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Spreading Process Simulation and Experimental Investigation for
a Carbon Fiber Pneumatic Spreader

HUANG Bo'*, YUAN Shoutong', XUE Jialun'
(1. Robot Research Institute, Harbin Institute of Technology (Weihai) , Weihai, Shandong 264209, China;

2. State Key Laboratory of Robotics and System, Harbin Institute of Technology, Harbin 150001, China)

Abstract: A multistage pneumatic spreading system was used to spread carbon fiber tows to solve
bad invasion of middle and large carbon fiber tows. A computational fluid dynamics(CFD) model
of the internal flow field in fiber pneumatic spreader was established based on Reynolds-averaged
Navier-Stokes equations and the characteristics of the flow pattern in the spreader were simulated
and the effects of air flow distribution and lateral velocity on spreading process were analyzed.
Experiments were carried out to investigate the effects of the inlet width of the spreader, the
height of the wind shield and the tilt angle of the clapboard on spreading process to optimize the
structure of the spreader. It is determined that the optimal height of the wind shield and tilt angel
of the clapboard are 10 ~20 mm and 16°, respectively, with a little inlet width. The flaws of
branching and spreading uneven resulting from the trace of fiber tow deviating from symmetry
plane of the spreader can be avoided. Thin carbon fiber tow shows its good uniformity, and
different width can be obtained and the spreading magnification of width can achieve more than 3
times.

Keywords: pneumatic spreading; carbon fiber; spreading; spreader; uniformity
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