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Test description :

9 whiplash tests with Biorid llg
Old calibration procedures (tests realized in end of 2008)

Pulse : IWPG 16 km/h pulse

Seats :
o 9 identical front driver seats from the same serial
production batch
o Seats with marginal results at EuroNcap whiplash tests

o Static backset : 29mm measured with HRMD, -> identical for
all tests to avoid seating procedure variations
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Test description :

2 different dummies

2 sled types : acceleration (sled1) & deceleration sled (sled2)
Each dummy/sled combination repeated 3 times

Test matrix :

Seat 5
oeat b
Seat
Seat 3
oeat 4
oeat 7
Seat 2
Seat 5
Seat o

Sled

Sled 1
Sled 1
Sled 1
Sled 2
Sled 2
Sled 2
Sled 2
Sled 2
Sled 2

Biorid Il g
Dyl
Dyl
Dyl
Dyl
Dyl
Dyl
Curmimy 2
Curmimy 2
Curmimy 2
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Results :
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Backset| Hkm Fx Fz HIC dyn. Backsety T1x max
Sled ! Dummy (mm} H H ma/s2 mim m/'s2
Sled 1 Doy 25 0373 145 576 191 53] 10,07
Sled 1 Doy 25 0,335 136 593 ™32 a0 10 64
Sled 1 Doy 25 0,364 149 62 208 b 10,32
Sled 2 Doy 25 0,363 131 489 171 B1 .4 12,7
Sled 2 Dwimitney 25 0,354 124 211 172 BE,1 11,3
Sled 2 Doy 25 0,349 119 221 169 o6 116
Sled 2 Doy 2 25 0,375 129 447 159 57 6 11,2
Sled 2 Doy 2 25 0,376 130 450 159 k] 11,7
Sled 2 Doy 2 25 0,369 136 492 212 578 11
averal Min 0,335 1190 447 0 159 25,0 10,1
variation  Max 0376 1490 5930 213 a0 12,7
detta ma:x 0,041 30,0 1510 54 250 25
mean 0362 1332 2162 18,7 64,3 11,2
sigma 00137 510 53516 2063 9181 0,796
detta maximean 11% 23% 29% 29% 39% 245
duminy Min 0,349 1190 447 0 129 25,0 11,0
variation  Max 0376 1360 5210 212 BE,1 12,7
detta max 0oz7 17,0 .0 a3 11,1 17
mesan 0,364 1282 4850 179 a0 116
detta maxinean i 13% 15% 30% 19% 15%
zled hdin 0,335 1190 4590 169 a6,0 10,1
varigtion  Max 0373 1490 5930 213 a0 12,7
detta ma:x 0,038 30,0 1090 4 4 240 25
mean 0,356 1340 a425 188 6,1 11,1 4
delta maximesan 11% 22% 20% 24, 35% 24%, |
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Results : upper neck force Fx
Mean values of 3 tests vary from 125N to 143N
Overall values vary from 119N to 149N

Overall variation of results is 23%. When considering only
sled variations it is 22% and dummy variations 13%.

e s Fx 392 upper neck [Fx) force
|~ neck_up_Fx_393
neck_up_Fx_394
F - }— nedk up Fx 4526
¥ neck_up_Fx_4527
neck_up Fx 4528
Sled ; Dummy H . - ek up. Fx 4525
Sled 1 Dumimey 1 145 Sledi D1 Mean 1433 neck_up_Fx_4529
Sled1  Dummyl 136 detta R i
Sled 1 Coumitmy 143 dettainean | 8,1% .
Sled 2 | Dummyd 131 | SledaD1 | Mean To1247 \Q\
Sled 2 Dummyl 124 detta o oqzof
Sled 2 |Dummyi 119 deftaimean | 96%
Sled 2 |Dummy?2 128 Sled2D2 Mean Foam7
Sled 2 Dummy?2 130 deta i 70
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Repeatability test series

Results : upper neck Nkm

Overall variation was about 1 1%,_

Sled / Dummy

Zled 1 Dumimye 1
Sled 1 Dutmirmiy
Sled 1 Duarmimey 1
Sled 2 Duarmimry
Sled 2 Dy
Sled 2 Dy
Sled 2 Dumimey 2
Zled 2 Dumimey 2
Zled 2 Dumimy 2

but the original variations
of the dummy readings of
upper My (t) are high.

In this case My variations
were compensated

by Fx variations.

Hkm Sled/D1  Mean 0357
D,3T3 delts D,DSB
0,335 dettafmear 10 6%
0,364 Sled2D1 |Mesn 0,355
0,353 detta 0014
0,334 deftaimean  3,9%
0,349

Sled2/D2 Mean 0373
0375
0375 detta 0,007
0,364 deltafimesar 1.9%

neck_up Wy J92

neck up My 383

upper neck [Myl moment
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neck_up My 394.

neck up My 4528

neck_up_ My 4527

neck up My 4528

neck up My 4525

neck_up My 4529

neck up My 4530
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Nkm_ETHZ 393

Nkm_ETHZ 384

Nkm_ETHZ 4526

Nkm_ETHZ 4527

Nkm_ETHZ 4528

Nkm ETHZ 4525

Nkm _ETHZ 4529

Nkm_ETHZ 4530

upper neck Nkm
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Results : upper neck force Fz
Mean values of 3 tests vary from 463N to 579N
Also the timing of the mean values is shifting.

