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Abstract Microstructure and mechanical properties of WC-3 wt% Co cemented carbides, fabricated by a spark
plasma sintering (SPS) process, were investigated in this study. The WC-3 wt%Co powders were sintered at
900~1100°C for 5min under 40 MPa in high vacuum. The density and hardness were increased as the sintering
temperature increased. WC-3 wt%Co compacts with a relative density of 97.1% were successfully fabricated at
1100°C. The fracture toughness and hardness of a compact sintered at 1100°C were 21.6 MPa - m'* and

4279 Hv, respectively.
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Fig. 1. SEM images and EDX spectra of (a) WC-3wt%Co powder, (b) enlarged WC-3wt%Co powder.
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Table 1. Relative density and Vickers hardness of WC-
3 wt%Co compacts fabricated by SPS

Sintering Relative Vickers
Temperature (°C) density (%) hardness (Hv)

900 84.3 424.9

1000 93.1 2405.5

1100 97.1 4279.1
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Fig. 3. Enlarged SEM images and EDX spectra of WC-3 wt%Co compacts sintered at (a) 900°C, (b) 1000°C and (¢) 1100°C under

40 MPa pressure.
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Fig. 2 (a) 900°C, (b) 1000°C, (c) 1100°ColA 2
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Fig. 4. XRD patterns of WC-3 wt%Co powder and SPSed
compacts : (a) powder, (b) 900°C, (c) 1000°C and (d) 1100°C.
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Fig. 6. Variation of fracture toughness for WC-3 wt%Co
compacts sintered by SPS.

Fig. 5. SEM images of fracture surface for WC-3 wt%Co compacts sintered of (a) 900°C, (b) 1000°C and (c) 1100°C.

Fig. 7. SEM images of Vickers hardness indentation for WC-3 wt%Co compacts sintered at (a) 900°C, (b) 1000°C and (c) 1100°C.
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Fig. 8. SEM images of crack propagation aspects of WC-3 wt%Co compacts fabricated (a) 900°C, (b) 1000°C, (c) 1100°C (d)
enlarged image of (a), (e)enlarged image of (b) and (f) enlarged image of (c).

Av} FdS Fusie] #2E SEM ARS YERNSIT
900°Ce] 42ZAAE F= YATI(T) FFS Hou)
1000°CS} 1100°CAZAA| 9] 79 F2doz =t (1)
7} ERkE QI B3 1100°C 24AE 1000°C A4 <}
Hlwste] o ©e YUl st WLQM—U# 900, 1000°C
AN s LA Hs] A 7k #EHT &
S UERITE drbd o R g1 #E9] 3]Ho]
WA 749 BRI e] SUHEAdS Hou, B AF
A= 1100°CaZAA ] H]3] 900, 1000°CAZAA] ] e
2ARES} AW B FU3F Cool BEAMYdFo g <3|
#E3A iRl el WSt dAEAS FoR AlR
Hr}. o] & Qla Fig. 63 o] =0 H|FH st ¥
7t S7vge weEl o] dole Aold Aol F
7HE AL & Aok
4. 2 E

ZetEnkad IS o83t WC-3wt%Cofl
TR AAUHRT AAA 7] WS 9 HwA] o

1100°Ce] ~4& Eoﬂxﬂ 97%°17¢e] IUEE
2743 Fe 24AE 42 & AT 2F2=Tt
s % WC ?Jx} Atelef Co7t Hﬁﬂ &%low =
3T 6‘

;}Otl WC-3 wt%Co°
A ZAgea. Axe U] vEste 43S

Rom, AL @A ZE Al ofgk Y Alofo] <3|
Bl 243 HIP)l B8] =2 AEiS YeERTh &
A Ao wust &4 o] AZA | YeRd XRD e
Az, AR NN = ot st dojubR] ke

& = Ut FFA L AL Hlgske] U
7} Z7rde] Wl dde] Zole Folx o)
7tE AL @ 2 ggoen, g e B Ugl
HOCCAAAS] 1AL 216 MPa-m'™& FehAg

ol\ I-H

l‘

34

. A AEe F2 YA% e derhio.
ZoE 3

1. C. D. Park, 1. J. Shon, H. C. Kim and Y. K. Lee, J. Kor.
Pow. Met. Inst., 8(4), 231 (2001).

2. H. C. Kim, Ph. D. Thesis (in Korean), p. 49-79 Chonbuk
University, Chonbuk, (2005).

3. W. K. Park, S. K. Hwang, O. S. Lee and Y. D. Kim, J.
Kor. Inst. Met. & Mater., 34(8), 987 (1996).

4. S. G Huang, K. Vanmeensel, L. Li, O. Vander Biest and
J. Vleugels, Mater. Sci. Eng., A475, 84 (2008).

5. D. G Ahn, J. Kor. Soc. Nondest. Test., 20(5) 438 (2000).

6. G. G. Lee, H. S. Kwon and G. H. Ha, J. Kor. Power. Met.
Inst., 11(2), 111 (2004).

7. S. Zhao, X. Song, I. Zang and X. Liu, Mater. Sci. Eng., A473,
323 (2008).

8. H. D. Shin., Tech News Brief, KISTI, p.2-4, Korean,
(2004).

9. C. C. Jia, H. Tang, X. Z. Mei, F. Z. Yin and X. H. Qu,
Mater. Lett., 59, 2566 (2005).

10. D. K. Ahn and M. J. Yoon, J. Kor. Soc. Mach. Tool. Eng.,
9(6), 170 (2000).

11. R. K. Kim, H. C. Yoon, I. H. Oh. S. H. Chang and B. T.
Lee, J. Kor. Inst. Met & Mater., 44(6), 451 (2006).

12. B. K. Kim, G. H. Ha, and J. C. Kim, Special report,
Engineering Information, p.36 (in korea) (2003).

13. B. J. Min, MSc Thesis (in Korea), p. 24-32 Busan
University, Busan (2008).



