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2 METHOD OF ASSESSMENT 2 METHOD OF ASSESSMENT 2.1.1 ’T—:‘f- I ES 2.1.1 ;I—:‘f» E S
The starting point for the assessment of ~ |The starting point for the assessment of | A HE 2 FX (2d 5 @7 s A T2 35 %d 7 7 FF
adult occupant protection is the dummy | adult occupant protection is the dummy | Z& 3] fk 22 A B P Hedp £ & B | H A2 A B PRl & 5B
response data recorded in the different | response data recorded in five different | 4 F A o RBETRIEZ A B S| 4w 2 BERFE w2 > T A
test configurations. All criteria used are | test configurations: frontal impact in B> b & BAPR LRIV E | S R RE 2 o R F
calculated according to Technical offset and full overlap, side impact, pole | 4 & » %4 ﬁ{ﬁf RS ERE &R F (i) (8RR o 'FT £ ik
Bulletin 21. Initially, each relevant body | impact and (low speed) rear impact. All | 4 ~o 2R (Supplementary| Pe#rip[if 2. A % S8 X5 & B

area is given a score based on the
measured dummy parameters. These

scores can be adjusted after the test

criteria used are calculated according to
Technical Bulletin 17. Initially, each

relevant body area is given a score based

requirement)i& {7 33 & > b4om 2
R R BLT A R4es
Qﬁ: s I F Bé!. % ﬁ :—rj ﬁ—, %

A M AR T A B0 324 B
R FRE kR LR Z
(Supplementary requirement)ig& {7
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based on supplementary requirements.
E.g. for frontal impact, consideration is
given to whether the original score
should be adjusted to reflect occupant
kinematics or sensitivity to small
changes in contact location, which might
influence the protection of different
sized occupants in different seating
positions. The assessment also considers
the structural performance of the car by
taking account of such aspects as
steering wheel displacement, pedal
movement, foot well distortion and
displacement of the A pillar. The
adjustments (or modifiers) based on both
inspection and geometrical
considerations are applied to the body
area assessments to which they are most

relevant.

For frontal MPDB impact, the score for
each body area is based on the driver
data, unless part of the passenger fared

less well. It is stated that the judgement

on the measured dummy parameters.
These scores can be adjusted after the
test based on supplementary
requirements. E.g. for frontal impact,
consideration is given to whether the
original score should be adjusted to
reflect occupant kinematics or sensitivity
to small changes in contact location,
which might influence the protection of
different sized occupants in different
seating positions. The assessment also
considers the structural performance of
the car by taking account of such aspects
as steering wheel displacement, pedal
movement, foot well distortion and
displacement of the A pillar. The
adjustments (or modifiers) based on both
inspection and geometrical
considerations are applied to the body
area assessments to which they are most

relevant.

For frontal offset impact, the score for

each body area is based on the driver
data, unless part of the passenger fared

less well. It is stated that the judgement

(
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relates primarily to the driver. For frontal
full width, the score is based on driver
and rear passenger. Side impact and pole
impact results relate to the struck-side
occupant only, while Whiplash results
cover front and rear occupants. No
attempt is made to rate the risk of life
threatening injury any differently from
the risk of disabling injury. Similarly, no
attempt is made to rate the risk of the
more serious but less frequent injury any
differently from the risk of less serious
but more frequent injury. Care has been
taken to try to avoid encouraging
manufacturers from concentrating their
attention on areas which would provide

little benefit in accidents.

relates primarily to the driver. For frontal
full width, the score is based on driver
and rear passenger. Side impact and pole
impact results relate to the struck-side
occupant only, while Whiplash results
cover front and rear occupants. No
attempt is made to rate the risk of life
threatening injury any differently from
the risk of disabling injury. Similarly, no
attempt is made to rate the risk of the
more serious but less frequent injury any
differently from the risk of less serious
but more frequent injury. Care has been
taken to try to avoid encouraging
manufacturers from concentrating their
attention on areas which would provide

little benefit in accidents.
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2.1 Points Calculation

A sliding scale system of points scoring
will be used to calculate points for each
measured criterion. This involves two
limits for each parameter, a more
demanding limit (higher performance),

below which a maximum score is

2.1 Points Calculation

From Phase 3, a sliding scale system of
points scoring has been used to calculate
points for each measured criterion. This
involves two limits for each parameter, a
more demanding limit (higher

performance), below which a maximum

2.1.1.1 » #c3* &

2.1.1.1 » #ict &

& * % & 3+ & ;2 (Sliding scale
system) 3+ B & B & PR E 2 A
Boo gt @ 4EF - Sl A B
EoH P - B S R E(R
B ) MR R T R
BB A0 2 - BRI
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obtained and a less demanding limit score is obtained and a less demanding B (MR ) 42 1324 B R
(lower performance), beyond which no | limit (lower performance), beyond HEELS oW SR E R
points are scored. In frontal, side, and which no points are scored. In frontal, HRR? & B LRI AE A
pole impacts, the maximum score for side, and pole impacts, the maximum AL REFEERNL 3 A
each body region is four points; for rear | score for each body region is four points; (MR = 78 B W@k iE 2T
impact protection, it is three points* . for rear impact protection, it is three SANCESPAS ' S Nt z&@ 3
Where a value falls between the two points* . Where a value falls between the izt a B E RN F}
limits, the score is calculated by linear two limits, the score is calculated by T TRE R gt
interpolation. linear interpolation.

MOBILE PROGRESSIVE(3 OFFSET DEFORMABLE BARRIER2.1.2 # = i B & F B & Vb 7 (212 w2 B ERF 7T R
DEFORMABLE BARRIER| FRONTAL IMPACT ASSESSMENT | % ) fidfi BT % Faak S

FRONTAL IMPACT ASSESSMENT
3.1 Criteria and Limit Values

The basic assessment criteria used for
frontal impact, with the higher and lower
performance limits for each parameter,
are summarised below. Where multiple
criteria exist for an individual body
region, the lowest scoring parameter is
used to determine the performance of that
region. The lowest scoring body region of
driver or passenger is used to determine
the score. For the MPDB impact, capping
is applied on the critical body regions:

head, neck and chest (see 2.1.1).

3.1 Criteria and Limit Values

The basic assessment criteria used for

frontal impact, with the upper and lower
performance limits for each parameter,
are summarised below. Where multiple
criteria exist for an individual body
region, the lowest scoring parameter is
used to determine the performance of that
region. The lowest scoring body region of]
driver or passenger is used to determine
the score. For the frontal offset
deformable barrier impact, capping is

applied on the critical body regions: head,
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3.1.1 Driver’s Head and Neck

3.1.1.1 Vehicles with Steering Wheel
Airbags

If a steering wheel airbag is fitted the
following criteria are used to assess the
protection of the head for the driver.
These criteria are always used for the
passenger.

Note: HIC15 levels above 1000 have been
recorded with airbags, where there is no
hard contact and no established risk of|
internal head injury. A hard contact is
assumed if the peak resultant head
acceleration exceeds 80g or if there is
other evidence of hard contact.

If there is no hard contact a score of 4
points is awarded. If there is hard contact,

the following limits are used:

Higher Lower Capping|
limit limit limit
HIC;s 500.00 700.00 | 700.00
Resultant g| 72.00 80.00 80.00
Acc  3msec
exceedance

neck and chest (see 2.1.1).

3.1.1 Head

3.1.1.1 Drivers with Steering Wheel
Airbags and Passengers

If a steering wheel airbag is fitted the
following criteria are used to assess the
protection of the head for the driver.
These criteria are always used for the
passenger.

Note: HIC15 levels above 1000 have been
recorded with airbags, where there is no
hard contact and no established risk of|
internal head injury. A hard contact is
assumed if the peak resultant head
acceleration exceeds 80g or if there is
other evidence of hard contact.

If there is no hard contact a score of 4
points is awarded. If there is hard contact,

the following limits are used:
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Higher performance limit

HICys 500

Resultant Acc. 3 msec exceedence 72g

Lower performance and capping limit

B | R | RAR
i 1l ]
HICs - 1 500.00 | 700.00 | 700.00
Lo Aeig g | 72.00 80.00 80.00
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HICis 700 (20% risk of injury = AIS3
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Monitoring of CAE simulation based brain
injury criteria is currently underway with

application to be implemented in 2025.

[1.2])

Resultant Acc. 3 msec exceedence 80g

w301 CAE g s A#2

—miﬁ BT

TR ERE L

)\ff%q" o

HIC15 m
= e ig

80g

T g PR A B

3ms

3.1.1.2 Vehicles with No Steering Wheel
Airbag

If no steering wheel airbag is fitted, the
driver will be awarded 0 points for the

head and neck.

3.1.1.2 Drivers with No Steering Wheel
Airbag

If no steering wheel airbag is fitted, and the
following requirements are met in the
frontal impact test:

HIC,s <700

Resultant Acc. 3 msec exceedence <80g

then 6.8 kg spherical headform test
specified in ECE Regulation 12 [3] are
carried out on the steering wheel. The
tester attempts to choose the most
aggressive sites to test and it is expected
that two tests will be required, one aimed
at the hub and spoke junction and one at
the rim and spoke junction. The
assessment is then based on the following
criteria:

Higher performance limit

Resultant peak Acc. 80g

Resultant Acc. 3 msec exceedence 65¢g

Lower performance and capping limit

HIC;s 700

212112 2% > » %

®

FARA v ET R RERZ

SRR TR AR
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B R U] 2 A ST
HIC15 700
£ X 4cig BB

120¢g




2025 # *= Euro NCAP .3 2019 & %% Euro NCAP 3% 1237 TNCAP i< ¥ (% = %K) ¥ TNCAP % - w337
Resultant peak Acc. 120g E 24k B 2 A PR AZE 3ms
Resultant Acc. 3 msec exceedence  80g _ 80g
From the face form tests, a maximum of 2 £ 2% -] (Face form)igz v » H |+
points are awarded for performance better it BT B E A EE RV
than the lower limits. For values worse B 2 & o FAT I R A P
than the lower performance limit, no AR L A I VA
points are awarded. TR KRR Y F s Bk M2}
The results from the worst performing test S o AT ARG e T
are used for the assessment. This means f2 Bimo KRk F v ER
that for cars, not equipped with a steering 2 /o
wheel airbag, the maximum score
obtainable for the driver’s head is 2
points.
3.1.2 Driver’s Neck 3.1.2 Neck 2.12.1.2 E,_;;' 3 2.1.2.1.2 3 3%
Higher | Lower | Capping | Higher performance limit AL BT Kool LA R E RS
a— S SR shear 1.9KN @ 0 msec, 1.2kN @ 25 |55 N 100 30 a0 |4 1.9KN @ Oms,  1.2kN
Tension kN | 2.70 3.30 3.30 35msec, 1.1kN @ 45msec * KN | 270 330 330 @25 - 35ms, I.1kN @ 45ms
T 500 5| fension 2.7kN- @ 0 msec, 2.3kN @) %7 Nm | 42.00 | 57.00 | 57.00 |3& 4 2.7kN @ 0 ms, 2.3kN
35msec, 1.1kN @ 60msec @ 35ms, 1.1kN @ 60ms
Extension 42Nm F® 4 42Nm
Lower performance and capping limit B P R P T K AR L
Shear 3.1kN @ Omsec, 1.5kN @ 25 - 4 3.1kN @ Oms, 1.5kN @ 25
35msec, 1.1kN @ 45msec* - 35ms, 1.1kN @ 45ms
Tension 3.3kN (@ Omsec, 2.9kN @ 5E 4 3.3kN @ Oms,2.9kN @
35msec, 1.1kN @ 60msec* 35ms, 1.1kN @ 60ms
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Extension 57Nm* (Significant risk of] 1}‘“ 4  57Nm
injury [4]) (*EEVC Limits) WEEING 4 R4 G R R A
Note: Neck Shear and Tension are assessed é{é A 4 &AM Bl (Cumulative
from cumulative exceedence plots, with exceedance plots):& 73 %% » H 5
the limits being functions of time. By A EHPFR Sl Ed AT
interpolation, a plot of points against time FBE iR rr“lﬂx B
is computed. The minimum point on this Mod R B ML H Ao
plot gives the score. Plots of the limits —}L'J Bd REA I 2 A R
and colour rating boundaries are given in FEY 217
Appendix L.
3.1.3 Driver’s Chest and Abdomen 3.1.3 Chest 2.1.2.1.3 F miq3I% 5 PN 2.1.2.1.3 #43R
3.1.3.1 Driver’s Chest Higher performance limit 2.1.2.1.3.1 & % 333" g i B
l}ilringil:er ﬁr(;mer ﬁiﬂfing Compression  22mm (5% risk of injury ﬁﬂfﬁ ii:,;.;ﬁ E ;}ﬂ @%’ﬁ:&_ 22mm
= AIS3[5)]) AbiFdpfic  0.5m/s
lél:;pressi mim | 3500 60.00 1 60.00 Viscous Criterion 0.5m/sec (5% risk of] ; *:" §: mm | 3500 | 6000 (60.00 PO R P TE R AL
on of all 4 injury = AIS4) TR P BiE 42mm
Lower performance and capping limit L3 Ak 4p #c 1.0m/s
- Compression  42mm
3.1.3.2 Driver’s Abdomen Viscous Criterion 1.0m/sec (25% risk 2.12.13.2 5 g3t
Higher | Lower | Capping o finjury > AIS4) OB | R OM| R R
limit | Timit | limit s | g | e
Max mm | NA 88.00 | NA 5 4« & |mm |NA 88.00 | N/A
Compressi HE (=
on of (left oA
or right) ol
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3.1.4 Driver’s Knee, Femur and Pelvis

3.1.4.1 Driver’s Pelvis

Higher | Lower | Cappi
limit limit ng
limit
Acetabulum kN | 3.28 4.10 NA
compression
3.1.4.2 Driver’s Upper leg
Higher | Lower | Cappi
limit limit ng
limit
Femur kN 3.80 9.07 @ | NA
compression 0 ms
7.56 @
>10ms
Knee slider | mm | 6.00 15.00 NA
compression

Note: Femur compression is assessed from
a cumulative exceedence plot, with the
limits being functions of time. By
interpolation, a plot of points against time
is computed. The minimum point on this

plot gives the score. Plots of the limits and

colour rating boundaries are given in

3.1.4 Knee, Femur and Pelvis

Higher performance limit

Femur compression 3.8kN (5% risk of]
pelvis injury [6])

Knee slider compressive displacement
6mm

Lower performance limit

Femur Compression 9.07kN (@ Omsec,

7.56kN @ 10msec* (Femur fracture limit
[4])

Knee slider compressive displacement
15mm* (Cruciate ligament failure limit
[4,7])

(*EEVC Limit)

Note: Femur compression is assessed from
a cumulative exceedence plot, with the
limits being functions of time. By

interpolation, a plot of points against time

is computed. The minimum point

on this plot gives the score. Plots of the

limits and colour rating boundaries are
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| e | g
LS KN | 328 |410 |NA
B s
2.1.2.1.42 Fm 1 wx
R | RS | RS
| T
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H54 0ms
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>10ms
B30F |mm | 600 | 1500 |NA
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Appendix 1. The Lumbar forces and| given in Appendix I. The Lumbar forces|"&1& % # (Lumbar Forces)% # 42 |"&{2 X 4 (Lumbar Forces)% 4 4E2_
moments are measured for monitoring| and moments are measured for| & BT ET P * o BRI EE R o
purpose only. monitoring purpose only.

3.1.5 Driver’s Lower Leg, Foot and(3.1.5 Lower Leg 2.1.2.1.5 Eﬁ"‘f BEIR K IRZE mrpR (2.1.2.1.5 TF REER
Ankle Higher performance limit 2.1.2.1.5.1 ¥ % ™ #»a3% g MR LA B
3.1.5.1 Driver’s Lower Leg Tibia Index 0.4 L% o :}F, # 0.4
Highe | Lower Capp|Tibia Compression 2kN BR[| kon | Rm |PRF R & 4 2kN
rlimit | limit ing |Lower performance limit | | (R L B
limit |Tibia Index  1.3% Bt 4 | - 040 | 130 |[NA |"&F gk 1.3
Tibia Index 040 | 130 NA |Tibia Compression 8kN* (10% risk of] | # L @‘ﬁ?}‘" 8kN
Tibia kN | 2.00 8.00 NA | fracture [4,8]) iz f B | kN 2.00 8.00 NA
compression (*EEVC Limits) Hi4
3.1.5.2 Driver’s Foot/Ankle
Higher | Lower | Cappi3-1.0 Foot/Ankle 2.1.2.1.52 % % K 3R3 %rpt 2.1.2.1.6 & FR/H%rER
limit limit ng |Higher performance limit BB | RO | RS B M L] R
limit |Pedal rearward displacement 100mm g | gl | g [BE e s 100mm
Pedal mm | 10000 | 20000 | na [Lower performance limit B e | mm | 1000 | 2000 | Na BRG] E
rearward Pedal rearward displacement  200mm R 0 0 B E v ts A 200mm
displacement
Notes: Notes: ok RIN/YrER R R T R R ) | AN/ e T R K

1. Pedal displacement is measured for all
pedals with no load applied to them.
2. If any of the pedals are designed to

completely release from their mountings

during the impact, no account is taken of|

1. Pedal displacement is measured for all
pedals with no load applied to them.

2. If any of the pedals are designed to
completely release from their mountings

during the impact, no account is taken of]

(DB =8 & G297 B & A
R4 2 fFRTREER -

(2)F H# & R >R
X PIRRPERE R B
BB E LI A AR LB

21 Y
e

(DEF =28 & 30975 B v A
R4 2 fFRTEELR

QFHFRF; - HFF2 2R
B PR PR AT
EHEE LI A AR LB

1
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the pedal displacement provided that
release occurred in the test and that the
pedal retains no significant resistance to
movement.

3. If a mechanism is present to move the
pedal forwards in an impact, the resulting
position of the pedal is used in the

assessment.

the pedal displacement provided that
release occurred in the test and that the
pedal retains no significant resistance to
movement.

3. If a mechanism is present to move the
pedal forwards in an impact, the resulting
position of the pedal is used in the
assessment.

4. The passenger’s foot/ankle protection is

not currently assessed.

QVFRE M PERHF > 55
oo RIE-F HiR RS R T

22

G)F AL} 444 B A
B QIR Y i B M R R

22

(D E 2 K30/ YrER iR R A A

3.1.6 Passenger’s Head and Neck
3.1.6.1 Passenger’s Head

Highe | Lower Capping]
rlimit | limit limit
HIC15 500.00 | 700.00 700.00
Resultant g | 72.00 80.00 80.00
Acc  3msec
exceedance
3.1.6.2 Passenger’s Neck
Higher Lower Capping
limit limit limit

=

2.1.2.1.6 F L EEINE TN
2.1.2.1.6.1 3 % gg 3"
BB | B | AR
| |
HICI15 - | 500.0 700.0 | 700.00
0 0
£ 4vig B | g | 72.00 80.00 | 80.00
h g PR
i 3ms
2.1.2.1.6.2 F £ 33N
FB | | AR
#o|4 4]
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Shear KN [ 190 @ | 3.10 @ | 3.10
Oms Oms Oms
1.20 150 @ | 1.50
@?25- 25-35ms | 25-35mp
35ms 1.10 @ | 1.10
1.10 @ | 45ms 45ms
45ms

Tension kKN | 270 @ | 330 @ | 3.30
Oms Oms Oms
230 @ | 290 @ | 2.90
35ms 35ms 35ms
1.10 @ | 1.10 @ | 1.10

60ms 60ms 60ms

Extensio | N 42.00 57.00 57.00

n m

Note: Neck Shear and Tension are assessed
from cumulative exceedence plots, with
the limits being functions of time. By
interpolation, a plot of points against time
is computed. The minimum point on this
plot gives the score. Plots of the limits
and colour rating boundaries are given in

Appendix 1.

el kN 1.90 @ | 3.10 @ | 3.10 @

4 Oms Oms Oms

1.20 1.50 @ | 1.50 @

25- | 25- 25-
35ms 35ms 35ms
1.10 @ | 1.10 @ | 1.10 @
45ms 45ms 45ms

L kKN 270 @ | 3.30 @ | 3.30 @

2 Oms Oms Oms
230 @ | 290 @ | 2.90 @
35ms 35ms 35ms
.10 @ | 1.10 @ | 1.10 @
60ms 60ms 60ms

+# | Nm | 42.00 57.00 57.00

i

PR 4 R R A

A A% ¢ R Bl (Cumulative

,—

exceedance plots):& (7% » H %

U B R ha i o FEd S
BEEF AP i

Rod B H AL H S

SR U RSN

Bli%+ 2.1.7-
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3.1.7 Passenger’s Chest 2.1.2.1.7 k & 2 333K
Higher | Lower | Capping OB | RO RS
limit limit limit 4] 4] 4]
Compres | mm 22.00 | 42.00 42.00 RHEE mm | 22.00 | 42.00 | 42.00
sion i dp | m/s 0.50 1.00 1.00
Viscous | m/s 0.50 1.00 1.00 o
Criterion
3.1.8 P Passenger’s Knee, Femur and 2.1.2.1.8 kBB~ F 2 F 2
Pelvis
Higher | Lower | Cappi BB | R | AR
limit limit ng a5 S5l
limit | kN 3.80 9.07 0| NA
Femur kN 3.80 9.07 @ | NA B 4 ms
compression 0 ms 4 7.56 @)
7.56 @ >10ms
>10ms % 3% | mm | 6.00 15.00 NA
Knee slider | mm 6.00 15.00 NA
compression i
Note: Femur compression is assessed from L R4 G A AAR
a cumulative exceedence plot, with the ¥ OREE ';133 R
limits being functions of time. By PERY chdolic o JEd MU B 2t
interpolation, a plot of points against time R b méi@ WO o s
is computed. The minimum point on this BorA T L Ao RN S
plot gives the score. Plots of the limits

13
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and colour rating boundaries are given in
Appendix 1.
The Lumbar forces and moments are

measured for monitoring purpose only.

\\\f,.r

T IR YT Fa s
2.1.7 -

<

%14 %% 4 (Lumbar force) % 4 &2

£ ORI E R

o

can be expected to be worse than that
indicated by the dummy readings or
deformation data alone. There is no limit
to the number of modifiers that can be
behind
modifiers are explained in Section 7.

3.2.1.1 Head

applied. The

concepts the

applied. The concepts behind the
modifiers are explained in Section §.
3.2.1.1 Head

can be expected to be worse than that
indicated by the dummy readings or
deformation data alone. There is no limit

to the number of modifiers that can be

Brain Injury - DAMAGE

ok o BE LA e

2.1.2.2.1.1 g R
(D) a1 4f % 40 HFH(DAMAGE)

3.1.9 Passenger’s Lower Leg 2.1.2.1.9 k& T R
Higher | Lower | Capping BB | R | R®
limit | limit limit sl | o | g
Tibia Index 0.40 1.30 NA it dpdc - 0.40 | 1.30 | NA
Tibia k | 200 | 8.00 NA 2 ¥ R4 [k [ 200 |8.00 |NA
compression | N 4 N
3.2 Modifiers 3.2 Modifiers 2.1.2.2 Fo i 2.1.2.2 fo i
3.2.1 Driver 3.2.1 Driver 2.1.2.2.1 f’i k4 2.1.2.2.1 f’i k24
The score generated from driver dummy|The score generated from driver dummy|d >t 3k A #84] Z 8 ~ K B <X 2 |d S AR AL R ~ kB &% 7
data may be modified where the| data may be modified where the| F » M FAFKEARR LR » FF| b 2 iEAERRE AR 27
protection for different sized occupants or| protection for different sized occupants or| "2 F % % 7 I H I E B A B ¥ %E :ﬁ_&t SEVIAHRER A B
occupants in different seating positions,| occupants in different seating positions,| Y % #cIp { 5 B > BV B | HARVER L FERL 0 MT
or accidents of slightly different severity,| or accidents of slightly different severity,| & % % A B #icdp T2 4 2 28> | T ER A B g T4 4 2 » Ik

P e ¥

g S LLE

2.12.2.1.1 EE 3%

14
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Where the DAMAGE criterion exceeds the 4 DAMAGE =iz g RAZE ™ 7 dc

values detailed below, a modifier will be
applied to the driver’s head assessment.
The criterion will be calculated as defined
in Technical Bulletin TB 035.
DAMAGE > 0.42 and <0,47 -1 point
DAMAGE > 0.47 -2 points

Unstable Contact on the Airbag

Hazardous Airbag Deployment

Incorrect Airbag Deployment

Unstable Contact on the Airbag

Hazardous Airbag Deployment

Incorrect Airbag Deployment

Unstable Contact on a Steering Wheel

without an Air Bag

If, during the forward movement of the
head, its centre of gravity moves radially
outwards further than the outside edge of]
the steering wheel rim, head contact is
deemed to be unstable. The score is
reduced by one point. If for any other
reason head contact on the steering wheel
1S unstable, such as detachment of the

steering wheel from the column, the

AR - S R Lt

oA o 373 4 B f %% Euro

NCAP Hjtsid 3 TB 035 & 73+
&

(A)JDAMAGE >0.42 * <0.47 > 4r 1

o

JANES
(B)DAMAGE >0.47 » 4c 2 &
@7 F &7 AN

B etz 5 BRE

MD* rFE2. % BB

1

)

MF F 77 TR

s—

FERE

@)% prerz 3

A)* rFE2 5 F R BE
(OFS:Y InELS S I A K
i

Bitem BT 0 FEINE
ot g th Rl A i S o & o)
S RIEEINEf AR S A AR
Bic 1 A o Fixie p Fli ging
S 2 Bl AR bldet
g 84 o Bt e s o
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modifier is also applied.

3.2.1.3 Abdomen& Pelvis

Submarining (Driver)

The score for the Knee, Femur & Pelvis is
reduced by 4 points when submarining
occurs. The modifier is applied when a
sudden drop in any of the two iliac forces
measured is seen within Ims and when
the submarining is confirmed on the high
speed film or post test stills.

(% % Euro NCAP 2026 #p B

Technical Bulletin CP 007)
3.2.1.4 Knee & Femur

Variable Contact

3.2.1.5 Lower Leg

3.2.1.6 Foot & Ankle

3.2.1.3 Knee, Femur & Pelvis

Variable Contact

3.2.1.4 Lower Leg

3.2.1.5 Foot & Ankle

2122.13 P2 2
(1) (Submarining) (¥ # )
> Ims PRIES BREY - BF

212213 %38 ~ g2 f 2

YA RATE Y R

AR N A I L 3l

PIBIR S e 22 2l de

4 s o

(%74

Euro NCAP 2026 4p B
Technical Bulletin CP 007)

2.1.22.1.4 %32 W H

2.1.2.2.1.5 7 3R

2.1.2.2.1.6 & FRE2 %rER

()¥ % £:f¥ (Variable contact)

2.1.2.2.1.4 7 53R

2.1.2.2.1.5 & FRE2 HrER

3.2.4 Passenger Door Opening Forces
after the Impact

Refer to the Rescue and Extrication
protocol for further details of post-test

assessment.

3.2.4 Passenger Door Opening Forces

after the Impact

The force required to unlatch and open
each side door to an angle of 45 degrees
is measured after the impact. A record is

also made of any doors which unlatch or

21224 ¥ d

L

Rt B 21224 RE2d P RE A

£
BTS2 HwmE N £ A r??i%?‘méiﬁ'léﬁ R 2 e s
£ Frd - irﬂﬁrﬂi DHEMFR] T A RMTE 2 A Fo T elrR
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open in the impact. Currently, this

information is not used in the assessment

but it may be referred to in the text of the

published reports.

Door opening forces are categorised as

follows:

Opens normally ~ Normal hand force is
sufficient

Limited force < 100N

Moderate force > 100N to < 500N

Extreme hand force > 500N

Tools had to be used Tools necessary

rHBEL - dnE A T
34 & <IO0ON
PE4F >100N ¥ <500N
s £ 4 >500N

&Y 1E O FRIE

3.3 Compatibility Assessment

The Compatibility assessment is a 0 to -8
point penalty applied to the overall
MPDB test score. The compatibility
is  based three

assessment upon

parameters, the  post-test barrier
deformation, the occupant load criterion
(OLC) and bottoming out of the
deformable barrier face. For further
details of the compatibility assessment
calculation see Technical bulletin TB027.
The maximum compatibility assessment

penalty will not exceed -8 points.

2123 pifide g =
BiAAR F 2575 44 MPDB #. 4

RHRBAEFTOI-8 A2 Jok o

B MEITFE N 8 fcl A

A T AR AR R R

§ {458 (OLC) * 7 §4jzidi

R ] & o ALAEAR B PRI E do A

B H AL 8 A o
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3.3.1 Barrier Deformation

The standard deviation assessment of the
post-test barrier deformation
measurements ranges from 50mm -
150mm.

3.3.2 Occupant Load Criterion

The OLC is based upon the trolley
deceleration and ranges from 25g - 40g.

3.3.3 Barrier Face Bottoming Out

The bottoming out criterion is based upon
a barrier face penetration depth of|
630mm that has been caused by a load
bearing structure in an area that is larger
than 40mm x 40mm. Where bottoming
out occurs, a -2 point penalty will be

added to the barrier deformation and

OLC penalty.

2.1.23.1 midi k2%
B0 B2 RO LG

éjal?]; 50mm % 150mm o

21232 kB § Pk
S BT S NFEES Y

S AT B g A% 250 T 40g-

21233 V8V aREL S A
JR AR ik v R R

g i & 40mm x

40mm & <G A o B2 AN

AP AR RERAE KR f 44p

Hedo A R 5402 A o

3.4 Scoring & Visualisation

For frontal impact, the body regions are
grouped together, with the score for the
grouped body region being that of the
worst performing region or limb. The

grouped regions are: Head and Neck (4

points), Chest and Abdomen (4 points),

3.3 Scoring & Visualisation

For frontal impact, the body regions are|%
grouped together, with the score for the| &
grouped body region being that of the
worst performing region or limb. The
grouped regions are: Head and Neck (4
points), Chest (4 points), Knee, Femur,

21.0.4 35 21 7 L

o
e
4—

“’E~ Az > H oo Bk L REA
TR ow B2 oo DARIN I fE
Beds D ERINEGIn (44 )99

IMBIEI (45 )~ F g e
(P2t g e) (4

BRI

2103 320 21 7

Fr¥ta 2 B R RE o DRI gﬁﬁ
oA HoBokr AL
IR B2 A Heo E”@%“ﬁliﬁ‘
e ds DEINEFEIN (44 )%
GSIORIE HIALE & A

e R BRI E ) (44) 1
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Pelvis and Upper Leg (i.e. left and right| Pelvis (i.e. left and right femur and knee| 4 ) 14 % TF #aIRgs X IR (L 4| % B3R B3R (2 4 7 Badn s

femur and knee slider) (4 points) and
Lower Leg and Foot (i.e. left and right
lower leg and foot and ankle) (4 points).
Results are shown separately for driver

and passenger. ...

slider) (4 points) and Leg and Foot (i.e.
left and right lower leg and foot and
ankle) (4 points). Results are shown

separately for driver and passenger. ...

T B3N R ) (4 4)

R

%

ZERREEBL R

R0 Al )(4 & )e ,”a§5€’ 2R E
2R R MREER

6 WHIPLASH SEAT ASSESSMENT

6.1 Front Seat Whiplash Assessment

6.1.1 Criteria and Limit Values

6.1.1.1 Static Assessments

6.1.1.1.1 Head Restraint Geometry
Assessment

The assessment is based on the worst

performing parameter from either the
height or backset:
Test position Lower Higher
limit limit
Effective Height 755mm 825mm
Backset 45mm NA

The geometry assessment has two points
allocated to it ranging from plus one to
minus one. Effective height is calculated
using a sliding scale between the two

specified limits. Backset is evaluated on a

6 WHIPLASH SEAT ASSESSMENT

6.1 Front Seat Whiplash Assessment

6.1.1 Criteria and Limit Values

6.1.1.1 Static Assessments

6.1.1.1.1 Head Restraint Geometry
Assessment

The assessment is based on the worst
performing parameter from either the
height or backset:

Higher performance limit:

Height: Omm below top height of HPM &
HRMD

Backset: 40mm

Lower performance limit:

Height: 80mm below top height of HPM &
HRMD

Backset: 100mm

The geometric assessment will be based on

2.1.5.1 % -

215111 #i=
2151111 s & fe

AL .

AT HEBER R
(Backset) - $« £ {1t it (737

PR EE
2.1.5.1.1 R85

T4

S

&Y

2151 % - PAHFH> =5

2w11+$%rm@

215111 # e

2.151.1.1.1 g %;& PR

AT GiEREE R SRR
(Backset) 2 # £ %0 $-Hicit (7 3%

B A U E

4.8 A&  HPM 2 HRMD "8+~

40mm
it ae PR E
it B3 A : HPM 2 HRMD "B *

By RO RE

#l #l
3 reE R 755mm | 825mm % Omm
IR 45mm | NA FHEN
MAPEE L2400 A HFERF
2 S W B B 3 X
A U4l B2 gFés B x| 2 80mm

(Sliding scale)z* &

S

I U4 9 3 36 /[A ST

Wi 7

YK . 100mm

& 0 2= % (Geometric assessment) i%
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pass/fail basis. A Backset of 45mm or
more will score -1 points, Backest values

below the limit will score 1 point.

6.1.1.1.2 Worst Case Geometry
1/n points (where n = the number of front

seats) will be available for each front seat

2019 & %% Euro NCAP 3% 1237 TNCAP i< ¥ (% = %K) ¥ TNCAP % - w337
the average height and backset taken| FEF#t B H 45mm M F B F -1| RRTIHGHIZREZGFHFHE
from at least 9 Ao R PLR IR AT R B LS AR AT XERE AR
measurements obtained across all of the| 1 4 o i1 BEREEFBEER
seats provided for assessment. A U HEZER o RS B
minimum of three drops B Ry v IEE - R2ZEP o
per seat shall be performed to ensure % 7 P % HRMD/HPM ¥ Bl 5 ik
consistent measurements are obtained on oo PR RE- X KR
each individual seat. FE o I FERR AR E T B
Where obvious outlying HRMD/HPM B ’fi? BB irg = o 2 hff
measurements occur, further installations B A i (Non-reverSIble) 2 Ef
shall beundertaken on that seat to Yoo PEEFE BEXRITESR
ascertain whether differences are due to "% J w3 ;F = X:f":ﬁ. HE R 2
the individual installation or seat to seat R A o
variability. Where a seat has a non- BB REE L 24 0 & ke
reversible head restraint and qualifies for Bl esI-14k
a geometric assessment in the deployed
position, additional seats shall be
provided by the vehicle manufacturer for
measurement.
The geometry assessment has two points
allocated to it ranging from plus one to
minus one.
6.1.1.1.2 Worst Case Geometry 2.1.51.1.1.2 & e+ A @ (Worst|2.1.5.1.1.1.2 & B+ A @ (Worst
1/n points (where n = the number of front| case geometry) case geometry)
seats) will be available for each front seat| e fc ¥ S P =% ¢ > E B % - 2| A By SPTEY v E By -
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scoring more than 0 points in the worst| scoring more than 0 points in the worst| A2 A H X BAZHEE L > ¥ | A 2Z LI BRLEE A, 0 TFF

case geometry assessment. For seats
where the occupant must adjust the head
restraint, the worst case geometry shall be
measured in the lowest and rearmost
position regardless of whether or not the
seat is equipped with an active head
a means Of]

restraint. Alternatively,

ensuring that the head restraint is
correctly positioned for different sized
occupants without

shall

specific occupant
action be offered. For these
automatically adjusting head restraints,
the worst case geometry assessment shall
be measured in the position as obtained in
Section 4.6.1

of the Euro NCAP Whiplash Testing
This credit will

Protocol. only be

available to seats performing well

dynamically, with a raw score greater

than 3.00 points after capping and all

modifiers have been applied.

Lowest and rearmost position Limit
Effective Height 790mm
Backset 70mm

case geometry assessment. For seats
where the occupant must adjust the head
restraint, the worst case geometry shall be
measured in the lowest and rearmost
position regardless of whether or not the
seat is equipped with an active head
restraint. The assessment will be based on
the average height and backset taken
from at least 9 measurements in the down
and back position obtained across all of
the seats provided for assessment. A
minimum of 3 drops per seat shall be
performed to  ensure  consistent
measurements are obtained on each
individual seat. Alternatively, a means of]
ensuring that the head restraint is
correctly positioned for different sized
occupants

shall be offered. For

without specific occupant
action these
automatically adjusting head restraints,
the worst case geometry assessment shall
be measured in the position as obtained in
Section 5.6 of the Euro NCAP Whiplash

Testing Protocol. This credit will only be

BRI s (=% - AR
B R R A ER LR
o P AT pRd b
P BT B R BT EE B
Phfbz B FRR Ao
R ELETZERABET R
(R R e | —,*iﬁ'ﬁ%’tfi%'_ (3
ﬁﬁi*%o% 3 B ER
Poo b v B e 3\ ERIE
R % BB TNCAP EEETE G
% 35360 T 0 AT A BT LS
AN AR AF AR A
KRS 2 oo (52~ Bk
<3 3.00 & o

B P Efs > E 24|
7R R 790mm
EEFL A 70mm

BEW1grin s (n=h - AR
EDLE SRRl WA R B3 A
o P ma A TR b
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TR o RS
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For the dynamic test of self adjusting head
restraints, the seat should be set in the
position as obtained in Section 4.6.1. of]
the Euro NCAP Whiplash Testing
Protocol and the corresponding head
restraint  height should be wused
irrespective of whether this is the mid
height position of the head restraint itself.
The individual front seats are scored
separately for this feature as cars have
been encountered in which different
provisions are made for the driver and
front passenger seats and the system also
allows for cars with three front seats.
Where the manufacturer can provide
evidence that the front seats are
equivalent in terms of the worst case
geometry assessment, the seats will be
scored equally. Where this is not the case,
the manufacturer will be asked to provide

an additional seat for assessment.

For the dynamic test of self adjusting head

The individual front seats are scored

available to seats performing well
dynamically, with a raw score greater
than 4.50 points after capping and all

modifiers have been applied.

restraints, the seat should be set in the
position as obtained in Section 5.6. of the
Euro NCAP Whiplash Testing Protocol
and the corresponding head restraint
height should be used irrespective of]
whether this is the mid height position of]

the head restraint itself.

separately for this feature as cars have
been encountered in which different
provisions are made for the driver and
front passenger seats and the system also
allows for cars with three front seats.
Where the manufacturer can provide
evidence that the front seats are
equivalent in terms of the worst case
geometry assessment, the seats will be
scored equally. Where this is not the case,
the manufacturer will be asked to provide

an additional seat for assessment.

&

373 B8 TNCAP %) FHY P EAFFRLE EE%

Fr¥fpt el b s - AR A

R HE RS T TNCAP + i
PR 3536 T 0
T ¥ A2 g R Awmd
ATz gAY -

Bims > Fl5 e HERE Y
-PEEEREGT A RRT P
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6.1.1.2 Dynamic Assessments

A sliding scale system of points scoring
shall be applied with two limits for each
seat design parameter, a more demanding
higher performance limit, below which a
maximum score is obtained and a less
demanding lower performance limit,
beyond which no points are scored.
Where a value falls between the two
limits, the score is calculated by linear
interpolation.

The maximum score for each parameter is
1.0 point, with a maximum of 3.0 points
available per test. For both tests, the score
for each of the three assessment
parameters is calculated with the overall
score for a single dynamic test being the
sum of the scores for NIC, upper neck
shear and upper neck tension.

Capping limits are used for all parameters.
For T1 acceleration and THRC, capping
will both

only be applied where

parameters exceed the respective capping

v Formerly referred to as “Ease of]
Adjustment”.

6.1.1.2 Dynamic Assessments

A sliding scale system of points scoring
shall be applied with two limits for each
seat designparameter, a more demanding
higher performance limit, below which a
maximum score is obtained and a less
demanding lower performance limit,
beyond which no points are scored.
Where a value falls between the two
limits, the score is calculated by linear
interpolation.

The maximum score for each parameter is
0.50 points, with a maximum of 3 points
available per test. For each of the tests,
the score for each of the seven parameters
is calculated. The overall score for a
single dynamic test is the sum of the
scores for NIC, Nkm, Head rebound
velocity, neck shear and neck tension,
plus the maximum score from either T1
acceleration or head restraint contact time
(T-HRC-start). The high severity pulse

will be subject to an additional seatback

2.1.5.1.1.2 # fi 3= %
& B ARKK

5 Ak R 4

e
%& A LA E
Bkt > HY - B A
.ﬁi‘gﬁg;’hﬁﬁ\’ﬁ;’ B (B A ) Mt
FHNFER T EE R A 0 N E
V- B BRUE (R
s AR LA B R E R E A o
?&mfﬁﬁﬂ\w B 12 AR
BEEE Ao

IS

1.0 & » & 53R =
ek B A 5 3.0 A o AL¥ES IR
B EZBIEELEY - B
(S SRR AN A Y

2 BFREA dc i NIC ~ F ggend 4

2.1.5.1.12 & gt 3&%

YA

R

1299 RS Tk

>3
B4

¥

?ﬁ:m i3

Sl A B E
PES-u AN U -
(B Mg ) M
WA ERTEEFRF L » LE
- B BRI E (FRiLE
AT R

RN RN UNE Vs

FEty

/EYA?\ °

BEEE Ao

"

Bk A L 0.50 4 > & IF
ﬁxrsfv\:% 3 Ao kMR I RS

LE - BBz B AHc H-

ﬁv

Nkm ~ &g % F 3# i@

;;w

3

iy 3R Pk 2 ﬁf%“'/v\gta NIC -~
# & (Head

(Neck shear)% _ §f 283 4 (Neck
tension) 4 #c2_ 3%, T\—" o it 2‘{&

RS Tl 4eid B2
ﬁ%ﬁ@%@a&mcwa&;g

rebound velocity) ~ Fg 3% % 4 (Neck

shear) 2 3¢ #8 3% 4 (Neck tension)
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limits. The high severity pulse will be| deflection RAERE AR EN320R 0| BEA3I L o P TP T HF 2
subject to an additional seatback| assessment where a three point J&§]de 3 A e B d] o wr A o R
deflection assessment where a three point| penalty will be applied to seats FUE T o 45 L 0B e R R
penalty will be applied to seats with a| with a rotation of 32.0° or greater. AR B 2 ae A5 S he T

rotation of 32.0° or greater. In the medium term, seat

translation may also need to be
controlled but, for the interim
solution, only rotational control of
the seat back is specified. The
relevant performance criteria for

each pulse are detailed below.

6.1.1.2.1 Low Severity Pulse 2.1.51.1.2.1 % 5 & "% " (Low
Criterion* Higher Lower Capping SCVCI’ltj{ [2ulse!
performance performance limit ﬁ& r’? ﬁ’{ li }% 25{
i
NIC 9.00 15.00 18.30 [EXTY [EX]Y P
Niem 012 033 05 NIC 9.00 | 15.00 | 18.30
Rebound 3.0 4.4 4.7
km 0.12 0.35 0.50
velocity
FOSE i
(e 30 |44 |47
Upper Neck | 30 110 187 M
Shear Fx (N) ﬂ
a4
Upper Neck | 270 610 734 . Fx | 30 110 187
Tension _(N
+ g
o 270|610 | 734
w4 F,
Tl 9.40 12.00 14.10
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6.1.1.2.1 Medium Severity Pulse

Higher | Lower | Capping
limit limit limit
NIC m?/s? 11.00 24.00 27.00
Nkm - - - 0.69
Rebound m/s - - 5.20
velocity
Upper N 30.00 190.00 | 290.00
Neck
Shear Fx
(+ve)
Upper N - - 360.00
Neck
Shear Fx
(-ve)
Upper N 360.00 | 750.00 | 900.00
Neck
Tension Fz

acceleration

(2)

T-HRC (s) 61 83 95

* All parameters calculated until T-HRC-

end, except rebound velocity.

6.1.1.2.2 Medium Severity Pulse

Criterion* Higher Lower Capping
performance performance limit

NIC 11.00 24.00 27.00

Nkm 0.15 0.55 0.69

Rebound 3.2 4.8 5.2

velocity

(m/s)

Upper Neck | 30 190 290

Shear Fx (N)

Upper Neck | 360 750 900

Tension

Fz(N)

Tl 9.30 13.10 15.55

acceleration

(&

T-HRC 57 82 92

* All parameters calculated until THRC-

2.1.5.1.1.2.1 # 3 & "% #=(Medium

severity pulse)

(N)
T1 4eif

9.40 12.00 14.10
B ()
T-HRC

61 83 95
45 ms)

%313*“{%7 FOEE R

\\\}{r

ki

w2t 5 7 T-HRC B #d 5k o

b g ot

2.1.5.1.1.2 ¢ % B *% fF (Medium

R | RO | RM
i a3 i
NIC m?/s? 11.00 24.00 27.00
Nkm - - - 0.69
AR m/s - - 5.20
i@ R
T FIVIN 30.00 | 190.00 | 290.00
74 Fx
+ve
I |N - - 360.00
i 4 Fx
-ve
P §F N 360.00 | 750.00 | 900.00
A4 Fz
L spen i Nm - - 30.00
E_

severity pulse)
. B | R A A
I =2 = s}
NIC 11.00 | 24.00 | 27.00
Nkm 0.15 | 055 | 069
F
# R |32 4.8 5.2
nm/s
L g
T4 Fx | 30 190 290
(N)
L g
%4 F. | 360 750 900
(N)
T1 4cig

930 | 13.10 | 15.55
A (g)
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Upper Nm - - 30.00 |¢nd, except rebound velocity. MyOC T-HRC
57 82 92

Neck M(ms)
Extension L F%A | Nm - - 30.00 % EI_. *“é:f 3K ﬁ;i )'i o ’—"“’r”}; 2;@:@5;
MyOC 1 MyOC w2 B 3 T-HRC S % 5 1F o
Upper Nm - - 30.00 TEHMT [N - - 360.00
Neck 4 Fx
Flexion ABS
MyOC Tg i | Nm - - 3000
Lower N - - 360.00 E My
Neck TEIT | Nm - - 30.00
Shear Fx A My
(ABS) Tl * it | g B - 15.55
Lower Nm - - 30.00 A
Neck T-HRC ms - - 92.00
Extension B (ms)
My Frilog R R A Sk
Lower Nm - - 30.00 w2t 8 ) T-HRC % % 5 2
Neck 2.ABS thidgiTfe S G4
Flexion I/:E"; o
My
T1 g . . 15.55
acceleratio
n
T-HRC ms - - 92.00
start
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* All parameters calculated until THRC-

end, except rebound velocity.

ABS indicates that the absolute value of]

the parameter is evaluated.

6.1.1.2.2 High Severity Pulse 6.1.1.2.3 High Severity Pulse 2.1.5.1.122 % 5 R % fiF (High|2.1.5.1.1.2.3 & 3% A& "% @& (High
severity pulse) severity pulse)
Higher | Lower Capping Criterion* Higher Lower Capping "3 e Ji SR fL r‘g ST J& By
P *
limit limit limit performance performance limit 4 T (S8 1) ’t"’_g; ’k}_;l; Kl’l#‘]
NIC m?/s? | 13.00 23.00 25.50 NIC 13.00 23.00 25.50 NIC m?/s? 1300 23.00 25.50 NIC 13.00 23.00 25.50
Nkm - - - 0.78 Nkm 0.22 0.47 0.78 Nkm - - - 0.78 Nkm 0.22 0.47 0.78
Rebound m/s - - 6.00 Rebound 4.1 5.5 6.0 F R m/s - - 6.00 Fo s
velocity velocity @R i
Upper Neck | N 30.00 | 210.00 | 364.00 (m/s) FFIN|N 30.00 | 210.00 | 364.00 (m/s
Shear  Fx Upper Neck | 30 210 364 i 4 Fx )
(+ve) Shear Fx (N) +ve +oH®
Upper Neck | N - - 360.00 Upper Neck | 470 770 1024 L FIMN - - 360.00 L
30 210 364
Shear Fx (- Tension 74 Fx 4 Fx
ve) Fz(N) -ve (N)
Upper Neck | N 470.00 | 770.00 | 1024.00 Tl 12.50 15.90 17.78 LN 470.00 | 770.00 | 1024.00 L]
Tension Fz acceleration kA4 Fz IR 5k
470 770 1024
Upper Neck | Nm - - 30.00 (2) L+ MY | Nm - - 30.00 4 F
Extension T-HRC 53 80 92 B N)
MyOC Seatback 32.0 MyOC T1 “c
Upper Neck | Nm | - - 30.00 Deflection FEE%a | Nm - - 30.00 @ K| 1250 | 1590 | 17.80
Flexion assessment J MyOC (g)
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MyOC * All parameters calculated until THRC-| | g% | N - - 360.00 T-
end, except rebound velocity. 1 Fx HRC# | 53 80 92
Lower Neck | N 360.00 ABS w(ms)
Shear  Fx T | Nm - - 30.00 # &
(ABS) & My g 25 | 32.0°
Lower Neck | Nm 30.00 TN | Nm - - 30.00 s
Extension Ay My l’% I *“,/f 7k gﬁi EE ok "'Tjs 2}\&
My TI 4 | g - - 1780 ||'% 3+ 5 3] T-HRC 24 5 2F o
Lower Neck | Nm 30.00 B
Flexion My T-HRC ms - - 92.00
T1 g 17.80 #i (ms)
acceleration ¥ AE %A - - 32.00
T-HRC start ms 92.00 2
Seatback deg 32.00 #oix 1,“,% TR ik R b r’L’r*ﬁ ¥
Deflection lbb "“:“L —Ef k) 'J T-HRC E2S 7‘;* B

* All parameters calculated until THRC-
end, except rebound velocity.
ABS indicates that the absolute value of

the parameter is evaluated.

2.ABS %ipiFG Sl B ¥ E o

6 WHIPLASH SEAT ASSESSMENT

6.3 Scoring
6.3.1 Front Whiplash Score
6.3.1.1 Raw Score

The protocol allows for a maximum score

6 WHIPLASH SEAT ASSESSMENT

6.3 Scoring
6.3.1 Front Whiplash Score
6.3.1.1 Raw Score

The protocol allows for a maximum score

2.1.5 I:J,_’fl;—}fj{’;b ;J:Ef-

2153 =i
2.153.1 % - ERFH> =L
215311 ks die

FBWRGFZRRE ™ EE o Al

2.1.5 ]_i_ﬁ-;ﬁy;qu ;J—_EE

2.1.53 =4
2.1.53.1 % - ARHEH> =L
2.1.53.1.1 RdpA #
RN - A 1 G- Y e
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of 8 points as a result of carrying out the| of 11 points as aresult of carrying out the|] 7 #A B A 2 FnT > A F A 5| XF A FHeLA 2 FRT > &g Lo
two severities of whiplash test, assuming| three severities of whiplash test| 8 4 ot & o Heo & ﬁ{fﬁé» FEOG 1L A o A RAns B & @:’f#
no negative modifiers have been applied.| assuming no negative modifiers have| if4c™ o 2 AT T e

This score is known as the raw score and

its components are explained below.

Each severity of whiplash test pulse results
in a maximum of 3 points being awarded
based on the measured criteria. One point
is awarded for each of NIC, upper neck
Fx and Fz. If any of NIC, Nkm, Head
rebound velocity, neck shear, tension or
moment reach the capping limit, no score
is given for that pulse. Additionally, if]
both T1 and head restraint contact time
reach the capping limit, no score is given
for the pulse. The sum of the scores from
the dynamic tests is then subject to the

application of the modifiers.

been applied. This score is known as the

raw score and its components are
explained below.

Each severity of whiplash test pulse results
in a maximum of 3 points being awarded
based on the measured criteria. Half a
point is awarded for each of NIC, Nkm,
Head rebound velocity, Fx and Fy. A
further half point is awarded on the basis
of the best score from either TI
acceleration or head restraint contact time
(T-HRC).

If any of NIC, Nkm, Head rebound
velocity, neck shear or tension exceed the
capping limit, no score is given for that
pulse. Additionally, if both T1 and head
restraint contact time exceed the lower
performance limit and either one also
exceeds the relevant capping limit, no
score is given for the pulse. The sum of]
the scores from the dynamic tests is then

the application of the

subject to

W 2 RHEE & fE5 & PR ez 31
PIEB LR B LS 3 o AR
NIC ~ + 5538 Fx 2 F, 63 1A o

I 8RR - & fE 5 & % e 3L
PREHERESE B LS 3 0 B
NIC ~ Nkm ~ #g ¥R F s8¢ B ~Fx 2
Fy&5 0.5 & o b2 > Tl 4eig B
B Ep P ff PF B (T-HRC) P~ & J‘E’f

% NIC ~ Nkm ~ 5385 g & ~ 3
MG 4 FEINES AFEInA pH
POE - SRAZIE A AU 0 RIRER
o B A S A e ok s F

TI #2870 pE R 4 4218 A& 5
L] o RIFER R R BT LA
o B R A Bk T o 1k
AT Ao o

PP RS EAEERT 054 o
% NIC ~ Nkm ~ F3%F #if B - §
A RAE 4 HY z- 1847
B R AR LA 0 RIE% e B -7
B Ao ETIHERE
PR ATE R U
HYF- o AR AR
qﬁd;] , gj] AL A SR A
doo B GRS A B 1S 0 b
i{@i”ﬂ“

\-\rs-é;, 3

i\

B

=1

/
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modifiers.
Points available Points available ¥O%s A ¥ LA

Static Static A A
assessments assessments o R S FEs
HR geometry -1 to +1 points HR geometry -1 to +1 points S -1 201 HR % o -1 21
Worst case | 1 point Worst case | 1 point o s
geometry geometry By A 1% B v A 1 &
Dynamic Dynamic A TE Al I
assessments assessments v o5p B % fle 3 & 14 58 B PX fir 3 &
Medium severity | 3 points Low  severity | 3 points B 58 B K b 3 e v g B PR fir 3
pulse pulse Foa B e % 3 &
High  severity | 3 points Medium severity | 3 points A% 3 A Fo
pulse pulse AT IR ?‘2 2 A AR 3 e
Modifiers High severity | 3 points AN i 8 & - S i\- 2k
Seatback -3 points pulse B A Hc 11 &
deflection Modifiers
Dummy artefact | -2 points Seatback -3 points
loading deflection
Maximum 8 points Dummy artefact | -2 points
points loading

Maximum 11 points

points

6.3.1.2 Scaled Front Whiplash Score

The raw score is scaled from a maximum

6.3.1.2 Scaled Front Whiplash Score

The raw score is scaled from a maximum

2.1.53.1.2 F v 3t E 5 - BAFE
b1 S A

2.1.53.1.2 F v b3t E 5 - BAHE
HL* 2740
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of 8 points to a maximum of 3.0 points.

Scaled scores less than zero are set to zero

of 11 points to a maximum of 1.5 points.

Scaled scores less than zero are set to zero

B oA Bl BB A 8 AL B
FIEA 30 A FH RS

1)

B o B BB 2 11 A gt
BEI /L LS L oo FR B

points. points. o2 a0 AP0 m el BisZ Al 0 A B0 A
2L,
3
6.3 Scoring 6.3 Scoring 2153 #F=& 2153 #F=4&
6.3.2 Rear Whiplash Score 6.3.2 Rear Whiplash Score 21532 % - R =L 21532 % - BAFEH> =0
6.3.2.2 Scaled Rear Whiplash Score 6.3.2.2 Scaled Rear Whiplash Score 2.1.53.2.2 Fevb G 8 fS R E* 22.1.5.3.2.2 L BB 1S B i
The raw score is scaled down to a total|The raw score is scaled down to a total| 4 A
maximum of one point for rear whiplash.| maximum of half a point for rear|#-J 454 Hcde b G| % I 18 A K- 4 4 Bod vt DA YR T fs L HL

whiplash.

