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Fig.1 Hybrid fiber CNG2 cylinder structure diagram
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Table 4  Calculation of cyclic parameters and fatigue
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STUDY ON THE THICKNESS MEASUREMENT METHOD OF MULTILAYER
ANNULAR WINDING COMPOSITE MATERIAL BASED ON INDUSTRIAL CT
JIANG Bai-hong YU Shizhang DONG Jiaqu ZHANG Kai
( Research Institute of Aerospace Special Materials and Technology Beijing 100074 China)

Abstract: Focusing on the multislice winding composite laminate” thickness measurement a fast thickness
measurement method based on industrial CT technology was proposed. Based on the characteristics of the CT image
of annular component section at first the circle center of the annular component was quickly determined by using
two strings. Then the boundary of different materials in industrial CT image was determined by half-height method.
Finally the thickness of composite material along radius direction is calculated according to the gray curve variation.
A doubledayer annular contrast standard sample was tested the thickness measurement of the standard sample was
realized by using the proposed method of this paper and the results were compared with the three-coordinate sys—
tem’s measurement results. The comparisons proved that the proposed method of this paper can realize the rapid
measurement of arbitrary layer thickness of multi-dayer annular composite components and the maximum relative er—
ror is less than 1% for the measurement of annular contrast standard sample thickness.

Key words: composite material; thickness measurement; industrial CT; half-height method

FINITE ELEMENT ANALYSIS AND FATIGUE LIFE PREDICTION
OF HYBRID FIBER CNG2 CYLINDER
XIE Zhigang' > CHEN Xiao—qin' LU Xu<in' ZHANG Hong=ing’

( 1. Department of Mechanical and Electrical Engineering Shantou Polytechnic College
Shantou 515078 China; 2. Institute of Process Equipment and Control Engineering
Zhejiang University of Technology Hangzhou 310014 China,

3. Jiaxing Special Equipment Testing Institute Jiaxing 314050 China)

Abstract: Promoting gas vehicles is of great significance for haze treatment and use of clean energy. On the
base of establishing a carbon/glass hybrid fiber CNG2 gas cylinder finite element model the stress difference about
liner and fiber layer under two conditions without preloading and preloading is analyzed. By reading the nominal
stress intensity of the dangerous point of the liner cylinder during loading history the local stress and strain under
low cyclic fatigue loading are calculated firstly and then the fatigue life is calculated by combining Manson-Coffin
formula. The calculation results show that blending with carbon fiber can increase the fatigue life of cylinders by 7%
in the absence of preloading. Meanwhile the local stress concentration of the liner is improved. The fatigue life of
pre-tightened hybrid fiber cylinders is further increased by 19%.

Key words: carbon/glass hybrid fiber; CNG2 cylinder; preload; fatigue life
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