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Abstract

The impact value, the interfacial shear strength, the tensile strength and the fracture strain of Nb/MoSi,
laminate composites, which were associated with the interfacial reaction layer, have been investigated. Three
types of Nb/MoSi, laminate composites alternating sintered MoSi, layers and Nb foils were fabricated as the

parameter of hot press temperature. The thickness
composites increased with increasing the fabrication

of interfacial reaction layer of Nb/MoSi, laminate
temperature. The growth of interfacial reaction layer

increased the interfacial shear strength and led to the decrease of impact value in Nb/MoSi, laminate
composites. It was also found that in order to maximize the fracture energy of Nb/MoSi, laminate composites,
interfacial shear strength and the thickness of interfacial reaction layer must be secured appropriately.
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2.1 Nb/MoSi, &S &R &2 M=

Aol A3 MoSi, BA= FadZdel 2.8 um
Q1 MoSi, 2%S ALg3te] 1500 C, 30 MPa, 3.6 ks
o zHpoE 7Y 2ZFF Ao Addxrst
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= 242} 1.0mm ¢ 1.2 mm ot
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Table 1 Fabricating conditions of Nb/MoSi, laminate

composites
Volume fraction of o
Nb sheet () 10

o 1200, 1250, 1300,

Temperature ) 1350, 1500
Applied pressure (MPa) 30
Pressure holding time (ks) 3.6
Vacuum pressure (Pa) 1.33%107

Table 2 Composition of interfacial products between
MoSi, and Nb determined by WDS analysis

Phase Mo Si Nb
(Nb, Mo)Si, 13.3 67.5 19.2
(Nb, Mo)sSi; 20.5 46.8 32.7

Nb;Sis - 37.3 62.5

MoSi, sheet (1.44 mm thick)
Nb foil (0.2 mm thick)

f— " ->-|
Impact load ‘ 33 4

Fig. 1 Structure and dimension of laminate
composites for impact test
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Fig. 2 SEM micrograph and WDS analysis for interfacial

regions of Nb/MoSi, laminate composites fabricated
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Fig. 3 Effect of fabricating temperature on impact
value of Nb/MoSi, laminate composites

Table 3 Impact properties and thickness of interfacial reaction layer of Nb/MoSi, laminate composites depending on

fabricating temperatures

Fabricating Thickness of Fracture Crack initiation Crack propagation
. Impact load .
temperature reaction layer ™) displacement energy energy
() (um) (mm) Q)] @
1200 3.0 439.0 2.41 0.08 0.31
1250 5.0 474.8 2.51 0.15 0.45
1300 7.5 470.0 2.10 0.13 0.32
1350 9.5 461.4 2.03 0.11 0.28
1500 17.5 389.9 1.90 0.09 0.24
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Table 4 Effect of fabricating temperature on
interfacial shear strength, ultimate
tensile strength and fracture strain of
Nb/MoSi, laminate composites

Fabricating  Shear Tensile  Fracture

temperature  strength  strength strain
() (MPa)  (MPa) (%)
1200 11.6 63.8 6.1
1250 22.4 65.5 5.4
1300 24.6 69.0 4.9
1350 26.2 74.5 34
1500 37.0 85.3 2.5
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Fig. 4 Interfacial shear strength and fracture strain of
Nb/MoSi, laminate composites depending on
the thickness of reaction layer

Fig. 5 SEM micrographs on the MoSi, side in the shear
fracture surface of Nb/MoSi, laminate composites
fabricated at different temperatures
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Fig. 6 Tensile fracture profiles of double notched
Nb/MoSi, laminate composites fabricated at
different temperatures
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Fig. 7 Relationship among impact value and interfacial
shear strength and thickness of interfacial reaction
layer in Nb/MoSi, laminate composites
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