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12Cr
Ferrite Controlled
Premium Quality, Consumable Electrode Melted

UNS S40300
HEAT RESISTANT

SAE Tec" Board rules provide that: “All technical reports, including standards approved and@tices recommended, are advisory only. Their use by anyone engaged in industry or

trade or their use by governmental agencies is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no commitment to conform to or
be guided by any technical report. In formulating and approving technical reports, the Board and its Committees will not investigate or consider patents which may apply to the subject

matter. Prospective users of the report are responsible for protecting themselves against liability for infringement of patents.”’

1. SCOPE:

1.1 Form: This specification covers a premium-quality, corrosion and moderate heat resistant

steel in the form of bars, wire, forgings, mechanical tubing, and forging stock.

1.2 Agghcatlon Pr1mar11y for pressure vessels or structural parts requlrmg uniformly h1gh

’ anee oderately corrosive environ-
mants.

2. APPLICABLE DOCUMENTS: The following publications form a part of fthis specification to the
extent specified herein. The latest issue of Aerospace Material Specifications (AMS) shall
apply. The applicable issue of other documents shall be as-§pecified ih AMS 2350.

2.1 SAE Publications: Available from Society of Automotive Engineers, Inc., 400 Commonwealth

Dfrive, Warrendale, PA 15096.
2.1.1 [Aerospace Material Specifications:
AMS 2241 - Tolerances, Corrosion and Heat'Resistant Steel, Iron Alloy, Titanium, and
Titanium Alloy Bars and Wire
AMS 2243 - Tolerances, Corrosion and Heat Resistant Steel Tubing]
AMS 2248 - Chemical Check Analysis\Limits, Wrought Heat and Corjrosion Resistant
Steels and Alloys
AMS 2300 - Premium Aircraft-Quality Steel Cleanliness, Magnetic Phrticle
Inspection Procedure
AMS 2315 - Determination of-Free Ferrite Content
AMS 2350 - Standardsand Test Methods
AMS 2371 - Quality Assurance Sampling of Corrosion and Heat Resistant Steels and Alloys,
Wrought Products Except Forgings and Forging Sto}k
AMS 2374 - Quality:-Assurance Sampling of Corrosion and Heat Resistant Steels
and Alloys, Forgings and Forging Stock
AMS 2375 - Control of Forgings Requiring First Article Approval
AMS 2806 =“Identification, Bars, Wire, Mechanical Tubing, and Extirusions, Carbon
and Alloy Steels and Heat and Corrosion Resistant Steels and Alloys
AMS 2808~ Identification, Forgings
2.2 APTM>Publications: Available from American Society for Testing and |Materials, 1916 Race
S{reet, Philadelphia, PA 19103.
ASTM A370 - Mechanical Testing of Steel Products
ASTM A604 - -Macroetch Testing of Consumable Electrode Remelted Steel Bars and Billets
ASTM E112 - Estimating the Average Grain Size of Metals
ASTM E353 - Chemical Analysis of Stainless, Heat-Resisting, Maraging, and Other Similar
Chromium-Nickel-Iron Alloys
2.3 U.S. Government Publications: Available from Commanding Officer, Naval Publications and

Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

2.3.1 Federal Standards:

Federal Test Method Standard No. 151 - Metals; Test Methods

2.3.2 Military Standards:

MIL-STD-163 - Steel Mill Products, Preparaﬁon for Shipment and

Storage
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3. TECHNICAL REQUIREMENTS:

3.1 Composition: Shall conform to the following percentages by weight, determined by wet chemical
methods in accordance with ASTM E353, by spectrographic methods in accordance with Federal

Test Method Standard No. 151, Method 112, or by other analytical methods approved by pur-
chaser:

max

Carbon .15
Manganese .60
Silicon .50
Phosphorus .025
Sulfur .025
Chromium .50
Nicket — Y
Molybdenum .20
Aluminum .05
Copper .50
Tin .05
Nitrogen
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3.1.1 Check Analysis: Composition variations shall meet the requirements of AMS 224§.

