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ELITE STEELS PVT. LTD.

Manufacturer of EOT Cranes, Electromagnets and Electro-hydraulic Grabs
Plot no. 13 & 14, Sector 25, Faridabad -121004 (Haryana) INDIA

Tel. +91-1292233170, 2232555

Mob. +91-8350360636

Email. info@elitecranes.com, marketing@elitecranes.com

REGIONAL OFFICES:

Delhi (HO): +81-9873355019 Kolkata: +81-8711302262
Chennai: +891-8880003480 Pune: +91-83118033902

www.elitecranes.com
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Measure, Report, Certify and Reduce CO, Emissions
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#GreenSteel certification

CO, & ESG Reporting
Tailored for Steel Industry

Efficient & Cost Effective

sentra.world
contact_us@sentra.world
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LIFTLINE

(L1 YOUR ONE-STOP SUPPLIER FOR ALL NEEDS

INDUSTRIES

® Sintering Pre Heater
® |adle Pre Heater
® Tundish Pre Heater

® Scrap Lifting Circular Electromagnets
® Billet and Bars Lifting Rectangular
Electromagnets

® Scrap Lifting Elliptical Electromagnets

® (Cable Reeling Drum
® Lining Vibrators
® Electrical Control Panel

® Single Girder EOT Crane
® Double Girder EOT Crane

® Spare Parts & Accessories of
EOT Cranes
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Spare Parts & Accessories

Manufacturer & Exporters of EOT Cranes, Scrap Lifting Circular Electromagnets, Billets & Bar Lifting Rectangular
Electromagnets, Induction Furnace Electric Sintering Heater, Ladle Electric Pre-Heater, TundishElectric Pre-Heater
&All Components and Accessories related to EOT Cranes, Electromagnet & Steel Industries.

LIFTLINE Works Office Phone Email _ Website
Iu © Plot No-11, Nichi Mangali, Chandigarh Road, &3 *917626938310 littlineB8013@gmail.com @ www.liftinecranes.com

- ==l Ludhiana - 141123, Punjab, India +917626918013 info@liftlinecranes.com
g +91 8700055427 sale.liftline@gmail.com
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ELEKTROMAG DEVICES PVT. LTD.
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T912266624444.F 91226662 4445

Email : magnets@elektromag.com | Website : www.elektromag.com | www.elektrofol.com
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LIQUID STEEL OF INDIAN INDUCTION FURNACE
CASTING ROUTE

Introduction: Today, more than 90% of liquid steel globally produced as semi-finished
products by continuously casting and .rest about 30% in the form of ingot which are
manufactured as rolled products and forging. But cast ingots are mostly used by forging
industries. Ingot casting production is increasingly concentrated on alloy & special steels
mostly critical grades where all of the typical quality issues associated which are strictly
followed. Steelingots are also rolled.

The present-day’ popular and cost-effective process route for producing long products
consuming by construction, engineering and various manufacturing industries are
manufactured by continuous casting of bloom/ billet and hot rolling the same in rolling mills
aslong products in different shapes of bar, flat plate/ sheet and sectional products.. The cast
billet/ bloom or rounds are fed substantially without subsequent heating directly to a roll
train. This makes the design of the plant more simple with cost effective ad easy operation
improving productivity, quality lowering production cost.

Ingot Casting: Ingot casting is a conventional casting process for liquid steel. Production of

crude steel through the ingot casting route constitutes a very small percentage of global

] crude steel production. However, the method of casting of the liquid steel in

ey ingot moulds is still fundamental for specific low-alloy steel grades and for

special forging applications, where products of large dimension, high

] _ quality or small lot size are needed. Typical application for conventional

Y ' = ~ingot casting includes the power engineering industry (e.g. shafts for power

. ' generation plants, turbine blades), the oil and gas industry (conveying

1] equipment, seamless tubes), the aerospace industry (shafts, turbines,

|22 engine parts), ship building (shafts for engines and drives), tool making and

R mechanical engineering (heavy forgings, cold, hot and high-speed steels,
-~ bearing, drive gears) as well as automotive engineering (shafts, axes).

