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2.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or 724-776-4970 (outside USA), www.Sae.org.

AMS2175 Castings, Classification and Inspection of

AMS2248 Chemical Check Analysis Limits, Corrosion and Heat-Resistant Steels and Alloys, Maraging and Other
Highly-Alloyed Steels, and Iron Alloys

AMS2360 Room Temperature Tensile Properties of Castings

AMS2694 In-Progess-Weldingef-Castings

AMS2700 Passivation Treatments for Corrosion Resistant Steel

AMS2759 Heat Tfeatment of Steel Parts

AMS2759/5 Heat Tfeatment of Martensitic Corrosion-Resistant Steel Parts
AMS2804 Identification, Castings
2.2 ASTM Publications

Available from ASTM |International, 100 Barr Harbor Drive, P.O:xBox C700, West Conshohofken, PA 19428-2959,
Tel: 610-832-9585, wwyv.astm.org.

ASTM E 8/E 8M Tendion Testing of Metallic Materials
ASTM E 18 RocKwell Hardness of Metallic Materials

ASTM E 353 Cherpical Analysis of Stainlessy Heat Resisting, Maraging, and Other Similaf Chromium-Nickel-lIron
Alloyp

ASTM E 1417 Liquid Penetrant Testing
ASTM E 1444 Magmetic Particle Festing
ASTM E 1742 Radipgraphic.Examination

3. TECHNICAL REQUIREMENTS

3.1 Composition

Castings shall conform to the percentages by weight shown in Table 1, determined by wet chemical methods in
accordance with ASTM E 353, by spectrochemical methods, or by other analytical methods acceptable to purchaser
(See 8.2.1 and 8.2.2).
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TABLE 1 - COMPOSITION
Element min max
Carbon 0.15 0.20
Manganese -- 1.00
Silicon -- 1.00
Phosphorus -- 0.04
Sulfur -- 0.03
Chromium 12.00 14.00
Nickel 1.80 2.20
Tungsten 2.50 3.50
Molybdenum -- 0.50
Cobbar 050
15d EAa .
3.1.1 Vendor may tgst for any element not listed in Table 1 and include this analysis invthe [report of 4.5. Limits of
acceptability mpy be specified by purchaser (See 8.2.3).
3.1.2 Check Analysig

Composition variations
3.2 Melting Practice
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eat (See 8.2.5).

sprues, risers, and rejected castings) may be used only in the preparation
nelted directly without refining for pouring of castings. Melting of revert creats

or more qualified master heats/(See 3.4.2) may be melted together and po
thorized by purchaser (See.8:2:6).

odified by replenishments (See 8.2.10), vendor shall have a written pr

ch defines the controls, test, and traceability criteria for both casting
htrol factors of 4.4:2:2 shall apply.

red in-the*homogenized, austenitized and tempered condition.

1) of a master heat, or

of master heats; revert
bS a new master heat.

ired into castings using

pcedure acceptable to
s and separately-cast

Specimens shall be separately-cast, integrally-cast (See 8.2.7), or machined from a casting, and shall conform to 3.2.

341
of 4.4.2.2 shall

3.4.2

34.21

apply.

Each master heat shall be qualified by evaluation of chemical specimens.

gualification to 3.4.2 shall be acceptable to purchaser.

3.4.3

Chemical Analysis Specimens

Shall be of any convenient size and shape.

If specimens are separately-cast, vendor shall have a written procedure acceptable to purchaser. Control factors

If replenishments are made at remelt as in 3.2.3, the frequency of sampling and testing used by the vendor for
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3.4.4 Tensile Specimens

Shall be of standard proportions in accordance with ASTM E 8/E 8M with 0.250 inch (6.35 mm) diameter at the reduced
parallel gage section (See 8.3).

machined to 0.250 inch (6.35 mm) diameter.

3.4.4.1
3.4.4.2

location shall
3.5 Heat Treatment

be agreed upon by purchaser and vendor (See 8.2.8 and 8.6).

