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High precision deformation condition and reliability analysis of

bolt group connection
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Abstract: A finite element model of the bolt group was established, and its accuracy was verified through
bolt group tightening experiments. The effects of arrangement pattern, preload, and tightening sequence on
the deformation at the center of the connected parts were analyzed using the finite element method.
Considering the uncertainty of bolt group connection parameters due to errors, the deformation reliability of
the connected parts was calculated using the Monte Carlo simulation (MCS) method. To improve
computational efficiency, a surrogate model was constructed based on the finite element model presented in
this study, and specific applications for calculating deformation reliability were provided. The results
indicate that the deformation of the connected parts after tightening is reduced when the thickness of the
connected parts is increased and the hole spacing is decreased; the tightening sequence affects the

deformation process; the surrogate model constructed in this study demonstrates accuracy; and when the

W5 B #3: 2024-06-24.

EE€WE . HEHRRAIE4TH (U22B2087,U23B2098) 511 744 b F 3L RIAF 78 1+ %130 H (2023JH2/101300160).
PEHE B A HE(1996-) 55 - ox 2R L WE5E O )« B8R 7 B M B J T 52 M 40 7 . E-mail: 807874475@qq.com
BEEE W BTIR(1982-) 5, #8211 BF9EJ7 1] ALBR R 46 T 5Pk - E-mail: xzhhuang@mail.neu.edu.cn



- 654 - TR X FEF

(T % k)

% 56 %

uncertain parameters follow a normal distribution,

approximately follows a normal distribution.

the deformation of the connected parts also
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Fig. 1 Schematic diagram of bolt connection
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Fig. 6 Influence of bolt hole space on deformation
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Fig. 9 Influence of bolt hole space on deformation
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Table 4 Uncertainty parameter distribution
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