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Abstract

In order to solve the storage reliability problem of contact pairs with various specifications, an
accelerated degradation test was designed to obtain the performance degradation data based on
the analysis of the failure mechanism of a certain type of electrical connector, and a reliability
evaluation method of electrical connectors with multiple specifications contact pairs under acce-
lerated stress was proposed. Firstly, the performance degradation model of the product was ob-
tained by analyzing its failure mechanism, and the accelerated degradation test was designed by
taking temperature as the accelerating stress. Meanwhile, the degradation model parameters and
life model parameters of the contact pair of two specifications were calculated by taking the low
stress level as an example. Secondly, the reliability function of the contact pair of two specifica-
tions under normal stress was deduced by combining the acceleration model. Finally, the reliable
life of a certain type of electrical connector under normal stress is calculated by series model. The
results show that the proposed reliability evaluation method with multi-specification contact pairs
is practical and effective. It realizes the reliability evaluation of a certain multi-specification con-
tact pair electrical connector and provides a reference for the reliability evaluation of other elec-
trical connector products with multi-specification contact pairs.
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Table 1. Slotted closing contact pair degenerate trajectory parameters and pseudo lifetime

= 1 B OEMIHR TS RS (hF o

s a, Vij t
1 0.0074 0.85 1148.26
2 0.0032 0.87 2579.40
3 0.0041 0.83 2695.71
27 0.0036 0.73 9475.16
28 0.0043 0.70 10893.35
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Table 2. Pseudo life distribution test results
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Table 3. Parameter estimates of slotted closing contact pair at different stress levels
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Figure 1. Weibull probability diagram
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Table 4. Wire spring-hole contact pair degenerate trajectory parameters and pseudo life

4. SFEFLEMARUMES K ShES

FFs %, B b
1 0.027 0.83 455.00
2 0.041 0.76 504.61
3 0.060 0.70 507.76
279 0.021 0.75 1546.54
280 0.014 0.78 1550.98

Table 5. Pseudo life distribution test results
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Table 6. Cumulative failure probability and z relationship table

6. BITEMMRS z X AR

= Int F(t) z
1 6.12 0.25% -2.81
2 6.22 0.60% -2.51
3 6.23 0.96% -2.35
279 7.34 99.39% 251
280 7.35 99.75% 2.81

Table 7. Estimation of the parameters of wire spring-hole contact pair at different stress levels
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Table 8. Reliable life of a certain type of electrical connector

# 8 RABEERTRES

EIES;4 0.5 0.9 0.99 0.999
CIE3r) 452,026 228,856 97,381 42,085
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Figure 2. Reliability curve of a type of electrical connector
2. REBEERTEEZ%

8. &it

ARSCIE IR 22 RS A A0 R R % (K PT SRV VAl U5 1209 22 AR AT R R85 77 i X W] SRR VA
575 BSEAE 7 — M R Bl ASCUSERHUERR ST FUN R, 4 T8 2 R SRR B SR A
AP I SCBE P IR, LA R AT PRREIR LRI, InigtiB AL kI BeTt . St IEEMEPR
fiti, RENT S5

1) ARSCRERS R e as i BLR AR AR RN 3 A, "I LARE — D435 5 18 2l R AR AN 2%
BGIRENESIRTIV

2) AEE R IR AR IS AE PRAE W] BRI R S v 1l R, IF Bosd B A6~ s i 73 fi
o3 A5 IR H IR N A1 KP R A3 i oA & T AR R o)A 2R A

3) 2 FUAR AT Fi A 2 TR A R RIAR BRI R — A7 R8s i ATAR I H I5E R GER OF A
B ARG AT SR o

4) ANFERUAE S MORHZR VR REIRAL &SI FAMRE, X RS SRR R A A

E ST H
WL SRR E (W H 5. 2021C01133).

S 3k

[1] Fkil. HEEEARA FIFLA ZE o el vl S v s i R R AL [D]: (A= 22 A0ie 30]. A WivT3i 1ok, 2021,

[2] &%, XA, B, F. 3T 5 iR (e i A % s B A Bl T SE VPR [3). P EALAR LA, 2011
22(10): 1197-1200.

[8] Ewsf, g, sk, BT S HbnduR AR 1) 580 s B 48 vl SRR AR [J]. ok S, 2014, 21(9):
104-107.

[4] &9, B, SRE, 25 SR BTSRRI N AT 2 &8 T, 2022, 19(8): 13-20.

[5] 4532, Twsth, sk, LR b T Gamma iR F SV @R VR[] BUASBEBHAR, 2015, 43(1):
124-128+134.

[6] XUgE. FEEARD N A IEE R AR FIHF A [D]: [ 22008 30]. Al Wi oK, 2013,

[71  FAHf. WEEREE/N B B 38 B ol S M R 5B WA A [D]: [ LA 3C]. Al Wil B T oK%
2015.

it

DOI: 10.12677/m0s.2023.122071 761 e RSE TR


https://doi.org/10.12677/mos.2023.122071

ERYE &

(8]

(9]
[10]
[11]
[12]
[13]
[14]

[15]

F AR,
ERIKHE.
BTN
B 4e.
XMRAR.
I,
Thas, O.

BRICAE, B, 5. MUK BRI AT S BT A [I]. MUBR T2 274, 2017, 53(10): 180-186.

A FLaC ISR MRl T SE R R AL BETH[D]: [ 22 08 5], B Wi H TR, 2021,

2 F AL AR IE A A ] SV BT AR S R VRS [D]: [t 22 LR 3], BN TR TR, 2020.
AR F B A T SE RIS A M I A [D]: [ 256018 5], UM Wi k2%, 1997.

FEL T B 88 A7 AT SE PR I A7 iR 38 (BT AL [D]: [ 25601 5], Bl WL EE Tk 2%, 2010.

IR SR R R OR H R 28 W] S 1 ey B 7T [D]: [ B8 3], i WK%, 2003.

and Ottoy, J.P. (2003) Some Generalizations of the Anderson-Darling Statistic. Statistics & Probability Let-

ters, 64, 255-261.
Elsayed A. Elsayed. FI&EPETRE[M]. 4%, ¥ dbnt: BT Tl RRAE, 2013.

DOI: 10.12677/mos.2023.122071 762 jé

m

5 H


https://doi.org/10.12677/mos.2023.122071

	含多规格接触对的电连接器贮存寿命评估
	摘  要
	关键词
	Evaluation of Storage Life of Electrical Connectors with Multi-Specification Contact Pairs
	Abstract
	Keywords
	1. 前言
	2. 电连接器失效机理分析
	3. 电连接器性能退化模型
	3.1. 开槽收口接触对接触电阻表达式
	3.2. 线簧孔接触对接触电阻表达式

	4. 加速退化试验设计
	5. 开槽收口接触对参数估计
	5.1. 性能退化模型参数及伪寿命
	5.2. 寿命分布检验
	5.3. 寿命分布模型参数估计
	5.4. 正常应力水平下参数估计

	6. 线簧孔接触对参数估计
	6.1. 性能退化模型参数及伪寿命
	6.2. 寿命分布检验
	6.3. 寿命分布模型参数估计
	6.4. 失效机理检验
	6.5. 正常应力水平下参数估计

	7. 可靠性评估
	8. 结论
	基金项目
	参考文献

