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AERONAUTICAL MATERIAL SPECIFICATION AMS 5316 
Society of Automotive En~ineers, Inc. 

29 wesc 39ch Saeec 	 i„~~d 5-i-54 
New York City 	 Re~i~d 

1xJCTILF IRCJN CASTINGS (NODULAR) 
80,000 psi Tensile 

1. ACRNOWLF~DGMFIdT: A vendor shall mention this specification number in all 
quotations and when ac~oWledging purchase orders. 

2. CQ~iPOSITI(7~T: . Shall be as folloWS, treated With ma~esiumi as necessary to meet 
the tensile and microstructure requirements. 

Carbon 3.2 - 1~.~ 
Manga~ese 0.8 	max 
Silicon 1.7 - 2.5 
P'hosphorus 0.08 max 

2.1 Silicon may be as high at 2.8~ if phosphorus is not over 0.05~ for castings 
1/2 in. thick and under. 

3. CONDITION: As cast, noimalized, or normalized and t~npered. 

~. TECf~TICAL REQUIRH~IFNTS: 

Lt.l Castin s A melt shall be the metal poured from a~ingle ma~esiiun-treated ladle 
of 00 lb or less. 

4.2 Test Specimens: 

l~.2.7, Tensile Test Couponss Shall be standard keel blocks as sho~m in Figure 1, 
lmless purchaser perinits use of "Y" blocks as sho~n in Figure 2. Coupons 
shall be cast with each melt of inetal for casti.ngs and, when requested, shall 
be supplied with the castings. Coupons sha11 be cast in open molds made 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 
oP castings and coupons are substantially the same. 

4.2.~ Chemical Analysis Specimens: For carbon determinations, a chilled pencil 
type speeimen sha11 be cas~ Prom each melt, or a solid sample shall be cut 
from the tensile test coupon or specimen from each melt. 

1~.3 Tensile Properties: 

l~.3.1 Tensile Test Specimens: Standard tensil e test specimens (0.357 in. diameter 
at the reduced parallel section f rom 1/2 in. "Y" block, 0.505 in. diameter 
at the reduced parallel section f~om other tensile test conpons) cut from 
the caupons as shown in Figures 1 and 3 shall conform to the following 
requirements: 

~ Tensile Strength, psi 	 80,000 min 
Yield Strength at ~.2~ Offset or at 0.0(~0 in. 

in 2 in. Extension Under Load (E = 2Lt,000~000), psi 60~000 min 
Elongation, ~ in !aD 	 3 ~ 
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1~.3,2 Castin st ~1hea~ tensile properties of actual castings are determined for 

acceptance, tensile properties of s pecimens cut from aections of castings 
shall canfoxm to the fblloxing requirements: 

Tensile Strength, pai 	 80,~ ~ 
Yield Strength at 0.24 Offset or at 0.0090 in. 

in 2 iri. E~ctension Under Load ( E =  21~, 000, 000) , psi 60, 000 min 
Elongation, ~ in !tD 	 2 min 

4.~ Hardness: Castings and test coupons shall have hardness of Brinell 202- 269; 

 hardness of castings from each lot and of teet cottpons representing th~ shall 
be substantially the same. 

l~.5 Microstructures Sha11 consist of spheroidal graphite in matrix of ferrite and 
fine pe~rlite, easentially free from flake graphite and carbide. 

5. ~r~,I~r: 

5.1 Castings shall be tmiform in quality and coadition, sound, and free from forei~ 
materiala and from internal and external defects detrimental to fabrication or to 
performance of parts. Castings ahall have smooth surfaces and shall be ~+ell 
cleaned. 

5.2 When castings are broken for fracture test, the fracture shall have imiPorm 
color and be snbstantially free fram oxides and other defects. 

5.3 Inspection standards and procedures shall be as agreed upon by purchaser and 
vendor. 

5.1~ Castings shall not be repaired by plugging, Welding, or other methods~ without 
written permission f~om purchaser. 

6. REPORTS: 

6.1 Unless o~herwise specified, the.vendor of castings shall furnish with each 
shipment three copiee oi a report of the result~ oP teats Por che~rtical compo- 
sition of each ~aelt and for tensile properties oY the t est coupons representing 
each melt. This report shall inclnde the purchase order number, melt nwinber, 
material specification number, part nwnber, and quantity from each melt. 

6.2 IInless otherwise specified, the vendor of finished or se~i-finished parts shall 
Purnish vi.th each shipme~t three copies of a report shoWing the purchase order 
number, ieaterial specification nnnnber~ contractor or other direct supplier of 
castings, part number, and quantity. When castings for making parts are pro- 
dnced or urchased bp the parts ver~dor, that vendor shall inspect cast3ngs from 
ach m elt represent , and shall include in the report a statement that the 
castings conform, or shall~ include eopies of laboratory reports showing the 

' results of tests to determine confor~ance. 

7. IDfl~TTIFICATIQN: Castings shall be identiYied in accordance ~rith the latest 
~ issue of 	801~. 	 ~~„~,~ 	~ 

'~~ 	,~ ~~,,~,,,,,~;,~ 	~►~wa,~,~,c.Q ~ ~ l~.Q-G~''`;~'~';~ 

~~
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8. APPROVAL: 

8.1 To assure uniformity of quality, saaiple castings ~rom new or rex~orked patterna 
sha~l be approved by purchaser, unless such approval be we~ived. 

8.2 Vendor sha11 use the same foimdr}r practices and the same heat treatin g pro- 
cedures for production castings as for approved sample castings. If necessary 
to make amq change, vendor shall notif~ ►  pnrchaser prior to the first shipment 
of castings incorporating such change. 

9. ~tEJECTIONSs Castings not conPorming to this specificatic►n or to authorized 
modifications will be subject to re~ection. 

NOTE. SIMILAR SP~CIF'ICATIONS: (a) This specification exceeds the minimurn require- 
ments of MIL-I-11 	ORD , Class !t, dated 21 Septs gnber 1951. 

(b) MIL-I-11lt66; and As~i A339-51T, Grade 8a6ao3 
are listed for inPormation only and shall not be construed as acceptable 
alternates unless all requirements of this AMS are met. 

~ 

~ 
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Length of Block shall be 6 in. 

Figure 1 

~ ~ 
~ 

~ 
\_ 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s5

31
6

https://saenorm.com/api/?name=58150559725142d28f2d93f8f4fc4adb

