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India is fast developing economy with population over 120 million with vast border. To meet the growing demand
of our population and protect our border, growth of technology is inevitable. The growth of technology is relevant
to sectors like Biomedical, Aerospace, Petrochemical, Thermal and Nuclear Plants, Defense, Arnament, Transport
etc. To attain high level of perfection in this sectors depends, on availability of stringent quality of rawmaterial. As
on date most of raw material is imported.

Government of India has embarked upon ambitious program of self reliance through make in India program.
Sunflag widely accepted as marque company in supplying high quality material to automobile and general Engg
Industries wish to enter this high tech area. The fast developing electrical vehicle technology may also require
these advanced high tech material in high volume.

These hi tech material are used in making Aircraft Parts, Bio Medical Implants, Industrial and Vehicle Gas
Turbines, Super Critical Power Plants Parts, Space Vehicles and Rocket Engines, Submarine Parts, Nuclear
Reactor, Missiles and Arnaments etc.

The high performance high tech alloys required by these industries are required to be operated at a load and
temperature above 500 degree centigrade with resistance to oxidation and environmental attack, that are usually
prevalent at this temp. Hence the raw material used for this high sectors requires low level of impurities and
meeting with stringent spec.

In nature, we rarely come across very pure material and it contains metallic impurities like lead, bismuth, etc, non
metallic impurities like sulphur. phosphorous etc, residual gases like oxygen, hydrogen and nitrogen and
nonmetallicimpurities like oxides, nitrides. Sulphide etc.

The above impurities considerably reduced in conventional technology of arc furnace, AOD, LRF and VOD and the
low level of impurities required by these hi-tech industries can be achieved only by melting at Vacuum Induction
Melting [VIM], Electro Slag Refining [ESR] and Vaccum Arc Re-melting furnace [VAR] etc apart from other
specialised melting.

Sunflag has put up VIM, ESR, VAR facility at Bhandara Plant near Nagpur. These equipment have latest technology
and supplied by the World Leaders in this field, Sunflag also have tie up with DAIDO Japan, who are well known
have equity participation with Sunflag. DAIDO also provide inputs forimprovement in the technology.

Sunflag other facilities include Concast, Blooming Mill, specialised Rolling Mill, Heat Treatment facilities and Bright
Bar and Centerless Grinding Facility.

To test these high tech material, most modern lab equiped with good analytical instruments, metallographic
equipments, mechanical testing equipment for testing RT, LT and HT specimens. Online Phase Arrey Machines for
testing UT, eddy current, MPI and FPT tests also available to test the product to various national and international
standards.

Sunflag has trained manpower who have specialised skill to operate these most modern equipments & control.




