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Abstract

Vacuum hot ipressing has been used for the development of Ti-MMCs using foil-fiber-foil method,
and subsequent micro-mechanical characteristics of the composites are evaluated by means of
several experimental processes. As shown by the results, fiber strength degradation occurs during
the consolidation, and particularly residual stresses results from the thermal expansion mismatch
between fiber and matrix materials during cooling process are incorporated in the changes of
mechanical properties of the composites. In industrial applications, the processing conditions avoiding
micro-material failures are important together with the properties of finished products, and therefore
should be included in the assesment of the material characterization.
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Table 1 Mechanical properties of fiber and
matrix materials

SiC fiber Ti-6Al-4V foil

Name(type) SCS-6 AMS9Y411F
Modulus(GPa) 400 114
UTS(MPa) 3450 1029

CTE( x10%T ) 4l 12.13 at 900C
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Fig. 1 Consolidation cycles for VHP test.
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Fig. 2 Dimensions of tensile test specimens :
(a) single fiber, (b) matrix and (c) composite.
(unit : mm)
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Fig. 3 Comparison of fiber strength distribu-
tions before and after consolidation.
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Table 2 Results of matrix etching method

Fiber extension(um) 330
Fiber strain(%) -0.23
Matrix strain(%) 0.30
Longitudinal fiber stress(MPa) -1087
Longitudinal matrix stress(MPa) 466
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Fig.4 Comparison of longitudinal tensile stress
-strain curves.
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