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AMS2303

AMS2371

AMS2374

AMS2375

AMS2806

AMS2808

AMS7493

ARP1917

AS1182

2.2 ASTM Publications

Steel Cleanliness, Aircraft Quality, Martensitic Corrosion-Resistant Steels, Magnetic Particle Inspection
Procedure

Quality Assurance Sampling and Testing Corrosion and Heat-Resistant Steels and Alloys Wrought
Products and Forging Stock

Quality Assurance Sampling and Testing, Corrosion and Heat-Resistant Steel and Alloy Forgings
Control of Forgings Requiring First Article Approval

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

Identification Forgings

Rings,|Flash Welded, Ferritic and Martensitic Corrosion-Resistant Steels
Clarifigation of Terms Used in Aerospace Metals Specifications

Standqrd Stock Removal Allowance Aircraft-Quality and Premium‘ Aircraft-Quiality Steel Bars and
Mechgnical Tubing

Available from ASTM |nternational, 100 Barr Harbor Drive, P.O. Box C700; West Conshohocken| PA 19428-2959, Tel:

610-832-9585, www.agtm.org.

ASTM A370

ASTM E112

ASTM E353

ASTM E381

Mechgnical Testing of Steel Products
Determining Average Grain Size
Chemical Analysis of Stainless, Heat-Resisting, Maraging, and Other Similar Chromium-Nickel-Iron Alloys

Macrogtch Testing Steel Bars, Billets, Blooms, and Forgings
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3. TECHNICAL REQUIREMENTS

3.1 Composition

Shall conform to the percentages by weight shown in Table 1, determined by wet chemical methods in accordance with

ASTM E353 or by spectrographic or other analytical methods approved by purchaser.

Table 1 - Composition

3.1.1 Check Analysi$

min max
Carbon 0.08 0.15
Manganese 0.50 0.90
Silicon -- 0.35
Phosphorus -- 0.025
Sulfur - 0.025
Chromium 11.00 1250
Nickel 2.00 3.00
Molybdenum 1.50 2.00
Vanadium 0.25 0.40
Nitrogen 0.01 0.05
Copper -- 0.50

Composition variations| shall meet the requirements of AMS2248.

3.2 Condition

The product shall be siipplied in the following condition:

3.2.1 Bars

3.2.1.1 Rounds

Annealed and centerless ground, traed, or polished.

3.2.1.2 Hexagons

Annealed and cold finighHed!

3.2.1.3 Bars Other than Rounds or Hexagons

Annealed and descaled.

3.2.2 Wire

Annealed and cold finished.
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3.2.3

Forgings, Flash Welded Rings, and Extrusions

Annealed and descaled.

3.23.1

supplied, they shall be manufactured in accordance with AMS7493.

3.2.4 Mechanical Tu

bing

Cold finished and annealed.

3.2.5 Stock for Forgi

As ordered by the forgi

ng or Flash Welded Rings

ng or flash welded ring manufacturer.

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

3.3 Heat Treatment

Bars, wire, forgings, fla
(690 °C £ 11 °C), holdi

3.4 Properties

The product shall conf
with ASTM A370:
3.4.1 Macrostructurg

Visual examination of t

sh welded rings, extrusions, and mechanical tubing shall be annealed'by hed
Ng at heat for not less than 6 hours, and cooling in air.

prm to the following requirements; tensile and hardness{testing shall be pe

ansverse sections as in 4.3.2.1 from bars, billets, tube rounds or tubes, and S

welded rings, etched i accordance with ASTM E381 in hot hydrochloric acid at 160 to 180 °F (70

time to develop a wel
segregation, inclusions

3.4.1.1 |If tubes are

-defined macrostructure, shall show, i@ pipe or cracks. Except as specifig
, and other imperfections shall be ne worse than standards agreed upon by p

broduced directly from ingots or*large blooms, transverse sections may be t

ting to 1275 °F + 20 °F

Iformed in accordance

tock for forging or flash
to 80 °C) for sufficient
bd in 3.4.1.1, porosity,
irchaser and producer.

hken from tubes rather

than tube rolinds. Macrostructure standards for such tubes shall be as agreed upon by plirchaser and producer.

3.4.2  Average Grai
Shall be ASTM No. 5
3.4.3 Bars, Wire, Fo

3.4.3.1 As Annealed

Size of Bars, Forgings, Tubing and Rings
pr finer, determined’in accordance with ASTM E112.

rgings, FlastiWelded Rings, Extrusions, and Mechanical Tubing

3.43.1.1 Bars, Forg

ngs, Elash \Welded l:’inge7 Extrusions and Mechanical Tllhihg

Shall have hardness not higher than 311 HB, or equivalent.

