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Abstract: To achieve stable grasping of high-temperature forgings, this paper designs a clamp-type

LI Xianglong'

end effector driven by dual pneumatic cylinders. Key structural parameters are determined through kine-
matic, dynamic, and finite element analyses. A center-closed pneumatic system and a PL.C-based control
system are developed, and grasping performance experiments are conducted. The two cylinders of the end
effector have maximum strokes of 33. 1 mm and 32. 3 mm, with corresponding maximum driving forces of
1178.1 N and 752.9 N, respectively. The system shows the best dynamic response at a speed control
valve opening of 60%. The end effector exhibits good adaptability in grasping forgings at various positions
and meets the requirements for automatic grasping and repositioning of hammer-forged workpieces.
Key words: hammer forging; manipulator; end effector; kinematic analysis; pneumatic control
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Tab.1 Robot kinematic and dynamic parameters
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Fig.1 Overall structure of the end effector
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Fig.2 3D Model of the bottom clamping mechanism
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Fig.3 3D Model of the top pressing mechanism
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Fig.6 Clamping procedure for the forging blank with
the back side facing up
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Fig.7 Clamping procedure for the forging blank with

the front side facing up
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rod movement along the Z-axis
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Fig.12 Simulation curve of the pressing plate moving
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