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(A Vibration Control of the Motor and the Pump by Avoiding Resonance)
(Heui-Won Kim, Won-Ho Joo, Kyoon-Yang Chung)

Abstract

A resonance is the one of major reasons of

vibration problems occured in industrial

fields. To reduce vibration level due to resonance, structure reinforcements or change of

the dynamic characteristics is generally applied.

In this paper, the troublesome vibration

levels of the motor shaft and auxiliary condensate pump are reduced by avoiding

resonance.
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End side bearing
Coupling side bearing

Fig.l1 The shape of motor shaft
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Table 3 Dynamic characteristics of journal bearing

Coefficient | ku /| kuy /| R /| B/
Ch]mla[im Cxx CI}‘ c,\“x C)‘,\‘
method (< 10%ke/cm)/ (10" kgs/ om)

Cox%ng 1937/ | 1435/ | 49/ | 3715/
98 | poring | 25510 | 7143 | 7143 | 5102
W5 b side| 1954/ | 1444/ | 50/ | 367/
bearing | 25510 | 7143 | 7143 | 5102
C“fffg 3348/ | 2172/ | 196/ | 478/
228 pering | 38776 | 10204 | 10204 | 6122
22 o side| 1778/ | 1346/ | 33/ | 462/
bearing | 24489 | 7143 | 7143 | 5102
qu;ing 2355/ | 166.7/ 9.2/ 17.1/
e} | boarg | 29592 | 8163 | 8163 | 6122
2 B de| 1528/ | 1205/ | 06/ | 369/
bearing | 21428 | 6122 | 6122 | 5102
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Table 6 Major specification of Case 3's journal

bearing
Coefficient ke /| ko /| R /| Ry /
Cox Cry Cyx Cyy

Calculation
method. (x10%kg/ cm)/ (% 10" kgs/ cm)
New 468/ | 9719/ | -594/ | 8533/
bearing 18367 | 5102 5102 | 10204
Coupling side | 191.0/ | 1419/ | 46/ 38Y/
bearing 2610 | 7143 714.3 510.2
End side 196.1/ | 1448/ | 51/ 36.3/
bearing 2031 | 7143 714.3 510.2

Table 7 Natural frequencies(rpm) according to
analysis case

FH=A | Case 1 Case 2 Case 3
RN
1 1099.8 | 1318.7 | 1200.7 | 12888
2 1624.0 | 19206 | 1751.7 | 1853.8
3 2058.9 | 20465 | 2024.0 | 2029.2
4 2104.1 | 2103.8 | 21089 | 2107.9
5 21947 |1 29504 | 29305 | 2928.8
6 2936.9 | 3448.3 | 3450.2 | 34409
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Fig. 3 Unbalance response curve of Case 3
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Table 8 Vibration measurement at bearing housing
after reinforcement(ym)
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Table 9 Major specification of pump
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Fig. 4 The shape of pump and lecation of
measurement points
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Table 10 Vibration measurement result of pump

X Y
03
B A% | 9% | 2% | 12
27} 4|3 #3204 3
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2E 2| HEEEG) 0011 | 0031 | 0193 | 0
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FHAPAANE | 27 Hz - |25H -
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Fig. 5 Vibration measurement of upper motor
bearing (Y direction)

) SOKKI CF-250 PORLI L 1i ] rdbad vrl CLRTERT k] [¥12
mm ACIoBeY <1 AN L. @ l6 orem
€51
[
&
eHz SPECTRUM 200Hz
STHTUSIE * 29. 50Hz v «130€-18 B9-Jul '96 17184

Fig. 6 Impact test of upper motor bearing
(Y direction)
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Fig. 7 Vibration measurement of upper motor
bearing with additional mass (Y direction)
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