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Fig.1 Pyroshock response multi-parameters testing device
1—force sensor, 2—accelerometer, 3—test plate,
4—pressure sensor, 5—connecting plate, 6—separation nut,

7—electric squib
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Fig.2 Schematic diagram of the separation nut

1—sealing ring 1 , 2—sealing ring II , 3—threaded seg-

ment, 4—support ring, 5—connecting plate, 6—test plate,
7—bolt, 8—pedestal, 9—piston, 10—upper cover,
11—shear pin (X2), 12—vibration isolator, 13—case
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Fig.5 SRS obtained by decoupling the shock source with @2 mm orifice separation nut
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Fig.6 Multi-parameters time domain curves of in separation process of two diameter orifice separation nuts
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Decoupling analysis of pyroshock sources and piston motion parameters of separation nut with different orifices

powder combustion preload release

piston impact piston average preload release

orifice
Evs/g proportion / % Evs/g proportion / % Evs/g proportion / %  velocity / m-s™'  time / ms
®2 mm 58.2 8.3 332.1 51.5 305.1 40.2 0.93 1.08
®4 mm 89.3 10.1 437.4 46.0 354.0 43.9 1.01 0.84
@6 mm 112.6 11.0 452.0 44.0 461.2 45.0 1.04 0.72
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Effects of Orifice on Pyroshock of Separation Nut

ZHAO Xiang-run', YAN Nan', GUO Chong-xing*, DAl Wu-si*, YAN Li-wei*, JIN Shi-xin’
(1. State Key Laboratory of Explosion Science and Technology » Beijing Institute of Technology , Beijing 100081, China; 2. Institute of Pyrotechnics
Technology, Liaoning North Huafeng Special Chemical Co., Lid., Fushun 113003, China)

Abstract: In order to prevent the spacecraft from being damaged due to the high pyroshock of the separation nut, an orifice is
used to suppress the pyroshock response of the separation nut during separation. Throttle holes with three diameters of @2 mm,
@4 mm and @6 mm are set on the powder gas channel of the separation nut. The pressure, acceleration and preload of the sepa-
ration nuts of different orifices in the separation process are tested simultaneously, so as to analyze the separation process of the
separation nuts. According to the sequence of movement, the pyroshock load is decoupled into three types of pyroshock sourc-
es: powder combustion, preload release and piston impact. The time-acceleration (a-t) curve is transformed into a shock re-
sponse spectrum (SRS), and the contribution of each shock source is calculated. The relationship between the orifice diameter
and the shock response is obtained. The results show that in the frequency domain of 500 to 10000 Hz, the contribution of gun-
powder action is 8.3% to 11.0%; the contribution of preload release is 44.0% to 51.5%; and the contribution of piston impact is
40.2% to 45.0%. The maximum pyroshock response during the separation process is: 1416 g (#6 mm), 1251 g (®4 mm) and
852 g (@2 mm). It can be seen that the use of the orifice can effectively suppress the impact response of the separation nut.

Key words: separation nut;pyroshock;orifice;shock response spectrum (SRS)
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