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Global reliability sensitivity analysis of deformation for
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Abstract: In view of the problem that the rotary table will deform due to bearing large loads during machine
tool processing, which will affect the processing accuracy and consistency, this paper proposes a reliability
analysis model for the deformation behavior of the rotary table that considers the influence of random
factors. The model treats the rotary table as a system, and uses the maximum deformation of the rotary
table as the criterion for reliability analysis. The study explores the global reliability changes of the entire
system under different load conditions and calculates the global sensitivity of each parameter to system
failure. The results indicate that the material parameters of the table plate, rotary seat, and sliding seat
have a significant impact on the reliability of the rotary table system, with the sensitivity index of the elastic
modulus being greater than that of density and Poisson's ratio being the smallest.
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Fig.1 Tooth disc—type rotary table
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Fig. 3 Flow chart of mechanical performance

analysis of rotary table
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Fig.4 Finite element model of the rotary table
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Table 1 Main structure and material properties

of the rotary table
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Table 2 Rotary table parameter random variable table

o,/ (kgem %) 7 850 EZS 43 A 0.05

E,/GPa 212.5 IEA 5 0.05
" 0.29 IEA 5 0.05
0,/ (kgem ™) 7 850 EA 5 0.05
E,/GPa 210 EA 4 0.05
11, 0.28 IEA 5 0.05
0,/ (kgem ™) 7 200 EAS A 0.05
E,/GPa 110 IEA 4 0.05
1, 0.28 EAS A 0.05

MRS 3 r 4l I 200 2 AR A K dl | 4 20 0 ) i
A FROTBCE 5K i, 18 B R R R Z 2 2 (H
Sy A AT AT 2R I A B AE pR ECRE A {6, 1)
JHX A A i A~ AR BV S WD 0 Kriging AU
BRI U 2 > s 8O0 Kriging A AR Y 5157 12
VSR PN B VA ez PR S UL & & L L = B
A YR B KPR 9 FR

73 BEALAR I 50 K e BEAS 20 )i i A FROT
Jr s FNE # 7 By Kriging B8 HEAT #0065 3158, s
R Z ) IS5 R LU X & 10 s, IR SE it P

EHRH
9 BEMFIRBEEFKFENXER
Fig.9 Relationship between the number of adaptive
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