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Effects of W Content and Heat-treatment on Crystal Structure and
Mechanical Property of Ni-W Alloy Deposit.

S. K. Lee, H. R. Yoo*, S. S. Jang*, W. S. Hwang

School of Materials Science and Engineering, Inha Univ.
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Effects of W content and heat-treatment on crystal structure and mechanical property of
Ni-W alloy deposit were investigated. Ni-W alloy deposits containing 17wt.% to 4lwt.% W
were obtained by electrodeposition method from a citric acid-ammonia deposition solution. From
results of XRD and SEM analyses, the Ni-W alloy deposit preferentially grew (111) orientation
and Ni-20wt.% W deposit as a solid solution had higher lattice parameter than pure Ni. Iis
crystal structure was transformed from Ni-W solid solution to the mixture of fine grain and
amorphous structure with increasing W content. Therefore the flatness of Ni-W alloy deposit
was increased. The microhardness of Ni-W alloy deposit was slightly increased from 550VHN to
625VHN with increasing W content due to solid solution hardening and grain refinement effects.
The hardness was increased with an elevation of heat-treatment temperature and showed the
highest value of 1360VHN at 600C. The hardness of Ni-W alloy deposit which was heat-
treated in low vacuum degree (60 Torr) was higher than that in high vacuum degree (1.2%107°
Torr). It was considered that WOz was precipitated in the low vacuum degree.
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Fig. 1. X-ray diffraction pattems of Ni-W alloy deposits
for various W contents.
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Fig. 2. Comparison of lattice parameters of pure Ni and
Ni-20wt.% alloy deposit.
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Fig. 3. Effect of W content on grain size of Ni-W alloy

deposit.
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Fig. 4. Surface momhologies by SEM of Ni-W alloy deposits for various W contents. ((a) 20wt.%W, (b) 25wt.%W (c)
32wt.%W (d) 39wl.%W)
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Fig. 5. Effect of W content on microhardness of Ni-W
alioy depos
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Fig. 6. Effect of heat-treatment on microhardness of

Ni-W alloy deposit.

2 ¥ A d3 4 o# FEE Hdd
XRDEA S #8550, 1 AHE Fig. 7% Fig.
8ol Al stgich

Fig. 7€ 12x10°Torrdl A9 @Aelexe] 2
XRDHE WH3E Jehd Foloh dA=A ARG
eelA 4gs 3| AEed (1113 3a7E daiz
L& 5o ue ¥3 Fo| FokA I, AxE A
Z7tsts AL Jehz dck £ (200), (222)
59 Ni-Wx&H #axz 83t Uty 28
(11D)®e) v= 2=t (200), (222)¥3 ZEHG
A A A et Ao, EAMA Ni-WIk
A& 3% (111) annealing texture® 7+
Aoz g

T3 HIASE 600CAN ¢4 W HA7 &
et lon, oA A NiZ|Ale] F318

§ : NI-W solid solution
0: pure W
700C
@ o0
3 650TC
i o
5 | ot
o
£
5500
® (222)
® (1) RT
. ) N L L L
20 40 00 80 100 120
20 (degree)

Fig. 7. X-ray diffraction patterns of Ni-39wt.%W alioy
deposit for various heat-treatment temperatures.
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Fig. 8. X-ray diffraction pattens of Ni-39wt.%W alloy
deposit after heat-treatment at different vacuum conditions.
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Fig. 9. Cross-sectional line-profile by EDS of Ni-39wt.%W alloy deposit after heat-treatment at 650°C.
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