5525 4 12 ] rEEREEFIR 20154 12 A
Volume 25 Number 12 The Chinese Journal of Nonferrous Metals December 2015

XEHmS: 1004-0609(2015)12-3422-08

B4 WC-Co EEM KM BT
BREERBEE &

X EME, TR, Rk, Te%E

At K% MRRNES TRE2ER, JERT 100124)

# E: L WC-6Co & IHEF & & HUART Cos04 By AR R ik}, KA1 It e Al i i 2% 1542 WC-12Co H 580,
N 5 E 0 25 1 R AN SR B TR 25 P A FABE IR DR, JE 1T SR TR B 4K AR (HVOF) il 4% 142 WC-Co BB L& &
J2, VAT AR G it S R0 7 M W S S R ) 4 2 I S A 2 T Bk A LU o 45 SRR Mk
h 16.70% (RO, HAZ SIS =G T H4 00 HEAEABRE h WC 1 Co M ML, AmiEEIERTE
U, KAt s), SERRAEN 23 um; TR WC-12Co TR & 4R 2 EHESE, WC Wk R~ fitss. 5
T AT 1 2t 2 W VR R AR L, R 3 2 0 S L B 40 2 i I S 0 Wi o i iR 2 1), AR
R J5 PR P 1R B AL RUAN TR

KHEIR: T WC-Co E0M: A &WRE: BRELE: AlE; AWM A

HESES: TFI24 XHRERD: A

Preparation of recycled WC-Co composite powder and
high wear resistance cemented carbide coating

LIU Xue-mei, WANG Hai-bin, SONG Xiao-yan, FAN Jin-lian

(College of Materials Science and Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: Using the cemented carbides WC-6Co scraps and Co;04 powder as the raw materials, the recycled WC-12Co
composite powder was prepared by a short-term recycling technique which contains the oxidation and reduction-
carbonization procedures. The thermal spray feedstock powder was fabricated by the process consisting of spray drying
and heat-treatment. The recycled WC-Co cemented carbide coating was fabricated by high velocity oxy fuel (HVOF)
method. Moreover, the microstructure, wear resistance and its mechanism of the coating prepared by the recycled
composite powder and the commercial feedstock powder were compared. The results show that when the carbon addition
is 16.7% (mass fraction), the recycled WC-Co composite has the appropriate carbon content. The fabricated feedstock
only contains WC and Co phases, with homogeneously distribution of spherical particles and average particle size of 23
pm. The recycled WC-12Co coating has a high density and a homogeneous WC grain distribution. Compared the
microstructure and properties of the coating fabricated by commercial feedstock powder, the recycled coating has better
wear resistance, which is caused by different wear mechanisms.
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Fig. 1 XRD pattern of oxide powder obtained by oxidation of

WC-6Co cemented carbides scraps heated at 900 “C for 8 h in
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Table 1 Detected element contents of W and Co and
calculated phase contents for oxidation powder (mass
fraction, %)

wh Co"

WO0,? Cowo,?

74.45 5.08 73.64 26.36

1) Experimental results; 2) Calculated results.
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Fig. 2 XRD patterns of recycled WC-12Co composite
powders prepared with different carbon additions: (a) 16.50%;

(b) 16.70%; (c) 16.90%; (d) 17.10%

T2 FHEWC-12C0 EEMTHTESE

Table 2 Element contents of regenerated WC-12Co composite

powders
Sample Mass fraction/%
No. C w C ¢ ¢’ o
1 16.50 83.09 1190 4.80 0.06 020
2 16.70 8288 12.10 5.09 005 0.21
3 1690 8238 1200 5.62 0.12 027
4 17.00 82.03 12.10 570 0.11 028

1) C, is total carbon content; C; is free carbon content.
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Fig. 3 SEM image(a) and particle size distribution(b) of
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regenerated WC-12Co composite powder with carbon addition

of 16.70% in raw powders
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Fig. 4 XRD patterns of different powders and coatings: (a)

Spray-dried powder, prepared by using recycled WC-12Co
composite powder; (b) Recycled thermal spray feedstock
powder; (c) Recycled coating; (d) WC-12Co coating, prepared

by commercial feedstock powder
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Fig. 5 SEM images of different powders prepared by regenerated WC-12Co composite powder: (a), (b) Spray-dried powder; (c), (d)
Feedstock powder
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Fig. 6 Cross section morphologies((a)—(c)) and particle size distributions((d), (¢)) of WC-12Co coatings sprayed by different
feedstocks: (a), (b), (d) Recycled feedstock; (c), () Commercial feedstock
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Relationship between wear resistance and wear

(a) Recycled WC-12Co coating; (b) Coating prepare by
commercial feedstock
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Fig. 8 Worn surface morphologies of WC-Co coatings prepared with recycling WC-12Co powder((a), (¢), (¢)) and commercial

feedstock powder((b), (d), (f))
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