E39KE F12H

hoE W ot

2012 4 12 A CHINESE JOURNAL OF LASERS

BB 5754 B SO 22 8 IR LS I

IER EAW I OE' OBLE® ARG
(BRI LR S L 1007
YRR IR . i 201206

WE SALE ST MAE SRR R 2w B I BB G T TR AE AL M RE A R KBS m . S SR
JGEFWOCER I IT T L3 He 50 A 4 AR TR] B TR] B X AL 1 82 e e C AL, & B R] Y 3 O AL Ry kR AR A T —
AN IE S SALRA W BN SR 0 2846 F] 0. 2 mm BF, i T A BB /N T A BB A0 & A 15 3 1A B
AL 36 3 30 S B O A R A 4 e Y T o AR P AL BN IR S B s 2 TR 0. 30 mm B4R F] 0. 75 mm B, H
TIRT 38 O ] B o AR S5 TR A & R AR R B A I R 0855 BN R L S BOX TR 4 4 Jm B B i 5 R AR I L R (R By
WA ALk Y38 B g T S ALA BTN AR AL . SRR R B, BEE B H OR L R R e IR R T
K4

KB BOCHAHOCE 2B B E &AL B

FESESE 0436 XEktRIRAS A doi; 10.3788/CJL201239.1203001

Effects of Gap on Porosity during Laser Lap Welding with
Filler Wire of Al 5754 Sheets
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Abstract Defect of the porosity always occurs during laser welding of 5754 aluminum alloy and has a lot of bad
influence on its mechanical property. Effects of the gap between two lap welding sheets on the porosity have been
studied using fiber laser to weld 5754 aluminum alloy. It is found that setting a proper gap between two sheets can
provide a passage for the escape of the porosity and decrease the porosity rate. When the gap changes from 0 to
0.2 mm, because of the capillary phenomenon. the escaping passage is closed by the solidification of the liquid weld
metal, and the porosity decreases little. When the gap changes from 0.30 mm to 0.75 mm, the capillary phenomenon
of the liquid weld metal between the gap weakens. So this part of weld metal is close to the fusion line and keeps
liquid state. Then the escaping passage is opened and the porosity decreases obviously. It is also found that as the gap
increases. the shear stress increases a lot.

Key words laser technology; laser welding with filler wire; aluminum alloy; porosity; gap

OCIS codes 140.3390; 140.3510; 160.3900

Vol. 39, No. 12
December, 2012

L5 7

K R G RO G A 4 B i
A 2 2 A S A DR o 7 ol R A I
WAE I REWHE I 7 IR o BEXT R G B IR L 5t

WFE HHA: 2012-06-07; W BIfE B A HEA: 2012-08-10
e
SUmE T EHFDIA975
E-mail: cmwang@mail. hust. edu. enGHE {5 B & D

I EEIR987—) B A L AR A= 3 BN SR 300 05 BB .
) T R B R OGN 5 RS .

e 2 0 3 2 S A I CTIG) J7 A5 1P A H
PR IR (MIG) SR 45 X BB 5 i 58 4 S AR 3 07
EADCRARTS -1 BT 3815 B8 & 0t e ik A
KA TALAE BB - T BOR S PR BR . O

E-mail: wangguozhen2046 @ yahoo. com. cn

1203001-1



H |

# ot

Pz FLAT A TR L BN N AR T R SR A
S TERRSE B K B gy TR 4R % Tl sk~
SALERAG SRR B R — 1w E
14 1) R s W AT A A4 T AL B B I L i
PEBE o TR 330 P 52 M) o R 1) 2 A5 2 3 R O B 1Y)
TEAA. g LA R — K T1. 0 mm,
TEARAS RIS o Py BE SRR 19 B 60K 15 B A B 2 9 L
WAL SR RO T T — MR a AL,
TSR IE 55 5 it b 2L LY B2 1 % U0 A
S M b R 52 B O T TR B R L R ik 4 A
b 1) VR A 4 B AL A RS AR b i R
JSL/ I S5 0 b B S R R 2 AL . B An
I/ 5000 R A &AL IE L, A, Haboudou
SR D Mok oo N 2 I R 2 1 AT LA
A BB TR 452 45 T A HEATHE R BT T BRI R
FL3 A 2 W 5E T R B R A 4o B <ALy

HFERIS . AR R AT B T S R
H R Sk BT AR T L R R Sk v AE AR 18] B 2
— I AREAE i G A [ A L [A] 0 Xk 0 < 15 R U7 4
AR N ADoK WARGE. AL R 4 kW /Y
YLR-4000 St £F #Ot A% - 28 £ 80 5 B b 1258 1
ER5356 S22, WF 58 T AR BT 2 mm JRE48 A G
JEIH 22 F5 e ALY R W I X 45 2 A9 AL R AR Y
PLHIEAT T i %

2 SRR M7
2.1 XRBESE

WM 2 mm Y 5754 FREE G S MR, RS R
100 mm X 50 mm, EHALEZ N ER 1. 2 mm 1Y
ER5356 ##42, 5754 f a4 SR 22 3847 i WL
1,

F 1 5754 $RBE A 4 Ik ER5356 J§ 22 1) 3= B AL 24 il 4y (B 43 4. 40D
Table 1 Chemical composition of 5754 alloy and ER5356 wire (mass fraction, %)

Mg Si Cu Mn Ti Fe Zn Cr Al
5754 /% 2.6~3.6 0.4 0.1 0.5 0.15 \ 0.2 0.3 Bal.
ER5356 /% 4.50~5.50 0. 25 0.1 0.05~5.50 \ 0.4 0.1 0.05~0. 20 Bal.
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Fig. 1 Schematic of laser welding with filler wire
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Fig. 2 Schematic of laser and the filler wire position
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Fig. 3 Schematic of the gap
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Table 2 Welding parameters

Welding Filler wire Shielding

Power /kW speed / speed / gas /
(m/min) (m/min) (L/min)

3.5 2.0 3.0 16.7

B4 AL D

Fig. 4 Calculation method of the porosity rate
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Table 3 Distribution of the porosity on bead vertical section
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Fig. 5 Relationship between gap and porosity rate
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Fig. 6 Morphology of the bead cross section. The gaps are (a), (d) 0; (b), (e) 0.1 mm; (¢), (f) 0.2 mm respectively
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Fig. 7 Morphology of the bead cross section. The gaps are (a), (d) 0.3 mm; (b), (e) 0.4 mm;

(¢), () 0.75 mm, respectively
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Fig. 8 Micro hardness distribution. (a) Section of welding line; (b) microhardness along horizontal

direction of welding line; (c¢) microhardness along vertical direction of welding line
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