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s:° AEROSPACE 	 AMS 5385D 
• 	 SPACE 	 M AT E R i A L 	 Superseding AMS 5385C 

Society of Automotive Engineers. Inc. S P EC i F I C AT I O N Rev sed 5-1-69 
TWO PENN9YlVAN1A PLAZA, NEW VORK, N.V. 1000 

ALLOY CASTINGS, INVESTMENT, CORRO5ION AND HEAT RESISTANT 
Cobalt Base - 27Cr - 2. 8Ni - 5. 5Mo 

1. ACKNOWLEDGMENT: A vendor shall mention this specification number and its revision letter in all 
quotations and when acknowledging purchase orders. 

2. APPLICATION: Primarily for small parts, such as turbine blades or vanes, requiring high strength 
up to 1500 F(816 C) and oxidation resistance up to 2000 F(1093 C). Exposure to high temperatures 
may cause hardening of this alloy; e. g. , exposure at approximately 1475 F(802 C) for 50 hr may re- 
sult in hardness as high as Rockwell C 45. 

3. COMPOSITION: Castings shall conform to the following: 

min 	max 

Carbon 0.20 - 	0. 30 
Nianganese -- 	1.0 
Silicon -- 	1.0 
Phosphorus -- 	0.04 

Sulphur -- 	0.04 
Chromium 25. 0- 29. 0 
1Vickel 1.75 - 	3.75 
Molybdenum 5.0 	- 	6.0 
Boron -- 	0.007 
Iron -- 	3.0 
Cobalt remainder 

4. CONDITION: As cast, unless otherwise specified. 

5. TECHDTICAL REQUIREMENTS: 

5. 1 Castin~: Castings shall be poured either from remelted metal from a master heat or master heat 
lot or directly from a master heat. In either case, metal for casting shall be qualified as in 5.2. A 

!~ 	master heat is refined metal of a single furnace charge, Gates, sprues, risers, and rejected cast- 
ings shall be used only in preparation of master heats; they shall not be remelted directly, without 
refining, for pouring of castings. 

5.1.1 Unless prohibited by purchaser, metal from two or more master heats may be blended to form a 
master heat lot provided that the composition of each master heat to be blended is within the limits 

~ of Section 3 above and the total weight of inetal in the master heat lot does not exceed 10, 000 pounde 
Tngot and pig may be blended together, shot may be blended, but shot shall not be blended with ingot 
or pig. 

5.2 Master Heat Qualification: Each master heat and master heat lot sha.11 be qualified by evaluation of 
chemical ana.lysis and tensile teat specimens conforming to 5.2.1 and 5.2.2, respectively. A mastf 
heat or master heat lot may be considered conditionally qualified if vendor's test results show con- 

k~ 	formance to all applicable requirements of this specification. However, except when purchaser 
waives confirmatory testing, final qualification shall be based on purchaser's test results. Condi- 
tiona.l qualification of a master heat or master heat lot shall not be construed as a guarantee of ac- 
ceptance of castings poured therefrom. 

Copyrieht 1969 by Society of Automotive Engineers, Inc. 	 Printed in U.S.A. 
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5. 2.1 Chemical Analysis Specia~ena: Shall be of any convenient size, sha.pe , and form for vendor's tests; 
P~ 	when chemical analyais s~~ecimena are requixed by purchaser, specimens shall be cast to a size, ehape 

and form agreed upon by F~urchaser and vendor. Composition of specimens shall conform to Section 3. 

5.2. 2 Tensile Test Specimens: Shall be cast from remelted meta.l from each master heat or master heat lot 
except that when castings are poured directly from a master heat, the tensile test apecimens shall also 
be poured directly from tb.e mastf;r heat. Tensile test speci.mens shall be of standard proportions with 

9~ ' 0. 25 in. diameter at the reduced parallel section. They shall be cast to size or ahall be cast oversize 
and subsequently machinecl to 0. 25 in. dia.meter. Center gating may be used. When requested, repre- 
sentative specimens shall be supplied to the purchaser for confirmatory evalua.tion. Tensile test speci- 
mens shall conform to the followi~ng requirements. 

5.2. 2.1 Tensile ProAerties at 1500 F(815. 6 C): Tensile test specimens heated to 1500 F+ 10 
(815. 6 C± 5. 6), held a1: 1500 F+ 10 (815. 6 C+ 5. 6) for 30 min. before testing, and tested at 
1500 F± 10 (815. 6 C± 5. 6) at a strain rate of 0. 045 - 0. 062 in. per in. per min. sha.11 have the 
following properties. 

	

Tensile Strength, psi 	52, 000 min 

	

Elongation, % in 1 in. 	10 min 

5.2. 2.2 Hardness: Specimena ~ts cast shall have hardness not higher than Rockwell C 34 or equivalent. 

5.3 Properties of Castinga: 

5. 3. 1 Tensile Properties: Wheii apecified on the drawing or when agreed upon by purchaser and vendor, ten- 
sile test specimens may bf~ machined from castings selected at random from the ahipment. Size and lo- 

~ 	cation of such specimens and tensxle properties required shall be as shown on the dra.wing or as agreed 
upon by purchaser and ven~ior. 

