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Acceleration Factor Estimation of Missile-borne Electronic Components

LIU Xiao-di, HAN Jian-li, JIANG Pu-tao
(Naval Aeronautical University, Shandong Yantai 264001, China)

ABSTRACT: The paper aims to study the acceleration factor estimation method based on equivalent temperature for the high
reliability and long life electronic components in the actual storage environment. Firstly, the failure mechanism of electronic
equipment on the missile is analyzed. Then based on Arrhenius model, the corresponding relationship between acceleration
stress and actual environment temperature is analyzed, and the equivalent temperature is solved to estimate the acceleration fac-
tor. And then the method is used to the timing controller circuit board in a missile integrated controller. The results show that
compared with the traditional temperature calculation method by weighted average, this method is more accurate in the accel-
eration factor estimation and the acceleration test time prediction, and the advantages are more obvious with the increase of the
fluctuation of actual environment temperature. This method can effectively improve the accuracy of the estimation of accelera-
tion factor and the prediction of acceleration test time, thus providing effective support for the design of accelerated life test
scheme of electronic equipment on the missile. It also has a certain reference value for the accel eration factor estimation of other
high reliability and long life products.
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Tab.1 Annual environment temperature of timing
controller circuit board

e 1 C fif ) /d
9 15
15 25
18 30
20 35
22 32
25 65
27 54
30 31
33 30
35 26
38 22
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Tab.2 Components parameters on the timing controller

circuit board
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Tab.3 Acceleration factor and test time under different accelera-
tion temperature stress by equivalent temperature

bl N T31°C I ARl /h
1 70 11.24 3117
2 75 14.48 2420
3 80 18.57 1887
4 85 23.67 1480
5 90 30.03 1167
6 95 37.92 924
7 100 47.65 735
8 105 59.59 588
9 110 74.17 472
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Tab.4 Acceleration test time of each temperature point of the
timing controller

LPRIREE/IC mEEd EE T K E/h
9 15 69 21
15 25 43.24 56
18 30 3454 83
20 35 29.73 113
22 32 25.84 119
25 65 20.94 298
27 54 18.15 286
30 31 14.82 201
33 30 12.26 235
35 26 10.68 234
38 22 8.94 236
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Tab.5 Acceleration factor and test time under different accelera-
tion temperature stress by mean environment temperature

JP o RBENJIC TN IR H]/h
1 70 12.46 2812
2 75 16.09 2178
3 80 20.65 1697
4 85 26.37 1329
5 90 3351 1046
6 95 42.36 827
7 100 53.29 658
8 105 66.71 525
9 110 83.12 422
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