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AERONAUTICAL 
	

AMS5736A 
MATERIAL SPECIFICATIONS 	

~pued 3-1-55  
SOCISTY OF /.UTOMOTIV! ENOINaER8, Inc. 	485 L~xlnpton Av~., N~w York 17, N.Y. Revisb 1-ZS-59 

STEEL, CORROSION AND HEAT RESISTANT 
15Cr - 26Pii - 1.3Mo - 2.1Ti - 0.3V 

Solution Treated 

1. ACKNOWLEDGMENTs A vendor shall mention this specification number and its revi- 
sion let er ~n all quotations and ~hen acknowledging purcha~e orders. 

~1 2. FORMs Bars, forging~, mechanical tubing, forging stock, and heading stock. 

3. APPLICATION: Primarily for parts, such as turbine rotors, shafts, buckets or 
b ades, bo ts, dowela, and fittings, requiring high strength up to 1300 F and 

~ oxidation reaistance up to 1500 F, including those rahich are welded and then 
heat treated to develop required properties. 

l~. COMP03ITION t  

~ Check AnalLysis 
Under Afin or Over Max 

Carbon d.08 max ~~ -- 0.01 	. 
Manganese 1.00 - 	2.~0 0.04 0.04 
Silicon O.lto - 	1.0~ 0,05 0.05 
Phosphoru~ 0.040 max -- 0.005 
Sulf~r 0.030 max -- 0.005 
Chromium 13.50 - 16.00 0.20 0.20 
Nickel 2lt.00 - 27.00 0.20 0.?0 
Molybdenum 1.00 - 	1.50 0.~5 0.05 
Titanium 1.9~ - 	2.30 0.05 0.05 
Boron 0.0010 - 	0.010 0.000l~ 0.001 
Vanadium 0.10 - 	0.50 0,03 0.03 
Aluminum 0.35 max -- 0,03 

5. CONDITION: 

5.1 Barss Solution heat treated. Bars 2.7s in. and less in diameter or distance 
between parallel sides shall be cold fi.nished. 

~ 5.2 Tubi ~: Cold finished and solution heat treated, unless otherwise specified. 

~S 5.3 Forgingss Solution heat treated and descaled, unless otnerurise specified. 

~ 5•4 Stock for Forging or Headingt As ordered by the forging or heading manufac- 
turer. 

6. TECHNICAL REQUIREMENTS s  

6.1 Bars, Forgings, and Tubing: 

b.1.1 Heat Treatments The product shall be solution heat treated by heating to 
1 00 F+ 2, holding at heat for l hr, and quenching in oil or water. 

CopYrl~ht 1959 ~ Socl~ty  of Automotiv~ En~lne~rs. Ine. 	 Print~d In U. f. A. 
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~ 6.1.2 Hardnesss Shall be not higher than Brinell 201 or equivalent. 

6.1.3 Pro ertie~ After Preci itation Heat Treatments Material shall conform to the 
follo 	requirementa a ter being heated .  to 1325 F+ 15, held at heat for 
16 hr, and cooled in air. When agreed upon by purchaser and vendor and if 
material fails to meet these requirement$ after being heat treated as above, 

~ 

	

	separate ~pecimena may be heated to a temperature not loxer than 1300 F but 
not higher than 1400 F, held at heat for 16 hr, and cooled in sir. If such 
~pecimens meet the f ollowing requirements, material xill be considered accept- 
able. 

6.1.3.1 Tenaile Pro rtiess 

Tensile Strength, pai 	 130,000 min 
Yield Strength at 0.2~ Offset or at 0 .0098 in. 

in 2 in. Exten$ion Under Load (E ~ 29,100,000), psi 	85,000 min 
Elongation, ~ in L~D 	 15 min 
Reduction of Area, ~ 	 18 min 

6.1.3.1.1 When tensile test specimens are machined from approximately the center of 
~ 	large disc forgings (over 50 sq in. cross sectional area), the elongation 

may be as low as 10~ and the reduction~ of area as loy►  as 12~. 

6.1.3.1.2 Reduction of area requirement does not apply to tubir~ from xhich a eolid 
~ 	round test specimen cannot be cut. 

6.1.3~.1.3 When a dispute occurs between purchaser and vendor over the yield strength 
nalue, yield atrength determined by the offaet method shall apply. 

~ 6.1.3.2 Hardnesss Shall be Brinell 2l~8 - 3~t1 or equivalent. 

