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AERONAUTICAL 
	

AMS 5 ~46 
MATERIAL SPECIFICATIONS 	~.,~,~ 6-3o-Go 
iOCItTY OR AUTOMOTIVt tNO1NtSRl. Ino. 	486 L~xlnpton Av~., N~w Vork 77, N.Y. Revls~d 

ALI,OY~ CORROSICN AND }iEAT RESISTANT 
15Cr - ~+SPi_t - ~+W - ~+Mo - 3Ti - 1A1 
Consumable Electrode Vacuuni. NI~1.-ted 

1. ACKNOWLEDGMEN!': A vendor srall mention this specifica,tion number in ~.11 
quotations and when acl-~r.oz~~ledoing purchase oz~clers. 

2. I'ORM: Bars, f'o-rgings, forging stoci~, and headin; stocl~. 

3. APPLICATION: Primarily for parts such as turbine rotors, shafts, buckets or 
bl_ades, bolts, dowels, and fittings requirin~ high stren~th up to 1600 F 
and o~iclation resi~ta.nce up to 1800 F. 

~+. COMPOSITION: 

Carbon 	 0.08 ma.,1 
M~ngane se 	 0. 75 r~~ 
Silicon 	 0.75 max 
Phosphorus 	 O.U~+O r.n~x 
Svlfur 	 0.0~+0 m.4x 
Chromiwn 	 14.00 - 16.00 	~ 
NicYe1 	 42.00 - ~+8.00 

Molybdenum 	 3.00 - 1+.50 
'i~.uz~sten 	 3.00 - ~i~.50 
Titaniur.l 	 2.70 - 3.30 
Aluminum 	 0.75 - 1.30 
13oron 	 0.008 - 0.016 

Iron 	 remainder 

4.1 Check A.nalysis: Camposition varia.tions sha11 coni'orm to the requirements of 
the l~.te st i s sue os AMS 221+8. 

5. cormzTZOra: 

5.1 Bars and For~in~s: Solution and precipitation k~eat treated, unless otherwise 
specified. 

5.2 Stock for Forgir~ or Heading: As orclered by the i'orgir~ or heading 
r~anufacturer. 

6. z~c~~~caL xEQv~~r~~vrs: 

6.1 Bars and Forgin.~s: 

6.1.1 Heat Treatment: The product shall be solution heat treated by heating to 
19U0 F+ 25~ holdir~ at heat for 1 hr~ and quenchin~ in oil~ and shall then 
be precipitation heat treated by heating to 155o F+ 25, holdin~ at heat 
for 6 hr~ air cooling~ heating to 1300 F+ 25~ holdin~ at heat for 16 hr~ 
and air cooling. 

Coarr~sht 1960 ►~r fed~b of AutomeNv~ [nsln~~ra 1~. 	 rrintN 1~ Y. S. A. 
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6.1.2 Tensile Properties: Tensile test specimens taken from bars and forgin~s 
and tested ~.t room tempera,ture shall conform to the following requirements; 

6.1.2.1 Bars: 

T~nsile Streng~th~ psi 	 190,000 min 
Yie1d Stren~th at 0.2~ Offset or at 0.0123 in. 

in 2 in. E.~ctension Under Lo~,d (E = 30,000,000), psi 	125,000 min 
Elongation~ ~ in ~+D 

3~~+ in. and und~r in diart~ter~ or equivalent cross- 
section 	12 min 

Over 3~ 1E in. dian~eter or equivalent cross-section 	 10 min 
Reduction of Area.~ ~o 
Up to 3~~+ in. Rd, incl., or equivalent cross-section 	15 min 
Over 3~~+ in. Rd~ or equivalent cross-section 	 12 min 

6.1.2.2 Forgin~s: 

TenSile Strength~ psi 	 170,000 min 
Yield Strength at 0.2% Offset or at 0.0123 in. 

in 2 in. Extension Under Loa.d (~ = 30~000,000~, psi 	125,000 min 
Elongation, ~ in 4D 	 8 min 
Reduction of Area, °~ 	 10 riin 

6.1.2.3 When a dispute occurs between purchaser and vendor over the yield 
stren~th value~ yield stren~th determined by the offset method sha11 apply. 

