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peak value and impaction origin distance
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Fig. 2 Shock response spectrum
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The Shock Response Suppression and Analysis of Mars Probe and Rocket Separation

SHEN Zhichun"*, LIN Xiaoyan"?, CHENG Kun’, WANG Haipeng"’

(1. Shanghai Institute of Satellite Engineering, Shanghai 201109, China;
2. Shanghai Key Laboratory of Deep Space Exploration Technology, Shanghai 201109, China;
3. Lunar Exploration and Space Program Center, Beijing 100190, China)

Abstract: The shock test and analysis of the equipment in the Mars probe for the large shock response generated by separation
of the probe and the Long March 5 launch vehicle is discussed. The reliability of the equipment is analysized after shock test. The
Strength-Stress model is proposed to judge if the reliability is affected. The half-sine wave impulse shock condition of components
offered by the manufacturers is known as Strength, and the half-sine wave converted by the shock response spectrum of the
equipment is known as Stress. The two values are compared. This method can be regarded as an assisting methodto judge the

reliability of the equipment after shock test, and also can be regarded as the criteria of shock resistance of the equipment.

Key words: Mars exploration; separation of the probe and the rocket; shock response spectrum; half-sine wave impulse

High lights:

e The shock test and analysis of the equipment in the first Mars probe of China is discussed for the large shock response generated
by separation of the probe and launch vehicle.

o The Strength-Stress model is proposed to judge the affection to the reliability of the equipment by shock test.

e The Strength-Stress model method can be regarded as an assisting methodto judge the reliability of the equipment after shock test,

and also can be regarded as the criteria of shock resistance of the equipment.

[HEHRE: S, BRLFR: KK



