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SRR A PE R B A R A RS2 AER 5 mm R
2024-T351 1 7075-T651 4a&EMbr, HALZERI N
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Fig.1 Macro-morphologies of dissimilar AA2024-7075 joints:
(a) 60 mm/min; (b) 100 mm/min; (c) 240 mm/min
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Fig. 2 Orientation distribution map, misorientation angle distributions and {111}pole figures of two base materials: (a), (c), ()

2024; (b), (d), () 7075
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Fig. 3 Orientation distribution maps((a), (d), (g)), misorientation angle distributions((b), (e), (h)) and {111} pole figures((c), (), (i))
and ODF((c"), (f), (i")) of SZ: (a)—(c) 60 mm/min; (d)—(f) 100 mm/min; (g)—(i) 240 mm/min
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Fig. 4 Orientation distribution maps((a), (d), (g)), misorientation angle distributions((b), (e), (h)) and {111} pole figures((c), (f), (1))
and ODF((c"), (f'), (i")) of CZ: (a)—(c) 60 mm/min; (d)—(f) 100 mm/min; (g)—(i) 240 mm/min
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Fig. 5 Orientation distribution maps((a), (d), (g)), misorientation angle distributions((b), (e), (h)) and {111} pole figures((c), (), (1))
and ODF((c"), (f), (i")) of BZ: (a)—(c) 60 mm/min; (d)—(f) 100 mm/min; (g)—(i) 240 mm/min
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Fig. 6 Orientation distribution maps((a), (d), (g)), misorientation angle distributions((b), (e), (h)) and {111} pole figures((c), (f), (i))
and ODF((c"), (f), (i")) of 1Z: (a)—(c) 60 mm/min; (d)—(f) 100 mm/min; (g)—(i) 240 mm/min

W T ) 2R AZ DX X P B ok RO B AR RR Y, R, fEBE THRMEM N RE
. ¥R AR AR 25 &, HEFLBEPEEE 10 ELARIZ MR SRS, BB R, LAk, ERREREN
PR RE P TR LW RS, SBULBUE A F, KEMAERE, HEEANRKR, RRE—E
WEE AT RO L MRS R, S RZAE RENBRKENSEIEE, REFRSRD . 5%
S MR SRR BEREer 5 TAFRZES S XHEAXEA, #E X AR ERS, SRR



FRAT, & ARG SRR SR B 2 R kR 2261

329 B3 10
8
—— 60 mm/min
—— 100 mm/min
6| —— 240 mm/min

0 é éll 6 8 10
Grain size/um
B 7 A% F X AR RS o A 1B

Fig. 7 Grain size distribution map of IZ in nugget zone
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2 W7 B, UREZENTORMIEARTE SRR, X
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(180+7.6) HV . JEAZ X fill EEBEAIK T~ 2024 BEFY . 1X 2
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WA BT FSW IAXIFRPE, SEURZX A
RIS, SRR S OR . BEE SRR
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Fig. 9 Microhardness distribution in cross section of joints
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SAERA S 2024-7075 bt EE BRI B
PEREUNZR 1 Fvs . 8k MRS R AL AE BT dE A B4 e
X, BPRSREEAACXIR. WA, HidEE Rk
1M BRI X S T R M A m X0, WF 1
T DLE H, SEREMAREL, 05k i g R A K =
ARG, VRS RHE S IF R . 8
PR R W R E R I IR, H oy /oy
For. H, o) AESKMBURREE, oy NIRRT
FLRSE . SRR, RN ZH Sk iR R R LT
AW T 245 Y 240 mm/min BHREERCR mik
90.3%. IAl, Bl SRR FEFRAC, SR B

BEAR . X BN HEHCL IR SR B AR A
Ko MRHGE LRGN & FEOE Y, B AGEI X ) 58
WARB A AL B, T B0 L PRI

R BEMAURREECR R I 4 R
Table 1 Testing results of the BMs and the joints

YS/ UTS/
1 0,
Material MPa MPa TE/%

2024 BM 360 470 20.3 - -
7075 BM 476 555 11.4 - -
60 mm/min  263.1 3924 7 AS-HAZ 83.5
100 mm/min  276.5 4169 83 AS-HAZ 88.7
240 mm/min 2914 4243 102 AS-HAZ 90.3

Fraction Efficiency/
locations %

B 10 From s ez Sk hi il O ) SEM 2. A
10(a)F1(b) ] LLE Y, 2024 BER LT I E 20 A1 5k
INRER BT AT B, HWrR s A 2o
Wiz, 7075 BERHRFEWT O BLVE 2 R, LN
a7 . & 10(c)FI(d)FTRA 60 mm/min 3k
WA AE T SEM AR, JLIr DB ik, ¥
IR A T, RIAMENR, T IR %,
K&l 10(e) (DT~ A 240 mm/min $2s Wr 24800 W 11 )
SEM 1%, HAf#eE K HE, RO I8, X
53R 1 R R 2 1B — 5

