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Abstract

The derrick as the key construction of the well repair machine plays a decisive role in its perfor-
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mance. The derrick will be damaged by various factors in the process of use, and the degree of
damage is rapid. The current well repair machine industry is relatively mature. Companies focus
on the research and development of well repair machines mainly considering the structure of
lightweight and work stability. The first stage is to carry out finite element analysis by modifying
the derrick material and beam unit cross-section to compare the stress magnitude of the derrick
corresponding to different cross-section selections and arrive at the derrick design scheme with
the lowest stress and the most stable structure. The second stage is to obtain the structural stress
and deformation of the derrick using finite element analysis, and to reduce the stress magnitude
at the dangerous cross section of the derrick by improving the internal stress transfer, and then
redesign the derrick to reduce its weight. The third stage is to optimize the structure of the derrick
by using optimization algorithms such as topology optimization based on the results of finite ele-
ment analysis to remove redundant parts and achieve the lightweight study of the derrick while
ensuring the reliability of the structure. The future research of light weight of derrick can unify
structural stability and mass minimization to achieve multi-optimization objectives, and the re-
search of light weight of derrick can also be extended to the research process of other large space
trusses.
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