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2.2 ASTM Publications:

Available from ASTM, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-
2959 or www.astm.org.

ASTME 8 Tension Testing of Metallic Materials

ASTM E 8M Tension Testing of Metallic Materials (Metric)

ASTME 18 Rockwell Hardness and Rockwell Superficial Hardness of Metallic Materials
ASTM E-21 Elevated Temperature Tension Tests for Metallic Materials

ASTM K 354 Chemical Analysis of High-Temperature, Electrical, Magnetic, and Other

Similar Iron, Nickel, and Cobalt Alloys
ASTM & 1417 Liquid Penetrant Examination
ASTM & 1742 Radiographic Examination

3. TECHNIGAL REQUIREMENTS:

3.1 Composition:
Shall cgnform to the percentages by weight shown<n’iTable 1, determined by |wet chemical
methodp in accordance with ASTM E 354, by speetrochemical methods, or by other analytical
methodp acceptable to purchaser (See 8.2.1 and 8.2.2).

TABLE.1-"Composition

Element min max

Carbon -- 0.10

Manganese -- 1.00

Silicon -- 1.00

Phosphorus -- 0.04

Sulfur -- 0.03

Chromium 20.50 23.00

Cobalt 0.50 2.50

Molybdenum 8.00 10.00

Tungsten 0.20 1.00

lron 17.00 20.00

Boron -- 0.010 (100 ppm)
Selenium -- 0.0050 ( 50 ppm)
Other Elements (3.1.1) - --

Nickel remainder

3.1.1  Vendor may test for any element not otherwise listed in Table 1 and include this analysis in
the report of 4.5. Limits of acceptability may be specified by purchaser (See 8.2.3).

l 3.1.2 Check Analysis: Composition variations shall meet the requirements of AMS 2269.



https://saenorm.com/api/?name=78ae15de99338744e1252729479aef7f

AMS 5390E

SAE

AMS 5390E

3.2 Melting

Practice:

Castings and specimens shall be poured at casting vendor’s facility either from a melt (See
8.2.4) of a master heat, or directly from a master heat (See 3.4.2 and 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:c
pouref into castings using a procedure authorized by purchaser (See 8:2.6).

3.2.3 If melf

proceflure acceptable to purchaser which defines the controls,test, and tra

s (See 8.2.4) are modified by replenishment (See 8.2.7), vendor shall

gether and

have a written
ceability criteria for

hined from a

eptable to

nd testing used by

both qastings and separately-cast specimens. Control factors of 4.4.2.2 shall apply.
3.3 Conditign:
Castings shall be delivered in the as-cast condition
3.4 Test Specimens:
Specimgns shall be either separately-cast, integrally-cast (See 8.2.8), or mac
casting| and shall conform to 3.2.
3.4.1 If spe¢imens are separately-cast; vendor shall have a written procedure acg
purchaser. Control factors of 4:4.2.2 shall apply.
3.4.2 Each master heat shall'be qualified by evaluation of chemical, tensile, and fardness
specimens.
3.4.2.1 If replenishments are made at remelt as in 3.2.3, frequency of sampling a
the yendorsfor qualification to 3.4.2 shall be acceptable to purchaser.

34.22 Ten

sileytests of 3.4.2 are not required if these tests are conducted using i

ntegrally-cast

specimens (4.3.3.2) or specimens machined-from-casfing (4.3.3.3).

3.4.3 Chem

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

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

3.4.41 Separately-cast and integrally-cast specimens may be either cast to size, and/or cast
oversize and subsequently machined to 0.250-inch (6.35-mm) diameter.
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3.4.4.2 When integrally-cast specimens and/or specimens machined-from-casting are specified,
specimen size and location shall be agreed upon by purchaser and vendor (See 8.2.9 and
8.5).

3.5 Response to Heat Treatment:
Required only for periodic hardness test ( See 4.2.2). Casting hardness shall be not higher than

24 HRC after being heated to 1475 °F + 10 (802 °C £ 6), held at heat for 50 hours = 1, and

cooled taroom fpmppmhlrp

3.6 Properties:

Conformance shall be based upon testing of separately-cast specimiens unlegs purchaser
specifieg integrally-cast specimens or specimens machined-fromscasting. Prgperties for

integrally-cast specimens and specimens machined-from-casting shall be as ppecified by
purchagder (See 8.5).

