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A Study on the Measurement and Analysis of Bearing Reaction Forces of
Marine Propulsion Shafting System using Strain-Gauge

Chul-Woo Kim* - Yong-Jin Lee** - Kwon-Hae Chox#*x* + Ue-Kan Kim?¥

Abstract : Bearing damages by shaft misalignment have frequently been happened in
marine ships. Specially, after stern tube bearing damage and failure for large crude oil
carriers have been reported several times. However, the bearing reaction of the after
stern tube bearing cannot be measured by jack-up test due to the hull structure
condition. Therefore, when the jack-up test is used for the bearing reaction
measurements, the bearing reaction for the after stern tube bearing obtained from the
theoretical calculation method have to be used. In this paper, the shaft alignment on
the large oil crude carrier is theoretically calculated and the differences between the
calculated and actual installed bearing reaction values are compared. The bearing
reactions for forward stern tube bearing and intermediate bearing are calculated by the
simple formula wusing the strain gauge bending moments obtained from the
measurements. Their reliability is confirmed by comparing the bearing reactions from
jack-up test and the bearing reaction for after stern tube bearing is calculated by the
same test. Also, the bearing reactions on the after stern tube bearing, forward stern
tube bearing and intermediate shaft bearing under all operating conditions are
calculated by using the bending moments obtained from the measurements and it is
confirmed that the differences of the bearing reaction for all operating conditions are
caused from hull deflection. The results of this study should prove useful for the future
projects of the alignment calculation including the hull deflection effectiveness.
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Fig. 1 Static load diagram provided by the engine
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Fig. 3 Measurement of bearing load by jack up method
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Fig. 6 Schematic diagram of bearing reaction force
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Table 1 Specification of the shafting system

Vessel | 390 000 DWT VLCC
type
MAN B&W 6S90MC-C
. MCR 40,000 BHP @ 76 rpm
Diesel : -
engine | Journal diameter : 840 (mm) /
150 [mm]
Crankpin diameter : 840 [(mm)
4 blade fixed pitch
Diameter @ 9900 (mm)
Propeller | Material : Ni-Al-Bronze
Mass in air : 74,958 (kg)
Cap mass : 820 (kg)
Mass : 5230 (kg)
Flywheel
Number of teeth : 80

Fig. 9 Schematic of the strain gauge location

Two pairs of strain gauges are located
180 degrees apart and connected to form
Strain gauge schematic - full bridge is apply at each ;Whitestone bridge

measurement location

Fig. 10 Strain gauge fitting and connection
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