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In this paper, the effect of current intensity on changes in the microstructure of the hot resistance spinning of
commercially pure titanium alloy has been investigated. For this purpose, a set-up for applying resistance heating to
the sheet was installed and the configuration of the machine was designed and built in such a way that during the
spinning process, resistance heating can be applied simultaneously and titanium sheets can be made into cones. The
incomplete part was subjected to the hot resistance spinning process. Then, by conducting experiments in different

gzty:;?; Slsng forming conditipns with a change in the intensity of the passing current at a constant thickness aqd feedrate, different

Microstructure parts were ob_tamed and the microstructure of the material and its granulation, in different formmg. states a1_1d in t}_le

Grain Size part of its various aspects have beefn stu(ﬁ‘ed. The results from this r;search show that the force applied in spinning in

Recrystallization resistance heating at all current intensities has caused the material to become fine. But from a certain current

Hardness intensity, the material has more time after the completion of recrystallization to remain at higher temperatures, and
because of this, there is a greater possibility for the growth of recrystallized grains. Also, the hardness changes in the
Vickers scale in the intensity of different currents show that with the increase in the intensity of the current in all parts
of the piece, its hardness has increased. Moreover the rate of increase in the parts of the wall of the piece that are
under the result of mechanical stresses among the forces of the tool was more than the bottom of the part.
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Table 1 The chemical composition of pure titanium used in this
research
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Table 2 Mechanical properties of titanium used in this research
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Table 3 Examined parameters in this research

Slade A=yl
+/Ymm 8,9 Seols
B+ gFee ¥eeA ol s
Y/Y¥mm/min X

Fig. 3 Cutting parts and examined areas in microstructure analysis, A)
part wall (main forming area), B) part bottom (heat affected area)
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Fig. 5 Formed workpieces made by hot spinning with resistance in
current intensity: a) 300 A, b) 400 A, ¢) 500 A
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Fig. 4 The temperature of the deformation zone with changes in the

current intensity and comparison with the recrystallization temperature
of titanium current intensity: a) 300 A, b) 400 A, ¢) 500 A
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Fig. 8 The microstructure of the workpieces in three different current
intensities on the conical wall; With 200X magnification, a) 300 A, b)
400 A, c) 500 A
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Fig. 6 The image obtained from the microstructure of the material
before spinning (as received material) with X100 magnification
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Fig. 7 Sampling for grain size number analysis
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Table 4 Grain size characteristics of the parts formed in three different

current intensities on the conical wall and comparison with as received
material
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Fig. 9 Variation of the average grain area according to the intensity of
different currents
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Fig. 10 Variation of the average grain diameter according to the
intensity of different currents
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Fig. 11 Variation in the number of grains per unit area according to the
intensity of different currents
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Fig. 13 Microstructure of the conical surface of the formed parts and
arrangement of the grains, a) 300 A, b) 400 A, ¢) 500 A
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Fig. 12 Variation in the average number of grain size according to the
intensity of different currents
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