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Fabrication and Mechanical Properties of
MoSi; Based Composites
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ABSTRACT: This study dealt with the characterization of MoSi, based composites containing three types of additive materials such as
SiC, NbSi; and ZrO; particles have been investigated, based on the detailed examination of their microstructures and fracture surfaces.
The effects of reinforcing materials on the high temperature strength of MoSi, based composites have been also examined. MoSi> based
composites were fabricated by the hot press process under the vacuum atmosphere. The volume fraction of reinforcing materials in the
composite system was fixed as 20 %. The microstructures and the mechanical properties of MoSiz based composites were investigated by

means of SEM, EDS, XRD and three point bending test.
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Table 1 Chemical composition of MoSi; powder ~ (mass %)
Mo Si C O Fe
63.67 35.80 0.05 0.42 0.06

Table 2 Properties of commercial powders used in the

experiment
) Size  Density Purity
Raw materials 3
(m)  (g/cm’) (mass %)
Base powder MoSix 2.8 6.23 99.4
SiC 3.0 3.20 99.9
Additive
. NbSi, 3.5 5.66 99.4
particle
ZrO, 0.1 6.05 94.8
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Fig.1 Fffect of additive materials, SiC, NbSi and ZrO, particles
on the sintered densities of monolithic MoSi; material
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Fig. 4 Effect of the addition of SiC, NbSi; and ZrO; particles
on the room temperature mechanical properties of
monolithic MoSi,
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Fig. 5 Effect of test temperature on the fracture strength of
MoSi,, SiC/MoSi; and ZrO,/MoSi; materials

35
3.0 —°
oL P
°\3 —_ Ne) o
T 250 . -
g
2
L L
g 2.0
§ ~—0— MoSi,
= gL | O SiC/Mosi,
‘ —&— ZrO/MoSi,
]0 W 1 -l | ) L
0 200 400 600 800 1000 1200

Test temperature ("C)

Fig.6 Effect of test temperature on the strain of MoSi,
SiC/MoSi; and ZrO,/MoSi, materials

ole}& MoSi; T A, SiC./MoSi: E&A|5, ZrO,/MoSi; +-3
AR5 FYFEE 1200°C AP xodl F43) 7Hasid

ey, B WEE AfEhl YEZrOy/MoSh EIAnE
1200 Tol ddex ]H MoSi; T4, SiC/MoSi; B35 9}
Bl o $% §~ B 1200 T o 2=olA vght
= MoSi; UP?—liﬂQ} C/MoSi; HdA59] ZF=eAste Hre
ddst Aol vIEe Aoz Aaddg.

Fig. 6& MoSi, @9, SiC./MoSi; EgAE, ZrO,/MoSi; &
FARE] Qg njXe ¥ FES vehach 49

257b sl el MoSk: dd A9} SiC./MoSi, 3§ & 9]
ANEL Frteke AEFS JelIAT ZrOy/MoSi; BAlas
Aol dAsA KAEA Utk o|AL& MoSih, A}
SiC./MoSiz B3t 57F AE-L% 800 °C o]l A Hd ds)s
7] NAghE 9u]E vepdoh oAl ZEd, MoSi A9 ] A
BT T2ofA dsglEo] SHRET HAYEENN APRER
HEEe] A& F7E ARG A 4 Uk 59,
SiC/MoSi, 2ata]zo] A9, Aden 800 °C o]Aoll Ao Al
Fo] ZA AFshe A& B 4 Sded o)ZAL Fig SellA B
A3 o} 1200 “Coll 4 SlC/MoSiz Btz e] FI4ws}t OE
Aol v FAsHA AHsiA7IE Ylelet & 4= Ut wepA

MoSi; A9l Age YutE oz 800 °C ote] H& 254
A AgtdEMo] BEted MEELS TVt Fee @AT
ttu AzZtHc o] AP ere Zvld @ Harse

Aol Mosi Aldle] Alzol Bet A4-A4 Hol Lxol o
3 AP EHN YA SHHAlkin, 1992, Nithara and Suzuki,
1999).

