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Method of Improving Fatigue Strength by Peening on Base Metal and
Development of Mechanized System
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Abstract:

Hammer peening is used for improving fatigue strength of welded joint. In general peening method impacts are
introduced on the weld toe, however, in this new method impacts are introduced on the base material near the weld
toe. Since impacts are introduced on the flat base metal, this method does not affect the quality of the weld and stable
fatigue strength can be achieved. Through finite element (FE)-analysis, the correlation between the area of
depression and the fatigue strength was confirmed, and the threshold level required for improving fatigue strength

was defined. Also in order to expand applicability, faster treatment method by using mechanized system was

developed.
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Fig.1 Hammer peening on base metal
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Photo 1  Air tool for hammer peening
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Fig. 2 Specimen for fatigue test
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Fig. 7 Residual stress distribution around weld toe
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Fig. 9 Specimen for fatigue test
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Table 1 Local shape of fatigue test specimen after peening
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number range | of cycle}s (mm) | (mm) | (mm) .,
(MPa) | (X107 (mm”)

1 300 260 2.55 0.24 2.45 0.70

2 250 490 2.55 0.25 2.44 0.70

3 225 1140 2.95 0.22 2.06 0.52

4 200 Run out | 2.80 0.24 2.20 0.64

d: Distance from weld toe

Weld toe?

h: Depth of depression

Surface of
base metal

b: Width of impact area
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