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STEEL BARS AND FORGINGS, CORROSION AND MODERATE HEAT RESISTANT
12.5Cr -~ 0.75Ni ~ 1.0Mo - 1.0W - 0.24V

Hardened and Tempered UNS S42200
1. :
1.1 Form: This specification covers a corrosion and moderate,-heat resistant
ste¢l in the form of bars, wire, forgings, and forging-stock.
1.2 Application: Primarily for parts, such as compressor discs fand blades,
reqiiiring oxidation resistance up to 1000°F (5402C). Strength at the higher
temperatures is superior to that of the standard 12Cr type eels (AMS 5613).
) 2. APPLICABLE DOCUMENTS: The following publications form a pary of this
specification to the extent specified herein. The latest issjue of Aerospace
Material Specifications (AMS) and Aerospace Standards (AS) shall apply. The
applicable issue of other documents ‘shall be as specified in AMS 2350.
‘ 2.1 SAE|Publications: Available from SAE, 400 Commonwealth Drivie, Warrendale,
PA |15096.

2.1.1 A¢rospace Material Specifications:

BAMS 2241 - Tolerances, Corrosion and Heat Resistant Steel,| Iron Alloy,
Titanium, and Titanium Alloy Bars and Wire
AMS 2248 - Chemical Check Analysis Limits, Wrought Corrosipon and Heat
Resistant Steels and Alloys, Maraging and Other Highly-Alloyed
Steels, and Iron Alloys
2ES 2350.\=/ standards and Test Methods
S 237) - Quality Assurance Sampling of Corrosion and Heq; Resistant

Steels and Alloys, Wrought Products Except Forgings and

Forging Stock

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 Extrusions,
Carbon and Alloy Steels and Heat and Corrosion Resistant
Steels and Alloys

AMS 2808 - Identification, Forgings

AMS 5613 - Steel Bars, Forgings, Tubing, and Rings, Corrosion and Moderate

Heat Resistant, 12.5Cr (SAE 51410)

SAE Technical Board rules provide that: "All technical reports, including standards approved and practices recom-
mended, 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 com-
‘ mitment 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. Prospec-
tive users of the report are responsible for protecting themselves against liability for infringement of patents.”
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2.1.2 Aerospace Standards:

2.3

2.3.1

2.3.3

3.1.1 Check Analysis:

AS 1182 - Standard Machining Allowance, Aircraft Quality and Premium

ASTM Publications:

Quality Steel Products

Materials,

1916 Race Street, Philadelphia, PA 19103.

ASTM A370 - Mechanical Testing of Steel Products
ASTM E353 - Chemical Analysis of Stainless, Heat-Resisting, Maraging, and

Other Similar Chromium-Nickel-Iron Alloys

Available from American Society for Testing and

ASTM E381 - Macroetch Testing, Inspection, and Rating Steel Products

U.S. Government Publications:

Comprising Bars, Billets, Blooms, and Forgings

Available from Commanding Officer, N

Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA

Federal $tandards:

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

Military|Standards:

MIL-STD-163 - Steel Mill Products, Preparation for Shipment and &
TECHNICAL REQUIREMENTS:

Compositio

Shall conform to the *following percentages by weight,

aval
19120.

torage

ard
chaser:

determined|by wet chemical methodsin accordance with ASTM E353, by
spectrographic methods in accordance with Federal Test Method Stand
No. 151, Méthod 112, or by other analytical methods approved by pur
min max
Carbon 0.20 - 0.25
Manganésg -- 1.00
Silicon 0.20 - 0.60
Phosphorus - 0.040
Sulfur -— 0.030
Chromium IT.00 = I3.50
Nickel 0.50 - 1.00
Molybdenum 0.75 - 1l.25
Tungsten 0.75 - 1.25
vanadium 0.17 - 0.30
Copper - 0.50

Composition variations shall meet

AMS 2248.

the requirements of
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3.2 Condition:

[ Avs 56558

The product shall be supplied in the following condition:

3.2.1 Bars and Wire: Hardened and tempered. Bars 2.750 in. (70 mm) and under
in nominal diameter or distance between parallel sides and wire shall be
cold finished. Larger bars shall be hot finished.

