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temperature between the inner and outer surfaces of the ring and
the unsymmetrical pressures of the coils exerted on theinner sur-
face. In this paper_a generalized laminated shell finite element
formula including transverse shear strains is presented and a com-
puter programme is written for this problem, The stiffness and
Strength analysis,of 256MW generator ring and its ply design are
made. The following conclusions are obtained,

1) Because the composite materials have much lower density
than steel the asymmetry of exterval load wmust be considered.

2) The optimum design of vly may improve the mechanical
behavior of the zomyposite ring very much,The elliplicity of defor-
mation and circumferential stress are decreased by 11% and 358%
respectively.

The results has been used in product., The experimental and
theoretical results are pretiy close.

MICROMECHNANICAL ANALYSIS OF THE ELASTIC
CONSTANTS FOR UNIDIRECTIONAL COMPOSITES

Wang Zhenming, You Shaojian and Yang Ming

Institute of Mechanics, Academia Sinica, Beijing,China
( Received July 24,1986 )

ABSTRACT

Because of nonuniform distribution and irregular arrangement
of fibres in the composite lamina, the foundamental difference bet-
ween fibres(or matrix) in the lamina and seperate bundles of fibre
(pure matrix),the difficulty of determining elastic properiies of a
seperate bundle of fibre by experiments, the problem of determin-
ing the elastic constants, E,,G,,, G,;,v,s etc.,by micromechanical
method has not been solved very well,althouth it has been discu-
ssed for many years. All of the available mixture laws have some
faults. Under some conditions the results given by these laws are
relatively near to experimental results, but under other conditions
they are not. To get valuable and relatively simple semi-emprical
formulas, it is necessary to campare and analyse various formulas
based on different models,
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From the view point of both micromechanics and macromecha-
nics, this paper gives a direct description and analysis of formula
tion of various composite materials.Some simple models and corres-
ponding mixture formulas are reviewed and analysed. Faults of
these formulas and factors of influencing the accuracy are pointed
out.The mechanism of big difference of conjugate factors of laminae
reinforced by different fibres, which appeared in Tsai’ sformulas, is
analysed. This paper proposes that the elastic prcperiies of fibre and
matrix in composite laminae, whkich are needad by mixture laws,
should be obtained from experiments on the lamina. The pro-
perties from this method can reflect average properties of fibre
and matrix in composite lamina very well. From comparing a
lot of presented experimental results, we give some semi-emprical
formulas of getting E,, G,., G:;, v,; which are relatively more
accurate than the formulas presented before.

The merit of this paper is to give a comprehensive and deep un-
derstanding of mixture law of composite materials so thal we can
use them efficiently.

CONSIDERATION OF BAMBOO AS A NATURAL
COMPOSITE MATERIAL
S.H.Kwan!.F.G.Shin! and M.W.Yipp?

1 Department of Applied Physics
2 Department of Applied Biology and Chemical Technology
Hong Kong Polytechnic, Hung Hom, Kowloon, Hong Kong

(Received June 3, 1987)

ABSTRACT

The microstructure of bamboo was investigated and correlated
with the mechanical properties of this material under tensile and
flexural stresses.

The netural structure of bamboo was found to contain characte-
ristics similar to fibre-reinforced composites; thick-walled fibrous
cells of the filamentous,unidirectionally aligned vascular bundles
were embedded within a matrix of soft and thin-walled parenchy-
matous cells.The fibre content was non-uniformly distributed with-
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