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Following the Ni-base superalloy as well as the second-generation high-temperature TiAl alloy, MoSi, is the third-

generation ultra-high-temperature structural material which possesses a high melting point, low-density and excellent oxidation

resistance at elevated temperature. Unfortunately, up to now the big low-temperature brittleness, inadequate high-temperature

strength, especially creep strength and poor oxidation resistance at about 400 ~600°C limit its application in industry. The re-

search development of MoSi,-based composites reinforced with carbides, carbon nano-tube, borides, oxides, nitrides, and syn-

ergistic complex phases is summarized. Also, the state-of-art of the alloying of MoSi, with Al, Re, Al -

Re, Nb, W, Mg, and

so on is reviewed. In addition, the research development of the low temperature oxidation of MoSi, ( Pest) is summarized. At

the end, it is pointed out that synergistic complex phase reinforcement is helpful to improve the balanced mechanical properties

of MoSi,. With respect of compositing and alloying, synergy of compositing and alloying, and “multiple element with small

amount of content” should be the future directions of development to improve the balanced properties of MoSi,.
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Fig. 1 HREM image of in situ synthesized MoSi,-30% SiC composilem
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Fig. 2 Compressive stress-strain curves of monotonic MoSi, (a), MoSi,-30% SiC composite synthesized in situ (b) ' at different temperatures and

creep curves for in situ synthesized and PM MoSi,-30% SiC composites at 1 300 C (¢) (il
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The mechanical properties of the two kinds of materials!?*’

Room-temperature bending

Room-temperature fracture

1 473 K yield strength

Materials — Hardness HV /GPa strength/MPa toughness/MPa - m'? /MPa
MoSi, 11.73 309 3.6 276
MoSi, -Siy N, 13.98 490 5.1 428
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Table 2 The mechanical properties of the four kinds of materials
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T, B SRR NS AL, (R A B R B
3.5 MoSi, Mg &£k

Shan %7 4% Mg 5 MoSi, & 41k, 3 i Ji 7 % # 2
N, Mg A LUK Si0, B ik oy MgO, BEZ&E Mg i m A & A
[e] , T 3£ BT 249 4 19 A8 {2 3 TR o Petrovie ™ 13k
o Mg 4544k MoSi, 7532 i A% il Wi 24 5 vk 16 2 1 AL
e,

3 MgASW MoS, WAERBEEMB R E

Table 3 Vickers hardness and fracture toughness of MoSi, alloyed with Mg!*’

MoSi, MoSi,-3at% Mg MoSi, -5at% Mg MoSi,-10at% Mg
HV/GPa 9.83 +0.18 10.05 £0. 14 9.9+0.13 9.4 +0.08
K| ¢/MPa - m'? 4.3 6.8 9.2

3.6 MoSi, HEEEEK

Z1Si, Jfy CA9 Zh k), A RE S 7E MoSi, #8 4 [& %, *T
MosSi, 2 5] [ Ak i /E T . Mo AN {H 2 MoSi, 944y
Z—, [FEE MoSi, (I —Fh Gkt ER . 11 MoSi, iR
Jin Mo A AJE S8 419 Moy Siy A, X6 2 {4 KT 1) 41 & i
A BIVEF, {ERR R 40 WSi, 1 71k, Mason Fl Pat-
rick 2RI LB, 16 MoSi, A4 kE R HS A g Er W7 L
B Er, 0, 15 22 kLW Er,Mo,Si,, & A K58 N
20% Er, Mo, Si, JUHLA MoSi, J &2 4 b4 bt H A 52 5 1 il A
S

4 MoSi, KB RN (Pest) I K it B

1955 4 Fitzer 1 K & B MoSi, 1) Pest B84, HJl MoSi,
TE 400 ~ 600 °C 4 fL i 23 il HOR A8 g b A, 51 MR R
MEVE B0 SR L H RT3 T MoSi, 1 Pest B A7 LLF L
iR Mo 9 AL W 4% K 3 B Si0, AN 3% 42 A R 80
PERRECB R E AR RS RO E 0, N 7E S ARG
PHECT . TR Pest LRI B W, HATH T2k 3% MoSi,
WG IR AT, B A LR 7 ik 4255 MoSi, B4l ;
WIS O A RM M E ;s ik BUAALE BUBUE [ Sio,



