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Abstract. Based on the prediction formula of tensile strength for CFRP bars, weight of influence of the typi-
cal factors on material strength was evaluated, and the mechanism of intensity compensation in the process of
preparing CFRP bar was proposed. The results show that the effect of typical factors of carbon fiber tensile
strength and volume fraction effect on the tensile strength of CFRP bars is most significant (influence rate:
39.1%-46.7% and 43.5-52. 6%). They are the most important factors that determine the tensile properties
of CFRP bars. Nominal diameter has a certain effect on the tensile strength of CFRP bars (influence rate:
7.1%-15.4%). Influence of resin matrix strength on the tensile strength of the CFRP bar is not obvious (in-
fluence rate; 0.3%-1.0%). Compared to the other three factors, the influence of the tensile strength of resin
can be nearly neglected. According to the intensity compensation rule of the typical factors, the strength and
volume {fraction of carbon fiber in CFRP bars can be easily inferred.
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Table 1 Difference of tensile strength of CFRP bars with

different nominal diameters

No o/MPa V(/% D/mm omx/MPa omn/MPa  [6']n/%
1 4900 65 8-10 2800 2547 9.93
2 4200 65 6-12 2426 2309 5.07
3 4200 60 9.5-12 2166 2083 3.98
4 3600 70 6-10 2106 2034 3.54
5 3600 55 8-12 1456 1280 13.75
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Fig. 4 Intensity compensation relationship with some

typical factors for the tensile strength of CFRP bars
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