2.5 [EMERE

Bl 11 Bl 3 Ml FE T = Fl 2024-7075 8556
PP BRI X AL i 2R, AR AR Ak 2
75 E0EF o A FLRS Pl IR B FE, R 2 BioR. BkT]
R, 2024 B EIE ML (Qeor) B2 11, 7075 BEFFEIIR
o PRI X Bk AR, ELRE AR R 1)
B, LR AT AR B AG . SR T R T LA N
SR, AR T & @ i a iR, A BETE
Y JE8 e T P PRI /N o ok B Y 235 (J o) I 5 FH RAE
FIE AR P AR s Jeor RN, ARRARHUE Th
PERRGR. MR 2 AT DUE M, 3 PR R kR
%X I JE ol PR 2% B 1) S 3 o TP R B . X R B
K24 2024 F1 7075 PR EEA RS R ALAHZROR, &
L P BE RS J5 1 Sk AL X 2 A 2 3 ) LA S
T, AR AL X R R R T R . A AR
FEHE R E] 240 mm/min B, B2 Sk SRAZ X I FE5 b FELAE 25
FERR T o X2 PR 3t e 1 el B 5 S o B A
TESEZIX M ERR A AT, SIS IR AL X HAR a1k
RNTE R, SRR,
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or N 2 RERLABERE BRI B AL 2 M
o —04f Table 2 Polarization parameters of BMs and nugget zone of
@ 2 friction stir welded joints
2 08t 1—2024 BM . -
> 27075 BM Specimen @corr (Vs SCE)/V Jeon/ (MA-cm )
s ;
12k 3 —— 60 mm/min
’ 4——100 mm/min 2024 BM —-0.557 71.5
5 ——240 mm/min
-1.6f . . . . - . , 7075 BM —0.704 90.2
-7 6 -5 -4 -3 -2 -l 0
1g[J/(A+cm™)] 60 mm/min —0.770 128.2
11 BERARIAS [F) J74  RE  40  PEE RAR S A% X AR AL ,
2 100 mm/min -0.774 119.5
Fig. 11 Polarization curves of BMs and nugget zone of 240 mm/min —0.786 155.7

friction stir welded joints




T EA O8RS

20194F10 A

2264
3 Zig
1) SRR A o it P B A S A Xy T

B AR ZVIB VAR TR R AR B AS TR S &, Ak
SUNZAN/NE R Y AR DX AR E 7 1 BIAEA% X R
F DX I )P 2 ot RO AR IR PR . HRAZ XA [F) o B
WA X A0 X JE R DRI X R~ 48 SR R ~F
a1 5 A5 3 T B

2) RIS T A X BB 4 4, A

C YUy . B IREERE RN, 4 R 4, U4
IO, BETEAGA B AT B S5y o iR TG X,
TRAR B N S > 2% B R B, B sk
%, B A1 B S5 5594k, GRERI IR REEE E 240
mm/min B, GUGAMEN 47« 4, A1 C. 3 Fipe:
T FE T 4 S F T DRI JER 350 X 11 R0 S 00 90 B 2 A
1k, ¥4 B F1 B 44y .

3) Bk IRAZ X R BRI W B At T
EBARAL B AL T AT MG X . ff 5 1Rl B
B S XA R T, Bem b B
FEREE Y 240 mm/min B, LR IEF] 90.3%,
FLAHGRSE A 424.3 MPa.

4) 2024-7075 FMERA SR EE IR EZ X
(R JEE ol FELSE ISR T BRAE, A% X PR T A A ol
IR oy PR 2 B B
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Microstructure, mechanical and corrosion properties of dissimilar
friction stir welded aluminum alloys joints

ZHANG Cheng-hang, CAO Yu, CAO Ling-fei, HUANG Guang-jie, ZHU Yu-long, ZHU Jia-lin, LIU Qing

(College of Materials Science and Engineering, Chongqing University, Chongqing 400044, China)

Abstract: 2024 and 7075 aluminum alloys sheets of 5 mm thickness were used to conduct the friction stir butt welding
tests by employing three welding speeds (60, 100 and 240 mm/min).The microstructure, mechanical properties and
corrosion behavior of dissimilar friction stir welded 2024-7075 joints were studied by using electron backscatter
diffraction (EBSD), hardness testing, tensile testing, scanning electron microscopy and polarization curves testing. The
results show that the dynamical recrystallization occurs in the weld nugget to form fine equiaxed grains. The average
grain size decreases from the shoulder region to the bottom region in the thickness direction, and the average grain size at
different positions in the weld nugget decreases with the welding speed increasing. Different types of shear textures form
at different locations in the weld nugget region of the dissimilar joint, and vary with the change of the welding speed. The
hardness profile of the weld nugget zone shows a “W” type distribution trend, and its hardness value is lower than that of
the base metals. The lower hardness value is located in the heat-affected zone. As the welding speed decreases, the
hardness value of each zone shows a downward trend. The strength of the joint increases with the increase of the welding
speed, and the welding efficiency reaches 90.3%. Comparing with the base metals, the weld nugget zone in the joint
exhibits the worst corrosion resistance, mainly because of the significant galvanic corrosion in the weld nugget zone of
the dissimilar weld joint, resulting in a higher corrosion current density.

Key words: aluminum alloy; friction stir welding; microstructure; mechanical property; corrosion property
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