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agree well with what is in Ref,[ 3 ] where the optimality criteria is used .

THE SIMPLE CALCULATION METHOD FOR
ROOM-TEMPERATURE SHAPE OF UNSYMMETRIC
CROSS-PLY LAMINATES

Chen L iemin
Chinese Academy of Space Technology, P.O.Box 5106, Reijny, China

(Received Ang. 1985)

Abstract

The analysis” for room—temperture shape of unsymmetric laminates alter high—-temperture
curing is significant for design and manufacturing of composite materials.Hyer first calcula—
ted this room-temperture shape by using minimum potential energv theorem and large deflection
theory of thin plate, but his calculation method is too compplex to be used in engineering.

In this paper simple calculation method for room—temperature shape of unsymme-
tric cross—ply In{ninates is prsesnted. By using the generalized variational principle and large
deflection theory of thin plate, the fomulac for calculating the room-temperature shape are
derived. Tts results are extremly comsistent wilh the previous results by Hyer. Because the

method in this psper is verv clear and simple, it is convenient in engineering application.

’

EXPERIMENTAL STUDY ON RELAXATION
BEHAVIOUR OF THREE-POINT BENDING BEAM OF GRP

Zhang S huangyin
Institute of Mechanics, Acaiemia Sinica, Beijing, China

(Received June 1985)

Abstract

Creep and relaxation phenomena were observed in the bending Lests of pipe line system
made of chopped strand mat glass fibre reinforced polyester(CSM—-GRP).In order to characterize
the relaxation behaviour of this kind of material,the cxperimental study on relaxation beha-
viour of three point—bending beam was carried out. The test scheme is that a beam specimen
was loaded through a screw system to give a fixed deflection. Then the deflection was kept

censtant and the load and bending strains were mecasured continnally., Twelve specimens were

K



tested. The results showed a warked unsymmetry of the relaxatien rate of the hending strains
on the two surfaces of the Leam specimen. The relaxation rate of the strain of the rough
surface (which corresponds the ousside surface of the pipes) was much larger than that of the
smooth surface, which coincides the observation in the pipes. the consistency of the test
results of the load relaxation is better than that of bending strains.

To search the relaxation mechanism, a FEM analysis was ecarried out. The calculated
results suggested a preliminary relax ationmodel, i.e,”time—dependent shear modulus Gis(1)”
model .

G 13(t)=G13(0)€—[”

By using the results of FEM . alysis and the experimental results of the bending strains,

the value of the constant @ wuas d-.crminei. This molel was verified rough the test data

of the load relaxation.

THE MECHANICAL PROBLEMS OF COMPOSITE £TRU-*. 7S
IN THE DESIGN, MANUFACTURE AND APPLIL  ON

Wang Zhenming

Institute of Mechanics, Academia Sinica, Beijing, China
(Received June 1985)

Abstract

In this paper,a series of mechanical problems of structures for composite materizls related
to the design, manufacture and application are discussed. It is expected to cause the muie -
attention of engineers and researchers, so as to promole a greater progress in the works of

design, research and manufacture of composite structures in China.



