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Development of Ice—breaking Attachment and Its Working Device for Motor Grader
Qu Hongxue, Wei Qinggui, Xiao Xingyuan, Li Jian
Loader Research Institute, Guangxi Liugong Machinery Co. , Ltd. , China Guangxi Liuzhou 545000

Abstract: To expand the multi-functional application scenarios of the bulldozer and meet the customers' demands for special
operations such as ice-breaking, a multifunctional working device that can quickly switch between conventional buckets and
ice-breaking tools was designed. The core of this design lies in optimizing the structure of the conventional swivel support
mounting base, adding side pin shafts and back mounting seats. Meanwhile, the locking pin shafts configured on the left and
right can effectively prevent the swivel support mounting base from rotating during operation, avoiding the machine from
slipping. When installing the bucket, only the special mounting seat for ice-breaking tools needs to be removed, significantly
improving the applicability and operation efficiency of the equipment. Through finite element analysis, the overall stress
level of this design scheme is lower than that of a certain mature model used as a benchmark, and the structural safety factor
is higher. This research not only successfully addressed the specific technical requirements of the bulldozer in ice-breaking
conditions, but also its modular and expandable design concept provides valuable references and directions for the adaptation
of other special attachments to the working devices of construction machinery.

Keywords: Bulldozer; Working device; Structural optimization; Finite element analysis
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