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Research Institute of Polymer, Zhongshan University, Guangzhou, China
(Received Nove 1984)

Abstract

In this paper, tie effects of carbon contents and distribution form on the mechanical,
thermal, wear propemties and fracture morphologies of polysulfone (PSF) composites have
been studied. With increasing of short~CF content, the imapet strength of PSF slightly dec-
reases, but tensile und flexible strength increase. In the long—CF/PSF composite system
these strengths increase more pronouncedly than in short~CF/PSF composites. The interlaminar
shear strength of loug—CF/PSI' composite is about 80% of tensile sirength of PSF. CF/PSF
composites hiave much hetler wear properties and higher thermal deformation temperature with
increasing of carbon fiber contents. Failure in C'/PSF ('ompusilerappears in form of ‘debond~

ing between fiber end vesin.

INTERFACE LAYER IN PARTICULATE
COMPOSITES

Wu Xinsen, Chen Xiangbao and Song Huancheng
Beijing Institute of Aeronautics and Astronautics, Beijing, China
(Received Jan. 1985)

Abstract

The density and dynamic properties of epoxy composites filled by Al,03, CaF, and
glass microbead were investigated. It was found that a dense polymeric interface layer would be
formed on tke surface of solid fillers due to the interaction hetween particulate filler surface
and epoxy matrix. The properties of interface layer are different from that of matrix. These
composites are considered as three~element systems, consisting of filler,interface and bulk resin.
From concept of “Critical concentration of the filler”, the density, thickness and volume

fraction of interface layer are measured.

DAMAGE OF CROSS—PLY CARBON/EPOXY

LAMINATE SUBJECTED TO STATIC
AND FATIGUE LOADS

Nian Xingjuan, Lj He and Jiang Canxing
Institute of Mechanics, Academia Sinica,Beijing, China
(Received March 1984)

(Revised Feb. 1985)




Abstract

This paper is concerned with the damage of cross—ply carben fiber reinforcod epoxy com—
posites under static and fatigue loading. Acoustic emission, microscopic observation,infrar-~
ed thermography are employed to detect the formation and prepagation of the damage and to
test the fatigue behaviour. The relationships of microstructure damage with acoustic emission
characteristic parameter and temperatuer variation are studied. The damage mechaniesm of un—
notched and notched specimens are compared. It is shown that the crack propagates along
the weak bonding face and the damage dimension of carbon/epoxy [0/90] laminate is larger
than 0° ply and 4-45" ply laminates. The fatigue failure modes and the rate of crack propagation
are different under various stress levels. The sudden increase of temperature and the acoustic emiss—
ion weighted ringdown cumulation during fatigue process presents a rapid development in da-
mage and failure would occur in a not long period. It is also shown that delamination is

most severe under fatigue stage.

TENSION-TENSION FATIGUE BEHAVIOUR OF
UNIDIRECTIONAL GRAPHITE/EPOXY
COMPOSITE

Yang Naibin, Fu Huimin, Gao Zhenlong
Beijing Institute of Aeronautics and Astronautics,Beijing, China
(Received Nov. 1984)

Abstract

In this paper tension—tension (R=0.1) fatigue bchaviour and residual static tensile
strength of unidirectional graphite/epoxy composite were studied by using GB 3354—82 spec—
imens of straight—sided type with long gage length (GB—National Standard, China). The S—
N curve and fatigue limit were obtained by means of test method in group and the staircase
method. The number of stress cycles, at which the machine stops or the load drops due to
the damage or crack occuring in the specimen, is taken as the life of the specimen at that
stress level. The S=N curve is a straight line and tends to horizon near the fatigue limit.The
fatigue limit is 0.3250, . The failure of specimens resulted from the development of the longit—
udinal cracks. The appearnce of longitudinal cracks is apparently due to shaer fractures. The
shear fractures show that the fatipue behavior obtained bears a close relation with the properties
of matrix and interface. The load—carrying capacity of fibers has not been fully utilized, so
the S—-N curve and fatigue limit obtained correspond to the lower limit of the tension—ten—
sion fatigue behaviour of graphite/epoxy unidirectional composite. The specimens with

longitudinol cracks were also tested for residual static tensile strength which was found to be
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