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Resin Content Control of Prepreg Tow for AFP
Based on Hot-Melt Method

Xu Ting, Li Yong s Huan Dajun, Yan Xitao, Xiao Jun
(College of Material Science and Technology. Nanjing University of
Aeronautics &. Astronautics, Nanjing, 210016, China)

Abstract: The high modulus carbon fibre is usually used in orbiting craft due to its properties of multi-
variety, small quantities and high quality. Quality control of prepreg tow for automated fibre placement
(AFP) is discussed. With the help of the hot-melt impregnation winding method, the resin content of
the fiber bundle under different processing parameters is analyzed. And the orthogonal experiment is de-
signed to explore the influence degree of each factor. The result shows that: the most important influ-
ence factor is the gap between limiting roller and impregnation roller, and the winding speed, resin tem-
perature, speed ratio, and unreeling fibre tension are successively important. The optimal combination
of process parameters to prepare HS40/CY-10W high modulus carbon fibre prepreg tow is determined:
The gap between two rollers is 0. 15 mm, the winding speed is 12. 56 m/min, the resin temperature is
100 °C, the speed ratio is 60% , and the unreeling fibre tension is 13 N. Under the optimal combination
of processing parameters, the prepred prepreg tow is stable and continuous with resin content as 34. 0%
1.0% and coefficient of variability equal or less than 0. 79% , which can meet the requirement for AFP.
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Tab.1 Device parameter list

28 Tension/N Gap/mm Temperature/°C
BUE TG 3~20 0.08~0.50 <150
Velocit
%%t Speed ratio/ % ¢ OCIA y/,
(m * min ')
BHIEE  50~150 <50

L2 SRB#MH

BT HE RAT AR AE A BB ER BB H AR =38
25 ) 0 SR R A R 2T 4R HS40, AR RES o &
2 3.

R2 HAOBRFHEERMEBEMESH
Tab.2 Physical properties of carbon fiber HS40

28 Number Tensile strength/ Tensile modulus/

MPa GPa
Bfa 12 000 4 610 455
ok Linear density/ Density/
= (g+km™) (g+em™?)
BUE 429 1.85
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Fig. 2 Curve of viscosity-temperature of CY-10W
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Fig. 4 Plot of resin content against unreeling

fibre tension
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Tab.3 Factor level table of prepreg tow preparation experi-
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Tab.4 Orthogonal analysis of experimental results
. A B C D E Resin content/ % Sum/
R Tension/N  Gap/mm  Speed ratio/ % Velocity/ (m *min~ ") Temperature /°C 11 %
1 3 0. 10 50 6. 28 80 26.42 26.72 53.14
2 3 0.15 60 12. 56 90 35.06 34.58 69. 64
3 3 0. 20 80 18. 84 100 37.54 38. 20 75.74
4 3 0.25 100 25.12 110 38.16 37.98 76. 14
5 8 0.10 60 18. 84 110 25.97 26. 67 52. 64
6 8 0.15 50 25.12 100 34.02 34.76 68.78
7 8 0. 20 100 6. 28 90 40. 05 39.59 79. 64
8 8 0.25 80 12.56 80 40. 97 40.13 81.10
9 13 0. 10 80 25.12 90 26. 87 27.89 54.76
10 13 0.15 100 18. 84 80 35. 86 35. 26 71.12
11 13 0. 20 50 12. 56 110 35. 96 34.90 70. 86
12 13 0.25 60 6. 28 100 41.42 42.52 83.94
13 15 0. 10 100 12. 56 100 29.63 30. 07 59.70
14 15 0.15 80 6. 28 110 35. 88 36. 66 72.54
15 15 0. 20 60 25.12 80 35.07 36. 05 71.12
16 15 0.25 50 18. 84 90 39.52 40. 14 79. 66
Ki; 274. 66 220. 24 272. 44 289. 26 276.48
K;; 282.16 282.08 277. 34 281. 30 283.70
K;; 280. 68 297. 36 284. 14 279.16 288.16
K, 283.02 320. 84 286. 60 270. 80 272.18
ky; 34.33 27.53 34. 06 36. 16 34.56
ks; 35.27 35. 26 34.67 35.16 35. 46
ks; 35.08 37.17 35.52 34. 89 36.02
ky; 35.38 40. 11 35.83 33.85 34.02
R 1. 05 12.58 1.77 2.31 2.00
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