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Vibration Characteristics Analysis of 700 kW Marine Gearbox through Vibration
Measurement
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Fig. 1 Schematic diagram of propulsion shafting system
and sensor's location
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Table 1 Specification of marine gearbox and propeller

Driving gear | Clutch housing gear
GF5710) | (E#A 353 719)
Number of teeth 30 (Zy) 44 (Z2)
Reduction ratio 3.56
No. of blades(Z) 3
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min~?
r = 6 - -~ (1)

FTF(0) = fr (1 - %cos 9) ————— )
FTF(I) = E (1 + %cos 9) ————— 3)
BPF(0) = FTF(O) xN = —————— (4)
BPF(I) = FTF() XN ~  ——————~— (5)
: dy?

BSF = %E (1 - (5) - (cos 9)2> -——= (6)
GMF(f) = fiZy  —===—=———==- ™
fo=Untk ), (k=1-fy

(k=012 ) ———— (8
BPF=f-7  ——————————— )

f : Rotational Frequency
FTF(0) : Fundamental Train(cage) Frequency
relative to Outer ring

FTF(I) : Fundamental Train(cage) Frequency
relative to Inner ring

BPF(0) : Ball Pass Frequency of Outer ring

BPF(I) : Ball Pass Frequency of Inner ring

BSF : Ball Spin Frequency
GMF : Gear Mesh Frequency
fg * Gear Fault Frequency
BPF : Blade Pass Frequency
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Table 2 Specification of bearings

Bearing A Bearing B
Bearing type TRB(single) TRB(single)
No. of rollers(N) 16 20
Mean roller
. 15.6 27.5
diameter(mm)(d)
Pitch diameter(mm)(D) 94.81 195
Contact angle(deg)(©) 7 12
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Fig. 3 Schematic of rolling element TRB

Table 3 Vibration frequency of each component

(Hz) Bearing A Bearing B
£ 93.8
FTF(0) 9.95 2.87
FTF(I) 13.84 3.79
BPF(0) 159.30 57.52
BPF(D) 221.49 75.93
BSF 70.39 23.20
(Hz) Driving gear | Clutch housing gear
GMF 714 1047.2
GMF x 2 1428 2094 .4
fq 690.2 /737.8 1023.4 / 1071
(Hz) Propeller
BPF 20.01

Fu gatEE 05 HzolW, 3% dolg:=
Fig.4 7o) 2%

9] 50 RS Yoz o]%AA Zhzte| Uld] FFT
= 433 ¥ Contour mapl & 1t

Hi%‘(OVerlap) A e A7 Alolol A= WkAYE]
E AEY AHx 3 B8] YA ol 2o
o wet ¥ 22 FHE T s 23E g
F& gtk

A 43 o= A JAE A5E Hols Zo
2 qAPd Holg e dEEo] HolA &tk

Fig.5e} Zo] df Aztge] AHAERHS Shjjs)x
gk A <Xl AEro dA3] AL gho] yE
Woh(BPFL: 221 Hz / 0.031 g, BPFO: 159 Hz /
0.021 g A & Aol A= ﬂﬂﬂt s
o] Aujdez Fal H|KE FHg dHol oy
AEo] EA57] wlito] wojHel e Jg3t At
o] o] 7| HAolle EUEHPS T3 Lolxte
717} A @& Aoz At} Bearing Be A$
L oHgh e Belth

2sec. x N
2sec. | 2sec. 2sec. |
Eeﬂ e 2sec.
2sec. X (N-1)

|F‘FT] FFT | FFT | eoo [ FFT | FFT |

Fig. 4 Schematic of analysis
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Fig. 5 Bearing vibration spectrum at Bearing A, Transverse
direction
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Fig. 6 Driving gear acc. Contour map at Bearing B,
Longitudinal direction (unit:g)
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Fig. 7 Driving gear acc. Contour map at Case, Vertical
direction (unit:g)
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Fig. 8 Driving gear acc. Contour map at Bearing A,
Transverse direction (unit:g)
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Fig. 9 Bearing B and engine acc. Contour map at Bearing B,
Transverse direction (unit:g)
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Fig. 10 Engine and gearbox acc. Contour map at Case,
Transverse direction (unit:g)
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Fig. 11 Bearing A and engine acc. Contour map at Bearing
A, Transverse direction (unit:g)
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Fig. 12 Engine and gearbox acc. Contour map at Bearing B,

Longitudinal direction (unit:g)
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