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Fig.1 Schematic diagram of the hybrid small-tooth-difference
transmission mechanism

2 RS

VU T A MLAG AL B EE A R R
NGW HLIL 5l te it 35

=1y =1+2 (1)
V4

X, 2, ARG EE 2, B LN A E D
WL
5 Ve 24T B R P AL B L s R
Iy = s (2)
ny zZ, 2,
Kb, g AEATNAR S oy LA 2,
FATRFEERIREL 2, W RN B AL
SR LA R R R . R, B
fEah bt — TR, Bl ity o

3 HZHSHR

3.1 E—HNGWHHZ HHH

TS, B AL R T B S0
JIVPHPIRAS, ZRSPT A B . 87 S0 I 5
IF By th 1T B Ae 351 508,

MR, PO —AM TR 2iG=1, 2,
WVERHT TS, W2 FrosOn s, 1785 20 [F
H5RMER 1, WEE3WE . KB IEHTITAR
2L SE R F, L, B SIAF, L YR 3R
HFATREL 20898 m J1ie R F, ., ek
Fy o MTATRER 2R GAIKZIN M, RifEsH
H Bl ) 1 A, RT RIS X AN 1] g

%%

KNG, B\ F, = Fy o] ATERAE 41T R4 2000
INEIVE 1 F L BRI 1 7, A% i 3 00 A 4
Wo KEHES VIER AR, RSZHARLAT,, %5
W T AT B RO B R AR AR AR A . R
BT R N, TR 2 0980 K n, N
R

T1=n|F2,»_“|rS (3)

2 BEFEBNEZHE

Fig.2 Force diagram of the high-speed transmission mechanism
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Fig. 3 Force of planetary gears with small tooth difference
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Fig. 4 Force on the crank shaft 5i

Xt AR 50 o AT AR S5 YT A2 J1 by, %
TIE LU 5 s .

“ Fiysi FQA'SH“

L, L, Ls

Fogs;c V Foasi

(a) f2In]
T F7A-51|

? Frsi

Ogp 071; 07/\ Os
F‘)B'SV! F‘)A-Srt

(b) Y
Es5 mimssinEaSinzghE

Fig. 5 Radial and tangential force diagrams on the crank shaft 5i
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Fig. 6 Force on the center input shaft
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Fig. 7 Radial and tangential force diagrams on the central input
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Fig. 11 Radial and tangential force diagrams on the core unit
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Fig. 12 Force on the rotor arm bearing on the crank shaft 5i
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Force analysis and simulation of hybrid small-tooth-difference star wheel reducer

Li Donghui Zhang Yinghui

He Weidong Wei Zuoxin Wang Enpu

(School of Mechanical Engineering, Dalian Jiaotong University, Dalian 116028, China)

Abstract: [Objective] In view of the current lack of systematic force analysis of center-input multi-crank transmission
mechanisms, taking the hybrid small-tooth-difference star wheel reducer as the research object, the force analysis of its second-
stage transmission was focused, the visualization and simulation verification of bearing forces were realized to provide a
reference for subsequent structural design and engineering application. [Methods] Force equilibrium equations were established
for the involute star wheel, crank shaft, planetary carrier, and the overall small-tooth-difference mechanism. Expressions for the
interaction forces among components were derived, and the consistency of the subsystem derivation was verified through the
global force analysis. Based on the vector synthesis principle, a visualization module for bearing forces was implemented,
showing the force magnitude and fluctuation pattern of each bearing during the input shaft rotation cycle. A 3D solid model was
built using RecurDyn for dynamic simulation. [Results] The simulation results show that the force amplitudes and fluctuation
trends of each bearing are highly consistent with the theoretical calculations, verifying the feasibility of the proposed calculation
method.

Key words: Hybrid small-tooth-difference star wheel reducer; Force analysis; Bearing force; Visualization; RecurDyn

simulation (3. 5 AF)



