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Design of Rolling Pass Schedule in Copper Thin Foil Cold Rolling According to Roll
Crown of 6 High Mill
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During the plate and foil cold rolling process, considerable values of the force of material pressure
on the tool occur. These pressures cause the elastic deformation of the roll, thus changing the
shape of the deformation region. Rolled copper foils should be characterized by a good quality and
tight dimensional tolerances. Because of automation that is commonly implemented in flat product
rolling mills, these products should meet the requirements of tightened tolerances, particularly strip
thickness, and feature the greatest possible flatness. The shape of the roll gap is influenced by the
elastic deformation of rolls parts of the rolling process affected by the pressure force. However, to
control roll deformation should be difficult. Because the foil thickness is very thin and the
permissible deviations in the thickness of foil are small. In this paper, FE-simulation of roll
deformation in thin foil cold rolling process is presented.
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Table 1 Condition of cold rolling process

Condition Value
Rolling type 6 Hi UC-Mill
Work roll size (mm) D140xW850
IMR size (mm) D300xW890
BUR size (mm) D630xW835
Roll material SKH-51
Rolling speed(m/min) 100~700
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Fig. 3 CAE model for strength analysis in 6 high mill
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Fig. 4 Roll crown profile after rolling process
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Table 2 1* Rolling schedule at cold rolling process

Roll gap=24 um, Roll speed=300m/min
Pass Thickness Tension(kgf)

(m) Back Front

1 450-180 1400 1800
2 18080 600 1000
3 80-50 300 350
4 50-32 300 330
5 32-24 300 310
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Fig. 5 Distribution of roll elastic deformation according
to roll speed
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Fig. 6 Distribution of work roll crown along the roll
speed in the region of contact with strip
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Table 3 2™ Rolling schedule at cold rolling process

Roll gap=23 jim, Roll speed=300m/min
Pass Thickness Tension(kgf)
(pm) Back Front
1 400-200 1200 1700
2 200-100 650 950
3 100-55 250 320
4 55-33 180 250
5 33-23 150 200
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Fig. 8 Distribution of roll displacement according to pass
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Thickness T.S
Pass El(%) Hv
(4my (MPa)
Initial 401 219.74 35 58.5
1 201 340.31 1 111.5
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3 56.7 378.47 0.5 126
4 33.2 389.75 0.5 127
5 243 423.40 0.3 127
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