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1. SCOPE:
1.1 Form:

This specification covers a corrosion resistant steel in the form of investment castings.
1.2 Application:

These castings have been used typically for parts requiring good corrosion resistarjce and strength
up to 600 °F (316 °C), but usage is not limited tasuch applications (See 8.3).

1.2.1 Certain professing procedures and service conditions may cause these castings [to become
subject to sfress-corrosion cracking; ARP1110 recommends practices to minimize such conditions.
Where stregs-corrosion is considered to be a factor, precipitation heat treatment $hould be
performed at a temperature notdower than 1000 °F (538 °C).

2. APPLICABLE DOCUMENTS:

The issue of the following:documents in effect on the date of the purchase order form|s a part of this
specification to|the extent'specified herein. The supplier may work to a subsequent :I‘(:vision of a
document unlegs a specific document issue is specified. When the referenced document has been
canceled and nossuperseding document has been specified, the last published issue ¢f that document
shall apply.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

Copyright 2001 Society of Automotive Engineers, Inc.
All rights reserved. Printed in U.S.A.

QUESTIONS REGARDING THIS DOCUMENT: (724) 772-7161 FAX: (724) 776-0243
TO PLACE A DOCUMENT ORDER: (724) 776-4970 FAX: (724) 776-0790
SAE WEB ADDRESS: http://www.sae.org
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2.1

2.2

2.3

SAE Publications:

Available from

AMS 2248

AMS 2360
AMS 2694

SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

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

Room Temperature Tensile Properties of Castings
Dnlnnir \I\Inlding of Aerospace (‘chingc

Is and Alloys,

AMS 2804
ARP1110

ASTM Publid

Available from ASTM, 100 Barr Harbor Drive, West Conshohao¢ken, PA 19428-2959.

ASTM E 8
ASTM E 8M
ASTM E 18
ASTM E 353

ASTM E 1417
ASTM E 1444
ASTM E 1742

e

Identification, Castings

Minimizing Stress Corrosion Cracking in Wrought Forms of Steef an
Resistant Steels and Alloys

ations:

Tension Testing of Metallic Materials

Tension Testing of Metallic Materials (Metric)

Rockwell Hardness and Rockwell Superficial Hardness of Metallic
Chemical Analysis of Stainless, Heat Resisting, Maraging, and Otf
Chromium-Nickel-Iron Alloys

Standard Practice for Liquid(Penetrant Examination
Standard Practice for Magnetic Particle Examination
Radiographic Examination

U.S. Governrhent Publications:

Available from
Philadelphia,

MIL-H-6875
MIL-STD-2073

DODSSP, Subscription Services Desk, Building 4D, 700 Robbins A

PA 19111.5094.

Heat Treatment of Steels, Process for

-1-DOD Materiel, Procedures for Development and Application of P

] Corrosion

Materials
er Similar

enue,

ackaging

Requirements

MIL-STD-2175
QQ-P-35

Castings, Classification and Inspection of
Passivation Treatments for Corrosion Resistant Steel

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 - 0.06
Manganese -- 0.70
Silicon 0.50 1.00
Phosphorus - 0.025
Striftr == 8-625
Chromium 15,50 16.70
Nickel 3.60 4.60
Columbium 0.15 0.40
Copper 2.80 3.50
Tantalum - 0.05
Aluminum - 0.05
Tin - 0.02
Nitrogen - 0.05
3.1.1 Vendor may test for any element not listed in Table.1and include this analysis in the report of 4.5.
Limits of acgeptability may be specified by purchaser (See 8.2.3).

3.1.2

3.2

3.2.1

3.2.2

3.2.3

3.3

Check Anal
Melting Pract

Castings and
of a master h

Revert (gat
heats; reve
revert creat

Portions of

ysis: Compaosition variations shallmeet the applicable requirements o
ce:

specimens shall be poured at the casting vendor's facility either from g
bat or directly froma-master heat (See 8.2.5).

bS, sprues, risers, and rejected castings) may be used only in the prep
t shall notderemelted directly, without refining, for pouring of casting
PS a new.master heat.

wo'or more qualified master heats (See 3.4.2) may be melted togethe

AMS 2248.

melt (See 8.2.4)

Aration of master
5. Melting of

and poured into

castings us

ng-a Inrnr‘pdurp authaorized hy Inllrr‘h;mpr (Qpp 82 6)

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

shall apply.

