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Strength Prediction and Analysis of Short Fiber Reinforced Composites based on 3D Printing
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Abstract : Aiming at the fact that the strength of short fiber reinforced resin matrix composites is still mainly based on experi-
ment and two-dimensional plane prediction, a strength prediction model of three-dimensional short fiber reinforced composites which
can truly reflect the fiber spatial structure was proposed. Based on the probability method, the modified “mixing law model” was
used to deduce the detailed theoretical formula of the effect of fibers in the critical region, and the strength prediction model of three-
dimensional short fiber reinforced composites based on fiber orientation, length and volume fraction was established. Taking short
carbon fiber reinforced nylon composites as example, strength theoretical prediction, Abaqus finite element simulation analysis and
tensile experiment were carried out. The results show that the theoretical prediction value is closer to the experimental value than the
simulation value, and the error with the experimental value is within 10%, the error is small and the results are in good agreement. It
shows that the strength prediction model of three-dimensional short fiber reinforced composites is accurate and reasonable. Scientific
and accurate strength prediction of three-dimensional short fiber reinforced composites can provide a theoretical basis for the design
and manufacture of three-dimensional prints of short fiber reinforced composites.
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