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Synopsis :

Kawasaki Steel started the construction of an automatic steel strip coil transportation
system in the 1980's. Presently, most of the in-plant transportation of hot-rolled or
cold-rolled coils are automated. For establishing the automatic transportation, there
were developed various technologies, such as, the optimum handling technology using
artificial intelligence, the technology of preventing additional piling of coils on existing
coils by using an ultrasonic wave and a laser beam. Through the improvements of these
technologies, a full-automated transportation system has been achieved and the system
has contributed substantially toward product quality assurance and cost reduction.
This paper gives the changes in the automation technology of coil transportation and
transition in the automation of No. 3 finishing hot rolling mill, now having the latest

automatic system, in Chiba Works.
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Symopsis:

Kawasaki Steel started the construction of an automatic steel strip coil transpoertation system in the 1980’s. Presently,
most of the in-plant transportation of hot-rolled or cold-rolled coils are automated. For establishing the automatic trans-
portation, there were developed various technologies, such as, the optimum handling technotogy using artificial intelli-
gence, the technology of preventing additional piling of coils on existing coils by using an ultrasonic wave and a laser
beam. Through the improvements of these technologies, a full-automated transportation system has been achieved and
the system has contributed substantially toward product quality assurance and cost reduction. This paper gives the
changes in the automation technology of coil transportation and transition in the automation of No. 3 finishing hot rolling
mill, now having the latest automatic system, in Chiba Works.
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Table 1 Construction of coil transfer system at Kawasaki Steel

o Year Name of éuﬁtonlatic coil transfer system
Chiba Works No_ 1 hot coll yard
Chiba Works warehouse

Mizushima Works hot finishing yard
Mizushima Works EGL coil yard

Chiba Works No. 2 hot finishing yard
Mizushima Works 2TA~1, 2AL

Chiba Works 3CAL coil yard

Mizushima Works hot finishing yard
Mizushima Works CGL, 4RC

Chiba Works No. 1 cold coil works yard
Mizushima Works electrical steel finishing line
Chiba Works stainless steel works
Chiba Works No. 2 CGL coil yard
1950's Mizushima Works No, 2 CAL vard
Mizushima Works No. 2 EGL yard
Chiba Works No. 2 coil finishing yard
Chiba Works No. 3 hot finishing yard
Chiba Works No. 2 CAL delivery yard

1980's
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Photol Two stage loop vehicle at Chiba Works No. 3 hot finish-
ing yard

MR A5 & DIz

3.1.3 FOmOHE
FOfthey T 4 LRGBGEM S LT, 2 LR T NT o2
T“.ﬁWﬁWKﬁH%Zﬁvﬁgﬁb*VﬁEﬁﬁéwﬁﬂj4
DNy FY RIS hRM A8 oA -2 L — Tl 28y
N SRR T s AT A AR

mireda,

3.2 ETEHLHE 25 A0S
321 WERFEOHEL AF A
2 ERlie 3 s dioo & S T AT A R B A T KK
szl PLC (programmable logic controller) % e -7 2 L
ﬁi%htFA$H”F m#%@f%b&ﬂhm*ﬁé — i,
BERR0y X 3 12 Bk A 2 S BBET A S T Ak &
rfr]_!_ésﬁ SE A6, Wok i AN PLC %IL I "uﬁu‘—'l‘l/ Fh il
BNCIIERA T b o A B 2k TR A Bl B 4 A
M ER g, 000, THERNEET 3 Mk CBEY S iﬁ'('lzt“/ AT L
OMEHPE RN LEEE [T, £ Y& OTELiL s —
7%(f)i—uvaﬁﬁMKmm.MM?ﬁv—T/*)%%'
Ul 27 6Bl ER T A,
322 RFTVa—) T EESHERY T A
AR 27 AU TN E L LT, () VT RS

4g4mm AT Yo=Yy (2) KEOT AT - 7 ORE -
N E U (3) AR A — LA B S O YA
Edds, Ioky, YAFLE -z 2dqbah, -0l 3
TRHZEF— S8k, 272 20 7Ok s X h A R .
Ao T0d, 2600, VTS LTHEEZY S 1) v kK

HE B8z, AL ERAIT 5858 5 5.

B A RA R S BN L L O BEE S TR E LT
A7V a—=NrIE R EEM e A ke ST S D
LBTELD . CHHOROEIHRIT B TR S, AR T
ORETLFHIEO M L 0 I FAS PRI & £ T AR
BT L T, TR W SRR E N S
LR 20 7ok % 4 LT B2 AR R D < i 2

—U YA B RS S A O ETRRMERES &
FOER BT Tl T g




FEENTH T 4 RS

wRBLL 22 TR 259

4 REML I EEXRTE

4.1 KENSAEHMARERES 1 > OEEL

411 HiEHE

BT 7 1 YOI, BN O A R L TR
abtaE g, BEMORANORE 2 o F L, B
WeoMMTAIETHE, TSI CDL AT Y Mg Fig. 112,
Myis Fig. 21257, K74 00k, 20 9 8542 TA5 9 b
Ehimading, Ay FU Y TllilOkn, CT79 %707 %
FIOTRE S Y v x s FIETHOAL | MDEOAL 6§, T4 L
MORTR RS O Tir >, BNz, B FoskaAr
T5.

