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Fig.4. Relation between dislocation density and total strain energy
in a unit volume of iron.
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Fig.5. Relation between grain size and total grain boundary energy
in a unit volume of iron.
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Fig.6. Change in hardness of iron powder with mechanical milling.
Hardening in an iron sheet by heavy cold-rolling (98%
reduction in thickness) s also shown for reference.
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Fig.7. Hall-Petch relationship in iron materials with ultra fine
grained structures. Data after Hayashi et al. are obtained in
bulk materials produced from ultra fine iron powder 4.
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Fig.8. lllustration showing the model of dislocation—pile-up against
a obstacle and the dispersion function for pile-up

dislocations.
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Fig.9. Relation between grain size and the number of dislocations
which can pile-up on one slip plane.
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