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Table 1 - Limiting Chemical Composition, %,

of Alloy K500

Nickel (plus Cobalt) .......cceveeveeiiieeicie e 63.0 min.
GO wrmaassmmms s s R T S 0.25 max.
Manganess syt s 1.5 max.
DO ccpavmmmanionasnsmass o e o e M R AR SRR R R 2.0 max.
BUIMUT csmmmmsmmwmnnaanm G S 0.01 max.
B IBETT < casanesnsscomenrmmneesmenses s re s e e SRS AR SRR S 0.5 max.
...................................................................... 27.0-33.0
S 2.30-3.15

THANIUM et e 0.35-0.85

Table 2 - Physical Constants of Alloy K500

Density, g/cm3 ..................................................................... 8.44
ID/IN.2 oottt s 0.305

Melting Range, °F 2400-2460

°C 1315-1350

Modulus of Elasticity, 10° ksi
TElON s e e 26.0
TTOTSIOR scrsminnmmaminnss smsssm e A S S SR AR AT R 9.5
Poisson’s Ratio (aged material at room temperature).........0.32

Table 3 - Thermal Properties of Alloy K500

Temperature Mean Linear Expansion® Thermal Ct:nductivityb Specific Heat” Electrical Resistivity®
°F °C in/in/°F x 10°  um/me°C  |Btu-in/h/ft>°F| W/me°C Btu/Ib/°F J/kge°C  |ohm-circ mil/t pQem
-320 -200 6.2 1.2 - - - - 330.8¢ 0.550
-250 -157 6.5 1.7 86 12.3 0.071 297.3 - -
-200 -130 6.8 12.2 92 18 0.077 322.4 - -
-100 -70 7.2 13.0 103 14.7 0.087 364.3 - -
70 21 - - 121 17.2 0.100 418.7 370 0.615
200 100 7.6 13.7 136 19.4 0.107 448.0 372 0.618
400 200 8.1 14.6 156 22.2 0.114 477.3 378 0.628
600 300 8.3 14.9 178 25.4 0.117 489.9 385 0.640
800 400 8.5 15.3 198 28.2 0.120 502.4 390 0.648
1000 500 8.7 15.7 220 31.4 0.125 523.4 393 0.653
1200 600 9.1 16.4 240 34.2 0.132 5527 396 0.658
1400 700 9.3 16.7 262 37.3 0.141 590.3 400 0.665
1600 800 9.6 173 282 40.2 057 657.3 408 0.678
1800 900 - - 302° 431 0.186° 778.7 418 0.695

@Between 70°F (21°C) and temperature shown. Age-hardened material.
Material was in the annealed condition prior to test.

“Electrical resistivity is markedly influenced by thermal history because of the age-hardening characteristics of the alloy. The data shown represent values
g'leasured on decreasing temperature on material in an equivalent to annealed condition with a small amount of age hardening.
Resistivity of sample from this test tested at room temperature: 355.5 ohm/circ mil/ft.

eExtrapoIated‘

Table 4 - Magnetic Characteristics of Alloy K500

Tensile | permea- Curie Tempera't'ure, I
Condition Strength, bility? for Permeability of
ksi Y™ 901 [ 1.02 [1.05 | 1.1
Annealed,
Quenched 92.5 1.0011 (-210| -210 | -~ =
Annealed,

Age-Hardened 151.0 1.0018 | -153 | -178 | -202 | -210
Cold-Drawn
20%
Cold-Drawn
20% and Age- 186.5 1.0019 | -130 | -150 | -182 | -210
Hardened
Cold-Drawn
50%
Cold-Drawn
50% and Age- 198.0 1.0019 | -130 | -150 | -182 | -210
Hardened

137.0 1.0011 | -210| - = =

151.3 1.0010 | -210| - = =

#Room temperature, 200 oersted.
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Table 5 - Dimensional Stability of Alloy K500

