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u"° AEROSPACE 	 AMS 5315A SE►  

~ 	 RIR 

SPRCE 	 M AT E R I A L 	 uperseding AMS 5315 

Society of Automotive Engineers, Inc. S P EC I FICATI O N ' S5 °ed 	5-1-54 
TWO PENNSY~VAN14 VLA2A. NEW VORN. N.V. 10001 	 ReVISBd 	11-1-70 

~ DUCTILE (NODULAR) IRON CASTINGS, SAND 
60, 000 psi Tensile 

1. ACKNOWLEDGMENT; A vendor shall m.ention this specification nun:ber and its revision letter in all 
quotations and when acknowledging purchase orders. 

2. COMPOSITION: 

min 	max 

Carbon 3.2 	- 	4.0 

Manganese -- 	0.8 
Silicon 1.7 	- 	2.5 
Phosphorus -- 	0.08 

2. 1 S~licon may be as high as 2. 8% if phosphorus is not over 0. 05%. 

2.2 The melt shall be treated with magnesium as necessary to meet the tensile and microstructure re- 
~ quirements but analysis for magnesium is not required. 

~ 3. CONDITION: Ferritize annealed. 

4. TECHNICAL REQUIREMENTS: 

4.1 Castin~: A rnelt shall be the metaL poured from a single magnesium-treated ladle of 50D0 lb or less. 

4.2 Test Speciiraens: 

4.2. 1 Tensile Test Coupons: Sha1L be standard keel blocks as shown in Fig. 1, unless purchaser permits 
use of "Y" blocks as shown in Fig. 2 or modified keel blocks cast in molds as shown in Fig. 4. 
Coupons shall be cast with each melt of inetal for castings or, if microscopic examination is to be 
used to check the graphite microstructure of each melt, coupons shall be cast with only a sufficient 

(~ 	number of inelts to provide a coupon for each heat treat batch. When requested, the coupons shall 
be supplied with the castings. Coupons shall be cast in open molds inade of suitable core sand, 
shall be poured directly after pouring the castings, and shall be left in the mold until black. 
Metal for the coupons shall be part of the melt which is used for the castings. Molding practice, 
and the coupon size when use of "Y" blocks is permitted, shall be such that cooling rates of cas- 
tings and coupons are substantially the same. 

4.2. 2 Chemical Analysis Specimens: For carbon determinations, a chilled pencil-type specimen shall be 
f~ 	c;ast from each melt or a solid sample shall be cut from the tensile test coupon, the graphite exam- 

ination specunen, or an actual casting from each melt. 

4.2. 3 Graphite Examination Specimens Optional : Graphite examination specimens may be used in lieu of 
kl 	tensile test coupons to represent each melt and, when used, shall be cast from molds as shown 

in Fig. 5. The specimens shall be cast with each melt of inetal for castings and shall represent the 
last metal poured from the melt. The specimens shall meet the requirements of 4. 6. 1. 

4. 3 Heat Treatment: Tensile test specimens from each melt, together with the castings they represent, 
fd shall be heated to the proper temperature and for the proper time for annealing. 

4. 3. 1[f the graphite examination specimen option is elected, at least one set of tensile test coupons from 
~ 	one of the melts being heat treated shall be put into a batch-type furnace with each load of castings 

or into a continuous furnace at intervals of not longer than three hours. 
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4.4 Tensile Properties: 

4.4.1 Tensile Test 5pecimens: Standard tensile test specimens (0. 357 in. diameter at the reduced para.11el 
	~ 

section from 1/2 in. "Y" block or 0. 505 in. diameter at the reduced parallel section from other tensile 
test coupons) cut from the coupons as shown in Figs. 1 and 3 or in Fig. 4 shall conform to the followin 
requirements: 

Tensile Strength, psi 	 60, 000 min 
Yield Strength at 0. 2% Offset or at 0. 0079 in. 

in 2 in. Extension Under Load (E = 23, 000, 000), psi 	45, 000 min 
Elongation, % in 4D 	 15 min 

4.4.2 Casti s: When tensile properties of actual castings are determined for acceptance, tensile proper- 
ties of specimens cut from sectiona of castings shall conform to the following requirementa: 

Teusile Strength, psi 	 60, 000 min 
Yield Strength at 0. 2% Offaet or at 0. 0079 in. 

in 2 in. Extension Under Load (E = 23, 000, Q00), psi 	45, 000 min 
Elongation, % in 4D 	 10 min 

4. 4.2.1 Size and location of tensile test specimens machined from castings shall be as shown on the drawing 
or as agreed upon by purchaser and vendor. 

4. 5 Hardness: Castings should have hardness not higher than Brinell 190 but shall not be rejected on the 
01 basis of hardness if the tensile property requirements are met. 

