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ABSTRACT

The purpose of this thesis to study problems of the propulsion shafting
alignment for over 100 gross-tons high speed crafts built by the local
shipyards. Main concerns are driven to adopt the finite element method (FEM)
design methods to calculate the static reaction forces at shaft bearings for the
whole shafting system of high speed craft and then, to compare these results
with those obtained from an overseas shipyard’s original design value, such
that the accuracy and characteristics of currently used method can be verified
and shown.

It is verified that the result of numerical solutions obtained by using the
method which near match with those from the overseas shipyard’s original
design in a static shafting alignment analysis. In this study result shows that it
can further be applied to the practical design and numerical analyses in all
respects for high speed craft shafting alignment. Moreover, the advantage of
the proposed approaches, it also offer a safer and more reliable guarantee for
marine navigations and reduce the possibility of machin%’fy damage and
malfunction and thus, they can promote the safety of life at sea and the whole
running economical efficiency for the ships’ owner.

Key words: High Speed Craft, Shafting Alignment, Finite Element Method
(FEM).
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3 & % #(Propulsion System) o
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iR B ALK (Rules for Classification of Ships / High
Speed Light Craft and Naval Surface Craft, 2003) RN A MEBR IR LR

AR EREREOFHELER AL TARE -

24.1. AR TR FEBAFBALRAZEREE
%% 42 5% % 3 K (Aft Sterntube Bush Bearing)2 & 77 %18 :

69



AR F=F=-=+mwmil
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P < RBERBBRERE
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24230 H AT R R I xﬁiéﬁfr BARR "%‘ # J& /7 (Bending Stress) 2 £ K #
i

—RREMBH N EAARTZEHEN S, R ERBRIT L
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v(x) = a1x3 + a2x2 +a,x+a, (3-1-1)

do B 3-1 A% - 4% (3-1-2) KX ~(3-1-3) K~ (3-1-4) K& (3-1-5)
R E R

v(0)=dIy =a, | (3-1-2)
dv(0

‘;i)=‘P1 T a; (3-1-3)
V(L) =d, = a1L3 +a2L2 +a,L+a, (3-1-4)
av(L)_

PR A 3a,L’ +2a,L+a, (3-1-5)
# (3-12) X ~(3-13) R ~(3-14) K& (3-1-5) K2 R54w
A (3-1-1) K #ET4 (3-1-6) X -
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m (x) "
V= Elfl—v
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(3-1-14)

(3-1-15)

PHRw SR ANERRTRES -

AR Z AR~ #REA R (3-1-14) K& (3-1-15) X - &
A(3-1-6) X, » BIT4#32] (3-1-16) X ~(3-1-17) X, ~(3-1-18) X & (3-1-19)

& o
(v(0
f, =V=EI () iI(IZd +6LO, -12d,, +6L(p2) (3-1-16)
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dv(L) EI
£, =V =El () L(12d -6LQ, +12d, -6LQ,)  (3-1-18)
d*v(L
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X
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m, | _EI| 6L 4L -6L 2L
£, [ ’|-12 6L 12 -6L
m, 6L 217 -6L 4L
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iy~ T 13
L (3-2-3)
o _ pa’ (L +2b)
R T
_ pab?
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oL’ pab’® L' |6L 412 |1% ‘
12 I
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oL pb’(2L+a)
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ZFE M ZBtade (3-2-14) X RBTREEEGEAMLZIEE 4o
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WA E T4 H R EAE £ 835 (Waisribuea) %2 (3-2-16) X @
%ﬁﬁiﬁﬁg\kﬁﬁéiéﬁ% (Wdiscrete) %o (3‘2'17) fk«

Wi = fa)(x) xv(x)dx (3-2-16)

Wisoree = M0, + 0,0, +£, d, +£,.dy (3-2-17)

discrete

# (3-1-6) XA (3-2-16) XTH# (3-2-18)

L,o
Wiisirbuted = Fm(x)xv(x)dx=_ ;

(42—, ) =223, +4,)
- g (3-2-18)
~L,o(d, —dzy)+——§—02(2¢2 +b, ), (—;f’i}—d,y (oL,)

#RE 3.13T# (3-2-18) Kt HE &, (3-2-19) &
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LLzm(x)xv(x)dx = —[EZD-‘—+ (d—;)mz + (e —:)ml ](d2y ——d3y)

ESIES BNCEYS P
—I:coa1 +(d—-¢)o, +(e—d)ml](d3y -d,,
r 2 -cVo -dV o, | (3-2-19)
+ 031+(d (;) 2+(e (;) 1 (2¢2+¢3)
_-c22‘°1 +(d_cz)2 o, +(e-dz)2 m1—¢2

~[e, +(d=Cc)o, +(e=d)a,]d,,
ie (L,=c+d+e)
BIAREEREGF o EREAE LS (Waisibued) T FHEE3H 2
A% 8 (Wdiscrete) 4o (3'2'20) KPR S
Wisribaet = Waiscreted (3-2-20)

