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The Effect of the Sn Amounts on the Microstructure of
Rapidly Solidified Ag-Sn-In Alloys
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Abstract

Contact material is widely used as electrical parts. Ag-Cd alloy has a good wear resistance and stable contact resistance. But the
disadvantages of Ag-Cd alloy are coarse Cd oxides and harmful metal, Cd. To solve the disadvantages of that, Ag-Sn alloy that has
stable and fine Sn oxide at high temperature has been developed. In order to optimize Sn amount that affects the formation of the
oxide layer on the surface, we worked for the microstructures and properties of Ag-Sn material fabricated by rapid solidification
process. The experimental procedure were melting using high frequency induction, melt spinning, and internal oxidation. We have
shown that the optimized Sn amount for high hardness is 7.09 wt%Sn. Surface oxide layer forms when Sn amount is over
9.45 wt%. The size of Sn oxide is 20 nm.
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Photo 1. Optical micrographs of cross section of oxidized RS(Rapid Solidification) ribbons in Ag-Sn-In alloy.

Table 1. Chemical compositions of Ag-Sn-In alloys (Wt%)
No. Nominal composition Sn In Ag
1 6MOx 3 SnO, 3In,0, 2.36 248 Bal.
2 IMOx 6 SnO, 3In,0, 4.73 2.48 Bal.
3 12MOx 9 Sn0O, 3In,0, 7.09 2.48 Bal.
4 15MOx 12 Sn0, 3In,0; 9.45 248 Bal.
5 18MOx 15 SnO, 3In,0, 11.8 12.48 Bal.

(39)



-94 - Journal of the Korean Foundrymen’s Society

Vol. 26, No. 2, 2006

7 W) S diter), Sl fl 2139 s
4 Uehl ek 58 A9 3 @
g veiel s,

istos oles) S shish ek & o
o BRe 650°CHH 1N B W B 3]
o 2] st sl 2P Bow Ao Aol

3.2 EDS 4EEM ¥ XRD &E4
AZH Lo 9 AskEst w09 Asked, ¥4 §
o 74 948 L7ISiEl EDS £43 XRD £41& stk

B EAE AeEs 3 gl uatsl 27 A
Fo] B & 4L ") uﬂ—,‘i—oﬂ xg_}EA] a3t} Fig.
2ol ik EDS &
A Aol

&) AN, 19 AR U mAEEe)s Edlek Abal
B AEL AT bl 98] Aeme 23 HRSe A
B RN B4 As IR 9ZeR sn AskEst
In A¥aHEe] FESE Agge] AeAHieh o5 Inol S
AbshEo] AR %] A Wi o
o] ZAGE Ao Herdn,

30
fe
MY
2
w2
=

o
e

200

1

¢) No. 4 (15MOx)

Fig. 1. EDS analysis results of oxidized RS ribbons in Ag-Sn-In alloy. a) Sn and In rich region, b) oxidation deplete region, ¢) surface Sn layer
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Fig. 2. X-ray diffraction profiles of oxidized RS ribbons in Ag-Sn-
In alloy.
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Photo 2. TEM micrograph of cross section and diffraction patterns of oxidized RS ribbons in Ag-Sn-In alloy.
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Fig. 4. Conductivity of oxidized RS ribbons in Ag-Sn-In alloy.
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