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Evaluation of Residual Stress in Laser-peened High-strength Steel

by X-ray Diffraction Methods

Yoshihiro SAKINO, Yuji SANO, Akiyoshi TAKAGI and Ryoji SATOU

Synopsis

Laser peening can introduce compressive residual stress to the surface and, therefore, is effective in enhancing the

fatigue strength. This study used laser-peened high-strength structural steel to compare the residual stress near the

toe of the welded zone measured by two type of X-ray diffraction methods, " Sin?y method" and "Cosa method". The

Cosa method is recently developed method, whereas the Sin?y method is conventional method.

It is concluded that the Cosa. method can apply to residual stress measurements in the toe of the welded zone, because

surface and depth distributions of residual stress measured by two type of methods were agree rather well. Moreover,

effect of laser peening conditions on surface residual stress on high-strength structural steel is investigated by using

the Coso method.

Key Words: Residual stress, X-ray diffraction, Sin?y method, Cosa. method,

Laser peening, High-strength steel, Box welding
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Fig. 1 Underwater laser peening
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Fig.4 Fillet weld specimen
Table 1 Mechanical property and chemical composition
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Mechanical property Chemical composition (%)
ov |ov | 8 [yR]lc]si|m|pr|s]a|[N][co|m|v]B]1] cg
(MPa) | (MPa) | (%) | (%) X 107 x10° X107~ x10° X107
HT-1 804 823 21 95 15 | 36 | 120 | 12 1 1 1 10 12 0 1 42 42
HT-2 812 745 21 92 14 | 25 | 130 | 10 3 1 2 26 0 0 8 0 42

Ceq=C+Si/24+Mn/6+Ni/40+Cr/5+Mo/4+V/14
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