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Development of Friction Stir Welding Simulation Method Based on Particle Method

by Zhihao LI, Kazuki IKUSHIMA, Fumikazu MIYASAKA and Masakazu SHIBAHARA
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(a) Type A: Kissing bond

(c) Type C: Backside cavity defect (d) TypeD: Surface cavity defect

Fig. 1 Cross sectional photograph of joining defects in FSW?.
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Fig. 2. Flowchart of Particle Method.
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Fig. 5 Distribution of temperature in x-y plate
on traveling speed v=60mm/min.
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Tablel Material properties of A1100

Density [kg/mm?] 2.7x10°
Thermal conductivity[W/mm - K] 2.34x10°
Specific heat[J(kg*K)] 900
Melting point[K] 933
Q[kJ/mol] 158300
n 5.66
A[Pal] 0.045 x 10°®
A Exp(24.67)
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Fig.6 Surface temperature in x-y plane
on traveling speed v= 60mm/min.
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Fig.8 Surface temperature in x-y plane

on rotational speed N=1000rpm.
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Table2 Material properties of SUS304.

Base metal

Density[kg/mm?3] 7.8%x107°
Thermal conductivity[W /mm - K] 1.67 x 10*
Specific heat[J(kg*K)] 590
Melting point[K] 1750
Q[kJ/mol] 401000
Fig. 9 Analysis model. n 4.32
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Fig.10 Distribution of damage index by negative ¢ 500

pressure model in smaller heat input.
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