3.2 Condition: The product shall be supplied in the following condition; hardness and| tensile
¢ strength shall pe determined in accordance with ASTM A370:

3.2.1 Bars: Annegled having hardness not higher than 241 HB or equivalent.

3.2.1.1 Bars over p.500 to 2.750 in. (12.70 to 69.85 mm),“incl, in nominal diameter or |distance
between parallel sides and all hexagons shall be cold finished.

3.2.1.2 Bars, other than hexagons, over 2.750 ins, (69.85 mm) in nominal diameter or {listance
between parallel sides shall be hot finished.

3.2.2 Wire: Cold drawn and annealed having'tensile strength not higher than 115,000 |psi (793 MPa)
or equivalent| hardness.

3.2.3 Forgings: Nprmalized and tempered having hardness not higher than 241 HB or|equivalent.

3.2.4 Mechanical Thbing: Annealed and cold finished having hardness not higher than 241 HB or
equivalent.

3.2.5 Forging Stock: As.ordered by the forging manufacturer.

3.3 Properties: The-product shall conform to the following requirements; tensile and hardness test-
¢ ing shall be performed in accordance with ASTM A370: |

3.3.1 Macrostructure: Visual examination of transverse sections as in 4.3.3 from bars, wire, billets,
tube rounds or tubes, and forging stock etched in accordance with ASTM A604 in hot hydro-
chlorie acid (1:1) at 160° - 180°F (71° - 82°C) for sufficient time to develop a well-defined macro-
structure, shall show no imperfections, such as pipe, cracks, porosity, segregation, and in-
clusions, detrimental to usage of the product. Macrostructure shall be equal to or better than
the following macrographs of ASTM A604:

Class Condition Severity

Freckles B
White Spots C
Radial Segregation C
Ring Pattern As agreed upon
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.3.1.1 If tubes are produced directly from ingots or large blooms, transverse sections may be taken
2 from tubes rather than tube rounds. Macrostructure standards for such tubes shall be as
agreed upon by purchaser and vendor.

Decarburization: Bars, wire, and tubing ordered ground, turned, or polished shall be free
from decarburization on the ground, turned, or polished surfaces, determined microscopically
at a magnification not exceeding 100X.

Properties After Heat Treatment: Bars, wire, forgings, and tubing shall have the following
properties, determined on full-section specimens from product 0.500 in. (12.70 mm) and under
in nominal diameter or distance between parallel sides or on specimens 0.500 in. * 0.010

(12.70 mm * 0.25) thick cut from larger product after being hardened by heating in a neutral
atmosphere to 1735°F # 10 (945°C * 5) holding at heat for 1 hr * 0.1, and cooling in still air
and double tempered by heating to 600°F + 10 (315°C * 5), holding at heat for 2 hr + 0.25, and
cooling in air:

.3.1 Longitudinal Tensile Properties:

Tensile Strength, min 180,000 psi; (1241
Yield Strength at 0.2% Offset, min 145,000 psiy (1000
Elongation in 4D, min 10%
Reduction of Area, min 303

.3.2 Hardness: 39 - 44 HRC or equivalent.

.3.3 Graip Size: Predominantly 5 or finer with occasional \grains as large as |3 permissible, deter-
mingd by comparison of a polished and etched specimen with the chart 1]‘ ASTM E112.

.3.4 Fernite Content: Shall be not more than 5%, determined in accordance with AMS 2315.

Quality:
.1 Steel ghall be premium aircraft-quality-conforming to AMS 2300; it shall bg multiple melted using
vacuulp consumable electrode practicélin the remelt cycle, unless otherwisg permitted.

The product, as received by purchaser, shall be uniform in quality and c¢ndition, sound, and
free fom foreign materials and from internal and external imperfections detrimental to usage
of the|product.

Sizes: Hxcept when exact lengths or multiples of exact lengths are ordered| straight bars, wire,
and tubipg will be acceptable in mill lengths of 6 - 20 ft (1.8 - 6.1 m) but npt more than 10% of
any shipment shall be supplied in lengths shorter than 10 ft (3 m).

