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Surface Morphology Prediction of Preforms in Rotational Braiding Process
Based on Yarn Interlacement

ZHU Xiangyu', SHAN Zhongde"?, SUN Zheng'*, GUO Zitong"*, WANG Yaoyao"*, LIU Jiale',
GAO Yicen', SUN Xianpeng®
(1. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics & Astronautics,
Nanjing 210016, China; 2. State Key Laboratory of Mechanics and Control for Aerospace Structures,
Nanjing University of Aeronautics &. Astronautics, Nanjing 210016, China;
3. Nanjing Changjiang Industrial Technology Research Institute, Nanjing 211500, China)

Abstract: Rotary braiding is an efficient composite preform molding process, and the design of process
parameters during braiding is crucial to the preform’ s forming quality. Traditional models, due to their
neglect of the interactions between yarns, result in significant discrepancies between the predicted and actual
braiding angles. Based on the mechanism of fabric braiding, this paper divides the interlacing point behavior
regions during the braiding process, defines the generation and consumption speeds of yarn interlacing points,
and establishes a mathematical model of rotary braiding based on the conservation of interlacing points in the
preform. The model achieves accurate predictions of the braiding angle and yarn width of the preform.
Furthermore, the validity of the model is verified through braiding experiments using a variable cross-section

mandrel. Experimental results show that the model effectively reflects the hysteresis phenomenon of braiding
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angles and yarn width changes during the variable cross-section braiding process and explores the impact of

different speed ratios on the surface quality of the preform.

Key words: rotational braiding ; braiding angle; prediction model; interlacement points
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Fig.1 Schematic of continuous rotary braiding process
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Fig.2 Continuous rotary braiding equipment
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Fig.3 Positions of angle wheel groove and carrier
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Fig.5 Principle of interlacing point generation

T — JA i, 2 LR 20 L AR G [ 2 56 ) 1 K 7 52 41
PRt 52 2 A 5k JEE T 2R

2
14
U

SZE (6)

K ong AL IREGE, T — 20 S 56— 8 iy
s I TH) o 52 LA B 2 110 ) B 0 SCAE T BRI [l
P G UG 5 BT 2R N S8 A R

A B 20 2 S BT o0 A WAL 6 i s, T A
A LA JE 1) 43 S 0 Ry 2/ng 22 TE AR R BT, 5
JEE phy 45 20 8 B9 BE RO AR R OR N dnD/nge TE
I 6] 0 e PN A 1] 3 T 9 3 0 A ol 2, 12 B Ok
200 R G BURY 20 2 14 7 17 B R (B 2 2 i (2 78 )
O o ) % iy LRI S o b R S BB T R
RN N

( _ )dt
Uy — Ny d[ nq v d[

Abep N W H O OB B . S22 AR
T Y W) B R SO A B AL N ] P DR B Y
SEUU R A B, 8 B R T TR ) SOR RE

K6 scgl il Fe bt 2l

Fig.6  Principle of interlacing point consumption
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Fig.7 Preform segmentbraided on variable-diameter mandrel
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