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'~ AEROSPACE 	 AMS 5402 ~~ ~ 	MATERIAL 
Society of Automotive Engineers, Inc. S P EC I FICATI O N '"w'  1-15-80 
~00 COMMOMWtALTM ORIVt. WAAR~MOAIt. M. 1iM~ 	 ~~~« 

ALL0~5C CASTINGB, INVE3TMENT, CORROBION AND HEAT RE3I3PANT 

62Ni - 21, 5Cr - 9. OMo - 3. 6(Cb+Ta) 

i. scopE: 

1.1 Form: Thie specificatiaa covere a corroeio~ and heat resistaat nicloel alloy in tLe form af in- 
vestment caetinge. 

1.2 Applicatioa: Primarily for parte requiring relatively high etrengEh up to 1200° F(660° C) and 
excellent a~datian and corrosion reeistance up to 1800° F(980° C). 

2, APPLICABLE DOCUMENTS: The following publicatione form a part o~ tbie apeciflcaotim to the 
extent epecified herein. The latest iesue of Aeroepace Material9pecificatiana (AadB) eball app~y. 
The applicable issue o~ other docume~s ahall be se epecified in AM5 2850. 

2.1 3AE Publicatiane: Available from 3ociety of Airtomative Engineers, Inc. , 400 Commonwealth 
Drive, Warrendale, PA 15096. 

z, l. i Aeroepace Material 3pecificatione: 

AM5 2550 - 3taadarde and Test Me~hode 
AMS 2360 - Room Temperature Tensile Properttes of Castinge 
AM3 2635 - Radiographic Inepectian 
AMS 2646 - Fluoreeoe~ Penetrant Inepection 
AMS 2804 - Identificatioa, Castinge 

2.2 A3TM Publicatione: Available fmm American Society for Teeting aad Material8~ 1916 Raoe 
Street, Philadelphia, PA 19103. 

ASTM ES - Tension Testing of Metallic Materlals 
ASTM E192 - Reference Radiographs of Investment Steel Castinge for Aerdepaoe Ap~pllca~ia~s 
ASTM E354 - Claemical Analyeie of $igh-Temperature, Electrical, Ms~etic, aad Uther 

3imilar Iron, Niclael, and Cobalt Allo9e 	 ~ 

2. 9 Governme~ Publications: Available from Commaading Officer, Naval Publioatiaos a~d Forma 
Ce~er, b801 Tabor Avenue~ Philadelpbia, PA 19120. 

2. S.1 Federal Staadarde: 

Federal Teet Method 8tandard No. ibl - Metals; Teet Methods 

2. 3. 2 Milita.r9 Staadarde: 

MIL~TD-794 - Parte and Equipme~, Procedures for Packaging aad Pacldng d 

Copyrl~t 1880 by Society of Automotfve Enpineen, Inc. 	 Prinbd in U.$.0. 
All rights reaerved. 
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~1MS 5402 I 	 - 2 _ . 

3. TECIiNICAL REQUII~EMENTS: 

3.1 Compoeition: Shall conform to the following percentages by weight, determined by wet chemical 
methode in accordance with ASTM E354, by spectrogra;~hic methoda in accordance with Federal 
Test Method Standard No. 151, Method 112, or by atheY~ analytical methods approved by purchaser: 

min max 

Carbon 
Manganeae 
3ilicon 
Phoeaphozus 

3ulfur 
Chramium 
Molybdenum 
Columbium + Tantalum 
Titanium 
Aluminum 
Cobalt (3.1.1) 
Iron 

Copper 
Nickel 

-- 	0.10 
-- 	0. 50 
-- 	0, b0 
-- 	0. 03 
-~ 	0. 04 

. 	 20.00 - 23.00 
8. 00 - 10. 00 

, 	3.15 - 4.15 
Present bu1: not exceeding 0.10 
Pxeaent bu1: not exceeding 0.10 

-- 	i.00 
-- 	5, 00 
-- 	0. 30 
remainder 

5.1. i Determination not required for routine acceptance. 

