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Effects of Nb or V additions on microstructure and hardness of MoSi,/MosSi; eutectic alloys are investigated
for the improvement of room temperature toughness of multi-phase intermetallic alloys based on MoSi,. Alloys
prepared by the argon arc melting process have compositions of 4-23 mol%Nb or 10-19 mol% 'V which substitutes
Mo in MoSi, and MosSi; phases. Examinations are made on microstructural observation by back scattered electron
image, X-ray diffraction for phase identification, the concentration of Nb or V in the constituent phases by EPMA,
and Vickers hardness of the multi-phase alloys in both macro- and microscopic scales. The phase constitution
changes from the two-phase, MoSi,(C11b) and (Mo, Nb);Sis, to the three-phase, MoSi,(C11b)/(Mo, Nb)Si,
(C40)/ (Mo, Nb)sSis, with increasing Nb additions. In the series of alloys with V additions, a similar shift from the
two- to the three-phase is accompanied with.increasing V addition. Macroscopic hardness of the multi-phase alloys
with Nb addition exhibits a complex concentration dependence, in which with increasing Nb content, the hardness
first decreases, exhibits a minimum and then increases back. The reason could be attributed to the fact that the
hardnesses of the C40 and C11b phase have individual dependence on Nb concentration as revealed by micro-scale
hardness measurement. For the improvement in toughness, Nb additions to the eutectic alloys may be preferred
because the MoSiy/MosSiz eutectic microstructure is fine as compared with that obtained by the V addition.

(Received November 19, 1998; In Final Form March 30, 1999)

Keywords: molybdenum-silicide, eutectic materials, niobium additions, vanadium additions,

wmicrostructure, micro-havdness

1. #

MoSiz 1281 i 232030°C L EE I E <, WEBREE L BRI T
WBZEND, BAO= , r A EBAES L VEVIHERE Y
Wz cEREEme s LUl an 0@, e, B
Keamddr v — % —HoMEe, WBbk=—7 4 v7HoD
PR EoR BB LoFIE S Tuon. FRES
PR3 Th B = & n, MoSi, B EERIME L LT ORI
T CCARERDO—DOTHS.

illl

T 199842 9 A29H HAS B S ALK RV THEE

MoSi IR &3, &BMILAW L —MBRBVIEYE - 8tk
B, FRhy®BETHIOOMEREE L TR TV
50-6 gr, BETREVCEBELEmTL, MoSE
ML &L~ REBRGEEOFEYLE2H, IHLEESH
BEIRL, Thb b oAy &0 CHRESH>RIuE, iE
M- B ARETEL L NP LAR IR TS D®,

% & CABFE Tk MoSl, 0 FIR TOMMHREDOTEESE S
WETT B, HERBLOEBH KT —5E LT, £3
TREHRMT L LI X 2HBE IOBE X OB A FE L.

Mo-Si ® 2 TTRIREER T3, MoSi, & 3£ LG ARz 2
M & LTS & MosSiy 881 54, il d MoSi; & #kdh
K& =3 . MoSip-Si o35 iR Er11400°C & V- e st L



614 HEA 2B ¥

TR EH1900°CT H 5 MoSiyMosSis it SR A Mk &
LCERTH B, KIFEOREE Uiz, iz, HAKE
TEF, B CHR AT rPMREBCFE LLO
&%Xl D)é’t% Z CE 27‘1:), MOSiz—MO5Si3 %VT_%L‘TE:/H\:EEBZ%
LZTEEFER TE LS L TFRIh A EKcIGENEEL
MO E R -2 L LTRET B & & L.

CORGHBEEITRYGMTAZ X b, BB
I B ERODENEEOLT/S, SbREIHLHESR
BHI LI AENEELERLTC, E3LHCNb B L
OV %R AT LTz.

Mo-Si-Nb @ 3 TERKRER i X g, Mo-Sik & [k
1Z NDb-Si 5%Ti% NbSiy 35 L 0° NbsSiz 237 L, NbsSiy D&
BEHIE MosSi & [B— oSS D8m € MosSi; & Dfic 4
KEBER TR T 5. —J5 NbSi, i3 duiEE» C40 Th b,
MoSi; D fHEE Cllb Lz R v, NbSi;-MoSi, D# 2 &
FRTrL NbSip & MoSi, @ 2 kA FEFET % . MoSiz-MosSi
DRI LT Mo o—# % Nb CBH$ % X 5 i
FHuE, NbSi,, MoSi, 35 & 08 MosSi; » 3 fHl#» 155 = &
BTES. ¥z, VoEad Nb &R, C40 nk5akEE
HRFEOVSL EDSm O EBEYFHOVSEAFE L,
MoSi,-MosSi; D iz B ¢ Mo o—% V B
BZ LWL Y, NbSirMoSi,-MosSis o 3 FHE#EE 2 = &
BT, HHECLDD, EBEIER I CHBEORAEOEL
N AR RN =y

I. £ & /5 %
#EE 99.9 mass¥% OBk Mo, #1E 99.999 mass¥% O Rk

Si, #E 99.9 mass¥% DRR Nb I L O#iEF 99.9 mass¥% @
WRVAEBRBEEE LT, TATv7 —27BHFEC, 18

Fig. 1 Back scattered electron micrographs of (a) the binary
MoSi,-MosSi; eutectic alloy, (b) with 4 mol%Nb, (c) with 8.5
mol% Nb, (d) with 11.5 mol%Nb, (e} with 15 mol%Nb, (f)
with 23 mol%Nb and (g) a Mo-60 mol% Si-8 mol% Nb.
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Fig. 2 X-ray diffraction patterns of the alloys with different
Nb contents.

MoSiy-MosSiz it DB L OB X kg4 Nb, V o HE

615

1300

—_
N>
(=
o
T

1100

Vickers Hardness, HV/

1 1 1

1000

10 15 20 25
Nb (mol%)

Fig. 4 Effect of Nb content on Vickers hardness under a load

of 9.8 N.
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Fig. 5 Effect of Nb or V concentration on micro-Vickers
hardness of constituent (a) MSi, and (b) MsSi; phases under a

load of 0.098 N.
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Fig. 3 Back scattered electron micrographs of the alloys (a) with 10 mol%V, (b) with 19 mol%V and (c) a Mo-63 mol%Si-10

mol%V.
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