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Simulation and optimization of the assembly production line of
air conditioning compressors based on RobotStudio
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Abstract; To address the bottleneck problems in the air conditioner compressor assembly process on the outdoor unit production line, such
as high labor intensity, low robot teaching efficiency, and difficulty in ensuring motion accuracy, a collaborative optimization scheme based
on industrial robot simulation ( RobotStudio) is proposed. A high-precision 3D production line model is constructed, and Smart component
technology is integrated to achieve dynamic logic design of the workstation, covering core functions such as conveyor control, fixture
interaction, and outdoor unit baseplate positioning. Combined with parameterized analysis of tool center point (TCP) velocity, the robot’s
motion trajectory, power, and energy consumption characteristics are quantified, and a multi-objective optimization model is established,
forming a closed-loop technical system of " simulation optimization-parameter migration-production line verification. " Experimental
application shows that by optimizing the TCP speed to 1 000 mm/s, the optimized assembly cycle time is reduced to 6.5 seconds, energy
consumption per operation is reduced to 2 000 J, and overall efficiency is improved by 35%. This virtual simulation optimization scheme
provides technical support for the commissioning of gree electric appliances’ intelligent manufacturing production line and has significant
engineering promotion value.

Keywords: industrial robot; RobotStudio; air conditioning compressor; simulation optimization; energy consumption analysis; virtual
commissioning
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Fig. 1 Air conditioner compressor assembly layout
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Tab.1  1/0 signal logical relationships of workstation components
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Tab.4 Attribute connection relationships of the outer machine base
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