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SAE AMS 5406A

1. SCOPE:

1.1 Form:

This specification covers a corrosion and heat resistant nickel alloy in the form of vacuum-melted,

vacuum-cast

investment castings.

1.2 Application:

Primarily for parts requiring good strength up to 1900°F (1060°C).

2. APPLICABLE [

The following p
issue of Aerosp
shall be as spe

2.1 SAE Publicat
Available fron

2.1.1 Aerospace

AMS 2268
AMS 2350
AMS 2362
AMS 2635
AMS 2645
AMS 2694
AMS 2804

2.2 ASTM Public

DOCUMENTS:

ublications form a part of this specification to the extentyspecified hergin. The latest
ace Material Specifications (AMS) shall apply. The.applicable issue of pther documents
cified in AMS 2350.

ons:
nh SAE, 400 Commonwealth Drive, Warrendale, PA 15096.

Material Specifications:

Chemical Check AnalysistLimits, Cast Nickel and Nickel Alloys
Standards and Test Methods

Stress-Rupture Properties of Castings

Radiographic Inspection

Fluorescent Penetrant Inspection

Repair Welding of Aerospace Castings

Identification, Castings

ations:

Available fron

n‘American Society for Testing and Materials, 1916 Race Street, Philgdelphia PA

19103.

ASTM E8

ASTM E139
ASTM E192
ASTM E354

Tension Testing of Metallic Materials

Conducting Creep, Creep-Rupture, and Stress-Rupture Tests of Metallic Materials
Reference Radiographs of Investment Steel Castings for Aerospace Applications
Chemical Analysis of High-Temperature, Electrical, Magnetic, and Other Similar Iron,
Nickel, and Cobalt Alloys
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2.3

231

2.3.2

U.S. Government Publications:

Federal Standards:

Federal Test Method Standard No. 151 - Metals; Test Methods

Available from Commanding Officer, Naval Publications and Forms Center, 5801 Tabor Avenue,
Philadelphia, PA 19120.

Military Sta
MIL-STD-7

3. TECHNICAL R

3.1 Composition:

Shall conform
accordance W
Standard No.

ndards:

P4 Parts and Equipment, Procedures for Packaging and Packing of

FQUIREMENTS:

to the following percentages by weight, determined by wet chemical
ith ASTM E354, by spectrographic methods-in accordance with Fede
151, Method 112, or by other analyticakmethods approved by purcha

methods in
ral Test Method
ser:

min max
Carbon 0.08 0.13
Manganese -- 0.20
Silicon -- 0.25
Phosphorus - 0.015
Sulfur -- 0.015
€hromium 7.50 8.50
Cobalt 9.50 10.50
Molybdenum 5.75 6.25
Titanium 0.80 1.20
Tantalum 400 450
Aluminum 5.75 6.25
Boron 0.010 0.020
Zirconium 0.05 0.10
Hafnium 1.05 1.25
Tungsten -- 0.10
Columbium -- 0.10
Iron -- 0.35
Lead - 0.0005 (5 ppm)
Bismuth - 0.00005 (0.5 ppm)
Nickel remainder
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3.1.1 Check Analysis: Composition variations shall meet the requirements of AMS 2268.

3.2 Condition:
As cast.

3.3 Casting:

3.3.1 The metal f

melting and pouring.

3.3.2
heat.

3.3.2.1 A master
in 3.3.2.2
rejected o
directly, W

3.3.2.2

3.4

Each master
conforming tg
if vendor’s tes
However, exda
purchaser’s t
guarantee of

3.4.1 Chemical A
When chemn

Castings shall be poured either from remelted metal from a master heat @r.directl
In eit

When pelmitted by purchaser, metal from two or tng¥e master heats may be blg
that the c
weight of
are blend

Master Heat

or r‘actingc shall be melted and Irmllrnrl under vacuum without loss of

acuum between

ner case, metal for casting shall be qualified as in 3.4.

and melted and cast into ingot or pig under vacuum¢ Gates, sprues,
astings shall be used only in preparation of masterheats; they shall n
ithout refining, for pouring of castings.

pmposition of each master heat to be blended is within the limits of 3.1
metal blended does not exceed 10,000 Ib (4500 kg). When two or mg
bd, the resultant blend shall be considered a master heat.

Dualification:

heat shall be qualified by evaluation of chemical analysis and tensile s
3.4.1 and 3.4.2, respectively. A master heat may be considered cond
5t results show conformance to all applicable requirements of this spe
ept when purthaser waives confirmatory testing, final qualification sh
pst results {€onditional qualification of a master heat shall not be con
pcceptance of castings poured therefrom.

nalysis Specimens: Shall be of any convenient size, shape, and form fc

y from a master

heat is deoxidized and refined metal of a single furnace charge or is r:l\etal blended as
i

sers, and
pt be remelted

nded provided
and that the total
re master heats

pecimens
tionally qualified
cification.

hll be based on
strued as a

r vendor’s tests.

ical annl\llcic Qpnr‘imnnc are rnqllirnd h\JI plll’r‘hQin’1 Qpnrimnnc shall b

e cast to a size,

shape, and form agreed upon by purchaser and vendor.

