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Mechanism of Surface Transcription in Temper Rolling of Strips

Matsuo ATAKA, Yasushi UENO, Kosuke WATANUKI and Yoshinori IINO

Synopsis : Most of steel products are manufactured through rolling process. Therefore, rolling process is very important for the qualities of rolled prod-

ucts. In the process of rolling, the temper rolling is assumed to be very important process that gives influence on the qualities of products

such as the shape and roughness. However, as there is not any reasonable theory to control the surface roughness of steel strips, it is said that

actual operations depend on experience and intuition. The surface transcription in temper rolling is an important process to decide the rough-

ness of strips surface as the industrial product. But, the influence of lubricants on the surface of rolled strips and the mechanism of surface

transcription have not been understood yet. In this paper, the influence of rolling conditions, such as roll diameters, roll surface processing,

lubricants and rolled materials, upon the surface transcription is investigated. As a result, it is found that such rolling conditions have impor-

tant effects upon the surface transcription.
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Table 1. Rolling mill specifications.

Roll Velocity [m/min] 8.6
. ¢ 70X 100

Roll Size [mm] 620 140
Roll Roughness [ um] Ra:2.0

Table 2. Roll condition.

Work Roll Roughness[ um]

Shot Dull Roll

Rolling mill

2-high Electric~discharged

Roll Ra: 2.0
. Electric—discharged
4-high Roll
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Fig. 2. Shot dull roll surface.

Table 3. Viscosity of lubricants.

Viscosity

[mm®/sec]
Mineral oil 90. 51
Skin pass oil 0. 69

Table 4. Measurements and Roughness of specimen.

Steel Sheet

Measurements [mm]

Roughness (Ra) [ um]

SPCC-AB
S65C

0. 6" 40" X 150!

0.31

0. 31

Table 5. Mechanical properties of specimen.

Steel Sheet Hardness | Tensile Strength
[HV] [MPa]

SPCC-AB 95. 4 314

S65C 153. 2 504
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Fig. 3. Location of “L” mark curved on the surface of roll.
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Fig. 4. Influence of lubrication on transcription.
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Fig. 5. Influence of materials on transcription.
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Fig. 6. Influence of specimens on rolling load (¢70-roll,

DRY).
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Fig. 7. Influence of specimens on transcription rate (¢70-
roll, DRY).
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8. Influence of surface processing on rolling load
(¢70-r0ll, DRY, SPCC-AB).
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Fig. 9. Influence of surface processing on rolling load
(¢70-roll, mineral, SPCC-AB).
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Fig. 10. Schematic diagram of roll surface.
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11. Influence of roll surface processing on transcrip-
tion rate (¢70-roll, DRY, SPCC-AB).
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Fig. 12. Influence of roll surface processing on transcrip-
tion rate (¢70-roll, mineral, SPCC-AB).
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Fig. 13. Influence of lubrication on rolling load (¢70-roll,
SPCC-AB).
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Fig. 14. Influence of lubrication on transcription rate
(¢70-roll, SPCC-AB).
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Fig. 15. Influence of lubrication on transcription rate
(¢70-roll, SPCC-AB).
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Fig. 16. Influence of ¢20-diameter roll on transcription
rate (¢20-roll, SPCC-AB).
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¢ ED-roll DRY
4 ED-roll skinpas
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Fig. 17. Influence of ¢20-diameter roll on transcription Fig. 19. Influence of roll diameter on transcription rate
rate (¢20-roll, SPCC-AB). (SPCC-AB, Mineral).
100 1
= 80 =
] 2
£ [
.5 60 §
g 40 5
F 2 =
0
0 1 2 3 4 5 0 1 2 3 4 5
Reduction[%] Reduction[%]
Fig. 18. Influence of roll diameter on transcription rate Fig. 20. Influence of roll diameter on transcription rate
(SPCC-AB, DRY). (SPCC-AB, Skinpass).
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