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Abstract Due to the advantages of the high resolution of MRI and the high stability and precision of robot, MRI guided

ERMSEA ART HHTEE OFEER

robot-assisted surgery is becoming a frontier of medical robot research, and the reliability analysis is considered as an
indispensable procedure for the safe application of medical robot. On account of that the experimental data is insufficient in the
field of surgicial robot. Non-Probabilistic density convex model is put forward in this paper. The model takes the ratio of the mass
of safe domain to the total mass of variable domain as the measurement of the reliability of key components. The rationality of this
model is validated by comparing the numerical results with two other reliability models. According to the result of finite element
analysis for robot prototype, the weak link and key component of system are found out. By using FEM-ANN method, the explicit
function of approximation to the structural response of the key component is achieved. And then, the convex theory is applied to
the structural analysis of the key component. The results show that the proposed method is reasonable and reliable, and lay the
foundation of structural optimization for this medical robot.
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Fig. 1  The robot prototype
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Fig.2 Spatial distribution schematic diagram

inside MRI equipment
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Tab.1 Design parameter of long connecting rod
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Tab.2 Parameters of calculation process and value of reliability

h/mm S'/MPa R'/MPa B R, R, R,
12 60.282(1+5%) [50,70] =-0.027 0.468 0.477 0.483
12.5 58.772(1 +5%) [50,70] 0.118 0.638 0.599 0.575
13 57.400(1£5%) [50,70] 0.250 0.773 0.706 0.657
13.5 56.989(1+5%) [50,70] 0.290 0.808 0.736 0. 682
14 55.127(1£5%) [50,70] 0.470 0.921 0.856 0.788
14.5 54.599(1+5%) [50,70] 0.521 0.941 0.885 0.816
15  53.032(1+5%) [50,70] 0.674 0.978 0.951 0.894
15.5 51.827(1+5%) [50,70] 0.791 0.991 0.983 0.945
16  51.146(1+5%) [50,70] 0.858 0.995 0.993 0.969
16.5 48.387(1+5%) [50,70] 1.1287 0.999 1 1
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