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Influence of Carbon Content on Superplastic Behaviour in Ti and B Doped Cr-Mo Steels
Masatoshi Aramaxi, Osamu Nakai, Ryuuta Ovxopera and Kenji HicasHa

Synopsis :. Superplasticity has been investigated in various ferrous alloys and steels. However, in these materials, especially in the
hypoeutectoid steel bellow A, temperature, the relationship between the content of carbon and elongation to failure is
not obvious. In the present investigation, the influence of carbon content on superplastic behaviour is studied using
carbon steels based on Cr-Mo steel. In order to obtain the fine grain structure, a small amount of Ti and B were added
and the content of carbon was controlled to be in the range of 0.24% to 0.83%. The largest value of elongation to failure
was 644% which was obtained by the tensile test of the specimen containing 0.58% carbon. The temperature and strain
rate at which the maximum value was obtained were 710°C and 5X107*s™!, respectively. Of all the specimens, this,
specimen had the minimum grain size. Moreover, the area fraction of carbide took the maximum value at the
temperature where the largest elongation value was obtained. These results show that the addition of carbon has an
effect on grain refinement by formation of carbide, but excess amounts of carbons (>0.6%) bring about premature
failure because of coarse microstructure and larger carbide.
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Fig. 1. Superplasticity of ferrous alloy illustrated in Fe-C phase diagram.
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Table 1. Chemical composition of steels (mass%).

C Si Mn P S Cr Mo O N Ti B
C24 0.24 0.28 0.80 0.018 0.002 0.96 0.15 0.0041 0.0027 0.18 0.0046
C37 0.37 0.24 0.73 ~ 0.012 0.005 1.02 0.16 0.0027 0.0012 0.16 0.0039
C58 0.58 0.28 0.76 0.017 0.002 0.98 0.15 0.0014 0.0016 0.18 0.0049
C66 0.66 0.29 0.79 0.018 0.002 1.05 0.17 0.0015 0.0005 0.17 0.0045
C83S 0.83 0.28 0.75 0.015 0.004 1.11 0.18 0.0024 0.0002 0.18 0.0056
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(b) is applied to C58S and C83S.
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Fig. 6. Microstructures on the longitudinal cross

section of C83S after tensile test until failure
by scanning electron microscope: (a) grip
region; (b)~ (d) gage region. The elonga-
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