A LA e

* s 0.5 & e

6.4 Visualisation

6.4.1 Front Whiplash Visualisation

For whiplash, the protection provided for
the neck of a front seat adult occupant is
presented visually using a coloured head
and neck graphic. The colour used is
based on the scaled points (rounded to
three decimal places), as follows:

Green ‘Good’ 2.250 — 3.000 points

Orange ‘Marginal’ 1.125 —2.249 points

Red ‘Poor’ 0.000 — 1.124 points

6.4.2 Rear Whiplash Visualisation

The protection provided for the neck of the
rear seat occupant is presented visually

using a coloured head and neck graphic.

6.4 Visualisation

6.4.1 Front Whiplash Visualisation

For whiplash, the protection provided for
the neck of a front seat adult occupant is
presented visually using a coloured head
and neck graphic. The colour used is
based on the scaled points (rounded to
three decimal places), as follows:

Green ‘Good’ 1.125 — 1.500 points

Orange ‘Marginal’0.563 — 1.124 points

Red ‘Poor’ 0.000 — 0.562 points

6.4.2 Rear Whiplash Visualisation

The protection provided for the neck of the
rear seat occupant is presented visually

using a coloured head and neck graphic.

2.1.5.4 Bl7wp
21541 % - PR B> BT R
FJQ
B ST SR - L A A
F B SEINIRE o A EEINET L
] fviﬂwif‘fﬁg]rr WP oo * &
R G E Ak (28
1 'J‘ﬁtﬁ%@%‘v; =) 4o o
", 2250-3.000 &
T ¥ 1.125-2.249 A
T % 2, 0.000-1.124 A
2.1.54.2 (& BHL™ BT P
Fr¥tis gk B SEIN IR g 3N
TR G HRBLE TR R o
*d iR G E A8 (2

14

24
e

)/

P4

i

4

2.1.54 5 wp
21541 % - £ R > BT R
FIQ
LS AR S KRR )
TR FEIN R T
PR T?Pﬂuﬁg\_f‘rg]ﬂ: HLp oo
Y FNRE S JCE
1 'J‘&,ﬁ%h%?; =)o 4o o
", 1.125-1.500 &
M ¥ 5 0.563-1.124 &
T3 2, 0.000-0.562 A
2.1.542 & g™ E%‘];‘p Hp
e N R A R
L pEd %LNFEIW@LHE o
*E R PP A (2

~

N

>/

P34

i

-

ﬂ -H,.\
fx\1.
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The colour used is based on the scaled| The colour used is based on the scaled] # 7 »B% /] #B- % = =) 40| $£IT *»P3 | HEBEF = ) 4r
points (rounded to three decimal places),| points (rounded to three decimal places),| L
as follows: as follows:

Green ‘Good’ 0.667 — 1.000 points Green ‘Good’ 0.375 —.0.500 points % T B, 0.667-1.000 » % T %, 0.375-0.500 »

Orange ‘Marginal’ 0.333 — 0.666 points  [Orange ‘Marginal’ 0.188 — 0.374 points ’h@ & v 0.333-0.666 4 ’}g. T+ 0.188-0.374 »

Red ‘Poor’ 0.000 — 0.332 points Red ‘Poor’ 0.000 —0.187 points 2 T2 2 ,0.000-0.332 ~ 2 T2 2 ,0.000-0.187 &

7 RESCUE, EXTRICATION AND|7AEB CITY SYSTEMS 216 ¥ & S e R LV EEENANE TR R
SAFETY 3,5t4#‘:r§£2ﬁ ES :

(BRAT R REEFIH 23 % k|

For details of the assessment refer to the| *t2. & &) Fi‘%? STE 2 FwmF A 201316 ( R 2.1.6 & ?f S ,,T—‘:‘f’ R
Rescue, Extrication and Safety Test and REFIE ST HZRTFE X DHINF FRFFEPNFHI24% 2 ﬂIFuE"
Assessment Protocol. ?\;1‘5556 HE |- TERT)
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1 VEHICLE PREPARATION

1.2.4 Place an 80kg mass on each of the
front seats representing driver and
passenger occupants.

1.2.5 Place 50kg in the luggage
compartment of the vehicle. The normal
luggage compartment should be used,
i.e. rear seats should not be folded to
increase the luggage capacity. Spread the
weights as evenly as possible over the
base of the luggage compartment. If the
weights cannot be evenly distributed,
concentrate weights towards the centre
of the compartment.

1.3 Vehicle Width and Overlap

1.3.3 Determine the centreline of the
vehicle and mark a line on the bonnet

and bumper on the centreline of the car.

1 VEHICLE PREPARATION
1.2.4 Place a mass of equivalent to a
Hybrid-IIT (88kg

instrumentation and cables) on each of]

dummy with
the front seats.

1.2.5 Place 36kg in the Iuggage
compartment of the vehicle. The normal
luggage compartment should be used i.e.
rear seats should not be folded to increase
the luggage capacity. Spread the weights
as evenly as possible over the base of the
luggage compartment. If the weights
cannot be evenly distributed, concentrate
weights towards the centre of the
compartment.

1.3 Vehicle Width and Overlap

Determine the centre-line of the vehicle.
Calculate 10% of the vehicle width and
mark a line on the bonnet and bumper
which is this distance from the centre line
on the steering-wheel side of the car. The

distance from this line to the widest point

on the steering wheel side of the car will

i3 37 TNCAP £ % ¥ % (% = %) ¥ TNCAP % = %33

3.1 ? R 3.1 B R

3.1.1.2.4 0% — £ 3 3k & A 9][3.1.1.2.4 #4p 4 >t Hybrid 111 7§ 4
¥ 80kg2 EE o MfERE®RE | 2T OFET P LB ER (e
& L;i,?ss; TR L

3.1.1.25 & i7% Fa?c ¥ 50kg & & >
TR - AR R % o
PRI 1S B A KK 4 17 4
FEOIUERRT MK
WEFRAIERZD R
RUELS: A -SSR e

Hq7 rr

S

-

HlSEﬁ%EEi@
3.1.13.3 2

Kﬁiﬁiﬂﬁ,% au"\?'
FOIFF) 2 EBefst 3848

+ 88kg) ¥ % - PEH -

3.1.1

3.

*

?

2.5 b7 E Rl 306kg € #
R - R TR P

Pt A 15 42 0 45 X B 4 7 2

CIERE & 5 SF A ER =

%

R E AT FRZIES

Rl

3.1.1.
3.1.1.

N

e B RPN T LYo

3§ﬁ§gﬁgg

33 H g Bgme Mot H A E
B 10%#ciE o 5% /‘J;&.f’ i@
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1.4 Vehicle Preparation

Care should be taken during vehicle
preparation that the ignition is not
switched on with the battery or airbag
disconnected. This will result in an
airbag warning light coming on and the

airbag system will need to be reset.

be the overlap with the deformable

barrier.

1.4 Vehicle Preparation

Care should be taken during vehicle
preparation that the ignition is not
switched on with the battery or airbag
disconnected. This will result in an airbag
warning light coming on and the airbag
system will need to be reset. The

manufacturer will need to be contacted if]

this occurs.

3014 B gmEEH

BEREEE P L AT S A
$K R R T AR B
?5%%ﬂ4$i%%%%{
RFERKTEF R ke

3.1.1.47 N E & i 2

'%

I

Feid o T MR RED D G
4 ) i TP LA
312

3.1.1.4 2 4@k

BAREEAP O WAL RS A EF
FAR R E T b gl ks
ERIEEREF R e
&R EATR ii%‘ﬁ; BoF 4
PR A O RUE SRS ek X

3.1.1.4.7 #4p %

1.4.7 Place an 80kg mass on each of the|1.4.7 Place weights equivalent to a Hybrid- 2%z ** Hybrid III 7 4
front seats with the seats in their test| III dummy (88kg) in each of the front| M4 %W[3c¥ 80kg 2. €€ A¥ | 27 0=~ & § L% (88kg) =
positions. seats of the car (with the seats in their] & 1 %8 © TEANENAEERLZ 5 -

mid-positions). P ta (BRETAETY B
)

2 INTRUSION MEASUREMENTS 2 INTRUSION MEASUREMENTS 3.1.2 /ﬁ‘éﬁﬁ:&_ Bl 3.1.2 ,ﬁ‘éﬁ’;\% Bl

2.1 Before Test 2.1 Before Test 3.1.2.1 FZ% 3.1.2.1 #FZ% @

2.1.6 Where available, apply the|2.1.6 Locate the vehicle axis reference|3.1.2.1.6 &g %A/ > v #-28 §H¥(3.1.2.1.6 #-2 g iEhf 4 2% %
manufacturer’s co-ordinate system onto| frame (see Figure 1) centrally to the rear '1'5 R AR TR T3 BAdmis Y & (UeBl 1)
the wvehicle so that three defined| of the vehicle. - BEHREE o
locations are established.

2.1.7 Alternatively, locate the vehicle axis|2.1.7 Level the reference frame. 3.1.2.1.7 & ':ﬂ’z KB e AR 9}{ 3.1.2.1.7 Rpl & $ =R AT K
reference frame centrally to the rear of fezEe g 2w r Y £ (G Tk R o
the vehicle, see Figure 1. 1)

3

4



Figure 1 Setting up axis reference frame
+YRERL)
8 Level the reference frame.

2
2

Gy
2.1.

2.1.9 Measure and record the stud heights
of the reference frame. These will be
used after the test to help reset the
reference frame, if required.

2.1.10 If it is necessary to lean on the
vehicle to reach the following points, the
vehicle should be supported to maintain
the ride heights during measuring.

2.1.11 Set up the vehicle co-ordinate axes

in the 3D arm or similar device.

2.1.12 Mark and record the position of at
least 5 datum points on the rear of the

vehicle. These points should be on

B REApEmEL R
(5?‘9} 5 AR Rl%)

2.1.8 Measure and record the stud heights|3.1.2.1.8 #-p & %4 =2 3 & 1 |3.1.2.1.8 Bl & ¥ zeék 2} 1= 28 =
of the reference frame. These will be used| -k T A& fg o HER e TR PR ITE
after the test to help reset the reference B is i * o ]Lw TR AT
frame, if required.

2.1.9Ifitis necessary to lean on the vehicle|3.1.2.1.9 Bl & ¥ e 4% ¥ {22 13.1.2.19 F 7 E B L F w2 =
to reach the following points, the vehicle] Z {2413 & > 43 & > o @t%‘: J A PILPEHRREAIFD im
should be supported to maintain the ride| " iEZk{s € % > IR E X £ 1R RN R B o
heights during measuring. 22 o

2.1.10 Set up the vehicle co-ordinate axes|3.1.2.1.10 % Z & % 3% & §m 2 j§ % |3.1.2.1.10 7 3D & |+ K 55 2
in the 3D arm or similar device. THSE PR ESPRFRAFS| B X D dmAERo

iR T RINIER B

2.1.11 Mark and record the position of at|3.1.2.1.11 # 3D & p]+ B & 28 127(3.1.2.1.11 &7 ¥ e4d dmis > 1
least 5 datum points on the rear of the] 2% ¥ K % 2 jmA t&gh o I AR E > AR
vehicle. These points should be on BLRE R Y A g R ‘fi

structures which are not expected to be
deformed in the test and should be
positioned such that they have wide
spaced locations in three dimensions and
can all be reached with the 3D measuring
system in one position.

2.1.12 Working on the passenger side of
the vehicle determine and mark the

positions on the B-post which are:
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structures which are not expected to be
deformed in the test and should be
positioned such that they have wide
spaced locations in three dimensions and
can all be reached with the 3D measuring
system in one position.

2.1.13 Working on the passenger side of
the vehicle determine and mark the
positions on the B-post which are:

a) at a distance of 100 mm above the sill.

b) at a distance of 100 mm beneath the
lowest level of the side window aperture.

All points should be as close as possible to
the rubber sealing strip around the door
aperture.

2.1.14 Measure and record the pre-impact

positions of the two door aperture points.

2.1.15 Working on the driver’s side of the

vehicle determine and mark the positions

a) at a distance of 100 mm above the sill.

b) at a distance of 100 mm beneath the
lowest level of the side window aperture.

All points should be as close as possible to
the rubber sealing strip around the door
aperture.

2.1.13 Measure and record the pre-impact

positions of the two door aperture points.

2.1.14 Working on the driver’s side of the
vehicle determine and mark the positions
on the B-post which are:

a) at a distance of 100 mm above the sill.

b) at a distance of 100 mm beneath the
lowest level of the side window aperture.

All points should be as close as possible to
the rubber sealing strip around the door
aperture.

2.1.15 Use the arm to measure the pre-

impact positions of the centre of the top
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on the A and B posts which are:

a) at a distance of 100 mm above the sill.

b) at a distance of 100 mm beneath the
lowest level of the side window aperture.

All points should be as close as possible to
the rubber sealing strip around the door
aperture.

2.1.16 Use the arm to measure the pre-
impact positions of the centre of the top
of the steering-column and the four door

aperture points.

2.1.17 Record the position of the centre of
the un-depressed clutch, brake and
accelerator pedals and where applicable
foot operated parking brake. If the pedal
is adjustable, set it to the mid position or
a reasonable variation from this in

accordance with the manufacturer’s

recommendations for the 5th percentile
position.

2.1.18 Replace the steering wheel and

of the steering-column and the four door

aperture points.

2.1.16 Record the position of the centre of]
the un-depressed clutch, brake and
accelerator pedals and where applicable
foot operated parking brake. If the pedal
is adjustable, set it to the mid position or
a reasonable variation from this in

accordance with the manufacturer’s
recommendations for the 50th percentile
position.

2.1.17 Replace the steering wheel and
airbag assembly. Check that all bolts are
securely fastened. Ensure that all

connections to the airbag are replaced and

check the dashboard light to confirm the

circuit is functional.
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airbag assembly. Check that all bolts are

securely fastened. Ensure that all
connections to the airbag are replaced
and check the dashboard light to confirm

the circuit is functional.

2.2 After Test

2.2.1 Before dummy removal measure the
distance between all foot pedals and a
fixed point in the footwell, e.g. seat
runner, seat mounting bolt. If access
cannot be gained remove the dummies,
according to Section 9.7, taking care not
to disturb any pedals and then record the
measurement. This measurement should
be re-checked before the pedals are
measured with the 3D measuring system.
If the pedal has moved re-position the
pedal using the measurement taken
previously.

2.2.2 Remove the dummies according to
Section 9.7 and remove the data

acquisition and emergency abort

equipment (if fitted) from the luggage

compartment.

2.2.5 If the axes cannot be redefined from

any three of the datum points relocate the

2.2 After Test

2.2.1 Before dummy removal measure the

distance between all foot pedals and a
fixed point in the footwell e.g. seat
runner, seat mounting bolt. If access
cannot be gained to remove the dummies,
according to Section 7.5, taking care not
to disturb any pedals and then record the
measurement. This measurement should
be re-checked before the pedals are
measured with the 3D measuring system.
If the pedal has moved re-position the

pedal using the measurement taken

previously.

2.2.2 Remove the dummies according to

Section 7.5 and remove the data

acquisition and emergency abort

equipment (if fitted) from the luggage

compartment.

2.2.5 If the axes cannot be redefined from

any three of the datum points relocate the
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axis reference frame in the same position
as in Section 2.1.7. Set the studs of the
frame to the same heights as in Section
2.1.9, see Figure 2. The frame should
now be in the same position relative to
the car as it was before impact. Set up the
measurement axes from the frame.

2.2.6 Record the post-impact positions of
the B-post points on the passenger’s side
of the vehicle.

2.2.7 Compare the vertical co-ordinate of
the B-post sill point before and after the
test.

2.2.9 Record the post-impact co-ordinates
of the centre of the steering column, the

the clutch, brake

accelerator pedals, and where applicable

centre of and
a foot operated parking brake, with no
load applied to them and in the blocked
position (loaded with 200N to produce
the maximum moment about the pedal
pivot), the door aperture points. Prior to
the ‘blocked’ pedal measurement, i.e.
with the 200N applied, the brake fluid
shall be removed to avoid the build-up of

hydraulic pressure. If the steering

axis reference frame in the same position
as in Section 2.1.6. Set the studs of the
frame to the same heights as in Section
2.1.8, see Figure 2. The frame should
now be in the same position relative to
the car as it was before impact. Set up the

measurement axes from the frame.

2.2.6 Record the post-impact positions of

the B-post points on the unstruck

passenger’s side of the vehicle.

2.2.7 Compare the vertical co-ordinate of]

the B-post sill point before (Section
2.1.12) and after (Section 2.2.6) the test.

2.2.9 Working on the struck side of the

vehicle, record the post-impact co-
ordinates of the entre of the steering
column, the centre of the clutch, brake
and accelerator pedals, and where
applicable a foot operated parking brake,
with no load applied to them and in the
blocked position (loaded with 200N to
produce the maximum moment about the
pedal pivot), the door aperture points.
Prior to the ‘blocked’ pedal measurement,

i.e. with the 200N applied, the brake fluid

shall be removed to avoid the build up of]

Y € ATt 3.1.2.1.7 h4p
FimB o #dmdra %t 3.1.2.1.9
B R (R 2) F51=% R
AR P Nl
KL R AR

3.122.6 #F > et d dn L

BiL &gz =% o

3.1.22.7 B P AFEEEAS w0 &

Rk isz2 v ik e

31229 & #FiM Wab a4k -

o i ? oo mAk A g FEE

ﬂ~¥ Wﬁ)ﬁﬁa#ﬁ%P

EERE A S E TR 2
nz‘v?ﬁﬁt =% (%54 200N 1 A
4 fRihE < 4 AE) 2 By o
BRI T aEFED (T
e 200N £ %) d g Zd e
WALRBRA R o FHEe SR
8B T e #1412 ¢ (Capsule)
PTRA AR BRPIEDE ST
HEEE EF S XN €3

3.

3.

3.

AT 3.1.2.1.6 fAp
i E o Medrik T 3.1.2.1.8
ke F R (eBl2) 235125k
SRS T S & N ) LR ]
KL BRI AR

R

£
S

1.2.2.6 ¥ 14 > %&ﬁﬁﬁi
FRER BLE

=% o

1.2.2.7 v i B 4o P Rk % o
3.1.2.1.12) % # 5% {5 (3.1.2.2.6) 0
7 Btk

1.22.9 K & X BF pIITE >
SRELCF LA e i
Pou Bt A BHE K2 H
%Kﬁ&wﬁlﬁ“ﬁﬂ’gﬁ
WrEE R SLECR IR R 0 Xk
s Azl f 42 I:ﬁ?iﬁf |
=% (¥4 200N 1 & 4 B 1%
fhi x4 5B) 2 Bicdp o RBP4
%, i (T4 200N §
FADAN L S RIRRE S R S
B oo PR SR FED T FE
v #5142 F (Capslue) ¥ & 4 & 5

EOoRRIEVEID Y E R

2o

B

39



column has become detached during
impact due to the operation of the shear
the should be

repositioned before measurement in the

capsules, column
upward and lateral directions so that it is
in contact with whatever structure(s) last
constrained it from further movement. If
any of the foot pedals become detached
do not take a measurement of that pedal.

2.2.10 Transform the
longitudinal and vertical measurements

post impact

(x’,2’) using the following equations. ...

[X'} __|: cosf sin 0] {r'}
A -sn@ cos@ |z

2.2.11 Where 9 is the angle determined in
Section 2.2.8. X and Z should now be in
the same frame of reference as the pre-
impact measurements, assuming that the

point on the passenger’s side B-post sill

hydraulic pressure. If the steering column
has become detached during impact due
to the operation of the shear capsules, the
column should be repositioned before
measurement in the upward and lateral
directions so that it is in contact with
whatever structure(s) last constrained it
from further movement. If any of the foot
pedals become detached do not take a
measurement of that pedal.
2.2.10 Transform the

longitudinal and vertical measurements

post impact

(x’,2”) using the following equations....

[X'} __|: cosf) sin 0] {r'}
A -sinf@ cosO |z
Where 0 is the angle determined in
Section 2.2.8. X and Z should now be in

the same frame of reference as the pre-

impact measurements.

2.2.11 From the pre-impact and adjusted
post-impact data collected, determine
a) the longitudinal, lateral and vertical
movement of the centre of the top of the

steering column.
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is not displaced vertically or laterally
during the impact.

2.2.12 From the pre-impact and adjusted
post-impact data collected, determine

a) the longitudinal, lateral and vertical
movement of the centre of the top of the
steering column.

b) the longitudinal and vertical movement
of all of the foot operated pedals.

c) the rearward movement of the A-post at
waist level.

d) the reduction in width of the door
aperture at waist and sill levels.

2.2.13

measurements in the test details.

Record these intrusion

Figure 2 Re-setting axis reference frame
GFr&4 2ER#)

b) the longitudinal and vertical movement
of all of the foot operated pedals the
rearward movement of the A-post at waist
level.
c¢) the reduction in width of the door
aperture at waist and sill levels.

2.2.12 Record

these intrusion

measurements in the test details.
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3 DUMMY PREPARATION AND
CERTIFICATION

3.1 General

3.1.1 A THOR 50th percentile male test

3 DUMMY PREPARATION AND
CERTIFICATION
3.1 General

3.1.3 %~ i &% 2 % % (Certification)

3.1.3.1 i A

3.1.1 Hybrid Il test dummies should be

3131.1 THOR p» 27 0= # ¥

3.1.3 % i & & 2 % S (Certification)

3.1.3.1 B

3.1.3.1.1 Hybrid L F 4 2 7 0 & &
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dummy shall be used on the front
driver’s seat and shall conform to the
specification detailed
Bulletin TB026.

in  Technical

3.1.2 A Hybrid 111 50th percentile male test
dummy shall be used on the front
passenger’s position. It shall conform to
U.S. Department of Transportation,
Code of Federal Regulations Part 572
Subpart E and ECE Regulation No. 94,
except for modifications and additions
stated later - See Section 3.6.

3.1.3 Details
preparation
contained in the Euro NCAP Child
Occupant Protection Testing Protocol.

3.2 THOR dummy certification

Full details of the THOR certification

the

of the child dummy

and certification are

requirements are available in

documents mentioned in Technical
Bulletin TB026. No manufacturer shall

have access to any pre-test information

used for the front seat driver and

passenger positions. They should
conform to U.S. Department of
transportation, Code of Federal

Regulations Part 572 Subpart E and ECE

No. 94,
modifications and additions stated later -
See Section 3.3.

3.1.2 Details of
preparation  and
contained in the Euro NCAP Child

Occupant Protection Testing Protocol.

Regulation except  for

the child dummy

certification  are

3.2 Dummy Certification

Full details of the certification procedure
for the Hybrid-111 dummy are available
elsewhere (see Part 572 Subpart E of US
Department of Transportation Code of
Federal Regulations), SAE J2856 and
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regarding any of the test equipment to be
used by Euro NCAP or be permitted to

influence its selection in any way.

3.2.1 The THOR shall be re-certified after
every THREE impact tests.

3.2.2 If an injury criterion reaches or
exceeds its normally accepted limit (eg
HIC of 700) then that part shall be re-
certified.

3.2.3 If any part of a dummy is broken in a
test then the part shall be replaced with a
fully certified component.

3.2.4 Copies of the dummy certification

certificates will be provided as part of the

Annex 10 of ECE Regulation No. 94).
No manufacturer shall have access to
any pre-test information regarding any
of the test equipment to be used by Euro
NCAP, or be permitted to influence its

selection in any way.
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full certification test detailed in CFR572.

Additionally,  chest  potentiometer

calibration and  polynomial  post
processing shall also be performed as
detailed in SAE J2517. See Technical
Bulletin 005 for more details.

3.2.3 The knee slider shall be certified to

3.2.1 The Hybrid-111 dummies shall be re-[3.1.3.2.1 4 & & % 3 =t f #F¥5%(3.1.3.2.1 * 5 S3f Figsk s
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SAE J2876 after every THREE impact
tests and as specified in SAE J2856 after
every NINE impact tests. See Technical
Bulletin 006 for more details.

3.2.4 If an injury criterion reaches or
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full report for a test.

3.3 THOR Dummy preparation

3.3.1 Instrumentation is to be fitted to the

dummy in accordance with Section 4.1.

3.3.2 The THOR dummy shall be equipped
with a modified spine box set to the
‘slouched’ position which is equivalent

to +9°.

3.3.3 THOR neck shields shall not be used

for the driver.

3.3.4 The standard THOR shoulder pad

HIC of 700) then that part of the dummy
shall be re-certified.

3.2.5 If any part of a dummy is broken in a
test then the part shall be replaced with a
fully certified component.

3.2.6 Copies of the dummy certification
certificates will be provided as part of the

full report for a test.

3.3 Additions and Modifications to the
Hybrid 11l Dummies

3.3.1 The additions and modifications
which  will change the dynamic
behaviour of the test dummies from Part
572E specification dummies are:

3.3.2 Roller ball-bearing knees shall be

fitted.

3.3.3 Extra instrumentation is also fitted
such as enhanced instrumented lower
legs and a 6-axis neck. See Section 4 for

a full instrumentation list.

3.3.4 Foam neck shields (Part 93051-1-DN

3133THOR F £ 2. 7 0=+ # § £

iy R

3033.0 % 3140 HaE A

b ER PR TR K S o

% B (4o 21 3 % 4 Be(HIO)
700) 0 PRI REFTE S °

3.1.33 Hybrid Il g A2 7 Q= #
J A GA TR AR

3.1.33.1 T e it 2 EE & B AR
S A B E i 7 5 02 PartST2E ¢

3.1.332 * THOR JF ~ 2 1 (=

EFHABE PR EG 2R

HE Ao

3.1.332 ¥ AR KRN E

/,_1_0

1=

2 44 (Spine box) > X % & M Fp &

ki Z %' (Slouched position) > & &

2497 o
3.1.333 &% % g i¢ * THOR

e

IR £ (Neck shield) °

3.1334 it * £ % THOR & 3%

31333 JEAeEip ot R BB A T
i R B b s A S S AR R
PhAGERN2 R E E TR X
oo g RIEE TS LR
KEFHE L3104

31334 Fpe g w2 Rz 7

B0

44




shall be used unless, before testing, the
OEMidentifies an issue of the shoulder
belt slipping towards the neck. In which
theTHOR dummy shall be
equipped with the modified shoulder pad
as defined in TB 029. The modified

shoulder pad shall be used for all

case,

vehicles published from 1st Jan 2025.

3.3.5 Care must be taken when fitting the
THOR dummy jacket to ensure that the
jacket is fitted correctly around the
shoulder pads.

3.3.6 For H-point positioning, the tool
defined in SBL-A shall be used.

3.3.7 THOR shall be clothed with
formfitting cotton stretch pants which
must not cover the dummy’s knees. The
torso shall be clothed with the jacket
only.

3.3.8 The feet of the THOR shall be fitted
with rubber soled shoes equivalent to
those specified in MIL-S13192 rev P,
size 11EEE.

3.4 THOR Dummy Test Condition

3.4.1 Dummy Temperature

or equivalent) must be fitted to the driver
and passenger if a frontal protection

airbag is present.

3.4 Hybrid 11l Dummy Clothing and
Footwear
3.4.1 Each dummy will be clothed with
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3.4.1.1 The dummy shall have a stabilised
temperature in the range of 19°C to
22°C.

3.4.1.2 A stabilised temperature shall be
obtained by soaking the dummy in
temperatures that are within the range
specified above for at least 1 hour prior
to the test.

3.4.1.3 Measure the temperature of the
driver dummy for at least 5 hours before
test at intervals not exceeding 10 minutes
and not exceeding 5 minutes before test.

3.4.1.4 The dummy shall be equipped with
onboard temperature sensor that is
attached in accordance with 1SO TR
27957 to either the left or right hand side
of rib 4.

3.4.1.5 A copy of the temperature readings
is to be supplied as part of the standard
output of the test.

3.4.2 Dummy Joints

formfitting cotton stretch garments with
short sleeves and pants which should not

cover the dummy’s knees.

3.4.2 Each dummy shall be fitted with

shoes equivalent to those specified in

313411 XA B R < FHETE

A2 19°C 1 22°C 2 fF -

313412 s ERTER » F&

J& #5418 32 ¥ (Soaking) ' iR

BRI TSP

1.34.13 #Z%F w3 > 5 | R

doo F R - KPR (2 942 10

k) BIRER A BER PR

Few 5 dap CRRIE 1=K e
3.1.34.14 =35 ISO TR 27957

oA W S Rl R4 B R

Bk R BERBIE o

3.1.34.15 #% A LT - &

- R R BciE -
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3.4.2.1 Stabilise the dummy temperature
by soaking in the required temperature
range for at least 1 hour.

3.4.2.2 Set the torque on the shoulder
screws to obtain a 1-2g holding force of
the arm on its pivot.

3.4.2.3 For adjustable joints in the legs, the
tensioning screw or bolt which acts on
the constant friction surfaces shall be
adjusted to obtain a 1-2g holding force.

3.4.2.4 The dummy joint stiffnesses shall
be set as close as possible to the time of
the test and not more than 24 hours
before the test.

3.4.2.5 Maintain the dummy temperature
within the permissible temperature range
between the time of setting the limbs and
up to a maximum of 10 minutes before
the time of the test.

3.4.2.6 After switching on the data
acquisition, the air inside the dummy and
also the sensors may warm up whereas
the dummy itself is still at a lower
temperature. Such sudden temperature
rises do not reflect the actual dummy

temperature and may be ignored as long

3.0.3.4.2.1 #-4 il 0ty RE R
RN I 1 pE s R
B oo

3.1.3.4.2.2 A FEA VT k2 d24E o
LR Rz dFE4 E 1 3
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3.1.3.423 ¥ RN ¥ 0 A M

o R B 00 A 2 5
%J% iR, B H a4 E |
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as they do not exceed a duration of 20
minutes.

3.5 Hybrid 111 Dummy Certification

Full details of the certification procedure
for the Hybrid-111 dummy are available
elsewhere (see Part 572 Subpart E of US
Department of Transportation Code of
Federal Regulations), SAE J2856 and
Annex 10 of ECE Regulation No. 94).
No manufacturer shall have access to
any pre-test information regarding any
of the test equipment to be used by Euro
NCAP or be permitted to influence its
selection in any way.

3.5.1 The Hybrid-111 dummies shall be re-
certified after every THREE impact

tests.

3.5 Hybrid 111 Dummy Test Condition

3.5.1 Dummy Temperature

3.5.1.1 The dummy shall have a stabilised
temperature in the range of 19°C to
22°C.

3.5.1.2 A stabilised temperature shall be
obtained by soaking the dummy in
temperatures that are within the range
specified above for at least 5 hours prior
to the test.

3.5.1.3 Measure the temperature of the

3.1.3.5 Hybrid Il F 4 2.7 0 = #
AR L%
Hybrid Il A2 7 Q& § |+ 4

% E%ﬁiﬁ»L 2 FEFE 4 L CFR

Part 572 E ~ SAE J2856 £ UN R9%4

2R 10 o B2 TNCAP i *

2 RERRE éﬁﬁ_ﬁa-“i’bl,ﬁ'%«

B AL ERETM > A EFY

ERGIIFAD 2 o I Ak

RE

3.135.1 ~B3&F 8 3 ZRFE%

ft&;‘z_‘_% i 7 HybridIII 7 4 2

7 O %'fi‘fﬂ%ﬁffﬁ"

3135 4 iy dskis it

3.1.351 A BE R

3.1.35.1.1 A % g B2
A3 19C 3 22°C2 R o

313512 FRE2FE % B
#4182 % (Soaking)>t ik R
%E%:]P\ i P 5 /J~E$ o

D

3.1.35.1.3 %% +

/n_)i;‘l"’\{ »
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dummy using a recording electronic LG T R

TR ABER R
%

F AT 10 & 48 o

flesh. The temperature should be
recorded at intervals not exceeding 10
minutes.
35.1.4 A printout of the temperature 313514 k4 N FHEY > B
readings is to be supplied as part of the - R R #E o
standard output of the test.
3.5.2 The chest shall be certified according|3.5.2 Dummy Joints 3.1.3.52 4 %330 R ik BB i H4E(3.1.3.52 A iR
to the frequency above and shall meet| All constant friction joints should have | F & 74 5% > P BRFPF P L SAE" T3 ¥ BAEMaE R ZE T3]3 2 X

both the low speed thorax test as
prescribed by SAE J2779, as well as the
full certification test detailed in CFR572.

thermometer placed inside the dummy’s

their ‘stiffness’ set by the following

method.

AR IR B

J2779 R % 2 ik W RiE K %

T H B Et}ix? B (Stiffness) °

CFR 572 #7it 2 48 4 Sid %k ©

B N E L E 5

Additionally,  chest  potentiometer sl Ea® . ik SAE J2517 4%
calibration and  polynomial  post EA R

processing shall also be performed as
detailed in SAE J2517. See Technical
Bulletin TBOO5 for more details.

3.5.3 The knee slider shall be certified to
SAE J2876 after every THREE impact
tests and as specified in SAE J2856 after
every NINE impact tests. See Technical
Bulletin TB006 for more details.

3.5.4 If an injury criterion reaches or
exceeds its normally accepted limit (eg
HIC of 700) then that part of the dummy

3.5.3 Dummy face painting

3.1.3.53 ¢ pr o3 R F

RSt B ATk 7 SAE J2876 %

T B 9 4L S G L E ATIE

= SAE J2856 & % -

13.54 £ % %% gyt 7] & A

HH T F T RLEE (Aot

% 43 Be(HIC)iE 700)2 P37 3% i i

3.1.3.53 A B3R %
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shall be re-certified.

3.5.5 If any part of a dummy is broken in a
test then the part shall be replaced with a
fully certified component.

3.5.6 Copies of the dummy certification
certificates will be provided as part of the
full report for a test.

3.6 Additions and Modifications to the
Hybrid 11l Dummy

The additions and modifications which
will change the dynamic behaviour of
the test dummies from Part 572E
specification dummies are:

3.6.1 Instrumentation is to be fitted to the

dummy in accordance with Section 4.2.

3.6.2 Roller ball-bearing knees shall be
fitted.

3.6.3 A foam neck shield (Part 93051-1-
DN or equivalent) must be fitted to the
passenger if a frontal protection airbag is

present.

3.6 Post Test Dummy Inspection

3.6.1 The dummies should be visually
inspected immediately after the test.
Any lacerations of the skin or
breakages of a dummy should be noted
in the test specification. A dummy may
have to be re-certified in this case.
Refer to Section 3.2.

EATH -
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3.7 Hybrid 11l Dummy Clothing and
Footwear

3.7.1 The Hybrid I11 shall be clothed with
formfitting cotton stretch garments with
short sleeves and pants which must not
cover the dummy’s knees.

3.7.2 The Hybrid 11 shall be fitted with
rubber soled shoes equivalent to those
specified in MIL-S13192 rev P, size
11EEE.

3.8 Hybrid 111 Dummy Test Condition

3.8.1 Dummy Temperature

3.8.1.1 The passenger dummy shall have a
stabilised temperature in the range of
19°C to 22°C.

3.8.1.2 A stabilised temperature shall be
obtained by soaking the dummy in
temperatures that are within the range
specified above for at least 1 hour prior
to the test.

3.8.1.3 Measure the temperature of the
driver dummy for at least 5 hours before
test at intervals not exceeding 10 minutes
and not exceeding 5 minutes before test.

3.8.1.4 A printout of the temperature

3037 Hybrid Il F A2 7 Q&£

IR Wt dE
3.1.3.7.1 Hybrid IIl * & &% ¥ & &

2 P e & oS AT

Az . P
F A BRI

3.1.3.7.2 Hybrid IIT * & &% Z4p &
3 MIL-S13192 #7233 cr# % &

¥t (< & 11EEE) -

3.13.8 Hybrid [Il T A2 7 Q& &

T A EER

3.13.8.1 X BB R

3.1.3.8.1.1 k& X 8 508 B & 42
T A3 19°C 3 22°C 2 fF o

313812 ZERTER > F&%w
B H#-A 1 2 ¥ (Soaking) ' iR
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readings is to be supplied as part of the
standard output of the test.

3.8.2 Dummy Joints

3.8.2.1 All constant friction joints shall
have their ‘stiffness’ set by the following
method.

3.8.2.2 Stabilise the dummy temperature
by soaking in the required temperature
range for at least 5 hours.

3.8.2.3 The tensioning screw or bolt which
acts on the constant friction surfaces
shall be adjusted until the joint can just
hold the adjoining limb in the horizontal.
When a small downward force is applied
and then removed, the limb should
continue to fall.

3.8.2.4 The dummy joints stiffness shall be
set as close as possible to the time of the
test and not more than 24 hours before
the test.

3.8.2.5 Maintain the dummy temperature
within the range 19°to 22°C between the
time of setting the limbs and up to a
maximum of 10 minutes before the time
of the test.

3.9 Dummy painting and marking

- R REE

3.1.3.82 4 in B &
3.1.3.82.1 i3 ¥ BEBEMERET

ﬂ*%éﬁiﬂ%éﬂ%%i
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3.1.3.82.2 #-4A g3y *:“a‘fﬂ TR R

FEPN D5 ] RS

B oo
313823 (% 2 4 Bfcs 45 %
1

A AR 0§ X

W B AT R AR he W R dE K
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3.9.1 The adult dummies shall have 3.1.3.9.1 B3 = & X BIp K S

masking tape placed on the areas to be 2% 0 T 2 EI2 4 FIARRE
painted using the sizes detailed below. BB o A RATA R BT 54y
The tape shall be completely covered TR AR EIT AR
with the following coloured paints. The PR o R F PR A G o
paint shall be applied close to the time of 2F Az % dFa T R
the test to ensure that the paint will still e o

be wet on impact. Child dummy painting
is detailed in the Euro NCAP COP

testing protocol.

Driver & passenger -k

Eyebrows (left and right) Red AL (=2~%) s

Nose Green 33 K

Chin Yellow T %

Left Knee Red =% d

Right Knee Green -+ 0k Kl

Left Tibia (top to bottom) Blue, Green, gk (1 37T) e
Red, Yellow %

Right Tibia (top to bottom) Yellow, Red, g (3 7) E
Green, Blue =
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Paint Area Sizes:
Eyebrow 25 x 100mm, single stri
edge at the same height

moulding hole on side of |
Nose 25 x 40mm strip, vertical
centre line beneath eyebro
Chin 25 x 25mm square, centre
Knee (L/R) 45 x 45mm square, knee ¢
bottom edge level with top
Tibia (L/R)  25mm x 50mm, 4 adjacer
leg centre line with top ec
top of tibia flesh.
3.10 Post Test Dummy Inspection
3.10.1 All dummies shall be visually

inspected immediately after the test.

h* 25 x 100mm > ¥ - £
BrEp PR RIER A FCE 4

45 25 x 40mm > £ £
i Ff oA

- 25x25mm > i > A5

R0 =~ % )45 x45mm 0 i 3 A5
SR I SRS e I
e f (= ~+ )25mm x 50mm > B3R
HE 2 TE 21 e sept

3.1.3.10 Fekis A B 4
3.1.3.10.1 3FB% R > TP ALK
Hhrp AR .
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3.10.2 Any lacerations of the skin or
breakages must be noted in the test
details, a dummy may have to be re-
certified in this case. Refer to Section
3.2.

3.1.3.10.2 F 3 iF i@ @14 &

A JE #4

W2 7)o Tered ik AL ©

pepEA R %Y 3132 FERTEE

3.10.3 Any screws that have become loose 3.1.3.10.3 % 3 ix @ iR S5 BLAR &\ s
or detached shall be re-tightened to the Ao BEATH i TR E FF
required torque or replaced as necessary. Rk
4 INSTRUMENTATION 4 INSTRUMENTATION 314 BRIEZ FAMEE FARKREBLL BRIEZEZ TG AR E

The Channel Amplitude Class (CAC) for
each transducer shall be chosen to cover
the Minimum Amplitude listed in the
table. In order to retain sensitivity, CACs
which are orders of magnitude greater
than the Minimum Amplitude may not
be used. A transducer shall be re-
calibrated if it reaches its CAC during
any test. All instrumentation shall be re-
calibrated after one year, regardless of
the number of tests for which it has been
used. A list of instrumentation along
with calibration dates must be supplied
as part of the standard results of the test.
The transducers are mounted according
to procedures laid out in SAE J211. The

sign convention used for configuring the

All instrumentation shall be calibrated

before the test programme. The Channel

(Instrumentation)

5 B R R R R

(Instrumentation)
B2 FAHS Y

Amplitude Class (CAC) for each
transducer shall be chosen to cover the
Minimum Amplitude listed in the table.
In order to retain sensitivity, CACs
which are orders of magnitude greater
than the Minimum Amplitude should not
be used. A transducer shall be re-
calibrated if it reaches its CAC during
any test. All instrumentation shall be re-
calibrated after one year, regardless of]
the number of tests for which it has been
used. A list of instrumentation along with
calibration dates should be supplied as

part of the standard results of the test.

The transducers mounting and sign

(Channel Amplitude Class * CAC)

2 ERREEF LR A2 B K

BT ETRE o & Bk B

i i i & tg X % (Channel

Jetg o 2 RIFFACR ARG
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& % (Orders of magnitude)4z i

i E AP 952k MR o

bR g2 CAC. E i Bt i

CREGAR AR B
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AmET S
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transducers is stated in SAE J211 (2007).
the  child
instrumentation is contained in the Euro
NCAP Child Occupant
Testing Protocol.

Details  of dummy

Protection
4.1 THOR Dummy Instrumentation

411 The THOR dummy shall be
instrumented to record the channels
listed below, additional channels may be
recorded.

4.1.2 Only in-dummy data acquisition
systems are to be used.

4.1.3 The test laboratory must check that
acetabulum sensor orientation and post
processing is in accordance with the
specification detailed in TB021.

GFrsy 27 ®#)

convention are according to SAE J211

(1995).

4.1 Dummy Instrumentation

The Hybrid III dummies to be used shall be
instrumented to record the channels
listed below. Details of the child dummy
instrumentation is contained in the Euro
NCAP Child Occupant Protection

Testing Protocol.

Mistmum | Drlvee No of o
Auplitude chaunels chnmuels

93 A B RIEE TN LS
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4.2 Hybrid 111 Dummy Instrumentation

4.2.1 The Hybrid 11l dummy to be used
shall

channels

be instrumented to record the

listed below, additional
channels may be recorded.
GFE3 AT %)

4.3 Vehicle Instrumentation

4.3.1 Remove carpet and the necessary
interior trim to gain access to the sill
directly below the B-post.

4.3.2 Securely attach a mounting plate for
the accelerometer horizontally on to the
sill, without adversely affecting seat belt
retractors and/or pretensioners.

4.3.3 Fix

mounting

the
the

the accelerometer to
plate. Ensure
accelerometer is horizontal to a tolerance

of 1 degree and parallel to the X-axis of

4.2 Vehicle Instrumentation

4.2.1 The vehicle is to be fitted with an|3.1.4.2.1 Hybrid IIT A

accelerometer on each B-post. The
accelerometers are to be fitted in the

fore/aft direction (Ax)

3.1.4.2 Hybrid III *

(PF &i#‘ %]z)

R R EE F3.1420 fmp Rl B

®E

FLREE kSR B

2 A

ST

BEPIEZ F3.142.1 A2 4p F BT Eh
B H SRR R T W ge T | R B R KB /S R
FHEAE o ¥ e dcdp HEAE o = % (AX) °

4.3 Summary of Total Channels 3.14.3 R PR 2 TR L (3.1.43 4 B iic
L2 B
1% Driver Hybrid-TIl 39 Vo ‘"}: £ 1 x /% B Hybrid 1T 39
1% Passenger Hybrid-1IT 39 o - -
om " 1 x f % Hybrid III 39
1% Q6 13 1x Q10 30
1 Vehicle 1x Q6 13
Total Channels per Test 128 1 X Q;'— %}3-3 7
 RIXER A A H 128

#E(Sill) °

31,432 #4e i 2ehw K
s

3.1.43.3 H#-+4cig
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2V EIFR [ 2 VR
FAR S L S ol

# R FH X %’V;
b oo FERRAE ARG KT R (F
ALl R ) T H D §m X ghT
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the vehicle.

4.3.4 Attach lightweight (<100g) seatbelt

loadcells to the shoulder section of the
driver and passenger seatbelts and to the
shoulder section of the Q10 and Q6
shoulder seatbelts. The calibration
procedure for the loadcells is detailed in
Technical Bulletin TB016.

4.3.5 Where the fitment of the shoulder

belt loadcell significantly influences the
natural position of the belt, the loadcell
may be supported from above with the
use of a weak non-metallic wire or
thread.

4.3.6 Where loadcells are to be placed on

Gi %

any seatbelts equipped with
pretensioners, ensure that the loadcell is
placed far enough away from the D-loop
to ensure there is no interaction as the
pretensioner fires. Where any CRS lock-
off does not allow the loadcell to be
placed a sufficient distance from the D-

loop do not attach the loadcell.
TR BE)

4.4 Trolley and Barrier Instrumentation
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Grs4 2 F R#)
5 PASSENGER COMPARTMENT|5. PASSENGER COMPARTMENT|3.1.5 2 % (Passenger compartment)|3.1.5 # % (Passenger compartment)
ADJUSTMENT ADJUSTMENT B BE

LTl wEAE
anwna ruay

SREIMER | teErssdar

[Ty [rTT)
AAETAL TRATENEL (S SRRALAEARE LS
5

ERLAMEELLS
=Y

uuuuuuu

ERARZEORLH PR
S

AE-HER)

sHawER |

wan

[awrmsn e raanasanmn
s

[E] [X; R

5.1 Overview of Settings 5.1 Determination of and Setting the|3.1.5.1 X 5 F 351 D=8 ~ AR B
G4+ *F W#) Fore/aft, Tilt and Lumbar Settings of (;%-2}"'{ *F Bl%&) HES: &k
Seat
5.2 Determination of and Setting the|5.2 Setting the Steering Wheel3.1.5.2 BsfF % {5 =% ~ MA B H 3152 2 w F-KTAXE
Fore/Aft, Tilt and Lumbar Settings of| Horizontal Adjustment HES F%d
Seat
Prior to manikin installation, set an initial A K o kR Sh BREF it
driver and passenger seat position as HER Y - PREAEAAERE
follows:
« Seat track should be in its most (1) 4 ¥ & #'u(Seat track) & i+ 3" # {8
rearward locking position. B2 B R e
- Seat height should be set to its lowest QAEZRERBXE N EAMEE -
position.
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Seat tilt shall be set to the extreme of its
range that puts the cushion angle closest
to zero (horizontal).

Cushion height should be set to its
lowest position.

« Cushion tilt should be set to the extreme
of its range that puts the cushion angle
closest to zero (horizontal).

Lumbar support should be set to its
most rearward or least prominent
position.

- Seat back, approximate design position.

Upper seat back, if separately
adjustable from the lower portion should
be rotated fully rearward.

Cushion extension should be set to its
most rearward or least extended position.

Side bolsters should be set to the widest
position.

Arm Rests should be set in the lowered
position.

Any other adjustments, fully retracted.

5.2.1 The manufacturer’s seat fore/aft

position which corresponds to the 95th

percentile male seating position will

have been provided. Where no 95th

5.2.1 Choose a part of the facia that is
adjacent to the steering column and can

be used as a reference.
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seating position is provided, the seat

shall be positioned 90mm rearward of

the fully forward position or in the mid

travel position, whichever is more
forward.

5.2.2 Place a mark on the moving part of
seat runner close to the unmoving seat
guide.

5.2.3 Move the seat to its most forward

position of travel.

5.2.4 Mark the unmoving seat guide in line
with the mark on the seat runner. This
corresponds to the seat in its most
forward position.

5.2.5 Move the seat to the position of its
travel provided for the 95th percentile

male.

5.2.6 Mark the unmoving seat guide in line
with the mark on the seat runner. This
corresponds to the 95th percentile male’s

seating position.

5.2.2 Move the steering wheel to the most

forward position of its travel.

5.2.3 Mark the steering column in line with
an unmoving part of the facia. This
corresponds to the most forward travel of]
the steering wheel.

5.2.4 Move the steering wheel to the most

rearwards position of its travel.

5.2.5 Mark the steering column in line with
an unmoving part of the facia. This
corresponds to the most rearwards travel
of the steering wheel.

5.2.6 Measure the distance between the
forwards and rearwards marks on the
steering column. Place a third mark on
the steering column mid-way between
the forwards and rearwards marks. This

corresponds to the centre of travel of the
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5.2.7 Measure the distance between the
forwards and rearwards marks. Place a
third mark on the seat guide mid-way
between the forwards and rearwards
marks.

5.2.8 Move the seat so that the mark on the
seat runner aligns with the mark on the

seat guide.

5.2.9 Lock the seat at this position. Ensure
that the seat is fully latched in its runners
on both sides of the seat. The seat is now
defined as being at its ‘mid seating
position’. The vehicle will be tested with
the seat in this position.

5.2.10 If the seat will not lock in this
position, move the seat to the first
locking position that is rear of the mid
seating position. The vehicle will be
tested with the seat in this position.

5.2.11 If the seat cushion is adjustable for
tilt it may be set to any angle from the
flattest up to its mid position according

to the manufacturer’s design position for

steering wheel.
5.2.7 Move the steering wheel so that the
mark on the steering column aligns with

the facia.

5.2.8 Lock the steering column at this
position. The steering wheel is now in its
mid-position of travel. The vehicle will
be tested with the steering wheel in this

position.
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the 50th male. The same seat tilt setting
must be used for frontal and side impact.
5.2.12 If the seat back is adjustable for
lumbar support it shall be set to the fully
retracted position.
53 the
Horizontal Adjustment

Setting Steering  Wheel

5.3.1 Choose a part of the facia that is
adjacent to the steering column and can
be used as a reference.

5.3.2 Move the steering wheel to the most
forward position of its travel.

5.3.3 Mark the steering column in line with
an unmoving part of the facia. This
corresponds to the most forward travel of
the steering wheel.

5.3.4 Move the steering wheel to the most
rearwards position of its travel.

5.3.5 Mark the steering column in line with
an unmoving part of the facia. This
corresponds to the most rearwards travel
of the steering wheel.

5.3.6 Measure the distance between the
forwards and rearwards marks on the
steering column. Place a third mark on

the steering column mid-way between

5.3 Setting the Steering Wheel Vertical
Adjustment
A method that is in principle the same as
Section 5.2 should be used to determine
and set the steering wheel vertical
adjustment to the mid position. It is
unlikely that the same part of the facia
used during the setting procedures for
the horizontal adjustments could be used
for the vertical adjustment. Care should
be
adjustment of the horizontal setting
the

taken to avoid unintentional

during vertical ~ adjustment

procedure.
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the forwards and rearwards marks. This
corresponds to the centre of travel of the
steering wheel.

5.3.7 Move the steering wheel so that the
mark on the steering column aligns with
the facia.

5.3.8 Lock the steering column at this
position. The steering wheel is now in its
mid-position of travel. The vehicle will
be tested with the steering wheel in this
position.

5.4 Setting the Steering Wheel Vertical
Adjustment

5.4.1 A method that is in principle the same
as Section 5.3 should be used to
determine and set the steering wheel
vertical adjustment to the mid position.

5.4.2 1t is unlikely that the same part of the
facia used during the setting procedures
for the horizontal adjustments could be

used for the vertical adjustment.

5.4.3 Care should be taken to avoid

unintentional  adjustment  of  the

horizontal setting during the vertical

5.4 Marking Q10 & Q6 Child Dummy
Head Excursion

5.4.1 If applicable, position the rear seats
in accordance with the adjustments

detailed in Section 5.

5.4.2
accordance with the procedure detailed
in Section 6.1.1 of the Euro NCAP

Full Width

Protocol. Mark the H-point location of

Install the H-point machine in

Frontal Impact Testing
the 5th female occupant on the vehicle.
5.4.3 The vehicle should be clearly marked

on both sides to define a scale of at least

400-600mm (50mm increments)
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adjustment procedure.

5.5 Marking Q10 & Q6 Child Dummy
Head Excursion

5.5.1 If applicable, position the rear seats
in accordance with the adjustments

detailed in Section 5.1.

55.2
accordance with the procedure detailed
in Section 6.1.1 of the Euro NCAP

Full Width

Protocol. Mark the H-point location of

Install the H-point machine in

Frontal Impact Testing

the 5th female occupant on the vehicle.

5.5.3 The vehicle should be clearly marked
on both sides to define a scale of at least

400-600mm (50mm increments)

forward of the H-point location of the
5th female occupant. The intention is
that these marks should be clearly visible
on the high speed film. Markings shall be
applied to the exterior top and waist level
of the door as well as inside the car at
waist level.
5.5 Marking the Cr-Point

5.5.1 Were the Q10 is to be seated on a
booster cushion that does not have R44
approval, it will be necessary to mark the
C-rpoint on the vehicle.

5.5.2 With the Gabarit positioned as
specified in ECE Regulation 16, the
positions of the back and bottom planes
of the device will be defined using the
3D Measuring arm, targets will be
applied to the top and side surfaces of the
Gabarit to help in this process. The
intersection of these planes will define
the Cr point for the seating position in

question.
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forward of the H-point location of the
5th female occupant. The intention is
that these marks should be clearly visible
on the high speed film. Markings shall be
applied to the exterior top and waist level
of the door as well as inside the car at
waist level.

5.5.4 The 450mm and 550mm excursion
lines shall be clearly distinguished from
the other markings in some way, for
example using a different colour. These
lines shall also be marked on the vehicle
in locations that are clearly visible to the
onboard cameras. Alternatively, it is
acceptable for the lines across the
vehicle to be superimposed during post
film processing.

5.6 Marking the Cr-Point

5.6.1 Where the Q10 is to be seated on a
booster cushion that does not have R44
approval, it will be necessary to mark the
Cr-point on the vehicle.

5.6.2 With the Gabarit positioned as

specified in ECE Regulation 16, the

positions of the back and bottom planes of

the device will be defined using the 3D
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Measuring arm, targets will be applied to

[

7 P 1% B] 1% (Target)

the top and side surfaces of the Gabarit to MRt g R o A RG22 B

help in this process. The intersection of B ¥ 2 Crgko

these planes will define the Cr-point for the

seating position in question.

6 DUMMY POSITIONING AND|6 DUMMY POSITIONING AND(3.1.6 X & Z =% & | 3.1.6 A iy T =3 &P

MEASUREMENTS

6.1 Determine the H-point location with
the H-Point machine

If the seat is new and has never been sat
upon, a person of mass 75 + 10kg should
sit on the seat for 1 minute twice to flex
the cushions. The seat shall have been at
room temperature and not been loaded
for at least 1 hour previous to any
installation of the machine.

Position the three-dimensional H-point

manikin ~ (i.e., H-point  machine)
specified in Society of Automotive
Engineers (SAE) Surface Vehicle
Standard J826, revised July 1995,
Devices for Use in Defining and
Measuring Vehicle Seating

MEASUREMENTS

The following chapter deals with all

aspects of seating the dummy in the vehicle

to be tested.

6.1 Determine the H-point of the

driver’s seat

The device to be used is the H-point
machine as described in SAE J826.

If the seat is new and has never been sat
upon, a person of mass 75 + 10kg should
sit on the seat for 1 minute twice to flex
the cushions.

The seat shall have been at room

temperature and not been loaded for at

least 1 hour previous to any installation

of the machine.
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Accommodation in the seat as follows;

6.1.1 Set the seat back so that the seat back
angle is as close as possible to the
manufacturer’s design angle for the H-
point manikin, which must be reasonable
for normal use. ...

6.2 Determine the H-point of the
Passenger’s Seat

6.2.1 Follow the procedure for the
determination of the driver’s H-point

ensuring that ....

6.3 Adult Dummy Placement

If the vehicle has only two side doors, it
may be necessary to fit the child restraint
systems and child dummies before

setting up the dummies in the front seats.

6.3.1 Ensure that the seat is in the correct
position as defined by Section 6.1.

6.3.2 Place the adult dummies in the seats

6.1.1 Set the seat back so that the torso of]
the dummy is as close as possible to the
manufacturer’s reasonable

recommendations for normal use. ...

6.2 Determine the H-point of the
Passenger’s Seat
Follow the procedure for the determination

of the driver’s H-point ensuring that ....

