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Lightweight design for columns of machining tool based on
orthogonal experimental method

Xinpeng Xu
Nantong Guosheng Electromechanical Group Co., Ltd., Nantong, Jiangsu, 226003, China

Abstract

Taking machine tool column structure of stiffened plate, thickness of steel plate, diameter of hole as test factors, and taking the
weight of column, maximum deformation, the first-order frequency and maximum stress as the evaluation index. Orthogonal test was
designed with three factors and four levels. Quadratic orthogonal experiment was used to get the best parameter combination after
preliminary screening out several excellent combinations of parameter. After optimization, the lightweight effect is remarkable that
the weight reduced by 288kg, maximum stress was reduced by 6%, the first order natural frequency also increased with the maximum
deformation substantially unchanged.
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