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The Effect on the Thickness Variation According to Rolling Condition
and Temperature Drop At Top-end in Plate Rolling

H. S. Yim*, B. D. Joo*, H. K. Lee*, J. H. Seo**, Y. H. Moon'
*Dept. of Mechanical Engineering/ Engineering Research Center for Net Shape and Die Manufacturing, Pusan
national university, Busan 609-735, Korea'
**Technical Research Laboratories, POSCO, Pohang-city, Gyungbuk 790-785, Korea

Abstract The rolling process is an efficient and economical approach for the manufacturing of plate metals. In
the rolling process, the temperature variation is very critical for plate thickness accuracy. The main cause of thick-
ness variation in hot plate mills is the non-uniform temperature distribution along the length of the slab. Also the
exit plate thickness is mainly affected by the rolling conditions such as mill modulus, plate thickness and plate
width. Hence the thickness variation in top-end is also dependent on these factors. Therefore this study has con-
centrated on determining the correct amounts of thickness variation due to top-end temperature drop and pro-
cess parameters.
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Table 1. Chemical composition of slab
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Material SM45C
Component C Si Mn P S
Wt% 0.42~0.48 0.15~0.35 0.6~0.9 <0.03 <0.035
Table 2. Mechanical properties
Material Tensile test Hardness test
SM45C Yield Strentgh (kgf/mm?) | Tensile strength (kgf/mm?) | Elongation (%) Hardness (HB)
235 >48 >20 167~229
Upper . .
work roll Table 3. Roiling condition
Siab Thickness (mm) 20, 40, 60, 80
T Width (mm) 1500, 3000, 4200
Front guide Back guide Mill modulus (ton/mm) 640, 720, 780

Lower
work roll

Fig. 1. FE analysis model.
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Table 4. Average temperature and top-end distance
according to slab thickness

Plate-thickness (mm) 80 60 40 20
1090 { 1080 { 1070 | 1030
1400 | 1300 | 1200 | 1100

Average temperature (°C)

Top-end distance (mm)
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Fig. 2. Gaugemeter diagram for rolling.
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Fig. 3. Top-end roll gap set-up.
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Fig. 4. Temperature distribution at top-end.
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Fig. 5. Thickness distribution after top-end roll gap set-up.
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Fig. 6. Thickness variation at top-end according to plate
thickness.
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Fig. 7. Thickness variation at top-end according to plate
width.
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Fig. 8. Thickness variation at top-end according to mill
modulus.
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Fig. 9. Thickness variation at top-end according to
temperature.
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Fig. 10. Compensation value of roll gap according to
temperature.
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Fig. 11. Thickness variation after roll-gap set up.
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