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Mechanical properties and microstructure of Al,O,/WC -
8 Co nanometer/micron composites
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Abstract ; Al,0,/WC-8Co nanometer/micron composites ,doped nanometer Al,O; into micron WC-8Co, were prepared

to investigate the effects of nanometer Al, O, particles on the mechanical properties and microstructure of WC-8Co.

Density , bending strength , micro-hardness ,impact toughness and wear resistance of the composites were tested ,and mi-

crostructure was characterized by means of scanning electron microscopy (SEM ). The results show that mechanical

properties of the composite doping 3% nano Al,O, and 0. 8% RE are improved, especailly its weight-loss decreases

about 10/11 of WC-8Co. The grain of Al,0,/WC-8Co nanometer/micron composite is apparently refined , the fracture

mechanism is microvoid coalescence fracture because the fractography is tough fracture.
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Fig. 1 Prepared process of Al,0,/WC —8Co composites
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Table 1 Chemical composition of Al,0,/
WC -8Co composite

S WC-8Co #K ALO, Ve RE
YG8 100. 0 0 0 0
YG8 -3 96. 5 3 0.5 0
YG8 -3 -RE 95.7 3 0.5 0.8
YG8 -8 91.5 8 0.5 0
YG8 -8 —RE 90. 7 8 0.5 0.8

TR LRSI , A B R o R IAR IS
IR (RIP) iR FEFE AR R 5F 25 mm x 8 mm x5 mm,
Fdfil s 3 300 MPa, U0 B8 45, 8 B8 45 T 5
600 C , ifibe2hiin e oy 1 400 °C JHEHE N 3.2 C/
min , SRR EFHE] A 70 min, B EIEE R 2.4 °C/min,
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Table 2 Properties of Al,0,/WC -8Co composite

W/ PR WiiE iR BBk

HOH (g+cem™3) J#/MPa J¥/MPa (MJ-m™2) H/g
YG8 14. 88 1932 1512 0.25  12.686 8
YG8 -3 13.53 2983 1726 0.54 2.466 7
YG8 -3 - RE 13.82 3356 2334 0. 89 1.1252
YG8 -8 10. 88 1756 1457 0.24  12.6572
YG8 -8 - RE 11.13 1823 1612 0.35  11.266 1
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Fig.2 The SEM images of sintered samples
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Fig.3 The SEM images of impacted abrasive wear samples
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Fig. 4 The SEM morphology of fractured surfaces
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