1Ingot Teeming Shrinka

\£/ «— Chill oy

As the demand of heavy ingot increases nowadays,
especially from the power engineering industryand ship
industry, there is a tendency of producing extreme large
ingots over 600 t and continuous cast strands with
thickness over 450 mm and rounds with diameter up to 800
mm, which are mainly applied for pressure retaining
components such as reaction vessels for nuclear power
; ; ; Mould
plant and rotating components like drive shafts of gas
turbines and generator rotors etc.. j-
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LIQUID STEEL OF INDIAN INDUCTION FURNACE
CASTING ROUTE

Ingot solidification isthe step in ingot casting when the melted metal that has been placed
into a mold starts to solidify. This turns the melted metal into a hard object that is then later
hotrolled into the desired shape of the ingot, such as asquare slab.

Steel ingots for steel rolling mills and forgings are generally made by casting liquid steel into
cast-iron ingot molds. The liquid steel either falls into the ingot mold or is introduced at the
lower end termed bottom pouring and rises up the mold. The mass of the ingot mold is
selected so that a major part of the melting is led away into the ingot mold made of castiron.
Thermal coefficient of cast iron is lower than that of steel. Because of this property, liquid
steel on solidification contracts more than cast iron which makes detachment of ingot easier
from the mold. Inner walls of the mold inside of which are coated by either tar or fine carbon.
The coated material decomposes during solidification and prevents sticking of solidified
ingots with the inner walls of the mold.

Material used for the production of cast iron molds is generally grey cast iron with lamellar
graphite. The typical composition of grey castironis C-3.3%t0 4.0 %, Mn-0.4%t0 0.9 %, Si -
1.2%t0 2.2 %, P-0.2 % maximum, and S - 0.05 % maximum. Ductile cast iron or treated pig
iron can also be usedinthe production of molds.

Metal Forging Market, by Process In
2023 (%)
® Open-die Forging
® Closed die
= Blocker
Conventional

= Precision

Cont...



LIQUID STEEL OF INDIAN INDUCTION FURNACE
CASTING ROUTE

Global Metal Forged (Mainly Steel Items)

Steel ingots produced in these small section molds are known as pencil ingots. Typically steel
ingot used for the production of rolled products has weight in the range of 5 tons to 35 tons.
Pencil ingots are used for the rolling of merchant long products and reinforcement bars and
has a weight typically in the range of 100 kg to 200 kg. Steel ingots used for the production by
forging of the heavy equipment/components can be extremely large ingots..

After Ingot teeming, the mold cooling effect creates an advancing solidification front, which
has several associated zones, closer to the mold wall there is a solid zone that draws heat
from the solidifying melt, for alloys. there may exist a "mushy" zone, which is the result of
solid-liquid equilibrium regions in the alloy's phase diagram, Ingot casting, followed by
forging,in eitherin press orhammer isthe only route available for the production for quality.
Ingot casting is the process of creating ingots out of metals. The metal is melted and refined
and then poured into a mold. The metal then solidifies, forming the ingot, at which time the
mold is removed and the ingotis soaked in heating pits.

The molds employed for the casting of steel ingots have a square, rectangular, round, or
polygonal cross-section, in which liquid steel solidifies into a desired shape to be processed
by rolling or forging. Ingots with square cross section are used for rolling into bloom/ billets,
rails and other structural sections, whereas, ingots with rectangular cross section, are used
for rolling into flat products. Round ingots are used for tube making. Polygonal ingots are
used to produce tyres, wheels, etc. Low capacity steel melting shops with induction furnaces
usesvery small cross section ingots molds for casting of liquid steels.

Continuous Casting: The continuous casting occupies a pivotal position in the steel industry
to improve the efficiency and accuracy in determining the processing parameters. According
to thecontinuouscastingcase, the object-oriented method is applied to express
the continuous casting cases. Demand of rolled product as bar or structurals is high enough
ingrades AlSI4130/40, 4330/4340,52100 etc.

