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High Temperature Deformation Behavior and Microstructure Change
in Nano-Grain Ti-SiC Composites

by
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Ti-SiC nano grain composite is produced by sintering process by using mechanical alloyed powder. Then, its
high temperature transformation behavior and the microstructure change of non-equilibrium structures are investi-
gated. TiC/TisSis powders of elements Ti and SiC whose composition is Ti-20mass%SiC are blended for mechanical
alloying (MA). The MA powder whose average particle size is 20~30um, has an amorphous structure. The MA pow-
der is compacted by cold compact compression machine for fabrication of a compression-test piece. As the results of
the compression-test and TEM observations, it found that new phases were forming during the compression test, and
the flow stress changed depending on the initial microstructure of a test piece. Especially, the existence of TisSiCs
and a SiC phase affected deformation resistance. Such a deformation behavior is attributed to a pseudo-superplastic-
ity in the material, in which the phase transition of metastable microstructure occurs during the deformation.

Key words : Mechanical alloying, Non-equilibrium, Ceramics composite, Superplastic deformation, SPS

1 # g

TiC, TiN, TisSiz D F 4 VRt 5 I v 7 24 M
LAYNE, WBREE, WEWE, MR PEICIERICENS 23,
WEPEA KL 2T HIZZ Ln, 20728, T¥ESME
EOBEURIZIGEEVEBIEIN LA o hTna, LaL
BRG, WEAMER AR X3 20 ICidEE» KD
FTAHREDFMTIZTHRIB AT I RER DD, EpENER
[EARYAS=AR! (1NN

ZhZR L, FEHEOEH61E, AHh=HrTa4 vy
(Mechanical Alloying : MA) #: V12 & 5@l L & WAk
fiti L CTF /e 7 'L 7 7 2K 7 & DIETF-HrIRRE %
2, 20O MABRZERWT, IV 6 OT-EREAND
THZEAL 225 L RIS ST X B 2 0 RBE Hik &R L
7= 27 DFig. 112, HEROBEMERIZE & O L 72 AR
EHEOWER 2/mRd. Ti-Si % MAMOHITIE, Ak
AMEE T % Z & Mae CTIRHEZ 1300K DL T OiRE T
DWEACHTER XN D E 7=, BRI IE G A FRAF
9% Ti-SiC 53 MA M OE RGBTl ZREbi
LRT U, IRRIE TOLBES SRR TOME D &
e WIS HEEIEEEN-D OZ OB 2G4 H
FHhUL, KR DK E TORRRIEH T X Sl

crystalline

HIP ic
i superplas
= ’_"__mg’—*

4 Heat treatment
eI Sps or HP
+ or
amorphous _800K)

s

)

Temperature

amorphous

Process Time

Fig. 1 Schematic illusration of the conventional PM
process and the non-equilibrium PM process.
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Fig. 2 XRD patterns of the MA power milled for 0, 90,
180, 270 and 360Kks.

Fig. 3 TEM images with a selected area diffraction
pattern of MA power after 360ks MA.

BRI AIT (SADP) 1%, Fig. 3 12783, SADP
Bhold, 7ELTZ 7 ZMHOGEEERTAA T =) Vo
&, Ti O HCP Mz 2B s ABlER X h 5. #ilfk
HIZ 0T % 10nm F2E O RS SRIIZ DWW T f L F —
SHELX B (EDS) WE AT - 7245R, Tirich 24
THo72. L7z -T, MAUWEZ 360ks 17 - 72K K,
TEILT 7 AL U7z o—Ti HHARIE T 26k & 75 -
TWBZENnDbh3D.

Fig. 4 12, MA360ks ¥ KD DSC fiH 279, Kb
ENET BHEN — 2 3 849K 1B B G, ZORER
26, FEA B 849K O T, Fig. 31T/RL7=&D
BTELT 7 AMHEF REEROBEAHETH D EH A
5N %,

3.2 EiEHBRER

ZINE I d JIT SRR AR O 2 & et 3

Heating Rate=20 K/min

Heat flow (arb.unit)

i
!
Ty=849K ~ |

!

[ | | 1 i 1 L

400 500 600 700 800 900 1000 1100 1200

Temperature, T/ K
Fig. 4 DSC profile of the MA powder milled for 360ks.

Table 1 Samples for compressin-test.

Test piece Fabrication method and/or treatment

Sample A | Cold compact (Without heat treatment)

Sample B | Heat-treated at 773K for 3.6 ks

Sample € | Heat-treated at 1273K for 7.2 ks
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Fig. 5 Stress-strain curve for compression test at an
initial strain rate of 4.2 x 10~*s%.
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Fig. 6 TEM micrographs of the compact compressed to 10 and 30% on 973K, (a) sample A and (b) sample B.
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Fig. 7 XRD patterns of the compacts of (a) sample A and (b) sample B.
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