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Abstract

Bolted connections are a common method of assembly in mechanical engineering and play a vital
role in ensuring the safety and reliability of mechanical structures. The strength of a bolted connec-
tion is influenced by various factors. This study simplifies the relationship of bolted connections
through modeling and uses ANSYS Workbench for simulation to obtain the total deformation and
stress characteristics of the bolts. An orthogonal experimental design is employed to analyze the
effects of different bolt diameters, bolt preload, and the coefficient of friction at the interface on the
total deformation and equivalent stress of the bolts. The findings provide valuable insights for op-
timizing the design of bolted connections.
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Figure 1. A diagram of bolt connections
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HRET Sk @50 x 20 mm
IRET K 100 mm
LT A 40 (30 + 10) mm
7N R BE 7 30 mm x @35 mm
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i
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Figure 2. Modeling diagram
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Figure 3. Boundary condition settings
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A: Static Structural
Bolt Pretension
Time: 1.s
2024/9/23 14:56

[ Bolt Pretension: 1000. N

Figure 4. Location of bolt preload
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Table 2. Level table of factors

* 2. BEFEKFR

BT Bt HR(mm) PESIN) SGOHESERY
1 25 1000 0.1
2 28 2000 0.2
3 32 3000 03
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Table 3. Orthogonal experimental design scheme and results
23 EXZWHITHRRER

%S SREEAR(mm) BEAN) SRHBEHERHE BN x10°  FHS(MPa)
1 25 1000 0.1 38.124 5.457046935
2 25 2000 0.2 72.8634 10.49550055
3 25 3000 03 108.1884 15.56586685
4 28 1000 0.2 32.4212 3.971078956
5 28 2000 0.3 61.1253 6.988034704
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6 28 3000 0.1 90.6992 10.26255366

7 32 1000 0.3 44.5307 1.857646951

8 32 2000 0.1 89.3913 3.88498326

9 32 3000 0.2 134.2526 5.949271642
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Table 4. Total strain range analysis table
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I K BRER SAHERERN W&
1 219.18 218.21 115.08
K 18 2 184.25 239.54 223.38
3 268.17 213.84 333.14
1 73.06 72.74 38.36
K P34 18 2 61.42 79.85 74.46
3 89.39 71.28 111.05
K 32 0.2 3000
R1{H 27.98 8.56 72.69
P HE 3 3 3
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Figure 5. Change trend of the mean value of each level
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Table 5. Equivalent stress range analysis table

5. FUNNDREDRRE

T K BRERZ SEHEEERE MEH
1 31.52 19.6 11.29
K 18 2 21.22 20.42 21.37
3 11.69 24.41 31.78
1 10.51 6.53 3.76
K SE3 18 2 7.07 6.81 7.12
3 3.9 8.14 10.59
K 25 0.3 3000
R1H 6.61 1.60 6.83
KFHE 3 3 3
FAKTESH 3.0 3.0 3.0
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Figure 6. Variation trend of the mean value of each level
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