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The Effect of Temperature on Springback of AZ31, Ti-GR2 during
V-bending with Focused Heating using Near-infrared Radiation
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Abstract

With the increased concerns of environmental issues, industries are paying more attention to lightweight metals. Because
the high degree of springback is an obstacle to the widespread use of lightweight metals, many investigations have been
conducted to reduce springback by increasing temperature. However, increasing the temperature of the whole die or the
material is energy inefficient, since generally only a limited area of the material is deformed during sheet metal forming. As
a solution to this problem, focused heating that only heats the area where plastic deformation occurs may be an alternative
approach. In the current study, V-bending tests were conducted at various temperatures after the AZ31, Ti-GR2 sheets were
locally heated using near-infrared (NIR) radiation in order to evaluate the effect of temperature on springback. The results of
the experiment confirm that the NIR focused heating reduces the springback of AZ31, Ti-GR2 alloys with increasing

temperature.
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Fig. 4 Results of NIR focused heating for AZ31
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Fig. 5 Results of NIR focused heating for Ti-GR2
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Fig. 7 V-shaped bent sheets for NIR focused heating

L= Ay

—x- —

Az ZHAN FArtdR AAdWHPo] LA}
s
[

& A olg A
= 7tde] 7k 2 A

o
- 2 d el Aol

g A= Fig. 6o A e sl

&)
rld
)
fo
rx
Y
oid
)
e
L i
B
oX,
'
ofl
o
me
2
i
rr
o2

o i
ne
N
%0,
%0
T
ox
oft
o
[ b1 oox et
[( X oy o
o o T
>
-~
e
o
z 0
5

REFERENCES

[1] F Song, H. Yang, H. Li, M. Zhan, G. Li, 2013,
Springback Prediction of Thick-walled High-strength
Titanium Tube Bending, Chi. J. Aeronaut., Vol. 26, No.
5, pp. 1336~1345.

[2] Q. F. Chang, D. Y. Li, Y. H. Peng, X. Q. Zeng, 2007,
Experimental and Numerical Study of Warm Deep
Drawing of AZ31 Magnesium Alloy Sheet, Int. J.
Mach. Tool. Manuf., Vol. 47, No. 3, pp. 436~443.

[3] W.J. Song, S. C. Heo, T. W. Ku, B. S. Kang, J. Kim,
2011, Evaluation of Strain, Strain Rate and
Temperature Dependent Flow Stress Model for
Magnesium Alloy Sheets, Trans. Mater. Process, Vol.
20, No. 3, pp. 229~235.

[4] J. G. Park, N. K. Park, Y. S. Kim, 2010, Evaluation of
Pess Formability for Ti-6Al-4V Sheet at Elevated
Temperature, Trans. Mater. Process, Vol. 19, No. 4, pp.
230~235.

[5] F. Ozturka, R. E. Ece, N. Polat, A. Koksal, 2010,
Effect of Warm Temperature on Springback
Compensation of Titanium Sheet, Mater. Manuf.
Process, Vol. 25, No. 9, pp. 1021~1024.

[6] E. H. Lee, J. S. Hwang, C. W. Lee, D. Y. Yang, W. H.



474

[7]

o
rlo
fol
[}

Yang, 2014, A Local Heating Method by Near-infrared
Rays for Forming of Non-quenchable Advanced high-
Strength Steels, J. Mater. Process. Technol., Vol. 214,
No. 4, pp. 784~793.

I. Ulacia, C. P. Salisbury, I. Hurtadoa, M. J. Worswickb,
2011, Tensile Characterization and Constitutive
Modeling of AZ31B Magnesium Alloy Sheet over
Wide Range of Strain Rates and Temperatures, J.

(8]

(9]

# - J5d

gul [e]

Mater. Process. Technol., Vol. 211, No. 5, pp. 830~8309.
T. Hama, Y. Kariyazaki, K. Ochi, H. Fujimoto, H.
Takuda, 2010, Springback Characteristics of
Magnesium Alloy Sheet AZ31B in Draw-Bending,
Mater. Trans., Vol. 51, No. 4, pp. 685~693.

Z. Guo, N. Saunders, J. P. Schillé, A. P. Miodownik,
2008, Proc. Int. Mater. Research. Conf., Chinese Mater.
Research Soc., Chongging, China.



