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Calculation Method of Minimum Length Retained in Cylinder for
Swash-plate Plunger Pump Based on Energy Loss

Cheng Huanbo' Liu Zhifeng' Xie Ping" Zhan Yifei' Yuan He'
(1. School of Mechanical and Automotive Engineering, Hefei University of Technology, Hefei 230009, China
2. Guangxi Liugong Machinery Co. ,Lid. , Liuzhou 545007, China)

Abstract: Based on the energy loss analysis of the sliding pair between plunger and cylinder, a
mathematical model of overall efficiency loss was established. Based on the principle of minimum overall
efficiency loss, a calculation method of minimum length retained in cylinder was proposed. In order to
ensure the plunger was not stuck during the relative movement because of friction self-locking, a strength
check method of the sliding pair was proposed to validate the rationality of the calculated minimum
length. And according to the strength check method, the minimum length and corresponding plunger
geometry length were calculated. Under the principle of minimum loss of total efficiency, the optimum
clearance of sliding pair was calculated by the strength check method. A case analyzed and verified the
correctness of the calculation method, the calculated minimum length is 35 mm or 40 mm for the plunger
pump used on an engineering machinery, the corresponding optimal clearance is 0. 012 mm or 0.012 7 mm,
and the theoretical calculated overall efficiency loss is 0. 3% .

Key words: Swash-plate plunger pump Minimum length retained in cylinder Overall efficiency loss

Optimum clearance
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Topology Optimization of Continuum Structures Using Node Variable Method

Zhan Jinging Yang Kang Huang Zhichao
(School of Mechanical and Electrical Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: A topology optimization design of continuum structures using node variable method was
proposed not only to avoid the phenomenon of numerical instabilities but also to consider the
manufacturing requirements. Within the defined sub-domain, the projection function independent on
element mesh was adopted to represent the relationship of node design variables and node density
variables. It could achieve the minimum length scale constraint of the topological solution to meet
processing requirements. With the objective function developed by the minimum strain energy to meet
stiffness requirement, and the volume used as the constraints, the topology optimization model of
continuum structure under minimum length scale constraints was developed. The method of moving
asymptotes was adopted to solve the topology optimization problem. The numerical examples indicated that
the approach could avoid the phenomenon of numerical instabilities and obtain distinct topological
structure which is convenient for manufacturing.

Key words: Continuum structures Topology optimization Node variable method Projection function



