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~m ò ~ « 

a°E~ 
U ~-° 

N N ~~ 
~W~~ ~a~m ,~mA 
A 	~ 
V T~ y 

~"~' ~om"„ 
m~arE 
C .. L L 
~d~~ t 
~~r~ _« a~ 

u 
~~:~ 
r~ o 0 aEun 
darc 
d L ~ u 

um::a 
tg~~ 

~ 
M

!ii > O 
~oa N 

Qda~' : F '° y 
.. ~A 
.LW.  'r° 'c° o m y~~a 
~ ~ ;, : '>om~, 
o ~~« 
a~E 
N 	~ 
d i~ f N 
` y C W N ~ N ~ ] 
A d O j 
m q y ~' 

u 

V O A N 'ca~o 
L„~a` L 
y j V ~ W 

Q C C ~ v,=AE 

~ 

~ 

u"° AEROSPACE 	 AMS 5382E SEA 

~ 	 Alp 

SPACf 	 M AT E R I A L 	 Superseding AMS 5382D 

Society of Automotive Engineers, Inc. S P E C I F I C AT I O N ~ssued 	12-1-47 
TWO PENN9YLVANIA PLAZA, NEW VORK, N.Y. 1000 	 Revised 	5-1-69 

ALLOY CASTINGS, INVESTMENT, CORROSION AND HEAT RESISTANT 
Cobalt Base - 25. 5Cr - 10.5Ni - 7. 5W 

1. ACKNOWLEDGMENT: A vendor shali 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 and vanes, requiring high 
strength up to 1500 F(816 C) and oxidation resistance up to 2000 F(1093 C). Exposure to high tem- 
peratures may cause hardening of this alloy; e. g. , exposure at approximately 1475 F(802 C) for 50 
hours may result in hardness as high as Rockwell C 42. 

3. COMPOSITION: Castings shall conform to the following: 

min 	max 

Carbon - 	0.45 - 	0.55 
Manganese -- 1.0 
Silicon -- 1.0 

k1 	 Phosphorus -- 0.04 
Sulfur -- 0.04 

Chromium 24. 5- 26. 5 
Nickel 9. 5 - 11.5 
Tungsten 7.0 - 	8.0 
Iron -- 2.0 
Cobalt remainder 

4. 	CONDITION: 	As cast, unless otherwise specified. 

5. TECHrTICAL REQUIREMENTS: 

5. 1 Castin~: Castings sha.11 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 cha.rge. Gates, sprues, rfsers, and rejected 
castings 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 limit, 

~ 	of Section 3 above and the total weight of inetai in the master heat lot does not exceed 10, 000 
pounds. Ingot 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 shall be qualified by evaluation o 
chemical analysis and tensile test specimens conforming to 5. 2.1 and 5.2.2, respectively. A 
master heat or master heat lot may be considered conditionally qualified if vendor's test results 

A 	show conformance to all applicable requirements of this specification. However, except when pur- 
chaser waives confirmatory testing, fina.l qualification shall be based on purcha.ser's test results. 
Conditional qualification of a master heat or master heat lot shall not be construed as a guarantee 
of acceptance of castings poured therefrom. 

Copyripht 1969 by Society olAutomotive Eneineers, Inc. 	 Printed in U.S.A. 
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5.2. 1 Chemical Analyses Specimena: 	Shall be of any convenient size, shape, and form for vendor's test 
~ 	when chemical a.nalyais specimens are required by purchaser, specimens shall be cast to a size, shape, 

and form agreed upon by purcha.ser and vendor. Compoaition of specimen shall conform to Section 3. 

5. 2. 2 Tensile Test Snecimens: Shall be cast from reme~ted metal from each master heat or master heat lot 
except that when castings are poured directly from a master heat, the tensile test specimens sha.11 also 
be poured directly from the master heat. Tensile test specimens shall be of standa.rd proportions with 

fl 	0. 25 in. diameter at the reduced parallel section. They shall be cast to size or shall be cast oversize 
and subsequently machined to 0. 25 in. diameter. Center gating may be used. When requested, repre- 
sentative epecimens sha.11 be supplied to the purchaser for confirmatory evaluation. Tensile test speci- 
mens shall conform to the following requirements: 

5.2. 2. 1 Hardness: Teneile test specimens, as cast, shall have hardness not higher than Rockwell C 34 or 
fd 	equivalent. 

5. 2.2.2 Stress Rupture Test at 1500 F(815. 6 C): A tensile test specunen, maintained at 1500 F± 5 
(815. 6 C± 2. 8) while a load sufficient to produce an initial axial stress of 30, 000 psi is applied con- 

A 	tinuously, shall not rupture in leas than 15 hours. The test shall be continued to rupture. Elongation, 
after rupture, measured at room temperature, shall be not less than 6% in 4D. 

