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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 +1 724
AMS2175
AMS2360
AMS2694
AMS2804

AMS-H-6875

-776-4970 (outside USA), www.sae.org.

Castings, Classification and Inspection of

Room Temperature Tensile Properties of Castings
In-Process Welding of Castings

Identification, Castings

Heat Treatment of Steel Raw Materials

ARP1917 Clarific

2.2 ASTM Publicatio

Available from ASTM
Tel: 610-832-9585, wv

ASTM A370 Mecha
ASTM A751 Standd
ASTM E140 Hardnsg
Hardng
ASTM E1417  Liquid
ASTM E1444 Magne
ASTM E1742 Radiog

3. TECHNICAL REQU
3.1 Composition

Castings shall conform
other analytical method

htion of Terms Used in Aerospace Metals Specifications
NS

International, 100 Barr Harbor Drive, P.O. Box C700, West'Conshoho
w.astm.org.

nical Testing of Steel Products
rd Test Methods, Practices, and Terminology for*Chemical Analysis of Stee

ss Conversion Tables for Metals Relationship Among Brinell Hardness, Vick
ss, Superficial Hardness, Knoop Hardness, Scleroscope Hardness, and Le

Penetrant Examination
ic Particle Examination
raphic Examination

IREMENTS

to the percentages by weight shown in Table 1, determined in accordance
S acceptable to purchaser (see 8.2.1 and 8.2.2).

cken, PA 19428-2959,

Products

ers Hardness, Rockwell
b Hardness

with ASTM A751 or by

3.1.1

Table 1 - Composition
Element Min Max
Carbon 0.25 0.35
Manganese 0.60 0.95
Silicon -- 1.00
Phosphorus -- 0.04
Sulfur -- 0.04
Chromium 0.35 0.65
Nickel 0.35 0.75
Molybdenum 0.15 0.30
Copper -- 0.35

Limits of acceptability may be specified by purchaser (see 8.2.3).

Producer may test for any element not otherwise listed in Table 1 and include this analysis in the report of 4.5.
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3.2 Melting Practice

Castings and specimens shall be poured at casting producer's facility either from a melt (see 8.2.4) of a master heat or
directly from a master heat (see 8.2.5).

3.2.1 Revert (gates, sprues, risers, and rejected castings) may be used only in the preparation of master heats; revert
shall not be remelted directly, without refining, for pouring of castings. Melting of revert creates a new master heat.

3.2.2 Portions of two or more qualified master heats (see 3.4.2) may be melted together and poured into castings using
a procedure authorized by purchaser (see 8.2.6).

3.2.3 If modifications, such as alloy additions or replenishments, are made by the producer at remelt, producer shall have
a written procedure acceptable to purchaser which defines the controls, test, and traceability criteria for both
castings and separately-cast specimens. Control factors of 4.4.2.2 shall apply.

3.3 Condition
Castings shall be delivgred in the normalized and tempered condition.
3.4 Test Specimens
Specimens shall be eithjer separately-cast, integrally-cast (see 8.2.7), or machined from a casting, and shall conform to 3.2.

3.4.1 If specimens are separately-cast, producer shall have a written pracedure acceptable to pufchaser. Control factors
of 4.4.2.2 shallfapply.

3.4.2 Each master h¢at shall be qualified by evaluation of chemical analysis hardness and tensile specimens.

3.4.2.1 If alloy additipns or replenishments are made at remelt as in 3.2.3, the frequency of samp|ing and testing used by
the producer(for qualification to 3.4.2 shall be acceptable to purchaser.

3.4.2.2 The tensile tests of 3.4.2 are not required if these tests are conducted using integrally-chast specimens (4.3.3.2)
or specimeng machined from a casting(4.3.3.3).

3.4.3 Chemical Analysis Specimens
Shall be of any convenient size and shape!
3.44 Tensile Specimens

Shall be of standard prqportiéns'in accordance with ASTM A370 with 0.250 inch (6.35 mm) diametef at the reduced parallel
gage section.

3.4.4.1 Separately-cast and integrally-cast specimens may be either cast to size or cast oversize and subsequently
machined to 0.250 inch (6.35 mm) diameter.

