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Influence of Thickness and Roughness on Temperature Rise of Silver Plat-
ed Pure Copper Materials

CHEN lJing"
(Department of Automotive Engineering, Guizhou Jiaotong College, Guiyang 550008, China)

Abstract: The pure copper parts with 1.6 pum roughness were treated with different silver thickness,
and the roughness, thickness, and adhesion of the silver layer were tested. The results showed that the
smaller the thickness of silver plating was, the better the performance of silver coating would be. When
the designed thickness of silver layer ranges from 12 to 18 um, the average conductivity of silver layer
is 93.8 IACS to 94.7 IACS, and the temperature rise is 65 K+0.21 K to 65 K+0.41 K, meeting design
requirement. When the designed thickness of silver layer ranges from 30 to 50 pm, the average conduc-
tivity of silver layer reaches 89.3 IACS to 91.7 IACS, and the temperature rise is 66 K+0.40 K to 67 K+
0.47 K, exceeding design requirements.
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Fig.1 The test circuit of temperature rise
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Tab.1 The thickness of the silver plating layer

W2 TR 2 S PRI B /um R R S P R
JEEBE jum 1 2 3 4 5 BEYH/pum
12 11.7 | 11.9 | 125 | 124 | 11.8 12.1
18 182 | 184 | 17.7 | 18.1 | 17.9 18.1
30 30.1 | 29.8 | 29.6 | 29.9 | 30.5 30.0
50 50.5 | 50.1 | 50.2 | 49.9 | 49.9 50.1
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Tab.2 The roughness of the silver coating

W HER)Z | RS2 PR B /um | B4R Z SR LR
JEEBE /um 1 2 3 4 5 B /pum
12 1.68 | 1.67 [ 1.68 | 1.69 | 1.67 1.68
18 173|172 | 174 | 1.73 | 1.75 1.73
30 213 [ 218 [ 2.16 [ 2.19 | 2.15 2.16
50 2.50 | 2.46 | 2.42 | 2.44 | 2.49 2.46
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Tab.3 The adhesion of the silver plating layer
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Tab.4 The conductivity test values (relative to IACS)

B %%ﬂgi 5 HUR PRI S5 SR /TACS %éﬁ%g@
HRZE | BrokRs EE PR R
B /um | M /pm | 1 2 3 4 5 | ¥IfH/AIACS
12 1.68 | 95.6|93.7|93.7|94.6 | 958 94.7
18 173 | 942 93.4|94.5|93.4|93.6 93.8
30 216 |91.9]91.6|91.8|91.8|91.6 91.7
50 246 | 88.7(89.988.9 888 |90.0 89.3
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Tab.S The temperature rise of the silver plating layer
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