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Fig.1 External dimensions of typical large-scale components in the fields of aviation, aerospace and rail transit
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Fig.1 Multi-mobile robot collaborative parallel manufacturing system and robot types
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Fig.2 Key technologies for the research and development of machining robots with large workspace and heavy-duty process capabilities

[16]

20254E 556845 5 40] - piAT R EIA 57



- . .
—— Ix oru

FHN THLERA
U IRAL LT

HAN THLE AL ML

________________________________________________________

s AR XIS

kgl oAbt LM

L. M ______!21

B3 XHEmINIABRENEIT

Fig.3 Light-weight design of machining robot for the large-scale structures
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Fig.6 Measurement system for collaborative parallel manufacturing with swarm robots
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Key Technologies of Swarm Robotic Cooperative Parallel Manufacturing
System Integration for Large Scale Complex Components

WANG Zhe"?, FENG Fei’, GUO Feng’

(1. Dalian University of Technology, Dalian 116024, China;
2. Shanghai Quanpu Technology Co., Ltd, Shanghai 201504, China)

[ABSTRACT]

components in fields such as aerospace, marine navigation, and rail transit, this paper explores the key technologies

Guided by the requirements for highly efficient and high-quality processing of large-scale complex

of the multi-mobile robot collaborative parallel manufacturing system for large components, which is based on the
group robot clustered parallel manufacturing system. Centering on the processing technology requirements of typical
large-scale components, and based on the design and development of various and multi-form mobile robots, including
mobile measuring robots, mobile machining robots, and mobile assembly robots, this paper puts forward a collaborative
parallel manufacturing scheme based on multi-mobile robots, a robot body design scheme for robotic machining of large
components, a multi-modal collaborative robot sensing and measurement scheme, as well as control schemes for the multi-
robot collaborative machining robot body controller and the group machining robot system. It elaborates on the control
strategies and schemes for multi-group robots in mobile machining. Regarding key technologies such as the collaborative
parallel machining methods for groups of machining robots, large component measurement, and group robot collaborative
control, this paper not only explores ways to improve and optimize the performance of domestic industrial robots from
the aspects of robot body research & development and controllers but also attempts to broaden the working ideas for
subsequent large component processing in aerospace and other fields.

Keywords: Large-scale structure; Autonomous mobile robot; Swarm robot; Autonomous control;

Parallel manufacturing with multi-robot
(T * %)
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