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Abstract

and the effects of heat treatment temperature (850°C, 1000°C,

bution, flowability and phase transformation were investigated.

The as-spray-dried agglomerated powder had spheroidal morphology :

o 7t 7

20.6~51.7/m, 27.2;m, 0.26 sec/g o]ich. o %]

5]
9} HFalx =z 77l 2k 2 6.9~37.9m} 17.8/m7 7Fiskede

ejatod Co,W.C 9l CoW.C o] Asisdon, F 4

In this study, WC-17w1t%Co composite powder for thermal spray was prepared by the spray drying method
11507,

1300°C) on its microstructure, particle size distri-

the particle size distribution, median particle

size and flowability were 20.6~51.7um, 27 2;m and 0.26 sec/g, respectively. The agglomerated powder was densified

during the heat treatment. After heat treatment at 1300°C,
decreased to 6.9~37.9 um and 17.8um, respectively.
treatment, CosW.C and Co,W.C were produced by inter

temperature was 1150°C.
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particle size distribution and median particle size were
And the flowability was improved to 0.12 sec/g. During the heat
-diffusion between WC and Co, and their critical formation
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Table 1. Conditions for spray drying.

Solid content L 26 g/ cc
Binder content 3% PVA
Slurry temperature 25T -
Inlet air temperature | 230°C
Qutlet air temperature - 1715 c
~ Atomizer disc rotation speed 1, 000 RPM
Slurry feeding speed 25 r(/mm R
Cham_ber pressure 196 (ﬁ;ai

WastE A 473 4125 (1997)
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Fig. 1. SEM micrographs of the raw powders (a) WC and (b) Co

ks maksl7) 9)sted 8507, 1000°C, 1150°C, 1300°C o
A 1APEgeE A He) stedend WC 3l Cool 4b3kE whA|
g7 915ked Ar 29178 Apa-sloich
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g}7] ¢)gkel XRDE o] oﬂofl‘:]'. Zyldwe] Hasizk 2
7] line method” & -?*6} 2, ] ke e
k7] (ASTM B 213)
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Bk ajoje] g-xlo] H-gbAElA) o] feiz)7] wj#al Zlo R
AzrEle), 850°C A xe)F ] oA F e Fig. 2(b)o) 2
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Fig. 2. Cross-sectional morphology changes of the agglomer-
ated particle depending on heat-treatment temperature: (a)
spray dried (b) 850C (c) 1000°C (d) 1150C and (e} 1300°C
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Fig. 3. Surface morphology changes of the agglomerated particle depending on heat-treatment temperature: (a) spray dried (b)
1000°C (c) 1150°C and (d) 1300°C
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Agshe zgae) el Fef odojid Zlo Azwl uehlsich
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1000°C x| el s 28 3(b)ek 2ol Co A Abel  slevh, 850°C @Hel Tl F340) thhd 54

o] neck BAIF WC2] Jzabdato] #af=lg oF 4= 9lom,

odxe] &%7F 1150 CE Abedel ule} 28l 3(c) e} #o) Table 2. Particle size distribution, median particle size

skeletono] H< A& =lelc}. wak = 3(d)sh 2o} 1300 and flowability of the WC-17%Co agglomerate depend-

i} ing on hecat-treatment temperature.
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o WC gjapigabe] o]foid WCe gjapmefe o  Charact Zam“;e SI¢ |\ fedian partic| Flowability
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I 2& wrAzAde e YRt dAeed o 2§ 1150C [ 1034~4134] 1990 | 0.155
2e) JERE, HF(median) 727 9 54 34 1300C | 689~3793 | 1787 [ 0115
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Table 3. XRD analysis showing the phase changes de-
pending on heat-treatment temperature

Temperature C) Major phase ‘.\/Iiiricr)rﬂphase
Spray Dried WC, fCC—“C»i),’ hep-Co -
850C WC, fce-Co CosWC
1000°C WC, fce-Co CosWC
1150°¢C WC, fce-Co CosW,C
1300°C WC, fcc-Co CosW.C
-—WC WC -

Fig. 4. XRD patterns of the agglomerated particles at various
heat-treatment temperature.
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Fig. 5. SEM micregraph and EDS point analysis of WC-17%
Co agglomerate heat-treated at 1300°C.
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