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Tensile Fracture Surface Morphology of Rapidly Solidified Alloy Fibers

Produced by the In-Rotating-Liquid-Spinning Process

Mitsuyoshi SHIMAOKA , Reo MATSUMURA* , Mamoru GOTO* and Yuuki KATSUI*

The tension test of the fiber of about 0.2mm in diameter is very difficult. In this paper, tension tests of

alloy fibers produced by the In-Rotating-Liquid-Spinning Process have been performed and the tensile fracture

surface has been observed with a scanning electron microscope. Ag-97.6mass%Pb, Ag-90.0mass%Pb, Sn-

3.5mass%Ag and Sn-7.0mass%Zn alloy fibers had very poor ductility characteristics. Sn-47.6mass%Bi and Bi-
25.0Pb-12.5Sn-12.5mass%Cd alloy fibers had ductility. In the stress-strain diagrams of Sn-Bi and Bi-Pb-Sn-Cd

alloys, the stress decreased with increasing the strain in the plastic deformation region. This deformation

process 1s very interesting and this process is also observed in the case of Lead.
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Fig. 1 Schematic illustration of the In-Rotating-Liquid-

Spinning Process.
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Table 1 Spinning conditions and diameters of the sample alloys.

Alloy Number ( mass%) d , mm P ., MPa Vp, s @, , rad T, ,K T, .K
Ag-90.0Pb ---1 0.118 0.25 3.00 0.668 783 287
Ag-97.6Pb---2 0.209 0.15 2.83 0.814 653 289
Sn - 47.6Bi --- 3 0.131 0.15 2.74 0.960 483 292

Sn-3.5Ag--—-4 0.087 0.30 2.67 0.785 543 293
Sn-7.0Zn --- 5 0.131 0.15 2.67 0.716 593 294
Bi - 25.0Pb - 12.5Sn 12.5Cd --- 6 0.104 0.30 3.50 0.855 368 293
Sample Fiber 1 --- 7 0.173 Drawn worked core wire of coaxial cord, Pure Cu
Sample Fiber 2 --- 8 0.117 Drawn worked shielding wire of coaxial cord, Cu-Zr alloy plated with Sn

(a) Ag-97.6 Pb 0.2mm
(b) Ag-90.0 Pb

(¢c) Bi-25.0Pb-12.5Sn-12.5Cd
(d) Sn-3.5Ag

(f) Sample Fiber2 0
() Sn - 47.6 Bi
(h) Sn-7.0Zn

Fig. 2 SEM views of the surface appearances of the

alloy fibers used in tension test.
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Fig. 3 The structure of the test piece.
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Fig. 4 SEM views of the tensile fracture surface of the

alloy fibers (1).
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Fig. 5 SEM views of the tensile fracture surface of the
alloy fibers (2).
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Fig. 6 The reproducibility in stress-strain diagram of
Sn - 47.6 mass%Bi alloy fiber.
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Fig. 7 The reproducibility in stress-strain diagram of

sample fiber 1 ( pure Cu ).
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Fig. 8 Stress - strain diagrams of the spun alloy fibers

(1.
250 i I L L
200} ]
<
& [
b= L Sample Fiber 2 |
- 150 B §
o Sample Fiber 1
» 100f Sn - 47.6Bi ]
o
2 [ Bi-25.0Pb-12.5Sn-12.5Cd 1
50 N §
0 [ PO ST SR SR NN SN ST SR SR NN SRR SN SN SR ST S S S
0 5 10 15 20

Elongation , € (%)

Fig. 9 Stress - strain diagrams of the spun alloy
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Fig. 10 Tensile strength of the sample alloy fibers.
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Fig. 11 Elogation of the sample alloy fibers.
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Fig. 12 Proof stress of the sample alloy fibers.
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