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Outline of the Advanced Total Information System
on Cold Rolling at Mizushima Works

Asaharu Kibata, Syuichi Hirasaki, Kozo Hatokeyama, Hiroaki Ueno, Shigeo Asagoshi, Kazuhiro Hirohata

B Synopsis: X
KB ERTISIEER A TR v 27 A %, 198441 7 We refreshed total information system on cold rolling at Mizushima
bowira Lic, M5 AV, Works in Jan. 1984.  This system is aimed at:
(1) EHEilERAuERE S E o 2 7 4 DFER (1) Development of a system to control planning of production.
(2) PIC, & owHOUALYDBETESS 1 vkt (2} Automatical gathering of data by process computer and sensors at all proe-
25— AR D B s L O B A TR 5 — £ ~ esses in cold rolling work, and construction of data base to manage and

analyze quality and operation.

— A D
(3) MiEe o FoREl
(4)  Flsstdg o 28RN
(8) RO A7 2B L CORRKMAL D s
—H Aoy b7 OHEE This system runs smoothly, and has brought much benefit in shortening the
FTHD, Yox7ald, WACEHLTHY, PREM payment term, improvement in quality and productivity, cost saving, and so on,
- ammEMEoE TS, TREEHEOR by upgrading the product control level, concreting of quality assurance system,
I, RERITAEE O, o MR, %o o o smoothing of material bandling, realizing of optimum lot of products, efficient
Wi, BRUCEROSREEC LD, WG, Sy works and so on, in the manufacture of products with small lots and great
b, sEERERE, a2 MERSICE A RAR LT varieties and higher quality products.

(3) Realizing of an optimum lot of products.
(4) Adoption of the information system in the Japunese language.
(5) Realization of large-scale computer networks by a new system technique,

and so on.
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Ak, fEoREhTML &L, EROYELEMT - T,
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(3) PrRoMELEEEe o Mokl
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F o — SERBEEOBY o o FRREE L, SFEEOH L, SRT
PR O b, FEAIHNE, HED a2 2 MHEEAE D, R
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3 BAREE

W27 AOREEHA Fig, L cRd, 27 AW L
T, HilH o= 7 20 R R s o <, T 0/C
= L P/C {Process computer) O{T 27 a @il 20— FLHE
Hiciowh, £54 L RVRTA—BUEHNET L o2,

4 N—FocTF7HEHREIAY 1 — YRR

4.1 Nn—Fryz TR

HorFndin—Fo o7 iffoe Fig. 2 £5 10 Table 1, 2 7R
kR

C/C (Central computery, G/C, P/C 33 k¢ DDC (Direct digital
controller) > 4 BEH & L1z,

C/C BXtF QIC o sa 20 0 1 — 203, (SRt I
Urorr AR EEL, H—r ) - Xve—waEALTHS
DR TH D,

PIC w25 a0f, % 5 4%, CAL (EBEMNS 1 ) Rissra
1, FROWHE F D w2 F AMBLTESICT D8, BLUS
FyART LY CHEONEL LMD TR L Lo (Table 23,

4.2 Db a2 —Si%EESE

e PIC o) bEidE U<, Horsatik ko sra

1981 1982

1983

Basic plan and

information system design Detail design

E ¥ T

o

Program design

Programming and debug

[:> Start of operation
(Jan.)

rr

Administrative procedure design
i ]

lLocal system test

and total system test
_

I

Fig. 1 Process of the system development

PR :Printer

- LP ! Label printer
Head office Central computer 4 '
L A LDP : Large display panel
Sales information — | Production planning Data CTU: Crane terminal unit
system contrelling system base DT :Data transceiver .
DDC : Direct digital controller Terminals
] FEP ! Front-end processor Ty
Gnline Online computer Online @
computer computer
Hot strip rolling | Cold {plling L syate Shipping control
system | operation support system system oR
I J X d4
( Optical data highway of business computer
[ [ N
Process computer Process computer Process computer [ Process computer [ DLC
K ; . " [ Spare | Coil packing
5 Tandem mult Batch annealing Na.l recotling Trocess computer DDC
process control process control inspection Atomanc
Coil system system system KM-CAL process— crane Lop
scale control system DDC X2
Coil transfer
l v, E
( Optical data highway of process computer \,\
FEP FEP FEP FEP FEP FED FEP
DT
. x2
9 : /] LA i .
No.l N_n.._‘ Tandem mill Cleaning KM C‘AI— N_‘_"I & Nuo.2 Recoiting
pickling pickling process data logger prucess skinpass data lowrer
data logger data Ingper control control clatin loggeer o