132 Hh [ b ekt

%34 &

BT Kuchino 45" 5% i SPS B J7 i e 4 il % T Wi Fh Mo-
Si, MHEL, —Fih MoSi, ¥ A 1 #2545 il £ MoSi, B b
B, S — RIS Mo 1 Si Ry be4h, & BRI Mo #35
Si MR A WA AN MoSi, HAESMMEE, 54
[ Si0, HaE/b, 1% Pest BLA (16 X B A 5 45 BT 4,
fb 1 . Yanagihara %77 % B0 MoSi, & i1 A A% F Si %f O
SRR RS = A0, T AR AR P S Ak i B i AR
REMK, ANTRI 0] Pest 200, Feng 25 % BH i i 991 4 1k 16
EE R R B ES P 2, 7] ARG IR A Ak 1 %, Pest
ROV Z AW, 44k 288 h J5, K HE N 0.007 mg - em
FIALAIR I .
4.1 MoSi, EEHXHKBENLITA

SRR 4 WRIE TR SICARBLM B MoSi, AL 4
FRHE 500 CRAITT N KBt 1000 h Hik)G, £
K Pest MG, XA F XA AMBMEHEELDT
99.5% Lk b, FLBRRAL. KL, WM T O it
S AR B S, AR B A R A K
PRI, A RO GE T L. Hansson 257 A X} MoSi,
B0 A BERHE 400 ~ 550 °C YRl I S0 AT R AT T W5
oM R4 K 32 Ry MoSi, . 3% Mo, Siy Al 10% i+, i 5
FE—A A B A A R T, e BE AR RO SR,
0,. 0, +10% H,0 (0.9 atmO, +0.1 atmH,0) , Ar, Ar +
10% H,0 il Ar +40% H,0 [ sh SRA K. 45 A, &
T4 0, FRZ 510 CHI ™A TR AEZ, O, +
10% H,0 i KA R & AT 470 °C, 92 7 stk
FALIR LB NG H MR AR R TFRHE Y. FFEmNE
i, EALERFER, JEH 0, +10% H,0 7£ 510 °C &4 2w
KBS, 1M 0, EI7E 550 C . i H. Mo £ k¥ i T 4E
i 25 Yl K ZE TR 38 I e, e 2R Mo (1 5 2%
SR MoSi, & AR R AL Z I E R FEN K, F1lEE
A I UK A 4 A 7 i 46 TR La, O, #5 kA9 Mo-
Si, A, FHEATEELS, HUSA T La, O, F &1 MoSi, &4
FEL, HEAT 216 h BAIGIR 4L fE (400 ~ 600 °C) k5, FHHAE
AT (RIFR TGA %), BT T La, O, VRG] MoSi,
FERHR IR AT R AR HL . 25 R R, ARG IR
feit, La, O, MR A ML R AL, HTHA
TR A La, O, WA, BRIEFEMRL T MoSi, 4% 1k
P, EREIER T 3% M Sio, R, B TIUR R
TRk — 2 HETT, B RER KL Pest BI4L .
4.2 MoSi, & HHEBENLITA

Strom 256 Cr 4 4 4L 19 MoSi, 7E 450 C & fb T
456 h, 4t XRD KA WK AHHA Cr, (MoO, ), . MoO, FlJy
A Si0, o MEFHINNRGE Cr &5 &A1) MoSi, A4 B A 1k
P AR AN 1, R BT R, R AR S S Ak

RBHPERS 3R T, A7 BY F 90 Pest LR 10 & 4, KR %2
T G T ST SE T AL 5 4 AR 1 MoSi, 7E 400 ~
600 °C 1) AL AT 9, 45 5 % . MoSi,-Al 7£ 400 C .
600 C #1700 C A LAy, FiimAAfbiA, HEFRMmMIE
JRA EELEIY) 3AL 0, - 2Si0, AP T ETE 500 °C & fkid
PR, KB F & M MoO, #f, B3R T 3A1,0, - 28i0,
R0 R B, S BT Pest BL4 Y % . Dasgupta
SEVRESE T ALRL Nb JE[R] 43 45 4k MoSi, 78 500°C 1) % 1k
1509, BAL 50 h )5, it XRD % B (Mo, b Nby o ) (Sig
Alyo), BT «-ALO, W, T H % L4 MoO, Fi
Mo, O, 68 B 3 J35 45 4 A6 S5 Pe /I, DT 06 38 470 4
PEAR ) T 425 .

5 4 &

AR MoSi, Wil 45 AR E S AT TIL 4RI BT,
fEIEBR T AN S REA R E BT Tl 4R 7= 4, R D 44
PR S BR fl  3E 75 2R BRI, o 2 B AR
HIREAR Z o MoSi, MM E5 AR T, 77 7E R 1 74 A
% e TR AN JE DA AR Pest” LG . A 3K MoSi, 1K
JEE SR BT il 7 R RN 20, AN T R G At [ 4
T M AR MoSi, MR AN I E LTI, fER A
G ETrm, aRSRAS A Z 00T B, M
5 MoSi, Z b M & &b b pt iy Eos 5 . A8 KR )
P e L R AL BT ) AR A5 T TR R RE AT 2 3R,
A PERET Bl — LT
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