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AMS 5596
Sheet, Strip, & Plate
Property Room Temperature 1200°F
Tensile Strength, ksi 180 140°
145°
Yield Strength 150 15
(0.2% Offset), ksi 120°
Elongation in 2 In.,% 772 5
Rc 36
Hardness . -
or equivalent
Stress Rupture
Stress, ksi - 95%
- 100°
Life, hr - 23
Elongation, % - 4
AMS 5589
Seamless Tubing?
Property Room Temperature 1300°F
Tensile Strength, ksi 185 -
Yi
ield Strength . 150 i
(0.2% Offset), ksi
Elongation in 2 In.,% 12 -
Rc 36
Hardness . -
or equivalent
Stress Rupture
Stress, ksi - 72.5
Life, hr - 23
Elongation, % - 5
+ )6 - #
%!,/ "1 % ', # |
‘&t 0 #1"%,# "1
<-0" % ! g &#H# ]
[, #, 1 -1" % -
AMS 5664 AMS 5597 AMS 5590
Property® Bars, Forgings, & Sheet, Strip, & Seamless
Rings Plate Tubing®
Tensile Strength, ksi 180 180 170
Yield Strength 150 150 145
(0.2% Offset), ksi
Elongation, % 10° 15 15
127
) 100 = =
Reduction of Area, % 15¢
341 BHN Rc 38
Hardness . .
or equivalent | or equivalent

%!%&% 4& %! 7

AMS 5662 and 5663
Bars, Forgings, & Rings
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Property Room Temperature 1200°F
Tensile Strength, ksi 185° 145°
180¢ 140¢
180° 140°
Yield Strength ' 150 195
(0.2% Offset), ksi
Elongation in 2 In.,% 12° 12°
10° 10°
6° 6
Reduction of Area, % 15° 15°
12¢ 12
8° 8°
Hardness a1 |,3HN -
or equivalent
Stress Rupture
Stress, ksi - 100
Life, hr G 23
Elongation, % - 4!

#Up to 0.025-in. thickness, inclusive.

POver 0.025-in. thickness.

°Longitudinal.

dLa::tng transverse for forgings.

*Transverse for bars.

prpIies up to 5-in.-diam. or thickness, inclusive.

IProperties apply only to O.D. of 0.125-in. and over with wall thickness of

0.015-in. and over.

% ! 1.0
HE&, &H . 1o
- %, & '# ! !
#. 11 &, &
% [ -1 4& %! 7

*Transverse direction.
PBars.
°Forgings and flash-welded rings.

c’Proper‘ties apply only to O.D. of 0.125-in. and over with wall thickness of

0.015-in. and over.
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Table 1 - Limiting Chemical Composition®, %

Nickel (plus Cobalt) ......coiiiieeeieee e 50.00-55.00
CRrOMIUM .t 17.00-21.00
IFON e ...Balance”
Niobium (plus Tantalum).........ccooreii e e 4.75-5.50
MOIYDABNUM L.t 2.80-3.30
THANIUM e e e s e 0.65-1.15
AJUMINUITE e sr e s s 0.20-0.80
Cobalt .... ....1.00 max.
CarbON .. el 0.08 max.
MENGANESE ....vieiieiieiciieiee et sn e ereaad 0.35 max.
SHCON et 0.35 max.
PROSPROIUS...cciiiccteee et e s 0.015 max.
Sulfur... ..0.015 max.
=0T o] o O 0.006 max.
(7] ] o= SRS ORO ST 0.30 max.

fConforms to AMS specifications

*Reference to the ‘balance’ of a composition does not guarantee this
is exclusively of the element mentioned but that it predominates and
others are present only in minimal quantities.

Table 3 - Modulus of Elasticity at Low Temperatures®

Temperature Modulus of Elasticity, ksi x 10°
F Young's Torsional | Poisson’s Ratio
Modulus Modulus
-308 313 12.5 0.25
-86 30.6 11.8 0.30
70 29.0 11.6 0.29
100 29.8 115 0.30
200 29.4 1.3 0.31
300 28.8 1.1 0.30
400 285 10.9 0.31
500 28.0 10.6 0.32

®Cold-rolled sheet heat-treated in accordance with AMS 5596B.
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Table 2 - Physical Constants

Density, Ib/in®

ANNEAIB ...t e 0.296
Annealed and Aged ......cccicciiiciicrer e e 0.297
Melting Bange, F.....c.oc it 2300-2437
B OSSP S 1260-1336
Specific Heat at 70°F, Btu/lb °F (at 21°C, J/kg °C)........ 0.104 (435)
Curie Temperature, °F (°C)
Annealed Material.............. ...<=320 (<-196)
Annealed and Aged Material .........cccceeiiiiiieciiciiieninns -170 (-112)
Permeability at 200 oersted and 70°F
Annealed Material.........oooioiiiee e 1.0013
Annealed and Aged Material ........ccocciieciiiiiiiciinniiciieaens 1.0011
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Table 4 - Modulus of Elasticity®