Fig. 2 Configuration and [unction of the system contralling cold rolling sheet & strip production at Mizushima Works
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Table 1 System configuration of hardware and software

System Ttem Quantity Note
Center computer system Hardware
FACOM M-380 2 Central common machine
CRT & Keyboard {(Japanese) 3 Color CRT
Printer (Japanese) 6
Business graphic display 3
Business graphic printer 3
Software 494 k steps COBOL
On-line computer system Hardware
FACOM M-170F
CRT & Keyhoard 8 1920 characters, volor CRT
Printer 17
CRT & Keyboard (Japanese) o4 Color CRT *
Printer (Japanese) 13
Label printer 6
Large display panel 2
Crane terminal 9 480 characters
Process control unit 5
Data transceiver 1
Software 526 k steps COBOL
Optical data Master station 2
highway system Center station 4
(North trunk line) Field station 9
Cable length
Main loop 5.1km Double
Sub loop 3.1km Single
{Cable total length) 8.2 km
Other connected computer On-line computer?® 2
Process computer
Data hase Total volume 2500 MB

— 2k PIC o#fiefiE s TRl & 9 4 BRI (i -or TSt L
7o
(1) ¢
(a) S
(b) EEHFHE - FHRLUMEOIHEGR
(e} 34 oDBEERSTOMRER
(dy H# DI ¥ co TR
(e} HegEFEAR
( Iy EUL (End user lunguage) i~ L % A EEESH
(z) OC
(a) TIHEMOPFEI S 3 1 v HEEH
(b} AEHMEEMOIE
(e) Z4r~mad0@A, BBlcEbiswr - 2o—04a

YE—=F A
(d) S ER D AERERHAOHEI (Jg - B
(3)y P/C

(a) 7ot xR0 BB

(b) Jotaffo1 iR

(¢} BEREEER S LB ERH T 7022 M iR
(d) T DDC ~omaEofks

{e) F—suoxoy

(4) DDC

(a) #7080 8 EER
{b)y Tobwx O VEFEERE

¢

5 LXFALBE

5.1 FEHSMBEEEEL T LAORR

MR 0AETRT, © EBEXo s boFELENAkEY
ZEy @ B SESRBEAE RN el &, @
WEREEROMSORBE LR L (&l icd, RRBAEN
F— 20 R G RS y v — FEEAR A B LT
7o, COFRTE, EMOEBTRECE - CEMEA— FOM
P — AN A H A 2TICER LT, ERinEs 1
ChE, St —romibroRHii@nd - get vy 510
Bl, Bt - FEEEIT-> Tk,

L LiEo @ FEOREE - s Lo drid,
WEA R DR G o0 BRI X AR OLE, @ ITEOMBIL -
i & LA D FEEREE O D D), Y- DA
OEAFED L&, ZO7HP o RF LCH, BRMEFEL D
WS 1 v ECEME A - FORAEEET TR
FLtz, CORRREHES 1 2 CDF w14 vd— FREUTHE
Ly A — FEEMIETIANIC C/CIn—Tob Lz, i, O
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Table 2 Configuration of hardware and software in process computer system

