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A Study on the Influence of Redistributed Residual Stresses on Fatigue
Crack Growth Behaviors in the Welded Plate with Various Thickness
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ABSTRACT

Though the magnitude is decreasing, the compressive residual stress is always distributed during

fatigue crack growth near the crack tip. This means that the residual stress is released during fatigue

crack growth due to the alternative load.

AKjy is modified by using the initial residual stress and the redistributed residual stress in uniform
and various thickness welded specimens. The former is denoted by AKjy.s; and the latter is denoted by

A KIV.ef{.r'

AKveii: gives more accurate relations in da/dN vs. AKp curve, however the difference is very

small.
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Table 1 Chemical compositions of SM58 steel(Wt %)

C Si Mn P S Ni C Mo
0.13 10,30 | 1.27  0.02 } 0,01 | 0.12 | 0.01 | 0.04

Table 2 Mechanical properties of SMS8 steel

Yield Tensile Elongation Young's
Strength Strength (%) Modulus
(Kg/mm?) {Kg/mm?) {Kg/mm?)

42,1 59.9 34.8 1.94 X164
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Fig. 1 Geometry of CT specimen(as weld)
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Table 3 Chemical compositions of welding wire(Wt %)

[ c Si | Mn P S Fe
$ 0.08 0.50 1,05 0.013 Q.01 Remainder
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Table 4 Welding procedure

. Weiding | Welding | Welding | Number | Gas
Welding
Method Current | Voltage | Speed of Flow
€ (A) (V) |(mm/min)| Pass (N
€0 Gas |y 18 120 1 2
Welding

2.2 Al@iuhy

2APLE AP-9A HaAgdoegs ASTM
E647-839 &3t e, A ols AA 3 (sine
wave) 2.2, 3EH|(R)E 0.12 3t 34341,
SHEYHESE 20Hz, 484 25 2T(HL)=E
gt 92 AE 273L Table 59 2t}

Table 5 Experimental conditions of fatigue tests

(Tcyf) (Kg) (Kg) (Kg) Ratio T::‘) Mode Form (CI
B=1 450 45 405 0.1 20 Load Sine 22
B=2 800 80 720 0.1 20 Load Sine 22
B=3 900 90 810 0.1 20 Load Sine 22

W ZAHA] pre-crackingS ¥ @Al Hdsl
FHT 20% & 3FoAM 5%4 ZAAFEA, 7]
AZFE =28 o 2mme) o 792 ¥Uoh
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Fig. 2 Redistribution of residual stress caused by fatigue
crack propagation( p=1)
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Fig. 4 Redistribution of residual stress caused by fatigue
crack propagation( B =3)
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