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Table 1 Conditions of measuring of residual stress

Characteristic X-rays Cr-Ka,
Diffraction plane a-Fe(211)
Filter Vanadium foil
Stress determination sin®y method
Psi angle 0°, 15°, 30°, 45°
Irradiated area 2x4mm?

Tube voltage and current 30kV, 8BmA
Scan condition 1.0°

Peak determination

Half  value  width
method

Direction of measurement

Direction of bead

X-ray optics Parallel beam
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Fig.3 Measuring locations of residual stress
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Fig.5 Size and shape of wheel (mm)
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Fig.8 Measuring locations of residual stress on wheel

Table 2 residual stress at a

Residual stress (MPa)

Integral width

45.25 2.13
23.75 2.12
-18.00 221
-17.00 2.20

Table 3 Confidential limit of residual stress at a

68.3% confidence limit (MPa)

8.00

6.25

10.50

16.00

Table 4 Average residual stress

Position Residual stress (MPa) Integral width
A 45.25 2.13
B 23.75 2.12
C -18.00 221
D -17.00 2.20
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Fig.9 Improved experimental setup




Fig.10 Measuring locations of residual stress
on each bead
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Table 5 Residual stress (MPa)
. Without vibration With vibration
Position
150 120 150 120
120 110 100 90
110 100 100 30
140 90 80 70
50 100 50 50
Average 114 104 96 72
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Fig.11 Analytical model
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Fig.12 Perfectly-elasto-plastic force-
deformation relation
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Table 6 Ratio of residual stress of specimen with vibration
to that without vibration

Fe/mY
kZelFe
0.01 0.008 0.005 0.003
0.9 0.970 0.953 0.881 0.670
0.8 0.966 0.948 0.866 0.632
0.7 0.961 0.940 0.847 0.575
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