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Fig.1 Robotic revolution-and-rotation belt grinding equipment
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Precision Robotic Belt Grinding Technology for High-Steepness
Conformal Radome

NIE Huahai', GUO Bing', FENG Junliang', PENG Jiyou', ZHAO Qingliang', YAO Honghui’
(1. Center for Precision Engineering, School of Mechatronics Engineering,
Harbin Institute of Technology, Harbin 150001, China;
2. Zhongshan Spricision Technology Co., Ltd, Zhongshan 528437, China)

[ABSTRACT] High-steepness conformal radome, due to its unconventional shape, cannot be effectively deterministically
polished using conventional techniques. Therefore, it is imperative to develop a polishing apparatus and process method
featuring good adaptability, high degrees of freedom, and excellent machining stability specifically for high-steepness
conformal radome. This study first constructed a robotic belt grinding system suitable for high-steepness conformal radome.
Secondly, based on polishing process experiments, a removal function model of revolution-and-rotation belt grinding was
established. Finally, constant-overlap grinding path and a dwell time solution algorithm were developed, enabling form
correction polishing of high-steepness conformal radome, reducing the surface roughness Ra value to within 3 nm and
converging the overall surface form error PV value to within 3 pm.

Keywords: High-steepness conformal radome; Robot wheel belt polishing; Removal function model; Trajectory planning;

Dwell time; Surface figure error
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