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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
ASTM E 8M
ASTM E 21
ASTM E354

Tension Testing of Metallic Materials
Tension Testing of Metallic Materials (Metric)

Elevated Temperature Tension Tests for Metallic Materials

Chemical Analyqic of High-Tpmppmhlrp, Electrical _Ma

gnetic, and Other

ASTM g 1417
ASTM K 1742

Similar Iron, Nickel, and Cobalt Alloys
Liquid Penetrant Examination
Radiographic Examination

3. TECHNIGAL REQUIREMENTS:

3.1 Composition:

Shall cgnform to the percentages by weight shown in:Table 1, determined by
methodk in accordance with ASTM E 354, by spectrochemical methods, or by other analytical
methodp acceptable to purchaser (See 8.2.1 and@.2.2).

TABLE 1 ~Composition

wet chemical

Element min max
Carbon -- 0.12
Manganese -- 1.00
Silicon -- 1.00
Phosphorus -- 0.03
Sulfar -- 0.03
Chromium -- 1.00
Molybdenum 26.00 30.00
Iron 4.00 7.00
Vanadium 0.20 0.60
Cobalt -- 2.50
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).

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

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).
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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.

Meltin

g 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 melts (See 8.2.4) are modified by replenishment (See 8.2.7), vendor shall have a written
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ical Analysis Specimens: Shall be of any convenient size and shape.
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See 8.3) with 0.250-inch (6.35-mm) diameter at the reduced parallel

hage section.

3.4.4.1 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.

3.4.4.2 When integrally-cast specimens and 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 Heat Treatment:

Not applicable.
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3.6 Properties:

Conformance shall be based upon testing of separately-cast specimens unless purchaser
specifies integrally-cast specimens or specimens machined-from-casting. Properties for

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

3.6.1
separ.

'A’rply-r‘nc’r anpr‘impnc in accardance with ASTME 8 or ASTM E 8M (
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3.6.1.1 Sep

TABLE

3.6.2 Shall
specir
in Tak

3.6.2.1 Sep|

TABLE 3

3.6.3 Hardn
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han those listed in Table 2 may be defined as specified in AMS 2360
arately-Cast Specimens: Shall be as shown in Table 2.

2 - Minimum Room Temperature Tensile Properties of Separately-Ca
Property Value
Tensile Strength (517 MPa)
Yield Strength at 0.2% Offset (345 MPa)
Elongation in 4D

75 kSi
50ksi
10%

be as specified in 3.6.2.1, determined in@ccordance with ASTM E 21
nens heated to and tested at 1500 °F £ 5 (816 °C + 3). Properties oth
le 3 may be defined as specified in(AMS 2361.

arately-Cast Specimens: Shall'be as shown in Table 3.

- Minimum Elevated Temperature Tensile Properties of Separately-C

Property Value
Tensile Strength (365 MPa)
Elongation in 4D

53 ksi
10%

ess: Notapplicable.
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1, 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.

3.7.2

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, or as necessary to
ensure continued maintenance of internal quality.
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3.7.2.

1 Radiographic inspection shall be conducted in accordance with ASTM E 1742 or other
method specified by purchaser.

3.7.3 When specified, castings shall be subjected to fluorescent penetrant inspection in accordance
with ASTM E 1417 or other method specified by purchaser.

3.7.4

3.7.4.

3.7.5

3.7.5.

4. QUALITY|

4.1

4.2

4.2.1

4.2.2

423

Acceptance standards for radiographic, fluorescent penetrant, visual, and other inspection
methods shall be as agreed upon by purchaser and vendor (See 8.2.9). AMS 2175 may be

used
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ASSURANCE PROVISIONS:

sibility for inspection:

dor of castings shall supplyall samples for vendor’s tests and shall b
prmance of all required tests. Purchaser reserves the right to sample
ptory testing deemed necessary to ensure that the castings conform t
nents.

cation of Tests:

tance Tests: Composition (3.1), room temperature tensile properties
able reguirements of quality (3.7) are acceptance tests and shall be p
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3.6.1), and the
erformed as

Perio

IC Tests: Elevated temperature tensile properties (3.6.2) 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.

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.



https://saenorm.com/api/?name=862616e90d7eedff082d05da7cff4de1

AMS 5396D

SAE

AMS 5396D

4.3 Sampling and Testing:

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

4.3.1

One chemical analysis specimen or a casting from each master heat shall be tested

conformance with Table 1; if 3.4.2.1 applies, test frequency shall be acceptable to purchaser.