SUNFLAG HI TECH GRADES

S.No. e | Ni| & [ Mo |colcul Ti| clm| a|  others
SPECIAL STEEL
1 | SUNV250 | Maraging 250 18 48 | 85 0.4 42
2 | SUNV174 | 17-4PH 007] 4 | 165
3 | SUNV155 | 15-5PH 0075 |15 0.8
4 | SUNV11-10 | 11-10PH 003[10 [11 |2
5 | SUNV90AL | AVESTA904L | 002| 25 | 195 | 45
6 |SUNVI38 | 13-8Mo 8 |125]23 0.05 1.1
HEATING ELEMENT ALLOYS
1 | SUNHEAT80 | NICROME 5 80 | 20
2 | SUN HEAT60 | NICROME 3 60 | 40
SOFT MAGNETIC IRON
1 | SUNMAG36B| PERM ALLOYD | gal. | 36 | 36
2 | SUNMAG48B| PERM ALLOYB | Bal, | 48 | 48
SUN MAG78 | MUMETAL Bal. | 78 | 78
CONTROLLED EXPANSION ALLOYS
1 | SUNCE36 | INVAR Bal. | 36 | 36
2 | SUN CE42 N42 Bal. | 42 | 42
SUNFLAG HI TECH GRADES
sNo.| superALOYS | EQuLGRADE | Fe| Ni| o[ Mo| co | cu| Ti| | mn| Al Others
IRON BASED
1 | SUNRMDS INCOLLOYDS | Bal.| 38| 18 18 | 05| 02| o1 Si 2.1
2 | SUN R 800/800H| INCOLLOY 800/800H| 46 | 32| 21 038 | 0.1
3 | SUN RA286 A 286 53| 26| 15|14 2.5 14 V03
NICKLE BASED
1 | SUN P600 INCONEL 600 155
2 | SUNP76 NIMONIC 76 4| 75| 195 04
3 | SUN P80A NIMONIC 80A 75| 21 2.45
4 | SUN P90 NIMONIC 90 59] 195 19 | 25
5 | SUNP69OM | INCONEL6%M  |7-11 |58 Min|27-31 05| 06| 05| 05 B 0.006, S 0.015
6 | SUN P740 INCONEL 740 07| bal| 25| 05] 20 18| 003] 03| 09 Nb2
7 | SuN P82s INCOLLOY825 30| 42| 215] 3 225| 09003 05| 01
8 | SUNP750 INCONEL 750X 7| 73] 155 025 | 25004 05| 07 Nb 0.95
9 | SUN P625 INCONEL 625 25| 61 215] 9 02 Nb 3.15-4.15
10 | SUNP718 INCONEL 718 185 | 525 19305 0.15| 09]004]018] 05 Cb+Ta 5.13
11 | SUN P82 INCONEL 82 3| bal| 20 0.55 3 Nb 2.5
12 | SUN PC276 HASTEALLOYC276 | 5| 62| 06| 28 002 1 V03
13 | SUN P617 INCONEL 617 aa5| 23] o 13 1 B 0.006
14 | SUNP706M | INCONEL 706 40| 416| 16| 05| 05 175
SUPER ALLOYS EQUL. GRADE Fe Ni| Cr| Mo | Co Cu Ti C| Mn| Al Others
COBALT BASED
SUN B605 INcONEL6os | | 10| 20| | Al | | 15| W15
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TYPICAL PROPERTIES OF SOME GRADES

SUPER ALLOYS

MECHANICAL P
NOMINAL COMPOSITION < < PRO.ERTIES

GRADE : 0.2%PS uUTsS o
gE=s) (kg/mm?) | (kg/mm?)| 7!
SUN R MDS Ni 37, Cr 18, Cu 0.5, Ti0.2,Si 2.1, C0.1, Fe Bal 36.0 68.0 37
SUN R 800/800H | Ni 32, Cr 21, Al 0.3, Mn 1.5max, Ti 0.3, Si Tmax,

o ) C 0.1max, Fe Bal _ 326 70.0 40
SUN P 600 Fe 10max, Ni Bal, Cr 15.5, Mn 0.5 24.6 56.0 30_
SUNP 76 Fe 18.5, Ni Bal, Cr 21.0, Co 2.5max,

Cu 0.2, Mo 9.0, Mn 1.0, C 0.1 Others W-0.5 27.5 80.0 30
SUN P 80A Fe 1max, Ni Bal, Cr 19, Co 2.0max,

Al 1.5Ti 2.5 C0.07 70.5 105.0 20_
SUN P 90 Fe 1Tmax, Ni Bal, Cr 19, Co 19, Al 1.5 Ti 25, C 0.08 68.0 108.0 20__
SUNP 718 Fe 18.5, Ni Bal, Cr 19.0, Cu 0.15, Al 0.50,

Mo 3.05, Mn 0.18, Ti 0.90, Si 0.18, C 0.04,

Others Cb+Ta-5.13 83.0 103.0 12
SUN P 750 Fe 7.0, Ni Bal, Cr 15.5, Cu 0.25, Al 0.70, Mn 0.50,

Ti 2.50, Si 0.25, C 0.04, Others Cb+Ta-0.95 [ 63.0 [ 98.0 8 -
SUN P 825 Fe 30.0, Ni 42.0, Cr 21.5, Cu 0.25, Al 0.10, Mo 3.0,

