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Abstract

A composite gripper for truss type loading robot is designed to meet the loading requirements of
multi specification, stacked and stacked heavy hydraulic forklift workpieces. The composite grip-
per is composed of an electromagnet chuck and a pneumatic gripper, and has the characteristics of
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adaptive grasping surface, self-locking protection of the mechanism after grasping, etc. The com-
posite gripper can be flexibly combined into actuators suitable for workpieces of different speci-
fications to meet the requirements of grasping and handling forklift workpieces. The paper ana-
lyzes the structure and working principle of composite gripper and composite gripper combined
actuator, as well as the process of lifting and locking the forklift workpiece by the actuator. For the
key components, the ANSYS software is used to simulate and analyze, and the reliability of the grip-
per structure is verified; The ADAMS software is used to simulate the dynamics of the actuator under
the handling condition, and the change curves of the speed, acceleration and force on the gripper
during the feeding process are obtained, which verifies the stability and reliability of the compo-
site gripper combined actuator structure and meets the design requirements.
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Figure 1. Work piece loading task diagram of hydraulic forklift
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Figure 2. Analysis of hydraulic forklift workpieces
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Figure 3. Composite gripper assembly
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Figure 5. Composite gripper model
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Figure 6. Composite gripper set
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Figure 7. Composite gripper actuator
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Figure 8. Four composite gripper grab point bitmap
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Figure 9. Analysis diagram of adsorption lifting force
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Figure 10. Stress analysis diagram of locking handling
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Figure 12. Clamping jaw simulation result diagram
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Figure 14. Velocity and acceleration curve of actuator in Z direction
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Figure 15. Curve of total force on electromagnet chuck
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Figure 17. Simulation results of clamping jaw under impact force
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