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Abstract. Aiming at the problems existing in the practical application of potato peeling machines, such as
low peeling efficiency, high damage rate and severe wear of key components, this study takes the brush roller,
the core component of the peeling machine, as the optimization object. Combined with mechanical analysis
and material properties, a corresponding optimal design scheme is proposed. According to the design
requirements, lightweight design is carried out for the brush roller to reduce its mass, and a mathematical
model for optimal design is established. Various constraints include speed limit, stiftness condition, power
limit, torsional strength limit and boundary condition limit. The optimal dimensions are obtained by running
the corresponding program in MATLAB software. Then, the optimal design is carried out based on the
optimal design theory, and finite element analysis is performed on the brush roller.
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Table 1 Stress Parameters of Brushes in Each Part
TRUE B2 7 (30~40Kk 171 54 5) HAZ ] (B IEE)
JEZE 1R 15-24kg 18-31kg
EAA 2 AR 2-3.3kg/HR 2.5-4kg/fR
PR RO 10-12kg 12-15kg
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T LB Z B 2 297 SON.
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Table 2 Inspection of Original Brush Design Parameters
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& 3 MG X R AL B SRR S AT B R AL, 5 ARG SR,
Fi MATLAB R FS3 T2 TSR R E .

Grand Altai Research & Education Hayxka u o6pasoBanue Boabioro Aaras
Bemmyck 1 (26)'2026 10.25712/ASTU.2410-485X.2026.01 110



CereBoe nspanue Cosera pekTopoB By30B boabmoro Aaraa

3 HEMIELSE
Table 3 Diameter Optimization Results
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Table 4 Reference Table
of Conventional Brush Filament Lengths
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Figure 1. Partial view of brush
roll modeling
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Figure 2. Load and boundary constraint diagram
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Figure 3. Total deformation diagram
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Figure 4. Equivalent elastic strain diagram
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