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Microstructures and properties of
friction stir welding joints for LF2 aluminum alloy

WANG Xrjing, A Rong, GUO Rur jie, HAN Xiao-hui
(State Key Laboratory of Advanced Norrferrous Metal Materials, Gansu Province,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The welding of 10 mm thick LF2 aluminum alloy in friction stir welding was investigated. The results show that thicker
plate should be jointed at lower welding velocity and rotation speed, otherwise there would get the joint with huge tunnel defect.
The highest strength joints that are equal to parent metal can be obtained at 9 mm/ min of welding velocity, 950 r/ min of rotational
speed and 6 230 W of input energy, which are regarded as the most ideal parameters under experimental welding conditions. There
are the smallest size grains of 15 Pm in weld nugget; Heat affected zone are composed of coarse grains and the largest size of heat
affected zone microstructure is 28 Pm; Thermomechanically affected zone consists of stripy structure which is 85 Hm in length in

some area. Average microhardness in weld nugget is equal to parent metal s, the most microhardness is HV95 and lower than par

ent metal s in the area near weld nugget .
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Table 1 Chemical composition of aluminum

alloy LF2( mass fraction, %)

Mg Mn Fe Si Cu

2.00~ 2.80 0.15~ 0.40 0.40 0.40 0.10

£2 LR2HBAEM 6
Table 2 Mechanical properties of

aluminum alloy LF2

0,/ MPa 0p.»/ MPa 8/ % HV

204 176 38 78
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Table 3 Welding parameters

Shoulder Pin Rotation Welding Welding
diameter/ diameter/ speed/ speed/ energy/
mm mm (r'min" ') (mme°min~ ") W
32 10 850~ 1 100 9~ 21 5 500~ 6 500
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Fig. 1 Relation between rotation
speed and strength
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Fig. 3 Microstructures in welding areas
(a) —Base material;
(b) —Welding area(A: weld nugget area; B: TMAZ; C: HAZ; D: area near base material) ;

(¢) —Enlarged microstructure in area A ; (d) —Enlarged microstructure in area B;

(e) —Enlarged microstructure in area C; (f) —Enlarged microstructure in area D
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Fig.4 Microstructure in TMAZ
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Fig.5 Relation between grain
size and welding energy
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Fig.6 Micro-hardness distribution of FSW joint
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