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_'~° AEROS~ACE 	 ~q(~~ 53~0~ 
' 	:..a 	~~T E R' /~i L 	 Supersedi.ng AMS 5350D 

Societyo#Automotive Engineers, Inc. SP EC I FI~~ ►-f 10I~I '°'°•° 	1z-1-47 
400 COMMONWEAL7N ORIVE. WARRENDALF. ~A. 15096 	

'ROVI~~E 	?~~5~78 

UNS J91152 

STEEL CASTINGS, INVESTMENT, CORROSION RESISTANT 
_ 	12. 5 C r 

1, SCOPE • 

1.1 Form: This specification covers a corrosion and moderate heat resistant steel in the form of 
investment castinas. 	 - 

1.2. Application: Primarily for small parts, such as compressor blades and vanes, far use up to 
1000°F (540°C}. 

2. APPLICABLE DOCUMENTS: The following publications forin a part of this specification to the 
extent specified herein. The latest issue of Aerospace Material Specifications (AMS) shall apply. 
The applicable issue of other documents shall be as specified in AMS 2350. 

2.1 SAE Pubiications: Available from Society of Automotive Engineers, Inc. , 400 Commonwealth 
Drive, Warrendale, PA 15096. 

2.1,1 Aerospace Material Specifications: 

AMS 2350 - Standards and Test Methods 
AMS 2635 - Radiographic Inspection 
AMS 2640 - Magnetic Particle Inspection 
AMS 2645 - Fluorescent Penetrant Inspection 
AMS 2804 - Identification, Castings 

2.2 ASTM Publications: Available from American Society for Testing and Materials, 191.G Race 
Street~ Philadelphia, PA 19103. 

A5TM A370 - Mechanical Testing of Steel Products 
ASTM E192 - Reference Radiographs of Investment Steel Castings for Aerospace Applications 
ASTM E353 - Chemical Analysis of Stainless, ~ieat-Hesisting, Maraging, and Other. Sunilar 

Chromium-Nickel-Iron Alloys 

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

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 

~ 
Coprripht 1978 by Soei~ty of Automotiv~ Enpine~n, inc. 

	 Pdntsd in U. S. A. 

AII rights reserved. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s5

35
0e

https://saenorm.com/api/?name=a40f01d209f05019780c06aca2a83a1f


a~► ~I1 S 5350E I 	 _ 2- 

3. TECHDTICAL RE<~UIREMI~NTS: 

3.1 Composition: Shall conform to the followina percentages by weight, determined by wet chemical meth 
ods in accordance with ~~STM E353, by spectrographic methods in accordance with Federal Test 
Method Standard No. 15:1, Method 112,. or by other approved analytical methods: 

min max 

Carbon 0.05 - 	0.15 
Manganese -- 	1.00- 
Silicon -- 	1.00 

~ 	 Phosphorus -- 	0.04 
Sulfur -- 	0.03- 
Chromium 11.50 - 13. 50 
Nickel -- 	0.50 
Molybdenum -- 	0.50 
~opper -- 	Oe 50 

3.2 Condition: Hardened (ai:°-cooled from the austenitizing temperature) and tempered, having hardness of 
~ 90 - 115 HRB or equivalE~nt, determined in accordance with ASTM A370. 

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 castings shall be qualified as in 3.4. 

3. 3.1 A master heat is refined metal of a single furnace charge or metal blended as in 3. 3. 2. Gates, 
sprues, risers, and re ,jected castings shall be used oniy in preparation of master heats; they shall 
not be remelted directl;~, without refining, for pouring of castings. 

3.3.2 Unless prohibited by purohaser, metal 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 inetal blended does not exceed 10,000 lb (4540 kg). Ingot and pig may be blended together, shot 
may be blended, but shc~t shall not be blended with ingot or pig. When two or more master heats 
are blended, the result~~nt blend shall be considered a master heat. 

3.4 Master Heat Qualificatioii: Each master heat sha11 be qualified by evaluation of chemical analysis and 
tensile test 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 xequirements of this 
specification. However, except when purchaser waives confirmatory testing, final qualifieation s1~aI1 
be based on purchaser's :est resuits. Conditional qualification of a mastex~ heat shall not be canstrcced 
as a guarantee of acceptance of casti.ngs poured therefrom. 

3. 4.1 Chemical A.nalYsis S~eeimens: Shall be of any convenient size, shape, and form for vendor's tests; ~ 
~ when chemical analysis 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 Specimens: Shall be cast from remelted metal from each master heat except when 
castings are poured directly from a master heat, in which case specimens shall also be poured 
directly from the master heat. SpOcimens shall be of standard pnoportions in accordance with ASTM 

fd A370 with 0.250 in. (6.;i5 mm) diameter at the reduced parallel gage section. They shall be cast to 
size or shall be cast ovc;rsize and subsequently machined to 0.250 in. (6. 35 mm) diameter. Center 
gating may be used. 

__= 3. 5 Properties: Castings and representative tensile test specimens prnduced in accordance with 3.4.2 
~ shal~ ccnfo.rm to the follo~iving requirements; hardness and tensile testing shall be performed in accor- 

dance with :,STM A370: 

~~ 

■ 

f, 

3 	.; 
; 1 	 ,.~ 
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3. 5.1 After Rehardening: Castings shall have hardness not lower than 35 HRC after being heated to 
:"=~r. 1750°F + 10 (954°C + 5), held at heat for 60 min. + 5 per inch (25 mrn) of maximum cross-section, 

and cooled in a.ir. 

