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Effect of stainless steel fiber mesh on impact toughness

of hot-pressed iron-based prealloyed carcass

SUN Jiwei', WU Haixia’, SHEN Lina®?, YANG Gansheng'
(1.China University of Geosciences s Beijing 100083, China ;
2.Beijing Institute of Exploration Engineering » Beijing 100083, China)
Abstract: Aiming at the problem of low impact toughness of the impregnated diamond bit matrix, a method of
adding stainless steel fiber net to the carcass to improve the impact toughness of the matrix is proposed. The impact
toughness of matrix was tested at different combinations of the three variables: the placement, mesh and number of
layers of the fiber net. It was obtained through experiments: (1) stainless steel fiber mesh can effectively improve
the impact toughness of the matrix, and the X-axis placement position is better; (2)when the mesh number of the
fiber web is the same, the impact toughness of the matrix decreases as the number of fiber mesh layers increases;
(3)in the case of the same number of fiber net layers, the impact toughness of the matrix increases first and then
decreases with the increase of the number of fiber net layers. With a single layer of 30 mesh net added, the impact
toughness of the carcass reaches a maximum. Through the electron microscopy of the impact fracture and the
mechanical analysis of the fiber net, the reasons for this law are explained, and the method of further optimizing the
impact toughness of the matrix is proposed.
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Table 1  Fiber mesh number and single line diameter

H%/H [ £L / mm 242 /mm
10 1.740 0.800
14 1.414 0.400
20 0.970 0.400
30 0.546 0.300
40 0.385 0.250
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Fig.1 JB - 50 pendulum impact testing machine
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Fig.2 Schematic diagram of two placement positions between

fiber net and pendulum impact direction
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Fig.3 Impact toughness vs numbers of mesh curve

at different placement positions
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Fig.4 SEM image of the carcass impact fracture
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Fig.5 Cross — sections of matrix with different layers of fiber net
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Fig.6 Numbers of mesh — matrix vs impact toughness curve

with different layers of fiber net
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