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Synopsis :

The gage accuracy of strip coil in cold tandem mills has undergone much improvement
with the evolution of control techniques. In the conventional analog speed control
systems, however, rolling speed (specially at low-speed threading) at each stand was
unable to be controlled accurately and cooperatively because of nonlinearity, thermal
drift, etc., of transistor operated amplifiers. These phenomenon had harmful effects on
gage control in coil threading and tailing-out, and/or accelerating of decelerating of
rolling speed. Therefore, the all digital thyristor Leonard and the all digital speed
master control system have been employed at Mizushima's 5-stand tandem cold mill.
The new speed control system has produced remarkable results in gage control and

improvement in productivity.
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Uumanned Operation of Yard Crane for Hot Steel Slabs

Susumu ito, Tadashi Tsukamoto, Mikio Kawamura, Kunihiro Sato, Akira Matsuyama, Sugao Ishii
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Fully computer-guided and unmanned slab yard cranes for

handling hot steel siab have been developed at No. 3 continuous
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casting shop in Chiba Works of Kawasaki Steel Corporation. This
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Characteristics of these cranes are as follows:

Plural number of hot slabs can be simultaneously handled.

For reliable slab handling, a new control system has been
developed to cope with unexpected land subsidence and
thermal deformation of slab, eic,

Supervision regarding the much complicated slab-flow system
and information distribution can be simultaneously performed
by computer.
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Slab storage position

Automatic slab handling crane
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Fig.1 General view of slab vard and main slab flow

Table 1 Specification of slabs to be bandled

Thickness 1BG, 230, 260mm
Width 700 ~1 900mm
Length 500012 000mm
Weight 1471
Temperature Max.1 1007

Table 2 Locations of slab vard

Number of locations

[.ecation
Roller table car 2
Storage position 205
Rolier table 1
Transfer car l 16
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Table 3 Specification of slab handling crane

46 —

Item
Rated load 80
Load (tf)
Hoisting load 145
Dimension {m) Span 35
Lift 4
Hoisting 8
Traversing 40
Speed {m/min} Traveling 160
Slewing (rpm) 1
Open-close {Slab lifter) 2.5

Table 4 Types of speed control

Motion { Coatrol type Range (%)
Lowering [C /dynamic 151400
Traversing . .
.. SCR/primary voltage +3- + 100
I'raveling

—
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Fig.2 Outline of automatic crane
Table 5 Function of position sensor
Load condition No load o B Loaded
Hoisting motion l.owering Raising lLowering i
l.ocation Rolier table Storage pesition
Synchro [(Hoisting) Deceleration | . - Step Deceleration 5
Sensor Synchro (Slab lifter) Deceler. & stop e _,-—-"""{_/’1

Stop

[.oad cell

Slab Lifter

Stop

Synchropulse generator
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Fig.3 Detection mechanism of upmost surface of piled slabs
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System diagram of automatic crane
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Table 6§ Specific functions of computers

Function

Cnmpul(‘rr'”
Central compuler 1. Formalion and transmission of crane operation arder
2. Slab storage control
3. Priority check of crane vperation order
Process computer : 1. Relay-transmission between central computer and micrecomputer of crane

2. Decisien of slab piling order

3. Communications of interlock signal between on-ground-equipment and crane

Microcomputer 1. lLogical check of crane eperation order
fon the ground) 2. Operation contral of two cranes
3. Transmission of crane operation performance to process computer
4. Renewal of storage information
5. Interface of interleck signal with process computer
Microcomputer . 1. Implementation and supervision of operation sequence
fon the crane) 2. Positioning control of erane and slab lifter

3. Malfunction check and transmissien of crane operation performance to central computer

CRT of central 1. Display of erane operation order and other information

computer 2

CRT of 1. Display of erane opration order
microcomputer! 2

3. Display of errer message

. Input and modification of crane operation order

. Input of crane operation order (at semi-automatic operation mode)
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