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A STAINLESS LEGACY

India's leading stainless steel manufacturer, Jindal Stainless,
achieved o consolidated annual turnover of INR 38,562 crore
(USD 4.7 billion) in FY24. The company is expanding its facilities
to reach 4.2 million tonnes of annual melt capacity by 2026.
Jindal Stainless operates 16 manufacturing and processing
facilities across Indio, Spain, and Indonesia, with a global
netwark of 12 locations as of March 2024,

Committed to a greener future, Jindal Stainless Steel scrap in
electric arc furnaces, reducing greenhouse gas emissions and
ensuring high recyclability without quality loss. The company
targets a 50% reduction in carbon emission intensity before
F¥35 and aims for Net Zero by 2050.




TRUSTS JINDAL STAINLESS

5 DECADES OF INNOVATIVE STAINLESS STEEL SOLUTIONS

Jindal Stainless partners with
Titagarh Rail System &
BEML, Bangalore to design
lightweight and corrosion
resistant Vande Bharat
trainsets in Stainless Steel
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Indian roilways specify high
strength austenictic 55 for
fabrication of Vande Metro
and LHB coaches
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2018
ICF, Chennal 2019
develops the first - & 1S 2022
Vande Bharat train MCF floats the
set in stainless steel tender for 100 » Carbon Steel made BOSTHS
numbers of Tejas Woagons were phased out and
coaches with substituted with 55 made
BOSM wagens
+ 3 FOB at Srikakulam, Naupada
& Bhayandar completed
+ Jindal Infinity 55 rebars
supplied to roilwoy projects in
MRDC, NR, MRIDCL

First 200 kmph
train under
2003 Project Tejos
First LHB Stainless
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Project Rajdhani
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First Stainless Steel First 100% Make in

double-decker train India Stainless Steel 100 Tejas coaches with
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India’s first S5 2021
FOB tender by Standord drawings
Western Railways for ROR issued by RDSO
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BEYOND. SAFETY.

STAINLESS STEEL COACHES
UNPARALLELED PASSENGER PROTECTION IN INDIAN RAILWAYS

' m HIGH SPEED BULLET TRAIN VANDE BHARAT
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Impact Fire = . | | B

Resistance Resistance

2.0-2.5x more crash resistant than corben steel and aluminium

S5 con withstand temperatures upto 1000 °C while carbon steel starts degrading ot 300-400 °C

and aluminium at 120-150 °C
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Carrosion Long-Lasting Lightweight
Resistant

VANDE METRO
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Higher Fatigue Lower Lower Carbon
Strength Lifecyele Cost Footprint




NEW POSSIBILITIES:

STAINLESS STEEL UNDERFRAME

ADDED ADVANTAGES

Corrosion Resistance

Better Corrosion Resistance & Maintenance Free Life For 30-40 Years

Proposed SS Grades

5§
GRADES
201LN, 301LN as specified by RDSO, Lucknow

CHEMICAL COMPOSITION
OF PROPOSED SS GRADES:

Grode % C % Mn % 5i ‘ % P
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Tender for 100 numbers of Tejas Coaches with SS 201LN underframes was published in 2019,

> These cooches were put on track ot Western Railways in 2020-2021
= Till date, no corrosion has been observed on SS 201LN underframes

Others.

NEW POSSIBILITIES:

STAINLESS STEEL BOGIE FRAME

ADDED ADVANTAGES

Corrosion Resistance

Better Corrosion Resistance & Maintenance Free Life For 30-40 Years

Proposed SS Grades

S5
GRADES
201LN, Lean Duplex 2101

CHEMICAL COMPOSITION
OF PROPOSED SS GRADES:
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FATIGUE STRENGTHIS A
MAJOR CRITERION FOR DESIGNING OF
UNDERFRAMES AND BOGIE FRAMES

Fatigue strength (MPa)
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Al - 6061 ALLOY CORTEN STEEL S55201LN

With the onset of corrosion,
the fatigue strength of corten steel
reduces to 140 MPa




VANDE BHARAT : WEIGHT REDUCTION
WITH AUSTENITIC & LEAN DUPLEX
STAINLESS STEEL

VANDE BHARAT
CASE S ol b I

X2CrNit2 201LN / 301LN

: 1/2 hard 55
AxCrhliE 201LN / 307LN

55 2107%; hot

Corten Steel
rolled & annealed

55 2107; hot
rolled & ennealed

SS 2101; hot
rolled & annealed

ESTIMATED WT REDN
BY 5.0 MT




BE YOND. LIOHR I WEICH 1. MECHANICAL PROPERTIES
HIGHER STRENGTH WITH STAINLESS STEEL

Y|IELD STRENGTH (MPA) 350-450 MPA
ULTIMATE TENSILE STRENGTH (MPA) 500 MPA min

Lightweight Corrosion Lower Lower Carbon HERDENIAGE EL OIS 5d6.min

Resistant Lifecycle Cost Footprint

WHY IRSM4&4 ?

