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Optimum Design of Diameters of Marine Propulsion Shafting by
Binary—-Coded Genetic Algorithm and Modal Analysis Method
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Abstract | Genetic algorithm is a optimization technique based on the mechanics of natural selection and
natural genetics. Global optimum solution can be obtained efficiently by operations of reproduction, crossover
and mutation in genetic algorithm. The authors developed a computer program which can optimize marine
propulsion shafting by using binary-coded genetic algorithm and modal analysis method. In order to confim
the effectiveness of the developed computer program, we apply the program to a optimum design problem
which is to obtain optimum diameters of intermediate shaft and propeller shaft m marine propulsion shafting.
Objective function is to minimize total mass of shafts and constraints are that torsional vibration stresses of
shafts in marine propulsion shafting can not exceed the permissible torsional vibration stresses of the ship
classification society. The computational results by the program were compared with those of conventional

design technique.

.M B 19759 John Hollandel 2J3l A2 278 FHLaL
2] & (Genetic Algorithm)2 B2 2AHSF9) TEH52
A, 24, FF, A5 EE T wE Rt A2 JPRE WA AA 7F2E 2AA &
BAASY ZEE AARo)AA Ao A5 25 olFA AEF £ g, 2R FAd 0] £FEAN 2
e 7AY FREL 2AEE Aotk a2y 24 EF oY SSS 5EA0E @43E FEEA
A Ae) AAen} AL gahed Yol AAE  BAVRF . ARk @AY, 5%
E 599 F, A4 232 9Edex 9is g9 B, FANAY Fo, FRERINE Edx 7
e 299 ARFRem 27 Wdyeze oxg 2BV wd 72EY 59 JF2AY HEE H)
59 ZIAY FEES 2A7 84X g2 839, Adth
kgl AA A} glviE & Az Ho] EAde 2 2 A7E B3l A o) =ER FAL S
Ae 2A BAGNE 429 A7k =8 zeln 2548 modal analysis method)?g o8-8 A
A4S Hrgs A2 P ZRE Pohly] HFFIASAY AFs AALAT F AE AL ==
oHl S ASE Bt o) EAAL gfAez 3 IS /LS ¥ =FdAde A9 FRASAY
237 ekl kg ARe e A - Agy  HAHEAE BHCE fALIHSH 2R
AT, NENEE 715 F A% FASA FA5H =
2= AFL BAYFTE I A5 AT
AL 5T FA S99 AgS HA4gEE 34
AAE walgvt 2el FH e 24 TEHY Rlw

i

4 20039 24 148
H (FAAAD) - 2Edgn JAFER

E-mail: vibsound@hanmailnet  Tel. 051-620-1577 E 5o 2 AN TR N2 2 842 &
TEZ 2T J)A e &k

AET  FRAUED e



21 fdadeEe 712 Hd

FALIEEE AEY AR5 HFYdAA et
£ AAAER AAEH Y FAHAs =g FEE2
2 g7y o))

FrAgig)Sy AvkEl 82 Fg 19 $A=
9} 2o} AL EY 242F AN BH,
Z27] B Hinitial population), AYE FHr}
(evaluation of fitness) 28] AA4Hreproduc-
tion), WHll{crossover), &) (mutation)¢F 22
A Ja) ko] g2A4gd il 7hdE A4
By vhea vk

frame b od arifial munaiat o i

}

Peniuntian ot Foiragg ;

¥

faradaslite

b

W SR

Fig. 1 Flowchart of genetic algorithm
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Fig. 3 Modeling of propulsion shafting
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Fig. 4 Computational model

Table 1 Particulars of propulsion shafting

MAIN ENGINE

two gtroke,
Type single acting
Number of cylinder 7
Cylinder bore 0.840 m
Stroke 2400 m
Max. confinuous output 28,350 kW
Max. continuous revolution 102 rpm
Mean indicated pressure 121 bar
Firing order 1634527
Ratio of the connecting rod | (.348
Oscillating mass per cylinder | 12,198 kg
Crank journal diameter 0870 m
Crank pin diameter 0.870 m

SHAFT
Infermediate shaft length 21650 m
Propeller shaft length 12.082 m
Tensile strength 588 N/mm’
FROFELLER

Type FFPFP
Number of blades 5]
Diameter 7860 m
Massg 50,300 kg
Mean Pitch 7.1526 m
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Table 3 Total mass for diameter design [kg]
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