Resource For
™M Advancing Mobiity -

The Engineering AEROSPACE SAE AMS 5376E

MATERIAL

400 Commonwealth

Issued
Dr., Warrendale, PA 15096 SPEC|FICATION Revised 7-1-86

Submitted for recognition as an American National Standard

Superseding AMS 5376D

7-1-48

ALLOY CASTINGS, INVESTMENT, CORROSION AND HEAT RESISTANT
30Fe - 21Cr - 20Ni - 20Co - 3Mo - 2.5W - 1.0(Cb +Ta) - 0.15N

As Cast

UNS R30155

1. SCOPE:
1.1 Form:
in the

1.2 Applica

requiri
1600°F

2. APPLICAB

form of investment castings.

hg high strength up to 1350°F (730°C) and<{oxidation resi
(580°C).

specific
Material
shall be

ation to thé extent specified herein. The latest issue

as specified in AMS 2350.

2.1 SAE Pub

]jcations: Available from SAE, 400 Commonwealth Drive,
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2.1.1 Aeroj:ace Materihl Specifications:

AMS 2350 - Standardsiand Test Methods
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360 - Room Temperature Tensile Properties of Castings

361 - Elevated Temperature Tensile Properties of Casting

635 - Radiographic Inspection
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694 -<Repair Welding of Aerospace Castings
804.< Identification, Castings

This specification covers a corrosion and heat resistant|iron alloy

tion: Primarily for small parts, such as turbine blades|and vanes,

LE DOCUMENTS: The following publications form a part of| this

Specifications shall apply. The‘applicable issue of other documents

stance up to

pf Aerospace

Warrendale,

g

y /
SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and / 7/
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.”

by any means

AMS documents are protected under United States and international copyright laws. Reproduction of these documents

is strictly prohibited without the written consent of the publisher.

Copyright 1986 ) Society of Automotive Engineers, Inc.

Printed in U.S.A.


https://saenorm.com/api/?name=75bd504c583df3831cb634b04cf7c914

SAE, AMS 5376 Page 2

7

2.2 ASTH Publications: Available from American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 16103.

ASTM E8 - Tension Testing of Metallic Materials

ASTM E18 - Rockwell Hardness and Rockwell Superficial Hardness of Metallic
Materials

ASTH E21 - Elevated Temperature Tension Tests of Metallic Materials

ASTM E192 - Reference Radiographs of Investment Steel Castings for Aerospace
Applications

ASTH E354 - Chemical Analysis of High-Temperature, Electrical, Magnetic, and

Other Similar Iron, Nickel, and Cobalt Alloys

2.5 VU.S. Governrent Publications: Available from Commanding Officery Naval
Publicatidns and Forms Center, 5801 Tabor Avenue, Philadelphia, PAl 19120.

2.3.1 Military Standards:

MIL-STD-794 - Parts and Equipment, Procedures for Packaging and Packing of

3. TECHNICAL REQUIREMENTS:

3.1 Compositign: Shall conform to the following percentages by weight
@ determined by wet chemical methods in accordance with ASTM E354 or by
spectrographic or other analytical methodscapproved by purchaser:

min max

Carbon -- 0.20
Manganese 1.00 - 2.00
Silicon -- 1.00
Phosphorus -- 0.04
Sulfur -- 0.03
Chromium 20.00 - 22.50
Nickel 19.00 - 21.00
Cobalt 18.50 - 21.00
Molybdenum 2.50 - 3.50
Tungsten 2.00 - 3.00
Columbian + Tantalum 0.75 - 1.25
Nitrogen 0.10 - 0.20
Tron remainder

3.2 Condition: As cast.

3.3 Casting: Castings shall be poured either from remelted metal from a master
heat or directly from a master heat. In either case, metal for casting
shall be qualified as in 3.4.

3.3.1 A master heat is refined metal of a single furnace charge or is metal
blended as in 3.3.2. Gates, sprues, risers, and rejected castings shall
be used only in preparation of master heats; they shall not be remelted
directly, without refining, for pouring of castings.
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lletal from two or more master heats may be blended provided that the
composition of each master heat to be blended is within the limits of 3.1
and that the total weight of metal blended does not exceed 15,000 1b

(6800 kg). When two or more master heats are blended, the resultant blend
shall be considered a master heat.

