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Fig.1 Structure diagram of microgravity simulation platform and its single limb
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Fig.2 Pneumatic—electric hybrid control diagram of 6-DOF microgravity
simulation platform
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[ABSTRACT]

HIL (Hardware-In-the-Loop) simulation is one of the key technologies for aerospace devices to imple-
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ment microgravity simulation experiment on the ground, where the hardware system needs high carrying capacity, high
frequency response and high precision control performance. Therefore, a hybrid pneumatic-electric actuator is proposed for
the 6-DOF microgravity simulation platform. Each leg of the platform is composed of a cylinder and a servo motor in par-
allel. The cylinders support 80%-90% of load and the servo motors ensure the high accuracy of the control system. Since
the pneumatic force control system is a highly nonlinear system, an integral-linear active disturbance rejection controller
(I-LADRC) is proposed. Compared to the PID algorithm, this controller provides a higher precision, faster response and
stronger robustness.

Keywords: Hybrid pneumatic-electric control; Microgravity simulation; Stewart platform; Pneumatic force control;
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Accuracy Compensation Technology for Robot Based on Mechanical
Joint Feedback
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[ABSTRACT]
flexibility and low cost, but poor absolute positioning accuracy of industrial robot is the bottleneck that constrains their

Industrial robots have been increasingly applied to aircraft automation assembly lines due to their high

development. In order to further improve the positioning accuracy of the robot, a positioning accuracy method based on
mechanical joint feedback is proposed. This method is applied to control the robot by installing the absolute gratings at the
joints and the semi-closed-loop control is established for reducing the effect of the joint error on the position of the end ef-
fector and increasing the positioning accuracy of joints. The experimental result shows that the absolute error of the robot
is reduced from 1.125mm to 0.167mm. This method can effectively improve the absolute positioning accuracy of the robot
and realizes the high precision control of the robot.

Keywords: Industrial robot; Mechanical joint feedback; Motion backlash; Position accuracy; Accuracy compensation tech-

nology (Vi # L)

T2 WA RIS EA - 201845 615 55 410]



