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Differences in Neck Injuries of Dummy Models at Different Backrest
Angles under Horizontal Negative Acceleration
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Abstract : Objective Based on the dummy model, to study the relationship between different backrest angles and
neck injuries under the effect of horizontal negative acceleration (-G, ). Methods The dummy model was fixed
on the base of the acceleration platform facing the orbital direction, and the backrest angle was set at 17°, 22°,
30°, respectively. Each experimental group performed 10 repeated tests according to the same acceleration
curve, differences between the upper and lower acceleration of the cervical spine under the same -G, conditions
were compared, and the neck injury criteria (NIC) was calculated and compared through curve fitting. Results

The time-acceleration curves of the upper and lower cervical spine in the anteroposterior and vertical directions
had the same shape with peak differences. In the anteroposterior direction ( X-axis) , the acceleration peak of the
22° backrest angle experimental group was slightly higher than that of 17° and 30° backrest angle experimental
groups, but in the vertical direction ( Z-axis) , the acceleration peak of the 22° backrest experimental group was
lower than that of 17° and 30° backrest angle experimental groups. In the anteroposterior and vertical directions,
the NIC

measured by 22° backrest angle experimental group was relatively smaller, NIC, measured by 30°
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backrest angle experimental group was in the middle, and NIC,, measured by 30° backrest angle experimental

group was relatively larger. Conclusions There was a nonlinear relationship between the backrest angle and the

neck injury. The neck injury of the dummy model with the backrest angle of 22° was smallest under the effect of

-G, in this experiment.
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Fig.1 Dummy model with sensor setting

1.2 ELWigHE

AL BT YA N B - 6 5L TP ] s sh 4
il D435 A i fal i i ML 11, RE W8 7™ A R
M)-G, IR A 2, 2R in b . RK
& 25 m W) Fie K E £ 25 m/s W) B K gk
JE+5 G, AHAE R T 2 A& B A S = Lk i
TERRAE, A2 N RS B I S A T A RS
SR O R A
1.3 BAEEEE

BAEUFAR AR L R G2, I8 1 4 2R
RGN [ E 7R 5T b T BE Ty, H
I 55 in ST 5 M o 2 3 O Y Y S
FKEMETAEMN G LR Rixit, ITh
R s i 53 AfE AT 22 4 A A B A el i1 2
e, e Al AP K, B AR AT DL R i, 5
T 52 3 52 M 28 a7 AR 22 Rl I, 22 4t 2 2R
WCE TR AR R R L, — R Uk, Y ek
ML 2 G W, %4y 2 G B FE LU IIE AT B %
4, HIRB| LR & KEAT N 4.8 6, Mt
2 G, EARSLI T, &5 T E A B R L)
A, R X2 Ay (2 20 J RO T
TETESETT I, (AR N B Sk 2% 2 1 38 B0 AE 5 75 &
KEL(WE2),



ik IB,%. KFRENEENAEERESARAREGHMRGHES
ZHANG Jun, et al. Differences in Neck Injuries of Dummy Models at Different Backrest Angles under
Horizontal Negative Acceleration 73

B2 BAZARANX
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Tab.1 Pairing ¢-test results of acceleration measured at different
backrest angles
I e
ww g R
Jafisf/(°) (W)
L Xl 17,22 22.30 899 <0. 001
22,30 39. 08 899 <0.001
17,30 -7.76 899 <0.001
A 17,22 20.79 899 <0. 001
22,30 24. 80 899 <0.001
17,30 -7.71 899 <0.001
WHT X Hh 17,22 19.78 899 <0.001
22,30 37.56 899 <0. 001
17,30 12. 64 899 <0.001
Z % 17,22 21.04 899 <0.001
22,30 11.02 899 <0. 001
17,30 27.15 899 <0.001
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Fig.4 Time-acceleration fitting curves of different sensors in different directions
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Tab.2 NIC,,, calculation results at different backrest angles
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