=] st=EA4I7I3ES K], M 24 A H 45,2015

Transactions of Materials Processing, Vol.24, No.4, 2015

http://dx.doi.org/10.5228/KSTP.24.4.287

HE| A4 2WE!

2. TR

[=
TTToT

287

O; M =2} wC-Co2| AT E

Stef . uragy”

WOQO; Fabrication and Thermal Spray Coating of WC-Co using Recycled
Ammonium Paratungstate (APT)
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Abstract
The possibility of chemical precipitation for recycled ammonium paratungstate (APT) was studied. WOj; particles were
synthesized by chemical precipitation method using a 1:2 weight ratio of APT:DI-water. At the 500°C sintering temperature,
the X-ray diffraction results showed that APT completely decomposed to WOj;. For the granulated powder WC-Co, vacuum
heat treatment at proper temperatures increases tap density and flow-ability. Hardness of the WC-Co thermal spray coating
layer was measured in the range HV 831~1266. Spray conditions for the best characteristic values were an oxygen flow
rate=1500 scfh, a fuel flow rate = 5.25gph and a gun distance = 320mm.
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Fig. 1 TG/DTA patterns for up-cycled APT powder
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Fig. 2 XRD 0-20 patterns of APT were sintered at
various heating temperature
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Fig. 3 SEM micrographs of (a) recycling APT as
starting materials and (b) WQO; fabricated by
chemical precipitation. Particles size analysis of
(c) APT and (d) WO; fabricated by chemical
precipitation
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Fig. 4 SEM micrographs of WC and Co as starting
materials for thermal spray: (a) WC powder and
(b) Co powder

Fig. 5 SEM micrographs of thermal spray powder for
WC-Co/Ethanol volume difference: (a) Sulzer-
Metco WC-Co thermal spray, (b) 15 vol% (c) 18
vol% and (d) 22 vol%
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Fig. 6 SEM micrographs of thermal spray powder for
WC-Co sintered at various temperatures: (a)
700°C, (b) 800, (c) 9007C, (d) 1,000C, (e)
1,050C and (f) 1,250C
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Table 1 WC-Co thermal spray condition

Vickers hardness (H

S Oxygen Fuel Flow Gun
Specimen a?\Tp ®  Flow Rate Rate distance
o (SCFH) (GPH) (mm)
1 1450 4.75 320
Commercial ) 1450 5 340
WC-Co
thermal 3 1450 5.25 360
powder 4 1500 475 340
5
(Sulzer 1500 5 360
Metco) 6 1500 5.25 320
7 1550 4.75 360
8 1550 5 320
9 1550 5.25 340
1 1450 4.75 320
Recycled 2 1450 5 340
WC-Co
thermal 3 1450 5.25 360
powder 4 1500 4.75 340
5 1500 5 360
6 1500 5.25 320
7 1550 4.75 360
8 1550 5 320
9 1550 5.25 340
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Fig. 7 Vickers hardness of thermal spray coating
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Fig. 8 Cross-Sectional SEM images of thermal spray
coating layer: (a) Sulzer Metco WC-Co and (b)
recycled WC-Co
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