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# There Are Trade-offs Between

Properties And Processing
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ri qcking And Forming Defects Result
In A Heterogeneous Microstructure

Heterogeneity Origins
« Density gradients

» Particle size distribution
* Agglomerates
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; %%intering Models Do Not Address

he Heterogeneity In Real Microstructures




;"F{eal” Microstructure Determines
The Actual Densification Behavior
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#Master Sintering Curve (MSC)

Links Processing & Microstructure

Instantaneous linear shrinkage

TOSOH 3YB Densification Curves
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H. Su, D.L Johnson, “Master Sintering Curve: A Practical Approach to Sintering”
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Deviations Reflect Microstructure-
Density Trajectory Changes

Relative density
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T"" € Diffusion Distance Increases With
Grain Growth And Pore Separation

aC,C,
[, =
C}tCaCh

a: Chemical potential
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C,: Pore curvature

C,: Grain boundary diffusion area

C,: Diffusion distance
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# Real Systems Undergo
Heterogeneous Microstructure Evolution
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terogeneous Microstructures Are

=T

More Difficult To Characterize
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Is Characterized With Porosimetry

All Of The Porosity
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}' Poros

imetry Complements
Image Analysis
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Porosity Can Be Characterized

%'

Using Pore Boundary Tessellation
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}! PBT Results Are Consistent

With Image Analysis And Porosimetry
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"~~~ €7 PBT Shows Pore Separation
? Increases With Isothermal Sintering Time
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Summary

Pore Based Microstructure Evolution

Pore separation may. contribute more to the
coarsening of ultrafine microstructures than
grain growth 4, Sga 4
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