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Abstract: Mo(Si;-,,Al,), material was fabricated by hot press sintering using MoSi;, Mo and Al powders as raw
materials. The effects of alloying element Al on the microstructure and high temperature oxidation behaviors of MoSi,
were investigated. The results show that the Mo(Si|—,,Al,), material mainly contains MoSi, with C11b tetragonal structure
at x of 0 and 0.05. At x of 0.1, the mixture phases of hexagonal C40 Mo(Si,Al), and MoSi, are detected. Only hexagonal
C40 Mo(S1,Al), phase is found when the Al content x changes from 0.2 to 0.4. The lattice of each structure generally
expands with increasing the substitution ratio of Al. The oxidation kinetics of all materials at 1200 ‘C follows a parabolic
rate law. The higher the Al content in Mo(Si,Al), is, the more the mass gain of Mo(Si,Al), is, and the lower the oxidation
resistance is. A dense and continuous SiO, scale forms on the surface of both MoSi, and Mo(Siggs,Alg¢s),. The oxide
scale comprises of SiO, and Al,O; in Mo(Sige,Aly ), material, and the Al,O; oxide scale forms on the surface of
Mo(Sigg,Alg2)2, Mo(Sig7,Alg3), and Mo(Sig¢,Alg4), materials. The Mos(Si,Al); transition layer is found between the
boundary of oxide scale and the Mo(Si,Al), substrate because of the diffusion of Si and Al elements.
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Fig. 1 XRD patterns of Mo(Si;—,,Al,), with different Al contents
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Mo(Si, AL); Phase Lattice constant Mo}?r ‘;Olum,el/

structure /& /A (10°m’ mol )
x=0 Cl1b 3.206 7.862 24.12
x=0.05 Cllb 3212 7.869 24.28
x=0.1 Cllb 3.206  7.892 24.35
x=0.2 C40 4.665 6.550 24.68
x=0.3 C40 4.691 6.555 24.98
x=0.4 C40 4716 6.571 25.31
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Fig. 5 SEM images of oxide scale surface of Mo(Si;_,,Al,), with different Al contents after oxidation at 1200 C for 120 h: (a) x=0;

(b) x=0.05; (c) x=0.1; (d) x=0.2; (e) x=0.3; (f) x=0.4
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Fig. 6 Fracture morphologies of oxide scale surface of Mo(Si,,,Al,), with different Al contents after oxidation at 1200 ‘C for 120 h:

(a) x=0; (b) x=0.05; (¢) x=0.1; (d) x=0.2; (¢) x=0.3; () x=0.4
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