Mn 0.50, Ti 0.90, Si 0.25, C 0.03

_SL_JN P 82 Fe 3.0, Ni Bal, Cr 20.0, Mn 3.0, Ti 0.55, Others Nb-25| 95.0 42.0 -

SUN P C276 Fe 6.0, Ni Bal, Cr 15.0, Mo 16.0, Mn 1.0, Si 0.08,

C 0.02, Others W-35
SUN P 690M Ni 58 min, Cr 27-31, Fe 7 to 11, C 0.05, S 0.015,

Mn 0.5, Si 0.5, Cu 0.5, Ti 0.6, B 0.006 24.0 58.0 30
SUN P 617 Ni 44.5 min, Cr 20-24, Co 10-15, Mo 8-10, Al 0.8-1.5,

B 0.006, C 0.05-0.15, Fe 3.0, Mn 1.0, Si 1.0, S 0.015,

Ti0.6,Cu0.5 32.0 73.0 62
SUN P 625 Ni 58, Cr 20-23, Fe 5, Mo 8-10, Nb + Ta 3.15-4.15,

Co 1.QO 27.0 60.0 30
SUN P 740 C 0.03, Cr 25, Mo 0.5, Co 20, A1 0.9, Ti 1.8, Nb 2.0,

Mn 0.30, Fe 0.7, Si 0.5, Ni bal 72.0 115.0 50
SUN P 706M Ni + Co 39.0-44.0, Cr 14.5-17.5, Nb+Ta 2.5-3.3,

Ti 1.5-2.0, Al 0.40, C 0.06, Cu 0.30, Mn 0.35, Si 0.35,
S 0.015, P 0.020, B 0.006, Co 1.00 99.0 128.0 18
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SPECIAL STEELS

NOMINAL COMPOSITION

MECHANICAL PROPERTIES

GRADE
e 0.2%PS | UTS
(lnﬁ) (kg/mmz) (kg/mmz) %EI
SUNV 174 C 0.07, Ni 4.0, Cu 4.00, Cr 16.5, Fe Bal,
Others Nb-0.3, Condition H1100. 72 93 16.50 ft Ib(cvm)
SUNV250 | C0.01, Ni18.5, Co 8.5, Fe Bal,
Condition 480°C, Others Mo-4.8, Ti-04,
Ak-4.17 Condition Aged 178 185 100 MPaVm
SUN V 904L C 0.02, Ni 25.0, Cu 1.5, Cr 19.5, Fe Bal,
Others Mo-4.5 22 50 36
SUN V 15-5PH C 0.07, Mn 1.0, P 0.040, S 0.030, Si 1.0,
Cr 14.0-15.0, Ni 3.50-5.50, Cu 2.50-4.50,
Cb + ta 0.15-0.45, Ti 0.6-1.0, Al 0.2, Nb 0.15, |
Cu 0.3 Fe-bal 795 965 14
SUNV 11-10PH| C 0.03, Si 0.15, Mn 0.1, P 0.01, S 0.01,
Cr 10.0-11.0, Ni 9.0-10.3, Mo 1.8-2.3 1270 1370 8

CONTROLLED EXPANSION ALLOYS

NOMINAL COMPOSITION

MEAN COEFFICIENT OF
THERMAIL EXPANSION (10-7)

