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Quality analysis of prepreg tow for automated fiber placement and its influencing factors

LIMin", WANG Qidan', GU Yizhuo®, WANG Shaokai', CUI Ying', LI Qinghui' , ZHANG Zuoguang'
(1. School of Materials Science and Engineering, Beihang University, Beijing 100191, China;

2. Research Institute for Frontier Science, Beihang University, Beijing 100191, China)

Abstract: In recent years, with the rapid development and application of automated fiber placement (AFP), the
demand for prepreg tow has increased considerably. However, no consensus has been achieved on the evaluation
system including the analysis method of the quality of prepreg tows in domestic. In this paper, the quality of prepreg
slitting tows had been comprehensively analyzed by systematic methods. It was found that the slitting qualities of
the domestic prepreg tows, including the width uniformity, the paralleling degree of fibers at the joint and the fiber
fracture at the edge were all well controlled by using image and weight analysis. Effect of preparation methods,
namely discontinuous hot-press process and continuous rolling process, on the quality of tow joint was investi-
gated through the tensile-shear strength and peeling force testing. The results show that the process temperature
and the time of duration are the key factors. In contrast, the joints made by continuous rolling process have more
stable mechanical properties than those prepared by hot-press process. Meanwhile, the joint performance is
impacted by the environmental conditions, wherein the humidity has more significant influence than the test
temperature. With the prolongation of storage at room temperature, the mechanical properties of the joints first
increased and then decreased. The DSC and IR characterization indicates that the property changes relate closely to
chemical reactions and increasing curing degree of the resin matrix at the interface. The fatigue performance of the

joint was tested by repeated roller passing and subsequent damage analysis. It reveals that the tensile-shear

KRB H: 2022-06-09; fEE HHA: 2022-08-22; RABH: 2022-09-05; MEH AR E: 2022-09-08 17:09:20
4B & Hidk: https://doi.org/10.13801/j.cnki.fhclxb.20220908.001

EETH: KA WWILIE (MJ-2019-F-01)

BISMEE R0 WL, 20, WA W, AR50 07 R e IE S48 E-mail: leemy@buaa.edu.cn

SIAR: 2R, EAF B, 55, [ ST HBURZAE R 1SR ST SRR R R 2R ). AR REAR, 2022, 39(9): 4420-4430.
LI Min, WANG Qidan, GU Yizhuo, et al. Quality analysis of prepreg tow for automated fiber placement and its influencing factors[J]. Acta
Materiae Compositae Sinica, 2022, 39(9): 4420-4430(in Chinese).


https://doi.org/10.13801/j.cnki.fhclxb.20220908.001
https://doi.org/10.13801/j.cnki.fhclxb.20220908.001
mailto:leemy@buaa.edu.cn

O

F1 Sl il 22 R T0IRE 78 A7 194 J5 Sk 3 A7 B G52 i PR

- 4421 -

strengths of the fatigued joints decrease with increasing roller temperature, higher tension and more turns.

Keywords: automated fiber placement; prepreg slitting tows; lap joint; mechanical properties; physical-chemi-

cal properties
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(a) Joint preparation methods

(b) Joint fatigue test device
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Fig.1 Schematic diagram of joint preparation methods (a) and joint fatigue test device (b)
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Table1 List of different parameters from different methods for the fabrication of prepreg joint

Process Group set Time/min  Temperature/C Pressure/MPa
Constant temperature and pressure 1,2,3,4,5 70 0.6

Hot-press process Constant time and pressure 2 50, 60, 70, 80, 90 0.6
Constant time and temperature 2 70 0.4,0.5,0.6,0.7,0.8
Constant temperature and pressure 2,5 70 0.6

Rolling process Constant time and pressure 50, 60, 70, 80, 90 0.6
Constant time and temperature 2 70 0.4,0.5,0.6
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Fig.2 Schematic diagram of the tensile-shear joint sample (a) and the t-peel joint sample (b)
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Fig. 6 Fracture morphology of the prepreg joint prepared by different pressure after tensile-shear test
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