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A New Design Method of Flexible Grasping Manipulator

HAN Zeguang ,XU Xiangxin ,HAO Ruiqgin ,BAI Xiaotian

( Shenyang Jianzhu University , School of Mechanical Engineering , Shenyang,China, 110168 )

Abstract; A new type of flexible grasping manipulator is proposed to solve the current grasping
manipulator’ s complex structure, multiple drive units, grasping target shape and material
limitations ,and determine the best structural shape of the end effector-flexible sheet. According to
the input and output motion characteristics and actual working conditions, the principle scheme and
structure design of the grasping manipulator are completed. The large deflection deformation of the
cantilever beam is used to equivalent the mechanical model of the end effector of the manipulator.
The ode45 function in MATLAB software is used to solve the mechanical properties, and the
ANSYS finite element analysis software is used to check the strength of the inverted trapezoidal
flexible sheet. The principle scheme design and structural design of the flexible gripping
manipulator have been completed, and the optimal structural shape of the end effector of the
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manipulator has been determined to be an inverted trapezoid. Under the same conditions, the

inverted trapezoidal flexible sheet has better bending performance , which provides better flexibility

for the gripping of the manipulator. Using this structure as an end-effector can not only achieve a

larger gripping range of the manipulator,but also save material to a greater extent, which provides

a reliable basis for the design of the manipulator.

Key words : grasping manipulator ;inverted trapezoidal ; flexible sheet;structural design
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