3.2 Candition: As cast. 

3. 3 Casting: Caetinga shall be poured either from remelted metal from a master heat or directl,y from ~ 
a mastea heat. In either case, metal for casting shall b~e qualified as in 3.4. 

3. H.1 A master ]beat is refined metal of a aingle furnace .char.ge or is metal blended as in 3. 3. 2. Gates, 
sprues, risere, and rejected caetinga shall be used orily in preparatian of master heata; they shall 
nat be remelted directl,y, without refining, for pouring of castinga. 

3. S. 2 Unlese prohibited by purchaser, metal from two or mo~re master heats may be blended provided 
that the composition of each master heat to be blended is within the limita of 3.1 and that the total 
weight of inetal blended does nat exceed 10, OOO lb (454~D kg). Ingat and pig may be blended together, 
shat may be blended, but shat ahall not be blended witb ingot or pig. When two or more master 
heate are blended, the resultant blend shall be canside~red a master heat. 

3. 4 Master Heat Qualification: Each master heat ehall be qLialified by evaluation of chemical analysis 
and t~sile test specimens conforming to 3. 4.1 and 3. 4. 2, respectively. A master heat may be 
considered conditionally qualified if vendor's test result~a ahow conformance to all applicable require- 
menta of this specification. However, except when purchaser waives confirmatory testing, final 
qualification shall be based on purchaser's teat resulta. Conditional qualification of a master heat 
ehatl nat be construed as a gua.raatee of acceptance of cs~atings poured therefrom. 

3.4.1 Chemical Analyais 5pecimens: Shall be of any conveniE;nt aize, shape, and form for vendor's tests. 
Whea chemical analyais specimens are required by pui~chaser, specimens shall be cast to a size, 
shape, and form agreed upon by purcha.ser and vendor. 	~ 

3.4.2 Tensile Test Specimens: I~egral or separately-cast tEjnsile 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 the specimena ahall also be poured directly from the master heat. Specimens 
shall be of atandard praportions in accordance with AS'CM E8 with 0.250 in. (6.25 mm) diameter at 
the reduced parallel gage section. They shall be cast t:o aize or ahall be cast overaize and sub- 
sequently machined to 0.250 in. (6. 25 mm) diameter. Ce~1:er gating may be used. 
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- 3 - 	 IAMS 5402 
3. 5 Properties: Castings and representative tensile test apecimeas produced in accordance with 3.4.2 

ahall conform to the following requirements: 

3. 5.1 Tensile Propertiea: Shall be as follows, determined in accordance with ASTM E8 on integral 
or separately-cast tensile test epecimens or, when specified by purchaser or agreed upan by 
purchaser and vendor, on specimens cut from castinga: 

Tenaile Strength, min 	 76, 000 psi (524 MPa) 
Yield Strength at 0.2% Offaet, min 	' 40, 000 psi (276 MPa) 
Elongation in 4D, min 	 16% 

3. 5.1.1 When tensile praperties other tha.n those specified in 3. 5.1 are required of specimene cut 
from caetings, tensile test specimens conforming to ASTM E8 shall be machiaed from castings 
selected at random from each master heat. Property requirements for auch specimens shall be 
as epecified on the drawing or as agreed upon by purchaser and vendor and may be defined as 
epecified in AMS 2360. 

3. 6 	uali : 

3. 6.1 Castings, as received by purchaeer, shall be uniform in quality and condftioa, sound, and free 
from foreign materials and from internal and e~rnal imperfections detrimental to usage of the 
caetinge, 

3. 6.1.1 Castinga ahall ha.ve  amoo~h surfacea and shall be well cleaned. Meta]lic ahot or grit aball not 
be used for final cleaning, unlesa otherwise pex~mitted. 	 ' 

3. 6. 2 Castinga ahall be produced undsr radiographic control, unleas otherwise apecified. Thia co~trol 
sha11 consist of radiograpluc examination of castings in accordance with AMS 2635 tmtil praper 
foundry technique, which will produce castings free from harmful internal imperfectiane, is 
establiahed for each part number and of production castings as neceasary to eneure maintenance of 
eatiafactory quality. 

