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~'~ AERQSPACE 	- ~ 	 A M S 5380D 
~ M AT E R I A L 	 ~ re~ AMS 5380C 

Society of Automotive Engineers, Inc. S P EC I FI CATI O N ''•"'° 	s-1-~' 
~oo CoM~rowwi~~TM ow~va, w~ww~~+o~~~. ~~. ~so~s 	 R~vf~N 	4-15-78 

UN3 R30030 

ALLOY CASTING3, INVE3TMENT, CORR03ION AND HEAT RESI3TANT 
50. 5Co - 26Cr - 15Ni - 6. OMo 

1. 3COPE: 

1.1 Form: This specification covers a corrosion and heat reaiatant c:obalt alloy in the form of inveat- 
ment caetinga. 

1.2 Application: Primarily for small parts. such as turbine blades and vanea~ requiring high atrength 
up to 1500° F(815°C) anti oxidation reaietance up to 2000° F(1095°C). 

2. APPLICABLE DOCUMENrTS: The following publications form a part of thia specification to the 
extent specified herein. `rhe latest iesue of Aeroepace Materlal Specificarions (AMS) shall apply. 
The applicable iaswe of o~her documente ahall be as specified in AMS 2350. 

2.1 SAE Publicattona: Avai~able from 3ociety of Automotive Engineers, Inc. ~ 400 Commonwealth 
Drive. Warrendale, PA 15096. 

2.1.1 Aeroepace Materlal Sp~ecifications: 

AMS 2350 - ~taadarda ~ad Test Met~oda 
AM3 2360 - Room Te~perature Tene~e Praperties of Castinga 
AMS 2361 - Elevated T}emperature Tensile Propertiea of Caetings 
AM3 2635 - Radiograp~ic Inspection 
AM3 2645 - Fluoresc~t Penetrant In~pection 
AM3 2804 - Identifica on, Castinga ~ 

2.2 ASTM Publicatione: Av~llable from American Society for Testing and Materials. 1916 Race 
3treet, Phlladelphia~ PA 19103. 

ASrM E8 - Teneion T sting of Metallic Materlala 
A3TM E18. - Rockwell ardness aad Rbckwell 3uperficial Hardneas of Metallic Materials 
A3TM E21 - Elevated emperah~re Teaeion Tests of Metallic Materiale 
A9TM E192 - Reference, Radiographs oi Investment 5tee1 Castinga for Aeroepace Applicationa 
A3I'M E354 - Chemical lAnalyeis of Hig~ Temperature~ Electrical~ Magnetic, and Other Similar 

Iron, Nickel. and Cobalt-Base Alloys 

2. 3 Government Publication~: Available from Commanding Officer, Naval Publicatioae and Forms 
Center, 5801 Tabor Avehue, Phlladelpllia, PA 19120. 

2.3.1 Federal3tandards: 

Federal Test Method 3tandard No. 151 - Metsls; Teat Methods 

2.3.2 Military Standarda: 

MIL-STD-794 - Parte and Equipment, . Procedurea for Packaging and Packing of 

d~' ,'~{ 	 ;~ 

Cop~rrl~M 1978 Oy SoetNy o1 Automotiv~ En01n~n. lne. 	 wr~.e ~~ u.s.n. 

An ~yr,n ►.an+a. 
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3. TECHDTICAL REQUIR,EMENTS: 

3. 1 Compoaition: Shall conform to the following percentages by weight, determined by wet chemical meth- 
oda in acoordance with AS`TM E354, by epectrographic methods in accordance with Federal Test 
Method Standard No. 151, Method 112, or by other approved anal .vtical methods: 

~ min 	max 

Carbon 0.40 - 	0. 50 
Manganese -- 	1.00 
Silicon -- 	1, 00 
Phoaphorue -- 	0.040 

~~r  -- 	0.030 
Chromium 24. 00 - 28.00 
Nickel 14. 00 - 16. 00 
Molybdenum 5. 50 - 	6. 50 
Iron -- 	2.00 
Cobalt remainder 

3.2 Condition: Ae cas~ 

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

3. 3.1 A master heat ia refined metal of a aingle furnace charge or is metal blended as in 3.3.2. Gates, 
~ 	sprues~ risere, and r~jected castinge shall be used only in preparation of master heata; they ahall 

not be remelted directly, withnut refining, for pouring of castinga. 

