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Back to ResultsProbabilistic Micromechanics and Macromechanics for Ceramic Matrix CompositesThe properties of ceramic matrix composites (CMC's) are known to display a considerable amount of scatter due to variations in fiber/matrix properties, interphase properties, interphase bonding, amount of matrix voids, and many geometry- or fabrication-related parameters, such as ply thickness and ply orientation. This paper summarizes preliminary studies in which formal probabilistic descriptions of the material-behavior- and fabrication-related parameters were incorporated into micromechanics and macromechanics for CMC'S. In this process two existing methodologies, namely CMC micromechanics and macromechanics analysis and a fast probability integration (FPI) technique are synergistically coupled to obtain the probabilistic composite behavior or response. Preliminary results in the form of cumulative probability distributions and information on the probability sensitivities of the response to primitive variables for a unidirectional silicon carbide/reaction-bonded silicon nitride (SiC/RBSN) CMC are presented. The cumulative distribution functions are computed for composite moduli, thermal expansion coefficients, thermal conductivities, and longitudinal tensile strength at room temperature. The variations in the constituent properties that directly affect these composite properties are accounted for via assumed probabilistic distributions. Collectively, the results show that the present technique provides valuable information about the composite properties and sensitivity factors, which is useful to design or test engineers. Furthermore, the present methodology is computationally more efficient than a standard Monte-Carlo simulation technique; and the agreement between the two solutions is excellent, as shown via select examples.Document ID
 19970020046 

Acquisition Source
 Legacy CDMS 

Document Type
 Technical Memorandum (TM) 

Authors

 Murthy, Pappu L. N. (NASA Lewis Research Center Cleveland, OH United States)

 Mital, Subodh K. (Toledo Univ. OH United States)

 Shah, Ashwin R. (NYMA, Inc. Brook Park, OH United States)


Date Acquired
 September 6, 2013 

Publication Date
 June 1, 1997 

Subject Category

Composite Materials


Report/Patent Number

E-10485
NAS 1.15:4766
NASA-TM-4766


Accession Number
 97N21567 

Funding Number(s)

 CONTRACT_GRANT: NAS3-27186

 PROJECT: RTOP 505-63-12



Distribution Limits
 Public 

Copyright
 Work of the US Gov. Public Use Permitted. 

Available Downloads
NameType 19970020046.pdf STIcloud_downloadcontent_copyvisibility
Related Records
There are no records associated with this record.

visibility_offNo Preview Available







