Ni @it # &4 Mod. IN-100 ¥ ROBER - EEM OBBIEETH 1567

© 1986 1ISIJ Ni %%m}f%é{ﬁ MOd. IN__l OO %j{@*ﬁ;ﬁ% . mmg;%umumgnur
E LE H 0) E E‘I‘E ‘7’%@ %‘)J [ GEI BTN T
B ZWES - AR T - gl mEe
Superplastic Behaviour of Powder-Consolidated and
Rolled Mod.IN-100 Sheet
Yasunori TORISAKA, Yoshinori NAKAZAWA and Matsuo MIYAGAWA
Synopsis :

The powder of nickel-base superalloy Mod. IN-100 has been consolidated by hot isostatic pressing and
recrystallized by rolling up to 80% at 1 123 K and subsequent annealing at 1423 K. The superplastic
behaviour of alloy sheets prepared by above processing has been investigated in the temperature range of
1 223-1 423 K and over a range of strain rates from 2.5x107¢ to 2.5x 10-2 s71

The lng vs. 1né curves were obtained and it was shown that the conditions obtaining the maximum
strain-rate sensitivity index m changed from the constant strain rate at temperatures above 1 323 K to the
constant flow stress below 1323 K, so that the Ing vs. Iné curves were possible to divide into six regions

according to the deformation behaviour.
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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

Cd+Ta Pb Bi o 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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Photo. 1. Optical microstructure of Mod.
IN-100 sheet after recrystallization.
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Fig. 1. Size of specimen for superplastic test.
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Fig. 2. Superplastic testing machine.
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Fig. 3. Effect of testing temperature and strain

rate on the total elongation in Mod. IN-100

sheet.
Licb DT, Mo (A), (B), (C) i Fig. 1 o (A),
(B), (O)eHinds. i, Ko (B)ikslkRABD
WP CEERNIWHE Lz D ThHS. Th X b ESRHE
HENOREDOEENL, BEIL 20K UANTHD Z LM
b,

Fig. 5 1 1lEs o v (RIEWA R T, HEOEL
(TR L7) %, Photo.2 TRLIZOTREEICDOWT
4o BELRHL e, P LEbOTHS. M, .y
2 NOEFIIMY (%) %, KEWL Fig. 3 Ho£0F
ZEERR L, £MOORAEIE LR cAER LD
DTHHD, TOREBIO Fig. 3 b, Ko

)




Ni it # 44 Mod. IN-100 ¥yk OBkl - EIEH OEEHEEE) 1569

Strain

te
Temp.ra.
K

107s

25:107's

107's

435

4990 418

|

11373

-

560 330

!

490 560 115
L <N
1213 315 115 20

Before testing

— 50mm

Numerals in Photo. indicate total elongation (%)

Photo. 2. Specimens of Mod.IN-100 sheet after superplastic test to failure.
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Fig. 5. Effect of testing temperature and strain
rate on the reduction of area in Mod.IN-100
sheet.
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Fig. 7. The In ¢ vs. In é curves obtained by su-
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Fig. 9. Load-displacement and true stress-true
strain curves in superplastic test.
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Fig. 11. A schematic diagram summarizing the
important features of the mechanical properties
of superplastic Mod.IN-100 sheet.
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Table 2. Activation energies for superlastic
deformation of Mod. IN-100 sheet.

Stress Q Strain m-Q
(MPa) (kjmol~*) rate (s7!) (kJmol 1) m
2.5%x1072 220.5 0. 64
10 1.0x1072 220.5 0. 64
gg 344.1 2.5x107% 263. 7 0.77
“0 1.0x10°3 235.8 0. 69
2.5%x10~* 221. 4 0.64
Q =399+19 by ReicHMAN and SMYTHE
=412 by MoskowiTz et al.

=350+80 by KoBAYASHI
=480 by R. G. MENzIES et al.
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