3. 3.2 Unless prohibited by p~rchaser, metal from two or more master heata may be blended provided that 
the compoeiUon of each master heat to be blended is within the limits of 3.1 and that the total weight 

~ of inetal blended doee mot exceed 10 000 lb (4540 kg). Ingot and pig may be blended together, ahot 
may be blended, but ahot shall not be blended with ingot or pig. When two or more master heats are 
bleaded, the reaultant'~le~d ahall be considered a master hea~ 

3.4 Master Heat Qualificati n: Each master heat ahall be qualified by evaluation of chemical analyeis 
and tenaile teat apecime conforming to 3.4.1 and 3. 4.2, reapectively. A master heat may be con- 
sidered conditionally qu ified if vendox's test reaults show conformance to all applicable requirements 

!~ of this specification. H wever, except when purchaser waivea confirmatory testing, final qualification 
shall be based on purch ser'e test resu~ts. Conditional qualification of a master heat ahall not be 
coaetrued as a guarante of acceptance of castings poured therefrom. 

3.4. i Chemical Anal sis S e~cimens: Shall be of aay convenient size, ahape, and form for vendor's testa. 
~ When chemical analyei epecimens are required by purchaeer, specimens ahall be cast to a size, 

shape, and form agreed upon by purchaser and vendor. 

3.4.2 Teneile Test 3pecimens: Shall be cast from remelted metal from each master heat except when cast- 
inga are poured directly from a master heat, in wiuch case the specimena shall also be poured 
directly from the master hea~ S~ecimena shall be of etandard proportiona in accordance with 

~ ASTM E8 with 0.250 in. (6.35 mm) diameter at the reduced parallel gage section. They shall be 
cast to size or ahall be cast overaize and subsequently machined to 0.250 in. (6. 35 mm) diameter. 
Center gating may be ueed. 

3. 5 Propertiea: Castings aad representative tensile test apecimene produced in accordance with 3.4.2 
ahall conform to the following requirements: 
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• I 3.5.1 Tensile Properties: 

3. 5.1.1 SeAarately-Cast Specimens: 	 _ 

3. 5.1. 1. 1 At 1500° F(815° C): Shall be as follows, determined in accordance with ASTM E21 on specimens 
~ 	heated to 1500° F+ 10 (815° C+ 6), heTd at 1500° F+ 10 (815° C± 6) for 30 min. before testing, 

and tested at 1500° F+ 10 (815° C+ 6) at a rate of 0. 03 - 0. 07 per in. per min. (0. 03 - 
0. 07 mm/mm/min. ): 

Tensile Strength, min 	55, 000 psi (379 MPa) 
Elongation in 4D, min 	10% 

3.5.1.2 S~ecimens Cut from Castings: When specified on the drawing or when agreed upon by purchaser 
and vendor, tensile test specimens conforming to ASTM E8 shall be machined from castings 

f~ 	selected at random from each master heat. Property requirements for such specimens shall be 
as shown on the drawing or as agreed upon by purchaser and vendor and may be defined as speci- 
fied in AMS 2360 and/or AMS 2361, 

~ 3.5.2 Hardness: Shall be as follows, determined in accordance with ASTM E18: 

~ 	3.5.2.1 As Cast: Not higher than 30 HRC or equivalent. 

3. 5.2.2 After Heat Treatment: Not higher than_43 HRC or equivalent after being heated to 1475° F+ 10 
(802°C + 5), holding at heat for 50 hr + 1, and cooling to room temperature. 

3. 6 	uali 

3.6.1 Castings, as received by purchaser, shall be uniform in quality and condition, sound, and free 
~ from foreign materials and from internal and external imperfections detrimental to usag'e of the 

castings. 	 • 

3. 6.1.1 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 under radiographic control, unless otherwise specified. This control 
shall consist of radiographic examination of castings in accordance with AMS 2635 until proper 

~1 foundry technique, which will produce castings free from harmful internai imperfections, is estab- 
lished for each part number and of production castings as necessary to ensure maintenance of satis- 
factory quality. 

