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Fig.1 XRD patterns of WC-Co-TizSiC, cemented carbides
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Fig.2 EBSD images of as-received WC-Co-TisSiC, cemented carbides sintered at different temperatures: () 1350 °C, (b) 1410 C, and (c) 1470 C
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Table 1 Fractions of decomposed Ti3SiC, and volume fractions
of TisSiC,, (W, Ti)C, and WSi, phases in as-received
WC-Co-TisSiC, cemented carbides at different

sintering temperatures

Sintering Fraction of Phase content, ¢/%
temperature  decomposed . - .
/°C Ti,SiCol% TisSiC, (W, Ti)C  WSi,
1350 221 4.3 0.3 0.1
1410 28.4 3.9 1.5 0.5
1470 36.7 3.4 3.9 0.8

3 [FIRE4E IR JEE il % 1) WC-Co-TisSiCo i Jfi £+ 4 SEM K3

Fig.3 SEM morphologies of as-received WC-Co-TisSiC,
cemented carbides sintered at different temperatures:
() 1350 °C, (b) 1410 °C, and (c) 1470 C
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Fig.4 Gaussian distribution diagram of WC grains size for

WC-Co-TisSiC, cemented carbides sintered at different

temperatures
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Table 2 Volume shrinkage ratio and porosity of cemented

carbides sintered at different temperatures

Sintering temperatures/C 1350 1410 1470

Volume shrinkage ratio/% 40.8 443 44.1
Porosity/% 1.02 047 050
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Fig.5 Mechanical properties of WC-Co-Ti3SiC, cemented

carbides sintered at different temperatures
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Table 3 Gibbs free energies of Eq.(2) and Eqg.(3) at different

sintering temperatures

Sintering

, 1350 1410 1470
temperatures/C
Gibbs free energy of
-1.579 -1.628 -1.677
Eq.(2)/<10°J
Gibbs free energy of 4.262 4,647 4685

Eq.(3)/><10* J

4 & #

1) REEEE T E SRR A 4 TisSiC, 19y
fiE LA S (W, Ti)C A1 WSy [RIAE . BEE e &b i B (1 3
WC-Co-TizSiC, fiff Jii & 4 1) WC T35 &k T i 16 K

2) BRE5IE TN 1410 ‘CHF, WC-Co-TisSiC, &%
P, HALBZRACN 0.47%. B4Rt 1350 C Tt
mA 1410 CH, WML TR A &H we
fi BL KL Co I #8 LA R[]V 44 (W, Ti)C AR 9 A2 1
A BT FLBREE 1 P

3) BEEBELE IR R N, WC-Co-TisSiC, il Jii &
S PR B S 1 0 s B A, T DT L P T R B . o
Bedhih 2 1410 “CH, JyatEReifE, R 5 Wyl
P43 54 20 348.328 MPa #1 10.15 MPa m*?,

4) WC-Co-TigSiC, il i & 4 il FE (1) 38 hn 15 28 T4
BRI A W2 Y B A R T e 4 U B T
T, R A P AR (W, TE)C R WS, S 3N
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Effect of Sintering Temperature on Microstructure and Mechanical Properties of
WC-Co-Ti3SIiC, Cemented Carbides

Li Meng', Gong Manfeng?, Cheng Zanlin', Mo Deyun?, Wang Lei?, Zhang Chengyu*
(1. School of Materials Science and Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

(2. School of Mechanical and Electrical Engineering, Lingnan Normal University, Zhanjiang 524048, China)

Abstract: Taking the WC-Co-TisSiC, cemented carbide doped with 3.0wt% TisSiC, as the case, the effect of sintering temperature
(1350~1470 <C) on the microstructure, relative density, and mechanical properties of WC-Co-Ti3SiC, cemented carbide was investigated.
The results show that with increasing the sintering temperatures, the fraction of decomposed TisSiC; is increased and the generation of
(W, Ti)C and WSi, phases is promoted in as-received WC-Co-Ti3SiC, cemented carbides. Meanwhile, the increase in sintering temperature
also results in the increase in WC mean grain size. The hardness of WC-Co-Ti3SiC, cemented carbides is increased and then decreased
with increasing the sintering temperature, and the fracture toughness decreases gradually. When the sintering temperature is 1410 <C, the
relative density of WC-Co-TisSiC; is optimum, and the porosity is 0.47%. Meanwhile, 1410 <C is the optimum sintering temperature to
achieve the optimal mechanical properties of WC-Co-Ti3SiC, cemented carbides. The hardness and fracture toughness are 20 348.328 MPa
and 10.15 MPa m™?, respectively. The improvement in hardness is attributed to the relative density increase in cemented carbides, while
the reduction of fracture toughness results from the increase in brittle phases (W, Ti)C and WSi,.

Key words: WC-Co cemented carbides; TisSiCy; sintering temperature; decomposed product; mechanical properties
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