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Effect of W content on mechanical properties and high temperature
oxidation behavior of (Mo;—, Wx)Si, composites

PENG Ke, YI Mao-zhong, RAN Li-ping, GE Yi-cheng, YANG Lin
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Abstract: (Mo,_,, W,)Si, composites were prepared by the thermal explosion mode of SHS followed by hot pressing
using Mo, W and Si powders as raw materials. The effect of W content on the mechanical properties and high temperature
oxidation behavior of (Mo;-,, W,)Si, composites were studied. The results show that with increasing W content, the
mechanical properties of (Mo;—,, W,)Si, composites gradually increase, and the activation energies of (Mo;—,, W,)Si,
composites gradually decrease. The room temperature bending strength, high-temperature flexural strength at 1 200
hardness and fracture toughness of (Moys, Wy5)Si, composite are 363 MPa, 480 MPa, 9.28 GPa and 3.82 MPam'?,
respectively, increased by 40.7%, 112.4%, 12.1% and 27.3% when compared with those of the monolithic MoSi,. (Mo,
W,)Si, composites can form compact oxidation layers in the air at 1673—1 873 K, and oxidation mass gain is accordance
with parabolic law.

Key words: molybdenum disilicide; alloying; mechanical properties; oxidation behavior

MoSi, (2030 ) (=2 MoSi,
(6.24><10° kg/m®) MoSi,
W812 Nb812 COSi2 M05Si3
TisSiy P! WSi,  MoSi,
(50472078) (20040533006)

2008-11-21 2009-04-28
0731-8830894 Email: yimaozhong@126.com



19 10 w (Moj-, W,)Si, 1803

Archimedes
(Mo, W)Si,
MoSi," ! (Moo 5,Wo 5)Sis 1500 3 Mm<4 mm<36 mm 30 mm
MoSi, 8~10 U 0.5 mm/min (SENB)
Wt MoSt, 5 mm><2.5 mm>30
. 1900 mm 0.20 mm 2.50 mm
Mo WS 0.05 mm/min
(Mo, W)Siz HVS-120 100 N
w (Mo, W)Si,
VoSt 10 mm><10 mm><5 mm
SiC
1
1 400~1 600
Mo ( 1 um 99.99%) W (
1 um 99.99%) Si  ( 5um ( 110" g)
99.0%) W 120 h
(Mo, W,)Si, 67 MeF3A
WL-1 5h Q520
5 um JSM-6360LV
c/C Rigaku—3014 X

1700 50 MPa 60 min

1 MoSi, (Mo, W)Si,
Fig.1 Polarizing optical micrographs of MoSi, and (Mo, W)Si, composites: (a) MoSis; (b) (M0g.9, Wo.1)Si; (¢) (Mo0g.7, W3)Si;
(d) Mogs, W 5)Siz
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Fig.3 Fractural morphologies of MoSi, ((a), (b)) and (Mo s,W( 5)Siy((c), (d))
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Table 1 Activate energy of (Mo;-,, W,)Si, composites with
different W contents
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Fig.6 XRD patterns of oxidation coatings formed on MoSi, (a)
and (Mo, s,W(5)Si, (b) oxided at different temperatures for 3 h
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Fig.7 XRD patterns of coating formed on MoSi, (a) and
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Fig.8 Cross-sectional morphologies of coatings formed on MoSi, and (Mogs, W s)Si, oxided at 1 773 K for 3 h and 120 h: (a)
MoSi,, 3 h; (b) (Mo s, Wq5)Sis, 3 h; (¢) MoSi,, 120 h; (d) (Mog5,Wy5)Sip, 120 h
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