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Microstructures and properties of friction stir spot welding joints
for LY12 aluminum alloy

LIU Ke-wen"?, XING Li', KE Li-ming'

(1. School of Materials Science and Engineering, Nanchang Hangkong University, Nanchang 330063, China;
2. JMC Frame Plant, Jiang Ling Motors Corporation Ltd., Nanchang 330001, China)

Abstract: Friction stir spot welding(FSSW) of LY 12 aluminum sheet with thickness of 2 mm were investigated, the joint
microstructures and mechanical properties were analyzed. Based on the structure character of the joint, the microstructure
of the joint can be divided into plasticity zone, dynamically quiescent layer, heat affected zone and base metal. The results
show that the plasticity zone and dynamically quiescent layer become fine equiaxed recrystallisation under the
thermo-mechanical effect, the grains in the heat-affected zone grow up because of the effect of friction heat. When the
rotation speed is 2 500 r/min and the welding time is 12 s, good joint is achieved, and the tensile shear strength of the
joint reaches 9.24 kN. The tensile shear strength of spot increases with increasing tool rotation speed, with increasing
welding time, the strength increases first, while then reduces. The microhardness of plasticity zone is high, but is slightly
lower than that of the base metal, the minimum value of microhardness is in the heat affected zone. When the energy
input of joint is high, the fracture type of spot is mode I, and the tensile shear strength is high; on the contrary, when the
energy input of joint is less the fracture type of spot is mode II, and the strength is low.
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Table 1 Chemical composition of LY 12(mass fraction, %)

Cu Mg Mn Fe Si Zn
3.8-49 12-1.8 0.3-09 0.5 0.5 0.3
Ni Ti Fersi | 0Ty
1impurities
0.1 0.15 0.5 <0.15 Bal.
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Fig.1 Schematic illustration of FSSW
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Fig.2 Structure morphologies of FSSW joint: (a) Macrosection morphology of FSSW joint; (b) Plasticity zone; (c) Dynamically

quiescent layer; (d) HAZ; (e) Base metal
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Fig.3  Relationship between tensile shear strength and

rotation speed of tool for joints
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Fig.5 Microhardness distribution of FSSW joint
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Fig.6 Fracture morphologies of mode [ for shear sample: (a) Upper sheet; (b) Bottom sheet
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Fig.7 Fracture morphologies of mode II for shear sample: (a) Upper sheet; (b) Bottom sheet
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