
Accepted Manuscript

Evaluation of elastic-plastic response of discontinuous carbon fiber-reinforced
thermoplastics: Experiments and considerations based on load-transfer-based
micromechanical simulation

M. Nishikawa, A. Fukuzo, N. Matsuda, M. Hojo

PII: S0266-3538(17)30774-1

DOI: 10.1016/j.compscitech.2017.12.003

Reference: CSTE 6991

To appear in: Composites Science and Technology

Received Date: 1 April 2017

Revised Date: 5 November 2017

Accepted Date: 2 December 2017

Please cite this article as: Nishikawa M, Fukuzo A, Matsuda N, Hojo M, Evaluation of elastic-plastic
response of discontinuous carbon fiber-reinforced thermoplastics: Experiments and considerations
based on load-transfer-based micromechanical simulation, Composites Science and Technology (2018),
doi: 10.1016/j.compscitech.2017.12.003.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.compscitech.2017.12.003


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
1 

Evaluation of Elastic-Plastic Response of Discontinuous Carbon 

Fiber-Reinforced Thermoplastics: Experiments and Considerations 

Based on Load-Transfer-Based Micromechanical Simulation 

 

M. Nishikawa,+ A. Fukuzo, N. Matsuda, and M. Hojo   

Department of Mechanical Engineering and Science, Kyoto University, 

 C3, Kyoto Daigaku-Katsura, Nishikyo-ku, Kyoto, 615-8540, Japan 

+ Corresponding Author: TEL/FAX: +81-75-383-3626, Email: nishikawa@me.kyoto-u.ac.jp 

 

Abstract  

The present study investigated nonlinear elastic-plastic stress-strain relationships of 

discontinuous carbon fiber-reinforced thermoplastics (CFRTPs) using experiments and 

numerical simulations. In the experiments, we conducted uniaxial tensile tests and three-point 

bending tests for two types of CF/PA6 (carbon fiber/polyamide 6) specimen: injection-molded 

specimens with short fiber length and aligned fiber orientation, and compression-molded 

specimens with long fiber length and random fiber orientation. Comparison of the experiment 

results indicated that the injection-molded specimens exhibited a nonlinear stress-strain 

response, while the compression-molded specimens exhibited an almost linear response. 

These results implied that long discontinuous fibers effectively increased the yielding point of 

composites, even if the composites had random fiber orientation, which eliminated orientation 

dependence on mechanical properties of the composites. Furthermore, we attempted to 

simulate elastic-plastic stress-strain relationships of discontinuous CFRTPs in an effort to 

understand the effect of the microstructure, including fiber length. For this purpose, we 

employed fiber-based simulations to deal with the microstructure of fibers and matrix and the 

constitutive law of the matrix. The simulated results indicated that fiber length influences the 

nonlinearity of the stress-strain relationships of discontinuous CFRTP composites.  
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