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Experimental Study for Torsional Vibration

Monitoring System Development of Diesel Engine
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ABSTRACT

The torsional vibration monitoring system(TVM) for large diesel engines was
developed and applied by manufacturers of torsional vibration damper, flexible coupling
and diesel engine since 1990s. And demands of TVM have been steadily increased to
operate safely engine and to extend maintenance interval of damper and flexible
coupling. In this paper, the experimental methods and algorithms of TVM development
which used the existing PC, turning wheel and speed sensors in ship are introduced.
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Table 1 Specification of the 8526MC Engine.

Type Holset D1075/165
AE 4¥ ude HEsFdem dedy Outer ineria 7.9 kg -’
- . Inner inertia 66.72 kg - m*
e A (=] = =
G/T 3708F MHes9 F7d 8S26MCE ©] Damper Absolute damping 176 kN - ms/rad
£33z A7 852 Table 13 %t} of 439 Inertia ring area 151 m*
MEYWE 22Y-ARAE Fig 49 231 243 Meish S2ike
N N Type 8526MC
%9 RAEEE £0)7] HAsted HA HH7 AR Cyl. bore X stroke | 260 X980 mm
Ago] Fase] 9o 283 1~-389 HEHA Power at MCR 3,970 bhp X 250 rpm
Zo NE RoE Fig 59 gt} ol& AL o Reciprocating mass | 537 kg/cyl
N N T i . | Firing order 1-8-3-4-7-2-5-6
H7} A3Hd A9 n&d o3 @] 715E Engine = atio/D) 0436
HASUE AS FRY £ gdow, agak Hu No_of cylinder | 8 ea
_ - o= Weight 53 ton(dry)
3 B9 89 2~3" 11, 1339 Z’f AHE Z*? Turning wheel dia. | 1497 mm
Fig. 6~7°] Bt} =3 Hdd FHsddo g Number of teeth 97 ea
HEPNE Ade 14 23430%Y 2RIAY 15 Type Fixed pitch propelier
= . No. of blade 4ea
0~170 mpmolAX Fasgon, o] Fig. 8~99 e o | Diameter 306m
Bqldh, OPERET I Weight 2370 kg
L 1095 kg - m® (in air)
Q Moment of inertia 1369 kg - m® (in_water)
3
- I o 25
a -] =]
§5 &2 - U] e
8¢ = —e— Normai13.Oorder .
3] 3 ® 8 foo] [ e |
g| E c 3
C? 5.8 ?f‘ R
S 5 : A
] £ 10 o . y
E ’ .i\ / ‘\
§ 051 /. / ‘\3‘ s .!\. -\_\
\ § o —:’.M‘/‘%L Yo, )/ b =3y, !Z
150 175 200 225 250
Engine speed{rpm)
Fig. 4 Spring-mass system for 8526MC engine Fig. 6 Calculated angular displacement
amplitude of crankshaft free-end
74 25
6] ~n— Node Na 1{335.4/cpm) N g —%— Normatt1.Oorder R
-#-— Node.No.2(2152. t/cpm) —o— Normai/13 Oorder
o 5 4 Node.No.3(2658 2/cpm} é‘ 20 | 4 Stick/11.00rder
§ g . § v Sck3 Oorder
E 3 g 15
£ 2 i / "\
g |—s--.~—..¢|—‘;—..—.w e E 10 A Y
a 4] e, . o . .
I S ~a E Jo. / \ .
4 PR T y e d osd /N . :\
24 oo’ g . J ,E\ o /\T\‘\ /r\‘\
T2 3 4 85 8 7 8 8 16 11 12 13 14 15 16 37 £ 00 et ‘\’\'\' Jr b - "N.—.—'-'_
Mana numbear 150 175 200 225 250
Engine speed(rpm)

Fig. 5 Mode shape of torsional vibration
for 8526MC propulsion engine

Fig. 7 Calculated angular displacement
"amplitude of turning wheel

- 643 -



i 38— Notmal/1.Oorder
! 15 P - Nomak2.Oorder
x v© ’ A Miwfiring/1 Oorder
g Sy —v— Mighing/2. Oarder
% 124 .
f -
- : ¥.
i’ T e :
£ A~ (e PR
§ 61
§ 3
i
3
2 0 ' 1 t 4
150 160 170 180 150 200
Engine spesd(rpm)

Fig. 8 Calculated angular amplitude of crank

free end in cyl. No. 1 misfiring condition

1
2 —#— Normal1.Gorder
& Normal2.gorder
5] 1 misfring/1.Oorder
ST v Meing’2.0order
3
3 24
H
£ - -_
9 - —h - e L!‘»‘*‘ .
Tl
£ s
i
te
§ o T T T T
150 160 76 10 190 LS

Engine speed(rpm)

Fig. 9 Calculated angular amplitude of turning
wheel in cyl. No. 1 misfiring condition
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