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ALLOY SHEET, STRIP, ANQ PLATE, CORROSION AND HEAT RESISTAPJT 
5~~ii - 15.5Cr - 16hio - 3.8W - 5.5Fe 

Solution Heat Treated 

1. SCOPE: 

l.l Forr~i: Tnis specification covers a corrosion and heat resistant riickel alloy 
in the form of sheet, strip, and plate. 

1.2 Application: Primarily for parts, such as nozzle diaphragms, burner liners, 

tail pipes, and exhaust cones, requiring high strength up to 1500°F (815°C) 

and oxic;ation resistance up to 1800°r (980°C), ar~d wiiich may require welding 
during fabrication. 

2. APNLICAbLE DOCUt~iEN7S: The follcwiriy _publications forn a part of this 
speci ica ion o 	e extent specified herein. The latest issue of Aerospace 

hlaterial Specifications sl~all apply. lhe applicable issue of other documents 
shall be as specified in Ah1S 2350. 

2.1 SHE Pub1ications: Available from SAE, 40G Comr~~nwealth Drive, War~rendale, 
y ~~, . 

L.1.1 Aerus~ace Material Specifications: 

Ah1S 2262 - Tolerances, Nickel, Nickel-Alloy, and Cobalt Alloy Sheet, 
Strip, and Plate 

h'~AtA 2162 - Tolerances, Metric, Nickel, Nickel Alloy, and Cobalt Alloy 
Sheet, Strip, and Plate 

Af~S 22b5 - Cherr~ical Check Analysis Limits, Wrougl~t Nickel Alloys and 
Cobalt Alloys 

Al~~S ~35G - Standards and Test Nietliods 
NMS 2371 - Quality Assurance Sampling of Corrosion and Heat Resistant 

Steels and Alloys, Wrought Products Except Forgings and 
Forging Stock 

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state of technical and engineering sciences. 
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement 
arising therefrom, is the sole responsibility of the user." 

AMS documents are protected under United States and international copyright laws. Reproduction of these documents by any 
means is strictly prohibited without the written consent of the publisher. 

Copyright 1988 Society of Automotive Engineers, Inc. 	 Printed in U.S.A. 
All rights reserved. 
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2.2 ASTM Publications: Available from American Society for Testing and 

a eria s, 	ace Street, Philadelphia, PA 19103. 

ASThi E8 	- Tension Testing of Metallic Materials 

ASTM E18 - Rockwell Hardness and Rockwell Superficial Hardness of Metallic 
Materials 

ASTM E112 - Determining Average Grain Size 
ASTM E139 - Conducting Creep, Creep-Rupture, and Stress-Rupture Tests of 

Metallic Materials 

ASTNi E290 - Semi-Guided Bend Test f or Ductility of Metallic Materials 

ASTM E354 - Chemical Analysis of High-Temperature, Electrical, Magnetic, 

and Other Similar Iron, Nickel, and Cobalt Alloys 

2.3 U.S. Government Publications: Available from Commanding Officer, Naval 

Pub ications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA. 19120. 

2.3.1 Military Standards: 

MIL-STD-163 - Steel Mill Products, Preparation for Shipment and Storage 

3. TECHNICAL REQUIREMENTS: 

3.1 Composition: Shall conform to the following percentages by weight, 

p' determined by wet chemical methods in accordance with ASTM E354 or by 

spectrochemical or other analytical methods approved by purchaser: 

min 	max 

Carbon -- 0.08 
Manganese -- 1.00 

Silicon -- 1.00 
Phosphorus -- 0.040 

Su lfur -- 0.03 

Chromium 14.50 - 16.50 
Molybdenum 15.00 - 17.00 
Tungsten 3.00 - 4.50 
Iron 4.00 - 7.00 
Vanadium -- 0.35 

Cobalt 	(3.1.1) -- 2.50 
Nickel 	plus Cobalt remainder 

3.1.1 Determination not required for routine acceptance. 

3.1.2 Check Anal sis: Composition variations shall meet the requirements of 

3.2 Condition: The product shall be supplied in the following condition: 

• 

• 

3.2.1 Sheet and Strip: Hot rolled or cold rolled, solution heat treated, and, 

p' 	unless solution heat treatment is performed in an atmosphere yielding a 
bright finish, descaled having a surface appearance comparable to the 

following commercial corrosion-resistant steel finishes as applicable: 
• 
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3.2.1.1 	Sheet: 	No. 	2D finish. 

