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Mechanical Property and Microstructure of Friction Stir Welding ( FSW')
Joint of an Al-Li Alloy
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Abstract  Mechanical properties and microstructures of FSW joint of C24S-T8 Al-Li alloy were investigated.
The strength coefficient of the joint welded with optimized technical parameters reached 82% . During the tensile
process, plastic deformation and fracture were concentrated in the weld. The nugget zone possessed fine recrystallized
equiaxed grains with an average size of about 2.3 pm, most grain boundaries were of high angle larger than 15 °. The
grains of the thermomechanically affected zone underwent deflection and deformation during the welding process. The
strengthening precipitates of C24S-T8 Al-Li alloy consisted of T,( Al,Culii), 6’ ( Al,Cu) and S’( Al,CuMg). In the
thermomechanically affected zone and nugget zone, these precipitates were completely dissolved, leading to the de-
crease in hardness.
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Fig. 1  Friction stir welding joint photos of Al-Li alloy C24S-T8
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Fig.4 Tensile fracture location of the friction stir welding joint

of Al-Li alloy C245-T8

5 C24S-T8 LA & FEM iy hr it BE (o, =532
MPa,o, ,=475 MPa,6=12.5% ) M HL, B $F BE 45 4 4%
Sk AHTHLR | JeE A SR R AEE A SR ARG 34, 23k
SRIE R 82% (R 1), iR T 0 A 5 4 Sk ik i
FRE AT B LY 467 A TR Y
PRI ) ORI AZ DX 3 Ak (T 4) o TR Bs P fd st

(a)  OIM fikLHR i 4]

SAVEAR T BEAE v e ARAZ 1K, AR X AT D, B A 4 2,
T B UL R, P R 3 1 TR T I BURE KA
DXAEIRE rhS , TR A (R B hr it B8 /N T b 1Y) i R ot
BEBAVEARIE U A ARG AL i R R K B T [ AR
B RS IIE /NTFpE RUST DR G K 11) S i 558 7 S8 K F
1 FIRERR(4.8% ) , W iZ KT C24S-T8 44
BEFEME,

2.2 RAEZR

5 Fi7R A C24S-T8 44 A 4 M 1Y EBSD i
RNy e NP i R E AN Db aved s )
[K5(a)], HTE4ST ALZe ki T BHLA% b AT,
TGS SRR R RN RIS b b P 5 B ) 25 0 A 45 4]
[E5(b) ],

Bl 6 JIT 7 by KA X P9 A 48K Tl 3862 EBSD
e LT P I ok AN O TR S N
SEERL, SR RSFIEREN 0.5 ~ 6 wm, SEXSRIAY R
12523 pm [E16(a) ] BlJE BT AR AL RS it
R ) S I A S T Y ALY - o 2 N L o s
KF IS HIRABERA, 25T 715% [ E 6(b) ],

6
5 point to point

o

s 4

-2

3

=

-2

i?

g % £
1 point to origin
0

0 20 40 60 80 100 120

distance/ p m

(b)  BUmZZ T [ (a) ik 51 |

KI5 C24S-T8 FRAE G & 2EbF EBSD dfvhiZH 21
Fig.5 EBSD grain morphology of C24S-T8 Al-Li alloy substrate
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Fig. 6 EBSD grain morphology of nugget zone area near shaft shoulder
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Fig.7  Grain morphology of the lower part of the weld nugget zone in the advancing side
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Fig.9 EBSD grain morphology of the thermomechanically affected zone in the retreating side
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Fig. 10 TEM photographs of the C24S-T8 Al-Li alloy substrate
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