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Design of three-dimensional complex shaped overall
braiding chassis device

ZHANG Zhiyi HE Xinhai ZHANG Ting YANG Honglei CHENG Jiaji
( School of Materials Science & Engineering Xi‘an Polytechnic University Xi‘an Shaanxi 710048 China)

Abstract In order to improve the automation degree of three-dimensional special-shaped overall braiding
to thereby improve the braiding efficiency by analyzing existing general methods and mixed style braiding
method for three-dimensional special-shaped preforms and a chassis device capable of realizing special—
shaped braiding a driving device using a stepper motor as the fixed guide rail was proposed. By
combining with the positioning function of direct current electromagnet at both ends of the guide rail the
control of DMC5400A four axis trajectory card 10C1280 10 expansion card and STM32F103
microcontroller was adopted to realize the chassis device capable of automatically braiding various special—
shaped preforms. The structural composition and working process of special-shaped braiding of the chassis
device were analyzed. The results show that the braiding process using the chassis device in combination
with the control system can realize the flexible manufacturing of special-shaped preforms and has broad
application prospects.
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Fig. 1 Principle diagram of general braiding method ( a) and
mixed style braiding method (b) of 3-D  -shaped

overall braiding technology
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Fig.5 Chassis initial array diagram of braiding  -shaped
fabric 8 x 6 patterns. ( a) initial braiding array of eight—
step 1 x 1 style; (b) initial braiding array of
four-step 1 x3 and 3 x 1 styles
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