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A Study on FEM of the Bearing Girder in the Large Vessel Engine Structure
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Abstract

The purpose of this study is to show pressure distribution of the bearing girder in large vessel engine and
to consider finite elements analysis using the pressure distribution. Various kinds of the exciting forces act on
a bearing girder. And at the same time, it is necessary to consider the contact between a crankshaft and a
bearing girder because a bearing girder supports a crankshaft. However it is to need the computer resource
with much time if we apply the contact element to a complex solid model and perform a repeated analysis.
Thus we have accomplished a contact analysis in the simplistic finite element model of the bearing girder.
After that we take a pressure distribution, and apply this to actual finite element model and accomplish finite
element analysis. The result of stresses and strains has been produced using superposition method. The
concept of superposition method is to find the resultant deflection of several loads acting on a member as the
sum of contributions of individual loads. The results were compared with measured results and were verified
to be accurate. Resulting analyzed strain favorably coincides with measured strain. The experiment result
Jjustifies this paper method.
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Fig.1 A schematic illustration of the large vessel
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girder

Fig. 3 Mechanism of a piston and crank
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Table 1 Specification of the analysis engine

Translating mass kg 12717
Rotating mass kg 9749
Length of the crankthrow m 1.575
Length of the con-rod m 33
Stroke of the piston m 33
Diameter of the piston m 0.575
Young’s modulus Pa 1.21E11
Poisson’s ratio - 0.286
Operating speed pm 74
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Fig. 12 Simplified engine model using the beam element
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Fig. 13 Load components of bearing girder by cylinder 3
and cylinder 4 using FEM
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Fig. 18 Distributed pressure shape of bearing girder
applied to a vertical and horizontal force ratio on
the crankshaft

Fig. 19 Distributed pressure shape toward width of the
bearing girder for FEM

F, = [[P,(z)cos 8 cos GbrdGdz
0.75

b3
=2rfg cosBcosBdBIg(Tz + 0.25)Pvdz (13)

= i7erbr
16

W
o
o
fO
b
=o|__-_
ik
iy
Acl
s
oy
ol

N

g
o

>
SE,

ft olo
B
2

>,

flo
2
oft
ol

HUR
N
m,‘lé
wr

2

e
2ol > gm

z ot o
o It o o 0

ob

i K

it}

>

2

op

o

rir

2

i)

o

H1

i

i,

O
i
o wg LN

2
|o
]
x
©°
JE
Mo
el
fo
e
o
2
8
gl

= A4 F5a A4 ATe BES
Yol Sel= o] A3
| AN Be AT) &R
3 wol WOE Btk oy @
A7 BV5E B e
At ZAEL A W WE A4
fretads o A7 4
FaAdge BAEE A 2
BE AL 9

de g
2
i)

o
-
rO
i)

f

L ¥

8]

a2 T 5o
By
oo
5

£2 0 O & i My (% (B o or 5L
[r rlo £ 3% ao £

=z
© 0 R 3
ot

9
o f
o

¢

)

)

o

=)

Hjﬁ
2 12 & b T

g
it
4
e
el b

[e)

o

L

A9 AT wzate 1 g
- of

A wolg Ao fFeasAd B AT

_EJRerQJé%__\',L-{o_Eﬂ

1883

View from cyl. 3 View from cylh. 4

Fig. 20 Measurement and analytical point

g WYE 23 2 A4 AN shia o
5.1 oY Hriol HEE ulm

gaasy 2dd B3de A3 99

% B9 e WYER Yoz de uy

43

2

(o]
T
3
KX

=

z
Hlas] Bty 573 AFe vjmd

it T\

#7} Fig. 215 220 YERY ok f3
Bt SRAT AT AEE e
a2y Holg ArdA A5 AFER {3t
L4 o AYPES vusfrd REHO
EgAsts d90 EAFS B ¢ Aok o

