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Conceptual Design of ATREX Turbine Disk
made of Carbon / Carbon Composite
By
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Hisaichi OHNABE**  Tomoaki MIZUTANI**
Hiroyuki KAWADA*** Takashi SHIGEMURA***

Abstracts : A feasibility study was carried out to apply a carbon/carbon (C/C) composites to
a turbine disk structure of an Air-Turbo-Ram-Jet engine. C/C composites have not been
successfully applied to such a primary structure subjected to dynamic load, but C/C composites
are required for this case because high temperature up to 1800K and high value of tensile stress,
more than 560MPa, are predicted to be applied to the turbine disk and only material that can
endure these environments is a C/C composite.

At first, difficulties anticipated for the application of a C/C composite to the turbine disk
are discussed in terms of measured thermo-mechanical properties and environmental responce of
C/C composites. Low value of interlaminar strength and weekness against oxidation were
shown to be major diifficultues and these problems are suggested to be able to be resolved by
use of 3-dimensional fabrics as the reinforcement and by application of SiC coating on the
surface, respectively.

_ Then the optimum design of the turbine disk made of C/C composites were explored in two
kinds of structures, i.e., monolithic and joined. The monolithic structure was assumed to be
composed of 3-dimensionally reinforced fabrics and the joined structure divided into 3

components. Through the discussion, the joined structure was shown to be superior to the
monolithic structure, provided that vibration induced by instability can be suppressed. It is due
to the reason that in the joined structure the optimum arrangement of reinforcing fiber can be
easily made obeying the stress distribution in the turbine disk.
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