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Submitted tor recognition as an American National Standard 

AMS 56706 

Issued 5-1-69 
Revised 7-1-87 

Supersedi ng Ah1S 5670A 

ALLOY BARS, FORGINGS, AND RINGS, CORROSION AND HEAT RESISTANT 
72Ni - 15.5Cr - 0.95 (Cb + Ta) - 2.5Ti - 0.70A1 - 7. OFe 

1800°F (980°C) Solution Heat Treated, Precipitation Hardenable 
UNS N07750 

1. SCOPE: 

1.1 Form: This sQecification covers a corrosion and heat resistant nickel alloy 
i n the form of bars, forgi ngs, fl ash wel ded ri ngs, and stock for forgi ng, 
flash welded rings, or heading. 

1.2 Applicatian: Primarily for parts, such as flanges, cases, and turbine 
rotors, requiring high strength in the range 800° - 1100°F (425° - 595°C), 
particularly those parts which are formed or welded and then precipitation 
heat treated to develop requi red properties. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this 
speci ication to t e extent specified he rein. 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: 

AP~S 2261 - Tolerances, Nickel, Nickel Alloy, and Cobalt Alloy Bars and 
Fo rging Stock 

MAM 2261 - Tolerances, Metric, Nickel, Nickel Alloy, and Cobalt Alloy Bars 
and Forgi ng Stock 

AMS 2269 - Chemical Check Analysis Limits, Wrought Nickel Alloys and Cobalt 
Alloys 	 . 

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

Steels and Alloys, Wrought Products Except Forgings and 
Fo rg i ng S toc k 

AMS 2374 - Quality Assurance Sampling of Co rrosion and Heat Resistant 
Steels and Alloys, 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 iMernational 	w 	 ny 
means is strictly prohibited without the written consent of the publisher. 	 ~, ~'~~. 	'" "~ ~,^ ,. 
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2.1.1 	(Continued): 

AMS 2375 - Control of Forgi ngs Requi ri ng Fi rst Article Approval 
AMS 2806 - Identification, Bars, WirP, Mechanical Tubing, and 

Extrusions, Carbon and Alloy Steels and Heat and Corrosion 
Resistant Steels and Alloy s 

AMS 2808 - Identification, Fo rgings 
AMS 7490 - Rings, Flash Welded, Corrosion and Heat Resistant Austenitic 

Steels and Austenitic-Type Alloys 

2.2 ASTM Publications: Available from Ame rican Society for Testing and 
ateria s, 	Racp Street, Philadelphia, PA 19103. 

ASTM E8 	- Tension Testing of Metallic Mate rials 
ASTM E10 - Brinell Hardness of Metallic Materials 
AST'~I E354 - Chemical Analysis of High-Tempe rature, Electrical, Magnetic, and 

Other Similar Iron, Nickel, and Cobalt Alloys 

2.3 U.S. Government Publications: Available from Commanding Office r, Naval 
u ications an 	o rns enter, 5801 Tabor Avenue, Philadelphia, PA 19120. 

2.3.1 P~lilitary Standards: 

MIL-STD-163 - Steel "~lill Products, Preparation for Shipment and Storage 

3. TECHNICAL REQUIREMENTS: 

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

~ 	eterm~ne by wet chemical methods in accordance with ASTM E354 or by 
spectrochemical or other anal .ytical methods approved by purchaser: 

min max 

Carbon -- 0.08 

Manganese -- 1.00 

Silicon -- 0.50 

Phosphorus -- 0.015 
Sulfur -- 0.010 
Chromium 14.00 - 17.00 

Nickel + Cobalt 70.00 -- 

Coluronium + Tantalum 0.70 - 	1.20 

Titanium 2.25 - 2.75 

Aluminum 0.40 - 1.00 

Iron 5.00 - 9.00 

Cobalt -- 1.00 

Copper -- 0.50 

3.1.1 Check Analysis: Composition variations shall meet the requirements of ~f 	. 

• 

• 
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3.2 Condition: The rroduct shall be supplied in the following condition: 

3.2.1 Bars, Forgings, and Flash Welded Rings: Solution heat treated. 

3.2.1.1 Bars shall be hot finished; round bars shall be ground or turned except 
that bars under 0.50 in. (12.5 mm) in nominal diameter, when so ordered, 
shall be cold drawn. 

3.2.1.2 Forgings shall be descaled. 

3.2.1.3 Flash welded rings shall not be supplied unless specified or permitted 
on purchaser's part drawing. When supplied, they shall be manufactured 
in accordance with AMS 7490. During manufacture of flash welded rings, 

the stock shall not be heated to a temperature higher than 1825°F 
(995°C). 

3.2.2 Stock for Forging, Flash Welded Rings, or Heading: As ordered by the 
orging, 	as we e ring, or ea ing manu acturer. 

3.3 Solution Heat Treatment: Bars, forgings, and flash welded rings shall be 

~ 	so ution eat treate 	y heating to 1800°F + 25 (980°C + 15), holding at 
heat for a time commensurate with cross-sectional 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 Bars, Forgings, and Flash Welded Rings: 

3.4.1.1 As Solution Heat Treated: 

3.4.1.1.1 Hardness: Shall be not higher than 320 HB, or equivalent, determined 

in accordance with ASTM E10. 

3.4.1.2 After Preci itation Heat Treatment: The product shall have the 
fo owing properties after e~ng precipitation heat treated by heating 
to 1350°F + 15 (730°C + 8), holding at heat for 8 hr + 0.25, cooling at 
a rate of T00 F+ 15 (35 C+ 8) deg per hr to 1150°F + 15 (620°C + 8), 
holding at that ~emperature for 8 hr + 0.25, and cooling in air. — 
Instead of the 100 F(55 C) deg per hr cooling rate to 1150°F + 15 
(620°C + 8), product may be furnace cooled at any rate providea the time 

at 1150aF + 15 (620°C + 8) is adjusted to give a total precipitation 
heat treatment time of 18 hours. 

