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MATERIAL SPECIFICATIONS 	
~..~.~ 3-1-55 

iOCItTV OR A~JTOMOTIV ■ ~NOIN~sRi. I~o. 	4B6 L~xlnpton Av~. , N~w Vork 17, N.Y. R~vls~d 1-15-~jQ 

STEEL~ CORROSION AND HEAT RESISTANr 
15Cr - 26Ni - 1.3Mo - 2.1Ti - 0.3V 

Solution Treated 

l. ACKNOWLEDGMEDPr: A vendor shall mention this specification number and its 
revision letter in a.11 quotations and when a~knowledging purchase orders. 

2. FORM: Bars, forgings, raechanical tubing, flash welded rings, and stock for 
~ forgings or flash welded rings. 

3. APPLICATION: Primarily for parts, such as turbine rotors, shafts, buckets or 
blades~ bolts~ dowels~ and fittings~ requiring high strength up to 1300 F and 
oxidation resistance up to 1500 F, including those which are welded and then 
heat treated to develop required properties. 

4. COMPOSITION: 

Check Analysis 
Under Min or Over Max 

Carbon 0.08 	max -- 0.01 
Manganese 1.00 	- 	2.00 0.0~+ 0.04 
Silicon 0.~+0 	- 	1.00 0.05 0.05 
Phosphorus 0.01+0 max -- 0.005 
Sulflzr 0.030 max -- 0.005 

~ 	Chromium 13.50 	- 16.00 0.20 0.20 
Nickel 2~+.00 	- 27.00 0.20 0.20 
Nlolybdenum 1.00 	- 	1.50 0.05 0.05 
Titanium l.go 	- 	2.30 0.05 0.05 
Boron 0.0030 - 	o.olo 0.0004 0.001 
vanaaium o.lo 	- 	0.50 0.03 0.03 
Aluminum 0.35 	max -- 0.03 

5. corm~rzoN: 

~ 5.1 Bars, Forgings, and Flash Welded Rings: Solution heat treated. 

5.1.1 Bars 2.75 in. and less in diameter or distance between parallel sides shall 
be cold finished. 

5.1.2 Forgings shall be descaled~ unless otherwise specified. 

5.1.3 Flash welded rings sha11 not be supplied unless specified or permitted on 
~ 	purchaser's part drawing. ~m.en supplied~ they shall be manufactured in 

accordance with the latest issue of AMS 7~+90, unless otherwise specified. 

5.2 Mechanical Tubing: Cold finished and solution heat treated, unless otherwise 
specified. 

5 • 3 Stock for Forgings or Flash ~delded Rings: As ordered by the forging or 
~ f as welded ring manufac urer. 
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6. ~c~mrlcaz ~Quz~r~av~rs: 

I~ 6.1 Bars, For~ings, Mechanical Tubing, and Flash Welded ~.ngs: 

6.1.1 Heat Treatment: The prod.uct shall be solution heat treated by heating to 
' 	1~00 F__~5~ holding at heat for 1 hr~ and quenching in oil or water. 

~ 6.1. 2 Ha.rdne s s: 

6.1.2.1 Bars and Mechanical Tubing: Sha11 have hardness not higher than Brinell 
~ 	201 or equivalent when taken approximately midwa.y between outer surface 

and center or inner surf'ace as applicable. 

6.1.2.2 Forgings and Flash Welded Rings: Sha11 have hardness not higher than 
~ 	Brinell 201 or equivalent. 

.~ 

6.1.3 Properties After Precipitation Heat Treat~nt: Specimens taken from bars, 
forgings~ and ~chanical tubing~ and from parent m~etal of flash welded rings 
shall conform to the following requirements after heating to 1325 F ± 15, 
holding at heat for 16 hr~ and air cooling. When agreed upon by purchaser 
and vendor and if material fails to meet these requirements a.fter heating as 
above~ separate specimens may be heated to tt tempera.ture not lower than 
1300 F but not higher than 1~+U0 F, held at heat for 16 hr, and cooled in air. 
If such specimens meet the following requirements, material will be considered 
acceptable. 

6.1.3.1 Tensile Properties: 

Tensile Strength~ psi 	 130,000 min 
Yield Strength at 0.2~ Offset or at 0.0098 in. 

in 2 in. Extension Under Load (E = 29,100~000), psi 	85~000 min 
Elongation, ~ in ~+D 	 15 min 
Reduction of Area, ~ 	 18 min 

6.1.3.1.1 When tensile test specimens are ma.chined~ tangentially~ from appraximately 
the center of le.rge disc forgings (over 50 sq. in. cross sectional area), 
the elongation may be as low as 10~ and the reduction of area as low 
as~l2~. Specimens machined in other directions from this location are 
not required. 

6.1.3.1.2 Reduction of area requirement does not apply to mechanical tubing from 
~ 	which a solid round test specimen cannot be cut. 

6.1.3.1. 3  When a dispute occurs between purchaser and vendor ov~er the y3eld 
strength value~ yield strength determined by the offset method sha11 
apply. 

