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;RONAUHCAL | lAMS 5756

MATERIAL SPECIFICATIONS
"‘"" 6-30-60

SOCIETY OF AUTOMOTIVE ENGINEERS, inc. 485 Lexington Ave., New York 17, N.V. n.w..d

ALLOY, CORROSION AND HEAT RESISTANT
Nickel Base = 19Cr - 10Co - 10Mo - 1Al - 2.5Ti
Vacuum Melted, Solution Treated

1. ACKNOWLEDGMENT: A vendor shall nention this specification nunber in all
guotetions and when acknowledging purchase orders.

2. FORM: Bars, forgings, flash welded rings, and stock for forging, flash

wvelded .;.11(_,.3, ranpLes h\,c;l.\liub-

3. APPLICATION: Primarily for parts such as turbine shafts, buckets, bolts,
dowels, [and fittings requiring high strength up to 1500 F-ahd okidation
resistance up to 1800 F.

L. COMPOSITION:

Carbon 0.10 =~ 0¢20
Manganese 0.75 max
Silicon 0.75 max
Phospnorus 0.0159ax
Sulfur 0.015 max
Chrorium 180 = 20.00
Cobalt 9.00 - 11.00
Molybdenum 9.00 =~ 11.00
Titanium 2.25 - 3.00
Aluminumn 0,75 =~ 1.30
Boron 0.003 - 0.010
Iron 5.00 max
Nickel remaindex

4,1 Check Analysis: .Corposition variations shall meet the requirements of the
latest [issue of{AMS 2269.

5. CONDITION:

5.1 Bars and Flagh Welded Rings: Solution heat treated and descelpd, unless
otherwise specified. Bars 2.75 in. and less in dlameter or distance between
parallel sides shall be cold finished, unless otherwise specified.

5.1.1 TFlash welded rings shall not be supplied unless specified on purchaser's
part drawing. VWhen supplied, they shell be manufactured in accordance with
the latest issue of AMS TW90, unless otherwise specified.

5.2 Forgings: Solution heat treated and descaled, unless otherwise specified.

5.3 Stock For Forgings, Flash Welded Rings, or Heading: As ordered by the
forging, flash welded ring, or heading manufacturer.
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6. TECHNICAL REQUIREMENTS:

6.1 Bars, Forgings, and Flash Welded Rings:

6.1.1 Heat Treatment: The product shall be solution heat treated by heating to
1950 F + 25, holding at heat for & hr, and quenching in oil, water, or air.

6.1.2 Properties After Precipitation Heat Treatment: Material shall conform to the
Tollowing requirements after being heated to 1400 F + 25, held at heat for
15 hr, and cooled in air.

6.1.2.1 Tensile Praperties: Tensile test specimens cut from bars and forgings and
from pafent metal of flash welded rings and tested at room tempgrature
shall c¢nform to the following requirements:

Pensile Strength, psi 165,000 min
Yield Strength at 0.2% Offset or at 0.0110 in.
in 2 in. Extension Under Load (E = 31,500,000), psi 110,000 min
Flongation, % in LD 15 min
Reduction of Area, % 18 min

5,1.2,1.1 When Yensile test specimens are machined tangentially, from appreximzately
the cqnter of large disc forgings (over. B0 sq in. cross sectignal area),
the elongation may be as low as 10F arid the reduction of area|as low as
12%. |Specimens machined in other divections from this lecatidn are not
requirfed.

6.1.2.2 Hardnesg: Shall be Brinell 321 - 363 or equivalent.

6.1.2.3 Stress Rupture Test at 1500 F: A corbination smooth and notched test
specimef, machined from bars and forgings and from parent metal|of flash
welded [ings to the dimensions shown in Figure 1 and Table I, mpintained
at 1500|F + 3 while an axial stress of 40,000 psi is applied coptinuously,
shall npt rupture_in.less than 25 hours. The test shall be continued to
rupture| with fracture occurring in the smooth section.

6.1.2.3.1 As an|alternate procedure, separate smooth and notched specimens, machined
from pdjacent sections of the same piece, with gage sections ponforming
to theCrespective dimensions of Teble I, may be tested indivifually under
the above conditions. The Notchned SpeCinmen Shall mot rupture in less

time than the companion smooth specimen.

6.1.2.4 Crain Size: Unless otherwise specified, grain size shall be predominasntly
3 or finer with occasional grains as large as 1 permissible, as determined
by comparison of a polished and etched specimen with the chart in ASTM
E112-58T.

6.2 Stock For Forgings, Flash Welded Rings, or Heading: When a sample of stock
1s forged to & test coupon and heat treated &s in 6.1.1 and 6.1.2, specimens
taken from the heat treated coupon shall conform to the requirements of 6.1.2.1,
6.1.2.2, end 6.1.2.3. If specimens taken from the stock after heat treatment
as in 6.1.1 and 6.1.2 conform to the requirements of 6.1.2.1, 6.1.2.2, and
6.1.2.3, the tests shall be accepted as equivalent to tests of the forged
coupon.
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. AMS 5756

T. QUALITY: Material shall be produced by vacuum inductiop mglting or by dod?le
Gacuum melting. It shall be uniform in quality and condition, ?leanﬁ sound,
and free from foreign materials and from internal and external imperfections
detrimental to febrication or to performence of varts.

J. TOLERANCES: Unless otherwise specified, tolerances shall conform to the latest
issue of AMS 2261 as applicable.

©. REPORTS:

9.1 Unless otherwise specifi i £ £ ! h
shipreny three copies of a report of the results of tests for(e emical composi-
tion of |each heat in the shipment and the results of tests, Oneach size from
each hegt to determine conformance to the technical requirement$ of this speci-
ficatior}. This report shell include the purchase order nunber, |material speci-
fication nurber, heat nunber, size, and quantity from &ach heat{ If forgings
are supglied, the part number and size of stock used to make the Torgings shall
&lso be [included.

ish with each

\D
N

Unless otherwise specified, the vendor of finished or semi-finished parts shall
furnish with each shipment three copies of & report showing the purchase order
number, material specification number, contractor or other direcet supplier of
materiall, part nunber, and quantity. Vhen moterial for moking parts is produced
or purchpsed by the parts vendor, thativendor shall inspect eaci lot of
materiall to determine conformance to fhe requirements of this s ecification,

and shalfl include -in the report a  statement that the materiel cinfornB, or shall

include popies of laboratory reports shoving the results of tests to determine
conformance.

10. IDENTIFICATION:

10.1 Bars: [ndividual pieges or bundles shall have attached a netal or plastic
tag enmbpssed with the’ purchase order nurber, AMS 5756, nominal size, and heat
nunber,| or shall-Pbe boxed and the bBox marked with the same infdrmation. In
additioph to the @bove identification, flats 2 x 1 in. and largdr and other
bars 1 in. andsover in diameter or distance betveen parallel sides shall be
stamped| with_ the heat nunber within 2 in. of one end.

10.2 ForgingS——Shatlvetdentirficd th accordance wWith the itatest issue of
AMS 280E. 4

10.3 Stock For Forgings, Flash Welded Rings, or Heading: Shall be identified as
agreed upon by purchaser and vendor.

11. REJECTIONS: Material not conforming to this specification or to authorizea
modifications will be subject to rejection.
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