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A Study on the Dynamic Characteristics and Performance of Geislinger Type
Torsional Vibration Damper for Two Stroke, Low-speed Diesel Engine

D.C. Lee* - BW. Lee* - Y.N. Park** - B.H. Park***

Abstract

During the last decade, engine makers have developed new types or increasing power rate
engines to enlarge theirs marketing shear in two stroke, low-speed diesel engines. As the
results, these engines have increased the additional stresses due to torsional vibration more
than old model engines. The torsional vibration dampers are necessary in order to reduce
heigher additional stresses of intermediate and crank shaft in these engine.

In this paper, the optimum designing of Geislinger type torsional Damper has been carried
out, based on the theoretical conception. The dynamic characteristics and performance of
dampers are estimated by the measuring results obtained with the monitoring system of
dampers and additional stresses of propulsion shafts
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Fig. 1 Two degree model of torsional damper
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5.11 9l o 20%4 2%
1) 5%
+ Type : Geislinger D 270/2
* Outer inertia: 14100 kgm?
- Inner inertia: 723 kgm?®
- Stiffness: 12 MN-m/rad
- Damping coefficient : 215000 N-ms/rad
* Permissible vibratory torque :
324kN-m
11907 kg

o=
=

- Total weight :
2) Ao Fg

- Type: Hyundai B&W 6S70MC

- Cylinder bore Xstroke : 700 X 2673 mm

+ MCR : 20940 bhp x 88 rpm
1-5-3-4-2—6

- Reciprocating mass: 8829 kg/cyl.

- Conn, ratio: 0, 4360

* Total weight : 597 ton (dry.)
3) zzde}

- Type: F.P.P.

- No of blade : 4ea

- Firing order :
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- Diameter : 8000 mm

- Weight :

34,3 ton

- Moment of inertia :
132972 kgm? (in water)
104775 kgm? (in air)
4) 57 A

1/30, 1/20, 1/10¢) H# 5 oj§-3te] wlEH
2 %A ALS 438 7473 Fig. 3, Fig 4o ¥
alct,

No. Mass name Inertia Stiffness Dia.(out/in)
(kg.m*) (N-m/rad) (mm)
1 Damper outer 14100, 00 0. 120000E + 08
2 D.inner +Fig. + M.C 5026, 00 0, 239200E 4 10 784.0/150. 0
3 Cylinder 1 23548, 00 0, 182800E + 10 784, 0150, 0
1 Cylinder 2 23548, 00 0. 182800E -+ 10 784, 0/150, 0
5 Cylinder 3 23548, 00 0. 182800E + 10 784, 0150, 0
6 Cylinder 4 23548, 00 0. 182800E + 10 W0 00|
7 Cylinder 5 23548, 00 0, 182800E + 10 84,0 150, 0
N Cylinder 6 235348, 00 0, 237500 + 10 784, 07150, 0
9 Cam.drive + M.C 10018, 00 0. 317400E + 10 C7RLL0-150,0
10 Turning wheel 8242,20 0, 981000E + 08 5500 0.0
1 Flange 999, 30 0. 267700E + 09 680, 0/ 0.0
12 Propeller 133475, 19 '
3.1.2 HAAA % x|} small#t medium-& E&f’\ﬁr?@] &
Gslob Mol el EAEA MED A% & A5Eead m4e ¥ ohiel Weislgel
S 14 2RABEE AUHE af 98 LY A AT A e 48w+
cad/soleh, e SobAe [& 208300 keme,  Wirh. ol Wol wufel el AFE FobAAu
Z57170 4 k= 266 MN-m/rad, 1% 63 S FolEof] Hobs|dr B o 24 fdarla iy W
842ql 47.5 rpmoel A 63 Aol AAEe b besdlel Agresst dlglel gl
22 431 kN-molth, ohAAAEAl 4 =z = Al xivh Fig 53- smalldlsfel st

set, oA, slzdlelAs gl sl B
Agsim glomz AA Azl W
o a7, AA4AS 2 AARAAGE ool
W B A Bl g Aol FaHe ATER
2% +% ek ek o 9] Table, 104
2 wpel ol R(L/I, 4 zul)el 1/40

