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Aerospace Material Specifications:

AMS 2242 - Tolerances, Corrosion and Heat Resistant Steel, Iron Alloy,
Titanium, and Titanium Alloy Sheet, Strip, and Plate

MAM 2242 - Tolerances, Metric, Corrosion and Heat Resistant Steel, Iron
Alloy, Titanium, and Titanium Alloy Sheet, Strip, and Plate
AMS 2248 - Chemical Check Analysis Limits, Wrought Corrosion and Heat

Resistant Steels and Alloys, Maraging and Other Highly-
Alloyed Steels, and Iron Alloys
AMS 2350 - Standards and Test Methods
AMS 2 = i esistant
Steels and Alloys, Wrought Products Except Forgings and
Forging Stock ,
.2 Aerospace Recommended Practices:
ARP11/10 -~ Minimizing Stress Corrosion Cracking iniHeat Treatable Wrought
Low Alloy and Martensitic Corrosion Resistant Steels
ASTM Publications: Available from ASTM, 1916'Race Street, Philadeiphia, PA
19103, .
ASTM A [370 - Mechanical Testing of Steel“Products
ASTM E [353 - Chemical Analysis of Stainless, Heat-Resisting, Mgraging, and
Other Similar Chromium=Nickel-Iron Alloys
U.S. Gdvernment Publications: Available from Commanding Officdr, Naval
Publicaltions and Forms Center,-5801 Tabor Avenue, Philadelphia, PA 19120.
1 Militiary Standards:
MIL-9TD-163 - Steel Mi11 Products, Preparation for Shipment gnd Storage
TECHNICAL REQUIREMENTS:
Composiltion;-~Shall conform to the following percentages by weight,
determilned by wet chemical methods in accordance with ASTM E 333, by
spectrgchemical methods, or by other analytical methods acceptdble to
purchase¥
min max
Carbon - 0.09
Manganese - 1.00
Silicon - 1.00
Phosphorus - 0.040
Sulfur - 0.030
Chromium 14.00 - 16.00
Nickel 6.50 7.75
Molybdenum 2.00 - 3.00
Aluminum 0.75 1.50
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3.1.1 Check Analysis: Composition variations shall meet the requirements of
AMS 2248.

3.2 Condition: The product shall be supplied in the following condition:
3.2.1 Sheet and Strip: Cold rolled, solution heat treated, and, unless solution
) heat treatment is performed in an atmosphere yielding a bright finish,
descaled having a surface appearance comparable to 3.2.1.1 or 3.2.1.2 as
applicable. (See 8.2).
3.2.1.1 Sheet: No. 2D finish.

3.2.1.2 Stripl: No. 1 strip finish.

3.2.2 Plate: | Hot rolled, solution heat treated, and descaled.
[}

3.3 Solution Heat Treatment: The product shall be solution heat treated by
@ heating tp 1950°F + 25 (1066°C + 14), holding at heat for a time
commensurgte with section thickness, and cooling at a rate equivalent to an
air cool pr faster.

3.4 Properties: Product 0.0015 inch (0.038 mm), and over in nominal thickness

@ shall con{orm to the following requirements; properties for product under
0.0015 inch (0.038 mm) in nominal thickness shall be as agreed upon by
purchaser| and vendor. Tensile, hardneSs, and bend testing shall|be
performed| in accordance with ASTM A 370:

3.4.1 As Solution Heat Treated:
3.4.1.1 Tensille Properties: Shall be as follows:

)
TABLE I
Nominjal Tensile Yield Strength Elongafion In
Thickness Strength at 0.2% Offset 2 Inches or 4D
Inchejs psi, max psi, max %, min
0.0015 to 0cQ05, excl 165,000 - 15
0.005 and over 150,000 65,000 25
TABLE I (SID
Nominal Tensile Yield Strength Elongation In
Thickness Strength at 0.2% Offset 50.8 mm or 4D
Millimetres MPa, max MPa, max %, min
0.038 to 0.13, excl 1138 - 15
0.13 and over 1034 448 25

3.4.1.2 Hardness: Should be not higher than 100 HRB, or equivalent, but the
product shall not be rejected on the basis of hardness if the tensile
property requirements of 3.4.1.1 are met.
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3.4.1.3 Bending: Product 0.0015 to 0.275 inch (0.038 to 6.98 mm) in nominal

by

and cpoling to room temperature:

0 thickness shall withstand, without cracking, bending through the angle
indicated below around a diameter equal to the bend factor times the
nominal thickness of the product with axis of bend parallel to the
direction of rolling. Only one type of test will be required in routine
inspection; in case of dispute, results of tests using the V-block
procedure shall govern.

Nominal Thickness Type of Angle
Inch Millimetres Bend deg, min Bend Factor

0.0015 to 0.187, incl 0.038 to 4.75, incl Free Bend 140 1

V-Block 135 1

Over 0.187 to 0.275, incl Over 4,75 to 6.98, incl Free Bend 180 3

V-Block 135 3

3.4.1.3.1 Bending requirements for plate over 0.275 jinch (6.98 mm) |in nominal
thickness shall be as agreed upon by purchaser and vendor|.

