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Fig.1 Anatomical coordinate system diagram
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Table 1 The critical values involved in injury
criteria calculations

H J716] I FHH
NMI, WS 356 (M) 135N*m
LI+ F) 6806N
JE4i (- F) 6160N
K 2SI+ M) 310N+m
B~ M) 135N+m
NML I (+M) 135Nem

2 e EELIE R o

AR YR e A 2 50 1 XS S 850kmy/h, i FH
Hybrid {5 ELER A 50% B (RIFRIE ) , 764 T3
PR NS PR T RS B AP i 2 Sk 2
B FEB RS AR AE G A |, R I e 34t 2 2 %
i A BN S 932 1 0L . g A 850km/h £
FE2 0.5, AR I A5 1) 7S 20 i 500 BB 401 405 0 9
EFIRTH I B0 o SO AT TGSk IS B 426 43 Sl TR
e IE AR D WITE A
2.1 BEBIFRES B AL

B — R LIRS T 405 [ F 6 Han & 2 B

M
NMI, = = 2 e e e s TSI
T Mo Q) R R AT B ER A F 4 7 X H 3
K, M B MG FAE, RSB W E 1, EH Fis o
NMI T BRAE M 0.5, N 2 FE 30T LAE Y, B R TG94 i F 3 RIR 4
0o 700 —— FAlir-1 1500 — FAPI-1
200 + 600 [ — FiP-1
100 f 500 | ’ 1000
ol ooy “
Z o0 S 300 Z 500
i ol :
-300 10(()) ] i wl%'m.w.& i '
B ) iy L
400 ool Wil T -500
=500 L L L L L =200 L L L L L —~1000 L L L L L g
0 05 10 15 20 25 0 05 10 15 20 25 0 05 10 15 20 25
I a)/s HifTa)/s TGS

B2 2 — R AT ok SET B 4o B X e &l

Fig.2 Comparison between force with and without head and neck protection device guard in first test
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Fig.3 Comparison between force with and without head and neck protection device guard in second test
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Fig.4

Comparison between moment with and without head and neck protection device guard in first test
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Fig.5 Comparison between moment with and without head and neck protection device guard in second test
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Fig.7 Comparison between criterion with and without head and neck protection device guard in second test
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Table 2 Comparison table of force/moment and criterion
with or without head and neck protection device
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Analysis on the Effect of Head and Neck Protection Device on Head and Neck Injury

Liu Rong, Jiang Nan

Key laboratory of Aeronautical Science and Technology for Aeronautical Protection and Life-Saving Technology, AVIC
Aerspace Life-Support Industries, Ltd., Xiangyang 441000, China

Abstract: Ejection lifesaving technology is the only way to save the pilot's life after the aircraft crash at home and
abroad. After the aircraft crash, the ejection seat can be ejected from the aircraft to ensure the pilot's life safety. Based
on the ejection seat equipped with or without a certain type of head and neck protection device, this paper calculates
and compares the damage index of the head and neck of the dummy with or without a certain head and neck protection
device by testing the force of the dummy sitting on the ejection seat under the high-speed airflow of 850km/h. It is
found that the head and neck protection device can effectively reduce the force, torque and damage index of the head
and neck when the dummy is blown by the air, and protect the pilot's head and neck. At the same time, the results
have a certain reference significance for the improvement and design of the head and neck protection device in the
future.
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