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Developing a Computer Program for the Design of Marine Diesel
Engine Shafting

Kim Youngman, Jeon Hyojung

Abstract

For the designing propulsion shafting of ship, shaft diameters are usually calculated
according to the Scociety’s rules and other scantlings such as a shaft length, coupling and
taper parts, etc., are decided according to calculated diameters. And then, the torsional
vibration, the lateral vibration and shaft alignment should be reviewed to check whether
the resonance points of torsicnal or lateral vibration appear within the normal operating
speed range and the shaft alignment is reasonable. If the results of calculations are unsa—
tisfactory, this process should be repeated until the final condition is determined and the
process of this work takes much time to carry out.

To simplify the above tedious processes, authors have developed a computer program
to fulfill the above design processes at once.

This program takes aim at reducing the manual calculating work associated with the
propulsion shafting of ship. To confirm the availability of developed computer program,
several propulsion shaftings which are driven by diesel engines, have been analysed,

The results calculated by authors developed computer program show comparatively good
agreements with those of the actual propulsion shafting.
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Table.1 K; Factors

For intermediate shafts with

Keyways

Radial bores, Longitudinal slot

transverse holes

Integral coupling Shrinkage fit
flanges couplings
1.00 1.00

.10 1.10

1.20
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Table.2 K; Factors
Propeller fixing method
Lubricating method Keyless fitting by
Keyed ‘l shrinkage fit Flanged
Oil lubricated with approved type of oil sealing
1.26 1.22 1.22
device
Water lubricated For kind 1 shaft 1.26 1.22 1.22
For kind 2 shaft 1.29 1.26 1.25

o] EfRS #ine PN BHEoRE g},
A E BE-gEo A BB TR
2] 1.64%%, EmEilal 2ste M AZY
AL Hume AA MR 1L5%E st Aol
=59 252 slgch. AERY A EE
fifgel 252 sl e=® dhgEe A wlel
ol d RS FRER Smme] o fF F4
oD, HEEEY] AEYHRL Ee] 280mm
HMFe R AFY o2 shr 2 N —8K

o= shgvh WA ET

59, # AR *“r??ﬂw‘f

el SmmE gt Zrow ol HEESIENY) M
HE BAK ol =8 Aol & W 2652
a 1/10, & 1/122] dlo]=le] =zl iR

e Bargieh.
WA E¥ 2-2Eo #= g Table. 39 25}
o Peal g,
WA EY T B o) gt

} 3mm

Table.3 Number of coupling bolts

Number of bolts 1 6
]

8 10 12

Shaft Dia. (mm) ( up to 300

up to 400

up to 550 550 and above
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Table.4 Length of L,

H |
Shaft Dia. (mm)’ 110 and ’ 140 and ’ 160 and 180 and 200 and 220 and 250 and
above ‘ above ] above above above above above
L; (mm) ‘ 515 { 615 i 700 I 770 820 ] 890 ; 975
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Table.5 Length of L,
Shaft Dia. (mm) up to 300 up to 500 up to 600 up to 800 up to 900
L, (mm) ' d 1.25d 1.4d 1.6d l 2d
d: actual shaft diameter
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Table.6 v, for various shafts

Kind of shaft

| .(kg/mm?)

Intermediate shaft (for shaft coupling part)

Thrust shaft (for shaft coupling part)

Propeller shaft (for tapered large end part)

Crank shaft (for oil hole part of pin or journal)

| 7. 1fm(4. 6£0)%
7. 1fm
4.6
4.6f,

( )* marked is applicable to built-up coupling
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Table.7 Working stress for various shafts
Kind of shaft tas(kg/mm?) Tme(kg/mm?)
Intermediate shaft 4 7.25
Thrust shaft 4 7.25
Propeller shaft 2.3(2.8) 4.2(5.5)
Crankshaft 4L,4V 45,60 2.5 3
2L,2V,4V 405, 420 3 5
Note : 1. Values of ( ) indicate stress on shaft coupling
2. 4L : 4 cycle inline engine,4V45 : 4cycle V type engine, V angle 45°
3. 2L : 2 cycle inline engine, 2V : 2 cycle V type engine
Table.8 f. and f; for various shafts having integral coupling flange
Kind of shaft fe(kg/mm?) ‘ fi(kg/mm?)
Intermediate shaft (7. 1-47%) fm (11-7.2572)f,"
Thrust shaft (7. 1-47) fm (11-7.2572) f,)!
4.6-2. 3r? 11-4. 2572

Propeller shaft

4L, 4V45, 60 (4.6-2.52) fn (11-372)f,n!
Crankshaft
2L, 2V, 4V405, 420 (4.6-3r2)fm (11-572)f,’
Note : fn’ : material coefficient for torsional yield point

Sl =f"1f

#' ¢ yield point of material having a temsile strength of 45 kg/mm?

f7 : yield point of material
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Table.9 Values of A, B, C

Kind of shaft A B ‘ C
Intermediate and thrust shaft 3.1 4.0 3.1
Propeller shaft 2.3 2.3 3.5
41,4V 45, 60 2.1 2.5 3.4
Crankshaft
2L,2V, 4V405, 420 1.6 3.0 3.0
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5
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o},
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Fig.4 Shaft arrangement of actual ship
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