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1. SCOPE:;
1.1 Form;

This specification covers a corrosion-resistant alloy ductile iron in the form of sand castings.

1.2 Application:

Primarily for parts, which may operate in service up to 800°F (425°C), requiring an austenitic material

with good cas

ability and corrosion resistance and which may require welding durin

fabrication.

2. APPLICABLE D
The following py
issue of Aerosp
documents shal

2.1 SAE Publicati

Available from

OCUMENTS:

blications form a part of this specification to the extent specified here

bce Materials Specifications (AMS) shall apply. The applicable issue g
be as specified in AMS 2350.

DNS:

SAE, 400 Commonwealth Drive, Warrendale) PA 15096.

2.1.1 Aerospace Material Specifications:

AMS 2350
AMS 2635
AMS 2645
AMS 2694
AMS 2804

2.2 ASTM Publicz
Available from
ASTM A370

ASTM E351
ASTM E446

Standards and Test Methods
Radiographic Inspection

Fluorescent Penetrant Inspection
Repair Welding of Aerospace Castings
Identification, Castings

tions:
American Society for Testing and Materials, 1916 Race Street, Philade

Mechanical Testing of Steel Products
Chemical Analysis of Cast Iron - All Types

n. The latest
f other

Iphia, PA 19103.

ckness

Reference Radiographs for Steel Castings Up to 2 in. (51 mm) in Thi

2.3 U.S. Government Publications:

Available from Commanding Officer, Naval Publications and Forms Center, 5801 Tabor Avenue,
Philadelphia, PA 12120.
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2.3.1 Federal Standards:
Federal Test Method Standard No. 151 - Metals; Test Methods

2.3.2 Military Standards:
MIL-STD-794 Parts and Equipment, Procedures for Packaging and Packing of

3. TECHNICAL REQUIREMENTS:

3.1  Composition:

Shall conform|to the following percentages by weight, determined by wet chemicalnethods in
accordance wjth ASTM E351, by spectrographic methods in accordance with-Federnal Test Method
Standard No. 151, Method 112, or by other analytical methods approved by/purchaser:

min max
Carbon 2.50 - 3.00
Manganese 1.90 < 2.50
Silicon 2.0050- 3.00
Phosphorus - 0.15
Sulfur & 0.05
Nickel 20.00 - 24.00
Chromium -- 0.50
Molybdenum -- 0.30
3.2 Condition:
As cast.
3.3 Casting:

A melt shall b¢ the metalpoured from a single magnesium-treated ladle of 10,000 Ip (4500 kg) or
less. A lot shafl be all gastings, poured from a single melt in not more than eight corjsecutive hours
and presented for yerdor’s inspection at one time.

3.4 Test Specimeps:

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, specimen 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 standard keel blocks conforming to ASTM A370 unless purchaser
permits use of “Y” blocks as shown in Fig. 1. Coupons shall be cast with each melt of metal for
casting, shall be cast in open 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 coupons shall be part of the
melt which is used for the castings. Molding practice, and the coupon size when use of “Y” blocks
is permitted, shall, insofar as practicable, be such that cooling rates of castings and coupons are
substantially the same. Tensile specimens in accordance with ASTM A370 shall be machined from

the coupons

3.5 Properties:

Castings and

3.5.1 Separately-(

3.5.1.1 Tensile Pr

Tensile Strength, min

Y
E

3.5.2 Castings:

rtepresentative tensile coupons produced in accordance with 3.4.2 shall-¢
following requifements; hardness and tensile testing shall be performed in accordance

Ténsile Strength, min

Cast Specimens:
bperties: Shall be as follows:
50,000 psi (345 MPa)

25,000 psi (170 MPa)
20%

eld Strength at 0.2% Offset, min
ongation in 4D, min

ture: Shall consist of spheroidal-graphite with small amounts of carbid
essentially free from flake, graphite.

bperties: Shall be as follows, determined on specimens cut from casti
apply only to castifigs with section thickness of 0.250 in. (6.25 mm) a

50,000 psi (345 MPa)
25,000 psi (170 MPa)
15%

eld Strength at 0.2% Offset, min
ongation'in 4D, min

tonform to the
vith ASTM A370.

e in a matrix of

ngs; these
hd over:

ns-cut from castings are not required for acceptance testing; however

, properties

3.5.2.1 Microstrug

austenite,

3.5.2.2 Tensile Pr

properties

Y

E

3.5.2.2.1 Specim

obtained
35222

section t

from such specimens may be the basis for acceptance of castings.

hickness shall be as agreed upon by purchaser and vendor.

Tensile property requirements for specimens cut from castings under 0.250 in. (6.25 mm) in

3.5.2.3 Hardness: Should be 74 - 86 HRB or equivalent but castings shall not be rejected on the basis of

hardness i

f the tensile property requirements of 3.5.2.2 are met.
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3.5.2.4 Effect of Sub-Zero Cooling: Hardness of castings shall not increase more than 5 units on the
Rockwell “B” scale after being cooled to -85°F £ 5 (-65°C £ 3), held at -85°F £ 5 (-65°C % 3) for
sufficient time to equalize, and warmed to room temperature.

3.6 Quality:

3.6.1 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.

3.6.1.1 Castings shall have smooth surfaces and shall be well cleaned. Metallic shot or grit shall not be

used for fi

3.6.2 Castings shall be produced under radiographic control, unless otherwise specified. This control
shall consis{ of radiographic examination of castings in accordance with AMS 263p until proper
foundry tecHnique, which will produce castings free from harmful internallimperfedtions, is
established for each part number and of production castings as necessary to ensyre maintenance
of satisfactofy quality.