6.3 Dummy Installation

It is the intention that the dummy should
not be left to sit directly on the seat for
more than 2 hours prior to the test. It is
acceptable for the dummy to be left in the
vehicle for a longer period, provided that
the dummy position is checked no more
than 1 hour prior to test. It is not acceptable
for the dummy to be left in the vehicle

overnight or for a similarly lengthy period.
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with the torso against the seat back, the
upper arms against the seat back and the
lower arms and hands against the outside
of the upper leg.

6.3.3 It is the intention that the dummy
should not be left to sit directly on the
seat for more than 6 hours prior to the
test. It is not acceptable for the dummy
to be left in the vehicle overnight or for
a similarly lengthy period.

6.4 THOR Dummy Positioning

The seat settings shall not be adjusted for
dummy positioning with the exception
of the fore/aft travel to establish the knee
gap where required. If the dummy

be the

tolerances below after three attempts

cannot positioned  within
then it is to be placed as close to the
tolerance limits as possible. Record this
in the test details.

6.4.1 Arms

The driver’s upper arms shall be adjacent
to the torso as far as is possible.

6.4.2 Torso and shoulders

The driver’s back shall be in contact with

the seat back and the centre line of the

6.4 Dummy Placement

If the vehicle has only two side doors, it
may be necessary to fit the child restraint
systems and child dummies (section 6.6)
before setting up the Hybrid-I111 dummies
in the front seats.

6.4.1 Ensure that the seat is in the correct

position as defined by Section 6.1

6.4.2 Place the dummy in the seat with the
torso against the seat back, the upper

arms against the seat back and the lower
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dummy shall be lined up with the centre
line of the seats. Push the shoulders of
the dummy fully rearward by hand.

6.4.3 H-point

The dummy’s H-point shall be within a
square of £13mm in Z and £13mm in X
of a point 20mm upward and 20mm
forwards of the H-point as determined in
Section 6.1. Record the position of the
dummy H-point in the test details.

6.4.4 Pelvic Angle

Measure the pelvic angle using the tilt
angle sensor. Verify that the pelvic angle
is 0% 1° (X) and 33° + 2.5° (Y). Record
the measured angle in the test details.

6.4.5 Torso

Measure the torso angle using the neck T1
tilt angle sensor. Verify that the angle is
0°+ 1° (X) and £ 1° () with respect to
the manufacturers neck T1 design angle.
The THOR torso angle might be
different to the H-point manikin design
angle. If there is no manufacturer’s
recommendation, record the measured
angle in the test details.

6.4.6 If there are difficulties with dummy

arms and hands against the outside of the

upper leg.
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positioning, the H-point location shall be

the priority followed by the pelvic angle

and then the torso angle.

6.4.7 Hands

The driver’s hands shall have their palms
placed against the steering wheel at a
position of a quarter to three. The thumbs
should be lightly taped to the wheel for
the test.

6.4.8 Head

If there is contact between the head
restraint and head that does not results in
forwards movement of the CoG, do not
adjust head restraint. If the head CoG is
pushed forwards by the head restraint,
firstly move the head restraint rearwards
in X, then in Z if required. If there is still
interference and no further adjustment of
the head restraint is possible continue
with the test. Record the head angle in
the test details.

6.4.9 Legs

If the knees are in contact with the facia or
the gap is less than 30mm, move the

dummy and seat rearwards until a gap of

30mm is achieved, or to the nearest
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notch rearwards. It must be possible to
pass a sphere if 30mm diameter between
the knee clevis flesh and facia (the tibia
flesh shall be ignored). Record the new
H-point location within the test details.

The upper legs shall be in contact with the
seat cushion as far as possible. Set the
initial distance apart of the outboard
metal surfaces of the knee clevis flanges
of each dummy to 270mm + 10mm.
When the left foot is placed on a footrest
or the right foot is positioned onto the
accelerator pedal as described in 6.4.10
below, the initial distance between the
knees may be ignored. The femur and
tibia for each leg shall be as close as
possible to a vertical plane.

6.4.10 Feet

The driver dummy’s right foot shall rest on
the undepressed accelerator pedal with
the heel on the floor. To keep the upper
and lower legs in the same vertical plane,
move the upper leg accordingly. If the
foot cannot be placed on the pedal then
it should be placed as far forwards as

possible with the foot perpendicular to
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the lower tibia, in line with the centre
line of the pedal. If a dedicated foot-rest
is present, place the left foot fully on this
rest providing a normal seating position
can still be achieved. Keep the legs in the
same vertical plane. The knee gap
requirement of 270mm + 10mm may be
ignored in this case. Where there is no
footrest, position the left foot at an equal
distance from centre line of seat as the
right leg is from centre line. The left foot
should be placed as flat as possible on
the toe-board parallel to the centre line of
the vehicle. Note the knee gap in the test
details.

6.4.11 Seat belt

6.4.11.1 Where possible, initially position
the upper seat belt anchorage in the
manufacturers 50th percentile design
position. If no design position is
provided, set the adjustable upper seat
belt anchorage to the mid-position or
nearest notch upward.

6.4.11.2 Carefully place the seat belt across
the dummy and lock as normal. It will be

necessary to re-position the hands as
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described in Section 6.4.7.

6.4.11.3 Remove the slack from the lap
section of the webbing until it is resting
gently around the pelvis of the dummy.
Only minimal force should be applied to
the webbing when removing the slack.
The route of the lap belt should be as
natural as possible.

6.4.11.4 Place one finger behind the
diagonal section of the webbing at the
height of the dummy sternum. Pull the
webbing away from the chest
horizontally forward and allow it to
retract in the direction of the D-loop
using only the force provided by the
retractor mechanism. Repeat this step
three times, only.

6.4.11.5 After following the above steps,
the seatbelt should lie in a natural
position across the dummy sternum
assembly and shoulder clavicle.

6.4.11.6 To check for a straight belt
routing, a line laser could be used to
visualise the optimal belt routing
between D-loop and belt buckle.
Position a line laser in front of the
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dummy in the vertical and longitudinal
plane (e.g. on the steering wheel centre
where this is in the same longitudinal
plane as the vehicle seat) and align the
laser line with D-loop and buckle. The
belt should be routed parallel to this line
provided a natural position across the
dummy sternum and shoulder clavicle is
maintained.

6.4.11.7 Where the belt is close to or in
contact with the neck shield and the
upper belt anchorage is adjustable, the
anchorage should be lowered and steps
6.4.11.3 and 6.4.11.4 repeated.

6.4.11.8 Once the belt is positioned the
location of the belt should be marked
across the dummy chest to ensure that no
further adjustments are made. Mark also
the belt at the level of the D-loop to be
sure that the initial tension is maintained
during test preparation.

6.4.11.9 Measure the vertical distance
between the dummy chin and the top of
the diagonal webbing at the dummy

centreline.

6.4.11.10 Measure the horizontal distance
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between the top of the diagonal webbing
at the dummy centreline and the
door/window.

6.4.11.11 Where the fitment of the
shoulder belt loadcell (Section 4.3.4)
significantly influences the natural
position of the belt, the loadcell may be
supported from above with the use of a
weak non-metallic wire or thread

6.4.11.12 If the vehicle is moved following
the dummy positioning, verify that the
dummy position has not changed. Detail
any changes in the test report

6.4.11.13 If a test run is aborted and the
vehicle is brought to a standstill using an
emergency braking method, the dummy

placement procedure shall be repeated.
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6.5.3 Head

— Adjust the neck bracket the minimum to

ensure that the transverse
instrumentation platform is level within
limits.

— Adjust the H-point within the limit (par.
6.5.1)

— Adjust the pelvic angle within the limits
(par. 6.5.2)

Record the measured angle in the test
details when the dummy is in its final
position.

6.5.4 Arms

The passenger’s arms shall be adjacent to
the torso and in contact with the seat

back.

6.5.5 Hands
The passenger’s hands shall be placed with

the palms in contact with the outside of

If the dummy, after three attempts cannot
be positioned within the tolerances
below then it is to be placed as close to
the tolerance limits as possible. Record
this in the test details.

6.5.3 Head

—Adjust the H-point within the limit (par.
6.5.1)

—Adjust the pelvic angle within the limits
(par. 6.5.2)

—Adjust the neck bracket the minimum
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the legs and the little finger in contact

with the seat cushion.

6.5.6 Torso

The passenger’s back shall be in contact
with the seat back and the centre line of
the dummy shall be lined up with the
centre line of the seats.

6.5.7 Legs

The upper legs shall be in contact with the
seat cushion as far as possible. The
distance apart of the outside metal
surfaces of the knees of each dummy
shall be 270mm + 10mm. The femur and
tibia for each leg shall be as close as

possible to a vertical plane.

6.5.8 Feet

at a position of a quarter to three. The
thumbs should be lightly taped to the
wheel.

The passenger’s hands should be placed
with the palms in contact with the
outside of the legs and the little finger in
contact with the seat cushion.

6.5.6 Torso

The dummies’ backs should be in contact
with the seat back and the centre line of
the dummies should be lined up with the
centre line of their respective seats.

6.5.7 Legs

The upper legs of both dummies shall be in
contact with the seat cushion as far as
possible. The distance apart of the
outside metal surfaces of the knees of]
each dummy shall be 270mm + 10mm.
When the left foot is placed on a footrest
or the right foot is positioned onto the
accelerator pedal as described in6.5.8
below, the distance between the knees
may be altered.. The legs of the dummies
should be in vertical longitudinal planes
as far as is possible.

6.5.8 Feet

.
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The passenger dummy’s feet shall be
placed with the heel as far forwards as
possible and the feet as flat as possible.
Both feet shall be parallel to the centre
line of the vehicle.

6.5.9 Seat belt
As detailed in Section 6.4.11.

The driver dummy’s right foot shall rest on
the undepressed accelerator pedal with
the heel on the floor. If the foot cannot be
placed on the pedal then it should be
placed as far forwards as possible with
the foot perpendicular to the lower tibia,
in line with the centre line of the pedal.
The left foot should be placed as flat as
possible on the toe-board parallel to the
centre line of the vehicle. If any part of]
the left foot is in contact with a foot-rest
or wheel arch when in this position then
place the foot fully on this rest providing
a normal seating position can still be
achieved. Keep the legs in the same
vertical longitudinal plane. The knee gap
requirement of 270mm + 10mm may be
ignored in this case. Note the knee gap in

The

dummy’s feet shall be placed with

the test details. passenger
the heel as far forwards as possible
and the feet as flat as possible. Both
feet shall be parallel to the centre line
of the vehicle.

6.5.9 Seat belt
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6.6 Child Restraint System (CRS)
Installation and Child Dummy

Placement

6.7 Dummy Positioning Measurements
The following measurements are to be
recorded prior to the test after the
dummy settling and positioning
procedures have been carried out, see
Figure 3.

(5% AW

6.6 Child Restraint System (CRS)
Installation and Child Dummy

Placement

PLEASE NOTE: ALL PASSENGER
COMPARTMENT SETTINGS MUST
BE THE SAME FOR FRONTAL AND
SIDE IMPACTS WITH THE
EXCEPTION OF SEAT HEIGHT,
GLAZING AND HEAD RESTRAINT
HEIGHT

6.7 Hybrid 111 Dummy Measurements

Details of the child dummy measurements
are contained in the Euro NCAP Child

Occupant Protection Testing Protocol.
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7 BARRIER AND TROLLEY
be fitted with the
Progressive Deformable Barrier (PDB)

The trolley will

conforming to the specifications of
Technical Bulletin TB022, see Figure 4.

7 TEST PARAMETERS

An on-board data acquisition unit will be
used. This equipment will be triggered
by a contact plate at the point of first
contact (t=0) and will record digital
information at a sample rate of 20kHz
(alternatively a sample rate of 10kHz

may be used). The equipment conforms
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7.1 Trolley Preparation

7.1.1 The mobile progressive deformable

(MPDB)
impactor and a trolley.

7.1.2 The total mass shall be 1400 + 20kg.

7.1.3 The centre of gravity shall be situated

barrier includes both an

in the longitudinal median vertical plane
within 20mm, 1000 + 30mm behind the
front axle and 500 + 30mm above the
ground.

7.1.4 The distance between the front face
of the impactor and the centre of gravity
of the barrier shall be 2290 + 30mm.

7.1.5 The height of the barrier shall be such

to SAE J211.

If the vehicle is fitted with a brake pedal
retraction mechanism which requires a
vacuum present in the brake system, the
engine may be ran for a predetermined

time, specified by the manufacturer.

7.1 Deformable Barrier

Fix a deformable barrier as specified in
UNECE Regulation 94 to the concrete
block. The height of this barrier should

be 200mm +5mm from the ground.
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that the lowest part of the front face of
the barrier is 150mm + 5mm above
ground level measured statically prior to
impact at the left and right hand side of
the barrier face.

7.1.6 The outboard edge of the MPDB
must be 850 + 10mm from the centreline
of the trolley.

7.1.7 The front and rear track width of the
trolley shall be 1500 + 10mm.

7.1.8 The wheelbase of the trolley shall be
3000 + 10mm.

7.1.9 The interface plate between the
deformable barrier face should be
1700mm wide and 645mm high

7.1.10 The trolley may be fitted with an
emergency abort system. This is
optional, the test facility may elect to test
without an abort system.

7.1.11 Inflate all tyres of the trolley to the
same pressure.

7.1.12 Measure the wheelbase of the
trolley, left and right.

7.1.13 Ensure that the weight distribution
is as even as possible left to right.

7.1.14 Record in the test details the final
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weights measured at each of the wheels.

7.1.15 The trolley construction should be
such that there are no structures above
the barrier face upper mounting flange
that are likely to be contacted by the
vehicle.

Figure 4 MPDB trolley
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8 BARRIER FACE MEASUREMENT

For measuring the deformation of the PDB
barrier a 3D measuring system shall be
used (e.g. 3D measurement arm with
attachable scan module). This system
must be capable of recording three
dimensional co-ordinates of single
points, as well as clouds of points
(scanner). A tolerance of +/- 1mm is
applicable to such a system.

8.1 Before Test

8.1.1 Measure the four corner points of the
undeformed barrier front plane.

8.1.2 Set up an axis system using the
following elements:

- Point (point of origin): Lower right corner
(seen from direction of motion)

- Vector (Y): from the left lower corner
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point to the right lower corner point

- Plane (YZ2): best-fit plane from all four
corner points

GFr&4 2 F R %)

8.1.3 Mark and measure at least four
reference points each on the left and right
side of the barrier back plate where the
sheet metal is folded up to build a stiff
border. The points shall be spread over
the whole length of the border and
placed in different height levels to allow
a proper realignment of the measurement
system after crash.

GF34 27 B4)

8.1.4 Mark and measure at least four
reference points on the non-struck side
rear honeycomb layer.

8.2 After Test

8.2.1 If the vehicle and barrier face are still
connected, care must be taken to
separate the two with minimal
deformation of the honeycomb. If the
two cannot be separated without
deforming the honeycomb, remove the
barrier from the trolley and try to

manoeuvre the barrier face to make
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separation easier. If this is not
successful, vehicle structures should be
removed, such as the longitudinals and
cross beam. It may be necessary to
remove the front wheels and side wing to
gain better access to the vehicle
structures.

8.2.2 Clean the surface of the barrier from
fluids, rough dirt, glass, plastic pieces,
loose tape, etc.

8.2.3 Eliminate mechanical artefacts:

In some cases it might be that deformation
has occurred that was not caused by the
impact but would influence the results in
an undesired way. These artefacts should
be corrected and documented before the
final scan of the barrier surface.

8.2.3.1 In case of different honeycomb
layers separating at the adhesive joints,
try to bring them back in contact without
further deformation of the honeycomb
structure (e.g. with the help of a ratchet
strap). To make this easier, remove the
cover sheet metal from top and bottom of
the barrier.
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8.2.3.2 It may be that the cover sheet metal
is bent outward due to car parts getting
hooked during rebound (this usually
happens at borders of holes punched in
by longitudinal beams). In this case,
reform the cover sheet metal to match to
the contour of the honeycomb.

8.2.3.3 Sometimes parts of the longitudinal
beams may get stuck in the barrier. In
this case the barrier scan may be split up
in two or more segments. First scan the
barrier surface as far as possible without
needing to remove the part of the car.
Then carefully remove the part with as
little influence on the original barrier
surface as possible. After that scan the
bottom of the hole that is now accessible.

8.2.3.4 Cracks that are obviously not
caused by intrusion shall be filled with
clay before scanning (from edge to edge
of the cover sheet metal).

GFr&4 2ER#)

8.2.4 Where necessary paint any areas of
bare metal on the surface (e.g. with
bright priming coat) to enhance scanning

quality in these areas.
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8.2.5 Align the barrier to the measurement
system with the help of the eight
reference points (left and right side of the
flange plate) measured before crash. If
the honeycomb has separated from the
backplate, the reference points on the
unstruck side of the rear honeycomb
layer described in 8.1.4 should be used.

8.2.6 Scan the barrier surface to get a point
cloud of the deformed surface. An area
of the size of the undeformed barrier
surface (projected to the deformed
barrier surface in X direction) is
sufficient.

8.2.7 Create a mesh from this point cloud.
As parameter a maximum edge length of
10mm shall be used. If available,
medium smoothing and data reduction
can be applied.

8.2.8 Create a grid of points with an equal
distance of 20mm centered on the
undeformed barrier surface. This will be
a number of 1400 points in total.

GFsy * T H%)

8.2.9 The grid points shall be projected on

the mesh of the scanned barrier surface

3.18.2.5 j5d piig o p| 8§ 2 ~ B
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FifE BET B Rk S o FE K
e B oo AR R
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Fiplz 548
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( Medium smoothing ) % F kL

it oo

3.1.828 AR pig L G
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3.1.82.9 gfHEbi s X dhii B3

Fh2ZafiiEdm et o
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along the X axis.

GFr&4 2 F R %)

It may be that some points do not hit the
mesh (e.g. because of holes in the mesh).
This can be ignored if the points are not
in the assessment area. Points in the
assessment area should be placed as
close as possible to the desired position
by considering the X value of the
neighbouring grid points or the

surrounding mesh surface.

e FR A B RIBEA R B et (D

Ao G R BIV K TR ) B3

EREEF AR REBPT LG o

—

TR AN IR R BRZ BRI R

=

EFNRTREEE Y TS

S AP R B2 X B A %

Befhd G S H R

8.2.10 Finally, the co-ordinates of the grid 3.1.82.10 & i5 » 82 &R
points should be exported to the ﬁ%l T
assessment file.

9 TEST PARAMETERS 3.1.9 5k %k

9.1 Test set-up 3.1.9.1 8% %K B

An on-board data acquisition unit will be
used. This equipment will be triggered
by a contact plate at the point of first
contact (t=0) and will record digital
information at a sample rate of 20kHz
(alternatively a sample rate of 10kHz
may be used). The equipment conforms
to SAE J211.

BEFORE THE TEST, ENSURE THAT
THE LIVE BATTERY IS

i

P 3T ARG K s

B3R e K SR (20)

BiF s 0 &2 20kHz 2 3 4

A (4 v e 10kHz) sedkikc

F o %R A RS L SAEJ211

2 4o

T O R w # 3 % (Live

battery) ® i@ % ¥ o 4T 1~ B
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CONNECTED, A SINGLE KEY IS IN
THE IGNITION, THE IGNITION IS
ON AND THAT THE AIRBAG LIGHT
ON THE DASHBOARD
ILLUMINATES AS NORMAL
(WHERE FITTED).

If the vehicle is fitted with a suspension
system, pedal retraction system or any
other system which requires running of
the engine just before test execution, the
engine should be run for a predetermined
time, specified by the manufacturer.

9.2 Impact Speed

9.2.1 Measure the speed of both the test
vehicle and the trolley as near as possible
to the point of impact.

9.2.2 Record the actual test speeds in the
test details.

TARGET SPEED FOR VEHICLE AND
TROLLEY =50km/h + 1km/h

9.3 Post-Impact Braking

9.3.1 A method may be employed to
prevent secondary impacts from the
rebounding vehicle or trolley. This may
be an emergency braking system on the

vehicle and trolley or another method,

VEME B Y REAED 2
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but must only be activated only after the
first impact is complete.

9.3.2 Do NOT start the braking at the point
of initial impact.

9.3.3 The OEM will be asked to supply an
OLC curve for the vehicle. Braking must
NOT begin until 200ms after the vehicle
velocity has reached zero.

9.4 Impact Angle

9.4.1 Measure the impact angle of both the
test vehicle and the trolley as near as
possible to the point of impact.

9.4.2 Record the actual angle in the test
details.

9.4.3 TARGET IMPACT ANGLE = 0
degrees + 2 degrees

9.5 Alignment

9.5.1 With the vehicle offered up against
the barrier, tape a small rivet as near as
possible to the edge of the deformable
barrier which is to be struck.

9.5.2 Mark the point on the bumper of the
vehicle where the pin would strike if an
exact overlap of 50% of the vehicle
width was achieved.

9.5.3 After the test, if the mark made by the

31.932 % B E BB

31933 P ip¥ K H3% P i
TR E 4 H(OLO)W @ - Zr 8
% JE B dmiE RE P E 8 100ms
IR S S

3.1.94 R ¥ i)i:
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eSS N Rl B E
o T PRI R o

31952 [ #né R fi #F B 4 &%
4B 5 S0%E s 17 B

3.1.9.53 #E3kis 2 B 4ngrerg T
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pin is not within the tolerance square
detailed below, film analysis will be
used to try to assess the alignment. Both
the horizontal and vertical alignments
shall be noted in the test report.

9.54 TARGET OVERLAP = 50% =
25mm

955 TARGET VERTICAL
ALIGNMENT = 25mm

Figure 5 MPDB test set-up

HSERHEBER)

9.6 After Test

9.6.1 Refer to the Rescue and Extrication
protocol for further details of post-test
assessment.

9.7 Dummy Removal

9.7.1 Before dummy removal, refer to the
Rescue and Extrication protocol for seat
belt buckle unlatching.

9.7.2 Do not move the driver or passenger
seats. Try to remove the dummies.

9.7.3 If the dummies cannot be removed
with the seats in their original positions,
recline the seat back and try again. Note
any entrapment of the dummies.

9.7.4 If the dummies can still not be
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removed, try to slide the seats back on
their runners.
9.7.5 If the dummies can still not be
moved, the seats can be cut out of the car.
9.7.6 Record the method used to remove

the dummies.

Bt fie S8 o

3.19.75 Fiv &2 # ",’f Aig o 1

BtEf B gmirig o
3.1.9.7.6 4 # “,’TT AW AT *

—5;2‘%0
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(2025 # Euro NCAP #3%)

4.1.3
_ Minimum Driver No
Location Parameter . of
amplitude
channels
Acceleration, Ax Ay Az 250g 3
Head Angular rate sensor 4000deg/sec 3
Tilt sensor, X Y NA 2
Skull spring Force 5kN 2
Force Fx Fy 9kN 2
Upper Neck Fz 14kN 1
Moment, Mx My Mz 290Nm 3
Neck Tilt sensor, X Y NA 2
T1 Acceleration, Ax Ay Az 200g 3
T4 Acceleration, Ax Ay Az 200g 3
Clavicle (L&R) Force 10kN 8
Compression, DCO 100mm 4
Thorax Angle, Y Z 50deg 8
Tilt Sensor, X Y NA 2
Mid Sternum Acceleration, Ax 200g 1
Compression,DCO 100mm 2
Abdomen Angle, Y Z 50deg 4
Acceleration, Ax 2009 1
Acceleration, Ax Ay Az 200g 3
12 Force, Fx Fy Fz SkN 3
Moment, Mx My 300Nm 2
Tilt Sensor, XY NA 2
Pelvis Acceleration, Ax Ay Az 200g 3
Tilt sensor, X Y NA 2
Force, Fx, 9KN 2
ASIS (L &R) Moment, My 220Nm 2
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Driver No

Location Parameter '\"'“'m“m of
amplitude
channels

Acetabulum (L & R)  |Force, Fx Fy Fz 5kN 6

Force, Fx Fy Fz 20kN 6
Femurs (L &R) Moment, Mx My Mz 400Nm 6
Knees (L & R) Displacement, Dknee 19mm 2
Upper Tibia Force, Fx Fz 12kN 4
(L&R) Moment,Mx My 400Nm 4
Lower Tibia Force, Fx Fz 12kN 4
(L&R) Moment, Mx My 400Nm 4

Total Channels dynamic, (rate 99

sensor)

Tilt Sensors (static) 10
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(12 & 18 TNCAP .7 ¥ %)
3.1.4.1.3
-4 P S B ety | ERIEFEE
ik B AVAVA, 250g 3
B 3% bk R R RIE 4000deg/sec 3
AR RE XY NA 2
ep kg 38 ¥ (Skull spring) |4 5kN 2
; F Fy 9kN 2
2t gE3n — F, 14kN 1
42> MM M, 290Nm 3
Eld AR PE XY NA 2
T1 4‘:3EE§ ’AxAngz @g 3
T4 ik B AAA 200g 3
¥ (&%) 4 10kN 8
B g€ 0 DCO 100mm 4
59 3R £ R YZ 50deg 8
AR RE XY NA 2
LI ik B0 A 200g 1
B4 > DCO 100mm 2
5 iR YZ 50deg 4
SeiE B OA 2009 1
frid R ’AxAngz 200g 3
I S P SkN 3
e o MM, 300Nm 2
AR PR XY NA 2
o ik B AAA, 200 3
I AR RE XY NA 2
ASIS (&%) I 9kN 2




[l 1 54 Boiidrty | K RIFEKE
FE M, 220Nm 2
o (281) R F, 5kN 6
et () iR F, 20kN 6
S MMM, 400N 6
B (&%) 4% > Dinee 19mm 2
e iR, 12kN 4
LEt (L&) T wm, 400N 4
_ . K F 12kN 4
Tt (&%) T MM, 200N 4
BB PARE Rk (BFRRE) 9
HAERE (FEEFE) 10
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(2025 # Euro NCAP #3%)

4.2.1
: Minimum No of
Location Parameter Amplitude channels
Head Acceleration, Ax, Ay, Az 2509 3
Fx, Fy 9KN 2
Force
Neck Fz 14kN 1
Moment, Mx, My, Mz 290Nm 3
Acceleration, Ax, Ay, Az 1509 3
Chest
Deflection, Dchest 100mm 1
Pelvis Acceleration, Ax, Ay, Az 1509 3
Force, Fx, Fz 5kN 2
Lumbar Spine
Moment, My 300Nm 1
Femurs (L & R) Force, Fz 20kN 2
Knees (L & R) Displacement, Dknee 19mm 2
Upper Tibia Force, Fx, Fz 12kN 4
(L&R) Moment, Mx, My 400Nm a
Lower Tibia Force, Fx, Fz 12kN 4
(L&R) Moment, Mx, My 400Nm 4
Total Channels 39
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(1% & 15 TNCAP 4

*)

3.1.4.2.1
[l | S B MR TF R S A
57 2% ik B AAA, 2509 3

, Fy Ry 9kN 2
3N IR F, 14kN 1

158 M, M, M, 290Nm 3

i B AAA, 150g 3
3q 2R

B > Dehest 100mm 1
2 ik B AAA, 150q 3

S o SkN 2
Y i

4 e M, 300Nm 1
wF (&%) 4 o F, 20kN 2
BN (&%) = # > Dynee 19mm 2

4 FF, 12kN 4
ek (&%)

- E > MM, 400Nm 4

I o 12kN 4
Tt (&%)

i MM, 400Nm 4

3FE Rk 39
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(2025 # Euro NCAP #3%)

4.3. Vehicle Instrumentation

VEHICLE
Location Parameter Minimum Amplitude | No of channels
B-Post LHS Acceleration, Ax 1509 1
B-Post RHS Acceleration, Ax 1509 1
Driver Seatbelt .
Shoulder Section Force, Fdiagonal 16kN !
Passenger Seatbelt .
Shoulder Section Force, Fdiagonal 16kN !
Q10 Seatbelt .
shoulder section Force, Fdiagonal 16kN 1
Q6 Seatbelt .
shoulder section Force, Fdiagonal 16kN 1
Battery (including
secondary V Supply voltage, V 15V 1
batteries)

Total Channels per Vehicle 7
(i3 I 5 TNCAP L3 ¥ %)
3.1.43 2 RR R B DS kK B
B §w
[ 1 $¥ B MRty PR Bl
= PB4 frid B A 1509 1
+ RIBH feip B A 1509 1
‘ﬁﬂf'ﬁ jé i :#; fg %E 4 I:diagonal 16kN l
% §|—:' j‘, i :#; fg %E 4 I:diagonal 16kN l

99




Q10% > F AR 4 I:diagonal 16kN 1
QG:‘; > :’%L i LF)’K 4 I:diagonal 16kN l
h oo é’ A /_;E ‘q -
—:;;)g] TETTR V15V 1
AR

* o P iR Rl 7
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(2025 # Euro NCAP #3%)

4.4 Trolley and Barrier Instrumentation

TROLLEY
Location Parameter Minimum No of channels
Amplitude

Trolley C of G Acceleration, Ax Ay Az 150g 3

-I;;?:Illal) Se(r)]];oci Acceleration, Ax Ay Az 1509 3
Total Channels 6

TOTAL CHANNELS

1x Driver 99

1x Passenger 39

1x Q10 30

1x Q6 13

1x Vehicle 7

1x Trolley 6

TOTAL 104

101




(i2 & & TNCAP L% ¥ %)

s

[ 1 ES:3 B 4 R tF i g

o8 F iR AAA 1509 3

o & E :

T, et & AA A, 1509 3
MR Bk 6

1x ¥ ® 99

Ix %% 39

1x Q10 30

1x Q6 13

1X_# i% L

X o & 6

LS 194

102




(2025 # Euro NCAP #3%)

5.1 Overview of Settings

Adjustment Required setting Notes Methods
Eront seat fore/aft Mid position between fully May be set to first notch rearwards of mid
forward and 95th position if not lockable at mid position
Front seat cushion tilt Manufacturer's design Permissible up to mid position, otherwise See TBO2S

position

lowest

Front seat height

Lowest position

Front seat torso angle

Manufacturer's design
position

\Where no design position is given, set to,
25° to vertical, as defined by torso angle

Use SAE manikin to set
torso
angle where applicable

Front seat lumbar support

Fully retracted

Front seat cushion length

Fully retracted

Front head restraint
height & tilt

See Section 6, Whiplash
testing protocol

IAs whiplash test position. If there is any
interference with the rear of the dummy
head, reposition the HR to obtain the
largest possible distance to the dummy
head.

Front seat belt anchorage

Manufacturer's 50th
percentile design position

If no design position, then set to mid
position, or nearest notch upwards

\Webbing must not be in
contact with the neck.

Steering wheel

Mid vertical and horizontal

Rear seat facing

Forwards

Rear seat lateral position

Most outboard

Rear seat fore/aft

Manufacturer's design
position

\Where no details are provided in the
handbook, set to mid

Rear seat cushion tilt

Manufacturer's design
position

Permissible up to mid position, otherwise
lowest

Use SAE manikin

Rear seat height

Manufacturer's design
position

\Where no design position is given, set to
lowest

Rear seat torso angle

Manufacturer's design
position

\Where no design position is given, set to
25° to vertical, as defined by torso angle

Rear seat lumbar support

Fully retracted
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Adjustment

Required setting

Notes

Methods

Rear seat cushion length

Fully retracted

Rear head restraint height & tilt

As recommended in vehicle
handbook.

\Where no details are provided in the handbook, set to
mid or next lowest position for height and mid
locking position for tilt. Must not interfere with
child/CRS installation

See Section 6 Whiplash
testing protocol.

Rear seat belt anchorage

As recommended in vehicle
handbook for CRS installation

If no design position, then set to mid position or
nearest notch upwards

Arm-rests (Front seats)

Lowered

May be left up if dummy positioning does
not allow lowering

Arm-rests (Rear seats)

Stowed

Side window glazing

Front - lowered
Rear - lowered or removed

This applies to opening windows only

Gear change lever

In the neutral position

Parking brake

Disengaged

Pedals Normal position of rest Adjustable pedals in mid
For automatic door locks, refer to the
Doors Closed, not locked Rescue and Extrication protocol.
Rear child locks disengaged.
Roof Lowered/stowed
Sunroof Open or removed
Sun visors Stowed
Front passenger airbag Enabled Care with automatic sensing systems that

do not detect dummy

Adjustments not listed will be set to mid positions or nearest positions rearward, lowest or outboard.
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(2025 & Euro NCAP #L.3%)

6.7 Dummy Positioning Measurements

Figure 3 Dummy measurements

Driver Passenger

A Chin to top of rim A Chin to facia

B Chin to top edge of glass B Chin to top edge of glass

C Stomach to rim C Stomach to facia*

D H-point to top of sill D H-point to top of sill

E Knee bolt to top edge of sill E Knee bolt to top edge of sill

F Knee bolt to top edge of bolster F Knee bolt to top edge of

bolster*

G Head to roof surface G Head to roof surface

H Chin to webbing (vertically) H Chin to webbing (vertically)
Belt webbing to door Belt webbing to door

(horizontally) (horizontally)
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Driver Passenger
Wheel centre to chest 200mm below chin to closest
X (horizontally) X part
of facia (horizontally)
0 Neck Angle 0 Neck Angle
H-Point Co-ordinates (to H-Point Co-ordinates (to
vehicle) vehicle)
Seat back angle (as Seat back angle (as
v defined by v defined by
torso angle of SAE torso angle of SAE
manikin) manikin)
B Head NA
Y T1 neck NA
€ Pelvis (x and y) NA
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(2025 & Euro NCAP #L.3%)
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Figure 4 MPDB trolley
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(2025 & Euro NCAP #L.3%)
8.1.2

(i2 & 52 TNCAP L% ¥ %)
3.1.8.1.2
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(2025 & Euro NCAP #L.3%)
8.1.3

(i2 & & TNCAP L% ¥ %)
3.1.8.1.3
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(2025 & Euro NCAP #L.3%)
8.2.3.1
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(2025 & Euro NCAP #L.3%)
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(2025 & Euro NCAP #L.3%)

8.2.8
Gridl X=0Y=10 Z=10 Grid X=0Y=30Z=10 ... Grid50X=0Y=000 Z=10
Grid51 X=0 Y=10 Z=30 GridS2 X=0Y=30Z=30 ... Grid100 X=0 Y=990 Z=30
Grid1351 X=0 Y=10 Z=550 Grid1352 X=0 Y=30Z=550 ....... Grid1400 X=0 Y=000 Z=550
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(1% I 15 TNCAP £.% ¥ %)

3.1.8.2.8
41 X=0 Y=10 Z=10 4.2 X=0 Y=30 Z=10 N 4 $.50 X=0 Y=990
451 X=0 Y=10 Z=30 .52 X=0 Y=30 Z=30 e Z=10
................ .. #1100 X=0 Y=990
e Z=30
4 #1351 X=0 Y=10 Z=550 4121352 X=0 Y=30 Z=550 L. 34:1400 X=0 Y=990
Z=550
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(2025 & Euro NCAP #L.3%)
8.2.9

3.1.8.2.9
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(2025 & Euro NCAP #L.3%)

[T

Figure 5 MPDB test set-up
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3.5% AL R RS

THE DYNAMIC ASSESSMENT OF CAR SEATS FOR NECK INJURY PROTECTION TESTING PROTOCOL Version 4.2

2025 # Euro NCAP L3

2019 & Euro NCAP 43

i+ TNCAP % % ¥ % (¥ = )
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2 DEFINITIONS

For the purpose of this procedure, the
following definitions shall apply:

2.1 Backset means the horizontal distance
between the front surface of the head
restraint and the rearmost point of the
head.

2.1.1 In the context of this protocol,
backset is defined as the difference
between the Contact Point CPx (marked
on the headrest for the different positions
to be assessed) and the X-coordinate
obtained from applying the formula in the
second column of Appendix IV.

2.1.2 BioRID Reference Backset means
the backset as determined in accordance
with Section 6.3.1.

2.1.3 BioRID Backset is defined as the
horizontal measurement between the
back surface of the BioRID head and the
selected reference point on the front

surface of the head restraint.

2.1.4 Design torso angle means the angle

2 DEFINITIONS
For the purpose of this procedure, the
following definitions shall apply:

3.5.1.1 ¢ #: & I (Backset) :

3.5.1 LR &

GEPES

RS Tt O ]

T e o

3.5.1.1.1 2 # ¥ f4 (Backset) : r"fa‘,ﬂ
g CPx (%072 P3P ¥ 2

ERPL R ) BT

B e X R

3.5.1.1.2 BioRID Ef - B[4 %

3
o

*"P
Iy

P
B ©°

3t (Reference Backset) L Bk

3.5.5.3.1 #7ip| ¥

2 g o

3.5.1.1.3 BioRID &g & . (BioRID

Backset) :

-,

% ;}ﬂ BioRID &g —3

fs
%\'@?’i’&ﬁ%w"% “v‘;——f—v

\\?{r

&2 kT pIEEAE -

35.1.14 3%

¥ & 2+ & B (Design

3.5.1

::7"?" ’ﬁ;}'«
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with the H-Point machine between a torso angle) : i fg & ﬁ'#"ﬂﬁ’ in 2

vertical line through the R-point and the
torso line in a position which corresponds
to the design position of the seat back
specified by the vehicle manufacturer.

2.2 Effective top of the head restraint
means the highest point on the centreline
of the head restraint, determined in
accordance with Section 6.2 and is
designated as intersection point (IP).

2.3 Head restraint means, at any designated
seating position, a device that limits
rearward displacement of a seated
occupant's head relative to the occupant's
torso and that has a height equal to or
greater than 700 mm at any point between
two vertical longitudinal planes passing
at 85 mm on either side of the [torso line],
in any position of backset and height
adjustment, as measured in accordance
with Section 6.2.

2.4 Head Restraint Measurement Position
Definitions

24.1

Down is defined as the lowest

achievable position of an adjustable head

2.1 Head Restraint means a device

designed to limit the rearward
displacement of an adult occupant’s head
in relation to the torso in order to reduce
the risk of injury to the neck in the event

of a rear impact.

BAK g o ® Y HE

Al R BZEL-F MBIRIFR 2

3.5.1.2 #g#: 3 »x78 ¥ (Effective top

of the head restraint) - n"f:}g % R

3552 #pid-wEp Y LA E 2 B

B 8> I ¥ & 5 R #h(Intersection

Point > IP) °

3.5.1.3 #f ¥:(Head Restraint) :* #4p(3.5.1.1 #f #:(Head Restraint) : 45 %
ERal I R NN R S 3| B sl A S U N B R LS o)
AP EHAH IR (& 2| HIRiRTITL ;}gﬁra.,g,f,ﬁq -
ZEE P ATHEHIIAN] Mt AP RN Ak
BT % T o kR 3.552 %
B30 IRz S B E 85mm 2 A
B e To B2 ix— g H
B RS © % 700 mm o
35.14 FHER-E TX 3551 FHERE T &
3.5.14.1 % (Down): % & 3 £#(3.55.1.1 & T (Down): L& 5 £
HisAF (b4 R) 2 7| HeAF (H4MaR) & &7

123




2025 & Euro NCAP 3% 2019 & Euro NCAP .3 1237 TNCAP £~ ¥ % (% = %K) 4 TNCAP % = 3R F
restraint regardless of other adjustments R L EZ FRT > FALNEE 1 B2 FRT o FAENEg
(e.g. tilt) and without using tools. The Per P2 Ml oMl P EFZEMEE o Mz
lowest position should be assessed from BAEZZRETRB2ZARTG ¥ | REGZATRRAZ ERTRG » 2
the point of view of a seated occupant, F AR A F Rt R A
and without using a third hand.

2.4.2 Up is defined as the highest adjusted 35142 » v (Up): 2 & 57 HHEB5512 »+Up): 2H5 -7 HHE
détente position of an adjustable head SERTALZEBFLCED| FERTFALAZEFHFLE
restraint (taking into account locking étente position) (4 3.5.1.9 ® & 2.| (Détente position) (4 3.5.1.1.6 %
détente positions, as defined in Section B imE )e KL ETFIL Y )

2.9, only).

2.4.3 Back is defined as the most rearward 3.5.14.3 » {4(Back) @ & 5 ¥ #(3.5.5.1.3 w {8 (Back) : =& 5 ¥
adjusted position of an adjustable head BN BB ARERE 2| FiGHESH2ZAFEEE | F
restraint, or if this is difficult to ascertain, T P Twets ) RARGER| BRI P Twe s 1@3& = EBf
“back” should be taken as the position PR TN RHRBEF VAR AT RHRIAEAF 7424 &
which results in the greatest backset when AEEMR 2R e +~ HRMD S+ RF 4 2. i % o
set at the test height.

2.4.4 Forward is defined as the most 3.5.1.4.4 w w (Forward) @ @ % % ¥(3.5.5.1.4 = % (Forward) : ¥_& 5 ¥
forward locking adjusted position of an BAENGFHREBETEZAFEEE | AFNGRETHZAERE
adjustable head restraint, or if this is FiugmE o Bl Tew ) BARLL| FEUmET B Tew ) BAR G
difficult to ascertain, “forward” should be MK TN EHRBAF VAL PFREAITNREHRZAF T
taken as the position which results in the B R E e B HRMD Sp+e R[4 2. =8 o
least backset when set at the test height.

2.5 Integrated Head Restraint or Fixed|2.1.1 Integrated Head Restraint or Fixed|3.5.1.5 & & ;% &f #: (Integrated Head|3.5.1.1.1 % & ;b EF’ +: (Integrated
Head Restraint means a head restraint| Head Restraint means a head restraint| Restraint) & ¥ @_3;% g #. (Fixed] Head Restraint) & % 2_3;% g &
formed by the upper part of the seat back,| formed by the upper part of the seat back,| Head Restraint ) * 4 ¥ F + L (Fixed Head Restraint ) : it A
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or a head restraint that is not height| or a head restraint that is not height #‘f«\' 2RO BRAEZALEE/ LT b'L'r’]“#’%\; 2 EpEYL o BB R | IE
adjustable and/or cannot be detached| adjustable and/or cannot be detached| & “’f hig % 1 B o AR AEE/N ",f L 1 Ko B Bk
from the seat or the vehicle structure| from the seat or the vehicle structure| /4 & > 2843 “f R m R R RFEINA R IR “’T‘ v EOP
except by the use of tools or following the| except by the use of tools or following the B R HEATAZ L o SR MR EITH

partial or total removal of the seat
furnishings.

2.5.1 Adjustable Head Restraint means a
head restraint that is capable of being
positioned to fit the anthropometry of the
seated occupant. The device may permit

horizontal displacement, referred to as

“tilt”  adjustment and/or  vertical
displacement, known as ‘“height”
adjustment.

2.5.2 Re-active Head Restraint means a
device designed to improve head restraint
geometry during an impact. It will usually
be deployed by the occupant’s mass
within the seat operating a mechanism
during the crash. They also usually re-set
after loading to a pre-accident condition.

2.5.3 Pro-active Head Restraint means a
device designed to automatically improve
head restraint geometry prior to an

impact, which utilises sensors to trigger

partial or total removal of the seat
furnishings.

2.1.2 Adjustable Head Restraint means a
head restraint that is capable of being
positioned to fit the anthropometry of the
seated occupant. The device may permit

horizontal displacement, referred to as

“tilt”  adjustment and/or  vertical
displacement, known as ‘“height”
adjustment.

2.1.3 Re-active Head Restraint means a
device designed to improve head restraint
geometry during an impact. It will usually
be deployed by the occupant’s mass
within the seat operating a mechanism
during the crash. They also usually re-set
after loading to a pre-accident condition.

2.1.4 Pro-active Head Restraint means a
device designed to automatically improve
head restraint geometry prior to an

impact, which utilises sensors to trigger

3.5.1.5.1 7 4 &0 EE%(Adjustable

Head Restraint) : 45 7 33 B4 {2
A%é‘%ﬁx&%/ﬁu
(Anthropometry) 2. g #: o
v OLFoRT = H (T F;»E%J&J
DE)E/RLE B (TTF R
AE)-

3.5.1.5.2 B & ;% E # (Re-active
Head Restraint) : 3% 3+ % Rzl f
FERFHESPEE2Z EE 0 SN
RFaFip o d¥dRiEE
FR RPN 2 B T - 20 F
isid ¥ £ £ % (Re-set) »

7
“~

3.5.1.53 31 #

Head Restraint) : ;{ Bl N g # iz

;¢ 28 #. (Pro-active

35.1.12 #

o B R FHe R

AENE M (Adjustable
Head Restraint) : 45 ¥
A"bfif‘f‘%ﬁ\/\%ﬁlma
(Anthropometry) 2. £ #: o
FoRFoRT A (T '—f"ﬁﬁ?il*}tJ
BE)E/ELE B (PR R
AE)-

fflj f‘*

3.5.1.1.3 B & ;% E # (Re-active
Head Restraint) @ 3% 3+ % Rzl f
FREFHES PR 2 KR 0 3N
EFEFAF HEFI LR LR
FRE RPN 2 BT - 20 F
tisi ¥ B E £ % (Re-set) »

7
“~

3.5.1.14
Head Restraint) -
IREVFR SR

PP

i # ;% EE %t (Pro-active
EEak I SEEd
.‘Ei;%g ’

R

L N

E
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Restraint means a head restraint that

automatically adjusts its  position
depending on the stature of the seated
occupant.

2.6 Head restraint height means the
distance from the R50-point, measured
parallel to the torso line to the effective
top (IP) of the head restraint on a plane
normal to the torso line.

2.7 H-point means the pivot centre of the

torso and thigh of the H-point machine

when installed in a vehicle seat in
accordance with Section 5.1. The H-point
is considered fixed in relation to the seat-
cushion structure and is considered to

move with it when the seat is adjusted in

Restraint means a head restraint that

automatically adjusts its  position

depending on the stature of the seated

occupant.

the X direction.
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pyrotechnics, magnetic or other device to| pyrotechnics, magnetic or other device to| (Pyrotechnic)~ g4 2% 12 H s % % | (Pyrotechnic) g« 11 H {5 2 ¥
release stored energy in order to deploy| release stored energy in order to deploy| F3xi¥ 152 it & ° fﬁ: PETEER P P o ?ﬁ P H BR
head restraint or seatback elements. Such| head restraint or seatback elements. Such| & ¥ #° ﬁk"]‘#_ o pLYE K m B k| BAEF 1‘?&’]‘# LAk im R d %k
systems require no input from the| systems require no input from the| R Ex#H T Exdfsd ¥ mEE R | RO P EduE Y REZERE
occupant to operate. They are usually not| occupant to operate. They are usually not| 3% 75 B #-iF4F >t fxds 15 R iy o TEE R R SRR
re-settable following a deployment and| re-settable following a deployment and
remain in their deployed state. remain in their deployed state.

2.5.4 Automatically Adjusting Head|2.1.5 Automatically Adjusting Head|3.5.1.54 p & # & % g #351.15 p & A K ;X g &

(Automatically Adjusting Head
Restraint) © 4y p # i % & % A
PR ABF R 2 G o

-

3.5.1.6 ¥ ¥+ 3 B (Head restraint

height) : 4 &2 3Rz R T {7 2

R50 -8 |3 4% St igiz T 5

S Epy pRH s (IP) 2 jEdg

3.51.7H 8¢ Pdg % 3.5.4.1 % %>

D imAF o H B A A2 5%

FR L rdgdhY o o H BHAR L F

R AR F AR X

o AR

(Automatically Adjusting Head
Restraint) : 4y f # ik 3k L3k A
LRARGFEHEE 2 g
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2.8 Intended for occupant use means, when
used in reference to the adjustment of a
seat and head restraint, adjustment
positions used by seated occupants while
the vehicle is in motion, and not those
intended solely for the purpose of]
allowing ease of ingress and egress of]
occupants; access to cargo storage areas;
and or storage of cargo in the vehicle.

2.9 Locking refers to an adjustable head
restraint fitted with a device to prevent
inadvertent downward or rearward

movement from its adjusted position, i.e.

when a rear seat occupant uses a front seat

head restraint as a hand hold to facilitate

easy entry or exit from the vehicle. A

locking device may be fitted to both the

horizontal and vertical adjustments of the
head restraint. A locking device shall
incorporate a mechanism that requires
intervention to allow downward/rearward
head restraint adjustment after which the
shall

mechanism re-engage

automatically.

2.1.6 Locking refers to an adjustable head

3.5.1.8

=

% B i * (Intended for

restraint fitted with a device to prevent

inadvertent downward or rearward
movement from its adjusted position, i.e.
when a rear seat occupant uses a front seat
head restraint as a hand hold to facilitate
easy entry or exit from the vehicle. A
locking device may be fitted to both the
horizontal and vertical adjustments of the
head restraint. A locking device shall
incorporate a mechanism that requires
intervention to allow downward/rearward
head restraint adjustment after which the
shall

mechanism re-engage

automatically.

3.5.1.9 4 ¥(Locking): 23 ¥

occupantuse): § * A % g

ZAK PR E R R

1?#@@31-%

TR RS/

KL A

AELSLLE
PR
PR R 2 8 BT AL
%@’%@@%ﬁﬂ*“@ﬁ%
SR IR RN S
Pz kTR LT AEE TR
BRER S EERT A
(Intervention) 8 # » **Eg #Lre T/
TR SRR BT
TE -

3.5.1.1.6 4 #(Locking) : 4p ¥ 33
fwf—\ﬂﬁ‘f"‘ﬁolf‘f%{ B o UG
FHANEL R AT AL

fe#d > TS AR R I o L Eg
Pies s fleeds ma it
oo L kTR LT AKET
Fofk 4 KR - HER BT 4
(Intervention) # # » T Eg #Lre T/
R SRS L AT
L o
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2.10 Longitudinal plane means any plane 3.5.1.10 % _» T & (Longitudinal

parallel to the vertical longitudinal zero
plane of the vehicle.

2.11 R-point means a reference point
defined for each seat by the manufacturer
in relation to the vehicle's structure.

2.12 For the purpose of this protocol, R50-
point means a design point defined by the
vehicle manufacturer for the seated 50th
percentile male for the designated seating
position described in Section 4.6.

2.13 H-Point Manikin (HPM) means the
device used for the determination of “H”
points and actual torso angles. (SAE
Standard J826, SAE Handbook, Vol 3,
1999).

2.14 Torso line means the centreline of the
probe of the H-point machine with the

probe in the fully rearward position.

2.15 Actual torso angle means the angle
measured between a vertical line through
the H-point and the torso line using the
back angle quadrant on the H-point

The actual torso

machine. angle

H-Point Manikin (HPM) means the
device used for the determination of “H”
points and actual torso angles. (SAE
Standard J826, SAE Handbook, Vol 3,
1999) modified according to the

of  British

Columbia (ICBC) Instruction Manual for

the HRMD, see 2.2 Appendix II1.

Insurance  Corporation

2.3 HRMD (Head Restraint Measuring
Device) means a separate head-shaped
device used with the H-point machine to
measure the static geometry of a vehicle

head restraint. It was developed under the

plane): fidp &2 @ G k-7 S F T

T E2iE- Ta oo

3SR B Gig? fpd X £ 445

B AT AP D Rt

55 8 -

2

3.5.1.12R50 &

3.5.3.6 #1it 2

ﬁ0110$

‘ig‘l:,o

3.5.1.13 H 2 * 48 §i= 4] (H-Point
Manikin » HPM) @ * %k |z _H gk
ZiRizF A R 2 %% o (SAE
J826 &% » SAE =4 » ¥ 3>
1999) -

3.5.1.14 $%i7 #(Torso line) . a"g 50

3.5.1.2 H g + 8 # 4] (H-Point
Manikin » HPM) @ * %k 2|z _H 2k
ZYRiE P S A B2 %% - (SAE
J826 & # >SAE £ ¢ > ¥ 3,1999)
kPR S E e O
Corporation of British Columbia >

(Insurance

:Jf;s B B (Probe) = > 8p fé 2 i= ¥

ICBOHRMD 4 % 4 p i¢ i7 i3

% H g A AR SERN 5 B 4R B

ix o R 35120

NN 1 S

3516%“%%@&;%ﬁ&Wﬁ3m3 ¥ & Rl A % (Head
Al H BhL-7 MPIRiF R 2 Restraint Measuring Device °
o H 2 @ Hﬂ‘,h&@*"ﬁf]’%b“fi HRMD): t %% &2 H gh A 84
& #% '1ik(Back angle quadrant) ¥ | A4 peid * o * kPR L

RIBE ok SRIERE AR

Nwi=% > d ICBC ;.?,EEI'F’%
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corresponds theoretically to the design
torso angle.
2.16 Rebound means that the head bounced

back after contacting the head restraint.

sponsorship of the Insurance Corporation
of British Columbia (ICBC) -(SAE paper
1999-01-0639). The HRMD is equipped
with two probes to measure head restraint
height and backset. The height probe
projects horizontally, level with the top of]
the head, to provide a reference line for
the vertical measurement to the top of the
restraint. The backset probe simulates the
rear profile of the head and neck and
projects horizontally, to provide the
horizontal measurement to the restraint.

2.3.1 HRMD Height is defined as the
vertical measurement between the height
probe of the HRMD and the top of the
head restraint.

2.3.2 HRMD Backset is defined as the
horizontal measurement between the
back surface of the HRMD head and the
front surface of the head restraint as
measured by the backset probe of the
HRMD.

2.3.3 BioRID Reference Backset is derived

measurement

between the back surface of the HRMD

from the horizontal

3R(F
s
[ad

o

BILRIFR T & Bva

3.5.1.16 w 38 (Rebound) - ffﬁa‘%&'ﬁ%‘fi

( SAE 3 2  1999-01-0639 ) -
HRMD fe 3 & @B4FERE > NPT
Fg ¥ B B (Head restraint height) %

BV r oWy 2 Rk o

Ep % A 14 (Backset) - HRMD &g 78

Ao J\ljfwnesfi%flﬁl A
FEYTEs LT 3 R E R %

Moo VR IE P B IR IS
S BE B o TR AR T A B 1ok
I e PRV o

3.513.1 HRMD & B @ % % %
HRMD 3 & #F Bl % & ef 2 78 =4
2_d-3% ¥ PIFEAR o

35132HRMD s+ F I © F& 5

& * HRMD FF $ /F 1 45 2] % il
£ HRMD s3%f = 4 6 Hait
PIREHE o

A Gz kTR

3.5.1.3.3 BioRID #f#: & 4 %% §E

3t (Reference Backset) % d

HRMD f$* %

Ao BEP T 2 L
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2.17 Seat Movement Definitions. For an

illustration of seat movement definitions,

and the selected reference point on the
front surface of the head restraint. The
BioRID Reference Backset is 15 mm
greater than the HRMD backset and will
be used to position the dummy prior to
test.
2.3.4 BioRID Backset is defined as the
horizontal measurement between the
back surface of the BioRID head and the
selected reference point on the front
surface of the head restraint.

