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Table 1 Electric field and friction welding parameters
Condition Intensity of electric field/ Friction pressure/ Friction time/ Forging pressure/ Forging time/ Rotation speed/
No. (kVeem™ ! MPa s MPa s (r*min” ")
1 0 1.4 4.0 1.9 6 1 450
2 3.5 1.4 4.0 1.9 6 1 450
Ringy electode
Weldment No.2 Weldment No.1
r
:PD_(_____a | {1 P Pressure
b z friction
N I
Welded metal
zone .~
Power

1 AR R R R

Fig. 1 Schematic diagram of experimental
arrangement with electric field
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Fig.2 TEM morphologies of weld zone at

different radius of same welding joint

in absence of electric field

(a) =—r= 0mm; (b) —r=5mm; (c¢) —r= 12 mm
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Fig. 3 TEM morphologies of weld zone at
different radii of same welding joint in
presence of electric field

(a) =r= 0mm; (b) —r=5mm; (c¢) —r= 12 mm
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Fig. 4 Influence of electrical field intensity on shape of precipitation phases
() —E= UKV an; (b) —B= 3,5 ¥V om
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Fig. 5 Influence of electrical field intensity on shape and distribution of dislocation at different radii
(a) =E=0kV/am, r= 5mm; (b) —E=3.5kV/em, r=5mm; (¢) —E= 0kV/cm, r= 12 mm; (d) —E=3.5kV/cm, r= 12 mm
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Table 2 Torsion properties of weld zone of

friction welding joints

Condition  Yielding torsion Torsion strength/ Torsion angle/
No strength / MPa MPa (°)
1 259 327 104
2 261 332 122
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Effects of electric field on microstructure and
mechanical properties of friction welding joint of LY12CZ alloy

FU Li, DU Surgeng, JIE Warrqi
( College of Materials Science and Engineering,
Northwestern Polytechnical University, Xi an 710072, China)

Abstract: By means of TEM and the torsion test, the microstructure and the mechanical properties of the friction welding joint of LY12CZ al-

loy in the presence of the electrical field were studied. The results show that the external electric field increases the solubility of the alloy ele-

ments in the weld zone of the friction welding joint, promotes the formation of the precipitation phases with a small size and a dispersion distri-

bution. Meanwhile, the dislocation density in the grain and the entwining degree of dislocation decrease in the presence of the electric field.

Hence the external electric field harmonizes the plastic deformation in the weld zone, and improves the plasticity of the friction welding joint.

Key words: electroplastic effect; friction welding; LY12CZ alloy; microstructure; mechanical properties
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