jujo Vol. 11, No. 6

The Journal of the Korean Foundrymen’s Society — 455 —

L
Mmoo X

BERRG & &bkl K V- AlS &2
AR ol BATE BT

[ v—

8 FE, 25K, kR

A Study on Microstructure of Vanadium-Aluminum Alloy by Mechanical Alloying

Woon Choi*, Ha-Young Kim**, Seoung-Eui Nam"

Abstract

The formation of brittle intermetallic compound such as VAls tends tp lower the toughness of
V—Al alloys. Also, due to the high melting point of vanadium, it is difficult to make that alloy
by previous ingot metallurgy method. To depress the technique has been adopted. The effect of
particle size and milling time on the phase has been thoroughly studied.

For mechanical alloying, SPEX mixed /mill has been used. The milling time and the compo-
sition of V and Al are varied to find the optimum condition of forming amorphous phase. The
X —Ray Diffrection pattern, microstructure detection, microhandess test, experiments are car-

ried out to analyze M A product.

When the final step is reached, no lamellar-structure is detected. The steady state condition
is odserved after 8 hours and 10 hours milling for 15wt.% Al and 30wt.% Al alloy, respertiverly.
The microhardness contiunously increases up to 10 hours after then it remains constant. |
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Table 1. Electro-deposition condition for TEM
specimen perparation

Anode Ni Plate
Cathode Austenite
Stainless steel

Voltage 5.5V

Current density 9.5 A /dm?

Temperature 50~55°C

pH 1.5~4.5
NiSOs - 6H20 330g/¢

Solution | NiCl: - 6Hz0 45g/¢

H3BO:s 30g/¢
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Table 2. Electro-polishing condition for TEM
specimen preparation

Solution 20% perchloric acid+80% methanol
Voltage 70V
Temperature 0cC
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Fig. 1. X-ray diffraction patterns of mechanical alloyed at V—15wt. %Al
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Fig. 2. X-ray diffraction patterms of mechanical alloyed at V—30wt.%Al.
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Photo 1. Optical micrographs of V—30wt.% Al
alloy processed for various times,
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Photo 2. Transmission electron
micrograph of V—30wt.%Al alloy
processed for 48hr. |
(A) Diffraction pattern of amorph-
ous phase
(B) Diffraction pattern of crystallme
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