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The basis of all approaches to improve reliability of marine engines exists in analyzing the field

data of troubles and failures on marine engines.

This paper analyses the data of troubles and failures on marine engines by Principal Component
Analysis Method, one of Multivariate Data Analysis Method. The total number of data investigated

is 211 and the observation period is 9 years.

The analyzed factors are categorized among five groups respectively;

equipments, auxiliary machinery, pipings,

electric » automatic control

refrigerators » air conditioners, and main engine. The

failures in main engine are discovered by a definite fact of disorder, on the contrary, the failures

in auxiliary machinery, refrigerators and air conditioners are discovered by sensible judgement of

the operators.
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Table 1. Quantity of each Component
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Table 2. Factor loading
BRD| R (5 - e - i - %T "
1 e # W | 0.51 ~0.34 ~0.43 | -0.32
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s | % a # # [ 022 | ~0.13 | ~0.15 I 0.28
4 WX & B 0.2 | o1 | 007 | -o0
50 B | » 4 3 | 0.31 -0.05 | 0.25 0.15
6 q xR B { 0.2 -0.03 | -0.01 —0.11
7| o | BEBA A2 0.13 ~0.13 ' ~0.25 0.21
8 BXRB-B AR 0.18 ~0.08 | 0.27 0
9 i P % 0.27 ~0.16 0.43 ~0.15
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15 B e FEof & l 0.38 l -0.18 ~0.27 0.18
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v | Rl B oF & l 0.34 0.1 ] ~0.19 ~0.62
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v | ® | # B OF R | 0z | 01 | —0.0¢ | 0.14
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2| L |8 ¥ F R [ 0.29 ~0.06 | 0.06 P
22 P & # | 0.47 0 0.25 0.18
23 B OWcFE 8 ( 0.27 -0.13 ~0.09 0.13
u | Blaamn m b | 0.18 ~0.08 0.03 0.07
25 T Ly 0.29 0.71 ~0.13 -0.17
2% | B | AE-mBMT R 0. 36 ~0.29 ] ~0.43 0.03
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n | B lwm @m-= 3| 04 | 0.55 0.04 | 0.11
35 woE BB R ‘ 0.20 | —0.11 | ~0.16 | 0.21
% | | rzmeprnsn | 0.54 ] —0.32 | ~0.22 | ~0.35
a7 z R MR 0.07 —0.1 -0.16 | 0.01
B |, | EMEEFER } 0.54 0.02 0.45 | ~0.15
9] L, | A B & & @ 0.47 0.42 0 0.22
40 A K- LEH 0.47 ~-0.05 -0.24 0.36
74 A D) l 5.0 ] 2.63 ‘ 2.24 I 1.96
® % &% R OE (% ] 12.5 ] 19.08 ] 24.68 | 29.58
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Fig. 1. Results of Principal Component Analysis
(22, 23, 24 axis).
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Fig. 2. Results of Principal Component Analysis
(22, 23 axis).
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Fig. 3. Results of Principal Component Analysis
(22, 2 axis).
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Fig. 4. Results of Principal Component Analysis
(23, 24 axis).
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