Overall variation of results is 29%. When considering only
sled variations it is 20% and dummy variations 15%.

ek up 2 300 upper neck [Fz] farce
] neck_up _Fz 383
— neck_up Fz 394 "LQ\
neck_up Fz 4526 5:},;‘ \‘\\
Fz [ | necH_up Fz 4527 P e A I'N".
| 1™ neck_up Fz 4528 AV L
Sled / Dummy H =led!/D1 Mean ara,7 | |~ neck up Fz 4525 I,,{q&j’if T\ A\
Sled1  Dummyl | 576 detta 36,0 necx_up F2z 4529 1 RN\
— neck up Fz 4530 7 R
Shed1 | Dummyl 598 detaimesr 6 2% ,}? "‘v\:ti %i‘&%
W
sled 1 Dummyl | 562 Sled2/D1  Mean 5070 i SN
Sled2  Dummyl | 489 i T
detts 320 7l AR -
Sled 2 |Durmimey a1 i api g —
! deftaimesr  6,3% /] LN e
Sled 2 | Dumimy g2 y | RO G T e
% o ey
Sled 2 Dummy2 447 Sled2D2 Mean 4630 \\\_ = o
Sled2  Dummy2 | 450 cletta 43,0 i _
Sled 2 Dummy2 = 482 dettadnear 9,7% i
~y
; ; 7
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Repeatability test series

Results : T1 acceleration

Sled / Dummy

Sled 1 Durniemy
Sled 1 Durniemy
Sled 1 Durniemy
Sled 2 Dwueniemey
Sled 2 Dwurnimey
Sled 2 Dwurnimey
Sled 2 Durmimy 2
Sled 2 Durmimy 2
Sled 2 Durmnimy 2
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T1 maximum decelerations do not occur at the same time.

Overall variation of the results of 24% are identical to the
differences between the 2 sleds.

¥ T1x max
m/s2
10,07
10,64
10,32
12,7
11,3
116
11,2
11,7
11

Sled1,n

Sled2mn

Sled2D2

Mean
delta
detaimear
hean
delta
deftatnesar
hlean
delta
delftatnesr

10,3
06

5 5%
11,4
14

11 5%
13
07

B 2%

T1_x 392

T1_x 393

T1 acceleration

T1_x_394

T1 % 4526

T1_x_4527

T1 x 4528

T1 _x 4525

T1 x 4529

T1_x 4530
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Results : NIC

Sled / Dummy

Zled 1 Durnimy 1
Zled 1 Dumimye 1
Sled 1 Dutmirmiy
Sled 2 Duarmimey 1
Sled 2 Duarmimry
Sled 2 Dy
Sled 2 Dumimy 2
Sled 2 Dumimey 2
Zled 2 Dumimey 2

Significant variation within the test series of sled2/dummy2.

Overall variation of the results of 29% are identical to the
overall variations of all tests on sled 2.

Absolute values vary from 15.9 to 21.3 m2/s2

NIC_332

NIC 393 NIC
NIC 394
NIC 4526
NIC 4527 ey
NIC 4528
NIC_4525
NIC 4529
NIC_4530
HIC
e Sled1/D1  Mean 20,4 P m\ P
181 detta 2,2 \
2 32 dettafmear 109%
209 Slec2  hMean 171
171 delta 03
172 deftadmesr  158%
;‘:: Sled2/D2  Mean 187
18 delta 53
22 dettafnear 28 4% 9

0.14 0.16 0.18 0.
time [sl
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Results : lower neck loads Fx, Fz ,moment My

neck _lo_Fx_392

lower neck [Fx) force

neck lo Fx 363

— neck_lo_Fx 394
neck lo _Fx_ 4526

neck lo Fx_4527

neck lo Fx_4528
neck lo Fx 4525

neck lo Fx 4529

neck lo Fx 4530

N
0

=

neck_To

__Mec o My Jd-
neck lo My 383

008 0.1 0.12 014

lower neck [My) moment

neck lo My 384
neck lo My 4526

neck lo My 4528
neck_lo_My 4525

neck lo_My 4529
neck lo My 4530

0.06

0.08 a1 012 014

0.18

02
time [s]

o Fz

neck lo Fz 393

neck lo_Fz 394

neck_lo_Fz 4526

neck_lo Fz 4527

neck lo Fz 4528
neck _lo_Fz 4525
neck lo Fz 4528
neck_lo Fz 4530

lower neck [Fz] force
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Further results :
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- important variations of the dynamic backset : the difference
of the maximum and minimum value in comparison to the

mean value is even 40%.

- in a first analysis the influence of the sled type is the main
cause

Sled1.1

Sled2ir

Sled 2D

hMean
deltta
deftaimear
hean
detta
detalmear
hean
deltta
defttainear

750
120
16 0%
1,2
10,1
16 5%
56 &
2.9

5 1%

Sled ! Dummy

Sled 1 Dumimey
=led 1 Durmimey
=led 1 Durmimey
=led 2 Durmimee
=led 2 Doy
=led 2 Curmemy
=led 2 Durmimey 2
=led 2 Dumimy2
=led 2 Dumimy 2

dyn. Backsa
mm
68
a0
b
B1.4
BE 1
56
a7 B
85
579
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Results :

- criteria with significant variations when the dummy was
changed : NIC, upper neck Fz, upper neck Fx, dynamic
backset, T1 maximum deceleration

- in spite of important upper My variations, the Nkm (function
of upper My and upper Fx) variation were lower.

- the influence of the sled is higher than the dummy influence
in this test series (difference acceleration, deceleration sled)

The impact of the sled to the biomechanical criteria is an important
factor of study.

Another comparison test series with 2 different acceleration sleds
are planned later this year.





