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Mechanical vibration-Measurements of vibration on ships(ISO 20283)
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ABSTRACT

This paper introduces the mechanical vibration-measurements of vibration on ships(ISO 20283). Regulations and

guidelines for vibration of hull structures, propulsion machinery and onboard equipments on ship were established

mainly by classification societies or International Association of Classification Societies(IACS). The initial draft of ISO
20283 was proposed by USA and based on US military standards. Though these are not suitable to passenger and
merchant ships, many experts have felt the need of the ISO regulation for the vibration measurement on ship. Hence,

these standards are re-drafted and reviewed by particulate ISO members. In this paper, authors introduce the

important agendas and the controversial items during setup of ISO 20283.
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Table 1 Measurement condition and manoeuvres
for finding natural vibration of ship structures

Requirement
More than 5 times of the ship draught
Below sea state 3
App. 30 % to 100 % of max. continuous
rated power in free route
Constant speed with 2% step increase

Description
Water depth
Sea condition

Speed range

Speed  increments . ) .

. _|or continuous increase over a period not
for  fixed pitch o .
roveller less than 45 min if harmonic order
prop tracking technique used
Speed &  pitch|At least 20 standard combinations of

increments for cpp | propeller rotations and pitches
Data record Min 60 s for each step

vi. bridge deck
o

Upper deck, main deck

Q ____ \ ,
J| Main engine | -

Fig. 1 Illustration of global structural vibration
measurement positions for typical merchant ships

Table 2 Global structural vibration measurement
positions for typical merchant ships

No. Location Direction
1 |Stern, portside(ps) Transverse
2 | Stern, ps Vertical
3 |Navi. bridge deck forward, ps Longitudinal
4 |Navi. bridge deck forward, ps Transverse
5 | Navi. bridge deck forward, starboard(sh) Longitudinal
6 |Navi. bridge deck forward, ps Vertical
7 | Superstructure fore, foundation, center line | Vertical
8 |Main engine top, aft cylinder frame Transverse
9 |Main engine top, fore cylinder frame Longitudinal
10| Main engine top, fore cylinder frame Transverse
11 [Main mast top Longitudinal
12 [Main mast top Transverse

Table 3 Signal acquisition, processing and storage

Description Requirement

Total calibration In the field before the measurement

Frequency range 1 Hz to 80Hz with
freq. resolution at least 0.125 Hz

Transducer and signal
processing equipment
Calculation of frequency
spectra

Flat top or Hanning window

Stable mean averaging mode

(i.e. not peak-hold)

Use  electronically  reproducible
medium if further analysis required

Averaging mode

Data recording
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Fig. 2 The assessment levels for local vibration
measurement
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