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Fig. 1 Illustration of specimen

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

406 BUNSEKI

Surface normal¢/,
QP 'l"\z 9 X

X-ray

Specimen

(a)ln-plane

X-ray |attice plane
U4
Surface_s Jyj » normal
o o
Specimen

(b)sin® ¢ method

Fig. 2 X-ray optics coordinate system of measure-
ment

Fig. 3

Overview of measurement instruments

L7,

2:2 XREHOAE

In-plane #:1& Fig. 2 (a) \ZRT L& 24
AR EO X BASIZ L o TRERET LT i b om
WEBLHETHD., SO LD Fig 2 (b) OL) &t
ko yfs (AGHG) REELERLL. 0o, FKE
DEVEITE—-LFEL, T A -5 OREdITARE
LR oTwA, AFRICHVZ X MEEE) 73
ATX-2000 % HV: 7z, HEOHEIL Fig. 30@E) TH 5.
AEBRTIX, CuKo M BB X MAEAEREICT
L, BE 40kV, B 80mA DFEMFE L. E4H
E4MHE Table 11ZR L7z, A 2 0 12V TIdRAE

KAGAKU

(2006)

Vol. 55

Table 1 X-ray stress measurement conditions (In-

plane)
Radiation Cu-Ko
Wavelength/nm 0.154
Radiation filter Monochromator
Tube voltage/kV 40
Tube current/mA 80
Highness slit/mm 2
Divergence slit/mm 0.05
Incident angle/deg 0.25
Take-off angle/deg 0.25
Diffraction/hkl TiN(220)
Fixed time/sec 60
Detector Scintillation counter

.. .9
Table 2 X-ray stress measurement conditions (sin” y

method)
Radiation Cr-Kou
Wavelength/nm 0.229
Radiation filter \%
Tube voltage /kV 30
Tube current/mA 20
Irradiated area/mm’ 2mm dia.
Diffraction/hkl TiN(811)
Fixed time/sec 300
Detector PSPC
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Fig. 4 X-ray diffraction pattern
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Fig. 5 In-plane diffraction pattern (o0 = 0.25deg)
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Application of In-Plane X-Ray Diffraction Technique for Residual
Stress Measurement of TiN Film/WC-Co Alloy
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An in-plane X-ray diffraction technique was used to measure the residual stress of a CVD
(chemical vapor deposition) TiN-coated WC-Co alloy. We could obtain the diffraction pattern
from a thin film layer, eliminating that of the substrate. In the case of a conventional X-ray dif-
fractometer, the X-ray penetration depth is about few um. However, for a grazing incidence
beam it is only 0.2 um. Depth profiles of residual stress in TiN film layer were evaluated by the
present method and the conventional sin®y technique. We concluded that the in-plane diffrac-
tion technique enables us to determine the residual stress in a CVD-TiN film having an oriented
texture. It was found that the residual tensile stress generated a mismatch of the coefficient of
thermal expansion between the film and the substrate.

Keywords : X-ray diffraction ; in-plane diffraction ; TiN film; chemical vapor deposition ; residual
stress ; tungsten carbide-cobaltite.
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