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ArcelorMittal

URANUS® 2202
The alternative to 304L

UR 2202 is a low nickel, low molybdenum stainless steel designed to match the corrosion resistance of 304L in most
environments.

Its higher strength allows the designer to use thinner sections to construct containment equipment. UR 2202 can be
used at temperatures between -20°C and +300°C.

Standard
EURONORM : 1.4062 - X2CrNiN2 2.2
ASTM : A240 - UNS $32202

Inclusion of UR 2202 in applicable standards is in progress. A VdTUV Merkblatt is in preparation. UR 2202 will also be
listed in ASTM A 240 in the coming year and an ASME code case will be submitted.

Chemical analysis
Typical values (Weight %)

C Cr Ni Mn Mo N

0.02 22 2 <?2 <0.45 0.2

Mechanical properties

°C Rp 0.2 MPa R, q oMPa Ry MPa °F YS0.2% KSI YS 1.0% KSI UTS KSI A/EI%
20 > 450 > 480 > 650 68 > 66 > 70 > 95 > 30
100 > 380 > 410 > 580 212 > 55 > 60 > 84 > 25
200 > 330 > 350 > 520 392 > 48 >51 > 76 > 25
300 > 300 > 320 > 500 572 > 44 > 47 > 73 > 20

This data is valid for plates up to 60mm thick. Consult for heavier plates.

Hardness is 210 - 250HV similar to other duplex stainless steels but higher than that of 304/304L.
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Fatigue resistance in air

UR 2202 is significantly more resistant to fatigue than 304L. Its fatigue resistance is similar to that of other duplex
stainless steels (UR 2304 and UR 2205).

As for all high strength materials, the careful design of critical parts (smooth finish, absence of angles or
shape irregularities...) is essential to take advantage of its better fatigue resistance properties.

Impact strength at low temperature (KV minimum values)

Temp. -20°C +20°C -4°F +70°F
KV >27] > 60)J 19ft Ibs 44ft Ibs

UR 2202 has lower impact strength than 304 and other higher nickel duplex stainless steel grades. Its
impact toughness is similar to high quality carbon manganese steels.

Physical properties

Density : 7.8kg[dm3

Temperature Thermal T Resistivity Thermal Specific heat Young modulus - Shear modulus
interval expansion 0 conductivity 10-1 E G
0 x1076 k-1 Gem (T g1y Gk KTD (GPa) (GPa)
20 70 15 480 200 75
20 -100 9.5 100 75 16 510 190 73
20 - 200 11.5 200 82 17.5 540 180 70
20 - 300 12 300 88 19 570 170 67
Density : 0.28Lb/in3
Young Shear
Temperature Thermal Thermal conductivity Specific heat modulus modulus
. | expansion T Resistivity 1 et 1 106 E G
mt(:rva P (°F) (uQ.in)  (Btuhr ft=1 o1y X 6 6
(°F) x1076°F-1 Btulb-1 °fF-1) x10 x10
(psi) (psi)
68 31.5 11 0.11 29 10.9
70 - 210 7 212 33.8 11.5 0.12 28 10.5
70 - 400 7.5 392 36.2 12 0.12 27 10.1
70 - 600 8 572 393 12.5 0.13 26 9.7
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Heat treatment and structure

UR 2202 can be heat treated at temperatures between 980°C and 1100°C (1796/2012°F). Rapid air cooling is
acceptable up to 50mm thick, but water quenching is normally preferred.
Avoid reducing (carburizing) atmospheres. Surfaces should be free of carbon containing impurities (dirt, oil, grease).

UR 2202 is designed to obtain a typical ferrite content of 45 to 55%.
The duplex microstructure of UR 2202 is more stable than that of molybdenum containing duplex stainless steels and
intermetallic phase precipitations occur only after several hours of high temperature sensitization.
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Effect of cooling rate

FERRITE HARDNESS

TEMPERATURE PRECIPITATION HV4
2000°C/h No precipitation 223
1000°C/h “ 223
500°C/h “ 224
200°C/h “ 228

50°C/h Precipitation 233

Rapid air cooling is acceptable up to 50mm (but faster cooling rates are preferred).

Corrosion resistance

General corrosion

UR 2202 has been designed to replace 304/304L in
most applications. ”
Pure sulfuric acid is an example, where its resistance is % Iso corrosion curves
better than that of 304L but lower than that of 7 0-2mm/yeer
UR 2304 and 316L. geo
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UR 2202 can also be used in nitric acid. 7 e
It is important to check the individual conditions as 10 304L UR2202
even low impurity levels can play a major role in the 0 ‘ ‘ ‘
corrosivity of acid media on stainless steels. ° ° E32504] *) ° “
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Pitting corrosion resistance

Depending on application, UR 2202 shows a pitting
resistance in-between 304L and 316L.

Its corrosion resistance in brines is better than that of
304L but slightly inferior to that of 316L.

Pitting potential (NaCl=50g/L,
T=50°C/122°F, pH=6.4

Intergranular corrosion resistance

As other duplex stainless steels UR 2202 is resistant to intergranular corrosion.

Erosion/corrosion

UR 2202 has better erosion corrosion resistance than other stainless steels such as 410S, 4003 and 304.

