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Design of rotor system for micro turbine jet engine

CHEN We , DU Farong, DIN G Shui~ting, L1 Yur-ging

(School of Transportation Science-and Engineering,
Beijing University of Aeronautics and/A stronautics; Beijing 100191, China)

Abgtract : A micro turbinejet engine, as a.research-object , was studiedin order to con-
duct the design process-and-methods-of microturbine jet enginefotor system. Firstly, this
paper introduced the 'engine and it’ s-rotor system structures’ generalized the desgn princi-
ples of _rotor system ,and then emphaszed the-desgn process of rotor system from bearing
choices;rotor. dynamic characteristics, vibration absorber techniques, rotor dynamic balance
and bearing failureformats. These des gn experiences can be referencesfor improving design
ability of domestic micro turbine jet engine.
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1
Fig 1 Engine section along axia direction

1
Table 1 Engine parameters

/ / / / / / / ’
N kg mm mm (g/min) (r/ min) (r/ min)

245 20 131 294 640 36000 100000

22

s = 1/ Koeaing + 1/ Kspport , ksys

, kbearing y ks.pport
B2}
SisN4 y . 3
Ko Yo
Fig 2 Rotor construction D- N 2 6x10° mm -

r/ min , D- N

2 4x10° mm - r/ min. D- N
6 .

21 2 22x10°mm- r/ mn

20 %. ,

3 KoYo
Fig 3 Hybrid ceramic bearings made by Ko Yo
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8 1
( 2 49, MX + Kx =0 M
, K , L anczos
15 %:; . 3, 61000
4  ;93Ns 63900r/ min ; 189 800
40 %, 190200r/ min
100000r/ min, 1667 Hz, ,
25%, ,
2 SisNg
Table 2 Performance contrast between
Siz Ny and bear ing- steel
/ 800 180
/(g- cm?) 32 7.8
/1078 -1 32 125
(HV)/ MPa 15000
/ GPa 320 208 -
/ / | Hz / (r/ min)
1015 9 60954
B 1019. 5 61170
Q 1064 9 63894
3163 8 189828
3170. 5 190230
6 H
Sonic8000 2x10° N/'m
31 4
31800r/ min ; 98 400
1 - = ) 112000r/ min ; 150 000

1 2 4 6 810 20

TS A b (5258 45 i/ U0 43 ) 170000r/ min

4
Fig 4 Resultsof fatigue and life test

23

6
Fg 6 Rotor finite element method model in
elastic support
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Table 4 Critical rotating speed in elastic support ’ :
| Hz / (r/ min)
530 6 31836 '
531 4 31884 )
1639 4 98364 7 6 L M S330A ,
1878 1 112686 4096 Hz.
1878 9 112734
2502 1 150126
2509 4 150564
2830. 8 169848
. 490
500 Hz, 1500 Hz
20. 2%,
11 1 %. 20 %,
24
7
Fg\7 Testrig
."‘ 6
, " Table6 Sensors location
1 2 3 4 5
2 3 5 6 7
[4] 5
29 mm '
J 78000 r/ min ,
' ’ 250g, ,
( 9. :
5
Table5 Results of rotating balance of rotor )
L 9
/ / /
(mg: mm/ (mg- mm/ (mg- mm/ !
) ) )
2000 - -
- - 2000
- 2000 - ,
45. 1/ 340 - 82 1/ 252
25 10, 92000
. ; r/ min 764.
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Fig. 8 Failure of compressor blades
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Fig. 9 Vibration absorber structure of rotor

= 376.00 s
E 3 3
[E 130.00~2
l“:: \ ;’_::.
! == <

WT
|

—

"'T-m-,_.

K12 ik
Fig. 12 Rear bearing

0 200 400 600 8001000 1400 2048
Frequénce/Hz

B 10 92000 r/min % 3 3 4

Fig. 10 Vibration waterfall map at 92000 r/min
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! Fig. 13 Inner ring of rear bearing
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