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Classification of steels

Austenitic steels

The main advantage of steels of the austenitic class are their high performance characteristics (strength, plastic
ity, and corrosion resistance in most environments) and good processability. Hence, austenitic corrosion resistant 
steels are widely applied as a construction material in various mechanical engineering industries. 

Austenitic-ferritic steels

The advantage of this steel group is the increased yield strength as compared to austenitic single-phase steels, 
no grain-growth tendency providing maintenance of double-phase structure, less content of scarce nickel and 
good weldability. Austenitic-ferritic steels are widely applied in various industries of the advanced technology, 
particularly in chemical engineering, shipbuilding, and aircraft industry. 

Ferritic steels

These steels are used in the manufacture of products for application in an oxidizing environment (e.g. in nitric 
acid solutions), for household devices, in food and consumer goods industries, and for the heat-exchange 
equipment in power-plant engineering. Ferritic chromium steels keep high corrosion resistance in nitric acid, 
ammonia water, ammonia nitrate, mixture of nitric, phosphorus and hydrofluoric acids, and in other aggressive 
environments as well. 

Martensitic-ferritic steels 

Martensitic-ferritic steels keep high corrosion resistance in atmosphere conditions and mildly aggressive 
environments (diluted salt/acid solutions), and high mechanical properties. Generally these steels are used for 
products such as cutting tools, particularly cutters, and for springing elements and constructions in contact with 
mildly aggressive environments in food and chemical industries. 

Nickel and iron-nickel based alloys

When manufacturing chemical apparatus, particularly for use in sulphuric and hydrochloric acid, steels main
taining corrosion resistance higher than austenitic steels such as iron-nickel, nickel-molybdenum, chrome-nickel 
and chrome-nickel-molybdenum based alloys shall be used. 

Duplex and 扭per如plex steels

Corrosion resistant steels keeping fine-grain mixed microstructure offerrite and austenite and containing 
approximately 26% Cr and 6.5 % Ni. Corrosion resistance of duplex stainless steels is similar to austenitic stain
less steels. However, duplex stainless steels keep higher strength, tensile yield strength and better resistance to 
stress corrosion cracking than the austenitic equivalents. 
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Application areas of steel grades

High resistance to general corrosion in e.g. sulphuric and acetic acids, crevice corrosion, stress corrosion cracking, 
pitting in chloride bearing solutions. 

Grade Applications 

Austenitic General purpose stainless steel with good corrosion resistance for most applications. Used for: Bar rails, Boat railings, 
steels Canopy supports, Chemical processing equipment, Chemical tubing, Column covers, Duct works, Feed-water tubes, 

Food preparation equipment, Food processing equipment, Heat exchanger tubes, Hypodermic needles, Ladders, 
Mechanical & structural components, Pharmaceutical processing equipment, Piping systems, Railings (architectural), 

TP 304 Traffic barriers, Water pipes. 

TP 304LN, 316LN Boiler, super-heater, heat-exchanger tubes. 

TP 304H Higher carbon content than 304L, for increased strength, particularly at elevated temperatures. 

TP 304L Chemical plant and food processing equipment, where freedom from sensitisation is required in plate thicknesses. 

Excellent in a range of atmospheric environments and many corrosive media - generally more resistant 
than 304. Subject to pitting and crevice corrosion in warm chloride environments, and to stress corrosion 
cracking above about 60°C. Considered resistant to potable water with up to about 1000mg/L chlorides 
at ambient temperatures, reducing to about 500mg/L at 60°C. 
316/316L is usually regarded as the standard "marine grade stainless steel", but it is not resistant to warm 
sea water. In many marine environments 316 does exhibit surface corrosion, usually visible as brown 

TP 316 / 316L staining. This is particularly associated with crevices and rough surface finish. 

Similar oxidation resistance to TP 316. Main areas of application: Heat exchangers, furnaces, chemical and 
TP 316H petrochemical plant. 

TP 347H, 310H Boiler, super-heater, heat-exchanger tubes providing higher creep-rupture strength. 

Heat exchanger tubing, Chemical processing tubing, Pressure tank tubing. Suitable for heat resisting applications 
TP 321 to 800QC. 

This is the high carbon version of TP 321 which ensures greater creep resistance. Behaves much the same as TP 321 in 

TP 321H oxidation resistance. Main applications: Heat exchangers, furnaces, boilers in chemical and petrochemical plant. 

A titanium stabilised version of 316 used where good resistance to intergranular corrosion and high temperature 

TP 316Ti strength is required. 

Chemical processing tubing, Dyeing equipment, Ink manufacturing equipment, Pulp & paper manufacturing 
TP 317 / 317 L equipment. 

  Super-Austenitic

Steels

N08904 

(TP 904L) 

Ferritic and 

Martensitic

steels 
TP 405 

TP 410 

TP 430 / 430 Ti 

Duplex 

532205 / 531803 

Superduplex

532750 
532760 

Used for applications where hardening upon cooling from high temperatures must be avoided. 
Has excellent long-time stability up to 1200'F. 

General purpose grade for use in mildly corrosive environments. 

Mechanical & structural tubing, Architectural tubing, Heat exchanger tubing, Condensers, Re-heaters, Evaporators. 

Typically used in heat exchangers, gas scrubbers, fans, chemical tanks, flowlines, marine and refinery applications. 

Superduplex is an austeniticferritic Iron Cromium-Nickel alloy with Molybdenim addition. 
It has good resistance to pitting corrosion, and a high tensile strength. 
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  Steel grades correlation in different standards
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Z3 CND 
17-11 Az 
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Z3 CND 
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Z6 CNNb 
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22-0SAz 

Z3 CND 
22-0SAz 

Z6 CAI 13 

Z12C13

ZS Cl7 

Z8 CT17 

Z6 CN 18-09 
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Chemical composition
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Hot finished tubes
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Cold finished tubes
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 Standards:ASTM A312/A312M,ASME SA-312/SA-312M
                   ASTM A376/A376M,ASME SA-376/SA-376M

HF sizes in NPS
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Standards:ASTM A213/A213M,ASME SA-213/SA-213M

ASTM A269/A269M
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Standards:ASTM A790/A790M;ASME SA-790/SA-790M 

Standards:ASTM B829,ASTM B407,ASTM B729
                   ASTM B668,ASTM B423,ASTM B163

Basic product for heat exchanger tubing 
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Mechanical properties

Dimensional tolerances

Standard :EN 10216-5
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Additional requirements(acc. to DIN 28180)

Outside diameter tolerances tubes
from austenitic stainless steel

Wall thickness tolerances

Length tolerances
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U-bent tubes

Technical requirements

Straight tubes for bending(ASTM/ASME A/SA 213;ASTM B729;ASTM B 407;ASTM B 423;ASTM A 789;
DIN 28180;EN 10216-5)
U-BENT TUBES:

back of the
bent section
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Available range 

Heat Treatment
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Hollow Bar

Hollow Bar - standard sizes
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Tolerances

The Company also produces Mechanical Tubing to ASTM A511.
Mechanical tubing according to ASTM A511-Standard sizes
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Tolerances:

Standard steel grades
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List of standards in production

21


	1）kaixin stainless steel
	ratnaveerTubeBrochure_01
	ratnaveerTubeBrochure_04
	ratnaveerTubeBrochure_05

	Product-catalogue_EN



