ALLOY AT A GLANCE HAYNES
HAYNES® 718 alloy

CHEMISTRY: Weight %

NI Co Fe Cr Cb+Ta Mo Ti Al Mn Si C B Cu

g2 1* 19 18 5 3 0.9 0.5 0.35* 0.35* 0.05 0.009 0.1*
= As Balance *Maximum
ALLOY DESCRIPTION:

HAYNES alloy 718 k5 an age-hardenable. nickel-base superalloy with axcellent strangth at temperatures up to
about 1200°F (650°C). It Is widsly used as o wrought material for forged and fabricated parts In gas furbine.
aerospace and industrial applications. Its strength s the highest ameong the formable and weldable superal-
loys up to 1200°F (650°C), although lower than that for HAYNES alloy R-41, for example, at higher tempera-
tures. Alloy 718 can be cold-formed in the annealed condition, and may also be hot-farmed at tempera-
tures of about 1650°F ($00°C) or above. Fnish hot working in the temperature range from 1650 to 1850°F
(Y00 to 1010°C) may be necessary to provide optimum properties. The weldabillity of alloy 718 s generally
superior fo most other age-hardenable superalloys. The aloy exhibits good resistance to oxddidng combus-
fion gos ervironments at femperatures up fo about 1800°F (B70°C).

PHYSICAL PROPERTIES:

Temp., °F British Units Temp., °C Metric Unlts
Density Room 0.297 I!}Fi[u’ Room 8.23 g/cm?
Meilting Range 2300-2435 S 1260-1335
Thermal Conductivity 400 100 BTU-inM12-hr-2F 200 14.3 W/m-K
____BOO 125 BTU-in/t5-hr-°F 400 17.6 Wim-K
1000 137 BTU-in/t*-hr-°F 600 20.7 Wim-K
1200 149 BTU-infME-hr-*F 700 22.3 Wim-K
1400 161 BTU-in/fte-hr-°F 800 23.9 Wim-K
1600 174 BTU-in/ft-hr-°F 500 255 Wim-K_____
Mean Coefficlant of 70-800 1.8 uinfin-*F _ 20-500 14.3 pm/m-*GC
Tharmal Expansion __70-1000 8.0 pin/in-"F 20-600 14.8 um/m-*C
70-1200 B.4 uinfin-*F 20-700 15.5 um/m-"C
70-1400 — 8.9 pinfin-°F 20-B800 16.3 pm/m-"C
70-1600 9.4 pinfin-*F 20-900 17.1 um/m-*C
70-1800 9.8 pinfin-°F 20-1000 17.8 um/m-°C
Electrical Reslstivity /0 47.7 pchm-ir 20 121 pohm-cm
400 . __49.5 pehm-ir 200 126 pohm-em
aon 50.8 pohm-ir 400 129 pohm-cm
1000 51.7 pchm-in 600 132 pohm-cm
1200 52.0 pahm-in 700 132 pohm-cm
1400 _ B 52.2 pohm-in_ BOO 132 pohm-cm
1600 52.3 pehm-in 800 133 pohm-cm

HEAT TREATMENT, SHEET AND STRIP (AMS 5596):

1750°F {955°C)/Bright Anneal + 1325°F (720°C)/8 Hr./FC to 1150°F (620°C)/8 Hr./AC
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HAYNES® 718 alloy

DYNAMIC MODULUS OF ELASTICITY:

Temp.,°F 10¢ psi Temp.,°C GPa Temp.,°F 10¢ psi Temp.,?C GPa
70 29.0 20 200 1200 23.7 700 159
400 27.6 200 191 1400 223 80O 149
800 25.8 400 179 1600 20.2 900 134
1000 24.8 600 167 1800 17.4 1000 N7

TYPICAL TENSILE PROPERTIES, SHEET (AMS 5596):

Test Ultimate 0.2% Yield Elongation
Temperature Tensile Strength Strength in 2 in (5Tmm)
°F °C TR T MPg Ksi MPa %

ROOM ROOM 202.3 1395 170.4 1175 22.3

1000 540 164.1 1130 144.0 995 244
1200 650 167.6 1155 _144.8 1000 19.9

1400 760 124.1 855 108.6 ol 10,2
1600 870 43.9 305 30.6 210 27.7
1800 Q80 20.9 145 13.0 20 37.0

e ——

TYPICAL STRESS-RUPTURE STRENGTH, SHEET (AMS 5596):

Test Temperature _____Approximate Initial Stress, Ksl (MPa) to Produce Rupture In:
°F °c 10 Hours 100 Hours 1000 Hours
1000 540 5 . 165  (1140) 134 (925)
1100 595 150 (1035) 124  (855) 110 (760)
1200 650 120 (825) 105 (725) 87 (600)
L . I . e 76 3NN 43 (295)
1400 760 70 (485) 36 {250) 14 (97)

The data and information in this publication are based upon work conducted principally by Haynes International, Inc. and occasionally supplemented by
information from open literature, and are believed to be reliable. However, Haynes International, Inc. does not make any warranty or assume any legal
liability or responsibility for its accuracy, complete-ness, or usefulness. Haynes also makes no warranty of results to be obtained for any particular use of
the information herein contained. Material safety data sheets are available from Haynes International, Inc.
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