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Table 1 Ingredient and actual composition of solder alloys GB/T 3131-2001
. 2
Ag  Cu  Cr Al

Y1 Sn-3.0Ag-0.5Cu 2.90 0.49 - - 2.1 Cr Al Sn—Ag-Cu

Y2 Sn-3.0Ag-0.5Cu-1.0Cr 2.90 0.48 0.25 -

Y3 Sn-3.0Ag-0.5Cu-0.1Al 2.8 0.48 - 0.03

Y4 Sn-3.0Ag-0.5Cu-1.0Cr-0.1A1  2.88 0.47 0.26 0.04 6

1.2.2 TGA 0.1¢g

TGA
Al, 04
TGA2050 <0.1 1
©g 10 °C min~' 250 C
2501 °C 100 min YI Y2 Y3 Y4
1 Sn-3.0Ag-0.5Cu
TGA
1.2.3 XRD 250 C 10 h
XRD 36 kV
20 mA Cu Cr
1.2.4 0.2+£0.001 g
99.9% 30 mm x 30 mm X 2 mm Al
250 °C 90 s Sn-3.0Ag-0.5Cu
10% HCl 5s 2.2 TGA
CR22LU Alpha Cr Al
Sn-3.0Ag-0.5Cu

BT e (b) S ©)

1 250 C
a b 2 min ¢ 5 min d 0.5h e 1h

Fig.1 Color changes of various solders surface at 250 °C with different times
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Fig.2 TGA curves of various solders at 250 °C
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Fig.3 X-ray diffraction curves of various solders after oxidation at 250 C
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Effect of Alloying Elements Cr Al on High-Temperature Oxidation Resistance and
Wettability of Sn-Ag-Cu Based Lead-Free Solder

Liu Jing”
Center for Non-Ferrous Metals Composites
100088  China

Abstract The effect of alloying elements Cr Al on the
oxidation resistance of Sn-3.0Ag-0.5Cu lead-free solder
at high temperature was studied. The changes of solders
surface color at high temperature and TGA indicate that
adding Al and Cr can significantly improve the oxidation
resistance of Sn-3.0Ag-0.5Cu lead-free solder. The anti-
oxidation mechanisms and XRD of alloying elements Cr
Al were further analysed indicating that Al and Cr are
concentrated at the surface of the solder and form a layer

of dense oxide scale which act as an oxidation barrier

Key words alloying elements Sn-3.0Ag-0.5Cu lead-free solder

General Research Institute for Non-Ferrous Metals

Zhang Fuwen Xu Jun Yang Fubao Zhu Xuexin National Engineering Technology Research

Beijng

prevent the solders from further oxidation. The effect of
Cr Al alloying elements on the wettability of Sn-3.0Ag-
0.5Cu solder were compared and the results indicate that
Al alone worsens the wettability of solder but both Cr
and Al in small quantities do not have effect on the wet-
tability of Sn-3.0Ag-0.5Cu solder. It is concluded that
Cr and Al in common improve the oxidation resistance of
Sn-3.0Ag-0.5Cu solder at high temperature and do not

deteriorate the wettability of solder.

anti-oxidation wettability
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