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Optimum Alignment of Marine Propulsion Shafting

Duk-Hong Moon*

The author has developed the computer program in order to calculate the optimum alignment
condition of marine propulsion shafting by linear programming method. The input of program
was calculated by the matrix method of three-moment theorem. He compared the calculated
values with the experimental values measured by the strain gage on the model shaft, and the
values of calculation on actual propulsion shafting with those of Det norske Veritas.

The computer program of optimum alignment has been applied to the actual shaft.

The results obtainded are as follows:

1. To obtain the reaction of supporting points in the straight line necessary to the optimum
alignment and the reaction influence number, after the computer program had been developed
and then adapted, the result of experimental values and calculated values agreed with each
other and the values of the actual shaft were also approximately similar to the values of other
program.

2. In this paper, the measuring method on model shaft by strain gage can be effectively used
at the time of adjusting alignment condition of actual shaft.

3. The supporting bearing should be considerably readjusted to the vertical direction in order

to satisfy some limited condition.
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Fig.2 Disposal of supporting points.
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Fig.3 Disposal of the nodal point deflection.
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Fig.6. Dimensions of the model shaft.
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Table 2 Average values of strains measured
by a strain gauge (10-%)

Ord. of Brg. 1 2 3 4 5
1 0 —19 5 -1 0
2 0 40 —23 7 0
3 0 =25 38 =27 0
4 0 7 =27 48 0
5 0 -2 6 —25 0
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Table 6 Reaction of bearing in the straight
support (kg)

Ord. of Brg. 1 2 3 4
Auth. results 83318. 30259 59861,  7145.
N V results 85765. 20144, 60932 6453.
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Table § Optimum alignment calculated by the linear programming method.
Ord. of Bre offset reaction offset reaction offset reaction
i ter mm kg i mm kg mm kg
1 o] 80850. 0 79532 } 0 78418,
2 4] 37767 0 41498 ! 0 45227,
!

2 —1.694 39330 —2.536 20875 ' —3.379 19922,

4 —1.694 22330 —2-536 29375. ; --3.379 37422,
Decrease cf - . N [ - N o
No.1 Brg. Lead 2458 367¢. [ 4900.

i

— 45 —



2 #

FBAEEMR S BREREREE 47 A8 #AH

Bixel o REEE BE==13¢ BRI,
A7lo] Lo FHES SHLEEENE A=Y~

Eor WHEMNA dollz, o] 2ol F
M-S Zolsls] e BEES FHIMES Z=ddl
AelAdl ot BRAMS Hikst, HidRA A

B R e el BT 4 ddth
L OREREY UERH MEKHRE Kb
0 KAPBHEEE ToE WHZeoue WA,

B AT MR JRish HEEt A —
A, Hipdiel 8 HAa 2z e =Z2age
2 A 2k A v sy ek

2. FHzel e Aol A 7 ERRBES

SIS ) EERES Bl %
Rthoz FRT + 2% Aot
3. RERES WEZEOde WA A

R, GIREES BS5shed, R EL A
T BEAFALE 2PN & & 4 lgleh et
A RERES BRS MEE ded A8 &
kreb BIREAES Tshe Zelzt & 4 gl

£ X ™

1) Lehr, W.E. et al. (1962);
the Design of Marine Propulsion Shaft Sys-
tems. SNAME, vol.69, 555—537 ‘
Graeme Mann (1964); Design of Propulsion

0

Consideration in

2)
Alignment
851

Shaft Systems Using Fair Curve
Theory. Naval Engineers Journal (iZ..
—853
3) Graeme Mann (1965); Analysis of Shafting
Problems Using Fair Curve Aligament The-
ory. Naval Engineers Journal (2),
Graeme Mann (1965); Shipvard

of Propulsion Shafting Using Far Curve

4) Aligament
Alignment Theory. Naval Engincers Journal
(8), 651

5) Rolf kvamsdal (1969); Shaft Aiignw:nt Part
I — 1. Eurodean Shipbuilding, 12-23

6) Sevenson G. et al. (1975); Computzr
ram NV540 Shaft Alignment User’s Manual.

Det norske Veritas Report 75—225, 1—38

Prog-

) KHEZOTT7 b Yy 2% JEERT = 5 it
HO3, 50—61

8) Shans Kuo (1972); Computer Anplicetions of
Numerical Methods. Addison Pub
Co., 346—359

N7 e .
Wenlzy

— 4 6 —