Separately-cast and integrally-cast specimens may be either cast to size, or cast oversize and subsequently

When integrally-cast specimens and specimens machined from a casting are specified, specimen size and

Castings and represen
3.5.1.

3.5.1 Homogenizatio
Heat to 2025 °F + 25 fg
3.5.2 Austenitize and
Austenitize and temper
3.6  Properties

Conformance shall bdg
specimens or specime
from a casting shall be

3.6.1

Unless otherwise spec

h Heat Treatment

Temper Heat Treatment

in accordance with AMS2759/5.

based upon testing of separately-cast specimens unless purchaser

as specified in Table 2 unless otherwise specified by cognizant engineering

Room Tempergture Tensile Properties

ative tensile specimens shall be heat treated in accordance with AMS2i754

I not less than 90 minutes and cooled at a rate equivalent to-air cool to room

qg

fied by the cognizant engineering authority, properties shall be as shown i

determined in accordanpce with ASTM E 8/E8M (See 8.3), after heat treatment in accordance wi

properties other than th

ose in Table 2 shall’be defined in accordance with AMS2360.

TABLE 2 - MINIMUM TENSILE PROPERTIES

Value
145 ksi (1000 MPa)

Property
Tensile Strength

Yield Strength at 0.2% Offset 115 ksi ( 793 MPa)

except as specified in

temperature.

pecifies integrally-cast

ns machined from a casting. Properties for integrally-cast specimens and specimens machined

huthority (See 8.6).

h Table 2, and shall be
h 3.5. When specified,

3.6.2 Hardness

Elongation n 4D (See 8.3) T0%

Unless otherwise specified, casting hardness shall be 32 - 38 HRC, or equivalent (See 8.4), determined in accordance

with ASTM E 18.
3.7 Quality

3.7.1

Castings, 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 castings. Castings shall be free of cracks, laps, hot
tears, and cold shuts, and free of scale and other process induced surface contamination which would obscure

defects.
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3.7.1.1 Unless otherwise specified, castings shall be sufficiently cleaned such that, after passivation by purchaser, the

castings shall meet the corrosion test requirement of AMS2700.

3.7.2 Castings shall be produced under radiographic control. This control shall consist of radiographic examination of
each casting part number until foundry manufacturing controls in accordance with 4.4.2 have been established.
Additional radiography shall be conducted in accordance with the frequency of inspection specified by purchaser,
or as necessary to ensure continued maintenance of internal quality.

3.7.2.1 Radiographic inspection shall be conducted in accordance with ASTM E 1742 or another method specified by

purchaser.

3.7.3 When specified, additional nondestructive testing shall be performed as follows:

3.7.3.1 Fluorescent ;Lenetrant testing in accordance with ASTM E 1417 or another method specii*ed by purchaser.

3.7.3.2 Magnetic par
3.7.4 Acceptance st

methods shall
acceptance stg

3.7.4.1 When accep
for each appl
3.7.5 Castings shall

3.7.5.1 When author

ticle testing in accordance with ASTM E 1444 or another method spécified b

hndards for radiographic, fluorescent penetrant, magnetic particle, visual
be agreed upon by purchaser and vendor (See 8.2.8).AMS2175 ma

ndards (casting grade) and frequency of inspection (casting-class).

cable method of inspection.

hot be peened, plugged, impregnated, or welded unless authorized by purch

ized by purchaser, welding in accordance*with AMS2694 or another welding

purchaser may be used.

4. QUALITY ASSURA

4.1 Responsibility for
The vendor of casting
required tests. Purchd
ensure that the casting

4.2 Classification of ]

4.2.1 Acceptance Te

NCE PROVISIONS

Inspection

b shall supply all samples for vendor's tests and shall be responsible for
Iser reserves the right to sample and to perform any confirmatory testing
5 conform to specified requirements.

ests

Sts

y purchaser.