Condition:

Castings shall be homogenization and solution heat treated, except as specified in 3.3.1 or 3.3.2.

3.3.1 When specified by purchaser, castings shall be solution heat treated, omitting homogenization heat

treatment.
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3.3.2

3.3.3

When specified by purchaser, castings shall be solution heat treated twice, omitting
homogenization heat treatment.

Precipitation heat treatment of castings shall not be performed by vendor unless purchaser
specifies that castings are to be supplied in one of the age conditions specified in 3.5.3 (See 8.5).

3.4 Test Specimens:

Specimens s
and shall conform to 3.2.

3.4.1

3.4.2 Each mastgr heat shall be qualified by evaluation of chemical and-tensile specimg

3.4.2.1

3.4.2.2

3.4.2.3

3.4.3 Chemical Analysis Specimens: Shall be of any convenient size and shape.

3.4.4 Tensile Spgcimens: Shall he of standard proportions in accordance with ASTM E
with 0.250 i

3.44.1

3.4.4.2

If specimenis are separately-cast, vendor shall have a written procedure aeceptah

Control fac

If alloy ad

testing used by the vendor for qualification to 3.4.2 shall:be acceptable to purch

The tensi

specimengs (4.3.3.2) or specimens machined from*castings (4.3.3.3).

Tensile specimens shall be heat treated tothe H925 condition of 3.5.3. Qualifig
-cast specimens to conditionsiother than H925 need be performed ofly when

separatel
specifical

Separately-cast and/integrally-cast specimens may be either cast to size, or cag
subsequegntly machined to 0.250 inch (6.35 mm) diameter.

When int

rs of 4.4.2.2 shall apply.

ditions or replenishments are made at remelt asdn'3.2.3, the frequency

e tests of 3.4.2 are not required if these tests are conducted using inte

y required by purchaser (See 8.5).

nch (6.35 mm)diameter at the reduced parallel gage section.

from castings,
le to purchaser.
bns.

of sampling and
aser.

bgrally-cast

ations of

B or ASTM E 8M

bt oversize and

cified, specimen

arallv-cast snecimens-and snecimens machined from castinas-are snd
~J J L L J L

size and location shall be agreed upon by purchaser and vendor (See 8.2.8 and 8.5).

3.5 Heat Treatment:

Castings and representative tensile specimens shall be heat treated in accordance with MIL-H-6875
except as specified in 3.5.1 and 3.5.2.

3.5.1 Castings and Tensile Specimens:

3.5.1.1 Homogenization Heat Treatment: Heat to 2100 °F £ 25 (1149 °C + 14), hold at heat for not less
than 90 minutes, and cool as required to below 70 °F (21 °C).
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3.5.1.2 Solution Heat Treatment: Heat to 1900 °F + 25 (1038 °C * 14), hold at heat for 1 hour per inch
(25 mm) of section thickness but not less than 30 minutes, and cool as required to below 70 °F
(21 °C).

3.5.2 Specimens: After heat treatment in accordance with 3.5.1, specimens shall, unless otherwise
specified, be heat treated in accordance with the following:

3.5.2.1 Precipitation Heat Treatment: Heat to 925 °F £ 10 (496 °C + 6), hold at heat for not less than 90
minutes, and-caolin air

3.5.3 Alternative Precipitation Heat Treatments: Castings, when specified, and representative tensile
specimens,|precipitation heat treated to a particular condition in accordanee’with the
correspond|ng temperatures and times shown in Table 2 and cooled inqair, shall gxhibit the
properties qf Tables 3 and 4 for the specified condition. Tensile and hardness tedts shall be made
in only one precipitation heat treated condition. Unless otherwisecspecified, the precipitation heat
treated test|ng condition shall be H925 (See 3.3.3 and 3.4.2.3);

