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The Influence of Mg addition on the Superplastic
behaviour of the Zn-Al eutectoid alloy

Yuichi Tanaka and Katsuya Ikawa

Abstract

The influence of 0.02 wt% Mg addition on the superplastic properties of the quenched and
the annealed Zn-Al eutectoid alloys was investigated at 250°C. The main results obtained were
as follows:

(1) Addition of 0.02% Mg does not significantly affect superplasticity but flow stress increases
with Mg addition. The longest annealing process after quenching does produce large a; grain
boundary. With addition of Mg, much a; grain boundary is appeared by annealing.

(2) The magnitude of the strain rate sensitivity index m identify origin of superplastic
behaviour. The finer grain size material has a lower flow stress and high m region persists to
higher strain rate than for the coarser grained materials. This tendency is enhansed with
addition of Mg.

(3) Experimental results support that grain boundary shearing has occurred as a result of
grain boundary migration during superplastic deformation.
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Fig. 2. Relation between specimen-shape and work hardening index, »n and

strain rate sensitivity index, m during tensile test.
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Photo. 1. Microstructure of the specimens
prior to deformation.

(a) Zn-Al eutectoid alloy as equenched
(X 1200)

(b) 0.02% Mg alloy as quenched. carbon
replica (X 2000)

(¢c) Zn-Al eutectoid alloy as furnace
cooled (x1500)
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Photo. 2. X-ray diffraction pattern of speci-
mens prior to deformation.
(a) Zn-Al eutectoid alloy as quenched
(b) 0.02% Mg alloy as quenched
(¢) Zn-Al eutectoid alloy as furnace
cooled
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Microstructure of various speci-
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2. BYESEABCELEBIVTHOR
Photo. 4 (a) (b) 12 Zn-Al £ 545 X 08 0.02% Mg 4%, OFAREE 107 min-,,
BalRE 250°C CHIBRATM S B EOBEMSBEMKTH D, WThLREROF + » 7 HIC KL
B (B R T 86%) 1k, ELUWRERMOKREAETIENHLNTHS, Tihbb,
DT R o THBRDORENEL X RS, Lo URAXE & S TH 5, &
SICHBRAARE B TW 5008885, JIULMOME? L—HLTw%, 2o &
(67)

S



68 HET P E A

4

iy

L« Tt 1 deformed i

W aeformed |

S

Photo. 4. Change in microstructure during tensile testing at 250°C.
(X 1500).
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