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Abstract— Composites have been used throughout history, 

i.e., straw in bricks, metal rod-reinforced concrete, and 

lightweight aerospace structures. Fiber reinforced polymer 

matrix composite materials are being introduced in ever-

increasing quantities in military systems. However, ceramic 

matrix composites have an inherent temperature limitation 

based on their hydrocarbon structure. The high temperature 

alternative to high density metals is ceramics, offering 

weight savings as well high temperature capability and 

oxidation resistance. .In this research paper the several 

characteristics and their evaluation methods of ceramic 

matrix composite are studied which affects the powder 

consolidation. 
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I. INTRODUCTION 

A composite is defined as a material containing two or more 

distinct phases combined in such a way so that each remains 

distinct .Based on this broad definition of a composite, 

ceramic matrix composites (CMCs) are conveniently 

separated into two categories: discontinuous reinforced and 

continuous fiber reinforced CMCs. Discontinuous 

reinforced CMCs include particulate, platelet, whisker, fiber 

and in situ reinforced composites [8]. CMCs containing 

discontinuous second phases are, in general, processed by 

shaping techniques commonly used for monolithic ceramics; 

i.e., injection molding, slip casting, and tape casting, 

followed by sintering to densify the composite. By contrast 

continuous fiber ceramic composites (CFCCs) have required 

the development of infiltration methods that enable the 

densification of various ceramic matrices in continuous fiber 

lay-ups and or net shape woven fiber performs [1] 

Both discontinuous reinforced and continuous fiber 

reinforced composites decrease the susceptibility of ceramic 

components to catastrophic thermal-structural "brittle 

failure". The mechanisms by which discontinuous 

reinforced and continuous reinforced CMCs retard crack 

initiation and or propagation are dependent on the nature of 

material reinforcements standably, the reinforcements in 

discontinuous and continuous CMCs give rise to inherently 

different mechanical properties, different advantages, and 

different end uses [2] 

A ceramic's resistance to small flaws, crack 

propagation, and failure can be quantified by measuring a 

property termed fracture toughness. The fracture toughness 

coupled with sufficient statistical mechanical property data 

provide designers the information needed for structural 

analysis and design safety margins of ceramics. Table 1 

shows the comparision of different characterstics of 

different classes of ceramic matrix composite which affects 

the powder consolidation  as shown below. 
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Table 1: Comparison of Different Characteristics of 

Different Classes of CMCS. [3] 

By contrast, yield strengths and ultimate strengths 

of continuous fiber reinforced CMCs are around 75 MPa 

and 350 MPa, respectively. The fibers, which are 

responsible for the high strain-to-failure and hence, the high 

fracture toughness of continuous fiber reinforced CMCs, 

also determine the load carrying capabilities of the 

composite. The presence and non-uniform distribution of 

porosity in the matrices in continuous fiber CMCs is 

virtually impossible to eliminate.  The applications of 

carbon-carbon composites are [4] 

 Thermally Conductive Space Structures 

 Heat Sinks for Electronic Packaging 

 Solar Array Structures 

 Graphite Replacement 

 Leading Edge Material 

 Antenna Window Materials 

 High Frequency Radar/Mirror Structures 
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II. EVALUATION METHODS FOR CERAMIC COMPOSITE 

MATERIAL WHICH AFFECTS POWDER CONSOLIDATION 

The evaluation method for Ceramic composite material 

which affects Powder consolidation is as below 

A. Porosity 

porosity in a distributed sense must be somehow separated 

from single large voids. The amount of stributed porosity is 

usually determined by Ceremic composite matrix. There are 

three evaluation  methods which can be used to provide a 

measure of porosity and two of these also provide that 

information with spatial distribution [5] 

 Thermal imaging with image processing 

 Ultrasonic with image processing 

 Impact acoustic resonance (no spatial distribution)  

B. High Sensitivity Thermal Imaging 

In high sensitivity thermal imaging, a thermal excitation 

pulse is provided to the specimen under study and the 

resulting thermal response from the specimen is time-

sequentially recorded by a high sensitivity infrared camera 

coupled to a computer for data acquisition and data analysis. 

It is a  a measure of thermal diffusivity which can be related 

to extent of porosity [6] 

C. Ultrasonics with Image Processing 

For ultrasonics with image processing, two ultrasonic 

transducers are used. One provides an acoustic pulse which 

"inserts" an elastic wave into the materials, and the second 

transducer with special low noise pre-amplifier "receives" 

the acoustic response from the material under study. As in 

classic ultrasonic inspections, by scanning the two 

transducers in a raster pattern over a specimen, an "image" 

of the acoustic signal is recorded and the strength of that 

acoustic signal is proportional to the properties of the 

materials [7] 

III. CONCLUSION  

This research papers concludes that the rate at which CMCs 

will be designed into different systems will be driven to a 

large extent by the degree to which they are enabling 

technologies. In this research paper the different 

characteristics and their comparison along with the 

evaluation method of ceramic composite which affects the 

power consolidation are discussed. .  
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