© RMERX

A v SR AH Q) kil Ha
HhE A B-d o] A 2 2 1B 5%
= B K& oF OB

'A Study on the Design of the Torsional Vibration Viscous Damper
for the Crankshaft and Developing of its Performance
Simulation Computer Program

C. K. Lee - H,J. Jeon

Absract

In diesel engines, it is inevitable that the torsional vibration is produced by the fluctuation
of engine torque. Therefore, if the occurrence of torsional vibration is confirmed in the design
stage or the torsional vibration is observed on the bed of test run, it is necessry to establish
some preventive measures to avoid dangerous conditions.

Major preventive measures are as follows:

1. Changing the natural ferquency of shaft system.

2. Repressing the vibration amplitude by the damping energy.

3. Counterbalancing the exciting torque by the resistant torque.
4. Counterbalancing the harmonic component of exciting energy.

In above methods, the damper is the last measure to be used for controlling the torsional
vibration.

In this thesis, the design of viscous damper that absorbs the exciting energy is investigated
and a number of problems associated with the design of viscous damper are treated and a
computer program for the process of damper design is developed.

A viscous damper for a high speed diesel engine is designed and its effect is simulated by
the author’s computer program,.
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= TEIEF"‘—‘?FH lem
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3le Ker Wilsonoll & ##:8 co}2-2f 72+c) ®

H:: h . Ad (4 5)
H: gﬁ“—@(ﬁﬁﬁ%(BtU/hr)
As=27n(R,+R) (B+R,—R) : &=l ig
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keal/m*/ hr) | fElEEA A ARl
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R 1=
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I
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|

1
CALCULATION OF ADDITIONAL STRBSS

I
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|
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A EIE XATHE 1 95, 6mm X 172mm
ERS X Y 18007pm X 10PS

AR BES) | 5, dkaf [ om?
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| (HOLSET) PLor AT MAsS wo. 12 s & Bk &r! Dards

' T INTERMEDIATE SHAFT MR _
N

;f,; A.8.S. Lonlinuotss Lisil
2N
/
\\%w:.p N

.._v_ﬁf“';‘r—"'_';"r—"ﬁ"‘;‘r—"'[‘;‘x‘;r—;”-""f T LA o -r*—*r"‘_.‘ LA

rarea n now

‘\ HYUNUAg B+J! 8L6 ENL‘E MARINE , gy L ,/ . 5‘_%3 l
i ) s &F OO REF. D4115
'} HOLSET PLUT AT : & oo I.

- PPOPELLESEWI,.__, swes

W' | 48,5, Contimmus Linit
Hy

03

:

5

J2
SPEED R.P.M.

N z 28 » »

32/5, 1 HOLSETN A $#7E FFrEHMR

(90)



2 adh v S IREKEN 2 o aatel et Balel ¥ L2 o 91

+®5. ) AXlofjo|FHollM RS HEHR

NORE .
W) 1 FREQUENCY 0 231017E+03 VvPH
MASS DESCRIPTION ROTATION TORQUE STRESS/DEGREE
NO RADIANS N» MN/a*m
1 2100nm DAMPER 1.00000 0.18997E+07 0.000
? 1 1.00000 0 64227E+07 1.881
3 cye 2 0 99420 0 10957E+08 3.209
4 el 3 0.98429. 0 .15322E+08 4 499
3 crYL 4 0 97043 0 19701E+08 5.77%
o cYl. S 0.95261 0D .23926E+08 7.008
7 CrL & 0 930938 0.23173E+08 8 252
8 YL 7 0 90552 0 32189E+08 9 429
9 cyt. 8 0.87643 0 36190E+08 10 .601
10 CH DRIVE 0-85147 0.37721E+08 11.049
1 FLYUHEEL 0 .83329 0.39971E+08 38.3%0
1?7 PL -D 26783 0.39913E+08 38.93)
13 CPL 2 -1.33217 0 .39458E+08 17 976
13 PHOPELLER -1.64019 0.22400E+03 0.000
MODAL .
CONSTANTS OHEGA SQ 0.585255E+03 T SUMJTHSQ 0D.176187E+06
EQU ANMP 0.266526E-08 X TH VECTSUMN RAQIAHS FOR ENG 1
DYNARIC
MAGNIFIERS
DANPER 1 0 123904E+03
PROPELLOR 1 0 .304304E+01 X ORDER NO FOR NORMAL RUNNING
SYSTEM RESPONSE MASS NO 2 MASS NO 1 MASS NO S5 MASS NO 9 MASS HO 11 MASS NO 13
SPEED ORDER TH ENG! SYSTEM AMPLITUDE 0/0 POWER LOSS 0/0 STRESS (/0 STRESS 0/0 STRESS 0/0 STRESS 0/0
[[{3,] NO MN/m°m MAG DEGREES HMAX w/imr*2 MAX' MN/m*m MAX MN/m*w HMAX MN/m*m  MAX MN/a*m  MAX
116 2 0 UV.4492 6 74D 0.04737 0 1.039% 0. 0.276 1. 0.507 2 1 866 4 0.861 A4
17 20 0.0939 8.974 0.0D813 Q. D .030 0 0.047 0. 0.086 2] 0. 317 1 0.146 1
58 30 0 2034 11 428 0.10307 0. 4.815 N 0.53> 2. 1.093 EIR 4.019 6 1.853 8.
46 5 0 O 1334 r4-482 0.¢186> 0. 0.158 0. 0.108 0. D198 ) 0.727 1 0.335 1.
» A0 00817 17.018 0.021%7 0. 0.219 O 0.127 0. 0.233 1. 0.85% 1. 0.395 1.
3. 70 0 0497 19 348 0.0023% 0. 0 002 o 0.014 0. 0 025 0 0.0yt o] 0.042 o]
29 g 0 o 03INS s 360 0 60134 0 164 133 30 3.473 10. 6.380 19 22 456 30 10.819 38,
6 9 0 O 0¢D7 23 635 0 00120 0. 0 001 0. 0 007 0 0 013 1) D.047 0 0.021 0.
23 I 00141 235 476 0 0N56Y G, 0 015 0 0 033 0 0. U0 3] 1227 o] o 102 0.
%5, 2 Holzerk
* CALCULATION OF NATURAL FREQUENCY *
© Holzer Table: 1Node Vibration
NE) J JPz B JP"2B SUM K DEL.8B

