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Sintering Characteristics of Nickel Powders for
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Abstract Nickel powders were obtained by various preparation methods, and their sintering characteristics
were investigated. Nickel powders made by wet chemical proess (WCP) had a higher surface area and more
narrow size distribution than that of chemical vapor deposition (CVD) method. Nickel-oxide powders by the
WCP method were prepared at 200°C for 3 hr. The oxidation behaviour of nickel-oxide powder is similar with
that of the CVD method. Nickel powders made by the WCP method showed a higher shrinkage in the range
of 600°C-900°C than that of commercial powder made by the CVD method. The similar results were observed
on the surface microstructure of sintered bodies by SEM measurements.
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Fig. 1. SEM photographs of nickel powders prepared by
various process. (a) CVD (b) WCP (¢) WCP200
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Fig. 2. Particle size distribution of nickel powders prepared by various process. (a) CVD (b) WCP (¢) WCP200
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Table 1. Characteristic of various nickel powders.

specific surface  average particle  tap density

Sample

area(m’/g) size(m) (g/em?)
CVD 1.9 0.5 245
WCP 9.3 0.4 12
WCP200 8.9 0.4 1.6
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Fig. 3. XRD patterns of nickel powders. (a) CVD (b) WCP (c)
WCP200

320°C F-2o| ArghE]o] 520°C H2oA Aol A&
o, AR FF Z74e= oF 23% o|Uth T3 WCP 118}
E2o] 9= 400°C F2ollA AbslElo] 500°C 2ol
Ael dAsa A FH] F7HE 20% °IATh TEHA
WCPANS}E Bake] 749 WCP 2% Hlgte] <F 100°C
Ao & AL EE ZEA Qo] 300°C F2oA At
slo] et Ao ¥ Feoz AGHH ojAL
CVD 38843 fAME A%S Jeplidith. 53], WCP

= ’
TR A o 320°C F2elM 71Ee mE TF
Farh AFEdE olAe YA ARl 311 F2
e, oA

F-of] &A= Ni(OH), S gl 7]<1s A
o e FARANSA FET B

30
05 (@)

20

15k

104

Weight loss (%)

-10

L L 1 L 1
V] 200 400 600 800 1000

Temperature (°C)
25

(b)

20+

10k

Weight loss (%)

.5 L 1 5 L 1 1 1 1 1 L. i

0 100 200 300 400 500 600 700 B0O 900 1000
Temperature (°C)

25

20}

10+

Weight loss (%)

1 1 1 L 1 L 1 1 1

L
0 100 200 300 400 500 600 700 800 900 1000
Temperature (°C)

Fig. 4. TGA curves of nickel powders. (a) CVD (b) WCP (c)
WCP200
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Fig. 5. FT-IR curves of nickel powders. (a) CVD (b) WCP
(c)WCP200
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Fig. 7. TMA curves of nickel powders. (a) CVD (b) WCP (c)
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