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STEEL CASTINGS, INVESTMENT, CORROSION RESISTANT
16Cr - 4. 1Ni - 0.28(Cb+Ta) - 3. 2Cu
Solution and Precipitation Heat Treated
180,000 psi (1241 MPa) Tensile Strength

UNS J92200

1. SCOPE:

1.1 Form:

1.2 Application:
d (315 C). Certain processing procedures and service conditions may cause this

to s

ress~-corrosion cracking. Where stress-corrosion may be a factor in|serv]

This specification covers a corrosion-resistant steel in the form of investment castings.

h up to 600°F
steel to be subject
ce, precipitation

heaf| treatment should be performed at a temperature not lower than 1000°F (54¢° C).

2. APPI

exten

The applicable issue of other documents shall be as specified/in AMS 2350.

2.1 SAE| Publications: Available from Society of Automotive/Engineers, Inc., 400 ¢

specified herein. The latest issue of Aerospace Material Specifications (A

Drive, Warrendale, PA 15096.

2.1.1 Adrospace Material Specifications:

ICABLE DOCUMENTS: The following publications form a part'of this specification to the

MS) shall apply.

ommonwealth

AMS 2350 - Standards and Test Methods
ANIS 2635 - Radiographic Inspection
ANS 2640 - Magnetic Particle Inspeétion
AMS 2645 - Fluorescent Penetrant Inspection
AMS 2804 - Identification, Castings
2.2 ASTIM Publications: Available from American Society for Testing and Materialg, 1916 Race

Strdet, Philadelphia, PAN19103.

AST
AST
AST

2.3 Gov

M A370 - Mechanical Testing of Steel Products

M E192 - Reference Radiographs of Investment Steel Castings for Aerospad

M E353 +Chemical Analysis of Stainless, Heat-Resisting, Maraging, and d
Chromium-Nickel-Iron Alloys

erament Publications: Available from Commanding Officer, Naval Publicat

Center;—5801-Faber-Avenue;—Philadelphia;PA—18120——————————

e Applications
ther Similar

fons and Forms

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

Copyright 1978 by Society of Automotive Engineers, Inc.

All rights

reserved.

Printed in U.S. A.



https://saenorm.com/api/?name=d38297beaa6902f1e191882a3add5e81

AMS 5344A Ll

3. TECHNICAL REQUIREMENTS;

3.1 Composition: Shall conform to the following percentages by weight, determined by wet chemical meth-
ods in accordance with ASTM E353, by spectrographic methods in accordance with Federal Test
§  Method Standard No. 1£1, Method No. 112, or by other approved analytical methods:

min max

Carbon - 0.06
Manganese - 0.70
Silicon .- 0.50 - 1.00
‘D'hnsp’hnn1 g 604
Sulfur - 0.03
Chromium 15.50 - 16.70
Nickel 3.60 - 4.60
Columbium + Tantalum 0.15 - 0.40
Copper 2.80 - 3.50
Nitrogen - 0.95
# 3.2 Condition: Solution and precipitation heat treated.

3.3 (Casting: Cgstings 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, rigers, and rejected castings shall be used only in preparation of master heats; they shall
not be remelted directly, without refining, for pouring of castings.

3.3.2 Unless prdhibited by purchaser, metal from-two or more master heats may be blendef provided that
the composition of each master heat to ke blended is within the limits of 3. 1 and that the total weight
g of metal blended does not exceed 10 (000 1b (4540 kg). Ingot and pig may be blended tdgether, shot
may be blgnded, but shot shall not be blended with ingot or pig. When two or more mhster heats
are blendefl, the resultant blend-shall be considered a master heat.

3.4 Master Heaf Qualification: , Bach master heat shall be qualified by evaluation of chemichl analysis and .
tensile test ppecimens conforming to 3.4.1 and 3. 4.2, respectively. A master heat may be considered
conditionall qualified.if<vendor's test results show conformance to all applicable requirements of this

§  specification. However, except when purchaser waives confirmatory testing, final qualification shall
be based on [purchaser's test results. Conditional qualification of a master heat shall npbt be construed
as a guaranfee of~acceplance of castings poured therefrom.

?

3.4.1 Chemical Analysis Specimens: Shall be of any convenient size, shape, and form for vendor's tests.
g When chemical analysi.s 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 Test Specimer.s: Shall be cast from remelted metal from each master heat except when cast-
ings are poured directly from a 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 A370

g with 0.250 in. (6.35 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. (6.35 mm) diameter. Center gating
may be used.

