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Research Trend for Development of Dye-sensitized Solar Cells

-Aiming at Low Cost and High Efficiency Cells-
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Crystal Si solar cells (24.7%)

a-Si solar cells (10.1%)

Dye sensitized solar cells (10.4%)
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Surface traps: Center for charge recomhination: Voc drop

Surface traps: Electron trap: Jsc drop
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Effects of Chemical Composition on Compressive and Hot Wear Propertics
of Multi-component White Cast Irons for Steel Rolling Mill Roll
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Synopsis:

Multi-component white cast irons containing V, Cr, Mo and W have been widely popularized as
roll materials for hot strip finishing mills because of their excellent wear resistance. Work rolls of
multiple rolling mills applied usually to hot strip finish rolling are required to endure the contact
pressure occurred by rolling force between work roll and back-up roll. And the wear resistance is
required as a primary performance. In this research, influence of C, Cr, Mo, V and W contents on
compressive properties and hot wear properties were investigated using Fe-2%C-5%V-5%Cr-
5%Mo-5%W-5%Co alloy as basic chemical composition. Martensitic matrix with MC and M;C
type carbides is obtained in a wide region with carbon-balance (Cyy) of 0£1%. In that place,
hardness is over 600HV. 0.2% compressive proof strength was found to increase with increasing
hardness and also found that the relation is; op,(MPa) =3.52HV30—588. The equation of
Pmax=1.65+ 0079, was obtained between Hertzian contact pressure and compressive proof strength.
In order for rolls to endure the contact pressure of 2.6GPa in recent rolling mills with a heavy load,
the compressive proof strength over 1.6GPa with macro-hardness over 600HV30 is necessary. And
wear resistance is better with higher hardness, therefore the multi-component white cast irons with
high hardness is desirable for the roll materials.

Keywords; multi-component white cast iron, rolling mill roll, alloying elements, microstructure,
hardness, compressive proof strength, contact pressure, wear resistance.
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Fig.1 Microstructures of multi-component white cast irons with Fe-V-Cr-Mo-W-Co-C alloy system. Basic alloy:

2%C- 5%V-5%Cr-5%Mo-5%W-5%Co(mass%). Heat-treatment: Annealed, hardened and tempered.
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