Journd of the Korean Crystal Growth and Crystal Technology
Vol. 22, No. 1 (2012) 51-56
http://dx.doi.org/10.6111/JK CGCT.2012.22.1.051

Fabrication and structural observation of amorphous V-Co alloy by mechani-
cal alloying

Chung-Hyo Lee'
Dept. of Advanced Materials Science and Engineering, Mokpo National University, Muan 534-729, Korea

(Received October 8, 2011)
(Revised October 21, 2011)
(Accepted November 4, 2011)

Abstract In the present study, we investigated the effect of mechanical aloying (MA) on the formation of amorphous V-
Co system through solid state reaction during ball milling. Two types of powder samples, 6-VCo intermetallic compound
and V5,Coy, powder mixture, were applied as a starting materials. With increasing milling time, a structural characteristics
into the amorphous state is distinctly observed from the structural factor and radia distribution by X-ray diffraction.
Amorphization has been observed in all two types of samples after the milling for 120 hrs. DSC spectrum of Vg,Cog,
powder sample milled for 60 hrs indicates a sharp exothermic peak from the crystallization at 600°C. The structure factor,
S(Q) and radia digtribution function, RDF(r), observed by X-ray diffraction gradually change into a structure characteristic
of an amorphous state with increasing MA time.
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Fig. 1. Equilibrium phase diagram of V-Co aloy system.
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Fig. 2. X-ray gructure factors S(Q) for V4,Cos, powders as a
function of the MA time, (8)Q, = 160A™ and (b) Q. =8.0A™.
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Fig. 3. DSC spectra of V4,Cos, powders as a function of MA
time.

Q
<
0
o
H
b
r\!

mguoﬁﬁgn
(o0 y
LCe
o,

i

i

r

Fa}eHEo] Bragg pesk’t #EEALE o)A
o] Aguj=r7E MA <jsl A€ vgd
oJst Z\%% el = Aol
2 17+ N EHT 604
745 Hrp 1 %FJP Eon HYE o o
st o xsge Zi_oi M = Ut o]
20’\]7* ABoM = =
= broad 3+ AS & F

pul

@ ugadel gus

A

=2 4
—_l

j.‘g_:
iy Mo

w

ox 1o

T

g

£

3

(=]

E

<]

£ 1

500 600 700
Temperature (°C)
(a)

A~ Cu-Ka radiation
2

‘g

=}

el

8 . asMA

> e T SRRIE—G— L s
2

2

E b ©®

20 40 60 80 100
26 (degree)
(b)
T ) T
Cu-Kao radiation

=
¥e)
)

i

g
=

c-VCo
A AJ\« A 5 "
1 1

20 40 60 80 100
26 (degree)
(c)
Fig. 4. (DSC spectrum of VgCog, powders after MA for
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Fig. 5. X-ray radia digtribution functions RDF(r) for Vg,Cog
powders as a function of the MA time.
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Fig. 6. X-ray structure factors Q) for o -VCo compound as a
function of the MA time, (@) Q,,=16.0A™ and(b) Q,, =80A™
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Fig. 7. Scanning electron micrographs of o-VCo compound mechanicaly aloyed for (&) Oh, (b) 30 h, (c) 60h, (d) 120 h.
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Fig. 8. X-ray radia digtribution functions RDF(r) for o-VCo
compound as a function of the MA time.
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