AuATe 2RYBAA BAA

o] vej}
E 0g ofzE U7 2dne 9% e
ot e Ay Adne Tgdn @

ol ojgt e my B "oyt Q. A
Ao oz FF2 sldo o3 dHE Ao
AEH o T AL ALY S nudBoan ¢
ATk IR AéuE B F£AE
1-6-3-4-5-2-71 A £AMolH, &4 tiido]
e 53 Holg AtlE 3¥a 43 AAG Aol
A&t Fig 23914 A AL 3 A™”Ge £
3 &0l Frslr] Azt Y FAd 6
W Adort Tgste Aot a8y wise
g o 6w A= s AdolA Hal "ol
171el gl oty wetd &R A
drojakgkel] 9= 6 A€y AEH 9
Adlol A&EE P9 LAV mEHR go}
Anuc AHAR7 34 UL g 4
L ES 3 AAGrE ZE3le 9 A BolA 5
Adrrt Zdate YA DAAE 3, 48 A

dEgol AuiAEQl Fre|X T, 4 It
bale CHL 59 Adude £i3dREr =5}
TZrolth s Ad e §4 A vy

2

A o mx ox KU ]

‘

~
2

;-.O

o [
lo

Lo

O i L pE YO e poh oLod o
mtﬂ

rir



- A)
B

1884 u}

o2
N
e

ol gl7lol 59 AYY JEA FAe S5
Hele) 2448 ZAE 42U 2 s AW
gt A4 Adwels Da) DoiA ol w24
ol ohisizlol A¥ATI} ZRAFRTG 27 Y
. 92 DelAE 29 QAT
37e) Aadd. asdes
t 29 43e 4EEe Aug
AR, e o Aol
Aq4ARE 242%ug 2
Stk 914 EXEE 74 AWy
QA gEael Frtae 72
AAY T o F4 Aol
3o, of FAE 1, 28
o] ERATH oA 24857]
o1 A &39S weiA
24 AAY AEAL A
andsug 48 A424E A

=z

3

SR=R=
’\L‘

flo i
oX
e
JE
o

o in
N

Moo >

rﬂ%leQmZO}ﬂﬂl%Lﬂiﬁnﬁ%
£
S
g3

B9 gt 990 Yehte gE d
i%i*kn‘gﬁr Holg AYw Alole &
d3S Bz & F i, #olyg A

St
olg]ﬁ\i_ﬁu om._’] _'.7;“ O‘J-\'—,"}:F_HH n}.zL/\/J
o

ox o & |o (B
_&HU

el
g}
o
A wal g, =8 wojhe 285
E 830 4EFE a4 Fugge] 2
dae st AdgRel ANE Axft
g2 olgaty, LxIt A5l wet £ &
o) gRe gashs A%l YOV daAn §

atFol Zgate £ E8F AT A 4H
PE AL €3¢0 g vy Ade A
BANGZE Apole] FUFA L LERE F& I
ZaloF B WHE £&0) swsith. a2y
Lxyz}, AR 5o we §854, A,
249 W3R, $55Y ol wHon Qojt
T o] opz Az HHEsA dAAS W]
w ol siAo] ks Fafsirt.

ol¢t L EAMZANEENEH WPEY ZHP
HNAHAE =& W] HiMe AFIANZESY

$E4S 12T 43} A dE mE 4Y

Hr

deo ARy zEln ¥y Addsd aJ3rk
ZE9] JF Foo A% a7 F& Tejsfort
e e ¢ 5 Ak

52 #Holg Hoel 23

oy Ade AdAY £ 9 /e AT A
g4 dx &8 dolgE Fale o] Aot
TzEo] FESH (yield stress) U|5He] S-Fo] &
4% o) O FREL AT #d T 5 o
gy ol g §o] WER By F2E

H .

= B |
A AN
\ \

Wi
\

8lS

[}] 50 100 150

Crank angle megmw Toc Cy )

Fig. 21 Comparison analytical strain with experimental
strain of bearing girder toward cylinder 3

100

TN

— Analyic rexult
— Experimertal resut

A
Y

Stram el

0 50 20

t‘::]nk angle [Degree} @ = TOC 3\)
Fig. 22 Comparison analytical strain with experimental
strain of bearing girder toward cylinder 4

-
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