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Abstract

The loosening of fasteners commonly destroys the integrity and even lead to the collapse of the
transmission tower. In this paper, the effects of four main factors, including pre-load, temperature,
amplitude and vibration frequency, on the loosening behaviors of 6.8 grade M20 hot dip galva-
nized bolts were investigated as well as the mechanisms behind them. The results show that im-
proving pre-load, reducing temperature and decrease vibration frequency can effectively restrict
the loosening of the 6.8 grade M20 hot dip galvanized bolt. However, the conventional vibration
frequency exhibits little effect on the loosening behavior of the hot dip galvanized bolts.
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Table 1. Chemical compositions of the 6.8 grade M20 hot dip galvanized bolt
1. WIS 6.8 L M20 HIEFHER AL E RS

5% C Si Mn P S Cr Ni Cu
35# 0.353 0.203 0.477 0.014 0.013 0.015 0.006 0.017

Table 2. Physical performances of the 6.8 grade M20 hot dip galvanized bolt
2. WEEKIEF 6.8 B M20 AIEHHZR R IR M AE

PERESE SRECA TR AT A, e NIFALALIRSE R /NI Fonmin (A, 26X Rmmin)
6.8 245 mm? 600 MPa 147,000 N

Figure 1. FPL-600 transverse vibration test system
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Figure 2. Schematic diagram of the FPL-600 transverse vibration
test system
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Table 3. Orthogonal test table for transverse vibration test
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Figure 3. Loosening characteristics of bolt fasteners with differ-
ent initial pre-load
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Figure 4. Transverse vibration analysis curve of bolt fasteners
under the temperature of —40°C, 0°C and 40°C
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Figure 5. Results of the vibration tests with different amplitude
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Figure 6. Results of the vibration tests with different vibration
frequency
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