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ALLOY CASTINGS, INVESTMENT, CORROSION AND HEAT RESISTANT 
62Ni - 21. 5Cr - 9. OMo - 3. 6(Cb+Ta) 

Vacuum Melted, Vacuum Cast 

1. SCOPE: 

1.1 Form: Tlris specification covers a corrosion and heat resistant nickel allay in the form af 
vacuum-melted, vacuum-cast investment castings. 

1.2 Application: Primarily for parts requiring moderate strength up to 1600° F(870° C) and egcellent 
oxidation and corrosion resistance up to 1800° F(980° C). 

2. APPLICABLE DOCUMENTS: The following publications form a part af this specification to the 
~ extent specified herein. The latest issue of Aerospace Material Specificatiaais (AM3) shal]. app~y. 

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

2.1 SAE Publications: Available from Society of Automotive Engineers, Tnc., 400~Commonwealth 
Drive, Warrendale, PA 15096. 

2.1.1 Aerospace Material Specificationa: 	 - 

AMS 2350 - Standards and Test Methods 

AMS 2360 - Room Tempera,ture Tensile Properties of Castings 
AMS 2635 - Radiographic Inspection 
ANLS 2645 - Fluorescent Penetrant Inspection 
AM,S 2804 - Identific~.tion, Castings 

2.2 ASTM Publications: Available from American Society for Testing aad Materials, 1916 Race 
Street, Philadelphia, PA 19103. 

ASTM E8 - Tension Testing of Metallic Materials 
A,STM E192 - Reference Radiographs of Investment Steel Castings for Aerospace Applicatiana 
ASTM E354 - Chemical Analysis of High-Temperature, Electrical, Magnetic, and Other ~ 

Similar Iron, Nickel, and Cobalt Alloys 

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

2.3.1 Federal Standa.rds: 

Federal Test Method Standard No. 151 - Metals; Test Methods 

2.3.2 Military Standards: 

MIL~TD-794 - Parts and Equipment, Procedures for Packaging and Packing of 

Copyright 1980 by Society of Automotive Engineers, Inc. 	 Printed in U.S.A. 

All ri~ts reserved. 
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3. TECHI~ICAL REQUIEtEMENTS: 
	

~ 
3.1 Compositian: Shall canform to the follawing percentages by weight, determined by wet chemical 

methods in accordance with ASTM E354, by apectrograpbic methods in accordance wlth Federal 
Test Method Standard No. 15], Method 112, or by ather analytical methoda approved by purchaaer: 

min max 

Carbon 
Manganeae 

3ilican 
Phosphorus 

Sulfur ~ 
Chromium 
Molybdenum 
Columbium + Tantalum 
Titanium 
Aluminum 
Cobalt (3.1.1) 
Iron 

Copper . 
Nickel 

-- 	Q.10 
-- 	0.50 

-- ~ 0.50 

-- 	0. 015 
-- 	0, 015 

20. 00 - 23. 00 
8, 00 - 10. 00 
3.15 - 4,15 

Present but not excQeding 0.40 
Present but not exceeding 0, 40 

-- 	1. 00 
-- 	5. 00 
-- 	0.30 

remainder 

3.1.1 Determination not required for routine acceptance. 

3.2 Condition: As cast. 

3.3 Casting; 

3.3.1 The metal for castings shall be melted and poured under~ vacuum without loss af vacuum between 
melting and pouring. 	. 

3.3.2 Castings shall be poured either from remelted metal from a master heat or directly from a master 
~est. In either case, metal for casting ahall be qualifie~i as in 3.4. 

3. 3.2.1 A master heat is deoxidized and refined metal of a si~ogle furnace charge or is metal blended 
as in 3. 3.2.2 and melted and cast into ingat or pig under vacuum. Gates, sprues, risers, and 
rejected castings ahall be used o~ly in preparation of master heats; they shall not be remelted 
directly, without refining, for pouring of castings. 

3. 3.2.2 When permitted by purchaser, metal from two or mo:re master heats may be blended provided 
that the composition of each master heat to be blende~i is within the limits of 3.1 and that the 
total weight of inetal blended dces not exceed 10, 000 ]~b (4540 kg). When two or more ma.ster 
heats are blended, the resultant blend ahall be conaidered a master heat. 

3.4 Master Heat ualification: Each master heat shall be qualified by evaluatian af chemical analysis 
an tensile test specimens conforming to 3.4.1 and 3.4.2 ;, respectively. A master heat may be 
conaidered canditio~ally qualified if vendor's test results show conformance to all applicable require- 
me~s of this specificatian. However, except when purch~.ser waives canfirmatory testing, final 
qualificatian shall be based o~ purchaser's test resulta. Canditional qualificatian of a master heat 
shall not be construed as a gua.rantee of acceptance of castings poured therefrom. 

~ 

3.4.1 Chemical Analysis Specimens: Shall be af any convenien~t size, shape, and form for vendor's testa. 
When chemical analysis apecimens are required by purcha.ser, specimens shall be cast to a size, 
sha~e, and form agreed upon by purchaser and vendor. 	

~ 
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_ 3 _ 	 ~AMS 5401 

3. 4. 2 Tenaile Test Specimens: Integral or separately-cast tensile test epecimens ahall be cast from • 
reme te met rom each master heat except when castings are poured directly from a master 
heat, in which case the specimens shall also be paured directly from the master heat. 3pecimens 
shall be of standard praportiona in accordance with ASTM E8 with 0.250 in. (6.25 mm) diameter 
at the reduced parallel gage section. They ahall be cast to size or shall be cast oversize and 
subsequently machined to 0.250 in. (6.25 mm) diameter. Center gating may be used. 