3.4.4.2 When integrally-cast specimens and specimens machined from a casting are specified, specimen size and
location shall be as agreed upon by purchaser and producer (see 8.2.8 and 8.6).

3.4.5 Hardness Specimens for Response to Heat Treatment
May be a representative specimen or a casting.
3.5 Heat Treatment

Castings and representative tensile specimens shall be heat treated in accordance with AMS-H-6875 except as specified
in 3.5.1 and 3.5.2.
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3.5.1  Production Castings and Specimens
3.5.1.1 Normalize

Heat to a selected temperature in the range 1700 to 1750 °F (927 to 954 °C), in an atmosphere neutral to the specified
carbon range, hold at heat for not less than 1 hour, and cool at a rate equivalent to that obtained in still air.

3.5.1.2 Temper
Heat to a temperature not lower than 500 °F (260 °C).
3.5.2 Response to Heat Treatment

After heat treatment in accordance with 3.5.1, castings or specimens shall be heat treated as follows for subsequent testing
to demonstrate responge o heat freatment.

3521 Harden

Heat to 1600 °F + 25 °K (871 °C £ 14 °C), in an atmosphere neutral to the specified carbon range, hold at heat for not less
than 30 minutes, and qpench in oil.

3.5.2.2 Temper

Heat to a temperature rot lower than 800 °F (427 °C), hold at heat for 1 hour for each inch (25 mm)|of cross section but not
less than 1 hour, and c¢ol in air.

3.5.3 Tensile specimens used for master heat qualification may*be heat treated separately from ¢astings.
3.6  Properties
Conformance shall be ased upon testing separately-cast-specimens unless purchaser specifies injegrally-cast specimens
or specimens machined from a casting. Properties of infegrally-cast specimens or specimens machiped from a casting shall
be as specified by purchaser.

3.6.1 Room Tempergture Tensile Properties

Shall be as shown in Tlable 2, determined’in accordance with ASTM A370, after heat treatment ij accordance with 3.5.1
and 3.5.2. Properties ofher than thoselisted may be defined as specified in AMS2360.

Table 2 - Minimum tensile properties

Property Value
Tensile ernngfh 150 ksi (1 Q34 '\ADD)
Yield Strength at 0.2% Offset 125 ksi ( 862 MPa)
Elongation in 4D 5%
Reduction in Area 10%

3.6.2 Hardness

Shall be as follows, determined in accordance with ASTM A370:
3.6.2.1 Castings as Normalized and Tempered

Shall be not higher than 99 HRB, or equivalent (see 8.3).
3.6.2.2 Castings and Specimens as Hardened and Tempered

Shall be 32 to 38 HRC, or equivalent (see 8.3).
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3.6.3

Carburization or Decarburization

The carbon content shall be within the limits of 3.1 throughout the casting except within 0.003 inch (0.08 mm) of the surface.

3.7 Quality

3.71

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 shall be free of scale and other process-induced surface contamination which would obscure

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

Fluorescent penetrant inspection in accordance with ASTM E1417 or‘another method sp

10 ensure continued maintenance or Internal quality.

inspection shall be conducted in accordance with ASTM E1742 aor"anoth

, castings shall be subjected to additional nondestructive testing-as follows:

ticle inspection in accordance with ASTM E1444 ar. other method specified

ndards for radiographic, magnetic particle, (fluorescent penetrant, visua

er method specified by

ecified by purchaser.
Dy purchaser.

, and other inspection

methods shall |be as agreed upon by purchaser and preducer (see 8.2.8). AMS2175 npjay be used to specify

defects.
3.7.2
or as necessar
3.7.2.1  Radiographig
purchaser.
3.7.3 When specified
3.7.31
3.7.3.2 Magnetic par
3.7.4 Acceptance st
acceptance st
3.7.4.1  When accep
gas holes, s
maximum dir]
3.7.5
3.7.5.1  When author

purchaser may be used.

