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Abstract

The measurement of residual stress distribution of SizN,/SUS304 joint was performed on 23
specimens with the same joint condition using PSPC type X-ray stress measurement system and
the two-dimensional elastoplastic analysis using finite element method was also attempted. As
results, residual stress distribution near the interface on the ceramic side of the joint was revealed
quantitatively. Residual stress on the ceramic side of the joint was turned out to be tensional near
the interface, maximum along the edge, varying in accordance with the condition of the joint and
variance to be most conspicuous for the residual stress normal to the interface characterized by
the stress singularities. In the vicinity of the interface, the high stress concentration occurs and
residual stress distributes three-dimensionally. Therefore, the measured stress distribution differ-
ed remarkably from the result of the two-dimensional finite-element analysis. Especially at the
center of the specimen near the interface, the residual stress, g, obtained from the finite element
analysis was compressive, whereas measurement using X-ray yielded tensile g,. Here we discuss
two dimensional superposition model the discrepancy between the results from the two dimension-
al finite element analysis and X-ray measurement.
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Table 3 Conditions for X-ray stress measurment

System PSPC/RSF system(Rigaku)
Characteristic X-ray CuKe
Diffraction planes B3-5isN,(323)
Filter Ni filter
Tube voltage HkV
Tube current 40 mA
Collimeter 0.5 mm
Method Sing iso-inclenation method

Incident angle

¢=0, 15, 25, 35, 40, 45°

Fixed time

300 sec/1g

Stress constant

—806.5 MPa/deg

Peak position

Parabola peak top method
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specimen(x-axis)
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Table 4 The result of bending test

No Fracture Fracture load Maximum Residual stress
strength (MPa) {N) displacement(mm) {(MPa)
1 412.8 497.3 0.19 67.77
2 403.8 486.5 0.20 67.6
3 380.3 458.2 0.17 92.3
4 359.8 431.9 0.22 73.49
5 355.9 428.7 0.19 102.2
6 353.7 424.6 0.20 80.8
7 140.3 169.0 0.08 293
8 136.9 164.9 011 202
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