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Effect of TisSis phase on Mechanical Properties and
Oxidation Resistance of MoSiBTiC-based Alloys
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ABSTRACT

TiC-added MoSiB-based alloys have attracted a great attention as a novel ultra-high temperature material because
of their outstanding mechanical properties. Since they suffer from poor oxidation resistance at elevated temperature,
introduction of an oxidation-resistant phase, TisSis, to the MoSiBTiC alloys is attempted by macro-alloying of Ti
and Si, and the effect of the TisSi3 phase on mechanical properties and oxidation resistance of the MoSiBTiC alloys
is investigated in this study. Mo-16Si-7B (mol%) and Mo-xTi-14Si-6C-6B (mol%, x = 6, 19, 24, 28) were prepared
by arc-melting followed by homogenization heat-treatment at 1800C for 24 h. TisSis phase was stabilized instead of
MosSi with a significant increase in the volume fraction of Moss phase when Ti concentration reached 28 mol%. The
TisSiz-containing MoSiBTiC alloy had lower density, excellent high-temperature compressive strength and reasonable
room-temperature fracture toughness. Besides, as expected, the oxidation resistance of the alloys was improved by the
TisSi; phase.
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Table 1 Nominal compositions of alloys examined in the present
study (mol%).

Composition (mol%)

e VA Si C B

Base 77 16 7

6Ti 68 6 14 6 6

9Ti 5% 19 14 6 6

UTI 50 24 14 6 6

28Ti 46 28 14 6 6
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Fig. 1 BSE images of as-cast (a) Base, (b) 6Ti, (c) 19T, (d) 24Ti and (e) 28Ti alloys.
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Fig. 2 BSE images of heat-treated (2) Base, (b) 6Ti, (¢) 19T, (d) 24T, (e) 28Ti and (f) 28Ti alloys (high magnification).
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Fig. 3 Compositions of (a) Mog, (b) MosSi or TisSis
and (¢) T, phases measured by SEM-EDX as a
function of Ti concentration of the alloys.
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Fig. 4 Volume fractions of the constituent phases as a function of
Ti concentration of the alloys.
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Fig. 5 Density of the alloys measured by the Archimedes’
principle at room temperature.
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Fig. 6 Nominal stress - nominal strain curves of the
heat-treated alloys measured at 1400C under the
initial strain rate of 2.1 x10™* s7L.



490 MoSIBTICE & DAY IEE R UTRERI LIS RIZ T TisSisiHD R &

ABARA X2 —E L FR5%

FICR LMD TAH TS 5, (QIITIEETIE, EMH
PSR LT Z R 2 K D) ICESRPHER LA L
Whh b, —HTOR2TiE& T, EMAm»SHKE

CHEFBL 2 F N L2 TS > TERHEE L
TWwi, 22T, &8 o&EEbEa T %MosSi,
Tz, TisSistHO TNtk ZREE (DBTT) 3Z2hzh
1400, 1500, 1200C & #hiF SN T 5Y, RIEEHEFIE
INHERLS—HLTBHBY, ABEEHLSDBTT% Ll->
72TisSEHH TIE RS 51y, DBTTH#RER
IELL EOMosSifH 72 5 NIZTAI TIZ E AL Tw
720 F228TIEEICBWT, MRKLTAHHIZIHE-> TEH
HHE - R L TW2Z Eh s, TAHOH KL% BH
L, Ih5ZEMANCaE 723 7 ok Hskn
3, EHOKE - BEAZWHITE, 1400CIIBIT 5654
OEERIZN LT DEEZ BN,

BiEMRBR TR -7 I0 2880 BEETHRT
CLICEoTH0CITBIT 256D MELRNL
7o MOBE—=2ZIGHOED - 726TIEEDEEILX, #
108 MPa/(g/cm?®) TH o7z, Ik DEENMED - 7228Ti
A 4138109 MPa/(g/cm®) TH Y, DEMTIEH 5
6TiG &% Ll - 72, BaseF&Z B MMo&4£D, 103
MPa/(g/cm?®) %# B2 5 TH o720 H—AET T
F v 7 EEDHHREH935 MPa/ (g/cm3) & ST
WHZEMPLY KR THAL G413, Basea %k
BWTE—MRES T v 7 4L L TEN IR
BrzHTLHI NG hol,

Fig. 812, Y= 7a ¥y - J v F&EALLREN 6
LC, =M T 3 M REBRZ AT VR & 72 gy i %
R o Basefr4:, 6Ti, 19Til UF24Ti& & O IE B MEAE
Wiy 7-8MPa (m)*TH o 72Dk LT, 28Ti

Fig. 7 BSE images of (2) 19Ti and (b) 28Ti alloys compressed
up to the nominal strain of 20% at 1400C.
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Fig. 8 Room-temperature fracture toughness values of the alloys.
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Fig. 9 Mass change of the alloys at 800C under the gas flow
of Ar in 40 ml/min and Oz in 10 ml/min.
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Fig. 10 BSE images of the heat-treated 28Ti alloy (a) before
oxidation and (b) after oxidation at 800C for 1 min.
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Fig. 11 XRD profiles of the heat-treated 28Ti alloy before and
after oxidation at 800C for 1 min.
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Fig. 12 BSE images of a cross section of the 28Ti alloy oxidized
at 800C for 1 min.
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