3. 6. 3 When specified, castings shall be subjected to fluorescent penetrant inspection in accordance with 
AMS 2645. 

3. 6.4 Radiographic, fluoreacent penetrant, and other quality standa.rds ehall be as agreed upan by 
purchaser and vendor. ASTM E192 may be uaed to define radiographic acceptance sta.nda.rds. 

3. 6. 5 Castings shall not be repaired by peening, plugging, welding, or ather methods without wrftten 
permisaion 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 ha.s praperties comparable to those of the 
parent metal. Repair welds shall be subjected to the same inspection procedures aad accepta~ 
standards required of the caetings. Weld repair areas shall be auitably marked to facllitate 
inspection. Repair welding shall be performed prior to any nondestructive testing specified 
herein. 

4. QUALITY ASSURANCE PROVLSIONS: 

4.1 Responsibility for Inapection; The vendor of castings shall supply all samples and shall be respo~si- 
ble for performing all required tests. Reaults of such testa shall be reported to the purchaser as 
required by 4. 5. Purchaser reserves the right to perform such confirmatory testing as he deema 
necessary to eneure that the castinga conform to the requirements of this specification. 
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AMS 5402 ' 	 _ 4 _ 

4.2 Classification of Tests: 

4.2.1 Acceptance Tests: Except as specified in 4.2.1.1, te:sts to determine conformance to all techni- 
cal requirements of this specification are classified <<s acceptance tests and shall be performed 
to represent each lot. 

4.2.1.1 Tensile properties of specimens cut from castings ahall be determined only when specified 
by purchaser or when representative separately-c;~.st specimens or specimens cut from attached 
coupons are not available. Tensile properties of E,eparately-cast specimens or of apecimens 
cut from attached coupons need not be determined when tensile properties of specimens cut 
from castings are determined. 

4.2.2 Preproduction Tests: Tests to determine conformance to a11 technical requirements of thia 
specification are clasaified as preproduction tests anci sha11 be performed on the first-article 
ahipment of a casting to a purchaser, when a change in material or processing requires reapproval 
as in 4. 4. 2, and when purchaser deems confirmatory testing to be required. 

4. 2. 2.1 For direct U. S. Military procurement, substantiating test data and, when requested, prepro- 
duction test material shall be submitted to the cogrdzant agency as directed by the procuring 
activity, the co~racting officer, or the request fo~~ procurement. 

4. 3 Sampling: Shall be in accordance with the following; a l.at ahall be all castings of the same part 
number poured from the same master heat in a period ~~f 8 consecutive hours and presented for 
veador's inspection at one time. 

4.3.1 Two chemical analysis apeciinens in accordance with 3.4.1 and/or a casting from each master 
heat. 

4. 3e 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 purchaser, obtained from each of three 
castings or clusters of castings selected at random fr~~m each lo~. Coupona shal] be of a size 
and shape and located on castings as specified on the F~art drawing or as agreed upon by purchaser 
and vendor. Specimena conforming to ASTM E8 with 1).250 in. (6.25 mm) diameter at the reduced 
parallel gage sectian shall be machined from each coupon. 

V 
4. 3.4 Two preproduction castings in accordance with 4.4.1 of each part number. 

4. 3. 5 One or more castings from each master heat when prc~perties of specimens machined from 
castings are required. Size, location, and number of specimens machined from castings shall be 
as specified on the drawing or as agreed upon by purcliaser and vendor. When size, location, 
and number of test specimens are nat specified, not less than four tensile test apecimens, two 
from the thickest section and two from the thinnest se<:tion, shall be cut from a casting or castings 
from each master heat. 

4.4 A roval: 

4, 4.1 Sample castings from new or reworked master patterns and the casting procedure shall be approve 
by purchaser before castings for production use are su.pplied, unleas such approval be waived. 
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