, and other inspection
y be used to specify

ance standards are not specified, Grade C of AMS2475 as applicable to steel castings shall apply

aser.

program acceptable to

the performance of all
deemed necessary to

Composition (3.1), ten

fleproperties (3-6.1), Tardness of proguction castings (3.6.2), and app

icable requirements of

quality (3.7) are acceptance tests and shall be performed as specified in 4.3.
4.2.2 Periodic Tests

Radiographic soundness (3.7.2) and non-destructive testing (3.7.3) are periodic tests and shall be performed at a
frequency selected by vendor, unless frequency of testing is specified by purchaser.
4.2.3 Preproduction Tests

All technical requirements are preproduction tests and shall be performed on sample castings (4.3.2), when a change in
control factors occurs (4.4.2.2), or when purchaser deems confirmatory testing to be required.

4.3 Sampling and Testing

The minimum testing performed by vendor shall be in accordance with the following:
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4.3.1 One chemical analysis specimen or a casting from each master heat shall be tested for conformance with Table 1;
if 3.4.2.1 applies, test frequency shall be acceptable to purchaser.
4.3.2 One preproduction casting in accordance with 4.4 shall be inspected and tested to the requirements of the casting
drawing and to all technical requirements.
4.3.2.1 Dimensional inspection sample quantity shall be as specified by purchaser.
4.3.3 Tensile property tests shall be conducted to determine conformance with Table 2. Sampling and test frequency is
dependent upon the type and origin of specimen specified by purchaser (See 3.6) or selected by vendor
(See 4.3.3.4). When 3.4.2.1 applies, test frequency shall be acceptable to purchaser.
4.3.3.1 For separatepr-ecast-specinens-i-thefuli-heat-treated-conditien{See-3-5-—ene-speetnen from each lot shall
be tested to 3.6.1.
4.3.3.2 For integrally-cast specimens in the fully heat treated condition (See 3.5.1),{two spécimens from each lot
(See 8.2.9) shall be randomly selected and tested for conformance to 3.6.1.
4.3.3.3 For specimefns machined from a casting, one casting shall be randomly selécted from ejpch lot and tested after
heat treatment in accordance with 3.5 at each location shown on the engineering drawing| for conformance to the
properties specified by purchaser.
4.3.3.3.1 When size|and location of specimens are not shown, two test:specimens shall be testefl, one from the thickest
section and one from the thinnest section. Once established.under 4.4.2.2, test locatiorls may be changed only
as agreed Qipon by purchaser and vendor.
4.3.3.4 When accepiable to purchaser, specimens machined:from a casting may be used in lieu|of both separately-cast
and integrally-cast specimens, and integrally-cast.specimens may be used in lieu of sepgrately-cast specimens.
In each casg, the resultant properties must conform to requirements of 3.6.1, or to ajternative requirements
specified by purchaser (8.6).
4.3.3.4.1 When spetimens are selected for test as in 4.3.3.4 from an origin other than that $pecified by purchaser,
vendor shgl include in the report of 4.5 a description of the origin of the specimen that yas tested.
4.3.3.5 When casting size, section thickness, gating method, or other factors do not permit conformance with 4.3.3.2 or
4.3.3.3, sampling and testing.shall be agreed upon by purchaser and vendor.
4.3.4 Castings shall| be inspected in accordance with 3.7 to the methods, frequency, and |acceptance standards
specified by pufchaser:
4.3.5 Castings in thel heat treated condition of 3.5 for delivery shall be tested for hardness to determine conformance to
3.6.2. Unless otherwise-spee iftec-byptrchase efitbe m-eachtot-shall be in accordance with
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TABLE 3 - HARDNESS TEST SCHEDULE
Lot Size Sample Size
1to 8 All
9to 50 8
51to 90 13
91to 150 20
151to 280 32
281 to 500 50
501 to 1200 80
1201 to 3200 125
3201 and over 200
4.3.5.1 If a single cgsting from the inspection lot fails to meet the specified requirement, the gntire lot shall be 100%
inspected or feheat treated in accordance with 4.6.2.
4.4 Approval
4.4.1 Sample casting(s) from new or reworked master patterns produced under-the casting pro¢edure of 4.4.2 shall be
approved by purchaser before castings for production use are supplied; unless such approval be waived by
purchaser.
4.4.2 For each casting part number, vendor shall establish parameters-for process control factgrs that will consistently
produce castings and test specimens meeting the requirements of the casting drawing| and this specification.
These paramefers shall constitute the approved casting procédure and shall be used for prpduction of subsequent
castings and tpst specimens. If necessary to make any~change to these parameters,|vendor shall submit a
statement of the proposed change for purchaser redpproval. When requested, vendor| shall also submit test
specimens, saiple castings, or both to purchaser foi reapproval.
4.4.2.1 Production cgstings produced prior to receiptiof purchaser's approval shall be at vendor's|risk.
4.4.2.2 Control factors for producing castings and separately-cast specimens include, but are n¢t limited to, the factors

