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Abstract The butt welding of 3 mm thick 7050 aluminum alloy plates by using fiber lasers is conducted. The effect
of welding process on weld forming is studied, and microstructures, chemical compositions, mechanical properties
and fracture characteristics of joints are also investigated. The results show that well joints can be obtained when
laser power of 3 kW, welding speed of 4 me*min ', and spot diameter of 0.2 mm are chosen. There exist mainly
equiaxed grains in the weld center, Al-Cu intermetallic compounds are dispersed in the grain boundaries, there are
mainly columnar dendrite grains in the weld edge, and the heat affected zone (HAZ) is relatively narrow. No
precipitation is found in the weld and the strengthening phase in the HAZ melts slightly. The microhardness
distribution of weld joints is non-uniform, the hardness at the weld is the lowest, and there exists obvious softening
in the HAZ. The tensile strength of welded joints is 307 MPa, the joints fracture along the weld after tensile, and
there exist small dimples in the fractures, which shows a character of intergranular brittleness fracture.
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Table 1 Chemical compositions of 7050

aluminum alloy (mass fraction, %)

Element

Zn Mg Cu Cr Zr Si Mn Fe Ti Al
6.0 2.2 2.2 0.04 0.1 0.120.10 0.1 0.06 Bal.

Content

# 2 7050 RA AW JIEERE

Table 2 Mechanical properties of 7050 aluminum alloy

Item Yield strength /MPa

Tensile strength /MPa

Elongation /% Microhardness /HV

Value 455-480 520-550
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Fig. 1 Schematic of tensile specimen
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Fig. 2 Weld appearances under different welding speeds. (a) 2 memin '; (b) 3 memin '; (¢) 4 m*min_
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Fig. 3 SEM images of welded joint. (a) Macro-morphology; (b) microstructure of weld center;

(¢) microstructure of weld boundary; (d) microstructure in FZ
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Fig. 4 (a) SEM image of microstructure and (b) linear scanning curves of elements in FZ
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Fig. 5 (a)(d) Weld center, (b)(e) SMZ, and (c)(f) HAZ of welded joint
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Fig. 6 XRD images. (a) WZ; (b) BM and HAZ
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Fig. 7 Microhardness distribution of welded joint
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Fig. 8 Stress-strain curves. (a) BM; (b) welded joint
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Table 3 Tensile test results of BM and welded joint

Material Tensile strength /MPa

Elongation /%

Fracture site Phenomenon of necking

BM 545.78
Welded joint 307.23

16.10 - Yes
1.08 \\4 No
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Fig. 9 Macroscopic cross section of fracture. (a) BM; (b) welded joint

K9 Ca) It 78 Wr BB 41  SEM B 5 i
Kl 10(a) ~ () i, ME 10Ca) AT LLAE H, Br 1 i
FALE B B2 R L BERG AEHE T
ML SE Ik H B A RErE®E R WA R T
fi BT, P10 Ca) T Sk AR BT s Ol B A i A b
H V7 g A v T AR R ) R A RDRL 1, 28 EDS 23 B, H
H AlFCu-Mg-Cr M, B F U B & B, HfE — &
PR FRHAT TR R RS T &8 mmE
NWLEE A B, 2 ol R 1 0 s A 2 0 L
) DB g A fi HELIBT 24 R AT 10 (b) AT LU
FABEE T M X 7R R H 4/ /80 5 B IR
JERIN UL A B S S B RE 825 . IR 10

Co) ] LLAE B, 40 24 Bl w0 5k Ak 40 & L o A
W

B9 (b) BF 7~ Wi B JE S SEM & H i
B 10(d) (iR, ME 10D AT LA H L W7 0 ks
W0, 5 90t BT O (] 22 TR S E 19 DKOBARAERE L
B P TS S0 Ll AR AE 0 R AR
AR B A AL-Cu Ji kA 9, I 0k, mT ] I
U S AR Aoy E . W 10 Ce) AT LR
AN TR DX B W 11 3 A /DB A, X i T AR AR A A
FE S PR AR AT, S Ao B R A v kR T AL R
15 B A DR M RT Lk — 205 40 DRy G Ay 9 o G 12 O 24
JR U IR P A R 22

B 10 Pl OIES . (OB (b B 10Ca) M X8 JR 38 K 1B 5 (o) B 10 Ca) Hp i fb A 14 Jmy 8 i R 5
(D IRAEUT T2 5 (o) KRB Tl AL 2R
Fig. 10 Morphologies of tensile fracture. (a) BM; (b) local magnification of M zone in Fig.10(a); (c¢) local magnification of

strengthening phase in Fig.10(a); (d) intergranular fracture of weld; (e) microporous segregation of weld
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