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FORMALISM OF BERCOVICI & RICARD 2012 » ¢;: volume fraction of phase i.

> R,: average grain size (from a full distribution) of phase /.
- Grain size evolution for phase i: » C: average curvature of grain boundaries between phases. —
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» G;: temperature-dependent growth factor of curvature.

_ » p: grain growth exponent.
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Rheological boundaries can be defined within this framework
considering strain rate equalities. Perhaps the most important boundary
for the mantle is the diffusion-dislocation boundary €4 = €4c:
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This stress transition is very parameter-dependent. One can also

express this transition in terms of transitional grain size: Dt
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» First tests with StagYY in 2D spherical annulus geometry
» No phase transitions
» Single phase grain size evolution (see Rozel et al. 2011)

w TEMPERATURE y s, ) -
St O @ 92 Phase Transition
GrainSize . : ‘ 4 | \ - ' Rheology

_ | / Unchanged

Growing
o oy garnet =
T | | ' E shrinking

pyroxene

0.25

Fine-grained
Wadsleyite

o6 GrainSize : Oo‘ = 7 4 "'] Rheology

0.75

0.5

0.25

3.46e+03

%06 GrainSize < y) . : R:heology ‘
<o 2 o2 _ e G arn et

» Simplified phase transitions (Grain size = 5 microns around phase transitions)
» Single phase grain size evolution (see Rozel et al. 2011) /
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