3.2.2 Forgings: Hardened, tempered, and descaied.

3.2.3 Forging Stock: As ordered by the forging manufacturer.

3.3 Heat Trdatment: Bars, wire, and forgings shall be hardened by ating to
1925°F 4 25 (1050°C + 15), holding at heat for not less than & hr, and
suitably quenching and tempered by heating to not lower than 1100°F (595°C),
holding [at heat for not less than 4 hr, cooling in air, reheati to not
lower tHan 1000°F (540°C), holding at heat for not less(than 4 hr, and

cooling [(in air.

3.4 Properties:

ha
AS

3.4.2

3.4.2.1

The product shall conform to the following requirements;
rdnesg, tensile, and impact testing shall be-performed in accgrdance with

’
T™ A370

Macrogtructure: Visual examination of transverse sections as |[in 4.3.3 from
bars, |[billets, and forging stock, etched in accordance with ASTM E381 in
hot hydrochloric acid (1:1) at 160° = 180°F (70° - 80°C) for gufficient
time to develop a well-defined macrostructure, shall show no gipe or
crackg. Porosity, segregation,~inclusions, and other imperfedtions shall

be no|worse than the macrographs of ASTM E38l1 agreed upon by furchaser and
vendor.

Bars, |Wire, and Forgings:

Tengile Propertiess

Ten
Yie

g not

ile Strength, min
d Strength at 0.2% Offset, min
gation=in 4D, min
ction’ of Area, min

T equivalent,

140,000 psi (945 MPa)
115,000 psi (795 MPa)
13%
25%

u e product shall

be rejected on the basis of hardness if the tensile property
requirements are met.

3.4.2.3 Charpy Impact Strength (Notch Sensitivity): Not lower than 10 ft-1lb
g (13.5 J), determined at room temperature using a V-notched Charpy
specimen.
3.4.2.4 Decarburization:

3.4.2.4.1 Bars and wire ordered ground, turned, or polished shall be free from
decarburization on the ground, turned, or polished surfaces.
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3.4.2.4.2

3.4.2.4.3

Allowable decarburization of bars, wire, and billets ordered for
forging or to specified microstructural requirements shall be as
agreed upon by purchaser and vendor.

Decarburization of bars and wire to which 3.4.2.4.1 or 3.4.2.4.2 is
not applicable shall be not greater than shown in Table I.

TABLE 1
Nominal Diameter or Distance Depth of
Between Parallel Sides Decarburizaltion

Inches Inch

Up to 0.500, incl 0.010

Over 0.500 to 1.000, incl 0.015
Over 1.000 to 1.500, incl 0.020
Over 1.500 to 2.000, incl 0.025
Over 2.000 to 2.500, incl 0.030
Over 2.500 to 3.000, incl 0.035
Over 3.000 to 4.000, incl 0.045

TABLE I (SI
Nominal Diameter or Distance Depth of
Between Parallel Sides Decarburization
Millimetres Millimetrgs

Up to 12.50% incl 0.25

Over 12.50 to 25.00, incl 0.38
Over 25.00 to %37.50, incl 0.50
Over 37.50 to\“50.00, incl 0.62
Over 50.00(to 62.50, incl 0.75
Over 62.50.'to 75.00, incl 0.88
Over 75400 to 100.00, incl 1.12
3.4.2.4.3.1 Limits for depth of decarburization of bars over 4.000 in.

(100.00 mm) in nominal diameter or distance between parallell sides
shall be as agreed upon by purchaser and vendor.

3.4.2.4.4

Decarburization shall be measured by the microscopic method or by
Rockwell Superficial 30-N scale or equivalent hardness testing method
on hardened but untempered specimens protected during heat treatment
to prevent changes in surface carbon content. Depth of
decarburization, when measured by a hardness method, is defined as the
perpendicular distance from the surface to the depth under that

surface below which there is no further increase in hardness. Such
measurements shall be far enough away from any adjacent surface to be
uninfluenced by any decarburization or lack of decarburization thereon.
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3.4.2.4.4.1 When determining the depth of decarburization, it is permissible to
disregard local areas provided the decarburization of such areas
does not exceed the above limits by more than 0.005 in. (0.12 mm)
and the width is 0.065 in. (1.65 mm) or less.

