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Contents of Study

Dummy Calibration Method Comparison Tests

The current method and newly proposed methods for calibrating BioRIDII
dummies were compared and studied using 3 dummies.

(1) Current calibration method (calibration method currently used)

(2) New calibration method (newly proposed calibration method without headrest)
(3) New calibration method (newly proposed calibration method with headrest)

(4) Sled Test (AV16km/h)

Dummies used:

BioRIDIl dummies (Ver.G)

(1) 02G dummy (used for about 7 years)
Old damper, new jacket

(2) 95G dummy (used for about 1 year)
New damper, new jacket

(3) 102G dummy (new)
New damper, new jacket
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Calibration Method

(1) Old mini Sled

oo GRS

(2) New mini Sled without H/R .

Parameters to measure: Pendulum force, Sled acceleration, T1(first thoracic vertebra)
acceleration, Head rotation angle (Pot.A), Neck rotation angle (Pot.B), First thoracic»
vertebra rotation angle (Pot.C), Upper neck force & moment (UpperNeck-FX, FZ, MY)> 3
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Calibration Method

(3) New mini Sled with H/R

Parameters to measure: Pendulum force, Sled acceleration, Upper neck force &
moment (UpperNeck-FX, FZ, MY), Lower neck force & moment (LowerNeck-FX, EZ, MY)



Old Mini Sled & New Mini Sled without H/R
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Internationalization
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The level of impact was almost the same between current and new methods in all

tests.
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Old Mini Sled & New Mini Sled without H/R

(1) Old mini sled without H/R (2) New mini sled without H/R
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* Rotation Angle: While the waveform tendencies differed between current and new methods,
the same differences that were seen among dummies in the current method were also 6 6

observed in the new method.



Old Mini Sled & New Mini Sled without H/R

(1) Old sled without H/R

Jiic

(2) New sled without H/R
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* Upper Neck Force & Moment: While the waveform tendencies differed between current
and new methods, the same differences that were seen among dummies in the current 7
method were also observed in the new method.
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Old Mini Sled & New Mini Sled with H/R

(1) Old mini sled without H/R (3) New mini sled with H/R
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Old Mini Sled & New Mini Sled with H/R

(1) Old mini sled without H/R (3) New mini sled with H/R
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* Upper Neck Fz differed between current and new methods,
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Old Mini Sled & New Mini Sled with H/R I ..

(1) Old mini sled without H/R (3) New mini sled with H/R
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* Lower Neck Fz shows variation among dummies,
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Summary of the Results of Three Calibration Tests dﬂ.ﬂa Eomartomeser

® The level of impact was almost the same in all tests.

® The same differences in the peak acceleration, rotation angle,
force/moment, etc. among dummies that were seen in the current
method were also observed in the new method.

® In the new method with headrest, the same differences in the peak
force/moment among dummies except for “ Upper Fz and Lower Fz”
that were seen more than current and new methods without headrest.

® The damper damage that had occurred in Korea was not observed in
these tests.
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Sled Test dIHI[H i

(4) Sled Test

SLED Acc.

120 ‘
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Teat Pulse : AV16km/h with Euro NCAP mid pulse
Sears : Normal seat, Passive seat, Reactive HR seat
Parameters to measure:

Sled acceleration, Upper neck force & moment (UpperNeck-FX, FZ,
MY), Lower neck force & moment (Lower Neck-FX, FZ, MY) and video

12
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Comparison between Calibration and Sled with Normal seat

Upper Neck Force and Moment
* All peak values of sled test are higher than both mini sled.

Rev1 « Upper Fx and Fz mini sled values are smaller than JNACP corridor.
» Upper Fz variation of Sled test is smaller than mini sled with H/R.

(1) Old mini sled without H/R

(3) New mini sled with H/R
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(4) Sled Test
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Comparison between Calibration and Sled with Normal seat

Lower Neck Force and Moment
* All peak values of sled test are higher than both mini sled.
Rev1 « Lower Fx and Fz valuee are smaller than JNCAP corridor.

