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Abstract : This study examines the impact of reduced pretension on stress concentration and fatigue life in
stud bolts. Finite element analysis was performed with pretension levels of 100%, 98%, and 95%, applying
maximum combustion explosion pressure. At 100% pretension, the maximum stress was 592.71 MPa, the
safety factor was 1.49, and fatigue life was the highest. At 98% pretension, the maximum stress increased to
599.5 MPa, stress concentration shifted to the lower thread section, and fatigue life decreased. At 95%
preload, the maximum stress further increased to 608.55 MPa; however, fatigue life was about 1.5 times
higher than that under 98% preload, attributed to localized stress dispersion. Nevertheless, it was still lower
than that under 100% preload. These results confirm that insufficient preload leads to increased stress,
reduced safety factor, and higher stress concentration. Therefore, maintaining appropriate preload is essential
to prevent stud bolt failure and ensure the safe operation of large marine engines.
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Fig. 2 Stress characteristic on stud bolt
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Table 2 Specification of material

Specification Value Unit
Length 2,165 mm
Diameter 120 mm
Young’s modulus 210 GPa
Yield strength min. 885 MPa
Tensile strength 800 ~ 850 MPa
Poisson’s ratio 0.30 -

; 2165mm i
150mm 188mm
M120 x 6 M120 X 6

Fig. 3 Stud bolt specification and 3D modeling
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Fig. 4 Result of adequate pretension application
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Fig. 6 Result of Life - Condition 1
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