1 0.3312E+0S5 0.1937E+08 1.0000000 0.1937E+08 0.1937E+02 0_1020E+1S 0.000
2 0.7885E+0S 0.4612E+08& 0.9999998 D.4€12E+08 0.64549E+08 0.112BE+11 0.006&
3 0.7956E+05 0.4&53E+08 0.9941958 0.46264£+08 0.1117E+0% 0.1128E+11 0.010
4 0.7732E+05 0.4522E+08 0.9842918 0.4451E+08 0.1S43E+0% 0.1127E+11 0.014
5 0.73865E+05 0.4£00E+03 0.9704281 0.44%4E+038 0.2009E+0% 0.1127E+11 0.018
& 0.7732E+05 0.4522E+08 0.9526038 0.4308E+08 0.2440E+0% 0.1128E+11 0.022
7 0.7956E+05 0.4653E+08 0.9309773 0.4332E+0S 0.2873E+0% 0.1128E+11 0.025
B 0.7732E+05 0.4522E+08 0.9055153 0.4095E+08 0.3282E+0% 0.1128E+11 0.02%9
9 D.795£E+05 0.H87644243 0.4078E+0% 0.3490E+D% 0. 1478E+11  0.025
10 0.3133E+0S 0.8514651 0.1560E+02 0.3846E+07 0.2116E+11 0.018
11 0.4710E+05 0.8332892 0.2296E+038 0.4076E+0% 0.3702E+0% 1.101
12 0.3774E+04 0.2207E+07 -0.2678047 - _5%10E+06 0_.4070E+D9 0.3824E+09 1.064
13 0.5951E+04 0. 3A21E+07 -1.3321170 = _4634E407 0_4024E+0% 0.1306E+10 0.3083
14 0.4174E+06 N_2ASIF+0Y 1 .£401350 - _4024E+09 ~_ 1280E+03

o W RS I R N g I (RAD/SEC)

o M DS (RPM)
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* CALCULATION OF DAMPING ENERGY & STRESS #*

s}

Node Damping Energy and Stress

ORDER CRITICAL EXCITING TOTAL DAMPING AMPLITUDE STRESS AT STRESS AT STRESS AT
SPEED ENERGY ENERGY CRA.SHAFT LINESHAFT PRO . SHAFT
{RPM) (N-m/C) (N-m/Cycle) (Degree) (N/mm2) (N/mm2) (N/mm2)
115.470 . 5&873230E+05 L HR3Z7ITOEHON 0D.054021 0.517 2.140 0.
7E . 10804220E+04 LAR482260E4+0: 0.14571¢ 5.677 2.
L16785610E+05 . 34054410E+03 0_pen 1 1.100 a.
.34877130E+405 L 25997700E+08 8] 2,685 1.
.43771460E+04 L 256265606402 0 0.
.20428190E +04 . 23218600E+0E 0 0.
_33965940E+06 L 214128305050 0. 16 .
L90752850E+03 . 2000798DE+08 0. o.
. 9Y5203710E+03 0. 0.
.33721130E+04 . 0. 0.
.7287S010E+03 . 17198700E+08 0. J a.
L 15800750E+04 O400E+00 3.0054 70 O.
270E+03 S A720E HOG 0.000774 O.
10E4+02 LSSIZ130E 00 0. 000351 0. 0C
53DE+05 CLDOYLYSOE O . 64850 1.185
»o DIAGRAN OF ADDITIOMAL STRESS DUE 10 TORSIOMAL UIRRATION wu
(Wna2) HCR s DINGRAN OF MODE SHAPE ==
188 *
N 1-Node
M—\“\\" T
se [ p‘\ - T —— -—
—— S
l/B% \ / - 2-Node |
) Tt
\ ' '
L AN AN .
® 8.2 8.4 e 8.8 1.0 1.2
(SPEED RATIO)
TI1BI5. 2 BHmKE T #E 125, 3 MR
®5. 4 Alz8olM BRe| K&
TH E] £ £ HOLSET Qll & o o] 7}
#i/R 1/8 1/8 I/8
fir & o [ 2ol e H i 2 & ol el i Fetol 3
#J;  (N/ mm?) 35,4 16.3 35,7 16.4 23.5
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(w.r.z) l/;«:n (Womn2) ncH
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*s DIAGRAN OF MODE SHAPX »w

{a) HhnfE I &

*» DIAGHAN OF MODE SHAPE wa

riy. Int.Shaft Dyns Pise Cul.
| ? P
‘ i | |
& i | !
] | | e
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