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Investigation on the effects of magnetic pulse welding parameters on the
structural and mechanical properties of AA4014-AA7075 joint
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this work, joining of 4014 Aluminum tube to 7075 rod is studied using magnetic pulse welding
Received 10 October 2017 process. The effect of impact angle (4, 6 and 8 degrees) and welding voltage (6 and 7 kV) on the joint
Accepted 21 November 2017 are investigated. The microstructure of the weld cross section was evaluated using optical and scanning

Available Online 29 December 2017 J r : !
vatlable Onfine 29 December electron microscopy and mechanical properties of the welds were evaluated by microhardness and

tensile tests. The results showed that, for the impact angles of 4 and 6°, the increase of welding voltage

,'ifmf;ﬁfn from 6 to 7 kV, leads to the change morphology of interfacial from straight to wavy. While, for the
Magnetic Pulse Welding impact angle of 8°, the increase of the welding voltage increases local melting and results in the
Local Melting degradation of the interface. At the same angle, increasing the welding voltage increases the hardness
Shear Strength due to the higher work hardening and severe plastic deformation. On the other hand, the effect of

welding voltage on the hardness is dominant compared to the impact angle. The results of the tensile
test showed that, for the low impact angles, increasing the welding voltage increases the shear strength,
while, for the higher impact angles, it decreases the shear strength because of creating holes in welding
interface. The results showed that joining of aluminum tube/rod with impact angle of 6° and welding
voltage of 7 kV leads in uniform and wavy interface with higher shear strength in comparison with
other conditions.
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Fig. 1 MPW process set up for tubes joining [5]
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Table 1 Chemical composition of aluminum alloys (Wt. %)

Mg Mn Cu Si Zn Fe Al

210 030 130 042 511 055 9181
030 050 020 150 0.20 0.70 96.57

AAT075
AA4114

7075 qeiwesl] Jozie 9 4014 agll alg) olal 2 Jgus
Table 2 Dimensions of Al4014 tube and Al7075 rod

i 7B kb Jsb

S (mm) (mm)
16 20 100 Al4014 tube
. 18 80 AI7075 rod

erblite Glyo 55 Gigz aulp sl e 3 Jou
Table 3 Magnetic pulse welding parameters

3,55 3 &5 5tds 3,95 p 4gl; Gged
(kJ) (kV) (4> ,3)
5.40 6 4 26KV
7.35 7 4 4°-7 kV
5.40 6 6 6°6 KV
7.35 7 6 6°-7 kV
5.40 6 8 8°-6 kv
7.35 7 8 807 KV
Cetl
0000
S
T
Target rod > Flyer ube
CECN e 1 @y
1
— ]
0000
@ (Before welding)

Startzoneof  End zone of
weld weld

Target rod Flyer tube
(A17075) (al4014)
®) (After welding)

Fig. 3 Schematic illustration of tube and rod position inside the coil.
a) before welding and b) after welding
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Fig. 5 aand b) The force vectors during tensile testing and c) welded
area of two metals
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Fig. 7 optical microscope images of welded interfaces of samples.
upper side of interface is Al 7075 rod and lower side is Al 4014 tube
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Fig 8 Cross-sectional SEM images of the welding interfaces of
different samples. upper side of interface is Al 7075 rod and lower side
is Al 4014 tube
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Fig. 10 Fragmentation of intermetallic compounds at the welding
interface in sample 6°-6 kV
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Fig. 11 Uniaxial tension curve of joints
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Table 4 Results of shear strength test of welded samples

el Sl (ouloo (Bn g9 SS9 wgod
(MPa) (mm2) N) Ny
1.3 1042.4 1368.8 1372.2 6 kV4°
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Fig. 12 Macroscopic images of the fracture surface given by the tensile test
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