
AERONAUTICAL 
	

AMS 5393A 

c 

~E~~ 
oE8~ 
~ ,o 

8~~ 
~ . 
vtiE 

~i~rie ~ 
~ ~Z :a« 

~~°~ 
c °~~ 

E~;'a 
E~• ■ 
~E~ 
~Exe 
•$Ei 

s;~s > ~.~_ 

:••s >°~ `.. 

a" ~~ ° 
~ 
.~ 

: ~_'•. w'"P 
°.$~° 
.. ~ 

~9'= ..__ 

~«g~ ~ 

3~$~ ~~«_ 

: 
. 

:~oo .~wL 
v 

~~e~ 
e~• 

~~~~ _~«t . 
s~E' 
~~. 
i ~~ « ~ 
.~-~ 

o~~` ... s~~~ 

i. ~ 
~~~E 
$o~~ 

8~
.~ 
~s 

c °e" 
Ycy«~ 
~' ~r 
`~r: 

14~ 
~ : ~E Y • 
0 C~~ 
t> ; E 
n~~~ . 
`o~ ~~ 

~;8~ 
YDa«s 

MATERIAL SPECIFICATIONS 	 ~,.~~ 8_15-55 
SOCIETY OF AUTOMOTIVE ENtO1NEERS, Inc. 	485 Lsxinpton Av~., N~w YOrk ~7. N.Y. q~y~~ ]_—].5—Js 

ALLOY IRON CASTINGS, SAND, CORROSION AND HEAT RESISTANT 
2Cr - 20Ni 

1. ACKNOWLk:DGM~iTt A vendor shall mention t,his a~ecification number and .its revision 
etter i.n all quotations and when acknowledging purchase orders. 

2. APPLICATIONs Pr.imarily for low-stressed pa.rts, such as valve housings, requir3ng 
mo~erate corrosion and heat res~fatance up to 1200 F. 

3, cor~asrTZarr: 

Carbon 2.4 - 	2.8 
Manganese 0.8 - 	1.6 
Silicon 1.5 - 	2.8 
Phosphorus 0.30 max 
Sulfur 0.12 max 
Chromiwn 1.7 - 	2.l~ 
Ni.ckel 18.0 - 22.0 
C opper 0.50 max 
Lead 0.003 max 

3.1 If-castings have sect:ions less than 3/1~ in, thick, carbon and silicon may each be 
as high as 3.0. 

1~. CONDITIONs Streas rel~eved, unless othex~rise specif.ied. 

5. TF]CHNICAL REQUIN:r~NTS s 

5.1 Cas~ings A melt shall be the metal poured from a single ladle of 5000 lb or less 

5.2 Test Spec.imenss 

5.2.1 Tensile Test Couponss Shall be standard keel blocks as shawn in Figure l, vn- 
ess pure ser permzts use of nY" blocks as shown :in Figure 2. Coupons shall 

be cast with each melt of ineta.l for cast.ings and, when requested, shall be 
supplied with the castings. Coupons shall be cast in open molds mad.e of suit- 
able core sand, shall be poured directly after pouring the castangs, and shall 
be left in the mold until black. Metal for the coupons shall be part~ of the 
melt which is used for the castangs. Molding practice, and the coupon size 
when use of nYn blocks is permitted, shall~ insofar as practicable, b~ such 
tdlat cooling rates of castings and caupons are substant.ially the same. 

5.2.2 Chemical Analysis Specimenss For carbon determinations performed on the melt, 
~ 	a c 	ed pencil type specimen .is preferred, but other type samples of proven 

accuracy are acceptable. For carbon determinations p~rformed on castings, a 
solid sample cut from the casting shall be used. 

5.3 Heat Treatmentt Al1 castings and tensile test specimens representing them shall 
e stress re eved as follows, unl.ess otherwise specified. 

