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General-structural design study of a micro turbojet engine

CHEN Wei , DU Farong, DIN G Shui-ting , LT Yunr-gng

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

Abstract : The work is referred to the general-'structural design method and process of a
micro turbojet engine with thrust of-245N. The main subsystems desgn were introduced re-
spectively including rotor-system-flame chamber and lubrication-cooling system, plus the
structural problems and corresponding solving methods met in‘ground operation. The design
process was achieved by combingfinite element method (FEM) and experiments, and the ex-
perimentalresults indicated that this engine satiSied the design requirements. These desgn
experiences are val uable references for-series design of micro turbojet engines.

Key words: \general-structural design; micro turbojet engine; rotor; lubrication;
cooling; finite element method (FEM)
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Table 1 Design parameters
/'N 245
’ ’ / kg 22
! ! / mm 131
/ mm 294
’ 1 (g/ min) 640
J / (r/ min) 36000
) / (r/ min) 100000
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Fig.1 Axia section view
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Table 2 Srength check results of compressor and turbine
Z1.105 K418 ) ’
/K 490 1100 212 %, 11 1T%.
/ M Pa 205(200 ) 505(800 )
/ mm 04 0 27
/ MPa 185 498 3
Table 3 Rotor/natural frequency with supports
| Hz / (r/ min
322 ( )
530. 6 31836
' 531 4 31884
1639 4 98364
’ ’ 1878 1 112686
1878 9 112734
3 2502 1 150126
gmm, , 2500. 4 150564
0-2-0 ; 2830 8 160848
22mm,
4
o~ % Table 4 Rotor critical frequency from experiments
% o Eﬁ § / Hz / (r/ min)
00 m}&l oo| #T
F Qﬁé 490 500 29400 30000
- — X3 1500 90000
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Fg.3 Shaft and support structure ,

80000 100000 r/ min
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Table5 Rotor vibration amplitudes with
vibration absor ber

/ (r/ min) /g

36000 0.19 0 47
60000 020 Q97
81000 109 155
92000 7.10 45 34

, 4000 6000/ min
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Fig.5 Flame chamber assembly
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Fig. 6 Flame chamber axial section view
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