1. CORROSION RESISTANCE

B weaR (mm3) I corrOSIVE WEAR (mm3)

IRSM b

5034
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A ]

CORROSION WEAR RESISTANCE IN ABRASIVE WEAR RESISTANCE
WET CONDITION IN WET CONDITION

hon abrasion resistant steel
ar HSLA steal
hon aluminum alloy

2. CORROSION-WEAR RESISTANCE

SYNERGISTIC EFFECT OF ABRASION
ON CORROSION RESISTANCE

Time




ENDORSEMENT FROM RAIPUR WAGON

PERFORMANCE OF [ REPAIR WORKSHOP

IN STAINLESS STEEL

WAGON No. 21071158346 BOSTHS, Mfg Year; 2011

Carbon steel wagons experience heavy corrosion
after 10-11 years of use.

e

WAGON No. 22101126281 BOXNHL, Mfg Year; 2011

Almost NIL corrosion observed in BOXNHL wagons
with Stainless Steel (IRSM 44) underframes
even after 12 years of use.

No corrosion observed on Stainless Steel wagons (IRSM 44)
even after 10-11 years of use.




STAINLESS STEEL WAGONS

IN INDIAN RAILWAYS

Ore Tra

CURRENT SS GRADES USED FOR
FABRICATION OF WAGONS & COACHES

STEEL GRADES & THEIR CHEMICAL COMPOSITION AS
DETERMINED BY LADLE ANALYSIS

Material o kL Others

ation

1.0 mas

=003 | 05tals

17

MECHANICAL PROPERTIES OS COLD ROLLED PRODUCTS
(6 MM THICKNESS MAXIMUM)

FERRITIC STEELS
3

450 to 650

a0 min

400 ta #00

BOO min

550 to 700

Note : If the frocture of the tensile test piece is outside gouge length, the test shall be discorded and retest conducted. To focilitate this, sufficient number of
pleces shall be prepared



SUPERIORITY

Metro troing have higher “Supar-dense Crush Lood” (0., % to 16 stonding possengers per square
mater of flosr space. Under these sverloading conditions, higher resistonce to buckling ol

majer ol in selection of the materlal of construction. The buckling resistance of stainle: welig
L almest 3 times as compared to other materials, making it a metal of chalce for constructing Metra

SAFETY AGAINST Coaches.
OVERCROWDING

" Stainless stesl has o significantly higher impact resistance. Thus, during crash and occidents,
‘eoaches mode of stainless steel offer moximum sofety te passengers,

CRASH RESISTANCE

Stoinless steel can withstond temperatures in excess of $007C. This fire resistance property makes
" stainless steel, o suitoble metal for fabricating Metro Caaches.

FIRE RESISTANCE

Sulnbu steel has supericr corrasion resistance than other materials, in diverse
|Enviranments. Thus, the durability of stoinless steel cooches is significantly higher os
| gompared to other moteriols.

CORROSION
RESISTANCE

' Stainless steel, awing toits higher strength-to-weight ratio, enables reduction in
thickness of the components and maokes the cor body lighter, which transiotes to

HIGHER STRENGTH & | lesserenergy consumption in propelling the troin.
LIGHTER CAR BODY

B E Yo N D s TYI E 4 Stninless steal, by virtue of higher strangth, showcases double the fotigue resistance
& L ] FATIGUE
ESISTANCE
< Wnbﬁ\ steel has higher hardness, which exhibits supenar scrateh, dent and abrasion
s rasistance. For instance, cooches fabricoted of stainless steal will incur lower maintenance
ABRASION \Enst in terms of dents & scratches for Indian Railways, which has o huge network of 64,460
KM spread over the country.

RESISTANCE

_S_'fuinlqss steel is easier to weld ond fabricate os compared to other materiols, With the
" u=age of optimum welding electrode, gas mixture ond process paremeters, Metro Coaches
made of stainless steel have the finest weld guality ot optimal.

WELDABILITY &
REPAIRABILITY




STAINLESS STEEL
SOLUTIONS FOR METRO

ESCALATOR TICKET COUNTERS RAILINGS
TT— T — T——

GRADES

Temper Standard Finish

DLT, LT ST, 78, No. &, 2]

MT, HT Dull firish, TR

NOTES




