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Abstract: We predict the rolled-strip profile for a 6-high mill using thin rolling theory and a numerical model. In the
numerical model, we calculate the distributions of the contact pressures between the rolls and the rolling pressure
between the strip and the work roll in the transverse direction using the geometric structure of the 6-high mill and the
boundary conditions. We determine the distribution of the rolling pressure in the rolling direction via a thin-foil rolling
model using Fleck’s theory. We calculate the three-dimensional elastic deformation of the work roll using the pressures
of the width and rolling directions. We then obtain the three-dimensional strip profile via the elastic deformation of the
work roll during the rolling process. The profile is verified by a thin cold-rolling test and FE simulation.
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Fig. 1 Schematic of 6 high-mill for cold rolling process
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‘ Input rolling condition ‘

‘ Calculation of rolling force, p(i) ‘

r(i)=ax’+bx+c (rdx=p+2F,+2F,, rxdx=0)
BUR deflecton calcu.

qli)=ax*+bx+c (qdx=p+2F,,, qxdx=0)
WR, IMR deflecton calcu.

Flattening calcu.(BUR-IMR, IMR-WR) ‘

1

Calcuation WR profile

1

‘ Strip thickness calcu. ‘

1

Min. Strip crown measured

| heenter-heage |

p'(i) calcu.

P(i)-p'(i)<100kg

‘ END ‘

Fig. 5 Flowchart for calculation of contact and rolling

forces
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Fig. 7 3-dimensional strip profile model using rolling
force by numerical model
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Table 1 Condition of thin cold rolling process

Condition Value
Material Cu-Fe-P (copper alloy)
Initial thickness (mm) 0.1
Target thickness (mm) 0.045
Strip width length (mm) 600
IMR bender force (kgf) 128
WR bender force (kgf) 128
BUR D630 x L1835 x L42274.2
(1:1(:}111) IMR D300 x L;890 x L42550
WR D140 x L850 x L41485

Contact force, q(i) (N)

T T
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Width length (mm)

Fig. 8 Distribution of #(i) in the width direction
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Contact force, q(i) (N)

400 200 0 200 400
Width length (mm)
Fig. 9 Distribution of ¢(i) in the width direction
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Fig. 11 Comparison of flattening roll radius and rolling
force
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