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Wrought alloys
Alloy ENi %Cr %Co %Mo %Al %Ti %Cb %C %B %Zr %Other  Typical applications
Inconel X-750 73 15 --- -+ 08 25 09 004 --- 6.8 Fe Gas turbine parts; bolts.
Udimet 500 536 18 185 40 29 29 0.08 0.006 0.05 Gas turbine parts; sheets; bolts.
Udimet700 534 15 185 52 43 35 008 003 --- Jet engine parts.
Waspaloy 583 195 135 43 13 30 0.08 0.006 0.06 Jet engine blades.
Astroloy 551 150 170 52 40 35 0.06 0.03 Forgings for high temperatures.
Rene 41 553 190 110 100 1.5 31 0.09 0.005 Jet engine blades and parts.
Nimonic 80A 747 195 11 s 1325 006 --- Jet engine parts.
Nimonic90 574 195 180 .- 14 24 007 --- Jet engine parts.
Nimonic 105 533 145 200 50 12 45 020 --- Jet engine parts.
Nimonic 115 573 150 150 35 50 40 015 - -- Jet engine parts.

Cast alloys

B-1900 64 80 100 6.0 60 10 --- 010 0015 01 40Ta Jet engine blades.
MAR-M200 60 90 100 --- 50 20 10 013 0015 005 12W Jet engine blades.
Inconel 738 61 160 85 1.7 34 34 09 012 001 010 17Ta26W
Rene 77 58 146 150 42 43 33 --- 007 0016 004 --- Jet engine parts.
Rene 80 60 140 95 40 30 50 --- 017 0015 003 40W Turbine blade alloy.
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Ericksen cup

Thickness Anisotropy Olsen cup depth depth

Alloy UNS No. mm in. r Ar mm in. mm in.
Alloy 80A NO7080 0.9 0.035 0.91 -0.02 12.5 0.492
Alloy 263 N07263 0.9 0.035 0.86 0.01 12.8 0.504
Alloy P16 L. 0.9 0.035 0.98 —0.40 10.5 0.413
Alloy 188 R30188 1.2 0.047 0.94 0.13 o e 12.6 0.496
Alloy 188 R30188 0.63 0.025 0.95 -0.024 12.5 0.492

Alloy 230 e 0.76 0.030 0.93 —0.059 11.0 0.433

Alloy 625 N06625 0.61 0.024 0.97 -0.139 11.7 0.461

Alloy X N06002 0.61 0.024 0.95 —0.105 10.2 0.402
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Forging temperature(a)

Upser and Fimish

breakdown forgling Forgeability
Alliny =C "F s “F ratingih)
Iron-hase allovs
A-IR6 s 2000 1035 1900 1
W-57 oas 20000 1035 1900 1
16-25-6 1095 2000 1095 2000 l
MNickel-hase allovs
Alloy R-235 1205 2200 1205 2200 3
Astroloy 1120 2050 1120 2050 5
Hastelloy W 1205 2200 1035 1900 4
Hastelloy X 1175 2150 1175 2150 3
Inconel ad 1150 2100 1035 1900 l
Inconel 700 1120 2050 1105 2025 4
Inconel 718 1095 2000 1035 1900 2
Imconel X-T50 1175 2150 1120 2050 2
Inconel 751 150 2100 1150 2100 3
Incolay 901 1150 2100 1095 2000 2
M-252 150 2100 1095 2000 3
Fene 41 150 2100 1120 2050 3
LI-500 1175 2150 1175 2150 4
L-704 1120 2050 1120 2050 5
Waspaloy Ilad 2125 1035 1900 3
Cobali-base alloys
J-1570 1175 2150 1175 2150 2
J-1650 1150 2100 1150 2100 2
H5-25 (L-605) 1230 2250 1230 2250 3
5-Ela 150 2100 1150 2100 4
Haynes [HE 1205 2200 1205 2200 3
(a) Lower temperatures are often wsed for specific forgings
when structural uniformity is a requirement. (b) Based on the
considerations discussed in text. As the raling increases, forge-
ability decreases.
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Min

Type COrner
of Min web thickness, Min rib width, Thickness mlerance, radil, Min fillet radil,

Alloy forging In. (mm) In. (mmi . {mam) In. (mim) . ()
A-286, Inco 901,

Hastelloy X,

Waspaloy, Blocker 0.75-1.25 (19.1-31.8) 0.75-1.00 (19.1-254) 0.18-0.25 (4.6-64) 062 (15.8) 0.75-1.25 (19.1-31.8)

Udimet 630, Finish ~ 0.50-1.00 (12.7-25.4) 062-0.78 (158-198) 0.12-0.18 (3.0-4.6) 0.50 (12.7) 0.62-1.00 (15.8-25.4)

TD-Nickel(a)
Inco TIE, ] _ _ R i R R

Rena 4] Blocker 1.00-150 (25 4-381} 1.00-125 (354-3[8) 020-025 (5.1-647 075(19.1% L0D=2.00 (254-50.8)

X-1900(a) J Finish 075125 (19.1-21.8) D7E-100(198-254) 0.15-020 (38-517 062 (158 0.75-1.50 (19.1-38.1)
Astroloy, B-1900(2) DBlocker 1.50-2.50 (38.1-63.5) 125-1.50 (308-38.1) 025-030 (6.4-Ta) 1.00(25.4) 125-250 (3]1.8-63.5)

Finish ~ 1.00=0150 (254-2% 1} 1.00-125 (354-3[8) 0.18-0.25 (46-64) 0751917 LOD=2.00 (254-50.8)

Note: For Torgings over 400 in® (258,064 mm™) in plan area. For forgings of 100 w0 200 in® (64,516 10 258,064 mm®) plan area,
design allowables can be reduced 25%. For forgings under 100 in® (64,516 mm’), design allowables can be reduced 50%. Ree-

ommended draft angles are 5 o 7

-

degrees. Machining allowance for finish forgings is 0,13 w 025 in. (3.8] 10 635 mm). Some
shapes can reguire higher minimum allowables than shown above. (a) Based on limited data
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