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Sectional Profile Control in a Cold Tandem Mill

Fumio Funra, Toshihide Kamase and Taketo Sasaki

Synopsis : In cold rolling, sectional profile must be able to be controlled within the limited region where edge drop grows by rolling. The
characteristics of profile control are qualified by the experiments in an experimental mill and a real tandem mill installing

a work-roll-shift device with tapered work rolls.

Studying stress and strain conditions near width edge in a roll gap

introduces some infomations concerning to edge drop formation. And the printing ratio of work roll profile, the ratio between

change of work roll profile and change of strip profile is introduced as theoretical equations.

By this expression, the

tendencies of change of edge drop by the change of rolling conditions and work roll shift coditions are able to be estimated.
Further the plasticity curve involving the effect of tension feed back near width edge is expressed, and simulations of control

of edge drop are performed by introducing the curve into the roll deformation model.

By those studies, it is clarified that

the range where the plane stress condition affects is a key factor for formation and control of edge drop.
Key words: cold rolling ; work roll shift ; profile control ; edge drop ; roll deformation model ; plane stress condition.
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Fig. 1. Profile of tapered work roll.

Table 1. Specification of the experimental rolling mill.

Roll dimension $200/ $500 X L500mm
Rolling force max.2.450MN
Rolling speed max.30mpm

Tension max.78.4kIN
Motor power T5kW X 2

Table 2. Experimental condition.

Reduction Tension Shift
Pass No. ratio (backward/forward) length (L)
/% /Nmm™2 /mm
1 49/176.5
2 15~65 176.5/196 0~40
3 196/147

Material SPHC pickled coil 2.3 X *250mm

Lubrication tallow 5% emulsion

Rolling speed 10 mpm
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Fig. 2. Measured profile by different roll shift stroke.
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Fig. 3. Change of the edge drop evaluater, Se by
change of roll shift stroke.
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Table 3. Condition of experiment for mult-pass effect.

Pass No. 1 2 3
Reduction ratio /% | 40 55 41
Tension (backward/ 49/176 176/196 196/147
forward) /Nmm~™*
Roll shift (L) /mm 0, 30
2.0r Pass Red.
Ist 40 %
2nd 55 %
3rd 41 %
A Flat-R
1.0OF @ Taper-R
o~ L = 30mm
>E h = 3.2mm
T L . Pass
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= e
3 s
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Fig. 5. Change of edge drop evaluater by mult-
pass rolling.
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Table 4. Specification of the tandem cold mill.

Stand No. 1,2,3 4
Mill type 4-hi type 6-hi type
Roll dimension $550/ $1420 $490/ $550/ $1420
X 1750mm X 1750mm
Work roll shift Work roll
Control device & intermediate roll
Work roll bender shift
Work roll
& intermediate roll
bender
Rolling speed max. 1320 mpm
Lubricatrion Tallow base emulsion

Case
No. of stand
/ /—Shift stroke /mm

101
100 —
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Fig. 6. Measured profile after last stand for case
AF,G and L.

Table 5. Condition of work roll shift.

Shift length, . mm
case |AlB|c|p|E|F|clulI]s][K]L
Nodstand | 0 | 0 |50]|50]50 50 |100]100]100]100]100]100
No2stand | 0| 0] 0] 0 |50]|50]|50]50]50100]100]100
No3stand | 0 50| 0 50| 0 |50{ 0 |50]{100] 0 |50]100
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Fig. 7. Center crown and edge drop for each case.

Table 6. Condition of experiment.

Material A B C
Standard in JIS SPCC S12C S50C
Reduction ratio 69% 63% 556%

Size 1.0X910mm | 1.2X920mm | 0.9X950mm

Worl; roll taper taper =0.5/radius, length =450

_/mm for No. 1, 2, 3 stand
No.1 std - 100
Shift stroke /mm No.2std: 75
No.3std : 50
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Table 7. Condition of simulation. Thickness / mm
Pas No. 1 | o2 | 3 | 4 130
Work roll diameter 750mm Case @
Back-up roll diameter 1,500mm 125 e 1
Roll barrel length 2,000mm 120 _/é%/"
Strip width 900mm ' U/{
Strip thickness /mm| 3.125 2.483 1.833 1.395 1.232 LI5S éﬁ/ ::: g‘
Tension /Nmm™? 45.1 162.8 | 172.6 | 1785 58.8 K e C
Roll force /MN 72 | 852 | 87 | 185 Lol —x— D
Work roll shift length, L/mm -o- E
A 0 0 0 0 AL
B 100 0 0 0 T
o - - =% ’ - 0 80 100 B0 200 250
D 0 0 100 0
E 100 100 50 0 Distance from width edge / mm

Fig. 13. Calculated profile for case @.
Table 8. Stress condition factors for the simulation.
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