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The Hall-Petch parameters of random polycrystals of Mg and alloys depend on
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+» the loading direction (because of the t/c asymmetry)

+» the solute concentration (solid solution softening and hardening effects, and the development of

SRO)

+ pseudoelasticity effects stemming from
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H-P plot with forced intercepts

3 d (um)
A P2AP D O A o AP 95 o

19
— T T T
i 91 J
670 N
T 80— — J
o - 747 —
s | <
@ 1440 = -
] 2
g K .
5 40 B 3
o171 T T T
© O.OTRNN0 02 0.0 BN 0.0 BN0.05 0 001 002 003 004 005
true strain true strain
Flow curves pure Mg and alloy 2.3%atZn, different grain sizes
Pseudoelasticity p —T T T T
Mg-2.3Z,
effects | mg-0azn 0,008 ———rrrm—— e
Mg =]
02% E R ¥
120 o - v
= 0.28% _| & 19um
£ / 00034 Lo g
= g £ ~1670 —4 3
. ; } A 115 !7Z7um g
a g I s 3'144:1““ =
S T 0.42% ' k3 0.002 — =1440um 1 £
B 0 iy K] £ 81um 2.3Zn 2
[
40 T /E 1S 1 £
Y f/ 2%
[ ! 0.001 | °
() i
0 { ———— T 1
0 0.004 0008 0012 0016 0.2
) 0- 0
true strain
0.0001  0.001 0.01
ermanent plastic strain

T T T T T T T 17T 17T

(0.2%) yled strength (MPa)

Mg-2.3Zn
Mg-0.8Zn
Mg-0.4Zn
Mg

T T 17T T T 17T T 17T 17T
0 20 40 60 80 100120140160180200220240

4’7 (m7)
HP- after correcting for pseudoelasticity

The CRSS for basal
and prism slip

o,—t/c ass.
(MPa)

Predicted and
measured k-values

Mg

-4.1

Mg-0.4Zn

=
o
|

3.0

Mg-0.8Zn

Mg-2.3Zn

k (MPa m'?2)

lelisl(elislielislleli

Conclusions
eAfter correcting the strength data for
elastic and irreversible twinning effects,

Hall-Petch stress intensity factor increases in

a stepwise fashion with the concentratio
Zn.

*The stepwise increase is related to the
development of short range order in the
concentrated alloys.
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