# (3-2-17) K& (3-220) KAA (3-2-19) K > dFEETHEFE
M A (32-21) X~ (32-22) K& & #h /148> (3-2-23) X ~(3-2-24)
A

4 — —
(¢ (-¢f0, (e-d) 0, (3-2-23)
2 12 12 12

m = o, . (d—c)2 @, (e—d)2 o,
V) 12 12
(3-2-24)

BE 3.12 YT sk A RN E A B & L8 MTH MM (3-2-25)
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d,, =d,, =0 (3-2-25)

34 Y

H(3-2-23) K ~(3-2-24)) R R Rt (3-2-25 ) XA TH(3-1-20)
ABA (3-2:26) X o

r_(czcol N (a-c) o, . (e—d) o, ]
12

12 12

_ EL [4L22 2L22H¢2}

L,’ |21 4L,2| s

c’o, +(d—c:) ©, +(e—d) o,
L 12 12 12
(3-2-26)

B (3-2-26) XTHE G R, 5 4o (3-2-27) XA+ S

I:o),c2 +o,(d-c) +o,(e- d)z]L2

(3-2-27)

{d)z}: 16EI
s I:OJICZ+0)2(d—c)2+m1(e_d)2:ll'2
16E1

#(3-2-27) KN (3-120) KEPTREERGRHRE G HE > &
(3-2-28) K ArsTw s

[ 0
F(e) [ 2 2 2
2 ®,c +mz(d—c)+ml(e—d):|
. . 3-2-28
ML 8EI ! (3:2:28)
Fs(;) 0
M© [m,c2+mz(d—c)2+m,(e—d)2]
8EI

Bd (32-14) X TREERGRAAITXIHEBENRESNE o
(3-2-29) K757 s
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oc+o,(d-c)+o, (e-d)
2
F,, I:a)lc2+0)2(d——c)2+0)l(e—d)2:|
M, - 24 (3-2-29)
F, = oc+o,(d-c)+ro, (e-d)
M, 2
I:colc2 +o,(d-c) +m1(e—d)2]
24

BH%A B EREREE (3-2-15) K& (3229) X THE L2
ZHEANREHHNE » 4o (3-2-30) XA

p(az+b2)(L, +2a)(L, + 2b)+ wct+to,(d-c)to, (e-d)

F o,L, + ¥ -
2y
{M:}_ oy p[b7@ira)(a®)] [oc’+e,(a-c) +o0,(c-a)]

2 L2 24

(3-2-30)
W~ FASEE oA
41 B hE |
REGIEH BT — 413 4 %(Dual Propulsion System)Z & 3% 4%
fa 0 RAELE LR — N ERATHE R ZH# & 8 % (Propulsion Shafting
System) - M —ZEEMHEZ4LAHER - BRBBR - HMBEREME) -

PR 1) BT TR R R AREERARBERY
FriaA T o o B 4.1 2 % SRA A 1 BB AT -

SHAFTLINE ELEVATION
1800 DFF CENTRE LINE

(37 INTERMEDIATE SHAFT: @ sTER)
204, 420! o DIMIE‘IE! 5;250 mm LONG SMPVARB IUDE BO TE!I ML‘I

T 1335
UATERAL:  AQURMET 3
) INTERMEDIATE, SHAFT BRAGKET:

1& x 5438 mm LONG SRR P BRACKET
e u 5 lzus_'m\hpl) WATERAL  H1GH TENSLE GAST STEEL

() STRAGHT SHAFT COUPLING: &
205 rom DL Mm

NAIN SHAET SRAQET:
TE A R
PCHT: 285 kg {naminal)

URE" wits B Eadping 208

RACKET
MATERIAL:  MGR TENSILE CAST STEEL

L) BRLKHEAD STaL & AN SPPCAT SEANG,
m DIRMETER SPLIT TYPE SCAL o BORE y 24C trm 0.0. x 500 mim LONG
B i COUPAE (WMENE PR ALLOY)
(_) STERNCLAND: (0} INTERMEDIATE. SUPPORT B:Am::
203 enm DIAMETER EARTALLY. SPLIT FACL MEGMAMCAL SEAL 205 rom HORE 2 245 men e LONG
mcwnm g EVRGENCY WIATABLE SSAL S gkt CorAC (BATERE PERER ALOY
Sohn Crone, TVPE,

B4l XM MBimhETE
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PHERAXTHEEZFARATEERAREBREH R
£ $ 8 5 H ¥ B Ansys Workbench 8.0 JR 2 B T B R ST E At dn &
ZRPFHET - BB AHARBRASBERATLBAMZEBRAE
BEEMALER-2FRE s FEIESMAMISBRAERSLE G P
FREZBE2ES-0 REBRAMBEBHALMALZRAER D ELER
;}g o

BER&EI M BRREZEEIEHA LASE AR ERERE
T AMALORERANEHZTAOREH EXIREABRAEFMERZ
BHHEEAN > BFSLERBZIABZHEEN -
4.2 & RICE R BAE M

AEGFHAEWEFRAETXAMBES 2RI LER  ARATH
#58} 3D 45 B #k#% Solid Works 2004 & & & B A FHMA > R FERA M
2 #7 ¥ B Ansys Workbench 8.0 Ri&/TE B A 24 LR HM 4
SBREHRAALT ¢