3.8 Exceptions

Any exceptions shall bg

Castings shall not be peened, plugged, impregnated, or welded unless authorized by purch

dards (casting grade) and frequency of inspection (casting class).

ance standards are not specified, Grade C of AMS2175 shall apply and rag
bnd spots, and inclusions shall be”cause for rejection when closer to thd
hension.

zed by purchaser,(welding in accordance with AMS2694 or other welding

authorized by purchaser and reported as in 4.5.2.

iographic indications of
edge than twice their

aser.

program acceptable to

4. QUALITY ASSURA

NCE PROVISIONS

4.1 Responsibility for

Inspection

The producer of castings shall supply all samples for producer's tests and shall be responsible for the performance of all
required tests. Purchaser reserves the right to sample and to perform any confirmatory testing deemed necessary to ensure

that the castings confor

m to specified requirements.

4.2 Classification of Tests

421

Acceptance Tests

Composition (3.1), tensile properties (3.6.1), hardness (3.6.2.1 and 3.6.2.2), and the applicable requirements of quality (3.7)
are acceptance tests and shall be performed as specified in 4.3.
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422

Periodic Tests

Carburization/decarburization (3.6.3) and radiographic soundness (3.7.2) are periodic tests and shall be performed at a
frequency selected by producer unless frequency of testing is specified by purchaser.

423

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), and when purchaser deems confirmatory testing to be required.

4.3 Sampling and Testing

The minimum testing performed by producer shall be in accordance with the following:

4.3.1

43.2

4321

433

4.3.3.1

4332

4.3.3.3

4.3.3.3.1 When size

One chemical &
if 3.4.2.1 applig

One preproduc]
all technical reg

Dimensional
Tensile tests sh
upon the type 4
3.4.2.1 applies

For separate
heat shall be

For integrally|
be tested for

For specimens machined from a casting, ohe casting shall be randomly selected from e4

hardened an
3.6.1.

nalysiS Specimen or a casting from each master heat shall be tested for cor
s, test frequency shall be acceptable to purchaser.

ion casting in accordance with 4.4 shall be tested to the requirements of the
uirements.

nspection sample quantity shall be as specified by purchaser:
all be conducted to determine conformance with Table'2/ Sampling and test
nd origin of specimen specified by purchaser (see:3.6) or selected by produ

test frequency shall be acceptable to purchaset:

y-cast specimens in the hardened and tempéred condition of 3.5.2, one speq
tested for conformance with 3.6.1.

Lcast specimens in the hardened and tempered condition of 3.5.2, two specir
conformance with 3.6.1.

] tempered condition of 3.5.2 at locations shown on the engineering drawir

and location of specimens are not shown, two test specimens shall be teste|
one from thesthinnest section. Once established under 4.4.2.2, test locatior]
ipon by purchaser and producer.

able to purchaser, specimens machined from a casting may be used in lieu

formance with Table 1;

casting drawing and to

frequency is dependent

Cer (see 4.3.3.4). When

imen from each master

hens from each lot shall

ch lot and tested in the
g for conformance with

d, one from the thickest
s may be changed only

of both separately-cast
hrately-cast specimens.

or to alternative requirements specified by purchaser (see 8.5).

parately-cast specimen

When specimens are selected for test as in 4.3.3.4 from an origin other than that specified by purchaser,

producer shall include in the report of 4.5 a description of the source of the specimen that was tested.

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 as agreed upon by purchaser and producer.

section ang
as agreed
4.3.3.4 When accep
requirements
4.3.3.41
4.3.35
434

435

4351

Castings shall be inspected in accordance with 3.7 using the methods, frequency, and acceptance standards

specified by pu

rchaser.

Unless otherwise specified by purchaser, one casting from each lot shall be tested for hardness to determine
conformance with 3.6.2.1.

In the event of failure, the entire lot shall be 100% inspected or reheat treated in accordance with 4.6.2.
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4.3.6 After heat treatment as in 3.5.1 and 3.5.2, one casting, or a specimen representing the
casting, from each master heat shall be tested for hardness to determine conformance with

thickest section of the
3.6.2.2.