4.6 Microstructure: 

4. 6.1 The microstructure of the graphite in the gra.phite examination specimens of 4.2. 3 shall be not less 
pJ 	than 90% Types I and II graphite as illustrated in the issue of ASTM A247, Plate I specified in the 

la.test issue of AMS 2350. 

4. 6.2 The microstructure of castings and tensile test coupons, .after heat treatment, shall consist of 
~ 	spheroidal graphite in a matrix of ferrite with few areas of pearlite allowed; it shall be essentia.11y 

free from carbide. The micr~structure of the graphite alone sha.11 meet the requirements of 4. 6.1. 

4. 7 Resampling and Retestix~: If any specimen used in the above tests fails to meet the specified require- 
ments, acceptance of the product may be based on the testing of three additiona.l specunens for each 

~1 original nonconforming specimen, all of which additional specimens shall conform to specified require- 
ments. Fai!ure of any retest specixnen to meet the specified requirements aha.11 be cause for rejection 
of the castings represented and no additiona.l testing shall be permitted. Results of all tests shall be 
reported. 

5. UALITY: 

5.1 Castings shall be uniform in quality and condition, sound, and free from foreign materials and from 
interna.l and externa.l imperfections detrimental to fabrication or to performance of parts. Castings 
shall have smooth surfaces and shall be well cleaned. 

5.2 When castings are broken for fra,cture test, the fracture shall have uniform color and be substa.ntially 
free from oxides and other defects. 

5. 3 Inspection standards and procedurea shall be as agreed upon by purchaser and vendor. 

5. 4 Castings shall not be repaired by plugging, welding, or other methods, without written permisaion 
	• 

from purchaser. 
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6. REPORTS: 

6.1 Unless otherwise specified, the vendor of castings shall furnish with each shipment three copies of a 
report of the results of tests for chemical composition of each melt and for tensile properties of the test 
coupons representing each melt within a heat treat batch, except that if graphite examina.tion specimens 

`~ are used in lieu of tensile test coupons to represent each melt, then the tensile properties of the test 
coupons representing each heat treat batch shall be reported. This report shall include the purchase 
order number, material specification number and its revision letter, melt number, heat treat batch 
number, part number, and quantity from each melt. 

6.2 Unless otherwise specified, the vendor of finished or semi-finished parts sha,ll furnish with each ship- 
ment 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 cast- 
ings for making parts are produced or purchased by the parts vendor, that vendor shall inspect castings 
from each melt represented to determine conformance to the requirements of this specification, and 
sha.11 include in the report a statement that the castings conform, or shall include copies of la.boratory 
reports showing the results of tests to determine conformance. 

7. IDENTIFICATION: Unless otherwise specified, castings shall be identified in accordance with the latest 
issue of AMS 2804. 

8. APPROVAL: 

8.1 Sample castings from new or reworked patterns and the casting procedure shall be approved by pur- 
1~ 	cha.ser before castings for production use are supplied, unleas such approval be waived. 

8. 2 Vendor shall establish, in producing sample castings of each part number, the critical items of process- 
ing which will produce acceptable castings; this shall constitute the approved casting procedure and shall 
be used for producing production castings. If necessary to make any change in critical items of process- 

(~ uig which could affect quality or properties of the castings, vendor shall submit for reapproval a de- 
tailed statement of the revised operations and, when requested, sample castings for reapproval. No 
production castings incorporating the revised operations shall be shipped prior to receipt of reapproval. 

8.2.1 Control factors for producing castings include, but are not limited to the following: 

Type of furnace and its capacity 
Size of furnace charge 
Furnace atmosphere 
Fluxing or deoxidation procedure 
Tnoculation procedure 
Variations of more than + 50 F(+ 28 C) in pouring temperature 
Solidification rate and subsequent cooling procedures 
Cleaning operations 
Methods of routine inspection 

8. 2.1.1 Any of the above critical items of processing considered proprietary by the vendor may be assigned 
k1 	a code designation. Each variation in such factors shall be assigned a modified code designation. 

9. REJECTIONS: Castings not conforming to this specification or to authorized modifications will be subject 
to rejection. 

NOTE. SIMILAR SPECIFICATIONS: (a) This specification exceeds the minimum requirements of 
MIL-I-24137 (SHIPS), Class A, dated 23 April 1965. 

(b) MIL-I-24137, MIL-I-11466(MR), and ASTM A536 are listed 
for information only and shall not be construed as acceptable alternates unless all requirements 
of this AMS are met. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s5

31
5a

https://saenorm.com/api/?name=677754b2acb42212922564c0c77bc672


~ 

~ ~ ~ 
~ 

Lengt~ of Block shzll be 6 in. 

Fi;ure Z 

• 
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