REERZERXKE
Y
b T

- #FilaFERITE L ENR
R SEHG 56 IE

FEEZ T

¥ 5 070930122

= R/ 1Tk

EA | RAMFIIE

R 0709301

16 SHUH BRIR BUR

—O—=%73H



FARMEMAKE
ARENET G830 WERED
ANHESI: FFEMELRT G830 GBH: TR
OB SRS T ) A NFE TR S F S 475
FFIABIAA . RANFTRL, BT Sk BEE (30D el bbb
FESI I A ZESN, AT (1630 RO AR ARGAT
28RBS IR

(=T F £ H H

(Z5):



HEEMEL

K

b isgit (Rs0) 4k

i

mAIRITTE AR KSRGS IE

m =

TR HUBAE Erd g e b SR AN Pl A ™ AR RS, JUHAE I S B i, FR 3D W] 1K,
T AU R EE 2 R AR S BRI, 3 R GG S sk BN T e i WU N 7 5 s ik
M—ANEZAE . T E RN R GRS TSR RS, Ml R
378 2 T A B AR T 1 — N B . AT, TR IG S 1 R R B AR
FEFRVERAE PR ek AR BT X A A MBI BAT TR, SRS 5 AR B IX R vk
T VATLAB 9’5 1 1581 R Gl S 4% i@ AR, [RIIN X ANSYS B4 SR ff % -1 Il 5 e e 1)
JREWHAT THETC,  5a R SEBR i 100 2% SEI0 I0E FIR 5 i e . Bk TAE@ R

(1) W9 T # PR SR MR 7%, R 21-3 WG 6 a8 Fikie e, St m s
e S A AR A

(2) WSS T 1H S Sl i AL 1 AN AT B e, SRR 3 T IX R0 i 'S
THE G S 9 (138 F MATLAB F25%,  [RIRR A MATLAB ¥ GUT SR ACUF M AN B 5 TH, 1H5
T 3 R0 A8 AR S AR 2

(3) WHFT A BRIT M8t ANSYS TR Il FUFE B 5%, SRS/ ANSYS o, — 5T
KRBT RS 6 4R, 53— D7 TR SR B e i S L = AR, 4yl SR AR
e 572 T FIR 7

(4) K JURPTTVERAF I 45 L 55 S 45 RgEAT LUEUM T, SRR LRIV IE# .

KERIA): W7 W F i, fL A M, A IR TTE




- A > X
HFHEMARS eV (830 R4

Research on critical speed calculation of rotor and
experimental verification

Abstract

The vibration is inevitable for the rotating machinery at high speed ,especially in the vicinity of
the critical speed, the vibration amplitude increases significantly, which can result in the damage of
mechanical components even accident. Therefore, the critical speed of the rotor system has become
an important content in the dynamic design of the rotating machinery. Calculating the critical speed
of the rotating machinery accurately and collocating the rotor-bearing system reasonably, which can
make the critical speed be far away the working speed, become an important subject in the design of
rotating machinery. Currently, the main calculating methods for the critical speed are Transfer
Matrix Method and Finite Element Method. In this paper, the theories of these two methods were
studied, and then the calculation program was written using MATLAB, also, how to use the ANSYS
to solve the critical speed were studied. Finally, the correctness of the calculation method were
verified. The main tasks of this paper are as follows:

(1) The test methods of the rotor critical speed were studied. Build the rotor tester using ZT-3
and got its critical speed and modes through experiment.

(2) The Transfer Matrix Method and Finite Element Method to calculate the critical speed of
the rotor system were studied, and then generic MATLAB program were written and the MATLAB
GUI were used to achieve a friendly man-machine interface, and the critical speed of rotor tester
were calculated.

(3) How to use the finite element analysis software-ANSYS to calculate the critical speed were
also studied, and then the one-dimensional model and three-dimensional model were built using
beam element and solid element respectively in ANSYS, and the models’ critical speed and modes
were solved.

(4) The results obtained by several methods were compared with the experimental results,

which verified the correctness of these methods.

Key Words: Rotor; Critical speed; Transfer Matrix Method; Finite Element Method
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