4=44 zero, optimum, 100, 150, 200 kN-ms/rad
A S AT S B B A L R B |
e e Ak dsbel vl Fig 69 mediu
mil)ysdae] k3 A 4= optimum, 125, 188,
250kN-ms/rad, “-ébi gt f*"o!l R

sz elol wfae] WAE Q. mE AAkgh 7 vfol

Table. 1 The damper specification for preliminary design

Damper size I, (outer) I;(inner) ky y ¢ (optimum) R
(kgm?) (kgm?) (MN-m/rad) (kN-ms/rad)

small 7500 400 6.5 0,0933 41,8 40

medium (1) 10000 600 8.6 0, 1060 63.3 30

medium (2) 15000 800 12,7 0,1273 114.0 20

large 30000 1500 24,3 0.1678 300.5 10
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3.2.1 A9 9
1) ¥ e

- Type : Geislinger D 270/7

- Quter inertia: 9680 kgm?

- Inner inertia: 1400 kgm?®

- Stiffness : 61 MN-m/rad

- Damping coefficient : 215000 N-ms/rad
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- Permissible vibratory torque : 575kN-m - Total weight : 1795 ton(dry)
- Total weight : 11800 kg 3) =eHzal
2) Az Fag & - Type: F.P.P.
- Type: Hyundai B&W 12K90MC-C - No of Blade: 6ea
- Cylinder bore X stroke : 900X 2400 mm - Diameter : 8200mm
- MCR : 70300 bhp X104 rpm - Weight : 82 ton
- Firing order: 1-8-12-4-2-9-10-5-3-7- - Moment of inertia :
11-6 341867 kgm?®(in water)
- Reciprocating mass: 17031 kg/cyl 262975 kgm?(in air)
- Conn. ratio: 0, 364 Y e
No. Mass name Inertia Stiffness Dia.(out‘/in)
(kg.m?) (N-m/rad) (mm)
1 D.outer(M.P.1) 9690, 00 0. 610000E+08
2 D.inner (M.P.2) 3862, 00 0.471700E+10 980, 0/490. 0
3 Cylinder 1 32091, 00 0, 390600E+10 980, 0/490. 0
4 Cylinder 2 32091, 00 0. 408200E -+ 10 980, 0/490,0
5 Cylinder 3 32091, 00 0.411500E+10 980, 0/490. 0
6 Cylinder 4 32091, 00 0, 406500E+10 980, 0/490, 0
7 Cylinder 5 32091. 00 0, 393700E+10 980.0/490. 0
8 Cylinder 6 32091, 00 0, 478500E+10 980. 0/490. 0
9 Cam.drive (M.P.3) 15129, 00 0, 478500E+ 10 980, 0/490, 0
10 Cylinder 7 32091, 00 0, 396800E+10 980, 0/49. 0
11 Cylinder 8 32091. 00 0.393700E+10 980,0/49.0
12 Cylinder 9 34389, 00 0, 380200E+10 980. 0/490, 0
13 Cylinder 10 34389, 00 0. 395300E+10 980, 0/490, 0
14 Cylinder 11 32091. 00 0. 392200E+10 980, 0/490, 0
15 Cylinder 12 32091, 00 0.510200E+10 980.0/490. 0
16 Thrust shaft 6262, 00 0, 755300E+10 979.0/150.0
17 TurWh.(M.P.4) 20445, 00 0. 719580E+09 715,0/ 0,0
18 Inter Sft(M.P.5) 1087, 00 0, 276400E +09 715.0/ 0.0
19 Flange 1 2202, 00 0.247500E+09 715,0/ 0.0
20 Flange 2 2923, 00 0, 151400E 409 715.0/ 0.0
21 Flange 3 4032, 00 0. 497400E + 09 870.0/ 0,0
22 Propeller 343813, 00
3.2.2 FHH A
Wetel wbel dAe 31240} e B ONEE Aol Zisle Sobdge 1%
v adage] AAS B 2"AEe] oo AAHE SrbA el m A dike mop wdl
o bS] HAA ] o HSNole Fa e AlRle] v1alede] e g o] zle 9ato] s
Sl aboh mob Al vl g S e A WL wEel vlad qlal 2ol sl 2y
v Y Eley Alg)o] Hg Mab ohvel o WY EE AEA I} spieich, 2mx £
Aol 2da el oly] wiel Axle Sy S HAELS 230200 kem?, SARAASE
FE 1835 A vl Ho Zzalele w]E 1544 MN-m/rad, 12l 7|dE ¢ 3% 249
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