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STEEL CASTINGS, SAND, CORROSION RESISTANT
16Cr - 1.9Ni (Type 431 Mod)
Normalized and Tempered UNS J91601

1. SCOPE:

1.1 Porm: This specification covers a corrosion-resistant steel/\in’ the form of
sand castings.

1.2 Applicatfon: Primarily for small parts such as air valve components
requiring corrosion resistance and strength up to 800°F (425°C).

2. APPLICABLE DOCUMENTS: The following publications form a part of this
specificakion to the extent specified herein. _The latest issue of Aerospace
Material Bpecifications (AMS) shall apply. The applicable issue Of other
documents| shall be as specified in AMS 2350.

2.1 SAE Publlications: Available from SAE, 400 Commonwealth Drive, Warrendale,
PA 1509p.

2.1.1 Aerosppce Material Specifications:

AMS 2350 - Standards and Test Methods

AMS 23l60 - Room Temperature Tensile Properties of Castings
AMS 2635 - Radiographic Inspection

AMS 26140 - Magnetic Particle Inspection

AMS 2645 - Fluoresceht Penetrant Inspection

AMS 26094 - Repair.Welding of Aerospace Castings
AMS 28|04 Identification, Castings

2.2 ASTM Publicadtions: Available from American Society for Testing and
Mater1aqs, 1916 Race Street, Phlladelphla, 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

ASTM E446 - Reference Radiographs for Steel Castings up to 2 in. (51 mm) in
Thickness

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and
engineering sciences. The use of this report isentirely voluntary, and its applicability and suitability for any particular
use, including any patent infringement arising therefrom, is the sole responsibility of the user.”
Copyright 1984 Society of Automotive Engineers, Inc. Printed in U.S.A.
All rights reserved. i
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2.3 U.S. Government Publications: Available from Commanding Officer, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120,

2.3.1 PFederal Standards:

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

2.3.2 Military Standards:

MIL—STD—19A_=_2a;ts—and—Equ4pmea%T—Pfeeedares—for—?ackaging—and—>acking of

3. TECHNICAL REQUIREMENTS:

3.1 Compositioh: 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 Standlard
No. 151, Method 112, or by other analytical methods approved by purchaser:

min max
Carbon 0.12 - 0.20
Manganese - 1.00
Silicon - 1.00
Phosphorus - 0.04
Sulfur - 0.04
Chromium 14.50 - 17.00
Nickel 1.50 - 2.25
Molybdenum - 0.75
Copper -— 0.75

3.2 condition:| Normalized and tempered.

3.3 Casting: A melt shdll be the metal poured from a single furnace charge of
] 10,000 1b (4500 kg) or less. A lot shall be all castings of the same part
number from a single melt, heat treated together as a batch, and pj:sented
for vendor s inspection at one time.

3.4 Test Specimens:

3.4.1 Chemical Analysis Specimens: Shall be of any convenient size, shape, and
form for vendor's tests. When chemical analysis specimens are required by
purchaser, specimens shall be cast to a size, shape, and form agreed upon
by purchaser and vendor.
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3.4.2 Tensile Coupons: Shall be attached to castings, if practicable, or shall
be standard keel blocks conforming to ASTM A370, unless purchaser permits
use of cast-to-size specimens. Coupons shall be cast with each melt of
metal for castings. Keel blocks shall be cast in molds made of suitable
core sand, shall be poured directly after pouring the castings, and shall
be kept in the mold until black. Metal for the coupons shall be part of
the melt which is used for the castings. Tensile specimens conforming to
ASTM A370 shall be machined from the coupons after heat treatment as in
3.5.

3.5 Heat ﬂEea%mea%+——Gaetéage—and—fepfeseﬂtative—tens%ie—coupons—sIa11 be
normallized by heating to 1825°F + 25 (995°C + 15), holding at{heat for

60 min. per inch (25 mm) of nominal cross-section but not less|than 30 min.,
ling in air and tempered by heating to 1125°F + I15,{605{C + 8),
at heat for not less than 2 hr, and cooling in~air.

