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AEROSPACE 
	

AMS 5709 
MATERIAL SPECIFICATIONS 	 ,~~.~ 7-15-63 
iOCItTV OF AUTOMOTIV! tNO1N[tRS, Ino. 	485 L~xlnyton Av~., N~w Vork 17, N.V. R~y~~ 

ALLOY BARS AND FORGINGS, CORROSION AND HEAT RESISTANT 
Nickel Base - 19.5Cr - 13.SCo - 4.3Mo - 3.OTi - 1.4A1 

Solution, Stabilization, and Precipitation Heat Treated. 1975 F(1079.4 C) Treatment 
Consumable Electrode or Vacuum Induction Melted 

l. ACKNOZ~ILEDGMENr: A vendor shall mention this specification number in a11 quota- 
tions and when acknowledging purchase orders. 

2. FORI~I: Bars~ forgings~ and forging stock. 

3. APPLICATION: Prima.rily for parts, such as pins, nuts, and turbine blades or 
buckets, requiring high stren~th up to 1500 F(815 C) and oxidation resistance 
up to 175o F(955 ~)• 

4. COMPOSITION: 

Carbon 0.0~+ - 	0.10 
Manganese 0.10 max 
Silicon 0.15 max 
Phosphorus 0.015 mex 
Sulfur 0.015 max 
Chromium 18.00 - 21.00 
Cobalt i2.00 - 15.00 

Molybdenum 3.50 - 	5.00 
Titanium 2•75 - 	3•25 
Aluminum 1.20 - 	1.60 
Zirconium 0.02 - 	0.08 
Boron 0.003 - 	0.010 
Iron 2.00 max 
Copper 0.10 max 
Nickel remainder 

~+.1 Check Analysis: Cornposition variations sha11 meet the requirements of the latest 
issue of Ar~ts 2269; check analysis limits for zirconium sha11 be 0.01 under min 
or over maximum. 

5. CONDITION: Unless otherwise specified~ material sha11 be supplied in the follow-I 
ing condition: 

5.1 Bars and Forgings: Solution~ stabilization~ and precipitation heat treated~ 
and descaled. 

5.1.1 Bars sha11 be hot rolled or extruded; round bars sha11 be ground or turned. 

5.2 Forging Stock: As ordered by the forging ma.nufacturer. 

6. ~C~nvzCat, xEQul~r~rrrs: 

6.1 Bars and Forgings: 

6.1.1 Heat Treatment: Unless otherwise specified, the product shall be heat 
treated as follaws: 

cooYNSht 1963 r. sea.a e+ A~:en~eth►. c~s~~..... ~no. 	 ~~~~t.~ ~~ u. s. ~. 
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6.1.1.1 Solution Heat Treatment: Heat to 1975 F+ 25 (1079.~ C+ 1~), hold at heat 
for approxima.tely hr, and cool at a rate equivalent to air cool or faster. 

6.1.1.2 Stabilization Heat Treatment: Heat to 1550 F+ 15 (8~3•3 C+ B.3), hold at 
heat for hr, eYCept that blade or bucket forgings sha11 be held at heat 
for 24 hr, and cool in air. 

6.1.1.3 Preci itation Heat Treatment: Heat to 1400 F+ 15 (760 C+ 8.3), hold at 
heat i'or approximately 1 hr, and cool in air. 

6.1.2 Hardness: Shall be Rockwell C 32 -~+2 or equivalent. 

6.1.3 Grain Size: Shall be substantially uniform without pronounced segregation of 
fine and coarse grain areas, in accordance with standards agreed upon by pur- 

~ chaser and vendor. Clusters of large germinated grains will be cause for re- 
jection. 

6.1.~+ Stress-Ru ture Test at 1500 F 815.6 C= A tensile test specimen, maintained 
at 1500 F+ 5 15. C+ 2. while an axial stress of ~+7,500 psi is applied 
continuously, shall not rupture in less than 23 hours. The test shall be con- 
tinued to rupture. Elongation af`ter rupture~ measured at room temperature~ 
sha11 be not less than 8~o in ~+D. 

6.1.~+.1 The test of 6.1.4 may be conducted at a stress higher than ~+7,500 psi but 
stress sha11 not be cha.nged while test is in process, unless otherwise 
specified or allowed. Time to rupture and elongation requirements shall be 
as specii'ied in 6.1. ~+. 

6.2 Forging Stock: When a sample of stock is forged to a test coupon and heat 
treated as in 6.1.1, specimens taken from the heat treated coupon shall conform 
to the requirements of 6.1.2, 6.1.3, and 6.1.4. If specimens taken from the 
stock after heat treatment as in 6.1.1 conform to the requirements of 6.1.2, 
6.1.3, and 6.1.~+, the test shall be accepted as equiva,lent to tests of the 
forged coupon. 

7. UQ ALITY: Me.terial shall be produced by multiple melting using consumable elec- 
trode process in the remelt cycle or sha11 be induction melted under va.cuum, 
unless otherwise permitted. The product shall be uniform in quality and condi- 
tion, clean, sound, and free from foreign materials and from internal and ex- 
ternal imperfections detrimental to fabrication or to perform~nce of parts. 
Forgir~s shall have substantially uniform macrostructure and grainflow. 

S. TOLERANCES: Unless otherwise specified~ tolerances shall conform to a11 appli- 
cable requirements of the latest issue of AMS 2261. 

g. x~o~s• 

9.1 Unless otherwise specified, the vendor of the product shall furnish with each 
shipm~ent three copies of a report of the results of tests for chemical composi- 
tion of each heat in the shipment and the results of tests on each size from 
each heat to determine conformance to the technical requirem~ents of this speci- 
fication. This report shall include the purchase order number~ material speci- 
fication number, heat number, size, and quantity from each heat. If forgings 
are supplied, the part number and size of stock used to make the forgings shall 
elso be included. 

~ 

~ 

~ 
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