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A Study on Warm Incremental Forming of AZ31 Alloy Sheet
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Abstract
A fundamental study on warm incremental forming of a magnesium alloy sheet has been carried out. In order to
enhance the incremental formability of the magnesium alloy sheet, a local heating device was newly designed and
manufactured. Through the incremental forming tests of AZ31 under various forming conditions, the effects of process
parameters such as the temperature, feeding depth per cycle, and inclination angle on the incremental formability of AZ31
were investigated. In addition, conventional FL.Ds at elevated temperatures were constructed experimentally and applied

to predict the forming failure.
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(a) Model A (b) Model B
Fig. 4 Two types of test model
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Fig. 6 Effect of process parameters: Feeding depth
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Table 1 Effect of inclination angle on formability
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(a) Model A (b) Model B
Fig. 8 Experimental results: crack occurrence (T=
250°C, Inclination angle=45°)

(a) Model A (b) Model B
Fig. 9 Experimental results: successful forming (T =
250°C, Inclination angle = 30°)

Fig.10 Tool set and specimens for FLD test
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Fig.13 FE analysis: crack occurrence (T=250T,
Feeding depth per cycle=0.2mm, Inclination

angle=45°)
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(b) Model B
Fig.14 FE analysis: no crack (T=250C, Feeding depth
per cycle=0.2mm, Inclination angle=30°)
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Fig.15 Failure prediction: ne crack(T=250C, Feeding
depth per cycle=0.2mm, Inclination angle=30°)
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Fig.16 Failure prediction: crack occurrence(T=250T,
Feeding depth per cycle=0.2mm, Inclination
angle=45°)

(1) ZEAEFXE wggozN FEARS
234 AR Ay FANAM agHoz AAE
HEE 4 YEE FgozH vlavlg §FY
A JFo] 53 =E 3T

(2) B82%, 13 4¥Ze], 71€4 79 A 7}
Al FA o] Ui 4FE B A9 ey
Zho]l A9 AHFARLE BANE AF Fag
212}?1 Ao Vel

@) HEE 7Pk 1 AYIALE o] &slo
AYPE 5 Ay, Jddm 2 4= B¢

Alo

s ngozd, ¥ A7 FANMY FurZ
2= A8 & 388 BT

[1] H. Iseki, T. Naganawa, 2002, Vertical wall surface
forming of rectangular shell using multistage
incremental forming with spherical and cylindrical



AZ31 S B £ FA A #g AT

rollers, J. Mater. Process. Technol., Vol.130~131, pp.

675~679.

[2] G Amgrogio, 1. Costantino, L. De Napoli, L. Filice,

L. Fratini, M. Muzzupappa, 2004, Influence of

some relevant process parameters on the

dimensional accuracy in incremental investigation, J.

Mater. Process. Technol, Vol.153~154, pp. 501~
507.

{3] H. Iseki, 2001, An approximate deformation

analysis and FEM analysis for the incremental
bulging of sheet metal using a spherical roller, J.

[4]

Bl

H

Mater. Process. Technol., Vol. 111, pp. 150~154.

M. S. Shim, J. J. Park, 2001, The formability of
aluminium sheet in incremental forming, J. Mater.
Process. Technol., Vol .113, pp. 654~658.

S. Shima, H. Kotera, K. Kamitani, T. Bando,
Development of Incremental Deep Drawing Process,
Metals and Materials, Vol.4, No.3, pp. 404~407.

K. Dai, Z. R. Wang, Y. Fang, 2000, CNC incremental
sheet forming of an axially symmetric specimen and
the locus of optimuzation”, J. Mater. Process. Tech.,
Vol.102, pp. 164~167.

s AMIIB X /A 17H M5%, 2008H/379



