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Table 1 Scoring criteria of coating appearance

Macrostate  Global black Local black  Global fogged

Local fogged Dim

Semi-bright Local bright Global bright

Score <50 50~59 60~69

70~79 80~85 85~89 90~94 >95
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Fig.1 Impact of current density on coating appearance
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Fig.2 Surface morphologies of the coating at different current
densities: (a) 0.25 A/dm?, (b) 0.5 A/dm?, (c) 0.75 A/dm?,
and (d) 1 A/dm?
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Fig.3 Impact of current density on plating’s deposition rate
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Fig.4 Impact of duty ratio on coating appearance
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Fig.5 Surface morphologies of the coating at different duty
ratios: (a) 10%, (b) 20%, (c) 30%, and (d) 40%
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Fig.6 Impact of duty ratio on plating’s deposition rate

96

o 94+

S92 ////

L 90t /

Sggf =

©

2861

Qo

<84}

£82t

§ 80}

78 i 1 1 1 1 1

200 400 600 800 1000 1200
Pulse Frequency/Hz




« 174« W & E MRS TR

45 3%

(S UE TR K 9P AL

Fig.7 Impact of pulse frequency on coating appearance
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Fig.8 Surface morphologies of the coating at different pulse
frequencies: (a) 300 Hz, (b) 600 Hz, (c) 900 Hz, and
(d) 1200 Hz
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Fig.9 Impact of pulse frequency on plating’s deposition rate
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Fig.10 Impact of temperature on coating appearance
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Fig.11 Surface morphologies of the coating at different
temperatures: (a) 30 C, (b) 40 C, (c)50 C,
and (d) 60 C
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Fig.12 Impact of temperature on plating’s deposition rate
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Fig.13 X-ray diffraction pattern of the coating surface
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Table 2 Microhardness of copper sheet, Au-Cu coating and
Au-Pd-Cu coating
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Fig.14 Surface morphology of the coating after thermal shock test
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Fig.15 Surface morphology of the coating after root bend test
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Cyanide-Free Pulse Electroplating Process for Au-Pd-Cu Alloy

Wang Yu®, Xu Jimiao?, Jin Zhuji*, Xue Hongming®, Geng Xing®, Shi Shuangji*
(1. Dalian University of Technology, Dalian 116024, China)
(2. Beijing Xing Hua Machinery Factory, Beijing 100854, China)

Abstract: A cyanide-free sulfite bath pulse electroplating process for Au-Pd-Cu alloy was investigated. Considering the coating’s surface

morphology and the plating’s deposition rate, the optimized electroplating parameters were found as follows: current density 0.25 A/dm?,

duty ratio 10%, pulse frequency 900 Hz and temperature 60 <C. Tra-depth microscope was used to observe coating’s surface morphology,

and X-ray diffraction was used to analyze the phase components. Meanwhile, the coating’s binding force was tested by thermal shock test

and root bend test. Furthermore, the coating’s hardness was measured by Vickers. The results show that there are only Au, Pd and Cu in the

coating without any impurity elements and the coating has fine and uniform grains, with high hardness, excellent adhesion, low porosity,

good smoothness and no cracks.

Key words: cyanide-free pulse electroplating; surface morphology; deposition rate; parameters
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