


Applications for AL 201LN™ Alloy

Cryogenic Vessels

AL 201LN™ alloy has excellent toughness
at low temperatures, which makes it ideal
for use in cryogenic tanks for LNG , liquid
oxygen, and other liguefied gases.
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Applications for AL 201LN™ Alloy

Transportation

Railcars built by the Budd Manufacturing
Company in 1955 using Type 201 are still
in service and still gleaming after 50
years. Today, AL 201LN™ stainless steel
IS an alloy commonly chosen for railcar
construction.

AL 201LN™ alloy has long been used in
the frames of truck trailers. The high
strength of AL 201LN allows for thinner
sections to be used, thereby saving on
material costs and improving fuel

economy.
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Highlights & Value Proposition

oIf Type 304L is working satisfactorily in an application, the
substitution of AL 201LN™ alloy should be considered.

*The higher strength of AL 201LN™ alloy may permit
weight reduction through the use of thinner material.

AL 201LN™ alloy has APl & ASME coverage. Recently,
the temperature range for permissible use under ASME
Section VIII Divisions 1 & 2 was expanded to -320°F to
+800°F and the range for Section Xll use was expanded
to -320°F to +650°F .

AL 201LN ™alloy is available in sheet, strip, hot-rolled
discrete plate, continuous plate, and cut plate shapes.
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AL 201LN ™alloy has the same lead-time as T304/L.

AL 201LN™ stainless steel is not a niche alloy with a
few restricted applications.

applications are in building & construction,
tation, household goods, chemical process
CPl), LNG, etc.

arkets are expected to include structural
ponents and increased use in building &
jon, especially in Asia.
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Additional Information...

e Go to the Featured Products section of
our Website
for additional technical information.
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Allegheny Ludlum Corporation is awarld leader in the
technology, production and marketing of specialty metals as
wegll a5 other advanced alloys, these include:

Stainless Steel

Hickel Alloys

Titanium

Armor Materials
Silicon Electrical Steels
Tool Steels

Allegheny Ludlum serves customers in diversified
consumer and capital goods markets in more than 30
nations.

List All Alloys Find Product
Technical Data by Alloy:
MsDs
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Contact Us

What's New?

[March 08, 2007 - ATI Allegheny Ludlum
Announces Silicon Electrical Steel Raw
Materials Surcharge ..more

February 13, 2007 - ATIAllegheny Ludlum
Announces Silicon Electrical Steel Raw
Materials Surcharge ..more

January 24, 2007 - Allegheny Technologies
Announces Strong Fourth Quarter and Full
Year 2006 Results .more

January 16, 2007 - ATHAlegheny Ludlum
Annaounces Silicon Electrical Steel Raw
Materials Surcharge .more

Featured Products

=Alloy and Ti Substitution - "The Switch s On™ ™
AL 2Z0IHP ™ amiore
AL 20ILH™ ..amiore
AL 201ILH™ w= %% Hi Carbon Steel ...more
AL 2003 ™ ws THGL .omore Hew!

Lean Substitution Options for 300 Series Alloy
and CP Titanium ...more Hew!

Titanium Alernatives ...more
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AL 201LN™ Stainless Steel

An austenitic stainless steel developed by Allegheny Ludlum specifically for sub-zero
temperature service aswelded tanks and vessels. AL 201LM alloys is also suited for marny
amhbient temperature structural applications, such as railroad freight cars, truck trailers, coal
handling and ather bulk transportation equipment where there is a need for a good
combination of corrosion resistance, strength, toughness and ease of fabrication.

Market Applications
Transportation, Cryogenic containment

Lower-Hickel Austenitic Stainless Steels for the Foodservice Industry —reprinted from FCSI's
The Consultant magazine MNew!

Stainless Steel World 2006 Paper: Lean Substitutions Options for 300 Series Alloys and
Commercially Pure Titanium. New!