4.3.6.1 Inevent of failure, castings and specimens may be reheat treated in accordance with 4.6.2.

4.4 Approval

441 Sample casting(s) from new or reworked master patterns produced under the casting procedure of 4.4.2 shall be
approved by purchaser before castings for production use are supplied, unless such approval is waived by
purchaser.

4.4.2 For each casting part number, producer shall establish parameters for process control factors that will consistently
produce castings and test specimens meeting requirements of the casting drawing and this specification. These
parameters shall constrtute the approved castrng procedure and shaII be used for productron of subsequent castings
and test specinier f | submit a statement of
the proposed hanges for purchaser reapproval When requested, producer shall also."submit test specimens,
sample castingp, or both to purchaser for reapproval.

4421 Production castings produced prior to receipt of purchaser's approval shall be<atproducdr's risk.

4.4.2.2 Control factofs for producing castings and separately-cast specimens include, but are npt limited to, the factors

Producer's procedures shall identify tolerances, rangesiand/or control limit
parately-cast specimens must generally represent, but.need not be identicg

shown below
factors for s¢

5, as applicable. Control
| to, those factors used

for castings (pee 3.2.3 and 3.4.1):

cores, if used

er of patterns in the mold (including integrally=cast specimens, if applicable
n of gates and risers

ion

ds, if applicable

veight, thickness, or number of dips)

bhere, and charge for melting

Composition of ceramig
Arrangement and numk
Size, shape, and IocatiT
Mold refractory formula
Grain refinement methg
Mold backup material (
Type of furnace, atmos
Mold preheat and metal pouring temperatures

Fluxing or deoxidation procedure

Replenishment and allqy addition procedures,\if applicable
Time molten metal is in|furnace

Solidification and coolirj]g procedures

Cleaning operations (mechanical and.chemical)

Welding procedure, if applicable

Heat treatment
Straightening
Final inspection methods

Location of specimens riachined from castings, if applicable

44221 Any of the control factors of 4.4.2.2 for which parameters are considered proprietary by producer may be
assigned a code designation. Each variation in such parameters shall be assigned a modified code designation.
442211 Unless otherwise agreed upon by purchaser and producer, purchaser shall be entitled to review proprietary

control factor details and coding at producer's facility.


https://saenorm.com/api/?name=2aed08dcbfbb2b80343b5cf97b45614f

SAE INTERNATIONAL

AMSS5334™J

Page 8 of 10

45 Reports

4.5.1

The producer of castings shall furnish with each shipment a report showing the results of tests to determine

conformance to the acceptance test requirements. This report shall include the purchase order number, master
heat identification, heat treat/lot identification, AMS5334J, part number, quantity, and source and tempering

temperature of

4.5.2

tensile specimens.

When material produced to this specification has exceptions authorized by purchaser taken to the technical

requirements listed in Section 3, the report shall contain a statement "This material is certified as AMS5334J(EXC)

because of the

4.6 Resampling and

following exceptions:" and the specific exceptions shall be listed.

Retesting

If results of a valid test fail to meet specified requirements, except as in 4.3.4.1, two additional specimens in accordance

with 4.3 from the same
characteristic. The resu
specified requirements;

46.1 A test may be
test procedure,
4.6.2 Unless otherwi

treatment cycle
and specimens|

5. PREPARATION F(
5.1 Identification
Unless otherwise speci

5.2 Traceability

Individual castings sha
acceptance by purchas

5.3 Packaging

Castings shall be prepared for shipment in accordance with commercial practice and in complian

and regulations pertain
safe delivery. Castings

master heat, modiffed melt (See 3.2.3), or 1ot as appliicable, shaltbe tested
Its of each additional test, and the average of the results of all tests (original
otherwise, the master heat or lot shall be rejected. Results of all tests)shall

Heclared invalid if failure is due to specimen mispreparation, test.equipmen
or the presence of random process defects, such as inclusions/er gas holes

be authorized by purchaser, castings and specimens may/be subjected to nq
of 3.5.1 and 3.5.2 in the event of hardness and/or preperty failure. Upon rel
shall be submitted for testing in accordance with 4,333, 4.3.4, 4.3.5, and 4.3

R DELIVERY

ied by purchaser, individual castingsshall be identified in accordance with

| be traceable to their conditions of manufacture and inspection up to an

er.

ng to the.handling, packaging, and transportation of the castings to ensure
shallbe protected from corrosion during commercial transportation.

