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Strengthening Mechanism by Precipitates
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Fig.1 Schematic illustration showing the relation between the line
tension of dislocation 7 and the shear forth A 7b A that is
applied to bowing dislocation. A 7, b and 6 denote the applied
effective shear stress, Burgers vector of dislocation and
bowing angle of dislocation, respectively.
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Table 1 Example of data list on the particle diameter d..

No. Diameter Volume
1 d, v,
2 d, v,
3 d, V3
4 d, v,
5 ds Vs
i d; v;
N dy- VN
YN, XNy
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Fig.2 Size distribution of VC-precipitates in a ferritic steel (Fe-
0.194%C-0.96%V alloy) .
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Fig.3 Nominal stress-strain curve in a ferritic steel containing
VC precipitates (Volume fraction ; f=0.01455) .
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Fig.4 Relation between the mean free path A and 0.2% proof stress

0o, in ferritic steels containing dispersed particles. Solid marks
correspond to the friction stress in steels shown in Table 2.
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Table 2 Chemical composition (mass%) and the friction stress ; o, estimated by Eq. 15.

Steel C Si Mn Ni Cr V (Solute V) | o, [MPa]
Fe,C steel 0.16 0.45 0.47 0.5 04 0 173.0
TiO, steel 0 0.18 0.45 0 0 0 104.9

VC steel 0.194  0.08 0.09 0 0 0.96 (0.14) 71.0
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Fig.5 Effect of particle size d, on the yield stress g, in ferritic steel.
Friction stress is shown by the broken line (50 MPa).
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Fig.6 Relation between the critical particle size @* and Vickers
hardness HV in carbides.
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Fig.8 Change of yield stress g, as a function of particle diameter d.

(b) Weak pinning

Fig.7 Schematic illustration showing the effect of pinning strength by dispersed

particles on a moving dislocation.
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