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Analysis of Steel Foil Shape in 12-High Mill
Atsushi Aizawa
Synopsis:

For rolling stainless foils, a mill with small-diameter work rolls has been generally used. The small-diameter work roll
easily bends and thus the strip shape tends to worsen. Therefore, the 12-high mill with a high performance for shape
control has been developed. In order to select the condition of the work roll and to set up the shape control actuators at
the optimum conditions, an analysis model for predicting the shape of cold-rolled stainless foils in the 12-high mill has
been developed. From the simulations carried out using this analysis model, it was found that complex waves occurred
more easily by using a cemented carbide work roll (Young’s modulus 540kN/mm?) instead of a steel work roll (Young’s
modulus 210kN/mm?) because the amount of flattening was less. Based on the simulations of the characteristics of
shape control actuators (intermediate roll shift, crown control, backup roll eccentric), it was also found that elongation
tended to be large in the vicinity of the strip edge (A) and in the vicinity of 70% from strip center (B) and elongation
tended to be small in the vicinity of 50% from strip center (C). The equations estimating the strip shape at the
evaluation points A,B,C have been introduced by approximating the characteristics of shape control actuators
linearly. A better strip shape was obtained by presetting shape control actuators based on the equations.
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Fig.1 Schematic arrangement of rolls in 12-highmill.
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Fig.3 Flow chart of the analysis model.
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Fig.2 Shape control actuators of 12-high mill.
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Fig.4 Load acting on work roll and intermediate roll.

B Ou— v EOF A I XTou— VB X
oa — )V BRI LT K, EB X ONE— &
Y hOBIY S WSSO — VAR RO S, JERE
WESATP L, T — 2 0= VO EEERE LTE
HER %G1 T A HIOE T &Y 1230 R E
NEFIEMEZZHE LTY — 70— VORELEEZEEF
#¢ % Hitchcock® 7 — 7 0 — U FR > %y ST
PR 5. Fo, v — VBRI B Mg M D RHRICIE,
Fopplic & % 2 O LB EORS 2 v 5,

2.4 TRBITET IV OEEIREE

Table 1 DJEMESM CHEIEEER % 1TV, TR E 7
W ORGEE R RGE L 720 RIEESRMEE, TBIRISH 2 2K
DRk L\ B AR o B RE S £ TR 2 %) I2H
Mg 25, B, PR —VY 7 MBI S T — %
FIGRALIE £ COMBECTESR L, 7 — SBGGAH &
DHAMNCHBGEERIELET A, 797y ba—)
DB FVALE 1ZNo. 4 F VA5 2 M7l © e 5%
L, ETMZIEE S5, F72, RO —IVROLHEEIC X
L2950 EE Ny 2Ty Ta— VohgiiiE NIz T b

Table 1 Standard rolling conditions

Material Fe-16Cr-2Ni(HV370)
Strip width/mm 650
Inlet thickness/mm 0.102
Outlet thickness/mm 0.100
Work roll diameter/mm 52
Young’s modulus of work roll/kN/mm? 210
Rolling load/kN 333
Position of intermediate roll/mm - 30
No.1,7 saddle/um - 750
No.2,6 saddle/um - 750
No.3,5 saddle/um - 375
Crown of lower backup roll/um 0.0

FE () 2 IEE 5,

Fig. 5 \ZM OS50 A O FHAAE & R % ik LR
Fo B, FEUMHEIZT—2F A FEFITALTH 4 FOFE
W CHEM L 72 FHAME & ERMEIZ L DICHMOTX L
FELTHEY, 12BEERE D LIRS O AT 2 47 9
) A CTHRIFITE T VITHEBTDH 5o

3. 12EREEROFRFIEFE D EELT

31 T—U0-IEHOHE

Table 1 IZ/R L 72 EMESME2E#EE LC, T—2u—
W5 (U=, Y o 7=3) RN ET L CALRFR
S TN 2 ATV, EEIBIRIC AT T B 2R L 72,

60 - O Calculated value E
P ® Experimental value
(=]
= 40 f 1
51
=1
£ 20
'.CG‘:‘: - -
|
o
S 000t s P -~~~ — — = —
<
)
g
= -20F .

— 40 1 1 1 1 1 1
0 50 100 150 200 250 300 350

Distance from strip center /mm
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Fig.6 Effect of work roll diameter on strip shape.
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Fig.7 Effect of work roll diameter on deflection of work roll.
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Fig.8 Effect of Young’s modulus of work roll on strip shape.
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Fig.9 Effect of Young’s modulus of work roll on deflection and
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Fig.12 Effect of Young’s modulus of work roll on strip shape.
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Fig.16 Effect of backup roll eccentric on strip shape.
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Table2 Rolling load and shape control actuators in conventio-
nal condition and applied condition

Conventional Applied

condition condition
Rolling load/kN 333 397
Position of intermediate roll/mm -30 - 28
No.1,7 saddle/um =750 - 825
No.2,6 saddle/um =750 - 60.0
No.3,5 saddle/um =375 188
Crown of lower backup roll/um 0.0 0.0
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