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SIMULATION OF ENVIRONMENTAL FACTORS
FOR PERFORMANCE RELIABILITY ESTIMATION
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( Department of Optics and Electrics Engineering, Ordnance Engineering College , Shijiazhuang 050003, China)

Abstract: Environmental data synthesis method is one of the effective ways to solve small sample performance reliability
estimation problem for complex electronic equipments. The most important part of this method is how to estimate the envi-
ronmental factors. However, the existing estimation methods have the shortage of lower estimation precision and more diffi-
culty in modeling. In view of these situations, an evaluation method for environmental factors based on circuit simulation
was proposed. Firstly, the Pspice schematic of equipment (i. e. the physics modeling of equipment) was protracted. Then,
the transient analysis, Monte-Carlo analysis and temperature analysis of Pspice software were used to attain the performance
simulation data. Thirdly, environmental factors can be acquired for discretional environment situations by combining with
the related theory of accelerated performance testing. Finally, an example of steady voltage power was provided and the va-
lidity and practicability of the proposed method were confirmed.
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Fig. 1  Circuit schematic diagram of 12V steady voltage power
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Table 1 Monte-Carlo analysis results at each temperature

i BE (K) B T2 HHICFEL r
300 12.0109 3.5987 x10 -3 0.9978
303 11.9981 3.6357 x10 -3 0.9977
313 11.9568 3.7825 x10 -3 0.9974
323 11.9154 3.8802 x10 -3 0.9977
333 11.8739 3.9995 x10 -3 0.9979
343 11.8325 4.1241 x10 -3 0.9973
353 11.7908 4.1970 x10 -3 0.9976
363 11.7491 4.3294 x10 -3 0.9974
373 11.7074 4.4154 x10 -3 0.9974
383 11.6658 4.5617 x10 -3 0.9974
393 11. 6240 4.6490 x10 -3 0.9973
403 11.5821 4.7736 x10 -3 0.9971

3) MR BT EORBOE I OC AR S
B 25 2% , FAH Pspice H1AY Monte-Carlo 43 B
I A F AR A A5 U B 45 T X R s L
PEATHA, BU N = M =400 ( Monte-Carlo 43 B He 45
FEURE A e KAL) |, T 5 T H 53 45 W5 B8 % 14 T 4 LA
PO IGEAN T 22, 03k 1 s, Z eI 2.2 thi iy
ORI EHE (1 1E A HEA TR 50, 8] 2 SR R K
P A N IE 25534 B R B0 R0 L, TT DL S B8 S AR
SPATE—AHZ L IF H A IREE R AR C R B r (N
T4 PR AEFEGE T 1, XA UL 1 {5 HLAL
P IR IE 25435

4) WA B g0 e A R R kT
B0 B, B B Arrhenius A5 U 1R AP BB i sk 455760
P E/ N3k Je 3k 1 a8 iR BE 45 0F T R RES Y
(BRI 7 22 1 0 B ASCHE X B S5 A T4 1, 15 813
e LR A PE RES BOM S ANy

w = exp(2.3468 +42.1309/T) (11)

o =exp( —4.5459 —324.5808/T)

MEEEMIRERE T AT, (1) &KX
(2) AT DS B R i R A =R

K = exp(324.5808/T, - 324.5808/T,)

b = exp(2. 3468 +42. 1309/ T,)

- exp(2. 3468 - 3245808/ T +366.7117/T) . (13)

, (12)



3 B 3 S BT VA8 TP SR D U 175

K2 Py ER A R 6 P

Fig.2 Distribution hypothesis testing plots for simulation data
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