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Investigation on Interlayer Spacing of
Grain Layers of Diamond Segments

ZHANG Dajiang, HUANG Guoqin
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Abstract; In this paper, based on the review of the existing methods for estimating abrasive layers interval
spacing, Rockwell diamond indenters were used to scratch a medium-hardness granite G603 with equal scratch
depth. During scratching, cutting force on workpiece was monitored. After scratching test, the surface of
workpiece was observed. The relationship between the material removal mechanisms and scratch force was dis-
cussed in regards with different interlayer spacing. The results show that there is a critical spacing L,. When
the interlayer spacing L is less than or equal to L, . the scratch force increases with the increase of L, and the
material adjacent grains is entirely removed by volume-fractured due to the interference of inter-grains; howev-
er, when L is larger than L., the scratch force remained constant and the interference of inter-grains disap-
peared. As a result, the material can only be removed individually by each grain.
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Fig. 1 Schematic diagram of single diamond scratch test Fig. 2 TIllustration of scratching sequence
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Fig. 4 Actual scratch force signals
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Fig. 5 Relationship between average force per unit length and distance between scratches
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Fig. 6 Scratches workpiece surface three-dimensional topography
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Fig. 7 Schematic diagram of scratch clearance of diamond
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