5.2. 2. 2. 1 The test of 5. 2. 2. 2 may be conducted at a stress higher than 30, 000 psi but stress ahall not be 

	

0 	changed while teet is in process, unless otherwise specified or allowed. Time to rupture and elon- 
gation requirements shall be as specified in 5. 2.2. 2. 

5.2. 2. 2. 2 When permitted by purchaser, the test of 5. 2. 2. 2 may be conducted using incremental loading. In 
such case, a stress of 30, 000 psi shall be used until rupture or for 24 hr, whichever occurs first. 

	

p 	After the 24 hr and at intervals of 8- 16 hr, preferably 8- 10 hr, thereafter, the stress shall be 
increased in increments of 2500 psi. Elongation requirements, after rupture, shall be as specified 
in 5.2.2.2. 

5. 3 Properties of Castings: 

5. 3. 1 Tensile and Stresa Rupture Pro perties: When apecified on part drawing or when agreed upon by pur- 
~ chaser and vendor, tensile teat specimens shall be machined from castings selected at random from the 

shipment. Size and location of such specimens and required properties shall be as shown on the drawing 
or ae agreed upon by purcha$er and vendor. 

~ 5. 3.2 Hardnesa: Castings, as cast, ahall have hardness not higher than Rockwell C 34 or equivalent. 

5. 3. 3 Bend Teat: When carbon arc melting is used for producing castings, three bend test speci.mens at least 
0. 090 in. in diameter 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 specimena cast in each mold ahall withstand, 
without cracking, bending at room temperature through an a.ngle of 20 deg around a 0. 5 in. diameter. 

5. 3. 3. 1 If more than one test epecimen from a mold fails to pass the bend teat, disposition of the castings from 
that mold may be determined either by applying a bend teat to a.n actual casting or to apecimena cut 
from castinge, gates, or runnera, or by establiahing that the carbon content of the metal in the mold 
conforma to the requirements of Section 3. Failure of any such additional teat will be cause for re- 
jection of the castings from that mold. 

5. 3. 3.2 If actual castinga or epecimena cut from c~etinga, gatea, or runnere are uaed, such specimens shall 
be at leaat 0. 090 in. in diameter or thicknese. 	 . 

5. 3. 3. 3 Unless otherwiae apecified, bend test ahall be performed by the producer of castings. 
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5.4 Resampling and Retesting: In event any test specimen fails to meet the specified requirements, at least 
two additional test specimens shall be tested for each non-conforming specimen. All such additiona.l test 

~ specimens shall conform to specified requirements. Failure of any retest specimen to conform to speci- 
fied requirements shall be cause for rejection of the master heat or master heat lot, in the case of quali- 
fication test specimens, or of castings from that shipment, in the case of tests on castings or specimens 
cut from castings. Results of all tests shall be reported. 

6. 	UALITY: 

6. 1 Castings shall be uniform in quality and condition, sound, and free from foreign materials and from in- 
ternal and external imperfections detrimental to fabrication or to performance of parts. Castings shali 
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 fra.cture test, the fracture shall have uniform color and be substantially free 
from oxides and other defects. 

6. 3 Unless otherwise specified, castings shall be produced under radiographic control. This shall consist of 
radiographic examina.tion of castings until proper foundry technique, which will produce castings free fro: 

~ 	harmful internal imperfections, is established for each part number and of production castings as neces- 
sary to insure maintena.nce of satisfactory quality. 

6. 4 Inspection standards and procedures shall be as agreed upon by purchaser and vendor. 

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

7. REPORTS: 

7. 1 Unless otherwise specified, the vendor of castings shall furnish with each shipment three copies of a re- 
port 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 requirements of this specification. When properties of test specimens cut 
from castings are specified, the report sha.11 include the results of tests to determine conformance to such 
requirements. This report shall include the purcha.se order number, master heat or master heat lot 
number (and code symbol if used), material specification number and its revision letter, part number, 
and quantity from each master heat or master heat lot. 

7. 2 Unless 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, that vendor shall inspect castings from each 
master heat or master heat lot represented to determine conformance to the requirements of this specifi- 
cation, 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 atherwise specified, each casting shall be identified as to part number and 
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 materials shall have no deleterious effect on the castingE 
or their perforxnance. 

9. APPROVAL: 

9.1 Sample castings from new or reworked master patterns and the casting procedure sha.11 be approved by 
~ 	purchaser before castings for production use are supplied, unless such approval be waived. 

i 
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