* Lower Fz variation of Sled test is also high as like as mini sled with H/R.
(3) New mini sled with H/R (4) Sled Test e—
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Comparison between Calibration and Sled with Normal seat

Peak Values and Reproducibility C.V.
« C.V. of peak Upper Fz is relatively small.
« C.V. of peak lower Fz is relatively high.

HRCT | HxAcc. T TR L NIC NIC-R | NIC-L
Dummy No. el (m/s?) Accz. Accz. Accz. m2sd) | (masd) | (m¥s?)
(m/s9) (m/s9) (m/s9)

02G 96.8 -322.4 -141.0 -135.5 -146.5 28.4 28.7 28.1
95G 96.3 -315.3 -132.5 -126.8 -138.1 23.2 22.7 23.8
102G 94.5 -304.1 -150.5 -142.1 -158.8 24.5 243 24.7
C.VIE(%) 0.7 1.7 3.7 £e) 4.1 6.1 7.2 5.1
S.D. 1.1 9.2 9.0 7.7 10.4 2.7 3.1 2.2
Upper Upper Upper Upper Lower Lower Lower Lower

Dummy No. FX Fz MY-FIx. | MY-Ext. FX Fz MY-FIx. | MY-Ext.
(N) (N) (Nm) (Nm) (N) (N) (Nm) (Nm)
02G 297.3 1458.0 23.8 -7.6 933.0 545.6 1.4 -18.1
95G 290.2 1388.3 19.9 -4.7 866.0 772.0 1.4 -22.3
102G 254.3 21.4 -6.8 874.9 . 2.9 -23.2
C.VIE(%) 4.7 3.1 5.2 13.8 2.4 10.0 26.0 7.4
S.D. 23.1 : 2.0 15 364 | TM67 | 08 2.7
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Comparison between Calibration and Sled with Passive seat

Upper Neck Force and Moment
« All peak values of sled test are higher than both mini sled.
» Upper Fz variation of Sled test is smaller than mini sled with H/R.

(1) Old mini sled without H/R

(3) New mini slad with HIR

(4) Sled Test
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Comparison between Calibration and Sled with Passive seat

Lower Neck Force and Moment
« All peak values of sled test are higher than both mini sled.
* Lower Fz variation of Sled test is also high as like as mini sled with H/R.

(4) Sled Test

Japan
Automobile

Standards
Internationalization
Center

Jiic
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(1) Old mini sled without H/R

Comparison between Calibration and Sled with Passive seat

Peak Values and Reproducibility C.V.
« C.V. of peak Upper Fz is relatively small.
« C.V. of peak lower Fz is relatively high.

* C.V. of peak Upper My —Ext. is relatively high, however value is small.

Jiic

HRCT | HxAcc. T TR L NIC NIC-R | NIC-L
Dummy No. el (m/s?) Accz. Accz. Accz. m2sd) | (masd) | (m¥s?)
(m/s9) (m/s9) (m/s9)
02G 79.4 -216.7 -122.6 -123.3 -122.0 22.8 22.2 23.4
95G 83.0 -212.8 -134.4 -135.3 -133.4 21.4 20.9 22.0
102G 79.4 -202.2 -118.7 -119.6 -117.9 20.7 20.3 21.1
C.VIE(%) 1.5 21 3.8 3.8 3.7 29 2.8 3.1
S.D. 21 7.5 8.1 8.2 8.0 1.1 1.0 1.2
Upper Upper Upper Upper Lower Lower Lower Lower
Dummy No. FX Fz MY-FIx. | MY-Ext FX Fz MY-FIx. | MY-Ext.
(N) (N) (Nm) (Nm) (N) (N) (Nm) (Nm)
02G 158.1 925.1 28.5 -6.4 579.3 335.5 1.6 -12.1
95G 146.2 851.9 26.8 -4.4 500.7 356.7 1.8 -13.9
102G 122.3 : 26.7 7+ 487.8 : 1.5 -13.6
C.VIE(%) 7.4 3.2 2.1 13.9 5.5 4.3 5.3 41
S.D. 18.2 1.0 = 496 | 271 0.2 0.9

(3) New mini sled with H/R

(4) Sled Test

Japan
Automobile

Standards
Internationalization
Center
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(1) Old mini sled without H/R

Comparison between Calibration and Sled with Reactive seat dﬁ]—ﬂa

Upper Neck Force and Moment
« All peak values of sled test are higher than both mini sled.
» Upper Fz variation of Sled test is smaller than mini sled with H/R.

