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M odal Character istics of Turbocharger Blades

CHEN Chao-hui, ZHANGW ef, WANG Cheng', SHEN Ying-gang’

(1 Faculty of Applied Technology, Kurming University of Science and Technology, Kurming 650093, China;

2 Faculty of Trangortation Engineering, Kurming U niversity of Science and Technology, Kurming 650024, China)

Abstract: CAD ftwvare isadopted o construct a3D lid model of canpresor blades and turbo bladesof turbo-
chargers Modal analysisof the blades is then carried out by large - scale finite elenent analysis oftvare to ob-
tain natural frequency of each rank and corresponding vibration modes Through the caomparion of charger peeds
and blade frequencies, the resonance frequency of the blades is found out, which may be referential o the opti-
mization of turbocharger blades
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Fig.1 Model of blades
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Fig.3 First five vibration of big blades
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Fig.2 Loading of boundary conditions
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Fig.4 First five vibration of small blades
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1 ( ‘Hz) 2 ( ‘H2)
Tab 1 Big bladesnatural frequency of Tab 2 Smnall bladesnatural frequency of
each rank at different gpeeds each rank at different seeds
0 10 r/min 12 r/min 15 r/min 0 10 r/min 12 r/min 15 r/min
1 17 600 17 700 17 800 17 900 1 28 700 28 900 29 100 29 100
2 33400 33500 33500 33500 2 43 600 43 800 44 200 44 200
3 43 000 43100 43100 43100 3 55 800 56 000 56 300 56 300
4 53 600 53700 53 700 53 700 4 70500 70 800 71 300 713 800
5 59 000 59 100 59 100 59 300 5 80 600 80 700 81 000 81 000
: 3 :

100 000 r/min 120 000 r/min 150000 r/min ,
:3.5% 4.9% 7%. , )

3 ( :H2)
Tab 3 Turbo bladesnatural frequency of each rank
0 10 r/min 12 r/min 15 r/min
1 14 200 14 700 14 900 15 200
2 19 900 21300 22 300 31700
; 3 21400 22300 22 600 31900
;=28 700 Hz, f=43 600 Hz, f,=55 800 Hz =70 500 Hz, f,~80 600 Hz 4 30 600 31700 32100 32900
E5 R%MH B EisHiRR 5 37 700 38 600 38 800 39 300
Fig.3 First five vibration of turbo blades
3
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) L] . [ 3 ] 1
o f >3.5f (f ).
YJ65 150 000 r/min, 2500 Hz
17600Hz> (3.5f =8750H2), . 3.5f¢
[ 4] 1 1
100000 120000 r/min, 5 . ,
(100000/60) x5xn (120000/60) x5 xnHz(n )
:8333n 10000 nHz, : 8333 Hz 16667 Hz, 25000 Hz, 33333 Hz, . 5

1 2, , , )
33400 Hz ,



32
10 . (100 000/60) x10 xn (120 000/60) x 10 xn Hz(n
), :16666n 20000nHz 16 666 Hz, 20 000Hz, 33 332Hz, 40 000 Hz,
49998 Hz, 60 000 Hz, 66 664 Hz, . 5 3,
5 1 1 1
20 000 Hz ,
4
1) ) 1
2) 8333n 10000 n Hz, ,
, ) 1 16666Nn 20000 n Hz
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