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Microstructure and Properties of Friction Stir Welded Joints
for 5083/6005A Dissimilar Aluminum Alloy

JIA Zhifang, TIAN Dongkuo, BAI Yunlong

Chengde Vocational College of Applied Technology, Chengde 06700, China
Abstract: 5083-OT and 6005A-T6 aluminum alloys was carried out with different welding process parameters by Friction
stir welding. The effects of welding parameters such as welding speed, shoulder diameter and stir head offset on the micro-
structure and properties of 5083/6005A dissimilar aluminum alloy friction stir welded joints were studied by means of metal-
lographic analysis, XRD analysis and tensile properties. The results show that there is no brittle intermetallic compound at
the interface of friction stir welding of 5083/6005A dissimilar aluminum alloy; The microstructure of nugget zone undergoes
dynamic recrystallization, forming fine equiaxed crystal structure; TMAZ influences of the heat engine on the forward side
is greater than that on the backward side, and the grain deformation is greater than that in the zone of influence of the heat
engine on the backward side; The microstructure of heat affected zone is only affected by thermal cycle, and the grains are
coarsened; With the increase of the offset, it makes the hardness value of the weld core area and the heat machine affected
area on the backward side decrease, and the lowest value appears in the heat affected area on the 6005A side, and its tensile
strength, yield strength and elongation gradually decrease, and the joint performance is the best when the weld speed is 600
mm/min, the diameter of the shaft shoulder is 12 mm, and the offset is 0Omm The tensile strength is 245 MPa, yield strength
is 165 MPa, and elongation is 5.67%.
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Table 2 Welding process parameters
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1 1 400 600 0 10
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4 1400 800 0 10
5 1400 800 0 12
6 1400 800 0 14
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Fig. 1 Macro morphology of welding joint

22 HHAR

P & L] A, 76 5% 3 800 mm/min i F% i
0 mm  $EFEL A B4R 14 mm 25048 T P4k FSW 4%
SKAL PR RNE A T A, B MR R . X
A ZOER, i 2 FiR .

[&] 2a F1 &l 2b 435114 5083 .6005A BT B TR ZH
BUEH, B ARDRLR A B R . & 2¢

(a)5083 £} 41

(d) HirE A

S [X

(b)6005A TE#F

(e EZIX 1

FIE 2d 3514 5083/6005 A 31 FEE #5454 S P 5

M) X2 T 30, v B ) 5 L o ) j— 52 A
FERE R L R v [R5 22 ) A5 B2 A6 PR AN P T (9 HL
PAEFEVET, ok & A4 T MK, I R AR A
{H T ABLEZ i X R B PR A, 22 B 4 14
PR T /N TR X Y, ELIR AR, A &
AT e PR RTHEON A7 2 A LA FE1E 1 K

‘ (c)FL{LJ%mﬁfﬂﬁ[X

(F)fRZIX 2

B2 IBEELAREES

Fig.2 Microstructure of welding joint
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Fig.3 X-ray diffraction pattern of joint junction
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Fig. 4 Hardness distribution curve of welding joint under different offsets
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Fig.5 Mechanical properties under different welding parameters
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