3.6.1 Room Temperature Tensile Properties: Shall be as.specified in 3.6.1.1, det¢rmined in
accor@lance with ASTM E 8 or ASTM E 8M (See 8:3). Properties other than(those listed in
Table[2 may be defined as specified in AMS 2360.

3.6.1.1 Sepprately-Cast Specimens: Shall be as-shown in Table 2.

TABLE 2 - Minimum Room Temperature Tensile Properties of Separately-Cagt Specimens

Property Value
Tensile Strength 55 ksi (379 MPa)
Yield Strength at 0.2% Offset 35.0 ksi (241 MPa)
Elongation:in 4D 8%

3.6.2 Elevajed Temperature Tensile Properties at 1500 °F (816 °C): Shall be as dpecified in 3.6.2.1,
determined in acCordance with ASTM E 21 on specimens heated to and tegted at 1500 °F £ 5
(816 IC z 3). Rroperties other than those listed in Table 3 may be defined ap specified in AMS
2361.

3.6.2.1 Sepgrately-Cast Specimens: Shall be as shown in Table 3.

TABLE 3 - Minimum Elevated Temperature Tensile Properties of Separately-Cast Specimens

Property Value
Tensile Strength 35.0 ksi (241 MPa)
Elongation in 4D 12%

3.6.3 Hardness: Shall be as follows, determined in accordance with ASTM E 18.

3.6.3.1 Castings or representative specimens in the as-cast condition (See 3.3) shall be not higher
than 96 HRB.
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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.

Castings shall be produced under radiographic control. This control shall consist of
radiog raphic examination of each r‘nc’ring part number until fmmrlry manufa

cturing controls in

used fo specify acceptance standards (casting grade) and frequency of insy

When authorized:by purchaser, welding in accordance with AMS 2694 or

Jance with 4.4.2 have been established. Additional radiography shall
jance with the frequency of inspection specified by purchaser, oras n
e continued maintenance of internal quality.

iographic inspection shall be conducted in accordance with ASTM E 1
hod specified by purchaser.

specified, castings shall be subjected to fluoreseent penetrant inspec
STM E 1417 or other method specified by purchaser.

tance standards for radiographic, fluorescent penetrant, visual, and o
ds shall be as agreed upon by purchaser and vendor (See 8.2.9). AM

n acceptance standards arelnot specified, Grade C of AMS 2175 as
ings shall apply for each-specified method of inspection.

gs shall not be peened, plugged, impregnated, or welded unless auth
bser.
ram acceptable to purchaser may be used.
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4. QUALITY]
4.1 Respon

Sibility for inspection:

The vendor of castings shall supply all samples for vendor’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 conform to specified
requirements.

4.2 Classification of Tests:

4.2.1

Acceptance Tests: Composition (3.1), elevated temperature tensile properties (3.6.2),

hardness (3.6.3.1), and the applicable requirements of quality (3.7) are acceptance tests and
shall be performed as specified in 4.3.



https://saenorm.com/api/?name=78ae15de99338744e1252729479aef7f

AMS 5390E

SAE

AMS 5390E

4.2.2 Periodic Tests: Response to heat treatment (3.5), room temperature tensile properties (3.6.1),
and radiographic soundness (3.7.2) are periodic tests and shall be performed at a frequency

selected by the vendor unless a 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), and
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:
4.3.1 One dhemical analysis specimen or a casting from each master héat shall hje tested for
conformance with Table 1; if 3.4.2.1 applies, test frequency shall\be acceptable to purchaser.
4.3.2 One greproduction casting in accordance with 4.4 shall bé tested to requirements of the
casting drawing and to all technical requirements.
4.3.2.1 Dimensional inspection sample quantity shall beras specified by purchasgqr.
4.3.3 Tensile property tests shall be conducted to determine conformance with 3.6.2. Sampling and
test frequency is dependent upon the typesand origin of the specimen specified by purchaser
(See 3.4.4 and 3.6) or selected by vendor (See 4.3.3.4). When 3.4.2.1 applies, specimen
sourcg and test frequency shall be acceptable to purchaser.
4.3.3.1 Forseparately-cast specimens\in the as-cast condition, one specimen from each master
heat shall be tested for conformance to Table 3.

