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Abstract

Aiming at the reliability evaluation problem of contact parts with different slotted closing quantity
under storage condition, through the failure mechanism analysis of contact parts under storage
condition, it is revealed that the failure of contact parts is mainly caused by the increase of film re-
sistance caused by the accumulation of oxide corrosion substances on the contact surface, and the
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mathematical relationship between the slotted closing quantity and contact pressure is estab-
lished. Based on the electrical contact theory and taking the contact resistance as the performance
index, the reliability statistical model of contact pressure was established. By conducting accele-
rated degradation test, the test data are analyzed and evaluated. Based on the two-step method of
least square estimation and maximum likelihood estimation, the parameters of the model were
estimated and verified. According to the test data, the storage life and reliability of the contact
parts under different closing quantity were evaluated. The results show that the larger the closing
quantity of the contact parts, the better the storage reliability, which provides a theoretical basis
for the storage reliability evaluation of the contact parts with different opening quantity.
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Figure 1. Partial sectional view of a type of electrical connector socket
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Figure 2. Three-dimensional structure diagram of the contact
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Figure 3. Diagram of the process of inserting a pin into a spring
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Figure 4. Schematic diagram of reed closing quantity
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Figure 5. Mechanical model diagram of contact element cantilever beam
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Table 1. Accelerated test schedule
= 1 MmEREARR

Fr5 R R FEAE e o N 1)
1 105°C 1.0N 25 120 h 2500 h
2 105°C 17N 25 120 h 2500 h
3 105°C 2.4N 25 120 h 2500 h
4 125°C 1.0N 20 72h 2500 h
5 125°C 1.7N 20 72h 2500 h
6 125°C 2.4AN 20 72h 2500 h
7 140°C 1.0N 20 24h 2500 h
8 140°C 17N 20 24h 2500 h
9 140°C 2.4N 20 24h 2500 h
10 158°C 1.0N 20 12h 2500 h
11 158°C 17N 20 12h 2500 h
12 158°C 2.4N 20 12h 2500 h
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Figure 6. Kelvin four-wire test schematic
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Figure 7. Kelvin four-wire test platform
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Figure 8. Box diagram of contact performance degradation trajectory of each insertion and withdrawal force group at 140°C
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Table 2. Degradation model parameter estimates
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2.4N —15.9830 30.4057 1.3494 5.1613

6. FEMRHIR AR R F Wi
6.1 IRHHITERKRE

*ETEE%(ZZ)T%D, A E BE IR ML BB AT (AR L PR [RITRETY , R Bk 22 20 i X A Y (R UL 5 010
FEBEATRSS, @i vH R EFJ7 F1 SSR 5 675 AT SST ) b B R Ay B A A B a4 S AR B2 . BRI
SSR
R? =

ST 9

b, SSR=D(F-T) . SST=3(5-) . ¢ BRI AEUE, TSR, ©
i=1

i=1

DOI: 10.12677/mos.2023.122080 850 e RSE TR


https://doi.org/10.12677/mos.2023.122080

Mg 5

DR 2 AR A

AR DRI H s, SRAFAS R0 R A4l R AL R? B 3 .

Table 3. R? value of inserting and pulling force of each group under different temperature groups

73 FRIREHES T SEFRAN R E

HEIC K 71N R?
105 1.0 0.8199
105 1.7 0.7708
105 2.4 0.8519
125 1.0 0.9127
125 1.7 0.8755
125 2.4 0.7639
140 1.0 0.7754
140 1.7 0.6934
140 2.4 0.8251
158 1.0 0.7056
158 1.7 0.9238
158 2.4 0.8204
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Table 4. P values of insertion and withdrawal forces of each group in each temperature group

4. HREER T EEIHRNIL P E

MREEIC RN P
105 1.0 0.564
105 1.7 0.449
105 2.4 0.918
125 1.0 0.117
125 1.7 0.283
125 24 0.205
140 1.0 0.085
140 1.7 0.118
140 2.4 0.191
158 1.0 0.422
158 1.7 0.684
158 2.4 0.162
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Table 5. F value of inserting and pulling force of each group in each temperature group
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Figure 9. Storage reliability curve under different closure quantity
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