Liquid phase

Crystal growth

Columnar cryvstal growth

Two-phase zone

Molten steel Mows
with solute elements

Reduction

— Reduction roll

Equiaxed

crystals Solid phase

V-segregation
Adjustment reduction interval and
other parameters

Center segregation

Pore
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LIQUID STEEL OF INDIAN INDUCTION FURNACE
CASTING ROUTE

Concast Process of Shaping Liquid Steel

The Melting and Refining process for Shree TMT (Major Concast Product) involves several
steps that effectively transform raw materials into exceptionally robust and high-quality TMT
steel bars, which serve as the fundamental building blocks for constructing solid
infrastructures.

To assure the production of outstanding TMT steel bars, Equipment and Process-.

Raw Material Selection

Induction Furnace: The raw materials are charged into in-house induction furnaces. Once
the raw material has been melted inside the furnace, the molten metal is separated from the
slag.

Purging and Refining: The molten metal is purged within the ladle furnace before various
refining to remove any leftover impurities. These agents and other chemicals aid in achieving
the required chemical composition and improving steel quality. During the rolling process,
the chemical composition is crucial for achieving weldability, ductility, strength, and
elongation. The advanced spectrometer accurately measures the chemical composition of
steel, to ensure that TMT bars meet the highest industry specifications.

Continuous casting is an integral part of the TMT bar manufacturing process. The casting
process to solidify a molten metal mix by casting a predetermined length of metal. To keep up
with the hardening process, new molten metal is continuously and precisely fed to the mold.
The solidifying billets enter a secondary cooling chamber to achieve complete solidification,
the semi-finished billets are sprayed with water by critical technique for keeping the shape of
the solidified billets and enhancing their quality in the long run.. After the steel rebars leave
the finishing mill at the desired size, they enter a water-cooling chamber where they are
quenched and self-tempering technology.. However, TMT production is highly flexible where
ribbed TMT bars are excellent for premium-grade infrastructure. This treatment is carried
outinthree stages:

* Immediately after the steel rebars leave the last mill stand, they are rapidly cooled to which
ensure surface hardening.

* After the quenching operation is completed, the surface layer of each bar is tempered using
theresidual heatremaininginits core of product.

* The third stage occurs when the steel bars are placed on a cooling bed and subjected to
rapid air cooling.

The extensive, meticulous process combined with cutting-edge surface treatment
technology, our TMT bars embody exceptional strength, ductility, bendability, and
weldability, fortified by remarkable resistance against age-induced corrosion. Chemical
composition and homogeneity of the steel bars are certified by producers complying
standards using in-house facilities. The quality of TMT (Thermo-Mechanically Treated) bars is
crucial in construction for several reasons:

Cont...



LIQUID STEEL OF INDIAN INDUCTION FURNACE
CASTING ROUTE

* Structural Integrity: TMT bars play a critical role in providing strength and structural
integrity to concrete structures. They act as reinforcement, withstanding tensile forces and
preventing cracks or failurein the structure.

* Load-Bearing Capacity: The quality and strength of TMT bars directly influence the load-
bearing capacity of the structure. Inferior quality bars may not have the necessary strength
to supporttherequiredloads, leading to structural failure or compromised safety.

* Durability and Longevity: Construction projects are intended to last for many years, and
the durability of the structure is essential. High-quality TMT bars are designed to resist
corrosion, rusting, and degradation over time.

