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Abstract

In this study, a finite element model is established based on the computational fluid dynamics. The
velocity vector diagram and the streamline distribution of the different process parameters are
obtained in the FSW process. The results show that with the increase of the rotating speed of the
pin, the material flow near the pin is more violent and the effect of welding speed on material flow
is not obvious. It is indicated from the simulation results that the welding speed can be enhanced
to increase liquidity at the bottom of the weldment, but not to improve liquidity of the weldment
surface.
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5 FF BE P2 I8 (Friction Stir Welding, FSW)s& 3k [ ARH0F 78 & W 0 — Mol B4 [ AR R R oR, TEMT M
R FERAFIHEE AR . PUEZIBESUAE) Z R[] [2] [3]. E FSW i FEdr, #kHrg 8 vER AR B %
%E#%MT%@mﬁE%ﬁE PHLFEMIX . HFEMAX), R0 2B R R CFLIR RS A S 375 A g

S FIRFEROUL 5 M (03 FSW B3k R IR, “S” 28, §5i&s:. 2. i Mg 5 iR
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RO I o5 R AT AL A I R T RE ) AT 7T FSW Ik R f — o o T T2 B, x4 37 A 58 36 LR JE A
e P L2806 € BA BB E . BT ERA3) /)% (Computational Fluid Dynamics, CFD)#
WS FSW AR 72 N T FSW A M RHA SIS 7L . 2T CFD BLIRIIAAL, Keglte bRl
BYEAEA R, 8 A BRARRBUNE R RAR )2 AT . CFD AR MG R R A BEAR, A% &
PiPE AN AR (4, mT DA R0k e AR AR, o BRI, ASSCE T CFD Big, 307 FSW g 7%
AT, BT RERAR S ARSI, N SEbRA IR R S

2. CFD =8 T
2.1. EHIAE

CFD #A AR R RHR O, A2 — iR 2 BB 9) 0 T A B S TR B, ER
¥§‘ et BRaE. RETEAN SRS BE BT, RN AR B i 2 R T IR E A B T E A A
SPIEEME . CFD HU M DURX = ANEACE RO IEA,  IF AR 70 s o T U 7 IR 2 AT A, 48
ﬁ*%%ﬁi%ﬁ“%%%mﬁﬁﬁ%ﬁﬁﬁ 5, WREEATTREANIBOT AL )5, Wi
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Table 1. Material properties of 6061Al alloy used in model
F 16061 IHEEMEIERESH

g/ C MER/Wm k! ELHYT (kgk)™ I kgm”
25 175.8 700

100 180 795

200 182 879 2700
300 184.2 863

400 188.4 1005

2.3. JL{AEE

BOE LA JUATRSE Y 120 mm < 30 mm < 3 mme. FERESAFNRIARAL B, 27 oh ROy, Rk
RIMAELFAEFE, FE0STH IR AT N THAR PR &4y . FSW bR rh i Sk S5 AR R AE AR AL B AR
PR R s & SBOH RIS AR R AR, AR RS, ASCRAIAE - E 77 200 Bt
P REREAT RIAL,  BIUMREABOE N 1 BB BERUN THEI, - AORHI HE 1AL o AR

3. ERESH
3.1. REF

VOB RN 120 mmy/min, FiHE LI @EZ 53 708 600 r/min. 900 r/min A1 1200 r/min, 4] 1 ffios
AN [Tt 3 T 4 Sk JE L R I (AS) B S B M (RS) MR FE R B ], MR T DL H, PARMETES
£5 SN B 2 Tv) I 71 & & S et = 1 UL BV, % B S M M Y B 95 V= e SN AW 2 & O - NG Y- s B R it ) = DL I8
TR R 3 Sk Fl B AN B R S o I FL TR (e % R TR I E R, s B AR ) R
RIS ik Sk JRG 0 A BT B R 20 iR B A bk Sk e e A 1m) B SRt a3, e s Sk 1 IX
W, AR, W VEAR . B T B G N T, S Ak R R A TE AN 0.285 m/s $ENE] 0.558
m/s, PP SKBHE XA RS PE I B8, X R B T SRk mE R e, AR T E 2 AGE, B
JERPRURG BEJk /N800, DR, FEPRREIR RS ORI B L, Pl i 40 e S T e A A Xk
PR 98 1 i B S

B P Sk TR B 2 900 t/min, JRFEHE 408 60 mm/min. 120 mm/min Al 180 mm/min, [¥] 2
Frn Atk R R B R 2, MBI AT DAE Rl R O I, B Sk BT X S AR 347
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Figure 1. Vector diagram at different rotation velocities
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Figure 2. Vector diagram at different welding velocities
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Figure 3. Material streamline around pin
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Figure 4. Strain rate nephogram at different welding velocities
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Figure 5. Strain rate nephogram at different rotational velocities
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