ted alloys, ¢ = 0.5~2.6at.%

Alloys show much

Solid Solution Hardening and 7 greater ductilty than
> pure Mg (10-30% strain)

Softening in Mg-Zn Alloys E 4 ~ Inthe concentrated
R " alloys Zn causes
Pure Mg: little tensile extensive hardening

ductility (<10% strain) bly SRO on the Basal
planes

A. H. Blake, G.E. Mann,
J.R. Griffiths, C. H. Caceres

o 02
te plastc s tain
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Compressive behaviour -
Grain size (um)
aioy= o) S 000 [ 005 1] 316 ] J : stengn e
87 < R

Strength exhibits a peak

o 0.1 [ 009 [] 87 ] :
I. y . at low Zn contents
l. - 3 Need lgfcorrecl f_or i
0.64 m“ non-uniform grain size
0.84 0.12 41
alloys (SSSS) i -
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Origin of ¥ i u lute effects on s, and k

Thermal component
decreases with ¢ due The athermal component
to solid solution increases with ¢ dueto Hypothesis:
softening RSS&SRO RSS and SRO off-set
solution softening S y =S 0 + kd

-1/2

stress (MPa)

S 0 U CRSSbasal
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ism sli Composition effects on Hall-Petch’s k-values
on prism slip K=a (CRSSprism)uz p
k =a (CRSS,,s)?
CRSS yign ﬁ ( risr)
A&T, 1969
CRSS
+ RSS +

prism

Random
sol.sol.

1
Zn content (& %)

Strength at constant Conclusions

,=S, +a(CRSS,,.,) " (d =38 grain size = 38 mm

prism

*The strength behaviour of polycrystalline Mg
Zn solid solutions at low and room temperature
can be traced back to the temperature and
solute effects on prismatic slip.

=
Model: solution
softening goes

through a minimum - Strength calculated
d Using ABT 'S CRSS .,
data plus SRO and RSS

«Solid solution softening effects on the prism
planes appear to go through a maximum at
concentrations of the order of 0.5at.%Zn.

CRSS prism slip MPa)

«Solute softening effects are offset by hardening
due to short range order in the higher alloys.
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Prediction #2: Hall-Petch’s k shows a minimum at 0.5at.%Zn

Tensile
ductility
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