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Dual-Phase (DP) material is 

widely used in automobile 

industry.

Hard martensite phase

Soft ferrite phase

High strength

Adequate ductility

DP600
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[1] K. Masubuchi, 1980 Analysis of welded structures, Pergamon Press, London. 

Distortion[1] Stress corrosion crack 

Residual stress affects:

• Low cycle and high cycle fatigue performance

• Distortion

• Stress corrosion cracking (SCC) 

• Crack initiation and propagation. (Damage tolerance)

For the reasons above, the residual stress after welding of DP600 is studied.
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Microstructure evolution of cold rolling[2]

[2] Karlsruche Institute of Technology, Project A1: Microstructure evolution during rolling and recrystallization

Anisotropy influence on residual stress distribution after welding is complex 

Schematic plot of cold rolling

Along different directions, 

elasto-plastic responses of 

DP600 are different

With the change of microstructure 

locally, the anisotropy is changed.
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Body heat flux source:

• Gauss distribution

• Same Center value

• Laser Power, welding speed, 

absorption efficient
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Rectangular transition type

Wedge transition type

• Rectangular transition type consumes 

less time than wedge transition type

•C3D8R element type saves much time 

than C3D20R in stress calculation with 

nearly no difference in result



Numerical simulation on the residual stress of Nd:YAG 

laser welding DP600

7

Weld line

Zoomed

2layers 3layers 4layers
3layers yields good result with 

little time 
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S005

S015

S020

T410

T600

T770

T940

Strain range 

model name Temperature range 

model name
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With the higher temperature 

plasticity data input into stress

model, the residual stress S22 result 

to be lower.
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The residual stress S22 at the 

fusion zone is changed, which 

may be relevant with the 

material model stress of max 

strain.
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The residual stress transversal to 

rolling direction is influenced 

obviously by anisotropy parameters.
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Along transversal line of weld, the up 

surface is examined by XRD, the interval 

is 1mm with 17 points.

The examine of residual 

stress needs long time, 

only part of result is 

presented at presented. 

From figure right, the 

simulation result agrees 

well with experiment 

observation.
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Merci