6.1.3.2 Hardness: Shall. be Brinell 2~+8 - 341 or equivalent. 

~ 

~ 
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6.1.3.3 Stress-Rupture Test at 1200 F: A combination smooth and notched test 
specimen machined from bars, forgings, and mechanical tubing and from 
parent metal of flash welded rings to the dimensions shown in Figure 1 and 
Table I~ maintained at 1200 F± 3 while an axial stress of 65~000 psi is 
applied continuously, sha11 not rupture in less than 23 hours. The test 
shall be continued to rupture~ either maintaining the same stress or 
increasing the stress in 5000 psi increments after ~+8 hr and at intervals 
of not less than 8 hr thereafter. Rupture shall occur in the smooth section 
and elor~ation of this section after rupture~ measured at room temperature~ 
shall be not less than 5~ in ~+D if the specirr~n ruptures in ~+8 hr or less 
and not less than 3°~o in ~+D if the specimen ruptures in more than 48 hours. 

6.1.3.3.1 As an alternate procedure, separate smooth and notched test specimens~ 
machined from ad~acent sections of the same piece~ with gage sections 
conforming to the respective dimensions of Table I may be tested 
individually under the above conditions~ including increase of stress 
after ~+8 hours. The smooth specimen shall not rupture in less than 
23 hr and elongation after rupture, measured at room te~nperature, sha11 
be as specified above. The notched specimen need not be tested to 
rupture but shall not rupture in less time than the companion smooth 
spec~men. 	 ~ 

6.1.3.3.2 For mechanical tubing from which a solid round test specimen cannot be 
~6 	cut, a f~zl.l section of tubing shall be tested and sha.Ll. meet the smooth 

bar requirements of 6.1.3.3.1. 

6.2 Stock for Forging or Flash Welding: When a sample of stock is forged to a 
test coupon and heat treated as in 6.1.1 and 6.1.3~ specimens taken from the 

~ heat treated coupon shall conform to the requirements of 6.1.3.1, 6.1.3.2, and 
6.1.3.3. If specimens taken from the stock after heat treatment as in 6.1.1 
and 6.1.3 conform to the requirements of 6.1.3.1~ 6.1.3.2~ and 6.1.3.3~ the 
tests sha11 be accepted as equivalent to tests of the forged coupon. 

7. QUAL1'i'Y: Material shall be uniform in quality and condition, clean~ sound, and 
free from foreign materials and from internal and external imperfections 
detrimental to fabrication or to performailce of parts. 

8. TOLERANCES: Unless otherwise specified, tolera,nces shall conform to the 
followir~ : 

8.1 Bars: The latest issue of AM,S 22~+1 as applicable and as specified below: 

8.1.1 All hexagons~ and other bars 2.75 in. and less in diameter or distance be - 
tween para11e1 sides~ Table I. 

8.1.2 Ba.rs~ others than hexagons, over 2.75 in. in diameter or distance between 
parallel sides~ Table II. 

8.2 Tubi : The latest issue of AN1S 2243 as applicable. Diameter tolerances 
shall confortn to Table I, coluams headed "Annealed or Solution Heat Treated". 

.~ 
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g. xEPOr~rs • 

9.1 Unless othex~,rise specified~ the vendor of the product sha11 furnish with each 
shipment 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 determi.ne  conformance to the technical. requirements of this 
specification. This report shall include the purchase order number, heat number, 
material specification number~ size~ qua.n.tity from each heat~ and precipitation 
heat treatment temperature used. If forgir~s are supplied, the part number and 
size of stock used to make the forgings sha11 also be included. 

9.2 Unless otherwise specified, the vendor of finished or semi-finished parts shall 
~urnish with each shipment three copies of a report showing the purchase order 
number, material specification number, contractor or other direct supplier of 
material~ part number~ and quantity. When material for making parts is produced 
or purchased by the parts vendor, that vendor shall inspect each lot of material 
to determine conformasice to the requirements of this specification~ and shall 
include in the report a statement that the material conforms, or sha11 include 
copies of laboratory reports showing the results of tests to determine 
conf oz7nance . 

10. IDENTIFICATION: 

10.1 Bars and Tubin~: Individual pieces or bunclles sha11 have attached a metal 
or plastic tag embossed tirith the puxchase order number, AMS 5736B, nominal 

~ 	size~ and heat number~ or shall be boxed and the bax marked with the~same 
information. In a.ddition to the above identification, flats 2 x 1 in. and 
larger and other bars 1 in. and over in diaxr~ter or distance between parallel 
sides shall be stamped with the heat number within 2 in. of one end. 

10.2 Forgings: Shall be identified in accordance with the latest issue of AMS 2808. 

~~ 10.3 Flash Welded Rings: Sha11 be identified as agreed upon by purchaser and 
vendor. 

10.~+ Stock for Forgings and F2ash Welded Rings: Shall be identified as agreed 
~ upon by ?nzrchaser and vendor. 

11. REJECTIONS; Material not conforming to this specification or to authorized 
modifications w311 be subject to rejection. 

.~ 
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