* Weldability and Compatibility: High-quality TMT bars have good weldability, ensuring
secure connections and maintaining the structural integrity of the building

Common Casting Defects.- Joint Flash or Fins, Cavities, Blow Holes, Pin Holes,

Discontinuities, Flow Marks, ,iIncomplete Casting, Incorrect Shape or Dimension, Inclusion/
Structural Anomalities. These all will be eliminated by following Standard Operating Practice.
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LIQUID STEEL OF INDIAN INDUCTION FURNACE
CASTING ROUTE

Phase Changes During Reduction from liquid steel to solid in CC

In con-cast products, common surface defects may arise as longitudinal mid face and corner
cracks, transverse mid face, corner cracks, and deep oscillation marks. Internal defects can
be midway cracks, triple point cracks, centre line cracks, diagonal cracks, centre segregation
and porosity, casting fluxinclusion, and blow holes

Casting is carried out with proper tundish flux through an SEN(sub-entry nozzle). Free
opening of the ladle is desired and the SEN is properly shrouded to prevent ingress of air to
oxidise the bath. The SEN with upward angle nozzle is preferred as the flow is smoothened
and the flow pattern enables flotation of inclusion towards the top mould surface layers,
where the mould powders have the ability to absorb inclusion. The mould powder choice is
critical for steel grade. For example, the peritectic grade demand a different condition of
solidification compared to a high carbon steel grade The wrong choice of mould powder
may lead to sub-surface seams that may escape the notice during surface grinding of cc
products yet may expose up during hot rolling. The super heat needs to be optimized..

References:
1. Metallurgy of Steel,
2.Ingot Technology
3.Technology of Continuous Casting of Steel,
4. TMT Bar Manufacturing Process.
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Works & Office : F-9, Phase-VII, Focal Point, Ludhiana - 141 010 (Pb.) INDIA
Tel.: 0161 -2676733, 2677822 Mobile :+91-98140-21233
www.jindaltransformers.com E-mail : info@jindaltransformers.com, sushilelectricals@yahoo.com
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Scrap Lifting Circular Electro Magnet - PLC Controlled

Ladle and Sintering Preheater with Bottom Heater

Automatic Servo Voltage Stabilizer & H.T. Transformer Heavy Duty Punch Grid Resistance Box

Manufacturer & Exporter of Scrap Lifting Circular Electro Magnet PLC controlled,
Heavy Duty Elliptical Electro Magnets, Billets & Bar Lifting Rectangular Electro Magnets,
Automatic Servo Voltage Stabilizers, Silicon Power Rectifiers, IGBT Base Rectifiers,
Ladle & Sintering Preheater with Bottom Heater, Power & Distribution Transformers
and Heavy Duty Punched Grid Resistance Box etc.




AIKOH
CHEMICALS

PRODUCT RANGE

Fluxes
Granular Fluxes
Tablet Grain Refiner

Tablet Degasser & NT Based ABOUT US

Master Alloy Ti, B
Long Term Support

Mag Remover
StrongR&D

Phosphoreus Copper
Coating G.D.C.
Die Release Agent H.P.D.C.

Prompt Delivery
Consistent Quality

80 Years of Experience

Plunger Lubricant :
Export to More than 25 Countries

Copyper & Brass Fluxes

Teeming Compound - Technical Collaborations with M/s Aikoh Co. Japan
Fluxes of Copper, Brass, - Sales & Distribution with M/s JS Chemical INC, USA
Lead, Mg, Ferrous & * Technical Collaborations with M/s NTC Japan

Non Ferrous Metal

SARU AIKOH CHEMICALS PVT LTD.

A-2, INDUSTRIAL ESTATE, PARTAPUR, MEERUT - 250 103 INDIA
Tel. :0121-2440636, 0121-2440641, +91-7302000869, Fax : +91-121-2440644
E-mail: info@saruaikoh.com, customer.support@saruaikoh.com, Website :- www.saru.co.in
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EAF TRANSFORMER
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EAF TRANSFORMER
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Survey No. 427 P/3-4 and 431 P/1-2, Sarkhej-Bavla Highway, Village: Moraiya, Taluka: Sanand, Dist: Ahmedabad - 382 213, Gujarat, India.

