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STEEL CASTINGS, SAND
0.65Cr - 0 75Ni - 0.20Mo (0.25 - O, .33C) (SAE 8630 Modified)
Normalized and Tempered UNS J13050

1. SCOPE:

1.1 Form: This specification covers a low-alloy steel in the form off sand
castings

1.2 Application: Primarily for parts requiring higher strength than [cast carbon
steels and which may be heat treated or welded.

2., APPLICABLE DOCUMENTS: The following publication$® form a part of this
specification to the extent specified herein. :The latest issue ofl Aerospace
Material Ypecifications shall apply. The applicable issue of othdr documents
shall be gs specified in AMS 2350,

. 2.1 SAE Publications: Available from SAE,;400 Commonwealth Drive, Wdrrendale,
PA 15094. - :

2.1.1 Aerospdce Material Specifications:

AMS 2330 - Standards and Test Methods

AMS 2340 - Room Temperature Tensile Properties of Castings
AMS 2635 - Radiographic: Inspection

AMS 2640 - Magnetic(Particle Inspection

AMS 2645 - Fluorescent Penetrant Inspection

AMS 2694 - Repair-Welding of Aerospace Castings

AMS 28(4 - Identification, Castings

2.2 ASTM Publications: Available from American Society for Testing and
Materiald, -1916 Race Street, Philadelphia, PA 19103,

ASTM A370 - Mechanical Testing of Steel Products

ASTM E350 - Chemical Analysis of Carbon Steel, Low-Alloy Steel, Silicon
Electrical Steel, Ingot Iron, and Wrought Iron

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 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.”’

AMS documents are protected under United States and international copyright laws. Reproduction of these documents
by any means is strictly prohibited without the written consent of the publlsher e LA ﬂf:m

‘ u T fg’gﬁa gi ‘
Copyright 1984 Society of Automotive Engineers, Inc. NEH m i Prmted in US.A,
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2.3 U.S.

Government Publications:

Available from Commanding Office

r, Naval

Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120,

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

ght,

, by
tandard
purchaser:

ce charge. A
ed in the

time.

shape, and

3. TECHNICAL REQUIREMENTS:

3.1 Composition: Shall conform to the following percentages by, wei
determined by wet chemical methods in accordance with ASTM E350
spectrggraphic methods in accordance with Federal Test(Method S
No. 151, Method 112, or by other analytical methods\approved by

min max
Carbon 0.25 - 0.33
Manganese 0.60 - 0.95
Silicon 0.50 - 0.90
Phosphorus - 0.025
Sulfur - 0.025
Chromium 0.40 - 0,90
Nickel 0.40 - 1.10
Molybdenum 0.15 - 0.25
Copper - 0.35

3.2 Condition: Normalized.and tempered.

3.3 Castings: A melt shall be the metal poured from a single furna

2 lot shdll be allscastings poured from a single melt, heat treat
same fyrnace lead, and presented for vendor's inspection at one

3.4 Test Specimens:

3.4.1 Chemical Analysig Specimens: Shall he of any convenient sizel,

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.

3.4.2 Tensile Specimens: 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.

Specimens shall be cast with each

melt of metal for castings and, when requested, shall be supplied with the

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.

which is used for the castings.

Metal for the specimens shall be part of the melt
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hall be

3.5 Heat Treatment: Castings and representative tensile specimens s
normalized by heating to 1700° - 1750°F (925° - 955°C), holding at heat for
not less than 1 hr per inch (25 mm) of maximum cross-section but not less
than 1 hr, and cooling in air to room temperature and tempered by heating to
not lower than 1150°F (620°C), holding at heat for not less than 1 hr, and
cooling in air.

3.6 Properties: Castings and representative tensile specimens produ

ced in

accordance with 3.4.2 shall conform to the following requirements; hardness
and tensile testing shall be performed in accordance with ASTM A370:

3.6.1 Castin

3
IPETEU?

‘3.6.1.1

3.6.2 After

Hardness: 183 - 229 HB or equivalent.

Hardening and Tempering:

specimens, normalized and tempered as in 3.5, shall meet the f

requir
holdin
temper
2 hr #

3.6.2.1 Tens

ements after being hardened by heating to 1600°F + 25 (8
g at heat for not less than 30 min., and _Quenching in oi
ped by heating to 800°F + 15 (425°C + 8)4 holding at heat
0.25, and cooling in air.

ile Properties:

Se

arately-Cast Specimens: Shall'be as follows:

3.6.2.1.1

Te
Yi
El

3.6.2.1.2 Sp

hsile Strength, min
eld Strength at 0.2% Offset, min
bngation in 4D, min

165,000 psi (114
150,000 psi (103
8%

ecimens Cut fromCastings:

ag
co
ra
dr
as

reed upon by purchaser and vendor, tensile specimens as

nforming to ASTM A370 shall be machined from castings se
ndom from each melt. Property requirements shall be as

awing or {as' agreed upon by purchaser and vendor and may

specified in AMS 2360.

