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Effect of Sn Contents on the Microstructure and
Acoustic Characteristics of Cu-Sn Alloys

Young-Keun Hong, Jeong-Keun Lee and Myung-Ho Kim'

Abstract

Microstructure of the bell made with Cu-Sn alloys was examined by optical and scanning electron microscope and that ana-
lyzed quantitatively with image analyzer. Also acoustic characteristics of the bells were measured in detail by using FFT type
power spectrum analyzer. x-single phases of large grains only were observed in Cu-5%3Sn alloy. However mixed structure of pri-
mary o-phase and eutectoid of a+ %o was existed in the Cu-Sn alloys with more than 9%Sn. Also the area fraction of eutectoid
phases gradually increased with an increased Sn content. From the result of acoustic test, it was found that frequency and tonal
intensity decreased with the increased Sn content from 5%Sn to 11%Sn, and those were rather increased with further increase of
that. The lowest frequency and tonal intensity were showed in Cu-11%Sn, and porosity decreased considerably frequency and
tonal intensity of the bells. (Received May 3, 2001)
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Fig. 1. Fabrication process of the bell and dimension.
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Fig. 2. Experimental apparatus for the acoustical analysis.
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Table 1. Chemical composition of specimen.

Aim Analyzed
No. Group Recovery(%) Remark
Sn Sn Cu
I Cu-3Sn 5 4.50 Bal. 90 S*
II Cu-3Sn 10 8.60 Bal. 86
11 Cu-3Sn 12 10.80 Bal. 90
13.12 Bal. 93.7
1\Y Cu-3Sn 14
{3.24 Bal. 94.6 D*x*
15.27 Bal. 95.4 S
VvV Cu-38n 16
15.10 Bal. 94 4 D
VI Cu-38n 21 20.14 Bal. 95.9 S

*Sound castings
**Defected castings

Fig. 3. Optical microstructure of as-cast specimens; (a) 5%Sn. (b) 9%Sn, (c) 11%Sn, (d) 13%Sn, (e) 15%Sn, (f) 20%Sn.
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Fig. 4. Scanning electron micrographs of as-cast specimens
showing the points for chemical analyses;(a) 9%Sn,
(b) 13%S8n, (c) 20%Sn.
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Table 2. Chemical composition of each point in Figure 4
obtained form as-cast specimens.

ID Sn Cu Remark
A 12.06 87.94 o.-phase
B 28.25 71.75 (0+ B) eutectoid phase
C 13.25 86.75 - phase
D 31.59 68.41 O-phase
E 19.85 80.15 (a+ &) eutectoid phase
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Fig. 5. Cu-Sn phase diagram.
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Fig. 6. Variation of the area fraction of eutectoid phase with Sn
content in Cu-Sn alloy.
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Fig. 7. Variation of frequency and tonal intensity with Sn
content.
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intensity with Sn content.
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