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Abstract Factors affecting the thermal expansion coefficient of composite is of guiding significance for the de-
sign of thermal expansion coefficient of composite. The influence factors of thermal expansion coefficient of composite,
such as fiber resin system, layer order, layer angle deviation and fiber volume content, are studied and the conclu-
sions are given in this paper. The thermal expansion performance of the same matrix varies greatly, and the different
matrix has a great influence on the thermal expansion coefficient of the same fiber. The outer layer of the 0° layer will
help to reduce the axial thermal expansion coefficient, and will also contribute to the increase of the radial thermal ex-
pansion coefficient; the layer angle is from 30° to 60°, The deviation of thermal expansion coefficient caused by angle
deviation is large. The axial thermal expansion coefficient of the composite tube and the volume content of the fiber

showes a high nonlinear and non monotone, and the radial thermal expansion coefficient showes a monotonous de-

crease.
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Tab.1 Performance of fiber used for analysis

E, k, G G 0] L5

fiber Mo Moz
/GPa /GPa /GPa /GPa /107°K"1/107°K5"

T300 338 335 1.30 120 0.20 040 -0.30 5.60

C6000 33.8 335 130 1.20 020 040 -030 5.60

HMS 55.0 090 1.10 032 020 040 -0.55 3.80

P75 798 1.38 1.00 0.49 020 040 -0.75 3.80

P100 1155 1.05 1.00 0.38 020 0.40 -0.78 3.80
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Tab.2 Performance of matrix used for analysis

matrix E/GPa G/GPa “ a/107°K™!
934 epoxy 0.63 0.23 0.37 24.4
5208 epoxy 0.63 0.23 0.37 24.4
930 epoxy 0.63 0.23 0.37 24.4
CE339 epoxy 0.63 0.23 0.37 35.2
PMR15polyimide 0.50 0.19 0.35 20.0
2024 aluminum 10.6 4.00 0.33 12.9
Borosilicate glass 9.10 3.80 0.20 1.80
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Fig.1 Effects of fibers on thermal expansion
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Tab.3 A series of of layers used for analysis

i)z RN

ply_1 [0/0/£30/45/+60/+75/90/90]
ply_2 [ £30/0/0/45/+60/+75/90/90]
ply_3 [ £45/+30/0/0/+60/+75/90/90]
ply_4 [ £60/+30/+45/0/0/+75/90/90]
ply_5 [ £75/+30/+45/£60/0/0/90/90]
ply_6 [90/90/£30/+45/+60/+75/0/0]
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Fig.4 Affects of sequence of laminated plate on CTE
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Fig.4 Transverse and longitudinal CTE of the same angles
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Tab.4 Performance of components used for analysis

. E, E, G G A *
fiber Mz M3 6
/GPa /GPa /GPa /GPa /107K 1/107°K3

T300 338 335 1.3 1.2 0.2 04 -03 5.6

5208 epoxy 0.63  0.63 0.256 0.256 0.23 0.23  0.37 0.37
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Fig.6  Relationship between longitudinal CTE and
the two layers’ fiber volume fraction
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the two layers” fiber volume fraction
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