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Study on Temperature Characteristics of
Friction Stir Welding Process by Numerical Analysis
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Abstract Friction Stir Welding is a welding technique for metal materials that utilizes the heat generated
by friction between the material to be welded and the welding tool that rotates at high speed. In this
study, a numerical analysis method was used to analyze the change in the internal temperature of the
welded material during friction stir welding. As the welding target material, AZ31 magnesium alloy was
applied and the welding phenomenon was considered a flow characteristic, in which a melting-pool was
formed. FLUENT was used as the numerical tool to perform the flow analysis. For flow analysis of the
welding process, the welding material was assumed to be a high viscosity Newtonian fluid, and the
boundary condition of the welding tool and the material was considered to be the condition that friction
and slippage occur simultaneously. Analyses were carried out for various rotational speeds and the
translational moving speed of the welding tool as variables. The analysis results showed that the higher
the rotational speed of the welding tool and the slower the welding tool movement speed, the higher
the maximum temperature in the material increases. Moreover, the difference in the rotational speed of

the welding tool has a greater effect on the temperature change.
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Fig. 1. (a) Tool shape and (b) Schematic of friction
stir welding[2]
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Fig. 2. Geometry of FSW model for numerical
analysis [2]
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Table 1. Material properties of modeling components

X Density Specific heat Therm'al.
Materials (ka/m) 0/keK) cog)cvl;lgglty
SKD61 7700 460 25
AZ31 1750 1050 80
Steel 8030 502.48 16.27
BRAA AZ31 vl e et 4848

A= 9 o] Hoju AEA 5o FE JHEE,
ARSI ufadlae F ARZ 3wtk Al 1 wt% Zn,
03 wt% Mno2 FAHM & dAFoMe AZ31s
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Table 2. Processing conditions of FSW

Case no Rotation speed (rpm) We(ﬁiiirii ied
1 400 100
2 800 100
3 1600 100
4 400 300
5 800 300
6 1600 300
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Fig. 3. Comparison of numerical and experimental
results of case 3
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Fig. 4. Temperature distribution on a sectional plane
of welding material in the case 3
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