TABLE 2 - Precipitation Heat Treat Parameters

Minimum
Condition Temperature Time at Heat
H900 900 °F +,10 (482 °C £ 6) 90 minutes
H925 925 °F'+10 (496 °C + 6) 90 minutes

H1000 1000 °F £ 10 (538 °C £ 6) 90 minutes
H1025 1025 °F £ 10 (552 °C £ 6) 90 minutes
H1100 1100 °F £ 10 (593 °C £ 6) 90 minutes
H1150 1150 °F £ 10 (621 °C £ 6) 90 minutes

3.5.4 Tensile specimens used for master heat qualification may be heat treated separatgly from castings.

3.6 Properties:

Conformance shall be based upon testing of separately-cast specimens unless purchaser specifies
integrally-cast specimens or specimens machined from castings. Properties for integrally-cast
specimens or specimens machined from castings shall be specified by purchaser (See 8.5).

3.6.1 Room Temperature Tensile Properties: Shall be as specified in 3.6.1.1, determined in accordance
with ASTM E 8 or ASTM E 8M. Properties other than those listed may be defined as specified in
AMS 2360.

3.6.1.1 Separately-Cast Specimens: Shall be as shown in Table 3.
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TABLE 3A - Minimum Tensile Properties, Inch/Pound Units

Tensile  Yield Strength
Condition  Strength at 0.2% Offset Elongation Reduction

(See 3.5.3) ksi ksi in4D, %  of Area, %
H900 180 160 6 15
H925 180 150 6 15
H1000 150 130 8 20
H1025 150 130 10 20
H1100 130 120 10 25
H1150 125 110 12 25

TABLE 3B - Minimum Tensile Properties, Sl Units

Tensile  Yield Strength
Condition  Strength at 0.2% Offset> Elongation Reduction

(See 3.5.3) MPa MPa in4D, %  of Area, %
H900 1241 1103 6 15
H925 1241 1034 6 15
H1000 1034 896 8 20
H1025 1034 896 10 20
H1100 896 827 10 25
H1150 862 758 12 25

3.6.2 Hardness: $hall be as\follows, determined in accordance with ASTM E 18.

3.6.2.1 Castings:|Castings, which are heat treated to the condition of 3.3, shall have haidness not higher
than 36 I—1RC.

3.6.2.2 Alternative Hardness Requirements: Shall be not lower than shown in Table 4 for the
corresponding precipitation heat treated condition.
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3.6.2.3 Representative Specimens: Hardness not applicable.

3.7 Quality:

3.7.1 Castings, a
extent defin

be free fronp porosity, foreign materials, and imperfections detrimental to their per

Castings sh
contaminati

3.7.2 Castings sh

examination of each casting part number until foundry manufacturing controls in &

4.4.2 have
frequency d
of internal @

3.7.2.1 Radiogra
I specified

TABLE 4 - Minimum Hardness

Condition Hardness
(See 3.5.3) HRC

HO00 40
H925 40
H1000 34
H1025 34
H1100 30
H1150 28

5 received by purchaser, shall be uniform-ir’quality and condition. Cas|
ed in 3.7.2, 3.7.3, and 3.7.4, or in supplemental standards specified b

all be free of cracks, laps, hot tears, and cold shuts, and free of scale &
on which would obscure defects:

all be produced under radiographic control. This control shall consist
been established.~Additional radiography shall be conducted in accor
f inspection specified by purchaser or as necessary to ensure continu

uality.

bhic inspection shall be conducted in accordance with ASTM E 1742 o
by pdrchaser.

tings shall, to the
y the purchaser,
formance.

