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A Study on the Texturing Characteristics of Work Roll and
Variation of Strip Surface Roughness in 4-Hi Mill

Moon Kyung Kim,* Eon Chan Jeon,** Soon Kyung Kim***

ABSTRACT

Work roll wear in the cold rolling of steel strip is strongly affected by rolling materials, rolling conditions
and lubrication. Tests were performed to find the effects of rolling materials under the same lubricating
conditions. Surface roughness of cold rolled steel strip as well as the coating technique itself is quite impor-
tant in obtaining high image clarity of electronic products and car outer panels. Therefore this paper
reviews for improvement of roughness and peak count about the surface of Cr coated work roll is investi-
gated from the actual temper mill. The conclusions were obtained as follows ;

1) Work roll wear in the cold rolling of steel strip is strongly affected by carbon contents of rolling materi-
als, but there is not a separating force and total reduction ratio. 2) The roughness of strip surface is larger
in the direction of width than in roll direction. 3) The electro-discharge textured roll has more uniform
roughness distribution than shot blasted roll and it's life time is two times longer than shot blasted
because it has more harmonic wave roughness, and the higher peak count of surface roughness. 4) The life
time of Cr coated work roll is 2 times longer than that of shot blasted work roll and variation of peak
count, roughness and life time of Cr coated work roll is similar to electro-discharge texturing work roll. 5)
The proper Cr coating thickness is 10um at the work roll of temper mill.

Key Words : Harmonic wave roughness(Z333 2%), Electro-discharge texturing(#AZ2E7}2),
Separating force(%3t2), Total reduction ratio(% ¢5t&).
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g 973 o 2 SAE 1006, SAE 1008, SAE 1012
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Table 1 Chemical compositions of specimens (wt. %).

omposition .

Materials ¢ 5i Mn P S
SAE 1006 0.04 - 0.21 0009 | 0010
SAE 1008 0.05 0.009 0.25 0010 | 0.010
SAE 1012 0.11 0.005 0.47 0.013 | 0.003
SAE 1017 0.16 0.007 0.54 0.013 | 0.003

Table 2 Mechanical properties of specimens.

Properties Hardness Yield Tensile Elongation
(Ha) strength strength %)
Materials (N/mf) (N/mt)
SAE 1006 43 103 207 33
SAE 1008 53 264 357 42
SAE 1012 56 286 363 43
SAE 1017 64 318 442 38
2) AgEA
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Table 3 Main specification of cold rolling mill.

Mill type 4 Hi reversing mill
Line speed 800 m/min. (max.)
Work roll dia. 450 (mm)

Back up roll dia. 1,360 (mm)
Separating force 1,300 Ton

® Back up roll

® Strip

@ Work roll

@ Coolant sprayer

® Hydraulic cylinder
® Control panel

@ X-ray gauge meter
Roll bender

Fig. 3 Overall view of experimental apparatus
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Fig. 5 Comparison of the work roll surface roughness
between texturing methods

b) Shot blast texturing
(Texturing time: 20 min., Ra 2.0pm)

a) electro-discharge texturing
(Texturing time: 35 min., Ra 2.0pm)

Fig. 6 Shape of peaks and roughness for the work
roll surface on the texturing method
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work roll roughness for the various specimens in
the cold rolling
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Hot coil Hot coil thickness:2.0 mm
85| Work roll surface

roughness : Ra. 0.7#m

Strip surface roughness

: Ra. 1.404m

Hot  coil

Strip thickness : 1.48mm
Reduction ratio : 26%
B Line speed : 300 m/min.
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: Ra. 0.71zam

1pass

¥i Strip thickness : 0.83 mm
Reduction ratio : 26%
Line speed : 600 m/min.
Strip surface roughness

* Ra. 0.454m

3pass

g Strip thickness : 0.47 mm
X1 Reduction ratio * 26%
Line speed * 600 m/min.

31 Strip surface roughness

* Ra. 0.45am

Fig. 8 Scanning electron micrographs of strip surface which
were cold rolled on the pass number for the SAE 1008
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Fig. 9 Relationship between strip surface roughness
and pass number in the cold rolling direction
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Fig. 12 Relationship between strip surface roughness and
rolling length for the total reduction ratio in the
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Fig. 13 Work roll surface roughness vs. rolling length in
the electro-discharge texturing
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