GRADE (in%
L 0-100°C 0-200°C
SUN CE 36 Ni 36, Fe Bal 12 23
SUN CE 42 Ni 42, Fe Bal 47 45
RESISTANCE ALLOYS
i NOMINAL COMPOSITION PHYSICAL PROPERTIES
(in%) Resistivity Max working
at 20°C temp
SUN HEAT 80 Ni 80, Cr 20, R 109 1200
SUN HEAT 60 Ni 60, Cr 15, Fe Bal 112 1150
SUN HEAT 45 Ni 45, Cr 25, Fe Bal 112 1150
SUN HEAT 30 Ni 30, Cr 20, Fe Bal 104 1100
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SOFT MAGNETIC ALLOYS
TYPICAL MAGNETIC PROPERTIES
S NOMINAL COMPOSITION -
g (in%) Strip Thick | Bs Tesia pmax p2max Ccf's:sg’e
SUN MAG 36B Ni 36, Fe Bal 0.3 1.3 20000 17000 0.15
SUN MAG 48B Ni 48, Fe Bal 03 13 55000 35000 0.08
SUN MAG 78B Ni 78, Cr 0.05, Cu 5, Mo 4, Fe Bal 0.1 0.7 160000 140000 0.012
SUN MAG 78D Cr -do- 0.1 0.7 390000 250000 0.006
SUN MAG 78E Cr -do- 0.1 0.7 560000 280000 -0.004
SUPER ALLOYS DIVISION {
Infrastructure for Manufacture of Super Alloys
Equipment Make Capacity (MT) 3
Vacuum Induction Melting (VIM) CONSARC (USA) 6.5 MT
Vacuum Arc Re-melting (VAR) CONSARC (USA) 22MT
ALD (Germany) 16 MT
CONSARC (USA 1.8 MT
Electro Slag Re-melting (ESR) ( )
ALD (Germany) 22 MT

ELECETRO SLAG REMELTING (ESR)

Product Range: 1.8MT to 22MT
Salient Features :
® Automatic Electrode Feed Control System
® Real Time Automatic melt Control System through pre-defined recipe
v Full automatic operation
v’ Automatic start phase of the furnace by a defined power/time profile
v’ Realtime Melting rate control through maintaining melting rate or melting power profile with
respect to the consumed weight of electrode
¥" Automatic hot topping as per recipe defined power/time profile
¢ pre-defined profiles for various stages of processing e.g. slag resistance
set point profile or swing set point profiles.
® Digital Operator Interface and data acquisition system
® Furnace head provided with x-y angular corrections of electrode and
total sealed system for argon shielded melting
® Fume exhaust and environment protection hood

¢ Fully coaxial high current feedings system




Vacuum Arc Remelting (VAR)

Product Range: 2 MT to 16 MT
Salient Features :
* Fully computerized automatic melt control system based or dynamic electrode feed control system with arc voltage
control/drip short pulse rate control

® Real Time Automatic melt Control System through pre-defined recipe

¥" Full automatic operation

¥' Automatic start phase of the furnace by a defined power/time profile

¥’ Realtime Melting rate control through maintaining melting rate or

melting power profile with respect to the consumed weight of electrode

v' Automatic hot topping as per recipe defined power/time profile

v’ Recipe defined profiles for electrode control feed systems for start-melt-hot topping phase.
® Digital Operator Interface and data acquisition system

® Furnace head provided with x-y angular corrections of electrode and total sealed sygem
® Fume exhaust and environment protection hood
¢ Fully coaxial high current feedings system
® Ultimate vacuum level of 1x10° mbar
1

Vacuum Induction Melting (VIM)

Product Range: 1 MT to 6 MT = r
Salient Features : -
1. Furnace equipped with mould height 40600 MM
2. Facility for Rapid exchange of crucible
3. Multiple mould pouring
- . : : a
4, Facility for bulk and additional charging of mix under vacuum —
5. Sampling and temperature measurements under vacuum i
6. Fully Roll head for facilitating cleani f melt chamb
u .y ollaway head for facili ar‘:ng cleaning of melt chamber —
7. Ultimate vacuum level of 1x10™ mbar
Vacuum Induction Melting Furnace “’I’
6.5 Ton x 4000 mm (Tall Vacuum Induction Melting & Casting Furnace for Ingot lectrode Production)
Vacuum Induction Melting (VIM) is the melting of metal via electromagnetic in ion under vacuum.

An induction furnace containing a refractory lined crucible surrounded by an indugtion coil is located inside
a vacuum chamber. The induction furnace is connected to an AC Power source af 8 frequency precisely
correlating to the furnace size and material being melted.

