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Abstract. With the improvement of the global per capita economic level, intelligent family cleaning robots
are increasingly favored by people. Compared with the traditional manual cleaning method, cleaning robots
are more suitable for narrow spaces such as under the bed, and can free people's hands from daily household
chores. In response to the problems of low working efficiency and easy dust blockage of traditional cleaning
robots, this paper proposes a structural design scheme for a cleaning robot. This paper divides the
transmission part of the cleaning robot into cleaning module, moving module, dust collection module, and
wiping module, and analyzes and designs each module, including motor selection, size design calculation,
and structural design modeling.
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Figure 3. Schematic Diagram
of the Cleaning Module
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Figure 4. Schematic Diagram
of Dust Collection Module
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Wz HE PW) 48 T(N-mm) F2 & n(r/min) fEBIL i
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Table 2. Parameters of Gears at All Levels
wi/SH HEH m W 2 S BRI ER d(mm) %% B(mm) i BE a(mm)
[ N i 0.5 12 6 6.5 9
SR N 0.5 24 12 5.4 9
MG N R 0.6 13 7.8 8.4 12
RGN 0.6 27 16.2 7 12
RGN AR 0.7 13 9.1 9.8 16.1
(St N 0.7 33 23.1 8.2 16.1
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Table 3. Dynamic Parameters of Each Shaft
H/IBH E P(W) 48 T(N-mm) 3 n(r/min) B i
L Ll 4.2 5.29 4897 1
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Table 4. Parameters of Gears at All Levels
wi/SH HEH m Wz 5 BB EA d(mm) %% B(mm) P EE a(mm)
R GINA RS 0.5 10 5 5.4 12.5
S NN 0.5 40 20 4.5 12.5
IR R e 0.5 11 55 16.5
IR K 5 0.5 55 27.5 5 16.5
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HALH %% n, = 60007 /min.
5 ny = 1490 r/min.
IIE RS BAEB L i=n, /ng =6000/1490=4.025.
16 FH Z e [RIAT v e e s 1 e T Ui EL, Wil 5 P, i i=i4i,=4.025, 1%
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Table 5. Dynamic Parameters of Each Shaft
s Th& P(W) ¥4H T(N-mm) ¥5® n(r/min) E3hH i
FL AL 24 39.2 6000 1
N\ 23.04 68.6 3429 1.75
i HH 21.12 157.78 1490 2.3

R A Fe N B A AT A e AR B IS SR 0N 7 9 AT RHE RN /NA

¥ 40Cr (FJ51), LASCRIAHE 45 8 GRR). s gt MAR I 2, =12, KikFe ik
B o2,=12x1.75=21, ML & 2 & /» K % A % =13, Kk &k %
7,=13x2.3=29.9, B 30, {13& 6 fT/R.
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Table 6. Parameters of Gears at All Levels
/S H B m Wz S EEERZ d(mm) %% B(mm) FbEE a(mm)
[ N i 0.5 12 6 6.5 8.25
SR N 0.5 21 10.5 5.4 8.25
R H Nk 5 0.5 13 6.5 7 10.75
(SUSTPNE 0.5 30 15 5.9 10.75
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