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Synopsis :

Mizushima Works of Kawasaki Steel Corp. has applied an ES (expert system) to the
designing of electrical steel coil combination, which aims at the highest efficiency in
assembling product coils from defect-removed-material slit coils. Constructed in a
process computer system, the ES, which consists of 100 forward reasoning rules,
executes combination of 30 coils within 5 min. As the result of adopting the ES,
complicated coil combination problems, which were only delt with by experienced
operators in the past, have come to be solved automatically with improved yield in the
recoiling process as well. The Es has been successfully working since its commissioning

in March 1990.
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Synopsis:

Mizushima Works of Kawasaki Steel Corp. has applied an ES(ex-
pert system) to the designing of electrical steel coil combination,
which aims at the highest efficiency in assembling product coils
from defect-removed-material slit coils. Constructed in a process
computer system, the ES, which consists of 100 forward reasoning
rules, executes combination of 30 coils within 5 min. As the result
of adopting the ES, complicated coil combination problems, which
were only delt with by experienced operators in the past, have come
to be solved automatically with improved yield in the recoiling proc-
ess as well. The ES has been successfully working since its com-
missioning in March 1990,

THMELBTE, chicEF L, EMMFOE#ELYFIA L TER
BB v AT LNHER = A v AT AT HD, 4,
CDEFAA VAT AR AN EME TS s I EEE
LEG ST L. ABETI, s/ A 22ELESGNIC
FAR— L VAT AREALLER L L OBES ICEABRE D
WS,

2 AROER

2.1 BRELESLORE

211 EBFELZHOMDS

BREEEIRERE S 1 v D a 4 VAEREY Fig. 1 o5it. BiTE
OREBEEBOFRICH LS, AV, FRETHEETY BER
FLLAER Sz o tHIEEn=z M VL0 - L 1L
THREShE8, WoMCESEETs SHEShi= 442, &
A sh, ErREIR TR A LRS, 2O rois
HERNETIRRAESELRBE TS Fig. 21083 LB HE
VAT o E AR M VAR EY T, BEXE LSIH

— 26 —



TEZN-RURFAICLAIL VBEELESE 197

Slitting line

Coil combination

Slit coils @
.
.

Primary
quality coils l
(with no defects)

.
- @
ey To
customer

(removal of defects)

| Defective
coils

—e L ]

| _:;_foy

> O

Scraps Secondary
quality coils

Primary
quality coils

Fig. 1 Coil operation in finishing line
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Fig. 2 Layout of welding and recoiling line and its operation method
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Specifications of combination coils

Length of each ccil part
Quality of each coil part
Coil length

Coil thickness

Coil width

LU N .

Combination conditions

Order information

1 Allowance length of
a product coil

2  Allowance number of welded
points in a product eoil

3  Allowance length of
part in a product coil

4 _ Total weight of product coils

1 Operation order of
combination coils
2 Unceiling order of

Combination,

! each coil part

3 Coiling reel number of
each eoil part

4 COperation order of
product coils

5 Uncombined coils

Fig. 3 Functions of coil cambination
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Fig. 5 System configuration of process computer in finishing line
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Knowledge acquisition by data
on actual coil combination

]

Knowledge acquisition
by a desk simulation
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to process computer

Fig. 6 Developing procedure of coil combination expert sys-
tem (prototype approach)
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*‘ Order information

Frame of
coil combination
expert system

Conditions of
combination coil

Evaluation of
coil combination

Allowance length of a product coill

Allowance number of welded points}

Allowance length of part]

Total weight of product cnils|

Coil size (thickness,width,length)‘

Length of each coil part‘

Quality of each coil parti

Primary quality yield ‘

Number of shear cuttings|

Number of recoiling times|

Results of
1 coil combination

Operation order of combination coilsl
‘E‘Operatiun order of product coilsw

Fig. 9 Configuration of frame of coil combination expert system
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Table 1 Comparison of coil combination between expert
systemn and operator

Operator Expert system
Primary quality yield 93.1% 99.0%,
Secondary quality yield 93.49, 1009,
Shear cut times 21 24
No. 1 TR operation times 6 4
No. 2 TR operation times 10 10
POR operation times 8 3
Welding times 14 18
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Fig. 11 Combination ability of expert system
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