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Abstract

To explore the dynamic response of human body in supine position under semi-ballistic reentry,
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simulating acceleration loading of typical enter by manned centrifuge, the dynamic responses of
dummy head, chest and lumbar were obtained and analyzed. The Gx response of each part of the
dummy was dominant. The acceleration of the head, chest and lumbar along Gx is from low to high,
and the increase range is small; while the acceleration along Gz is from high to low, the difference
is obvious, the head is the highest, and the acceleration of chest and waist is relatively close. This
paper provides an experiment basis for the designing on the enter strategies of spacecraft. Based
on this result, the designer could choose the optical strategies, to avoid injury.
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WARH CHR EHLERT, AP DUE R AR RE, DR AR BT S RIS E
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[2] [3] [4].
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IRIEN, U HGE IR A L, R O3 B R 2 5 O PR I BN R A . E ATAR S R AT A 9 A R
N EAR FZE A AR E 7R [3], —REFEFRAREL T mBEEM T KRE, EAEsHE—F
OB DA AU U IR (B, G B S R A RN R R I S R st Bk R 2R B H PR, nfeT
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R RPTHIIE T, SR G300 X B8, g e, e EE hRE . B
AT, 5 NASA T37EEAT IR [A1FF N B i 52 P 1] B AR DG 78 o ARAE TR AR A B A IHRIFR R, K IF
Je 3R [ T NI FEE I 52 1 B B B e R 7, S5 B A 280 AT 450 (R N 3 7 22 A e e v oA EE 2 3

5 AN AT SRR i N N AR 38 5 i 7 R A BN SR, SERAR A R AR, @
Je AR A HLTE A3 AT 0 EARNRIHAT IO . T E B AT AT AR I, A5 2% KA HUMOS 44 7%
BN, TFRFNDE AR T B R NG BT TT, BT A AT 225 %o AR LI 57 B AN AR T A2 5 i A Ak
S FE M 52 ) B E R R, R BRI R IR A T A R IR PR GSAE[9] . SCRR[L0TFI 2500 pL
BiADL Apollol0 3R [m] P NI B FREE, SRAFHELE Hybrid 111 AE8 )7 24BN 2 3 20 F NI 0 A A4 5 25 0 )84
gt LR BN EE LA 1) Zh A5 i B P NAS R AR 3 i R AR e A AR — B, AT B R P AR
R . AECRFE TREGR R MR R S R AEH RS, WFRHBUA RS Mo MR BN AN R
F7E, REAR T NS PIENIRE, 52— DT, A 7T I8 i b T 5 5% RO B 35 2 N
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Figure 1. Seat-dummy system in supine position
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Figure 2. Output of centrifuge
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Figure 3. Acceleration response of dummy head, chest and waist
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Table 1. Maximum response of different parts of dummy under four overload inputs
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B O HLUE K8 ikl R
(BRI Zs) TRLR L HUG (1 %lis)
4.2 acc (57) 452 (69) 452 (70) 4.48 (68)
6.4 acc (57) 6.75 (66) 6.77 (69) 6.56 (65)
8.07 acc (57) 8.53 (69) 8.56 (68) 8.16 (63)
10.4 acc (57) 11.04 (69) 11.09 (70) 10.34 (62)
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Figure 4. Acceleration response components of dummy head, chest
and waist in different directions
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Table 2. Maximum overload of dummy acceleration in different directions
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