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Fracture Analysis of 4J29 Alloy Contactors in Electrical Connectors
WEI Zhen-wei' >°  ZHOU Jingyi'>® LIU Changkui' >’
(1. Beijing Institute of Aeronautical Materials Betjing 100095 China;
2. Beijing Key Laboratory of Aeronautical Materials Testing and Evaluation ~Beijing 100095  China;
3. AVIC Failure Analysis Center Beijing 100095  China)

Abstract: By stereomicroscopy SEM EDS and optical microscopy macro and micro morphology observation microstructure
examination and chemical composition analysis were carried out to analyze the failure mode and cause of the contactors in
electrical connectors. The results show that stress corrosion cracking( SCC) occurred to the contactors in the media containing
Cl™  resulting in fatigue rupture under vibration stress. The main characters in the failure initial stage of the contactors are
corrosion pits and intergranular cracks and the main characters in the failure crack extension stage are intragranular cracks
cracks branching and fatigue striations. Residual corrosive Cl~ after acid cleaning and coating cracking caused fracture of the
contactors.
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Table 1  Nominal composition of 4J29 alloy ( mass fraction /%)
Element C P S Si Ni Co Fe
Content <0.03 <0.02 <0.02 <0.40 <0.30 28.5~29.5 16.8 ~17.8  Bal.
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Fig.2  Macro morphology of 7# contactor
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Fig.3  Macro morphology of W contact
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Fig.4 Macro morphology of 3# contactor
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Table 2 EDS results of 7# fracture surface ( mass fraction /%)

( Sf) o Location C (0} Cl Fe Co Ni Cu

Edge 27.72 5.01 0.21 36.25 11.68 16.85 1.41
Corrosion pits 11.5535.23 8.26 23.81 11.08 9.48
Center 8.87 49.42 15.59 26.12
2) .
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Fig.5 Micro morphologies of 7# fracture surface and side surface
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Table 3 EDS results of W fracture surface ( mass fraction /%)

Location C 0 Si Cl Fe Co Ni S
Edge 12.67 13.67 0.77 0.68 37.11 13.32  20.75 0.30
Dimples 3.32 53.68 16.77  26.23
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Fig.6  Micro morphologies of W fracture surface and side surface
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Fig.7 Microstructure of fracture transverse section

cl 0.



374 10

100 pm 50 wm
i —
(a) Macro morphology (b) Transgranular branched cracks
20 pwm 10 pm
— —
(c) Intergranular cracks under the coating (polished) (d) Intergranular cracks under the coating (etched)
8

Fig.8 Microstructure of fracture longitudinal section

o, Cl
. 0.001 1%
8 1 B 4129 Cl-
2 1 . (13 »
4129
. 4]29
( 5f. 6g) .
4129
“ ” . 4129 Cl-

Cl- ( )
2 4129 Cl- .



4)29 375

2004 153 —154(10) :213 -218.
4 Carvou E Abdi R E Razafiarivelo J et al. Thermo-mechanical

’ “ ’ study of a power connector J . Measurement 2012 45(5) : 889
’ - 896.
5
I 2013 28(12):119
-124.
1) 6
I 2013 24(12) :1636 - 1641.
7 D .
° 2013:1.
2) 8 .
J. 2003 24(4) :342 —345.
. 9 Nogla S Correia S Alamarguy D et al. Fretting behaviour of
3) various intermetallic compounds in electrical contacts: Influence
~ on reliability J . Wear 2011 271(9 -10) : 1515 - 1523.
c ° 10 . .
2000 24( 1) :43 -45.
11 . M .
Lin YT Chung YL Wang Z K et al. AgMgAl metallic glassy 2003:258.
and intermetallic thin films for electric contactapplications J . 12
Intermetallics 2015 57(2) : 133 —138. J. 1986 9(2):72 -76.
D . 13
2010:9. I 1987 9(4) : 118
Buggy M Conlon C. Material selection in the design of electrical -125.
connectors J . Journal of Materials Processing Technology
359 )
2010 5(2):98 -101.
J . 10 . 316L ]
2003 15(2):117 -118. 2007(4) :24 -28.
11 . 1Cr18Ni9Ti NaCl
] 1989 6(2) :35-39. I 2006 1
(3):6-10.
I 2006 39(8) : 54 - 56. 12
7. ] 2014 31(3) :77 -80.
2012 33(4):1-4. 13 - N
J . 2014 00Cr25Ni7Mo3N N
(4) :47 -50. I : 2011( S1) :520 -522.
J . 2002 38 14 SonJ KimS Lee] etal. Effect of N addition on tensile and
(6) :561 —567. corrosion behaviors of CD4MCU cast duplex stainless steels J .
2205 Metallurgical and Materials Transactions A 2003 34( 8) : 1617
J. 2006( 1) : 86 - 87. - 1625.
. UNS $32205 15 - N CD3MN
] 2005 31(5):34 -38. ] 2014 43(6) :56 —58.

I