3.6.3 When speci
AMS 2645.

3.6.4 Radiographi
purchaser a

ied, castings shall be subjected to fluorescent penetrant inspection in

hd vendor. ASTM E446 may be used to'define radiographic acceptan

3.6.5 Castings sh]all not be repaired by peening, plugging, welding, or other methods wi

permission

rom purchaser.

3.6.5.1 When permitted in writing by purchiaser, defects in castings may be removed an

repaired b

y welding in accordance with AMS 2694.

4, QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility

The vendor of
performing all

for Inspection:

castings shall supply all samples for vendor’s tests and shall be resp

naccordance with

c, fluorescent penetrant, and other qualitystandards shall be as agreg¢d upon by

ce standards.

hout written

d the castings

bnsible for

required tests. Results of such tests shall be reported to the purchasgr as required by

4.5. Purchasel reserves the right to sample and to perform any confirmatory testingldeemed
necessary to ensure that the castings conform to the requirements of this specification.

4.2 Classification

of Tests:

421 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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4211 Tensile properties of specimens cut from castings shall be determined only when specified by
purchaser or when separately-cast coupons are not available. Tensile properties of separately-
cast coupons need not be determined when tensile properties of specimens cut from castings
are determined.

4.2.2 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 asin 4.4.2, and when purchaser deems confirmatory testing to be required.

4221 d, preproduction

ring activity, the

contracting officer, or the request for procurement.
43 Sampling:
Shall be in ac¢ordance with the following:
4.3.1 Two chemicpl analysis specimens in accordance with 3.4.1 for.a casting from each melt.
4.3.2 Three tensilg coupons in accordance with 3.4.2 from edch’melt.
4.3.3 Two preproquction castings in accordance with 4.4.1 of each part number.
4.3.4 One or morg castings from each melt when properties of specimens machined from castings are
required. Size, location, and number of specimens machined from castings shall b¢ as specified on
the drawing |or as agreed upon by purchaser and vendor. When size, location, and number of
specimens gre not specified, not less than two tensile specimens, one from the th|ckest section
and one from the thinnest section, shall be cut from a casting or castings from eac¢h melt.
4.4 Approval:
4,41 Sample casiings from new or reworked patterns and the casting procedure shall e approved by

purchaser before castings for production use are supplied, unless such approval e waived by
purchaser.

4.4.2 Vendor shallestablish 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, sample test coupons,
castings, or both. Production castings incorporating the revised operations shall not be shipped
prior to receipt of reapproval.
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4421

Type of furnace

Furnace

atmosphere

Fluxing or deoxidation procedure

Gating a

nd risering practices

Control factors for producing castings include, but are not limited to, the following:

Pouring temperature (variation of £50°F (£30°C) from the established limit is permissible)
Solidification and cooling procedures
Cleaning operations

Methods of inspection

44211 Any of th
the vend

assigneq
4.5 Reports:

451 The vendor

results of te;

each melt represented and the results of tests on castings-.or separately-cast coups

conformanc
purchase or;

4.5.2 The vendor

report showing the purchase order number, AMS 5395B, contractor or other direc

castings, pa
the parts ve
conformanc
statement th
determine ¢

46 Resampling a

e above process control factors for which parameters are considered
or may be assigned a code designation. Each variation in such paran
a modified code designation.

bf castings shall furnish with each shipment three copies of a report s
5ts for chemical composition of at least one casting,/ or of specimens g

b to the other technical requirements of this‘specification. This report §

bf finished or semi-finished parts shall furnish with each shipment thre

1 number, and quantity. When*Castings for making parts are produced
ndor, that vendor shall inspect-castings from each melt represented tg
b to the requirements of(this specification and shall include in the repg
at the castings conform or copies of laboratory reports showing the re
bnformance.

hd Retesting:

If any specim
castings may
nonconformin
cause for reje

n used.in_the above tests fails to meet the specified requirements, dis
e based on the results of testing three additional specimens for each
specimen. Failure of any retest specimen to meet the specified requi

proprietary by
eters shall be

howing the

sin 3.4.1, from

bns to determine
thall include the

Hder number, melt number, AMS 5395B, part number, and quantity fromn each melt.

e copies of a
supplier of

or purchased by
determine

rt either a

sults of tests to

position of the
original
rements shall be

of all tests shall be reported.

'mitted. Results
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5. PREPARATION FOR DELIVERY:

5.1

52

5.2.

5.2.

8.1

8.2

Identification:
Castings shall be identified in accordance with AMS 2804.
Packaging:

1 Castings shall be prepared for shipment in accordance with commercial practice and in compliance
with applicable rules and regulations pertaining to the handling, packaging, and transportation of
the castings i i P i orm to carrier
rules and re

2 Fordirect U[S. Military procurement, packaging shall be in accordance with MIL-S[TD-794, Level A
or Level C, TS specified in the request for procurement. Commercial packaging agin 5.2.1 will be
acceptable if it meets the requirements of Level C.

ACKNOWLEDGMENT:

A vendor shall mention this specification number and its revisign‘letter in all quotations and when

acknowledging
REJECTIONS:

Castings not col
to rejection.

NOTES:

A change bar
technical revig
An (R) symbo
including tech
specifications

Dimensions a

burchase orders.

nforming to this specification or to-modifications authorized by purchas

ions, not editorial ehanges, have been made to the previous issue of th
to the left of the document title indicates a complete revision of the s
hical revisions. Change bars and (R) are not used in original publicati
that contain editorial changes only.

nd.properties in inch/pound units are standard; dimensions and prope

er will be subject

1) located in the léftimargin is for the convenience of the user in localing areas where

is specification.
becification,
ons, norin

rties in Sl units

are shown as

the’approximate equivalents of the inch/pound units and are presente

information purposes.

d only for
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