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Application of emulational trunk dummy in evaluating the opening
shock of life-saving parachute

LIU Song-yang'?, CHENG Hai-ping’, YANG Yi’, WANG Zhi-jie’, ZHAO Guang’, WU
Quan®, YANG Chun-xin', XU Hong®, MA Kun-chang®, SONG Bing-hui’ (1. Beihang Univer-
sity, Beijing 100083, China; 2. Institute of Aviation Medicine, Air Force, Beijing 100142, China; 3. Aerospace
Life-support Industries Lid, Xiangfan 441003, China)

Abstract;: Objective To carry out quantitative investigation on application of emulational trunk dummy ( ETD) in
evaluating the opening shock of life-saving parachute and provide a more reliable test method for further develop-
ment. Method ETD equipped with parachute was tested in the impact experiment, where a 63. 4 kg impact
block was dropped from the height of 0.20 m,0.40 m,0.60 m,0.80 m respectively to simulate different opening
shocks. The opening shocks were deducted by measured forces on harness and acceleration loads at the center
of dummys thorax. For comparison, 5 rigid trunk dummies (RTD) were tested under the equivalent impacts. As
the contrast test, 24 male healthy subjects were also exposed under such impacts with standing and sitting pos-
ture respectively. Results Under the same impact, the peak impact value on harness exhibited maximum on
RTD, minimum on subjects with sitting posture, and medium on ETD. There were significant differences between
each experimental group ( P <0.01). With different impact loads, the peak impact value on ETD was 2 795,
3 873,4 816 and 5 736 N respectively, which was correspondingly close to that of subjects with standing posture
(2 541,3 042,3 720 and 4250 N). Conclusions The result of opening shock gathered from ETD is closer to that
from RTD due to ETD’ s viscoelasticity, which shall certainly influence the measured opening shock. Therefore,
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ETD is suggested to be used in the development of live-saving parachute.
Key words : Life-saving parachute; Opening shock; Trunk dummy; Simulation modeling; Dynamic loads
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Fig.1 Experimental apparatus of imitable opening shock 1.im-
pact plate; 2. leader; 3. releasing mechanism; 4. impact block; 5.

mooring rope; 6,7. crown block; 8,9. force transducer; 10. para-
chute harness; 11. subject or dummy; 12. pressure transducer;
13. amplifiers; 14. A/D board; 15. computer
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Tab.1 Comparison of peak impact value on hamess between real people and rigidity trunk dummy under equivalent impacts (kN)
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Tab.2 The peak impact value on harness of emulational trunk
dummy under equivalent impacts(kN)
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