44 B

(1) Y= 27190 ZrOx 1A} A7 MoSh 9 A Afse]
=5 PdA7ied agAodnk £§ ZrO:9 MoSi o] 284
Hheo) oEiAl ZrO,/MoSi: BEAEe ZHA B o)
Z1S5i0, Aro] EAstH Tk

(2) MoSi, B4 AZell SIC PAre] d7b7F ZrOk NbSi: o
Zte] H7tel) His) e FEE F7HAZA T SiC/MoSi, B3 A2
o] FYATE AT BA3EE Qs o 30 MPag vehigth
(3) MoSiy, SiC/MoSh, ZrO»/MoSi: A7 FP7=E 800°C
oliel exollA FAF| Adlele Aol vEwth e Ux
& 7} ZrO:/MoSh, B35+ SiC/MoSi; B3z gl 13|
1200°Ce} P2l $3 Zes HAh

@) 800°CHT} &L £xalA MoSiAl Az sty REx 3
AmelA Agumz Wiyl LeolAe] SiC/MoSi, B3
Are e AsiME 71A] 2 dE o] dad slo

~—

2 4zve.
£ 7
B A7E ogistn $eE21 (BK1) AGHhst $4A1

- 292 -



vl ALog ool Ao, ol WA AHEA T} =Y
Y.

22

rat

oldd, #3871 (1999). “Nb/MoSi, AZEFANF BESA )
= AxLE ¥, TR STLSA, A3H, A4

A% A=SA #rl, d=edFEY FA%tEUs A
=4, pp. 220-225.

E. L. Courtright (1999). “A comparison of MoSi2 matrix

with base composite
systems”, Material Science and Engineering, A261, pp.
53-63.

J. ] Petrovic

composites other silicon-

and A. K Vasudenvan (1999). “Key
developments in high temperature structural silicides”,
Material Science and Engineering, A261, pp. 1-5.

A. K Vasudevan and J. J. Petrovie (1992). “A comparative
overview of molybdenum disilicide composites”,
Materials Science and Engineering, A155, pp. 1-17.

K. Badrinarayanan, A. L. Mckelvey, K. T. Venkateswara Rao
and R. O. Ritchie (1996). “Fracture and fatigue-crack
growth  behavior in  ductile-phase  toughening
molybdenum disilicide: effects of niobium wire vs
particulate reinforcements”, Metallurgical and Materials
Transactions, Vol. 27A, pp.3781-3793.

S. P. Lee and H. Fukunaga (2000). “Interfacial Reaction Layer
of Nb/MoSi2 Laminate Composites and Its Effect of

Fracture Characteristics” , Scripta Materialia, Vol43,
pp-795-799.
S. P. Lee, J. Pan and H Fukunaga (2000). “Effect of

Interfacial Shear Strength on Impact Properties of
Nb/MoSi2 Laminate Composites” , Materials Trandacyion,
JIM., Vol. 41, No. 7, pp. 831-836.

D. G. Morris, M. Leboeuf and M. A. Morris (1998).
"Hardness and toughness of MoSi2 and MoSi2-SiC
composites prepared by reactive sintering of
powders", Material Science and Engineering, A251,
pp- 262~268.

M. G. Hebsur (1999). "Development and characterization
of SiC(f)/MoSi2-Si3N4(p) hybrid composites”, Material
Science and Engineering, A261, pp. 24~37.

L. Sun and J. Pan (2002). "Fabrication and characterization
of TiC-particle-reinforced MoSi2 composites", Journal
of the European Ceramic Society, Vol. 22, pp.
791~796.

L. Shaw and R. Abbaschian (1995). "Toughening MoSi2

with niobium metal-effects of morphology of ductile

reinforcements”, Journal of Materials Science, Vol. 30,
pp. 849~854.

R. G. Castro, R. W. Smith, A. D. Rollett and P. W.
Stanek (1992). of dense MoSi2 and
MoSi2/tantalum produced by low

“Toughness

composites

pressure plasma deposition”, Scripta Metallurgical et
Materialia, Vol. 26, pp. 207~212.

K. Niihara and Y. Suzuki (1999). “Strong monolithic and
composite MoSi2 materials by nanostructure design”,
Material Science and Engineering, A261, pp 6-15.

R. M. Aikin. Jr (1992). "Strengthening of discontinuously
reinforced MoSi2 composites at high temperatures”,

Material Science and Engineering, A155, pp.121-133.

- 293 -



