2024 4F 55 53 % 45 9
Vol.53 No.9 2024

PIMTITZ

Hot Working Technology CN61-1133/TG

ISSN1001-3814

SRR £, TH, KIB. 6061 4842 /AZ3 #6 2 7 F 2RI #HEHNR B HBAERD[T]. #Aun LT E, 2024, 53(9): 59-63.

DOI: 10.14158/j. cnki. 1001-3814. 20213559
http://www.rijggy.net  rjggy@vip.163.com

6061 sSAE &/AZ3] EE e RME B EEIR
iR E IR E N

=&, F H, ok B
(RREIXRF PMSEH TAFR, LB KR 030024)

# E. f#iH COMSOL Multiphysics A FRICHEST T 6061 4744 IAZ3L BEA 4 HFh 4 Jm BEFI BRI I = L AL A
D SIS HER B L, 38T T AR AR Sk S ORI A AT 15, 255 R I R e
e i DXL S S W AR A3 A , T o e A TSk Sy B AN , ELR B 0 Ry 28t B S B R e il
SHL R AR )N , v R DX 3 TR N VTR B A S AT, A B LSk S R S i S oy S

SRR B PRI (A 6061 1 4 AZ3L BE A 4 TR

HESEKE . TG453".9 SCHERFRIRES A X E 4T : 1001-3814(2024)09-0059-05

Numerical Simulation of Temperature Field in Friction Stir Welding
of 6061 Al Alloy/AZ31 Mg Alloy Dissimilar Metals
LI Jinzhe, WANG Qi, ZHANG Peng

(College of Mechanical and V ehicle Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract; The three-dimensional heat transfer model of friction stir welding of 6061 Al alloy/AZ31 Mg alloy dissimilar
metals was established by COMSOL Multiphysics finite element software, and the temperature field of the friction stir welding
was simulated. And the influence of the welding speed and rotation speed of the stirring head on the temperature distribution
was analyzed. The results show that the temperature field of the high temperature area is elliptically distributed during the
welding process. The highest temperature is located at the side of the magnesium plate behind the stirring head, and the
temperature of the contact area at the shaft shoulder is particularly prominent. With the increase of welding speed or the
decrease of rotation speed of the stirring head, the area of the high-temperature region decreases, the peak temperature
decreases obvioudly. The effect of welding speed on the temperature field is more significant than that of the rotation speed.
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Fig.1 Geometric model of friction stir welding
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Fig.3 Temperature cloud diagram of the workpiece
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Fig.4 Temperature cloud diagram of workpiece cross section
R B U X B TS A TR
SRMTIGER, ML 5 TR RSN
FEGRER, R AR Ak i ek K 1)
Rl 18 | i it B D X LR T IS PR R e A
TSR AL B Sy 7 A Bl b %) 2 A
R R T A S5 i PRI A0 8T 5 s
A SRSk R R R Ry, SRS AE
(BT | TR BRSO A A 2 S A 6
e, HARXNI MG, X F2RH T T2 B AR
F, RS2 IR A8 I L ) 5 7, BB 4
FERAL, HiRHOR, TF Mo MR SFE R e Al I
AR X e T EE G SRR SR TR,
MR K

50 782.03
mm 745.35

ok, e O 70867

N, L2

= S AMM L goee

A=
- Th 50 .

et ol =] 488.56

S e 451.88

- mm 41519

z -100 37851
y.! 341.82
=X 305.14

W5 TR 45 (i T PR
Fig.5 Temperature isosurface of the workpiece
22 IZSHMMERERRNZEMm

ULk 750 r/min, SR KR R T
PR EE = A E 6 Fow KRy 2.0.2.2.2.4,
2.6 mn/s 1Y T4 U6 (B I B 53 ) 4 866,846,829 FiI
815K, it BE 7 I MR IBIAR, | LBl 5 M Sl B2 6 0 , v
A 58] DXl e AR S i/, 23 A 2 B I AR A DA
T W S AT, AV i DX 30 R /)

PR FFRR R N 2.2mm/s, PR B P Sk 5 )
TR = BN 7 Fos . TAFIE R S+
ST 5L TE A G |, 700,750,800, 850 r/min 5 3 T 1Y
T AR R BE 43 91l 814,846,878 910K, 1iij 2415
EIR AR 5] 910K B, T/ n] Re4s B A4k .

«61-



PINT TS
Hot Working Technology

(@2.0mm/s IR /K (b)2.2mmi/s {mJ* /K (c)2.4mm/s IREE /K (d)2.6mmi/s TR /K
<866 =829 +815
50 _mm 800 50 mm 50 mm goo 50 mm 800
0 0 0
) -50 -50 700 -50 | 700
- 4mm 600 4mm 600 o 4mm 4mm
\ 0100 s \ 00 100
. 400 400 400 509 400
yzX 10050 mm I z yz 50 mm 300 yz —10050 mm ISOO
208 K 296 X o9a "293
&l 6 IRlAR4E B T TR = 1
Fig.6 Temperature cloud diagram of the workpiece under different welding speeds
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Fig.7 Temperature cloud diagram of the workpiece at different rotating speeds
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