2.4 Seat Movement Definitions. For an

illustration of seat movement definitions,

35.1.17 ¥ #Hd T &  /ph BT
WP o %8 35140

-

HiE TS B2 KT PR
“147i @ & o BioRID 4 B I
¥ jedp g HRMD FE 5 fF 14+
15mm> *F Fw A 8% EpF R

{7 Bt o -

3.5.1.34 BioRID #F # B M
(Backset) : #_%& 5 BioRID #f 2R {3
R AR E Ak =1

BLEF 2ok T B Op|REAE o

35.14 BB TR A M BT R
Mo %8 3514

see Technical Bulletin TB028. see Appendix V. GFr&4 2 E R7) Gr&+% 27 Blr)
GFr&4 2 E B7) G4+ 2 F Blw)
3 COORDINATE SYSTEM 3 COORDINATE SYSTEM 3.5.2 BeAl & s 3.5.2 ARk st

3.1 Sled Coordinates

3.1 Sled Coordinates

3.52.1 5@ ik

3.52.1 5@ gk

3.1.3  Alternatively, specific vehicle 35213 F# & 353.1.1 #rit &
coordinate systems provided by the Foo plaw R or B iﬁ’% =4y
manufacturer may be used if compliant T 2B fRAE kAo
with the requirements described in 3.1.1
4 SLED SEAT MOUNTING AND4 SLED SEAT MOUNTING AND(3.5.3 -8 A% %2 i+ 353 s AR ER T
POSITIONING POSITIONING
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4.1 Packaging Issues 4.1 Packaging Issues 3.53.1 B iR 3.53.1 B REL
4.1.3 Where a bulkhead or similar structure|4.1.3 The mid track seat position should|3.5.3.1.3 & F F& 1F &% #f 0 % ’f# H3.53.1.3 A1 IR 0 B b
prevents the target seat back angle from| allow a seat back angle of 25 degrees] R F & ZAE I PR E R > Rl Fi? FpF HHF LR
being achieved, the seat track shall be| adjustmentin all cases. Where a bulkhead| A % i e EPES] RZAFTE o FEF ¢;T i
adjusted forward until the angle is| or similar structure prevents this, the seat| 14 % & & o = ’f#%ﬂ BEEZAE ME»
achieved. track shall be adjusted forward until 25|... DT ERET ARG 25 B2

4.4 Heel Surface

The heel surface is defined as the
horizontal plane of the toe board (i.e. sled
floor or movable footrest) on which the
dummy’s heel rests. Its target position is
determined using the heel rest point
vehicle

location defined from the

measurements, or from information
provided by the vehicle manufacturer. An
accurate height setting should be obtained
at this stage; however an initial
approximated horizontal position may be
set. The final horizontal position will be

obtained in Section 6.4.8.

4.6 Seat Position
4.6.1 Seats with Automatically Adjusting

degrees is achieved.

4.4 Heel Surface

The heel surface is defined as the
horizontal plane of the toe board (i.e. sled
floor or movable footrest) on which the
dummy’s heel rests. Its target position is
determined using the heel rest point
the

location defined from vehicle

measurements, or from information

provided by the vehicle manufacturer. An
at this stage; however an initial
approximated horizontal position may be
set. The final horizontal position will be

obtained in Section 6.6.8.

4.6 Seat Position
4.6.1 Seats with Automatically Adjusting

3.5.3.4 ¥#53 % % (Heel surface)

FER SN T Y

SR ERSE A

BigrE kT a (LS H
B 2 griE ) 11 B R R Hcdp &
iﬁﬁ*‘.’ja‘%f—,’fh ?1‘ F 5 R
(Heel rest point) = & o pt FF £ 7 H#-
HRXENLIRESR - TKE
ﬂ#%iﬁﬂ«iaﬁ’&g¢
LB Kk 35548273k E

accurate height setting should be obtained|...

3536 2= %

3.53.6.1 f 53 A 50 5 Pk 4

BEZE -

3.5.3.4 ¥#53 # w (Heel surface)

i e & 5 4 BB

B KT 6 (50 5 A8
LA S DR R S Sl
PR L S
(Heel rest point) i ¥ o gt FF L7 -
BREENIMREAE s VHKE
HA 4oz Prak KT =% 5 BKoK
T E AR 355688FKE -

3.53.6 At}
3.53.6.1 f 53 A 50 5 Pk 4
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Head Restraints. The BioRID UN
dummy used for these dynamic tests
represents a midsize adult male driver or
vehicle occupant Consequently, seats
equipped with head restraints that
automatically adjust depending on other
seat adjustments (e.g. seat track or height)
should be set to a position most likely to
be used by a seat occupant of the same
size as the dummy. Therefore, the seat
shall be adjusted to its mid track and mid
height position. Since the seat’s starting
position can affect the final position of]
the head restraint, a consistent setup
sequence should be followed. During
setting of the mid/mid position, the seat
should always be moved rearward from
the forward most position, and downward
from the fully up position. The seatback
should then be positioned following the
procedure in Section 5.1. All other seat
settings that have not already been
adjusted shall be set according to
Section 4.6.2.

4.6.2 Setting Manual Seat Adjustments.

Head Restraints. The BioRID dummy|#>
used for these dynamic tests represents a
midsize adult male driver or vehicle
occupant. Consequently, seats equipped
with head restraints that automatically
adjust depending on other seat
adjustments (e.g. seat track or height)
should be set to a position most likely to
be used by a seat occupant of the same
size as the dummy. Therefore, the seat
shall be adjusted to its mid track and mid
height position.Since the seat’s starting
position can affect the final position of]
the head restraint, a consistent setup
sequence should be followed. During
setting of the mid/mid position, the seat
should always be moved rearward from
the forward most position, and downward
from the fully up position. The seatback
should then be positioned following the
procedure in Section 5.3. All other seat
settings that have not already been

adjusted shall be set according 0.

4.6.2 Setting Manual Seat Adjustments.
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The various seat adjustments possible on| The various seat adjustments possible on|3F 7 I & §R A # ¥ 4 {7 & ﬁ F 5 BERARHTREE A

many modern vehicle seats should be set
according to the following instructions.
Because the setting of some adjustments
may affect the adjustment range of other
adjustments, the seat should be set by
following the order of the procedure
outlined here. The seat shall have been at
room temperature for at least six hours
and not loaded for at least one hour
previous to the initial installation of the
H-point manikin. Following this pre-
conditioning, the seat set up may be
undertaken. The seatback angle will be
set in Section 5.1, the initial setting is not
important so long as it doesn’t interfere

with other adjustments.

Seat adjustments should now be set using
the sequence described in Section 4.6.2.1
to 4.6.2.9. Subsequent seat adjustments
may affect the original position ofof a

previous setting. If this is the case there

many modern vehicle seats should be set
according to the following instructions.
Because the setting of some adjustments
may affect the adjustment range of other
adjustments, the seat should be set by
following the order of the procedure
outlined here. If the seat is new and has
never been sat on, a person of mass 75kg
+ 10kg should sit on the seat for 1 minute,
twice, to flex the cushions. The seat shall
have been at room temperature for at least
six hours and not loaded for at least one
hour previous to the initial installation of]
the H-point manikin. Following this pre-
conditioning, the seat set up may be
undertaken. The seatback angle will be
set in Section 5.3, the initial setting is not
important so long as it doesn’t interfere
with other adjustments. Seat adjustments
should now be set using the sequence
described in Section 4.6.2.1 to 4.6.2.7.
Subsequent seat adjustments may affect

the original position of a previous setting.

If this is the case there should be no re-
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should be no re-adjustment of the| adjustment of the previous settings.
previous settings.

4.6.2.1 Initial Adjustment of Seat|4.6.2.1 Initial Adjustment of Seat|3.5.3.6.2.1 R 43 B I 4 B2 47 #|3.5.3.6.2.1 A¥ D EIrF B2 4~ H
Adjustment Controls. All seat controls| Adjustment Controls. All seat controls| 3% & BE
should be set in sequence as follows.| should be set in sequence as follows.|*TF B #IrH| & v BiER T 7H|*77 RHEII T T BERT 7H
Technical Bulletin TB028 provides more| Appendix V provides more detailed) = i% B2 _%_ 3514 # i E | Hix BRE 3514 ezt
detailed descriptions with illustration of| descriptions with illustration of each of] AR 2 Ll % BT o A E B2 FHimpip & Bl e
each of these seat adjustments. these seat adjustments.

4.6.2.6 Adjust the lower and upper (where 353626 AFRHEIF2 TN

present) seatback angle to conform to the

design position provided by the
manufacturer. This may be done with the
use of identifiable ‘hard points’ provided
by the OEM on the seat frame, head
restraint tubes, recliner or similar defined
structures.

4.6.2.7 If no seatback design position has
been provided, adjust only the upper
seatback angle to mid as detailed in
4.6.2.8.

4.6.2.8 Adjusting Upper Seatback Angle.
Measure the angle relative to vertical of]

the head restraint support post or some

flat part of the seatback frame. Without

4.6.2.6 Adjusting Upper Seatback Angle.
Measure the angle relative to vertical of]

the head restraint support post or some

flat part of the seatback frame. Without

PENELY 2 - JIEES
! Aﬁ%-‘!"dﬁb’%ﬁfi% 2% 2t
3o S PETIE) Bt
¥ 2~ FM’LA*VQ R
EV.F'_?' fi gt b T BV G
2. ' 4 gh(Hard point) | ki {7 o

Lo

353627 A EHF K

B RIERAE A T %Kili?%ﬁi

PR > 403.53.6.2.8 35 o

353.628 AR ERIUE

¥ & 41 (Head restraint support
post)®-E & # H ¥ % 4 (Seatback
frame)T 3 04 5 L E 5 F P

3.53.62.6 AFERHF > £ R UEE

o A 4 (Head restraint support
post)E-E & & F F . J"f#(Seatback
frame)-T 3z ;‘K LA RE S §pHE
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changing the adjustment of the lower| changing the adjustment of the lower| % F L3Rz 4 & o A2 xS HHF| F#F LML LR - A7 e P
seatback, move the upper seatback to its| seatback, move the upper seatback to its] F X FRK B R T o BEF P L] T LR ¥ FRT 5 B A L
most forward position and measure the| most forward position and measure the| R4 I Bz =¥ » T ERIFE| B I E Y > T ERFEH
angle of the head restraint post or| angle of the head restraint post or] X HHF GHE R o LEAE) A HAHTSHELER - LEAE
seatback frame. Adjust the upper| seatback frame. Adjust the wupper] #HF F LR B TEpP A AW BFAHFFLENM B IgMHA LA
seatback rearward until the head restraint| seatback rearward until the head restraint| % % ’f# FRANEEFEDEE| T f# R AHBA AT A
post or seatback frame angle is midway| post or seatback frame angle is midway| {64 & & ¢ & (0.5 & ) s e e B (X055 R )-

(£ 0.5°) between the rearmost and| (= 0.5°) between the rearmost and
forward most angles. forward most angles.
4.6.2.9 Other Seat Adjustments. Seat|4.6.2.7 Other Seat Adjustments. Seat|3.5.3.6.2.9 H & 424 & 3.53.62.7 B s A tEAE

adjustments not set in steps 4.6.2.2 to| adjustments not set in steps 4.6.2.2(3.5.3.6.2.2 % 3.5.3.6.2.6 A} 2 :|3.5.3.6.2.2 % 3.53.6.2.6 A A 2
4.6.2.6 shall remain in the initial| through 4.6.2.6 should remain in the| 84 BAIF>T 3.53.6.2.1 2 47| #I0L BadFst 3.53.6.2.1 25

adjustment as set in section 4.6.2.1. initial adjustment as set in section 4.5.1. | 434 BE i ¥ o deA R o
4.6.2.10 If the seat is new and has never 3.53.6.2.10 %= & # > 377 A (@

been sat on, a person of mass 75kg + 10kg i PIRd £ 8 75kg + 10kg

should sit on the seat for 1 minute, twice, 2 AR k- oo BT 0 1Y

to flex the cushions. ¢ i FURR g ©

5 H-POINT MACHINE & DUMMY|5. H-POINT MACHINE & DUMMY|3.54 H g * %8 # 4] (H-Point|3.5.4 H % * % # 7| (H-Point

POSITIONING POSITIONING Machine, HPM)£ £ & 2% B Machine, HPM)¥ £ & 2% B
5.1 Introduction. The following section 3.54.1 8 4
contains  the  current  positioning ~ 5P BioRID 4 %2 K ¥ 4%
procedure for use with the BioRID % o HPM 2 HRMD ¥ =t % %%
dummy. The entire process for a single B R 2 FR AR A 2 FAZE
installation and measurement using the 15 ~ 48 o
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HPM and HRMD  should last
approximately 15 minutes maximum per
installation.

5.2 H-point Manikin and HRMD 3542 H 2- A §#£7] 2 HRMD #
Preparation. The BioRID test position is %
based on reference measurements made BioRID #%% i~ % %4393 H B A 8
with the H-point manikin (HPM) and #-4] (HPM) 2 HRMD #7ip] {8 2_
HRMD. Parts of the following text ¥ BEFAAE o TH2FR R
contain excerpts from “A Procedure for Mir4Esrp (D IREGFH TR T AR
Evaluating  Motor  Vehicle  Head 5 ) ( A Procedure for Evaluating
Restraints” (Issue 2, RCAR, February Motor Vehicle Head Restraints )
2001). A specific pairing of manikin and (% 238 RCAR>2001 # 2 * )e
HRMD must be used which have been ot T gl - A =
certified together. Before using the A faHCA e HRMD 2 & o8 # pb
combination, ensure that the build LW o RBEY lR—’]‘if‘ EREINY
condition is correct. Remove the head # "43 SR N A e
room probe from the H-point machine B ﬁ(Head room probe) ° *t H 2L
and install the two washers (supplied with fRph2 7 FX L5 B E
the HRMD) in the spaces remaining on (Washer) ( ¥ p HRMD) ° fxia
the H-point pivot. The fit of the HRMD HRMD # % %3 H 2+ $8#7] -
on the H-point machine should be # HRMD % % $gizpe & * %
confirmed. Lower the HRMD in position (Torso Weight hanger)¥? $gif fic ©
onto the torso weight hangers and onto A2 iR % o iR
the top edge of the channel between the HRMD ¥ §£ % 2P| iz m 3 X
torso weight hangers. Ensure that the FEim oA AR
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HRMD fits easily into place without
inducing forces which might disturb the
manikin position.

5.1 H-point Manikin Installation 5.3 H-point Manikin Installation 3541 H &~ fidl=x 5% 3.5 H 2h A faHca) = 5%

5.1.1 The seat shall be covered with a|5.3.1 The seat shall be covered with a|3.5.4.1.1 & & % - H. % -] &|3.543.1 A Bt E - B~ ] &
cotton cloth large enough to cover both| cotton cloth large enough to cover both| 12 % # A& % % # 4 2 e 1%, FREE A2 e
cushions and seatback. cushions and seatback.

5.1.2 The cloth shall be tucked into the seat|5.3.2 The cloth shall be tucked into the seat|3.5.4.1.2 ﬁz—fﬁ TR EEE 2R F3.5432 ﬁg—fﬁ T RERFEEHES

joint by an amount sufficient to prevent
hammocking of the material.

5.1.3 The H-point manikin shall be
installed in the seat.

5.1.4 The lower legs shall be adjusted to
the 50th percentile leg length setting, and
the upper legs shall be adjusted to the
10th percentile leg length setting; these
are the HPM settings closest to the Euro
NCAP front and side impact protocol
settings.

5.1.5 The legs shall be attached to the HPM
and set to the 5th position (no.5) on the
knee joint T-bar, which places the knees
250mm apart.

5.1.6 With the legs attached and the back
pan tilted forward, the HPM shall be

joint by an amount sufficient to prevent
hammocking of the material.

5.3.3 The H-point manikin shall be
installed in the seat.

5.3.4 The lower legs shall be adjusted to
the 50th percentile leg length setting, and
the upper legs shall be adjusted to the
10th percentile leg length setting; these
are the HPM settings closest to the Euro
NCAP front and side impact protocol
settings.

5.3.5 The legs shall be attached to the HPM
and set to the 5th position (no.5) on the
knee joint T-bar, which places the knees
250mm apart.

5.3.6 With the legs attached and the back
pan tilted forward, the HPM shall be

o LT
(Hammocking) °

LK

3.54.13 # H - A Ml x 43

B o
35414 4 RFER T om

50 F]AJ\I“HL-R?}:_E'"

&+

Tl

2R
|:
B

*c?‘*

H

EJ@W’”%@ 10 7~ ik
B oo 5 53217 TNCAP = -
EREF R
HPM #*% %

o

CREFRBRE 2

B

P2

pis 2
®
i

“~

3.54.1.5 #-gragdE T HPM» ¥ 3%

B 95 2% 4% #h 45 (Knee joint T-
¥ (no.5) > & % @ §E

bar) I §L i
250mm o
3.54.1.6 @ Z 53008 > BF e

MEAL 5 Ats  ch HPM 2

EL

I

"13.5.4.3.6 @ HIEFN

@Rk WA F BB
(Hammocking) °
35433 # H 2+ i< %
Bt oo
35434 A g4 T s m@g %
F50F A iR E
Z@;’%%’fﬁ%‘; 10 ﬁé\li}gﬁiw?ﬁ
$ 5 B 31T TNCAP = 3 iR
| REFRHFRT 2

\-r‘

bR

R

Al

o

3.543.5 #-gresg T HPM» 3%
B 3T R IR 1% #h 1% (Knee joint T-
bar) 7 ¥, % (no.5) » & % ¥ jE
250mm -

6 B o

WA B en HPM 21 ¥ &

137



2025 & Euro NCAP %

2019 # Euro NCAP %#.3

iz 27 TNCAP % ~ j_’-’/f:_(i;’,_:‘ 55:)

$ /& TNCAP % - 5423

positioned in the seat such that its mid-

sagittal plane coincides with the
longitudinal centreline of the seat. The
centreline of the seat may be defined from
features such as the head restraint support
tubes or seatback and seat pan side
bolsters. Particular attention should be
paid to seats with asymmetric design.

5.1.7 The back pan shall be straightened to
conform to the vehicle seat back.

5.1.8 The feet shall be placed as far
forward as possible, with the heels resting
on the heel plane and the feet positioned
at 90° to the tibias. The toe pan shall be
positioned sufficiently far away so as to
avoid any interaction with the feet during
the HPM installation process.

5.1.9 The lower leg and thigh weights shall
be attached to the HPM and the assembly
shall be levelled.

5.1.10 The back pan shall be tilted forward
to 45° from the seat back and the HPM
assembly pushed rearward until the seat
pan contacts the vehicle seat back. While

maintaining the back pan at 45° to the

positioned in the seat such that its mid-
the
longitudinal centreline of the seat. The

sagittal plane coincides with
centreline of the seat may be defined from
features such as the head restraint support
tubes or seatback and seat pan side
bolsters. Particular attention should be
paid to seats with asymmetric design.

5.3.7 The back pan shall be straightened to
conform to the vehicle seat back.

5.3.8 The feet shall be placed as far
forward as possible, with the heels resting
on the heel plane and the feet positioned
at 90° to the tibias. The toe pan shall be
positioned sufficiently far away so as to
avoid any interaction with the feet during
the HPM installation process.

5.3.9 The lower leg and thigh weights shall
be attached to the HPM and the assembly
shall be levelled.

5.3.10 The back pan shall be tilted forward
to 45° from the seat back and the HPM
assembly pushed rearward until the seat

pan contacts the vehicle seat back. While

maintaining the back pan at 45 ° to the
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seat back, a horizontal rearward force of]
100N shall be applied using the plunger if]
present or using a force gauge pressed
against the hip angle quadrant structure.

5.1.11 The load application shall be
repeated and, while keeping the 100N
applied, the back pan shall be returned to
the vehicle seat back and the load then
released. As the 100N is released, a small
force should be maintained on the front of]
the T-bar to prevent any longitudinal
movement. This support should be
maintained until the end of Section 5.1.16
is reached.

5.1.12 A check shall be made to determine
that the HPM is level, facing directly

forward, and located in the centreline of]

the seat.

seat back, a horizontal rearward force of]
100N shall be applied using the plunger if]
present or using a force gauge pressed
against the hip angle quadrant structure.

5.3.11 The load application shall be
repeated and, while keeping the 100N
applied, the back pan shall be returned to
the vehicle seat back and the load then
released. As the 100N is released, a small
force should be maintained on the front of]
the T-bar to prevent any longitudinal
movement. This support should be
maintained until the end of Section 5.3.17
is reached.

5.3.12 A check shall be made to determine
that the HPM is level, facing directly
forward, and located in the centreline of]
the seat.

5.3.13 As an approximation of the vehicle
seat back position, it shall be placed such
that the torso angle is about 21° before the
buttock and chest weights are added. This
angle may be varied according to the
subjective estimate of the seat cushion

stiffness or based on data provided by the

3.54.1.11 € B4 § oo B e
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2 SERNNUE O 1 Rl T =
354.1.17 % % o
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oo
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32 g ke
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manufacturer.

5.3.14 The HPM torso angle shall be 3.5.4.3.14 #-8 £ i% (Inclinometer)
measured by placing an inclinometer on Il T ERERfEE TR 2 Jf&J_ il
the calibrated block (see Appendix II) B. (Calibrated block) * ( 4r
located on the lower brace of the torso 3.5.11) ;p| £ HPM $giz & & o
weight hanger.

5.1.13 After estimating the vehicle seat|5.3.15 After estimating the vehicle seat[3.5.4.1.13 % = 2 ﬁ:pﬁfp Fi+¥ $3H3.543.15 2= i{ﬁﬁ Fioy m
back position, the right and left buttock| back position, the right and left buttock| (Estimating){é - % % = + A% || (Estimating)fsé » % % % & AR g
weights shall be installed. The eight chest| weights shall be installed. The six chest| Fe& o R 2L X F> N F & fed c RENMZLIF N2 &

weights shall be installed by alternating| weights (including the two larger|] ~ BWFRFed ofied X KWWY »| = BWINFpE (& 7 B~ Alfe

left to right. Throughout the weight| weights) shall be installed by alternating| &>t "4 %tk fhi%: + (T-bar)#F 5| £ )o H ¢ & B < 4] HRMD 53R

installation, maintain a light pressure to| left to right. The two larger HRMD chest| 4vdE /B 4 » 127 0 HPM %¢w| fed s % 55 > T o RI4E R -

the T-bar preventing any longitudinal| weights shall be attached last, flat side| #%#> o fled % LWAL? > BIB IR
movement. down.  Throughout the  weight 1%+ (T-bar)3F F 5 4cdS /R 4 >
installation, maintain a light pressure to 12k HPM % #5 85 o

the T-bar preventing any longitudinal

movement.

5.1.14 Where no OEM information has 354114 2 it E A KR EHEF
been provided regarding seat back angle, R ETA O PR :t«.%—x*;' e R
the HPM torso angle shall be measured HeE A MR SkEZ AT LR
by placing an inclinometer on the ot > & p HPM 2 8557 & & o

calibrated back angle surface of the H-
point machine.

5.1.15 Tilting the back pan forward to a|5.3.16 Tilting the back pan forward to a|3.5.4.1.15 #-# w5 A T €8 (3.543.16 #F v w s T L8
vertical position, the assembly shall be| vertical position, the assembly shall be| =% > W #d® =+ 3 B 5 B#EE| =8 > Lz 247 B 5 B#HFL
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rocked from side to side over a 10° arc, 5°
in each direction. Where seat side bolsters
prevent movement of up to 5° the
assembly should be rocked as far as
This shall be

repeated twice, making a total of three

permissible. rocking
complete cycles. Care should be taken to
maintain support of the T-bar during the
rocking action, and to ensure that no
inadvertent exterior loads are applied.
Ensure that the movements of the HPM
feet not restricted during this step. If the
feet change position,
they should be allowed to remain in that
attitude for the time being.

5.1.16 Holding the T-bar to prevent the
HPM from sliding forward on the seat
cushion, the back pan shall be returned to
the vehicle seat back, and the HPM shall
be levelled.

5.1.17 To ensure a stable torso position,
apply and release a horizontal rearward
load, not to exceed 10N, to the back pan
moulding at a height approximately at the

centre of the torso weights.Care shall be

rocked from side to side over a 10° arc, 5°

in each direction. Where seat side bolsters

prevent movement of up to 5°, the

assembly should be rocked as far as

permissible. This rocking shall be
repeated twice, making a total of three
complete cycles. Care should be taken to
maintain support of the T-bar during the
rocking action, and to ensure that no
inadvertent exterior loads are applied.
Ensure that the movements of the HPM
feet not restricted during this step. If the
feet change position, they should be
allowed to remain in that attitude for the
time being.

5.3.17 Holding the T-bar to prevent the
HPM from sliding forward on the seat
cushion, the back pan shall be returned to
the vehicle seat back, and the HPM shall
be levelled.

5.3.18 To ensure a stable torso position,
apply and release a horizontal rearward
load, not to exceed 10N, to the back pan
moulding at a height approximately at the

centre of the torso weights.Care shall be
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exercised to ensure that no exterior| exercised to ensure that no exterior| *s 4cv>t HPM o 35 4v 3t HPM o
downward or lateral loads are applied to| downward or lateral loads are applied to
the HPM. the HPM.
5.1.18 Each foot shall be alternately lifted|5.3.19 Each foot shall be alternately lifted|3.5.4.1.18 #-2% + %r F458t5 6 »(3.5.4.3.19 #-2 L % F4odtd 5 o

off the floor via the instep until no
additional forward foot movement is
available.

5.1.19 The 45 degree plane of the toe board
should be moved toward the feet such that
the tip of the toe lies between the 230mm
and 270mm lines taking care not to
disturb the position of the HPM. To
facilitate easier setting of BioRID, the toe
board should be moved such that the toes
of the HPM feet are positioned nearer to
the 230mm line.

5.1.20 When each foot is in its final
position, the heel shall be in contact with
the floor, and the sole of the foot shall be
in contact with the 45 degree plane of the
toe pan between the 230mm and 270mm
lines.

5.1.21 If the HPM is not level after the feet
have been repositioned, a sufficient load

shall be applied to the top of the seat pan

off the floor via the instep until no
additional forward foot movement is
available.

5.3.20 The 45 degree plane of the toe board
should be moved toward the feet such that
the tip of the toe lies between the 230mm
and 270mm lines taking care not to
disturb the position of the HPM. To
facilitate easier setting of BioRID, the toe
board should be moved such that the toes
of the HPM feet are positioned nearer to
the 230mm line.

5.3.21 When each foot is in its final
position, the heel shall be in contact with
the floor, and the sole of the foot shall be
in contact with the 45 degree plane of the
toe pan between the 230mm and 270mm
lines.

5.3.22 If the HPM is not level after the feet
have been repositioned, a sufficient load

shall be applied to the top of the seat pan
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the manikin or alternatively by verifying
with CMM that the H-point positions on
both sides of the machine are within +
2.5mm of each other.
5.1.22 Set the seat back angle to the
manufacturers design position (£1°) for a
50th percentile male. If no design
position is provided, set the seat to a torso
angle of 25°+1°. Check that the actual
torso angle is coincident (£1°) to the
manufacturer’s torso design
specification.
5.1.23 If the actual torso angle is outside of]
this tolerance, remove the manikin and
make the minimal adjustments to the
lower seatback angle.
5.1.24 Reinstall the manikin from Section
5.1.3 onwards and check that it is
coincident with the manufacturer’s torso
design specification (1°). For example,
if the torso design angle is 23.0° and the

measured torso angle is 24.1°, adjust the

angle until a measurement of 24.0° is

the manikin or alternatively by verifying
with CMM that the H-point positions on
both sides of the machine are within +

2.5mm of each other.
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to level it on the vehicle seat. This may be| to level it on the vehicle seat. Thismaybe| 8 L KT kg o 7 i * X 23 A #HE KT R o 7 @ % 58304
verified using the bubble gauge fitted to| verified using the bubble gauge fitted to| %8 $i-7] 2. § & ;% -k =3 (Bubble| %2 #5732 # & ;% -k =3+ (Bubble
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achieved. This may be done with the use
of identifiable hard points on the seat
frame.

5.1.25 Where no design position is
provided, set the lower seatback angle to
read an actual torso angle of 25°+1°
Record the final torso angle value.

5.1.26 For torso design angles below 20°,
testing shall be carried out at 20°. For
torso design angles above 30°, testing
shall be carried out at 30°.

5.1.27 For seats with indexed recliner
adjustments, use the closest locking

position to the target torso design angle

between 20°-30°. This may require

measurements in two different

inclinations.

5.4 HRMD Installation of the HRMD

5.4.1 The backset and height probes shall
be installed and pushed flush against the
HRMD.

5.4.2 The HRMD levelling knob shall be
confirmed as finger tight and the plungers
which engage at the HPM to HRMD

interface shall be fully loosened.
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5.4.3 The HRMD shall then be lowered
into position on the HPM torso weight
hangers and on the top edge of the
channel between the hangers. During the
fitment, ensure that the HRMD fits easily
into place without inducing forces which
might disturb the manikin position. Make
note of any longitudinal movement of the
manikin, and ensure that this results in
consistent H-point position in the
subsequent repeat drops conducted in
section 0.

5.4.4 The HRMD shall be levelled by
loosening the levelling knob at the rear of]
the device and repositioning the head
using the HRMD bubble level; the
levelling knob shall then be retightened
by hand.

5.4.5 Measure the torso angle on the
calibrated block attached to the weight
hanger bar.

5.4.6 If the measured angle is not 25°+1°,
the HRMD and chest and buttocks
weights shall be removed, the seat back

readjusted, and the steps to position the
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5.2 Record the location of the HPM H-
Point Markers
5.2.1 Record the H-point positions on both

HPM shall be repeated, beginning with
tilting the back pan forward and pushing
the HPM rearward as in 5.3.10.
5.4.7 If more than 3 installations of the
HPM and HRMD are required to
ascertain a seatback angle that supports a
torso angle of 25°t1°, then the seat
should be allowed to recover for 15
minutes with nothing in it between each
third and fourth installation. It is
recommended to aim to set the SAE
manikin as close as possible to the
nominal target value for torso angle.
5.4.8 Some indexed seatback adjustments
may have more than 2° between
adjustments with none giving a torso
angle between 25°+1°. In such cases,
adjust the seatback to the most reclined
position that supports a torso angle less
than 24°.
5.4.9 The torso angle shall be recorded
when it falls within the allowed range.
5.5 Record the location of the HPM H-
Point Markers.

5.5.1 Record the H-point positions on both

3.54.2 324 HPM 2. H Bhikie i~

BIHEE B &g &

‘-:v.—

% CMM 3;z4r HPM =

ﬁ*

{7 #E4L o HPM % 1532 % o

3.5.4.4.7 % HPM ¢ HRMD 2 % %

JBATBZ = 0 4w kxS 4 2541
BIRit A B2 BF 4R > B %
S re XKL F o BHRT
P HE 15 A4 o ZRKE SAE
AHREAI P o R T i BRiTRER
B2 piE o

35448 WA M ASEE N G B

2B AREERET A2 R
Flm | E s 2541 E‘,gf‘r@'ff]]’\ 2
SRiIFE R o RN o B
FaAgr L Wigiz s B3 24
B 2 4 = % (Most reclined
35449 S%iz & & JT T v 3F [

MRS s

¥ (3.54.5 354~ HPM 2. H ghihie iz ¥
3.54.5.1

it * CMM z:z4x HPM =
UH B8 5 & 0 R

\'—""Flb

146




2025 # Euro NCAP .37 2019 & Euro NCAP 3% 1237 TNCAP i£ < ¥ % (% = %K) ¥ TNCAP % - w337
sides of the HPM using a CMM or other| sides of the HPM using a CMM or other| AP¥FAA % > @ * H {s 1 E2eska | g3 A% - @ * H & 1 B 2eékn
means to record the location of both H-| means to record the location of both H-| ] H i~ % o PIHE=% o

points relative to the seat or sled.

5.2.2 The H-point position on both sides of]
the machine shall be within = 2.5mm of]
each other in X and Z. If this is not the
case, the installation procedure from
5.1.6 shall be repeated.

5.2.3 Check that the measured H-point
corresponds to the R50-point specified by
the Vehicle manufacturer (+10mm).
Where no R50-point specification has
been provided, record the position.

5.3 Repeat measurements

5.3.1 Section 5.3 is only applicable if no
design position for the seat back or R50-
point has been provided by the

manufacturer, or if the checks described

in sections 5.1.22 or 5.2.3 result in values

outside of the specified tolerances.

5.3.2 Remove the H-Point Machine and
repeat Sections 5.1 to 5.2.3 two further
times and record ALL measurements

taken for each installation. For the repeat

points relative to the seat or sled.
5.5.2 The H-point position on both sides of]
the machine shall be within = 2.5mm of]
each other in X and Z. If this is not the
case, the installation procedure from

5.3.6 shall be repeated.
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installations, the seat back angle should A LR o RAm » 2 2 EFAR
not be adjusted. However, where a T2 IR AR A L PR REE L
change in seat back angle is required to TAR CPBEFXERE 2
obtain the required torso angle, the Il S= Fe B RL AR
installation procedure shall be repeated AT ER L o
until three consecutive installations have
been performed which require no seat
back angle adjustment.
5.3.3 For each individual seat, ensure that 35433 ¥ F - A 0 PEE

the H-point X and H-point Z are within a
box of Smm between the three sets of
measurements. Outlying measurements
should be investigated and repeated to
achieve consistent static measurement
results as necessary.

5.3.4 Once each individual seat has been
measured three times, calculate the
average H-Point position and average
actual torso angle. These should be within
the tolerances specified in sections 5.1.22
for the actual torso angle and 5.2.3 for the
H-Point. If the H-point is still not within
tolerance, then the average measured H-

point position shall be used.
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6 HEAD RESTRAINT POSITIONS 6 HEAD RESTRAINT POSITIONS 355 355z}
6.1 Head Restraint Measurement 3551 g ERIEE T &
Position Definitions
6.1.1 Down is defined as the lowest 3.5.5.1.1 & F(Down): T & 5 £
achievable position of an adjustable head H@ A (Hrig R ) P A7
restraint regardless of other adjustments 1Bz [T > VARE

(e.g. tilt) and without using tools. The ERESIESE SESE- T L1

i
lowest position should be assessed from RICZZ AR TR B2 B FG 0 F
ol

the point of view of a seated occupant,

and without using a third hand.

6.1.2 Up is defined as the highest adjusted 35512 » t(Up): &K 57 R
détente position of an adjustable head NEEHRTALZ A3 ELIEED
restraint (taking into account locking étente position) (4 3.5.1.1.6 7_%&
détente positions, as defined in Section 2B T FE D E )

2.1.6, only).

6.1.3 Back is defined as the most rearward 3.5.5.1.3 w i5(Back) : & & ¥ 3
adjusted position of an adjustable head N sz AR &
restraint, or if this is difficult to ascertain, T Pl e }@ AR & FR
“back” should be taken as the position Ve T RHRBREEF T A4 &
which results in the greatest “HRMD <~ HRMD s #: FF g2 =% o
backset” when set at the test height.

6.1.4 Forward is defined as the most 3.55.1.4 % % (Forward) : T & 5 &
forward locking adjusted position of an AN GgHh BT ALRE
adjustable head restraint, or if this is FiugET P Tes | BRARE
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6.1 Head Restraint Test Position

The same head restraint position should be
used for both tests. If any variability
exists in the locking mechanism, such as
different levels of friction that affect that
head restraint position then the Euro
NCAP Secretariat should be informed
immediately. The decision of the position
to be used in the tests shall be made by
the Secretariat. Where there is damage to
a seat which affects the test position,
details should be noted by the test
laboratory and provided in the test report,
that seat should not be used for test.

6.1.1 Head Restraint Test Position. The test
position for the head restraint depends on
whether it is fixed or adjustable and, if|
adjustable, whether the adjustments lock.
Automatically adjusting head restraints

are tested as if they are fixed restraints

difficult to ascertain, “forward” should be
taken as the position which results in the
least “HRMD backset” when set at the
test height.

6.2 Head Restraint Test Positions

The same head restraint position should be
used for all three tests. If any variability
exists in the locking mechanism, such as
different levels of friction that affect that
head restraint position then the Euro
NCAP Secretariat should be informed
immediately. The decision of the position
to be used in the tests shall be made by
the Secretariat. Where there is damage to
a seat which affects the test position,
details should be noted by the test
laboratory and provided in the test report,
that seat should not be used for test.

6.2.1 Head Restraint Test Position. The test
position for the head restraint depends on
whether it is fixed or adjustable and, if]
adjustable, whether the adjustments lock.
Automatically adjusting head restraints

are tested as if they are fixed restraints

and the seat adjustments are set according

and the seat adjustments are set according
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to Section 4.6.1.

6.1.2 Non-Locking Adjustable Head
Restraint. The head restraint is first
adjusted to its lowest vertical adjustment
position as defined in Section 2.4.1. If a
non-locking tilt adjustment is available,
this should then be set to the most
rearward horizontal adjustment position
possible once the head restraint has been
set to its lowest position.

6.1.3 Locking Adjustable Head Restraints,
Midrange Positions. The head restraint is
adjusted to midrange of its vertical and/or
horizontal adjustment positions. Only
locking adjustments are set to the
midrange positions. For example, a
restraint with locking height adjustment
and non-locking horizontal adjustment
would be set to its midrange vertical
position and most rearward horizontal
position. The head restraint should first
be set for the midrange vertical position.
Midrange tilt position should then be set
where this has

adjustment locking

notches.

6.2.2 Non-Locking Adjustable

to Section 4.6.1.

Head
Restraint. The head restraint is first
adjusted to its lowest vertical adjustment
position as defined in Section 6.1.1. If a
non-locking tilt adjustment is available,
this should then be set to the most
rearward horizontal adjustment position

possible once the head restraint has been

set to its lowest position.

6.2.3 Locking Adjustable Head Restraints,

Midrange Positions. The head restraint is

adjusted to midrange of its vertical and/or|*#

horizontal adjustment positions. Only

locking adjustments are set to the

midrange positions. For example, a
restraint with locking height adjustment
and non-locking horizontal adjustment
would be set to its midrange vertical
position and most rearward horizontal
position. The head restraint should first
be set for the midrange vertical position.
Midrange tilt position should then be set
where this

adjustment has locking

notches.
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6.1.3.1 Setting of Mid Range Height 6.2.3.1 Setting of Mid Range Height 3.55.13.1 % B3 B& T 3.5523.1 % B3 B& T
6.1.3.1.1 Lowest Position. Some head|6.2.3.1.1 Lowest Position. Some head|3.5.5.1.3.1.1 & =% 3.5523.1.1 BiKiz ¥

restraints can be lowered below the
lowest locking position
and in these cases the bottom of the
restraint may contact the top of the
seatback. The lowest vertical adjustment
position is defined in Section 2.4.1.
6.1.3.1.2 Highest Position. The highest
position is considered to be the highest
locking position. If a restraint has a non-
locking position above the highest
locking position, then the highest locking
position is still considered as the highest

position, see Figure 7.

6.1.3.1.3 When measuring the head
restraint travel for the midrange
positions, the seat must be adjusted

according to Section 4.6, the seatback
must be adjusted according to Section
S5and the HPM should be installed in the

seat according to Section 5.

6.1.3.1.4 Mark a repeatable reference point
on the top of the head restraint. This point

restraints can be lowered below the
lowest locking position and in these cases
the bottom of the restraint may contact
the top of the seatback. The lowest
vertical adjustment position is defined in
Section 6.1.1.

6.2.3.1.2 Highest Position. The highest
position is considered to be the highest
locking position. If a restraint has a non-
locking position above the highest

locking position, then the highest locking

position is still considered as the highest

position, see Figure 7.

6.2.3.1.3 When measuring the head
restraint travel for the midrange
positions, the seat must be adjusted

according to Section 4.6, the seatback
must be adjusted according to Section
Sand the HPM manikin should be
installed in the seat according to Section
5.

6.2.3.1.4 Mark a repeatable reference point

on the top of the head restraint. This point
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is typically the highest point on the

centreline of the head restraint. Using a

coordinate measurement device, this
point should first be measured in the
lowest position as defined by in Section
2.4.1, and then in the highest locking
position without altering tilt or any other
seat settings.

6.1.3.1.5 Midrange height position is
determined by calculating the geometric
mid point between the lowest position,
and highest locking vertical adjustments,
considering only the vertical component
of measurement, see Figure 8. The test
position will then be selected based on the
following conditions:

6.1.3.1.5.1 Place the head restraint at the
geometric mid point if a locking position
exists there, see Figure 8, Example A.

6.1.3.1.5.2 If there is no locking position at
the geometric mid point, raise the head
restraint by up to 10mm. If a locking
position exists within this 10mm of

travel, that position will be the test

position, see Figure 8, Example B.

is typically the highest point on the

centreline of the head restraint. Using a

coordinate measurement device, this
point should first be measured in the
lowest position as defined by in Section
6.1.1, and then in the highest locking
position without altering tilt or any other
seat settings.

6.2.3.1.5 Midrange height position is
determined by calculating the geometric
mid point between the lowest position,
and highest locking vertical adjustments,

considering only the vertical component

of measurement, see Figure 8. The test| S =% #-i& T 7| if it H
position will then be selected based on the
following conditions:

6.2.3.1.5.1 Place the head restraint at the|3.5.5.1.3.1.5.1 & A f@ ¢ B 4F >

geometric mid point if a locking position
exists there, see Figure 8a., Example A.
6.2.3.1.5.2 If there is no locking position at
the geometric mid point, raise the head
restraint by up to 10mm. If a locking
position exists within this 10mm of]
travel,

that position will be the test

position, see Figure 8, Example B.
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6.1.3.1.5.3 If there is no locking position|6.2.3.1.5.3 If there is no locking position|3.5.5.1.3.1.5.3 {E A d ghr 2135523153 A4 @ ¢ B F 2

within 10mm above the geometric mid| within 10mm above the geometric mid| 10mm P & E @48 2 =¥ > B[# 10mm P & = @ 4 ?;' ¥ B
point, lower the head restraint to the next| point, lower the head restraint to the next| Ef ¥ 3% f{ T - BROMH T BERARLIT - BRMNE T
lowest locking position, see Figure 8, lowest locking position, see Figure 8, ¥ » 4c[] 8 § 5] C #7771 ° B oo 4ol 8 455 C #ron o
Example C. Example C.

6.1.3.1.5.4 If there is no locking position|6.2.3.1.5.4 If there is no locking position|3.5.5.1.3.1.5.4 %’;T'J BT £13.5523.1.54 2 E A M é
before the lowest or stowed position is| before the lowest or stowed position is| = ¥ % 4 T =¥ > PGB =| TE A2 2%  RENER
reached, then the head restraint should be| reached, then the head restraint should be| 2 *x ™ (Fully down) ° 2 2% (Fully down) °
positioned fully down. positioned fully down.

6.1.3.1.5.5 Once the vertical test position|6.2.3.1.5.5 Once the vertical test position|3.5.5.1.3.1.5.5 &+ & &% = % F@:3(3.5.5.2.3.1.55 €% #F% = ¥ /mid
has been determined, ensure the head| has been determined, ensure the head| {& > J&H-Ef P 3xw & s i&%i PEALL 1S R HER LA w B (S i%i =
restraint is returned to rearmost tilt| restraint is returned to rearmost tilt| ¥ =3
position. position.

6.1.3.2 Setting of Mid Range Tilt (Locking|6.2.3.2 Setting of Mid Range Tilt (Locking|3.5.5.1.3.2 ® ¥ M 4L & 3k =( "U4§|3.5.5.2.3.2 ¢ AF rE 4L & 3k =( W4
Tilt Settings Only) Tilt Settings Only) %_ #L (Locking tilt)z& Z_) ¥_E &L (Locking tilt)zk T_)

6.1.3.2.1 Following the setting of midrange|6.2.3.2.1 Following the setting of midrange(3.5.5.1.3.2.1 * % » B 3 & = $|3.55232.1 X & ¢ FF 3 R = &
height, the procedure should be repeated| height, the procedure should be repeated| & > BEAFAFFAZAF K B 4 258 £ BREAFPFARALKEH 250

for locking horizontal adjustments. For| for locking horizontal adjustments. For| "KL &% o Fep P2 AR A| KTAGE o FE 2 MARD
non-locking tilt adjustments, the head| non-locking tilt adjustments, the head| & % 2L4F T 5% > Pl = 216 P8 B 5 284 258 > BB = 2187
restraint should be tilted fully rearward. | restraint should be tilted fully rearward. | (Fully rearward) ° (Fully rearward) °
2.3.22 Mid tilt position may be 3552322 ¢ R ATE ¥ i
influenced by the presence of the HRMD <% HRMD g 2R B2 %88 > F]pb » b
head, consequently the setting of mid H g« $84°7% %2 HRMD = # %
range tilt should be undertaken following K O R FMEARKE » 7
successful installation of the H-point BT HE VEREREEF o R
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machine and HRMD and should be PLKE
completed while the equipment is still
installed in the seat.

6.2.3.2.3 For HRMDs equipped with 3.5.523.23 FHRMD fic % 3§ & &
probes having Smm increments only, a i~ (Increments) & Smm 2_ #£ p| B »
more accurate measurement technique is PIJE 8 % § Brg2 § pljri-r
required to establish the mid position to BB 2 FAKE Imm MU p o
within Imm. Using a steel rule, measure 4yt R EERIRERI MW T
the probe extension from the front of the FEPem MR R {5 MpF2_ BE4E o d M
headform at forward and rearward tilt SRR S A

settings. From this data a midpoint target
may be derived.
6.1.3.2.2 Most Rearward Tilt shall be that|6.2.3.2.4 Most Rearward Tilt shall be made|3.5.5.1.3.2.2 &~ {s M A B B 5 ¥ (3.5.52324 &~ (AR R & *

7 ()
which results in greatest backset| using HRMD probe backset. The most| & 3| #& =~ B+ FF [ £ B E 2. &= HRMD #f #: FF [ 45 P B & 7 X
measurement. In the situation where the| rearward tilt position shall be that which| % o FEEF &2 F T B < 6P| B o B X M- If:» VEI &R
head restraint cannot be placed at most| results in greatest backset measurement.| £ & > G|ded 3t w # 5B E (Return| FFHFRERIE2Z =8 - FE#

rearward tilt. For example due to a return| In the situation where the head restraint Spring)i SO BRAEMHMARRE AFFHETINERLEHEAR > b0
B
-1

spring, the most “most rearward tilt” shall| cannot be placed at most rearward tilt. For FA T MEARZ B S E o | d 3w #sEF (Return spring) 2. 4
be the most rearward position in which| example due to a return spring, the most OB HARES T H T
the tilt can be locked. “most rearward tilt” shall be the most ARz BiszHimg o

rearward position in which the tilt can be
locked.
6.1.3.2.3 Most Forward Tilt shall be|6.2.3.2.5 Most Forward Tilt shall be[3.5.5.1.3.2.3 & = #v MEAL R & 5 |3.5.5.2.3.2.5 & ~ % M A & i 14 &
determined by finding the most forward| determined by finding the most forward| #¢ 3§ ¥ 4% € 2. PE &L = ¥ 3 2
i

locking tilt position. Non-locking| locking tilt position. Non-locking] F_° BL W B mzE4 T -8 2 w| o RLE B4 -8 2 =
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positions located further forward than the| positions located further forward than the| =240 2 i ¥ o F a4 T =¥ > | g =¥ o 22

most forward lock are disregarded. If no| most forward lock are disregarded.| R /Lfs 8 4L zEp

Erge] AR CEERY OFFRT i E
locking position exists, the head restraint| During determination of “most forward| £ P L TR < W AR |- a‘a—ﬁﬁ HRMD ; £ &2 4 5if »
should be tilted rearwards until a locking| tilt” position, the head restraint may come RIEEFe 2 B f o I’E‘ N2
position is reached. This position shall| into contact with the HRMD. If contact is B M HRMD = % - 2 eg ¥ 8
then be considered “most forward tilt”. | achieved, the head restraint should not be HRMD z_ W& i~ % B 5 4 T

tilted further forward, and should not be o Pt RS TR o A
moved such that the HRMD position is B ¥ pAS TR MR
affected. If a lock exists at the tilt position Afs A E Pl P4 T
where the head restraint contacts the ool T A igap e

HRMD, this shall be considered the
“most forward tilt” position. If no locking
position exists in this location, the head
restraint should be tilted rearwards until a
locking position is reached. This position
shall then be considered “most forward
tilt”.

6.1.3.2.4 Midrange Tilt Position is|6.2.3.2.6 Midrange Tilt Position is|3.5.5.1.3.2.4 # FF #E &L > % W 2+3.55232.6 » FRMal =8 & §

2
determined by calculating the geometric| determined by calculating the geometric| & B+ {6 MA R & &+~ m A R| HRMD FRI BRI E 2 s LB
mid point between the most rearward tilt| mid point between the most rearward tilt| 2. 4% T KT A F =8 e fe P B NP EE A BHEAR 2 <5 1
and most forward locking horizontal| and most forward locking horizontal| ¥ 21| %Z_e HAREZHITRITAREZE B P
adjustments. adjustments, considering only the HRMD voELk N g eid * ¥735523.1 40
probe backsets measured. Midrange tilt Pz RIEXEY BFHEAR - K5
setting shall be undertaken using the ¢ Bhw 2 10mm 2 4 FIp F 45
same rationale as used in 6.2.3.1. A AR o FWFEFEN DG T
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A locking position shall be sought within a
from the

window 10mm forwards
geometric mid point. If a lock is found
within this window, that position shall be
considered the test position. In the
absence of a lock within this range the
head restraint should be moved rearwards
until the next locking position is reached.
If no locking positions are reached before
the fully rearward tilt position, then fully
rearward tilt shall be the test position.
6.2 Measure and Record the Head
Restraint Geometry
6.2.1 Before measuring the head restraint
geometry ensure that:
+ The seat is set according to Section
4.6.
+ The H-point machine is correctly
installed in the seat according to
Section 5.
+ The head restraint is set in the correct
test position according to Section 6.1.
6.2.2 When measuring backset and height,
a light force (e.g. 1N) should be applied,

if needed, to ensure that any trim covering

locking position shall be sought within a

window 10mm forwards from the
geometric mid point. If a lock is found
within this window, that position shall be
considered the test position. In the
absence of a lock within this range the
head restraint should be moved rearwards
until the next locking position is reached.
If no locking positions are reached before
the fully rearward tilt position, then fully
rearward tilt shall be the test position.
6.3 Measure and Record the Head
Restraint Geometry
6.3.1 Before measuring the head restraint
geometry ensure that:
+ The seat is set according to Section
4.6.
+ The H-point machine and HRMD are
correctly installed in the seat
according to Section 5.
+ The head restraint is set in the correct
test position according to Section 6.2.
6.3.2 When measuring backset and height,
a light force (e.g. 1N) should be applied,

ifneeded, to ensure that any trim covering
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material is in contact with the underlying| material is in contact with the underlying| T+ = j& ’fﬁ MAL R o Az p| T e Tﬁ' AL o ez p
foams, or that the separation of trim| foams, or that the separation of trim| %417 ¢ AL 3l 2Rl AHAL A g HERAL 3 Fl2 2Rl
material has not provided artificially| material has not provided artificially| #HciE #iE o
favourable measurements. favourable measurements.

6.2.3 All measurements shall be taken in|6.3.3 Measure the HRMD backset to the|3.5.5.2.3 #73% & iE‘J),'T‘:&*?{E; T 235533 FEVLRF MR B (&4
the median longitudinal plane of the| nearest millimetre, with the backsetprobe| % 2. ¥ 4w T @ P BT o e P|EEEYeE A B o Y
designated seating position. in first contact with the head restraint. For LBl HRMD s #: B B~ 3 B

6.2.4 Determination of contact point (CP)
6.2.4.1 Adjust the head restraint to the
position determined in Section 6.1.
6242 The CP is defined as the
intersection of a horizontal line, on the
height of the Z-coordinate of the back-of-
head of the mid-sized male (detailed in
Appendix 1V), with the front surface of|

the head restraint as indicated in Figure 9.

the geometric assessment, the backset
must be measured according to the
HRMD backset probe scale, taking note
of the method described in section
6.2.3.2.3 for probes with Smm increments
only. See Figure 9.

6.3.4 The height from the top of the head
restraint to the height probe should also
be measured.

6.3.5 If the head restraint is too low to be
contacted by the backset probe, record as
‘no contact’.

6.3.6 All measurements noted during 6.3.3
and 6.3.4 shall be used for the Euro
NCAP geometry points calculation, as
defined in the Euro NCAP assessment
protocol.

6.4 Measure and Record Reference
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Geometry for BioRID Setup. The
HRMD probe measurements used for the
geometric assessment will be different
than the geometry recorded for use
during the BioRID setup. This is due to
the curvature of the HRMD probes and
is 1illustrated in Figure 10.Since the
BioRID is set up based on reference
geometry recorded using the HRMD,
there is a need to measure an equivalent
feature on both devices. The rear most
point on the HRMD skull (i.e. the screw
on the backset probe) is equivalent to the
rearmost point on the centreline of the
dummy’s skullcap. This point can be
found using a measuring tape that
contours to the shape of the skullcap: the
point is 95mm from the top of the
skullcap along the mid sagittal plane of]
the skull.

6.4.1 Mark an identifiable point on the
head restraint along its vertical
centreline. A suggested point is defined
by first contact point between backset

probe and head restraint.

Briirywy

O & w3 % (Geometric

assessment) P HRMD 3% ¢ B £ 8|
@22 % 3t BioRID A K ¥ #13e
oS ki ko 2 F) 3
HRMD R B F £ 82 Fex o
4B 10 #7757 o d »* BioRID A i%
%133 HRMD :zeékz 8w %3
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A Ais sk eangk (TEMEH
TR E il 47 ) 4p g >t 4 %5
FRAENE S S 1)
e E R A AR R
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6.4.2 Ensure that the backset probe is
installed and pushed flush against the
HRMD, i.e. stowed/retracted.

6.4.3 Locate the screw on the centre of the
rear surface of the HRMD backset probe.

6.4.4 Measure and record the BioRID
reference backset using CMM (as
defined in Section 2.3.3). This is the
horizontal distance between the rearmost
point on the HRMD skull (i.e. the screw
on the retracted backset probe) and the
identifiable point on the head restraint
+15mm, see Figure 10.

6.4.5 Ensure that the head restraint has
been marked such that it can reliably be
returned to the test position. Move the
head restraint to the lowest position as

defined in Section 6.1.1. Whilst

maintaining that lowest position, move
the head restraint to the most rearward

tilt possible as defined by Section 6.1.3

and 6.2.3.2.4. Measure the HRMD

backset and height to the nearest
millimetre using the probes.

6.4.6 All measurements noted during 6.4.5

3.5.54.2 K& R EE P 4E R B 0
FE% %9 ¥ AT 48 ~ HRMD (%

ji%:jﬁﬁw~)o
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FF Bty angs (P L P
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shall be used for the Euro NCAP ease of]
adjustment assessment, as defined in the
Euro NCAP Assessment protocol.

6.4.7 Using the marks made in Section
6.4.5, return the head restraint to the test
position.

6.5 Repeat Measurements

6.5.1 Remove the manikin and HRMD and
repeat Sections 5.3 to 6.4.6 two further
times and record ALL measurements
taken for each installation in both the test
position (Section 7.3.3) and the down
and back position (Section 7.4.5). For the
repeat installations, the seat back angle
should not be adjusted. However, where
a change in seat back angle is required to
obtain a torso angle of 25°+1°, the
installation procedure shall be repeated
until three consecutive installations have
been performed which require no seat
back angle adjustment.

6.5.2 For each individual seat, ensure that
the H-point X, H-point Z and reference
backset measurements are within £ Smm

between the three sets of measurements.

P> 3.5.5.4.5 ek 91 Bl
7 3 TNCAP & Bs &
3.5.54.7 41 * 3.554.5 #riaz &
oo Kt AR T RS e

3.5.5.5 £ 4 & B

35.5.5.1 #% L W3] HRMD
£ 4F 3.543 % 3.554.6% =t > 3%
b 5 = = K2 E kR
(3.5533) 2 » T /% {4 I“;’i
(3.5.54.5) %73 chE BlEIR - £
MEEFE BT ERTBAE

FORRER &R T
25+1 B2 8%z & B 0 PIBE 7%

EAL R ’E GO K

P BPARETERL S -

3’l§r—ﬁ )

35552 $> & B AE > Hig

Fz=xplEzZ HaeE X ~HELZ
w2 B FRPIE ER AT
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Outlying measurements should be PIEETA A > BT & 458

investigated and repeated to achieve EoNMBE - R2ZFAEEREE

consistent static measurement results as

necessary.
6.5.3 Once each individual seat has been 3.5.553 & B b A CEd R
measured three times, calculate the =808 354582 H
average H-point position recorded in BT ¥ 355482 Bt
Section 5.5 and average reference Ry T35E - 5 Bib> B #
backset recorded in Section 0. These Z X P E 2 T HEEEE T
shall be the BioRID setup targets from BioRID A i 73k ¥ p &
the three measurements taken on each (;%‘2}‘%’ * 7 BloT)
individual seat.
6.2.4.3 Once established, the point CP is a ("F >4 R BlT) 3.55243 - L fxT ' CP B 5 Rk
seat reference point (x and z coordinates), #ata (X 32 7 &4 4
see Figure 11. 11 -
6.2.4.4 Where CP cannot be determined 355244 Fd g A= £ §
because the horizontal line through the MR fsIR2 KT izt Ep i b 2
back-of-head of the mid-sized male is m @2 FE T CP g2k P Jf #iep
located above the head restraint, the head LA BT - B TR >
restraint must be raised to the next Z_CP & -

locking  position to enable the

determination of point CP.

