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Abstract

After studying the composition about the torsional shafting of main engine for fishing vessel
with Power Take Off (PTO) System, the authors made a computer program using the transfer
stiffness coefficient method (TSCM) for analyzing torsional vibration about the shafting with
PTO system and nonlinear elastic coupling. The torsional shafting of main engine was separated
by 3 types according to the connecting condition of main engine with propeller or the PTO
system or both of them. In this paper, the change of natural frequencies and natural modes
according to connecting condition of torsional shafting and nonlinear elastic coupling were
analyzed. The accuracy of the TSCM was confirmed by comparing with the computational
results of the Finite Element Method.

Key words : PTO system(PTOA]2®), nonlinear elastic coupling(8]43 g7 Z8), torsional
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Fig. 1. Schematic diagram of engine shafting

driving propeller and hydraulic pump.
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Table 1. Specification of the main engine
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2 [s] fnd i % WE
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1. =x|AIA 2 Speed at M.CR. 900rpm
. Number of cylinder 6EA
A9 92 FHE 23] oA uwkel A7} . o
A2 ol 2adaT. AA, ojde) Fejapm  Cvlinder bore 225mm
A 22 FUY BS, F718e PTON2He) §  Stroke 300mm
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Fig. 2. Computational model 1.
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Fig. 3. Computational model II.
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Table 2. Dynamic characteristics for G—type

coupling
Static stiffness 0.147MNm/rad
Characteristic frequency 180rad/s
Nominal torque 13040Nm
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Table 4. Critical speeds for computation model
I with G—type coupling [rpm)

dyeln] #3537} Qle wtol e AT A
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A7 224 F718 S-S ¢ F Uk 1.0 562 845
A UmA] 24 nfdE e Wil A9 1.5 375 564
UAY ol Ak a8y FY3 Aatndd o 20 281 423
st feteAgos ALE Ade AGPANASF 95 995 338
Hel At dxbe} b3 I3k )
3.0 187 282
Table 3. Natural frequencies for computational 3.5 161 242
model 1 with G—type coupling [rpm] 4.0 140 211
Rotational speed [rpm] 4.5 125 188
Order
300 600 900 5.0 112 169
lst 549 562 574 5.5 102 154
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Fig. 5. Natural modes of computational model I with G—type coupling.
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Table 5. Natural frequencies for computational
model I with G—type coupling [rpm]

Rotational speed [rpmj
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Fig. 7. Natural modes of computational model Il with G—type coupling.
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Table 7. Dynamic characteristics for D—type

Table 9. Critical speeds for computation model

coupling I with D—type coupling [rpm]
Dynamic stiffness (25%) | 0.154MNm/rad Order(X) 1st frequency | 2nd frequency
Dynamic stiffness (50%) | 0.224MNm/rad 0.5 1261 1698
Dynamic stiffness (75%) | 0.323MNm/rad 1.0 631 849
Dynamic stiffness (100%) | 0.432MNm/rad 15 420 566
Nominal torque 13470Nm 20 315 424
25 252 340
- - 3.0 210 283
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Table 82 D H4% B4AZAE 2 43 15 140 189
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Table 8. Natural frequencies for computational e dd 139 d4 14 A}O].Q] Dy H]j}ja‘g %/_‘g
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Fig. 10. Natural modes of computational model I with D—type coupling.
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