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Fig. 1 3D geometry model of canopy and seat
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Fig. 2 Finite element model of pre-damaged canopy
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(a) Layout type 1 (b) Layout type 2
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Fig. 3 Finite element model of ejection system
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Table 1 Material models and parameters of neck for Hybrid [ dummy
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Fig. 4 Pressure distribution of aircrew/seat through-the-canopy-ejection process
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(a) Layout type 1 (b) Layout type 2
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Fig. 5 Histories of aircrew head impact force
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Fig. 6 Dynamic response index history curves
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Penetration process of screw/seat ejection life-saving system

through canopy: Numerical simulation”

Li Zhi-qiang' s Wang Zhi-hua', Liu Xiao-ming”, Zhao LLong-mao'
(1. Shanzi Key Laboratory of Material Strength and Structure Im pact ,
Taiyuan University of Technology, Taiyuan 030051, Shanxi, China;

2. Chengdu Aircraft Industrial (Group) Co. Ltd, Chengdu 610092, Sichuan, China)

Abstract: Aimed to an ejection life-saving system in combat aircraft with a canopy pre-damaged by
miniature detonation cord, the followings were investigated as the accessibility of the ejection passage-
way, the damage modes of the canopy, and the impact injury degrees of the key human-body parts.
The decoupled models were proposed for describing the impact of the aircrew/seat system into the
canopy. In the proposed models, the two different layouts of the miniature detonation cord in the can-
opy were considered, i. e. Along the center of the canopy (the first layout) and around it (the second
layout). Based on the above models, the process of the aircrew/seat system penetrating through the
canopy was numerically simulated by using the nonlinear dynamics explicit algorithm. And the critical
depths of the cutting slots were obtained for the two layouts. The simulated results indicate that the
second layout is more helpful for generating an unobstructed passageway and relieving human impact
injury than the first layout.

Key words: mechanics of explosion; damage mode; decoupled model; ejection life-saving system;

miniature detonation cord; canopy; impact injury
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