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AMS 2806 Identification, Bars, Wire, Mechanical Tubing, and Extrusions, Carbon and Alloy Steels and
Corrosion and Heat-Resistant Steels and Alloys

AMS 2808 Identification, Forgings

AMS 7496 Rings, Flash Welded, Carbon and Low-Alloy Steels

AS1182 Standard Stock Removal Allowance, Aircraft-Quality and Premium Aircraft-Quality Steel Bars and

Mechanical Tubing

2.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P. O. Box C700, West Conshohocken, PA 19428-2959, Tel:
610-832-9585, www.astm.org.

ASTM A 370

Mechanical Testing of Steel Products

ASTM A 604
ASTM E 45

ASTM E 112
ASTM E 353

3. TECHNICAL REQU
3.1 Composition

Shall conform to the ps
ASTM E 353, by spectr

Macroetch Testing of Consumable Electrode Remelted Steel Bars and Bil
Determining the Inclusion Content of Steel

Determining Average Grain Size

Chemical Analysis of Stainless, Heat-Resisting, Maraging, and~Other Si
Iron Alloys

IREMENTS

rcentages by weight shown in Table 1, determined by wet chemical meth
bchemical methods, or by other analytical méthods acceptable to purchase

TABLE 1 - COMPOSITION

Element min max
Carbon -- 0.03
Manganese -- 0.10
Silicon -- 0.10
Phosphorus -- 0.010
Sulfur -- 0.010
Nickel 17.00 19.00
Cobalt 8.00 9.00
Molybdenum 3.00 3.50
Titanium 0.15 0.25
Aluminum 0.05 0.15
Chromium -- 0.50
Copper -- 0.50

ets

milar Chromium-Nickel-

ods in accordance with
.

3.1.1  Any additions of calcium, zirconium, and boron shall be made prior to pouring; these elements shall not exceed
0.05% calcium, 0.02% zirconium, and 0.003% boron but analysis for these elements need not be made.

3.1.2 Check Analysis

Composition variations shall meet the applicable requirements of AMS 2248.

3.2 Melting Practice

Steel shall be produced by multiple melting using vacuum induction melting process in the initial melt and consumable

electrode vacuum pract

ice in the final melt.
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3.3 Condition

The product shall be supplied in the following condition:

3.3.1  Bars, Forgings,
Annealed and descaled

3.3.1.1
supplied, ring

Mechanical Tubing, and Flash Welded Rings

s shall be manufactured in accordance with AMS 7496.

3.3.2  Stock for Forging or Flash Welded Rings

Flash welded rings shall not be supplied unless specified or permitted on purchaser’s part drawing. When

As ordered by the forgir
3.4 Annealing

Bars, forgings, mechan
1500 to 1700 °F (816 tq

g or flash welded ring manufacturer.

cal tubing, and flash welded rings shall be annealed by heating to a temp
927 °C), holding at the selected temperature within 25 °F\+14 °C) for 1

to room temperature in air or other atmosphere at a rate equivalent to an<air cool or faster,

accordance with AMS 2

3.5 Properties
The product shall confg
with ASTM A 370:

3.5.1 Heat of Steel

3.5.11 Macrostructu
Visual examination of t
rings, etched in hot K
segregation, inclusions
sectional area, shall be

750.

rm to the following requirements; hardness\and tensile testing shall be p

[€

ansverse full cross-sections from bars, billets, tube rounds, and stock for
ydrochloric acid in @ceordance with ASTM A 604, shall show no pif
and other imperféections, for product 36 square inches (232 sz) and U
no worse than the_macrographs of ASTM A 604 shown in Table 2.

TABLE 2 - MACROSTRUCTURE

prature within the range
to 2 hours, and cooling
Pyrometry shall be in

brformed in accordance

forging or flash welded
e or cracks. Porosity,
nder in nominal cross-

3.5.1.2

Class Condition Severity
1 Freckles A
2 White Spots A
2 Raodial Cacracatian [w]
J raauTdar U\JHI Uyutlul T o
4 Ring Pattern B

Micro-Inclusion Rating

No specimen shall exceed the limits shown in Table 3, determined in accordance with ASTM E 45, Method D.

3.5.1.21

TABLE 3 - MICRO-INCLUSION RATING

Type A B C D E
Thin 1.5 15 15 2.0 3.0
Heavy 1.0 10 10 15 15

Type E is titanium nitride and shall be rated in the same manner as Type B.
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3.5.2 Bars, Forgings, Mechanical Tubing, and Flash Welded Rings

3.5.2.1  As Annealed

3.5.2.1.1 Hardness

Bars, forgings, tubing, and flash welded rings shall have hardness not higher than 32 HRC, or equivalent (See 8.2).
3.5.2.1.2 Average Grain Size

Shall be as follows, determined in accordance with ASTM E 112.

