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ABSTRACT

process using nitrogen and helium gases.

WC-12~17%Co powders with nano- and micro-structures were deposited by cold spray
The results show that there is no detrimental phase

transformation and/or decarburization of WC by cold spray deposition as expected. It is also observed
that nano-sized WC in the feedstock powder is maintained in the cold spray deposition. It is
demonstrated that it is possible to fabricate the nano-structured WC-Co coating with low porosity and
very high hardness (~2050 HV) by cold spray deposition with reasonable powder preheating.
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Table 1. Characteristics of the feedstock
powders used for this study.
Specimen Composition Powder .
code (wt%) | Size (um) | C Size
A WC-15%Co 1720 Nano
B WC-12%Co 5745 Nano
Cc 100 - .
(Tafa 1342VM) WC-12%Co 15745 Micro
D e N .
(Tafa 1343VM) WC-17%Co 15745 Micro

Fig. 1. Morphology

Fig. 2. Morphology
structure of the feedstock powder B in Table 1.

and
structure of the feedstock powder A in Table 1.

and

cross—-sectional

cross-sectional

Table 2. Processing parameters of the cold
spray deposition.
Parameters A B C D
Gas used N2 He Nz He
Spray distance (mm) 10 15 10 15
Powder feed rate 30 30 40 30
(rpm)
Gas temperature (°C) 800 600 700 600
Powder preheat
temperature (°C) 20 500 20 200
Gun pressure
(ke/em®) 45 31 415 35
Gun travelling speed
( sec) 10 10 10 10
Pass number 4 2 2 2
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Table 3. Characteristics of the coatings
produced by the cold spray.

Specimen { Thickness Hardness Hardness
code (pm) (HV=500g) by HVOF
A 30 (136184?10560) i}
B %00 (192?*523127) _
c 20 (9259:814035) ~1200
- 20 e

Fig. 3. Higher magnification view of
cross-sectional secondary electron  microscopy
of A and B.
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Table 4. The carbon contents (wt.%) in the
powders and coatings.
Powder Coating
A 567 5.62
B 552 5.88
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Fig. 4. Coating thickness variation of the B
coating.
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