6.2.4.5 In the instance where this will not 355245 Finwm ;A4 L 8L [
produce a point of intersection, the CP CP BLB2R B3 Ep L2 KT g g o
will be designated at the horizontal top of] YR TR T A A ip A
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the head restraint. The horizontal top of
the head restraint being defined as the
uppermost point on the head restraint,
which is determined by lowering a
horizontal line in the median longitudinal
plane of the designated seating position
until it touches the head restraint (see
Figure 11). Where more points are
located at the same height, the
longitudinally forward most point of the
horizontal top of the head restraint is
designated as CP.
6.2.4.6 Where CP cannot be determined
because the horizontal line through the
back-of-head of the mid-sized male is on
the level of a gap within the head
restraint, CP will be determined using a
165 mm diameter sphere with its centre at
the same height level as the horizontal
line through the back-of-head of a mid-
sized male.
6.2.4.7 When the sphere is making first
contact with the head restraint, CP is
designated as the rearmost point of the

sphere in the gap area, see Figure 12.
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6.2.4.8 If the measured backset to point CP
is negative and the head restraint has an
adjustable backset, set the backset to the
lowest positive backset value which can
be obtained with a locking position of the
head restraint. This new head restraint
position will be the new test position and
will be used for both dynamic tests with
the BioRID.

6.2.4.9 CPx shall be measured in the head
restraint test position and in the worst
case position.

6.2.5 Determination of intersection point

1P

6.2.5.1 Adjust the head restraint to the

uppermost position. If the head restraint

is adjustable for tilt or fore-and-aft, the tilt

and fore-and-aft adjustment used for the

determination of CP will be kept.

6.2.5.2 IP is determined on the front

surface of the head restraint as the

intersection with a vertical line rearwards

of CP at the "distance x" (detailed in

Appendix IV), see Figure 13.

6.2.53 Where IP would be located
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rearwards of the horizontal top of the
head restraint, IP will be designated at the
horizontal top of the head restraint, see
Figure 11.

6.2.5.4 Where the CP is designated at the
horizontal top of the head restraint in
Section 6.2.4.5, and there is no existing
point of IP on the head restraint surface,
IP is also designated on the horizontal top
of the head restraint as determined in
accordance with Section 6.2.4.5. See
Figure 14

6.2.5.5 The determined point "IP" will be
kept in any adjustment position.

6.2.5.6 For head restraints not adjustable
for height, IP is to be determined in the
fixed position.

6.2.5.7 For two-way adjustable head
restraints (e.g. up and down only) IP shall
be measured in the test and lowest
positions.

6.2.5.8 For four-way adjustable head
restraints (e.g. up and down plus fore and
aft) IP shall be measured in the following

positions:
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Mid vertical position & mid fore/aft Q) mLs =% (¢ 84 T2
Lowest vertical position (including where B)EZR2wisinl o

there is no lock) & fully rearward

6.2.6 Determination of the highest head
restraint height

6.2.6.1 The head restraint height is the
distance from the R50-point, parallel to
the torso reference line and limited by a
line perpendicular to the torso reference
line intersecting IP, see Figure 16.

6.2.6.2 After the coordinates of IP are
determined, the head restraint height for
each position to be assessed can be
calculated by its longitudinal (AX) and
vertical (AZ) distance from the R50-point
(see Figure 16), as follows:

Head restraint height = AX - SIN (design
torso angle) + AZ - COS (design torso
angle)

6.2.7 Return the HR to the test position and
measure [P X test position for effective
height calculation and in the worst case
position (lowest/most rearward).

6.3 Measure and Record Reference
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Geometry for BioRID Setup. 3 A
6.3.1 Back of the head reference position 3.5.53.1 FERis > ¥ i+ %
6.3.1.1 The theoretical back of the head 3.5.5.3.1.1 * »+2]7_BioRID UN 2.
reference position for the BioRID UN, FERRiS S 4 F =% > ik 3.5.14
used to determine the reference backset, Py 50 B oA 2 EEINiS S HiE

is the value determined for the 50th (}”fﬁ%#ﬁ T2 IREF AR ) B2
15Smm( B 4 FE ¥ 4ol 17 )0

percentile in Appendix IV with reference

to the specified torso angle minus 15 mm

(increasing the backset as shown in

Figure 17). GFr&4 2 E R7)

(PF 9‘2* % ) '1')

6.4 Install BioRID 6.6 Install BioRID 3.5.5.4 % % BioRID * & 3.5.5.6 % % BioRID * &

6.4.1 The seat should have already been set|6.6.1 The seat should have already been set|3.5.5.4.1 A+ =% B i* 3.54 R 2|3.556.1 ARt =% Bk 3.54 Rz
to the required angle measured on the H-| to give a torso angle of 25° +1° measured| 3X % ° & H 2 A H A RIF L& | k¥ > # %37 HRMD 2. H gh4
point machine as described in Section 5.| on the H-point machine fitted with| 2 % & o % % BioRID % %@ » J&| MEH- A2 dgiz & & 2 & 25+1 &
Allow the seat to recover for 15 minutes| HRMD as described in Section 5. Allow| # & % ?%* 15504 Riig | 28 fox ;*’: BioRID A & %0 » J
with nothing in it before installing the| the seat to recover for 15 minutes with| &P BioRID @i @& > € *| #RZ i\- =2 R RIAY " Ik i
BioRID. Note, BioRID handling should| nothing in it before installing the BioRID.| & jH#E - 1 Z 2 4B =¥ 3 1T 4| % P& BioRID W FEk > & *
only be undertaken using dedicated| Note, BioRID handling should only be| # c— #m % »% % BioRID 4 #%| & BE L1 E 2 jphd = % F 174

lifting tools and associated locations on| undertaken using dedicated lifting tools| F¥ » 4= 3‘1‘;‘. HEgh¢ gz e ix| Be- a7 % % BioRID 4

P
the dummy following the BioRID| and associated locations on the dummy| ¥ { & = fawo ¥ #-A B ¥ 2 A% | BFo 4~ %z‘}‘. H %Lg EIRER AL W i
manufacturer recommendations.| following the BioRID manufacturer| #5 > 1/ iE E'J Pk E g o B g » F]L o oA

Typically, during the installation of] recommendations. Typically, during the ZATA U é F|p ﬁ%—r/{ EEo

BioRID the H-point will initially be

installed further rearward in the seat than

installation of BioRID the H-point will

initially be installed further rearward in
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is required. Therefore, the pelvis should| the seat than is required. Therefore the
be moved forward to achieve the target| pelvis should be moved forward to
set-up positioning. achieve the target set-up positioning.
6.4.2 Carefully place the seat belt across|6.6.2 Carefully place the seat belt across|3.5.5.4.2 #-% > -] < Bl 838 % £ 3.5.5.6.2 #-% >3 | = Bl 8% A

the dummy and lock as normal, ensure
there is sufficient slack in the belt to allow
positioning of BioRID.

6.4.3 Align BioRID’s midsagittal plane
with the centreline of the seat.

6.4.4 Adjust BioRID’s midsagittal plane to
be vertical; the instrumentation platform

in the head should be laterally level.

6.4.5 Adjust the pelvis angle to the design
torso angle plus +1.5° + 2.5°.

6.4.6 Position the H-Point 20mm forward
(£ 10mm) and at the same Z-height (+
10mm) as the location recorded in
Section 5.2, while keeping the pelvis
angle within the range specified in 6.4.5.
It is recommended to aim to set the ATD
as close as possible to the nominal target
values, and that the tolerance window
should only be used if there is an issue

achieving the required H-Point target or

the dummy and lock as normal, ensure
there is sufficient slack in the belt to allow
positioning of BioRID.

6.6.3 Align BioRID’s midsagittal plane
with the centreline of the seat.

6.6.4 Adjust BioRID’s midsagittal plane to
be vertical; the instrumentation platform

in the head should be laterally level.

6.6.5 Adjust the pelvis angle to 26.5° from
horizontal (£ 2.5°).

6.6.6 Position the H-Point 20mm forward
(= 10mm) and at the same Z-height (+
10mm) as the location recorded in
Section 6.5.3, while keeping the pelvis
angle at 26.5° (£ 2.5°). It is recommended
to aim to set the ATD as close as possible
to the nominal target values, and that the
tolerance window should only be used if]
there is an issue achieving the required H-

Point target or backset value. The BioRID
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backset value. The BioRID setup
tolerances are summarised in Table 1.

6.4.7 Adjust the spacing of the legs so that
the centreline of the knees and ankles is
200mm (£10mm) apart and ensure that
the knees are level using an inclinometer
or bubble gauge.

6.4.8 Adjust the dummy’s feet so that the
heel of BioRID’s shoe is resting on the
heel surface. The tip of the shoe shall rest
on the toe pan between 230mm and
270mm from the intersection of the heel
surface and toe board, as measured along
the surface of the toe board. Figure 2
shows proper positioning of the feet.
Note, the heel point from a vehicle is not
replicated, only heel plane height is set
according to vehicle geometry.

6.4.9 Position the BioRID’s arms so that
the upper arms are as close to the torso
sides as possible. The rear of the upper
arms should contact the seatback, and the
elbows should be bent so that the small

fingers of both hands are in contact with

the top of the vehicle seat cushion with

setup tolerances are summarised in Table
1.

6.6.7 Adjust the spacing of the legs so that
the centreline of the knees and ankles is
200mm (£10mm) apart and ensure that
the knees are level using an inclinometer
or bubble gauge.

6.6.8 Adjust the dummy’s feet so that the
heel of BioRID’s shoe is resting on the
heel surface. The tip of the shoe shall rest
on the toe pan between 230mm and
270mm from the intersection of the heel
surface and toe board, as measured along
the surface of the toe board. Figure 2
shows proper positioning of the feet.
Note, the heel point from a vehicle is not
replicated, only heel plane height is set
according to vehicle geometry.

6.6.9 Position the BioRID’s arms so that
the upper arms are as close to the torso
sides as possible. The rear of the upper
arms should contact the seatback, and the
elbows should be bent so that the small
fingers of both hands are in contact with

the top of the vehicle seat cushion with
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the palms facing the dummy’s thighs. The
arms may be used to stabilise the dummy
posture if needed, for example with steep
seat back angles, once the torso has been
pushed rearwards to achieve the required
backset.

6.4.10 Level the instrumentation plane of]
the head (front/rear and left/right

directions) to within + 1°. Electronic tilt

sensors shall be used to perform this

check.

the palms facing the dummy’s thighs.

6.6.10 Level the instrumentation plane of]

the head (front/rear and left/right
directions) to within + 1°. Electronic tilt
sensors shall be used to perform this
check
6.6.11 The BioRID backset (as defined in
Section 2.3.4) is the horizontal distance
between the rearmost point on the head,
and the same identifiable location on the
head restraint that was found when
measuring the HRMD in Section 6.4.1.
6.6.11.1 Mark the farthest rearward point
on the centreline of the dummy’s
skullcap. Note, as defined in 0, this point
is 95mm from the top of the skullcap
along the midsagittal plane of the skull
measured using a tape that contours to the
shape of the skullcap.

6.6.11.2 Measure the BioRID backset,
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6.4.11 If the BioRID measured backset is
different from the BioRID reference
backset obtained in Section 6.3.1 (+
S5mm), then do the following:

6.4.11.1 Tip the head for/aft no more than
+3.5°/-0.5° from level in order to meet
the backset requirement.

6.4.11.2 If the BioRID backset cannot be
brought closer to the BioRID reference
backset £ Smm by step 6.4.11.1, adjust
the pelvis angle and H-point position
within their respective tolerance bands. In
this case begin at Section 6.4.5 and adjust
the BioRID position accordingly.

6.4.11.3 If the BioRID backset cannot be
brought closer to the BioRID reference
position after adjustment of the head
angle as specified above and if it is still
not possible to set the test dummy backset

measurement to within 15 + 5Smm of the

using the point identified on the skullcap
in 6.6.11.1 and the same identifiable
location on the head restraint that was
found when measuring the HRMD in
Section 6.4.1. See Figure 11.

6.6.12 If the BioRID backset is different
from the BioRID reference backset
obtained in Section 6.4.4 (£ 5Smm), then
do the following:

6.6.12.1 Tip the head for/aft no more than
+ 1° from level in order to meet the
backset requirement.

6.6.12.2 If the BioRID backset cannot be
brought closer to the BioRID reference
backset £ Smm by step 6.6.12.1, adjust
the pelvis angle and H-point position
within their respective tolerance bands. In
this case begin at Section 6.6.5 and adjust
the BioRID position accordingly.
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Back of the Head reference position
specified in Section 6.3.1, then the
dummy’s pelvis angle and the H-point
position shall be adjusted within their
respective  tolerance  bands  while
prioritising the adjustment of the pelvis
angle tolerance to achieve correct
backset. It is not permitted to achieve the
required position by pushing the dummy
rearward, resulting in pre-loading of the

BioRID,but the arms may be used to

stabilise the torso.

6.4.12 Remove the slack from the lap
section of the webbing until it is resting
gently around the pelvis of the dummy.
Only minimal force should be applied to
the webbing when removing the slack.
The route of the lap belt should be as
natural as possible and must be above the
pelvic angle gauge.

6.4.13 Place one finger behind the diagonal
section of the webbing at the height of the
dummy sternum. Pull the webbing away
from the chest horizontally forward and

allow it to retract in the direction of the

6.6.13 Remove the slack from the lap

section of the webbing until it is resting
gently around the pelvis of the dummy.
Only minimal force should be applied to
the webbing when removing the slack.
The route of the lap belt should be as
natural as possible and must be above the

pelvic angle gauge.

6.6.14 Place one finger behind the diagonal

section of the webbing at the height of the
dummy sternum. Pull the webbing away
from the chest horizontally forward and

allow it to retract in the direction of the
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D-loop using only the force provided by| D-loop using only the force provided by| % .%_‘: = o + .371_‘: =X °
the retractor mechanism. Repeat this step| the retractor mechanism. Repeat this step
three times, only. three times, only.
6.4.14 Once the belt is positioned the|6.6.15 Once the belt is positioned the[3.5.5.4.14 % >3 =% A F4F {5 » 355615 % >2F =B A FWHE
location of the belt should be marked| location of the belt should be marked| R>TiEZk A BIJIMfEicx >4 2| > EZH A i ’9% Mo >4 =
across the dummy chest to ensure that no| across the dummy chest to ensure thatno| ¥ * M3 £ 5 33 EE o R NUREEAILTAE B

further adjustments are made. Mark also
the belt at the level of the D-loop to be
sure that the initial tension is maintained

during test preparation.

(Pﬁb‘t #‘ g]'l’)

further adjustments are made. Mark also
the belt at the level of the D-loop to be
sure that the initial tension is maintained

during test preparation.
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7 BIORID ATD REQUIREMENTS

7.1 BioRID Certification

7.1.1 The tests shall be conducted with a
BioRID UN fitted with electronic tilt
sensors capable of measuring X and Y tilt
for head and pelvis. The instrumentation
umbilical should exit at the front/side of]
the pelvis such that it is ensured there will
be no seatbelt interaction. The dummy
shall comply with both spine stature and
all  dynamic

detailed in the BioRID UN user manual.

response  specifications

7 BIORID ATD REQUIREMENTS

The tests should be conducted with a
BioRID Ilg dummy built with ‘mould 2’
jacket and fitted with electronic tilt
sensors capable of measuring X and Y tilt
for head and pelvis. The instrumentation
umbilical should exit at the front/side of]
the pelvis such that it is ensured there will
be no seatbelt interaction. The dummy

should comply with both spine stature

s
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(ATD requirement)
3.5.6.1 BioRID # =& (Certification)

and dynamic response specifications
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before the test.

7.1 Spine Curvature Check

With the pelvis adapter plate placed on a
level surface with the Occipital Condyle
(OC) angle at 29.5° (+ 0.5°), the T2 angle
at 37° (£ 0.5°), and the neck plate
laterally level (+ 0.5°), the distance in(X)
between the H-Point and the OC pin
should be 156mm (£ Smm) and the
distance in (Z) between the H-Point and
the OC pin should be 609mm (+ Smm).
See Figure 12. The curvature check shall
be performed after every 15 tests and all
measurements should be recorded and

fully documented.

(FF 7} ‘7“ El—r)

7.2 Certification. The dynamic response of]
BioRID is checked by attaching the spine,
torso and head to a mini-sled that is
impacted through foam by a 33.4kg probe
and a velocity of 4.76m/s+ 0.1m/s. The
specified response of the dummy and
detailed test specifications are described

in Test Procedure: Calibration of BioRID

356.1 # 4 ¢ ¥ ¥ & (Spine

Curvature Check)
¥+ 2 & % ¥ (Adapter plate) 3 3t

kTG b ¥ # 4R (Occipital
Condyle » OC)% B % 29.5 B (+
05 B) T2 4B 5 37 B (0.5
) > 58+ (Neck plate) & ff o -k T
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w2 B eh X R 8 REER R 5
156mm (+5mm) > Z & & FE3 R
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3.5.6.2 % B (Certification)
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7.1.2 Tt is recommended that the BioRID
be re-certified after every 15 tests.

7.1.3 All certification documents are to be
provided in the laboratory test report.

7.2 Adjustment of Dummy Extremities

7.2.1 The stiffness of both arms and legs
shall be checked and adjusted, where
necessary, prior to every sled test. The
adjustment procedure is as follows:

7.2.2 Arms

7.2.2.1 Extend the complete arm laterally
outward to a horizontal position. Twist
the arm so the elbow cannot rotate
downward. Tighten the shoulder yoke
clevis bolt so the arm is suspended at 1g,
see Figure 18.

7.2.2.2 Rotate the complete arm assembly
so it points forward and is horizontal.

Twist the arm so the elbow cannot rotate

available from Denton ATD, Inc.

Generally, if the dummy’s spine

curvature changes so that it does not meet

the dimensional specifications described

in Section 7.1, then likely it will no longer

meet the dynamic response

specifications. It is recommended that the

BioRID be re-certified after every 15

tests and all certification documents|3
provided in the laboratory test report.

7.3 Adjustment of Dummy Extremities

7.3.1 The stiffness of both arms and legs
shall be checked and adjusted, where
necessary, prior to every sled test. The
adjustment procedure is as follows:

7.3.2 Arms

7.3.2.1 Extend the complete arm laterally
outward to a horizontal position. Twist
the arm so the elbow cannot rotate
downward. Tighten the shoulder yoke
clevis bolt so the arm is suspended at 1g,
see Figure 13.

7.3.2.2 Rotate the complete arm assembly
so it points forward and is horizontal.

Twist the arm so the elbow cannot rotate
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suspended at 1g.

7.2.2.3 Bend the elbow by 90° so the hand
moves toward the chest. Adjust the elbow
rotation bolt through access in the upper
arm to hold the lower arm horizontally
suspended at 1g.

7.2.2.4 Reposition the arm so it points
forward and is horizontal. Twist the lower
arm at the elbow, so the lower arm can
pivot downward to vertical. Adjust the
elbow pivot bolt through access holes in
the lower arm flesh at the elbow to hold
the lower arm suspended at 1g, see Figure
18.

7.2.2.5 Extend the arm and twist the palm
so it faces down. Adjust the wrist pivot
bolt at the base of the hand so it is
suspended at 1g.

7.2.2.6 Adjust the wrist rotation bolt
through access in the wrist flesh to hold it
suspended at 1g.

7.2.2.7 Repeat procedure for other hand

and arm.

suspended at 1g.

7.3.2.3 Bend the elbow by 90° so the hand
moves toward the chest. Adjust the elbow
rotation bolt through access in the upper
arm to hold the lower arm horizontally
suspended at 1g.

7.3.2.4 Reposition the arm so it points
forward and is horizontal. Twist the lower
arm at the elbow, so the lower arm can
pivot downward to vertical. Adjust the
elbow pivot bolt through access holes in
the lower arm flesh at the elbow to hold
the lower arm suspended at 1g, see Figure
13.

7.3.2.5 Extend the arm and twist the palm
so it faces down. Adjust the wrist pivot
bolt at the base of the hand so it is
suspended at 1g.

7.3.2.6 Adjust the wrist rotation bolt
through access in the wrist flesh to hold it
suspended at 1g.

7.3.2.7 Repeat procedure for other hand

and arm.
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7.2.3 Legs

7.2.3.1 Remove the jacket from the
dummy.

7.2.3.2 With the lower leg at 90° to the
upper leg, and the dummy in seated
position, lift the upper leg assembly
above horizontal. Adjust the femur back
set screw so the upper leg is held
suspended at 1g.

7.2.3.3 Rotate the lower leg assembly so it
is horizontal. Adjust the knee clevis bolt
so the lower leg is held suspended at 1g.

7.2.3.4 Adjust the ankle ball joint screw so
the foot is held suspended at 1g. The
ankle adjustment is not critical and is
determined by individual feet.

7.2.3.5 Repeat the procedure on the other
leg and foot.

7.3 Clothing

7.3.1 The dummy should be dressed in two
pairs of close-fitting, knee-length,

spandex/lycra pants and two close-fitting,

short-sleeved spandex shirts. The under

layer of clothes should be worn with the

GF%+ 2T B7F)

7.3.3 Legs

7.3.3.1 Remove the jacket from the
dummy.

7.3.3.2 With the lower leg at 90° to the
upper leg, and the dummy in seated
position, lift the upper leg assembly
above horizontal. Adjust the femur back
set screw so the upper leg is held
suspended at 1g.

7.3.3.3 Rotate the lower leg assembly so it
is horizontal. Adjust the knee clevis bolt
so the lower leg is held suspended at 1g.

7.3.3.4 Adjust the ankle ball joint screw so
the foot is held suspended at 1g. The
ankle adjustment is not critical and is
determined by individual feet.

7.3.3.5 Repeat the procedure on the other
leg and foot.

7.4 Clothing

7.4.1 The dummy should be dressed with
two pairs of close-fitting, knee-length,
spandex/lycra pants and two close-fitting,
short-sleeved spandex shirts. The under

layer of clothes should be worn with the

(F4% AT BT
3.5.6.2.3 HEH
3.5.623.1 #HrF At ko
iﬂﬁi&*%$$f
CIRE 90 4 g L AN
TokT U EE g}i’rgr%f
T TR AT @ IR 1 g pF IR
B

3.5.6.2.33 & H T IR A ¢ H
kT o B & U AR
TR g PR R o

356234 4 FERIVIE K M & LT
gm0 A BRI g R T
o & 13 W) A B K 3R AEERIN o

3.5.623.5 ¥ - L4z RN E 4R
% 2 o

3563 * %

35.63.1 A BT FS EpLL 2
PSR R R A P 2T
FS EphL e R R o
L A S I TR
JRRFE G e p g2 (T

(Pﬁ Z;t i k. E%]T)
3.5.6.3.3 B

3.5.63.3.1 Mg A E 2 e

Lﬁﬁil‘%ﬁw

220G 00 B M4 G b AEINAS B

IokT bl o A EORF (8

Tl b 4o @ RN 1g pFIR4E
B -

o b RN T

$13.5.6.3.3.3 4 # T RN A, % H A
KTk R oA BB R & U AR 4
TR g RFR T o

3.5.633.4 # BB K M & 4]
ro @ A RUrIROt lg BER T -
T ik U ) A B R IR BEERIR o

3.5.633.5 ¥ - &grE B3Nt £ 4
e 3 o

3.5.6.4 % ¥

3.5.64.1 4 B sF FA EppE 2
Bk R e P T
FAph b e R R 2 o
LY BT ST R %
FRAFH G p R 2 (T

177




2025 & Euro NCAP %

2019 # Euro NCAP %#.3

i3 37 TNCAP i =

*ﬁ@zﬂ)

#/ TNCAP # - 543

shiny/smooth side of the fabric facing out
the

shiny/smooth

and over-clothes  with  the

side  against  the
underclothes (i.e. dull side facing out).
The dummies feet should be shod with

size 11 (45 European) 320mm-325mm.

7.4 Instrumentation

7.4.1 The instrumentation required to
perform the Euro NCAP evaluation is
listed in Table 2. The T1 acceleration
should be the average of right and left
side accelerometer measurements. All
instrumentation shall be calibrated before
the test programme.

7.4.2 The channel amplitude class (CAC)
for each transducer shall be chosen to
according to Table 2. In order to retain
sensitivity, CACs which are orders of]
magnitude greater than the minimum
amplitude should not be wused. A

transducer shall be re-calibrated if it

reaches its CAC during any test. All

instrumentation shall be recalibrated after

shiny/smooth side of the fabric facing out
the the
the

and over-clothes  with

shiny/smooth ~ side  against
underclothes (i.e. dull side facing out).
The dummies feet should be shod with
size 11 (45 European or 279mm) Oxford-
style, hard-soled, work shoes
(e.g. MIL-S-13192P).

7.5 Instrumentation

7.5.1 The instrumentation required to
perform the Euro NCAP evaluation is
listed in Table 2. The T1 acceleration
should be the average of right and left
side accelerometer measurements. All
instrumentation shall be calibrated before
the test programme.

7.5.2 The channel amplitude class (CAC)|3
for each transducer shall be chosen to
according to Table 2. In order to retain
sensitivity, CACs which are orders of]
magnitude greater than the minimum
amplitude should not be wused. A

transducer shall be re-calibrated if it

reaches its CAC during any test. All

instrumentation shall be recalibrated after
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instrumentation along with calibration
dates shall be supplied as part of the test
report.

GF$+4 ~ 7 BT)

7.5 Data Acquisition and Processing

7.5.1 The measurement data shall be
recorded according to ISO 6487 or SAE
J211/1 at a minimum sample frequency of
10kHz Table 2 specifies the channel
frequency classes for each necessary
measurement.

7.5.2 Measurement data shall be
considered for evaluation until the point
in time at which the head rebounds from
the head restraint or at 300ms after T-
zero, whichever occurs first.

7.5.3 Prior to test all data channels shall be
offset to Z€ero, where ZET0

(acceleration/force/moments) is defined

by the average quiescent channel value

over 100 at 10kHz

samples (or

equivalent) before time offset. This

should be recorded a significant duration

instrumentation along with calibration
dates shall be supplied as part of the test
report.

Gr3+ *F ®T)

7.6 Data Acquisition and Processing

7.6.1 The measurement data shall be
recorded according to ISO 6487 or SAE
J211/1 at a minimum sample frequency of]
10kHz Table 2 specifies the channel
frequency classes for each necessary
measurement.

7.6.2 Measurement data shall be
considered for evaluation until the point
in time at which the head rebounds from
the head restraint or at 300ms after T-
zero, whichever occurs first.

7.6.3 Prior to test all data channels shall be
offset where

to ZEero

defined

Zero,
(acceleration/force/moments)is
by the average quiescent channel value

over 100 samples at 10kHz (or

equivalent) before time offset. This

should be recorded a significant duration
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10.1 Criteria

The purpose of the whiplash test is to test
the seat and head restraint assembly in
order to assess the extent to which they
reflect best practice in preventing soft
tissue neck injuries.

This is based on the following performance
criteria:

- Head Restraint Contact Time (T-

HRC(Start) T- HRC(End))

- T1 x-acceleration, T1

- Upper and Lower Neck Shear Force, Fx

- Upper Neck Tension, Fz

- Upper and Lower Neck Moment, My

- Head Rebound Velocity

- NIC

- Nkm

- Seatback Dynamic Opening.

Details of how the criteria are calculated

10.1 The purpose of the whiplash test is to
test the seat and head restraint assembly
in order to assess the extent to which they
reflect best practice in preventing soft

tissue neck injuries.

This is based on the following performance
criteria:

Head Restraint Contact Time (T-
HRC(Start) T- HRC(End))

- T1 x-acceleration (“T17)

- Upper Neck Shear Force (“Fx) and
Upper Neck Tension (“Fz”)

- Head Rebound Velocity

-NIC

- Nkm

- Seatback Dynamic Opening.

A summary of how the criteria are
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are provided in TB 021 “Data Format and
Injury Criteria Calculation”. Further
details on the calculation of certain

criteria are given below.

10.2 Head Restraint Contact Time T-
HRC(Start) T-HRC(End)

Head restraint contact time should be
ascertained using a contact switch
method, comprised of a proprietary
lightweight, self adhesive conductive foil
placed over the surface of the head
restraint, and the rear of the ATD skull

cap.

Minor breaks in the contact time (up to
Ims) are permissible if it can be proven

that these are due to poor electrical

calculated is provided in TB021 “Data
Format and Injury Criteria Calculation”.
Below a more extensive description is
given for the most important assessment
criteria.

10.2 Head Restraint Contact Time T-
HRC(Start) T-HRC(End). Head restraint
contact time should be ascertained using
a contact switch method, comprised of a
proprietary lightweight, self adhesive

conductive foil placed over the surface of]

the head restraint, and the rear of the ATD

skull cap.
Head Restraint Contact Time T-
HRC(Start) is defined as the time

(calculated from T=0) of first contact
between the rear of the ATD head and the
head restraint, where the subsequent

continuous contact duration exceeds
40ms. For the purposes of assessment, T-
HRC(Start) shall be rounded to the
nearest millisecond.

Minor breaks in the contact time (up to
1ms) are permissible if it can be proven

that these are due to poor electrical

ERNE

3592 F ¥ 4% f§ P B (Head
Restraint Contact Time) T-HRC( B
4+) T-HRC (& &)

R EM S &
PR 3% uﬁﬁ@%%ai
ATDEE % {5 I
@ 45 (Lightweight, self adhesive

N2
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- .1'/‘:

conductive foil) = o
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o

3592 F ¥ 4& f§ P B (Head
Restraint Contact Time) T-HRC( B
45) T-HRC (2 4)

R*rEGEM D 2T REN
PERY 0 3% uﬁﬂ@%%@;
ATDEE 5% 153 2 423 p 2L55 %
@ 45 (Lightweight, self adhesive

o4
(=

conductive foil) e = o
SRV 4R P T-HRC (B 4o ) 2 %
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Ff PR (GET=0 B 43t 8 )
& '? 5 F 1R ACE 40ms - 3
=% T-HRC (B &) PF R fi
rNPR BFRITZER o

v

N,

“~

P

(5 ‘\1\'

e

FUREPFITF R LNRE
A RIT ORI Y U
(B % Ims); %m » X F 2L B

181




2025 # Euro NCAP .37 2019 & Euro NCAP 3% 1237 TNCAP i~ ¥ (% = 4 ) ¥ TNCAP % - w337
contacts, however these must be| contacts, however these must be| *:E{THEH > FRETIEfPP ¥rT 2 PRETAE O TR T
investigated with reference to the film to| investigated with reference to the film Fl i o4 4 F m ?» i o4 = 4 5 m %

ascertain whether the breaks in contact
are not due to biomechanical phenomena
such as ATD ramping, head restraint or
seatback collapse, or ‘bounce’ of the head
during non-structural contact with the

head restraint.

10.3 T1 X-Acceleration
BioRID is fitted with twin accelerometers
on the first thoracic vertebra (T1), one on
either side of the lower neck loadcell
assembly. The data channels acquired
from these accelerometers should both be
filtered to channel

detailed in TB 021.

frequency class

to ascertain whether the breaks in contact
are not due to biomechanical phenomena
such as ATD ramping, head restraint or
seatback collapse, or ‘bounce’ of the head
during non-structural contact with the
head restraint. For the subsequent criteria,
the end of head restraint contact must also
be found; T-HRC(end). This is defined as
the time at which the head first loses
contact with the head restraint, where the
subsequent continuous loss of contact
duration exceeds 40ms.

10.3 T1 X-Acceleration. BioRID is fitted
with twin accelerometers on the first
thoracic vertebra (T1), one on either side
of the lower neck loadcell assembly. The
data channels acquired from these

accelerometers should both be filtered to

channel frequency class (CFC) 60 as
defined by SAE J211.
channel, T1(t), should then be produced

An average

from the two filtered signals, as follows:

(Biomechanical phenomena)( &]4-
ATD # 2 (Ramping)~ 2+ & # #
SJCNEE R S Y
g TR B) et o

i ER

3.593T1 X-4eik B

BioRID + i % — #3342 (T1) + %
F oA v AR A W T gEPn

2L A d et SAEJ211 %

4 5 & 5 (CFC)60- 43

A (] e ik HLOTB1F 25 i Hdy o

B % B Euro NCAP 3 jirid 4F

A

A7 B

TBO021 & {7 ik -

(Biomechanical phenomena)( &]4-
ATD # = (Ramping)~ 2 # & # #
ol BNERIRBIER L 2L ‘fﬁ'ﬁ_é’q—
R TE R $) hiE e
Vo2 B PR T-HRC (%
A HE &G ABEEING R B
+: 4 3t(Loses contact)Z FFRF » °©

2 {8 P ¥ A 3EAR i 40ms -

3.59.3T1 X-4cif B

BioRID + & % — & 3342 (T1) + %
TR EAeiE AR A W] T FE PR
FELH A e SAEI211 %
# 2 3 E M 5 % B (CFC)60 4~ %+
B e i LTI 18 2N i B
Tk o FRis o A BRI G

5 7 A 2 B T 32 i

T1(t)(Average channel) > 4
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T1liepe(t) + T1yigne(2)

T1(t) = 5

where:

Tlleft(t) =  Acceleration channel
measured by the left hand TI1
accelerometer.

Tlright(t) = Acceleration channel
measured by the right hand TI1
accelerometer.

The maximum, Tlmax, should be

generated from this average T1 channel,
considering only
the portion of data from T-zero until T-

HRC(end) as follows:

T1lpar = Max

T—HRC(ena)

[T1(0)]

10.4 Upper Neck Shear Force (Fx) and
Upper Neck Tension (Fz). The upper neck
loadcell of the BioRID records both shear
and tensile forces. If the instrumentation
is configured in accordance with SAE
J211, positive shear should be indicative

of a head-rearwards motion and positive

T1(t)
T1. () +T1.(t)
B 2
_/‘ti v
(= = B T1 4eae RP|HFE
4E3i B
(t)— B T1 4z P E
Srig B

ﬁ’»“ IE’ Tlmaxﬁ%/f Tl’li/"é’ﬁ
A4 " W miE To ¥ THRCes

S < EE ey
Tlpax = Max [Tl(t)]
T-HRC( %)
3594 FEp3n g4 (FX) % T

$5E 4 (Fz)
BioRID * 2 P @a €7
];gfagﬂ{u& Z ZE 4 O,E)i/ﬂ z
kLB~ % Fi(Instrumentation) %
SAE J211 fe ¥ > Pl & % 4
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tension should be associated with pulling (Positive shear) & 3¢ g 7 Ep 30 R
the head upwards, generating a tensile FH > @ ¢ » 5%k 4 (Positive
force in the neck. Firstly, both the Fx and tension) B ¥ EE iR F P dAp B o
Fz channels should be filtered at CFC B ﬁ.}?f“ﬁ_i -4 o 5 4 v Fx
1000. Peak values, Fx max, and Fzmax, %2 Fz & Bidp v R CFC 1000
should then be determined for each of the TRk ,’L\ (s g A 4 % 3R 4
forces, considering only the portion of] Z_*% i@ Fxmax * Fzmax > ¥ &%
data from T-zero until T-HRC(end), as e i€ _TO0 3] T-HRC (&) 2 #
follows: S I
Fmax = T—%gﬁnd)[}?x(t)] FXpmar = Max [Fx(t)]

T-HRC( %)
Fomax = T"%géﬂd)[FZ(t)] FZpax = Max  [Fz(t)]
T-HRC( %)
3595 BN K HiF B —deig o B
104 Head Rebound Velocity —|10.5 Head Rebound Velocity —{3.5.9.4 EF3RF Wi B —4cif o 2 .

Acceleration Sled Technique
The head rebound velocity (in the
horizontal/X  direction) should be
determined using target tracking. Refer to
the Euro NCAP Film and Photo protocol
for additional considerations regarding

the use of high speed cameras.

Acceleration Sled Technique. The head
rebound velocity (in the horizontal/X
direction) should be determined using
target tracking. Ideally this should be
performed using footage acquired from
on-board camera systems, however off-
board systems can provide suitable views
providing the camera positioning is
correct and compensation is made for the
of sled.  Various

movement the

# * P %3 gi(Target tracking);i‘l %
FpRRE i B (CRT/X 3w )e
%+ TNCAP &% 5@%%%,
NN AR £ S0 L
BARER -

i# * p & i Bi(Target tracking)®| T
ERRNE i B (PRT/X 3w )e st
LN NI I AY ) I
r e EREp
A Y TR Al o
3y B - b2 (Off-board)  *o
AERELEE G o LS
) RIS S - AR W i
2_F e o Ft o A R R 2L
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proprietary  film analysis packages IS e o %% TNCAP 4+
include functions to achieve this analysis FEipRARE o U f25 B e *
consequently this method will not be BRENWZ B IR EIE
covered in detail in this document. Refer

to the Euro NCAP Film and Photo

protocol for additional considerations

regarding the use of high speed cameras.

10.4.1 Time for Occurrence of Peak|10.5.1 Time for Occurrence of Peak|3.5.9.4.1 % & F 8 B % 4 PFR(35951 4 5 rid gt FR
Rebound Velocity. Theoretically, the peak| Rebound Velocity. Theoretically, the peak| (Time for Occurrence of Peak| (Time for Occurrence of Peak
rebound velocity should occur due to the| rebound velocity should occur due to thel Rebound Velocity) Rebound Velocity)
elastic energy release from the seat| elastic energy release from the seat{Z23¥m_+ » 52 4cig B4 B I1IL{8 » Tk > S B Seg B B BRS
assembly, after the peak sled acceleration| assembly, after the peak sled acceleration| o *% 38 I’)‘ it (Elastic energy) £ | o %382 5 (Elastic energy) &

has occurred. In the case of an
acceleration sled this should also be prior
to the sled braking, which at the earliest
should occur from 300ms. It should be
verified that there is sufficient time before
the onset of sled braking for the particular
sled being used, and that any peak
rebound velocity analysis is not
undertaken during the sled braking phase.
The rebound velocity of the ATD is
usually generated due to the release of
stored elastic energy within the seat

structure, suspension and foam. The time

has occurred. In the case of an
acceleration sled this should also be prior
to the sled braking, which at the earliest
should occur from 300ms. It should be
verified that there is sufficient time before
the onset of sled braking for the particular
sled being used, and that any peak
rebound velocity analysis is not
undertaken during the sled braking phase.
The rebound velocity of the ATD is
usually generated due to the release of]
stored elastic energy within the seat

structure, suspension and foam. The time

B, Fla g 4% Bk HE
R e Mg A LB
I A LB F R
i 300ms B 45) w0
FREIL Y 2R LB
B e 2R R
BB RFIEIRE BF
g B AT o ATD 2 F #Big B il
PR RS RM 2 FEH
LN BE G2 N ok o B R
i R 2 PEFRYE T=0 2
300ms FFEERF sHiE B2 B4 ok

—‘I’A\’E‘_ o

o

_r]

2 T

A

F_*

&
N

- S

B, Fla g 4% 5k E
R MAviE A 2B a3

RBEEANSAIHELES (55
R 300ms B ) w0 Fp 0

o

JRREELR Y 2 F R LB HEFL
fﬁﬁ‘w’ﬁ DR ZF REFER IR A

LALBYRM AT ERE BF
g B AT o ATD 2 F 383§ B il
PR RS RM 2 e H
AR G 2 A ko M B R
B#2PFR Y T=0 2
300ms FFEER K sHiE B2 B4k
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of occurrence of peak rebound velocity| of occurrence of peak rebound velocity
should be the maximum horizontal| should be the maximum horizontal
component of head rebound velocity| component of head rebound velocity
calculated between T=0 and 300ms. calculated between T=0 and 300ms.
10.4.2 The ATD shall be equipped with a[10.5.2 Target Placement. The ATD should|3.5.9.4.2 ATD &g 385 vp R 22 g3%|13.5.9.52 f 2% ¥
suitable target placed on the side of the| be equipped with a suitable target placed] £ & < Wi — B & i 2 P |ATD Fg80vp RIFEEgFINE w2
head flesh, coincident with the head| on the side of the head flesh, coincident| & o b ¢h » ¥ 3 S8 2% ¥ = 3| ki - BEF 2 P ot b
centre of gravity. Additionally, three sled| with the head centre of gravity] P 58 XZ T o F g3 a3 B FAX I RXRE=BPiHe o8
targets will be required. Two fixed targets| Additionally, three sled targets will be| P &2 4 dft(Separation)snH 2 54| XZ T 6 + b3 = B P 5 A~ 4
of known separation should be placed on| required. Two fixed targets of known| Bk > ¥ 22 ¥F 7 Efr L58| (Separation) i w4t gL > ¥ AT
the sled in the same XZ plane, such that a| separation should be placedonthe sledin| (Bl % B2 %4 gL)o 3t 3 ﬁ\- RERYPF X EIT o ? L2 (Bl %
fixed reference can be obtained that will| the same XZ plane, such that a fixed| #HEF: FZ & m ’; Vo FRWER B2 2P ). ¥ ﬁ-%%% 5]
not be obscured during the test (B1 and| reference can be obtained that will notbe| ## & S HFFETEMAT FH o 7| A5 > Vo 7 EHEF BB A
B2 targets). In the case of an onboard| obscured during the test (Bl and B2| & * 2 & ¢ w2 & B ¥ 2 «lr” TR TE A o TR LB
view, a small compensation may be| targets). In the case of an onboard view, a| %% 8L > 12 % 3t 5 & g 4R & tiiE C GRS B E T4 gk o
required for camera movement or shake.| small compensation may be required for| * % = B 54 BLiE (FAF T o 275 | M E S LR K AaE 2 R = B
This can be made using the two fixed| camera movement or shake. This can be| * ** 4 472. P HBEREF FR V. b S 4 BRE 748 o 273 * 20447
targets of known spacing on the sled, and| made using the two fixed targets of| (Depthscaled) > ™4 Y A&z | 2. p £ 2R 7 7 = & vt ] (Depth
a third target from which a sled| known spacing on the sled, and a third] @ £ £ o scaled) > M4 F Y A2 T A
coordinate system may be created. All| target from which a sled coordinate 2o
target points used for analysis should be| system may be created.
depth scaled to compensate for any|All target points used for analysis should
differences in the Y-coordinates. be depth scaled to compensate for any
differences in the Y-coordinates.
10.4.3 Determination of Rebound Velocity|10.5.3  Determination of Rebound|3.5.9.4.3 #| % _F ik & 3.5.9.53 ¥z F #iE B

186




2025 & Euro NCAP %

2019 & Euro NCAP %#.3

%37 TNCAP i+ ¥ % (%

w)

/& TNCAP % - %44

Velocity.Using a  suitable  “target

tracking” film analysis technique,

generate traces as follows:
Head centre of Gravity target velocity
(absolute laboratory reference) .
Sled velocity (absolute laboratory
reference).

Both traces should be offset adjusted then
filtered at CFC30. Head rebound velocity
is then defined as the difference between
the sled velocity and the head velocity.
Rebound velocity can be calculated as:

VRebound = VHead C-of-G (abs) — VSled
(abs)

Where:

V Rebound = Instantaneous rebound X-
velocity of the head c-of-g, relative to the
sled

V Head C-ofG (abs) = Instantaneous X-velocity
of head centre of gravity, absolute.

V skd @bs) = Instantaneous X-velocity of]
sled, absolute.

Generate a third trace of head centre of
gravity rebound velocity, relative to the

sled. The maximum value and the time at

i £igz T PR H BA 4T

Pt o A 4 T 7 chdL g (Trace) ¢
(DFFRE P R B (e R4 %

—ﬂ”} E)"
Q) Bk (RPIBHESTH T
f_‘ﬁ_)"

A 1B B R i £ 3 (Offset
adjusted) > #X # 1 CFC30 it {75
Moo FpINF BB R T EG o B
@ RSTEIER T LR T
F O Rl e

V; &= Vf'fg”gﬁ’g_‘ w Vrf‘—*"(abs)

He

VE = S3NE i 58 2 g
PR E X ER o

VEEINE & (abs) =FFI0E &2 B2

P X i R

gFHE -
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The peak rebound velocity should be
verified using the end of head restraint
contact time, T-HRC(end), that this
maximum is during the rebound from the
head restraint and is not generated within
the sled braking phase. Should higher
peaks be generated in the sled braking
phase, these should be disregarded and
the initial peak of rebound velocity which
occurs at or very near to initial rebound
from the head restraint should be taken as
the peak value.

10.5 NIC Calculation

The NIC is based on the relative horizontal
acceleration and velocity of the occipital
joint relative to T1. To calculate NIC, two
data channels are needed, which are the
head x-acceleration and average T1 x-
acceleration.

Each channel should first be converted
from ‘g’ to metres per second squared
(m/s?), and the head x-acceleration should
be filtered as defined in TB 021. The

Tl  channel

average (previously

which this occurs should be noted.

[t should be verified using the end of head
restraint contact time, T-HRC(end), that
this maximum is during the rebound from
the head restraint and is not generated
within the sled braking phase. Should
higher peaks be generated in the sled
braking phase, these should be
disregarded and the initial peak of]
rebound velocity which occurs at or very
near to initial rebound from the head
restraint should be taken as the peak
value.

10.6 NIC Calculation. The NIC is based on
the relative horizontal acceleration and
velocity of the occipital joint relative to
T1. To calculate NIC, two data channels
are needed, which are the head x-

and Tl

acceleration X

average
acceleration.

Each channel should first be converted
from ‘g’ to metres per second squared
(m/s?), and the head x-acceleration should

be filtered at CFC 60. The average T1

channel (previously calculated) is the

I BT ST o=
P T-HRC (%4 ) ARzt i
S EA R FEHETE S
A LB LB RN F S o
BEDPEF {F A
el AT BcilE » MYy Tk
A BRI E K B A
FERBEE

)
=3

“
g

At
4

3.5.9.5NIC +*+ &
NIC i & % & #+ ¥ B & (Occipital
joint )22 T1 B erfp ¥R T 4eid B

g R o3t E NIC F & gpin X
e BEE Tl T3 X wiei B A
I #cdpid 3 o

# i i (Channel) i £ 5 " g # $
a8 /FT 3 (m/s?) 0 R X e
4vig B J& i BB Euro NCAP $ jiFid

3¢ TB021 & 7 pA » T1 L35
FO(ABFE) Lgies plioi
B 12 _Buro NCAP # ji¥ il 3%

Pt R Y R EARR T
HRC (&) mintt o+ B4 4
BERHEFAEL @0 R
KA EP B cF o B KB
Bd {Red gAd > RLRE

im0 MERPLE F] B B -
R IEND I AR AR KL N R

e
R

3.5.9.6 NIC 3+ &

NIC & & 4 & #t % B & (Occipital
joint )& T1 B efp §-K T 4o i &
g R o3t E NIC p & g X
L BEE TI X phid BEA
By id 3g o

# i if (Channel) i £ & " g & $
a8 /FT 3 (m/s?) 0 RN X
deik & s CFC60 & 7 gk » Tl
TimgyE (AH3E) Zfa
pl4cik B 2 CFCO0 it 2. i i
PLEE o T2 A4S 2
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calculated) is the result of combining two| result of combining two channels, both off TBO021 jm# 2 i i 2 & % % o 4 3.59.3 -
channels, both of which were filtered as| which were filtered at CFC 60.
defined in TB 021. Reference should be made to Section 10.3
for details of how this average channel is
produced.
. R
The “relative x-acceleration” N T 2 B en AR X o 4o id
between head and T1 should be generated B (yxrel) 2 Tl X & 4cig B
by subtracting the head x-acceleration (yxTl) B2 EEINX e B
ead Cyx EE38)» B34 !
(7 | F :
from the T1 x acceleration
K = =y
(7:) ,
7 : PHEME T 2 Feoh T X
This channel is calculated as follows: R

B (Vxrel ) H_ 22 p5 & 4p B 2_ 4P

- Tl Head ¥ o4 i B i i (Relative
Yo =Ve Ve

acceleration channel)#% 4 > & ;% 4r
The relative x-velocity (Vxrel ) between T
head and T1 should be calculated, by _
integrating the relative acceleration
channel with respect to time, as follows: t
e byt v = [ W
p = J'}'_‘. (r)dt 0
0 NIC if ig (NIC channel):* & % 4p %t
The NIC channel is then calculated as a Seif BRI 020 4e F AREIE R
combination of relative acceleration R Bl Sk
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multiplied by 0.2, and added to the square NIC(E) = 0.2 = y7°L(t) + [VIeL(D)]?

of the relative velocity. The calculation is
according to the following equation: ¥ B _T0 7] T-HRC (B4 ) 2
Hoyy o jEn i B 0 NIC b < &

( NICmax ) ( Maximum overall

NIC(t) =025y (1) + [V ()]

The maximum overall NIC value ( NIC NIC) > 4r7F
max ) should be obtained from the trace NICpyy = Max [NIC(t)]
considering only the portion of data from T-HRC(%5%40)
T-zero until T-HRC(end) as follows: R EEHAS PR
NIC.. = Max INIC®)]
T-HRC(end)

This maximum value should be noted,
along with the time at which it occurs.

10.6 Nkm Calculation 10.7 Nkm Calculation. The following|3.5.9.6 Nkm 3+ % 3.5.9.7 Nkm *+ &
The following definition is provided| definition is provided following the|i% FK?: . S U I R R 73“; P — A *F BB F T 2
) T EBIRIFAP IO AT W Ko T W IRIR AP IR W
/16> (Anterlor/Posterlor) = /{¢ * | (Anterior/Posterior)i& #>
iaoqu,lzgﬁpﬁﬁﬁgﬁé KE &k oo Flutoo MEEIR G AREA

VSRiEe ST L TH S ) VSRiFe T ES T L TH S )

following the commonly accepted] commonly accepted convention that
convention that derives the “Anterior/| derives the “Anterior/ Posterior”

Posterior” directions from the torso| directions from the torso motion relative

-L?ﬁ)%‘-al,ghj-\
%

motion relative to the head. to the head. Consequently, torso forward

Consequently, torso forward motion| motion relative to the head would be| ¥ & * % & SAE J211 *ﬁ% k| PR * @4 SAE J211 %é‘ﬁ iR

relative to the head would be referred to| referred to as ‘anterior’, and providing] % » #-# 4 fpR2Z. + FINL T4 | B BF 4 jpfpz P FIvL TS
s AR | (Fx 1) (spiz s Ap A

compliant instrumentation is used, would| used, would produce an associated| Fg<R/L{s ) RN (S ) o

P CIEEEN S ARSHAAE 5 SRERALIF 2 0 MEEIN S ARY AN > SRER L

WL s H T AAET WL p T A4 BT

as ‘anterior’, and providing SAE J211| SAE J211 compliant instrumentation is| (Fx * ) (113%#% 5 4

produce an associated positive upper| positive upper neck shear force, Fx upper| >

LN ( N
LN ( N

—N
—N

neck shear force, Fx upper .(“Head|.(“Head rearward relative to the torso”)
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rearward relative to the torso™)

Conversely, the movement of the torso
rearward relative to the head is referred to
as ‘posterior’ and produces the opposite
sign of shear force.

The Nkm criterion is based on a
combination of moment and shear forces,
using critical intercept values for the load
and moment. The shear force intercept
value is identical for anterior or posterior
values, being 845N in both directions of
loading. However, the critical intercept
value for the bending moment depends on
the direction of loading, having a value of]

47.5Nm in extension (head rotation
rearwards), but a value of 88.1Nm in
flexion (head rotation forwards).

Two channels will be required to perform
the Nkm calculation, upper neck shear
force Fx upper ,in Newtons (N) and
moment, My upper in Newton-metres
(Nm).

Typically the shear force will be acquired

in kilo-Newtons (kN), and so in those

cases, a conversion from kilo-Newtons

Conversely, the movement of the torso
rearward relative to the head is referred to
as ‘posterior’ and produces the opposite
sign of shear force.

The Nkm criterion is based on a
combination of moment and shear forces,
using critical intercept values for the load
and moment. The shear force intercept
value is identical for anterior or posterior
values, being 845N in both directions of]
loading. However, the critical intercept
value for the bending moment depends on
the direction of loading, having a value of]
47.5Nm in extension (head rotation
rearwards), but a value of 88.INm in
flexion (head rotation forwards).

Two channels will be required to perform
the Nkm calculation, upper neck shear
force Fx "rer in Newtons (N) and
moment, My "PP¢" in Newton-metres (Nm).

Typically the shear force will be acquired
in kilo-Newtons (kN), and so in those
cases, a conversion from kilo-Newtons

(kN) to Newtons (N) will be required.

4 K B o

Nkm ##3 & A4 221§ 4 2
B E > @ B FETRR E (Critical
intercept values)*| T_§ §* 2 4 4&-
AR g2 4 AR 4p
oA B e 0% 5 845N

g 4 apz REETRA B

AR RS RS

(Extension > Ef ¥% /L {s #& 65 ) &

47.5Nm> e %*d = % (Flexion -’ £f

ML F) 5 88.1Nm -

v

»

g P A (Fx P)E G2
(N)» # 2My }F)H = 5 2 #H-2
C(Nm) g A B R
Nkm 45 #c -

v

T 0 R M 2 (KN e

AR F nfa g o

Nkm #8313 & A4 ;21§ 4 2
Lo # % fERR @ (Critical
intercept values)*| T_§ % 4 4&-
(S BeiE 2 B4 A REE 4R
oA B % 5 845N

A 4 ap 2 R EETRR B R

AR AR WS e

(Extension > Ef ¥% /L {s #& &) &

47.5Nm> i %% & = & (Flexion > £

ML ) 5 88.1Nm o
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»

v

S5 94 (Fx 0 )E 5
(N) » 4 sB(My F)¥ =5 242
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By
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T4 HE L F2aEkN)
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(kN) to Newtons (N) will be required.  |Once it has been confirmed that both shear| = #g(N) © 2 #H(N) °
Once it has been confirmed that both shear| force and moment are in the correct units,|— £ FEin ¥ 4 ¥ 4 &3 'ﬁ Ht|- mintd &l en 'ﬁ Hi+p
force and moment are in the correct units,| filter My "Perat CFC 600, according to| F&{é » & BB Euro NCAP il 4f| #xfs » & B SAEJ211 12 CFC600

filter My "Pe" as defined in TB 021. To
allow combination of the My upper and
Fx upper channels, another Fx upper
channe should be produced, filtered as
defined in TB 021. Due to the
construction of the BioRID, a correction
must then be made to convert the actual
moment measured by the upper neck
loadcell into the moment about the
Occipital Condyle (OC). The corrected
moment, My °C is equal to the upper neck
shear force Fx upper multiplied by a
constant, D, then subtracted from the
measured moment, My upper

. Calculate the Moment about the OC
according to TB 021.

The four components of Nkm are then
calculated using the upper neck shear

force Fx "Pe' and the corrected moment

SAE J211. To allow combination of the
M, vppet and Fy “PPer channels, another Fy
upper channel should be produced, filtered
at CFC 600. Due to the construction of]
the BioRID, a correction must then be
made to convert the actual moment
measured by the upper neck loadcell into
the moment about the Occipital Condyle
(OC). The corrected moment, My ©€ is
equal to the upper neck shear force Fx
upper multiplied by a constant, D, then
subtracted from the measured moment,
My upper. Calculate the Moment about
the OC according to the following

equation:

M\_m' O=M"(@®-DF. " (0

Where D=0.01778m
The four components of Nkm are then
calculated using the upper neck shear

force Fx "PP*' and the corrected moment

about the OC, My °C€.