System Item Quantity Note
Tandem miil system Hardware
HIDIC V93/50 1 5 MB
CRT & Keyhoard 5
Typewriter 2
Optical data highway system 3.0 km
FEP HIDIC 08L 8 5: TA
2 : Pickling
1 : Cleaning
Software
TA 50 k steps
Data logger 25k steps
Continuous annealing system Hardware
) HIDIC V90/50 2 5 MB SPARE 1
CRT & Keyboard 5
Typewriter 2
Optical data highway system 2.0km
FEP HIDIC 08L 6 4 : CAL
1 : Skinpass
1 : Recoiling
Software
KM-CAL 70k steps
Data logger 20k steps
Batch annealing system Hardware
YODIC 100 1 16 kW DRUM 256 kW
FACOM 2703/10 2 4 kW DRUM 32 kW
CRT & Keyboard 1
Typewriter 3
No. 1 Recoiling surface defect Hardware
inspection sysiem TOSBAC 7/40 1 512 kB
Floppy disk
CRT & Keyhoard 1
Typewriter 1

BB, TRCADHANC L SIS EEOER DAL L,
FIEFH RS, RS THRR M o Bk ik ¢ Bt o
W, EHEEA - FOREE ECENEL, BERNSES AR
MFEET D, TOMRES, REERD 1 TRk, B
BELE LOSHVETORER L oD, o CHRAHER S SR AR
M, TERPFORARMONIMY EE B & 70D, SR E &

LG, MTFOREYE -,

(1) HEA—FEXUFFERA — 2L, T TEBOSS R
FH LD GBI, BHRME — FOBMAHRTD L0 5 Rl
AR A B Lo,

(27 A—METEomEEN-C, MIEAEE L T4 — 5Dl
A= TRV EM R T S,

{3y 1-20hy b4 AACHEEORG DGR AT 5 8%
Hifti (ko b o4 AHBRTHE) ABR Ui, 610, Brffr
WiE, S — ARHCAE TR DB KK LT,

—BHIEREOMWERNHL, LN S~ EE L CER

P ARFEELDHD 5D, OB, ¥R F L TIEEMMRE

WHKECF — FAETRT LI S, Bl#shd, LhLI

DIFHCHLE — FOMMEREANE < 2B, £ 2 TR S o b2

A NDRE T — A FEHEN T WP IR L, FRRER
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A EEA A L U FEM & A - - Licizbin, TR
WA L, - 22 L I0X D M tE O Mimas ke
LR OREORE, BEURBERC L SER DA LSRR AR
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TEX K AAMBEIT-Cit, TR v 2 7 L2 WEPCH S,
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B 2 2 7 2B LY, F—4Fns®EMEEcor —F
24 AAER X, NSRS ODEAETE Tkt S 2 LA
fEaha,

5.2 MEFLHHIOMEL

Ty a—# LR T LAPRERERF RS SEEILATH
By Wiy AF AT, MTORTEBLELY, MER - Wk
S5 R - BT - RS E SO E R T s D
AR ERE A DS L,

5.2.1 SEEHOEEE

FEFEN 25 A, TEROESRTDREMY L2, Mk
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VAT AL,
(1) &P HEESIHIDRATE Y & &R | B st
TEDT &,
(2) FERfcERGETN LG, AMECE-cEL T &,
(3) ¥Rl USRS L EoEm - B0, BER=
OE VBB CE s s b,

Tl AT LRI Db, 3@ 2 — 2 LD DA A R R
B3, ENGERIMTAAEBETRACKET - 70 (002 . — 2568
THI LR LT,

SRR L0, WSRO MIEA -y 0 -BA b E, B
BRI DT M A R T E A,

5.2.2 HEGHFO—Tt

Wikmait,
(13 = — &0 O R
(2) BITREHO7 —F7+7—F
(3) AHAWLEER
(4) REREWEHRLC2 2 F &Y SiEBO S 0REBEIET
BT - T 5.0 S CREDEMIE - FRb gL, —
RN BHEL DN LD v A F 4 4 w7+ o 2AOMERAFE L,
(R s DO R B eV E R R R T BT EREE S 0, Drosbic
A= ADIEERRNETN L AL O FE S & T 8a0
H035,

I THEERIOREMN Y A5 AR EE TS S 8 LT, RES
EHEBIES LORBR M EIIMIER IR L, T — 2 ~DEEER
OB LU LA ERERROBIEY M 2, FRSEIME
REIE, TROBE, W, FEEEORTA~OEE BLIURR
TR S BT 5 e b o,

