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The X-ray stress analysis was examined for an arc-melted NizAl intermetallic compound, which consists of coarse
grains and exhibits strongly preferred orientation. The imaging plate was used as an X-ray detector, and continuous
Debye-Scherrer rings were obtained from such coarse grained material by applying an X-Y plane oscillation
method. Mechanical bending stress was applied to the specimen for measuring the X-ray elastic constants and stress
constant. An ideal orientation method was adopted to obtain these parameters. It uses the diffraction lines which
belong to the same zone axis. These experimental elastic constants were compared with the theoretical values cal-
culated from the elastic compliance of NisAl single crystal.

The results obtained are summarized as follows;

(1) The X-ray elastic constants measured from NizAl 220 diffractions which appeared at ¢ = 0.537° and 60.537°,
were Ex/ (1 + v x) = 176GPa, Ex=220GPa and v x=0.253.

(2) The theoretical Young’s modulus Eo at ¢= 0" was calculated as 207GPa from the elastic compliance of NizAl
single crystal. This value means the elastic constant in the direction of the tensile axis for the grains which contribute
to the diffraction. Young’s modulus Eg at ¢ = 60° was similarly obtained as 228GPa. The experimental value of X-ray
elastic constant Ex (220GPa) was intermediate between the theoretical values.

Key words : X-ray stress measurement, NizAl intermetallic compound, Preferred orientation, Coarse
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Table I. Conditions of X-ray stress measurement.

Equipment MSF/2M(Rigaku)
Tube voltage 30 (kV)
Tube current 10 (mA)
Exposure time 600 (sec)
Camera length 125 (mm)
Collimator ¢ 2 (mm)
" Diffraction line | 1 NiAI220
Characteristic X-ray VKa
Filter Ti
Diffraction angle, 2 8 166.927(deg)
7=(180-26 )2 6.537 (deg)
Ty ow | 7,-6,-5(deg)
high ‘ 53, 54,55 (deg)

% Masked area

Fig. 1. Schematic illustration of plane oscillation and
coordinate system for X-ray stress measurement.
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Fig. 2. Macrophotographs of NizAl ingot.
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Fig. 4. Intensity distribution of 220 diffraction in the
direction of ¢.
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Tablell. X-ray elastic constants, stress constant and mechanical Young's modulus obtained in the

present study.
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