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Abstract The microstructures and properties of TiC dispersed nickel-base alloy were studied in this work. The

alloy prepared by powder metallurgical processing was solution treated, 1st-aged at 880°C for 16 hours, and then
2nd-aged at 760°C for 4 hours. Microstructure of sintered specimen showed that TiC particles are uniformly dis-
persed in Ni base alloy. In the specimen aged at 880°C for 8 hours, the fine ' Ni3(AlLTi) precipitates with round
shape are observed and the very fine ' Ni3(Al,Ti) particles with round shape are precipitated in the specimen aged
at 760°C for 4 hours. The presence of ¥’ precipitates in TiC/Ni base alloy increased the hardness and wear resistance
of the specimen. The hardness and wear resistance of the Ni-base with TiC are higher than those of conventional
Ni-base superalloy X-750 because of dispersion strengthening of TiC particles. The hardness, transverse rupture
strength and wear resistance of the specimen 2nd-aged at 760°C for 4 hours are higher than those of 1st-aged

specimen due to ultrafine ¥ Ni3(AlLTi) precipitates.

Keywords : TiC, superalloy, Composite, Heat-treatment, Mechanical property, Aging

LM B

715 Akle] o] whesl Aol e} Ao
A o] BesiAn S el 2 $4
B 7Y W WelEA S Be s AR A
o] A8 RART 9k W) FslelA] Uokeg
A FF7olk 27 ol A o] 2o]3
Sieh FF7e Smol whe} ot FEeE A7)
A sk AAE dohd S glel AR el

455

PV el 2ol glesl, 2ARTE ST T
7Ao) 3A%E] WC AAE BANA A7) o

F

flo

7

K

E
=
A3

P
ol
E

Zhen. o, 39 23
Aol Fout Himkde] Helxle =
Aol § E@F HimkeAde ot S oF
k3L ut 71A7bge] £rbed DS 7T st
|2 fﬂs}fri + A5 S Basp] AR A=
o 77} TICANA HefshA ol Fe1- et 1950
dellell WrkeA, A4, 7HedE SAlel FHvist o

<

rLL



456 A4 - 324 -

Al 7P TicH A223FEE7E 71A)9] 7fite]
AREHYT, oF tokt 7AE A= TiCA #%
7abo] A==,

IRE] TICE-2oM dHshoR Qe A=
(H,): 3200, =& : 78)dakEe] G 7Fsgt
FF7NAe HAkEe] 9l 24ke] EJF &A= &
T Al 2sed 71x]de] dAslEe] 71Eo| Bl
3, 7} Felle= A3 A2 E sl 71A] A
< ZA3AA TIC UAEH vl 8o 7|AAE mERe
A& A3E el S 2 d99. o e
Eo] A2 43} dxgjAedlA 37 7R3 A
57} Golx|m 2 gt Hah FFE JHge] 7hsshe
A 7VE F 73 AR 3T 7RIS AR
5 9)7) difel vl w2 WrkEAS 2 "o 5
Z3fe] wpA] 37 xe] Y2 upASE e 79
9] TiC YAZ sl S8 o] Fo} v e u}
S 7Y FE71Ae 2SS ARk HE
AAA W=k, U, W3] 5 2455 58 el A
g3t A} Boldt

g, A7) L Tk ohet WiAA
o] 5% FFoE /| HME Ni-Cr 7]
Al, Tig A713 7143k &3 gaeldedt &
A= 104 7Y 3EAav) Al BAls gaes
wasle] @ gl MEEe] e AEy =¥
EAS 379171 sk Niy(ALT) AHEE <4
27}, &3E M3, AL Al AV F
@ A7t AlEE. olejdt FaadA E 9
ol 2Jste] 58 JNAH BAE 2= WA &
F& A 9 38 EXo] $p3lA|T vintRAd o]
oJZ13] HolA = o] gt

ajeg ARl A= 9 vekRA 3} $Eke
71X % YA7] g2 3 TiC itz B3k
9] 3= ul ¢ FQsicla B A 7)xel] A
ko] TiC ¥kl 2J3led 71E9] TiCAH MHlEelX
ojel- it 7|AI7 ] 7hssAl b, WA e
Ho} e AT Q3 AT olF - Ut ]
e nA o] 87EE WulR 3oy HA), 4
4 4F the], 4zt rhel= &Y, 97 ©E 39
T8 §-8o] oAkt

B A7ade vAr] 3] Ax d WhlRes
AFAF)7) $isle] YAy &F 71Xl Tic 9
2 B Fl SRR BA e AAdes A

Journal of Korean Powder Metallurgy Institute

TEMS E3je] slizAs] 2Asie] 43t BAE =

B o= YAy =293 Inconel X-750
71R]ell TICE ¥AMZ E3F &FAE A3
A e S ® 1 veRile, A4 4
ol 9sled F)URoldellA A AF FT-5 o
oo}, A == F 22 X F4) 22X Zo] 192 mm
olgdvh. TR AW WEL ofEFwd A
E ol g3l F71F A9 FAE FVIFe] v
EolA FA9) xpol 2 virolA] AlAbeR -

Alge] dxjzle TiICF Izl el ARt
gomz XAl YAA 3Fe dAzlel] F3ked
Axstgder, dubdoz Ay 2uddaES o
1200°Col|A 8413} 22j3le] 71X]4 el Nij(ALTi)
MEES TEATIH, oloiA] 1xF A|ELGAE H 23}
AlFEGH ol oJ3ted vlAgE Niy(ALTI) MEES ¥
HAZ1E ALz deiF g,

E dFolMe o2 B97]elM HAMEE dA
23 A|HE Al 7141 5L vlasisin. &
Az Hele 1200°C0A 1A7F 4] F i
12} A&EAY (Ist AgingyS 880°CollX 8A1ZF HA]
sled mAEE vy AP MEEA g elefA], 23}
A &A= (2nd Aging)S 760°CellA] 4A)17F F-2|51
o) vk ] y A FAHA skl

AlHe] N 228 FEY] Asl] a4 A
o7, FAF AAEH(SEM) ¥ 52 Hzv)A
(TEM)YS o|-43lde}. Al 718, TicY] £% %
NS #FAsp) $lsle] B8 dv] I SEMAIE
A} JEOL, 239 : ISM-5800, 715314t 20 kV)S- o]
L3i5ch. dxE 2= W vy HEES BEIYI
93l TEMA| ZAF JEOL, 599 : EM-2000FX2,
7Rk 100 kY, ZHEE A 100 cmyS <8319
o}. TEM% A8 A& tolofZ= F-5 ARE3}e]

Table 1. Chemical composition of TiC/Ni-base alloy.

Elements TiC Cr Al+Ti Fe Ni
wt.% 29 12.78 1.42 5.68 bal.
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Fig. 1. (a)Optical and (b)Scanning electron micrographs of
TiC/Ni composite.
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Fig. 2. X-Ray diffraction pattern of 29% TiC/Ni-base alloy
after 2nd-aging treatment(760°C, 4 h).
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Fig. 3. TEM micrographs of heat-treated 29% TiC/Ni-
base alloy: (a)solution-treated at 1200°C for 1 h, and aged
at 880°C for 8h (b)solution-treated at 1200°C for 1h,
aged at 880°C for 8 h and aged at 760°C for 4 h (c, d) spot
pattern of (b) and indexing of Y’ spot pattern.
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Fig. 4. Variation of hardness of 29% TiC/Ni-base alloy
with aging time at 760°C.
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