STAINLESS STEEL PIPE TO AMERICAN STANDARDS
STAINLESS STEEL PIPES – GRADES AND TYPES
Availability and uses of Stainless Steel piping materials in Australia has brought with it an
increasing awareness of overseas standard and techniques and here, as with Carbon Steel
piping, the American Standards are the accepted authority around which piping systems
are designed.
The range of material included in the American Standards is so comprehensive that it
cannot be fully covered in this catalogue, so emphasis is placed on the most commonly
used grades and schedules. Dimensional data for Stainless Steel Pipe is shown on Page 15.

SUMMARY OF SPECIFICATIONS
Seamless, Welded and Drawn-Welded Stainless Steel Pipes, in sizes up to 762mm O.D. to
ASTM Specifications.
ASTM A312
TP304
TP304L

Austenitic Grades.
TP316
TP321
TP316L TP347

NOTE ONE: The Austenitic Grades of Stainless Steel pipe furnished in accordance with
ASTM
Specification A312 have been found suitable for low-temperature service down to 0
198 C where Charpy Notched-Bar Impact Values of 20 joule Min. are required without
qualification by impact tests.
NOTE TWO: Stainless Steel Grades TP304L and TP316L are low-carbon variations of
Standard Grades TP304 and TP316. They can be welded and heat-treated with reduced
tendency to inter-crystalline disintegration or damage to corrosion-resistance properties.
NOTE THREE: Throughout this Section of the catalogue, frequent is made to ASTM A312,
the Standard Specification for Seamless and Welded Austenitic Steel PIPE.
Specifications include ASTM A269 - Seamless and Welded Austenitic Stainless Steel tubing
(O.D. sizes) and ASTM A249-Welded Austenitic Steel Boiler, Superheater, Heat-Exchanger
and condenser TUBES.
As we are mostly concerned with PIPE for the Petroleum, chemical, Petrochemical and
General Industries, rather than TUBES, we have not included dimensional or other data
relating specifically to these latter specifications.
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Other specifications in regular use, but outside the scope of this catalogue include the
following:

ASTM A213 – relating to Seamless Ferritic and Austenitic Alloy-Steel Boiler, Superheater
and Heat Exchanger Tubes
ASTM A376 – relating to Seamless Austenitic Steel Pipe for High Temperature CentralStation service.
ASTM A358 – relating to Electric Fusion-Welded Austenitic Chromium-Nickel Alloy Steel
Pipe for High Temperature Service.
ASTM A270 – relating to Seamless and Welded Austenitic Stainless Steel Sanitary Tubing.
BS3014
– “As Welded and Cold-Drawn-Welded Austenitic Stainless Steel Tubes for
Mechanical structural and general engineering purposes.
AS N56
– Austenitic Stainless Steel Pipes for the Milk Industry.
AS 1528
– Tubes (Stainless Steel) and Tube Fittings for the Food Industry .
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SUMMARY OF GRADES* AUSTENITIC STAINLESS STEEL TO ASTM 312
GRADE TP304
Excellent resistance to nitric acid and hydrogen sulphide makes this grade a most widely
used chemical and heat-resistant stainless steel. Features good weldability is suitable for
use where welding conditions do not involve prolonged exposure to temperatures in the
o
0
425 – 900 C range. Can be used for temperatures down to minus 254 C. Should be heat
treated after welding to restore original corrosion resistance. Used for petroleum refinery
equipment, nitric acid production equipment, industrial refrigeration equipment, piping
systems for chemical and food-processing equipment, heat exchangers and for decorative
applications.
GRADE TO304L
Excellent resistance to intergranular corrosion after welding or stress relief annealing. The
low carbon grades possess the same desirable corrosion resistance as the correspondingly
high carbon grades, with an additional advantage in applications where intergranular
corrosion is a condition; however they have lower Stress Values (SE) than the high carbon
grades. The reduced Stress Values (SE) of TP304L compared to TP304 is particularly
0
0
noticeable at temperatures above 482 C. Suitable for temperatures down to minus 254 C.
Can be used in similar applications to TP304 especially where post-welding annealing is
impossible.
0

