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Abstract

Aiming at the reliability evaluation problem of a type of printed circuit board electrical connector
in storage environment, the failure mechanism of the connector in storage environment was ana-
lyzed, and the performance degradation trajectory model of the contact pair was established
based on the growth law of the oxide film on the surface of the contact pair. Taking temperature as
the acceleration factor, the constant stress accelerated degradation test scheme was formulated
and carried out. Then the median rank method and Anderson-Darling statistics were used to de-
termine the lognormal distribution of the life distribution function, and the unknown parameters
of the life distribution function under each temperature stress were estimated by maximum like-
lihood. Finally, through the least square method combined with the Arenis acceleration equation,
the reliable life of this type of electrical connector in storage environment is obtained, which pro-
vides a theoretical basis for the reliability evaluation of other similar types of electrical connec-
tors.
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Table 1. Accelerated degradation test scheme
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Figure 1. Test schematic diagram of contact resistance
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Figure 2. Test device of contact resistance

B 2. Em AR E

N SEE L R R B i L PR AR RS 00, AR 3/ i BE AL BRI 1 AR il AT
s BENREA TR E A 80 AN HET, Hefid B BB BN 3 R, MBI TT BLE H NIELE TR
P Ao vt EL B A X 0 e ) 5 2E T IR KR AL, ) P g S AR A AR x5

—H- 1-@- 2

—A- 3-y- 4

- 5<4-6

) -@- 3

—k— 9-@- 10
-@— 11-+- 12
—X— 13—¥- 14
——=— 15— 1| =16
~Ml- 17-@- 18
—A- 19-y- 20
—-— 21—q- 22
—p— 23-@- 24
—%k— 25-@— 26
-@- 27—+- 28
== 29—X- 30
== 31=| = 32
—H- 33-@— 34
-A- 35-y- 36
-0 374~ 38
-p— 39-@- 40
—k— 41-@- 42
-@— 43— 44
—X— 45-— 46
——— 47— | — 48
-l 49-@- 50
—-A- 51-y- 52
—— 53— 54
—-p— 55-@- 56
—%— 57-@- 58
-@— 59-+— 60
—X—= 61—K— 62
——= 63— | — 64
~Hl- 65-@— 66
~A- 67-y— 68
—@— 69-4- 70
—p— 71-@- 72
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680 1800 :g:;g::jgg

B 1] /h R

(a) 105°CHRES: 9

— = = = = = = DN
D W ks OO N 0O O
I I

P Sk AL /m @

N W oA Ol O N 0 ©
-

DOI: 10.12677/m0s.2023.122110 1164 R ()


https://doi.org/10.12677/mos.2023.122110

N W ks Ol O NN 0O

0 72 144 216 288 360 432 504 576 648 720 792 864 936 100810801152

i 18] /h

(b) 120°CFEM 11

— = = = = = DN
DD Wk Ol oY 3 0O O
| L

B HLBH/m Q

W ks 01 OO N 0 ©

0 72

144 216 288 360 432 504 576
i 18] /b

(c) 140°CHES, 4

648 720 792 864 936

-E- 1-0- 2
-A- 3-y- 4
- 54-6
-p— 7-@- 38
—k— 9-@- 10
-@- 11-+- 12
—X— 13K- 14
——= 15—~ 16
-H- 17-@- 18
—A- 19-y- 20
- 214~ 22
-p— 23-@- 24
—k— 25-@— 26
-Q@- 27—+- 28
== 29—K— 30
- 31-|-32
-H- 33-@- 34
—A- 35-y- 36
—— 374~ 38
-p— 39-@- 40
—k— 41-@- 42
Q- 43—+— 44
—X(— 45—K— 46
——— 47— | — 48
-H- 419-@- 50
-A- 51-y- 52
—— 534q- 54
—-p— 55-@- 56
—k— 57-@- 58
-@— 59—+— 60
—X— 61=>K— 62
——= 63— | — 64
—H- 65-@- 66
—A— 67-y- 68
—— 69-4- 70
—-p— 71-@- 72
—k— 73-@- 74
-@— 75—+- 76
—X— 17— 78

——79- - 80

~m-1-@-2
~A- 3-y- 4
~@- 54~ 6
~p— 7-@- 8
—%— 9-@- 10
~@— 11—+- 12
—X— 13=¥~ 14
—— 15— | = 16
~H- 17-@- 18
—A- 19-w- 20
—— 21-q- 22
—p— 23-@- 24
—dk— 25-@— 26
~@— 27—+- 28
=X— 29— 30
——— 31=| =32
~H- 33-@— 34
—A- 35-y- 36
—— 37-q- 38
—p— 39-@- 40
—k— 41-@- 42
~@— 43—+— 44
=X= 45—K— 46
-—— 47— | — 48
—H- 49-@- 50
—A- 51-y- 52
—@— 53— 54
—p— 55-@- 56
—k— 57-@- 58
~@- 59-+- 60
=X~ 61— 62
——— 63— | — 64
~H- 65—-@— 66
—A— 67-y— 68
—@— 694~ 70
~p— 71-@- 72
—dk— 73-@- 74
~@- 75—+-— 76
=X~ 77—~ 78
=—= 79— | — 80

DOI: 10.12677/mos.2023.122110

1165

B A


https://doi.org/10.12677/mos.2023.122110

)
—A— 3—-y— 4
—— 5—4— 6
—p— 7-@— 8
20 —%— 9—@— 10
—@— 11—+— 12
19 =X~ 13=%— 14
18 F A ——— 15— — 16
-m- 17-@— 18
—A— 19-y— 20
—— 21— 22
—p— 23-@— 24
—k— 25—-@— 26
—-Q@— 27—+— 28
—X— 29—%— 30
—— 31— 1— 32
—m- 33-@— 34
—A— 35-y— 36
—— 37— 38
—p— 39-@— 40
—k— 41-@— 42
—@— 43—+— 44
—X— 45—K— 46
——— 47— — 48
—B- 49-@— 50
—A— 51—y— 52
—— 53— 54
—p— 55-@— 56
—k— 57—-@— 58
—@— 59—1— 60
—X— 61—¥— 62
——— 63— 1— 64
—m— 65—-@— 66
—A— 67-w— 68
—— 69—d— 70
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 —p— 71-@— 72

0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384 408 432 :;: ;g:": Zé

B /h oo R
(d) 158°CFEfH 2

G 13

N W s OO

Figure 3. The contact resistance degradation trace of the test sample at each stress level
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Table 4. The estimated values of the life distribution parameters at each stress level
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Table 5. Reliable life of a type PCB electrical connector in storage environment
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