— T KB B AR, Table 3 ([ RTEBRMIERHEE By
M ZREMEMN 7 — s N2k b, BIEHSERNE, M7
A AR B UEMMIS AR TS, BHC, BEEEODNR & B A3t
RYAZ L9, Eok 300 Fo Ay CRT ([CHERCE, fEE
mgL L,

Table 3 Contents of data base for experiment

{tem Contents

] ) ) {1} Preset data by I’/C
F{::%ﬁ)g?jfgftmn {2} Display data on CRT
(3) Presence & sampling

(1} Difficult elements to instruct by nu-

meric
(2} Difhcult elements to predict before-
Floating instruction hand
for operation {3} Manual operations to change

{Instruct by Japanese with 10 char-
acters inputted by code (total 300
characters))

523 BLHR—ZALATLAORE

RO fEDAZicBvnC, WG 7 e+ 2 o BRI Rixch
Do MVESRDBHITS VT L, AL - TELRE - s s
i @ BEMEa S iccvs, Lo LS ES I 36000 5 8 kv
W, BEHEZ L 2 b e — T E D L AT LT T,
Lk B RE - FBREHEAE iz on G, T L5 A8
L C&y,

(1) BEETRARET A AROBER O h-CE R E S

i L DA B D,
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Management and
analysis data base

Central
computer

I

Online .
EUL computer CRT

I

Spot ) Process
analysis computer

Monthly ]
analysis

Daily
analysis

Data logger

Preset
v
DD A

Sensor

Operational
console .

Fig. 3 Schematic flow of sensor base system

(2) FHRHOBEEEEAMUBCE A0S, B A SR EE 2 ke
BEcEELCS,

(3) WO E AV, BESRESDERLAR S HEC
ELHMMALEBL TS,
CROLOEERSNL, —HBAET S om0, LR, By

K, REDF & w0UHE I L, REOEDALEEICYER

SRR EED LB LS, S HEHE R HEE TS D LA EHE

ThD, TLTPCEIT L+ (1094 bHricBAL, =

HAN- AU RT LAWBFE LA, Mo Ay A 0lES Fig, 3 (R4,
Y X7 A O L TILRT,

(1) REAESHEHECAEHREICLLZREDEAL

(2) BgERMtOBEET LD MR RSN

(3) REREEET— &~ — 208 L 2B ol - R
fED AL IERED S

(4) TEEShARERE— 5 DIUEC L 2RO E &
RLBE~DHREE

(5) REREHROHIMURIC L5 A <L — 2 DR EA IR
HoAFailly, HER#LTWD 77— 5% Table 4 (2R

R

Table 4 Quantity of inlormation by sensor base system

Process Quantily of ir717f7crn:maliun- {bytefcoil}

Pickling - 768 o
B j‘andexlx mill V 9 728 R S

Cleaning - 768 -

Batal_ dnneallng I 680

Skinpass mill R 763 N

Recoiling - 768 (1536)%

Continuous annealing h 24 704

ok Only No.mlmR-eVL:oilr{x;g line

524 GHBREEFETF—IN—-AOHEHR
METE L, e E - BEAE - HIBR O 5 — FEE
FH, IR CHRFEIRAE S W, v 2FATH, =
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532 RHRE- *‘ﬁun’%
REROMESS TR, WMy — FCHHERT Liza - ba
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Acceptance of
hot coils

|

Assignment for
over roll material

Experimental
command to
hot coil

Decision of element
for command

Build up of
hot coils

[

Charging system for
batch annealing

I

Pre-command for
pickling line

Correction of
pre-command

for pickling

Prime command for
pickling line &
batch annealing

Experimental
command to
cold coil

Command for
tandem mill &
cleaning line

End

J

Fig. 4 Flow chart of pickling & tandem mill command

(3) Mo —, w220 o -, SRR ORRM O K
R CE S,
Mr g, T ML - Hilss 4 oEBETS
5.3.3 PNEEBEORL
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BRI, 7 U SRR LA R R AR 0 A
W, SERORALFECIEA RO LR D, RERAE

