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A Low-shock Separation Device Based on Shape Memory Alloy
CHEN Wen-long, WU Rui-de, QI Ya-song, ZHANG Xiao-bing, ZHAO Wei, LI Zhong-wei, LIU Li-juan

(Shaanxi Applied Physics and Chemistry Research Institute, Xi’an, 710061)

Abstract: In order to reduce the explosion impact of the separation device in the process of action, a pyrotechnic separation
device based on NiTi shape memory alloy (SMA )material was proposed. This device provided motivation for a locking separation
mechanism by the restoring force, which was generated as the material returning to its original shape at high temperature.
Meanwhile, the low shock designs on the locking separation mechanism and electric igniter were carried out. The functional test

results show that the shock acceleration value generated by the designed device during the operation is 306g, which is far lower

than that of the traditional pyrotechnical separation device, the requirement of low shock is satisfied.
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Fig.1 Schematic diagram of the structure of the low shock
separation device
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Fig.2 Schematic diagram of driving mechanism
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Tab.l1 Test data of memory alloy element recovery strain

T°C KA /mm [ AR %o
65 0 -
75 0.25 0.31
95 0.40 0.50

105 0.51 0.63

115 1.08 133

135 343 4.11

145 3.56 426

MR 1A, RS RO R 3.56mm (>2.00
mm ), KRB RSN 4.26%. FET I, BB A4
IR F/NVT 3.56mm,
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Fig.5 Schematic diagram of the structure of the locking
separation mechanism
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Fig.6 Schematic diagram and physical picture of the
insensitive electric igniter
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Tab.2 Test data of ignition ability of starting explosive

5 IRREESmg i dimg AU
1 20.00 100.00 b=
2 18.00 100.00 b=
3 16.00 100.00 =
4 14.00 100.00 =
5 12.00 100.00 =
6 10.00 100.00 b=
7 8.00 100.00 =
8 6.00 100.00 =
9 4.00 100.00 b=
10 2.00 100.00 7
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Tab.3 Test data of ignition ability of Output explosive
s WibeZiZit/mg R RS/ mm R AL
1 100.00 30.00 =
2 90.00 30.00 ps
3 80.00 30.00 =
4 70.00 30.00 b=
5 60.00 30.00 b=
6 50.00 30.00 =
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Fig.7 Closed bomb test of electric igniter
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Tab.4 Test data of electric igniter output performance

WRREZ . Mgt YRR JEH s R
/mg /mg /ms /MPa Xg
8.00 572 1210.00
6.50 5.02 1120.00
30.00 350.00 7.80 6.10 1510.00
5.50 538 1140.00
7.60 0.86 132.00
6.80 135 X
20.00 100.00 750 0.88 136.00
7.90 1.62 450.00
7.80 0.75 54.00
730 0.60 65.00
4.00 100.00 770 0.81 73.00
6.80 0.92 68.00
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Fig.8 Functional test device
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Fig.9 Impact acceleration——time curve
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