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Analysis and solution measures for the cause of gold bulging in aluminum
alloy electroplating

Li Dayang’, Xiong Junliang
(China Airborne Missile Academy, Luoyang 471009, China)

Abstract: The gold plating layer of aluminum alloy parts has bulging fault, and the scanning electron
microscopy results showed that the location of bulging has intergranular corrosion morphology, along
intergranular corrosion and surface penetration. The nickel layer infiltrates into the matrix along crystal
cracks at local locations, and there is P element in the intergranular cracks. This indicates that intergran-
ular corrosion has already existed before electroless nickel plating, and after gold electroplating, the
intergranular corrosion area is covered by a coating. Therefore, during the binding force testing
process, under the action of stress generated by intergranular corrosion, bulging phenomenon is
observed at this location. After taking a series of rust prevention measures during mechanical processing
and electroplating, the problem is solved.
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Fig.1 Parts with bulge issue
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Fig.2 Macro morphology of the bulge area
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Fig.3 The bulge morphology on the part substrate
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Tab.1 Component analysis at X1

TTER /W% i /at%
C 3.01 8.23
Al 54.14 65.83
P 3.97 4.21
Ni 38.88 21.73
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Fig.4 Metallographic morphology of the cross-section
at the bulge
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Fig.5 SEM photo of the cross-section of the bulge
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Fig.6 Scanning electron microscopy morphology of bulge

position

Tab.2 Energy spectrum results of fault part wt.%
EE C 0 Na Mg Al Ca Mn Ni Cu o
W 26.75 9.36 - 0.29 61.12 - 0.37 0.61 1.50 100.00
T 2 25.30 8.83 0.25 0.21 64.15 0.16 0.45 - 0.66 100.00
T3 93.14 3.48 0.09 - 3.00 - - 0.28 - 100.00
K 4 28.23 6.15 0.34 - 62.58 - - 2.07 0.64 100.00
WS 16.46 5.98 - 0.26 76.08 - 0.44 - 0.79 100.00
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Fig.7 Metallographic photo of intergranular corro-

sion test
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