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Microstructure Control of Cu base amorphous Alloys by
Extrusion

Taek-Soo Kim, Jin-Kyu Lee

Abstract

In order to control the microstructure of amorphous/crystalline composites, gas atomized CussNigZr,,Ti)s metallic
glass powders wrapped in a crystalline brass were extruded repeatedly. The size of microstructure in the resultant
composites was varied depending on the pass of extrusion as well as on the area reduction ratio. The microstructure could
be estimated using an equation of 1,=r,../R"2, where R is reduction ratio and r, is the resultant radius of the extruded bar
after n pass. Theory of microstructural refinement as well as the relationship between the resultant microstructures and

mechanical properties was discussed.

Key Words : Extrusion, Microstructure Control, Amorphous, Powder Metallurgy, Mechanical Property
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Fig. 1 Photos taken from the gas atomized
Cus4NigZr,; Ti;s amorphous powders with the sizes.
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Fig. 2 Schematic of repeated powder extrusion for
preparing the amorphous/crystalline composites.
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Fig. 2 Photos of the 1st (a) and 2nd (b) extruded bars,
showing amorphous phase (A), crystalline phase (C)
and second crystalline phase (C2).

- 237 -



dRtzow 4&E B 29 vAZE &

vjo] gz Ao, rEe wEaes F

HEQE S FIA T AT F rh BEFe

2, ¢2H 2 98 ¢4s A5 2EE 599
FEAY HF HAZAE AT 5 JA o
L= R 8))

4714, RE &M, 1, & ndl A& F AU
WA EE FH

Table 1. Resultant diameter of extruded bar
calculated and measured with the number of
extrusion.

Pass of

1 2 3 4 5
extrusion
Calculated

4.5 20 | 09 0.4 0.2
(mm)
Measured

4.4 2.1 - - -
(mm)
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Fig. 3. XRD traces taken from the powder as

atomized (a), the first extruded bar (b) and the
second bar (¢)
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Table 2. Strengths of the Cu base amorphous /
crystalline composites with the volume of each phase
anticipated by Rule of Mixture

Volume fraction Strengths (MPa)
(MG : Copper)
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Fig. 4. Photos of specimen (a) and fractograph (b) of
Cu base amorphous / crystalline composites (2™ bars),
after the compressive test.
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