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By decreasing T, d_cr decreases. This is a bad outcome, as for a more limited (now narrower range or small 
grains) failure will be driven by yielding -> having a ductile fracture.

As shown in the figure above (and explained through previous equations), lower grain size has higher toughness.1.
Lower grain size also results in higher yield stress (~strength)2.

The effect of lower grain size:

Lowering grain size is the only process we discuss here that at the same size increases toughness and strength!
Obviously, in manufacturing the final polycrystalline (P.C.) has certain grain size that has the lowest total energy 
and in this having bigger grains results in smaller intergranular surfaces and surface energy -> This is why making 
grains smaller is not trivial.
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Smaller structures have higher strength and 
often are more ductile

In short, smaller sizes fail more in ductile mode.
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Triaxial stress state generally make the failure more brittle.
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Failure mode changes by uniaxial and biaxial stress state as the example above shows that.

In general, triaxial stress state results in more brittle fracture.

   ME524 Page 8    



   ME524 Page 9    


