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Artificial Intelligence Applications at Kawasaki Steel
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Synopsis:

Since February 1984, Kawasaki Steel developed the real-time ex-
pert system at the tound billets conditioning yard for the first time
in the world, and it has begun to actively apply the AI technology
to many areas of the process control problems such as material flow,
automation systems and so on. The authors have analyzed on pa-
per how the Al technology has been developed under the condition
of FMS process realization at the steel production system.

The Al technology of the expert system, fuzzy control theory,
and nuero-network system is applied to problem areas such as the
planning, control, measurument, learning, and diagnosis of each
process. They are contributing to expansion of the solving meth-
ods in the FMS process.
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Fig. 1 Structure of iron and steel processing
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Fig. 2 Increase in the number of digital control systems and process computers (Mizushima Works)
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Table | Examples of Al applications

Problem types

Applications

Process

Raw materials

Ironmaking

Energy

Steelmaking
Cont. casting

Pickling
Cont. annealing

Stainless steel

Rolling
Surface finishing

Silicon steel

Shipping yard

Warehouse
Others

Monitoring
(interpretation)

Prediction of blast furnace temperature (NN}

G

Automatic recognition of marked letters on slabs {NN)

O

Classification of surface defects {(NN)

O

Pattern recognition of microstructure photograph

Dhagnosis

Diagnosis of coitling machine

Diagnosis of hydraulic reduction system in cold tandem mill
Diagnosis of automatic gauge contral system in cold tandem mill
Diagnosis of surface guality of hot rolling coil

Diagnosis of surface quality of coil as products

Q000C

Diagnosis of silicon steel quality

Diagnosis of rotating machines
Abnormarity diagnosts of software programs
Abnormality diagnosis of computer terminals

000

Control setup

Analysis problem

Drynamic control of conveyors between ore preparetion plant and sinter plaat
Sinter plant automatic control

Sinter process burning point control (FZ)
Ore sizing plant automatic control (FZ)
Coke oven combustion control (FZ)

OCCoO

Steam pressure control in steel works

Blast furnace operation control

Granulated slag bunker operation control

Burden distribution control in blast furnace

Hot stove conbustion control (FZ)

Co0OCO

Flux and coolant charging control

Billet flow control in cenditioning yard

Slab reheating furnace combustion control

Automatic conirol of entrance table of cooling bed in plate mill
Rolling speed controt in tandem mill

Pacing control in slab teheating furnace in hot strip mill
Optimum speed control in continuous annealing process
Rolling control in dull surface strip

Strip temperature control in No.3 pickling line

elelololololele

Coil buggies optimum operation contrel in EGL vyard

Coating control in continuous galvanizing process

Stainless steel coils automatic transportation control

Electro-magnetic coils automatic transportation centrol

EGL products quality control

Box furnace temperature control {(FZ)

olelelolele;

Stainless steel coil automatic transportaticn control

Planning
(including
design)

Synthesis problem

Ore bunkers assignment plan
Raw material coal blending plan

OO0

Seamless pipe rolling schedule

Stainless steel materials ordering schedule
Slab charging schedule in batch furnace
Manufacturing schedule in pickling line
Rolling schedule in No.4 tarmdem mifl

O0COoO

Small size coils build-up schedule
Slitter assignment plan in silicon steel line
Automatic design of ¢oil combination

OO0

Berth plan for plate shipment

Vehicle assignment for product shipment
Ship's stowage plan for steel products

Berth plan for product shipment in steel works
Berth plan for raw materials carrier

QO000

Consultation for use of MARC (structure analysis package)
Support system of creep test

Patent manuscript guidance system

Repairing support guidance system for water pipe lines

0000

Learning

Others

Automatic rule acquisition in cooling bed control system

NN : Neural networks FZ . Fuzzy theory
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