Ind other surface

of radiographic
\ccordance with
ance with the

ed maintenance

another method

3.7.3 When spec

fiad _additionalnondaestructivia tactina chall ha narfarmad ac fallawc:
T T oot o et oo e Structry et Sty —ST et g e P e o e o aoTomToYWwoT

3.7.3.1 Fluorescent penetrant inspection in accordance with ASTM E 1417 or another method specified
by purchaser.

3.7.3.2 Magnetic particle inspection in accordance with ASTM E 1444 or another method specified by
purchaser.

3.7.4 Acceptance standards for radiographic, magnetic particle, fluorescent penetrant, visual, and other
inspection methods shall be agreed upon by purchaser and vendor (See 8.2.8). MIL-STD-2175
may be used to specify acceptance standards (casting grade) and frequency of inspection (casting

class).
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3.7.4.1 When acceptance standards are not specified, Grade C of MIL-STD-2175 shall apply for each
applicable method of inspection.

3.7.5 Castings shall not be peened, plugged, impregnated, or welded unless authorized by purchaser.

3.7.5.1 When authorized by purchaser, welding in accordance with AMS 2694 or other welding program

acceptabl

4. QUALITY ASS

e to purchaser may be used.

IRANCE PRQVISIONS:

4.1 Responsibility

The vendor o
performance
confirmatory
requirements

4.2 Classification

4.2.1 Acceptancs
castings (3.
4.3.

4.2.2 Periodic Te
(3.7.2) are
frequency d

4.2.3 Preproducti
performed
purchaser g

4.3 Sampling and

The minimum

for Inspection:

f castings shall supply all samples for vendor's tests and shalPbe resp
pf all required tests. Purchaser reserves the right to sample and to pe
esting deemed necessary to ensure that the castings conform to speg

of Tests:
Tests: Composition (3.1), tensile properties in H925 condition (3.6.1

6.2.1), and quality (3.7) are acceptance tests and shall be performed

5ts: Tensile properties in other'than condition H925 (3.6.1), and radiogr
periodic tests and shall be. performed at a frequency selected by vend
f testing is specified by purchaser.

on Tests: Tests forall technical requirements are preproduction tests
n sample castings+(4.3.2), when a change in control factors occurs (4.
eems confirpiatory testing to be required.

Testing:

testing performed by vendor shall be in accordance with the following:

pnsible for the
rform any
ified

, hardness of

hs specified in

aphic soundness
DI, unless

and shall be
4.2.2), and when

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 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 tests shall be conducted to determine conformance with 3.6.1. 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.

-8-

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=6fdfd15e0cd521b965f5f888017489b0

AMS 5355G SAE AMS 5355G

4.3.3.1 For separately-cast specimens in the fully heat treated condition (See 3.3 and 3.5.2), one
specimen from each master heat (See 8.2.5) shall be tested for conformance to the H925
condition of 3.6.1 or to the condition of 3.4.2.3 specified by purchaser.

4.3.3.2 For integrally-cast specimens in the fully heat treated condition (See 3.3 and 3.5.3), two

specimens from each lot (See 8.2.9) shall be randomly selected and tested for conformance to

properties specified by purchaser.

4.3.3.3 For speci

and teste

engineeri

mens machined from r‘ncringc’ one r‘nt:'ring shall be randnmly selected from each lot

| after full heat treatment (See 3.3 and 3.5.3) at each location shownypn the
ng drawing for conformance to properties specified by purchaser

4.3.3.3.1 Whens
from thq
test locd

ze and location of specimens are not shown, two test specifiens shall be tested, one
thickest section and one from the thinnest section. Onceyestablished|under 4.4.2.2,
itions may be changed only as agreed upon by purchaser and vendor

4.3.3.4 When acq
separatel

eptable to purchaser, specimens machined fromycastings may be usdd in lieu of both
-cast and integrally-cast specimens, and integrally-cast specimens may be used in lieu

of separa

requireme

purchase

4.3.3.4.1 Whens

purchag
that was

4.3.3.5 When cas

ely-cast specimens. In each case, the resultant properties must conf
nts of 3.6 for separately-cast specimens-Qr to alternate requirements
(See 8.5).

pbecimens are selected for test as'in' 4.3.3.4 from an origin other than
er, vendor shall include in the*teport of 4.5 a description of the origin
tested.