shown below
factors for se

. Supplier's procedures.shall identify tolerances, ranges, and/or control limits
parately-cast test specimens must generally represent, but need not be id

used for castjngs (See 3.2.3 and3.4.1):

Composition of ceramig
Arrangement and numt

cores, if used
er of pattérps in the mold (including integrally-cast specimens if applicable)

Size, shape, and locati
Mold refractory formul
Grain refinement meth
Mold back up material
Type of furnace, atmos
Mold preheat and meta

n of gates and risers
ion

, as applicable. Control
entical to, those factors

ds,,if applicable

phere, and charge for melting
| pouring temperatures

Fluxing or deoxidation procedure
Replenishment and alloy addition procedures, if applicable

Time molten metal is in

furnace

Solidification and cooling procedures

Cleaning operations (m

echanical and chemical)

Heat treatment for delivery and response to heat treatment

Straightening

Final inspection methods
Location and size of integrally-cast specimens and specimens machined from a casting, if applicable.
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44221

Any of the control factors for which parameters are considered proprietary by vendor may be assigned a code

designation. Each variation in such parameters shall be assigned a modified code designation.

442211

control factor details and coding at vendor's facility.

4.5 Reports

Unless otherwise agreed upon by purchaser and vendor, purchaser shall be entitled to review proprietary

The vendor of castings shall furnish with each shipment a report showing the results of tests to determine conformance to
the acceptance test requirements, and stating that the product conforms to the other technical requirements.

Unless otherwise specified, vendor shall furnish test report(s) showing the results of tests and inspections

cordancawwith 4 2 and 4 2
cCOtea e Wihtra=ara—4o-

alysis determinations, property test data, and the results of any retes

expressed nymerically to reflect actual quantitative test values.

45.1
conducted in a
45.1.1 Chemical ar
45.1.2 Hardness teq
from the sam
4.5.1.3 Inspection af
to purchaser
45.1.4  Objective ev
certification @
4.5.2 The certificatig
identification, h
individual seria
4521 If 43.3.4.1 3
tested
45.3 Test reports fo
45.3.1 Foreach ma

Composition (See 4.3.1

45.3.2 For each lot

t readings may be expressed as single values or as a range ofwalues exhib
ple size.

d preproduction results shall be reported at the frequency specified by, and
dence of purchaser’s review and acceptance of‘nonconforming material sh
ocument at each shipment. (See 7).

n document and test report(s) shall be*traceable to the purchase orde
eat treat/lot number, AMS5354F, part‘number, quantity, and when require

numbers or serial number range,

pplies, the mechanical property test report shall denote the source of th

acceptance testing-ef4.2 shall be as follows:

ster heat

)

ts conducted shall be

ited by results obtained

in a format acceptable

all be provided with the

number, master heat
| (See 5.1.2) the list of

b specimens that were

Tensile properties (Se
Inspection results (See
Hardness (See 4.3.5)

