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A Study on the Influence of Residual Stresses on Fatigue Crack
Growth Behaviors in the Weldment Plate with Various Thickness(1I)

A & F*
Yong-Hoon Cha

ABSTRACT

For the B =1 specimen with constant thickness, Crack growth rate is smoothly increasing in the a-N
curve. On the other hand for 8 =2 specimen with various thickness, the inflection point is observed in
crack growth rate near the thickness interface.

da/dN before the inflection point is increased. and da/dN after the point is decreased, compared to
the =1 specimen. da/dN near the thickness interface is approached zero. The descending point was
observed earlier as 8 increased.

Considering the relation between da/dN and A, the crack propagation rates for the case of 8 =1
incrased almost linearly, however, the crack propagation rates for 8 =2,3 decreased more rapidly near
the thickness interface. Additionally, the decreased point in da/dN for 8 =3 is farther from the
thickness interface than the case for £ =2.
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Table 1 Chemical compositions of SM58 steel (Wt %)

C Si Mn P S Ni C Mo
0.13 1 0.30 | 1.27 | 0.02 } 0.01 | 0.12 | 0.01 | 0.04

Table 2 Mechanical properties of SM58 steel
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Fig. 1 Geometry of CT Specimen{unit : mm)
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- - - Table 3 Chemical compositions of welding wire
Yield Tensile Elongation Young's (Wt %)
Strength Strength (%) Modulus
(kg/mm*) (kg/mm?) (kg/mm*) C Si Mn p S Fe
42.1 59.9 4.8 1.94%10! 0.08 0. 50 1.05 0.013 0.01 Remainder
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Table 4 Welding procedure

R Welding | Welding | Welding | Number | Gas
Welding
Method Current | Voltage | Speed of Flow
ot A | v |mm/min)| Pass | @
€Oz Gas | g 18 120 1 20
Welding
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Table 5 Experimental conditions of fatigue tests

Test
Type | Puax Pmin AP Load € Controt  Wave Tem.

(cT)| (Kg) (Kg) (Kg) Ratio (:“)‘ Mode Fom (T)
z
8

45 45 405 01 20  Load Sine 2
8 800 8 720 01 2  Load Sine 2
B 90 9% 810 0.1 20 Load Sine 22
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Crack Growth Rate, da/dN(mm/Cycle)
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