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Private Consumption Indicators
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Frivate Investment Indicators
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Research and Technology

Article Title Optimal design of hydraulic excavator working device based on multiple

Author
Year

Abstract

Source

surrogate models

Qingying Qiu, Bing Li and Peien Feng

2016

The optimal design of hydraulic excavator working device is often characterized by
computationally expensive analysis methods such as finite element analysis. Significant
difficulties also exist when using a sensitivity-based decomposition approach to such
practical engineering problems because explicit mathematical formulas between the
objective function and design variables are impossible to formulate. An effective alternative
is known as the surrogate model. The purpose of this article is to provide a comparative
study on multiple surrogate models, including the response surface methodology, Kriging,
radial basis function, and support vector machine, and select the one that best fits the
optimization of the working device. In this article, a new modeling strategy based on the
combination of the dimension variables between hinge joints and the forces loaded on
hinge joints of the working device is proposed. In addition, the extent to which the accuracy
of the surrogate models depends on different design variables is presented. The bionic
intelligent optimization algorithm is then used to obtain the optimal results, which
demonstrate that the maximum stresses calculated by the predicted method and finite
element analysis are quite similar, but the efficiency of the former is much higher than that
of the latter.

http://ade.sagepub.com/content/8/5/168781401664 7947 .full.pdf

(a) (b)  (©

Figure 2. Finite element model of the working device: (a) boom model; (b) arm model; and (c) bucket model. 16
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