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TRANSACTIONS OF THE CHINA WELDING INSTITUTION November
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Table 1 Chemical composition and mechanical properties of 2519A-T87 aluminum alloy sheet
AT (B 5L, %) PAE e
Cu Fe Mg Mn Si Ti Zr Al BURRBER /MPa  JHIRSEERp o/ MPa WG RA(%)  WEH/HV
5.80 0.10 0.20 0.30 0.02 0.05 0.19 #RE 422 9.2 144

1 BB FSW REE
Schematic of auxiliary heating during FSW
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Fig. 2 Velocity boundary conditions in FSW process
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Table 2 Heat transfer coefficients
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7‘}‘{2& i‘%ﬁ K/(W.mfzocfl) Th/oc

JC T 300 30
C-FSW

A 30 30

P-FSW JE I 3 100
(100 °C) A 30 30
P-FSW JR T 3 200
(200 °C) b e N T 30 30
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SRR 5 &, R SERIR M N AR TR 5 80 R 275 AR
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BB RES R ST

% 3 2519A-T87 $a& & Johson-Cook ZN#iE R 4
Table 3 Material parameters in Johnson—Cook constitutive model for 25619A-T87 aluminum alloy

IR T HR I g MR SRR AR AR SRS E MRS APRMRIkIEEL  SHIRE IARHE A B AR
A/MPa B/MPa C n m Tre/°C Tmelt/°C &0
452.68 282.60 0.0142 0.42 0.74 30 542 1.0
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B3 #EINRESLIREEENFRER
Fig. 3 Simulated and actual image of weld surface. (a) simulated image of weld surface in C-FSW; (b) simulated image
of weld surface in P-FSW(100 C); (c) simulated image of weld surface in P-FSW(200 C); (d) actual image of
weld surface in C-FSW; (e) actual image of weld surface in P-FSW(100 C); (f) actual image of weld surface inP-

FSW(200 C)
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(a) C-FSW

(b) P-FSW(100 °C)

(c) P-FSW(200 °C)
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Fig. 4
FSW(100 C); (c) P-FSW(200 C)
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Images of simulation results and experimental results of section plastic strain and defects. (a) C-FSW; (b) P-
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Images of temperature field simulation results. (a) C-FSW; (b) P-FSW(100 C); (c) P-FSW(200 C)
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Fig. 6 Calculated and experimental welding thermal
cycle at the measuring point
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Fig. 7 Welding thermal cycle simulation results of
nugget zone
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Fig. 8 Selection of tracer particles and characteristic
point. (a) Distribution of tracer particles; (b)
Selection of the characteristic point

-5 FFZEI 22 1) B v O e e AR BT O, 55—
R U B R SRR M, DLIET 9a vh SR AR I

HEONE TR R P Bk T s Sl O 5 A 4k
ORLTIB B IE BN, XLk Rk 42 5 /R H]
NHEAJRIRM, BREER K BERE TS, KRR
M R aE O HEARTEEMDT SRR, T
EDTR, [mL SR 00 7 A i e 2 I, A/ NER a3
K- B AR R M, DLIE 9a L ki SR AL
TR FE LM RIS T7, R ERBEHEFE K e iz
3, DLIEl 9a HfvilE ki1

: Os i 4s
RS ;
H 7’5""&] BV | 1.;_'.
AS o
(a) C-FSW
: 0s 45
RS | i J
Ji1A] ,._:*.,"‘- G .
AS '
(b) P-FSW

B9 HAMRETARNLRERNFSH
Fig. 9 Tracer particles distribution at different times
from top view. (a) C-FSW; (b) P-FSW
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Fig. 10 Tracer particles distribution at different times
from side view. (a) C-FSW; (b) P-FSW
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Fig. 11 Flow path of marked particle P near the pin in 3D space. (a) C-FSW; (b) P-FSW(200 C)
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