Why Make The Switch To Type 201 Stainless Steel — reprinted from MAFSPs OwutFront
Magazine

Stainless Steel World Paper: AL 201HP™ {UHS 520100) Alloy: A High-Performance, Lower-
Hickel ARernative To 300 Series Alloys

The Case for AL 201LH™ Substitution

The Case for AL 201LH™ ws %% Hi Carbon Steel

Technical Data
Blues heet

Surcharge
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QHW Designation: A 666 — 00

Standard Specification for

Annealed or Cold-Worked Austenitic Stainless Steel Sheet,

Strip, Plate, and Flat Bar*

This standard is issued under the fixed designation A 666; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (€) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This specification covers austenitic stainless steelsin the
annealed and normally required cold-worked conditions for
various structural, architectural, pressure vessel, magnetic,
cryogenic, and heat-resisting applications. (This revision of
Specification A 666 replaces prior Specifications A 412 and
A 177)

1.2 The application of this specification, or the use of
material covered by this specification does not automatically
alow usage in pressure vessel applications. Only annealed
conditions of grades specifically approved by the ASME code
are permitted for pressure vessel use.

1.3 The values stated in inch-pound units are to be regarded
as the standard. The values given in parentheses are for
information only.

2. Referenced Documents

2.1 ASTM Sandards:

A 240/A 240M Specification for Heat-Resisting Chromium
and Chromium-Nickel Stainless Steel Plate, Sheet, and
Strip for Pressure Vessels?

A 370 Test Methods and Definitions for Mechanical Testing
of Steel Products?

A 480/A 480M Specification for General Requirements for
Flat-Rolled Stainless and Heat-Resisting Steel Plate,
Sheet, and Strip?

A 484/A 484M  Specification for General Requirements for
Stainless and Heat-Resisting Steel Bars, Billets, and Forg-
ings?

3. Material Test Report and Certification

3.1 In addition to the requirements of Specification A 480/
A 480M, the cold-worked condition (annedled, ¥2H, ¥2H, and
so forth) shall be noted.

4. Chemical Composition

4.1 The steel shall conform to the requirements as to
chemical composition specified in Table 1, and shall conform

1 This specification is under the jurisdiction of ASTM Committee A-1 on Steel,
Stainless Steel, and Related Alloys and is the direct responsibility of Subcommittee
A01.17 on Flat Stainless Steel Products.

Current edition approved March 10, 2000. Published May 2000. Originally
published as A 666 — 72. Last previous edition A 666 — 99.

2 Annual Book of ASTM Sandards, Vol 01.03.

Copyright © ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States.

to applicable requirements specified in the current edition of
Specification A 480/A 480M.

5. Mechanical Properties

5.1 The material shall conform to the mechanical properties
specified in Table 2 and Table 3, or Table 2 and Table 4.

6. General Requirements

6.1 The following requirements for orders for materia
furnished under this specification shall conform to the appli-
cable requirements of the current edition of Specification
A 480/A 480M or A484/A 484M:

6.1.1 Definitions,

6.1.2 General requirements for delivery,

6.1.3 Ordering information,

6.1.4 Process,

6.1.5 Special tests,

6.1.6 Heat treatment,

6.1.7 Dimensions and permissible variations,

6.1.8 Workmanship, finish and appearance,

6.1.9 Number of tests/test methods,

6.1.10 Specimen preparation,

6.1.11 Retreatment,

6.1.12 Inspection,

6.1.13 Regjection and rehearing,

6.1.14 Material test report,

6.1.15 Certification, and

6.1.16 Packaging, marking, and loading.

7. Sampling

7.1 Tension and bend-test specimens of sheet, strip, and
plate products shall be selected from finished material and shall
be selected in the transverse direction, except in the case of
strip under 9 in. (229 mm) in width, in which case tension test
specimens shall be selected in the longitudinal direction.

7.2 Flat bar tension and bend-test specimens shall be se-
lected from the finished material and shall be in the longitudi-
nal direction.

7.3 Corrosion samples, if required, shall be taken from
material after final annealing and descaling and prior to cold
working.

8. Number of Tests
8.1 For cold-worked product produced in coil form, one
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tension test shall be made from each end of each coil. One bend
test shall be made from one end of each cail.

8.2 For cold-worked flat bar and plate products, two tension
test and one bend test shall be made on each size of flat bar and
each thickness of plate from each heat in alot annealed in a
single charge or under the same conditions in a continuous
furnace.

8.3 Annealed material produced to Table 2 requirements
shall be tested in accordance with Specification A 480/
A 480M.

9. Test Methods

9.1 Tension Test:

9.1.1 The yield strength shall be determined by the offset
method as described in Test Methods and Definitions A 370.
An alternative method of determining field strength may be
used based on the following total extension under load:

Yield Strength, min. psi Total Extension under Load in 2 in.

Gage Length, incl.