3.4.3.1.2 Wire

Shall have tensile strength not higher than 155 ksi (1070 MPa).
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3.4.3.2 After Hardening and Tempering

Specimens taken from bars, wire, extrusions, and tubing, from forgings with axis in the longitudinal direction, and from
parent metal of flash welded rings shall have the following properties after being hardened by heating to 1925 °F + 25 °F
(1050 °C % 15 °C), holding at heat for not less than 30 minutes, and cooling as required to room temperature and tempered
by heating to 1200 °F + 25 °F (650 °C + 15 °C), holding at heat for not less than 2 hours, and cooling in air to room
temperature:

3.4.3.2.1 Tensile Properties

Shall be as shown in Table 2.

Table 2 - Minimum tensile properties

Tensile ernngfh, min 135 ksi (QQ(\ I\/ID::)
Yield Strength at 0.2% Offset, min 110 ksi (760 MPa)
Elongation in 4D, min 17%
Reduction of Area, min 30%

3.4.3.2.2 Hardness

Should be 286 to 331 HB, or equivalent, but the product shall not be rejected gnythe basis of hardnegs if the tensile property
requirements of 3.4.3.3.1 are met.

3.4.4 Forging Stock
When a sample of stogk is forged to a test coupon and heat treated as in 3.3 and 3.4.3.2, specimens taken from the heat
treated coupon shall cpnform to the requirements of 3.4.3.2.1-and 3.4.3.2.2. If specimens taken fr¢gm the stock after heat
treatment as in 3.3 and 3.4.3.2 conform to the requirements of 3.4.3.1 and 3.4.3.2.2, the tests| shall be accepted as
equivalent to tests of the forged coupon.

3.4.5 Stock for Flashh Welded Rings

Specimens taken from|the stock after heat treatment as in 3.3 and 3.4.3.2 shall conform to the requirements of 3.4.3.2.1
and 3.4.3.2.2.

3.5 Quality

The product, as receivéd by purchaser, shall be uniform in quality and condition, sound and free from foreign materials and
from imperfections detfimentakto usage of the product.

3.5.1 Steel shall be fircraft quality conforming to AMS2303.

3.5.2 Bars and mechanical tubing ordered hot rolled or cold drawn, or machined, ground, turned or polished, shall, after
removal of the standard stock removal allowance in accordance with AS1182, be free from seams, laps, tears, and
cracks open to the machined, ground, turned, or polished surface.

3.5.3 Grain flow of die forgings, except in areas that contain flash-line end grain, shall follow the general contour of the
forgings, showing no evidence of re-entrant grain flow.

3.6 Sizes
Except when exact lengths or multiples of exact lengths are ordered, straight bars, wire, and mechanical tubing will be

acceptable in mill lengths of 6 to 20 feet (2 to 6 m) but not more than 10% of any shipment shall be supplied in lengths
shorter than 10 feet (3 m).
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3.7 Tolerances

Shall conform to all applicable requirements of the following:

3.7.1 Bars and Wire
AMS2241.
3.7.2 Mechanical Tu

AMS2243.

bing

4. QUALITY ASSURANCE PROVISIONS

4.1

Responsibility fof

Inspection

The producer of the prg

tests. Results of such fests shall be reported to the purchaser as required by 4.5. Purchaser, reser

and to perform any corf
specification.
4.2 Classification of
4.2.1 Acceptance Te

The following requirem

4.2.1.1 Composition
4.2.1.2 Tensile prop
extrusions, g
4.2.1.3 Tolerances
4.2.2 Periodic Tests

The ability of forging st
periodic tests and shal
purchaser.
4.2.3 Preproduction

When AMS2375 is spe|

duct shall supply all samples for producer’s tests and shall be responsiblefor

firmatory testing deemed necessary to ensure that the product conforms to t

lests

sts

ents are classified as acceptance tests and shall*be performed on each heat
(3.1), macrostructure (3.4.1) of each heat,*and grain size (3.4.2) of each lot.

erties (3.4.3.2.1) and hardness (3.4.3.2.2) of each lot of bars, wire, forgin
nd flash welded rings after hardening and tempering.

3.7) of bars, wire, and mechanical tubing.

be performed.at-a frequency selected by the producer unless frequency of

Tests

performing all required

Ves the right to sample

he requirements of this

or lot as applicable.

ps, mechanical tubing,

Dck (3.4.4) and of-stock for flash welded rings (3.4.5) to develop required properties are classified as

testing is specified by

Cified (see 4, 4) all appllcable technical requwements of th|s specification are |

shall be performed prio

or both requires reapproval asin 4.4, and When purchaser deems conflrmatory testlng to be requwed

4.3 Sampling
Shall be in accordance
43.1

AMS2371.

with the following:

preproduction tests and
n material, processing,

Bars, Wire, Mechanical Tubing, Extrusions, Flash Welded Rings, and Stock for Flash Welded Rings
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