3.2.1.2 	Strip: 	No. 	1 	strip finish. 

3.2.2 Plate: 	Hot rolled, solution heat treated, and descaled, having a surface 
appearance comparable to a commercial corrosion-resistant steel 	No. 	1 
finish. 

3.3 	Solution Heat Treatment: The product shall be solution heat treated by 

q 	heating to 2225°F + 25 (1220°C + 15), holding at heat for a time 
commensurate with section thickness, and cooling at a rate equivalent to air 
cool or faster. 

3.4 	Properties: 	The product shall conform to the following requirements: 

3.4.1 	Tensile Properties: 	Shall be as specified in Table I, determined in 

accordance with ASTh1 E8. 

TABLE I 

Tensile 	Yield Strength Elongation 

Nominal Thickness Strength 	at 0.2% Offset 	in 2 in. or 4D 

Inches psi, min 	psi, min %, min 

Up 	to 0.187, 	incl 115,000 	 50,000 40 

Over 0.187 to 0.750, 	incl 100,000 	 45,000 30 
Over 0.750 to 2.500, 	incl 90,000 	 45,000 20 

TABLE 	I 	(SI) 

Tensile 	Yield Strength Elongation 
Nominal 	Thickness Strength 	at 0.2x Offset 	in 50 mm o r 1D 

Millimetres MPa, rt~in 	 MPa min %, min 

Up to 	4.75, 	incl 795 	 345 40 

Over 	4.75 to 	18.75, 	incl 690 	 310 30 

Over 18.75 to 62.50, 	incl 620 	 310 20 

3.4.1.1 	Tensile properties of plate over 2.500 in. 	(62.50 mm) in nominal 

thickness shall be as agreed upon by purchaser and vendor. 

3.4.2 	Hardness: 	Should be as shown in Table II, determined in accordance with 

ASTM E18, but the product shall not be rejected on the basis of hardness if 

the tensile property requirements are met. 
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TABLE II 

Nominal Thickness 
nc es 	 i ime res 

Up to 0.187, incl 	 Up to 4.75, incl 
Over 0.187 to 2.500, incl 	Over 4.75 to 62.50, incl 
Over 2.500 	 Over 62.50 

Page 4 

Hardness, HRC, max 

24 
25 

As agreed upon 

• 

3.4.3 Grain Size: Sheet and strip shall have grain size not coarser than shown 
in TatiTe III, determined by comparison of a polished and etched specimen 
with the chart in ASTM E 112. 

TABLE III 

Nominal Thickness 	 ASTM 

	

Inch 	 Millimetres 	 Grain Size 

Up to 0.125, incl 	Up to 3.00, incl 
	

3 

	

Over 0.125 	 Over 3.00 
	

1.5 

3.4.3.1 Grain size of plate shall be as agreed upon by purchaser and vendor. 

3.4.4 Bending: Sheet and strip shall withstand, without cracking, bending in 

accordance with ASTM E290 through an angle of 180 deg around a diameter 
equal to the bend factor times the nominal thickness of the product with 
axis of bend parallel to the direction of rolling. 

Nominal Thickness 	 Bend 

	

Inch 	 Mi imetres 	 Factor 

Up to 0.050, excl 	 Up to 1.25, excl 	 1 
0.050 and over 	 1.25 and over 	 2 

3.4.4.1 Bending requirements for plate shall be as agreed upon by purchaser and 
vendor. 

3.4.5 Stress Rupture Properties at 1500°F (815°C): A tensile specimen, 

maintained at 1500°F + 3(815°C + 2) whi e a load sufficient to produce an 
initial axial stress of 18,000 psi (125 MPa) is applied continuously, shall 

not rupture in less than 24 hours. The test shall be continued to rupture 
without change of load. Elongation after rupture, measured at room 

temperature, shall be not less than 10% in 2 in. (50 mm) or 4D. The test 
shall be conducted in accordance with ASTM E139. 