45 000 0.0071
75 000 0.0098
110 000 0.0125
135 000 0.0144
140 000 0.0148

9.1.2 Therequirement of this specification for yield strength

will be considered as having been fulfilled if the extension
under load for the specified yield strength does not exceed the
specified values. The values obtained in this manner should
not, however, be taken as the actual yield strength for 0.2 %. In
case of dispute, the offset method of determining yield strength
shall be used.

9.2 Bend Test:

9.2.1 Bend-test specimens shall withstand cold bending
without cracking when subjected to either the free-bend
method or the controlled-bend (V-block) method at the condi-
tion specified by Table 3 or Table 4, respectively. Specimens
shall be bent around a diameter equal to the product of the bend
factor times the specified thickness of the test specimen. The
choice of test method for materials in conditions other than
annealed shall be at the option of the seller.

9.2.2 Free-bend test specimens shall be bent cold, either by
pressure or by blows. However, in the case of dispute, tests
shall be made by pressure.

9.2.3 Controlled-bend (V-block) test specimens shall be
bent cold by means of V-blocks or a mating punch and die
having an included angle of 45° and with proper curvature of
surface at the bend areas to impart the desired shape and
diameter of bend to the specimen.

TABLE 1 Chemical Composition Requirements”

Type UNS Composition, %2
Designation Carbon Manganese Phosphorus Sulfur Silicon Chromium Nickel Other
Elements
201 S20100 0.15 55-7.5 0.060 0.030 0.75 16.0-18.0 3.5-5.5 N 0.25
201L S20103 0.03 5.5-7.5 0.045 0.030 0.75 16.0-18.0 3.5-5.5 N 0.25
201LN S20153 0.03 6.4-7.5 0.045 0.015 0.75 16.0-17.5 4.0-5.0 N 0.10-0.25
Cu 1.00
202 S20200 0.15 7.5-10.0 0.060 0.030 0.75 17.0-19.0 4.0-6.0 N 0.25
L. S20400 0.030 7.0-9.0 0.040 0.030 1.00 15.0-17.0 1.50-3.00 N 0.15-0.30
205 S20500 0.12-0.25 14.0-15.0 0.060 0.030 0.75 16.5-18.0 1.00-1.75 N 0.32-0.40
301 S30100 0.15 2.00 0.045 0.030 1.00 16.0-18.0 6.0-8.0 N 0.10
301L S30103 0.03 2.00 0.045 0.030 1.00 16.0-18.0 6.0-8.0 N 0.20
301LN S30153 0.03 2.00 0.045 0.030 1.00 16.0-18.0 6.0-8.0 N 0.07-0.20
302 S30200 0.15 2.00 0.045 0.030 0.75 17.0-19.0 8.0-10.0
304 S30400 0.08 2.00 0.045 0.030 0.75 18.0-20.0 8.0-10.5 N 0.10
304L S30403 0.030 2.00 0.045 0.030 0.75 18.0-20.0 8.0-12.0 N 0.10
304N S30451 0.08 2.00 0.045 0.030 0.75 18.0-20.0 8.0-10.5 N 0.10-0.16
304LN S30453 0.030 2.00 0.045 0.030 0.75 18.0-20.0 8.0-12.0 N 0.10-0.16
316 S31600 0.08 2.00 0.045 0.030 0.75 16.0-18.0 10.0-14.0 Mo 2.00-3.00
316L S31603 0.030 2.00 0.045 0.030 0.75 16.0-18.0 10.0-14.0 Mo 2.00-3.00
316N S31651 0.08 2.00 0.045 0.030 0.75 16.0-18.0 10.0-14.0 Mo 2.00-3.00
N 0.10-0.16
XM-11 S21904 0.04 8.0-10.0 0.060 0.030 0.75 19.0-21.5 5.5-7.5 N 0.15-0.40
XM-14 S21460 0.12 14.0-16.0 0.060 0.030 0.75 17.0-19.0 5.0-6.0 N 0.35-0.50

A Types XM-10 and XM-19, which appeared in Specification A 412, do not appear as XM-10 is no longer produced and XM-19 is covered in Specification A 240/A

240M.
B Maximum unless otherwise indicated.



v A 666

TABLE 2 Tensile Property Requirements”

