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Development and Experiment of Equal Channel Angular
Repetitive Extrusion Mold

Student : Bo-Sheng Huang Advisor : Dr. Ray-Quen Hsu

Department of Mechanical Engineering
National Chiao Tung University

ABSTRACT

Magnesium alloy has poor plastic deformation ability under room temperature, in order
to overcome the shortcoming, we can use “severe plastic deformation” (SPD) to improve this
ability. SPD adopts the plastic deformation to accumulate the stain, which in turn refines the
strain size without the adjustment of ythe ;alloy composition. The results lead to the

improvement of the magnesium:alloey’s plastic deformation ability.

Severe plastic deformation is not used in industrial production, because it can not carry
out continuously. Equal-Channel Angular-Extrusion (ECAE) is a promising technique for
obtaining ultra-fine grain materials with increased. strength and ductility. During ECAE, a
billet is pressed through a die “that consist of ‘two channel with equal cross-section,
intersecting at an angle. The cross-sectional shape of billet remains nearly unchanged in
ECAE process, properties and micro-structure in the billet are very uniform after extrusion, it
is often applied to large size piece of material. However, ECAE can not be carried out
continuously to achieve the best results of refinement. Therefore, we design a new mold to

achieve this result.

In this study, we design the new mold, applied it to AZ80 magnesium alloys, conducted
experiment with this mold to find the best parameters combination for grain refinement. We

found the new mold significantly reduce the time for continuous ECAE.

Keyword : magnesium, CSPD, ECAE
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3 4-1 AZ80 it 8 = & X >4 45 4

Chemical composition (W1t% )

Al | Zn | Cu | Fe | Mn | Ni Si |residual
|upper limit | 9.2 | 0.8 {0.05( 0 [035] 0 |01 0.3
AZ80
lower limit | 7.8 | 0.2 0.12
FHL &R © ASTM B91 B107
% 4-2AZ80 $ I 3R TSR
AZ80
PREE ik T HREB BT
% & (20C) |181 (glem®) |3 R4a#  |300~350MPa
AP AR R 610~ (C) |RE®AE 345 (MPa)
F AP ARG B 490 (°C) s R 250 (MPa)
T F s 156 (nQ - m) [R5 R4 195 (MPa)
skl 542 (°C) T %75 B 160 (MPa)
LR R i
27.2 (x10°%°C) | & - HB 72
(20—200C )
) 1.08 (kl/kgK) |& B > HRE 82
e iR A 280 (kJ/kg) Poisson's Ratio 0.35
18 & 47.3 (W/m - K)
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. 5-1 AZBO R & 2 A e

Original Material

Feret Mean diameter

10.67

T sofe e 8 i (pm)

% 52 PR RR R S¥c2 B

200°C 220°C 240°C
Route A Route A Route A
4 Passess 4 Passess 4 Passess
Feret Mean diameter 1.292 1.343 2.873
% 5-3rx i Bl = Bo Sl 2 B e
240°C 240°C 240°C
Route A Route A Route A
1 Passess 4 Passess 8 Passess
Feret Mean diameter 3.248 2.873 2.712
% 5-4 BT Sdc2 B B
240°C 240°C 240°C
Route A Route C Route Bc
4 Passess 4 Passess 4 Passess
Feret Mean diameter 2.873 1.871 1.707
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