3.6.3 When specified, castings shall be subjected to fluorescent penetrant inspection in accordance with 
~ AMS 2645. 

3. 6.4 Radiographic, fluorescent penetrant, and other quali.ty standards shall be as agreed upon by purchaser 
~ and vendor. ASTM E192 may be used to define radiographic acceptance standards. 

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

3. 6. 5.1 When permitted in writing by purchaser, defects in castings may be removed and the castings 
repaired by welding provided the weld repair area has properties comparable to those of the par- 

~ 	ent metal. Repair welds shall be subjected to the same inspection procedures and acceptance 
standards required of the castings. Weld repair areas shall be suitably marked to facilitate 
inspection. The repair welding shall be performed prior to any nondestructive testing specified 
herein. 
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4. QUALITY ASSURANCE PROVISIONS: 

4.1 Rseponaibility for Iaepection: The vendor of castinga 8hall aupply all samples and ahall be responsible 
for performing all required teats. Results of such tests shall be reported to the purchaeer aa required 

f~ by 4. 5. Purchaser reserves the right to perform such confirmatory teating as he dcema necessary 
to ensure that the caetings conform to the requirements of tlue speciffcation. 

4.2 Claeaification of Teata: 

4.2.1 Acceptance Tests: Tests to determiae conformance to composition (3.1), elevate~l-temperature ten- 
aile property of separately-caet test apecimena (3. 5.1.1..1), as-caet hardneea (3. 5.2.1), and quality 

	

~ 	(3. 6) requirements and~ when apecified, tensile property of specimene cut from castings (3. 5.1.2) 
requirements are claseified as acceptance tests. 

4.2.2 Periodic Testa: Testa ~o determine conformance to hardness after heat treatment (3.5.2.2) require- 

	

~ 	ments are classified as periodic teats. 

4.2.3 Preproc~uction Teata: Teata to determine coaformance to all technical requirements of this specifi- 

	

~ 	cation are classified as preproduction tests. 

4.2. 3.1 For direct U.3. Mil~tary procurement, aubstantiating teat data and, when requested, preproduction 

	

~ 	test material shall b~ submitted to the cognizant agency as directed by the procuring activity, the 
contracting officer, pr tbe request for procurement. 

4. 3 Sam 1 : Shall be in accordaace with the following: 

~ 4.3.1 Two chemical aaalyeie ~pecimens in accorc~tnce with 3.4.1 and/or a casting from each master heat. 

i 
~ 4.3.2 Three tensile test speciimene in accordance with 3.4. 2 from each master heat. 

~ 4.3.3 1~vo preprodu~ction cast~ngs in accordance with 4.4.1 of ea.ch part number. 

4. 3.4 One or more castings f~om each master heat when properties of specimens machined from caatinga 
are required. Size, lo ation, and number of speoimena machined from castinga shall be as epeci- 

$ fied on the drawiag or agreed upon ~y purchaser and vendor. When size, location, and number 
of epecimens are not s cified, not less than two tensile test apecimens, one from the thickest aectiun 
and one from the thiane t aection~ ehall be cut from a casting or castings from each master heat. 

	

4.4 	Approval: 	 . 

4.4.1 Sample caetdngs from n~w or reworked master patterns aad the casting procedure ahall be approved 
~ by purchaser before ca~tings for production use are supplied, unless euch approval be waived. 

4.4.2 Vendor ehall eatabliah Qeparately for t~nsile test apecimens used for master heat qualification and 
for prod~iction of sample castings of each part number the control factora of processing which wffl 
produce teaeile test spe~cimens meetin~ master heat qualification requiremente and acoeptable cast- 

	

~ 	ings; theae ahall oonetitute the approved caetingprocedurea andshall be uaed for producing eubsequent 
master heat qualificatiom specimens and pro~iction castings. If necesaary to make aay change in 
control factors of ~roceasing~ veador ahall submit ior reapproval a atatement of the proposed changes 
in procesaing and, wben requested, sa}nple teat specimena, caatings, or both. Productlon castings 
incorporating the reviaed operations shall n pt be shipped prior to receipt of reapproval.. 
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