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Inertia Friction Welding Between LF6 Aluminum Alloy and Stainless Steel
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Abstract The welding between aluminum alloy and stainless steel is of practical importance for widening the
application of aluminum alloys, however, it is difficult to join them using the conventional welding method because of
their different physical and metallurgical properties. In this work, inertia friction welding has been used to create
joints between LF6 aluminum alloy and stainless steel, and the microstructure and the mechanical properties were ana-
lyzed. The results showed that the flash of the joints was mainly caused by friction and extrusion of aluminum alloy
during welding, and the microstructure in aluminum alloy side was divided into fine—grain and elongated—grain area.
The EDX results displayed that the welded joint was of evident concentration gradient, and a very narrow interface dif-
fusion layer was formed under the function of friction heat and upset force. The fracture mechanics model showed the
fracture occurs at the weak area of aluminum alloy side.
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Tab.1 Chemical compositions of 1Cr8Ni9Ti stainless steel wt %
C Mn Si Cr Ni S p Foflh
<0.12 <2.00 <1.00 <17 ~19 =8 ~11 =0.030 <0.035 Ti=5(C%-0.02) ~0.80
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Tab. 2 Chemical compositions of LF6 aluminum alloy ( Wt. %)
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Fig.1 Schematic illustration of tensile testing sample
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Fig.2 Flash appearance of inertia friction welded joint
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Fig.3 Microstructure of aluminum alloy near weld interface
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Fig.4 SEM photograph of inertia friction weld interface
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Tab.3 Mechanical properties of LF6/1Cr18Ni9Ti

inertia friction welded joints

75 BihiRE/C e RHLF1/kN B/ MPa
1# 23 309 208
2* 23 314 211
3* 23 311 209
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Fig.5 Fracture surfaces of LF6/1Cr18Ni9Ti inertia
friction welded joint
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