TB021 it {7 My—‘;/a;ﬁt o Lt
(Combination)My * % Fy } il if -

BiE2Y - B Fx iy ¥
Euro NCAP #jtif 3 TB021 i&

T ai o d 3t BioRID if#iﬁé i
o FIP P P FEINEE

RIE g R4 e ﬁ&ﬁ o o e
# %2 (Occipital Condyle > OC) #

Ao iy 152 4 «’rF(MyOC) EXR
z_ 4 5 My FRH b 53R
T4 Fx F ki #(D) i Euro
NCAP Hjtrid 47 TB021 3+ & OC
4 4 o

f?,s%é sk PSRNG4 By 2 B D (S
2. 0C # = M,%¢ 2+ &
BAE o

Nkm z_»

L

) g

i My "~ gk o i &
(Combination)My ~ % Fy~ i i » /f
2> 5 - B Fx
CFC600 i& {7 g ° & 3% BioRID
2 fig MR F 5
FIr LR F o g e A
& 4 = 4 % 12 (Occipital Condyle>
0OC)4 4E-ig it {82 4 s2(MyOC)

3%59:?J1§7 ’J—ﬂ:’My /}é#ﬁ;P

=

A0

P 4 Fx ¢k F (D) 0 &
T2 E OCH
M,°C(t) = M,” () = D X E.* (¢)
H¢ :D=0.01778m

SERR AR S N N F N

4
2. 0C 4 & M,°“ 3+ % Nkm 2=
[
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about the OC, M, °€.

Each channel first needs to be separated
into it’s positive- or negative-going
components by generating four new
channels as follows:

Generate two new channels, Fy, and Fy ,
based on Fupper force channel.

Generate two new channels, Myr and Mye
based on the M,°¢ moment channel.

Each of the new channels should contain
only selected positive or negative-going
portions of the respective Fx or My
channels, with all unwanted data points
being replaced by null or zero value, as
defined by:

Fxa channel contains only the positive
portion of the Fx upper force channel as
follows:

If Fx upper (t) > 0, then Fx(t) = Fx upper
(1), else Fxa(t) =0

Fxp channel contains only the negative
portion of the Fx upper force channel as
follows:

If Fx upper(t) <0, then Fxy(t) = Fx upper(t),
else Fyp(t)=0

Each channel first needs to be separated
into it’s positive- or negative-going
components by generating four new
channels as follows:

Generate two new channels, Fx, and Fyp ,
based on F upper force channel.

Generate two new channels, Myrand Mye
based on the My ° moment channel.

Each of the new channels should contain
only selected positive or negative-going
portions of the respective Fx or My
channels, with all unwanted data points
being replaced by null or zero value, as
defined by:

Fxa channel contains only the positive
portion of the Fx upper force channel as
follows:

If Fx upper (t) > 0, then Fx(t) = Fx upper
(t), else Fxa(t) =0

Fyp channel contains only the negative
portion of the Fx upper force channel as
follows:

If Fx upper(t) <0, then Fxy(t) = Fx upper(t),
else Fyp(t)=0

Mys channel contains only the positive

BEBLEELS I o A f o A

B

= (Positive- or Negative-going

components) > I & 4 w i F7id

o e

(D)%% 4 3@ Fx + A =4
i FuZ Fyo

(Q)#-4 4B i MO A 2 A
F Myr 2 Mye ©

L RATHERY

FrpEhZ

TF A G & DBl BRY R &

BB K AT

.
g

BN

?

(DFxad3g ¥ 3 Fx P T4 g2 o
IR A s G ol

(t)» 2P Fxa()=0;

QFpid R 5 Pt P4 g f
B 2L > ho T

2k Fx+ (t)<0>Fyp(t)=Fy
% B Fyp () =0

OX

BERBHLFEALLA ST Bl
£ (Positive- or Negative-going
components) * ¥ A& & w B A7l
e

(D)#-F 4 33 Fx P &2 23 Bard
F Fxa % Fyp o

A |(Q# BT MOC A F A AT

iﬁMyfz“ Mye -

L RATHEEREE
FrpENZ
04 7 & BB LR &
BB R AT

B
&

BN

»i'g

A

(DFxa3d g ¥ 3 Fx F 4382 1t
B IR ho T

Bk Fx F (t) >0 Fxa (t) = Fx
(t)» 2B Fxa(t)=0:

QF @i 75 Fx b ¥4 g2 §
B IRA > ho T

Bk Fy b ()<0>Fyp () =Fx
%P Fp () =03

OX
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M,¢ channel contains only the positive
portion of the MyOC moment channel as
follows:

If M ,°€(t) >0, then Myf (t)= M,°(t), else
Myf (t)=0

My channel contains only the negative
portion of the My°“moment channel as
follows:

If M ,O¢(t)<0, then Mye(t) = M°%(t), else
Mye(t) =0

The four components of Nkm are then
defined as:

1) “Neck Extension Posterior” ( Nep ) or
the combined negative-going portion of]
the shear force channel (Fxp) and
negative-going portions of the moment

channel (Mye), as defined by TB 021.

2) “Neck Extension Anterior” ( Nea ) or the

combined positive-going portion of the

portion of the MyOC moment channel as
follows:

If M ,9€(t) >0, then Myf (t)= M,°C(t), else
Myf (t)=0

My, channel contains only the negative
portion of the M,°“moment channel as
follows:

If M ,O€(1)<0, then Mye(t) = M,°%(t), else
My(t) =0

The four components of Nkm are then
defined as:

1) “Neck Extension Posterior” ( Nep ) or the
combined negative-going portion of the
shear force channel (Fyp) and negative-
going portions of the moment channel

(Mye), as defined by:

Ep(t)  My.(t)
il
M

ye—int

Nep(t) =

F. x—int
Where: Fx.ini = -845N, Mye.int = -47.5Nm
2) “Neck Extension Anterior” ( N, ) or the

combined positive-going portion of the

shear force channel (Fx.) and negative-

By i i £ 5 MOC 4 B i 2
NECELAEE

B MO (0> 0 Myr(0) =My (1)
E R Myf(t)=0;

(HMye i if 7 7 M,OC 4 453 i 2
B 3RA 0 e o

B MYOC (1) <0 Mye(t) = Myoc (t)°
R Mye (=0

pot o Nkmw B A HTHK 5

fs 3g 30 W 4 (Ngp ° Neck
Extension Posterior) : &' 4 if i
(Fxp) f v 3% 4 &2 4 23 3
(Mye) & 38 & ihle & > FHde
Euro NCAP # jiid 4 TB021 -

1)

EL

(2) ¢ 38 f ® 4 (Nea » Neck

Extension Anterior) : § 4 i i

By i i F 5 MOC 4 a5 i 2
A LA

B3R MO (0> 0 Myr(0) =My (1)
TR My (=0

(4Mye 3¢ ¥ 7 1\/[},0C APl i 2
foedRA o 4o ol

B3 MO (<0 My =M, (1)
F R Mye (=0

Fit > Nkmw A £ i 5

(1) s ?F— LIl (L (Nep » Neck
Extension Posterior) : 3 4 if i

(Fxp) fo 30 & &2 4 B3 3

(Mye) f o 204 ch/8 & 5 2 57 4o
T
FJ‘P(I) Mve(t)
Nep(t) = + =

Fx—int Mye—int

H

P Fxint=-845N > Mye.int = -
47.5Nm °
W g fR = 4 (Nea » Neck
Extension Anterior) @ ¥ 4 i i

)
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shear force channel (Fyx,) and negative-
going portions of the moment channel

(Mye), as defined by TB 021:

3) “Neck Flexion Posterior” ( Ng, ) or the
combined negative-going portions of the
shear force channel (Fx,) and positive-
going portions of the moment channel

(Myy), as defined by TB 021

4) “Neck Flexion Anterior” ( N ) or the
combined positive-going portions of the
shear force channel (Fx.) an positive-
going portions of the moment channel

(Myys), as defined by TB 021:

going portions of the moment channel

(Mye), as defined by:

. an (f) Mye(t)
Nea(t) - F + M
x—int ye—int
Where: Fy.int = 845N, Mye.int = -47.5Nm

3) “Neck Flexion Posterior” ( N , ) or the
combined negative-going portions of the
shear force channel (Fxp) and positive-
going portions of the moment channel

(Myy), as defined by:

Nf (t) _ xp (t) yf (t)
P Fx int Myf—int
Where: Fy.int = -845N, Mygine = 88.1Nm

4) “Neck Flexion Anterior” ( N f, ) or the
combined positive-going portions of the
shear force channel (Fxa) and positive-
going portions of the moment channel

(Myy), as defined by:

Fq(t) N
Fy

M.vf ()
Myf—inr

Nfa(r) -

—int

(3)

(4)

(Fxa) & & % & &2 4 223 3p
(Mye) f w0 4m 2 2 &

Euro NCAP #jtvif 3 TBO021 »

v e

o R 0 de &g 4 (Nfp - Neck
T4
(Fxp) f w384 4v + 4 ZBid 3
(Myf 2 5304 2 2 &

Euro NCAP H#jirid 38 TB021 -

Flexion Posterior) :

e

PR LR e ( Nfa » Neck
P4 i

2

Flexion Anterior ) :

(an) I IR A 4 P 4 s
i (Mye) & a3l 2 g

¥4 Euro NCAP H jiFid 3F

(Fxa) £ w % & & 4 553 3§
(Mye) f w304 2 2 & > &7
4o L
Fao(t) My (t
Nea(t) — xﬂ( )+ ye( )
Fy—int Mye—int

—J,Ei ¢l F(x-int):845N ’ M(ve—int):'
47.5Nm -
W FE R T 4 4 (Nfp - Neck

i” 3 ilﬁ
(Fxp) f w384 4v + 4 B3l 3

©)

Flexion Posterior) :

TB021 -

(MyD I & 284 2.8 & » 4 5% 4o
o
N (t) . Fxp(t) 4 Myf(t)
fp -
Fx—int Myf—int
H ¥ ! Fein= -845N > Mytin=

88.1Nm ©
fs T 309z & 4 ( Nfa » Neck
Flexion Anterior ) : 3 4 il i
(Fxa) Ei58
F (Mye) & w £

Zd"\' '/:F '&E"T .
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Each of the four components should be
calculated as a new data channel, using
only the positive- or negative-going
portions of the Fx and My channels as
appropriate, and the relevant critical
intercept values. Maxima for each of the

four components should be calculated.

Where: Fx.int = 845N, Mygint = 88.1Nm

Each of the four components should be
calculated as a new data channel, using
only the positive- or negative-going
portions of the Fx and My channels as
appropriate, and the relevant critical

intercept values. Maxima for each of the

four components should be calculated,

considering only the portion of data from

T-zero until T-HRC(end), as follows:

}Vepumaxa b M(l.\- [Nrp(”]
T=HRC(end)

eal(max) = M(l_\. [Nn.‘ (t )]
T-HRC(end)

Ny = Max IV, )]
T—-HRC(end)

ratm:m = M(l\ [Nfz(”]
T—-HRC(end)

The Nkm value is taken as the maximum
value reached by any one of the four
components It should be noted which
component of the four reached the

maximum value and the time at which

BT E - B E A
B F Y R A_TO
0 2 By o

FBAE TR S AT E
o * Fx 2 My i if & & &
foedts (g HEmT) 2 iph

2

I 'J T-HRC (=

E..(t M., (T
Nfa(t) _ xa( )—l- }’f( )
Fx—r‘nt M_‘}’f—iﬂf
—‘,E‘ e : Fx-int = 845N ’ Myf-int =

88.1Nm -
BBAR Y RE S AR
o * Fx 2 My i &+ & &
foredta (EgHmT) 2ApH
BEETRA B o b B 2 A E A
@ ® Y KK _TO 3 T-HRC (»

W 2 Qﬁ:«*ﬂ% L
N, Max N, (t
max T-HRC(% %)
ca =  Max [N, (8)]
maxy) T HRC( P ‘3}\)
P = Max [Nﬁ, ( tﬂ
FPmaxy - HRC(% &)
fa = Max [an ( tﬂ
Femaxy - HRC(% &)

Nkm $5 85 2= 4 ¥ (Nea~ Nep ~
Nfa~Nfp) - #riE |2 &+ &>
s Flh A EZ A E L PR

2R o
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10.7 Seatback Dynamic Deflection

this occurred.

10.8 Seatback Dynamic Deflection. Using
a suitable target tracking film analysis
technique, measure the seatback dynamic
opening from the targets defined in the
Euro NCAP Film and Photo protocol as
follows:

®  Define a line between the upper
and lower seatback targets, ST2
and ST3.
® Define a second line between
the forward and rearward sled
base targets, Bl and B2.
®  (Calculate the angle between
these two lines at the T-zero
position. The instantaneous
seatback deflection is defined
as the instantaneous difference
in angle between the T-zero
position and the deflected
position. Track the change in
instantaneous angle between

these two lines, throughout the

dynamic test.

3.59.7 # &

The Seatback Dynamic Opening is defined

dynamic deflection)

it % A5 (Seatback

3598 # # i % A, (Seatback
dynamic deflection)
*E a2 P AR AR s T
o % _TNCAP 4% 2 dp R
TE2PIERERT O G &R

it (Seatback dynamic opening) > 4

T

(“

B
1l
I+
gyb
Iy

54

GUE_TO =328 3 gz FFend
B o B m ¥ % 23 &
(Instantaneous seatback deflection)
5 TO &%) % 2 B & & dps
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The Seatback Dynamic Opening is defined
as the maximum change in angle
achieved at anytime during the test
between the T zero position and T-
HRC(end). Note this maximum angle,
and the time at which it occurred.

For seats with two-point adjusting back,

the same seatback deflection criterion

will apply using targets ST2 and ST3,

as the maximum change in angle
achieved at any time during the test
between the T zero position and T-
HRC(end). Note this maximum angle,
and the time at which it occurred.

For seats with two-point adjusting back,
the same seatback deflection criterion
will apply using targets ST2 and ST3,
however it is recommended to use the two
optional targets ST2’ and ST3’ (defined in

the Euro NCAP Film and Photo protocol)

AR ERRT SERDPE To
=% 2 T-HRC z) 2 F ix e pFiZ
A2 B AR R o Jekt
B AR HFA R o

ﬁ*’vﬁ%‘éi“?%fgﬁ”ihrﬁ? B =
* ST2 2 ST3 7 B P &2 Pl 2
A RUEE - Ra o R
s 1B 245 4] & P % (Optional
target)ST2" % ST3’ (4~ TNCAP

AR HRE LR E >
Bes ifmppr b B2 g1 o
BEFLERR ZFRDE To
i % 2 T-HRC (x1) 2. F iz P pF iz
APl B R R o e
B A RZHFA R o
ﬁﬁﬁfﬂgﬁ?ﬁﬁ’?kﬁ%
* ST2 2 ST3 7 P &% Pl 2
HAF RS - Ra o ERxE
% M 225 1 £ P % (Optional
target)ST2" % ST3’ (4~ TNCAP

however it is reccommended to use the two| such ~ that any contribution from| 482 % RAF L& ) MG ET | SR HRAF TR )’ YR
optional targets ST2” and ST3’ (defined in| deflection in the two point mechanism| f&m LN 2 AR o | 37 LN E R 2 B AW -
the Euro NCAP Film and Photo protocol)| can be understood.
such that any contribution from
deflection in the two point mechanism
can be understood.
Appendix I Appendix I 3.5 10.‘31}35#'%/? THRZKE 3.5.10.‘53*_]35‘,:—‘}5'%/‘?‘? THR2EKE
MANUFACTURERS SPECIFIED MANUFACTURERS SPECIFIED|** = & 2 L o » 2 fm¥ % B e 2 RREEFD > ¥ iﬁ )i
SETTINGS SETTINGS FET AT R EE Y o RET AT LR ER o
Prior to preparation of the sled and seats,|Prior to preparation of the sled and seats,
the following information should be| the following information should be
provided by the manufacturer to allow for| provided by the manufacturer to allow for
the test preparation. the test preparation.
GFE3 AT 4 1) GFE3 AT 44 34X T 21 33 AT 44
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Appendix IT Appendix IT 3.5.11 RCAR GLORIA /& & &t i+ |3.5.11 RCAR GLORIA /- E &t
RCAR GLORIA JIG &|RCAR GLORIA JIG & ARF #2 % _(HPM/HRMD f& it )
CALIBRATION PROCEDURE* CALIBRATION PROCEDURE (H-
PM/HRMD CALIBRATION)*

1 Introduction 1 Introduction 3.511.1 §§ 4 3.511.1 §§ 4

For the purposes of standardised seating|For the purposes of standardized seating| » So— #E A " EBR A B 2 A |5 si- A P@FH KR 2 B =
positions for anthropomorphic test| positions for anthropomorphic test| ¥ ¥ > 2 R # 1 2 F ¢ EHRE > FRT L1 EF §
devices the SAE (Society of Automotive| devices the SAE (Society of Automotive| (Society of Automotive Engineers »| (Society of Automotive Engineers °
Engineers) designed the H-Point| Engineers) designed the H-Point SAE)Z& 3+ 737 H B4 #8473 (H-| SAE)X::* 7 H -4 ##7) (H-
Machine (H-PM) that allowed a uniform| Machine (H-PM) that allowed a uniform| Point Machine » HPM )» 12 ¥t— %] Point Machine * HPM ) » 12 $t— 7|
definition of the human H-Point. Much of| definition of the human H-Point. Muchof] #& H B % o pt38 1 i¥ 5 XY & H 8% o g3 1 (7 5 L3

this work was completed in the late
1950’s with the machine still in constant
use today. The SAE J826 procedure [1]
was also defined to allow consistent and
authoritative and

H-points seating

reference points to be defined.

this work was completed in the late

1950’s with the machine still in constant

use today. The SAE J826 procedure [1]

was also defined to allow consistent and

authoritative H-points and seating
reference points to be defined.

Since the height probe was insufficient to
measure both height and backset a head
form was designed to fit the H-Point
machine, known as the Head Restraint
Measuring Device (HRMD) [2]. The
HRMD probes allow the measurement of]
both head restraint height and backset and

are used to rate whiplash protection in the

1950 # 5L dp = & » P 30 A G H-A)
WA L% o SAEJ826 425 7t 4+
HHEZ #5482 - RiEiE
7 Xk o

1950 &8y = > p 3 A FHT
mR G &% o SAEJB26 A5 7t 4+
HHEZ LSS g2 - KRR
7 e &K o

8 A
Yog B2 BEHL R R ]t »SAE X
POBRA AR X AT H B A R
SR S -8 O )
(HRMD) - HRMD # | B+ p| &
Y BREZEEPER > PAd e
i3 #2 7 % € (Research Council for
Automobile * RCAR)# #- & Pl 4%
B mid % HRMD =5 § ™ %3E -

# *

FER Bl E e
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Research studies from Thatcham [4] and
Partnership for Dummy Technology and
Biomechanics (PDB) [5] have both
shown the location of the H-point on
different H-PMs shows little variability.

However the location of the weight
hangers shows some variability, and this

is

location not controlled by any

calibration procedure.

2 Scope

This procedure is designed to allow the
calibration of H-PM to restrict build
tolerance variations of items currently
poorly controlled and allow more

repeatable and reproducible results.

RCAR (Research Council for

Automobile) Head Restraint
Measurement procedure [3].

Research studies from Thatcham [4] and
Partnership for Dummy Technology and
Biomechanics (PDB) [5] have both
shown the location of the H-point on
different H-PMs shows little variability.
However the location of the weight
hangers shows some variability, and this
location is not controlled by any
calibration procedure. The weight hanger
location variability can by transferred to
the HRMD, and could affect backset
measurements. This could consequently
affect head restraint static geometry
ratings, so a calibration procedure was
developed with the aim of controlling H-
PM & HRMD units.

2 Scope

This procedure is designed to allow the
calibration of H-PM and HRMD units in
isolation or together to restrict build
tolerance variations of items currently

poorly controlled and allow more

¥ # W% 7P Thatcham 2 4 i
PHEE2H B4
(Partnership for Dummy

Technology and Biomechanics °

PDB)LP 7 & L B3 B HPM
zZ HgE I T2 L B fafed d

28 (Weight hangers) 3 AT B

A By

BAE TSR
ﬁ%%°

I\—v

3.5.11.2 §#

P A2 R ¥ e HPM» iz

?%#7ﬁﬂiéf
TAFEE EAFHT o

¥5 # W% E P Thatcham % 4 i
PHRELF L P4
(Partnership for Dummy

Technology and Biomechanics °

PDB)z # 7 &1 & B 7 I HPM

Hg-Ar a2 8 fafed i
78 (Weight hangers) = ¥ 4r 5 & 3

dx s Pl A X FE AT AR

Bl o Flpt o fed L 7F2 H AR

M7 e € $& 4R % HRMD ¥

)f B ER o FEHF
TE T 0 f T IR
O ERF T R AR

HPM 2 HRMD %% o
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v
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2
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)

to)
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& il *
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3.5.11.2 §#
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repeatable and reproducible results.
35114% % &8 &
3.5.11.4.1HPM/HRMD &1 ;5 &
HPM/HRMD % # 3 &= %% -

4 Equipment Requirements 4 Equipment Requirements 35114% % & &
4.1 H-PM Calibration Jig 4.1 H-PM/HRMD Calibration Jig 3.5.11.41HPM &1 ;5%
The H-PM unit is held in a jig, known as|The H-PM/HRMD unit is to be calibrated HPM 12 GLORIA ;5 & (Jig) & 4% ¢t

GLORIA,  which
calibration. The jig is equipped with feet

will  facilitate
at each corner to facilitate levelling. The
jig holds the seat pan by three horizontal
bars of 20mm thickness that support the
seat pan allowing the thigh bar to be
horizontal. The back pan is supported by

together as one single unit. The H-
PM/HRMD unit is held in a jig, known
as GLORIA, which will facilitate
calibration. The jig is equipped with feet
at each corner to facilitate levelling. The
jig holds the seat pan by three horizontal

bars of 20mm thickness that support the

HEHERDE o iple B

e * L2 ji"_.g,}(;l LA -

£ 20mm 2 % & 4F A 45 (Seat

pan)> & % "2 4% =Rk AR o
£ (Back pan)p] 2 900mm 2_ & &

X4 ARG BTN B

R TS SY ]

Aste i » i 11 GLORIA i & (Jig)

AFLEREUPFRE «p e
Wk AR UB KT
@*:»ZMmiﬁ%iﬁﬁﬁ
(Seat pan) » & * % 4% kTR
it o % 4% (Back pan)f] 2 900mm
LEL AR AR A

900mm vertical bar with its origin at the| seat pan allowing the thigh bar to be| KT 1% ¥ *x g >t fed L 2482 | MF B2 A KN o L1 L iFfE
base of the seat pan in the area of the| horizontal. The back pan is supported by| KT & F o #4003 F 28| 3B KT HHE g d i
buttock. This vertical support has a| 900mm vertical bar with its origin at the| % HPM fL# if] o e 2 kTG oo Hgp gy
horizontal bar at the level of the weight| base of the seat pan in the area of the|(;-%% % T Bl7%) B g d. HPM w5 o -8 4
hanger bar and is level. A cord is attached| buttock. This vertical support has a FEEE g e F Ul T
to the back pan to prevent the H-PM| horizontal bar at the level of the weight HRMD 3 BRI B2 P =8
falling forward. hanger bar and is level. A cord is attached 3 LIFET RN R GHREFR
to the back pan to prevent the H-PM FRE -
* Source: RCAR Procedure, Version 1.3| falling forward. Near the top of the Gr&+4 =7 Blr)

Version: July 2007
GH%% * 7 W)

vertical support are scribed markings to
indicate the target position of the HRMD
This vertical

height probe. support

allows the calibration of the backset

probe when extended.
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6 Preparation of H-PM prior to|6 Preparation of H-PM prior to|3.5.11.6 HPM {21t %0 & & 3.5.11.6 HPM & = B &
Calibration Calibration 3.5.11.6.14 & = » iz g HRMD 3k
6.1 Ensure that the H-PM Headroom B 42 5 (%2 HRMD User Guide
Probe has been removed and ICBC 1999) > FE“?’ # % “* HPM &f
replacement spacers installed prior ZRFERE X R ** P
to this calibration in accordance = %u_ 2. HPM fe & £ 2% =78
with the HRMD set up procedure HhFeF 12 o g & HRMD %
(see HRMD User Guide ICBC B (drB 15 %77 )
1999)[6]. Ensure that the H-PM to Gr&+% 27 Blr)
be calibrated has had the top edge of]
the weight hanger assembly
modified to accept the HRMD unit
(Figure 15).
G4+ 2 F Blw)
6.1 Remove the H-Point locator plugs|6.2 Remove the H-Point locator plugs(3.5.11.6. 1/ & ¥ = = & ®I4 *# H3.5.11.6 2 A4 = % & ®I# % H
from the seat pan left and right. from the seat pan left and right. BL T 36 ﬁﬁi’(Locator plugs) 2L ¥ i3 éa‘i’(Locator plugs) °
6.2 When re-assembling the H-PM|6.3 When re-assembling the H-PM
manikin without the Head Room| manikin without the Head Room|3.5.11.6.2¢ 7/ X & sp 30 57 B 47|3.5.11.63 &€ fre Km0 7 B 45
Probe care should be taken to ensure| Probe care should be taken to ensure| #| % 2. HPM * §2 -3 pF > )@ﬁ B E2 HPM A R85 PF > RFx

that the H-Point pivot nuts are
tightened to a torque of X-Y Nm.
When set at this torque the manikin
back pan can fall forward hence the

use of the support strap.

that the H-Point pivot nuts are
tightened to a torque of X-Y Nm.
When set at this torque the manikin
back pan can fall forward hence the

use of the support strap.

% H 8L+ i Py rr g ﬁ;\
% ipa = £ (Nm) -

__L

{F_-l_,, |,.

T ‘%ﬁﬁi‘l’%"%ﬁ“’ R

i

* 3% (Support strap) °

i H 2h 4% fhid iy Fa 7 .fz;\ H1 X-Y
o2 4 B (Nm) o 4z 8 i 2
< 5 A g@‘r *"sn]:gbjb;—‘: TR ‘;{F

& * 2 3% (Support strap) °
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7 Installation and Calibration of H-PM

7.6 Install the H-Point locator rods through
the vertical support guides and then into
the H-point guides of the jig base and then
through to the H-point holes on the H-PM
(Figure 20).

(PF %4 %x F BT )

7.15 Raise the weight hanger guide bars
either side of the jig and insert the weight
hanger locator pins through the guide
bars, arms and into the black cylindrical

weight hanger bar guides(Figure 22).
(PF 9‘& % ] )

8 Calibration of the H-PM Unit

8.1 Once installed in the jig check to ensure
that the flat portion of the H-PM back
pan is parallel to the vertical jig support
and that the gap is no more than 4mm. It

is allowed to touch (Figure 23).
(PF 54 AT BT)

7 Installation and Calibration of H-PM

7.6 Install the H-Point locator rods through
the vertical support guides and then into
the H-point guides of the jig base and
then through to the H-point holes on the
H-PM (Figure 16).

GH%% AT HA)

7.15 Raise the weight hanger guide bars
either side of the jig and insert the weight
hanger locator pins through the guide
bars, arms and into the black cylindrical
weight hanger bar guides

(Figure 18).

(%% X T W7)

8 Calibration of the H-PM Unit

8.1 Once installed in the jig check to ensure
that the flat portion of the H-PM back
pan is parallel to the vertical jig support
and that the gap is no more than 4mm. It
is allowed to touch (Figure 19).

(GH%% AT HA)

9 Installation of HRMD

9.1 Install the HRMD unit with the backset
and height probes pre-installed onto the
H-PM assembly as per HRMD User

3.5.11.7HPM % %2 g it
35.11.7.6% H 8% 1 5 % ¢
FAFEE 7 o008 Rk HEk

gt i3 76 HPM + 2 H
83 (4] 20 957 ) -

Gr&4 *E R7)

3.5.11.7.15 F%—J,rﬂfx— [IES: %

EYEAE > Bpd A T EY

;};5/\ LRz 24 l;ﬂﬁ,‘gja__
A ZEE 2 (4oB) 22 #1T ) o

GFr&4 2 E R7)

3.5.11.8 HPM %3 &

3.5.11.8.1HPM % #5542 14 FE2a
TR ITuRod il L35 2
#HLF P FEEAS dmme ¥ L

FEM (4eB 23 971 ) e
>4 X BloT)

2

Gy

3.5.11.7HPM % %2 f2 o
3511.7.6#% H g% i+ 5L o
AHEE T 208 K%z HE
Wi, RigE 7% HPM 2 H
2L3 (4B 16 #9571 ) o
(%’}%’%Eﬁ]ﬁ)

B

3.5.11.7.15 A= is &
A o R X T
:ﬁﬁ)\ SN A O l}ﬂﬁfja#
* % éﬁ-z* (4o 18 #757 ) o
* 7 BT)

x - ip2

ﬁo

Gy %

3.5.11.8 HPM %% &
3.5.11.8.1HPM =& 3355
FHrlamrdn82 43
BT iF P FEEAY 4
PR (do@ 19 977 ) -
>4 AT BlT)

2

B ok
= fe?

Fiid
¥

4
A~
¥ O

mm e°

Gy

3.5.11.9 HRMD % %
3.5.11.9.1499 44 HRMD @& * £ p
ICBC 19995 #-© % 357 $: fF 4. %

B AFRIE2L HRMD K8 € K

7
~
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Manual ICBC 1999 > HPM ,&%\ Foo

9.2 Ensure that the plungers fitted to the 3.5.11.9.25x =% %t HRMD *
centre locator fork on the HRMD are in Z_i= @ & (Centre locator fork)z_
good condition and that they are tight HERELIFIZEH 3T
enough to allow the fork to contact the £ HPM ped L B L 45182 &
rear surface of the H-PM weight hanger W e
support.

9.3 Level the HRMD head using the 3.5.11.9.3% * 23 & B 37 42 (Adjuster
adjuster knob and the integral spirit knob) 2 # £ ;% -k T &k (Integral
level. Confirm that the spirit level is spirit level)# HRMD #g #1833 £ 3
accurate by checking that the rear KT B o i ’f&.l_ 2 iz g
surface of the head is vertical (+ 0.3 ) #ixsEEINEe > e f 28 R
with a calibrated digital inclinometer. If] i (+03 & ) ﬁ% FEsok T ik 2
not than adjust the head using the T FE - E ?L-&r' A E R
adjuster knob and digital inclinometer Ede B P M A R EFEE N T 4
until vertical. The integral spirit level Bl cARFIRAEN{HES
should then be adjusted or replaced as kTR e
appropriate.

9.4 Check the trueness of the head bubble 35.11.94 ¥ & g% % ;& K T ik
level. Place a digital inclinometer on the (Bubble level)z_ & gx & o 3t Ep 20
rear surface of the head and adjust the 63 Lol B MEA R R
bubble to level using the screw. The WS- e AT KT8 o &
bubble must not then be altered during TREORIARFE N FHE A
the remaining calibration procedure or VEAEG e RTIR o
during use. Gr&+4 27 Bl7r)
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9 Attachment of Torso Angle Measuring

Surface

9.1 Measure the trunk of the left hand

G5+ ~E BT)

10 Calibration of the H-PM/HRMD Unit

Once the H-PM/HRMD assembly is
installed into the jig the following
measures (with tolerances) should be
taken:

10.1 Adjust the HRMD height probe until
it is in contact with the forward surface
of the jig vertical support. If the lower
surface of the height probe contacts the
scale at 0Omm (£1mm) it is deemed to be
within calibration. If this is not possible
then the entire HRMD unit should be
checked by the manufacturer (ICBC).

Gy >4 X F BT)

10.2 Adjust the HRMD backset probe to
contact the forward surface of the jig
vertical support. The indicated backset
should read 8cm (+1mm). If this is not
possible then the entire HRMD unit
should be returned to the manufacturer.

11 Attachment of Torso Angle Measuring

Surface

11.1 Measure the trunk of the left hand

3.5.11.9 3S%i#x & &

2Rl
(Attachment of Torso

Measuring Surface)

Angle

3.5.11.9.1 i * fici~ /8 A & (Digital

=

3.5.11.10 HPM/HRMD % ¥

HPM/HRMD .

it
LA

%
g

G\'—Q Z‘&..L /;"

BT T A ﬂ}

IR

RN F AL

3.5.11.10.1
RIE

A 4 HRMD 3 & 4F
RES LS SO IS
CEBRERET A
5 3204 3 Omm (+lmm) > B
Rl s 00 OB RN - ¥ Rk
#F s HRMD e B d 4
i3 (ICBC) ieiith b -
4 AT HA)

2

—+
£

N

("P

3.5.11.10.2 34 # HRMD &g #: ¥ M. 4%

PIE > R IoELE L2 W
= 4G o%?%ﬂ:"”}‘ﬁ‘ Bk s
8cm (+1mm ) o & & ;% i & >
HRMD # % %% 3 d W5

(ICBC) &tk 4 -
351111 SR e & B & Bl o 2 &
(Attachment of Torso

Measuring Surface)

Angle

3511111 # * #ci= & ik (Digital
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weight hanger with a digital inclinometer| weight hanger with a digital inclinometer| inclinometer) € | 8% % 2 = | fie inclinometer) € RISRIFZ = BIpe

(Figure 24).

GFr&4 2 E R7)

9.2 A calibrated Angle Measuring surface
block should then be attached to ensure
the left hand weight hanger trunk to
ensure that an angle of 90° (£ 0.3° is
indicated), Figure 25.

9.3 If the angle of the left hand weight
hanger is not at 90° (x 0.3°) then a
calibrated and adjusted surface block
should be installed in place of the
standard item.

9.4 Check the angle of the installed
calibrated surface block with a digital
inclinometer to ensure that it shows a
reading of 90° (+ 0.3°).

GFr&4 2 E B7)

(Figure 22).

(pp e BT )

11.2 A calibrated Angle Measuring surface
block should then be attached to ensure
the left hand weight hanger trunk to
ensure that an angle of 90 (£0.3°s
indicated), Figure 23.

11.3 If the angle of the left hand weight
hanger is not at 90°( £ 0.3°) then a
calibrated and adjusted surface block
should be installed in place of the
standard item.

11.4 Check the angle of the installed
calibrated surface block with a digital
inclinometer to ensure that it shows a
reading of 90°(+ 0.3°).

(5% AT H7)

12 Marking of H-PM/HRMD Units

12.1 An indelible metallic self adhesive
label should be attached to the H-PM on
LH back pan spine to back pan bracket.

12.2 An identical label should be attached

L% (40 24507 ) -
GFE% AT W7)

351192 @8- BT * 5 B
£ B # B (Calibrated angle

measuring surface block) > Fx 5%
2z RREXFERS 90 R
(0.3 B ) 4c@) 25 #77F o

351193 FZRlpeE L F & & A
90 & (403 &) RIEX £
WRE 2 AFLRH > PR R
# $ ¢ (Standard item) -

351194 @ * - A RKR LR
ERIT AR 4B > T
B3 90 & (203 &)«

to the HRMD above the build plate.

(&rFﬁ?] 22 #75F ) e
(PP % 7 BloT)
Mé#&— BiRE* hd R
£ Bl # B (Calibrated angle
measuring surface block) > Fx 5%
Pz RlpeE A EERL 90 B
(£0.3 & ) 4oB 23 #7157 °
3511113 FzRifeE L & B A
590 (03 B ) RIREX £
WRE 2 A FZ R PR
# 4 i+ (Standard item) °

’

=z

AR vwm

3.5.11.11.4 @ * > A R4 %X
LRI EBS2Z LR T
i 90 R (03 B )

2L AT HA)

3.5.11.12 &3 HPM/HRMD % &

3.5.11.12.1 >t HPM = @I ¥+ % 4%
(Back pan spine) & g ¥ ¥ [ # 45
LY mZ2HSEG £ p
Ao

3.5.11.12.2 *> HRMD # 4+ (Build

F 2.

plate) + = BE V 4p e R4 o
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12.3 These labels should have the
following information:
®  (alibration Date
®  (alibration Centre
®  Serial numbers of the two units
The label should also contain the
following text: “Calibrated to H-
PM/HRMD standard”

Grs=5 =7 Blr)

13 Checking the H-Point Torque

13.1 After the two machines are calibrated
together, set the torque on the H-point
weight hanger pivot to 3.4 Nm (30 in-
Ibs). This can be done with a torque
wrench.

Appendix IIT

PRELIMINARY ADJUSTMENTS TO

THE HRMD AND H-POINT MACHINET

3.1 Remove the head room probe from the
H-point machine and install the two
washers (supplied with the HRMD) in
the spaces remaining on the H-point
pivot.

3.2 To accommodate the manufacturing

35.01.123 iR H e 7 T A F

(1) ¥ po

2 #rdw-

(B) Blek¥ 2 BE o

i ) A A Y R
HPM/HRMD & $2 it | o

(r—'ﬁb} #‘\ %]'T)

3.5.11.13 ¥ &4 H g3 5

35.11.13.1 # B A E - Aok =
25 MHERRE L R 2
B AER S 3.4Nm(30in-1bs)o v i
PRSI

3.5.12HRMD % H 2 A 842734 %

BE
F
3.5.12.1 %%% H 2t §8457] 2 2 30

%= 3% B % (Head room probe)
H ZLizdhz Fl4p7 % 5 B
B (HRMD # &) o

3.5.12.2 5 i ig & SAE H 2 % 84
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variances in the SAE H-point machines,
the fit of the HRMD on the individual H-
point machine should be confirmed as
follows.

3.2.1 Place the H-point machine seat-back
and pan in a “sitting position”. Lower the
HRMD in position onto the torso weight
hangers and onto the top edge of the
channel between the torso weight
hangers. Before handling the HRMD
confirm the knob below the back of the
headform is finger tight.

3.2.2 To ensure the HRMD fits easily over
the channel between the torso weight
hangers and to prevent damage to the
spring plungers, the channel must be
chamfered in accordance with RONA
Kinetics and Associates Ltd. Drawing
No. 10045, see below.

3.2.3 If there is fore-aft movement of the
headform assembly (with the rear knob
on the HRMD finger tight), adjust the
spring plungers in the HRMD retainer

plate until there is no further movement.

GF2% x T M=)

A2 gl £ B > HRMD Jis i T i
%% %D HE A MY

3.5.12.2.1 # H «&«’\’&‘*"%"“""]7 T

2 gy § T o (Sitting
position) o :#¥ HRMD 3z 3 $gizfie
EAEVEIREXFEFZULETR
Hif 4% o 3% (F HRMD % > Al
el U ‘??‘”‘*

]‘T”"{

3.5.12.2.2 Sgizpe € £ 2 i i
J& % ¥ RONA Kinetics and
Associates Ltd. Bl5. 10045 &7
i¥] & (Chamfer)> 12 if > HRMD %
Sy Y R AT Rl

3.5.12.2.3 EEEINEEA A A G B 1
# 52k ;e (HRMD 15 = *4ec
* Z 4K ), gl HRMD 4 45

ﬁféﬁ% CENAL AL TR
7]2 °
Gr&+4 =7 B

)

M
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Appendix 11T
SLED PULSE SPECIFICATIONS

1.3 Definition of TO

TO is defined as the time before the CFC60
filtered sled acceleration reaches 1.0g.
The times for the medium and high

pulses are 5.8ms and 3.7ms respectively.

1.7 Definition of dV

dV is defined as the difference between the
maximum and minimum sled velocity
between TO and TEND, filtered at
CFC180.

FETATRA)

Appendix IV
SLED PULSE SPECIFICATIONS

1.3 Definition of TO

TO is defined as the time before the CFC60
filtered sled acceleration reaches 1.0g.
The relevant times for the low, medium
and high pulses are 4.6ms, 5.8ms and

3.7ms respectively.

1.7 Definition of dV
dV is defined as the difference between the
maximum and minimum sled velocity

between TO and TEND.

2 Low Severity Sled Pulse Requirements

The sled acceleration must be within the
corridors for the complete time interval
from Oms to 150ms as illustrated in
Figure 27. The corridor data points are
detailed in Table 3 along with additional
requirements for the low severity sled

pulse.

GF24 AT W)

3513 &

specification)

3.5.13.1.3 Ty 2. T_&
To 5 &
boik B iE

2 CFC60 g itk fs 2. &
Tl 1.0g 7 2 PR o ¢

B % b 4 g~ (Sled pulse

#

B %z PERY A W 5 5.8ms %

3.7ms o

35.13.1.7dV 2 %
dV % % % To# TEND 2
SRR
CFCI180 it {7 ik -

b

RFFde~ &

T

14

3513 & & % {7 4 (Sled pulse

specification)

3.513.1.3To 2 T &

To T & % 4 CFC60 jgid fs 2. &
dvid BT 1.0g w2 PERY o 1K~
o B R AP M PER A w5
4.6ms ~ 5.8ms % 3.7ms °

#

3.5.13.1.7dV =

T
dV Z_ 3% % To£? TEND 2z FF & & &2
Bolos g RLRE -
3.5.13.2 M3 R 5 & % fgﬁgﬁa

#_Oms T 150ms ¥ & & I (Time
interval)> & & 4vig B R 3R T
2_3il ig (Corridor)p » 4B 27 “1

B R MR
o B R E A4 3 e

GFEY AT M4)

] LH‘J_LN?

-~

=
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3  Medium Severity Sled Pulse
Requirements

The sled acceleration must be within the
corridors for the complete time interval
from Oms to 150ms as illustrated in
Figure 26. The corridor data points are
detailed in Table 3. The data points for
the rise corridor, C, D E & F, are
described in Table 4.

GFE3 2T R#)

4 High Severity Sled Pulse Requirements

The sled acceleration must be within the

The target rise of the low severity pulse has

been calculated using the following

Ao (t)7
2 154

To establish the rise corridor C, D E & F,

formula:

1—cos

the portion of the target pulse from 4.6ms
to 11.1ms is time shifted by -2.0ms for
points C & D and +2.0ms for points E &
F. This corridor should be calculated
between time (t) = 4.6ms to 11.1ms.

3Medium Severity Sled Pulse
Requirements

The sled acceleration must be within the
corridors for the complete time interval
from Oms to 150ms as illustrated in
Figure 28. The corridor data points are
detailed in Table 4. The data points for
the rise corridor, C, D E & F, are
described in Table 5.

GF&4 27 M%)

4 High Severlty Sled Pulse Requirements

The sled acceleration must be within the

corridors for the complete time interval

corridors for the complete time interval

3.5.132 ¢

R LB L

€ 0ms I 150ms FFRERFIEP > 5
MELY; Y CSUARE W
B 26 #7771 o 3im 2 3 B BT
Lz 4 §°Jﬂﬁi§ C-D-E

2 F2 #cp BbiflP 4ok 4o

(’i"/} £

3.5.133 %

A FBZ)

R o 8RR

i‘E’P\ ’-k

# 0ms 2 150ms PFRFRFIER » o &

bR RN REZAEN 0 4

|

|

T oA o N2k E M R %

A
A (t)7
154

l1—cos

35.133 ¢
B £ 0ms T 150ms FRERIERN » o @

&> C-DE% F} A
P &% e (4.6ms 3 11.1ms) #
B C 2 D M2 PR LT f-

20ms- E 2 F g8-T #+2.0ms ° 3+

B i pF R (t)=4.6ms

I11.1ms -

:
. .
_.\ L

SR o B R R g

SeiE B R YA R i‘E'p\ » G
Bl 28 777 o plm2 i if AR BET
Frr 4k 4. P AdE C~-DNE
2 F 2 g Bl 4o 5 o

Gr&4 27 W)

35134 B3R 5D R R
€ Oms & 150ms FERFRF IR » o @
feip BB TR IZULE P 0 A
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from Oms to 150ms as illustrated in
Figure 27. The corridor data points are
detailed in Table 5 along with additional
requirements for the high severity sled
pulse.
GFEd AT W2)
The target rise of the low severity pulse has

been calculated using the following

P () )|
2 15.4 )

To establish the rise corridor C, D E & F,

formula:

A

1—cos

the portion of the target pulse from 3.8ms
to 11.0ms is time shifted by -2.0ms for

from Oms to 150ms as illustrated in
Figure 29. The corridor data points are
detailed in Table 6 along with additional
requirements for the high severity sled
pulse.

53 AT W)

7

GF

The target rise of the low severity pulse has| i

been calculated using the following

Hamx ()7
2 15.4 )|

To establish the rise corridor C, D E & F,

formula:

A

1—cos

the portion of the target pulse from 3.8ms
to 11.0ms is time shifted by -2.0ms for

B 27 #o7 o 3idmid i Bolh B2 A
BB SR 5D EI] T A

i o

GFEE 2T W)

@7 T AR E R R
2 p

Ao ()]

2
572> C-D-E% F g
p L% (3.8ms & 11.0ms) #-4+
¥ C 2 D %2 pFfF b 45 -2.0ms >
HWEZ2 FE8TH2.0mse 3-8

B 5% R o PO R e

2

+

fs i
QO

G4t AT W%)

®F T AN E B R %
= p R

4 7 )|

2
72> C~D-~EZ% F FHiisg»
P &% = (3.8ms T 11.0ms) #-
4 C 2 D Zh2 T F5-
20ms’ ¥ E 2 F 2T #+2.0ms -

points C & D and +2.0ms for points E &| points C & D and +2.0ms for points E &|ig FF ¥ (t)=3.7ms I 11.0ms ° g3t B i PF R (H)=3.7ms I
F. This corridor should be calculated| F. This corridor should be calculated 11.0ms -
between time (t) = 3.7ms to 11.0ms. between time (t) = 3.7ms to 11.0ms.

GF%3 ~F B %) Pl 3.5.14 Bt 4 8 T4 GF%% % E Bl )

Appendix IV
54 AT W

% )

+
~

3.5.14 EE3vi= B HHpe i
GFEt AT M)
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(2025 & Euro NCAP #.%)
6.2.4.3

1d-sized

A = R50-point
B = articulated neck joint
D = contact point CP

Figure 9: Head restraint measurement
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6.2.4.3

record

CPX_ .4
CPi->

caleuloled

record

CP Xdown
— = s = w CPE +

cadculed ed
3

Figure 10: CP X and CP Z
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(2022 # Euro NCAP #3%)
6.3.6

Probe displacement = scale reading

Figure 9: Head restraint probe backset for static geometry
6.4.7

/ Backset probe screw, retracted position

Identifiable point on HR
// p

BioRID reference = X + 15 mm

Figure 10: Measuring BioRID reference backset
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(i2 & & TNCAP L% ¥ %)
3.5.5.2.4.2

A :R-50 g
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D : #&fqg CP
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3.5.54.7

SAMC R FRAR A 35 8047 AL B

BioRID % # 36 & = X + 15mm

B 10: #p BioRID % &z g+ B I %3 jEd
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(2025 & Euro NCAP #L.3%)

6.2.4.5

horizontal top of

head resiraint
horizonial ling

Figure 11: Determining CP
6.2.4.7

centre of gravity \\

165mm sphere at — - ’

height level CP mid-sized
“ male position

Figure 12: Determining CP
223



6.2.5.2

1 distance x

head restraint in
highest adjustment
position determines
IP point

Figure 13: Determining [P

Figure 14: IP X and I[P Z
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6.2.5.8

distance X distance X

Figure 15: 2 way and 4 way head restraints
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6.2.6.2

Figure 16: Head restraint height
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Figure 17: Measuring BioRID reference backset.

Target

for the
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(2022 & Euro NCAP %)
6.6.12.2
BioRID backset

S T

-— Identifiable point
e on HR

-

A

Figure 11: Measuring BioRID backset.
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3.55.25.2

— e FEHE X

230
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3.55.2.6.2

B 16 : spth® A
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3.5.53.1.1

BioRID £f &
PR B

B 17 : £ p] BioRID %% B |4
(12 = TNCAP %)
3.5.5.6.12.2

BioRID A 4. ] 4

|t —

B 11 : BioRID #g & & 4 & i
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(2025 & Euro NCAP 4#.%)

Table 1: BioRID setup summary.

Head plane angle

0°(level)

Location Target Measure Tolerance
Backset 15mm forward* +5mm
H-point (X-axis) + 20mm forward** +10mm
H-point (Z-axis) Omm?™** +10mm
Pelvis angle Torso design angle +1.5° +2.5°
+1°(6.4.10)

+3.5°/-0.5°(6.4.11.1)

* Reference measurements taken in accordance with Section 6.3.1.1
**Reference taken in accordance with Section 5.2

(2022 & Euro NCAP #.%)
6.6.15
Table 1: BioRID setup summary

Location Target Measure Tolerance
H-point (X-axis) + 20mm forward* +10mm
H-point (Z-axis) Omm* +10mm

Pelvis angle 26.5° +2.5°
Head plane angle 0°(level) +1°
Backset 15mm forward* +5mm

*Reference measurements taken using H-Point machine fitted with HRMD.
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(1% & 15 TNCAP % ¥ %)

# 1 ¢ BioRID % % t2 &
[} PiRERIE FETA
FEH M @ a1 Smm* +5mm
H 2H(X i) e +H20mm** +10mm
H 2t(Z #h) Omm** +10mm
2 bR $REFR L& B +1.5° +2.5°
TG &R 0°CK = ¢ i) +1°(3.5.5.4.10)
+3.5°/-0.5°(3.5.5.4.11.1)
BLo M43 3.55.3.1.1 PR 44 £ Rl o
%3r e 3542500
(1 It % TNCAP #.%)
% 1 : BioRID % % % &
[t} PR E FIFEA
H 2L(X ) % W +20mm* +10mm
H 2Zh(Z #h) Omm?* +10mm
2R 26.5° +2.5°
FEIRT G & B 0°C kT & %) +1°
BRI % @ 15mm* +5mm
Biri*i % %54 HRMD 2 H 224 B2 B9 2 44§ plfcdh -
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(2025 & Euro NCAP .3 )
# 'J",ﬁ% Figure 12

(2022 # Euro NCAP #3%)

OC pin QC plate

T2 vertebra

Ay
609 mm S75mm
£5mm  25mm 295 deg
OC angle | 3969 /
37 deg
% 5deg
T2 angle
) ! L] '
°\ H-Point teol hole
- - \
156 mm £ 5 mm H-Point
e -

204 mm £ 5 mm

Figure 12: Spine curvature check.
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(2025 & Euro NCAP #L.3%)

Rotation about the x-axis Rotation about the y-axis

Figure 18: Dummy extremity settings.

(2022 # Euro NCAP 4#.3%)

Rotation about the x-axis Rotation about the y-axis

Figure 13: Dummy extremity settings.
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(1% I 15 TNCAP £.% ¥ %)

Xthih 8 7 &) Y i §) )
180 A Bw Bk B

(i i % TNCAP %)
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(2025 & Euro NCAP 4#.%)

Table 2: Required instrumentation (see also TB021 Data Format and Injury Criteria Calculation).

Position Function Measurement CFC CAC
Pulse acceptance |Acceleration (g) 60 100
Sled X Pulse acceptance |Velocity (m/s) 180 NA
Rebound velocity [Displacement (m) NA NA
INIC Acceleration (g) 60 100
Head X ;
Acceleration (g) 1000 100
Head CoG X Rebound velocity [Velocity (m/s) 30 NA
Neck T1 X (LH and RH) NIC Acceleration (g) 60 100
Neck Force X
Force (N) 1000 1400
Upper and lower
INeck Force X My OC 2 Nkm [Force (N) 600 1400
Neck Force Z
Force (N) 1000 4500
Upper
Neck Moment Y
My OC My OC 600 115
Upper and lower
Position Function Measurement CFC CAC
Head Restraint Contact T-HR Cytare & T- )
. Time (ms) NA NA
Time (T-HRC) HR Cend
Neck T1 X Force (N) 1000 5000
Neck T1 Z Force (N) 1000 5000
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Position Function Measurement CFC CAC
Neck T1 Moment Y Moment (Nm) 600 200
Neck T1 X Acceleration (g) 60 200
INeck T1 X Acceleration (g) 60 100
Neck T8 X Acceleration (g) 60 200
INeck T8 X Acceleration (g) 60 100
1% Lumbar X Acceleration (g) 60 200
1% Lumbar Z Acceleration (g) 60 100
Pelvis X Acceleration (g) 60 200
Pelvis Z Acceleration (g) 60 100

(2022 # Euro NCAP 4#.3%)

Table 2: Required instrumentation (see also TB021 Data Format and Injury Criteria Calculation).

Position Function Measurement CFC | CAC
Pulse acceptance |Acceleration (g) 60 100
Sled X Pulse acceptance |Velocity (m/s) NA
Rebound velocity |[Displacement (m) NA NA
NIC Acceleration (g) 60 100
Head X
Acceleration (g) 1000 100
Head CoG X Rebound velocity [Velocity (m/s) 30 NA
Neck T1 X (LH and RH)  |NIC Acceleration (g) 60 100
INeck Force X Force (N) 1000 | 1400
Neck Force X My OC and Nkm |Force (N) 600 1400
INeck Force Z Force (N) 1000 | 4500
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Position Function Measurement CFC | CAC
Neck Moment Y My OC Moment (Nm) 600 115
Head Restraint Contact Time|[T-HRCq,i& .

Time (ms) NA NA
(T-HRC) T-HRC g
Neck T1 X Force (N) 1000 | 5000
Neck T1 Z Force (N) 1000 | 5000
Neck T1 Moment Y Moment (Nm) 600 200
1% Lumbar X Acceleration (g) 60 200
1% LumbarZ Acceleration (g) 60 100
Seat Belt Force (lap section) Force (kN) 60 16

(1% 1 {5 TNCAP 2.3 ¥ %)
1020 R R RIER TR S

(a1 5 2R CFC | CAC
Fo %/ B TR i
1 4eig B (g) 60 100
"X (Pulse acceptance)
oo e /5 % e i# B (m/s) 180 | NA
F i R 4 (m) NA | NA
_ NIC seit B (g) 60 100
IR X
dvik B () 1000 100
FaRE o X ko R i# & (m/s) 30 NA
FHTIX (= RIE+ /) NIC feid R () 60 | 100
FIt4 X
4
bz o (N) 1000 | 1400
Fit4 X My OC % Nkm 4 (N) 600 1400
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% i £rl CFC | CAC
“‘ETS ; g + (N) 1000 | 4500
A Y My OC 4 45(Nm) 600 | 115
43Rz T
T-HRC s 2 T-
it ERT (T-HRC) HRC 4, P [ (ms) NA | NA
F% T X 4 (N) 1000 | 5000
FT1Z 4 (N) 1000 | 5000
FMTI 4 2Y 4 45(Nm) 600 | 200
FTLX beid B (g) 60 | 200
T Z 4ot A (g) 60 | 100
FINT8X vik & (g) 60 200
TS Z 4ot B (g) 60 | 100
1 5% X 4oid i (g) 60 | 200
14538 Z ‘ot B (g) 60 | 100
2 X ik & (g) 60 200
t2 Z ‘e if /2 (g) 60 | 100
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(12 It % TNCAP %)

20 RT2ZRPIEZ TR L

% i £ B CFC | CAC
BB bt R (g) 60 100

S8 X (Pulse acceptance)
B X% b i# B (m/s) 30 NA
F i B =4 (m) NA | NA
- NIC v ik B (g) 60 100

IR X

deik R (g) 1000 | 100
FANE X F iR i# B (m/s) 30 NA
FHRTIX (=RE+ 7)) NIC ‘it & (g) 60 | 100
FEI4 X 4 (N) 1000 | 1400
384 X My OC % Nkm 4 (N) 600 | 1400
FEINA4 Z 4+ (N) 1000 | 4500
A EY My OC 4 52(Nm) 600 115

T-HRC ».. % T-
FHEMET (T-HRC) HRC 4, P& R (ms) NA | NA
M TIX 4 (N) 1000 | 5000
FM T Z 4 (N) 1000 | 5000
FEINTI 4 42 Y 4 42(Nm) 600 200
SRR X YriE R (g) 60 200
19 4R3% Z v B (g) 60 100
X >F 48 (EIR) 2 (kN) 60 16
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(2025 & Euro NCAP .3 )
Appendix |

Adjustment

Whiplash preparation

Seat mounting information, drawings etc.

Required information:

Floor mounting pattern

Seat rail angles

Seat rail travel (especially if different on
both sides)

Fixation/support information

Alternatively, the manufacturer may supply

suitable seat mountings to the laboratory.