Fatigue corrosion

UR 2202 has better fatigue corrosion resistance than 304L.
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As with all high strength materials, the careful design of critical parts (smooth finish, absence of angles
or shape irregularities...) is essential to take advantage of its better fatigue properties.

Atmospheric corrosion resistance

Initial results rank UR 2202 between 304L and 316L. The results show that it should not be used in marine environ-

ments.

Applications

B Water industry:
UR 2202 can replace 304L in the water industry.

1) Hydropower plants:

- Higher corrosion resistance than 13-4 Mo
- Higher strength and cavitation resistance than 304L
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2) Ducts, tanks and equipment for the water:

UR 2202 has a resistance to pit pitting at least equivalent to the one of 304L. It can be used in waters containing up
to 200ppm chlorides.

When microbially induced corrosion (MIC) is possible, the use of more highly alloyed grades (316L, UR 2304
and UR 2205) should be considered. These grades are also recommended when heat tints created during welding
operations can't be avoided or removed.

B Oil and gas industries:
Tests are in progress to determine the SCC resistance of UR 2202 in gases containing CO5 chlorides and limited
amounts of H5S.

B Pulp and paper:
Due to its high resistance to stress corrosion cracking, UR 2202 can be used for different types of storage tanks.

Processing

Hot forming:
UR 2202 can be hot formed after heating to temperatures between 950°C and 1100°C (1650°F/2012°F).

If fq(rjmciing is finished above 950°C and cooling is fast enough (activated air or water) the final heat treatment can be
avoided.

When hot forming is applied to blanks welded with 2209 or 2304, a new heat treatment at 1050°C followed by rapid
cooling (active air or water) is required.

Cold forming:

UR 2202 can be cold formed.
It is comparable to 304L but due to its higher mechanical properties and lower elongation to rupture, a
minimum bending diameter must be applied.

Minimum bending diameter = 3 x thickness for base metal
Minimum bending diameter = 4 x thickness for welded assembly

When the cold working deformation exceeds 20% an intermediate full annealing heat treatment (1040/1080°C -
1900/1975°F) must be applied. Such heat treatment is also recommended after the last cold forming pass if cold
deformation exceeds 10%.

Welding

UR 2202 can be successfully welded by the following processes:
- TIG manual and automatic (GTAW)

- Plasma (PAW)

- MIG (GMAW) and pulsed GMAW

- Electrode (SMAW)

- Submerged arc (SAW)

- Flux cored (FCAW)
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The chemical composition of UR 2202 has been balanced to limit structural changes in the heat affected
zone and therefore there is no need to control minimal welding heat input. For plates with thickness higher than
20mm, the table below gives the maximal heat input for different welding processes. A maximum interpass temperatu-
re of 150°C (300°F) is advised.

Welding process Maximal welding heat inputs used for UR 2202
SMAW Up to 1.8 kJ/mm
Pulsed GMAW - FCAW Up to 2.4 kJ/mm
GMAW Up to 2.8 kJ/mm
SAW Up to 1.5 kJ/mm
GTAW - PAW Up to 3.0 kJ/mm

These conditions must be optimized taking into account the thickness of the products and welding equipments
(Consult if necessary).

We do not recommend pre or post-welding heat treatments. Only complete solution annealing heat treatment may be
considered. Please contact Industeel for further information if required.

Filler materials:

UR 2202 can be welded using 2209 or duplex fillers or similar composition (24Cr-9Ni-N, 23Cr-7Ni-N). For GTAW and
GMAW with duplex filler metal, and especially for GTAW without filler metal, nitrogen addition in the shielding gas is
recommended.

When austenitic fillers such as 309L, 309L Mo or 316L are used, the tensile properties will be reduced, compared to
those of the base metal, because of the lower nitrogen and ferrite content of the filler material. The use of nitrogen
containing welding gase is recommended (Ar + 3%N) in order to enhance the mechanical properties.

Size range

Hot rolled plates N°1 (ASTM)/ N° 1D (EN)

Width (mm)
3200
3000
2800
2500
2000
1750

1500 Quarto plates

1250 (Industeel)
5.00 6.00 7.00 8.00 9.00 10 <120

Thickness (mm)

Consult for sizes outside this range.

For coils and CMP, consult ArcelorMittal Stainless Europe (AMSE).
For Long products, consult UGITECH (Schmolz and Bickenbach Group). UR 2202 is patented by INDUSTEEL and UGITECH.
For 2202 clad plates, consult INDUSTEEL CREUSOT.
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For any information Industeel Creusot Industeel Belgium

56 rue Clemenceau 266 rue de Chatelet

F-71201 Le Creusot B-6030 Charleroi
www.industeel.info Cedex Tel +3271441699
www.arcelormittal.com/stainlesseurope Tel +33385805531 Fax+3271447956
www.arcelormittal.com Fax + 33 3 85 80 54 11

Stainless Europe

Head office

1, 5 rue Luigi Cherubini

93212 La Plaine Saint-Denis Cedex
Tel +33171920652

Fax + 331719207 97

This technical data and information represent our best knowledge at the time of printing. However, it may be subject to
some slight variations due to our ongoing research programme on corrosion resistant grades. We therefore suggest that
information be verified at time of enquiry or order. Furthermore, in service, real conditions are specific for each application. The data
presented here is only for the purpose of description, and may only be considered as guarantees when our company has given writ-

ten formal approval.
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