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Surface Brightness of Stainless Steel Strip by Axially Ground Rolls in Cold Rolling
Hideo Yamamoro, Yukihiko Matsupaira, Takashi Smisanara and Takeshi Masul

Synopsis : Recently, to improve productivity of stainless steel strip, development of cold rolling technology in tandem mill is

required.

Previous research works, however, show that a surface brightness of strip decreases due to increase of micro-defects
such as oil pits caused by high speed rolling with large diameter work rolls. In this paper, to obtain high brightness
surface in cold rolling, a new method for decreasing micro-defects by “Axially ground rolls”, which are finished by
grinding to axial direction instead of conventional grinding to circumferential direction, is proposed.

Main results are as follows :

(1) The surface brightness of stainless steel strip is significantly improved by rolling with axially ground rolls.
(2) This new rolling method has an effect to decrease the oil pits and the imprint of roll asperity on strip surface due

to relative slip between roll and strip.

(3) Although a rolling friction is increased by this method, an occurrence of seizure is restrained.
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Table 1. Cold rolling conditions on experimental

mill.
Material SUS430
Mother strip | Thickness (mm) 3.2
Surface roughness( zm) Ra:2.5
York roll Diameter (mm) 100
Surface roughness( zm){ Ra:0. 05, 0. 15, 0. 30

Rolling schedule of strip (mm) 3.2—2.7—+2.1
Rolling speed (m/min) 18
Viscosity of oil (um®/sec at40°C) 150

Grinding direction

Roll
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Fig. 1. Schematic view of roll grinding methods.
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Fig. 2. Measuring method of oil film thickness in
cold rolling.

Table 2. Cold rolling conditions on experimental

mill.
Material SUS430
Mother strip | Thickness (mm) ‘ 0.7
Surface roughness( sm) Ra: (. 05
York roll Diameter (mm) 100
Surface roughness(um)| Ra:0.13,0.30
Reduction in thickness (%) 20
"Rolling speed (m/min) 18
Viscosity of oil (mm*/sec at40°C) 15, 100, 460
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Fig. 3. Schematic view of two-roller tester.

Table 3. Rolling test conditions on two-roller tester.

Material SUS430
Upper roll Diameter and width(mm)| 216¢ X20w
Surface roughness( um) Ra:0. 6
Material SKD11
Lower roll Diameter and width(mm) 180 ¢ X 40w
Surface roughness( zm) Ra:0. 4
Hertzian stress (MPa) 363, 441,510
Rolling speed of lower roll (m/min) 136
Slipping ratio (%) 20
Viscosity of oil (mm®/sec at40’C) 10
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Fig. 4. Effect of roll grinding pattern on surface
brightness and roughness of strips.
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a) Conventionally ground roll
Seizure

~ 800}
z
S 600f -]
S & N
2 551
s 400} Friction
-2 - T coefficient
° Loak u=0. 106
= 200 3530N 5300N 7061 N 332N
) b ! } { u=0'. 094 l

b) Axially ground roll

~ 800
z
2 600} 5 ' |
: AN
! ric

§ 400 - - 1 co;ff%g?ont
s Load 374N we o
CZM-.§NNL“WNL 7061N R u=0.106 l7

I T J !

N — o
0 1 2 4 Time (min)

Fig. 8. Effect of roll grinding pattern on rolling
friction.
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Fig. 9. Schematic view of contact between strip and
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Fig. 10. Schematic view of contact between strip
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