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Abstract

The effects of flexibilities of supporting structures on shaft alignment are growing as ship
sizes are increasing mainly for container carrier and LNG carrier. But, most of classification
societies not only do not suggest any quantitative guidelines about the flexibilities but also
do not have shaft alignment design program considering the flexibility of supporting
structures. A newly developed program, which is based on innovative shaft alignment
technologies including nonlinear elastic multi—support bearing concept and hull deflection
database approach, has 5 basic modules : ®fully automated finite element generation
module, ®hull deflection database and i’ s mapping module on bearings, ®squeezing
and oil film pressure calculation module, @ optimization module and ® gap & sag
calculation module. First module can generate finite element model including shafts,
bearings, bearing seats, hull and engine housing without any misalignment of nodes. Hull
deflection database module has built-in absolute deflection data for various ship types,
sizes and loading conditions and imposes the transformed relative deflection data on
shafting system. The squeezing of lining material and oil film pressures, which are relatively
solved by Hertz contact theory and built-in hydrodynamic engine, can be calculated and
visualized by pressure calculation module. One of the most representative capabilities is an
optimization module based on both DOE and Hooke—Jeeves algorithm.

% Key words : Nonlinear elastic multi-support bearing system(dI&8 &4 CEXIX BHHE AMA
81), Hull deflection database(dHH& CIOIEAHIOlA), Squeezing pressure(= t&d), Qil film

pressure(8 2t 22}, Offset optimization(E4! = 3&l), DOE(AE H&EY
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g URuUHY HASS(Static  sgueezing
pressure) EE 2 HAAEH(Steady state)2 2&
8t SHA(QIl film pressure) &
SH S & & (Hydrodynamic)
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Table 1 Standardized ship service conditions

Ship Engine Loading Sea
1 | Docking Ambient | - -
2 | Afloat Ambient | - No
swell
Ballast No
3 | Seagoing Hot Half bunkering swell
AP tank empty
Ballast No
4 | Seagoing Hot Half bunkering
AP tank full swell
Full load No
5 | Seagoing Hot Half bunkering
AP tank empty swell
Full load N
6 | Seagoing Hot Half bunkering ©
AP tank full swell
EIECICE. 312032l &tz A9 =&
ot £ o0|stC. s=el A

24E @9 23 AR

G20 T2k 9 =A(Full load condition)
2AE X(Ballast condition)22 FET
S B39 XM AN OetM Y &
(Departure bunkering condition), Bt X2 (Half
bunkering condition) % = ZXH(Arrival
bunkering condition)22 2RE=ICH HdEF LR
24E B39 210 SHEZN OIXl= g2
A &7 M0 BHHZ2(Half bunkering)@t 10
St REBICH AP 2 3A(After peak tank)2
? SISS W ¥ 2L2AAE AHO O2lN 2H
CIXoH M08 HEN R2 9S8 0ixle A2
2 UACH oHae AMEis IE stE2 R0
ek =2 (Swell condition), U2 T2 (No
swell condition)@2 E36tX8 J|ZEQ 30
oI5t U89 gEol 3K %I m=Ru W20l
gle Aoz ZLFJIACHAEZ22E 2AZE 2001).
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