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SPECIFICATION 	Revised 1 -~-8~ 

Submitted for recognition as an American National Standard 
I Superseding AMS 5605A 

ALLOY SHEET, STRIP, ANO PLATE, CORROSION AND HEAT RESISTANT 
41.5Ni - 16Cr - 37Fe - 2.9Cb - 1.8Ti 

Consumable Electrode or Yacuum Induction Melted 
1800°F (980°C) Solution Heat Treated 

UNS N09706 

1. SCOPE: 

1.1 Form: This specification covers a corrosion and heat resistant nickel alloy 
' 	zn 	e form of sheet, strip, and plate 1.00 in. (25.0 mm) and under in 

nominal thickness. 

1.2 A lication: Primarily for parts requiring good machinability and high 
s reng a room and cryogenic temperatures and for short-time use up to 
~000°F (540°C), particularly for those parts which are formed or welded and 
then heat treated to develop required properties. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this 
spec icat on to t e extent specified herein. The latest issue of Aerospace 
Material Specifications shall apply. The applicable issue of other documents 
shall be as specified in AMS 2350. 

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, 

2.1.1 Aerospace Material Specifications: 

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

MAM 2262 - Tolerances, Metric, Nickel, Nickel Alloy, and Cobalt Alloy 
Sheet, Strip, and Plate 

AMS 2269 - Chemlcal Check Analysis Limits, Wrought Nickel Alloys and Cobalt 
Al l oys 

AMS 2350 - Standards and Test Methods 
AMS 2371 - Quality Assurance Sampling of Corrosion and Heat Resistant 

Steels and Alloys, Wrought Products Except Forgings and 
Forging Stock 

~~ 
,~~..~ ; w c 	

o~~ , 

SAE Technic~l Board Rules provide that: "This report is published by SAE to advance the state of technical and 
engineering scisnces. The use of this report isentirely voluntary, and its applicability and suitability fpr any particular 
use, including any patent infringement arising therefrom, is the sole responsibility of the user." 

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

Copyright i987 Society of Automotive Engineers, Inc. 	 Printed in U.S.A. 
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2.2 ASTM Publications: Available from American Society for Testing and 

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

ASTM E8 	- Tension Testing of Metallic Materials 
ASTM E18 - Rockwell Hardness and Rockwell Superficial Hardness of Metallic 

Materials 
ASTM E112 - Determining Average Grain Size 
ASTM E290 - Semi-Guided Bend Test for 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 Comnanding Officer, Naval 
u ications an 	orms enter, 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 _C~om ~osi~tion: Shall conform to the following percentages by weight, 
~ 	et~ ermine~by wet chemical methods in accordance with ASTM E354 or by 

spectrographic or other analytical methods approved by purchaser: 

min 	max 

Carbon -- 0.06 
Manganese -- 0.35 
Silicon -- 0.35 
Phosphorus -- 0.020 
Sulfur -- 0.015 

Chromium 14.50 - 17.50 
Nickel 39.00 - 44.00 

Columbium + Tantalum 2.50 - 	3.30 
Titanium 1.50 - 	2.00 
Aluminum -- 0.40 
Boron -- 0.006 
Copper -- 0.30 
Iron remainder 

3.1.1 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 Stri : Cold rolled, solution heat treated free from continuous 

~ 	car ~ e ne wor and, unless solution heat treatment is performed in an 
atmosphere yielding a bright finish, descaled having a surface appearance 
comparable to a comnercial corrosion resistant steel finish as in 3.2.1.1 
or 3.2.1.2, as applicable. 

3.2.1.1 Sheet: No. 2D finish. 

• 

• 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s5

60
5b

https://saenorm.com/api/?name=93239545380322e1033519d3e6b1eb4b


Tensile 
Strength 
psi, max 

Yield Strength 
at 0.2% Offset 

psi, max 

Elongation 
in 2 in, or 4D 

~, mi n 
Nominal Thickness 

• 

	
Inches 
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3.2.1.2 StriP: No. 1 Strip finish. 

~ 

3.2.2 Plate: Hot rolled, solution heat treated, and descaled. 

3.3 Heat Treatment: The product shall be solution heat treated to conform to 
t e requirements of 3.4. No specific solution heat treatment is specified 
but it is recommended that the product be solution heat treated by heating 
in a suitable protective atmosphere to a temperature within the range 
1750° - 1850°F (955° - 1010°C), holding at the selected temperature within 
+25°F (+15°C) for a time commensurate with section thickness but not less 
~han 5 min., 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 As Solution Heat Treated: 

3.4.1.1 Tensile Pro erties: Shall be as specified in Table I, determined in 
accor ance w~t 	E8. 

TABLE I 

Up to 0.1875, incl 130,000 
	

80,000 
	

30 
Over 0.1875 
	

140,000 
	

90,000 
	

30 

TABLE I (SI) 

Tensile 
Strength 
MPa, max 

895 
965 

Yield Strength 
at 0.2~ Offset 

MPa, max 

550 
620 

Elongation 
in50mmor4D 

~, mi n 

30 
30 

Nominal Thickness 
Mil limetres 

Up to 4.75, incl 
Over 4.75 

3.4.1.2~ Hardness: Should be not higher than shown below or equivalent, 
etd ermi ed in accordance with ASTM E18, but the product shall not be 

rejected on the basis of hardness if the tensile property requirements 
of 3.4.1.1 are met. 

