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Analysis and Prediction of Structural Vibration for Diesel Engine Generator Set
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ABSTRACT

The structural vibration of a diesel generator set was investigated through analyses and tests. FE modeling and
normal mode analysis were performed and compared with measured results for both structure compenents and
generator set assembly. The results of component analyses were fairly well coincident with measured results but
those of assembled generator set showed more or less discrepancies. Discussions were given about the uncertainties

for vibration characteristics of component structures and assembled running structures especially concerning their
nonlinearities and damping effects. Detailed excitation analysis followed by forced response analysis was done from
the engine and pressure data to compare with the actual measured vibration. As results the vibration prediction for
frame structures of reciprocating internal combustion engine was confirmed reliable to some extent.
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Fig.1 6H21/32 Generator set

Table 1 Specification of Generator Set
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Fig2 Generator set FE model
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Fig.3 Set-up for modal test of baseframe

Fig.4 lst mode from the analysis (36.7 Hz)

Fig.5 1st mode from the test (37.3 Hz)
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Table 2 Natural frequencies and modal dampings of
baseframe vibration mode

Mode F.E. Analysis 1\%51?1 DI;/Irggiarl g
1-node torsion 36.7 Hz 373Hz 092 %
2-node torsion 89.5 Hz 935 Hz 054 %
2-node bending 1385 Hz 1467 Hz 208 %
3-node torsion 1993 Hz 2038 Hz 045 %
3-node bending 299.3 Hz 3113 Hz 017 %

HS
9
_?L
2
A5
M

= s g2
o A W REEC] FAH A% 838 vl 3
43 & FA2ESL IHEE AR TEREFEL &

N EAo] JeElY A8 ¥
el 2g Yol E Frtshe 5
ALtk EF 2AFE dadaM 2
g3 ol s ¥E9 AE S 2E
vy 4= glow o)yt o) MA TR FEAJ Ads o
L E 4 Ut BE FQ FXRYEVDY BE JyAXAE
gt AV 2Zgoz 413 o4y £ gl AE
23 9ok wAy)Y ASE FE AR g8 FEHY
Hold 2 iR F71G%E ol AAA HIBolY faA FH
U ko] gleER A wWs duizdez B4 ws}
HE 2L 7INg F o

9 R AARAYL ATz FEA 2 4E%E 1
Xgwl A8k 9 foundation®] 2 wel AP i
o] A7) NEE I sHRTFE ol AR wAsdA
A AF 2 IALSE Adsie SHoE wRy
A9 e vlEE(resilient mount)E AX s Yo o
49 671% P4 dA R AF/HES ZALE baseframe
AFe] Ztzt 4709 938 PAIF AARE 27 oy
2 Ak Table 19 ¥ v} 23y AX8 2452 Figh
& ok @A mREE M AS SRR Aol o 7

- 950 -



Fig6 Resilient mounting btwn baseframe
and foundation
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Table 3 Natural frequencies and modal dampings
of generator set vibration mode

Mode FE. Analysis Modal Test Damping
Bouncing 36 Hz 86 Hz 6.02 %
Pitching 119 Hz 126 Hz 3.98 %
Rolling 161 Hz 168 Hz 382 %
Torsion 725 Hz
Bending 80.6 Hz 789 Hz 122 %
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Fig.7 Bending mode from the analysis (80.6 Hz)

Fig.8 Bending mode from the test (789 Hz)
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Fig9 Comparison of frequency response function
(FRF) btwn analysis and test
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Fig.10 Forced response analysis
(ENFRA) procedure
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Fig.11 Typical cylinder pressure variation
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Table 4 Excitations of HIMSEN engine
(900 rpm full load base, kN-m)
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Fig.13 Points and directions for engine excitation
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Fig.14 Comparison of actual responses
(75% load. baseframe engine side)
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Fig.15 Comparison of actual responses
(idle condition, baseframe generator side)
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