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Surface Roughness of Mother Sheet on Occurrence of Qil-pit in Cold Rolling for SUS430 Sheet
Kazuhito Kenmocny, Tkuo Yarita, Eisuke Kawazomi, Katsuhiro Kosort and Yoshikazu Seno

Synopsis :

To produce cold rolled stainless steel sheets efficiently in high speed rolling, surface brightness must be improved. The

surface brightness of the sheets is strongly affected by oil-pits which occur on the surface of the sheets in cold rolling.
As the number of oil-pits decreases, the surface brightness of the sheets is improved.

In this study, the morphology of oil-pits in actual cold rolling is observed by a microscope and SEM (Scanning
Electron Microscopy). The effect of the surface roughness of the mother sheet on the occurrence of oil-pits in cold
rolled sheet is examined with a laboratory-scale rolling mill.

The results obtained are as follows :

(1) Oil-pits occur at the bottom of micro-pits on the surface of the mother sheet, at the bottom of scratches which
are marks due to the surface roughness of rolls and in the flat surface around the micro-pits and the scratches.

(2) Tt can be explained that oil -pits in the flat surfaces around micro-pits are formed by the squeezing of rolling oil
from the micro-pits.

(3) It can be explained that oil-pits at the bottom of the micro-pits and the scratches are caused by enclosure of rolling
oil in the micro-pits and the scratches.

Key words : stainless steel; cold rolling ; surface brightness; surface roughness; lubrication ; rolling oil; micro-pit; oil-pit;
scratch.
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Table 1. Rolling conditions in tandem cold mill.

Steel SUS430
Work roll diameter 53 0mm
Thickness of 4. 0/1. Omm
mother/finished sheet

Number of stand 5
Maximun rolling speed 200mpm

Synthetic oil
13mn2/sec at H0C
S¥emulsion, 50C

Rolling oil

Viscosity of oil

Condition of coolant

Table 2. Conditions for dressing surface on mother

sheet.
Mother sheet SUS430-BA
Thickness of mother sheet 1. 5mm
Dressing Condition A B
Shot blasting on surface of sheet @] —_—
Rolling without lubricant O O
Roughness of work roll, Ra 0.00um | 0.40xm
Reduction (%) 9 5
g;ggéiggof surface roughness after g?ggfﬁ?fs ﬁglrrﬁtched
agrface roughness after dressing, 1L.18#m| 0.3%m

Table 3. Rolling conditions in laboratory mill.

Rolling mill 2-high mill
Work roll diameter 250mm
Surface roughness of 0.17Tum
work roll, Ra

Maximun rolling speed 200mpm

Rolling oil Synthetic oil
(Applied to surface of sheet)

13mm?/sec at 50°C
Pass No, 1 2 3 4 9
Reduction®) | 20 | 15 | 15 | 10 | 10

Viscosity of oil
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(c)At 3rd stand, rt=51%
(d)At 5rd stand, rt=75%
rt:Total reduction

(a) Mother sheet
(b)At 1st stand, rt=23%

Fig. 1. Micrograghs on surface of cold rolled
SUHS430 sheet at each stand in tandem cold
mill.
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(d) Depressed oil-pit
(e)Crack
(f) Breaked micro-pits

(a)0il-pit in bottom of micro-pit
and around micro-pit

(6)Dil-pit in bottom of scratch

(c)0il-pit at flat area

Fig. 2. SEM micrograghs of oil-pits on surface of
SUS430 sheet rolled in tandem cold mill.

s
(3]

O

-
o

L A A N N B

—

—

&)

2

b)
A\

Surface area ratio of oil-pits (%

i S R |
1 2 3 4 5

Stand number

Fig.3. Oil-pit area ratio on surface of cold rolled
sheet at each stand in tandem cold mill.
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(c) 2nd pass
(d) 3rd pass

(a) Mother sheet
(b) 1st pass
Fig. 4 Micrograghs on surface of SUS430 sheet

having separative micro-pits at each pass in
laboratory cold rolling.

Fig. 5. SEM micrograghs of oil-pit occuring in
bottom of micro-pit on surface of cold rolled
sheet.
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Fig. 6. SEM micrograghs of oil-pit occuring around
micro-pit on surface of cold rolled sheet.
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Fig. 7. Oil-pit area ratio on surface of sheet at each
pass in laboratory rolling of the mother
sheet having separative micro -pits.
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(c) 2nd pass
(d)3rd pass

(a) Mother sheet
(b) 1st pass
Fig. 8. Micrograghs on surface of SUS430 sheet

having scratched mark at each pass in labo-
ratory rolling.
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Fig. 9. SEM micrograghs of depressed oil-pit.
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Fig. 10. SEM micrograghs of oil-pit occured in
bottom of scratch.
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Fig. 11. Change of oil-pit area on surface of sheet at
each pass in laboratory rolling of mother
sheet having scratched mark.
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Fig. 12. Schematic diagram of condition on squeez-
ing rolling oil from micro-pit.
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Fig. 13. Profile of surface roughness of mother
sheet which has scratched mark.
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(a) Ist pass, Ra=0.39um, Rz= 3.34um
(b) 2st pass, Ra=0.16xm, Rz= 2 40um
(c)3st pass, Ra=0, 15um, Rz= 2. 34um
(d)4st pass, Ra=0.16xm, Rz= 2. 16um
(e)9st pass, Ra=0.16xm, Rz= 2.36um

Fig. 14. Profile of surface roughness of sheet before
rolling at each pass.
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