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Microstructures and properties of induction friction welded joint
of TC4 Ti alloy and LD10 Al alloy

FU Li, DU Sui-geng, BAI Jian-hong

(College of Materials Science, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: By means of optical microscopy, EDX analysis and tensile test, the influence of the electromagnetic field on
the microstructure characteristics, diffusion behavior and mechanical properties of friction welded joints between TC4 Ti
alloy and LD10 Al alloy was explored. The results indicate that the width of dynamic recrystallization zone of friction
welding joint between TC4 Ti alloy and LD10 Al alloy increases under the electromagnetic field. In addition, the
diffusion zones of main alloying elements become wider, especially when the electromagnetic field is applied during the
forging process. Meanwhile, the tensile strength of friction welding joint is improved obviously when the electromagnetic
field is applied during the forging process of TC4 Ti alloy and LD10 Al alloy.
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Fig.1 Schematic diagram of experimental arrangement with

electromagnetic field
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Table 1 Friction welding and electromagnetic field parameters used in experiment

Intensity of Time for applying Time for applying

Friction  Friction Forging Forging Rotate . . .
Sample . . induced electromagnetic  electromagnetic
pressure, time, pressure, time, speed, o .
No. MPa s MPa s n/(c-min”) current, field to friction field to forging
P ! P2 2 /A stage, £3/s stage, t4/s
1 2.5 2 4 6 700 0 0 0
2 2.5 2 4 6 700 600 3 0
3 2.5 2 4 6 700 600 0 6
4 2.5 2 4 6 700 600 3 6
5 2.5 2 4 6 700 300 3 0
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Fig.2 Influence of electromagnetic field on dynamic
recrystallization zone of LD10 aluminum in friction welding
joint of TC4 alloy and LD10 alloy: (a) /=0 A, =0 s, #,=0 s; (b)
=600 A, t5=25s,1,=0s
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Fig.3 Influence of electromagnetic field on width of dynamic
recrystallization zone at aluminum side of friction welded joint
along radial direction
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Table 2 Diffusion width of alloying elements along axial direction in friction welded joints of TC4 alloy and LD10 alloy at

different radius with or without electromagnetic field

Diffusion width"/pm Diffusion width®/yum
Sample
Al Ti Al Ti
No electromagnetic field 2.6 2.1 35 2.8
Electromagnetic field applying to friction stage 43 3.2 7.5 6.5
Electromagnetic field applying to forging stage 6.8 6.1 8.12 8.05

1) =0 mm; 2) =8 mm

#3 A LHEIAEM T TC4 4KAE 4 LD10 56 & BRI HSL NPT 58
Table 3 Tensile strength of friction welding joint between TC4 alloy and LD10 alloy with or without electromagnetic field

Time for applying Time for applying
Samle No Intensity of induced electromagnetic field electromagnetic field Tensile strength,
P ' current, I/A to friction stage, to forging stage, o/MPa
t 3/ S t4/ S
1 0 0 0 118
2 600 3 0 148
3 600 0 6 201
4 600 3 6 236
5 300 3 0 169
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