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Abstract. In this paper, the progress in low cost preparation technology of carbon fiber and composite materials from the
aspects such as the polymerization of polyacrylonitrile (PAN) , preparation of precursors, pre-oxidization and carbonization
process were reviewed. The high cost of carbon fiber composite materials includes not only the cost of carbon fiber, but al-
so the manufacturing cost. The low cost manufacturing technologies of carbon fiber composite materials were briefly intro-
duced, including RTM/RFI, automatic fiber placement, filament winding, pultrusion and electron beam solidification. Fi-
nally, it is specifically mentioned that the cost of carbon fibers will be essential for replacing steel. Therefore we should at-
tach great importance to research and development of efficient and low cost new preparation technologies on carbon fibers.
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Table 1 Casts shared in fabrication technologies of

carbon fibers

Technologies Cost/$ -1 b~" Cost ratio/ %
PAN original fibers 5.04 51
Oxidating 1. 54 16
Carbonizing 2.32 23
Surface pulping 0.37 4
Coiling pack 0.61 6
Total 9.88 100
Note: 1 1b=0.452 kg
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Fig. 1 Photos of plasticized melt-spun PAN fibers
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Fig. 2 SEM images of melt-spun PAN fiber (a) and its
cross-section (b)
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Fig. 3 Stress-strain curves of different PAN precursors: (a) melt-

spun PAN fiber and (b, c¢) two kinds of commercial PAN

original fibers
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Fig. 4 Microwave assisted plasma carbonization furnace
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