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Fig.1 Structure and sample of the piston micro-actuator

1—firing device, 2—charge, 3—piston, 4—shell
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Table 1 Dimensions of the designed piston micro-actuator
sample s/t;;:nheight jt;;:ns:rea ?:2eter I/emn:gY:h
[ 0.03 0.38 2.5 s
2# 0.05 0.63 2.5 7.5
EM 0.07 0.88 2.5 7.5
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Fig.2 Anti-thrust force test system of the piston micro-actuator

1—punch, 2—piston, 3—shell
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Fig.3 Setback force test system of the piston micro-actuator

1—punch, 2—piston, 3—shell
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Fig.4 System of the thrust force test for the piston micro-actuator

1—trestle, 2—sensor, 3—fixed screw, 4-—support sleeve,

5— piston micro-actuator
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Fig.5 Finite element mesh model
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Table 2 Basic parameters of the simulation model
elastic . . yield shear
) density poisson
materials modulus / S ratio stress modulus
/Mbar §rcm /Mbar  /Mbar
aluminum alloy 0.72 2.78 0.33 0.003  0.0148
steel 2.06 7.83 0.28 0.0031 0.7938
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a. stress nephogram of the piston at the beginning of the movement

c. stress nephogram of the piston during impacting
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Fig. 6 Stress distribution of the piston micro-actuator sample 17

during the interaction process
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Table 3 Numerical simulation and test results of micro-actuator

anti-thrust force

step : ; setback force
sample height  experimental n'umTrl[?al relative experimental
/mm simulation  error value/N
value/N value/N /%
1* 0.03 142 126 11.3 38.5
2% 0.05 243 249 -2.5 37.9
3* 0.07 393 406 -3.3 38.3
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Fig.7 Relationship of piston micro actuator anti-thrust force

and step height
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Fig.8 Relationship of the piston micro actuator setback force

and step height
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Structural Design and Numerical Simulation on the Piston Micro-actuator
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(1. State Key Laboratory of Explosion Science and Technology, School of Mechatornical Engineering, Beijing Institute of Technology, Beijing 100081, China;
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Abstract: In order to meet the piston micro-actuator used in the small-caliber Ammunition Fuze Safety System structural and func-
tional requirements, ANSYS/LS-DYNA finite element software was applied to analyze the structure design of the piston micro-actu-
ator, and the structure and size parameters which affect its performance were determined. The anti-thrust force and setback force
of different structural size parameters piston micro-actuators was obtained through the piston micro-actuator performance experi-
mental test. With step height of 0.03 mm, anti-thrust force is 142 N, and the setback force was 38.5 N. The fitting curve and ex-
pression of the piston micro-actuator and thrust distance were got under different charges. With thrust distance of 2.0 mm, the
minimum thrust is greater than 20 N. Results show that the deviation of the numerical simulation results with experiment values
with 15% , indicating that the numerical simulation method can be applied to research micro-actuator function process.
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