A1 E OH 108
2014 4F 10 H

ol B
CHINESE JOURNAL OF LASERS

October, 2014
%z
HWE

2060 FEELA A LT IO HULL I 1 805

W owOE IR HAE HE#
(B3 Tl R 230 TRWFFERE . dbaT 100124)

TRk B AL B Ty 2R TR RE . BT & R R W]

KA

=]
7%:”]11%2

2060-T8 AP 4 2 B A MRS | oy LU L . B R A IR IR E OB B A i AR A 25 A ). SRTDB 2R o O 31
78 5087 (Al-Me-Zr) 8 22 8 4% 2 mm J& 2060-T8 FHL& 5 WF 5T 1 1 202 FO0k 1 4 1 Sk FA S SUiUs 1 1Y

W
B0 RS B P S BT LB B O 309 MPa, Wi RUR AR TEARLE X, ) AR 4E AR BT SFAH Ll . 0 4% 9 44 5 2 B 4
Al DA A AR B EL AR R B AL X SR RS LR S R R A G
BOLEAR s WOLHRHE; JBEF#OE;: 2060 A6
hESSES TN249; TG456.7

W . 3 A7
IR B U T R RAR S TR A T 3% A B

A
XHIFRE A

Lo LI R AG . FEROGII R 3 kW R RIK 22 3 m/min B9 TS HCR #3008 R4, U

5 HOUERE
An Na

doi: 10.3788/CJL201441. 1003009
Fiber Laser Welding of 2060 Aluminum-Lithium Alloy with Filler Wire
Zhang Xinyi
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Abstract 2060-T8 Al-Li alloy is a new aircraft material with low density. high specific strength and well properties

Key words

in low temperature conditions. 2060-T8 Al-Li alloy in 2 mm thick is welded by fiber laser with 5087 (Al-Mg-Zr) filler
weld with great formation and few welding defects are obtained. The average tensile strength of joints reaches to

wire. The cracking susceptibility of joints obtained under different welding parameters is investigated. The

structure and properties

microstructure and mechanical properties are analyzed as well. The result indicates that, a higher laser power or a
309 MPa, and the tensile fractures occur in the weld zone. At the waist of weld, the fine equiaxed grains are in
OCIS codes
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larger welding speed causes the increase of crack number, and a lower wire feeding rate results in a higher cracking

5

— .

susceptibility. Under the condition of 3 kW laser power, 3 m/min welding speed and 3 m/min wire feeding rate, the

=1

larger quantities and the columnar crystals are more refined than the upside and downside near the fusion line, which
resultes from the mode of fluid flow in weld pool and the thickness of the boundary-layer.
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Table 1 Compositions of 2060 ALLi alloy and 5087 Al-Mg-Zr filler wire (mass fraction, %)

Cu Li Mg Mn Zn Ag Zr Si Fe Cr Ti Al
3.4~ 0.6~ 0.6~ 0.10~ 0.30~ 0.10~ 0.04~ ] B B
2060 1.2 0.9 1.1 0.50 0.45 0.50 0.1 905 0.10 bal.
_ 45~ 0.7~ 010~ 0. 05~
5087  <0.05 a Vo <025 oy <025 <04 %00 <015 bal,
2.2 REHE R ERL A 0.25 mm, I EWE 1 Fixn, ¥

BT ] IPG YLS-6000 B ¢ £F 3 5 52, o T F Ny 2~5 kW IEIZHEE N 2~5 m/min, ik %
K H1060~1070 nm,EAEE A H250 mm. R HE B R 1~3 m/min, EEAPTAESIETFR

j asier e, PR ESHR 15 L/min 10 L/min,
s Aller wire P51 OLYMPUS SZ61 %1 1 1 4 0 42 J6 4%
. ‘ FEIH B o A 4 M S 20 BT 72 G0 WL 5% A5 4% 22 1T 54 4L
R AE. i AR T R Keller 3502847 185 ik, R
direction Fi OLYMPUS GX51 % 4 A & 1 55 UL 58 7 4% 722 UL T

molten pool S5 MORATZL . % FME300e 700 1 3 {3k 47 il 2
PO ARE R S 2 B R, R H 57 S-3400N T4
Bl seeErEE P B LS A 4 S B AL BRI L 5.

Fig. 1 Schematic diagram of experimental setup
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Fig. 2 Specification of the tensile test sample
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Table 2 Cracking susceptibility under different welding conditions

Experiment Laser Welding Feeding Number of
number power /kW speed /(m ¢ min ') rate /(m * min ') cracks /20 mm
1 2 3 3 0
2 3 2 2 0
3 3 3 1 1
4 3 3 2 0
5 3 3 3 0
6 3 4 2 4
7 3 5 2 4
8 4 3 3 3
9 5 3 3 6
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Fig. 3 Typical morphology of cracks. (a) Macro scale; (b) micro scale
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Fig. 4 Backscattered electron image of weld metals. (a) w=1 m/min; (b) w=3 m/min
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Fig. 5 Cross section macrograph of laser welding joint
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Fig. 7 Metallographic microstructure around fusion line. (a) Upside in weld metal; (b) downside in weld metal
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Fig. 6 Equiaxed grain zone at the waist of weld
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Fig. 9 Micro-hardness profile of laser welding joint
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Fig. 10 (a) Fracture macroscopic cross section; (b) fracture morphology
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