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The Study on Vibration Isolation of Industrial Turbo-fan
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Abstract

A turbo-fan is casily exposed to noise and vibration as against other industrial machines and the
majority of them is subject to be damaged by vibration. The most usual problem of vibration in a
turbo-fan is resonance so the case of being composed of iron sheet structure with low strength like a
turbo-fan should be taken seriously. In this paper, FFT(Fast Fourier Transform) and Order tracking
method were used to analyze factors of vibration in a turbo-fan and hereby with proper selection of
vibration isolator, we wanted to reduce vibration of base. After Order tracking, we knew resonance
occurred in rotational frequency 23 Hz(1400 rpm) at the casing and the bearing. After the test of base
vibration using vibration isolators, the spring isolator was more effective than the rubber isolator in the
basc vibration and the vibration isolating is more effective in the case that the isolating pad is adhered

to the bottom of the isolating spring.
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Fig, 2 Test equipment setup for signal analysis

T3 ¥ 3} Order trackingS 34 53 9
A F ““01%, 28 2 A3 B 34 ¥ wﬂ
7 EAIB&K, 4370)8 ol &3t AF 7MEE Al

Fig. 3 Measuring point of each part of the turbo-fan

oy o

o b

Fig. 4 Test points of base

T2 543893, olFA 54" A5 FA(Signal
analysis) & PULSEB&K, type 2827)8 ©]&3}3irt.

719 =42 el Hrd 7wE Fig 4
AP 1m GYE FES T 2 AR AF 7}
%% ¥ (Vibration acceleration level)2 |
# ARION, VM-5)E °] &34 A&

0
dh

i =i

<

4. AE

41 Z7|MEf o] HESEHY

Table 1 The specification of turbo-fan

| Type Turbo fan

RPM 1640
Lo T _ S
‘ Mass 800 kg
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Table 2 Result of measuring vibration of each parts

Position Beai Moo Casi
canng otor 1|
Vibration &
Acceleration
5 1.6 5.0 18~20
[m/s’}
Velocity
0.06 0.07 0.2~0.25
[m/s]
Displacement
p[ ! 0.03x107 | 0.03x 107 | 0.07x 107
m
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Fig. 13 Order tracking of the bearing in running down
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Table 3 Characteristics of vibration isolators
Vibration isolators Static spring constant, K
[kg/m]
R300 20833
Rubber isolator
R350 30435
S150 6000
Spring isolator | S200 8000
S300 12000
Isolating pad - -

Fig. 149149} Zo] Wd nHE A& A4R
o 7 23X ALG3IAS o] 25~30dB A=
g 5dst e AL & 5 AUk

o] A& “AERFHAY AlgtE HE10”
o 3¢ AY FAF F=Q 70dBE UEFFn
A =3 A 22y FoAE A2ZY ATt
A28 E WF Ado]l vAg Ao|A sHF
gol ZAsgy. 18EE Huge 5 A
#A2E M WP aFRcg PR 2¥H e
A&l Aol ©§ AFAYE & F Urth

Table 4 Result of base vibration test using isolators

utit : dB (VAL)
Isolator S300
Init. with
R300 R350 S150 S200 S300
Test test isolating
point pad

a 95 928 89.1 62.5 63.6 618 616
b 98 964 92.7 66.2 668 668 66.8
c 97.9 962 926 663 66.6 662 655
d 95.3 946 91.1 63.6 656 640 633
e 95.2 944 908 63.7 649 643 62.6
f 928 915 873 60.2 614 605 593

a 938 917 882 616 627 620 617
b 983 962 924 66.7 664 610 66.7
¢ 955 94.0 90.6 64.0 650 643 63.2
@ 93 922 888 617 63.0 622 615
¢ 918 908 87.4 608 628 611 602

89 872 838 585 592 582 576
2" 903 886 85 602 60.6 61.0 602
b 96 935 89.8 64.7 641 650 64.0
" 87 858 821 561 573 575 568
@ 852 847 810 564 560 556 552
e" 813 804 774 541 557 553 541
I 789 772 737 521 534 518 510

center | 962 949 912 648 656 644 633
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Fig. 14 Result of base vibration test using isolators

s A

[ N /N

AR
\74 X\
A\V4

dB
8 B ¥ B & 8RB 2 8 8

a b ¢ d e f e b ¢ & @ f a* b ¢ d' e f' center
-a~ S300 -+ Isolating pad

Fig. 15 Result of base vibration test using isolators
(S300 & S300 with isolating pad)



l>

K Ao 3
9 7] ]'é?‘ g8 3%
LS 7“«] 7‘1% t&= 9l 5442
159 JeRfgie W A3 83003t
g zge 297t s300% AR B¢
dB A= 7l gl Fad Ae &

_L.

)
Iy
e

0 <z
ol

ot J

B
(=T

ul

pel

o
)
»

g

o2 i
;g—\lrzii‘fa
- &

=2

A~
T

f Ry

5. 28

B AFgME S HEE AAXF
3 71k AES A old wWE HAE
A ARe Edf Jwtate] AFE AAE]
of d7% A7 i A28 AUt
1.Order tracking 23 Run-uprol ®oj®, X
2 Aol FEOR AHFI(14Hzy FZ
oot ZA %7 Run-upAlol 1400 rpm <ol A
Ao} AT wWojgo] FAL ALTe AL FQle
At
2.7 g Bt v Axge] A shs
Wo] 25~30dB A& 7|9 JF 24 o =
Holglor Wz Axygo| Wil #xl sj=
A A o $5% AFHA 545 ¢
T A}

54

"}

9iat

r

Ecwil ang
-

2
5}

-615-

ey

2

3

@)

&)

©

)

®

anes

o] &, 7,;.%% 1999, “IW +3F7] dA9 ¥
B =A 2 BAT FANAAY, A 21,
Al 1Z, pp. 1~10.

AWE, 1999, “AL, AEFS T $F7I
A7 77, KAZANE, A28, A1
pp. 1 ~10.

ol g4, o2 g, 1998, “ZFo|t el o 2x
z AFHA”, @ £ FFN3] FA%
%93 =54, pp. 194~199.

Agz A%, AN FAL, o4AF UF
3], 1995, “zﬂxﬁﬂ 74 Age 9P A5 A
59 B X ALTHE FASFEU =
4. pp. 301~307
Xg%/\j, 96]'7‘]‘#, 71%/\4

D;(]

1995, “A% 9] Fu}

PRV 1_5:_@ A% A4 —FAJAE F4
oz sEFAFHAA Al 124, A1l
2, pp. 8289

2372 KS B 6311, “$¥719) A4

A B

K. R. Fyfe, E. D. 8. Munck, 1997, “Analysis
of computed Order Tracking” , Mechanical
Sys- tems and Signal Processing, 11(2), pp. 18

7~205.
25T

=% 8%, ANHE, 2000, “AEE FF
719l AZAZR B A7 | FF2EITF

F338 A, Al 1048, Al 35, pp. 457 ~464.