Properfties: Castings and representative tensile specimens produced in
nce with 3.4.2 shall conform to the following requirements; hardness
sile testing shall be performed in acceordance with ASTM|A370:

3.6.1 As Normalized and Tempered:

3.6.1.1 Hardness of Castings: 255 - 311 HB or equivalent.

3.6.2 Aftefr Hardening and Tempering: \€Castings and representative tensile
speciimens shall have the following properties after being hapdened by
heatliing to 1900°F + 25 (1040°C + 15), holding at heat for 30|min + 3, and
quenching in oil and tempered by heating to 675°F + 25 (355°C¢ + 15),
holdling at heat for 3 hr.* 0.25, and cooling in air:

3.6.2.1 Hardness of Castings: Not lower than 38 HRC or equivalent/ determined
g in| accordance with ASTM E18.

3.6.2.2 Tepsile Properties: Shall be as follows:

3.6.2.2.1 PBeparately-Cast Coupons:

Fensile Strength, min 180,000 psi (1240 MPa)
Yield Strength at 0.2% Offset, min 140,000 psi ( 965 MPa)
Elongation in 4D, min 8%

3.6.2,2.2 Specimens Cut from Castings: When specified on the drawing or when
agreed upon by purchaser and vendor, tensile specimens as in 4.3.4
conforming to ASTM A370 shall be machined from locations indicated on
the drawing from a casting or castings selected at random from each
lot. Property requirements for such specimens shall be as shown on
the drawing or as agreed upon by purchaser and vendor and may be
defined as specified in AMS 2360.
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3.7 OQuality:

3.7.1 Castings, as received by purchaser, shall be uniform in quality and
condition, sound, and free from foreign materials and from internal and

external

imperfections detrimental to usage of the castings.

3.7.1.1 Castings shall have smooth surfaces and shall be well cleaned.
shot or grit shall not be used for final cleaning, unless otherwise
permitted by purchaser.

3.7.2 Castings
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Classification of Tests:

Acceptance Tests: Except as specified in 4.2.1.1, tests to determine
conformance to all technical requirements of this specification are
classified as acceptance tests and shall be performed on each melt or lot
as applicable.
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4.2.1.1 Tensile properties of specimens cut from castings after hardening and

4.2.2.1

4.3 sampllin

4.3.1

4.3.2

4.3.3

4.3.4

tempering shall be determined only when specified by purchaser or when
separately-cast specimens are not available. Tensile properties of
separately-cast specimens need not be determined when tensile properties
of specimens cut from castings are determined.

Preproduction Tests: Tests to determine conformance to all technical
requirements of this specification are classified as preproduction tests,
and shall be performed prior to or on the first article shipment of a
casting to a purchaser, when a change in material or processing, or both,
requires reapproval as in 4.4.2, and when purchaser deems cgnfirmatory
testing to be required.

r direct U.S. Military procurement, substantiating test|data and, when
rlequested, preproduction test material shall be submitted|to the

nizant agency as directed by the procuringtactivity, the contracting
fficer, or the request for procurement.

: Shall be in accordance with the following:

chemical analysis specimens in accordance with 3.4.1 or|a casting from

each lot.

Th
te

ee tensile coupons in accordance with 3.4.2 from each lot, except when
sile specimens cut from castings are specified.

preproduction castings:in accordance with 4.4.1 of each|part number.

or more castings from each lot when properties of specimens machined
m castings are required. Specific size, locations, and npumber of
cimens machined )from castings shall be as specified on the drawing or
agreed upon by purchaser and vendor. When size, location, and number
specimens-are not specified, not less than two tensile specimens, one
m the thickest section and one from the thinnest sectiong shall be cut
m a casting or castings from each lot.

4.4 Apprqval:

Sample castings from new or reworked patterns and the casting procedure
shall be approved by purchaser before castings for production use are
supplied, unless such approval be waived by purchaser.

Vendor shall establish for production of sample castings of each part
number, parameters for the process control factors which will produce
acceptable castings; these shall constitute the approved casting procedure
and shall be used for producing production castings. If necessary to make
any change in parameters for the process control factors, vendor shall
submit for reapproval a statement of the proposed changes in processing
and, when requested, test coupons, sample castings, or both. Production
castings incorporating the revised operations shall not be shipped prior
to receipt of reapproval.
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