Note: At temperatures up to 482 C, TP304L has Stress Values (SE) equal to or slightly
0
higher than those of TP316L. However above 482 C the Stress Values (SE) of TP304L is
considerably less than those of TP316L.
GRADE TP309
Because of the higher chromium and nickel content, this grade has greater corrosion and
heat resistance than TP304 and TP304L. Suited for use where welded parts must have
0
high resistance to scaling at temperatures up to 1040 C. Used in heating furnaces, gasprocessing and petrochemical equipment which must possess good oxidation and heat
resistance at high temperatures.
GRADE TP310
This grade has the same properties as TP309 but with greater heat resistance at
0
temperatures up to 1093 C. Used for the same applications as TP309.
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GRADE TP316
Has superior corrosion and heat revisiting qualities at elevated temperatures and
pressures. Molybdenum addition makes this grade highly resistant to non-oxidizing acids,
pitting corrosion and high-temperature creep. TP316 is subject to carbide precipitation
and should not be used where welding conditions involve prolonged exposures to
0
temperatures in the 425 - 900 C range. After welding it should be heat treated to restore
original corrosion resistant. Main uses are in piping systems, heating furnaces and heatexchangers for petrochemical, pulp and paper, food processing, and inorganic acid plants;
superheaters for high-temperature, high-pressure boilers.
GRADE TP316L
Has similar properties to TP316 but lower carbon content makes it less susceptible to
intergranular corrosion after welding or stress relief annealing. It has the same desirable
corrosion resistance as the correspondingly high carbon TP316 with an additional
advantage in applications where intergranular corrosion is a condition. The low carbon
TP316L has lower Stress Values (SE) than the equivalent high carbon TP316. Used for the
same applications as TP316, particularly where carbide precipitation must be avoided.
GRADE TP321
The additional of titanium as a stabilizer gives this grade improved intergranular corrosion
resistance, making it suitable for use where post-welding annealing is impossible or where
0
service conditions present the problem of intergranular corrosion at 425 - 900 C.
0
Developed primarily for high temperature service up to 900 C. Used in equipment where
manufacture involves considerable welding, such as heating furnaces for high
temperature, high-pressure equipment - i.e., superheaters, desulphurization equipment,
heat-exchangers and ammonium synthesizers where heat treatment after welding is
difficult to apply.
GRADE TP347
The addition of columbium and tantalum as stabilizers makes this grade suitable for use
where post-welding annealing is impossible of where temperatures range between 425 0
0
900 C. Suitable for service temperatures down to minus 254 C. Same applications as
TP321, particularly suited for use in equipment where manufacture involves considerable
welding. Heating for long periods in the carbide precipitation temperature range (425 0
900 C) mat affect general resistance to severe corrosive media.
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GRADE TP348
As with TP347, columbium and tantalum are used as stabilizers but the tantalum content
is kept to a maximum 0.10% and the residual cobalt content is kept to a maximum 0.20%
to make TP348 suitable for radio-active service
“H” GRADES
Grades TP: 304H, 316H, 321H, 347H are primarily intended for use in elevated
temperature applications where strength rather than corrosion resistance is the primary
consideration. These grades require a controlled carbon range of 0.04 to 0.10% and
solution annealing at or above specified minimum annealing temperatures.
All “H” grades are available to special order only.

*The terms “Grade” and “Type” are synonymous when describing the composition of
Austenitic stainless Steel.

The basic number remains the same and is generally prefixed as below:
GRADE TP (Tubular Product) - - - Pipe GRADE F- Forging TYPE or T - - - Plate and Bar
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METHODS OF MANUFACTURE
Stainless steel pipes in comm. Use are manufactured by two basic process:
Seamless – Usually by the Ugine-Sejournet process.
Welded – Usually by the process describe on this page.

SEAMLESS STAINLESS STEEL PIPES
Hot-extrusion is performed by charging a heated billet inside a steel cylinder called a
container, which is capable of withstanding high pressures. The charged billet is then
extruded by means of a press, and the steel tube extruded thus is given the desired
outside diameter and wall thickness by means of the die and mandrel.
Since high working temperatures are used in hot extrusion, a glass lubricant is used as a
coating between the billet and container and between the die and the mandrel. This
protects the die and the container from damage, and makes it possible to manufacturer
steel pipe and tubes having an extremely good surface texture. This system is regarded as
being the most suitable for processing high-alloy steels like stainless, which lend
themselves only with great difficulty to hot working.
NORMAL RANGE Sizes – Up to 323.85mm O.D. in Schedules 10S, 40S and 80S. Material –
Seamless ASTM A312.

WELDED STAINLESS STEEL PIPE
Manufactured from Stainless steep strip (or Plate), cold rolled to close tolerance. The
welded pipe manufacturing process for strip is relatively simple. Strip is fed into a series of
rollers which gradually roll the flat stock over into cylindrical form. This is then fed
through inert gas-shielded tungsten arc welding equipment. In this step, an arc is used to
fuse the joined edges of the stock without filler metal, and the small raised weld contour
resulting is removed as the tubing leaves the mill.
“As-welded” piping for processing is manufactured either by the automatic continuous
mill or by the press system. TIG (Tungsten Inert-Gas Arc) method is employed for welding
in both the mill and the press systems.
AUTOMATIC CONTINUOUS MILL
The process from strip to “as-welded” piping is entirely automated with the mill
system. It is used for the production of “as-welded” piping of small outside
diameter 114.3 mm or smaller and of light gauge walls 3.05mm or lighter.
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PRESS SYSTEM
Forming of sheet or plate is done by hydraulic press. Then, welding and ODbeads-grinding follow. The press system is used for the production of “aswelded” piping of larger diameters and of heavier gauge walls.
“As-welded” piping thus manufactured is then processed by drawing, annealing,
pickling, etc., to produce welded pipe in the finish and to specification required.

DRAWN WELDED PIPE
Drawn welded pipe is made by cold drawing a pipe which has been welded and annealed.
The small internal weld bead produced by the TIG process is acceptable for most
applications. Where an especially smooth bore without a weld bead is required,
additional finishing such as further cold drawing can be provided.
By cold drawing the inside diameter, the internal weld bead is completely removed.

FINISHED: CROSS-SECTION OF WELDED AREAS IN TYPICAL FINISHES

When required, polishing within a range of 80-400 grit, buff polishing, or mirror-finish polishing will
be applied either outside or inside, or on both outside and inside of pipe in No. 2 finish.

NORMAL RANGE
Drawn-welded pipes, with external weld-bead removed, annealed and pickled (No.1
FINISH)
Sizes – up to 762 mm O.D. in Schedules 10S and 40S.
Material – Welded ASTM A312.