3.4,2 As_ Austenite Conditioned and Precipitation.-Heat Treated: The product

shall| have the following properties after-being austenite conditioned by
heatipg to 1400°F + 25 (760°C + 14), -hoTding at heat for 90 minutes + 5,
coolipg to 55°F + 5 (13°C + 3) withinv60 minutes, holding at [that

temperature for not less than 30.minutes, and precipitation heat treated

hepting to 1050°F + 10 (566°C+ 6), holding at heat for 90 minutes + 5,

3.4.2.1 Proguct 0.0015 to 0.500~Inch ¢0.038 to 12.70 mm), Incl, in Nominal

Thickness:
3.4.2.1.1 Tknsile Propertdies: Shall be as specified in Table II and 3.4.2.2.
JABLE 11
Tensile Yield Strength Elongaftion in
Nomina]l Thickness Strength at 0.2% Offset 2 Inchefs or 4D
[nch psi, min psi, min %, Pin
0.0015 to 0.005, excl 190,000 170,000 2
0.005 to 0.010, excl 190,000 170,000 3
0.010 to 0.020, excl 190,000 170,000 4
0.020 to 0.1875, excl 190,000 170,000 5
0.1875 to 0.500, incl 190,000 170,000 6
_ )___:_ )‘:‘?"/_\ ‘‘‘‘‘‘ Distributed under license from the IHS Archive
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TABLE II (SI)
Tensile Yield Strength Elongation in
Nominal Thickness Strength at 0.2% Offset 50.8 mm or 4D
Millimetres MPa, min MPa, min %, min
0.038 to 0.13, excl 1310 1172 2
0.13 to 0.25, excl 1310 1172 3
0.25 to 0.51, excl 1310 1172 4
0.51 to 4.762, excl 1310 1172 5
4.762 to 12.70, incl 1310 1172 6

3.4.2.1.2 Hardness: Should be not lower than 40 HRC, or equivalent, but the

product shall not be rejected on the basis of hardnéss” ifl the tensile
property requirements of 3.4.2.1.1 are met.

3.4.2.2 Product Over 0.500 Inch (12.70 mm) in Nominal Thickness: Tensile

property and hardness requirements shall be asCagreed upon |by purchaser
and| vendor.

3.4.3 As Augtenite Conditioned., Sub-Zero Transformed, and Precipitdtion Heat
Treated: The product shall have the follewing properties affer being
austepite conditioned by heating to 1750°F + 25 (954°C + 14) ] holding at
heat for not less than 10 minutes, rapidly cooling to room tgmperature,
sub-zero transformed by cooling to;=100°F + 10 (-73°C + 6), holding at
that temperature for not less than 8 hours, warming in air tq room
temperature, and precipitationCheat treated by heating to 95Q°F + 10
(510°C + 6), holding at heat for 60 minutes + 5, and cooling|to room
temperature:

3.4.3.1 Proguct 0.0015 to 0:500 Inch ¢0.038 to 12.70 mm), Incl, in|Nominal

Thipkness:
3.4.3.1.1 TIpnsile Properties: Shall be as specified in Table III 3dnd 3.4.3.2.
TABLE III
Tensile Yield Strength Elongation in
Nominall “Thickness Strength at 0.2% Offset 2 Inghes or 4D
Inch ps1, min psi, min , min

0.0015 to 0.005, excl 225,000 200,000 1
0.005 to 0.010, excl 225,000 200,000 2
0.010 to 0.020, excl 225,000 200,000 3
0.020 to 0.1875, excl 225,000 200,000 4
0.1875 to 0.500, incl 225,000 200,000 5
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TABLE III (SI

Tensile Yield Strength Elongation in
Nominal Thickness Strength at 0.2% Offset 50.8 mm or 4D
Millimetres MPa, min - MPa, min %, min
0.038 to 0.13, excl 1551 1379 1
0.13 to 0.25, excl 1551 1379 2
0.25 to 0.51, excl 1551 1379 3
0.51 to 4.762, excl 1551 1379 4
4,762 to 12.70, incl 1551 1379 5
3.4.3.1.2 Handness: Should be not lower than 45 HRC, or equivalent,|but the
préduct shall not be rejected on the basis of hardness, if the tensile
praoperty requirements of 3.4.3.1.1 are met.
3.4.3.2 Product Over 0.500 Inch ¢12.70 mm) in Nominal Thickness: Tenpsile
propdrty and hardness requirements shall be as, agreed upon by purchaser
and yendor. '

3.5 Quality:| The product, as received by purchaser, shall be uniform in quality
and condition,.sound, and free from foreignimaterials and from ipperfections
detrimental to usage of the product.

3.6 Tolerancds: Shall conform to all applicable requirements of AMS|2242 or
MAM 2242

4. QUALITY AYSURANCE PRQVISIONS:

4.1 Responsihility for Inspection:” The vendor of the product shall supply all
samples flor vendor's tests and shall be responsible for performing all
required [tests. Resultsiof such tests shall be reported to the Eurchaser as
required |by 4.4. Purchaser reserves the right to sample and to perform any
confirmatory testing.deemed necessary to ensure that the product|conforms to
the requirements of this specification.

4,2 Classifigation~of Tests:

4,2.1 Acceptdrice Tests: Tests for composition (3.1), tensile properties as
solution heat treate 4. T.T) and a d
precipitation heat treated (3.4.2.1.1), and tolerances (3.6) are
acceptance tests and shall be performed on each heat or lot as applicable.

4.2.2 Periodic Tests: Tests for bending as solution heat treated (3.4.1.3),

hardness (3.4.1.2, 3.4.2.1.2, and 3.4.3.1.2), and tensile properties as
austenite conditioned, sub-zero transformed, and precipitation heat
treated (3.4.3.1.1) are periodic tests and shall be performed at a
frequency selected by the vendor unless frequency of testing is specified
by purchaser.
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