(1)

Fop 70 LB T

It 40 mm~500 mm O T 4 L& 24 FHo N JFETTE
L=y D7 CNEN DT A 8k~ TRl sy v F
PETH®R T2, ZhiZED . Iz E A< h sz
S CRDRANEIZ A Y | ERENEO M THETE T A s L
Ta,

N — F ) =0 kB LY

FLE 7 Sm T ) — A A DHRIA O BT 2 BRET &, B
Er TRy rHHABATEZ LI, NS AR
DESICEAENNERLCIRL T E,

(2)

{_ Chook carrier

Automatic
warehouse
g

Coil Specifications
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Fig. 1 Layout of Mizushima Works electrical steel finishing line
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Fig. 2 Material flow of Mizushima Works electrical steel finishing line
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Fig. 5 Coil flow of Chiba Works No. 3 hot finishing yard

(2) &M
TF - P AT LAENGABESGIIENTE, 1s BIAIC
MM 2Ry P -y TEBMATERED 80% Lit&dk
¥, 3s BUNTIH IR 97% BT E 2, Thickd, M
EATHATHIE, 2523 — b ZF LT TAS A LAORE
HIE BB ATRETH D I LA - fe,
(3) #tiEh
BYRRE DL LT, BIBAEAD I v 234 60 AR
A B0 2 A h, BT A B T £ LR 30 a1
So/h T A TR S MR LT B D A EREL 2.,

42 TIEBIKFR 3 BOoITHEOHEME

AT - a4 Fy | NEGRE BT 5 REHH»
DRAORESMAEAL T %, 1995 £ 4 HIZEM L, BT
I LI A & B BN A B LETRIBL T 5,

421 a4 70-

Fig, 5 (ZERGALMICMET 5 2 4 aomihend. II7CE
SLEIEET IS A BN S h a4 LOZIHHLYD | AT — PO
BB, WA - Fis AW AN, AHREL D LD
FIETORE, RTIRTH DML TERRN By 1, Ml
WA v, AT 4 ) ~OREE. TEAOERET> TS

422 WERHERE
Fig. 6 DA ahar 4 7o b &4t AERAN 0



SEREADY T A JL KK & T U A PR eSS il 261

—1

{ S
I I : .

Air cooling zone Ecamer station

== i

(==
L et
ﬁ.rﬂ [==<] nmd&“& € iE Plckhng line —]
—E_. U Jopooo joooog |U bk]l‘lpd‘is mill line Ulthnn : ma]
H g 2 stage loop car Yoo Cuil packing line —
1 stage loop car E =] 2 stage loop car IIZ =

Unmanned crane

e

0000 o) 00oGa |:z u S =2 Il:l
oaf] o = D " g |:|. E‘
Water cooling zane all {5 i==—=xKg—25 9| |E Cartier station

[n] ac RN =] [==]]

n |U|]|||]ﬂ| =l e g% as/es 58 0

a
: == = go——E=———0 10| |}
L Efll=| carrier sration 7= Hi————F7=131¢

AS/RS: Automated storage and retrieval systemn

Fig. 6 Layout of Chiba Works No. 3 hot finishing vard

Table 2 Specifications for coil storage equipments of No. 3 hot
finishing yard

Table 4 Division of contrel functions by computers of No. 3 hot
finishing yard system

1377 skids

Air cooling zone
Water cooling zone 474 skids
Automated storage retrieval system 2 080 skids

Table 3 Specifications for coil handling equipments of No. 3 hot

finishing yard
Coil tr:insporter 5
1 stage loop vehicle 7
. Up-end conveyer 1
Cail yard Down-end conveyer 2
Crane 6
2 stage loop vehicle 7
Stacker crane 5
Aut(.)mated storage 1 stage shuttle vehicle 19
retrieval system
Turner 1
2 stage loop vehicle 5
Finishing line 2 stage shuttle vehicle 1
1 stage shuttle vehicle 12
Turner 8
Total 79

HORHAErLAL A 7Y MBS R XA THS, Tabbd, M
MHEZ 4 A MEIZEL - 7R LRSI BHE G T4 LT EL
IR AEET5 22T, BY 7 T X h 3 miRasmea
DANEHELTRET I 2L L. T4 —-FlZdHnT
(i, &7 — FRECK) 3 PREADA L 58, JERIED .y 7 7 &
LIOWR, &I UMY 2 BMa calimls EfL 2w~y
AL T3, Y- FAEEATI, W27 1 LOFRME
I L AREBEGE B S £ 51D, KOs v — ol %
2, A4 AOREIIEL TR, §AN—- 2 TKBOBTAUSIHIEE
AUEEE, S{ERMRCEOTE, L —TRAARE S ¢ P LAE
@@Wﬁmﬁ%&ﬁbﬁﬁoztkw—i TEERRL LB, X

CCEHBEAMNTRELEE T A v g ROBSRE T
uutfﬁmm R ZFLLTAZLT, BMEEEHD S 1L
Poff@dnABN I A LET, SMEMABEAATIO LS

— 61 —

Central Planning of hat finishing lines
computer | Control of quality data
Scheduling of hot finishing lines
On-line Processing of coil handling database
computer | Scheduling of coil transportation between shops
(according to cold tandem mill schedule)
Coil tracking
Real time scheduling of from-to
Process | Scheduling of coil transportation between shops (after
computer | coil cooling)
Machine state control
Coil cooling state control
Operation of from-to instructions
Sending of fromto results
Check of relations between from-to instructions and
PLC machine state
Interlock control
Micro tracking
Trace back
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