Annealed
Tensile Strength, min Yield Strength, min Elongation in Hardness, max
Type L.JNS . 2 in. or 50 mm,
Designation psi MPa psi MPa min, % Brinell Rockwell B
201-18 S20100 95 000 655 38 000 260 40 217 95
Class 1
201-2 S20100 95 000 655 45 000 310 40 241 100
Class 2
201L S20103 95 000 655 38 000 260 40 217 95
201LN S20153 95 000 655 45 000 310 45 241 100
202 S20200 90 000 620 38 000 260 40 241 .
S S20400 95 000 655 48 000 330 35 241 100
205 S20500 115 000 790 65 000 450 40 255 100
301 S30100 75 000 515 30 000 205 40 217 95
301L S30103 80 000 550 32 000 220 45 241 100
301LN S30153 80 000 550 35 000 240 45 241 100
302 S30200 75 000 515 30 000 205 40 201 92
304 S30400 75 000 515 30 000 205 40 201 92
304L S30403 70 000 485 25 000 170 40 201 92
304N S30451 80 000 550 35 000 240 30 217 95
304LN S30453 75 000 515 30 000 205 40 217 95
316 S31600 75 000 515 30 000 205 40 217 95
316L S31603 70 000 485 25 000 170 40 217 95
316N S31651 80 000 550 35 000 240 35 217 95
XM-11 S21904
Sheet, 100 000 690 60 000 415 40
Strip
Plate 90 000 620 50 000 345 45
XM-14 S21460 105 000 725 55 000 380 40
Y16 Hard®
UNS Tensile Strength, min Yield Strength, min Elongation in 2 in. or 50 mm, min, %
Type Designation psi MPa psi MPa <0.015 in. =0.015 to >0.030 in.
=0.030 in.
201 S20100 PSSP 95 000 655 45 000 310 40 40 40
FBE 75 000 515 40 000 275 s ce 40
201L S20103 100 000 690 50 000 345 40 40 40
201LN S20153 100 000 690 50 000 345 40 40 40
205 S20500 115 000 790 65 000 450 40 40 40
301 S30100 90 000 620 45 000 310 40 40 40
301L S30103 100 000 690 50 000 345 40 40 40
301LN S30153 100 000 690 50 000 345 40 40 40
302 S30200 PSS 85 000 585 45 000 310 40 40 40
FB 90 000 620 45 000 310 s S 40
304 S30400 PSS 80 000 550 45 000 310 35 35 35
FB 90 000 620 45 000 310 S . 40
304L S30403 80 000 550 45 000 310 40 40 40
304N S30451 90 000 620 45 000 310 40 40 40
304LN S30453 90 000 620 45 000 310 40 40 40
316 S31600 PSS 85 000 585 45 000 310 35 35 35
FB 90 000 620 45 000 310 S S 40
316L S31603 85 000 585 45 000 310 35 35 35
316N S31651 90 000 620 45 000 310 35 35 35
Y8 Hard®
Type UNS Tensile Strength, min Yield Strength, min Elongation in 2 in. or 50 mm, min, %
Designation - - - :
psi MPa psi MPa <0.015 in. =0.015 to >0.030 in.
=0.030 in.
201 S20100 100 000 690 55 000 380 45 45 45
201L S20103 105 000 725 55 000 380 35 35 35
201LN S20153 110 000 760 60 000 415 35 35 35
205 S20500 115 000 790 65 000 450 40 40 40
301 S30100 100 000 690 55 000 380 40 40 40
301L S30103 110 000 760 60 000 415 35 35 35
301LN S30153 110 000 760 60 000 415 35 35 35
302 S30200 100 000 690 55 000 380 35 35 35
304 S30400 100 000 690 55 000 380 35 35 35
304L S30403 100 000 690 55 000 380 30 30 30
304N S30451 100 000 690 55 000 380 37 37 37
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TABLE 2 Continued

