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Abstract

The mast structure of a naval ship has a lot of expensive equipment attached and is easily exposed to strong
vibration due to its structural characteristics, so it is necessary to manage vibrations well to prevent equipment
failure and increase operating time. Since September 2015, the Navy has been managing the vibration of the ship's
mast structure with a separate tolerance standard from the local vibration, but this standard is set at 1/2 of the
vibration limits for mast-mounted equipment without any engineering basis. So the establishment of new vibration
limits based on the operating conditions of naval ships is required. In this study, the mast structure vibration limits
were reviewed considering the actual operating time of naval ships, and the results were compared with the
standards of major overseas classification societies and the actual measurements of a ship that had mast structure
vibration problems.
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Table 1. Vibratory displacement of environmental
vibration for mast mounted equipment

Frequency Range Table Single Amplitude
(Hz) (mm)
4 to 10 2.540 + 0.2540
11 to 15 0.762 + 0.1524
16 to 25 0.508 + 0.1016
26 to 33 0.254 £ 0.0508

Table 2. Vibration limits for mast foundations

Frequency Range Vibration Limits

(Hz) (mm)

4 ~ 10 1.270 + 0.1270
11 ~ 15 0.381 + 0.0762
16 ~ 25 0.254 + 0.0508
26 ~ 33 0.127 + 0.0254
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Table 3. Vibration limits for mast-mounted equipments
of DNV

Frequency (Hz) Velocity (mm/s)

4 ~ 200 20

To be measured on the foundation of the actual equipment
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Fig. 1. Vibration limits for local structure of ABS!®!
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Fig. 2. Comparison with vibration limits of ABS and
DNV

AL al7 )28k E] A A27E A5E(2024'd 10Y) /583



sy
o
™

St St e] mkAE 4 ERE XE 38 7159 Table
29] ZH& DNV, ABSAFS] 7]¢l Table 3 ¥ Fig. 19
9k Blud Ay Fig 29 2ok AEEE 3>
2 @] e JEHeE wdste] wastglon, v
< FHFUHY@E ~ 10 HpollAe] s 38 7]zl
o] F8 AFe 7Ewk divl @ sl 53

= 2~ =] [e3e) A=
e FAE ALshL deS 4 T A

ol

rj‘g ol

d=v/2xf) 2

A @AM d AEASmm), v LEEEmms),
FE FRHeI, AFEEE Asel 1509

g Pk

I
=2
e
2
e,
L
N
L
°
>,
=
=2
r\j
Ho
ofo
ol
ol
38
tlo
o
o
re
L

Ao FHS 20018 P& w29 A= of
1S HAIZE bl A9 oF 43 AI7HS &85 =
thoo] s A (Dol A&sS W Fug 9
s E Table 49+ A} oA AHEE2 7+
kel v A¥s e =2 JeERW Fig 39 2
own, sfte] TlFEgke] A HA LA L
A3k = o) A A AAE JdeS & 5

>
olft
(£
B
e
‘g
et
rot
:?1:41
o
X
fo
>,
ol
lo
N,
olft
k0
oo
N

584 / St=rt At el 7]k 3| X A27d A5E (2024 109)

ot
2

2
N
ofoj

Table 4. Vibration limits for mast foundation considering
the operating time of naval ships

Displacement (mm)

Frequency 750 2.000
(Hz) Vibratin Limits hours hours
per year | per year

4~ 10 1.270 £ 0.1270 0.577 0.487
11 ~ 15 0.381 = 0.0762 0.172 0.146
16 ~ 25 0.254 + 0.0508 0.115 0.097
26 ~ 33 0.127 £+ 0.0254 0.057 0.049
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Fig. 3. Comparison with vibration limits considering
the operating time of naval ships
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Fig. 4. Comparison the vibration limits of ABS and
DNV with table 4
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Fig. 5. Installation location of acceleration sensor
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Fig. 6. Vibration displacement of the mast structure
in the x—axis direction(bow-stern)
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Fig. 7. Vibration displacement of the mast structure
in the y—axis direction(port—starboard)
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Fig. 8. Vibration displacement of the mast structure
in the z—axis direction(vertical)

—

‘
)
ol

© o
]
W
o F
<.
2
« =N
o
o,
053‘ o
O
B =
N
n
N E _m
2
R
b
s
i
QL

offft P i ook X
(& fo

rflo ot 2
:
i
B
, =
R
) L
E]E} o,
3
O}
R L M
do 1> 30 i ox T
o &

tlo 2,

13

B4 Re 3950
shedl A4l ASHL i AF 9
Foproel s gakd +XE

O
=
o,
ol

12 P
oo N

off
o

Bob 2% Bg AF] Was

4
2R FUsE S22
sk
=4
W

off
o

T

=
o,
[0
o
K

ot ol HE
facs

T o oo o

o
offt
Ay
o

o Fig. 9~113} #o] 00%9] wl=E

S FAlaaly | 483 A A27E A)55(2024 10Y) /585



ol o] E8AIFS 1Hste] AFESH Table 49
@e AE3 A7, yF Wk 25 EA e

[o

7F B 71Edks Blojuyar ity 595
= PCL 8.0 o9 1 3 A &

FaF g4 ~ 10 Hz)o] FEHS
sta L, 7P A FEE AW PC 9
7.5 Hz AR A7 75073 7]5340.577 mm)<]

29 o139l ¢ 137 mme] AEWSATL WAFT 9
o =

S A% 5 Yonk. st e ARE WIS |,
Ao wrE F2E ZEdd gs] Table 49 AFEgk
& Agshe A9l Pl S fAlE 5
F9 Eol gk el 7hsd Aow At
1.4
_ 750 hours per year
E 1.2 t — = 2,000 hours per year
£ ——PCL8.0
c 1 r
g PCL8.5
208 | PCI19.0
[12]
%06 | PCl9.5
=T PCL10.0
Soa | '
E |
202 t !
= =TT Thmzezmcme=ea
0 bl R e

4 7 10 13 16 19 22 25 28 31
Frequency [Hz]

Fig. 9. Vibration displacement with table 4. in the
x—axis direction(bow-stern)
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Fig. 10. Vibration displacement with table 4. in the
y—axis direction(port—starboard)
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Fig. 11. Vibration displacement with table 4. in the
z—axis direction(vertical)
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