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Abstract Filament winding is traditionally applied together with prepreg layer to prepared the square tube of the
carbon fiber reinforced composite. To improve the manufacturability, fully-wrapped process based on the small angle
filament winding was studied in this paper. This work introduced the winding process and the design of the auxiliary
frock. The mechanical properties of the prepared tubes by two above methods were measured. The results showed that
both the mechanical properties and the C_ value of fully-wrapped composite are better than the traditional method. Es-
pecially, for the fully-wrapped composites with 4°, the tensile strength and modulus are 899.74 MPa and 235.22
GPa, respectively; the flexural strength and modulus are 823.57 MPa and 220.22 GPa, respectively; and the C, val-
ue is 2.8%. The 4° filament winding is the best choice to replace 0° overlay.
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Fig.1  Process of fully-wrapped method and traditional method
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Tab.1 Fully-wrapped method prepared

test pieces with different winding angles

Bk LN
1* +45°/£2°/90°/(£2°) ,/90°/+2°/+45°
2# +45°/£4°/90°/ (+4°) ,/90°/+4°/+45°
3# +45°/£6°/90°/(£6°) ,/90°/+6°/+45°
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Tab.2 Traditional method prepared test pieces of

different overlay/winding angles

kE LGN
4% +45°/(0°),/90°/(0°),/90°/(0°) ,/+45°
5* +45°/£2°/90°/(£2°),/90°/+2°/+45°
6* +45°/£4°/90°/ (£4°) ,/90°/+4°/+45°
7* +45°/£6°/90°/(£6°) ,/90°/+6°/+45°
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Fig.2 Curing system
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Tab.3 Mechanical properties of test pieces

- o7 i Fir A i R LA
1
/MPa /GPa /MPa /GPa
1* 897.25 234.95 824.54 219.53
2* 899.74 235.22 823.57 220.22
3* 833.42 220.29 772.62 206.46
4* 900.31 235.81 801.86 221.95
5% 884.95 233.77 781.14 218.37
6* 843.23 220.17 742.85 211.59
7* 781.56 212.21 680.64 196.71
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Fig.3 Comparision of tensile strength and tensile modulus of test piece prepared by different molding methods
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Tab.4 Theoretical mechanical properties of test pieces

B FL 58/ MPa hrfiiat/ GPa
I 901 236.27
2# 859 227.67
3# 798 214.71
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Fig.4 Comparision of bending strength C, of
test piece prepared by different molding methods
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