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Abstract: Coupling bolts have replaced conventional fitted bolts in applications where the operator’s safety during
assembly/disassembly is of concern or where the cost of process interruption is significant. Coupling bolts have been
installed on rotating flange couplings in a wide range of marine and power applications worldwide. Their use has
been approved by all leading international and national classification societies and regulatory bodies. A coupling bolt
is a hydraulically tensioned fitted bolt that creates a stable and rigid link between coupling flanges and simplifies
assembly and disassembly. We measure the bolt dimensions for reverse engineering and study the standard of
assembly-load using a mechanical formula in order to localize a coupling bolt for a shaft in a power plant. We
experimentally obtain the friction coefficient and confirm the condition of bolt sets through structure analysis. We
show the variation of contact pressure for the shape parameter in order to consider the result when redesigning a bolt.
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Fig. 2 Installation procedure of hydraulic bolt
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Table 1 Coupling bolt tightening loads

First step
28.1 ton

Second step
60.6 ton

load

Table 2 Mechanical properties of SNCM439

Items Values
Young's modulus (GPa) 205
Poisson's ratio 0.3
Yield strength (MPa) 700
Tensile strength (MPa) 1,100
' i J
Section A Section A

Fig. 3 Cross sectional area of a coupling bolt
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Table 3 Calculated design data
Basic data (mm) Calculated results
a 27.24 p=46.7 MPa
b 33.79 p,=122.5 MPa
é 0.03 Omax=0.078 mm
l Upsettlng force
. I Measuring
4 point
.
-- 2
-3
Fig. 4 Instrument for experiment
Friction coefficient
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Fig. 5 Comparison calculation and experiment for
friction coefficient at no.2 position
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(a) 3D CAD model

(b) FE model

Fig. 6 3D CAD model and Finite element model
for analysis
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(a) Stress distribution under first clamping load
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(b) Stress distribution at final stage

Fig. 7 Stress distribution during coupling bolt
assembly process
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Fig. 8 Comparison of contact pressure for first load
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(b) Nut-flange contact pressure

Fig. 9 Comparison of contact pressure for second
load
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