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Flattening of Grooves Formed of Intergranular Corrosion for Austenic Stainless Steel Strip in Cold Rolling
Kazuhito Kenmocwy, Tkuo Y arira, Hideo Ave, Katsuhivo Kosori, Masahiro Yosuioka and Yoshikazu Semo

Synopsis : High-speed cold rolling of stainless steel strip are attempted in a cluster type mill with small-diameter work rolls, or
in a tandem cold-rolling mill with large-diameter work rolls. Surface brightness of the strip deteriorates with high-speed
rolling, or with large-diameter work rolls. Authors found that the surface brightness was strongly affected by micro-
defects on the surface, and the brightness was improved with decreasing surface area ratio of micro-defects. A groove
formed of intergranular corrosion is one of the micro-defects on SUS304 steel strip.

In this study, effect of conditions in annealing, pickling and cold rolling on occurrence of the grooves is investigated,
and the mechanism for the occurrence of the grooves is discussed. The grooves by intergranular corrosion occurred in
cooling of strip immediately after annealing, and the depth and width of the grooves were enlarged in pickling.
Occurrence of the grooves was related to layer of insufficient chromium. The grooves flattening on the surface of cold
rolled strip were affected by the diameter of work rolls, surface roughness of the roll, and the reduction in thickness.
The effects of rolling speed and of viscosity of the rolling oil were little under the experimental conditions investigated.
Key words : stainless steel ; cold rolling ; surface brightness ; lubrication ; groove formed of intergranular corrosion ; rolling oil.
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Fig. 1. Manufacturing process of SUS 304 cold rolled strip.
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Table 1. Annealing and pickling conditions of hot
rolled strip.

Thickness (mm) 4.0
Annealing temperature (C) 1200
Water cooling rate ('C/s) =25
Pickling in Temperature ('C) 83%3
sulturic acid| concentration (%) 24~25

{ +
Pickling in Temperature (C) 602
nitric and 10~15 (Nitric acid)
fluoric acid | Concentration (%)

2~3 (Fluoric acid)

Table 2. Rolling conditions on laboratory mill.

Thickness of mother sheet (mm) 4.0
Surtace roughness on mother sheet ( «m) Ra:2.0
Work roll diameters (mm) 75,200

Surface roughness on work rolls ( xm) Ra :0.05, Ra:0.26

Reduction in thickness (%) 0~40
Rollig speed (m/min) 2
Rolling oil (Applied to strip) Synthetic oil
Viscosity of rolling oil (mmz/s at50C) 9

(— : Standard conditions)

Table 3. Rolling conditions on laboratory high

speed mill.
Thickness of mother sheet (mm) 4.0
Surtace roughness on mother sheet («m)| Ra:2.0
Work roll diameter (mm) 250
Surface roughness on work rolls ( xm) Ra :0.24
Reduction in thickness (%) 0~40
Rollig speed (m/min) 20,500
Rolling oil (Applied to strip) Synthetic ail
Viscosity of rolling oil (mrr\2/s at50°C) 9,50

(——: Standard conditions)
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Strip surface

Fig. 2. SEM microgragh on cross section of strip
surface.
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Fig. 3. SEM micrograghs on cross section of strip
surface at each process in annealing and
pickling of hot rolled strip.
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QO: Roll diameter 200mm
A: Roll diameter 75mm

o N & O @

O: Lubricating
. A Non-ubricating

Q: Surface roughness of roII,Ra:O:PS um
A: Surface roughness of roll,Ra:0.26 um
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Fig. 4. Effects of rolling conditions on surface area ratio of groove formed of intergranular corrosion. [Roll dia. :
200 mm, Lubricating (Viscosity of oil : 9 mm?2/s), Roll Ra: 0.05 zm, 20 m/min]
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Fig. 5. Effects of rolling conditions on surface area
ratio of groove formed of intergranular cor-
rosion. [Roll dia. : 250 mm, Lubricating (Vis-
cosity of oil : 9 mm?/s), Roll Ra: 0.05 gm, 20
m/min
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Fig. 6. AES analysis on groove at grain boundary ROMFIREORER VBT 5 L2 12
on cross section of strip surface.
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Fig. 7. Effects of reduction and lubricating condition on groove formed of inter-
granular corrosion.
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Fig. 8. Schematic diagram of condition on flatten-
ing groove formed of intergranular corro-
sion in roll bite.
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