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Table 1 Atmospheric pressure and contents of C and N, pore diameter and porosity

Total pressure | Partial pressure | C wt.% | N wt.% Pore Porosity %
MPa MPa diameter pm
Lotus 2.5 N20.8 | Ar1.7 | 0.075 | 0.104 453+ 193 33.8% 2.9
Lotus 2.5 H20.6 | Ar1.9 | 0.064 | 0.002 604+ 297 28.4+ 1.9
Non- 2.5 0 Ar 2.5 | 0.131 | 0.003 0
Porous
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Fig.3 Compressive stress- strain curves of non-porous and lotus carbon steels. The
compressive directions were parallel (/) to the pore growth direction in the
compression tests of lotus carbon steels.
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Fig.4 Compressive yield strength of the non-porous and porous carbon steels in the
pore growth direction plotted against the porosity. The calculated value of the

non-porous carbon steel was obtained by considering non-porous carbon steel with
the same carbon content as the porous carbon steel fabricated using hydrogen.
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Fig.5 Compressive yield strength and Vickers hardness of the porous carbon steels
fabricated using nitrogen before and after the heat treatments.
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Fig.6 Microstructures of the cross-sections of the porous carbon steel fabricated
using nitrogen in the perpendicular direction to the transfer direction before and
after heat-treatments.
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