3.5 Heat Treatment: Castings and representative tensile test specimens shall be heat treated ag follows; £l
g castings and specimens may be given a homogenization heat treatment prior to solution heat treatment '
or may be given two solution heat treatments when permitted by purchaser, and shall be so treated
when specified by purchaser:
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3.5.3
g

3.6
g

3.6.1

3.6.1.1 Tepsile Properties:

3.6.2

3.6.2.

g
3.7

3.7.1
g

3.7.1.

3.7.2

Castings:
3.6.2.1 TeIsile Properties:

Quality

-3 ) AMS 5344A

Homogenization: Heat to 2100°F + 25 (1149°C + 15), hold at heat for not less than 90 min., and cool
as required to below 70° F (20° C).

Solution: Heat to 1900°F + 25 (1038° C + 15), hold at heat for 60 min. per inch (25 mm) of maximum
cross-section, and cool as required to below 70°F (20°C).

Precipitation: Heat to 900° - 925°F (482° - 496°C), 'hold at the selected temperature within +15°F
(+8° C) for not less than 90 min., and cool in air.

Properties: Castings and representative tensile test specimens produced in accordance with 3.4.2

shall conform to the following requirements; hardness and tensile testing shall be performed in accord-

i NM_A2
ance +L A Qm 70

eI T YOT U

Separptely-Cast Test Specimens:

Tensile Strength, min 180, 000 psi (1241 MPa)
Yield Strength at 0.2% Offset, min 160, 000 psi (1103 MPa)
Elongation in 4D, min 6%
Reduction of Area, min 15%

Tensile Strength, min : 180,000 psi (1241 MPa)
Yield Strength at 0.2% Offset, in 160, 000 psi (1103 MPa)
Elongation in 4D, min : 4%

Reduction of Area, min ' 129

2 Hardness: Should be not lower-than 40 HRC or equivalent but castings shall not |pe rejected on the
badis of hardness if the tensile property requirements of 3.6.2.1 are met.

Castings,. as received by purchaser, shall be uniform in quality and condition, soupd, and free
from foreign materials and from internal and external imperfections detrimental t¢ usage of the
castinps.

1 Cagtings shall have smooth surfaces and shall be well cleaned. Metallic shof of grit shall not be
used for Tinal cleaning, unless otherwise permitted.

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 found-
ry 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. :

When specified, castings shall be subjected to magnetic particle inspection in accordance with AMS 2640
and/or to fluorescent penetrant inspection in accordance with AMS 2645.

Radiographic, magnetic particle, 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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3.7.5 Castings shall not be vepaired by peening, plugging, welding, or other methods without written per-

¢  mission from purchasor.

3.7.5.1 When permitted in writing by purchaser, defects in castings may be removed and the castings re-
paired by welding provided the weld repair area has properties comparable to those of the parent

g metal. Repair welds shall be subjected to the same inspection procedures and acceptance standards

required of the casling. Weld repair areas shall be suitably marked to facilitate inspection. The
repair welding shall be performed prior to any heat treatment and nondestructive testing specified

herein.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibili ion: > ingeskh A —a amples—amdshs
for perform eported to the pure

be responsible
aser as required

# by 4.5. Pujchaser reserves the right to perform such confirmatory testing as he.deems necessary to

ensure that the castings conform to the requirements of this specification.’

4.2 Classificatign of Tests:

4.2.1 Acceptancg Tests: Tests to determine conformance to all technical réquirements of
P are classi.ﬂﬁ‘ed as acceptance tests except that when tensile properfies are determined
cut from chstings, separately-cast test specimens need not bé tésted.

4.2.2 Preproducfion Tests: Tests to determine 'conformance totall technical requirements
g cation are classified as preproduction tests.

4.2.2.1 For dir¢ct U. S. Military procurement, substantiating test data and, when request

on specimens

of this specifi-

ed, preproduc-

P tion test material shall be submitted to the cognizant agency as directed by the prqcuring activity,

the confiracting officer, or the request for procurement.

4.3 Sampling: Shall be in accordance with thé_following:

¥ 4.3.1 Two chemifal analysis specimens in accordance with 3.4. 1 and/or 2 casting from ea¢h master heat,

¢ 4.3.2 Three tensile test specimens in/accordance with 3.4.2 from each master heat.

¢-4.3.3 Two preprdduction casfings in accordance with 4.4.1 of each part number.

4.3.4 One or moxe castings-from each master heat when properties of specimens machined|from castings

are requirgd. Size, location, and number of specimens machined from castings sh

g fied on the firawing or ss agreed upon by purchaser and vendor. When size, location,

of specime >
tion and one from the thinmest section, shall be cut from a casting or castings from e

4.4 Approval:

be as speci-
and number
thickest sec-
ach master heat.

4.4.1 Sample castings from new or reworked master patterns and the casting procedure shall be approved

g by purchaser before castings for production use are supplied, unless such approval b

e waived.

this specification -
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