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Virtual large sample technology of allowable value for TSOOH

carbon fiber composite based on small samples
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Abstract: The traditional method for engineers to obtain material allowable values is to test various forms of materi-

als and specimens and to verify elements, subcomponents, and components step by step according to the “building

block” approach. However, the cost of testing in accordance with the “building block” method is high. Therefore,

a new method is needed to develop, identify advanced material technologies in such a short time and promote its ap-

119



P RS = R A AR AR IR LR A 136 1]

plication in engineering. According to FAA/ASTM recommendations, multiscale modeling/virtual testing can be a
validation strategy early in the design application process. Based on material meso-mechanics/macro mechanics,
manufacturing processes, test data and service environment impact and combined with progressive failure analysis to
predict structure/component safety, Application process of multi-scale virtual testing has been set up. This paper
applies the mature commercial software GENOA developed by AlphaSTAR in the United States, which uses unidi-
rectional tape test statistics to reverse the performance of fiber and matrix materials and the uncertainty of manufac-
turing variables. Later on, the uncertainties are used to generate random virtual test specimens of the laminate
structure and calculate the allowable values. This simulation method has been successfully applied in the TSOOH
project, which greatly reduced the physical test.

Keywords; virtual testing; advanced composite materials; allowable value

% Corresponding author. E-mail; dolphin@ mvt-inc. com

120



