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Effects of matrix weaken particle material on
matrix wear resistance of diamond bit based on WC
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Abstract: The matrix weaken diamond bit was prepared by hot pressing with choosing different kinds of matrix weaken
particle materials. The matrix weaken particle materials influence on matrix structure, mechanical properties, friction and
wear characteristics was studied by interior drilling test and SEM. The results show that SiC particle with size less than
425 pm can enhance the drilling efficiency and bit pressure by decreasing the diamond quantity of unit area. Brown
Corundum can not promote diamond metabolism rapidly because the ability of brittle fracture is weaker, the cemented
carbide shot can not choose as matrix weaken particle material because it can not promote diamond metabolism.
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Table 1 Composition of matrix material (mass fraction, %)
wC Co Ni Mn 663Cu
25-30 5-8 5-8 5-8 50-55
(
400% ) 2
3

Sample Material of matrix Concentration of matrix Concentration of Hardness of
No. weakening particle weakening particle/% diamond/% matrix, HRC
1 - - 75 20
2 Fused alumina 30 69 20
3 SiC 38 67 20
4 Alloy steel shot 18 70 20
3
Table 3 Composition of matrix material
Mass fraction/%
Type Grain size/um
AlL,O4 SiC Mn Fe,0; C CaO SiO, Si
Fused Alumina 95 - - 0.15 - 0.4 1.5 - 425
SiC - 98.5 - 0.6 - 0.2 - - 300
Alloy steel shot - - 0.35~1.2 - 0.7~1.2 - - 0.4~1.2 380
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Fig. 3 Wear morphologies of bit matrix: (a) Bit 1; (b) Enlarged rounded boxes area in Fig. (a); (c) Bit 2; (d) Enlarged
rounded boxes area in Fig. (b); (e) Bit 3; (f) Enlarged rounded boxes area in Fig. (e); (g) Bit 4; (h) Enlarged rectangle area in Fig. (g)
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