5. 3.2 Hardness: Castings as cast shall have hardness not higher than Rockwell C 34 or equivalent. 

5. 3. 3 Bend Test: When carbon ;irc melting is used for producing castings, three bend test specimena at 
least 0. 090 in. in diametei •  or thickness and approximately 2 in. in length shall be cast in each mold 

~ 	along with each cast part or parts. At least two of the three specimens cast in each mold shall with- 
stand, without cracking, b~~nding at room temperature through an angle of 30 deg around a 0. 5 in. diam 
eter. 

5. 3. 3.1 If more than one test specimen from a mold fails to pass the bend test, disposition of the castings 
from that mold may be cletermined either by applying a bend test to an actual casting or to specimens 

f6 	cut from castings, gate,~, or runners, or by establishing that the carbon content of the metal in the 
mold conforms to the requirements of Section 3. Failure of any such additional test will be cause for 
rejection of the castings from that mold. 

5.3. 3.2 If actual castings or specimens cut from castings, gates, or runners are used, such specimens shall 
~ 	be at least 0. 090 in. in ~iiameter or thickness. 

k~ 5. 3. 3. 3 Unless otherwise specif:ied, be~xd test shall be performed by the producer of castings. 

5.4 Resampling and R.etestin~: In event: any test specimen fails to meet the specified requirements, at least 
two additional test specimen;> shall be tested fo.r each non-conforming specimen. All such additiona.l spe- 

~ 	cimens shall conform to spec;ified requirements. Failure of any retest specimen to conform to specified 
requirements shall be cause for rejection of the master heat or master heat lot in the case of qualifica- ~ 
tion test specimens, or of the castings from that shipment in the case of tests on castings or speci.mens 
cut from castings. Results of all tests shall be reported. 

~ 

_~ 
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6. 	UALITY: 

6. 1 Castings shall be uniform in quality and condition, sound, and free from foreign materials and from in- 
terna,l and external imperfections detrimental to fabrication or to performance of parts. Castings shall 
have smooth surfaces and shall be well cleaned. Unless otherwise specified, metallic shot or grit shall 
not be used for final cleaning. 

6.2 When castings are broken for fracture test, the fracture shall have uniform color and be substantially 
from oxides and other defects. 	 ~ 

6. 3 Unless otherwise specified, castings shall be produced under ra.diogra.phic control. This shall consist of 
radiographic examination of castings until proper foundry technique, which will produce castings free 

	

~ 	from harmful interna,l imperfections, is established for each part number, and of production castings as 
necessary to insure maintenance of satisfactory quality. 

P1 6. 4 Inspection standards and procedures sha.11 be as agreed upon by purcha,ser and vendor. 

6. 5 Castings shall not be repaired by plugging, welding, or other methods without written permission from 
purchaser. 

7. REPORTS: 

7. 1 Unless otherwise specified, the vendor of castings shall furnish with each shipment three copies of a 
report of the results of tests for chemical composition of at least one casting from each master heat or 
master heat lot represented and the results of tests on each master heat or master heat lot to determine 

	

~ 	conformance to the technical requirementa of this specification. When properties of .  test specimens cut 
from castings are specified, the report shall include the results of tests to determine conformance to su 
requirements. This report shall include the purchase order number, master heat or master heat lot 
number (and code symbol if used), material specification number and its revision letter, part number, a 
quantity from each master heat or master heat lot. 

7. 2 Unlesa otherwise specified, the vendor of finished or semi-finished parts shall furnish with each shipment 
three copies of a report showing the purchase order number, material specification number and its revi- 
sion letter, contractor or other direct supplier of castings, part number, and quantity. When castings for 

~ making parts are produced or purchased by the parts vendor, tha.t vendor shall inspect castings from each 
master heat or master heat lot represented to determine conformance to the requirements of this speci- 
fication, and shall include in the report a statement that the castings conform, or shall include copies of 
labora.tory reports showing the results of tests to determine conformance. 

8. IDENTIFICATION: Unless otherwise specified, each casting shall be identified as to part number and i 
master heat or master heat lot number or code symbol. Methods of applying identifying characters shall be 
as agreed upon by purchaser and vendor. Marking materiala shall have no deleterious effect on the castings 
or their performance. 

9. APPROVAL: 

9.1 Sa.mple castings from new or reworked master patterna and the casting procedure shall be approved by 
purchaser before castinga for production use are supplied, unless such approval be waived. 

9. 2 Vendor shall establish separately for tenaile test apecimens used for master heat qualification and for pr 
duction of sample castings of each part number the control factors of processing which will produce ten- 
aile test apecimens meeting master heat qualification requirements and acceptable castings; these ahall 

9~ constitute the approved casting procedures and shall be uaed for producing subsequent master heat quali- 
fication specimena and production castings. If necessary to make any change in control factors of pro- 
cesaing which could affect qua.lity or properties of the castings, vendor shall submit for reapproval a 
statement of the revised operations and, when requeated, sample test apecimens, castings, or both. No 
production castings incorporating the revised operations shall be ahipped prior to receipt of reapproval. ~ 
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