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Fig. 1 Schematic illustration of the experimental

graphitization device
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Fig.2 Carbon fiber modulus when using

different laser powers
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Fig.3 Tensile strength of carbon fiber when

using different laser powers
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strength for different laser powers
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Fig.4 Tensile strength fitting curves when using different laser powers
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Fig. 6 SEM images of materials obtained when using different laser powers
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Table 2 Mechanical properties of carbon fibers under

different drafting forces
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Table 3 Performance of carbon fibers having different diameters under various laser powers
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Mechanical properties of laser graphitized pitch-based carbon fiber

YU YaoYao' TAN Jing' KAI WuZhen’” YANG WeiMin' CHENG LiSheng'

(1. College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
2. Textile Industry Science and Technology Development Center, Beijing 100027, China)

Abstract; In an attempt to improve the mechanical properties of pitch-based carbon fibers, graphitization of me-
sophase pitch-based carbon fibers using a custom-built ultra-high temperature laser graphitization device has been
investigated. Multiple sets of samples were prepared by changing the laser power, drafting force and carbon fiber
diameter during the experiment. The variation in tensile strength of pitch-based carbon fibers as a function of tem-
perature was studied, and the influence of the drawing force and carbon fiber diameter on mechanical properties
during graphitization was analyzed. The results show that pitch-based carbon fibers can withstand a maximum laser
power of 360 W during graphitization, under which conditions the tensile strength of the resulting material can be
increased from 1. 0 GPa to 2. 5 GPa. In the carbon fiber tolerance range, the mechanical properties of the materials
increase with increasing temperature and drafting force. In particular, the mechanical properties of carbon fibers
with smaller diameter increase most significantly.

Key words: mesophase pitch based carbon fiber; mechanical property; laser; modulus; graphitization
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