
~w ~ The Engineering Society 
For Advancing Mobility 
Land Sea Air and Space 

400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096 

AEROSPACE 
MATERIAL 
SPECIFICATION 

AMS 53896 

Issued 3-1-48 
Revised 7-1-87 

Superseding AMS 5389A Submitted for recognition as an American National Standard 

ALLOY CASTINGS, SAND, CORROSION AND HEAT kESISTANT 
55Ni - 16.5Cr - 17h10 - 4.5W - 5 • .8Fe - 0.40V 
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1. SCOPE: 

1.1 Form: This specification covers a corrosion and heat resistant nickel alloy 
, 	in tfie form of sand castings. 

1.2 A plication: Primarily for parts, such as tail pipe and exhaust cone 
ittings, requiring high strength up to 1500°F (815°C), and oxidation 

resistance up to 18G0°F (985°C). 

l. f~PPLICABLE DOCUMENTS: The following publications form a part of this 
speci ication to t e extent specified herein. The latest issue of Aerospace 
Material Specifications shall apply. The applicable issue of other docu~ents 
shall be as specified in AMS 235C. 

2.1 SAE Publications: Available from SAE, 400 Comroonwealth Drive, Warrendale, 

2.1.1 Aerospace h~aterial Specifications: 

A~~IS 2268 - C~~emical Check Analysis Lir~its, Cast Nickel and Nickel Alloys 
A~~IS 2350 - Standards and Test P1ethods 
AhiS 2360 - Room Temperature Tensile Properties of Castings 
Ah1S 2635 - Radiographic Inspection 
AMS 2645 - Fluorescent Penetrant Inspection 
a^1S 2694 - Repair Welding of Aerospace Castings 
AMS 2804 - Identification, Castings 

~~~~~:.~~ 
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SAE Technical Board Rules provide that: "This report is published by SAE to advance the state of technical and engineering sciences. 
The use of this report is entirely voluntary, and its applicability and suitabiliry for any particular use, including any patent infringement 
arising therefrom, is the sole responsibility of the user." 

AMS documents are protected under United States and international copyright laws. Reproduction of these documents by any 
means is strictly prohibRed without the written consent of the publisher. 

Copyright 1987 Society of Automotive Engineers, Inc. 	 Printed in U.S.A. 
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~ 2.2 ASTh~ Publications: Available fro~ American Society for Testing and 
Materials, 1916 Race StrE~et, Philadelphia, PA 19103. 

ASTh1 E10 - Brinell Hardr~ess of hietallic P9aterials 
ASTM E354 - Chemical Analysis of Nigh-Temperature, Electrical, Maanetic, and 

Other Similar Iron, Nickel, and Cobalt Alloys 

ASTP~ E446 - Reference Radiographs for Steel Castings Up to 2 in. (51 mm) in 
Thickness 

2.3 U.S. Government Publications: Available from Commanding Officer, Naval 

Publications and Forms Ce~nter, 58U1 Tabor Avenue, Philadelphia, PA 19120. 

2.3.1 hiilitary Standard s:  

h1IL-STD-794 - Parts and Equipment, Procedures for Packaging and Packing of 

3. TECHNICAL RE~UIREMEN TS:  

3.1 Cor~position: Shall confGrm to the following percenta4es by weight, 
determined by wet chemical methods in accordance with ASTM E354 or by 
spectrochemical or other analytical methods approved by purchaser: 

min 	max 

Carbon -- 0.15 
Manganese -- 1.00 
Silicon -- 1.00 
Phosphorus -- 0.04 
Sulfur -- 0.04 
Chror~ium 15.50 - 	17.50 
Molybdenum 16°00 - 18.00 
Tungsten 3.75 - 	5.25 
Iron 4.50 - 	7.00 
Vanadium 0.20 - 	0.60 
Cobalt -- 2.50 
Nickel 	+ Cobalt remainder 

3.1.1 Check Analysis: Composition variations shall meet the requirements of 
A~~S 2268. 

3.2 Condition: Solutic~n heai: treated. 

3.3 Casting: A melt shall be the metal poured from a single furnace charge of 
T5,~6~1 b( 6800 kg ) or 1 ess. A 1 ot shal l be al l casti ngs of the sar~e part 
number poured from a single melt in not more than eight consecutive hours 
and solution heat t;reated together as a batch. 

3.4 Test Specimens: Cf~emical analysis specimens shall be of any convenient 

size, shape, and farm. 

~. 
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3.5 Heat Treatment: Castings shall be solution heat treated by heating to 
2225 F+~ 	22G°C + 15), holding at iieat for not less than 30 min., and 
cooliny in air. 

3.6 Properties: Castings shall conform to the following requirements: 

s.6.1 Hardr~ess: Shall be not hiyher than 221 Fi6, or equivalent, determined in 
accordance wi th ASThi E1 U. 

3.6.2 Tensile Properties: Wl~en specified on the drawing or when agreed upon by 
purc aser an ven or, tensile specimens as in 4.3.3 conforming to ASTM EE 
shal 1 be r~iachi ned, from 1 ocati ons i ndi cated on the ~rawi ng, frori a casti ng 
or castings selected at randorn from each lot. Property requirements for 