Seat back angle (e.g. 3 notches from forward)

Heel plane height
Seat belt anchorage positions Where required.
Anticipated seat settings .
® Seat back angle reference point wrt. seat

reference point or HR tube angle.

R50-point location

® Triggering system details, ALL relevant
Triggering information for active systems information (magnetic, electronic,
(pre-tensioners, active HR, etc.) required current/voltage, pulse duration
etc.)
® Relative to an identifiable location on the

seat.
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Adjustment

Whiplash preparation

Seat back design angle
(torso angle must be the same as used in the full
scale impact tests)

Required information:

Fixed origin on seat runners
Identifiable points on the seat frame
relative to origin

Identifiable points on HR relative to
origin.

Other identifiable locations where

necessary.

(2022 # Euro NCAP %)
Appendix I

Adjustment

Whiplash preparation

Seat mounting information, drawings etc.

Required information:

Floor mounting pattern

Seat rail angles

Seat rail travel (especially if different on
both sides)

Fixation/support information

Alternatively, the manufacturer may supply

suitable seat mountings to the laboratory.

Heel plane height

Seat belt anchorage positions

Where required.

246




Adjustment

Whiplash preparation

Anticipated seat settings

Seat back angle (e.g. 3 notches from forward)

® Seat back angle reference point wrt. seat

® reference point or HR tube angle.

Triggering information for active systems

(pre-tensioners, active HR, etc.)

® Triggering system details, ALL relevant
information (magnetic, electronic,

required current/voltage, pulse duration

etc.)
(TNCAP *F ¥ %2 1 {8)
3.5.10
RE
W cEsk G
I N
® r kAR
® L ILER
BHEE AT Bl % ® L iuAsE (F5ES Rl LB )
® Hu/tHFR
B EE R R £ 2 B A RS
(Seat mounting)
52T % B & (Heel plane height)
FrF HEELE Y @ e AR
BHFHREEF &R © BHFFIBAMLAMEY LR S BN
(Bdom > ek = BE) AFEER
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(2025 & Euro NCAP .3 )

Figure 19: H-PM Calibration Jig (GLORIA)

(2022 & Euro NCAP .3 )

Figure 14: H-PM/HRMD Calibration Jig (GLORIA)
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@ 19 : HPM & ;> 2 (GLORIA)
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(TNCAP 4.
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B 14 : HPM/HRMD #& ;s & (GLORIA)
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(2025 & Euro NCAP #L.3%)

7

(2022 # Euro NCAP #3%)
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(2025 & Euro NCAP #L.3%)

Figure 20: H-Point locator bars installed through vertical support rods, jig side and H-PM H-Point location.

(2022 # Euro NCAP #.3%)

Figure 16: H-Point locator bars installed through vertical support rods, jig side and H-PM H-Point location.
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(TNCAP % ¥ % i

)

Bl 16 7i#E? L4 ~ /oL Rl:f2 HPMH 8= % % % H & 2= 1% (H-Point locator)
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(2025 & Euro NCAP #L.3%)

Figure 21: H-PM back pan held by retaining strap.

(2022 & Euro NCAP #.%)

Figure 17: H-PM back pan held by retaining strap.
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Bl 21 : 3% F % HPM % 4%

(TNCAP % & % i & )

Bl 17 0 23 5% B2 HPM %
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(2025 & Euro NCAP #L.3%)

Figure 22: Weight hanger support pins inserted through weight hanger guide bars.

(2022 # Euro NCAP #.3%)

Figure 18: Weight hanger support pins inserted through weight hanger guide bars.
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(2025 & Euro NCAP #L.3%)

Zero to 4mm gap
between H-PM back

nan and 1ig sunnort

Figure 23: H-PM installed into the jig. A check should be made to ensure that the gap between the

H-PM back pan and jig vertical support is no more than 4mm.
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(2022 # Euro NCAP #3%)

Zero to 4mm gap
between H-PM back

nan and iig sunnort

Figure 19: H-PM installed into the jig without HRMD assembly. A check should be made to ensure that the gap between
the H-PM back pan and jig vertical support is no more than 4mm.
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(TNCAP % ¥ % i
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HPM ¥ AR #1746 B
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s B EEA ¥ 4mm
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B 23 : HPM (& % HRMD) % %8752 o fute & 1A% HPM % r 220 B 43
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(TNCAP .3 ¥ %13 & o)

HPM ¥ #& #2174 B
X #1260 2 4mm

#FE B EEA 4 4mm

-

19 : HPM (% %7 HRMD) % %7055 8% « otk & /A2 i HPM # 472255 8 £3
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(2025 & Euro NCAP #L.3%)

;

(2022 # Euro NCAP #3%)

Figure 20: H-PM in calibration jig with H-point to arm supports
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(2025 & Euro NCAP #L.3%)

7

(2022 # Euro NCAP #3%)

Figure 21: HRMD with backset and height calibration.

Bl 21 : HRMD s +: P[4 2 3 B R i
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(2025 & Euro NCAP #.%)
V.

Figure 24: Measurement being taken of the torso angle at the weight hanger trunk by a digital
inclinometer.

(2022 & Euro NCAP 4.3 )
V.

Figure 22: Measurement being taken of the torso angle at the weight hanger trunk by a digital inclinometer
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(2025 & Euro NCAP 4#.%)

-

O
>
4\
|0
2
>
—
m
o

Figure 25: Calibrated Torso angle measurement surface block attached to trunk of weight hanger arm.

(2022 & Euro NCAP #.%)

aslvaal1vo\

Figure 23: Calibrated Torso angle measurement surface block attached to trunk of weight hanger arm.
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(2025 & Euro NCAP #L.3%)

(2022 # Euro NCAP #3%)

Figure 24. The label on the H-PM. Figure 25. The label on the HRMD
(TNCAP .3 ¥ %12 1 {8)

(TNCAP #.% ¥ % i 1

-
=3
p—

24 : HPM 2 £ & B 25 : HRMD 2_4& &
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(2025 & Euro NCAP #.%)

j/il

iR

(2022 & Euro NCAP #.%)

A

2. o
e

SAE W ROWT MM HIE
MOOw 1CATIO

Figure 26: RONA Kinetics and Associates Ltd. Drawing No. 10045 detailing the required modifications to the H-point machine.
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(2025 & Euro NCAP #3%)

;

(2022 # Euro NCAP #3%)

Acceleration CFC60 (g)

I

T T T L . T
. P

b A 5T

5B o0 T
o—0
w X

0 20 40 60 80 100 120 140 160

Time (ms)

Figure 27: Low severity pulse corridors

Table 3: Low pulse requirements.

Parameter Requirement Limits +/- Unit

Velocity change dv 16.10 0.80 km/h

Mean acceleration  Amean 42.35 4.5 m/s?

Maximum acceleration Amax 5.00 0.5 g

Time (ms) Acceleration (Q) Time (ms) | Acceleration (g)

A 0 0.25 M 88 6.00
B 0 -0.25 N 100 6.00
C 2.6 1.0222 @) 88 4.25
D 9.1 4.0982 P 78 4.50
E 6.6 1.0222 Q 26 4.50
F 13.1 4.0982 R 16 4.25
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G 5 6.00 S 102.8 0.00
H 16 6.00 T 108.8 0.00
| 16 5.75 U 110 1.00
J 26 5.50 V 150 1.00
K 78 5.50 wW 110 -1.00
L 88 5.75 X 150 -1.00
(TNCAP .3 ¥ % 3 1t 15)
(TNCAP .3 ¥ %13 1 o)
7
G H M N
6 - <>—<>?_\f= E/fo—o
5
R
g 44y :’/E I;F\'g
3
0
22
(=) u v
E 1C E O
S, £
1 0
W X
2
0 20 40 60 80 100 140 160
0% 1 (ms)
ﬂ 27 1 g R R R i
% 31 AR R R T
b}\ T_ R +/- H >
#EF dV 16.10 0.80 km/h
T $a4c 3 B Amean 42.35 4.5 m/s?
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B % 4eid B Amax 5.00 0.5 q

R (ms) Seit & (0) P& R (ms) duik B
A 0 0.25 M 88 6.00
B 0 -0.25 N 100 6.00
C 2.6 1.0222 ) 88 4.25
D 9.1 4.0982 P 78 4.50
E 6.6 1.0222 Q 26 4.50
F 131 4.0982 R 16 4.25
G 5 6.00 S 102.8 0.00
H 16 6.00 T 108.8 0.00
| 16 9.75 U 110 1.00
J 26 5.50 Vv 150 1.00
K 78 2.50 W 110 -1.00
L 88 5.75 X 150 -1.00
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(2025 & Euro NCAP 4#.%)
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Figure 26: Medium severity pulse corridors

Table 3: Medium pulse requirements.

Parameter Requirement Limits +/- Unit

Velocity change dV 15.65 0.80 km/h

Mean acceleration Amean 47.85 4.00 m/s?

Time (ms) Acceleration (g) Time (ms) | Acceleration (g)

A 0 0.25 I 27 8.00
B 0 -0.25 J 27 9.00
C 4 1.0531 K 88 0.00
D 18 8.2705 L 94 0.00
E 8 1.0531 M 100 1.00
F 22 8.2705 N 150 1.00
G 17 11.00 0] 100 -1.00
H 37 11.00 P 150 -1.00
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Table 4: Medium pulse rise corridor

Time (ms) Acceleration (g) Time (ms) Acceleration (g)
(C)4 1.0531 (E)8 1.0531
5 1.3751 9 1.3751
6 1.7443 10 1.7443
7 2.1608 11 2.1608
8 2.6230 12 2.6230
9 3.1276 13 3.1276
10 3.6691 14 3.6691
11 4.2406 15 4.2406
12 4.8336 16 4.8336
13 5.4384 17 5.4384
14 6.0446 18 6.0446
15 6.6414 19 6.6414
16 7.2181 20 7.2181
17 7.7645 21 7.7645
(D) 18 8.2705 (F) 22 8.2705
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Figure 28: Medium severity pulse corridors

Table 4: Medium pulse requirements.

Parameter Requirement Limits +/- Unit

Velocity change dV 15.65 0.80 km/h

Mean acceleration Amean 47.85 4.00 m/s?

Time (ms) Acceleration (g) Time (ms) | Acceleration (g)

A 0 0.25 I 27 8.00
B 0 -0.25 J 27 9.00
C 4 1.0531 K 88 0.00
D 18 8.2705 L 94 0.00
E 8 1.0531 M 100 1.00
F 22 8.2705 N 150 1.00
G 17 11.00 0] 100 -1.00
H 37 11.00 P 150 -1.00
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Table 5: Medium pulse rise corridor

Time (ms) Acceleration (g) Time (ms) Acceleration (g)
(C)4 1.0531 (E)8 1.0531
5 1.3751 9 1.3751
6 1.7443 10 1.7443
7 2.1608 11 2.1608
8 2.6230 12 2.6230
9 3.1276 13 3.1276
10 3.6691 14 3.6691
11 4.2406 15 4.2406
12 4.8336 16 4.8336
13 5.4384 17 5.4384
14 6.0446 18 6.0446
15 6.6414 19 6.6414
16 7.2181 20 7.2181
17 7.7645 21 7.7645
(D) 18 8.2705 (F) 22 8.2705
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Figure 27: High severity pulse corridors.

Table 5: High pulse requirements

160

Parameter Requirement Limits +/- Unit
Velocity change dV 24.45 1.2 km/h
Mean acceleration Amean 63.15 4.85 m/s?
Maximum acceleration Amax 7.50 0.75 g
Time (ms) Acceleration (g) Time (ms) | Acceleration (g)
A 0 0.25 M 90 9.50
B 0 -0.25 N 100 9.50
C 1.8 1.0714 O 90 6.25
D 9 6.0880 P 80 6.75
E 5.8 1.0714 Q 25 6.75
F 13 6.0880 R 15 6.25
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G 5 9.50 S 104.7 0.00
H 15 9.50 T 110.7 0.00
I 15 8.75 U 110 1.00
J 25 8.25 \ 150 1.00
K 80 8.25 w 110 -1.00
L 90 8.75 X 150 -1.00
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Figure 29: High severity pulse corridors.
Table 6: High pulse requirements
Parameter Requirement Limits +/- Unit
Velocity change dV 24.45 1.2 km/h
Mean acceleration Amean 63.15 4.85 m/s?
Maximum acceleration Amax 7.50 0.75 g
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Time (Ms) Acceleration (g) Time (ms) | Acceleration (g)

A 0 0.25 M 90 9.50
B 0 -0.25 N 100 9.50
C 1.8 1.0714 @) 90 6.25
D 9 6.0880 P 80 6.75
E 5.8 1.0714 Q 25 6.75
F 13 6.0880 R 15 6.25
G 5 9.50 S 104.7 0.00
H 15 9.50 T 110.7 0.00
I 15 8.75 U 110 1.00
J 25 8.25 \ 150 1.00
K 80 8.25 w 110 -1.00
L 90 8.75 X 150 -1.00
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J 25 8.25 Vv 150 1.00
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L 90 8.75 X 150 -1.00
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A 0 0.25 M 90 9.50

B 0 -0.25 N 100 9.50

C 1.8 1.0714 0] 90 6.25

D 9 6.0880 P 80 6.75

E 5.8 1.0714 Q 25 6.75

F 13 6.0880 R 15 6.25

G 5 9.50 S 104.7 0.00

H 15 9.50 T 110.7 0.00

I 15 8.75 U 110 1.00

J 25 8.25 Vv 150 1.00

K 80 8.25 w 110 -1.00

L 90 8.75 X 150 -1.00
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(2025 & Euro NCAP .3 )
Appendix IV
Head position table

Location of the back-of-head of two designated males in automotive posture with respect to the R50-point at

several design torso angles, and their in-between "distance x"

Design X-coordinate of back-of- Z-coordinate of back-of- X-coordinate of back-of- "Distance x": distance

torso head calculated for the mid- | head calculated for the mid- | head calculated for large between X-coordinates

angle sized male sized male male? of back-of-head of both

males

504.5*sin(design torso 504.5*cos(design torso 593*sin(design torso angle | 88.5* sin(design torso
angle - 2.6)+71 angle - 2.6)+203 -2.6)+76 angle-2.6)+5

5 92 707 101 9

6 101 707 111 10

7 110 706 121 12

8 118 705 132 13

9 127 704 142 15

10 136 703 152 16

11 145 702 163 18

12 153 701 173 19

13 162 699 183 21

14 171 698 193 22

15 179 696 203 24

16 188 694 213 26

17 196 692 223 27

18 205 689 233 29

19 213 687 243 30
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20 222 684 253 31
21 230 682 263 33
22 239 679 273 34
23 247 676 283 36
24 255 673 292 37
25 263 669 302 39
26 271 666 312 40
27 279 662 321 42
28 287 659 330 43
29 295 655 340 44
30 303 651 349 46

The large male is represented by a virtually up-scaled Torso and Neck Link; where the mid-sized male version
of the Torso and Neck Link measures 504.5 mm and 203 mm with the head room probe 71 mm rearwards, the
up-scaled version for the large male measures respectively 593 mm and 219 mm with the head room probe 76

mm rearwards
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12 153 701 173 19
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14 171 698 193 22
15 179 696 203 24
16 188 694 213 26
17 196 692 223 27
18 205 689 233 29
19 213 687 243 30
20 222 684 253 31
21 230 682 263 33
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22 239 679 273 34
23 247 676 283 36
24 255 673 292 37
25 263 669 302 39
26 271 666 312 40
27 279 662 321 42
28 287 659 330 43
29 295 655 340 44
30 303 651 349 46

Bt i L AASE T PR R G IR IR MR A ¢ A E T PRI S IR £ R A Y5 504.5mm £ 203 mm > EE 3R

ZTRFRBEANE S Tlmm e, A #F T P2 A ki HEREEAL D 5 593 mm % 219mm > ¥ 07 BFFER B =308 3 76mm faw o
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SLED TEST PROCEDURE FOR ASSESSING KNEE IMPACT AREAS Version 4.1

2025 # Euro NCAP L3

2019 & Euro NCAP 43

1 INTRODUCTION

1.2 All sled testing is to be performed using
a pulse that is representative of a 50km/h
MPDB test. The pulse requirements to be

met are detailed in Section 5.

1.3 The manufacturer must demonstrate,
for the areas in question, that femur loads
are less than 3.8kN and knee slider values
are less than 6mm in order to avoid knee

modifiers. It should be noted that under

1.3 Where a manufacturer requests, Euro

1.4 The manufacturer must demonstrate,

1 INTRODUCTION

1.2 A generic pulse, determined from a

representative batch of LHD and RHD
Euro NCAP ODB 64km/h tests, has been
developed which can be used for any
knee mapping tests, either on driver or
front passenger seats. The corresponding
acceleration and velocity change curves

are attached in Appendix I.

NCAP would accept a full series of knee
mapping tests to be performed using the
pulse from a full scale 64km/h ODB
impact test instead of the generic pulse.
ALL knee mapping tests must be done
using the same pulse whether it be the

generic or vehicle pulse.

for the areas in question, that femur loads
are less than 3.8kN and knee slider values
are less than 6mm in order to avoid knee

modifiers. It should be noted that under
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normal circumstances, where the variable

load modifier is not applied, the
concentrated load modifier is also not
applied.
1.4 The Euro NCAP assessment for knee
modifiers  considers occupants  of]
larger/smaller stature and weight than the
50th percentile occupant used in the full
scale test. The use of the 95th percentile
dummy for knee mapping ensures that a
penetration deeper than that of the 50th
percentile is achieved. Therefore, the full
depth of the assessment zone (50th
percentile penetration + () is covered
by the test. Additionally, a 5th percentile
female dummy may be required to asses
those areas where the 95th dummy leg is
unable to contact the hazards in the facia

due to space restrictions.

1.5 In normal circumstances, the tests can
be conducted prior to the full vehicle test
based on a Manufacturer’s assessment of]

the knee inspection zone. However, there

normal circumstances, where the variable
the

concentrated load modifier is also not

load modifier is not applied,

applied.

1.5 The Euro NCAP assessment for knee

modifiers  considers occupants  of]
larger/smaller stature and weight than the
50th percentile Hybrid III used in the
Euro NCAP full vehicle test. The use of]
the 95th percentile dummy for knee
mapping ensures that a penetration
deeper than that of the 50th percentile is
achieved. Therefore, the full depth of the
assessment zone (50th  percentile
penetration + 20mm) is covered by the
test. Additionally, a 5th percentile female
dummy may be required to asses those
areas where the 95th dummy leg is unable
to contact the hazards in the facia due to

space restrictions.

1.6 In normal circumstances, the tests can

be conducted prior to the full vehicle test
based on a Manufacturer’s assessment of]

the knee inspection zone.
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is the possibility that not all hazards are|However, there is the possibility thatnotall] 73 &% » A ZF L T N F| 75 23 » A%FL F /I F
identified beforehand and additional| hazards are identified beforehand and| =% 2 Z75 % o FH2ZATET o

hazards may be highlighted for

assessment in the inspection report.

additional hazards may be highlighted for
assessment in the inspection report.

1.7 A validation test will be required by
Euro NCAP if certain preconditions are
not met (see Section 4.2) to ensure that
the test configuration is  fully

representative of the full scale Euro

NCAP test. Test houses should also be

familiar with the Euro NCAP testing

protocols, which are frequently
referenced in this procedure. Details of]
the validation test requirements are in

Section 4. The components used in the

testing must be of the same design,

specification, feature content and quality
as those used in the official Euro NCAP

test.

3717 EApLEFzHHIER
(40 3.7.4.1) » TNCAP {7 84
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B A Ak 2o A R 4 % E eh TNCAP
ek R B % 3.7.4 4p B &
fit TR Rk 0 Ek R F
it 52 it 3N TNCAP 385 2 2% 25
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3 HARDWARE SETUP

3.2 Body preparation
3.2.1 The bodyshell must be mounted on
the sled such that there will be no

permanent deformation of the body or its

3 HARDWARE SETUP

3.2 Body preparation
3.2.1 The bodyshell should be mounted on
the sled such that there will be no

permanent deformation of the body or its

Y
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mounts, during the test programme. This
is necessary to help ensure good
repeatability. The pitch angle of the
bodyshell shall be set to 0 degrees,
the  manufacturer’s

according  to

specification.

3.2.3 Parts can be removed from the body
in white, provided that there is no

question that their removal could
influence the performance of the knee
impact area. Any structural or inertial
support of the knee impact area must be
fully simulated. This would include the
support given by the steering column or
loads transmitted through it.

3.2.4 The doors may be removed and the
door aperture reinforced, to provide a
clear view for the cameras. All
components added to the bodyshell shall
be to the same specification as those used
in the Euro NCAP frontal impact test. The
restraint system and any active devices

must be replaced for each individual test.

mounts, during the test programme. This
is necessary to help ensure good
repeatability. The pitch angle of the
bodyshell should be set to 0 degrees,
the  manufacturer’s

according  to

specification.

3.2.3 Parts can be removed from the body

in white, provided that there is no

question that their removal could
influence the performance of the knee
impact area. Any structural or inertial
support of the knee impact area should be
fully simulated. This would include the
support given by the steering column or

loads transmitted through it.

3.2.4 The doors may be removed and the

door aperture reinforced, to provide a

clear view for the cameras. All
components added to the bodyshell
should be to the same specification as
those used in the Euro NCAP frontal
impact test. The restraint system and any
active devices should be replaced for

each individual test.
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3.2.5 Intrusion may occur which does not|3.2.5 Intrusion may occur which does not|3.7.3.2.5 & % 24 2. ﬁ‘ ‘{ﬁ e B P3.7325 FHF 4 2 ﬁ‘ ‘{ﬁ P B

directly affect the knee impact area but
which might provide additional support
to structures supporting the knee impact
area. These will be identified in the Euro
NCAP inspection. For the sled tests, it
may be acceptable for this type of]
intrusion to be simulated statically e.g.
wooden spacers.
3.3 Active restraints
Any active components of restraint
systems must be identical to those used in
the Euro NCAP frontal impact test.
However, it is acceptable for them to be
triggered remotely to match the Euro
NCAP frontal impact test firing times
within + 3ms. Where remote triggering is
used, full details of the firing time,
proportion of charge used and any other
relevant details should be supplied, along

with a comparison with relevant data

from the Euro NCAP frontal impact test.

directly affect the knee impact area but
which might provide additional support
to structures supporting the knee impact
area. These should be identified in the
Euro NCAP inspection. For the sled tests,
it may be acceptable for this type of]
intrusion to be simulated statically e.g.
wooden spacers.

3.3 Active restraints

3.3.1 Any active components of restraint
systems should be identical to those used
in the Euro NCAP frontal impact test.
However, it is acceptable for them to be
triggered remotely to match the Euro
NCAP frontal impact test firing times
within &+ 3ms. Where remote triggering is
used, full details of the firing time,
proportion of charge used and any other
relevant details should be supplied, along
with a comparison with relevant data

from the Euro NCAP frontal impact test.
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4 VALIDATION TEST

4.1 Exemption from the validation test

3.7.4
3.74.1
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4.1.1 Where all of the following test
conditions are met by the driver (only) in
the nominated full scale test, a validation
test is not required:

®  A-Pillar displacement below 35mm

(using the standard Euro NCAP
measurement)
®  No significant seat, seat mounting or
floor deformation that cannot be
replicated in the main test program.

® Driver compressive femur loads
below 1.0kN and passenger femur
loads below 2.0kN.

4.2 Sled Acceleration

4.2.1 It needs to be demonstrated that the
sled test sufficiently replicates a 64km/h
ODB frontal impact of the subject
vehicle. Therefore, the test can either be
conducted with the pulse of the official
EuroNCAP crash test or a representative
development test. The vehicle used in the
representative full scale test should be
similar to that intended for assessment in
the official Euro NCAP test in terms of]

and  safety

engine,  transmission

37400 Fhg R 2 EEm ¥

B (EREXTFT) HET 5
R PR PR SRR

DA =8 F > 35mm (i@ *
TNCAP & & § jplig ) o

QA -BEHEHITEEZ+F2E
A gAE TN R F A
"o

Q) = g 4 g W F B HE S T
LOKN- = 3k Z g % ig % # f %]
3+ 2.0kN -

3742 5@ iR

37421 5 B EEk e o A A Bl
Zokd H2 64km/h T BER
Bv R EER 0 iV

i 5% TNCAP fidi 385k 2 "% fbr
R Ry BRI o Al
F MR D HEIE
i s x> ERE DS
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equipment. If the specification of vehicle e B ARt iy 0 £ EF iE D
for the official test is not known, or a g;é GIP RN AR T A
different hand of drive is used, the e TE R o

manufacturer should provide data from a
range of at least three different vehicle
specifications. The manufacturer may
then choose the representative test from
the various examples provided and use it

for the validation.

4272 The sled acceleration should be 37422 RpIE 5B Seg B T8
measured and compared with that DIREEEH A FE%
measured, at the base of the impact side ¢ ohrip| 157 2 7P BRI Ak
B-pillar, in the representative full scale RGBT o
test selected by the manufacturer.

4.2.3 The suitability of the correlation 37423 # iﬁil’f’ o B op R % R
between the vehicle and sled pulses will Btz g R h S E i\- A
be checked according to the method 3.7.10 -
detailed in Appendix I.

4.3 Steering column adjustment 3743 #ER#EAKE

43.1 The steering column shall be 37431 g 4 e ¥ R
positioned the same as was the case in the % TNCAP = > if ¥ 48 F 25 4p
Euro NCAP frontal impact e o

4.4 Dummy and instrumentation 3744 AR Rz FTAEEE

R R
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4.4.1 The wvalidation test should be

performed using the driver dummy

onlyregardless of whether driver or

passenger knee mapping is to be
performed. AHybrid III 50th percentile
dummy shall be placed in the driver’s
seat.

4.4.2 The dummy shall be instrumented to
the same level or greater to that specified
for the Euro NCAP frontal impact test.
Although the principal comparisons will
be made using knee and femur responses,
this additional data can aid understanding
and explain any anomalies.

4.5 Seat position

4.5.1 The seat shall be positioned as in the
Euro NCAP frontal impact test.

4.6 Dummy positions

4.6.1 The dummy shall be positioned as in
the Euro NCAP frontal impact test, with
extra care taken to ensure that the knee

impact areas will be comparable.

4.7 Performance criteria

4.7.1 The knee impact locations and loads

3.744.1 & #%hiE fiﬁﬂf A EE 2
REHE B S il R
* ,ﬁi,ﬂ’ A 18 o %'ﬁ@i@ﬁi{i
Hybrid Il 42 7 Q&%

A8 o

37442 A % 2 RS Rl E T P B
j Mk B ¥ TNCAP % 2 i %
B pRFN] F oA &
WL BRIE P OA B IREOLE R R o
U FEAG R ElEe P

¥ 47 -

3745 EHEE

3.745.1 g% e TNCAP
G hRERFRRARE o

3.74.6 A Bi%

3.74.6.1 ~ % i~ % ¥ TNCAP =
G HERFRGEERE > T EFNT
R o B AT & | P

|

4

3747 HaEE

37471 g F = 2§

B R 2 Y 2
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should be comparable to those occurring Y e S R 3 B AR
in the full scale test. To determine that this RIEB SR REF XIS
is so, the femur loads, the knee slider BiEFH T - BRERARARD
displacements and the damage to the R 'f“iééifﬁ AR o
facia will all need to be compared.

Overall, the severity should be at least as
severe as that in the representative test. 37472 ZE i, 2 Tiﬁz A5
4.7.2 In order to achieve the above, it might Vo R UE R F o PR
be mnecessary for the structural P esF o PIF R T SR o
deformation to be simulated statically or, gt B OET T R T AT
where sled test technology allows, 0 %8 3732
dynamically. Furthermore, it might be
necessary to introduce an alternative yaw
angle of the body shell, see Section 3.2.
4 MAIN TEST PROGRAMME 5 MAIN TEST PROGRAMME 374 1 @E%IE 3.7.5 A i#Es
4.1 Sled Acceleration 5.1 Sled Acceleration 3.74.1 - # 4c3§ B 3.7.5.1 52 4@ fi
4.1.1 The pulse performed on the sled|5.1.] The pulse performed on the sled|3.7.4.1.1 *& 4c 3% 5 B 2k & 2. %% @7(3.7.5.1.1 *& 4 3% 5 B 2% & 2. 7% fir
facility shall be at least as severe as the| facility should be at least as severe as the| &I > ¥ — i «'fi KRR A RIS - SRR R R N A
representative ~ MPDB  test pulse,| generic or the representative 64km/h| 2. TNCAP # = i % & #FE%%| 2. 64km/h = = % % & #F R %%
measured at the struck side B-pillar, and| ODB test pulse, whichever is used, and| #F4p e > %P4 FriZ 3 R #F R B frfpl > I % 3.7.10 ;3-?-7\ =\

will be assessed according to the method

detailed in Section 5.

4.2 Steering column adjustment

4.2.1 The angular adjustment shall be

will be assessed according to the method

detailed in Appendix .

5.2 Steering column adjustment

5.2.1 The angular adjustment shall be

Ja TR 0 B ik 375 P22 5

RS
BT f:J:'\:' °

3742 st A

37421 # w4 b B = 2 ¥

= ot
EFFR e

3752 e K
37521 #w ik B R >
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positioned fully upwards with the axial
adjustment in the mid position.

4.3 Dummy and instrumentation

4.3.1 A 95th percentile male Hybrid III
dummy shall normally be used. However,
where it is not possible for the 95th
percentile knee to contact the hazard due
to its size, the 5th percentile female shall
be used. The specific dummy to be used
will be confirmed during the Euro NCAP
inspection.

4.3.2 Whichever stature of dummy is to be
used, it shall be equipped with at least
instrumentation to record femur axial
force and knee slider displacement for
both legs. Shoulder belt loads shall also
be recorded to demonstrate that the pre-
tensioning and load limiting

characteristics of the restraint system are

similar to those in the Euro NCAP frontal

impact test.

4.3.3 Additional instrumentation may be

positioned fully upwards with the axial
adjustment in the mid position.

5.3 Dummy and instrumentation

5.3.1 A 95th percentile male Hybrid III
dummy shall normally be used. However,
where it is not possible for the 95th
percentile knee to contact the hazard due
to its size, the 5th percentile female shall
be used. The specific dummy to be used
will be confirmed during the Euro NCAP
inspection.

5.3.2 Whichever stature of dummy is to be
used, it shall be equipped with at least
instrumentation to record femur axial
force and knee slider displacement for
both legs. Shoulder belt loads shall also
be recorded to demonstrate that the pre-
tensioning and load limiting

characteristics of the restraint system are

similar to those in the Euro NCAP frontal

impact test.

5.3.3 Additional instrumentation may be

necessary in order to establish knee

necessary in order to establish knee
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penetration. penetration.
4.4 Driver seat position 5.4 Driver seat position 3744 F % At 3754 8 % At
4.4.1 For 95th percentile dummies, adjust|5.4.1 For 95th percentile dummies, adjust|3.7.4.4.1 @& * |7 » 2. 4 7 = & § 37541 @& * g » 24 I = & ¥

the
procedure described in Section 5 of the

Euro NCAP MPDB test protocol.

the vehicle seat according to

4.4.2 Use the procedure described under
Section 6.1 of the MPDB test protocol to

determine the H-point.

4.43 Then move the seat rearward by
30mm. If the seat has no locking position
30mm rearward choose the next notch

forward.

444 In the event that the dummy is
installed in the vehicle and there is
insufficient space between the knee and
facia to position the knee in the desired
area, then the H-point should be moved
rearward to allow correct position.
Should this be insufficient, the seat
should be moved rearward until there is

sufficient space up to the 95th percentile

seating position.

543

the wvehicle seat according to the
procedure described in Section 6 of the

Euro NCAP frontal crash test protocol.

5.4.2 Use the procedure described under

chapter 7.1 or 7.2 respectively of the
frontal crash test protocol to determine
the H-point.

Then move the seat rearward by|3./.4.4.3
30mm. If the seat has no locking position
30mm reward choose the next notch

forward.

544 In the event that the dummy is

installed in the vehicle and there is
insufficient space between the knee and
facia to position the knee in the desired
area, then the H-point should be moved
rearward to allow correct position.
Should this be insufficient, the scat
should be moved rearward until there is

sufficient space up to the 95th percentile

seating position.
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4.4.5 For 5™ percentile dummies, the seat|5.4.5 For 5™ percentile dummies, the seat|3.7.4.4.5 & i€ * | A~ 2 7 = & % |3.7545 F @& * g A 27 = &%
shall be positioned to the manufacturers| shall be positioned to the manufacturers| £ 4 #& > P Atz o s =8 BH| A B> PIAFZ v =8 BH
th percentile seating position in the| Sth percentile seating position in the| B I & fF% if; RLFSEA EID ﬁ#'ﬁﬁi RLFSE A
fore/aft direction. All other seat| fore/aft direction. All other seat| &t =% o L PHE AEAEY AR EZRHEAEAEY
adjustments are to be set to enable a stable| adjustments should be set to enable a| B H{Ma T2 E P HFHFE BRI o P HREPE
knee contact with the target point. stable knee contact with the target point. | ff ° g o

4.5 Driver dummy positioning 5.5 Driver dummy positioning 3745 E® A Bz 3755 E®ABE

4.5.1 The tolerances below detail the|5.5.1 The tolerances below detail the(3.7.4.5.1 ™ F it @k 4 ¢ A |3.7.55.1 M T #FHip g% F ¢ 4

standard dummy position in the test
programme. If the point cannot be
contacted by the knee after following the
steps detailed below, it may be necessary
to deviate from one or all of these values.
In particular, the foot position must be
such that the correct knee impact area will
be reached. Care should be taken that
deviation from the original position is as

small as possible.

4.5.2 Initial H-point of the HIII 95th:

The HIII 95th dummy H-point shall
be within 13mm horizontally of a
point 30mm rearward of the H-point
measured with the SAE J826 device

during seat adjustment

standard dummy position in the test

programme. If the point cannot be
contacted by the knee after following the
steps detailed below, it may be necessary
to deviate from one or all of these values.
In particular, the foot position must be
such that the correct knee impact area will
be reached. Care should be taken that
deviation from the original position is as
small as possible.

5.5.2 Initial H-point of the HIII 95th:

®  The HIII 95th dummy H-point shall

be within 13mm horizontally of a

point 30mm rearward of the H-point

measured with the SAE J826 device

during seat adjustment
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If the target H-point in the horizontal
direction can not be achieved with
the given seat position move the seat
one notch in the appropriate direction

and try to position the dummy again.

4.5.3 Pelvic angle:

®  The pelvic angle measurement gauge
should read 22.5° + 2.5° from the
horizontal.

4.5.4 Head:

® The transverse instrumentation

platform of the head shall be within

2.5° of horizontal.

4.5.5 Arms + Hands:

For driver testing, place hands on the
steering wheel in a similar fashion to
that of the Euro NCAP test. However,
minor adjustments on the arm and
hand positions are allowed if this
allows for better camera views of the
knee impact area.

For passenger testing, place the arms

as in the Euro NCAP test setup.

4.5.6 Torso:

The torso should line up with the

If the target H-point in the horizontal
direction can not be achieved with
the given seat position move the seat
one notch in the appropriate direction

and try to position the dummy again.

5.5.3 Pelvic angle:

®  The pelvic angle measurement gauge
should read 22.5° + 2.5° from the
horizontal.

5.5.4 Head:

® The ftransverse instrumentation

platform of the head shall be within

2.5° of horizontal.

5.5.5 Arms + Hands:

For driver testing, place hands on the
steering wheel in a similar fashion to
that of the Euro NCAP test. However,
minor adjustments on the arm and
hand positions are allowed if this
allows for better camera views of the
knee impact area.

For passenger testing, place the arms

as in the Euro NCAP test setup.

5.5.6 Torso:

The torso should line up with the
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centre of the seat. However, the torso
might have to be twisted to one side
to allow for the knees to strike the
points indicated in the Euro NCAP
inspection. During twisting it is

acceptable for the H-point location to

change.
4.5.7 Legs:
® The legs should initially be

positioned according to the Euro
NCAP frontal test protocol, but then
their position shall be modified
laterally so that the main load bearing
knee will come into contact with the
potential hard-point as indicated in
the inspection report. The other knee
shall be aimed at an area where it
receive

would be expected to

experience little or no loading.
Frequently, this would be achieved
by positioning it laterally where it
has the greatest spacing from the
facia. The lateral position of the
knees can be achieved with a

variation of the knee spread and/or a

centre of the seat. However, the torso
might have to be twisted to one side
to allow for the knees to strike the
points indicated in the Euro NCAP
inspection. During twisting it is

acceptable for the H-point location to

change.
5.5.7 Legs:
® The legs should initially be

positioned according to the Euro
NCAP frontal test protocol, but then
their position shall be modified
laterally so that the main load bearing
knee will come into contact with the
potential hard-point as indicated in
the inspection report. The other knee
shall be aimed at an area where it
to receive

would be expected

experience little or no loading.
Frequently, this would be achieved
by positioning it laterally where it
has the greatest spacing from the
facia. The lateral position of the
knees can be achieved with a

variation of the knee spread and/or a
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twist of the torso.
4.5.8 Feet:
®  The feet should be placed as flat as
possible on the toe board parallel to
the centreline of the vehicle. If either
of the feet comes into contact with a
footrest or a wheel arch, place the
foot fully onto that rest. It is
permissible to adjust the foot position
to ensure that the correct knee impact
location can be obtained. In order to
ensure a stable knee contact, it may
also be necessary to prevent the
relevant foot from moving forwards
in the footwell.
4.6 Passenger dummy positioning
4.6.1 The minimum knee penetration
required for all of the passenger femur
load tests within main test programme is
based on the limit of the inspection zone.
This will be detailed in the inspection
report and be based upon the penetration
of the passenger knee obtained in the

official Euro NCAP test including an

twist of the torso.
5.5.8 Feet:
®  The feet should be placed as flat as
possible on the toe board parallel to
the centreline of the vehicle. If either
of the feet comes into contact with a
footrest or a wheel arch, place the
foot fully onto that rest. It is
permissible to adjust the foot position
to ensure that the correct knee impact
location can be obtained. In order to
ensure a stable knee contact, it may
also be necessary to prevent the
relevant foot from moving forwards
in the footwell.
5.6 Passenger dummy positioning
5.6.1 The minimum knee penetration
required for all of the passenger femur
load tests within main test programme is
based on the limit of the inspection zone.
This will be detailed in the inspection
report and be based upon the penetration
of the passenger knee obtained in the

official Euro NCAP test including an

additional 20mm.

additional 20mm.
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4.6.2 The passenger dummy positioning
procedure will follow the procedure
described in Sections 4.4 & 4.5 However,
if this seating/dummy position does not
achieve a minimum knee penetration
equal to that of the limit of the inspection
zone, the seat and dummy should be
adjusted so that this limit is reached by
the knee throughout the main test
programme.

4.6.3 The penetration of the passenger knee

will be established using high speed

video footage and/or pelvic displacement
calculations. Alternative measurement

methods  for  establishing  pelvic
displacement will also be accepted which
can be shown to be of equal accuracy as
using pelvis acceleration to establish knee
penetration. If the position of the dummy
is limited by the knees contacting the
hazard and/or the amount of available
seat travel, that most forward position
should be used.

4.6.4 Situations were potential hazards for

knee slider are highlighted are treated

5.6.2 The passenger dummy positioning

procedure will follow the procedure
described in Sections 54 & 5.5.
However, if this seating/dummy position
does not achieve a minimum knee
penetration equal to that of the limit of the
inspection zone, the seat and dummy
should be adjusted so that this limit is
reached by the knee throughout the main

test programme.

5.6.3 The penetration of the passenger knee

will be established using high speed
video footage and/or pelvic displacement
calculations. Alternative measurement

methods  for  establishing  pelvic
displacement will also be accepted which
can be shown to be of equal accuracy as
using pelvis acceleration to establish knee
penetration. If the position of the dummy
is limited by the knees contacting the
hazard and/or the amount of available
seat travel, that most forward position

should be used.

5.6.4 Situations were potential hazards for

knee slider are highlighted are treated

37.4.64 4

37462 F % 4
3744 % 3745 % ¥t o ’Ti%ﬁ
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equivalent to test for potential knee| equivalent to test for potential knee| FRIEH ®IFEHiFAR o L B FNHF RBEHFFR o 4 B
hazards. The dummy positioning| hazards. The dummy positioning| A%/ £ 3.7.54 %2 3755 2. 42K | &K ¥E 3754 2 3755 2. &~
procedure will follow the procedure| procedure will follow the procedure| AP o A E T iE L/ A B =8 & AP ojigmit A/ A B8 &
described in Sections 4.4 & 4.5.| described in Sections 54 & 55| Z2E 3% FEF'LH (20mm)| FE A EEH%HTFEFESLH (20mm)
However, if this seating/dummy position| However, if this seating/dummy position| 4P FF 2_ B[ BI04 > RIEHAFE| P 2 5] RINEH > PIEDE
does not achieve a minimum knee| does not achieve a minimum knee| i % A % o FIRINF 4 Fd ) RBHEE A G o FRINF A FE
displacement equal to that of the limit of| displacementequal to that of the limit of| # ° Bl BFE %% 2 B g T ®| # > PR FET 2 FLp T %
the inspection zone (20mm), the seat and| the inspection zone (20mm), the seat and| v SLAF & TAHfF 7 ac JF AL R mo HIFFE TR o ¥ o P A%
dummy shall be adjusted so that this limit| dummy should be adjusted so that this| ¥ & & > Mg iF et EfFr/mi ¥ &R > U FESF B mie
is reached. If knee slider is a concern it| limit is reached. If knee slider is a concern| % ° B e
needs to be ensured that there is stable| it needs to be ensured that there is stable
contact between the tibia and potential| contact between the tibia and potential
hazard. It may be necessary to make small| hazard. It may be necessary to make small
adjustments to the angel of the Tibia to| adjustments to the angel of the Tibia to
ensure contact with the correct location. | ensure contact with the correct location.

4.7 Ensuring a stable knee contact to the|5.7 Ensuring a stable knee contact to the[3.7.4.7 & % "A 3848 T & B 3.7.5.7 mERINE T HZHFEL
potential hard point potential hard point A BL o A B o

4.7.1 In order for a knee mapping sled test|5.7.1 In order for a knee mapping sled test{3.7.4.7.1 & & "% #F % F Z4£3.75.7.1 5 @ R HF R F S 4
to be valid, it needs to be ensured that the| to be valid, it needs to be ensured that the| 2. ¢ # 3#Z% F »c > FrEifl & K| 2 58 F5%F s FmiFi &K
main load bearing knee remains in stable| main load bearing knee remains in stable| T %AIREBEALM B FFREFY | €RMEFELA LT FRE Y
contact with the potential hard point| contact with the potential hard point| (E3FFE T I%fF o F RN RAEL| BIFLTEN - 2RINHEFL
during the impact sequence. If the knee is| during the impact sequence. If the knee is| A Bt > Bt =x Fé’*%ﬁ B2 ARG | AER Pt pi“%% B AR S B
deflected, the test will not be accepted as| deflected, the test will not be accepted as| B £ 2 5 228 Bl o ¥ - BINA | g FT 2 5208 Rl o ¥ - BT
a valid measure of the potential hazard. It| a valid measure of the potential hazard. It %ﬁ d HABRAREAFATRER %ﬁ d HABRREAFNTRER
is important that the other knee is loaded| is important that the other knee is loaded| # % %3 72 X 4 & | ®e¥ » VFg| ZF REB 2 X4 &) BE > U
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as little as possible by either not| as little as possible by either notf| O KER- | &7 ¢ KE o KE R R gKE o
contacting the facia or impacting the least| contacting the facia or impacting the least
supported area of the facia. supported area of the facia.
4.7.2 In order to ensure this it is allowable|5.7.2 In order to ensure this it is allowable|3.7.4.7.2 5 F& % S F £ B 0 (3.7.5.7.2 5 Fr % fadF + 30 =

for the knee spread to be artificially fixed
(i.e. by the application of structural foam
or similar, between the legs).

Furthermore, it might be necessary to
prevent the feet from moving forward
during crash in order to prevent a
dynamic drop of the knee during the
impact sequence.

4.7.3 If a stable contact can not be achieved
with artificial knee spreading alone it is
allowable to use an appropriate yaw angle
of the sled other than 0 degrees to assess
an individual hard point.

4.7.4 In any case, it is essential to confirm
the stable knee contact with the use of|
appropriate high speed camera footage.

4.8 Dummy painting

4.8.1 In the absence of acceptable camera
evidence, paint or other suitable

alternatives may be used in order to

identify that the correct point has been

for the knee spread to be artificially fixed
(i.e. by the application of structural foam
or similar, between the legs).

Furthermore, it might be necessary to
prevent the feet from moving forward
during crash in order to prevent a
dynamic drop of the knee during the
impact sequence.

5.7.3 If a stable contact can not be achieved
with artificial knee spreading alone it is
allowable to use an appropriate yaw angle
of the sled other than 0 degrees to assess
an individual hard point.

5.7.4 In any case, it is essential to confirm
the stable knee contact with the use of]
appropriate high speed camera footage.

5.8 Dummy painting

5.8.1 In the absence of acceptable camera
evidence, paint or other suitable

alternatives may be used in order to

identify that the correct point has been
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contacted. contacted.

4.9 Performance criteria 5.9 Performance criteria 3.7.4.9 {a % 3.7.5.9 i &8
4.9.1 In the Euro NCAP inspection, the|5.9.1 In the Euro NCAP inspection, the|3.7.4.9.1 TNCAP #% 5 #7380 1(3.7.5.9.1 TNCAP # 2% #5538 zﬁ‘ £
P s R

potential hazards will be identified and it| potential hazards will be identified and it| & % » & #73 Fesdiehg 3 % 2 BE o 2oy RN

will be necessary for all of them to be| will be necessary for all of them to be| *%3iFHk 3+ FY LR W H P Lk o
fully explored in the test programme. fully explored in the test programme.

4.9.2 The performance criteria used for the|5.9.2 The performance criteria used for the(3.7.4.9.2 44 # % 5 A B3 X (3.7.592 M 8 2 L B F =
assessment will be femur forces below| assessment will be femur forces below A% 3.8kN » F 3R ﬁ“ﬁv = % 3.8KkN » ¥ 3B 3R ﬁ‘fﬁ E
3.8kN and the knee slider responses shall| 3.8kN and the knee slider responses shall| *% 6mm - A &% §83] < /] 7 2 —;?3 F 6omme A B EEE < ] 2 B —;?3 b‘_
be less than 6mm. No adjustment to the| be less than 6mm. No adjustment to the| it =% o Pl S
performance criteria is made for any| performance criteria is made for any
change in dummy size. change in dummy size.

5 SLED PULSE REQUIREMENTS  |Appendix I 3.7.5 ; B % fi 3.7.10 & & % fiw

5.1 The pulse used for the knee mapping|The pulse performed on the sled facility|3.7.5.1 % %48 # % 38 2 4§ 38 % #7|3.7.10.1 $ 5 & 3K & %5 e 2 *R e

tests may be based on either the actual| should be close to or more severe as the| & * 2 " fFre % o > BB R HF| BT LE - SR BER% -

struck side vehicle pulse from the official| generic test pulse. To validate this point,| i ;\iEZk® & fRRF P2 F | @ % 0T 3 N5 b2 M fird |

MPDB test or one of four predefined| the following process should be used: fir> e BIEATEZ - BER| Fpoox

generic pulses. FE2T AL E21R) R ffE2_— o GF33t 2*F 4 %)
5.2 Where a generic pulse is used, the 3752 @ * - g R OR BFPF

maximum permissible different in OLC TNCAP i 5V 252, B $17% fire?

between the B-pillar pulse of the official A1 - AR 2. OLC B~ B 3F

test and chosen generic pulse is +/-5g. AR5 4H/-5gc FAEF ?‘F%" e

Where this tolerance is exceeded, the Pl9r3 o B RBRIR R Y I R

official test pulse is to be used for all sled 5 IR ffr o

tests.
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5.3 The generic pulses are divided into four 3753 - B pfgREEL 5w B
OLC ranges, see below: OLC # [ > FEALT 4O
GF&y 27 # %) (?%‘%:Q{%?%f?)
5.4 The pulse performed on the sled facility 3754 53 W H TR F R EFR

should be close to or more severe as either
the vehicle test pulse or generic pulse. To
validate this point, the following process
should be used:

5.4.1 Change the orientation to have sled
pulse and vehicle pulse in globally
positive values

5.4.2 Calculate by integration the Delta V
from vehicle pulse DVI1(t), setting the
initial velocity to 0

5.4.3 Calculate by integration the Delta V
from sled test DV2(t), setting the initial
velocity to 0

5.4.4 Calculate the difference DV =
DV2

5.4.5 Calculate by integration of DV1 the

DVI -

X displacement from vehicle pulse

DX1(t), setting the initial value to 0
5.4.6 Calculate by integration of DV2 the

X displacement from sled test DX2(t),

setting the initial value to 0

Change the orientation to have sled
pulse and generic pulse in globally
positive values

Calculate by integration the Delta V
from generic pulse DVI1(t), setting
the initial velocity to 0

Calculate by integration the Delta V
from sled test DV2(t), setting the
initial velocity to 0

Calculate the difference DV =DV1-
DV2

Calculate by integration of DV1 the
X displacement from generic pulse
DX1(t), setting the initial value to 0
Calculate by integration of DV2 the
sled
DX2(t), setting the initial value to 0

X displacement from test
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5.4.7 Calculate the difference DX(t)
DX1(t) — DX2(t)

5.4.8 Calculate DX at 100ms

5.5 Requirement #1:

O  If all the DV values up to 100ms are
in the zone as shown below,
requirement
#1 is OK — check requirement #2

O If some DV values up to 100ms are

outside the zone, requirement #1 is
not OK,
—sled test is less severe than the vehicle

test pulse and cannot be accepted

GF$4 * 7 B7)

5.6 Requirement #2:
O If DX value at 100ms is negative,
requirement #2 is OK

— sled test is accepted for knee mapping
O If DX value at 100ms is positive,
requirement #2 is not OK

— sled test cannot be accepted

AT RloT)

GF

Calculate the difference DX(t) =[3.7.5.4.5 35 DXI(t)¥r DX2(t)=|(7)3* & DXI(t)¥r DX2(t)e#1 £ >
DX1(t) — DX2(t) Z DX(t)= DX1(t) - DX2(t) ° DX(t)= DX1(t) DX2(t) °

®  (Calculate DX at 120 ms 375483 % 100 ms pFennDX o |(8)24 & 120 ms pFen DX o

Requirement #1: 3.7.55 1 1 3.7.102 i+ 1 :

O Ifall the DV valuesup to 120 ms are|(1) & & ;¥ F 4% 100ms 2. % (1) # & ER 41 120ms 2. ®
in the zone as shown below,, B >DV E& % %% TR &K - DV f_ﬁ_ ‘{@ TEAETRIER
requirement #1 is OK — check| F®p > %A B3 & ifit 1’7;%‘%- TP oFEEORBLER 1’3%‘%-
requirement #2 EF¥HiEiE 2o EFHHIEE 20

O Ifsome DV valuesup to 120 ms are|[(2) F & ®H AP » 5 384 DV E|(2) F At ®EFR > 5 384 DV
outside the zone, requirement #1 is| % 2 & FT PO B2 B EIFER 1o FAERFH P F B EEE 1o
not OK,

—sled test is less severe than the generic or| % & 5 2 3RZG @ * 2_ % f%rrj&ﬁ A S B REE R 2 % (R - AL

ODB test pulse and cannot be accepted
GF%4 * T B7)

T 0 Hot 5B R
E ULLE S S

GFr%3 27 B7)

Requirement #2: 3756 %2
O If DX value at 120 ms is negative,|(1)% 100 ms FFen DX 8 5 f & >
requirement #2 is OK f it 2o

—sled test is accepted for knee mapping
@)

requirement #2 is not OK
— sled test cannot be accepted
%% A7 ®7)

o If DX value at 120 ms is positive,

B R L R 1‘#%
MEFRL -
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6 STATIC DEPLOYMENT TESTS

In order to ensure that the airbag creates no
hazard from deployment against a knee or
leg positioned close to the facia, it may be
necessary to carry out static deployment
tests. The concern is that a deploying
airbag may load the leg just below the
knee causing excessive forces to be
transmitted through the knee joint.

6.1 Where the knee slider displacement in
the full width test is below 3mm due to
deployment of the airbag, no further
testing is required.

6.2 Where the knee slider displacement in
the full width test is above 3mm, due to
deployment of the airbag, and the gap
between the tibia and facia of the driver
dummy is less than 50mm, no further
testing is required.

6.3 Where the knee slider displacement in
the full width test is above 3mm, due to
deployment of the airbag, and the gap
between the tibia and facia of the driver

dummy is 50mm or greater, a static
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P B R (E* AR 2N T 3 20,

FRiE* S B ERINBGE o

3761;%%%&%&?#%6’*

%ﬁ Bt 2 RN E
SR E 3mme P& R - ﬁiﬁ

7 2% -

3762 %% > > FRFEHY » 7

FRBE T2 BINEHE S
3mme P FR A BEE B ikt

# B RE ] Y 50mm > P s Jf iE

vq,

# 7 E 5 -

3763 %> 2 ERFRZKY 7

FEBE SN R RE S
> 3mm>- ¥ KB AR RF ik 4

F H FFEX 38 X3 50mm 0 B

BREFLREE % -

316




2025 & Euro NCAP %

2019 # Euro NCAP %#.3

i% 2 TNCAP #£ % ¥ % (¥ = i)

#/ TNCAP # - 543

deployment test is required.

6.3.1 A 5th female dummy shall be
positioned in the driver’s seating position
and moved forward until the gap between
the tibia and facia is no more than 50mm.
This distance may be established by
moving either the seat or the dummy on
the seat cushion.

6.3.2 The gap between the tibia, knee and
facia is to be measured after positioning
the 5th female dummy for the full width
test using a sphere of 50mm in diameter.

6.3.3 The dummy shall be instrumented
with roller bearing knee sliders in both
legs.

6.3.4 The knee airbag should then be
deployed and the knee slider data
recorded.

6.3.5 Where no static deployment data is
provided or the knee slider displacement
from the static deployment test is 6mm or

above, the variable contact modifier will

3.7.63.1 #F & 2 T & F &ML

BTN o F DA

et BRI FRBIERAE

SOmme ¢ BV 5 d T3 B

AAKLE L Lk o

3.7.632 % 2w 3 > F s
2o N E A AR S 1@
@ % B /= S0mm 2 3k {8 p B 09

o~ BINm R A A2 BE o

37633 * B EFRBHREE LR
P VIR R R PR o

37634 #£% » B#FE% ‘“’33“;%’
f o FEERNFHER

be applied.
7 PHOTOGRAPHIC RECORD 6 PHOTOGRAPHIC RECORD 3.7.7 & fg'\,f‘:ﬁ & 3. =2 fg'\,f‘:ﬁ &
7.1 High speed film 6.1 High speed film 3.7.7.1 3 i #EF 3.7.6.1 B i# ¥
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7.1.1 High speed film is required for ALL|6.1.1 High speed film is required for ALL|3.7.7.1.1 #7 5 " % :}i? W W R(3.7.6.11 1 RN E R (2 ;};
knee mapping testing. knee mapping testing including the| M4 % i# R0 FTEE ) R B R Rk

validation test.

