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Biofidelity of Rear-Impact Dummies in Low-Speed Rear-End Impact
— Comparison of Rigid Seat and Mass-Production Car Seat with Human Volunteers —
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Fig. 2 Horizontal type sled
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Table 1 Evaluated parameters

HA-NA Change of head angle with respect to neck angle

NA-TA Change of neck angle with mespactto T1 angle
Behavior HA-TA Change of head angle with respect to T1 angle

T1-X-disp Change of T1 X coondnate relative to sled

T1-Z-disp Change of T1 Z coordinate relative to sled

Sled-TA Change of T1 angle with respact to sled plane

Head Ax Head center of gravity acceleration in x direction

T1Ax T1 (First thoracic vertebra) acceleration in x direchion
r;:‘ppoantia Upper Neck Fx | Upper neck shear force in x direction (Fx)

Upper Neck Fz Upper neck axial force inz direction (Fz)

Upper Neck My | Upper neck moment about v axis (My)

HA-NA NA-TA HA-TA

Fig. 3 Evaluated parameters for behavior

b Aoe 1#24- Acceleration
/| = / Ax+: Directed Forward
7 S Az+: Directed Upward
= Fx+: Head Rearward, Chest Forward
P Fz+: Head Upward, Chest Downward
o~ My+: Chin Toward Stemum
My+
Fx+
Fz+

Fig. 4 Polarities of responses
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Fig. 5 Sled acceleration (Deceleration sled tests)

2) ¥ 3 —KE OIS

WA Ly FRERTO & 3 — KO/ B H)
(S DRERDFIILZE) % Fig. 6~Fig. 812/K7 .
INHAEBIZEEICB W TIE, HA-NA, NA-TA,
HA-TAE b ICHIEIREER IE (+; 7T A), {HE
WgEEAHE (— ;%4 FR) LLTRLTWA, &
72, EREE OPYINEE P 2 TR L7z,

HA-NA (BEEFOFEEB 03 A Mx A2 L) 12
L ClE, EFEOIREHHIEM TS ~ M
T—20" & /NS WAEZILZ R T 28 2R L
TWABDS, ZHZxt LT, BioRID-INEEIEASE)D
A% 78 L, RID3DIIATEZRICZHICMEIZE L 5
ZE &R L7z, —7J7, Hybrid-INIMHEZEE O A%
AELTBY, EHECIIELLEFHZRL TN,

NA-TA (GEESO 5 — Rtk 239 2 AHxS %2 AL)
2oV, HHEEDOREIIDLT LAl EEEE O
%, SOmsectzfE D> H250msecHE & T —25° ~ —45°
ICETLETHERRSDPLMEZRHZRL TWEDIT
LT, 3HEDO Y I — & SHEEHZ/RTET
F—FHLTVWEb00, ZORERRIZITER)S
% . BioRID-INI AN 127 ~8° FEE D R T 288 %
RL, 100msectEfE D HHEIZHI L T 528, fH
JEARBE D Z BN G E DOIRE O T IRICE W E) %
R L TW5. RID3DIZ50msectRE 2> & (R 8) %
L, 140~200msec’E B 12 2213 T @ Iy [ 47 (&
BioRID-IT& AR DZEH Z/RL T b, —7Jj,
Hybrid-IINZ B L T, 50msechifE D & R 258 %
RL, 130msecfEETCY — 27 |2E L7, #HPL»
WCHITICRAZFE 2R L TEBY, WL ICEESE
DILE & R DMREE 2R L TN 5.

HA-TA (SHESO 55— MM 103 2 A A R 221 b)
(X, HA-NA, NA-TAZRAE L72BH)E 25505, &
FHE OISO hb T aeaBEs % /R L7
#%, 250~300msec T—35"~—45" DY — 7 |ZET

171 _3—

BLRER D APEEE ZRLTWD., T L,
BioRID-111Z, #IADOFIEZE) B & U250msecti
FTOMBEREICHLT, EHEBEOREICRL —
FH L T4, RID3D & Hybrid-IIIClE, W OHIE
ZBEIHNIT & A S L, Hybrid-1ITC I A3
—B0°REFTLMEL WY, GHEOIE
EIXHLDNIIRGE 5 T A,

30
20
g e ——
t T i e T S
bl e | .-
2 = R
% 20 e P e il
T - e ——— —
S 39 W =——sworiDH
3 — RIDSD
T 40 Mo = Hybrici
50 \ Ave.tSD
— i —
-60
0 50 100 150 200 250 300
Time (msec)

Fig. 6 Change of head angle with respect to neck angle
(Deceleration sled tests) : HA-NA
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Fig. 7 Change of neck angle with respect to T1 angle
(Deceleration sled tests) : NA-TA
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Fig. 8 Change of head angle with respect to T1 angle
(Deceleration sled tests) : HA-TA
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Fig. 9 Sled acceleration (Acceleration sled tests)
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Table 2 Head restraint contact time
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Fig. 10 Change of head angle with respect to neck angle
(Acceleration sled tests) : HA-NA
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Fig. 11 Change of neck angle with respect to T1 angle

(Acceleration sled tests) : NA-TA
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Fig. 12 Change of head angle with respect to T1 angle
(Acceleration sled tests) : HA-TA
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Average 20 a7 46 Average 14 27 42
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Upper neck My 5 5 5 Uppor nack My 5 5 5
Average 3.6 37 4.4 Average 44 3.9 4.1

Table 4 CVR (Acceleration sled tests)
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HA-TA 5 5 5 HA-TA 18 28 5
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