6. ACKNOWLEDGM

or each nonconforming
and retests), shall meet
be reported.

t malfunction, improper
, in a tensile specimen.

t more than one reheat
eat treatment, castings
.6.

AMS2804.

J including the point of

Ce with applicable rules
carrier acceptance and

NT

A producer shall mention this specification number and its revision letter in all quotations and when acknowledging purchase

orders.

7. REJECTIONS

Castings not conforming to this specification, or to modifications authorized by purchaser, will be subject to rejection.

8. NOTES

8.1 Revision Indicato

r

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 title
indicates a complete revision of the document, including technical revisions. Change bars and (R) are not used in original
publications, nor in documents that contain editorial changes only.
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	4.3.3.4 When acceptable 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 separately-cast specimens. In each case, the result...
	4.3.3.4.1 When specimens are selected for test as in 4.3.3.4 from an origin other than that specified by purchaser, producer shall include in the report of 4.5 a description of the source of the specimen that was 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 as agreed upon by purchaser and producer.

	4.3.4 Castings shall be inspected in accordance with 3.7 using the methods, frequency, and acceptance standards specified by purchaser.
	4.3.5 Unless otherwise specified by purchaser, one casting from each lot shall be tested for hardness to determine conformance with 3.6.2.1.
	4.3.5.1 In the event of failure, the entire lot shall be 100% inspected or reheat treated in accordance with 4.6.2.

	4.3.6 After heat treatment as in 3.5.1 and 3.5.2, one casting, or a specimen representing the thickest section of the casting, from each master heat shall be tested for hardness to determine conformance with 3.6.2.2.
	4.3.6.1 In event of failure, castings and specimens may be reheat 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 procedure of 4.4.2 shall be approved by purchaser before castings for production use are supplied, unless such approval is waived by purchaser.
	4.4.2 For each casting part number, producer shall establish parameters for process control factors that will consistently produce castings and test specimens meeting requirements of the casting drawing and this specification. These parameters shall c...
	4.4.2.1 Production castings produced prior to receipt of purchaser's approval shall be at producer's risk.
	4.4.2.2 Control factors for producing castings and separately-cast specimens include, but are not limited to, the factors shown below. Producer's procedures shall identify tolerances, ranges, and/or control limits, as applicable. Control factors for s...
	4.4.2.2.1 Any of the control factors of 4.4.2.2 for which parameters are considered proprietary by producer may be assigned a code designation. Each variation in such parameters shall be assigned a modified code designation.
	4.4.2.2.1.1 Unless otherwise agreed upon by purchaser and producer, purchaser shall be entitled to review proprietary control factor details and coding at producer's facility.




	4.5 Reports
	4.5.1 The producer of castings shall furnish with each shipment a report showing the results of tests to determine conformance to the acceptance test requirements. This report shall include the purchase order number, master heat identification, heat t...
	4.5.2 When material produced to this specification has exceptions authorized by purchaser taken to the technical requirements listed in Section 3, the report shall contain a statement "This material is certified as AMS5334J(EXC) because of the followi...

	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 3.5.1 and 3.5.2 in the event of hardness and/or property failure. Upon reheat treatment, castings and specimens shal...
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	7. REJECTIONS
	8. NOTES
	8.1 Revision Indicator
	8.2 Terms used in AMS are clarified in ARP1917 and as follows:
	8.2.1 Acceptable to Purchaser
	8.2.2 Purchaser
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	8.2.4 Melt
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	8.2.8 Agreed Upon by Purchaser and Producer
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	8.3 Hardness conversion tables for metals are presented in ASTM E140.
	8.4 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 ...
	8.5 Purchase documents should specify not less than the following:
	8.6 Similar Specifications
	8.7 Unless otherwise specified, the material producer shall work to the revision of this specification (AMS5334) in effect on the date of order placement. Unless otherwise specified, material manufactured and certified to the immediately previous revi...


