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Microstructures and mechanical properties of
frictionr stir welding joint of AF CwrLi alloy

WANG Dayong, FENG Jrcai, LIU Hurjie, DI Ou
(State Key Laboratory of Advanced Welding Production T echnology,
Harbin Institute of Technology, Harbin 150001, China)

Abstract: Friction-stir welds of AFCurLi aluminum rolled sheet material in 2mm thickness were completed and the joint
microstructures could be divided into there regions, namely, welded nugget zone( WNZ), thermalmechanically affected
zone( TMAZ) and heat affected zone( HAZ). And there are much difference for microstructures among the above three
zones: the microstructures within the WNZ, in which dynamic recrystallization occurred, consist of refined, equiaxed
grains; those within the TMAZ, in which recovery occurred, consist of highly deformed grains; those within the HAZ
consist of coarse lath grains. Mechanical property measurement and fracture analysis demonstrate that the peak tensile
strength of the joint is 393M Pa at 200mm/ min and the fracture mode is ductile/ brittle mixed fracture; and at 500mm/

min, tensile strength of the joint is 267. 7TM Pa, and the fracture mode is brittle fracture.
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Table 1 Main chemical compositions of

AFCurLi alloy( mass fraction, %)

Cu Li Al

3.97 1.07 94
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Fig.1 Microstructure of AFCurLi alloy
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Fig.2 Microstructural distribution

of FSW joint
A —Weld nugget zone;

B —T hermat mechanical zone;
C —Heat effected zone; D —M atrix material

LRI R OR AR E R R Z =, Kl 3
(@) JHESKk IR AZ DX« AL i XM G i (X AE D
FIAMEE N RIES . AT DA BIEARAE ER AR 5
BB I P IB T— MW . XU SR %
fish ) B A 2R T 22 68 L F) S 2 T 4B JR BE T [l A4 KL
LR AIEA NS HAE AR, 2 RHLER
BhRE, HARALEH N N L3RI 2 R R HAUE 2
Wk

FEAZ X AN AL R XA 5 T AL - 1 1 B O,
FEIX 2 AN X B F i AR RS b v 1L, S i e
TE AW BAFRIHL, Wkl 3(b) Pior.

PRAZ DAL TR oy, 2 X T2 BBk
SRAVI AR, 2% T BRI M RIEIR, A4
KA G, R R UG AR SOIR AL LA A
AN T A S, W 3(c) PR .

AU XAEBHEL BT, BRI
IR SRA LR A TR LIS A2, JF A
JRIHB DX SR AE SR IR 45 T T A A IR R B R, FEAR 2%



14 ES 1

FRE, %: AFCuLi &E&Pidt BEERIE L MM A 2R J) 24 g . 71 ¢

WAL AT T B2 SR 2, i 3(d) Fis . #
SR X R B 2 BB SR B 1 T R X 3, {3
TR 23] T HRIEHEH, SBOZX N B
MIRIEIR SR A ZUR AR, Wi 3(e) Fiow o X
LLIE 1 A1 3(e), AT LAE H R X H i 4% 56 B B
BAK,

2.2 Bk

B SL #1500/ min, 47 7E 3 N 100
~ 500mm/ min I, #3kH) )R S5 R w4
F7R .« BAT SN 100mm/ min B, 8 3k i {#
SREFK, b 331.4MPa; FEEAT R IR , 4
KRR S, MAT E M AN 200mm/ min B, #23k
SRR, R 393MPa, A EIREM N 70%; FEEAT

B3 FSW g L s
Fig. 3 Microstructures of FSW joint
(a)—FSW joint consisting of WNZ, TMAZ
and HAZ : (1) — lmerfacial microsiructure
between WNZ and TMAZ; (¢)  WNZ;
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Fig. 4 Relationships between mechanical property of joint and travel speed
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Fig. 5 Fracture surface morphology of FSW joint
Travel speed: (a) —200mm/ min; (b) —500mm/ min
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