P4 bijoyen.das@transformerindia.com | marketing@transformerindia.com
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THE DON OF
DUCTILITY

N Choose the high ductility steel

Call 97104 11111  TMT BARS




HANDBOOK ON INDIAN
SEGONDARY STEEL SECTOR

(a directory of units producing
steel through electrical route)

Broadly Covered the following Parameters:

Segment covered: Electric Arc Furnace, Electric Induction Furnace, Rolling
& Re-Rolling Mill, Sponge Iron and Ferro Alloy units

Distribution of Units:  State-wise

Details Covered: Name of Unit, Factory Address, office Address,
Director/ Contact Person with Name, Phone, Mobile
No., Email Ids etc.,

Additional Information: Consultants, Equipment Manufacturers, Experts from
individual sector

Details of on line payment is given below : Claim your copy today:
Contact:
Axis Bank : 196, Shalimar Bagh, Delhi-110088  a|IFA SUSTAINABLE STEEL MANUFACTURERS ASSOCIATON
AlcNo. ' 263010100094586 504, Tower-1, Pearls Omaxe, Netaji Subhash Place

Pitampura, Delhi - 110034 Mob : 9810410186

el R Email: aaiifab@gmail.com; web: www.aaiifa.org

Note: Price of Handbook Rs. 20,000/- exclusive of GST with effect from 1st April 2024
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ELECTROTHERM

"The most preferred
Steel Plant maker
up to 1 Million Ton / Annum”

Winning Combination of Steelmaking

DRI making-Melting-Refining-Casting-Rolling

Coal Based DRI Plant

Coal based Direct Reduced Iron (DRI) / Sponge
Iron plant for producing high quality alternative
raw material for steel making plants.

Induction Melting Furnace

State-of-the-art Digital inverter technology
through Fibre Optic Communication (DiFOC)
system in Power Supply Units up to 40,000 KW
coupled with ultra-efficient induction melting
furnace up to 80 ton capacity.

Continuous Casting Machine

High-Speed Billet Casting Machine of different
sizes, grades and shapes for Billets, Bloom,
Round and Slab and most suitable for Direct
Rolling. For making structural steel, alloy steel,
spring steel, free cutting steel, bearing steel and
pipe grades.

Induction Melting Furnaces
Electrotherm Refining Furnaces (ERF)
Metal Refining Konverters (MRK)
Continuous Casting Machines

Coal based DRI Plant (Rotary Kiln)
Turnkey Projects for Steel Melt Shop
Foundry Equipment

Plant Design and Engineering
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Engineering & Technologies

Transformers

The most preferred
Steel Plant maker
up to 1 MTPA
capacity through
various alternative
routes

Transformers for induction furnace, EAF, LRF,
rolling mill, power and distribution, solar
inverter duty and solar power house, unitized
substation and reactor.

Ladle Refining Furnace

ERF®  (Electrotherm Refining Furnace) with
ELAdFOS® technology, a special metallurgical
equipment for carrying out de-phosphorization
and de-sulphurization in the same equipment.

40-60% Fe ¥ Hematite

40-60% Fe. i Magnetite >60% Fe l

Magnetic
Seperator Fines

Beneficiation Plant Lumps

Mill

Rolling

Highly advanced Rolling Mill for Bar & Wire-
Rod, Structural and Narrow strip Mill with
proven European Technology to maximize
production, manufactured in India

LD Convert

AOD for SS/
Alloy Steel / Mild Steel

Plant Automation

Transformers 4

Air Pollution Control Equipment A

Productivity Improvement

Equipment

¢ Induction Heating & Hardening
Equipment

¢ Rolling Mill

Best in the Industry Services

ERF for De-phose Rolling Mill for
/ De-sulph Caster for Re-bar / Section /
or LRF for De-sulph  Billet/Bloom  congiriction Steel

ELECTROTHERM® (INDIA) LIMITED

72, PALODIA, (VIA THALTEJ) AHMEDABAD, GUJARAT- 382 115, INDIA
Phone: + 91 2717- 660 550, Email: mki@electrotherm.com
Website: www.electrotherment.com
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