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Experimental Research on Lockup Structure of External Friction Based Medical Robot Joint

WANG Hong-jian!, CAO Tong!, LIU Da?, TANG Can?

(1. School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. Robotics Institute, Beihang University, Beijing 100083, China)

Abstract: The state of the art of lockup mechanism is analyzed, and the principle of medical robot is introduced. Based
on the friction moment principle of robot joints, the influencing factors of robot joint lockup are described. Main factors
influencing the joint lockup performance are determined by experiments and analysis, and the basic relationship between the

lockup performance of robot joints and the influencing factors, including piston diameter, cavity diameter, material of friction

ring, friction ring average diameter and viscosity of hydraulic oil, is obtained.
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2 EHEHHEBENEZR (The influencing
factors of friction moment)
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Fig.1 Model of hydraulic joint lockup structure
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Fig.2 Measuring end load by spring balance
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Fig.3 The relationship between piston diameter and end load
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Tab.1 Experimental data of oils with different viscosities

and end load
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Fig.4 The relationship between pressure sensitivity and
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viscosity of hydraulic medium
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Tab.2 Experimental average values of friction rings of different
materials and end load under different pressures

S A& E x9.8 /N

iy b HT | >

mpa | HO2 |45 2 EZE 250 ij!ﬁt
2| 0.600 | 0.750 | 0.600 | 1.250 | 0.850 | 1.000
3 | 1475 | 1350 | 1.225 | 1.750 | 1.375 | 1.700
4 | 2050 | 1.775 | 1.725 | 2.475 | 1.850 | 2.450
5 | 2725 | 2150 | 2.125 | 3.300 | 2350 | 3.225
6 | 3.400 | 2.550 | 2.550 | 3.850 | 2.900 | 3.900
7 | 3.875 | 3.050 | 3.075 | 4.475 | 3.425 | 4.550
8 | 4275 | 3.400 | 3.550 | 5.550 | 3.925 | 5.325
9 | 4.800 | 4.050 | 4175 | 6300 | 4.250 | 5.950
10 | 5.525 | 4.575 | 4700 | 6.650 | 4.850 | 6.250
11 | 6.125 | 5000 | 5.125 | 7.000 | 5.750 | 7.025
12 | 6.200 | 5.600 | 5.250 | >8.00 | 6.100 | 7.550
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Fig.5 The property of six kinds of friction ring materials under
different pump pressures
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Tab.3 Experimental data of ring material and end load under

inner system pressure

2757 Je W | HT | Jedf
g H62 | 45 T2 66 | 250 | AR
R i 7K T

485 | 440 | 4.60 | 6.05 | 540 | 6.00
x9.8 /N

P /MPa | 94 9.4 9.8 8.7

Wil 3 HE 2 Bt bh, v RGN
JE3 P {95 B N AE 8~10 MPa P, Bl § MPa < P, <
10 MPa, HZIEAEHE T & FAEN NI P, AR
J SRILEME R 9.5 MPa, Bl 245 4 kw5 20 4
9.5 MPa.
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4 #5i% (Conclusion)
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