304LN S30453 100 000 690 55 000 380 33 33 33
316 S31600 100 000 690 55 000 380 30 30 30
316L S31603 100 000 690 55 000 380 25 25 25
316N S31651 100 000 690 55 000 380 32 32 32
Ya Hard
Tensile Strength, min Yield Strength, min Elongation in 2 in. or 50 mm, min, %
UNS
Type Designation psi MPa psi MPa <0.015 in. =0.015 to >0.030 in.
=0.030 in.
201 S20100 125 000 860 75 000 515 25 25 25
201L S20103 120 000 825 75 000 515 25 25 25
201LN S20153 120 000 825 75 000 515 25 25 25
202 S20200 125 000 860 75 000 515 12 12 ce
. S20400 140 000 965 100 000 960 20 20 20
205 S20500 125 000 860 75 000 515 45 45 45
301 S30100 125 000 860 75 000 515 25 25 25
301L S30103 120 000 825 75 000 515 25 25 25
301LN S30153 120 000 825 75 000 515 25 25 25
302 S30200 125 000 860 75 000 515 10 10 12
304 S30400 125 000 860 75 000 515 10 10 12
304L S30403 125 000 860 75 000 515 8 8 10
304N S30451 125 000 860 75 000 515 12 12 12
304LN S30453 125 000 860 75 000 515 10 10 12
316 S31600 125 000 860 75 000 515 10 10 10
316L S31603 125 000 860 75 000 515 8 8 8
316N S31651 125 000 860 75 000 515 12 12 12
XM-11 S21904 130 000 895 115 000 795 15 15
Y2 Hard
Tensile Strength, min Yield Strength, min Elongation in 2 in. or 50 mm, min, %
UNS
Type Designation psi MPa psi Mpa <0.015 in. =0.015 to >0.030 in.
=0.030 in.
201 S20100 150 000 1035 110 000 760 15 18 18
201L S20103 135 000 930 100 000 690 22 22 20
201LN S20153 135 000 930 100 000 690 22 22 20
205 S20500 150 000 1035 110 000 760 15 18 18
301 S30100 150 000 1035 110 000 760 15 18 18
301L S30103 135 000 930 100 000 690 20 20 20
301LN S30153 135 000 930 100 000 690 20 20 20
302 S30200 150 000 1035 110 000 760 9 10 10
304 S30400 150 000 1035 110 000 760 6 7 7
304L S30403 150 000 1035 110 000 760 5 6 6
304N S30451 150 000 1035 110 000 760 6 8 8
304LN S30453 150 000 1035 110 000 760 6 7 7
316 S31600 150 000 1035 110 000 760 6 7 7
316L S31603 150 000 1035 110 000 760 5 6 6
316N S31651 150 000 1035 110 000 760 6 8 8
¥ Hard
S Tensile Strength, min Yield Strength, min Elongation in 2 in. or 50 mm, min, %
UN
Type Designation psi MPa psi MPa <0.015 in. =0.015 to >0.030 in.
=0.030 in.
201 S20100 175 000 1205 135 000 930 10 12 12
205 S20500 175 000 1205 135 000 930 15 15 15
301 S30100 175 000 1205 135 000 930 10 12 12
302 S30200 175 000 1205 135 000 930 5 6 6
Full Hard
Tensile Strength, min Yield Strength, min Elongation in 2 in. or 50 mm, min, %
UNS
Type Designation psi MPa psi MPa <0.015 in. =0.015 to >0.030 in.
=0.030 in.
201 S20100 185 000 1275 140 000 965 8 9 9
205 S20500 185 000 1275 140 000 965 10 10 10
301 S30100 185 000 1275 140 000 965 8 9 9
302 S30200 185 000 1275 140 000 965 3 4 4

A This specification defines minimum properties only and does not imply a range. Depending on the work hardening characteristics of the particular grade, either the
yield or the tensile strength can be the controlling factor in meeting the properties. The noncontrolling factor normally will exceed considerably the specified minimum.

B Type 201 is generally produced with a chemical composition balanced for rich side (Type 201-1) or lean side (Type 201-2) austenite stability depending on the
properties required for specific applications.

€ Annealed material that naturally meets mechanical properties may be applied.

b pss means plate, strip, sheet.

E FB means flat bar.
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TABLE 3 Free Bend Requirements

Annealed and Y16 and ¥s Hard

Thickness =0.050 in.

Thickness >0.050 to =0.1874 in.

