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Diameter Optimum Design of Torsional Shaftings
Using Genetic Algorithm

Jong-Ku Seol

Department of Control and Mechanical Engineering
The Graduate School

Pukyong National University

Abstract

Genetic  algorithm{(GA) is a optimization technique based on the
mechanics of mnatural selection and natural genetics. Global optimum
solution is obtained efficiently by operations of repreduction, crossover
and mutation in GA.

It is very important to minimize the mass of shaft in the diameter
design of torsicnal shaftings in consideration of economics, manufacture
and stability. In this paper, diameter optimum design of the torsional
shaftings using the GA was implemented to minimize the shaft mass and
maintain the stability in strength, stiffness and vibration design for
torsional shaftings. The computer program was developed to design
optimally the diameter of torsional shaftings using the GA. To confirm
the accuracy and effectiveness, the computation results of developed

program were compared with those of conventional strength, stiffness and
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vibration design for a simplel generator shafting and a practical propulsion

shaftings.
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Table 4.1 Setting of parameters
Population . Reproduction | Crossover Mutation
. (Generation . . .
s1ze coefficient probability probability
30 50 1.7 909% 10%

Fig. 425 7 Ad 2ve] Prees, 49558s 92 ez
040E AFL Baslel = AAZ Aol SR Age B >
Atk 50H Al M E RAE AAE F HAUFA S A7o] 163.15 mmol
@1, o

Fig. 4391% 7t AWE2 AGRAL BEA7E AA FIH H2 e
AAE SR AF g A% e e,

<y -

a2 2289 kgoltt
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Fig. 4.2 Population as each generation
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Table 42 Main specification of marine diesel engine shafting

—
MAIN ENGINE
two-stroke, single-acting, cross-head,
Type solid injection, direct reversible,
exhaust turbo-charged type
marine diesel engine
I Number of cylinder 7
! Cylinder bore 840 mm
Stroke 2,400 mm
Maximum continuous output 28350 KW
Maximum continuous revolution | 102 RPM
Mean effective pressure 19.1 BAR
Firing order 1-6-3-4-5-2-7
Ratio of the connecting rod 0.348
Oscillating mass per cylinder 12,198 kg
SHAFT
Intermediate shaft length 21,650 mm
Propeller shaft length 12,082 mm
UT.S 588 N/mm?
PROPELLER
Propeller diameter 756 m
Number of blade 5
Pitch 7.1526 m
Material Ni-Al, Br
Weight 50,300 kg
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Table 43 Polar moment of inertia and torsional stiffness

POLAR MOMENT OF INERTIA

Free end of the Crank Shaft 1225 kem?
Cylinder 1~7 26438 kgm?®
Thrust Bearing /
. 12858 kom?
Cam shaft Drive
Flywheel 7174 kgm®
Propeller
189455 kgm?
(with entrained water) &
STIFFNESS

Free end of the Crank Shaft

2.9240 %< 10° Nm/rad

Crank shaft 2.4027 % 10° Nm/rad
Cam shaft 3.5063 X 10° Nm/rad
Thrust shaft

5.6689 < 10° Nm/rad N
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