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Design of pneumatic release device for sounding rocket payloads

MA Xin", GAO Dong, BIAN Chun-jiang

(National Space Science Center , Chinese Academy of Sciences, Beijing 101400, China)

* Corresponding author , F-mail ; maxin@nssc. ac. cn

Abstract: To realize the distributed detection function of a sounding rocket platform and to improve its
detection agility and precision, a pneumatic release device with a convenient load module, highly
reliable clamping, high release precision, and a continuous wide-range thrust was designed. First, the
entire design scheme was designed with the features of trapezoidal separating configuration, a size
fine-tuning function, and non-uniform releasing contact areas. Second, an optimized, low-cost
detailed design was provided by using the shelf products of thin type cylinders. Then, based on the
entire design scheme, a releasing function test of the thin cylinder ground-based prototype was
accomplished. Finally, a reference value (5 mm) that is suitable for engineering assembly with the
required release precision is obtained. The results indicate that the pneumatic release device can work
normally with actual air pressure, and its release precision is better than 0. 05°. It can satisfy the
requirements of the distributed detection function of sounding rocket platforms, and its release
precision can be improved by considering actual different cases.

Key words: sounding rocket; release device; thin cylinder; release precision
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Fig. 1 Schematic diagram of distributed detection
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Fig. 2 Overall architecture of release device
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Fig. 3 Non-uniform contact areas design
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Fig. 5 Configuration of trapezoidal separating route
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Fig. 6 Clamping release mechanism
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Fig. 10  Releasing precision curves under different forces
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Tab. 3 Releasing precision values with forces ranging

from 10 N to 1 000 N

N 53 B R W 1 /N 53 B RE T
R RE/ () fi RS EE /()
10 0.046 80 200 0.034 90
20 0.037 30 300 0.032 41
30 0.033 93 400 0.039 15
40 0.028 11 500 0.033 44
50 0.030 11 600 0.030 66
60 0.026 45 700 0.028 02
70 0.025 25 800 0.025 78
80 0.026 41 900 0.026 94
90 0.028 39 1 000 0.026 42
100 0.026 30 / /
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First order vibration mode of releasing device
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Tab.4 Modal analysis results of the first six modes for

releasing device

BLAS B 8% / He Ik R Al A
1 109. 65  Fif SCHEEAE Y 3 B BTy AR R Ak B
2 109. 96 FII S HEAEHY 43 B BTy AT B 4k 3
120. 73 J5 SCEEAEW S BRSO I AR B AR 3
4 121,35 J5 AL S BRI I 12 B 4R 3
: 19647 2 A S A 4 S R MR B 1)
ERmEGREERS
; 126, 88 2 AT 34 AE I 43 S R TR B 1)
S [ U 2 Pk 3h
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Fig. 12 Finite element model of releasing device

with overload stress
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Fig. 14 Shock vibration response curves
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