Master Heat Qualification: Each master heat shall be qualified by
evaluation of chemical analysis and tensile specimens conforming to 3.4.1
and 3.4.2, respectively. A master heat may be considered conditionally
qualified if vendor's test results show conformance to all applicable
requirements of this specification. However, except when purchaser waives
confi i i ificati rchaser's test
results. Conditional qualification of a master heat shall not| be construed
as a guarantee of acceptance of castings poured therefrom.

.1 Chemical Analysis Specimens: Shall be of any convenient sizp, shape, and
formp.

.2 Tengile Specimens: Shall be cast from remelted-metal from elach master
heat except when castings are poured directly from a master jheat, in which
casg the specimens shall also be poured directly from the master heat.
Spe¢imens shall be of standard proportions in accordance with ASTH E8 with
0.2b0 in. (6.25 mm) diameter at the reduced parallel gage sdction. They
sha]l be cast to size or shall be caSt oversize and subsequegntly machined
to 0.250 in. (6.25 mm) diameter. Lenter gating may be used.

Properties: Castings and representative tensile specimens prdduced in
accorfance with 3.4.2 shall conform to the following requiremgnts:

.1 Sepprately-Cast or Intégrally-Cast Specimens:

.1.1 Tensile Properties:

.1.1.1 | At Room Tefaperature: Shall be as follows, determined in accordance
with ASHI-ES:

Tensile Strength, min 80,000 psi (550 NPa)
Yietd Strength at 0.2% Offset, min 45,000 psi (310 NPa)
EYongation in 4D, min 18%
Reduction of Area, min 5%

.1.1.2 At 1500°F (815°C): Shall be as follows, determined in accordance with
ASTHM E21 on specimens heated to 1500°F + 10 (815°C + 5), held at heat
for 20 - 30 min. before testing, and tested at 1500°F + 10 (815°C + 5)
at a rate of 0.03 - 0.07 in./in. per min. (0.03 - 0.07 mm/mm per min.):

Tensile Strength, min 45,000 psi (310 MPa)
Elongation in 4D, min 15%

.5.2 Castings:
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3.5.2.1 Tensile Properties: When specified on the drawing or when agreed upon
by purchaser and vendor, tensile specimens conforming to ASTM E8 shall
be machined, from locations indicated on the drawing, from a casting or
castings selected at random from each master heat. Property
requirements for such specimens shall te as specified on the drawing or
as agreed upon by purchaser and vendor and may be defined as specified
in AMS 2360, AMS 2361, or both.

3.5.2.2 Hardness: Shall be as follows, determined in accordance with ASTM E18.

3.5.2.2.1 As Cast: Not higher than 21 HRC, or equivalent.

3.5.2.2.2 After Heat Treatment: Not higher than 28 HRC, or equivalent, after
beifng heated to T475°F + 10 (800°C + 5), held at heat for5Q hr + 1,
and|cooled to room temperature.

3.6 Quality:

3.6.1 Casting$, as received by purchaser, shall be uniform in quality |and
conditimn, sound, and free from foreign materials and from impenfections
detrimental to usage of the castings.

3.6.1.1 Castings shall have smooth surfaces andcshall be well cleaned.,] Metallic
shot gr grit shall not be used for final cleaning.

3.6.2 Castingg shall be produced under radiographic control. This control shall
consist|of radiographic examination of castings in accordance with
AMS 2633 until proper foundry technique, which will produce castlings free
from harmful internal imperfections, is established for each pant number
and of production castings ‘as necessary to ensure maintenance of
satisfag¢tory quality.

3.6.3 MWhen specified, castings shall be subjected to fluorescent penetirant
inspection in accardance with AMS 2645.

3.6.4 Radiographic, fluorescent penetrant, and other quality standardsg shall be
as agreqd upon by purchaser and vendor. ASTM E192 may be used tio define
radiogrgphic-acceptance standards.

3.6.5 Castings shall not be repaired by peening, plugging, welding, or other
methods without written permission from purchaser.

3.6.5.1 When permitted in writing by purchaser, defects in castings may be
removed and the castings repaired by welding in accordance with AMS 2694.

4, QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The vendor of castings shall supply all

@ samples for vendor's tests and shall be responsible for performing all
required tests. Results of such tests shall be reported to the purchaser as
required by 4.5. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the castings conform to

the requirements of this specification.
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4.2 Classification of Tests:

4.2.1 Acceptance Tests: Tests to determine conformance to the following
requirements are classified as acceptance tests and shall be performed to
represent each master heat or lot as applicable:

4.2.1.1 Composition (3.1) of each master heat.

4.2.1.2 Elevated temperature tensile properties of separately-cast or
1} integrally-cast specimens (3.5.1.1.2) except as specified in 4.2.1.2.1.

4.2.1.2.1 TIensile properties of specimens cut from castings shall be determined
/) only when specified by purchaser or when representative
separately-cast or integrally-cast specimens are not'av ilable.
Tensile properties of separately-cast or integrally-cast specimens
need not be determined when tensile properties of specimens cut from
castings are determined.

4.2.1.3 Hprdness (3.5.2.2.1) of castings as-cast.

4,2.1.4 Quality (3.6) of each lot of castings.

4.2.2 Perfiodic Tests: Tests to determine conformance to requiremgnts for
g room-temperature tensile properties.of separately-cast or iItegra11y-cast
specimens (3.5.1.1.1) and hardness, of castings after heat treatment
(3.5.2.2.2) are classified as pepiodic tests and shall be pgrformed at a
frequency selected by the vendor unless frequency of testing is specified
by [purchaser.

4.2.3 Prdproduction Tests: Tests to determine conformance to all| technical
uirements of this specification are classified as preproduction tests
shall be performed prior to or on the first-article shipment of a
ting to a purchaser, when a change in material, processipg, or both
uires reapproval as in 4.4.2, and when purchaser deems cpnfirmatory
ting to be required.

4.2.3.1 Hor direct U.S. Military procurement, substantiating testf{ data and, when
equested, preproduction test material shall be submitted| to the
ognizant agency as directed by the procuring activity, the contracting

icer, or e reques or pr ne.

0

4.3 Sampling: Shall be in accordance with the following; a lot shall be all

@ Tastings of the same part number poured from the same master heat in a
period of eight consecutive hours and presented for vendor's inspection at
one time:

4.3.1 One or more chemical analysis specimens in accordance with 3.4.1 from each
g master heat or a casting from each lot.

4.3.2 Two preproduction castings in accordance with 4.4.1 of each part number.

4.3.3 Three tensile specimens in accordance with 3.4.2 from each master heat or
g three or more integrally-cast specimens except when purchaser requires
tensile properties of specimens cut from castings.
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4.3.4 One or more castings from each master heat when properties of specimens

4.4,1

4.4.2

machined from castings are required. Size, location, and number
tensile specimens machined from castings shall be as specified on
drawing or as agreed upon by purchaser and vendor.
and number of tensile specimens are not specified, not less than
tensile specimens, two from the thickest section and two from the

of
the

When size, location,

four
thinnest

section, shall be cut from a casting or castings from each master heat.

4.4 Approval:

Sample castings from new or reworked master
procedure shall be approved b
use are |supplied, unless such approval be waived by purchaser.

d

Vendor shall establish separately for tensile specimens used fon
heat qudlification and for production of sample castings‘of each
number, lparameters for the process control factors which will prio
tensile specimens meeting master heat qualification requirementg
acceptablle castings; these shall constitute the approved casting

patterns and the casting

uction

master
part
duce

and
procedure

and shalll be used for producing subsequent master) heat qualification

specimens and production castings. If necessary to make any chap
parameters for the process control factors, vendor shall submit
reapprov@l a statement of the proposed changes in processing and|,
requested, tensile specimens, sample castings, or both. Producth
castings| incorporating the revised operations shall not be shippg
to receipt of reapproval.

factors for producing, tensile specimens and castings i
not limited to, the following:

furnace and its capacity

d size of furnace charge

1ten metal is'in furnace

atmosphere

or deoxidation procedure

of Tadles used in pour

fractory formulation

ck-up’material

practices

Mold prenheat and metal pouring temperatures; variations of +25
from established 1imits are permissible

Solidification and cooling procedures

Cleaning operations

Methods of inspection

ge in

for

when
on
d prior

nclude,

F (+15°C)

4.4.2.1.1 Any of the above process control factors for which parameters are

considered proprietary by the vendor may be assigned a code
designation. Each variation in such parameters shall be assi
modified code designation.

4.5 Reports:

gned a
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