3.5.2.1.2.1  Product G-0-+trehes{4+62-4-mm-anrd-unrderin-Neminal-SectionThickress

ASTM No. 5 or finer.

3.5.2.2 Response to Maraging Heat Treatment

Specimens shall have the following properties after being maraged by heating to 900 °F + 10 (510[°C % 6), holding at heat
for 3 to 6 hours, and fooling to room temperature: This requirement for Response to Heat Tfeatment evaluates the
capability of the materigl, but does not describe the "as supplied" heat treat condition of the material - See 3.3 Condition.

3.5.2.2.1 Tensile Properties
Shall be as shown in Tgble 4.

TABLE 4A - MINIMUM TENSILE PROPERTIES, INCH/POUND UNITS!"

Nominal Tensile  Yield Strength  Elongation Reduction
Section] Thickness Specimen _Strength at 0.2% Offset in 4D of Area
Inches Orientation ksi ksi % %
Upto 6.000, excl Longitudinal 205 200 8.0 50
Transverse 205 200 8.0 40

TABLE 4B MINIMUM TENSILE PROPERTIES, SI UNITS®

Nominal Tensile  Yield Strength  Elongation  Reduction
Sectior] Thickness Specimen Strength  at 0.2% Offset in 4D of Area
Milljmeters Orientation MPa MPa % %
Up to 152.40,excl  Longitudinal 1413 1379 8.0 50
Transverse 1413 1379 8.0 40
M (See 8.3

3.5.2.2.2 Hardness

Shall be not lower than 42 HRC, or equivalent (See 8.2), but the product shall not be rejected on the basis of hardness if
the tensile property requirements are acceptable, determined on specimens taken from the same sample as that with
nonconforming hardness or from another sample with similar nonconforming hardness.

3.5.3 Forging Stock

When a sample of stock is forged to a test coupon and heat treated as in 3.4 and 3.5.2.2, specimens taken from the heat
treated coupon shall conform to the requirements of 3.5.2.2.1 and 3.5.2.2.2. If specimens taken from the stock after heat
treatment as in 3.4 and 3.5.2.2 conform to the requirements of 3.5.2.2.1 and 3.5.2.2.2, the tests shall be accepted as
equivalent to tests of a forged coupon.
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3.5.4 Stock for Flash

Welded Rings

Specimens taken from the stock after heat treatment as in 3.4 and 3.5.2.2 shall conform to the requirements of 3.5.2.2.1

and 3.5.2.2.2.

3.6 Quality

The product, as received by purchaser, shall be uniform in quality and condition, sound, and free from foreign materials

and from imperfections

detrimental to usage of the product.

remium aircraft-quality conforming to AMS 2300.

3.6.1 Steel shall be p
3.6.2 Bars and mech
the standard st
open to the gro
3.6.3 Flash welded ri
the ground, turn
3.6.4 Grain flow of d

the forgings shq
3.7 Tolerances
Shall be as follows:
3.7.1 Bars
In accordance with AM3
3.7.2  Mechanical Tul
In accordance with AM3
4. QUALITY ASSURA
4.1  Responsibility for|

The vendor of the prod
required tests. Purchas

anical-tubing-ordered-hotrolled-or-cold-drawn-or-grodnd—turred—orpolish
bck removal allowance in accordance with AS1182, be free from seamnis,
ind, turned, or polished surface.

hgs ordered ground, turned, or polished shall be free from seams;1aps, te
ed, or polished surfaces.

e forgings, except in areas which contain flash-line end.grain, shall follow
wing no evidence of reentrant grain flow.

b 2251.
ing

b 2253.

NCE PROVISIONS

Inspection

Lict shall*supply all samples for vendor’s tests and shall be responsible fo

er.reserves the right to sample and to perform any confirmatory testing
conforms to specified requirements

ensure that the product

shall, after removal of
laps, tears, and cracks

ars, and cracks open to

the general contour of

[ the performance of all
deemed necessary to

4.2 Classification of Tests

4.2.1

Acceptance Tests

Composition (3.1), macrostructure (3.5.1.1), micro-inclusion rating (3.5.1.2), hardness (3.5.2.1.1), average grain size
(3.5.2.1.2), tensile properties (3.5.2.2.1), hardness (3.5.2.2.2), frequency-severity cleanliness rating (3.6.1), and
tolerances (3.7) are acceptance tests and shall be performed on each heat or lot as applicable.

4.2.2 Periodic Tests

Capability of forging stock (3.5.3) and stock for flash welded rings (3.5.4) to develop required properties and grain flow of

die forgings (3.6.4) are periodic tests and shall be performed at a frequency selected by the vendor unless frequency of
testing is specified by purchaser.


https://saenorm.com/api/?name=2b44e2f02d0b670e6840700488a731f9


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


