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Fig 5 Heat-induced deformation at the
matrix-diamond interface
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Fig 6 Diamond-ocoating and diamond-matrix interfaces
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Thermal W ear of D iamond Segnents in Sawing and Its
Restrain by Ti-Cr Coating

YU Yi-ging, ZENGW eimin, XU Xipeng
(College o M achanoelectronics and A utanation, H uagiao U niversity, Quanzhou 362011, China)

Abstract: The tenperature reponses at the tool-workpiece interface during circular sav ing of a typical gray
natural granitew ith diamond segmented bladesw eremeasured by using a foil themocouple consisting of two
thin foils sandwiched in a lit workpiece gpecmen The saving experments were conducted in a down
cutting mode on a bridge-type experimental saving machine Scanning electron microscope and optical
microscope w ere anployed to observe the morphologies of diamond grits and their bonding w ith the metal
matrix. The measured results, taking into acoount the net saving power, were fitted with the theoretical
counterparts 0 as to estimate the heat partition transferred to the granite and the segments, using a
tenperature matching techniqgue Based on the heat partition value obtained from the experments, the
dianond tip temperaturew as calculated A s the results, more than 90% of the heat generated at the cutting
zonew as conducted to the diamond segments during the dry sawing The tip tamperatures at a part of the
diamond grits on the segment surfacesw ere possibly above 1000 . The three typical wear modes of the
diamond grits, nanely, mechanical wear, fracture, and pull-out, were closely related to the heat generated
during the sawv ing process W hen the diamond gritsw ere coated w ith Ti-Cr alloy before sintering, strong
metallurgical bondingw asobserved betw een the diamond gritsand themetalmatrix ThusT i-Cr coatingw as
effective in restraining the heat induced pull-out of the diamond grits
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