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Design and Mechanical Performance Analysis of

Heavy-duty and Long-stroke Manipulator

CHENG Yi, WU Bingfang, SHI Kang
(School of Mechanical Engineering » Hubei Univ. of Tech., Wuhan 430068, China)
Abstract: In order to realize the heavy load and long-distance transportation of the robot arm, a kind of
feeding robot arm that can transport 2-12 tons of bar material is designed, and the combined mechanism
can achieve the purpose of 2700mm long-stroke transportation. In order to verify whether the structure of
the robot arm is reasonable and whether it is stable and safe during transportation, the paper carries out
static analysis, modal analysis and harmonious response analysis based on the robot arm model. The analy-
sis results show that the design of the robot arm beam meets the strength requirements. The maximum
displacement of the sixth-order mode vibration shape is too large, and it is necessary to design stiffeners in
the robotic arm to effectively improve the load capacity of the beam. In addition, the harmonic response a-
nalysis of the upper manipulator arm shows that when the frequency of the upper manipulator arm is at
100Hz, the maximum deformation is 0.11943mm; in order to verify the reliability of the finite element a-
nalysis, the mechanical beam is single-point excitation of the hammering method and the multi-point re-
sponse is picked up Spectrum, the maximum error between the theoretical analysis results and the experi-
mental test results is 4.0% , which occurs at the second stage. The agreement between the two is reasona-
ble. The results show that this manipulator meets the design requirements and can realize the functions of
heavy load and long stroke.

Keywords: manipulator design; modal analysis; harmonic response analysis; modal experiment
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