3.4.3 Forging Stock: When a sample of stock is forged to a test coupon and heat
treated as in 3.3, specimens taken from the heat treated coupon shall
conform to the requirements of 3.4.2.1, 3.4.2.2, and 3.4.2.3. 1If
specimens taken from the stock after heat treatment as in 3.3 conform to
the requirements of 3.4.2.1, 3.4.2.2, and 3.4.2.3, the tests shall be
accepted as equivalent to tests of a forged coupon.

3.5 Qualifty: € product, as receiv 7 iform in quality
and dondition, sound, and free from foreign materials and £rojn internal and
external imperfections detrimental to usage of the product.

3.5.1 Bans and wire ordered ground, turned, or polished shall be free from

segms, laps, tears, and cracks open to the ground; turned, pr polished
sugfaces.

3.5.2 Prgdduct ordered to surface conditions other.than ground, turned, or
polished shall, after removal of the standard machining allpwance, be free
frqm seams, laps, tears, cracks, and other defects exposed fto the machined
sujfaces. Standard machining allowafce shall be in accordance with
AS|1182.

3.6 Sizeg: Except when exact lengths'or multiples of exact lengths are ordered,
strajight bars and wire will belacceptable in mill lengths of [6 - 20 ft
(2 -|6 m) but not more than 10% of any shipment shall be supplied in lengths
shorter than 10 ft (3 m).

3.7 Tolegances: Unless otherwise specified, tolerances for bars [and wire shall
conf¢rm to all applicable requirements of AMS 2241.

4, QUALITY ASSURANCE.PROVISIONS:

4.1 Responsibility for Inspection: The vendor of the product shgll supply all
samples_£6r vendor's tests and shall be responsible for perfdrming all

g requlred tests. Results of such tests shall be reported to ghe purchaser as
requ ired—by—4<-5+—Purchaser——reserves—the—right—teo—sample—and-'to perform any
confirmatory testing deemed necessary to ensure that the product conforms to
the requirements of this specification.

4.2 Classification of Tests:

4.2.1 Acceptance Tests: Tests to determine conformance to the following
'] requirements are classified as acceptance tests and shall be performed on
each heat or lot as applicable:

4.2.1.1 Composition (3.1) and macrostructure (3.4.1) of each heat.
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4.2.1.2 Tensile properties (3.4.2.1), hardness (3.4.2.2), and Charpy impact
strength (3.4.2.3) of each lot of bars, wire, and forgings.

4.2.1.3 Decarburization (3.4.2.4) and tolerances (3.7) of bars and wire.
4.2.2 Periodic Tests: Tests of forging stock to demonstrate ability to develop
2 required properties are classified as periodic tests and shall be

performed at a frequency selected by the vendor unless frequency of
testing is specified by purchaser.

«3 Preproduction—Testst+—Tests—of forgings—to—determime—conformanceto all

2

g applicable technical requirements of this specification when AMS)|2375 is
specified are classified as preproduction tests and shall be perflormed
prior to|or on the first-article shipment of a forging to a)purchaser,
when a change in material or processing, or both, requires reapproval as
in 4.4, 3nd when purchaser deems confirmatory testing to'be requilred.

4.2.3.1 For digect U.S. Military procurement of forgingsy substantiating test
data and, when requested, preproduction forgings shall be submiltted to
the cognizant agency as directed by the procuring activity, the
contraqting officer, or the request for procurement.

4.3 Sampling: |Shall be in accordance with the*following:

4.3.1 Bars and |Wire: AMS 2371.

4.3.2 PForgings |land Forging Stock: AMS(2374.

3
2 specimeng obtained from the finished billet or suitable rerolled product

representling the top and\bottom of at least the first, middle, and last
usable ingots of each(heat.

.3 Samples flor macrostructure (3.J4.1) testing shall be full cross—seEtional

4.4 Approval: [When spe¢ified, approval and control of forgings shall bp in
accordance [with AMS /2375.

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 and
macrostructure of each heat and for hardness, tensile properties, and
impact strength of each lot of bars, wire, and forgings. This report
shall include the purchase order number, heat number, AMS 5655B, size, and
quantity from each heat. If forgings are supplied, the part number and
the size and melt source of stock used to make the forgings shall also be
included.
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