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Table 1 Chemical composition of aluminium alloys and
copper for welding (w/%)
Material Si Fe Cu Mn Mg Zn Cr Ti Others Al
AA5083 0.4 0.1 0.1 0.6 40 0.2 0.15 0.1 =<0.15 Bal.
T2-Cu =999 - - - - - <01
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Fig.1 Schematic diagram of LFW process
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Fig.2 Digital photographs of the LFW joints between 5083-H112
aluminium alloy and pure copper under different forging

pressures: (a) 110 MPa, (b) 80 MPa, and (c) 60 MPa

Cu particle

K3 AA5083-H112 Y5 T2 4iif 7 A 7] T8 /o 4F 1 ) 2tk
JFEHEIR RS L
Fig.3 Flash in aluminium part of each LFW joint between 5083-
H112 aluminium alloy and pure copper under different
forging pressures: (a) 110 MPa, (b) 80 MPa, and (c) 60 MPa
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Fig.4 SEM backscattered electron images of aluminium (bottom) to copper (top) welds under different forging pressures:

(a) 110 MPa, (b) 80 MPa, and (c) 60 MPa
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Fig.5 Microhardness near the Al-Cu boundary of LFW joints

under different forging pressures
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Table 2 Tensile test results for LFW of AA5053-H112
aluminium alloy and pure copper

No. Forging pressure/MPa

Tensile strength/MPa

110 56
80 91
60 161
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Fig.6 Backscattered electron images of fracture surface of the welds observed from the copper part under different forging pressures:

(a) 110 MPa, (b) 80 MPa, and (c) 60 MPa
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Fig.7 EDX line scan of the Al-Cu transition area
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Fig.8 SEM image and EDX analysis of the fracture of the
Al-Cu LFW joint
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Microstructure and Mechanical Properties of Linear Friction
Welded Dissimilar Al-Cu Joints

Zhou Nan, Qi Wenjun, Song Dongfu
(Guangdong Institute of Materials and Processing, Guangzhou 510650, China)

Abstract: AA5083-H112 aluminium alloy and T2 pure copper were welded by LFW (linear friction welding) under different forging
pressures and joints with no obvious defects were obtained. The microstructure and mechanical properties of the LFW joints were
investigated by SEM, hardness and tensile tests. The results show that “friction effect” increases with the decrease of the forging pressure
so that more Cu particles infiltrate into the Al base metal. However, with the increase of the forging pressure, the tensile property declines
significantly because higher forging pressure could supply more heat input; as a result layered Al,CuMg phase appears which is harmful to
the tensile strength of the welds.
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