3.4.2

Tensile Specimens: Integral or separately-cast tensile specimens shall be cast from remelted metal

from each master heat except when castings are poured directly from the master heat, in which
case the specimens shall also be poured directly from the master heat. Specimens shall be of
standard proportions in accordance with ASTM E8 with 0.250 in. (6.25 mm) diameter at the
reduced parallel gage section. They shall be cast to size or shall be cast oversize and
subsequently machined to 0.250 in. (6.25 mm) diameter. Center gating may be used.
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3.5 Properties:

Castings and representative tensile specimens produced in accordance with 3.4.2 shall conform to
the following requirements:

3.5.1 Stress-Rupture Properties at 1800°F (982°C): Tensile specimens, maintained at 1800°F + 3
(982°C £ 2) while a load sufficient to produce an initial axial stress of 29,000 psi (200 MPa) is
applied continuously, shall not rupture in less than 23 hours. The test shall be continued to rupture

without cha|
than 5.5% i

3.5.1.1 Thetestd
stress of }

hge of load. Elongation after rupture, measured at room temperature,
N 4D. Test shall be performed in accordance with ASTM E139.

f 3.5.1 may be conducted using a load higher than required to-produc
P9,000 psi (200 MPa) but load shall not be changed while test is in prg

rupture amd elongation requirements shall be as specified in 3.5.1.

3.5.1.2
such casq
used to ru
preferably
Time to ru
3.5.1.3 When str¢
from cast
selected
as specifi
specified

3.6 Quality:

3.6.1 Castings, a
foreign mat

3.6.1.1 Castings

When pelmitted by purchaser, the test of 3.5.1 may be conducted using increm

, the load required to produce an initial axial streéss of 29,000 psi (200
pture or for 23 hr, whichever occurs first. Afterthe 23 hr and at intery
8 - 10 hr, thereatfter, the stress shall be increased in increments of 2,5
pture and elongation requirements shall:\be as specified in 3.5.1.

bSs-rupture properties other than these specified in 3.5.1 are required

ngs, tensile specimens conforniing to ASTM E8 shall be machined fro
t random from each masterheat. Property requirements for such spg
bd on the drawing or as agreed upon by purchaser and vendor and m
n AMS 2362.

5 received by purchaser, shall be uniform in quality and condition, sou

shatl,have smooth surfaces and shall be well cleaned. Metallic shot or

used for f

shall be not less

e an initial axial
gress. Timeto

bntal loading. In
MPa) shall be
als of 8 - 16 hr,
DO psi (17 MPa).

pf specimens cut
m castings

cimens shall be
Ay be defined as

nd, and free from

brials and from internal and external imperfections detrimental to usage of the castings.

grit shall not be

nabcleaning, unless otherwise permitted by purchaser.

3.6.2 Castings shall be produced under radiographic control, unless otherwise specified. 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 satisfactory quality.

3.6.3
AMS 2645.

3.6.4

When specified, castings shall be subjected to fluorescent penetrant inspection in accordance with

Radiographic, fluorescent penetrant, and other quality standards shall be as agreed upon by

purchaser and vendor. ASTM E192 may be used to define radiographic acceptance standards.
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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 o
performing al
4.5. Purchas
necessary to

4.2 Classification
4.2.1 Acceptancs

requiremen
represent e

42.1.1

attached

specimen
specimen

4.2.2

Stress-ru
specified

Preproducti
specificatio

f castings shall supply all samples for vendor’s tests and shall be-fes

of Tests:

Tests: Except as specified in 4.2.1.1, tests to.determine conformancg
[s of this specification are classified as acceptance tests and shall be
ach master heat or lot as applicable.

pture properties of specimens cut fropicastings shall be determined o
by purchaser or when representative’separately-cast specimens or sp
Coupons are not available. Stress-rupture properties of separately-cas

5 cut from castings are determined.

n are classified as preproduction tests and shall be performed prior to

article shipment of a casting-to a purchaser, when a change in material and/or prg

reapproval

42.2.1 Fordirect
test mate
contractin

4.3 Sampling:

bs in 4.4.2 -and when purchaser deems confirmatory testing to be req

U.S. Military procurement, substantiating test data, and when requestg
ial shall be submitted to the cognizant agency as directed by the proc
g-officer, or the request for procurement.

nsible for

required tests. Results of such tests shall be reported to the purchaser as required by
r reserves the right to sample and to perform any confirmatory testing deemed
ensure that the castings conform to the requirements of this-specification.

to all technical
berformed to

nly when
bcimens cut from
specimens or of

s cut from attached coupons.heed not be determined when stress-rupfure properties of

on Tests: Tests to determine conformance to all technical requirements of this

or on the first-
cessing requires
lired.

d, preproduction
iring activity, the

Shall be in accordance with the following; a lot shall be all castings of the same part number poured
from the same master heat in a period of not longer than 8 consecutive hours and presented for
vendor’s inspection at one time:

43.1
heat.

4.3.2

when tensile specimens obtained from attached coupons are permitted.

Two chemical analysis specimens in accordance with 3.4.1 and/or a casting from each master

Three separately-cast tensile specimens in accordance with 3.4.2 from each master heat except
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