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Dynamic Stiffness of Encoder Mounting Bracket Based on Lightweight Design

HAN Jian-mei
(Yongcheng Vocational College, Yongcheng 476600, China)

ABSTRACT: The work aims to improve the encoder detection accuracy, study the frequency topology optimization of
encoder mounting bracket to achieve lightweight structure and improve its dynamic stiffness characteristic. According to
the actual working condition of the encoder mounting bracket, the finite element pre-processing was conducted on the
encoder mounting bracket based on HyperMesh. With the loading node frequency response displacement of encoder
mounting bracket minimized as the objective function of optimization, and the structural volume ratio before and after
optimization as the constraint condition, the frequency response optimization model of the encoder mounting bracket
was constructed and solved based on OptiStruct. Meanwhile, the OSSmooth was adopted to extract and reanalyze the
CAD model of optimized results. The comparison of results before and after the optimization showed that, the dynamic
stiffness of the encoder mounting bracket could be ignored in x direction and the value increased from 2564.25 to 5932.11,
and from 62 500.36 to 109 792.54 respectively in y and z directions. The first order natural frequency was significantly
increased from 3860.664 Hz to 8380.32 Hz. The proposed method not only improves the dynamic property of encoder
mounting bracket in the working process, but also reduces its manufacturing material, thus achieving the lightweight
structure.
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Fig.1 Fixed length transport of can packaging box
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Fig.4 Finite element model of encoder mounting bracket

[M]i+[Clx+[K]x=F(1) (1)

[M] (€]

x=- )

OptiStruct

S ==
oo
—

“04F |
-0.8 | \ |
[
|

\»

I (x1073)

-127 \
-16} !
20}
25

47.00
4150}
36.00
60.50 -
L 25001
< 1950 ||
= 1400r
e 8.50 i b

3.00 / \ ’\\ o\ Pas

x Trans
— — y Trans
——————— z Trans

AARPAL RS i /mm

2

-2.50F E T ot

) ——— P m——
0 3 6 9 12 15 18 21 24 27
% /kHz
5 OptiStruct

Fig.5 Dynamic characteristic curve of encoder
mounting bracket based on OptiStruct
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Tab.2 Dynamic characteristic parameter of
encoder mounting bracket
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Tab.3 Dynamic characteristic of encoder
mounting bracket before and after optimization

X v z kg /Hz
256425 62500.36 0.51  3860.664
485437 136 798.91 0.18  5420.074
3860.664 Hz
5420.074 Hz 10
y 2564 4761 z Fig.10 Finite element model
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Tab.4 Contrast of mechanical property parameter
after optimization

X y z /Hz
2564.25 62 500.36 3860.664
4854.37 136 798.91 5420.074
5932.11 109 792.54 8380.32
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