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Abstract

In X-ray stress measurements for uni-directionally deformed surfaces such as grinding, a strongly
curved sin’¥ diagram, so called ¥splitter, has been observed recently. It has been known that this is
caused by the residual shear stress induced in the deformed layer by external forces. In this case, it is
necessary to consider this enough for ceramics and composite materials with tri-axial stress analysis.
However, sufficient studies have not been done about the tri-axial stress analysis of the macro stress
and micro stress on each phase of the composite materials. The result of obtaining is as follows.

1. ¥splitter does not appear in the vertical direction though ¥-splitter appears in grinding direction in
WC-Co cemented carbides. The reversal of ¥splitter to each phase does not appear.

2. ¥splitter caused in WC-Co cemented carbides has a close relation in dislocation which
accumulates in WC phase and phase transformation caused in Co phase.

3. The residual stress on the surface of grinding of each phase is in the state of the compression

stress.
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Table 1 Mechanical properties.

Materials 1 WC-14Co| WC-22Co (WC-22Co
Code 14Co3 22Co3 | 22Co6
Co fraction (wt%) 14 22 22
WC grain size
g 3 3 6

(um)
Co mean free path

1.26 1.96 2.17
(pm)
Young's modulus

559 480 529
(GPa)

Table 2 X-ray stress measurement condition.

Diffraction plane WC(112) Co(311)
Characteristic X-ray FeK,
Filter Mn
Method MSF

Tube voltage kV) 30

Tube current (mA) 10
Irradiated area (mm) ™
Irradiated time (sec) 10 40
X-ray Young's modulus (GPa)| 696 218
X-ray Possion ratio v 0.225 0.348

Surface normal

¢=90°

Fig. 3 Relation between the working direction and

azimuth ¢.
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Fig. 6 sin’¥ diagram for Co phase obtain from ground surface of WC-Co cemented carbides.
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Table 3 Residual micro stress of ground WC-Co
cemented carbides.

Microstress (MPa)
Code u WC n Colp, WC 1 Co
oi-o"" Ko-0"| -0 K0
14Co3 -170 711 -183 767
22Co3 -210 425 -263 535
22Co6 -127 758 -192 391
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