DB IEFs LR OB B R LT 5,
5.4 ®Eny FOREE

541 a4 LKEAL

L2 A o a4 WG A AT <95 2 b, 435
oy Lk L G A T S L CRECH D,
LbLX77I#ELU% E T BRI R, BT
WO D RS I CRIERT £ v F a4 v EROBRIRC
Eihly, IDICOBIET A T haA R EE,
ANERBLELONS

BEMBICE o0 S a— Sk Y, —orn B EENIEIER—
DEN—=TT, i RARE S —T ChD, B F LT,
Table 5 ([ZRTEELZE LCRBACHE LT, BB E 21
HELAz, FBKADOF o b2 A DBENTEE L L ST LT,
ToRBATREEIZLY, Rk s v ko4 W BEORE & G,
BAAFEBDIELIEAY L o3 — o0 F 24 LB+ 0480 L,

DT =Yt

a—s K2

Table 5 Relation between regular build up and irregular build

=: Building up coils of almost the same specification

*:  Building up coils of different specification

542 NNy FHEMT - —CERBEOES

Sy FEEBIF » — CHERREE, CAPS® (Coil annealing prediction
system) Frd B, FE o o0 LRSS fbicd D fE
(Fig. 3) OR#@MLEF v — CHIROBREAH- TV, b
(X Fig. 5 ieBWwC, y— 2 3»REAHECTF » — SFHIETH D,

YT e — UHN, BREGSMICITS S Licn oM BRa L
S L, e F e — SRR, B ROTWSIE D ORBAMREEAVAE
iohn otz REIEDHAIC LY, REoE—k, fEElornt, =
A FFo LERE R,

6 AT LEMDEEY

6.1 FHNn—kOHALFRAE#T O .
(1) HBF— A0 AL REE I Pa—23y L T—2
EE ]

REBHERTCIE, WET2f ORE A7 AR O =L L
T, HUEEIAHES LTw5a w8 s — 28 L OB RE-3)
BN ESET 2 MEBRERE DA EFT— 4T 0 o A O EHEL
MEHTWA, F— 2 v o DR, JbfR MR LE C
AP % FdE o), TR GMMOE T CETEO+ T v — FE R

e et B HRA LM LCRIERAET O BRI ORI 6, 25 £ O
Regular Leregular R D & 2 7 S PRIB DB B EE A - T B,
build UI.;i build up (2) AR DBA
Hot rolled strip thickness = * HEZIOF 4 A7 VA @B LT w2 A 8
Cold rolled strip thickness = * a L, WELEREREL LCRE LT3 (Photo 1),
e _ _ {3) BGD (Business graphic dispiay) @i%GH
HeoEHEEBONM ELXHM2FRLE LCBGD #8AL, #
Strip width = * 54 T EED WA HEBE LT FRICELhD 5L
Tandem operations * * foo AR ROSEIIET AHEEEDOH L LUGER LT
Skmpasu operations * * S
B . (4} FrEREgEDEGH
_Aﬁﬁmymmm“ : * R O WA 1 PR T, b B Tk RS
Recoiling operatlons * * N KRFTAE - AT v a o IR R ERIL, &

A &0 =PRI L ERM AT O RBINEE D o5 1 o kh R
BLTWwWa, Fig 8 o ENPBENA O BIEE 3T,

Case 1 7 3
Coil Required
width  heating
tmm) time (h)
33.0 100 1.0 900 | 354
Staking order & . 1
the required heating time a6 1200 165 155
for each coil =5 —'—'—- 21
— 900 | 329 el
L3 1200 M7

Difference of the

required heating Lime 7.5 1.3
for each coil {h}

Required heating time ; . 4z =
for charge (h) 38.8 46,5 355
Energy 182 192 176

consumption (% 1 keal/t)

Fig. 5 Relation between stacking order and calculated energy consumption for charge
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Photo 1 Example of display on CRT

