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Table 1 Chemical composition of 6082 aluminium alloy

(mass fraction, %)

Si Fe Cu Mn Mg
1.092 0.215 0.042 0.592 0.744
Cr Zn Ti Other each Other total
0.007 0.041 0.302 0.0225 0.0446
*k2 RELZSH
Table 2 Welding process parameters
Current/  Voltage/ Wire feed  Travel Heat
un A v speed/ speed/ inut
(mms™")  (mms™) p
1 265  21.2-229 9.2 11.5 0.40
2 260  23.5-249 9.0 12.5 0.38
3 255 24.4-259 8.6 12.0 0.42
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Fig. 1 Shapes and dimensions of butt joints (Unit: mm)
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Fig. 2 Physical map of butt welded joints
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Fig.3 Schematic diagram of UIT
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Fig.4 Metallographic structure of weld zone
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Fig.5 Metallographic structure of weld

Deformed layer after UIT I
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Fig. 6 Microstructure of deformed layer after UIT
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Fig.7 TEM image of surface treated by UIT
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Table 3 Residual stresses at weld toe before and after UIT

Residual stresses value, o/MPa

Treatment
Oy oy

32.8 34.6

As-welded 31.9 50.0

37.6 433
—50.4 —20.2
UIT —46.2 —33.4
-41.9 -31.8
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Table 4 Fatigue test results of butt joint

Treatment Sample Stress/ Fatigue
status No. MPa life/Cycle
1-1 130 154732
1-2 110 323545
As-welded 1-3 100 941737
1-4 90 1609763
1-5 80 2011581
2-1 130 212530
2-2 120 510672
2-3 115 693415
UIT
2-4 110 763711
2-5 100 1260144
2-6 90 2135281
3-1 135 268545
3-2 130 551490
SPBW 3-3 120 736316
3-4 115 765022
3-5 110 2030665
140
130 =

Stress range, Ac/MPa
)

90 = As-welded
e UlTed
80 a SPBW .

10° 10°
Fatigue life, N/Cycles

B8 Wk T 2k

Fig. 8 Fatigue curves of butt joint
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Fig. 9 Fatigue crack source of joints with different surface
treatment methods: (a) As-welded; (b) Specimen with polished

weld reinforcement; (c) UIT specimen
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Fig. 10 Morphologies of fatigue crack propagation zones
before and after UIT: (a) As-welded; (b) UIT

(M BEZY) 4~5 um. 95 57 2717 [0 BEARRAE — IR B 1B
W5 RS R FEHIBE B . EAHFEIN FI R, 557 40
(] EEER /)N, Ud A s A AR S bRk o B 7S ek AL B
Je, PRI E ST S MR, R, RSk 5T
REy R 2N, TILERON AR B T S phfi o]
DAFE iy R e 9% 55 77 4
253 5 REUBRTIX

Bl 11(a) T s IR SR LB NG PR 8 9 90
MPa 9% 57 28Uk X ) 55 1) SEM 4 B 11(b)Frw
R P R R S AR R A Y 90 MPa T 57
SUBRWT X )5 1 SEM A%, M 11 hafLLEH, 4
o AL B R, IR 57 IR 1 PR T X A AE R0 53
TEAIR R %A s T ARG 75 il b BRI, %
55 W7 TR T X ) 3 T SRAR X Rk o AE T 53 2 BRI I 1l
T, WS REPRENEENRRERANES, BTl
92 57 75 o A R TR A

i\ . % ,
B 11l 7 b ey A BT S 5 55 87 14 B SEM 1R
Fig. 11 SEM images of fracture areas of fatigue fracture
before and after UIT: (a) As-welded; (b) UIT
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WANG Dong-po, GONG Bao-ming, WU Shi-pin, ZHANG

Effects of UIT and weld reinforcement on fatigue properties of
6082 aluminum alloy welded joint

HE Bo-lin, FENG Ya-ming, LI Li

(College of Mechanical and Electrical Engineering, East China Jiaotong University, Nanchang, 330013, China)

Abstract: The effects of residual stress and stress concentration on the welded joint of 6082 aluminum alloy welded joint
were investigated by ultrasonic impact treatment(UIT) and polished weld reinforcement. The results indicate that, after
UIT, the surface grain of the weld toe and its vicinity are obviously refined; the residual stress at weld toe is changed
from residual tensile stress to residual compressive stress, and its fatigue life is improved. The fatigue fracture of the
welded joint is located at the toe of the joint before and after the UIT, while the fatigue fracture of the welded joint is
mostly broken away from the arc transition of the base metal, and the fracture mechanism is quasi-cleavage fracture.
When the impact current is 1.0 A and the impact time is 2 min, compared with the specimens without UIT, the fatigue
performance of the 6082 aluminum alloy joint after UIT increases by 11.18%, and the fatigue performance of the polished
weld reinforcement joint increases by 30.71%. It can be concluded that the grain refinement, the residual stress and stress
concentration are the main factors that affect the fatigue properties of the welded joint of 6082 aluminum alloy.

Key words: ultrasonic impact; weld reinforcement; grain refinement; residual stress; fatigue
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