6.1.3 Hardness: Shall be Brinell 3~+0 -~18 or equivalent. 

6.1.4 Stress-Rupture Test at 1200 F: A combination smooth and notched test specimen 
machined from b ars and forgir~s to the dir~nsions shown in Figure 1 and Table 
I~ maintained at 1200 F+ 3 while an axial stress of 90~000 psi is applied 
continuously, shall not rupture in less than 23 hours. The test shall be 
continued to rupture~ either maintaining the sr~ne 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 elon~ation 
of this section after rupture~ measured at room temperature~ shall be not 
less than 5~ in 4D if the specimen ruptures in 1+8 hr or less~ and not less 
than 3 o in 4D ii the specimen ruptures in more than ~+8 hours. 

6.1.4.1 As an, alternate procedure~ separate smooth and notched test specimens~ 
ma,chined from adjacent sections of the same piece, with ga,~e sections 
conformir~ to the respective dimensions of Table I may be tested individually 
under the above conditions~ including increase of stress after 1+8 hours. 
The smooth specimen shall not ruptt~re in leas than 23 hr and elon~atien 
after rupture~ m~asured at room temperature, sha11 be as specified above. 
The notched specimen need not be tested to rupture but sha11 not rupture 
in less time than the companion smooth speeimen. 

6.2 Stock for Forgin~ or Heading: When a sample of stock is forged to a test 
coupon as agreed upon by purchaser a.nd vendor and heat treated as in 6.1.1, 
specimen'~ taken from the heat treated coupon shall conform to the requirements 
of 6.1.2.2~ 6.1.3~ and 6.1.~+. If specimens taken from the stock after heat 
treatrnent as in 6.1.1 conform to the requirements of 6.1.2.2, 6.1.3, and 6.1.~+, 
the tests shall be accepted as equivalent to tests of the forged coupon. 

~ 

• 

~ 
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7. QUALITY: Nlaterial shall be multiple melted using vacuum consumable electrode 
practice in the remelt cycle, unless otherwise specified. The product shall 
be unii'orm in qua,lity and condition~ clean~ sound~ and free from forei~;n 
materials and from internal and external imper.~'ections detrimental to fa,brica- 
tion or to per:formance of przrts. 

8. TOLEP,ANCES: Unless otherwise speci=ied~ tolerances sh~z11 conform to the 
f ollo~~in ; : 

8.1 Bars: The latest issue of 1~~LS 22~+1 as applicable fand as specified below: 

8.1.1 A1.1 hexagons~ and other bars 2.75 in. and less in diameter or distance 
between parallel sides~ Table I. 

8.1.2 Bars~ other than he:~agons~ over 2.75 in. in diameter or distance between 
parallel sides~ Table II. 

g. ~o~rs: 

9.1 Unless others~~ise specified~ the vendor of the product shall flzrnish with eaeh 
shipment three copies of a report of the results of tests for chemical coniposi- 
tion of each heat in the shipment and the results of tests on each size From 
each heat to determine confortriance to the technic~l requirements of this 
specification. This report shall include the purchase order number, heat 
number~ material specification number~ size~ and qus.ntity from each heat. If 
for~ings are supplied~ the part number and size of stock used to make the 
i'orgings sha11 also be included. 

9.2 Unless otherwise specified~ the vendor of finished or semi-finished par~s 
shall flzrnish tirith each snipment thx~ee copies of a report shot~riiu; the purchase 
order number, rnaterial specification number~ contractor or other direct supplier 
of ma,terial~ part number~ and quantity. When r,~aterial for ma.king parts is 
produced or purchased by the parts vendor, that vendor shall inspect each lot 
of material to deteriru.ne  conformance to the requirements of this specification~ 
and sha11 include in the report a statement that the material coni'orms, or 
shall include copies of laboratory reports showing the results of tests to 
detexmi.ne conforrnance. 

10. IDEN.PIFICATIOTd: 

10.1 Bars: Individual pieces or bundles sha11 ha.ve attached a metal or plastic 
ta~ embossed with the purcha,se order number~ AMS 57jE6, nomznal siZe~ and heat 
number, or shall be boxed 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 in di~.meter or distance between parallel sides sha11 be 
stamped with the heat n3zmber within 2 in. of one end. 

10.2 Forgin~s: Shall be identified in aecordance s•~ith the latest issue of ANlS 2808. 

10.3 Stock for Forgin~ or Fieading; Sha11 be identified as agreed upon by purchaser .. 
and vendor. 

i11. I~EJECTIONS: Material not conforming to this specification or to authorized 
modifications will be subject to re~ection. 

~ 
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