3. 5 Propertiea: Castings and representative tensile test specimens produced ia accordaaoe with 3.4.2 
shall conform to the follaaving requirementa: 

3. 5.1 Tensile Prapertiea: Shall be as follows, determined in accordance with A3TM ES aa integrai 
or separately-cast tensile test specimens or, when specified by purchaser or agreed upan by pur- 
chaser and vendor, on specimens cut from castings: 

Tensile Strength, min 	 85, 000 psi (586 MPa) 
Yield Strength at 0. 2~ Offset, min 	45, 000 pai (310 MPa) 
Elongation in 4D, min 	 25% 

3. 5.1.1 When tenslle propertiea other than those specified ia 3. 5.1 are required a~f specimens c~ from 
castings, tenaile test specimena conforming to ASTM E8 ehall be machined from castings ee- 
lected at random from each master heat. Praperty requirements for such apecimens shall be 
as apecified oa the drawing or as agreed upan by purchaser and vendor a~l may be defined as 
apecified in AMS 23fi0. 

3. 6 	uali : 

~ 	3. 6.1 Castings, as received by purchaser, ahall be uniform in quality and condition, 8ou~d, and free 
from foreign materials and from internal and external imperfectione detrlmental to usage of t~e 
castings. 

3. 6.1.1 Castinga ahall have smoath surfaces and shall be well cleaned. Metallic shat or grit sha]1 nut 
be used for final cleaning, unless atherwise permitted. 

3. 6.2 Castinga shall be produced under radiographic crnrtrol, unlesa ~herwise epecifled. This ca~tral 
shall consist ~ radiographic examination of castings in accordance with AM3 2635 ~til proper 
f~ndry technique, which will produce castinga free from barmful internal imperfectiaos, is ea- 
tabliahed for each part number and of production castings as necessary to eneai+e maintenanoe af 
satiafactory quality. 

3. 6.3 When specified, castinga shall be aubjected to fluorescent penetraat inepedioa in accardance with 
AMS 2645. 

3. 6.4 Radiographic, fluorescent penetrant, and other quality standariia shall be ae agreed upon by pur- 
chaser and vendor. ASTM E192 may be used to define radiographic, acceptanoe standards. 

3. 6. 5 Castings ahall not be repaired by .peening, plugging, welding, or dher methods witLaot written 
permission from purchaser. 

3. 6. 5.1 When permitted in writing by purchaser, defecta in castings may be removed and the castings 
repaired by welding provided the weld repair ar8a has propeities comparable to those of tLe 
parent metal. Repair welds shall be subjected to the same inspecti~ proce~ures aad acceptance 
standaxds required a~ the castings. Weld repair areas ahall be suitab~ marl~ed to facllitate 
inspection. Repair welding shall be performed prior to any nondestn~dive testing epecified 

~ 	 herein. 
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4. gUALITY ASSURANCE PROVI,SIONS: 

4.1 Respansibllitv for Inspection: The vendor of castings sliall supply all saxnples and shall be responsi- 
ble for performing all required tests. Results of such t:ests ahall be reported to the purchaser as 
required by 4. 5. Purchaser reserves the right to perfc~rm such canfirmatory testing as he deems 
necessary to ensure that the castings canform to the re~~uirements of this specification. 

4.2 Classification of Tests: 

4.2.1 Acceptance Tests: Except as specified in 4.2.1.1, te:~ts to determine conformance to all technical 
requirements of this specification axe classified as acceptance tests and shall be performed to 
represent each lat. 

4.2.1.1 Tensile properties of specimens cut from castings shall be determined anly when specified by 
purchaser or when representative separately-cast ;specimens or specimens cut from attached 
caupons are nat available. Tens~e properties of s~:parately-cast specimens or of specimens 
cut from attached coupons need nat be determined ~vhen tensile properties of specimens cut from 
castings are determined. 

4.2.2 Preproduction Tests: Tests to determine conformance to all technical requirements of this 
specification are classified as preproduction tests and shall be performed on the first-article 
shipment of a casting to a purchaser, when a change vi material or processing requires reapproval 
as in 4.4.2, and when purcha.ser deems confirmatory testi.ng to be required. 

4. 2. 2.1 For direct U. S. Militaxy procurement, substantiatiing test data, and, when requested, pre- 
productian test material shall be submitted to the cognizant agency as directed by the procuring 
activity, the contracting afficer, or the request for procurement. 

4. 3 Sampling: Shall be in accordance with the followin~~1 a lot shall be all castings of the same part 
number paured from the same master heat in a period nf 8 consecutive hours and presented for 
vendor's inspection at one time. 

4. 3.1 Two chemicaT analysis specimens in accordance with 3. 4.1 and/or a casting from each master 
heat. 

4.3.2 Three separately-cast tensile test specimens in accordance with 3.4.2 from each master heat 
except when tensile test specimens are permitted . to  b~; obtained from attached coupons as in 4. 3. 3. 

4. 3. 3 One attached coupon, when specified or permitted by F~urchaser, obtained from each of three 
castings or clusters of castings selected at random from each lat. Coupons shall be of a size and 
shape and located an castings as specified an the part drawing or as agreed upon by purchaser and 
vendor. Specimens conforming to ASTM E8 with 0.250 in. (6.25 mm) diameter at the reduced 
parallel gage section shall be machined from each coupon. 

4. 3. 4 Two preproductian castings in accordance with 4.4.1 ~~f each part number. 

4. 3. 5 One or more castings from each master heat when prsrperties of specimens machined from castings 
are required. 3ize, location, and number of specimeiis machined from castings shall be as 
specified an the drawing or as agreed upon by purchaser and vendor. When size, locatian, and 
number of test specimens axe nat specified, nat less t'han four tensile test apecimens, two from the 
thickest section and two from the thinne+st sectian, shall be cut from a casting or castings from each 
master heat. 

4.4 Approval: 
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