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Constant-Force and Time-Controlling Machining of High
Accuracy Carbon Fiber Composite Antenna Reflector
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(1. College of Mechatronic Engineering and Automation, National University of Defense Technology, Changsha 410073, China;
2. Hunan Key Laboratory of Ultra-Precision Machining Technology, Changsha 410073, China)

Abstract; This paper proposed a constant-force and time-controlling machining method of carbon fiber
composite antenna reflector. By using the constant-force and time-controlling device, which controls pro-
cessing time of the tool and provides stable pressure through the constant-pressure cylinder, experiments
were carried out on carbon fiber composites to research the influence rules of processing parameters, i.
e. , abrasive grain size, pressure, and rotational speed, on the removal efficiency and stability of removal
function. Based on the influence rules of the processing parameters on the removal efficiency and stability
of removal function, a @390 mm carbon fiber composite antenna was machined with the proposed meth-
od, and the surface accuracy of the antenna reflector decreased from 117. 798 pm RMS to 27.28 pum
RMS through multiple iterative processing, which achieved certain and high accuracy modification on car-
bon fiber composites and proves the feasibility of the constant-force and time-controlling method for ma-
chining carbon fiber composite antenna reflector.
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Fig.3 The removal efficiency of different abrasive grains
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Fig.4 The removal efficiency of emery abrasive grains
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Fig.6 The removal efficiency of different revolution speeds
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