4.3.3.2 For|ntegrally-cast specimens in the as-cast condition, two specimens shgll be randomly
selected from each lot (See 8.2.10) and tested for conformance with propgerties specified by
purghaser (See-8:5).

4.3.3.3 Forppecimens machined-from-casting, one casting shall be randomly selected from each

lot gnd tested in the as-cast condition at each location shown on the engineering drawing for
conformance with properties specified by purchaser (See 8.5).
4.3.3.3.1 When size and location of specimens are not shown, two specimens shall be tested, one

from the thickest section and one from the thinnest section. Once established under
4.4.2.2, test locations may be changed only as agreed upon by purchaser and vendor.

4.3.3.4 When acceptable to purchaser, specimens machined-from-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 resultant properties shall
conform to the requirements of 3.6 or to alternative requirements specified by purchaser
(See 8.5).
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4334

A

When specimens are selected for test as in 4.3.3.4 from an origin other

than that specified

by purchaser, vendor 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 agreed upon by

434

4.3.5

purchaser and vendor.

ance standards specified by purchaser.

One gasting or representative specimen from each master heat shall.be tes
determine conformance with 3.6.3.1.

4.4 Approval:

4.4.1

442

4421

4422

Sampje casting(s) from new or reworked master patterns’produced under tf
proceflure of 4.4.2 shall be approved by purchaser before castings for prod

ill consistently produce castings and;test specimens meeting the requ
drawing and this specification. These parameters shall constitute th

ary to make any change tothese parameters, vendor shall submit a
ed change for purchaserreapproval. When requested, vendor shall
imens, sample castings, or'both to purchaser for reapproval.

Pro
risk

Control factorsfor producing castings and separately-cast specimens incl

cy, and

ted for hardness to

e casting
iction use are

5 control factors
irements of the

b approved casting
specimens. If
statement of the
lso submit test

uction castings_produced prior to receipt of purchaser’s approval shall be at vendor’s

ude, but are not

limi
and
gen

d to, the following factors. Supplier's procedures shall identify toleraﬂv

ces, ranges,

or control limits, as applicable. Control factors for separately-cast spgcimens must
erally represent, but need not be identical to, those factors used for cgstings (See 3.2.3

and 3471y

Composition of ceramic cores, if used

Arrangement and number of patterns in the mold (including integrally-cast specimens,

if applicable)
Size, shape, and location of gates and risers
Mold refractory formulation
Grain refinement methods, if applicable
Mold back-up material (weight, thickness, or number of dips)
Type of furnace, atmosphere, and charge for melting
Mold preheat and metal pouring temperatures
Fluxing or deoxidation procedure
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4.4.2.2 (Continued):
Replenishment procedure, if applicable
Time molten metal is in furnace
Solidification and cooling procedures
Cleaning operations (mechanical and chemical)
Straightening
Final inspection methods
Location and size of integrally-cast and specimens machined-from-casting, if applicable.
4.4.2.2.1 Any of the control factors for which parameters are considered proprietgry by the vendor
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 vendar, purchaser shall be entitled to
review proprietary control factor details and coding @t vendor’s facility.
4.5 Reports:
The vendor of castings shall furnish with each shipment a certification documgnt declaring that
casting$ have been processed, tested, and inspected as specified and that the results of the
inspectipns and tests conform to requirements.
4.5.1 Unlesp 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 apy retests
conglucted shall be expressed numerically to reflect actual quantitative tegt values.
4.5.1.2 Hargness test readings may be expressed as single values or as a range|of values
exhibited by restilts 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_aeceptable to purchaser.
4.5.1.4 Nonconformances shall be documented and approved by purchaser in accordance with

purchaser’s material review requirements.

4.5.2 The statement of conformity and test report(s) shall include or be traceable to the purchase
order number, master heat identification, AMS 5390E, part number, quantity, and when
required (See 5.1.1) the list of individual serial numbers or serial number range.

4521

specimens that were tested.

If 4.3.3.4.1 applies, the mechanical property test report shall denote the source of the
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