
As we can see there are many mechanisms for a ductile material to 
dissipate energy starting from 
dislocation motion and pile up against grain boundaries and corners to
Void formation
Void coalescence
Crack formation
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For brittle materials fracture surfaces are much smoother

Grain boundary energy (bonding)1.
Direction of crack with respect to grain boundaries2.

What factors determine what type of fracture occurs:
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Samples of brittle fracture surface

Ductile to brittle transition

Surfaces of fracture
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Irradiation increases T0 and shifts the curve to the right (meaning the 
material becomes more brittle)
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Next aspect that changes ductility is grain structure

Introduction to grain structure
Please read the notes from Zhigilei on grain structures 
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How does the grain size change the ductility and strength of a material?
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Size effect
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This phenomenon is insignificant for ductile materials but very 
important for brittle materials

That is, for brittle materials as size increases so does fracture strength 
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