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Analysis of Friction Stir Welding Process of Mg alloy by
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Moosun Kim", Seung-Ju Sur’, Jung-Seok Kim’
]Metmpolitan Transit Convergence Research Division, Korea Railroad Research Institute
“Advanced Materials Research Team, Korea Railroad Research Institute

2 o vk wyk &x|(Friction Stir Welding)> 54 44 thdow &4 53 84 Ane vp2ds o8-8t Aw §4
oate] Lol Hiah= 84 7IHolrt oW Aol E T4 HIA 2ole vhd At §3] 7|HS B-838ke] whoy
FHABDE T o, A Bk 4 el vkl FEe] 2% 3 5wl g3 £F A IHE Z8at
o] FAsIGTE BAS 913 £F A B9l FFIES BEste] mdly o S sk WA &4 aAle &=
wEk Waks wdE wEH FAR s on, UAd Fo] ot &3 5] e 9% 34 fF LS BAEH] S8
3d 493} FA Yor TEste] BARRItE 84 B &5 AR Atold QlE|Flol = wh Bl vme|y AAZRAE
Folate] 84 Ere dAY gIE skt A9l 5 A RAY S $3 A= A AFH2TE ARbe] W] we
&3 2Ae] £rot 25 545 gobd 4 Ak

Abstract Friction Stir Welding is a metal welding technique, in which friction heat between a welding tool and a
welding material is used to weld parts at temperatures below the melting point of a material. In this study, the
temperature and velocity changes in a magnesium alloy (AZ31) during the welding process were analyzed by
computational flow dynamics technique while welding the material using a friction stir welding technique. For the
analysis, the modeling and analysis were carried out using Fluent as a fluid analysis tool. First, the welding material
was assumed to be a temperature-dependent Newtonian fluid with high viscosity, and the rotation region and the
stationary region were simulated separately to consider the rotational flow generated by the rotation of the welding
tool having a helical groove. The interface between the welding tool and welding material was given the friction and
slip boundary conditions and the heat transfer effect to the welding tool was considered. Overall, the velocity and
temperature characteristics of the welded material according to time can be understood from the results of transient

analysis through the above flow analysis modeling.
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Fig. 1. (a) Schematic of friction stir welding and (b) tool
shape
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Fig. 2. Geometry of FSW model
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Table 1. Material property

Th 1
. Density Specific heat em}a.
Materials & g/m3) (keK) conductivity
5 (W/mK)
AZ31 1750 1050 80
SKD61 7700 460 25
Steel 8030 502.48 16.27

A8 A 542 S E(SKD61), &4 AA(AZ31),
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Fig. 4. Temperature contours in the middle cross section
of tool and part at time (a) 0.4 sec (b) 6.2 sec (c)
10.4 sec and (d) 14.2 sec
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Fig. 5. Temperature contours on the boundary of tool and
part at time (a) 0.4 sec (b) 6.2 sec (c) 10.4 sec and

(d) 14.2 sec
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Fig. 6. stream line of velocity in welded part at time (a)
0.4 sec (b) 6.2 sec (c) 10.4 sec and (d) 14.2 sec
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Fig. 7. velocity vector in welded part at time (a) 0.4 sec
(b) 6.2 sec (c) 10.4 sec and (d) 14.2 sec
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