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Mesoscopic Mechanics Model of Internal Stress in Particle Reinforced
Polymer Matrix Composite

Pan Ying', Ding Yansheng?, Cai Ruijiao’
(1 Beijing Institute of Aeronautical Materials, Beijing  100095;
2 Institute of Mechanics, CAS, Beijing 100080;
3 Beijing Institute of Technology, Beijing 100081)

Abstract Based on the micromechanics of composite, a contact model is proposed for the
first time in the paper. The contact model and the cellular element model enable to study the
formation mechanism for internal stress of the particle reinforced polymer matrix composite under
pressure moulding, namely, the unmatched modul, unmatched heat-expansion coefficient and
unmatched particulate-shape in the particles and matrix material will initiate internal stress. Stress
analysis shows that there are the contact stress concentration on the interface of particles. It is
estimated that the limit value of the microstress in the composite may depends on the contact stress
of particles. |

Key words Particle reinforced composite Micromechanics Nternal stress Contact model
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