3.6.2.2 Hardhess-of Castings:

Shall be not lower than 331 HB or equ

Castings and representative te

When specified on the drawin|

hsile
pllowing
70°C + 15),
1 and

for

0 MPa)
5 MPa)

g or when

in 4.3.4
lected at
shown on the
be defined

ivalent.

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

detrim

ental to usage of the castings.

3.7.1.1 Castings shall have smooth surfaces and shall be well cleaned.
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3.7.2 Casti

ngs shall be produced under radiographic control. This

control shall

consist of radiographic examination of castings in accordance with

AMS 2635 until proper foundry technique, which will produce castings free
from harmful internal imperfections, is established for each part number
and of production castings as necessary to ensure maintenance of

satis

3.7.3

factory quality.

When specified, castings shall be subjected to magnetic particle

inspection in accordance with AMS 2640 or to fluorescent penetrant

inspe

ction in accordance with AMS 2645, or both.

Radid
stand
be ug

3.7.5 Cast|
methd

3.7.5.1 Wh
g Ire

4. QUALITY

graphic, magnetic particle, fluorescent penetrant, and o
ards shall be as agreed upon by purchaser and vendor-.
ed to define radiographic acceptance standards.

ngs shall not be repaired by peening, plugging,(welding,
ds without written permission from purchasers

n permitted in writing by purchaser, defects in castings
oved and the castings repaired by welding in accordance

ASSURANCE PROVISIONS:

4.1 Respong

ibility for Inspection: The vendor of castings shall su

sample
requir
requir
confir
the reg

JJ

Classif

for vendor's tests and shally be responsible for perform
d tests. Results of such tests shall be reported to the
d by 4.5. Purchaser reserves the right to sample and to
atory testing deemed necessary to ensure that the castin
uirements of this specification.

ication of Tests:

Acce

tance Tests:\ _Tests to determine conformance to requirem

compq
(3.6.

be p
Peri]

sition (3.,1), hardness of castings as normalized and tem
1.1), and{quality (3.7) are classified as acceptance tes
rformed-on each melt or lot as applicable.

dic/ Tests:

speci

Tests to determine conformance of separately

Al

kher quality
ETM E446 may

or other

may be
with AMS 2694.

pply all

ing all
purchaser as
perform any
s conform to

ered
s and shall

cast tensile
hardening

and tempering (3.6.2) are classified as periodic tests and shall be
performed at a frequency selected by the vendor unless frequency of

testi

4.2.3

Preproduction Tests:

ng is specified by purchaser.

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 confirmatory

testi

ng to be required.
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FPor direct U,S. Military procurement, substantiating test data and, when
requested, preproduction test material shall be submitted to the
cognizant agency as directed by the procuring activity, the contracting
officer, or the request for procurement.

4.3 Sampling:

4.3.1

4.3.2

4.3.3

4.3.4

4.4 Approval:

4.4.1

4.4.2

Shall be in accordance with the following:

Two chemical analysis specimens in accordance with 3.4.1 from each melt or
a casting from each lot.

Two preproductioncastings—in-accordance—with4.4.1 of each—part number.

Three 4
request

One ca
specim
of sped
as agr
specim
the thi
casting

Sample
shall

ensile specimens in accordance with 3.4.2 from each (lot,| when
ed.

ting from each lot when properties after hardening and tempering of

ns machined from castings are required. Size, location,|and number

imens machined from castings shall be as specified on the drawing or
ed upon by purchaser and vendor. When gize, location, ahd number of
ns are not specified, not less than two! tensile specimens, one from

ckest section and one from the thinnest section, shall cut from a
or castings from each lot.

castings from new or reworked patterns and the casting pfrocedure
e approved by purchaser before castings for production use are

suppligd, unless such approval be waived by purchaser.

Vendor
number
acceptd
and shd
in parad
reapprdg
request
incorpd

shall establish for production of sample castings of each part
parameters for the process control factors which will prjoduce

ble castings;-'these shall constitute the approved casti procedure
11 be used for production castings. If necessary to ma any change
meters forithe process control factors, vendor shall submit for

val a statement of the proposed changes in processing and, when

ed, test specimens, sample castings, or both. Producti castings
rating the revised operations shall not be shipped prior| to receipt

of reap

proval.

4.4,2.1 Control factors for producing castings include, but are not limited
to, the following:

g

Type

of furnace

Furnace atmosphere

Fluxing or deoxidation procedure

Grating and risering practices

Metal pouring temperature (variation of +50°F (+30°C) from the
established limit is permissible)

Solidification and cooling procedures

Normalizing and tempering cycles

Cleaning operations

Methods of inspection
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