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~° AEROSPACE 	 AMS 5310D 
~" 	IVrATERIAL u~cE 	 S~perseding AMS 5310C 

Society of Automotive Engineers, Inc. S P EC I FICATI O N ~ssu~d 5-1-44 

~00 COMMONWEAI.TM  DRIVH. WAARENDALH, PA. t00Ye 	 Rwis~d 1-15-79 

UNS F23330 

IRON CASTINGS, PEARLITIC MALLEABLE 

1. SCOPE: 

1. 1 Form: This specification covers a pearlitic malleable iron in the form of castings. 

1.2 Application: Primarily for general usage at both ambient and elevated temperatures where wear 
resista.nce and/or medium strength is required. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this specification to the extent 
specified herein. The latest issue of Aerospace Material Specifications (AMS) sha.11 apply. The 
applicable issue of other documents sha11 be as specified in AMS 2350. 

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

2.1. 1 Aerospace Ma.terial Specifications: 

AMS 2350 - Sta.ndards and Test Methods 
AMS 2635 - Radiographic Inspection 
AMS 2645 - Fluorescent Penetrant Inspection 
AMS 2804 - Identification, Castings 

2. 2 ASTM Publications: Available from American Society for Testing and Ma.terials, 1916 Race 
Street, Philadelphia, PA 19103. 

ASTM A220 - Pearlitic Malleable Iron Castings 
ASTM A247 - Evaluating the Microstructure of Graphite in Iron Castings 
ASTM A370 - Mechanical Testing of Steel Products 
ASTM E351 - Chemical Analysis of Cast Iron - All Types 
ASTM E446 - Reference Radiographs for Steel Castings up to 2 in. (51 mm) in Thickness 

2.3 Government Yublications: Available from Commanding Officer, Nava1 Publications and Forms 
Center, 5801 Tabor Avenue, Philadelphia, PA 19120. 

2.3.1 Militar.y Standards: 

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

3. TECHNICAL REQUIREMENTS: 

3. 1 Condition: Heat treated. 

3. 2 Castin : Castings may be made by any combination of inelting, casting, and heat treating processes 
~ that will develop the properties of 3.4. A melt sha11 be the metal poured from a single ladle of 

10, 000 lb (4540 kg) or less. 

Copyright 1979 by Society of Automotive Engineers, Inc. 	 Printed in U.S.A. 

All rights reserved. 
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3. 3 Tensile Test Specimens: Not less than three specimens shall be cast with each melt of inetal for 
castings and, when requested, shall be supplied with the castings. In the case of continuous 
melting, at least three specimens shall be cast for each 8-hr period of casting; one specimen cast, 

~ respec*,ively, during pouring of the first casting, approximately the middle casting, and the last 
casting poured during the 8-hr period. Specimens sha.11 be of sta.ndard size as described in ASTM 
A220 and sha.11 be cast to size in molds made with the regular foundry mix of sand without using 
chills. 

3.4 Properties: Castings and representa,tive tensile test specimens produced in accordance with 3.3 
91 and heat treated with the castings they represent sha.11 conform to the following requirements; 

ha.rdness and tensile testing shall be performed in accordance with ASTM A370: 

3.4.1 Separately-Cast S~ecimens: 

3.4.1. 1 Tensile Properties: Shall be as follows: 

Tensile Strength, min 	 70, 000 psi (483 MPa) 
Yield Strength at 0. 2% Offset, min 	 48, 000 psi (331 MPa.) 
Elongation in 4D, min 	 5% 

3.4.2 Castings: 

~.4. 2. 1 Tensile Properties: Specimens cut from castings are not required for acceptance of castings; 
however, if tensile specimens are machined from castings, such specimens sha.11 ha.ve  tensile 
properties not lower than 75% of the requirements for separately-cast specimens. 

3.4. 2, 2 Ha.rdness: Should be 163 - 229 HB or equivalent but castings sha.11 not be rejected on the basis 
of ha.rdness if the tensile property requirements of 3.4. 2.1 are met. 

3.4. 2. 3 Microstructure: Sha.11 consist of temper carbon particles in the form of small rounded nodules 
~ 	uniformly distribu~ed in a matrix of lamellar or spheroidized pearlite, substantially free from 

primary graphite and massive cementite. Evaluation of microstructure with respect to type, 
distribution, and size shall be performed in accordance with ASTM A247. 

3.4. 2. 4 Decarburization: When agreed upon by purcha.ser and vendor, decarburization of arry casting 
~l 	surface sha.11 be less than 0. 020 in. (0. 50 mm), determined as visual depletion of matrix 

carbide on polished specimens etched in nita.l etchant and examined at 100X magnification. 

3. 5 uali : 

3. 5.1 Castings, as received by purchaser, sha.11 be uniform in quality and condition, sound~ and free 
P1 	from foreign materials and from internal and external imperfections detrimental t0 usage 

of the castings. 

3. 5.1. 1 Castings shall have smooth surfaces and shall be well cleaned. 

3. 5. 2 Castings shall be produced under radiographic control, unless otherwise specified. This control 
shall consist of radiographic examination of castings in accordance with AMS 2635 until proper 

~ 	foundry technique which will produce castings free from ha.rmful internal imperfections, is 
established for each part number and of production castings as necessary to ensure maintenance 
of satisfactory quality. 

