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Fig. 1 Schematic diagram of electrically assisted stationary

shoulder friction stir welding

Table 1 Mechanical properties of AZ31B magnesium alloy at room temperature

Tensile strength/MPa Hardness, HRC Reduction ratio in area/% Elongation/% Yield strength/MPa
242 45 18.4 9 130
Fz2 AFENRET AZ31B B4 SRR
Table 2 Thermophysical properties of AZ31B magnesium alloy at different temperatures
. Thermal . . .
Tempf:rature/ Spci:;)lfccit};/)at conduct.ivity Coif; rcrlrf:lt of rf(l)zs:i: / Densit};/ Solﬂidus/ LiqLolidus/ I;L:)Sl;nt/g
c Ikg'T™ coeff’lﬁcllenitl/ expansion/K ' MPa (kg'm *) ¢ ¢ C
(W-m K")
20 1.02x10° 78.6 2.5%10°7 45000
100 - 90 2.7X10°7 42000
200 - 98 29X107° 35200 1770 468—549 616—0641 650
300 - 105 3.2X10° 26000
400 1.34%10° 112 3.5X10° 20000
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Stress distribution map with different input
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Numerical simulation of electric assisted stationary shoulder friction
stir welding of magnesium alloy

CHEN Shu-jun, WANG Lei, JIANG Xiao-qing, WANG Yi-lin, YUAN Tao

(College of Mechanical Engineering and Applied Electronics Technology,
Beijing University of Technology, Beijing 100124, China)

Abstract: In the traditional magnesium alloy friction stir welding process, the material flow performance is low, so
the weld is prone to defects. In this paper, COMSOL simulation software was used to establish a dual heat source
numerical model for magnesium alloy current-carrying static shaft shoulder friction stir welding (SSFSW), and the
influence of input current on material flow performance was studied. The evolution law of temperature field, stress
field and velocity field in welding process was obtained by numerical simulation by changing the input current
parameters. The results show that with the increase of the current, the temperature field distribution tends to be
homogenized along the direction of the weld thickness, the temperature gradient of the weld decreases, and the
peak stress field decrease from 532 MPa to 461 MPa, showing an obvious decreasing trend, which proves that the
material liquidity in the weld is significantly improved at this time. When the current reaches 150 A, the peak
welding temperature is close to the melting point of the material at 650 “C. At this temperature, it is easy to get the
weld without defect and the welded joint with excellent performance. The numerical simulation can effectively
predict the possible results in actual welding experiments, reduces the cost of a large number of experiments in
order to obtain reasonable welding parameters, and the simulation results will have important guiding significance
for the selection of process parameters.

Key words: AZ31B magnesium alloy; electric assisted stationary shoulder friction stir welding; numerical mode;

temperature field; stress field
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