—252 - A&Fz o] 28 Sn-38%Pb TAYZY 244 EA-FU4 - 233 - A8 - A - AR

IR Hun

A X

A&Fzo] o3k Sn38%Pb FTRFFY 2EAEA
SEIM - TS - HRYS - KEfT - LY

A Study on the Superplastic Characteristics of Sn-38%Pb
Eutectic Alloy Produced by Continuous Casting Process

Tae-Seok Song, Hyung-Ho Jo*, Jae-Ha Choi, Tae-Gu Ji** and Myung-Han Kim

Abstract

The 8 mm dia: Sn-38%Pb eutectic alloy rods were produced by use of the horizontal continuous casting process with
the heated mold and chill cast process. The cast rods were rolled into 2.0~0.5 mm thick plates and structural and
mechanical properties were examined. The results revealed that the plates produced by the continuous casting process with
the heated mold show much higher superplasticity at ambient temperature (1550% elongation at 0.5mm thick plate and 0.5
mm/min strain rate) than the plates procuced by chill cast process (630% elongation). Such a high superplasticity of the
continuous cast plates is due to the high-quality plates free from any inside and surface defects with fine and uniform
distribution of eutectic phases. (Received March 12, 1997)
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Fig. 1. DTA curve of Sn-38%Pb eutectic alloy (Heating rate:
5°C/min).
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Photo 1. Sn-38%Pb alloy rod with mirror surface produced
by the continuous casting process with the heated

Photo 2. Macrostructure of the longitudinal cross-section of
Sn-38%Pb alloy rod produced by the continuous
casting process with the heated mold.
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Photo 3. Microstructure of the ingot produced by the chill
cast process.

Photo 4. Microstructure of the longitudinal cross-section of 8
mm dia. rod produced by the continuous castig
process with the heated mold.
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Photo 5. Macrostructure of the longitudinal cross-section of
the rolled plate with the thickness of (a) 2 mm (b)
0.5 mm, respectively. The plates were rolled by use
of the rods produced by the chill cast method.
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Photo 6. Macrostructure of the longitudinal cross-section of
the rolled plate with the thickness of (a) 2 mm (b)
0.5 mm, respectively. The plates were rolled by use
of the rods produced by the continuous casting
process with the heated mold.
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Photo 7. Sn-38%Pb eutectic alloys showing superplasticity
at room temperature (=0.5 mm/min).

Table 1. Mechanical properties of the Sn-38Pb eutectic alloy
produced by the chill cast process

Strain rate Reduction UTS Fracture
(mm/min) (%) (MPa) elogation (%)
60 50.2 107.4
2 | 68 50.8 151.3
(42x10%s) 78 493 100.8
90 40.6 142
60 34.4 264
S 68 34 315
(83X 107 78 333 320
90 30 536
60 17.1 630
0.5 68 15.6 577
(83107 78 14.6 627
90 13.2 630
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Table 2. Mechanical properties of the Sn-38%Pb eutectic al-
loy produced by the continuous casting process
with the heated mold

Strain rate Reduction UTS_ Fracture
(mm/min) (%) (MPa) elongation (%)

0 60.4 55

25 56 59.7 104
(4.2x107%")

67 58.4 131

78 56.0 152

89 51.5 226

0 58.2 57

S 56 43.4 220
(8.3x107%™)

67 40.4 411

78 373 664

89 35.8 843

0 44 .5 60)

0.5 56 235 455
(8.3x107%™)

67 21.1 638

78 16.4 1040

&89 13.5 1550
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Fig. 2. Effect of rolling reduction and strain rate on the (a)
elongation and (b) tensile strength of Sn-38%Pb
eutectic alloy plates, respectively, produced by the
chill cast process.
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Fig. 3. Effect of rolling reduction and strain rate on the (a)
clongation and (b) tensile strength of Sn-38Pb
eutectic alloy plates, respectively, produced by the
continuous casting process with the heated mold.
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