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Electrically Assisted Springback Control of Titanium Alloys and its
Industrial Application
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Abstract
Electrically assisted (EA) springback reduction of grade 2 titanium alloys is demonstrated through u-bending experiments.
A single pulse of electric current having a short duration of less than 0.5 sec is applied to a specimen during u-bending. The
effect of the electric current condition on the resultant springback is then evaluated. The experimental result shows that the
springback of the selected grade 2 titanium alloy could almost be eliminated through application of electric current with a
duration less than 0.5 sec prior to unloading. Lastly, an exemplary industrial application of EA springback control is

presented.
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Fig. 1 Geometry of springback test specimen
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Fig. 2 U-bending fixture and experimental set-up
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Table 1 Chemical composition of titanium grade 2 alloy
provided by the manufacturer)

Alloying element (wt%
Alloy Tl wod) i
C Fe H N (e} Ti
Titanium At
g;?ﬁ)ey 2 <0.1 <0.3 <0.015 | <0.03 <0.25 balance

Table 2 Experimental parameters of springback test

Nom(;gslsi%;rrent duprgﬁgn Bend radius Control force
Do (AIMMY) |t (s€C) (mm) (kN)
. 85’1%%0’ 115, 05 5,10, 15, 20, 25 20

T AEZFM Aol Vs 8 ArrlEd e
& Vsae AEa] s, ey 248 A
g == wfE ] Aolxe YA Al R ALA
AN o, 4Y o) AF
3hod, RS *g}?l'ﬂ% A= AE o

[e)
Fo71dol A AFe 03 mm FAL EEk
elastic)y ElElE = A< 0.6 mm F79
(super-property) B 3= #HAE o] &3t

Fig. 3 Electrically assisted manufacturing die for
titanium battery cover of mobile phone
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Fig. 4 Schematic procedure of electrically assisted
forming of titanium battery cover
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Table 3 Experimental parameters of EAM for titanium
battery cover of mobile phone

Current duprg'lffgn Number of Cf%r;(t:ré)l
(A) (sec) pulses (kN)
2,000
2’500 1 1~4 29
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Fig. 5 The results of springback test in each bend
radius: (a) R5, (b) R10, (c) R15, (d) R20, (e) R25
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Fig. 6 Effect of electric current on the springback after
U-bending of titanium grade 2 alloys: (a)
springback angle, (b) normalized springback
result



(b)

Fig. 7 Results of EA-forming of Ti battery cases: (a)
super-property Ti alloy, (b) super-elastic Ti alloy

Fig. 8 Final product of Ti battery case (super-elastic)
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