(3) New mini ﬁgﬁl_c;‘nﬁllﬁ H/R

(4) Sled Test
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Standards
Internationalization
Center

/ Head Contact

UpperNeck-FX UpperNeck-FX Upper Negk—-FX
300 300 ‘ ‘ 300
02G-1 =——02G-2 ——02G-3 \
200 | % 200 ——95G-1 ——95G-2 102G-1 200 — —02G }h‘
= . e e e an = -~ 102G-2 102G-3 = —9G
Z 100 e S 112 100 27 P | Z 100 — 1026 —
s : | < e s »
s 0 — T E 0 "\,/ B -~ s 0 = ~v ——
w ot v w ]
- ——95G-1 ——95G-2 100 \ \ 100
-100 - > -
102G-1 102G-2 ‘
-200 : : -200 —200 '
0 50 100 150 200 0 50 100 150 200) 0 50 100 150 200 250
Time[ms] Time[ms] Time[ms]
UpperNeck-FZ UpperNeck-FZ Upper Neck-FZ
1800 ‘ ‘ 1800 ‘ ‘ 1800 ‘
1500 ——95G-1 ——95G-2 1500 —02G6-1 ——02G-2 ——02G-3 | 1500 — ——02G
_ 1200 — | 1200 ——95G-1 ——95G-2 102G-1— || _ 1200 = ——95G
Z 900 | 10261 | 102G-2 Z 900 /&ﬁi 102G-3 — || & 900 |- 102G - “\
S 600 S 600 ‘ S 600 oL \
© g0 ¢ N J © 300 ! ‘ “ 300 — N
o/ A \_ — s’-_-j 0 R i St PN - 0 T r' ‘¥T- —]
-300 L—8d : ‘ ‘ a0 ‘ \ =] -300
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200 250
Time[ms] Time [ms] Time[ms]
UpperNeck-MY UpperNeck= Upper Neck-MY
40 ‘ 0 02G-1 02G-2 02G-3 40
— 20 95G-1 95G2 || 20 ——095G-1 ——95G-2 102G-1 — 0| A
£ - 102G-1 1026-2 | |E 102G-2 102G-3 £ A
z o Noean | g "'/\“'ﬂ»jg\\ T g — - - ]
] . Lo P ——T | O ", 2 ] I =
£ h S S £ E L —o2g
= -20 = -20 = -20 - ——95G
102G
—40 -40 -40 L
0 50 100 150 200! 0 50 100 150 200 0 50 100 150 200 250
Time[ms] Time[ms] Time[ms]

19



Comparison between Calibration and Sled with Reactive seat dﬁlﬁa

Lower Neck Force and Moment

« All peak values of sled test are higher than both mini sled.
* Lower Fz variation of Sled test is also high as like as mini sled with H/R.

(4) Sled Test
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New mini sled with H/R
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Comparison between Calibration and Sled with Reactive seat dﬂ—ﬂa

Peak Values and Reproducibility C.V.
« C.V. of peak Upper Fz is relatively small.
« C.V. of peak lower Fz is relatively high.

* C.V. of peak Lower My —FIx. is relatively high, however value is small.

Japan
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(m/s9) (m/s9) (m/s9)
02G 110.1 -250.5 -130.2 -131.0 -129.3 22.6 22.6 22.6
95G 112.2 -256.6 -123.3 -121.7 -124.8 23.3 22.6 23.9
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® All peak values of sled test are higher than both mini sled.

® Upper & Lower Fx and Fz values of mini sled are smaller than
JNACP corridor.

® Upper Fz variation of Sled test is smaller than mini sled with
H/R.
The min sled test variation may occur at rebound phase.

® Lower Fz variation of Sled test is also high as like as mini sled
with
H/R. The mini sled variation occur just after HR contact.

®.Upper My-Ext. and Lower My-FIx. show variation at Sled.tests,
however values are very small.
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Thank you for your attention !
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