3. 5, 3 When specified, castings shall be subjected to fluorescent penetrant inspection in accordance with 
~ 	AMS 2645. 

~ 

• 

~ 
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3. 5.4 Radiographic, fluorescent penetrant, and other quality standards sha.11 be as agreed upon by 
~ 	purchaser and vendor. ASTM E446 may be used to define radiographic accepta.nce standards. 

3. 5. 5 Castings sha]1 not be repaired by peening, plugging, welding, or other methods without written 
f~ 	permission from purcha.ser. 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responsibility for Inspection: The vendor of castings shall supply all samples and shall be responsible 
~ for performing all required tests. Results of such tests shall be reported to the purchaser as required 

by 4. 5. Purcha,ser reserves the right to perform such confirmatory testing as he deems necessary 
to ensure tha,t the castings conform to the requirements of this specification. 

4.2 Classification of Tests: 

4. 2. 1 Acceptance Tests: Except as specified in 4. 2.1. 1, tests to determine conformance to all technical 
PI 	requirements of this specification axe classified as acceptance tests and sha.11 be performed to 

represent each lot. 

4. 2. 1.1 Tensile properties of specimens cut from castings shall be determined only when specified by 
~ 	purcha.ser or when separately-cast specimens ar.e not available. Tensile properties of 

separately-cast specimens need not be determined when 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 sha.11 be performed on the first-article 

shipment of a casting to a purchaser, when a change in processing requires reapproval, or when 
purchaser deems confirmatory testing is required. 

4. 2. 2. 1 For direct U. S. Milita.ry procurement, substan'tiating test data and, when requested, preproduction 
~ 	test material shall be submitted to the cognizant agency as directed by the procuring activity, the 

contracting officer, or the request for procurement. 

4. 3 Samplin~: Shall be in accordance with the following: 

k~ 4. 3. 1 Three tensile test specimens in accordance with 3.4. 2 from each melt. 

P~ 4. 3. 2 Two preproduction castings in accordance with 4. 4. 1 of each part number. 

4. 3. 3 One or more castings from each melt when properties of specimens machined from castings are 
required. Size, location, and number of specimens machined from castings shall be as specified 

P! 	on the drawing or as agreed upon by purcha.ser and vendor. When size, locatior_, and number of 
specimens are not specified, not less than two specimens, one from the thickest section and one from 
the thinnest section, shall be cut from a casting or castings from each melt. 

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. 

4.4. 2 Vendor sA~.11 establish for production of sample castings of each part number parameters for the 
control factors of processing which will produce acceptable castings; the~e sha.11 constitute the 
approved casting procedure and shall be used for producing production castings. If necessary to 

f~ 	make any cha.nge in parameters for the control factors of processing, vendor shall submit for 
reapproval a statement of the proposed cha,nges in processing and, when requested, sample test 
specimens, castings, or both. Production castings incorporating the revised operations shall 
not be shipped prior to receipt of reapproval. 
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4.4. 2. 1 Control factors for producing castings include, but are not limited to, the following: 

Type of furna.ce 
Furnace atxnosphere 
Flwcing or deoxidation procedure 
Gating and risering practices 

Pouring temperature (variation of +50°F (±30°C) from the 
established limit is permissible) 

Solidification and cooling procedures 
Heat treatment procedures 
Cleaning operations 
Methods of routine inspection 

4.4. 2.1.1 Any of the above control factors of processing for which parameters are considered propri- 
~ 	etaxy by the vendor may be assigned a code designation. Each variation in such parameters 

shall be assigned a modified code designation. 

4.5 Reports: 

4. 5. 1 The vendor of castings shall furnish with each shipment three copies of a report showing the 
results of tests on separately-cast test specimens or on specimens cut from castings to 

~ 	determine conformance to the technical requirements of this specification. This report shall 
include the purchase order number, melt number, material specification number and its revision 
letter, part number~ and quantity from each melt. 

4. 5. 2 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 revision 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 melt represented to detexmine conformance to the requirements of this specification, 
and shall include in the report a sta.tement that the castings conform, or shall include copies of 
laboratory reports showing the results of tests to determine conformance. 

i 
4. 6 Resampling and Retesting: If any specimen used in the above tests fails to meet the specified requi~ 

ments, disposition of the castings may be based on the results of testing three additional specimens 
~ for each original nonconforming specimen. Failure of any retest specimen to meet the specified 

requirements shall be cause for rejection of the castings represented and no additional testing sha.11 
be permitted. Results of all tests shall be reported. 

5. PREPARATION FOR DELIVERY: 

5. 1 Identification: Castings sha11 be identified in accordance with AMS 2804. 

5.2 Pa.ckagin,a,: 

5. 2. 1 Castings shall be prepared for shipment in accordance with commercial practice and in compliance 
~ with applicable rules and regulations pertaining to the handling, packa.ging, and transportation of 

the castings to ensure carrier acceptance and safe delivery. Packaging shall conform to carrier 
rules and regulations applicable to the mode of transportation. 

5. 2. 2 For direct U. S. Military procurement, packaging shall be in accordance with MIL-5TD-794, 
Pf 	Level A or Level C, as specified in the request for procurement. Commercial packaging as 

in 5. 2.1 will be acceptable if it meets the requirements of Level C. 

~ 

• 
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