5538 % K41 BT Vol. 38 No.4
2020 F8 8 Light Industry Machinery Aug. 2020

(GRS - &it] DOI.10. 3969/. issn. 1005-2895. 2020. 04. 001

RV B % =% 8] B 5 o< v EE X = A AL B
HAFRHEE R
B, BEE, R

(ZMEIRF b LRSI, HH 20 730050)

A THRA RS AT B ERAIMA 3 N FREGH 0,325 BRI 246 2245045 B, R
AR R J 3t S AR B FRAEST 04 RV Rk B P o547 240210 69 B v AR v & P& L 35 )
RIFR R R TR N FER, GESWNEREN b T Ebo R E w54 TR 50 R F e B2, B R AWAE A
Fmik BB HLAE B Ak B, B A 1) FR A 38 e ok SRR AAIE K, o K T BT AR ik BOR S hE M, R A R AR E
K ; )BT, B K v AR B kA FEL R e 3 0 18] [ A B A ALARAE K 9 A ) — B %) B 3545 B AR £ 2 3h B JLeE 1A) LahaE
iR R P EEAE K su it ahiR 2t —F ¥,

X # ORAUHAE RV IR E;EME R X EE S A F

fhE 4 %kE . THI32.4 XHEIRERG A SCE 42 :1005-2895 (2020 ) 04-0001-08

Coupling Effect of RV Reducer Clearance and Joint Friction on
Dynamics of Medical Manipulator

YANG Lihuan,HU Weiheng, CHEN Huixian
(School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract; In order to explore the influence of the clearance and joint friction of the reducer on the dynamic
characteristics of the medical mechanical arm and improve the accuracy of the control and positioning of the medical
mechanical arm, a dynamic model including the time varying meshing stiffness, meshing damping, tooth side clearance
and joint articulation friction between the center wheel and the planetary wheel of the RV reducer was established by
using the Lagrange equation. The simulation results show that the angular acceleration of the medical mechanical arm
fluctuates aperiodically due to the emergence of time varying meshing stiffness, meshing damping and tooth side
clearance, and the amplitude of the fluctuation increases with the increase of the clearance, while the amplitude of the
acceleration fluctuation can be reduced by joint friction, but the system energy loss will be caused. Besides, the time
varying meshing stiffness, meshing damping and tooth side clearance make the end of the medical mechanical arm at the
same time, there is a deviation in the position of arrival, a delay in the time of motion, and the joint friction makes the
error of the end track further increased.
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Figure 1 3D model of medical manipulator
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Figure 5 Simplified connection diagram of manipulator
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Table 1  Parameters of medical manipulator arm
= Li/m L¢i/m m;/kg I/ (kg - m™?)

1 1.374 0.514 641.500 160. 380

2 1.695 0.721 596.332 80.815
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Table 2 Relevant parts rotational inertia of

reducer at joints 1 and 2

WH i (kg ) || TH i/ (kg - m?)
J, 0.004 0 J' 0.003 5
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gy 0.005 0 J' 0.004 0
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