432
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4.3.21
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4.2.2, test locations may be changed only as agreed upon by purchas

43331 W,
frg
4
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4.3.3.4.1

n acceptable to purchaser, specimens machined-from-casting may b

One preproduction casting in accordance with 4.4 shall be tested to requirements of the

DimEnsionaI inspection sample quantity shall be as specified by purchasg

-

5.1. Sampling and
fied by purchaser

B.4.4 and 3.6) or selected by vendor (See 4.3.3.4). When 3.4.2.1 applies, specimen

M each master

h each lot (See
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bcted from each

nd tested in the as-cast.€ondition at each location shown on the engineering drawing for
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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
purchaser and vendor.

4.3.4 Castings shall be inspected in accordance with 3.7 to the methods, frequency, and

accep

tance standards specified by purchaser.
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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 be waived by purchaser.

4.4.2 For each casting part number, vendor shall establish parameters for process control factors
that will consistently produce castings and test specimens meeting the requirements of the
castin i ' ificati j c approved casting
proceflure and shall be used for production of subsequent castings and tesf specimens. If
necessary to make any change to these parameters, vendor shall submit'a ptatement of the
propopged change for purchaser reapproval. When requested, vendeor, shall also submit test

imens, sample castings, or both to purchaser for reapproval.

4.4.2.1 Production castings produced prior to receipt of purchaser’s.approval shall be at vendor’'s

4.4.2.2 Control factors for producing castings and separately-cast specimens include, but are not
limited to, the following factors. Supplier's procedures shall identify tolerafpces, ranges,
andJor control limits, as applicable. Control factors for separately-cast spgcimens must
generally represent, but need not be identical to, those factors used for cgstings (See 3.2.3
and|3.4.1).

Composition of ceramic cores, if used
Arrgngement and number of patterns in the mold (including integrally-cas{ specimens, if
bpplicable)

Sizg, shape, and location of‘gates and risers

Mold refractory formulation

Gra|n refinement methaods, if applicable

Mold back-up material (weight, thickness, or number of dips)
Type of furnacesatmosphere, and charge for melting

Mold preheat-ahd metal pouring temperatures

FluXing or.deoxidation procedure

Replenishtment procedure, if applicable

Timgmolten metal is in furnace

Solitificationantd bUU“IIu pIUbUdUIUb

Cleaning operations (mechanical and chemical)
Straightening

Final inspection methods

Location and size of integrally-cast and specimens machined from a casting, if applicable.

4.4.2.2.1 Any of the control factors for which parameters are considered proprietary by the vendor
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 vendor, purchaser shall be entitled to
review proprietary control factor details and coding at vendor’s facility.
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4.5.1.1 Chgmical analysis determinations, property test data, and the results ofa
4.5.1.2 Insgection and preproduction results shall be reported at the frequency sy
4.5.1.3 Nonconformances shall be documented and approved by purchaser in ac

purghaser’'s material review requirements.

required (See 5.1.1) the list of individual serialknumbers or serial number ra

4.5.3 Test reports for acceptance testing of 4.2 shall be as follows:

Composition (See 4:3.1)
Rogm temperature tensile properties (See 4.3.3.1)

Inte

4.5 Reports:

The vendor of castings shall furnish with each shipment a certification document declaring that
castings have been processed, tested, and inspected as specified and that the results of the
inspections and tests conform to requirements.

4.5.1 Unless otherwise specified, vendor shall furnish test report(s) showing the results of tests and
inspections conducted in accordance with 4.2 and 4.3.

Jucted shall be expressed numerically to reflect actual quantitative tes

'mat acceptable to purchaser.

atement of conformity and test report(s) shallinclude or be traceable
nhumber, master heat identification, AMS 5396D, part number, quantit

B.3.4.1 applies, the mechanical property test report shall denote the s

cimens that were tested.

each master heat:

each lot:

Ny retests
t values.

ecified by, and in

cordance with

to the purchase
, and when
nge.

purce of the

jrally-cast or machined-from-casting room temperature and elevated

emperature

properties, when specitied (See 3.0, 4.3.5.2 and 4.5.3.3)

4.6 Resampling and Retesting:

4.5.4 The vendor shall retain records of processing and inspection in accordance with purchaser
requirements.

If results of a valid test fail to meet specified 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. Results of each additional test, and the
average of the results of all tests (original and retests) shall meet specified requirements;
otherwise, the master heat or lot shall be rejected. Results of all tests shall be reported.
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