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Fig.1 X-350A X-ray diffraction Fig. 2 The diffraction diagram of
residual stress instrument the diamond layer of PDC
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Table 1 Parameters used for the measurement of stress

Radinti Scanning range  Scanning Counting Voltage of Current of Method for Diameter of collimator
adiation
of 20/(°)  rate of 20/(°) time/(s) tube/(kV) tube/(mA) positioning peak tube/ (mm)
Cr K, 126~134 0.10 2.00 25 8 Cross-correlation method 2
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Table 2 Material properties used in FEA models

Material Thermal expansion coefficient/(10 " °K™')  Young’s modulus/(GPa) Poison’s ratio
Diamond layer 2.5 890 0.07
Substrate (WC+13 % Co) 5.2 579 0.22
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Fig.5 Stress distribution map of the diamond layer with the thickness of 0. 5 mm
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The Effect of Thickness of Diamond Layer on Residual Stresses
in Polycrystalline Diamond Compact

XU Guo-Ping"?,CHEN Qi-Wu”, YIN Zhi-Min' , XU Gen'

(1. School o f Materials Science & Engineering s Central South University sChangsha 410083 ,China
2. Changsha Research Institute of Mining and Metallurgy ,Changsha 410012 ,China)

Abstract: The effect of thickness of diamond layer on the residual stresses in polycrystalline diamond
compact(PDC) was investigated through XRD measurement and finite element analysis(FEA) meth-
od. The results show that as the thickness of the diamond layer increases from 0. 5 mm to 2. 0 mm,the
residual compressive stress on the surface of the diamond layer at the center decreases from 1800 MPa
to about 700 MPa, but the stress on the edge changes gradually from compression into tension,and the
tensile stress region on the edge of the diamond layer becomes wider. At the same time, the vertical
tensile stress on outer edge of the cutter and shear stress near the interface increase significantly.
These two stresses are the main factors that cause cracks near the interface of the PDC with a thicker
diamond layer. Based on the measured results, the equations of the stresses at the centers and on the
edges of the PDC as a function of the thicknesses of diamond layers have been deduced.

Key words: diamond thickness; polycrystalline diamond compact(PDC) ;residual stress