sucri specimens shall be as specified on the drawing or as agreed upon by 
purchaser and vendor and may be defined as specified in APiS 2360. 

3.7 Quality: 

3.7.1 Castings, as received by purchaser, shall be uniform in quality and 
cor~nition, sound, and free from foreign materials and from imperfections 
~etrimental to usage of the castings. 

3.7.1.1 Castings shall have smooth surfaces and shall be well cleaned. P~etallic 
shot or yrit shall not be used for final cleaning. 

3.7.~ Castings shall be produced under radiographic control. This control shall 
consist of radiographic examination of castings in accurdance with 
AMS 2635 until proper foundry technique, which will produce castings free 
fror~i harmful internal imperfections, is established for each part number 
and of production castings as necessary to ensure maintenance of 
saici sfactory yual i ty. 

3.7,.3 Wnen specified, castinys shall be subjected to fluorescent penetrant 
inspection in accordance with AhiS 2645. 

3.7.4 Kadiographic, fluorescent penetrant, and other quality standards shall be 
as ayreed upon Ly purcfiaser and vendor. AST~~i E446 may be used to define 
raciographic acceptance standards. 

3.7.5 Castings shall not be repaired by peening, plugging, welding, or other 
rneti~ods without written pennission from purchaser. 

3.7.5.1 Wl~en perR~itted in writing by purchaser, defects in castings may be 
removed and the castings repaired by welding in accordance wit~~ Ah1S [694. 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responsibility for Inspection: The vendor of castings shall supply all 
samples for vendor s tests and shall be responsible for perforr~ing all 
reGuired tests. Results of such tests shall be reported to the purchaser as 
required by 4.5. Purchaser reserves the right to sample and to perform any 
confiri~~atory testing deened necessary to ensure that the castings confor~ to 
the reyuirements of this specification. 
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~ 4.~ Classification of TE~sts: Tests to determine conformance to all technical 
requirements o t~s, spec~ification are classified as acceptance tests and as 
preproduction tests and si~all be performed prior to or on the first-article 
shipment of a castir~g to a purchaser, on each melt or lot as applicable, 
when a change in mat:erial, processing, or both requires reapproval as in 
4.4.1, and when purchaser deems confirmatory testing to be required. 

4. 3 Sar~ipl i ng : Sfial l be i n acc:ordance wi th the fol 1 owi ng: 

4.3.1 Two chemical analysis specimens in accordance with 3.4 from each melt or a 
castiny from eacr~ lot. 

4.3.2 Two preproduction castirigs in accordance with 4.4.1 of each part number. 

4.3.3 One or more castirgs from each lot when properties of specimens machined 
from castiri .gs  are required. Size, location, and number of specimens 
n~achined from cast.ings shall be as specified on the drawing or as agreed 
upon by purchaser and vendor. When size, location, and number of 
specirner~s are not specified, not less than two tensile specimens, one from 
the thickest section and one from the thinnest section, shall be cut from 
a casting or castings from each lot. 

4.4 Approval: 

4.4.1 Sample castings from new or reworked patterns and the casting procedure 
shall be approved by purchaser before castings for production use are 
supplied, unless such approval be waived by purchaser. 

4.4.2 Vendor shall establisf~ for production of sample castings of each part 
number parameters for tfie process control factors which will produce 
acceptable castings; these shall constitute the approved casting procedure 
and shall be used for producing production castings. If necessary to make 
any cl~ange in parameters for the process control factors, vendor shall 
submit for reapproval a statement of the proposed changes in processing 
and, when reyuested, test specimens, sample castings, or both. Production 
castings incorporating the revised operations shall not be shipped prior 
to receipt of reapproval. 

4.4.2.1 Control factors for producing castings include, but are not limited to, 
the followin5: 

Type of furnace and its capacity 
Type and size of furnace charge 
Furnace atmosphere 
Fluxing or deoxidation procedure 
Gating and risering practices 

Metal pouring ter~perature; variation of +50°F (+30°C) fron the 
established limit is permissible 	— 	— 

Solidification and cooling procedures 
Solution heat treatment cycle 
Cleaning operations 
Methods of inspection 

~. 
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