Type UNS Designation
Included Bend Angle,® Bend Factor Included Bend Angle,® Bend Factor
201 S20100 180 1 180 1
201L S20103 180 1 180 1
201LN S20153 180 1 180 1
202 S20200 180 1 180 1
L S20400 180 1 180 1
205 S20500 180 1 180 1
301 S30100 180 1 180 1
301L S30103 180 1 180 1
301LN S30133 180 1 180 1
302 S30200 180 1 180 1
304 S30400 180 1 180 1
304L S30403 180 1 180 2
304N S30451 180 1 180 1
304LN S30453 180 1 180 2
316 S31600 180 1 180 2
316L S31603 180 1 180 2
316N S31651 180 1 180 1
XM-11 S21904 180 1 180 1
XM-14 S21460 180 1 180 2
Ya Hard
Type UNS Designation Thickness =0.050 in. Thickness >0.050 to =0.1874 in.
Included Bend Angle,® Bend Factor Included Bend Angle,® Bend Factor
201 S20100 180 1 90 2
201L S20103 180 15 135 15
201LN S20153 180 1.5 135 15
202 S20200 180 2 90 2
Ca S20400 180 1 90 2
205 S20500 180 1 90 2
301 S30100 180 1 90 2
301L S30103 180 15 90 15
301LN S30153 180 15 90 15
302 S30200 180 1 90 2
304 S30400 180 1 90 2
304L S30403 180 2 90 3
304N S30451 180 1 90 2
304LN S30453 180 2 90 3
316 S31600 180 2 90 2
316L S31603 180 2 90 3
316N S31651 180 1 90 2
XM-11 S21904 90 2 90 2
Y2 Hard
Type UNS Designation Thickness =0.050 in. Thickness >0.050 to =0.1874 in.
Included Bend Angle,® Bend Factor Included Bend Angle,® Bend Factor
201 S20100 180 2 90 2
201L S20103 180 2 135 2
201LN S20153 180 2 135 2
205 S20500 180 2 90 2
301 S30100 180 2 90 2
301L S30103 180 2 90 2
301LN S30153 180 2 90 2
302 S30200 180 2 90 2
304 S30400 180 2 90 2
304L S30403 180 3 90 3
304N S30451 180 2 90 2
304LN S30453 180 3 90 3
316 S31600 180 3 90 3
316L S31603 180 3 90 3
316N S31651 180 2 90 2




v A 666

TABLE 3 Continued

¥4 Hard
Type UNS Designation Thickness =0.050 in. Thickness >0.050 to =0.1874 in.
Included Bend Angle,® Bend Factor Included Bend Angle,° Bend Factor
201 S20100 180 3 90 3
205 S20500 180 3 90 3
301 S30100 180 3 90 3
302 S30200 180 4 90 5
Full Hard
Type UNS Designation Thickness =0.050 in. Thickness >0.050 to =0.1874 in.
Included Bend Angle,® Bend Factor Included Bend Angle,® Bend Factor
201 S20100 180 4 90 5
205 S20500 180 4 90 5
301 S30100 180 4 90 5
302 S30200 180 6 90 8
TABLE 4 V-Block Bend Requirements
Annealed and ¥s Hard
Thickness =0.050 in. Thickness >0.050 to =0.1874 in.
Type UNS Designation
Included Bend Angle,® Bend Factor Included Bend Angle,° Bend Factor
201 S20100 135 2 135 3
201L S20103 135 2 135 3
201LN S20153 135 2 135 3
202 S20200 135 4 135 4
205 S20500 135 2 135 3
301 S30100 135 2 135 3
301L S30103 135 2 135 3
301LN S30153 135 2 135 3
302 S30200 135 2 135 3
304 S30400 135 2 135 3
304L S30403 135 5 135 6
304N S30451 135 3 135 4
304LN S30453 135 4 135 5
316 S31600 135 5 135 6
316L S31603 135 6 135 7
316N S31651 135 5 135 6
Ya Hard
Type UNS Designation Thickness =0.050 in. Thickness >0.050 to =0.1874 in.
Included Bend Angle,® Bend Factor Included Bend Angle,° Bend Factor
201 S20100 135 2 135 3
201L S20103 135 2 135 3
201LN S20153 135 2 135 3
205 S20500 135 2 135 3
301 S30100 135 2 135 3
301L S30103 135 2 135 3
301LN S30153 135 2 135 3
302 S30200 135 2 135 3
304 S30400 135 2 135 3
304L S30403 135 5 135 6
304N S30451 135 3 135 4
304LN S30453 135 4 135 5
316 S31600 135 5 135 6
316L S31603 135 6 135 7
316N S31651 135 5 135 6
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TABLE 4 Continued