ting size, section thickness, gating method, or other factors do not per

brm to
specified by

at specified by
f the specimen

Mmit conformance

with 4.3.3.2 or 4.3.3.3, sampling and testing shall be agreed upon by purchasen and vendor.
4.3.4 Castings sHall be inspected-in accordance with 3.7 to the methods, frequency, and acceptance
standards gpecified by purchaser.
4.3.5 Castings sHhall be tested for hardness to determine conformance with 3.6.2.1 or, a$ applicable, with
3.6.2.2.
4.3.5.1 |If castings are supplied in the solution heat treated condition, unless otherwise specified by
purchaser, one casting per lot shall be hardness tested to determine conformance with 3.6.2.1.
4.3.5.1.1 Inthe event of failure, the entire lot shall be 100% inspected or re-heat treated in accordance
with 4.6.2.
4.3.5.2 |If castings are supplied in the precipitation heat treated condition, unless otherwise specified by
purchaser, the number of castings sampled from each lot shall be in accordance with Table 5 to
determine conformance with 3.6.2.2.
4.3.5.2.1 If a single casting from the inspection lot fails to meet the specified requirement, the entire lot

shall be

100% inspected or reheat treated in accordance with 4.6.2.
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TABLE 5 - Hardness Test Schedule of Precipitation
Heat Treated Castings

4.4 Approval:

4.4.1 Sample cas

Lot Size Sample Size

1 to 8 All

9to 50 8

51 to—90 13

91 to 150 20
151 to 280 32
281 to 500 50
501 to 1200 80
1201 to 3200 125
3201 and over 200

ting(s) from new or reworked master patterns produced under the cas

4.4.2 shall he approved by purchaser before castings for production use are supp

approval bg

4.4.2 Foreachcd
will consistg

waived by purchaser.

ntly produce castings and-test specimens meeting the requirements ¢

drawing andl this specification. These parameters shall constitute the approved c

and shall bg
any change
purchaser r
castings, o

4.4.2.1 Productio

used for production.of subsequent castings and test specimens. If ne
to these parameters, vendor shall submit a statement of the propose
papproval. When requested, vendor shall also submit test specimens
both to purchaser for reapproval.

ing procedure of
ied, unless such

sting part number, vendor shall establish parameters for process confrol factors that

f the casting
hsting procedure
cessary to make
| change for

, sample

h castings produced prior to receipt of purchaser's approval shall be at vendor's risk.
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4.4.2.2 Control factors for producing castings and separately-cast test specimens include, but are not
limited to, the factors shown below. Supplier's procedures shall identify tolerances, ranges, and/
or control limits, as applicable. Control factors for separately-cast test specimens must generally
represent, but need not be identical to, those factors used for castings (See 3.2.3 and 3.4.1):

Composition of ceramic cores, if used
Arrangement and number of patterns in the mold (including integrally-cast specimens, if
applicable)

Size, sha

be, and location of gates and risers

Mold refractory formulation

Grain refi
Mold bac

nement methods, if applicable
up material (weight, thickness, or number of dips)

Type of fyrnace, atmosphere, and charge for melting
Mold preheat and metal pouring temperatures

Fluxing o

deoxidation procedure

Replenishment and alloy addition procedure, if applicable

Time that

molten metal is in the furnace

Solidificafion and cooling procedures

Cleaning
Heat trea

pperations (mechanical and chemical)
ment for delivery and response to heat treatment

Straightening
Final inspection methods

Location

44,221 Anyoft

assigne|

pf specimens machined from castings, if applicable.

ne control factors for which‘parameters are considered proprietary by
d a code designation. ‘Each variation in such parameters shall be ass

code dgsignation.

44.2.2.1.1 Unles

4.5

4.6

propri
Reports:

The vendor o

5 otherwise agreed upon by purchaser and vendor, purchaser shall be
btary controlfactor details and coding at vendor's facility.

vendor may be
gned a modified

entitled to review

r‘nctingc shall furnish with each chipmnnf a rnpnrf th\/\ling the result

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, AMS 5355G, part number,
guantity, and source of any tensile property specimens used according to 4.3.3.4.1.

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 re

jected. Results of all tests shall be reported.
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