4.5.9.1,4.5.5.£20I'4.5.5.9)
4.3.4)

4.5.4 The vendor shall retain records of processing and inspection in accordance with purchaser requirements.

4.6 Resampling and

Retesting

If the results of a valid test fail to meet requirements, two additional specimens in accordance with 4.3 from the same
master heat, modified melt (See 3.2.3), or lot, as applicable, shall be tested for each nonconforming characteristic. The
results of each additional test, and the average of the results of all tests (original and retests), shall meet the specified
requirements; otherwise, the master heat or lot shall be rejected. Results of all tests shall be reported.
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	4.4.2.2.1.1 Unless otherwise agreed upon by purchaser and vendor, purchaser shall be entitled to review proprietary control factor details and coding at vendor's facility.




	4.5 Reports
	4.5.1 Unless otherwise specified, vendor shall furnish test report(s) showing the results of tests and inspections conducted in accordance with 4.2 and 4.3.
	4.5.1.1 Chemical analysis determinations, property test data, and the results of any retests conducted shall be expressed numerically to reflect actual quantitative test values.
	4.5.1.2 Hardness test readings may be expressed as single values or as a range of values exhibited by results obtained from the sample size.
	4.5.1.3 Inspection and preproduction results shall be reported at the frequency specified by, and in a format acceptable to purchaser.
	4.5.1.4 Objective evidence of purchaser’s review and acceptance of nonconforming material shall be provided with the certification document at each shipment. (See 7).

	4.5.2 The certification document and test report(s) shall be traceable to the purchase order number, master heat identification, heat treat/lot number, AMS5354F, part number, quantity, and when required (See 5.1.2) the list of individual serial number...
	4.5.2.1 If 4.3.3.4.1 applies, the mechanical property test report shall denote the source of the specimens that were tested

	4.5.3 Test reports for acceptance testing of 4.2 shall be as follows:
	4.5.3.1 For each master heat
	4.5.3.2 For each lot

	4.5.4 The vendor shall retain records of processing and inspection in accordance with purchaser requirements.

	4.6 Resampling and Retesting
	4.6.1  A test may be declared invalid if failure is due to specimen mispreparation, test equipment malfunction, improper test procedure, or the presence of random process defects such as inclusions or gas holes in a tensile specimen.
	4.6.2 Unless otherwise authorized by purchaser, castings and specimens may be subjected to not more than one reheat treatment cycle of 3.5, 3.5.1.1, or 3.5.1.2, respectively in the event of hardness and/or property failure.  Upon reheat treatment, cas...
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	5.2 Packaging
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	7. REJECTIONS
	8. NOTES
	8.1 A change bar (|) located in the left margin is for the convenience of the user in locating areas where technical revisions, not editorial changes, have been made to the previous issue of this document. An (R) symbol to the left of the document tit...
	8.2 Terms used in this AMS are defined as follows. Other terms not specifically defined are clarified in ARP1917.
	8.2.1  "Acceptable to Purchaser"
	8.2.2  "Purchaser"
	8.2.3  "Specified"
	8.2.4 "Melt"
	8.2.5  "Master Heat"
	8.2.6  "Authorized by Purchaser"
	8.2.7  "Integrally-Cast Specimen"
	8.2.8  "Agreed Upon By Purchaser and Vendor"
	8.2.9 "Lot"
	8.2.10  "Refined Metal"

	8.3 ASTM E 8M may be used for establishing dimensions in SI units, except that the gage length shall be equal to four times the nominal diameter of the reduced section of the tensile specimen.
	8.4 Hardness conversion tables for metals are presented in ASTM E 140.
	8.5 Dimensions and properties in inch/pound units and the Fahrenheit temperatures are primary; dimensions and properties in SI units and the Celsius temperatures are shown as the approximate equivalents of the primary units and are presented only for ...
	8.6 Purchase documents should specify not less than the following:


