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Determination of embedding depth of abrasive grains on
working surface of single-layer brazed CBN grinding wheel

DING Wen-feng, XU Jiu-hua, FU Yu-can, SU Hong-hua, XIAO Bing, ZHOU Lai-shui

(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,

Nanjing 210016, China)

Abstract: The joining of CBN abrasive grain and 0.45%C steel matrix was realized using Ag-Cu-Ti alloy as filler metal
in the vacuum furnace. The residual stresses of the brazed CBN grains were measured by means of FTIR spectra. The
influence of the maximum tensile stress on the grain strength was analyzed, and the embedding depth of grains on the
working surface of the brazed single-layer grinding wheels was accordingly determined. The result shows that, though
remarkable difference of stress distribution occurs in the brazed grains with different embedding depths, the maximum
tensile stress always exists in the margin region of the section plane between CBN grain and filler top. Moreover, the
maximum tensile stress is not influenced linearly by the embedding depth. In order to ensure the strength of the brazed
grains and the enough space for holding chips, 30%—40% of the whole height of abrasive grain is the rational embedding
depth for CBN grains.
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Fig.1 Schematic diagram of specimen of brazed CBN grain
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Fig.2 Residual stresses in brazed CBN grains with large
embedding depth: (a) Line I; (b) Line II; (c) Line III
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Fig.4 SEM image of brazed CBN grain with embedding
depth of 40% of whole crystal

Fig.5 SEM image of brazed CBN grain with embedding
depth of 10% of whole crystal
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Fig.6 Influence of embedding depth on maximum residual

tensile stress in brazed grain
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