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Abstract X-ray diffractometers are used to characterize material properties, such as the phase, texture, lattice constant
and residual stress, based on the diffracted beams obtained from specimens. Quantitative analyses using X-rays are
typically conducted by measuring the peak positions of the diffracted beams. However, the long-term use of the
diffractomer, like any other machine, results in errors associated with the mechanical parts, which can deteriorate the
accuracy of the quantitative analyses. In this study, the process of correcting systematic errors in the 26 range of
30~90° is discussed, for which strain-free Si powders from NIST were used as the standard specimens. For the
evaluation of the impact of such error correction, we conducted a quantitative analysis of the true lattice constant for
tungsten thin films.
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Table 1. Peak positions (20) for the interplanar spacings
of the Si powder using Cu K-a radiation. Miller
indices are given in the form of (h k 1) to
specify crystallographic planes.

h k 1 20 (degree)
1 1 1 28411
2 2 0 47.300
3 1 1 56.119
4 0 0 69.126
3 3 1 76.371
4 2 2 88.024
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Fig. 1. Definition of rotating axes for the X-ray
diffractometer.
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Fig. 4. Interplanar spacing (d) as a function of sin’w. Red
and blue data points correspond to the results
before and after error correction.
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Table 2, Summary of the residual stress and true lattice
constant depending on the correction of the
X-ray diffractometer. Poisson ratio and Young’s
modulus for this computation are 0.32 and 352
GPa, respectively.

. Young’s Residual True lattice
Correction Poisson modulus stress constant
ratio [10 GPa
[10] (GPa) (MPa) A
[11]
Y -77.0 3.1685
0.32 352
-73.6 3.1711
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