Y2 Hard
Type UNS Designation Thickness =0.050 in. Thickness >0.050 to =0.1874 in.
Included Bend Angle,® Bend Factor Included Bend Angle,° Bend Factor
201 S20100 135 4 135 4
201L S20103 135 4 135 4
201LN S20153 135 4 135 4
205 S20500 135 4 135 4
301 S30100 135 4 135 4
301L S30103 135 4 135 4
301LN S30153 135 4 135 4
302 S30200 135 4 135 4
304 S30400 135 4 135 4
304L S30403 135 7 135 8
304N S30451 135 5 135 6
304LN S30453 135 6 135 7
316 S31600 135 7 135 8
316L S31603 135 8 135 9
316N S31651 135 7 135 8
¥ Hard
Type UNS Designation Thickness =0.050 in. Thickness >0.050 to =0.1874 in.
Included Bend Angle,® Bend Factor Included Bend Angle,® Bend Factor
201 S20100 135 6 135 7
205 S20500 135 6 135 7
301 S30100 135 6 135 7
302 S30200 135 8 135 9
Full Hard
Type UNS Designation Thickness =0.050 in. Thickness >0.050 to =0.1874 in.
Included Bend Angle,® Bend Factor Included Bend Angle,° Bend Factor
201 S20100 135 6 135 8
205 S20500 135 6 135 8
301 S30100 135 6 135 8
302 S30200 135 8 135 10

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above address or at
610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website (www.astm.org).
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1?1e information presented in this section
was originally produced by the Committee
of Stainless Steel Producers, American
Iron and Steel Institute. The original
Handbook also contained data from ASM
International publication Joining of
Stainless Steels. The Committee of

Stainless Steel Producers no longer exists.

The Nickel Development Institute
(www.nidi.org) has reprints of this
handbook titled “Welding of Stainless
Steels and Other Joining Methods” (A
designer handbooks series No. 9 002).

It should be noted that the data are
typical or average values. Materials
specifically suggested for applications
described herein are made solely for the
purpose of illustration to enable the reader
to make his own evaluation.

The Nickel Development Institute
reprinted it for distribution in August 1988.

Material presented in the hand-book has
been prepared for the general information
of the reader and should not be used or
relied on for specific applications without
first securing competent advice.

Introduction

Stainless steels are iron-base alloys containing 10.5% or
more chromium. They have been used for many industrial,
architectural, chemical, and consumer applications for over a
half century.

Reference is often made to stainless steel in the singular
sense as if it were one material. Actually there are well over
100 stainless steel alloys. Three general classifications are
used to identify stainless steels. They are: 1. Metallurgical
Structure; 2. The AISI numbering system: namely 200, 300,
and 400 Series numbers; 3. The Unified Numbering System,
which was developed by American Society for Testing
Materials (ASTM) and Society of Automotive Engineers (SAE)
to apply to all commercial metals and alloys.

Stainless steels are engineering materials capable of
meeting a broad range of design criteria. They exhibit
excellent corrosion resistance, strength at elevated
temperature, toughness at cryogenic temperature, and
fabrication characteristics and they are selected for a broad
range of consumer, commercial, and industrial applications.
They are used for the demanding requirements of chemical
processing to the delicate handling of food and
pharmaceuticals. They are preferred over many other
materials because of their performance in even the most
aggressive environments, and they are fabricated by methods
common to most manufacturers.

In the fabrication of stainless steel products, components, or
equipment, manufacturers employ welding as the principal
joining method. Stainless steels are welded materials, and a
welded joint can provide optimum corrosion resistance,
strength, and fabrication economy. However, designers should
recognize that any metal, including stainless steels, may
undergo certain changes during welding. It is necessary,
therefore, to exercise a reasonable degree of care during
welding to minimize or prevent any deleterious effects that may
occur, and to preserve the same degree of corrosion
resistance and strength in the weld zone that is an inherent
part of the base metal.

The purpose of this booklet is to help designers and
manufacturing engineers achieve a better understanding of
the welding characteristics of stainless steels, so they may
exercise better control over the finished products with respect
to welding. In addition to welding, other ancillary joining
methods are discussed, including soldering and brazing.

The Specialty Steel Industry of North America
(SSINA) and the individual companies it
represents have made every effort to ensure that
the information presented in this handbook is
technically correct. However, neither the SSINA
nor its member companies warrants the accuracy
of the information contained in this handbook or
its suitability for any general and specific use,
and assumes no liability or responsibility of any
kind in connection with the use of this information.
The reader is advised that the material contained
herein should not be used or relied on for any
specific or general applications without first
securing competent advice.