L M#® %
BFPHMRTREE 205mm (¢ ) *x5250mm (L) x 13,377 N
(1365 Kgf)
2MEE— X ¢
#2380 R <+ B & 81205 mm( ¢ )x 5438 mm( L )x 13,475 N(1375Kgs)
3.7 Bldh R B E ¢ Aquamet 22 Stainless Steel
4.% Mjdh R AREM E e (22): (Wt % )

Material note : Iron content above calculated as remainder.
5. Fl g B AR da it W AR ARIL K
Young's —modulus : 209 GPa

Mass Density © 7.85x10°%/

Tensile Yield : 379 MPa
Tensile Ultimate : 689 MPa
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Poisson's Ratio : 0.272

6. 4834 £ (Y 365 %)) AR L4548 5 4R9R 0 48 7 &+ % 12,789 N (1305
Kgf')

TR GEsAmm R =18
HEARNGEH R B EE 1 2793N
SR wmik i -

B4-2 #ABUEARLSEHE
Q.0 #&ER
EEA S HERWE 43 - B 448 4-5- B 4-6 Ao -

B43 BAXAERENE
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B 45 #agh¥vE

10. 947 & R ¢

B ERAERAUEEBEIVERUBRLBRAAEBERATSH
SHAERAEESL EPOAEAMEERA LI ALEEE L BATA
RXZEGREBAABRRABBRNERRA - HRAESHIFN - 22
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Jok 4-1 R 42 P B RAL T o
k41 BASHNSBIBEARI HHEREHEA

HEIMTRBER

BRisnE| F-EAEAE | F-BRLE | RZARLE | FuBERAR
(EHXRHE) | (GTELREE) (RaEHEA) | (RRAREEREE)

FRAERIBEGRS | 23.606KN | 15073KN | 16227KN | 8414KN

k42 BEZASHBEEREEE

2 G FHES HEA L 27 225

®ARME 22.68 MPa 11.87 MPa 0.356 mn -

i 1411.8 Pa 814.68 Pa 0 mn 15

(DéEE 43 ToXEMA LI AIERBENERHAE ZEHFRERARE
REBEEAAN » FFFRE -  HRAEHBENBACBBTAEAROERE
X ELGRRARE R 3 A X BN R 3T 0 Wi FHUE S RIS A MR
W EINER o

@é@44Tﬁ%@%%xﬁ&i&hﬁ%h%i[ﬁ@Tﬁ% 3]
FXBREBE AR - M RN BB A NERENE
ﬁ o

B HBEASToEEAMASTHAIRAEHEFL AR B R B0
ShP SR K B v Bl X B AR H s R X )2 M 0 Mk
NNEMER S AL S B R & B5(T 3 X 8RR R -

@) @B 4-6 Too kBt S ARZRIREGEE 15 FRALES =
Bl (AT X B8 RK)R M - ERADESABBITEEIN—
BB F AR R R R AR AR S -

5.1 &3

AAEEBN AW BEERREGFHEHAAFERAT » SHAHR
R ARARAMNBRD X HRAMRAE T E R BZHGE > £ B
AR REEE A -

%Liﬁ%zﬂ@%%ﬁﬁﬁ%%Téﬁﬁlﬁﬁ & RAER 7184
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HEMMERARSRBBRAREATHBEIR TR

aX o

# o B4k 5-1 FATERALT o
%51 AZ N EMAXBEGRAERNRBANRBRHEAIER

2

Tt A& R AR

R
BRBAE] F-BRAS | FoELLR | FZARLR | FuEELR
(BHIREA) | (IRERNK) | REFHE) | GRERESRNE)
BEIMTERER ‘ ‘
FRAFELABEGRS 23.606 KN 15.073 KN 16.227 KN 8.414 KN
B SR Bk 22.035 KN 14.313 KN 18.482 KN 7.681 KN

hk 51 THLERAERAERREIWHERARIIREZIESR
FEEARBAE—BRBHBZEZUNERFALEREEZRTRE > SoALA
AZHRERITRAFAOBED CZHRBMAETHERZEFHE
B LLPg o '

ISR AERREBLEAARLFARAZIERFLAERANTHTE
BARFEEMALEBERATEBALIRERANARII G EHBA
BBt B Sttt B4 R B BT RERFETEAR
FRSERMBEERAR PRI REBAIIZAART o L BRTH A
HRMAARELAATERFRERAZRARRTERN  ETERI A
BREBAGAURF LAY EIELAFTZLRAREB LT EFHEHR

35 o
52 ##H

. ERARAFHREESERERE B EE 43 P T E
RERNBZEXBABREMPARASZZEFEARERBEUAN » Bihk
LHARSHRERITEAFABEN X SRBHRHE UK B INE K
BHEZEZR - ERARAERBENFLGBBAFAAESWE E X BGRE
B H R AR X BRI AEBENMAARHER T A&
LR RERRRAF (AR R)ZHE - HTRE - RBRARR
HRERE L THRIMBZIEABRRBAIGHIER - THREARE
ZTTE o

2. AR FEARATHREN - BANGKER T A ABIRE
HEHBEEERILER% - :
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