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High Productive and High Accuracy Cold Rolling Technologies
in 12-Hi Cluster Mill of Stainless Steel Strips
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A 12-high cluster mill {SCM : stainless cold mill) at Chiba Works has been used for the cold rolling of high brightness
stainless steel strips since March 1951. To produce higher quality strips with higher productivity, two new technologies
were developed and applied to the mill. One is an automatic gauge control system and it improves accuracy of thickness
in the accelerating and decelerating stages, while maintaining the accuracy during the constant stage of the rolling process.
The other technology is the development of an automatic set-up system to control strip flatness. A mathematical model
for the set-up of optimal positioning of flatness actuators makes good strip flatness possible and allows an immediate

increase in rolling speed after the start of rolling.
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Fig. 1 Layout of SCM

Table 1 Main specifications of SCM

& Q DR Fig. 4 25T, AL, S TOLECHATT S
WRmEHEHT 22T 2 RNiIcHE L. Bl TR

Rolling speed {m/min) Max. 800
Tension (kN}) Max. 588 Load cell R”l%”r““””
Coil weight (t) Max. 30 .l.‘. X2y
Strip thickness o E
Entry (mm} 1.0~8.0 .
Derivery (mm} ) 0.1~5.5
Strip width {(mm} 650~1 600
Work roll dia. (mm) 79~120 RP
RTC
Motor power
Mill motor (kW) 6 300 ok LASR > ATR h[ ACK
Reel motor (kW) 4 400x 2
— MF AGC:Mass fiow AGC REF DIST:Reference distributor
FF AGC:Feed foward AGC ASR:Auiomatic speed regulator
RF AGC:Roll force AGC ACR: Automatic current regulator
TM:Tension meter ATR:Antomatic lension regulator
RTC:Rigid tension controller  NJ-RTC:Non-interactive rigid tension controller
RPC:Roll position controller
J14 P Fig. 2 System configuration of automatic gauge control
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Constant of plasticity Q( > 10°%kN/mm)

constl B & ¥ const 2 (ffE ik L LHkHTE W, Fig. 4 Relation between AS/Ap and constant of plasticity

AS/Ar = (IM+Q)/MEXconst 14const 2 «oremeremeeees (4)
HKEFN BB L P MROME & Fig. 5 (o5t 23, ML
DB BEC TR R Q 2L, e M Loy

— 47 - : NI 8285453 Vol 28 No. 2 1996



116 127529 — 3028 2R EEME - KRS £ 8 27 > v AR A 3 F 5E £ i

FE+monitor AGC

FE+monitor AGC+new control

+40 +40
Eniry thickness a 0
deviation ( ¢ m)
-40 -40
+40 +40
Delivery thickness g P 0
deviation { x m) 40 40
600 600
Rolling speed \‘x 1
(m/min} 0 0

Fig. 5 System configuration of gauge control by new model
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Fig. 6 Gauge control at rolling speed variations
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Fig. ¥ Flatness control actuators of SCM

Table 2 Specifications of flatness control actuators

Item Specification

IMR bending (kN/chock) Max. 245
Upper BUR crown

Center {pm) 0

Quarter-in (pem) +419)

Quarter-out {gem} 410

Edge (pm} +210, —1 000
Under BUR crown

Edge {um) +180, 1000
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Correlation between calculated and measured target shape
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