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Rolling Conditions for Annihilation of Micro Porosities and Development

of Center-portion Heavy Reduction Rolling

Seishi TsuvyaMA, Sadakazu MASUDA, Hisatoshi TAGAWA,

Takesi HIRASAWA and Haruo SUZUKI

Synopsis :

The authors investigated the method to get the sound heavy gauge plates only by rolling process, and
developed the Low-speed Heavy Reduction Rolling process, the purpose of which was to secure the necessary
temperature, time and compressive stress for annihilating micro porosities. Furthermore, taking notice
that most of micro porosities are distributed in the about 50-60%, region of mid-width of ingots, they have
developed the Center—-portion Heavy Reduction Rolling process which reduce only the high density area
of micro porosities partially by the low speed and heavy reduction rolling. In such a partial rolling, the
compressive stress in midthickness increases notably as a result of the binding force caused by the un-rolled
edge parts and an increase in the reduction amount per pass.

It would be possible to manufacture the sound heavy gauge plates stably from the conventional ingots

by the application of this developed rolling process.
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Fig. 1. Hot compression testing equipment and
experimental procedures.

Table 1. Experimental conditions.
Deforming Deforming Max. compressive
temp. (C) time (s) stress (kgf/mm 3?)

1250 0.05 5
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Fig. 2. Relation between the reciprocal of the
absolute deformation temperature and reduction
of area.
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Fig. 3. Typical pass schedules in plate rolling.
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Fig. 4. Changes of rolling stress in 200 mm
thick plates.
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Fig. 5. Effect of summation of effective rolling
stress factor on UST flaw density.
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Fig. 9. Effect of B;/B., on increase ratio of
rolling load.
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Table 2. CHR conditions of 300 mm thick plates.

Plate tc (mm) At (mm) B, (mm) Se ¢
I —_ — — 0.03
v 415 40 1500 0. 44
i 410 60 1000 0.51
m 415 80 1500 0.73
% 425 80 1 350 0. 85
A\ 415 80 850 0. 88
Vi 425 80 1200 0.99

Stab size 530 # x1950 w mm
Plate size 300¢x2500 w mm
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stress factor on UST flaw density.
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Fig. 12. UST flaw density distribution in
plate width.
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in plate width,
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