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Features of Nippon Steel’s Foundry Pig Iron

AR A

SUHE

30T EDEHIB DR N SN DN GV D= FHYAMHKEERDEIFRERHE U TBERKUIIEE
DEVHYARIKTI .

High Purity
As the blast furnace raw material for producing foundry pig iron, Nippon Steel only uses iron ore with

fewer impurities, which is carefully selected from among more than 30 different types of iron ore. The end
result is high-purity foundry pig iron.
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Wide-ranging Specifications

Steel scrap is one of the other major materials used in producing cast iron products. With the recent
growth in use of high-strength steel plates and sheets, the inclusion in the scrap of alloying elements (Ti,
Cr, V, etc.), which are harmful for castings, is also increasing. To deal with this, composition specifications
for a wide range of elements are prepared. As a result, extremely low concentration of these harmful
elements is guaranteed for Nippon Steel's foundry pig iron.
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Rich Variety of Grades

Foundry pig iron suitable for each foundry products, and required chemical composition can be selected.
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Rich Variety of Grades

Nippon Steel's foundry pig iron weights 5 kg/ingot of pig iron and features high bulk density, high packing
density and compact size with small specific area, which allow improved operations of electric
furnaces—maintaining of permeability for use in cupola furnaces, reduction in melting time and in
consumption of electricity in melting and decreased generation of slag. These factors result in real cost
reductions and productivity improvements at user plants.
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Stable Quality

Nippon Steel's foundry pig iron maintains stable quality and reduced deviation in composition through
thoroughgoing control of blowing in advanced blast furnace and casting operations as well as by
maintaining the strictest product storage conditions. Also, thorough quality control procedures are
applied to dimensions, rust prevention and other important factors. All this guarantees the reliability of
Nippon Steel's foundry pig iron.
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Specifications for Chemical Composition
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AVE1—9YVRATLICKLZ—EEER Tpe | oo (1/100) | (1/1000)|(1/1000) (1/1000) | (1/1000)|(1/1000)

Integrated control by full use of computer systems
9 y P y FGD-N 340~c0 60~100{ 0~30 |0~100| 0~50| 0~65| 0~30| 0~10
FGD-1 340~ |101~180| 0~30 |[0~100| 0~40 | 0~65 | 0~30 | 0~10
............................... " - Careful selection and blending of ] N N - - - - N -
—— HYRERNOBE-ICS raw materials for foundry pig iron R FGD-2 340~ |181~220| 0~30 [0~100| 0~40 | 0~65 | 0~25| 0~10
Raw materials | @ SEUiCRA ® Stable composition , FURHKR | FGD-3 (340~ [221~260| 0~30 [0~100| 0~40 | 0~65 | 0~30 | 0~10
Pretreatment ' @ KD ASIEDEDTIS @ Concentrated blending of low-phosphorus iron ore <57 ‘}?’VF )
5 : @M=EILR(Ti.Cr.V.etc) DX, @ Reduction in the inclusion B HAEHORIT FGD-4 340~ |261~299| 0~30 |0~100| 0~40 | O~65| 0~30 | 0~10
of trace elements (Ti, Cr, V, etc.) Multi £ . |
ulti Functiona
Foundry Pig Iron | FGD-T 375~420|300~360| 0~30 |[0~100| 0~40 | 0~70 | 0~30| 0~10
----------------------------- LSD 34O~oo 50’\,100 O~25 0~90 ON 7 0~65 O~25 0~10
L BIFICK BB RE Manufacture of hot metal in blast furnaces
" = FLMS 340~o0 80~160| 0~30 |0~90 | 0~ 7| 0~65| 0~30| 0~10
R ® | @BRORE~HHZHOER @ Stable operations
Blowing @ B REDEEBIERE —Reduction in deviation of composition N-FE 340~oo 0~ 99 0~30 |0~100| 0~50 | 0~65 | 0~30 | 0~10
@ Strict control of hot metal compositions
and temperatures DUCS-2X [360-386 0~ 10 0~10 [0~10 | 0~10|0~10| 0~20| 0~ 5| 0~5
SfiE LI Treatments for higher purification DUCS-2Y 387-404 | 0O~ 10/ 0~10 [0~10 | 0~10|0~10| 0~20| 0~ 5| 0~5
@ BHEM D REDREREE @ Strict control of hot metal compositions =iE
and temperatures FUMHAZR | DUCS-3 360~ | 0~ 15| 0~20 [0~20 | 0~10 | 0~10 | 0~20| 0~ 5| 0~5
B )
S &
(s DUCS-H2 [360~c | O~ 30| O~ 7 |0~30 | 0~25|0~ 5| 0~25|0~ 5| 0~7
............................... Super Ductile
" B DIEY A B Manufacture of stable quality pig iron Foundry Pig Iron | DUCS-N 1360~ | 15~ 70| 0~20 (0~25 | 0~15| 0~10 | 0~30
% %‘E’ @ LZ D DIETE @ Firm arrangement of chemical composition DUCS-H 360~ 15~ 70/ 0~20 |0~25 0~20| 0~10 | 0~30
Casting @ ZEDI G VLIRS @ Reduced deviation in unit weight of pig iron
' © RIFBN&FHIBLIEXE © Good shape and rust-prevention treatment DUCS-HS (360~ 71~130| 0~20 |0~25 0~20| 0~10| 0~30
DUCS-HEX (360~ 5~ 20 0~10 [0~25 | 0~20 | 0~10 | 0~25
N Established rating systems
@ RRTE @ Firm establishment of grades
@ira -2EATE @ Inspection
o SLER - FEARYITE * Unit weight measurement
* Judgement of appearance and shape *ﬁ E
Inspection
............................... . Storage by type and specification
. SR RERIRE oiarage By ype ar
® B @ REERALE @ Prevention of mixing of different

