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Synopsis :

To satisfy the need of faster analysis in an increasingly complex production process and
to achieve higher efficiency of analysis work, a centralized control system was promoted
on the instrumental analysis mainly with the pneumatic conveyor system that links the
analysis center with each production unit, the automatization of apparatuses from
sample preparation to analysis and a leveled-up data processing system. Especially, in
the data processing system, an increase in an electronic digital computer (mini
computer) established the follow-up system on breakdown, and usual functions in hard-
and soft-wares were considerably improved through an increase in linked analyzers, the
adoption of CRT display, the correction of coexistent elements, the application of LD
operating information, etc. Through the established automatic system in analysis work,
it was made possible to send accurate information to production process with high speed.

Moreover, analysis work was well simplified, achieving manpower saving.
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Synopsis:

To satisfy the need of faster analysis in an increasingly complex production process and to achieve
higher efficiency of anlysis work, a centralized control system was promoted on the instrumental analy-
sis mainly with the pneumatic conveyor system that links the analysis center with each production unit,
the automatization of apparatuses from sample preparafion to analysis and a levelled-up data processing
system,

Especially, in the data processing system, an increase in sn electronic digital computer (mini com-
puter) established the follow-up system on breakdown, and usual functions in hard-and soft—wares
were considerably improved through an increase in linked analyzers, the adoption of CRT display, the
correction of coexistent elements, the application of LD operating information, etc.

Through the established automatic system in analysis work, it was made possible to send accurate
information to production process with high speed. Moreover, analysis work was well simplified, achieving

manpower saving.
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Table I Instrumental analysis for process control
On-line analysis | Off- lme analy%\%

Coo Ui Determinable]  Analytical |, “Determinable Analytical ~

A_nalysts Ob,J,?Ct,,,,,,,el,eﬂ?‘?ntS,, ‘ _.method Analyqlq ObJECt ‘elements | method
C, Si, Mn, P, | Emission | (_)1 AlLCa.M | Fluorescent X-ray
BF pig iron S, Cu, Ti, Cr | photoelectric , Blending material, T1 M Cu, Pg, spectrometry
spectrometry ! . (bead sample)

‘ Ore-bedding

Hot iron (for LD}
. [ [ S Slag |

‘C,Si,Mn,P,S,Al Em:ssmn |
LD refining process 'Cu, Ni, Cr, Mo, photoelectric Slaggy dust

spectrometry

V,Nb,B,T1 spectrometry i Dry dust
LD casting steel !
LD continuous cast- - — - . .
ing Cast iron Si_,Mn,P,S,Cu ! Fluorescent X-ray
RH process . Ti,Cr 1 spectrometry
- - o T 7| 0

LRF proces ‘ |

P s Steel (products) | Ce,Sh,etc. 1 Fluorescent X-ray

EF refining process

Fluorescent X-ray
spectrometry

! Check analysis Si,Mn,P.5,Cu, |
— — -l (steel and iron) Ni, Cr, Mo, V,

EF casting steel |
EFe, 51, Al, Ca,l Fluorescent X- ray Ti,As
i
I
[

BF slag
LD slag

Sinter

|
Mg, Ti,Mn,5,P| spectrometry 1
I
i
i

Si.Mn,P,S,Cu Fluorescent Xray

Low-alloy steel Ni,Cr,Mo,V,Ti| spectrometry
EF refining process
casting steel I

LRF process

LRF : Ladle refining furnace
EF : Electric furnace
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Fig. 1 Analitical data processing for process
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Faper tape punch out

13 times/day

M -line job2

No.l and 2 BY

{computer |

4

Nod

sintering jlants

Nod and 2
sintering plants

and 4

{computer)

Na.3 and 4 BF

feomputer)

Iron making process coatrol

{computer)

Fig. 2 Connection among analysis-and other sections'in computer system
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TCrT o CRT momitor | CRT CRT meniter |
T VXQ 130
VX0Q-120 Qv 3 Qv 4 Qv 1 Qv-2
JP panel JI' panel JF panel JP panel JP panel 5P 81
33 | Operating 33 [ Operatng 33 {Operating 33 | Operating 33 | Operating System | Operating
ASRY console ASR] console ASR] consale ASR[ console ASH) console T/W consule

T T

I I T

[ 1
QUANTAC-600 QUANTAC-630
[STAC 50201 TOKITAC -4300)
Core 16K Core 12K
Drum- 24K Drum 65K

High speed PTR
High speed PTF

IBM735

Input line i

High speed PTR

High speed PTT
System T/W

Note 11 All switchings by connector insertion at
connection box of QT 630
2] Spare 2 is only for QT 630
31 33A5R . High speed typewriter
CRT : Television for data display
T
PIR : Paper tape reader

