000000000000

FEATURE : Materials and Machineries for Transportation Industry

gooo

obotdbtdboobtdbtububoubogo

Improvement of Fatigue Strength of High-tensile Strength Steel Sheet with

a pierced hole
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The effects of piercing and coining on fatigue strength were investigated for 590MPa grade hot rolled high-
tensile strength steel sheet. Decreasing the piercing clearance improved the fatigue strength as a result of
decreased fracture surface roughness and lowered residual stress. Coining the fringe of a pierced hole
improved the fatigue strength because residual stress decreases as the coining load increases. Results
showed that coining at larger loads and the use of a coining punch with a smaller nose angle are effective in

improving overall fatigue strength.
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Table 1 Mechanical properties of specimens

TS YP TS El A
grade (MPa) (MPa) @) @)
440MPa 330 454 35 62
590MPa 523 597 25 58
780MPa 710 802 18 50
@ 10mm pierced hole
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Fig. 1 Shape of fatigue specimen
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Fig. 2 Schematic illustration of coining punch
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Fig. 5
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Fig. 3 Relation between fatigue strength and TS
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Fig. 4 Change in fatigue strength with clearance
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Photo 1 Examples of the fracture appearance
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Fig. 6 Explanation of changes in fatigue strength of shear droop

burr side
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Fig. 7 Effect of coining load on fatigue strength
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Photo 2 Examples of the fracture appearance
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Fig. 8 Changes in residual stress on shear droop side with coining
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Fig. 9 S-N curve of notched specimen coined with different punch
shape
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Fig.10 Change in residual stress on shear droop side with coining
load
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Fig.11 Relation between fatigue strength and residual stress
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