Nominal Thickness 
nc es 	 ime res 	 Hardness 

Up to 0.1875, incl 	 Up to 4.75, incl 	 102 HRB 
Over 0.1875 	 Over 4.75 	 25 HRC 

• 
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3.4.1.3 B~e~n_d~in : Product 0.1875 in. (4.75 mm) and under in nominal thickness 

~ 	s~iaT1 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 
nc es 	 i imetres 	 Bend Factor 

Up to 0.050, incl 	 Up to 1.25, incl 	 1 

Over 0.050 to 0.1875, incl 	Over 1.25 to 4.75, incl 	 2 

3.4.1.3.1 Bending requirements for product over 0.1875 in. (4.75 mm) in nominal 

~ 	thickness shall be as agreed upon by purchaser and vendor. 

3.4.1.4 Grain Size: Shall be as follows, determined in accordance with 

~ A~ 	 ~ 

Nominal Thickness 	 ASTM 

nc es 	 i imetres 	 Grain Size No. 

Up to 0.1875, incl Up to 4.75, incl 	Predominantly 5 or finer 

Over 0.1875 	Over 4.75 	 Predominantly 4 or finer 

3.4.2 After Preci itation Heat Treatment: The product shall have the following 
properties a ter eing precipi~a~on heat treated by heating to 
1350°F + 15 (730°C + 8), holding at heat for 8 hr + 0.25, cooling at a 
rate of 100 F(55 CT deg per hr to 1150°F + 15 (62~° + 8), hol,ding at 
1150°F + 15 (620°C + 8) for 8 hr + 0.25, and cooling in air. Instead of 
the 100~ (55 C) deg per hr cooling rate to 1150°F + 15 (620° + 8), the 
furnace cooling may be at any rate provided the time at 1150°F + 15 
(620°C + 8) is adjusted to give a total precipitation heat treatment time 

of not Tess than 18 hours. 

3.4.2.1 Tensile Pro erties: Shall be as specified in Table II, determined in 

ac—  co~r ance wit~`fM E8. 

TABLE II 

Tensile Yield Strength Elongation 

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

Inches psi, max psi, max ~, min 

Up to 0.1875, incl 175,000 145,000 12 

Over 	0.1875 170,000 140,000 12 

TABLE II 	(SI) 

Tensile Yield Strength Elongation 

Nominal Thickness Strength a t 0.2~ Offset in 50 mm or 4D 

Millimetres MPa, max MPa, max %, min 

Up to 4.75, incl 1205 1000 12 

Over 	4.75 1170 965 12 

• 

• 
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3.4.2.2 Hardness: Should be 
accoraance with ASTM 
basis of hardness if 
met. 

3.5 Quality: 

AMS 5605B 

not lower than 34 HRC, or equivalent, determined in 
E18 but the product shall not be rejected on the 
the tensile property requirements of 3.4.2.1 are 

• 

3.5.1 Alloy shall be produced by multiple melting using consumable electrode 
practice in the . remelt cycle or shall be induction melted under vacuum. 
If consumable electrode remelting is not performed in vacuum, electrodes 
which have been produced by vacuum induction melting shall be used for 
remelting. 

3.5.2 The product, as received by purchaser, shall be uniform in quality and 
condition, sound, and free from foreign materials and from imperfections 
detrimental to usage of the product. 

3.6 Tolerances: Shall conform to all applicable requirements of AMS 2262 or 

4. QUALITY ASSt1RANCE PROVISIONS: 

4.1 Res onsibility for Ins ection: The vendor of the product shall supply all 

0 	samp es or ven or s tests and shall be responsible for performing all 
required tests. Results of such tests shall be reported to the purchaser as 
required by 4.4. Purchaser reserves the right to sample and to perform any 
confirmatory testing deemed necessary to ensure that the product conforms to 
the requirements of this specification. 

4.2 Classification of Tests: Tests to determine conformance to all technical 
requirements o t is specification are classified as acceptance tests and 
shall be performed on each heat or lot as applicable. 

4.3 ~S~am l_~ing: Shall be in accordance with AMS 2371; when consumable electrode 
reme t alloy is supplied, a heat shall be the consumable electrode 
remelted ingots produced from alloy originally melted as a single furnace 
charge. 

4.4 Reports: 

4.4.1 The vendor of the product shall furnish with each shipment a report 
showing the results of tests for chemical composition of each heat and the 
results of tests on each lot to determine conformance to the other 
technical requirements of this specification. This report shall include 
the purchase order number, heat number, AMS 5605B, solution heat treatment 
temperature used, size, and quantity. 

• 
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