66

- Kk F%kk
e MR LIS % R T

wadetn AAE AP
“uAwsE AR dTa
nAoetm et AsleE,
“nAvshz ARTAE AT 4

A Study on Non-linear Behavior in Welded Structures by Mechanical Stress Release Method

Jung-Hyun Kim*, Gyung-Bok Jang**, Hun-Sung Yun***, Sung-Soo Kang* and Sang-Myung Cho***

*Research Institute of Mechanical Technology, Pusan National University, Pusan 609-735 Korea
**Research Institute of Industry Science Technology, Pukyong National University, Pusan 608-739, Korea
***Division of Materials Science & Engineering, Pukyong National University, Pusan 608-739, Korea

Abstract

The release of residual stress by mechanical loading and unloading is often performed in the fabrication of box
structure for steel bridge. The proper degree of loading and unloading is significant at release method of residual stress
by mechanical loading because that degree is changed by material and geometric shape of welded structure. Therefore,
the simulation model that could exactly analyze the release of residual stress by mechanical loading is to be necessary.

In this study, the non-linear behavior of weldments under external loading and unloading, such as the decrease and
increase of structure stiffness, was investigated by monitoring of nominal stress and strain. Tensile loading and
unloading test and the proper degree of stress relaxation was measured by sectioning technique using strain gauge.
Analysis model that is indispensable for the effective application of MSR method was established on the basis of test
and measurement result.
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Table 1 Chemical composition (%)

C Si Mn P S
_ 10000
0.143 0.00693 | 0.6565 0.015 | 0.00898
' 8000
Table 2 Mechanical properties 5
% 6000
Ultimate tensile | Yield strength . o g
strength (MPa) (MPa) Elongation (%) —
1000 |
417 292 39
2000 -
Table 3 Welding conditions
Mode Current | Voltage | Speed Pass 00 : 5'0 + 1'00 : 11_0 - 2'00 : ;0 .
(A) (V) |(cm/min)| (ayer) .
Time (min)
MAG 260 23~24 50 1 Fig. 2 Conditions of mechanical stress release
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Fig. 4 Temperature distribution and deformation
shape(x5) during welding
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Fig. 5 Boundary condition for welding
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Fig. 9 Distribution of welding residual stress
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Fig. 10 Comparison with residual stress according
to the result of experiment and FEM (after
welding)
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Strain

Fig. 11 Stress-strain behavior by mechanical stress
release (FEM)
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Fig. 11 Stress-strain behavior by mechanical stress
release (FEM)
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