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Forming Characteristics of Magnesium Alloy in Cup—Rod
Combined Extrusion Process

D. J. Yoon, E. Z. Kim and C. D. Cho,

Abstract
The forming characteristics of cup-rod combined extrusion process were investigated with process parameter
change. Simultaneous forward rod extrusion and backward cup extrusion was conducted with magnesium alloy, AZ31B.
Process parameters such as forward extrusion ratio, backward extrusion ratio, and working temperature were controlled
in a specific region and the effects of the parameter change were examined. Surface crack was developed in a certain
state of the process parameters combination. The crack-free forming limit of the alloy in the combined process was
disclosed by the parameter study. The microstructures of the initial and extruded workpieces were observed.
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Table 1 Chemical composition of AZ31B (wt %)

All Zn| Mn Si Cu Ni Other

25 0.89 0.2 <0.1 <0.04 <0.005 <0.3(total)
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Fig. 1 Geometric experimental conditions
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Fig. 2 Deformed shape of the combined extrusion
work piece under the constant forward extrusion
diameter 15mm, Backward extfrusion diameter :
(a)15mm, (b)22mm, (c)26mm, (d)28mm

Fig. 3 Effect of punch’s temperature on forming limit
the extrusion Upper punch
temperature (a)180C, (b)room, (Forward-
backward extrusion diameter: ¥15-128)
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Fig. 4 Microstructure of initial work piece
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Fig. 6 Comparison microstructure for the extruded
work pieces(Forward-backward extrusion ratio:
2.25-7.75)
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Fig. 7 Variation of forging load with backward
extrusion ratio change (Forward extrusion ratio:
4, temperature: 200, speed: 20mm/s)
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Fig. 8 Variation of forging loads with extrusion
condition change(velocity: 20mm/s, temperature:
2007C)
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Fig. 9 Variation of forging load with temperature and

punch speed change (Forward-backward

extrusion ratio; 4, Temp. 1807C)

Y&} MEFS AReAFo 4L A%E
Holn gck olei® AL HAH ZHWs2R

_73_

Aol A
=7

Al AR EA

7374& 1}%“:}011 w2}

e
8

—_

B30l w2 sgen, dE A3y
D% £} 249 A AEOT A €Y

}

1%L

r_(z!:

MO

a

[1] D. J. Yoon, Y. W. Seo, C. Cho, H. J. Choi, K. H. Na,
2005, Characteristic of Hydrostatic Extrusion for
Magnesium Alloy AZ31, Advanced Technology of
Plasticity(2005)-Proceedings of the 8" ICTP, pp.
691~692.

[2] N. Ogawa, M. Shiomi, K. Osakada, 2002, Forming
limit of magnesium alloy at elevated temperatures
for precision forging, Int. J. Mach. Tool. Manufac.,
Vol. 42, pp. 607~614.

[3] P. Maier, K. U. Kainer, 2005, Extension of the Range

of Applications for Magnesium Alloys, 62™ Annual

World Conference Proceedings, pp.99~104.

QAE 9 32,2005 AF E GFAHFEL %

g viavlg ¥4 1L EAEIL FFAA

7bh&sts 2005 #AEE 3] =E3, pp. 69~72.

£9a 9 3 Ql, 2006, 237 FurtEFA ol A

AZ31 u}gﬂ]*@lg} AYEA LA 7}

a3, A 15 4, Al 8 &, pp. 597~ 602

=S

(4]

[5]



