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A Study on the Fabrication of Metal Fiber by Rapid Solidification Process
Nam-lk Baik, Sung-Kang Hur, Hyung-Yong Ra*

Abstract
Metal fibers of Al and stainless steel were fabricated by the PDME method and the Taylor pro-
cess. Tensile strength of metal fiber produced by both the PDME method and the Taylor process
was much higher than that of conventionally solidified materials. Utilizing the PDME method, Al
fiber with 100 pm was fabricated under Ar gas atmosphere, and stainless steel fiber with 50 pm
was fabricated under 0.06 Torr vacuum. Continuous fiber of stainless steel was made by the Taylor

process and the surface of this fiber was smother than that fabricated by the PDME method.
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Table 1. Results of metal fiber fabricated by the PDME process under air atmosphere
specimen STS 304(¢6) STS 304(410) STS 316(#10) | mild steel($8.5) Al(410)

density 8.0 8.0 8.0 7.86 2.7
melting point 1425°C 1425°C 1370~1400C 1530°C 660°C

feedi

seding rate 6.0— 8.0 6.0 8.0 6.0 8.0 7.0-10.0 14.0—21.0
(mm/min)

RPM of disk 400 400 400 450 450 — 600

morphology of
melting part

shape and size

slag form at

the surface

C, D shape dia.

slag form at

the surtace

of product 40pm length 40pum length

10cm 10cm
induction a little a little
heating short time short time
response

C, D shape dia.

slag form at

the surface

C, D shape dia.

40¢m length
10cm
a little

short time

rounding form
at the surface
C, D shape dia.
40um length
10cm

short time

oxide film form
at the surface
round shpe dia.
100pm
continuous

a little

long time

% coil used : 3turn coil, 2turn coil in case of mild steel
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Table 2. Strength properties of Al fibers fabri-
cated by PDME process in air.

diameter of yield st. UTs

Al fiber(pum) (kg/mm?) (kg/mm?)
55 18.9 24.8
5H 17.6 23.9
109 20.8
122 23.3
161 15.6
A 2.0 6.1

% A ! commercial pure alumminum
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Fig. 4 Tensile test results of stainless steel fiber
fabricated by the PDME method under

vacuum
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(a) diameter : 100pm
(b) diameter : 240um
(¢) diameter : 400pm

Photo 1. Optical macrographs of Al fiber
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(a) diameter : 40~50um
(b) diameter : 100~200¢m
Photo 2. Optical macrographs of stainless steel

fiber fabricated under Ar atmosphere
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Photo 4. Optical micrographs showing cross sec-
tion of stainless steel fiber fabricated

by the PDME method under vacuum
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Fig. 5 Schematic assumption of microscopic cha-

nge according to solidification rate

Photo 5. SEM micrographs showing cross section Photo 6. Macrograph of stainless steel {fiber
of stainless steel fiber fabricated by fabricated by the Taylor process

the PDME method Table 3. Tensile properties of stainless steel

fiber manufactured by Taylor process

F31 At} Photo 7 Taylori S o] &3t A= | |

S 2aMee g Aoz mHe zwsl uw dia. 0.2 offset UTS

8 $4d AL B & T AYAY AoE (um) (kg/mm®) (kg/mm?)

Table 39] Yeb T} 105 39.3 68.7
Table 304 BXo] A z3 24 H&= AL 113 38 72.5

STS 3169 71AAR =3 vias B JFx: 20% 134 31.2 47.5

As 2759 STS 316 23 50
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Photo 7. SEM micrograph of stainless steel fiber

fabricated by the Taylor process
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