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Frictiomr stir welding on thick plate of 7AS2 aluminum alloy
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Abstract: Frictionstir welds of 7A52 aluminum plate of 25 mm thickness were completed in a single pass. The ex-
periment results demonstrate that the adjusting scope of process parameters is very narrow when welding the plate of
25 mm thickness. When the rotating speed is 1 500 r/ min and the welding speed is 40 mm/ min, the good weld is a-
chieved, and the tensile strength of the weld reaches 330 MPa, and the elongation reaches 9. 6% . The welds consist
of three different zones. The weld nugget zone consists of fine equiaxed grains which size is about 4 Hm. Regarding
to the thermo-mechanically affected zone on the two sides, the advancing side consists of narrow slate grains, while
the retreating side consists of flat and nubby grains. The grains of heat affected zone have showed some reversion,
recrystallization and growth characteristics. The min micro-hardness occurs on the advancing side. For the grads of
thermo-mechanical action at the thickness direction is very large, it is difficult to achieve good welds as welding thick

plate.
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Table 1 Main chemical compositions of

7A52 Al alloy(mass fraction, %)

Zn Mg Mn Cu Zr
4.40 2.40 0.24 0.13 0.12
Cr Ti Fe Si Al
0.13 0. 06 <0.25 <0. 20 Bal.

FRERIN, BEPE Sk vet a8 % ol N Ao AR M 45 4%,
AP AE SO ARG, W Rk A Ak DL SE iR R
W R T 2SRRI BERF K e S

1300~ 1700 r/ min, $iHkEk 054 5 n) (4R B2 08
A 40 mm/ min . RIS, TEPRREER PR SERE ) 43
SRR, HIEC S AHRRAERI PR FE, 7E CSS ~44100
BT T ReSEIGHL EREAT R SE e, 7E POLYVAR -
MET Y22 W8 B &4 21, 7 KYKY -
2800 F14 H B L A BT BRI T I AT

2 LIGHER

2.1 ITZ5¥FM1R%E®RE R

TEJERRATE BT, R 5 4% 0 5 55 W) B K P 2 e
W, DRI AR SCE R — 5 R RS v= 40 mm/
min, 7EBEFELHEEHE N= 1300~ 1700 r/ min ]
ZAFT, 58 e N JR S R T R, ST 45
RE 1 s,

360

320+

280

Tensile strength/MPa
(W)
N
o
T

o

o

=
T

1 i | 1 1
il 1300 1400 1500 1600 1700

Rotating speed/(r*min~1)

1 AR SR o L T e 1) 5% R
Fig. 1 Relationship between tensile strength
and rotating speed of thick plate welds
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Fig. 2 Section of thick plate welds

uf, BRI

2.3 1REERIRIMLALR

TRIEHT, TAS2 BBA SO 41 272 R i 5L
HIH, 25N T s, FLH4 20 H
GRS ST (AR LV R, A e i
AL AR, EAR TR, WE 3 PR,
TAS52 855 41 2 EE R AL ALH R B oAk, &4
o RE 2B p B A AT HH AR KN B R R RS TR
SE O TAS2 AR P g s B R AL A 2 W ARAT o
FRU O SR B AR SR A

B3 7A52 G EMMRAL
Fig.3 Microstructure of 7A52 aluminum alloy
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Fig.4 Microstructures of 7A52 welds
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Table 2 M echanical properties of
base metal and welds of

7A52 aluminum alloy

State 6,/ MPa .2/ MPa § %
Base metal 496 445 11.0
Welds 330 269 9.6
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Fig. 5 Microhardness of 7A52 welds
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