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Characteristics of fatigue crack propagations with respect to the angles between
rolling and tensile loading directions of steel plates

Yong-Bok Lee*, Byung-Duck Oh"

Abstract

Steel plates used for common structures are manufactured by rolling processes in general. The rolling direction
traces generated during the processes have significant influences on mechanical properties and fatigue behavior
of the plates. The objective of present study is to investigate those directional characteristics for the enhancement

_ of steel structure safety. SS400 steel plates of 3 mm thickness are tested in this study. When the angles between
the tensile loading direction and the rolling direction of the plates are increased, their yield strengths are increased
and elongations are rather decreased. It is also shown that fatigue crack growth rates in the plates can be
increased according to the changes of those mechanical characteristics. For the safety of the structures, therefore,
it is critical to decrease the angles between the rolling direction and the tensile loading direction,

Key Wonds : Rolling Direction(¢}%i8}3p, Fatigue Crack Behavior(2] 279 7%), Ultimate Tensile Strength(21A7}%), Yield
Strength(3H27} %), Elongation( 418), Fatigue Strength( ] 27} %), Loading Direction(3}5:5}3}), Crack Growth
Rate(FGAM< ), Stress Intensity Factor Range(-3-8 A 4E)
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Table 1 Chemical compositions of specimen

Mater Chemical compositions (wt.%)
ial f C [.S | Mn | P S | Fe
S8 0.13 | 0.14 | 0.70 | 0.003 | 0.045 | Bal
400 . . . X X .

Fig. 3 Apparatus for tensile test (UTM : MODEL
T48-0)
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Fig. 5. Stress-strain diagrams of tensile specimens
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Table 3 Material constants by Paris law

specimen C m
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