Paper tape puncher

Direction of data transmission Output line BF : Blast furnace
r T t T T 1 1 .
- ) CC ! Continuous casting
No.l and 2 BF ml\it}}lgs'iﬁzlrll chz_ss‘:;;it&' Sub center Spare 2 EF ! Electric furnace
{Format B! (}'orrr.\ai i {Fu;mal . ‘Format B! (Format 13} LRF : Ladle refining furnace
No3 and 4 BE Nf):2 steel .N(LS and 4 Spare 1 EF & LRF
. X making plant Sintering plant N i
(Format B} {Format A’ Format B {Format A} (Farmat B}
Fig. 3 Block diagram of QUANTAC-630 system
Table 2 Factors of CPU in data processing system
1 STAC-5020

% OKITAC-4 300

Word length
Cycle time
Calculation methed
Calculation speed
Addition & subtraction
Multiplication
Division
Number of instructions
Address appointed
Control of input & output
Main memory
Interruption level
Auxiliary metory

16bits+ parity bit
2, Dusec
Binary coded (parallel)

System typewriter

16bits+ parity bit
0 3. Qusec
i Fixed point (series)

Typewriting speed

1 OKITYPER-6000

5. Qusec 41psec
1, 63msec 3. 6msec
2. 07msec 5, brmsec
39 (basic) i 10 (basic)
Page appointed i 1 address appointed
! Bus method -
. Magnetic core 12K wards Magnetic core 16K words
4 levels 4 levels
; Magnetic drum 65K words | Magnetic drum 24K words
‘ 33ASR

! 1000 characters/min
| ,

00 figures/min
600 characters/min ]

Paper-tape reading

Paper-tape punching

}‘ 1000 characters/min

‘ 1000 characters/min

‘ 600 characters/min

‘ 600 characters/min

Character code

Typewriting method

_Other apparatuses for input or oruit'put
CRT display : Television type {14 inches)

} 8 units IS0 code

} Type-cylinder method

-

\ ASCIT code

Displayed characters 512 characters (32 characters x 16 lines), Dimension of character=6x 5(mm}
PTP {Paper tape puncher) : Punching speed 500 characters/min or 110 characters/sec
PTR {Paper tape reader) : Reading speed 300 characters/min or 200 characters/sec
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Mn, I, S Al Cu, Ni, Cr, Mo, V Nb

Computer Refmmg process | C, 54,
plant | | Casting steel(ladle}  C, Si, Mn, P, 5, Al, Cu, Ni, Cr, Mo, ¥V, Nb
No. 2 steel-making : Computer ‘ (last mold) | C, Si, Mn, P, S
piant | %&3%12341nw 1C,E,Mn,?,&(m,TiCr
I |H0t iron C, Si, Mn, P, S, Cu, Ti, Cr
| LD slag | T. Fe, Si0;, AlO,, Cal, POS, Mn, 5
Continuous-casting | Computer lDegassmg process | C Si, Mn, P, 5, Al
plant & degassing CC steel (ladle) C, Si, Mn, P, S, Al, Cu, Ni, Cr, Mo, V, Nb
plant ‘ i I
Sub-center T/W Casting steel {ladle) | C, Si, Mn, P, 8, Cu, Ni, Cr, Mo, V, Nb
(meld} | C, 5i, Mn, P, 5
(LD & EF)
Electric furnace T/Wx2 Refining process ‘ C, Si, Mn, P, S, Al, Cu, Ni, Cr, Mo, V, Nb
(30, 100¢ ) Casting steef (ladle) | C, Si, Mn, P, S, Al, Cu, Ni, Cr, Mo, V, Nb
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No 3 & No. 4 BF Computer BF pig iron C, 5i, Mn, P, 5, Cu, Ti, Cr
BF slag Fe0, Si0,, AlLQ,, CaQ, MgO, Ti0,, Mn, S,
Ca0/Si0,
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sintering plants Ca0/Si0;
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71 Qiler

(8 Drain and air-filter
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Wait
Start

Arrive

Detect & start
Sample arrival
Hydraulie start

ke
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Covler operated off and on

at constant temperature

Lhue

;.
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Cutter
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:
-

Sample head discard
je————— Cutter stop

Belter start

Palish

—-—— Dust collector stop
Belter stop

Fig. 6 Flow-sheet of automatic cutter
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Fig. 7 Flow-sheet of automatic preparating

machine for disk sample
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l LD slag | [ BF slag J |

Sinter

Crush{rude) { Crush{rude) l [ Crush{rude) ]

l

|
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————————— %——————————-—n+—---—j
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i I Crushifine} ] | Crush[fime!—| !
' |
I
i
\ LCul]ector l { Callector ]
I
1 |
I
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