DHW *
i N
TCU SPU RU \l\
DT
— SPU
LDP
LP

\/_\

TCU : Terminal control unit
SPU : Station processor unit
RU : Radio umit

CTU :  Crane terminal unit
DT : Data transceiver

LDP : Large display pane!
LY : Label printer

DHW: Optical data highway

Fig. 6 Configuration of special terminal units

62 MRYR—IJZ7+7:TOHEARA

Y2 F A OB, Y2 Fad LOEoRMAE TS
FEMTEMLEEER - 2 F LHEIETRER THD, 308,
— 2 HFELMEER GRBDRETH o, IOHRAHROL LT

Vo dJdadzy VORBEEETD-0, o257 28w LT
FE & DOAEREMER FEOBECHF — b — DTN TR,
(1) =7 4BA%EEHE PRIDE o @

PRIDE (Profitable information by design) (%, 2 7 La@gilv
eI Lo i O D, WRESEAD BB 5 2
2T B, ML AF LT, Mk PRIDE oy TR L, #%
oA — by —vOFHE LI - C 2 F AHREERC
to=C, BB HLUNCEEkOm EAED I LT E,

(2) #F— s &MY —LDiH

PRIDE 8 E M 0¥ a— 2 CHBETE v -k L
T, HHBROF— 45 4 # v 5+ 17 SORID® (System organi-
zation and resource informatien dictionary) Z-2EAVIZHEMR L.
SCRID {7, F—#®HEY— MMl a2 E2—5 7 240D

L= FZ =<y MEBEESL TR 55 40 R bADHEREH
HAL G- oL M2 T Y, HFRE - REfEROME ML
TEHY—ATLHD,

SR 22 F ACH, BIEREDEE 6000 28R LCHD,
VAT ARSFOMBHCEY - 4 - F ra—-d0F— s ARCE
S LT,

(3) Fo¥ssABERY —LOHEE

COBOL {Common business oriented language) 7o %3 LD H
BERY — i b LT, SFEBE%¥E L7: PARTS (Pattern and parts
oriented requirment translation system) # @A LT, n ¥ 324

DRI Ty g CoEERoR EAYE -2,

7 ¥ =B

AR FEESEEER L A5 40— L UCHBE LA FSEs
BEH LR F AOEBEIC WA Ui, Mo F AR B
S CHE, BHZEMED L Y R —E U O S — T T LT BT
b, Flozr@a - 2 FIHEERCL 27 ABRAENSORHERO
BMARK -z, TOFBRYWSOHFCHER L, BEEEL /v
HEREGREL LTS, £ LTCH Y27 ATHIE - BA LK
Bkl WD 2 F ARRICEINCES S DDH D,

I REAEBER CHRR AR PG E LB ETES N = 7
LADRFEN T TE D, R 1980 EBBTECHE, OB
o LD ginERGEH s 27 A0, LY —BoRReriidss
ENERFE TS,

Bl 0¥ o A7 ADMERIIH0, BLOBELIWHYV
ot EEN (), FRER M) & X OEITHER () ON{E
B SILH L EF £,

s £ X #

1) NHgfER, & Ak
(1971) 3, 312-326

2) EER G I R BRE ik, BFTHE, TOETRER, s Tk

SRS ATERESS S S AT AR, NG FREE, 10 (1978) 4,
338-346

3)  BRARAERN, BAEIAGE, fAEC, (LA, H0EE, EHE: K
FHRETTINGE S s 25 AR, Itk E R, 14 (1982) 4,
505-514

TR HEFRSIE TS OB |, IRk, 3

JHEEEE B Vol 16 No. 3 1984

4y ok, Y NEEY. CBERE#, HMESL PFH-b PRF-2
N AV AT AR E LGRS R F AL SRR SR
=95 (1084) 1, 19-20

5)  HEARRIE, EWERIEE, BORERD, FUERRI—, AReA, g 13
o FIAEREF OB T F R 7 A ] JNFREREE, 14 (1982) 4,
488-494

6y HEma: [F—2ign®s 25 b EFo kR, o [E, 21
(1983), 52-59