~ 

3.4.5.1 The test of 3.4.5 may be conducted using a load higher than required to 

produce an initial axial stress of 18,000 psi (125 MPa) but load shall 
not be changed while test is in progress. Time to rupture and elongation 
requirements shall be as specified in 3.4.5. 	

• 
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3o4o5a2 bdhen per~nitted by puv~chase~ 9  the test of 3a4e5 may be conducted using 
i~cremental loadinga I~ such case a  the load required to pv~oduce an 
initial axial stress of 18 fl 000 psi (125 MPa) shall be maintained to 
rup~ure or fov~ 24 hv~ a  whichever occurs firs~o Af~ev~ the 24 hr and at 
intervals o~ 8~ 16 hr fl pre~ev~ably 8~ 10 hv~ a  thereafter a  ~he s~v~ess 
shall be increased in increments of 2000 psi (15 MPa)o Time to ruptuv~ 

and elongation requi~ements shall be as specified in 3e4e5e 

305 Quality: The p~oduc~ n  as received by pu~chase~ fl  shall be uniform in quality 
an~ condition a  sound a  and fv~e~ from foreign matev~ials and from imperfections 
de~~imental to usage of the product, 

306 Tolerances: Shall conform to all applicable r~quic^ements of AMS 2262 or 
MAiN 22620 

4o QUALITY ASSURANCE PROVISIO~S: 

4e1 Responsibilit ,y fo~ Inspec~io~: The vendov~ of ~he product shall supply all 
samp es for b~ndor s tests and shall be responsible for perfov~ming all 

reouired testse R~sults o~' such t~sts shall be reported to the purchaser as 
required by 4,4, Purchasev~ v~ese~ves th~ r~ight to sample and to perform any 

confir~na~ory ~esting d~~m~d nec~ssav~y ~o ~nsu~e ~hat ~he pr~oduct confov~ns to 
the requiv~ements of this specificationa 

402 Classification of Testse T~sts to d~te~vnine confo~rnance to all technical 
requ~v~~men~s og  ~ is speci gica~ion are classified as acceptance tes~s and 
shall be pev~fovvned on each heat or lot as applicableo 

403 Samplin90 Shall be in accov~danc~ v~ith AMS 23110 404 R ~po~ts> 

4,401 The eendor of the p~oduct shall ~urnish with each shipment a repov~t sho~ing 

the v~~sul~s of t~sts fov~ ch~mical composition of each heat and the results 
of ~ests on each lot to detec~nine confo wnance ~o the other technical 

v~equiremen~s of ~~is sp~cifica~iono This report shall include the purchase 
o~der numbev~ 9  h~at numb~r a  AP1S 5530F 9  size D  and quantityo 

4a4,2 The b~ndov~ of fiinished o~ semi=finished pa~ts shall furnish ~vith each 
shipment a report sho~ing ~6~e purchase order number a  AP1S 5530Fa contractor~ 
or other div~c~ suppl~er o~ ma~~v~ia1 D  pav~~ numbev~ fl  ar~d quan~i~yo ~Jhen 
mat~rial for making parts is produc~d or~ purchased by the pav~ts vendorn 
that be~dor shall ~nspec~ each lo~ of mat~rial to de~ermi~e confoc^~nance to 
th~ requirements of ~his sp~cifica~ion and s6~a11 include in the v~epov~t 
eithev~ a stateme~t that tF~e rn~~~r~al co~forms or copi~s o~' labora~o~y 
repov~ts showing ~~e resul~s of ~~s~s to de~~vvnine confov~nanceo 

405 R~sampling a~d R~~~sti~g: 	Shall be in accorda~c~ r~ith AMS 23710 

5o PREPARATION FOR DELIVERY~ 
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