Length Change, microinch/inch
Condition Aged at 70°F Aged at 160°F Cycled®
1 Month 3 Months 12 Months 1 Month 3 Months
Cold-Drawn 0 -5 -5 = = >
Cold-Drawn, Agedb =5 -5 - 0 -5 0
Cycled 10 times between 70°F and -95°F.
©4000°F/9 hr, F.C. to 900°F, A.C.
Table 6 - Nominal Mechanical Property Ranges® of Alloy K500
; Yield Strength ) Hardness
Form and Condition Tensle SHrength (0.2% Offset) Elongztlon, Brinell
ksi MPa ksi MPa (3000-kg) Rockwell
Rod and Bar
Hot-Finished 90-155 621-1069 40-110 276-758 45-20 140-315 75B-35C
Hot-Finished, Aged® 140-190 965-1310 100-150 690-1034 30-20 265-346 27-38C
Hot-Finished, Annealed 90-110 621-758 40-60 276-414 45-25 140-185 75-90B
Hot-Finished, Annealed and Aged® 130-165 896-1138 85-120 586-827 35-20 250-315 24-35C
Cold-Drawn, As-Drawn 100-140 690-965 70-125 483-862 35-13 175-260 88B-26C
Cold-Drawn, Aged® 135-185 931-1276 95-160 655-1103 30-15 255-370 25-41C
Cold-Drawn, Annealed 90-110 621-758 40-60 276-414 50-25 140-185 75-90B
Cold-Drawn, Annealed and Aged® 130-190 896-1310 85-120 586-827 30-20 250-315 24-35C
Sheet, Cold-Rolled, Annealed 90-105 621-724 40-65 276-448 45-25 - 85B max.
Strip, Cold-Rolled
Annealed 90-105 621-724 40-65 276-448 45-25 - 85B max.
Annealed and Aged® 130-170 896-1172 90-120 621-827 25-15 - 24C min.
Spring Temper 145-165 1000-1138 130-160 896-1103 8-3 - 25C min.
Spring Temper, Aged”® 170-220 1172-1517 130-195 896-1345 10-5 - 34C min.
Tube and Pipe, Seamless
Cold-Drawn, Annealed 90-110 621-758 40-65 276-448 45-25 - 90B max.
Cold-Drawn, Annealed and Aged® 130-180 896-1241 85-120 586-827 30-15 - 24-36C
Cold-Drawn, As-Drawn 110-160 758-1103 85-140 586-965 156-2 - 95B-32C
Cold-Drawn, As-Drawn, Aged® 140-220 965-1517 100-200 690-1379 25-3 - 27-40C
Plate
Hot-Finished 90-135 621-931 40-110 276-758 45-20 140-260 75B-26C
Hot-Finished, Aged® 140-180 965-1241 100-135 690-981 30-20 265-337 27-37C
Wire, Cold Drawn®
Annealed 80-110 552-758 35-65 241-448 40-20 - -
Annealed and Aged” 120-150 827-1034 90-110 621-758 30-15 - -
Spring Temper 145-190 1000-1310| 130-180 896-1241 5-2 - -
Spring Temper, Aged”® 160-200 1103-1379 | 140-190 965-1310 8-3 - -
“The ranges shown are composites for various product sizes and therefore are not suitable for specification purposes.
PNominal properties for material age-hardened to produce maximum properties.
“Properties shown are for sizes 0.0625 - 0.250-in. diameter. Properties for other sizes may vary from these.
Table 7 - Room-Temperature Smooth and Notch Tensile Properties of Alloy K500
Yield Notched Tensile : .
Sample Temper st(:;:_/]uth Tensile ) Sirem:;th, NT/TS® Elon?/aatlon, ‘I?fe g::;lﬁz Hartli‘r::ess,
Offset), ksi Strength, ksi ksi
Rod (2 5/8-in. Dia.) | Cold-drawn, 97.5 185.5 152.5 1522 25 43.0 28
Annealed & Aged
Rod (3 5/8-in. Dia.) | Hot-Rolled & Aged 119.0 2120 165.0 1.28 22 45.2 32
Rod (3-in. Dia.) Cold-Drawn & Aged 122.0 215.0 161.0 1.34 22 43.2 29
Threaded cap screw| Cold-Drawn & Aged 1255 205.0 169.0 1.21 18 28.5 31
Threaded Stud Cold-Drawn & Aged 128.0 2320 165.0 1.41 20 42.0 33
129.5 237.5 165.5 1.43 20 41.5 32

?Ratio of notch tensile strength to smooth tensile strength.
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Table 10 - Torsional Properties of Alloy K500 Bar Table 12 - Shear Strength of Alloy K500
Yield Strength | Johnson’s | Angle of Condition g:xag:"'_:" atD::az:i'\Tm SL':’:;'; Elongation gz’:&‘wezz'
Condition (0.00% Offset), | Apparent Elastic | Twist, ksi  Strength, ksi| ks % &
ksi ¢ Limit, ksi deg/in.
Annealed 65.3 008 | 975 | 49.0 848
fot=Rolld = & ey Annealed, aged| 96.5 006 | 1472 | 20.0 29
Hol:-Folled, Aged St a7 103 Half-hard 71.0 004 | 1220 | 125 25
Sl L &= il Half-hard, aged  98.8 0.05 | 155.6 | 24.0 31
Baild-Brashn: Agad & £l Li] Full-hard 89.5 004 | 1515 | 165 33
# 8¢= 5.08 M; , where Sq = torsional stress on the outer fiber, psi Full-hard, aged | 98.5 0.04 1685 125 37
d° M = Torsional moment, in.-Ib : : : = :

d = specimen diameter, in.

Table 11 - Comparison of Tensile and Torsional Properties of Alloy K500 Rod and Wire

: : Ratios
Tensile Torsional
Torsional Torsional Torsional
iti i Breaking | Proportional | Propotrtional
Form Condition 811;,6,:]3;[;] S'I;Igth SB::;ank;.rg‘; ProEicr):i'itonal Streng.ih% Eimi_t/ Limi?/'l'ors:ion
ol 0.2% _ ksi i ksi . Tensile Tensile | -al Breaking
Offset), ksi Strength Strength Strength
Wire (0.148-in. Dia.) |Cold-Drawn 50% 163 - 107 68 0.657 0.417 0.635
Cold-Drawn 50%,
Age-Hardened 197 - 137 75 0.696 0.380 0.547
Rod (1-in. Dia.) Hot-Rolled 98 45 69 18 0.704 0.184 0.261
Hot-Rolled, Age-
Hardened - - - 62 - - -
Cold-Drawn 20% 134 103 80 45 0.597 0.336 0.562
Cold-Drawn 20%,
Age-Hardened 155 125 102 50 0.658 0.373 0.490




























