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Failure analysis of a high voltage electric connector

HE Zhi-gang, ZHOU Qing-bo, GONG Guo-hu, LIANG Dong-cheng, WANG Xiao-min
(Metrology and Testing Center, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: The failure phenomenon happened in a certain model of High-Voltage Electric Connectors
(HVEC) after voltage impulse testing is studied by applying testing methods of x-ray inspecting, internal
checking, metallographic analysis, etc. The testing results reveal that several defects including multicore
wire crimping damage and wire stripping injury are found in these devices. According to their failure mode
and testing outcomes, the failure mechanism is analyzed and many reasonable improving approaches from
the aspects of devices design, processing control and quality monitoring are suggested. After implementing
these recommendations, the newly manufactured high-voltage electiric connectors can pass all the
examining items and their reliabilities are greatly enhanced.
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Fig.1 Structure chart of HVEC Fig.2 Dimension of contact pin
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Fig.3 X-ray photograph of a failure sample Fig.4 X-ray photograph of damaged side Fig.5 Metalloscope photograph of damaged
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Fig.6 Multicore wire crimping injury on . ] o ] )
fastener undamaged side Fig.7 Wire stripping damage on multicore wire
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Fig.8 Crimping fasteners with wire not fully Fig.9 Wires are too scattered to be entirely

inserted into tubes inserted into tuber
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Tablel Defects in a certain model of electric connectors and relative improving recommendations

No. defects defect sources improving recommendations
the effective length of the crimping fastener is . . Lo
1 1.75 mm,while the specified length in GIB142A-94 design suitably mcreas? ﬂt]e length of crimping
should be at least 3.58 mm asteners
the bore diameter of the crimping fastener is almost
2 equal to the multicore wire dimension,which makes it design suitably increase the bore diameter
difficult to insert wires in
the crimping point is at the fastener rail and has been replace crimping tool by a new one which has
3 tightly pressed,which has caused wire fracture or processing control adjustable pressure. moreover,change the
damage crimping point onto the middle of the fastener
reinforce processing control and add external
4 wire stripping damage processing control visual inspection, for the purpose of rejecting

wire stripping damage

wires have not been entirely inserted into the crimping add examining position and external visual

5 fastener processing control inspection approach on the fastener,in order to
ensure the completely wire insertion
A observe
Z&ig window
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