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Abstract : Recently, studies on the integrity of rotating machines, such as gantry cranes, which are used in the shipbuilding industry, have been
actively conducted. Gantry cranes are driven at relatively low revolutions per minute (RPM), are frequently operated and stopped, and are impacted
by external environmental factors, such as shock and noise in the measurement data. The purpose of this study was to construct a replica of a
gantry crane hoist used in indoor shipbuilding and analyze the acquired data for errors caused by the shift in operating conditions (RPM) and the
change in the position of the data acquisition sensor. Consequently, we observed that the error caused by differences in sensor positions did not
occur significantly under low operating conditions but occurred significantly under relatively high operating conditions. Thus, we determined that both

the operating condition and position of the acquisition sensor affected the data acquired by the rotary machine.
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Fig. 1. 15ton Class Gantry Crane in the Shipyard’s Internal
Work Plant (K Shipbuilding, 2021).
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Fig. 2. Summary of Approach
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Table 2. Specifications of Data Acquisition (NI 9234)
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Table 4. Statical Features from Time Domain Signal

Statical Features Equations
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Table 5. Datum for Feature Extraction

Operating 1 Cycle
Condition(RPM) Time(s) Sample Size
500 0.12 198
1,000 0.06 99
2,000 0.03 49
3,000 0.02 33
1000RPM 500RPM

0.06 Second
Sample Size : 99

\ Q00RPM
0.02 ond
Sample Size : 33

Fig. 5. Sample Size Obtained during 1 Cycle of the Crane Hoist

0.12 Second
Sample Size : 198

Simulator.
5. 85 ClO|E{o SAX 24

Ao AE SHE Waksl dold H5 A4 94
Aol A5 delElel AL exE gajskad g o
WEL] 229 Hoist RAHI S A7)
o, 018 £ A5 0% dolE Yo $A4 2

F3to]

)
o,
,d
O
fetl
z
i
o]
O
e ‘“1° i
of
P'L i)
& J
o,
Y
>
N
g
i
N
N
o}
o
2
(o]
q

Table 6. Determined Sample Size for Analysis

Sensor Location

RPM Ocm 10cm 15cm 20cm 25cm
500 50 44 50 50 50
1,000 45 43 50 50 44
2,000 50 50 50 50 49
3,000 50 50 50 50 50
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Fig. 6. (b) Testing the Homogeneity of Variance in Vibration of
Each Case.
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Table 7. ANOVA Test Results Summary for All Cases (RPM)
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Fig. 8. ANOVA Test Result (3,000 RPM).
Grou, DF DF F-Value P-value
P Numerator | Denominator
Ocm 3 88.913 1350.241 < 0.0001 Table 8. ANOVA Test Results Summary for All Cases (SCIISOF
10cm 3 80361 | 4235988 | < 0.0001 Location)
15cm 3 99.525 1217.218 < 0.0001 DF DF
Group . F-Value P-value
20cm 3 95493 | 5057.111 | < 0.0001 Numerator | Denominator
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