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Laser Beam Welding Study of 2198-T851 Aluminum-Lithium Alloy
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Yang Wuxiong Lii Junxia Xiao Rongshi

Abstract Aluminum-lithium alloys are considered to be one of the most ideal light-weight materials for aerospace
applications. 2198-T851 with thickness of 1.76 mm is welded with filler wire ER4047 by using a high power fiber
laser. The effects of the laser power, welding speed and wire feeding velocity on solidification cracking susceptibility
and microstructures are investigated, as well as the joint microstructure and mechanical properties under the optimal
welding process. The results indicate that a joint with good surface appearance and no hot crack is obtained with the
optimal welding parameters of 4 kW laser power, 4 m/min welding speed and 4 m/min wire feeding velocity. The
average tensile strength of joints is 342 MPa, and reaches 65.4% of the tensile strength of base metal. The bond is
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the weakness region of the joint.
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Table 1 Nominal composition of 2198-T851 Al-Li alloy (mass fraction, %)

Cu Li Zn Mn Mg Zr Si Ag Fe Cr Ni Ti
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Fig. 2 Specification of the tensile test sample

0103007-2



ARBLFT A -

2198-T851 M & & WOLIRE L LI

3 IeE R 5
3.1 2198-T851 {REBE A& W N IBERAHY

MR R W], Mg JCR & & R A A 4 2 80
AR, G 1424 5 & BAE WM. BF
2198-T851 FHA & 4 i Mg JU & & & A X AR . B
LB MR G K. A, A A Cu
il Mg () 8090 i1 2091 47 #1 & 4 4 24 & fi 7] 4%
REH B R 3R T AR 22 1 R R T YT 0 b Ak
A DLk BB RO . ER4047 Ji 22 W] 42 41t
KRER AL-SE 3L Y AER H2 A B0 M S RE )
AT T [ B A Y A

B 3 NI T8 2 B0 2 3k S 800 1] 152
AT L 05 42 T 3 R K 22 3R R —E L WOL YRR
Ao AR 2 THT ) LSRR B 2 5 AR RO B R RN 3% 22
R Bl 5 A5 B 6 A 3, e 4% 3R T Y L BUE
S LPERG I, PR ] 7 K 5 AR [E] O B AR AR
BT L B 3% 22 AR R RN R A P SO
UL s I HLOG T 23R A v R B ) A SR i 1
Ko WotTh# P=4 kW J2 4 % v=4 m/min, X
22 w=4 m/min W, 25 ARG BUE R 4F 5
T WL B B )RR R4 Sk

H T 3 Ca) AT 7 e 38 B R 22 38— g I B
i ABOGT ZE R K AR AR AR AR
R TR R b 25 it 5 ] 5k 2 v 32 3 1) oA L T B iR
TR R R R PR GE . Rt 3E Y 9/NY

60

(@) .a. v, w=4 m/min
-0, w=b m/min
——9, w=6 m/min

Number of hot cracks
D W B W
(=) S (=) (=}

—
(=]
T

(=]

S
S v o
—

= = DN DN W W
O Ot
LI m—

Number of hot cracks
(=}

e P=4 kW, 10=6 m/min
-+ P=4 kW, w=5 m/min
* P=4 kW, w=4 m/min

S O
T

2 3 4 5 6
Wire feeding velocity /(m/min)

ST RA | T FRARIARL L ) . (OGS A G,
AF T RRAE R HR B Z . SBOLYI% P=3 kW,
P A v=3 m/min, % 22 H R w=3 m/minf, }E
HERTRUEATE . MEOLYIHEP=3 kW, JEHHR
v=4 m/min, £ ZHE w=4 m/minl, FE T H A
W ARMRE R P R Z T P=4 kW g2
SUREE . AR UK 5k 22 SR R 1 L AR R
RE R PART PRS2 SR TTEAR R ek
REFZ2HEART IITE v=4 m/min,w=4 m/min |,
JRHE R B ] 7] e dRe /N

& 3(b) o AR [R] (1) 3% 22 3 % w=4 m/min, FO%
o5 P=4 kW fil P=6 kW i}, Fifi 5 7 42 3
RPN AR AR R T RSO CE R AN . BEG
S RGN P A R AR OC ., R AR Y
T ey PR A DD o A A S PR T ) o E 4 Sk Y
;A% 3R 23 VA B T I o Bl A R e AR S e 1
PR R 77 A SRS SR O i R A
REBALR AR A8 AT R RELE MR
Ak s T BT S W PR A TR A AR A 3 b 3 b
FER I BIVE R W05 T8 i 45 i 4 80, T8 R AR B R
T 5y B BT ) PEAR 5 0 HOIR d A 2 A IR B
RGN 25 SO 3G K. PRt A 2 R AR 4
FA AT 25 A BB, T R R A
PRS- 17 35 8R4 S 2 O A 50 A A o B AL e A
FERRHE RN IVE R R & Bl Ak e et

80 ®)
% 70r
860
Q
= 507
< dof
2301
£
g 201 .
Z. 10+ “=— P=4 kW, w=4 m/min
——P=6 kW, w=4 m/min
0% 5 6 7
Welding speed /(m/min)
70
2, (@
§ 5
S 60}
2
& b5
o
=
£ 50f —=— P=6 kW, w=6 m/min
E 45 * P=6 kW, w=5 n/min
4 P=6 kW, w=4 m/min
40t N
2 3 4 5 6

Wire feeding velocity /(m/min)

3 WORIRE R L 22 B0 PRGN m 1Y 5

Fig. 3 Influence of laser welding parameters on hot cracks
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2198-T851 Al-Li alloy
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