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Fig.2 Finite element calculation model of the low-pressure rotor
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Table 5 Calculation results of critical speeds and abundant of
critical speeds

HI = Wi Ak
b Ea) H=pr
I 5
N,/ (r/min) 8766 13664 39280
Il P SEAR L 1% > 20 > 20 > 50 > 35
I S5 T A B S LU

G AL BAR B = (| 12 S TAESH - Ak |) /
B EHE TAERHE x 100%

F 5 KT8 B 5 Y I A TR S AT T
B, TR ZERGUE LA 2 R G S 43 B 18 220
e TARSE B TITE , 8 T8 ARG E I S s 40
FE TAEFHEITITE .

MFE 5 T AR JE 5 T I R TR, BT =
e 52 SRR o 0 2 R B AR R A R KT
20%, 1% 2 BT HE BRI AL BT A,

2.2 FREIVHE
R FHIRI=FriRBOT B R 5 B 3~ & 5 B,

B3 RERFNHR—MIRE

Fig.3 The first-stage vibration mode of the low-pressure rotor
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Fig.4 The second-stage vibration mode of the low-pressure rotor
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Fig.5 The third-stage vibration mode of the low-pressure rotor
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Dynamic Characteristics Analysis of a Cantilever Flexible Rotor with Large
Length-to-diameter Ratio

YUAN Sheng"**, DENG Wangqun®?, XU Youliang"?, LIU Wenkui"?, YI Yi*?

1. AECC Hunan Aviation Powerplant Research Institute, Zhuzhou 412002, China
2. Aviation Key Laboratory of Aero-engine Vibration Technology, Zhuzhou 412002, China

Abstract: Dynamic characteristic of a low pressure rotor of a small turbofan engine was researched in theory. Analysis
model of the low pressure rotor was established by finite element method. Critical speed, vibration mode, steady state
unbalance response of the rotor were calculated and analyzed by SAMCEF/ROTOR software, and change laws of
steady state unbalance response with length of cantilever were revealed. The research results show that there are
two-stage critical speeds during the whole operating speed range of the low pressure rotor, all vibration modes are
bend modes. The low pressure rotor is a very typical high speed flexible rotor. The research will provide guidance for
dynamic characteristics and high speed dynamic balance experiment of the low pressure rotor soon after, and it will
provide reference for length design of cantilever of similar rotor.

Key Words : turbofan engine; cantilever flexible rotor; critical speed; vibration mode; steady state unbalance
response
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