Storage ! @R AEBETF TV etc grades of foundry pig iron
: @ Checking of appearance and shape
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Advantages Derived from Using Foundry Pig Iron
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Contribution toward stabilized quality of castings

The use of foundry pig iron, with a composition similar to that of castings and reduced deviation in
composition, as the basic blending material, contributes to the stable performance of hot metal and stable
quality castings.
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Source of carbon for appropriate graphite structures needed in cast iron

The characteristic performance of cast iron is determined by the graphite structure. Foundry pig iron, which
has fully-developed and fresh graphite, allows production of cast iron products with favorable graphite
structures.
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Improved castability through better graphitization

Graphitization during solidification is promoted and solidification shrinkage is reduced by the blending of
foundry pig iron, and as a result of the effect of preventing shrinkage, casting yield is improved.
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Uniform quality and improved mechanical properties of cast iron

The reife grad, used as a parameter to indicate the quality of cast iron products, is improved by blending of
high-quality foundry pig iron. It is reported that this is because the cell structure is optimized by the graphite
contained in the foundry pig iron, and the kish graphite contained in cast iron becomes the nucleus of eutectic
cells.
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Effect of graphite inoculation

Foundry pig iron serves as not only the source of iron but also the source of carbon. The direct effects of using
foundry pig iron as the graphite inoculation agent is the prevention of chill due to the promotion of
graphitization, and the indirect effect, the improvement in machinability due to the resulting favorable
graphite structure.
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Improved productivity due reduced melting time

Because the melting point of foundry pig iron is lower than that of steel scrap, the melting-down of foundry
pig iron within electric furnaces is quicker, and thus both the use of electricity in melting can be reduced, and
the production of stable composition hot metal at a lower temperature can be achieved.

[#E#R Bar&Wire Rod] ##F#EE% Foundry Pig Iron

HARIZ HYRABREKDOEAXUYH

Application Advantages of Nippon Steel’s Foundry Pig Iron
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-Dilution of the concentration of impurities
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-Possibility to cope with the trend toward
increasing harmful elements in steel scrap
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-Promotion of graphitization / <HEEEE

Promotion of graphite spheroidizing BB
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-Reduced fraction defects

-Improved yield

-Reduced use of auxiliary materials

-Stable production

-Improved productivity Reduced energy cost
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-Stable composition of hot metal
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-High bulk density
‘High packaging density
Reduced use of electricity in melting
Shortened melting time
‘Improved operational efficiency of stock yards
‘Reduced troubles in hopper

@ Improved productivity
@ Stable quality
@ Reduced cost
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-Small specific surface area
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‘Improved working efficiency
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‘Reduced rusting

\ 4

ASTRERTHD } ‘A5 TMIBH, PR, etc

-Reduced generation of slag -Reduced treatment of slag Reduced loss of

refractory material
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‘Reduced generation of dust -Improved environment
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