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Study on the Relative Separation Output Characteristics of A Double-stage Ejection Actuator
YANG Wen, MAO lJi-yin, YANG Yong, TU Xiao-chang, CHENG Jing, HU Fan
(Shaanxi Applied Physics and Chemistry Research Institute, Xi’an, 710061)

Abstract: In order to meet the requirements of low-overload relative separation function of weapon systems, a relatively
separated double-stage ejection actuator was designed. Based on the zero-dimensional interior ballistic theory, an interior ballistic
model of the relatively separated double-stage ejection actuator was established to simulate its separation output characteristics,
and the accuracy of the interior ballistic model was tested and verified. The results show that the interior ballistic model of the
relatively separated double-stage ejection actuator is accurate and reliable, and the pressure simulation curve is basically consistent
with the measured curve. The simulated and measured values of the separation output parameters are basically consistent, with an
error of less than 5%. This study can provide theoretical guidance for the design of relatively separated double-stage ejection
actuator of the same type.
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Tab.1 Main technical indicators of a ejection separation
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Fig.1 The structure of double-stage ejection actuator
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Fig.2 The action process of double-stage ejection actuator
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Tab.2 The main performance parameters of the propellant

5 B S
1 A O/ kg ) 4450
2 W pl(g-em’) 1.66
3 JRIE TYK 2766
4 SAREER(kg KT 326
5 Het L K 1.233
6 BHIESEEE C¥(m's™) 1456
7 JES148%n 0.365
8 WEEFREL a 6.03x10°
#3 WEHHFHEHEEEZRITEH
Tab.3 The main performance parameters of double-stage
ejection actuator
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6 TRIESHIAER Vag/m® 1.15%10°
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Fig.3 Pressure curves of high and low pressure chamber

81— s
15 - - - S
------ T
~ 12}
£ o
Sl S e
3 L
07""% a0 w0 %
t/ms
(a) vV—tW&
07r 24 -
06| — HixtETIE
Ol - - - e i8h
05T - BASTRITLA
g 04f |
=034 o 5 12 :
02+ ol —
o1t ) —— St
' - - - AR
™% @0 @ s ° 20 40 &«
t/ms t/ms
(b) L—t 4k (¢) G—tH&

4 X BB R

Fig.4 Motion curves of relative separation
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Fig.5 Ground relative separation test photograph
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Fig.6 Pressure curves of low pressure chamber
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Tab.4 Comparison between calculated value and test value
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S 94 6.9 16.3 143 78 215
8.7 6.4 15.1 12.1 82 182 0.6
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10.0 73 173 16.1 72 242 0.9
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Fig.7 Pressure curves of low pressure chamber with different
temperature ratios
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