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Fig. 1 Structure of tantalum capacitor
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Table 1 Tantalum capacitors and sensor

HA R U L3

A s o | —— N VT — — o
MEILE /o F MEREE/pF RB2E/% WEEE/mA WEREE/mA  ®BE/%
16 V22 puF  16K226 5
16 V47 uF  16K476 5 99,98 99. 5
0~47 +0.01 0~2 +0.01
25 V22 uF  25K226 5 ~100. 02 ~100. 5
5

25 V47 uF 25K476

2 LGSR

P 3 SR R 2 A 80 H 2 B el 2R A A T A I . DA S I 85 L B L o o ok e 9 AR T
AR, XFF 16 V22 uF FHHLA L TERIIN 1000 g WG A RA 0.1 pF BT s BREe s in h o 4847 . 78
3000 g HLZSFEHAN 0. 15 pF; 4P fHIKE] 10 000 g W, IS T4 0.4 pFo X T 16 VA7 pF BHILES 78
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Fig. 3 Effect of shock load on capacitance
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Fig. 4 Relationship between leakage currents and shock loads of different capacitors
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Table 2 Numerical model of leakage current-shock load

HLA U FEL - o o A5 ORI/ mA IS b A/ (10° )
16 V22pF  I=A +Asexplag) A, =1.09X10 ', A, =8.17X10 *,a=3 429 1.1 1.65
16 VA7 uF  I=B, +Byexp(Bg) B, =2.14X10"",B,=5.28 X107 ,4=4 506 2.4 1.72
25V22puF  I=C,+Crexp(yg) C;=1.17X10 ',C,=8.98X10 7 ,y=4 427 3.5 1.74
25 VA7uF  I=D,+D,exp(Ag) D;=2.14X10"",D,=5.28X10°,A=4 506 7.3 1.85
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(a) Spherical model (b) Elliptic model
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Table 3 Capacitance variation for different capacitors

% R/ mm’ /10 A uE
1000 g 3000 g 10000 g
16 V22 pF 2.5X2.0X1.5 1.07 0. 06 0.12 0.24
16 V47 pF 4.0X3.0X0.8 1. 37 0.08 0.16 0. 36
25 V22 uF 3.5X2.8X1.5 2.10 0.12 0.24 0.46
25 V4T uF 4.0X3.0X1.7 2.92 0.18 0.32 0.76
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Parameters variation of solid tantalum capacitors
used in fuze under high-g shock

LI Changlong, GAO Shigiao, NIU Shaohua, LLIU Haipeng
(School of Mechatronical Engineering » Beijing Institute of Technology s
Beijing 100081, China)

Abstract: A series of experiments were carried out to explore the effects of high-g shock load on the
electrical parameters (capacitance and leakage current) of the solid tantalum capacitor. The results
show that the capacitance increases with the increase of the shock load and the leakage current increa-
ses exponentially with the rising shock load. After the shock load, the electrical parameters return to
their initial values as demonstrated. The variations of the tantalum capacitors’ electrical parameters
were explained by a combination of three mechanisms: the shock-induced elastic deformation of the
tantalum capacitor that leads to the capacitance’s increase, the shock-induced micro-defects and shock-
induced rise of the electron traps concentration that leads to the leakage currents’ increase.
Keywords: high-g shock load; solid tantalum capacitor; capacitance; leakage current
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