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Calculation Model for Pass Schedules of Slabbing Mills
Tamao YOKOL, Yoshisuke MISAKA, and Kakuji YOSHIWARA
Synopsis:

Mathematical models which are necessary to construct the pass schedule of slabbing mills are proposed.

The results of this research are summarized as follows;

(1) The equations are introduced by which the rolling force and rolling torque in the horizontal
and vertical slabbing mills and the edging mill of hot strip mill are predicted.

(2) The calculation method of the thickness reduction to give the predetermined rolling force or

rolling torque without iteration is introduced.

(3) The pass schedule appropriate either for high yield or high production is selectable according

to the situation in the present system.

(4) The adaptive calculation method to adjust deformation resistance of rolled material using the
ratio of z (=actual rolling force/calculated rolling force) is developed.

These models have been applied to the slabbing mill computer control system of the Kashima Steel
Works, Sumitomo Metal Ind., Ltd. and the results are satisfactory.
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Table 1. Rolling data range and mill condition of slabbing mill and hot strip edging mill.
Hot strip mill Slabbing mill
Verticol roll Vertical roll | Horizontal roll
Thickness, H (mm) 829 ~ 1589 884 ~ 1939 177 ~ 745
Width, W {mm) B2~ 11 218~ 767 | 858 ~ 1936
wW/H 006~ 0.12 0.15 ~ 073 1.48 ~ 7.88
Roll diameter, D (mm) 817 1004 1322
Roll revolution, N (rpm) 32.4 40 ~ 76 35~ 70
Rolling temperoture, T (°C) 1100 ~ 1200 1180 1180
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Fig. 4. Dependence of observed rolling force %o 005 o.to . 0I5 020
function (Q,) on ld/k,;, in slabbing mills. 1d/hm
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Appendix

1. Inld OF:E

Inld=InyV R.4n =Inv' ' R.r-H

1 1 1
- =—2—.]nR+2.1n7+2.1nH............(Al)

Lo, Inld 1% Inr ® 1 kAR THELS.
2, InKf, OB
Kfm 12 (A2) ROZTLE{ERD.

e g, Kot Ki-Cob+ Ks- (C6)?
Kfm:e{K1+K3‘b%+K5'(C/é)2+ ; : Ty : }

L4 xemen(AQ)
. ZITE e ik (A3), (A4) KD EL&K¥ES.

- 2aN R

g=gg W T (A3)

H
5=]n(;) (A4)

(A3), (A4) K& (A2) RICARA U, FLOMHEE &
e (A5) RxiBB. S
InKfun=K,+ Ky C%+Ks (C%)?
Ky + Ky C% -+ Ks- (C%)?2
+
Tx

—(—m-fln( 2z L vln<£ +-1—1
"™\ 60 )+2' h>‘2 “'}

4-n.[1n{1n(€;>}}..n.“.“.“.”

oD CHBEEOEM T R/k=R/H, 7> (A6)
ROBEY (AT B &, (A5) Rix (A7) KD &K
Inr 1 %kAXTEINS.

ln{ln(%)}-=ln{ln( lir )}
=D,+D,-Inr TN 0.3
F2L, r=0.01~0.2 T +3% DRETHS.
L7=232T, InKfp 13 (A7) R&fe’.
ﬂKfm=d1+d2-lnr ........................... (A7)
di=K,+ K- C%+Ks- (C%)?
+ K, 4+ K,-Co%+Ks- (G9%)2

f"""""(AS)

Tx
+m-]n< 22[;‘[ >+';—-ln<§>+D,
d,,:L;—+D2
T Ki~Kg, my, n, D, D, IZFRED EHTH
A
K,=0.126  K,=2851 K,=-1.75
K,=2968  K;=0.594  Kg=-—1120
m=0.13 n=0.2] D,=0.375
D,=1.139
R

P:EEmE (kg)

Kfy : FERESR (kg/mm?)
R:w—ndF (mm)

H: AoiRE (mm)
h:finiRE (mm)

W : it (mm)

Qp: ETFTHEHE (—)
r:ET®R (ERE%) ()
!d: R (mm)

hen : ¥4EE (= (H+2-4)/3) (mm)
Tq: JEME + 2 (t-m)

At by T —afRE (—)

Tx : EEERE (°K)

& BAHEE (1/s)

et ETHR (HEEH) (—)
N: g — @iz (rpm)

C%: jpEEAE (%)
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