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AERONAUTICAL 	 AMS 5395 
~IVIATERIAL SPECIFICATIONS 	

Issued 
SOCIETV OF AUTOMOTIVE EN~3INEER3, Inc. 	465 Lexington Ave., New York'f7, N.Y. Revlsed 

ALLOY IRON CASTPt1~tS, NOD~LAR 
22Ni 

1. ACKNGhLEDGN~EDIT: A vendor shall mention this specification number in all 
quotations and when acknowledgin~ purchase orders. 

2. APPLICATI~Pd; Primarily for parts which may operate at temperatures up to 
00 F requiring an aus tenitic material wi th good castability and corrosion 

resistance and capable of being fabricated by weldin~. 

3. COR-IPOSITION: Shall be as follows, treated with ma~nesilun as necessary to 
meet the tensile and microstructure requirements. 

Carbon 2.5 - 	3.0 
Manganese 1.9 - 	2.5 
Silicon 2.~J - 	3.~ 
Phosphorus O.1K max 
Sulfur 0.05 max 
Nickel 20.0 - 21~.0 
Chromium 0.~0 max 
~2olybdenum 0.30 max 

!~. CONDITION: As cast, unless otherwise specified. 

~. TECHNICAL RE(~1JIREI~~E:~ITS; 

5.1 Casting: A melt shall be the metal poured from a single magnesium-treated 
ladle of 5000 lb or less. 

5. 2 Tes t Specimens : 

5.2.1 Tensile Test Coupons; Shall be standard keel blocks as shown in Fi~ure 1, 
unless purchaser permits use of "Y" blocks as shown in Fipure 2. Coupons shall 
be cast with each melt of inetal for castin~s an.d~ ~~hen requested~ shall be 
supplied with the castings. Coupons shall be cast in open molds made 
of suitable core sand, shall be poured directly after pourin~* the cas t- 
in~s, and shall be lef t in the mold until black. PJfetal for the coupons 
shall be part of the melt which is used for the casti~igs. rdolding prac- 
tice, and the coupon size when use oi "Y" blocks is permitted~ shall, 
insofar as practicable, be such that coolin~ rates of castin~s and 
coupons are substantially the same. 

5.2.2 Chemical Analysis Specimens: For carbon det.E~rmir«at:~ons, a chilled pencil 
type specimen shall be cast from each r ►elt or a solid sample shall be cut 
from the tensile test colzpon or specimen from each melt. 

Coprrl~ht 1~~j7 Mr Sooleb of Automotiv~ Enslns~rs. Ine. 	 Printed In U. S. A. 
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5.3 Tensile Properties: 

5.3.1 Tensile Test Specimens: Standard tensile test specimens (0.357 in. 
diameter at the reduced parallel section from 1/2 in. "Y'~ block, O.K05 in. 
diameter at the reduced parallel section f.rom other tensile test coupons) 
cut from the coupons as shown in Figures 1 and 3 shall conform to the 
following requirements: 

Tensile Strength, psi 	 50,000 min 
Yield Strength at 0.2~ Offset or at 0.0076 in. 
in 2 in. Extension Under Load (E ~]..1a,000~000), psi 	25,OOU min 

Elongation, ~ in l.4D 	 20 min 

5•3• 2  Castin~s: ti~hen tensile properties of actual castings are d~termined, 
tensile properties of specimens cut from sections of castings shall con- 
form to the followi.n~ requirements: 

Tensile Strength, psi 	~ 	 50,Q00 min 
Yield Strength a.t 0.2~ Offset or at Q.007b in. 
in 2 in. Extension Under Load (E = 11t,000,(?00), psi 	25,U00 min 

Elongation, % in L~D 	 15 min 

5•3• 2 •1 Ten~ile properties do not apr~ly to sections of. castin~s less than 0.25 in. 
in thiclmess . 	 ~ 

5.1~ Hardness: Castings and test coupons shall have harciness of Brinell 125 - 175 
using 3000 kg load, or Rockv~rell B 71t -~36. 

5.5 JN4icrostructure: Shall consis+, of spheroidal graphite with small amounts of 
carbi~e in matrix of austenite, es;~entially free from flake graphite. Parts 
shall be capable of being cooled to -85 F and returned to room temperature 
without increasin~ the hardness more than 5 points on the Rockwell B scale. 

6 • 	~UALITY: 

6.1 Castings shall be uniform in quality and conditi.on, sound, and free from 
forei~n materials arid from internal and exterrial imperfections detrimental 
to fabrication or to performance of parts. Castings st-iall have smocth 
surfaces and shall be well cleaned. Ilnless otherwise specified, metallic 
shot or grit shall not be used for final cleanin~. 

6.2 Radiographic and other quality standards shall be as agreed upon b.y pur- 
chaser and vendor. 

6.3 Unless otherwise specified, castings shall be produced under radiographic 
control. This shall consist of radiographic examination of castings until 
proper foundry technique, which will produce castings free from harmful 
int,ernal imperf.ections, is established for each part number, and of produc- 
tion castings as necessary to ensure maintenance of satisfactory quality. 

6.l~ Cas~in~s shall not be repaired by plu~~,ing, welding~ or other methods, 
without written permission from purchaser. 
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7~ 	REPORTS: 

7.1 Unless otherwise specified, the vendor of castings shall furnish Nrith each 
shipment three copies of a report of the results of tes+,s for chemical 
composition of each melt and for tensile properties of the test coupons 
reprPSenting each melt. 7his report shall include the purchase order 
number, melt riumber, material specification number, part number, and 
quan~t.ity from each melt. 

7.2 Unless otherwise specified, the vendor of finished or semi—finished parts 
sha11 furnish with each shipment three copies of a report showin~ the 
purchase order number, material specification number, contractor or other 
direct supplier of castin~s, part number, and quantity. ~7hen castings 
for making parts are produced or purchased by the parts vendor, that 
vendor shall inspect castings from eacri melt represented to determine 
conformance to the requiremerits of this specification, and shall include 
in the report a statement that the castin~;s conform, or shall include 
copies- of laboratory reports showin~ the results of tests to determine 
conformance. 

8. IDENTIFICATION: Castings sh~,l] be ider.tif'ied in accordance with the 
, latest issue of AMS 2801~. 

9. APPRUVAL: 

9.1 To assure uniformity of quality, sample castings from new or reworked 
patterns shall be approved by purchaser, unless such approval be waived. 

9.2 Vendor shall use the sane foundry practices for production castings as for 
approved sample castin~s. If necessary to make any change, vendor shall 
notify purchaser prior to the first shipment of castings incorporatin~ 
sizch chan~e. 

10. REJECTIOPIS: Castings not conformin~ to th~s specification or to authorized 
mo i ica lons will be subject to rejection. 
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Lengt?~ of IIlock shall be 6 in. 

Figure 1 
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