3.4.1.2.1 Longitudinal Tensile Properties: Shall be as specified in Table I and 
....., etermine in accordance with ASTM E8. 

• 
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3.4.1.2.1.1 Bars Under 4.00 In. 
Naraiiei ~iaes, ror 

ic ness, an 	as 
a ia 	ic ness: 

Tensile 

Nominal Size 	 Strength 

Inches 	 psi, min 

(100 mm) in Nominal Diameter or Qistance Between 
ings nder . 	In, 	mm in omina 
e e Rinqs n er . 0 n, 	mm in Nominal 

TABLE I 

	

Yield Strength 
	

Elongation 
	

Reduction 

	

at 0.2~ Offset 
	

in 4D 
	

of Area 
psi, min 
	

~, min 
	

%, min 

Up to 2.50, excl 170,000 115,000 18 18 

2.50 to 4.00, excl 170,000 115,000 15 15 

TABLE 	I 	(SI) 

Tensile Yield Strength Elongation Reduction 

~ominal 	Size Strength at 0.2~ Offset in 4D of Area 

Millimetres MPa, min MPa, min q, min ~, min 

Up to 	62.5, excl 1170 795 18 18 

62.5 to 100.0, excl 1170 795 15 15 

3.4.1.2.1.2 Bars 4.00 In. (100 mm) and Over in Nominal Diameter or Distance 
Between Parallel Sides, Forgin s 4.00 In. (100 mm) and Over in 

	

omina 	ic ness, an 	as 	e e 	~ngs . 	n. 	mm and Over 

in Nomina Radia 	ic ness: S a 	e as agreed upon y purc aser 

an ven or. 

3.4.1.2.2 Hardness: Should be 302 - 401 H6, or equivalent, determined in 
accordance with ASTM E10, but the product shall not be rejected on the 
basis of hardness if the tensile property requirements of 3.4.1.2.1 

are met. 

3.4,2 Foroing Stock: When a sample of stock is forqed to a test coupon and heat 

treated as in 3.3 and 3.4.1.2, specimens taken from the heat treated 
coupon shall conform to the requirements of 3.4.1.2.1 and 3.4.1.2.2. If 

specimens taken from stock after heat treatment as in 3.3 and 3.4.1.2 
conform to the requirements of 3.4.1.2.1 and 3.4,1.2.2, the tests shall be 

accepted as equivalent to tests of a forged coupon. 

3.4.3 Stock for Flash Hlelded Rings or Heading: A sample of stock heat treated 

	

as in . an 	... s a 	con orm to the requirements of 3.4.1.2.1 and 

3.4.1.2.2. 

3.5 Quality: The product, as received by purchaser, shall be uniform in quality 
a~ndition, sound, and free from foreign material and from imperfections 

detrimental to usage of the product. 

3.5.1 Forgings shall have substantially uniform macrostructure. Standards for 
acceptance shall be as agreed upon by purchaser and vendor. 

• 
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3.5.2 Grain flow of die fo rgings, except in a reas which contain flash-line end 
~ 	grain, shall follo~v the general contour of the forgings, showing no 

evidence of re-entrant flow. 

3.6 Sizes: Except when exact lengths or multiples of exact lengths are orde red, 
strai~ght bars will be acceptable in mill lengths of 6- 24 ft (2 - 7.5 m) 
but not more than 25q  of any shipment shall be supplied in lengths of 
6- 9 ft (2 - 3 m) except that for bars weighing over 25 lb per ft 
(37 kg/m), short lengths down to 2 ft (600 mm) may be supplied. 

3.7 Tole rances: Bars and fo rging stock shall conform to all applicable 
requi rements of AMS 2261 or "~AM 2261 . 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Resnonsibility for Inspection: The vendor of the product shall supply all 
samples for vendo r s tests and shall be responsible for pe rforming all 
required tests. Results of such tests shall be reported to the purchaser as 
requi red by 4.5. Purchaser reserves the right to sample and to perform any 
confirmatory testing deemed necessary to ensure that the product conforns to 
the requirements of this specification. 

4.2. Classification of Tests: 

4.2.1 Acceptance Tests: Tests to determine conformance to the following 
requirements are classified as acceptance tests and shall be pe rformed on 

each heat or lot as applicable: 

4.2.1.1 Composition (3.1) af each heat. 

4.2.1.2 Hardness (3.4.1.1.1) of each lot of bars, forgings, and flash welded 
ri ngs as sol uti on heat treated. 

4.2.1.3 Tensile properties (3.4.1.2.1) and hardness (3.4.1.2.2) of each lot of 
bars, forgings, and flash welded rings after precipitation heat 
treatment. 

4.2.1.4 Tolerances (3.7) of bars and forging stock. 

4.2.2 Pe riodic Tests: Tests of forging stock (3.4.2) and stock for flash welded 
rings or ea ing (3.4.3) to demonstrate ability to develop required 
properties are classified as pe riodic tests and shall be performed at a 
fre quency selected by the vendor unless frequency of testing is specified 
by purchaser. 

4.2.3 Preproduction Tests: Tests of forgings to dete rnine conformance to all 
app ica e tec nica requirements of this specification ~vhen AMS 2375 is 
specified are classified as preproduction tests and shall be performed 
prior to or on the first-article shipment of a fo rging to a pu rchase r, 
when a change in material, processing, or both requires reapproval as in 
4.4, and when purchaser deems confi rmatory testi ng to be requi red. 
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