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Development of Steelmaking Process for Producing Various High Quality Steel Grades
at Yawata Works
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Abstract

In the early 1980s, when all of the ironmaking and steelmaking plants at Yawata Works were
transferred from the Yawata area to the Tobata area, three steelmaking plants had been producing
various type of steel grades, such as sheets, electrical steels, rails, shapes, pipes and stainless steels.
After that, it became necessary to meet the growing demand for producing high-grade steel and to
restructure the production process by reducing the number of blast furnaces. Therefore, new tech-
nologies have been actively developed and introduced to drastically improve the productivity and the
steelmaking technologies. These measures enabled us to streamline the production facilities and to
establish a highly-efficient steelmaking process which can offer a wide variety of high-grade steel.
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Scrap charging door

Hot metal charging door

Specifications of Vessel

Mex-2000t

Hot metal charging door 1

Storage capacity

Scrap charging door 3

Spout 1

Specifications of Induction heater

Total heating capacity 27TMW
Capacity of inductor 4.5MW
Inductor Number of inductor 6
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Iron reserve barrel with induction heater
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REDA

No.1 No.2
Tupe Twin vessel | Twin vessel
i / Vessel lift | / Ladle lift
v . |3 booster + 3steam ejectors
acuum pumpINg | “Gommon use with Noi,2REDA
Final pressure 0.01 KPa
Heat size 350 t/heat
Top blowing 0, (Multi function burner)
Bottom bubbling Ar.N,
CAS
Nol [ No2
Top blowing 0,
Heating capacity 10 °C/min
Bottom bubbling Ar,N,
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Secondary steel refining facilities in No.3 steelmaking plant
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Hot metal pretreatment Primary refining Secondary refining
e deSideS,deP deG+ Cr-addition Litre Jow, carbonproce
ik Degassing. Deoxidation
~1980 - 7de(SLi|,;i)eP deC(-L%rjgtgi;tion VOD
1980~ deSi.der(S;;liIV;:)inr ladle deC(-L(l))r:‘a)dBd;tion VOD
1983~ deSi,deS,deP in TPC deC(-Iﬁ)r:(a):iE;i;tion VOD-CAB
1995~ deSi,de(S.i-(::;a; in TPC deC('L(l})r:(a)dBd;tion REDA/VOD-GAB
1994~ R e REDA/VOD-CAB
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Transition of stainless steel refining technology at Yawata
Works

Main specifications of furnace

Three-phase AC

Type
Replace furnace body

Heat size 90 t/ch

Stirring Bottom blowing gas

stirring
Capacity of Transformer 90 MVA
Electrode size 24 inch

~|Type of Tapping Gutter pouring

Auxiliary burner 02-COG burner

X8 &EaKEHEF
Iron alloy melting furnace
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Material
before
processing

Material
after
processing

year
|l 985 |l 995

LTI [HEEEE

Reguest from external corp.

Steel grades & Distinations

1975 1980 I1990

Steel for HOT Strip Mill
Slab

Steel for Plate Mill | O O
Titanium gurchase from externalcorp. o
Steel for rail & shape

Strainless steel for SML
Billet [Steel for Hikari Works

Steel for HOT Strip Mill
Strainless steel for Hot

High alloyed steel for Plate Mill

Ingot

Bloom

Slab

Slab &
Bloom of

cc

Bloom ma
Steel for SML Pipe Mill e 14

e by Yawata BL-CC

itsu C

Bloom y Yawata T-dst an

Crude shape steel for Sakai
Steel for Hikari works
Round billet for Hikari works
Nob Billet Mill atYawata Area
No7SL&BL Mill atYawata Area e | | [ | | |
Atsuita Mill at Yawata Area
No1SL&BL Mill at Tobata Area
No2 Slab Mill at Tobata Area
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Changes in types of semi-finished casting products for
primary rolling

Billet

SlabBloom & Billet
Making Mill
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Z D%, WHFEIC X B/ 7V — L85 (7T XF ¥ X
MU ORET) LB BEIE 7 = 7 A4 FRAT VL AGH
O HCR (Hot Charge Rolling) ED#HIZ LY, Hr#H
DFBTIEIZ T2 < 20, Ja KBRS A (VIILB
), FRIPHIEH A (ZB), Sty s Ao 7 L —
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WIESEZITV, No. 1 AFF Y FABNo. 4 AR FD
ABRDE M E 72V Y I VA T Y Nl A IV T
(F1), NUHMDS, BHAY S, HEHHH SRS O HHR
AR, ERH, AT UL A, mEERSEORT TH,
e, WM, SHFRED TN — 2 E2EELTWE, 20
LT, EEMRIE, T A MED S R TRl 2 85 T
ET LRI FEF N ERILL T D, NS ZTEEIC
LTV 2 8EF % 1) FeakiishE i, 2) Sl sk
Hafi, 3) 70— L$EHMOBE»r S, TR DEESR
BEEZ B HEmNR5D,

(1) SE%RMEHERM (No. 1 X R R)

No.l ANT ¥ FiE, A5 v LA, SkEH (ih
bATFT) EHIC13%Cr v — L L AGE (T V—2n) F
THE R RS E R CTh b, T ORI 2
ANT YR THoHT-ICCE A T ¥ FBEL,
¥ A0m BRERE) L2AEBICA T T - TV — &S E
ELTH LB, duElLzbnThsb, itk, 271
AGR e R L, SRR DT, PEEINR OFE
SIEAAEDTHE L LT, NS L7z R o FEE il 2
A LTV RAT 7K (N-CC) 12X 2 idhiE T Hl
EEAT > TS, SIS U 72865 - ik il o A
I2&D, No.1 AT v FEgHETORBELTTREL L, £
FEVE A RBEN IS B ST, ZS OfiE s X UGk fEHAT
%10 12/RT 2,

FAHA S LT, 350 b~ £ 160 b > DEL BEFOU
AR R L — Py — Ly FEFHALTWA, &
ML) 27 2 L 41T 160 b >~ OBEFHT, Ll

R EFEELR
Main specifications of continuous casters
No.1 strand No.2 strand No.3 strand No.4 strand
Slab (single) Slab (single) Slab (single) Slab (single,twin)
Type Bloom (triple) Bloom (triple)
Curved VB VB Curved
Strand 1 1 1 1
Heat size (ton) 160, 350 350 350 350
250 X 650-1650 250 X 650-1900 250 X 960-1650 250 X 960-1800
Casting size (mm) 290 X 1900 200 X 480, 640
1220, 1290 320 X 380
Bending radius (m) 10.5 7.55 7.73 10.5
Vertical length (m) - 2.5 2.5 -
Machine length (m) 30.7 38.7 31.7 30.4
Tundish capacity (ton) 30 30 23 23
Tundish heater Plasma heater - Induction heater Induction heater
EMS M-EMS M-EMS M-EMS
S-EMS S-EMS S-EMS
—115— B #k o 553949
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Key technologies in No.1 strand caster
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