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Superplastic Warm-die and Pack Forging of Nickel-base Superalloy

Powder
Yasunori TORISAKA, Masahito KATOH and Matsuo Mivacawa

Synopsis:

In the Gatorizing process, extrusion is needed to obtain a fine recrystallized structure. Because of the
bottle-neck of the extrusion, however, a largesized disks have not yet been formed. Therefore, it is
desirable to develop a new work processing excluding extrusion and applicable to form large disks. In the
present study, it was discussed whether the application of superplastic warm-die and pack forging to
Ni-base superalloy Mod. IN-100 atomized powder is appropriate or not. Namely, billets, which were a
cylindrical case made of carbon steel or austenitic stainless steel and packed with the powder, were heated
to 1100°C and then superplastically forged at a strain rate of 1.8X 1072 s ! using dies made of Inconel
713C and pre-heated at about 600°C. A desirable forming was performed using a thick walled case made
of austenitic stainless steel.

Key words : gatorizing process ; extrusion ; powder superplastic warm-die and pack forging; nickel-base

superalloy ; Mod. IN-100 ; atomized powder.
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Table 1. Chemical composition of Mod. IN-100 atomized powder (wt% ).

Material C Si Mn P S Cu Ni Cr Mo Co Ti Al
Mod. IN-100 P/M 0.063 <0.05 <0.008 <0.005 <0.003 <0.002 Bal. 12.43 3.40 18.36 4.27 4.84
Material Nb Hf Zr B W Fe A Cd+Ta Pb Bi 0 N
Mod. IN-100 P/M — — 0.053 0.023 0.03 0.088 0.650 <0.02 <0.1(ppm)  <0.2(ppm) 103(ppm) ~  23(ppm)
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MHEZF0E IRBREBICLEAZ L, XU HIP, HOP,
MU LAEOFMIME LTHHTELAI L EEKRLT
W,

6. #&

Mod. IN-100 ¥4 % D b D12 P-SWAP &3 % @
TAHT LY, UTOEE2HLIZ L.

(1) BROMBIIBINBHT2 T S,

(2) P-SWAP B K DRI CHEBT 51213,
Thabb, BEMEL L) TSI, BMbo#& T8,
2 F DHEHRESSEBICET T 58T, wWorz A
¥EIEL, BT 2 EMHA LE LT SWAP #2417
I, Thbb 2BEEXIT) ZEMFET L.

(3) BESRFBLUEERTROM S % 1B LT,
FERPOFBRETNE, BEFEEZIHONTO RV,
L7edsoT, 28y 2 DME, ESICTRILETH 5.

(4) REBROHFEN TIX, HEMOLHEEI HV=
410 2 BZ A XD T ADICET SR E L,
1050°C, 0.2% DT RIZBWVTH 60kN DL ETH 5.

(6) WEWMETHIZIR, 2y Z7ES% 10mm 2T h
i, 1050°C i23B\T 60 MPa Ll Lot % &+ 2 M8
8y CMICT BUENDH 5.

(6) W% WRT DI, 7%y 2% SUS304 12F
nid, l1lmm U Loy 7 ESFPE LT 5,

(7) W%WRT 25 P-SWAP #3113, &g,
BLAEEICHRT L, ZOROBETRE 2BEER %
ZF 57, PPB 3B En5,

]
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