
Ductile to brittle transition,
Effect of the grain size:

For small enough  grains material yields first and for large ones fractures

1. Strength increases
2. Toughness increases

By decreasing the grain size two good things happen:

Relating grain size to thermal sensitivity of toughness
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Larger grains -> material becomes less 
tough and less strong (lower strength)

Size effect:
As make the domain larger, the strength (load capacity divided by "area") decreases

   ME524 Page 2    



Every specimen becomes more brittle (lower fracture toughness) and even lower strength as larger specimens are 
considered, but this is mostly a brittle material (e.g. glasses, concrete, etc.) issue as unlike ductile materials (metal, .. ) 
they don't have energy reserve and load balancing offered by plasticity.

7. Rate effect (how fast the load is applied)
By applying the load fast, we don't let dislocations to contribute much and often strength goes up

Whether or not toughness (energy) goes up or not is not clear
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8. Triaxial stress and confinement
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This can also be seen as larger specimens fail more in brittle mode (more triaxial stress state)

Why material strength is much lower than what theory predicts?!
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