3. 5. 2 After Rehardening and Temperinn: Castinbs and separately-cast specimens shall have the follo~ving 
properties after being reharclened by heating to 1750° P' + 10 (954' C+ 5), holding at heat for 60 min. + 5 

fb 	per inch (25 mm) of maximum cross-section, and cooling in air and tempered by heatino for 
60 min. + 5 at 1350°I' + 15 (732°C _ 8): 

3.5.2.1 Tensile Properties: 

Tensile Strength, min 	 95,000 psi (655 niPa) 
Yield Stren~th at 0.2% Offset, min 	- 	75,OOU psi (517 I~IPa) 
Elongation in 4D, min 	 8% 
Reduction of Area, min 	 20% 

3. 5, 2,1.1 Specimens cut from castings are not required for routine acceptance; however, properties ob- 
tained from such specimens may be basis for acceptance of castin~s. 

3. 5. 2.2 Hardness: Should be 94 - 100 HRB or equivalent but castings shall not be rejected on the hasis of 
{d 	hardness if the tensile property requirements are met. 

3.6 Quality: 

3. 6.1 Castings, as received by purchaser, shall be uniform in quality and condition, sound, and free from 
~d 	foreign materials and from internal and external imperfections detrimental to usage of the castin~s. 

3. 6. 2.1 Castings shall have smooth surfaces and shall be well cleaned. Metallic shot or grit shall not be 
used for final cleaning, unless otherwise permitted. 

3. 6.2 Castings shall be produced und~r radiographic control, unless otherwise specified. This control 
shall consist of radiographic examination of castings in accordance ~vith Ai~IS 2635 until proper 

{~ foundry technique, which tivill produce castings free from harmful internal imperfections, is estab- 
lished for each part number and of production castings as necessary to ensure maintenance of satis- 
factory quality. 

3. 6.3 ~Vhen specified, castings shall be subiected to magnetic particle inspection in accordance ~vith A\IS 
~6 	2640 and/or to fluorescent penetrant inspection in accordance ~cith A175 2645. 

3. 6. 4 Raciiographic, magnetic particle, fluorescent penetrant, and other quality standards shall be: as 
~ 	agreed up~n by purchaser and vendor. AST3I E 192 may be used to define radiographic acceptance 

standards. 

3. 6. 5 Castings shall not be repaired by peening, plugging, welding, or other methods without ~vritten per- 
~ 	mission from purchaser. 

3. 6. 5.1 When permitted in ~vriting by purchaser, defects in castings may be removed and the castinas 
repaired by welding provided the ~veld repair area has properties comparable to those of the parent 

~ 	metal. Repair welds shall be subjected to the same inspection procedures and acceptance stan- 
dards required of the casting. t4`eld repair areas shall be suitably marhed to facilitate inspection. 
The repair welding shall be performed prior to any heat treatment and nondestructi~-e testina 
specified herein. 
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4, QUALITY ASSURANCE PROVISIOIvTS: 

4.1 Responsibilit~for Inspection: The vendor of castings shall supply all samples arid shall be responsible 
for performing all rec~uired tests. Results of such tests shall be reported to the purchaser as required 

~ by 4. 5. Purchaser res~~rves the right to perform such confirmatory testing as he deems necessaxy 
to ensure that the castii~gs conform to the requirements of this specification. 

4.2 Classification of Tests: 

4.2.1 Acceptance Tests: Tests to determine conformance to compasition (3.1), condition (3.2), and hard- 
~d 	ness after rehardenin~; (3.5.1) requirements are classified as acceptance tests. 

4.2.2 Periodic Tests: Test:~ to determine conformance to tensile property (3.5.2.1) and hardness (3.5.2a2) 
requirements after re:iardening and tempering are classified as periodic tests except that when ten- 

yl 	sile properties are de:ermined on specimens cut from castinbs separately-cast test specimens need: 
not be tested~ 

4.2, 3 Preproduction Tests: Tests to determine conformance to all technical requirements of this specifica- 
tion are classified as ~~reproduction tests. 

4, 2. 3.1 For direct U. S. 1lZilitary procurement, substantiating test data and, when requested, preproduction 
~ 	test material shall be submitted to the coa i~ant agency as directed by the procuring activity, the 

contracting officer, or the request for procurement. 

4.3 Sampling: Shall be in a~:cordance with the following: 

{6 4. 3.1 Two chemical analysi;; specfinens in accordance with 3. 4,1 and/or a casting from each master heat. 

~ 4.3.2 Three tensile test spe~~imens in accardance with 3e 4.2 from each master heat, when requested. 

Q~ 4. 3. 3 Two preproduction ca:~tings in accordance ~vith 4.4.1 of each part number. 

4. 3.4 One or more castings from each master heat ~vhen pr~perties of specimens machined from castings 
are required. Specific size, locations~ and number af specimens machined from castings shaTl be 

~ 	as specified on the dr~~~ving or as a;reed upon by purchaser and vendor. When size, location, and 
number of specimens ;ire not specified, not less tlian t~vo tensile test specimens, one from the thick- 
est section and one fram the thinnest section, shall be cut from a casting or castinas from each 
master heat. 

4.4 Approval: 

4. 4.1 Samgle castings from new or re~vorked master patterns and the casting procedure shall be approved 
~ by purchaser before c,~stings for production use are supplied, unless such approval be waived. 

4.4.2 Vendor shall establish separately- for tensile test specimens used for master heat qualification and 
for production of sam~~le castings of each part number parameters for the control factors of proces- 
sing which will produce tensile test specimens meeting master heat qualification requirements and 

~ 	acceptable castings; ttiese shall constitute the approved castin; procedures and shall be used for 
producing subsequent ;naster heat qualification specimens and production castings. If necessary to 
make any cha.nge in parameters for control factors of processing, the vendor shall submit for reap- 
proval a statement of :he proposed changes in processing, and, when requested, sample test speci- 
mens, castings, or both. Production castings incorporating the revised operations.shall not be 
~ shipped prior to recei~~t of reapproval. 
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