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[Abstract]  An optimization method incorporating the Improved Harris Hawks Optimization (IHHO) algo-
rithm is proposed for the lightweight research of a truss-type snowplow frame. Firstly, a finite element simulation
model of the frame is constructed, and its strength, stiffness, and modal characteristics are quantitatively analyzed
under various working conditions to determine its strength performance, stiffness performance, and natural frequen-
cies. Subsequently, the Response Surface Methodology is employed, using maximum deformation and maximum
stress as response variables, to optimize the cross-sectional dimensions of the frame beams, yielding three sets of op-
timal solutions. On this foundation, the IHHO algorithm is proposed by improving the HHO algorithm, and the ef-
fectiveness of the optimal solutions is verified using the IHHO algorithm. The optimization results show that the over-
all mass of the frame is reduced by 33.6%, with the maximum deformation decreased by 6.33%, the maximum
stress increased by 3.01%, and the first-order modal frequency decreased by 19.48%, effectively avoiding the reso-
nance range. This study provides an efficient and feasible optimization strategy for the lightweight design of truss-
type frames. The method demonstrates significant advantages in model construction and obtaining accurate estima-
tion results, offering theoretical references for engineering application in related fields.

Keywords: truss frame; lightweighting research; finite element simulation; response surface
method; THHO algorithm
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