6.1.3.3 Stres~-Ru ture Test at 1200 Fs A combination smooth•and notched teat speci- 
men mach e to the dimensions shown in Figure 1 and Table 1, maintained at 
1200 F+ 3~hile an axial stress of 65,000 psi is applied continuously, shall 
not rupture in less than 23 hours. The test shall be continued to rupture, 

~ 	either maintaining the same stress or increasing the ~tress in 5,000 psi in- 
~1 	crements after 1~8 hr and at intervals of not leas than 8 hr thereafter. Rup- 

ture shall occur in the smooth section and elongation of this aection after 
rupture~ measured at room temperature~ ahall be not lesa than 5~ in !iD if 
the specimen ruptures in 1~8 hr or le~s, and not less than 3~ ~ ItD if the 
specimen ruptures in more than !t8 hours. 

6.1.3.3.1 As an alternate procedure, aeparate smooth and notched specimens, machined 
from ad3acent ~ectiona of the same piece, With gage sections conforming to 
the reapective dimensions of Table 1 may be tested individually under the 

p~ 	above conditions, including increase of stress after 1t8 hours. The smoot:~ 
specimen shall not rupture in less than 23 hr and elongation after rupture, 
mea~ured at room temperature, shall be as specified above. The notched 
specimen need not be tested to rupture but shall not rupture in less time 
than the companion smooth specimen. 

6.1.3.3.2 For tubing from which a aolid round test specimen cannot be cut, a full 
~6 	section of tubing shall be tested and shall meet the smooth bar require- 

ments of 6.1.3.3.1. 

~ 

~~ 

• 
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6.2 Stock for For~ing or Headin s~en a sample of atock ia Porged to a test conpon 
snd heat treated as in .1.1 and 6.1.3, specimena taken from the heat treated 
coupon ahall conform to the requirementa of 6.1.3.1, 6.1.3.2, and 6.1.3.3. If 

~1 specimens taken from the ~tock after heat treatment ae in 6.1.1 and 6.1.3 conform 
to tYie requirementa of 6.1.3.1, 6.1.3.2, and 6.1.3.3, the teats ahall be accepted 
as equivalent to teata of the forged coupon. 

7. QUALITYt Materisl ahall be uniform in qnality and condition, clean, aaund, and 
free from foreign materiale and from internal and e,xternal imperfectiona detrimental 
to fabrication or to performance of parts. 

8. TOL~NCESs Unless otherwise specified, tolerances shall conform to the following: 

8.1 Barss The lateat iasue of AM5 22l~1 as applicable and as specified belox: 

8.1.1 All hexagons, and other bars 2.75 in. and less in diameter or distance betxeen 
~ 	parsllel sides, Table I. 

8.1.2 Bars, other than hexagon~, ov~r 2.75 in. in diameter or diatance betWeen par- 
~ 	allel sides, Table II. 

8.2 ~.ib~s The lateet iesue of AA2S 221~3 as applicable. Diameter tolerances shall 
~ conform to Table I, columns headed "Annealed or Solution Heat Treated~~. 

9. REPORTS: _....__.,. 

9.1 Unless otherwise specified, the vendor of the product shall ftiirnish irith each ship- 
ment three copies of a report of the results of teats for chemical composition of 
each heat in the shipment and the reaults of testa on each aize from each heat to 
determine canformance to the technical requirements of this apecification. This 

j6 report sha11 include the purchas~ order number, heat number, material apecification 
number, size, quantity from each heat, and precipitation heat treatment temperature 
nsed. If forgings are supplied, the part number and size of atock used to make the 
forgings shall also be included. 

9.2 Unleas otherFri~e specified, the vendor of finished or aemi-finished parts ahall 
furniah t~rith each shipment three copies of a report showing the pnirchase order . 
number, material specification number, contractor or other direct supplier of 
material, part number, and quantity. When material for making parts is produced 
or ptirchaaed by the parta nendor, that vendor shall inapect each lot of material 
to determine conformance to the requirements of this apecification, and shall in- 
clude in the report a atatement that the material conforms, or ahall include copies 
of laboratory reports ahowing the results of tests to determine conformance. 

10. IDENTIFICATIONt 

10.1 Bars and ~bingt Individual pieces or bundles ahall have attached a metal ta~ 
stamped with the purchase order number, AMS 5736A, nominal aize, and heat number, 
or shall be baxed and the box marked with the same information. In addition to 
the above identification, flats 2 x 1 in. and larger and other bars 1 in. and 
over 3n diameter or distance betWeen parallel sides shall be stamped with the heat 
number ~rithin 2 in. of one end. 

10.? Forgings= Shall be identified in accordance Wi.th the latest isaue of AMS 2808. 

10.3 Stock for Forging or Heading: Shall be identified as agreed upon by purchaser and 
vendor. 
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