7.1.2 Sled mounted high speed cameras|6.1.2 Sled mounted high speed cameras[3.7.7.1.2 B3t 5 & F 4 % 3 i #(3.7.6.1.2 B> 22 F e 53 % &
must be used to record the whole of the| should be used to record the whole of the| R4 > o475 A & o » ¢ 7| B & 7TF IR > ¢ 7
relevant scene. This would include the| relevant scene. This would include the| s ~ % >7F 2%~ K& ~ | B~ X 23 i RiF - &
seat, seat belt system, facia, steering| seat, seat belt system, facia, steering| ™ 4L ~ P42 % & B3t 2 RIE | w841 ~ P20 2 £ B30 2 ]2
column, door aperture and dummy| column, door aperture and dummy| + J A BB EF P o BEHE TR BBE c 3
trajectory from both left and right sides.| trajectory from both left and right sides.| #*/F e84 B "R F =¥ » T H | PR &P R F =Y > TH K
It should record the knee impact location| It should record the knee impact location ﬁé‘_#t iﬁ‘_ﬂg IRIRA T HEIE TARFE | EIREP BRINKA R AE TR
and provide verification that the knee was| and provide verification that the knee was| % ~ B3R K HEE B %rix > F K| B > EIVABEEEYE > FIML R
not deflected from the chosen location| not deflected from the chosen location| ¢ 7 #FF R F A7 BINE KR ¢ 2 HFFRFEmRY BINE L3I0
and that the feet remained stable on the| and that the feet remained stable onthe| 2 fp#EH o - B EHP WP 5| 2 p#HEE o - BEHJELBL S
toe board. This should include a camera| toe board. This should include a camera| 1000FPS - 1000FPS -
view showing the knees and a camera| view showing the knees and a camera
view that shows the feet for the complete| view that shows the feet for the complete
impact sequence. The high speed camera| impact sequence. The high speed camera
frame rate must be of the order of 1000| frame rate should be of the order of 1000
frames per second. frames per second.

7.2 Still photography 6.2 Still photography 3.7.72  #FEF 3.7.6.2 ‘15“ LS-21

7.2.1 In order for any knee mapping results|6.2. 1 In order for any knee mapping results|3.7.7.2.1 # §& ’% e A L ’% O A
to be accepted by Euro NCAP, it is| to be accepted by Euro NCAP, it is @4‘:\2, A&, TNCAP i ’léﬁ%ﬁ Ffé L3-8 @\ VR TNCAP P
essential that adequate photographic| essential that adequate photographic IERELBPIRFEFFERRR TURIBPTREFRERRER
evidence of the test is provided by the| evidence of the test is provided by the| %% o K
manufacturer. manufacturer.
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7.2.2 Pre and post test still photography is|6.2.2 Pre and post test still photography is|3.7.7.2.2 &% o ¥ ¥ 5% {6 2. # 35 |3.7.6.2.2 #F % = 2 #% 16 2. # i
required to clearly show the sled set-up| required to clearly show the sled set-up| #* G Jf it i B Agm » 2 R & B | HHRFR G EHT -2 FRyd
and BIW construction. Still photographs| and BIW construction. Still photographs| #8 % H * # & # (/& *F o B FEE RS - kT
must show the fixings of the body in| should show the fixings of the body in| FEZ T iR {5 B 4 2 & FF 2 | RBod B85k o e 58 2
white to the sled, in particular the steering| white to the sled, in particular the steering] 7] T 8 > W] T w84 ~ K& | F L Fu i k4
column and facia mounting and the| column and facia mounting and the| % &£ ZE/W Z i § 28 £ ag it o p| Jp L B Z i F 2 8 Eagil o gt

appropriate body reinforcements before
and after the series of tests. Additionally,
any structures added to simulate intrusion
which could support the knee impact area

should also be recorded.

7.2.3 The structures present in the facia
must be clearly visible to provide
evidence that the sled set-up is
representative of a production vehicle and
that all required components have been
included.

7.2.4 Tt is essential that the position of the
dummy and particularly its knees are
clearly shown, along with a photographic
record of the paint applied to the knees.
After each test, a record must be made of]
the knee contact area, any paint transfer

marks, and any damage to any of the knee

appropriate body reinforcements before
and after the series of tests.

Additionally, any structures added to
simulate intrusion which could support
the knee impact area should also be
recorded.

6.2.3 The structures present in the facia
should be clearly visible to provide

sled

representative of a production vehicle and

evidence that the set-up is
that all required components have been
included.

6.2.4 Tt is essential that the position of the
dummy and particularly its knees should
be clearly shown, along with a

photographic record of the paint applied

to theknees. After each test, a record
should be made of the knee contact area,

any paint transfer marks, and any damage
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impact area components.

7.2.5 Any broken, damaged or fatigued
components shall also be fully recorded
using photographs. In some cases it will
be necessary to remove these from the
facia after the tests in order to provide the
best view.

7.3 still

Insufficient high speed or
photography could result in the knee
mapping not being accepted by the Euro

NCAP Secretariat.

to any of the knee impact area
components.
6.2.5 Any broken, damaged or fatigued
components should also be fully recorded
using photographs. In some cases it will
be necessary to remove these from the
facia after the tests in order to provide the
best view.
6.3 Insufficient high speed or still
photography could result in the knee
mapping not being accepted by the Euro

NCAP Secretariat.
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8 DATA  PROCESSING

REPORTING

AND

8.1 Data processing

8.1.1 The test data must be sampled and
filtered as specified in the Euro NCAP
frontal impact test protocol.

8.2 Reporting

8.2.1 Full information about the test set up
shall be supplied to Euro NCAP. This
must include details of any work that has
been done to compensate for supportive
intrusion, how the steering column lower

attachments have been

mass and

7 DATA  PROCESSING
REPORTING

AND

7.1 Data processing

7.1.1 The test data should be sampled and
filtered as specified in the Euro NCAP
frontal impact test protocol.

7.2 Reporting

7.2.1 Full information about the test set up

should be supplied to Euro NCAP. This

should include details of any work that

has been done to compensate for

supportive intrusion, how the steering

column lower mass and attachments have
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simulated and any special arrangements| been simulated and any special| ¥ 38 ¥ &R EHRIR o TR RRERR

related to dummy positioning. Anything| arrangements related to  dummy

which could influence the assessment| positioning. Anything which could

should be fully reported. influence the assessment should be fully
reported.

7.2.2 For the validation test, a comparison 37722 P H R ETE R 2V

should be provided to satisfy Euro NCAP Z% > TNCAP # {7 # Tii%_ﬂ
that the test set up and pulse is suitable for B 2R R T AR RED L A%
the assessment work. & R

8.2.2 For the main test programme, the|7.2.3 For the main test programme, the|3.7.8.2.2 1 :fZk2-4 ¢ » 1@;%3’—“’* 22(3.7.7.2.3 AT FH Y 1@7‘5—3 E:
locations being investigated shall be| locations being investigated should be| 43 A 2. #&ff % 2 5 R % | &AL 2B 2 5 3% %
detailed and the outcome from each test| detailed and the outcome from each test| % > & & i 8 U % 2 X% % % PR TE MNE LXFRE
must be given. In both cases, full data| should be given. In both cases, full data| % ‘& ‘F #% % & % % B](Graphical| % % 3 R ¢ % % B (Graphical
shall be supplied, including graphical| should be supplied, including graphical| plot) & 2 % B #edy o B < =| plot) p 2o = Fl#cdy - Bk I =
plots. A full explanation and comparative| plots. A full explanation and comparative| % 7 AL f#f 2 b o o 4755 % o iz o5 o
analysis must be supplied. analysis should be supplied.

9 KNEE AIRBAGS 8 KNEE AIRBAGS 379 %3z § & & % :fT &

9.1 The test set-up and the assessment|S8.] The test set-up and the assessment|3.7.9.1 F i 32B& 3K T & (i 8 77 |3.7.8.1 F it 8% K T % a8 7x
criteria  described above are also| criteria described above are also| iF * FTEEH RINGT F B2 B A o | JAINFRABRIINGFEZD T
applicable for vehicles with knee airbags.| applicable for vehicles with knee airbags.| F # & AN H F BB S FRT| RREBIHE w2 S ]3.;3;“5@ 7
Knee mapping test data must be provided| Knee mapping test data must be provided| #L > ML F FEfPdos o Japt| > LT R &‘%—}W ok o E gL
in order to avoid the variable load| in order to avoid the variable load| % 5 FFER B Z RNz 4 57| BRE:rtmBEZRINT§ £7
modifier. However, it is assumed that a| modifier. However, it is assumed that a| 3 = it % # (Foam and load| & #* = & % 4 (Foam and load
properly  deploying  knee  airbag| properly deploying knee airbag| spreader)Z. ¥ it o G f ¢ f| spreader)Z. # ic 0 MWL E P f
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substitutes the function of foam and load

spreader in order to avoid the
concentrated load modifier. The presence
of a knee airbag will not automatically
lead to the removal of the concentrated
load modifier; knee mapping data will be
required to prove the effectiveness of the
system. The presence of a knee airbag
will not automatically lead to the removal
of the concentrated load modifier; knee
mapping data will be required to prove
the effectiveness of the system.

9.2 Where the measured femur force is less
than 3.8kN and the knee slider
displacement is below 6mm, the variable
contact and concentrated load modifiers
will not be applied provided that, there is
no bottoming out of the knee airbag.

9.3 It must be clear that there is no risk
associated with the presence of the airbag
module or its support structures.

9.4 Where a knee airbag does bottom out
in the official MPDB test, an additional
sled test with the HIII 50% percentile

dummy in the MPDB test seating position

substitutes the function of foam and load

spreader in order to avoid the
concentrated load modifier. The presence
of a knee airbag will not automatically
lead to the removal of the concentrated
load modifier; knee mapping data will be
required to prove the effectiveness of the
system. The presence of a knee airbag
will not automatically lead to the removal
of the concentrated load modifier; knee
mapping data will be required to prove
the effectiveness of the system.

8.2 Where the measured femur force is less
than 3.8kN and the knee slider
displacement is below 6mm, the variable
contact and concentrated load modifiers
will not be applied provided that, there is
no bottoming out of the knee airbag.

8.3 It must be clear that there is no risk
associated with the presence of the airbag
module or its support structures.

8.4 Where a knee airbag does bottom out
in the official ODB test, an additional sled
test with the 50% percentile dummy in

the ODB test seating position (setup as of
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is required with an airbag deployment
time 10ms later than that observed in the
official test. Where the femur loads
or/and knee slider displacement exceed
the acceptance criteria in Section 9.2, the

variable load modifier will be applied.

9.4.1 Bottoming out of the knee airbag will
be identified from the femur tracesusing
sharp increases in femur load of at least
IkN in 5ms, and an accompanying

increase in pelvis acceleration. There may

also be physical damage to any
underlying structures and evidence from
high speed film.

9.4.2 If a knee airbag is deemed to have
bottomed out in any of the tests and the
femur loads and/or knee slider results
exceed the acceptance criteria in Section

9.2, the variable load modifier will be

validation test) is required with an airbag
deployment time 10mslater than that used
in the official ODB test. Where the femur
loads or/and knee slider displacement
exceed the acceptance criteria in Section
8.2, the variable load modifier will be
applied.

8.4.1 Bottoming out of the knee airbag will
be identified from the femur tracesusing
sharp increases in femur load of at least
1kN

increase in pelvis acceleration. There may

in 5Sms, and an accompanying

also be physical damage to any
underlying structures and evidence from
high speed film.

8.4.2 If a knee airbag is deemed to have
bottomed out in any of the tests and the
femur loads and/or knee slider results
exceed the acceptance criteria in Section

8.2, the variable load modifier will be
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10 INTERACTION WITH EURO|9 INTERACTION WITH EURO NCAP|3.7.10 55 # TNCAP 3.7.9 B - TNCAP
NCAP

10.1 Any manufacturer who intends to

present knee mapping test results to Euro

9.1 Any manufacturer who intends to

present knee mapping test results to Euro
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NCAP is required to advise the
Secretariat when completing the vehicle

matrix.

10.2 Where additional Euro NCAP
inspector or Secretariat time or resources
are required to consider knee mapping
data or to hold additional meetings, the
costs will have to be funded by the

manufacturer.

9.2 Where additional Euro

manufacturer.

NCAP is required to advise the Secretariat

when completing the vehicle matrix.

inspector or Secretariat time or resources
are required to consider knee mapping
data or to hold additional meetings, the

costs will have to be funded by the

NCAP
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5.3
Class OLC range OLC generic
A <22.0g 18.8¢
B 22.0g<29.0g 25.5¢g
C 29.0g<36.0g 32.0g
D >36.0g 39.0g
(2 i¢ TNCAP % ¥ %)
E N OLC 4 [# i * OLC
A <22.0¢ 18.8¢
B 22.0g<29.0g 25.5g
C 29.0g<36.0g 32.0g
D >36.0¢ 39.0g
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5.5

—= AxeY (ms-1)
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-1.2
-1.4

1.2
1.0
0.8
0.6

DX = DVgeneric or vehicle pulse = DVsled
04 \
\ / \
0.0
e V4 \
/
\
N\
=
B —=3

6 : L L — | L —F :
0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13 0.14 0.15
—= Axe X (s)

Sample pulse showing a sled test that cannot be accepted as parts of DV are outside

the acceptable zone

(2019 # Euro NCAP %)
Appendix I

| DV = DV(Generic or Vehicle Pulse) = DV(Sled) |

ooz 00

Sample pulse showing a sled test that cannot be accepted as parts of DV are outside

the acceptable zone
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DV = DV(— #5848 & 4 ¢4 18 5% #7) - DV(6 &)

—= Axe Y (ms-1)

.0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13 0.14 0.15
—= Axe X (s)
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DV = DV(— #& & & 2, & 3w 5 3% k7)) - DV(4 &)

Axe Y (m.s-1)
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DX = Integration (DVgeneic or venicte puise — DVsjed) dt

0.04

0.03
0.02 :
0.01

0.00
=0.01

! !
-0.02 !

-0.03 . | DXe-120m <0 | | N
0.04 Accepted

I
-0.05
0.00 0.01 0.02 0.03 0.04 005 006 0.07 0.08 0.09 0.10 0.11 0.12 0.13 0.14 0.15

S

—= AxeY (m)

Sample picture shows a sled test that cannot be accepted as DX is positive @ 120 ms
(2019 # Euro NCAP %)
Appendix I

| DX = Integration(DV(Generic or Vehicle Pulse) = DV(Sled))dt |
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Sample picture shows a sled test that cannot be accepted as DX is positive @120ms
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1 INTRODUCTION

Rescue services require detailed but easily
understood information regarding the
construction of individual vehicles to
extract trapped occupants as quickly
and safely as possible. This is becoming
more pressing as vehicles become
stronger (e.g. use of high strength steels
or composite materials), use different
sources of power (e.g. electric/hybrid,
hydrogen) and are equipped with an
increasing number of safety devices
(e.g.
pedestrian protection bonnets).

airbags, pre-tensioners, active

Through the application of this protocol
and the “Euro Rescue” app, Euro NCAP
in collaboration with the International
Association Service of Fire & Rescue

(CTIF) the

appropriate availability of ISO 17840

Services promotes

1 INTRODUCTION
Rescue services require detailed but
readily-understood information
regarding the construction of individual
vehicles to extract trapped occupants as
quickly and safely as possible. This is
becoming more pressing as vehicles
become stronger (e.g. use of high
strength steels or composite materials),
use different sources of power (e.g.
electric/hybrid, hydrogen) and are
equipped with an increasing number of
safety devices (e.g. airbags, pre-
tensioners, active pedestrian protection
bonnets).
Car makers have invested in “Rescue
sheets” but their timely and free-of-
charge availability and dissemination
across Europe is not always guaranteed.
Through the of this

protocol, Euro NCAP in collaboration

application
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compliant rescue sheets and response
guides for new car models. To further
assist the extrication efforts of first
responders, the correct functioning of
automatic door locks, i.e. unlocking
after a crash, is checked. Also,
incentives are given for availability of
that

activities and helps to prevent any

technology supports  rescue
further collisions with oncoming traffic
or roadside structures, after the initial
impact. Finally, vehicle submergence
countermeasures are assessed to check
if occupants can promptly exit a vehicle
that has entered water and are not
hindered by non-functioning door

latches or side windows.

The assessments to be performed in the
areas of Rescue, Extrication and Safety
contribute to the adult occupant

protection rating. The requirements

detailed in this protocol are divided into

three areas:

with the International Service of Fire &
Rescue Services (CTIF) promotes the
appropriate availability of ISO 17840
compliant rescue sheets and response
guides for new car models. To further
assist the extrication efforts of first
responders, the correct functioning of
automatic door locks, i.e. unlocking
after a crash, is checked. Finally,
incentives are given for availability of
technology that supports rescue
activities and helps to prevent any
further collisions with oncoming traffic
or roadside structures, after the initial
Thanks

requirements, Euro NCAP includes for

impact. to these new
the first time Tertiary Safety into its
assessment.

The assessments to be performed in the
areas of Rescue, Extrication and Safety
contribute to the adult occupant

protection rating. The requirements

detailed in this protocol are divided into

three areas:
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1. Rescue: Information for First [1. Rescue: Information for First (1)%’?%{{#}\ a‘ftl— ‘sﬂf{iﬁ’\ AI(D) BEKE REY - Rfrap
Responders — Rescue Sheet & Responders — Rescue Sheet 2 - Tyegg2 8,2 T8%E A2 Fm - Tdedg 4 8
Emergency Response Guide (ERG) %13 (ERG)

2. Extrication: Unlocking of automatic [2.  Extrication: Unlocking of automatic [(2)¥ " ] p P 434 ~ 3 P |{(Q)F ™M T p P gfay -2
door locking, door opening forces, seat door locking, door opening forces & | B fc4 ~ % >F F4oE s 4 ~ @ FBEgd 2 % >4 F 4o w4
belt unbuckling forces, compliance seat belt unbuckling forces £ 5 & W UN/ECE 2 37 # 8 mi
with ECE regulations post-crash for RT3 eCall iz Brado
EV vehicles and accuracy of eCall R Aol e
data. Markings on vehicles to help “,frf—a wEREEEDT -
with disabling direct hazards by
rescuers attending the vehicle.

3. Safety: Advanced eCall , Multi |3. Safety: Advanced eCall and Multi|(3)% > #jir: i€ eCall > = K aide
Collision Brake technology and | Collision Brake technology TRACH HFE B dmiE IR o
Vehicle Submergence.

2 DEFINITIONS 2 DEFINITIONS 3.162. L3 & 3162 @ &

2.5 eCall: System fitted to a vehicle that
sends an automatic message to an
emergency call centre in case of a crash
of the vehicle. eCall technology capable
of sending advanced content, beyond
what is legally specified (ECE 144), is
referred to as eCall+ or Advanced eCall.

2.6 TPS eCall

2.6.1 Third party services supported

2.5 eCall: System fitted to a vehicle that
sends an automatic message to an
emergency call centre in case of a crash
of the vehicle. eCall technology capable
of sending advanced content, beyond
what is legally specified (ECE 144), is

referred to as eCall+ or Advanced eCall.

3.16.2.5 eCall : x’"ﬁ;}a B dmpLIE PF p

ééra' ,f’ :uT{*’:ﬂ < L@K—'F H‘l\..‘\/’

Ko n‘é g dmaEdg 2 2 7 (UN
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eCall’ or “TPS eCall’ means an in-

vehicle emergency call to a third party

service  provider, made  either
automatically by means of the
activation of in-vehicle sensors or
manually, which carries, by means of
public mobile wireless communications
networks, the MSD and establishes an
audio channel between the vehicle and
the third party service provider.

2.6.2 Third party service provider means
an organisation recognised by national
authorities as being allowed to receive a
TPS eCall and to forward the MSD to
the eCall PSAP.

2.7 Minimum Set of Data (MSD) contains
information on the accident vehicle and
is transmitted at the beginning of the
call in the voice channel opened

between in-vehicle system and public

safety answering point. Transmitting

MSD to TPS may be done by voice

channel and/or SMS and/or other data

coding.

2.8 Multi Collision Brake (MCB): System

2.6 Multi Collision Brake (MCB): System

(2 A& TPS eCall) * iy
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fitted to a vehicle that applies the brakes | fitted to a vehicle that applies the brakes | Collision Brake, MCB) * & 4g % %

to prevent or mitigate a subsequent
impact when a vehicle has been
involved in a collision. In response to a
primary collision (usually if the airbag
is fired), information is sent to the
electronic stability control system to
brake the wvehicle. It must not be
possible to deactivate the MCB by the

driver.

2.9 Event Data Recorder (EDR): An Event
Data Recorder or EDR is a function or
device installed in a vehicle that records
technical  vehicle and  occupant

information for a brief period of time

before, during and after a collision, for
the purpose of monitoring and assessing

vehicle safety system performance.

to prevent or mitigate a subsequent
impact when a vehicle has been
involved in a collision of sufficient
severity. In response to a primary
collision with or without airbag
deployment, information is sent to the
braking system to decelerate the vehicle
with the intention to bring the vehicle to
a standstill. It must not be possible to
deactivate the MCB by the driver. After
a crash and the vehicle coming to a
standstill it is allowed for the MCB to
release the brakes in order to help first

responders move the vehicle.
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3 SCORING SCHEME

3.1 The score achieved from the Rescue,

3 SCORING SCHEME

3.1 The score achieved from the Rescue,
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Extrication & Safety assessment is
directly applied to Adult Occupant
Protection (Box1) without scaling. The
score ranges from -2 points to +4 points.

3.2 A penalty (-2 points) will be applied if
an 1SO compliant Rescue Sheet is not
available for all cars currently in
production (2020 onwards released cars
and 2023 onwards facelifts of cars
originally published before 2020) or if an
ISO compliant Rescue Sheet is not
available for the tested vehicle according
to Chapter 4. Compliance with 3.2 is a
pre-requisite for scoring rescue points.
(Rescue sheets are only required for full
type approved passenger vehicles and
not low volume, non full type approved
vehicles).

3.3 A penalty (-1 point) will be applied,
where the 1ISO compliant ERG is not
available for the tested vehicle according
to Chapter 4. Compliance with 3.3 is a
pre-requisite for scoring points.

3.4 A maximum -1 point penalty can be

accordance with  the

applied in

Extrication & Safety assessment is
directly applied to Adult Occupant
Protection (Box1) without scaling. The
score ranges from -2 points to +2 points.
3.2 A penalty will be applied, where the
Rescue sheet is not available (-2 points)
(-1

accordance with the requirements in

or non-compliant point) in
Chapter 4 of this protocol. No penalty in
section 3.2 is a pre requisite to score

points (see 3.5).

3.3 A -1 point penalty can be applied in

accordance  with the Extrication
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Extrication requirements in Chapter 5 of
this protocol.

3.5 If for the tested vehicle, ISO compliant
Rescue Sheet and ERG are available and
meeting the requirements of Chapter 4, a
maximum of 4 points can be scored:

1 point if the vehicle is equipped with
Advanced eCall (based on 112 eCall) in
accordance with the requirements in
Chapter 6:

2023:

Potential number of occupants 0.50
points

Recent locations N1 & N2 0.50 points

Direction of impact & Delta V 0.00
points

2024:

Potential number of occupants 0.33
points

Recent locations N1 & N2 0.33 points

Direction of impact & Delta V 0.33

points

¢ 1point maximum for Third Party Service

requirements in Chapter 5 of this
protocol.

3.4 The sum of the penalties in sections 3.2
and 3.3 cannot exceed -2 points.

3.5 If no penalty in section 3.2 has been
applied, 2 points can be scored:

* Ipt can be scored when the vehicle is
equipped with eCall+ in accordance with

the requirements in Chapter 6.

31635 g% d4mi s 2 £ 1SO
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eCall (TPS eCall) in accordance with the

requirements in Chapter 6:

Multi-language communication 0.5
points

Hazard detection 0.5 points

Transfer of paired mobile number 0.5
points

Transfer of vehicle type 0.5 points

Additional
acceptance by Euro NCAP and CTIF)

0.5 points

functions  (subject to

. Ipoint Vehicle Submergence
countermeasures in accordance with the
requirements in Chapter 8:

Door 12v

disabled 0.5 points

opening with vehicle

Window opening functionality 0.5
points
« 1 point can be scored when the vehicle is
equipped with Multi-Collision Brake
technology in accordance with the
requirements in Chapter 7. If these
technologies are optional equipment

they must meet the Vehicle Selection,

* Ipt can be scored when the vehicle is
equipped with Multi-Collision Brake
technology in accordance with the
requirements in Chapter 7. Both

technologies must meet the Vehicle

Selection, Specification, Testing And

Retesting (VSSTR) protocol fitment

= 7 JRF% eCall (TPS eCall) > B ¥
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Specification, Testing and Retesting| requirements to be awarded.
(VSSTR) protocol fitment requirements
to be awarded.
3.6 Worked examples showing possible 3.16.3.6 3™/ T8 w4 5 b
scoring scenarios (2024): G+ 27 % ﬁ_&)

"
3\

( %F' T\Tr')

4 RESCUE SHEET & EMERGENCY
RESPONSE GUIDE

4.1 The Rescue Sheet(s) (the model variant
rated by Euro NCAP as well as other
variants covered by the rating) must be
submitted before inspection  with
additional information for database in
accordance with TB 030 (rescue sheet in
different languages and pictures of the
vehicle, if available: QR Code).

4.2 These Rescue Sheets (final version
after inspection) must be available to the
general public for the model variant
rated by Euro NCAP as well as all the
other variants covered by the rating that
are available at the time of publication.

4.3 Each Rescue Sheet must be provided in
PDF format, with the correct filename

according to TB 030, as a unique

4 RESCUE SHEET

4.1 The Rescue Sheet(s) (the model variant
rated by Euro NCAP as well as other
variants covered by the rating) must be
submitted before inspection  with

additional information for database (i.e.

links to OEM website, photo, etc.).

4.2 These Rescue Sheets (final version
after inspection) must be available to the
general public for the model variant
rated by Euro NCAP as well as all the
other variants covered by the rating that
are available at the time of publication.

4.3 Each Rescue Sheet should be provided

in PDF format as a unique document i.e.

3%4&%%E£%%@%%$

(TNCAP =% 2 & 1 % 25
Pk E 2. H s B 20) > I ik Euro

NCAP #itid 48 TB 030 #
MEFFAFTR (F FFEZ 2 48

3.164 ft 4 ¥

H(3.164.1 2%+ LF{ LKL H
(TNCAP =% 2 #
His &30 ) T ot
B iE o e rkid

'r}\u;‘ ’I__;,r_
5%;&,%“7‘
}E_ 'f}*\*‘q[‘ (?'r*

~

F)e

é:‘:l;“%-l

*H - B ipR Y 2 - BiEB QR

Code)(ix F % iw)) -

3.16.4.2 4%t TNCAP =% 2.
ME B HEPET R IER

ik E 2 H
Bery B B A E (A%

BhEARR) G OB

3.16.43 % fr4% % ¥ /f 11 PDF & 3¢
FANE T

» ¥ % BEuro NCAP #H ji|

{47 TBO30 & * it FicAh &0 5

3.16.4.2 4% TNCAP =% 2
VIR B HEET R IR AL E 2
Beig B AREAE (5%

#

7~

S BB A ) REPORE
3.164.3 % Jv# & H &2 PDF 3¢
Wit e lﬁﬂﬁ\r—— i %

% oo EP PR ¥4 H A FAE

341




2025 & % Euro NCAP #.3% 2019 # % Euro NCAP 4.3 i+ TNCAP £+ ¥ % (¥ = %) /& TNCAP % = w&i

document i.e. one file per model variant| one file per model variant. Each Rescue| 1 & #x% % 653 £ - BAh%k o| 25k Ad < [ T o - 57 F ¥
)

and per language. Each Rescue Sheet| Sheet should be no more than four A4| Er i pF > 732 £ 8 7 FAgEw 55| g2 /&8 & 5 ) %F»fﬁ > A F’ *‘?,%’5

should be no more than four A4 sized

sized pages when printed. Where

pages when printed. Where commercial| commercial licences and/or exclusive| & % B H 2 E
licences and/or exclusive publishing| publishing rights exist, these should not| = 4+ ¢
rights exist, these should not infringe on| infringe on the rights of Euro NCAP and| &4 °

the rights of Euro NCAP and its
members to make Rescue Sheets
available at no cost to the general public.
4.4 Rescue Sheets must be supplied in all
languages covering the Euro NCAP
Application Area/EAA (see TB 002)

its members to make Rescue Sheets
available at no cost to the general public.

4.4 Rescue Sheets must be supplied in at

least the following languages: English,

German, French and Spanish (and all

3.1644 FciE £ HE 2 p
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& ISO 17840
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from the start of 2023. The Rescue| languages covering the Euro NCAP| _(Fi< ~ FIEA 2 BT ) -

Sheet(s) must meet 1ISO 17840 Part 1| Application Area/EAA from the start of

format (layout, order of information and| 2023).

pictograms). 4.5 The Rescue sheet(s) must meet 150|3.16.4.5 3.1645 fr¥x 4 H % p & ISO

4.5 The ERGs must be supplied in English,
German, French and Spanish from the
start of 2023 following ISO 17840 Part
3.

17840 Part 1 format (layout, order of
information and pictograms) and should
include a summary following 1SO 17840
Part 3. The Rescue Sheet shall be
tailored to each vehicle, that is, for a
conventional ICE vehicle not all parts of
the ISO standard need to be addressed.
However for a pure EV for example then

more information according to the ISO

ISO 17840
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4.6 One unique ERG that covers all the
cars from the same brand is accepted. It
is possible for the OEM to produce just
one ERG covering all models for a brand
or one ERG for each model range, that is
at the discretion of the OEM. In chapter
0 of the ERG the scope of the document
should be mentioned — it should be clear
which car models/energy types the ERG
applies to.

4.7 Content must be correct - Rescue Sheet
will be checked during normal post-
crash inspection on tested vehicles. The
vehicle manufacturer will be permitted
to make corrections before publication,
as long as all material issued by the
company is updated as well. (Copy of
Rescue Sheet checklist is available as a
separate document for download from
the Euro NCAP website along with a
Technical Bulletin offering guidance on
how to create an ISO complaint Rescue
Sheet - TB030 - Technical Bulletin

Rescue Sheet Guidelines).

standard is required.

3

4.5.1 Content must be correct - Rescue
Sheet will be checked during normal
post-crash inspection on tested vehicles.
The wvehicle manufacturer will be
permitted to make corrections before
publication, as long as all material
issued by the company is updated as
well. (Copy of Rescue Sheet checklist is
available as a separate document for
download from the Euro NCAP website
along with a Technical Bulletin offering
guidance on how to create an ISO
complaint Rescue Sheet - TB030 -

Rescue  Sheet

Technical Bulletin
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4.8 A Rescue Sheet compliant with this
current section must be available for all
other models.

4.9 This includes models rated and not
rated by Euro NCAP currently in
production:

Car models with a start of sale 2020
onwards

2023 onwards facelifts of car models
first sold before 2020

A list must be provided by the OEM that
clearly shows the current available
models in production and available in

EAA at the time of inspection.

Guidelines).
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5 EXTRICATION
5.1.1 Automatic Door Locking

5.1.4 If ADL is not fitted as standard, or not
by default always ON, but fitted to the
test variant then doors will be locked in
the frontal MPDB test and the side

oblique Pole test. The doors will be left

5 EXTRICATION
5.1.0 Automatic Door Locking

5.1.3 If ADL is not fitted as standard but
fitted to the test variant then doors will
be locked in the frontal MPDB test and

the side oblique Pole test. The doors will

3.16.5. 3% 5% F)
3.16.5.1 p 5 4%
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be left unlocked in the frontal Full Width
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unlocked in the frontal Full Width test| test and Side Barrier test. If the ADL G RFREE B PP RS PR A HRE o F A B
and Side Barrier test. If the ADL| activates by itself in the Full width| * Fé#';]* o FpdMagstsm > w2 2T RFFBHKY p AR
activates by itself in the Full width| frontal test that is not an issue. TERFRHZY pARE S NA| B P AAR G REE o
frontal test that is not an issue. A BRE o

5.1.5 Post-test the lab personnel willl51.4 Post-test the lab personnel will[3-16.5.1.4 3% i > R[4 + A 3.16.5.1.4 E% i > WwRIBH * A
immediately check if any of the side| immediately check if any of the side] &= %A %> HERFEF | B22kav > HhERFED 2

doors in the front crash tests and any of
the non-struck side doors in the side
crash tests has remained locked/has not
automatically unlocked. A maximum -1
point penalty will be applied if this issue
is identified in at least one of the two
tests where the doors were locked pre
impact. This will follow the procedure
for door opening in 5.2.

5.2.1 Door opening forces

5.2.5 When dealing with a sliding door the

opening force of [750N]* shall be
applied in a direction following the
vehicle centreline — door should be
pulled in this direction once the door
unlatching forces have been carried out
mentioned the

(as previously

unlatching/unlocking check of the side

doors in the front crash tests and any of
the non-struck side doors in the side
crash tests has remained locked/has not
automatically unlocked. A maximum -1
point penalty will be applied if this issue
is identified in at least one of the two
tests where the doors were locked pre
impact. This will follow the procedure
for door opening in 5.2.

5.1.5 Door opening forces

5.1.9 When dealing with a sliding door the
opening force of [750N] shall be applied
in a direction following the vehicle
centreline — door should be pulled in this
direction once the door unlatching forces
have been carried out (as mentioned

the

previously unlatching/unlocking

check of the side doors will already have
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doors will already have been checked as
part of the automatic locking doors
section.)

*Force shown is monitored for sliding
doors at present, value may be adjusted

depending on test experience.

5.2.8 Penalty only applied if load exceeds
750N and tools are required to open a
door.

5.2.9 A maximum -1 point penalty will be
applied if this issue is identified for at
least one of the side doors in at least one
of the two frontal tests.

5.3.1 Additional

Electric door handles or handles

requirements for

retracting into door panel and having

no possibility for physical grip

5.3.6 A maximum penalty of -1 point will
be applied where any of the side door
handles listed in 5.3.4 cannot be used as
normal or accessed without tools after
the test.

been checked as part of the automatic
locking doors section.)

5.1.13 Penalty only applied if load exceeds
750N and tools are required to open a
door.

5.1.14 A maximum -1 point penalty will be
applied if this issue is identified for at
least one of the side doors in at least one
of the two frontal tests.

5.2 Additional requirements for Electric
door handles or handles retracting
into door panel and having no

possibility for physical grip

5.2.5 A maximum penalty of -1 point will
be applied where any of the side door
handles listed in 5.2.4 cannot be used as
normal or accessed without tools after
the test.
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5.4.1 Seat belt buckle unlatching|5.3 Seat belt buckle unlatching (defined|3.16.5.4 % > & F Frf2 B (% 2 F F3.1654 % > F F 2B (X >4 ¥
(defined force to open a seat belt| force to open a seat belt buckle) FeB w4 ) FrBE w4 )
buckle)
5.4.3 Frontal and Side impacts - The seat|5.3.2 Frontal impacts - The seat belt|3.16.5.4.2 = = iH % R #/m > > §13.16.542 » > HERF/» > 2 5%

belt buckle shall completely open under
a load of no more than 60N for frontal
impact tests and 100N for side impacts
applied directly to the centre point and in
the direction of the opening movement
of the buckle The
operator shall hold the buckle with one

release button.

hand ensuring the application of the

force measurement in the correct
orientation with the other hand to
measure in the axis of the buckle
opening movement. The metal probe of
the measurement device should only
make contact with the button of the belt
buckle and not the surrounding material
of the buckle body. The application of
force shall be conducted slowly and
constantly. The measurement device
shall

information, with a frequency of at least

provide load wversus time

buckle shall completely open under a
load of no more than 60N applied
directly to the centre point and in the
direction of the opening movement of
the buckle release button. The operator
shall hold the buckle with one hand
ensuring the application of the force
measurement in the correct orientation
with the other hand to measure in the
axis of the buckle opening movement.
The measurement shall provide a load
versus time / displacement information
of the opening behaviour to identify
potential measurement artefacts, which
could be derived from a second contact
of the buckle release button after release
with the buckle housing. In such a case
the first peak of force should be

interpreted as the opening force. The

point of contact of the test equipment
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200Hz. This will identify potential| shall comply with the definition in| **% 3 BiTZ FIeFE M4 - 7 H
measurement artefacts of the opening| UNECE R.16 7.8.2. It is permitted to| #>= A A % ~ 52§ A % & 23 %

behaviour, which could be derived from
a second contact of the buckle release
button after release with the buckle
housing. In such a case the maximum
value of force before the first quick drop
shall be interpreted as the opening force.
It is permitted to move the adult dummy;,
child dummy or CRS in order to access
the buckle.

5.4.4 No further steps will be taken to open
the buckle or tools allowed to cut the
belt, unbolt the buckle from the car etc.

5.4.5 The test laboratory should note the
load at which each buckle releases.

5.4.6 A maximum penalty of -1 will be
applied where any of the buckles used in
the frontal or side tests open beyond the
limits defined in 5.4.3.

5.5.1 EV and hybrid vehicle compliance

move the adult dummy, child dummy or
CRS in order to access the buckle.

5.3.3 Side impacts — The seat belt buckle
shall completely open under a load of no
more than the limit value applied directly
to the buckle release button. As a first

in 2020, 2021 and 2022 the

shall  be

monitored for all side impact vehicles. It

step

unlatching force value
is anticipated that for these side tests the
unbuckling load limit should be defined
as a value between 60N and 100N.

5.3.4 No further steps will be taken to open
the buckle or tools allowed to cut the
belt, unbolt the buckle from the car etc.

5.3.5 The test laboratory should note the
load at which each buckle releases.

5.3.6 A maximum penalty of -1 will be
applied where any of used buckles in
the frontal tests do not open when a load

of up to 60N is applied.
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with ECE regulations regarding
electrical vehicle safety
5.5.2 After the official Euro NCAP crash
tests a compliance check will be made to
assess if the post-crash requirements
from ECE R94, ECE R95, ECE R135
and ECE R137 for EVs and Hybrids
have been met.
5.5.3 A maximum -1 point penalty will be
applied if it is not compliant.
5.6.1 ldentification of Direct Hazard
Disabling Equipment
The making safe/disabling of on-board
energy in vehicles (high-voltage
electricity, pressurised or liquified gas
etc) is a major challenge for the safe
execution of emergency operations. As
part of good practice, many vehicle
manufacturers have taken the initiative
to position stickers on vehicles,
specifying for some, the type of energy
on board, and for others the location
and/or action to be carried out (e-plug

handling, service plug handling, valve

handling, isolation loop section etc). In
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response to the increasing number of
manufacturers' differing instructions on
energy neutralisation and the absence of
harmonisation of procedures, there is a
need for OEMs to produce common
markings and in turn aid rescuers
attending the vehicle.

5.6.2 A maximum -1 point penalty will be
applied if hazards are not correctly
marked on the vehicle.

5.6.3 In order to aid first responders
stickers/markings should be present on
the vehicle in order to identify the
disabling equipment (shown on the
Rescue Sheet under heading 3 for
disabling equipment of high-voltage
electricity and / or pressurised or
liquified gas), with symbols and colours
from 1SO 17840:

Background - 1ISO energy colour

First pictogram - Firefighter helmet
(specific pictogram used up to OEM)

Second pictogram — ISO pictogram
used to identify equipment

Third pictogram — Explanatory symbol
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— not mandatory

The stickers/markings are recommended
for low voltage batteries (from 24V to
60V), if specific instructions to disable
the hazard are shown under heading 3 in
the rescue sheet.

5.7.1 Gaseous fuel vehicles:

The fire helmet may be replaced with
another fire helmet appropriate to
cultural requirements.

CESEELEY

5.8.1 Battery electric and hybrid
vehicles:

The fire helmet may be replaced with
another fire helmet appropriate to
cultural requirements.
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6 POST-CRASH TECHNOLOGY -
ADVANCED eCall

6 POST-CRASH TECHNOLOGY -
ADVANCED eCall

6.1 The advanced eCall system must
provide the number of occupants and/or
recent vehicle locations N1 and N2. The
rewards shall be 0.5 points for number

of occupants and 0.5 points for recent

3.16.6 i dE {4 $jiv— L i eCall
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6.1 Functions that qualify are listed in the
table below:

Gr%3 7 *% 1)

TB 040 “eCall Additional Data Concept
Triggering Incident” v1.0.0 June 2022
defines the format to code the ‘optional
additional data’ (listed in the table
above) of the eCall MSD. TB 040 must
be followed for mandatory and optional
information.

Pre-requisite for scoring of points for the
functions Direction of Impact & Delta
V:

6.2 Vehicle Post Crash Data Accuracy

6.2.1 The data sent through the eCall
system (Delta Vx in the frontal impacts,
monitoring only for Vy in lateral
impacts) must be within a tolerance of
+/- 10km/h from the reference data.

6.2.2 The reference data will be the results
of the official Euro NCAP crash tests
and they will be compared to the data
sent by the eCall system. If the MSD

sent by the eCall system cannot be read

vehicle locations N1 and N2.

6.2 Functions that qualify are listed in the
table below:
(54T A4 H)
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by the lab the EDR output should be oL R AR ﬁsq NER S REFT
used, possibly with the help of the By E #25 b Bs o

OEM.
6.3 Third Party Service eCall (TPS eCall)
6.3.1 In order to score points for TPS, it is
needed to have the number of occupants
and the 2 recent locations N1 and N2.
6.3.2 The TPS eCall shall be free of
charge and available at least for the first
six years, depending on network
technology. Functions that qualify in
2023 are listed in the table below (this
list is non exclusive):
GFE4 T % 4 1)
6.4 Advanced eCall and eCall TPS
dossier
6.4.1 Euro NCAP will require the
following data regarding Advanced
eCall from the OEM:
* Extract of ECE 144 approval document
or (EU)2015/758 approval document
* Copy of the MSD content (the text
message/SMS as sent by the car to the
PSAP)
6.4.2 Euro NCAP will require a dossier

6.3 Euro NCAP will require the following
data from the OEM:

1. Extract of ECE 144 approval document
or (EU)2015/758 approval document

2. Copy of the MSD content (the text
message/SMS as sent by the car to the
PSAP)
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from the OEM describing each K- FEHFEH S = 2R
function within their TPS. IFTE 24 IE FoRp e

* In order to score points TPS should be
fitted as standard in all countries where
the Euro NCAP star rating is applicable.
If it is not allowed due to governmental
laws / regulations to use the TPS eCall
in a specific country, then only the

legislative eCall needs to be applied.

(1) 5 JEE TPS 324 - H 5] 5 48

7. POST-CRASH TECHNOLOGY -
MULTI COLLISION BRAKE

7.1 In the past, in order to qualify for a
Euro NCAP “Advanced” reward
OEM’s needed to provide a dossier
containing data on how their Multi
Collision Braking (MCB) system
worked and also how it was tested in-
house to prove that it functioned
correctly. This was done with both
simulations and full scale testing. It is
now the intention for the OEM to
provide a similar set of data for the
MCB system to be awarded points. This
in-house data must be provided before
the car goes through the full Euro

7. POST-CRASH TECHNOLOGY -
MULTI COLLISION BRAKE

7.1 In the past, in order to qualify for a
Euro NCAP “Advanced” reward
OEM’s needed to provide a dossier
containing data on how their Multi
Collision Braking (MCB) system
worked and also how it was tested by
OEM to prove that it functioned
correctly. This was done with both
simulations and full scale testing. It is
now the intention for the OEM to
provide a similar set of data from 2020
onwards for the MCB system to be
awarded points. This data must be

provided before the car goes through

B
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NCAP tests and assessment.

7.2 The OEM must mention in the vehicle
handbook that the vehicle is equipped
with an MCB system and it should
explain how it works.

Definitions

7.3 Multi Collision Brake (MCB): System

fitted to a vehicle that applies the brakes

to prevent or mitigate a subsequent
impact when a vehicle has been
involved in a collision of sufficient
severity. In response to a primary
collision with or without airbag
deployment, information is sent to the
braking system to decelerate the vehicle
with the intention to bring the vehicle to
a standstill. It must not be possible to
deactivate the MCB by the driver. After
a crash and the vehicle coming to a
standstill it is allowed for the MCB to

release in order to help first responders

the full Euro NCAP tests and
assessment. This data can be generated
in-house or by a Euro NCAP accredited
laboratory, according to the preference
of the OEM.

7.2 The OEM must mention in the vehicle
handbook that the vehicle is equipped
with an MCB system and it should
explain how it works.

Definitions

7.3 Multi Collision Brake (MCB): System

fitted to a vehicle that applies the brakes

to prevent or mitigate a subsequent
impact when a vehicle has been
involved in a collision of sufficient
severity. In response to a primary
collision with or without airbag
deployment, information is sent to the
braking system to decelerate the vehicle
with the intention to bring the vehicle to
a standstill. It must not be possible to
deactivate the MCB by the driver. After
a crash and the vehicle coming to a
standstill it is allowed for the MCB to

release the brakes in order to help first

(# 2 3.16.2.8)
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move the vehicle.

7.4 MCB trigger signal: Signal sent from
the crash detection function to the
braking system during a primary
collision.

Overview

7.5 The test procedure for the Multi
Collision Brake technology consists of
two parts:

Part A) a destruction-free demonstration
of braking caused by the MCB trigger
signal,

Part B) documentation showing that the
MCB trigger signal is sent during a
Frontal crash test as performed under
Part A)

Part A) Destruction-free MCB test

7.6 The vehicle under test drives in a
straight line on a dry surface at a
velocity of 15km/h £1km/h.

7.6.1 The MCB trigger signal is simulated
on the vehicle network using test and
development equipment of the OEM.

7.6.2 If declared necessary by the OEM,

the acceleration pedal shall be

responders move the vehicle.

7.4 MCB trigger signal: Signal sent from
the crash detection function to the
braking system during a primary
collision.

Overview

7.5 The test procedure for the Multi
Collision Brake technology consists of
two parts:

Part A) a destruction-free demonstration
of braking caused by the MCB trigger
signal,

Part B) documentation showing that the
MCB trigger signal is sent during a

Frontal crash test.

Part A) Destruction-free MCB test

7.6 The vehicle under test drives in a
straight line on a dry surface at a
velocity of 15km/h +1km/h.

7.7 The MCB trigger signal is simulated
on the vehicle network using test and
development equipment of the OEM.

7.8 If declared necessary by the OEM, the

acceleration pedal shall be disengaged
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immediately prior to simulation of the £ > i MCB jg s 731
B A i fF o

disengaged immediately prior to
MCB trigger signal.
3.16.7.4.1.4 B Rk iEAz? - F %

simulation of the MCB trigger signal.

7.6.3 The brake pedal must not be 7.9 The brake pedal must not be engaged
engaged by the driver or other means by the driver or other means during the | 22 & = 5% 2 FER A d B -
during the entirety of the test. entirety of the test.

7.6.4 The MCB test is passed if the 7.10 The MCB test is passed if the vehicle 3.16.74.1.5 F £ & FEH ¥ & fm
vehicle exceeds a minimum exceeds a minimum deceleration of # R AZYE 3m/s? > P i MCB 32
deceleration of 3m/s2with brakes lights | 3m/s2with brakes lights on. o

316742 B " p — B iw ¥ JF;’ A

on.
Part B) Documentation to be provided by
the OEM before official Euro NCAP

the OEM before official Euro NCAP

Part B) Documentation to be provided by
TNCAP & @S s g ik < ©

3.16.7.42.1 2 i ¥

testing
X REE T
@

W RERF

testing
7.7 The OEM can choose any full scale  |7.11 The OEM can choose any full scale
Frontal crash test where the MCB will Frontal crash test where the MCB will k# MCB 2z F
be activated. be activated. LI o X & o d
7.8 Video recording of the test at a % 7.12 Video recording of the test at a % 3.16.7.4.2.2 X B B lis = 11 3/4 2
angle from the rear on driver side to angle from the rear on driver side to RS RRP S Ha e E
show the brakes lights are ON. show the brakes lights are ON. FER BER o
7.9 Data from this test that shows that the |7.13 Data from this test that shows that 3.16.74.2.3 2% F A% K 7 A 4L 3
MCB trigger signal is sent on the the MCB trigger signal is sent on the FoMCB st Bz 5 2 fmye
vehicle network during the crash. vehicle network during the crash. B
Transition Period

7.14 During a transition period of three
years after the MCB Protocol is active
(2020, 2021 and 2022), OEMs can also
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Additional Requirements and Provisions

7.9.1 The Multi Collision Brake must be
described in the user manual of the
tested vehicle.

7.9.2 An OEM-specific name for the
MCB technology can be used in the
manual.

7.9.3 The test procedure is organized and
performed by the OEM.

7.9.4 The test procedure can be

performed using a pre-series vehicle.

score the MCB point using Part B only,
witnessed by either Euro NCAP or Euro
NCAP accredited laboratory personnel.
Additional Requirements and Provisions
7.15 The Multi Collision Brake must be
described in the user manual of the
tested vehicle.
7.16 An OEM-specific name for the MCB

technology can be used in the manual.

7.17 The test procedure is organized and
performed by the OEM.
7.18 The test procedure can be performed

using a pre-series vehicle.
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8 POST-CRASH TECHNOLOGY -
VEHICLE SUBMERGENCE

8.1 In the event of a vehicle entering
water during or after an impact, certain
vehicle systems can aid the occupants in
exiting the vehicle. The functionality of
the following will be examined:

+ Door opening possible with 12V
vehicle battery disconnected - Euro
NCAP test laboratory

Electric window opening
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functionality check — OEM dossier

8.2 Door opening from inside of vehicle
with 12V disabled:

Performance requirement: door opening
from inside still possible

Functionality of manual override shall be
checked with following procedure with
vehicle in static condition: 1.Vehicle
occupant shall activate central lock to
lock all the doors, with child safety lock
system in disengaged mode.
2.Disconnect electrical supply either at
system level (For example central
locking, controller, etc.) or disconnect
main battery supply. Opening of the
doors from inside shall be possible
using internal controls within 2 minutes.

8.3 Electric window opening check (Front
row only and only one window, left or
right side)

8.4 The OEM should provide proof in the
form of a dossier to show that electric
side windows still function for at least 2
minutes (which would allow an

occupant to operate the window to exit
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the vehicle) in the same condition as if fe o 2%~ i 53 TNCAP #5%k
the vehicle has entered the water. TR o TR FTHREE PR
Dossier must be submitted prior to the R 0 ¢ p S ERNE F
Euro NCAP tests as part of the usual kP v B2 a0 YRR FE
“Pre 121 meeting” OEM data. The data w4 KREHB A bl E
presented should represent a realistic e -5 -FME
case and include either submergence of
the full vehicle or the window opening
functionality under water including the
power source and other elements such
as body control module, motor,
switches etc.

8.5 In the absence of proof that side 3.16.8.5 A m 2P iR § v
windows are still functional the OEM L FFF2ZFRT > D mE '%T &
must provide a method by which the PR ERE BN pEE R
occupant can open or break the side A fm2 3 E o FrEAF
window to exit the vehicle together with PP P AR P (H4ciE P B
instructions within the owner’s manual B2 B3R b R R
(e.g. window breaking tool delivered R DE
with vehicle, pyrotechnic device,
mechanical system, etc)
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3.6 Worked examples showing possible scoring scenarios (2024):

Y

Type of Car A Car Al Car
paoint
INC Rescue sheet available for | Pre- Mo -2 Yes Yes
tested model? reguisite
IS0 Rescue sheet available for all | Pre- Yes Mo -2 Yes
ather madels? reqisite
IS0 ERG avallable for tested | Pre- Yes Yes Yes
mded? Feqiisife
Extrication isswe” (Chapier 5) FPenalty Mo Mo Mo
-1
Advanced eCall :
Forential member of accupants +iL 33 Yes Yes Mo 0
Recent locations NI & N2 HiL33 Yes Yes Yes .33
Dhivection of impact & Delia IV +iL 33 Yes Yes Yes .33
Third Party Service eCall
Mult-language communicartion + 51l Yes Yes Yes
Hazard detection L5l Yes Yes Mo
Transfer of paired mobile number +HiL S} Yes Yes Mo
Transfer of velicle type + 51l Yes Yes Mo
Any new function HiL3] s Yes M
Fehicle Submergence:
Dioar opening check + 51l s Yes Yes
Window opening check +HiL 51 Yes Yes Yes
MCE + 1) Yes Yes Yes
Total Hescue points -2 -2




i 7 TNCAP/E <+ & %

HRTNCAPE <

3.16.3.6 ;A fHH T % b :

£ gl B $mA 2 §mAl # §5B 2 #wC 2 4wD
H2E5%I 2 ISOkEL E ? o No | -2 | Yes Yes Yes Yes
H2HE 3 P A2 ISOfiE 4 W EE | Yes No -2 | Yes Yes Yes

2

#2 L5372 1SO 71%;3)1;%3;, T | Yes Yes No | -1 | Yes Yes

4 ?

R FRAL? qos-1 No No No No No
(3%$43.16.5)

4 igeCall : 1
Tz kB Ak +0.33 Yes Yes Yes No 0
Bofe 2B N1Z N2 +0.33 Yes Yes Yes Yes | 0.33

EF2 2@ RAFE +0.33 Yes Yes Yes Yes | 0.33

% = -+ JR7seCall : N/A 1
R i +0.50 Yes Yes Yes No Yes

P LS| +0.50 Yes Yes Yes No Yes
LR +0.50 Yes Yes Yes No Yes
LES B A ! +0.50 Yes Yes Yes No Yes
ERGEAET +0.50 Yes Yes Yes No Yes

B imiEiR 1 1
RPriES +0.50 Yes Yes Yes Yes

DBk +0.50 Yes Yes Yes Yes

= AERIFHE +1.00 Yes Yes Yes Yes 1 1
#A ) -2 -1 2.66 4
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5.7.1 Gaseous fuel vehicles: (&)
Firefighter ISO pictogram to Explanatory  1SO energy
helmet identify equipment symbol colour

i 1 1|
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5.8.1 Battery electric and hybrid vehicles:

Firefighter IS0 pictogram to Explanatory IS0 energy
hel et identify equipment symbaol colour

U T

g
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6.1 Functions that qualify are listed in the table below:

Function

Description

Points
{2023)

Points
(2024)

Potential Number
of occupants

Send information about
likely number of
occupants involved in
impact (e.g. using belt
use)

0.50

0.33

Recent vehicle
locations N1 & N2

N1, Known location of
the vehicle some time
before the generation of
the data for the MSD
message and N2, known
location of the vehicle
some time before recent
vehicle location N1

0.33

Direction of Impact
& Delta V

Indicate the type of
impact (frontal, lateral
driver side, lateral
passenger side, rear®,
rollover®) and Delta Vx
and Delta Vy (single
values coded as signed
integer sent by eCall).
Delta V means the
cumulative change in
velocity of the vehicle
in these two directions,
starting from crash time
zero and ending at (.25
seconds, captured every
0.01 seconds.

i{* Optional)

0.00

0.33

6.2 Functions that qualify are listed in the table below:

locations N1& N2

the vehicle some time
before the generation of
the data for the MSD
message and N2, known
location of the vehicle
some time before recent
vehicle location N1

Function Description Points awarded (2020)
Potential number of | Send information about 0.5
occupants likely number of

occupants involved in

impact (at least using

belt use as an indicator)
Recent vehicle N1, Known location of 0.5
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3.16.6.1 7% & T2 # s 373 T 4 ¢

5%

EF A&

Va2 k| A dk

0.33

BB w3 N1Z N1 : & ] #Fz 22 (MSD): & | 0.33

N2 FRAA B IR oy
N2:NL1= % % & {8 cnd dme
So B

E¥F w2 g R¥ *%?ﬁﬁﬁ““ﬂ%% 0.33

N ;;l % 3 ;;l (83 xS
%ﬂi;’i’i ) » 12 % Delta Vx %
DeltaVy( d eCall &%z H -
b3 R s )
Delta Vi 45 & @m0 F it
@i%ﬁi&%“ﬁ’ﬂ
P AL fE PF R BE B 4 o
0.254) %2 & > & 11 = 0.014) &
[ R~ o

gL c %2 g

[ I
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6.3.2

Function Description Points
awarded
(2023)
Multi-language Bilateral communication with agent in at 0.5
communication least 4 languages depending on the vehicle
settings (EN, DE, FR, ES)
Hazard detection Fire, leakage of fuel or gas, smoke, battery 0.5
thermal runaway etc
Transter of paired Phone call possible even when the customer 0.5
mobile number (or has left the car
other contact
information)
Transfer of vehicle For better identification the make, model, 0.5
identification colour, model year of the car will be
information delivered
Any new function The benefit of any new function to be 0.5

validated by Euro NCAP and CTIF

The total points available for this section is a maximum of 1 point.
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