Tolerandes: Unless otherwise specified, tolerances shall conform to all applicable requirements of
the folloying:

3.7.1 Bars glgd Wire: AMS 2241.

3.7.2 Mechanical Tubing: AMS 2243.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The vendor of the product shall supply all samples for vendor's
tests and shall be responsible for performing all required tests. Results of such tests shall be
reported to the purchaser as required by 4.5. Purchaser reserves the right to sample and to
perform such confirmatory testing as he deems necessary to ensure that the product conforms
to the requirements of this specification.

4.2 Classification of Tests:

4.2.1 Acceptance Tests: Tests of the product to determine conformance to all technical requirements
of this specification are classified as acceptance tests and shall be performed on each lot.
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4.2.2 Prep?oductipl} Tgsts: Tests of forgings to determine conformance to all technical requirements
0 of this specification when AMS 2375 is specified are classified as preproduction tests and shall
be pe.rformed on the first-article shipment of a forging to a purchaser, when a change in
matgmal or processing requires reapproval as in 4.4, and when purchaser deems confirmatory

testing to be required.

4.2.2.1 For dire.ct U.S..Military procurement, substantiating test data and, when requested, pre-
) pro.dl.lctlon forgings s.hall be submitted to the cognizant agency as directed by the procuring
activity, the contracting officer, or the request for procurement.

4.3 Samgling: Shall be in accordance with the following; a heat shall be the consumable electrode re-
@ melted ingots produced from steel originally melted as a single furnace charge:

@ 4.3.1 Bars, Wire, and Mechanical Tubing: AMS 2371.

@ 4.3.2 Forgings and|Forging Stock: AMS 2374.

4.3.3 Samp.le:s for n .'flcrostruct.ure (3.3.1) testing shall be full cross-sectional speeimen$ obtained from
] the f1n1§hed billet or suitable rerolled product representing the top andbottom of at least the
first, middle| and last usable ingots of each heat.

464 1;32725rova1: When specified, approval and control of forgings shall be\in accordance| with AMS

4.5 Reports:

4.5.1 The vendor of the product shall furnish with each shipment three copies of a report showing
- the results of] tests for chemical composition, macrostructure, grain size, and AMS 2300 fre-
quency-severnity rating of each heat and the results of tests on each lot to determine con-
formance to the other technical requirements of this specification. This report shall include
the purchase [order number, heat number, AMS.6611A, size, and quantity from efch heat. If
forgings are $upplied, the part number and_the size and melt source of stock usqd to make
the forgings f$hall also be included.

4.5.2 The vendor of finished or semi-finished\parts shall furnish with each shipment three copies of
a report showing the purchase order'mumber, AMS 5611A, contractor or other direct supplier
of material, plart number, and quantity. When material for making parts is prodyced or pur-
chased by the¢ parts vendor, that vendor shall inspect each lot of material to det¢rmine con-
formance to the requirements of this specification, and shall include in the reporf a statement
that the material conforms,\er shall include copies of laboratory reports showing [the results of
tests to determine conformance.

4.6 Resampling and|Retesting: Shall be in accordance with the following:

$4.6.1 Bars, Wire, and Mechanical Tubing: AMS 2371.

#4.6.2 Forgings and Forging StockT AMS 2374
5. PREPARATION FOR DELIVERY:
5.1 Identification: The product shall be identified as follows:

$5.1.1 Bars, Wire, and Mechanical Tubing: In accordance with AMS 2806.

.1.2 Forgings: In accordance with AMS 2808.

.1.3 Forging Stock: As agreed upon by purchaser and vendor.

.2 Packaging:

.2.1 The product shall be prepared for shipment in accordance with commercial practice and in com-
0 pliance with applicable rules and regulations pertaining to the handling, packaging, and trans-
portation of the product to ensure carrier acceptance and safe delivery. Packaging shall con-
form to carrier rules and regulations applicable to the mode of transportation.
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