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Mechanical Properties of Honeycomb Composite Sandwich Structure with

Applications to Precision Machine Tools

HUANG Hua, LI Yuan, GUO Runlan

(School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730000, China)

Abstract: To improve the static, dynamic and thermal stiffness of a machining center column,
the honeycomb cell structure is introduced in the redesign of the key parts of the machining
center. For the insufficient bearing capacity of honeycomb structure in the coplanar direction of
the traditional hexagonal honeycomb cell, the protective wall is constructed on the outer side of
the honeycomb cell to form the honeycomb-like structure. Simulations and the mechanical
property analysis indicate the better specific stiffness and bearing capacity of the strengthened
structure. The properties of the column filled with star-shape or #-shape and honeycomb
structures are compared, the advantages and disadvantages of this redesign scheme are evaluated
from the qualitative and quantitative aspects. The suffering force of the cutter under actual
working condition and the heat generation of the spindle box and guide rail are calculated. The
force and heat loads are exerted to the column, and the static, dynamic and heat dissipation
performances of the redesigned column structure are analyzed. The results show that compared
with the #-shape rib-filled column, the mass of the honeycomb-filled column is reduced by

4.21%, the deformation along the z-axis is reduced by 39. 5%, the first-order natural frequency
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is heightened by 29.22% ., and the thermal steady-state time is reduced by 81. 39%.

Keywords: precision machine tool; honeycomb-like structure; specific stiffness; column; thermal

load; heat dissipation performance
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