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Synopsis :

There is a limit to rolling of Ni-base superalloy IN-100 at the temperature range room temperature~
1 250°C because of about 60% 3’ volume fraction.

In a series of our experiments, however, it was shown that powder—consolidated Mod. IN-100 by hot
isostatic pressing could be rolled at the temperature range 850~950°C. Tests were carried out with
powder—consolidated Mod. IN-100 to make clear quantitatively the effects of rolling reduction, annealing
temperature and annealing time on the recrystallization. Furthermore, it was shown that Mod. IN-100
as powder—consolidated was possible to become superplastic and its total elongation exceeded 3009, over

a suitable range of temperature and strain rate.
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Table I. Chemical composition (wt9;).
C/M : Cast material, P/M : Powder-consolidated material

Material C Si Mn P S Cu Ni Cr Mo Co Ti Al
Mod. IN-100 C/M | 0.02 <0.02 | <0.02 0.004 0.001 | <0.02 Bal. 12.43 | 3,17 18.44 | 4.42 | 4.88
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

(IN-100 C/M) (0. 18) (Bal.) (10.0 ) (3.0 ) (15.0) (5.0 ) (5.50)

Material Nb | Hf | Zr B w Fe V | Cd+Ta Pb Bi 0 N
Mod.IN-100 C/M | 1.39( 0.39 | 0.05 | 0.021 | — — — — — — 7 (ppm) |10~13 (ppm)
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)

(IN-100 C/M) (—) (0.05) (0.015) (—) (1.0)
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Fig. 1, Effect of annealing temperature on the
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Fig. 3. Effect of annealing temperature on the
hardness at room temperature (P/M : Powder-
consolidated material).
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Fig. 2, Effect of annealing temperature on the
hardness at room temperature (C/M).
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Fig. 4. Effect of annealing temperature on the
hardness at room temperature (P/M).
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Photo. 1. Optical microstructures of Mod. IN-100(P/M) rolled and then
annealed at various temperatures for 1 h.
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Fig. 5. Hardness at various temperatures.
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Fig. 6. Size of specimens for tension testing.
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Fig. 7. Mechanical properties at various testing
temperatures.
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Fig. 9. Relation between rolling reduction and
annealing temperature required for finishing re-
crystallization in Mod. IN-100 when annealing
time is 5min and 1h,
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Photo. 2. Optical microstructures of Mod. IN-100 (P/M) rolled and
then annealed at various temperatures for 5 min.
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Fig. 11. Mechanical properties at various
testing temperatures,
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5. —fic, IN-100 o 7' BEBERER 1150°C 355 &
EhbhTkD (ZhiX Photo. 1 2253 B Th D),
Bz Fig. 4 WiRLICXSRBERBE A& ko
T, k& 1150°C %##x 5 & LiciciuE, Photo. 2 1@
AT L3 7' OFERC X2 THHENE T 7 B 4E &
BA 1" OBEBO»AMCEXLOBEREET S
X b, LiesioT, BEhE LEMIENIEL TS
DERDD. Fh, YU EREEHODOMTERXD 7
CLIBARDELXHZ LT, THIERCBRNCERD
Th5b.
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4.3 HEREICHEITZ A H. HOEM

Bthie, REEEH 1000°C ) Ry s AH
Dk EIEN: (Fig. 7 2R) €20 TThr1, EED
ohw X BT A7), FRERETIESLZ &
Wl *OBOREY Fig. 11 wRd. 2 hib,
1100°C D REHEFEC4RUn 310% LA T
B Ehbnnh. ZORFBHOIMNCERNT S0 EHE
B+ b, Fig. 12 KRTEMIEN-OTHEE # §
MR, FORE,L m HEEH#EELLER 0T
EEA 2.5x 107451 75 10-3s-t OFFEAATIE,
0.7~0.4 & FEE BVMEEZRL TS, % Fig. 13
Rt X o, OTFREEN 10735~ TOAREN-&
HOTalg (0, T) 2EERISBCHILOTE
Mz —KETH D EHE LT BB LU EILN-EO T2
B (X, k) AIIEKEERRLTWS T &b, Lid
B ONLES RBLR TN D BB R UK
BrrsiotBbhs. ARIhEZEETIL, £
T D FERA L = 2 A F — B3RS, TR XORFA
B B 5 EM b= 2 L F — L T B REND DD,
AEBei3 Fig. 12 wRlick 5w, B © fEHE(t
IR AF—HROHBRET 21D EHVCIAEL T
LHizd, MIET BILE Lol

¥ -, R. G. MENziEs BO% IN-100 7 + =4 ZERK
% 1075~1115°C R EE#IFH TOMMH Lic X2 THH

ERRAET A AL M LICE, T h i EaORE

¥ LOOTLEETEES AR, 1073571 DOFHHE
EETH 50 MPa OEWIE ST (&MOED 7 — 2 D38\ D
¢, IS CHET S 2 L L) &, 980°C OFER
BECTELOCHL, ZEZ Lo as HIP ffcix, 1100
°C ¥THRELEVWEEDRANDI. SO LIL, as
HIP #& B itel s UCTHERT BRI © EH
RHy, HETEORT CHMAMC L 5SROI
PR SHDOB TR ALNERDD EHRLTDH DD L
Bbhb.

5. & B

Ni E#Bfif#E 4 Mod. IN-100 ¥y REEfEMIC K dh
BPRToECED, ROBEBREPELNT L.

(1) 7" %#%8gT IN-100 13 700~850°C &3
WTREELERES, Wb “hump” ZiR3.

(2) MmBRES 850~950°C iz T iZ FEIEA T HE T
»5.

(3) IN-100 OFEFINTEZEEM, BRESH &
LI 40% B THhH L. Tiebb, #40% LLTom
TR TIERES L.

(4) IN-100 © 7' OFEBERE RN 1150°CTH
5. Li=pioC, 1150°C Pl ks, v OfF
LTIl I O e i b R E TR T
D1, Tok xRS T, MRS TE
V. e, SR TIRER 1150°C iz o X9
CTAHLERDD. TOIDITIL,

@ MmIE—70% UEomTEXSX%.

® BeicE LR £<T5.

Te B &M TEER IR RTER B,

(5) IN-100 ¥pRpi3 HIP X386 0 ¥ & C
b, REERE 1100°C, O-F25#E 10-3s72 T, £
O 300% LLEREL, FORFORENLIINL 49.6
MPa Thot-.

ek, AIEESR - TERMBEOERT 5 [Kil
REZELBEHHEHRAHE] obLcEDLRILDD
TH5.
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