Temperature, Modulus of Elasticity, ksi x 10° Bolason's Temperature, Modulus of Elasticity, ksi x 10° Pélason's
°F Young's Torsional Ratio® °F Young's Torsional Ratio®
Medulus Modulus Modulus Modulus
70 29.0 1.2 0.294 1300 23.0 8.9 0.292
100 28.8 11.2 0.291 1400 22.3 8.5 0.306
200 28.4 11.0 0.288 1500 21.3 8.1 0.321
300 28.0 109 0.280 1600 20.2 7.6 0.331
400 27.6 10.8 0.280 1700 18.8 7.1 0.334
500 2741 10.6 0.275 1800 17.4 6.5 0.341
600 26.7 10.5 0.272 1900 15.9 5.8 0.366
700 26.2 10.3 0.273 2000 14.3 5.1 0.402
800 25.8 10.1 0.271 *Hot-rolled flat heat-treated 1800°F/1 hr, AC. + 1325°F/8 hr, FC. 20°F/hr to
900 25.3 9.9 0.272 1150°F, held for total aging time of 18 hr. Dynamic testing involved frequencies of
1000 24.8 9.7 0.271 from 813 to 571 cps in bending and from 3110 to 2097 cps in torsion.
1100 24.2 9.5 0.276 bCc~mpute¢:i from (E-2G)/2G, where E is Young’s Modulus and G is torsional
1200 23.7 9.2 0.283 modulus.
Table 5 - Thermal Properties
Thermal Conductivity,* Electrical Resistivity,® Mean Linear
Temperature, °F BTUein/ft2ehe°F ohm circ mil/ft Expansionb'c,
Ann. 1800°F/1 hr Ann. + Aged Ann. 1800°F/1 hr Ann + Aged infin/°F x 10°®
-320 - - - - 5.9¢
70 77 79 753 725 -
200 86 87 762 733 7.31
400 98 100 772 755 7.53
600 111 112 775 768 7.74
800 123 124 784 775 7.97
1000 135 136 798 788 8.09
1200 147 148 805 794 8.39
1400 160 161 802 797 8.91
1600 173 173 799 796 -
1800 185 186 801 800 -
2000 196 199 811 796 -

#Annealing was 1800°F/1 hr; aging was 1325°F/8 hr, F.C. 20°hr to 1150°F, held at 1150°F for total aging time of 18 hr. Conductivity calculated from resistivity values.
BFrom 70°F to temperature shown.
“Annealed 1750°F/1 hr and aged 1325°F/8 hr, FC. to 1150°F/8 hr, A.C.
dSamples tested were in both the annealed (1750°F/1 hr, A.C.) and annealed and aged (1750°F/1 hr + 1325°F/8 hr, F.C. to 1150°F, held at 1150°F for 10 hr, A.C.) conditions.

Table 6 - Mechanical Properties Aged Material for Oil Tool Applications
Room Temperature Tensile and Hardness, and Room Temperature and -75°F Impact

Tensile Yield Strength M
Gongitir, | Diameter, | Strength, ki (025 Offse), E';'i‘,‘;’_a(t_,')%'_‘a'" He:::ecatiogg of S'{:'e‘:]ﬁ Hardness, Rockwell C
in.(mm) (Ka/cm?) ksi (Kg/cm?) mmjordD% | oo | ftelb (Kgem)
min. minimum | maximum | Minimum min. aver. | minimum | maximum
Cold worked} 0.5 (12.7) to | 150 (10,545) 120 (8436) | 140 (9842) 20 25 40 (5.55) 30 40
solution 3 (76.2),
annealed & | inclusive
aged
Hot worked,| 0.5 (12.7) to | 150 (10,545)| 120 (8436) | 140 (9842) 20 25 40 (5.55) 30 40
solution 8 (203.2),
annealed & | inclusive
aged
Hot worked,| 8 (203.2) | 150 (10,545)| 120 (8436) | 140 (9842) 20 25 40 (5.55) 30 40
solution | to 10 (254),
annealed & | inclusive
aged
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1950°F/1 hr 112.5 52.0 64 68 87 Rb

1750°F/1 hr, Age 201.5 175.0 20 36 46 Re

1950°F/1 hr, Age 188.0 152.0 21 34 45 Re

1.5 As-Rolled 147.0 105.5 40 52 32 Rc
1750°F/1 hr 141.5 72.5 46 45 97 Rb

1950°F/1 hr 120.0 55.0 58 60 89 Rb

1750°F/1 hr, Age 205.0 167.5 20 28 46 Rc

1950°F/1 hr, Age 191.0 153.0 24 36 43 Re

4.0 1750°F/1 hr 117.5 55.0 53 52 90 Rb
1950°F/1 hr 112.5 48.0 60 63 87 Rb

1750°F/1 hr, Age 192.0 165.0 17 24 46 Rc

1950°F/1 hr, Age 195.5 165.0 21 34 43 Re

®Five separate heats represented. All tests are longitudinal.
PWhen annealing is at 1750°F, aging is 1325°F/8 hr, F.C. to 1150°F for total aging time of 18 hr. When annealing is at 1950°F, aging is 1400°F/10 hr, F.C. to
1200°F for total aging time of 20 hr.
















































