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The Static Overload Effect Estimations on Fatigue Strength by The
Measurement of Local Strain Variation at The Weldment Toe

Hyun-Woo Lee*, Ju-Hwan Kim**, Hyun-Jae Kim***

ABSTRACT

Fatigue strength of the welding structure is governed by the residual stress at the weldment toe and static
tensile overloads were known as relieving the residual stresses. In this study, static tensile overloads were applied
to the welding structures which caused the relief of residual stresses. The amount of residual stress relief was
found as proportional to the change of fatigue limit at the given conditions. Based on the fact of the
proportionality between the change of fatigue limit and that of residual stress, simple measurement technique is
proposed. Modified stress-life curves based on proposed technique gave good agreement with test results.
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Fig. 1 Nonload Carrying Fillet Weldment Specimen
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Fig. 2 Stress-Strain Relationship near the weldment
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Table 1 Chemical composition(wt%) and mechanical
properties of material

Material C Si Mn P S Ceq
0.13~{0.1~ [0.51~ {0.008~ {0.003~ {0.25~
02 |0.19 | 079 | 0.025 | 0.007 | 0.29
Yield strength .
Mild Ultimate . .
(MPa) Elongation (%)
Steel 1y h
Design {Actual strength (MP2)
290~ N _
235 333 427~ 457 26 34
Table 2 Welding condition
Current | Voltage Speed Method |
50cm/min Semi-automatic
220A 26V
(=8.33mm/sec) CO,
3.1.2 AEER
A2ZAEE A% s52UL Table 33 o] 3
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Table 3 The loading conditions for fatigue test
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Over %oy

load | (as-welded) |07 0 7|85% 05| 85% 0y | 85%0,
Mean

I R
(MPa) (=117.50) | (=199.75)
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Fig. 3 Measurement of Residual Stresses by using

Section Method
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Table 4 Measured values of Residual Stresses

Condition 6 s (MPa) Meandpg)“s'*
202
(1) 0%ay 209.3
over load 227 (0.891 5,)
- " Y
(as-welded) 199
() 50% g v 190 159.5
over load 129 (0.679¢,)
78
() 85%ay 146 107.0
over load (045506 ,)
97
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Fig. 7 Static overload effects on the fatigue limits and
the residual stress relief at the weldment toe.
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Fig. 8 Fatigue lives corrections which were
affected by static-over-load and mean-load
by the proposed correction method
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