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Fig.1 Design structures of bridge shapes for energy conver-

sion components(units: mm)
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Table 1 Thermodynamic parameters of two kinds of materials

thermal

aterials density me'lting specific heat conductivity
/kg-m™ point/K  /J-(kg-K)™ W (m k)T

Pyrex7740 2500 1525 753 1.4

NiCr 8400 1673 460 15
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Fig.3 Temperature rise rate under the constant current exci-
tation of 200 mA for energy conversion components with dif-
ferent bridge shapes
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Fig.4 Comparison of the fluid-solid heat transfer for microstructure energy conversion components with different bridge shapes
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Fig.5 Temperature rise under the constant current excitation
of 200 mA for energy conversion components with different

bridge shapes

Chinese Journal of Energetic Materials, Vol.26, No.12, 2018 (1056—1060)

F-150 B I e fE Uil Tk R fe 1% o £0 AMI S 2R 5 05
FLIN IR 25 R A 25 5 H V-50 M1 L-1 BF JE 4 i ST IR T
AR B TE R AT 51

AN [FI BRI (ol 2 R 4 BE AR DXl 536 LB P WAL £ L6 2.
H1 2 2 AT, 8 AN [R) A7 E 46 BE T A7 IXC i 53 44 DB L 3
TE AR, 10U W 7 T4 4 e RE TR AT IX A R AT ) 2% 1R T
A7 Xl A T PR 30 LB A S5 A A T AR 5
I, T TR A5 A4 5 BE DT MR IE 45 4 BT I 5 2225 5 75 1B AT

T2 N[BT G2 H 4 8 O B DX 50 T H S
Table 2

conversion components with different bridge shapes

Bridge area fusing current of microstructure energy

bridge bridge fusing current / mA
V-50 250
V-100 300
F-150 325
T-50 225
T-100 250
S-100 225
S-150 300
L-1 225
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Fig.8 The typical P(t)-t curve for microstructure energy con-

version components
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Table 3

ture energy conversion components t with different bridge

The firing performance parameters of microstruc-

shapes (capacitance 100 wF)

bridge R/Q U/V  t]ps E/m}  Q/m)l n/%

V-50 6.57 3.5 138 0.61 0.286 46.6
V-100 5.57 4.5 160 1.01 0.367 36.3
F-150 5.23 5.5 143 1.51 0.601 39.7
T-50 8.65 5 150 1.25 0.555 44.4
T-100 6.58 5 139 1.25 0.353 28.2
S-100 9.17 5 198 1.25 0.548 43.9
S-150 8.14 6 176 1.8 0.779 43.3
L-1 8.66 4.5 181 1.01 0.334 33

Note: R is test resistance. U is firing voltage. t is ignition time. E is the input
energy of power supply. Q is the input energy of energy conversion

components. 7 is Energy utilization.
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Simulation Design and Experimental Study for Microstructure Energy Conversion Components with Different
Bridge Shapes

ZHANG Bin', REI Wei'?, CHU En-yi', ZHAO Yu-long®, YIN Ming', LI Hui'
(1. Science and Technology on Applied Physical Chemistry Laboratory , Shaanxi Applied Physics-Chemistry Research Institute, Xi'an 710061, China:
2. The State Key Laboratory for Manufacturing Systems Engineering , Xi'an Jiaotong University » Xi'an 710049, China)

Abstract: Microstructure energy conversion components are the key components of micro-electro-mechanical-system (MEMS)
initiating explosive device, its bridge area microstructure design has a significant effect on the output performance and energy uti-
lization rate of MEMS initiating explosive device. To perfect the design theory of microstructure energy conversion components of
MEMS initiating explosive device, 8 kinds of microstructure energy conversion components with different bridge shapes were de-
signed and fabricated. The bridge-shaped structure optimization and microstructure effect of microstructure energy conversion
components were studied by means of simulation research and infrared test. Two kinds of energy conversion components with
V-50 and L-1 optimization bridge-shaped structure were obtained, and the influence law of different bridge-shaped structure on
the output performance of energy conversion components was revealed, in which, the average ignition voltage of V-50
bridge-shaped microstructure energy conversion components reaches 100 wF/3.5 V, and the energy utilization rate is 46.6%.

Key words: micro-electro-mechanical-system (MEMS) initiating explosive device; microstructure energy conversion component;
bridge-shaped structure ;bridge area fusing current
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