VIM is a process used to make super alloys, stainless steels, magnetic alloys,

electronic alloys, and other demanding gigh value alloys. ‘0 =

>




Super Alloys, Other Hi Tech Grades

Product Range for
Type Size Range (mm) Supply Condition
Hot Forged g
Bars 150 to 500 (OD)* :
* Forged and Machined
Rings 400 to 2000 (OD)* Sl Ui SR
Discs Upto 800 dia* * Annealed
Cylinder 1000 (OD)* - 4500 (Length) « Hardened & Tempered
Hot Rolled

Bars 15t5.350'dis * Solution Annealed
Flats 50 to 150 (W) & 5 to 34 (T) * Aged
Wire Rod Coils 5 to 38 dia

BEeRsT- T i B * High strength alloys
Round Corner Squares 40 to 350
Hexagons 15 to 25 A/F

WORKS : BHANDARA CHENNAI PUNE

Bhandara Road

Bhandara 441905

Maharashtra, India

Ph. No. {Landline) : (07184) 285551-285555
email : admin@sunflagsteel.com

DELHI

D-47, Defence Colony,

2nd floor, New Delhi 110024

Ph. No. {Landline) : (011) 49576030/6040/4650
email : delhioffice@sunflagsteel.com

FARIDABAD

Plot No. 12, Sector-6

Mathura Road, Faridabad 121006

Ph. No. {Landline) : {(0129) 2311116/7/2
Contact : Mr. N. Balaji

Cell No. 9902867117

email : nb@sunflagsteel.com

Contact : Mr. S. Sanjeev

Cell No. : 8527096700

email : s_sanjeev@sunflagsteel.com

705, 7th floor, Challamall,

11/11A Sir Thiagaraya Road,

T Nagar, Chennai 600017

Ph. No. {Landline) : (044) 24342262-63
Contact ; Mr. T.M. Elango

Cell No. : 9840744474

email : tm_@sunflagsteel.com

BANGALORE

138-A, 8th Main Road

3rd Phase, Peenya Industrial Area,
Bangalore 560058

Ph. No. (Landline) : (080) 28391568
Contact : Mr. C.V. Prasanna

Cell No.: 9342595682

email: cv_prasanna@sunflagsteel.com

Office No. 65-69, 5th floor,

Sai Kripa Bhavan, Pune Mumbai Highway,
Opp. KSB Pump, Survey No. 5743,
Kharalwadi, Pimpri, Pune 411018

Ph. No. (Landline) : (020) 2424685
Contact : Mr. S.K. Chanda

Cell No. : 09323221481

email : chanda@sunflagsteel.com

CENTRAL & EASTEBN OFFICE

33, Mount Road, Sadar

Nagpur 440001

Ph. No. (Landline} : +91(0712) 2524661-2532901
Contact : Mr. Ashutesh Rakhade

Cell No. : 09923356632

email : amrekhade@sunflagsteel.com

MUMBAI FOR EXPORT ENQUIRIES

307, Hamilton-B, 33, Mount Road, Sadar

Hiranandani Business Park, Nagpur 440001

Ghodbunder Road, Ph. No. {Landline) : +91{0712) 2548104,
Thane (West) 400607 Contact : Mr. Prasanna Rout

Ph. No. {Landline) : (022) 25862294
Contact : Mr. S.K. Chanda

Cell No. : 09323221481

email : chanda@sunflagsteel.com

Cell No. : +91 9372496588
email : prasanna_rout@sunflagsteel.com
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BIS Approved
NABL Accreditated Chem & Mech Labs.
1SO 9001 & IATF 16949 Certified by UL DQS
I1SO 14001 & ISO 45001 Certified by TUV Nord
AD 2000 Merkblatt WO /PED Certified by TUV Nord
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SUNFLAG IRON & STEEL CO. LTD.

Head Office : 33, Mount Road, Sadar, Nagpur 440001, Maharashtra (India)
Ph. No. 0712 2524661 / 2520356, (Direct) 0712 2520042, Cell No. : 9350690347
email : jsingh@sunflagsteel.com, web site : www.sunflagsteel.com




