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Proposal of Estimation System for Surface Brightness of Rolled Sheet
in Stainless Steel Cold Rolling Process

Akirva AzusaiMa

Synopsis :

In the previous paper, the author has reported that the surface brightness is expressed as three functions of the inlet

oil film thickness and the surface brightnesses of roll and sheet before rolling, and a system for estimating and
controlling the surface brightness before rolling can be constructed by using this relation. In this paper, a new system
for estimating the surface brightness after each pass in actual mill for cold rolling of stainless steel is proposed by
developing this relation. In the new system, the estimation is carried out as follows : (1) Preparation of as hot rolled
specimen, { 2 ) Input of rolling conditions at each pass in actual mill, ( 3) Calculation of the inlet oil film thickness at each
pass, (4) Determination of rolling conditions at each pass in laboratory mill, (5) Rolling in laboratory mill and
measurement of surface properties of rolled specimen, (6 ) Surface brightness after final pass.

By using the new estimating system, the surface properties after each pass are measured and it is seen that the
system is able to estimate the surface brightness after each pass in actual mill.

Key words : stainless steel ; cold rolling ; surface qualities ; surface brightness ; surface roughness; inlet oil film thickness.
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I (1) Preparation of as-hot-rolled specimens

I (11 ) Input of rolling conditions at each pass in actual mill

l (W) Calculations of inlet oil film thickness at each pass '

l (IV) Determination of rolling conditions at each pass in laboratory mill *|

I (V) Rolling in laboratory mill |

|

[ (V) Measurement of surface propeties of rolled specimen

1 (V1) Production of surface propeties after final pass

Fig. 1. Flow chart of estimation system for surface
brightness of rolled sheet.
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Table 1. Pass schedule on a practical mill with
60mm diameter work rolls using a lubri-
cant (mineral oil) with a viscosity of 10cSt

(40°C).
Pass No. Thickness (mm) Rolling speed (m/min)

0 4.0

1 35 100
2 29 100
3 2.4 100
4 19 200
5 15 200
6 1.2 200
7 1.0 200
8 0.8 200
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Fig. 2. Schematic representation of inlet zone

between roll and workpiece.
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Fig. 3. Outside drawing of the laboratory mill with
76mm diameter work roll with a wide range
of rolling speed ( ~420m/min).
22kW DC motor, @ magnetic clutch, @ AC
motor, @ coupling, ® timing belt.
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Fig. 4. Surface photograph of as-hot-rolled strip.
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Table 2. Pass schedule and roll surface in experi-
ment [II] on a laboratory mill with 76mm
diameter work rolls using a lubricant (par-
affinic base oil) witha viscosity of 340cSt

(20°C).
Pass  |Reduction ngggég Roll surface in‘ efxperimen:l [IT}
No. (%) (rpm) Emery No. Su aczal(';)léglg) ness
1 13 17 120 0.40
2 13 17 120 0.40
3 13 17 240 0.14
4 17 33 240 0.14
5 18 33 400 0.045
6 18 33 400 0.045
7 17 33 1500 0.015
8 17 33 1500 0.015
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Fig. 5. Surface brightness Gs (20) of rolled sheets at
(Eacﬁl pass schedule in experiments [ I] and
II].
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Fig. 6. Surface roughness of rolled sheets at each
pass schedule in experiments [ I ] and [II1].
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Fig. 7. Surface photographs of sheet rolled at each
pass schedule in experiments [ 1] and [II].
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Table 3. Properties of rolling specimens. The speci-
mens from No.2 to No.8 were rolled with
work rolls having various surface rough-
nesses and the specimens from No.9 to No.
12 were deformed up to various strain
stages by tensile test.

Sample |[Thickness Surfacg N ittt -A-I—)P?fl-d:-x ------------
No. (mm) roughness|  Emery paper Tensile
Ra(um) No. strain

1 0.770 0.029

2 0.705 0.038 #1000

3 0.705 0.045 # 600

4 0.705 0.048 # 500

5 0.705 0.079 # 400

6 0.705 0.106 # 320

7 0.705 0.12 # 240

8 0.705 0.45 # 120

9 0.763 0.40 5%
10 0.745 0.70 10%
11 0.720 1.46 15%
12 0.705 2.33 19%
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Fig. 8. Change of surface brightness of specimens
having regular surface of No.2 to No.8 and
random surface of No.9 to No.12 before and
after rolling.
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