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Effect of Rubber Damper of Flywheel on the
Vibration of Diesel Engine

DT SRR
B. S. Myung S. R. Kim

Summary

Data acquisition system and computer program developed in this study could be well used in engine

vibration analysis. The system and program developed were also operated to be able to control measu-

ring interval, number of channels, number of data.

The flywheel was specially studied to provide the proper weight with rubber damper for the engine

design at low level of vibration.

This study was conducted to obtain basic data which affect the engine vibration. The experiment of

this study was performed on original weight flywheel, weight-reduced flywheel, weight-reduced and

rubber-coated flywheel, weight-reduced and damper-attached flywheel. Avarage of peak value, maxi-

mum vibration, power spectrum density based on FFT analysis are major factors of this experiment.

Results were obtained as follows -

1.

When rubber was inserted in the flywheel rim of which weight was reduced from 32.2kgf to 24.4
kgf, maximum vibration of the engine was decreased 48.3% at X axis, 35.5% at Y axis and 34.6%
at Z axis in comparison with the flywheel of original weight.

. When the flywheel of rubber damper was compared with the original flywheel, the average of ab-

solute vibration for rubber damped flywheel was decreased at X, Y, Z axis and especially its dec-
reasing rate was so high at X-axis comparing with the other flywheel, which implied that rubber

damper was very useful to reducing the vibration of the engine at X axis.

. Hysteresis losses of X, Y, Z axis were greatly decreased in the flywheel with rubber damper on

rim.

. Damped oscillation effect on X and Y axis vibration above average peak vibration by the flywheel

of rubber damper on rim was larger than those by the other flywheels.

. Power spectrums of vibration at real and imaginery part were bi-mode type. The vibration freque-

ncy of rubber dampered flywheel which weight is decreased was slightly increased as compared

with original flywheel.
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Fig. 1. Model of damping and free vibration.
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Fig. 2. General view of four designed flywheels.
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Table 1. Average vibration amplitude of X, Y, Z-axis with the flywheel type at varing output

Items OW Flywheel DW Flywheel CW Flywheel IR Flywheel
Output Pavr. x>Pav Pavr. x>Pav Pavr. x>Pav Pavr. x>Pav
G % G % G % G %

X 37 28.8 5.46 410 5.62 382 3.38 39.1

12kW |Y 2.72 25.0 346 35.0 3.84 30.8 221 387
YA 2.78 30.9 3.06 30.0 3.07 . 328 2.54 378

X 346 319 6.51 27.8 6.49 29.8 2.77 373
20kW |Y 264 316 375 34.2 340 26.6 2.23 289
Z 2.77 338 2.87 40.0 2.85 342 2.68 38.8

X 347 373 6.49 27.1 6.90 31.0 2.07 32.9
28kW 1Y 2.67 30.6 3.59 40.8 349 419 2.09 29.0
Z 2.76 382 2.76 314 242 354 2.32 43.3

X 3.55 47.0 647 271 5.80 28.0 1.83 35.1
37kW | Y 2.68 235 4.11 40.0 3.73 35.7 2.29 353
z 2.84 384 281 341 2.46 38.5 2.26 40.6

X 371 386 6.64 403 6.38 36.6 177 319

45kW |Y 264 29.8 421 426 413 482 2.02 31.0
Z 2.80 417 2.63 36.1 2.37 349 2.24 38.6

X 3.80 39.3 5.32 35.8 5.70 384 171 36.8

6.0kW |Y 2.55 22.7 454 47.1 4.15 432 2.25 318
Z 2.82 39.2 2.78 380 2.36 40.7 2.02 42.0

X 3.86 385 540 40.5 541 40.0 184 30.1

75kW Y 2.63 26.2 411 453 4,01 44.2 2.21 29.6
Z 2.85 423 2.69 474 2.29 439 2.06 42.1

X 3.63 40.0 5.55 36.7 5.16 34.3 1.63 40.0

9.0kW |Y 2.64 329 391 40.0 3.60 42.7 244 329
Z 2.82 404 2.86 37.8 2.25 39.0 2.05 404
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Table 2. FFT analysis of the engine vibration and vibration frequency with the type of flywheel.

Items Axis + Vibration — Vibration Vib.Freq.

X 6 G - 7G 432 Hz bi-mode
ow Y 6 - 6 432

Z 5 -5 43.2

X 6 —12 49.6
DwW Y 6 -9 49.1

Z 4 - 4 49.6

X 8 -10 49.1
Cw Y 6 -9 49.1

YA 4 - 4 486

X 2 - 4 49.1
IR Y 4 -4 491

YA 4 - 4 49.1
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