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The Influence of Different Pressure Difference and Feeding Speed on the
Expansion of Carbon Fiber in the Process of Air Flow Spreading
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Abstract In order to explore the influence of different outlet pressure difference and feeding speed on the
expansion effect of carbon fiber bundles in the air spreading process, an air spreading platform was established
according to Venturi principle. The process of carbon fiber broadening was recorded, and the ratio and uniformity of
carbon fiber broadening at different stages were calculated under different technological parameters. The results show
that the carbon fiber bundles with a broadening rate of more than 400% and a broadening uniformity of more than
90% can be obtained by the air flow spreading test platform. The expansion rate of the carbon fiber bundle is
positively correlated with the outlet pressure difference and negatively correlated with the feeding speed. The
evenness of the expansion of the carbon fiber bundle is negatively correlated with the outlet pressure difference and
positively correlated with the wire feeding speed.
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Fig. 1 Schematic diagram of airflow expansion fiber
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Fig.2  Air spread fiber test bench
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Fig. 3 Geometrical information diagram of air spreader
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Fig. 4 3D model of air spreader
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Fig. 6 Comparison of tow shape before and after heat gun

blowing
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Tab.1 Comparison table of centrifugal fan frequency and
air flow inlet and outlet pressure difference

B OB He A R 2 /Pa
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Tab.2 Test scheme parameter of table 1
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Tab.3 Test scheme parameter of table 2
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Fig. 7 Drawing of a carbon fiber tow stretching to failure
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Fig. 8 The stretching of carbon fiber tow
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Tab.4 The width of a carbon fiber bundle

IS 1
25 2
A- B- C-
a 19 - -
b 29 22 -
¢ 43 38 25
d 63 50 36
e - 72 45
f - - 55
g - - 75
500
|- ®— V=40cm/min ”
450k @V '=60cm/min -
| 4 V=80cm/min
400 -
~ 350+ A
3 300k &
,}]:\ X
=2 o
250+
°
A
200}
u
150} =
o
=
l ()() 1 1 1 1 1 1 1 1 1 1 1 1 1

50 55 60 65 70 75 80 85 90 95 100 105 110
H T 22/Pa

B9 LT 2L R S5 %
Fig. 9 Elongation of carbon fiber tow
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Fig. 10 Comparison between a photo and a binary image
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Fig. 11 A diagram of the pixel points of the binary map
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Fig. 12 Distribution uniformity of carbon fiber tow
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