Conrr~sl~t 1~j58 w soa~b ot I ►rtomot~v~ Ees~n~~n. ~ne. 	 Prinbd In U. S. ~ 
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5.3.1 Castings and tensile test coupons shall be heated to terriperatures not lower than 
11G00 F which will prod.uce substantially the same hardness in castings and test 
coupons~ held at heat for 1 hr per inch of cross section, and air cooled. When 
section sizes of castings and test coupons are such that the same stress reliev- 
ing temperature is used for both, at least one set of tensile test specimens 
sha11 be put into a batch-type furnace with each load of castings or into a con- 
tinuous fuxnace at 3ntervals of not longer than 3 hours. ' 

,5.~ Tensile Properties: 

5.~..1 Tensile Test S ecimenss Standard tensile test specimens 0.357 in. diameter at 
t e re wced paral e secta.on from 1/2 in. ~ t Y►~ block, 0.50~ in. diameter at the 
reduced parallel section from other tens:ile test coupons) cut from the coupons as 
shown in Figures 1 and 3 shall conform to the following requ3rements: 

Tensile Strength~ psi 	30,000 min 

5.4.2 Cast' s: When tensile properties of actual cast3ngs are determined, tensile 
properties of specimens cut from sections of castings shall conform to the 
following requirements: 

Tensile Strength, psi 	30~000 min 

~5.5 Hardnesss Cast.i.ngs and test coupons shall have hardness of Brine]1 130 - 170 us:ing 
I 	3~0~ kg load, or Rockwell B 7~. - 85. 

5.6 Microstructure: Austenite matr.ix with uniformly distributed graphite flakes. Pa 
shall be capa.ble of being cooled to -75 F without the austenite transforming to 
martensite; pa.rts so cooled shall, after returning to room temperature, be suffi- 
ciently norrmagnetic to prevent a small steel ma.gnet from adher.ing to the casting. 

I6. QUALITYs 

6.1 Castings shall be uniform ,in quaLi.ty and condition, sound, and free from foreign 
material.s and from i.nternal and external imperfections detrimental to fabrication 
or- to performance of pa.rts. Castings shall have smooth surfaces and sha11 be well 
aleaned. Unless otherwise specified, metallic shot or grit shall not be used for 
final cleaning. 

2 When castings are broken for fracture test, the fracture shall have uni.form color 
and be substantially free from oxides and other imperfect~.ons. 

{6.3 Radiographic and other qua.lity standards shall be as agreed upon by purchaser and 
~ 	vendor. 

!~ Unless otherwise specif.ied, castings shall be produced under radiographic control. 
This sha]1 consist of radiographic examination of castings until proper fovndxy 
technique~ which will produce castings free fram harmful internal i.mperfections, 
is established for each part number, and of production cast3ngs as necessary to 
ensure maintenance of satisfactory quality. 
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-3- 	 ~MS 5393A 
6.5 Cast.ings sha]1 not be repaired by plugging, welcling, or other methods~ without 

~ 	~tten permission from purchaser. 

7. REPORTS: 

7.1 Unless otherwise specifi.ed, the vendor of east.ings sha11 furnish with each shipment 
three cop:ies of a report of the results of tests for chemical compos:ition of each 
melt and for tensile properties of the test coupons representing each melt. This 
report sha11 include the purehase order nvmber, melt number, materi.al  speca.fication 
number, part number, and quantity from each melt. 

7.2 Unless otherwi.se specif,ied, the vendor of f:ini.shed or semi-f~,n3.shed pa.rts shall 
furrLi.sh with each shipment three copies of a report showing the purchase order 
number, material specifieation number, contractor or other direct supplier of 
castings, part number~ and quantity. When cast,in.gs for making parts are produced 
or purchased by the parts vend.or~ that vendor shall inspect cast:ings from each 
melt represented to determine conformance to the requirements of this specif:ica- 
tion, and shall anclude ,in the report a sta.tement that the cast.ings conform, or 
shall :i.~clude cop:ies of laboratory reports show,ing the results of tests to deter- 
mine conformance. 

8. IDE~ITZF'ICATTONs Cast:ings shall be :identi.fied .in accox~d.ance with the latest issue 
~ of ANIS 2 0~. Mark:i.ng mater:ials shall have no deleterious effects on the casta.ngs 

or the:ir performarice. 

9. APPROVAL: 

~ 9.1 To assure laniformity of qual.ity, sample castings from new or reworked patterns 
shall be approved by purchaser, unless such approval be waived. 

9.2 Vendor sha11 use the same foundry practices and the same heat treating procedures 
fqr production castings as for approved sample castings. If necessary to make 
any change, vendor shall notify purchaser prior to the f3rst shipment of castings 
incorporating such change. 

10. REJ~7CTIONSs Castings not.conforming to this specification or to authorized modi- 
fications will be subject to rejection. 
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Lengt:~ of F31ock shall be 6 in. 

Figure 1 
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