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Abstract

Steel are often used as the main materials of architectures and welded to joint two parts,
but residual stress(RS) is formed. Avoiding to harms of residual stress, we design different heat
treatment condition to eliminate weld residual stress, and combine microstructure and hardness
data to understand the process of residual stress relief. Residual stress start to relief about 17.1%
in 200 °C and decrease about 36.8% in 400 °C; Residual stress and hardness decrease rapidly in
600 °C recrystallization process; Residual stress is almost eliminated in 800 °C grain growth
process. Keywords: Residual stress, Weld, Heat treatment, Low carbon steel.
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Fig.1 Cosa-XRD residual stress measurement
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Table.1 Specimen chemical component

Element Fe C Mn P S

Contentswt(%) Balance 0.184 0.604 0.017 0.1.8012

Required Balance 0.18-0.23 0.30-0.60 0.04(max) 0.05(max)
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Fig.2 X-ray Diffraction phase analysis
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Fig.3 Residual stress of weld in (2)50 °C HT(b)100 °C HT(c)200 °C HT(d)400 °C HT(e)600 °C HT(f)800 °C
HT



Table.2 Average tension residual stress relaxation rate

Temperature Rel(%)
50°C -2.4
100°C 3
200°C 17.8
400°C 36.8
600°C 85.1
800°C 88.3
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Fig.4 Microstructure of weld (a)Without HT (b) After 50 °C HT (c) After 100 °C HT (d) After 200°C HT (e)
After 400°C HT (f) After 600°C HT (g) After 800°C HT
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Fig.5 Hardness of weld. (a) perpendicular to weld direction(b) cross section of weld

Fig.6 Microstructure of the hardest position (a) Original grain shape of y-Fe(b) Plate Widmanstatten ferrite(c)
Acicular Widmanstatten ferrite
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Fig.7 Residual stress and hardness after heat treatment of different temperature
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