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Fig. 1 Model of the offset rotor system

MEETRG LI O i, a2k 5w
SCRBESA — I o, BRI L O R Bl R
N H=],0,C 5% AB (3 2 ¢ H H AR
PRIFEN o, MEEFHL 0" 552k AB BT H4 LY
VT8 AB A S R E o. B TS AETE %
B H RN W b 02 T DL AR AR B
HFiM=-(oxH) =Hxo=]0xo, ZBHERN I
a5 V1 O'AB 3 H, K/NK M = ] Owsing ~
J, Qo X 15T R B A BEIR Ty 4.

TEATIAN ) R IR I AR B0 R, i O
JE PRI Bl 50 8 PRAS B 5% 1 RGN 30 o Iy
il

Mii, + QJi, + Ku, =0

Mii, - QJit, + Ku, =0 (1)

Hfuy = x0T u =ty -6 hI R
m 0
mi;M{OJ}ﬁﬁﬁﬁmmﬁmgﬁ@u:

00
h(Jﬁ@%ﬁ@ﬁ%é@hﬂuﬁﬁﬁﬁﬁm



%53 1]

FRAF R B X T RGN 1 AR R 239

R REAR R AT 308 B R S s it st J, = 1/
2mR® FEAREE SR 1, = 1/2J,, P Al DA RE R
SRR M AR SRR R .
DI BB 26 e K3 0 52 B RO R S drbol
MO Z I F AR, i Euler Z2STE 38 W] A1
T LR LR TR A% 4]
F

2 2
ALY
0. =L 4(l-a)(1-2a) (2)
" =350

IHE 15 5] Dy P il 114 A ERR S R0 48 T A5 1
HERE OO AT 0" J1HE M AR I, 2 S R AL 5%
BRSS9

_M
T 3El

M e 2
0"_3E]l(l 3al +3a”) (3)

TR R A R AL A A RS

ATAS BN 22 R R BUR R
1 a(l-a)?
C3EN 4 (1-a)(1-2a)

a(l-a)(l-2a)

X

a(l-a)(l-2a)
1> —=3al +3d*
(4)

3 B R R B K = B, AT LAAS S AR 1
R EE 4R K.
2 mREEITE

MR I i FR ¥ RGP O IR, 4 U
=u, +iu, , 2(1) AlEHN

MU -iQJU + KU =0 (5)
BOE 2 ANEAE BB R R AL R
i

U=Uje" (6)
2K, Uy BB R IR i, B TR AR E o
TR s 420 (6) FRA(5) AT

(=M’ +JOw +K)U, =0 (7)
LBy
| —Mw® +JOw +KI =0 (8)

M w = QW B2 o w3 S [R5 GE 1)
Wl 2,0 = — Q BN R B 1a) i 8l 7E 1T
L RGN S N 38R 5 T R 25 R W R Bl
B AR I S 2 o, 32K 2 = 0 FRAS(8) , T 7R

| - (M-])w +KI =0 (9)

XFFANTHPEIR ) 52 e s 0, BE J =0, 20(8)
CINE s
| —Mw® +KI| =0 (10)
AT DL FEAS T BE IR T RN, 5% 1 R Ge i [
A 1] 165 35 1 s 5 A R JHL e 1 R 1o [ A 450
&,

3 RBYUNNFEERERTRSIGMEE
gEA)
IBIFFEF HCREI 58 5 1 2 1 B A L ot e 1
FR GO S S SRR 1 R AT BHL
#1 HARERTRANSY

Table 1 Parameters of the offset rotor system

Mass of Radius of Elastic modulus Diameter of Length of
disc(Kg) disc(m) (N/m?) shaft(m) shaft(m)
value 20 0.12 2.06el1 0.03 0.75
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when (a)a=10/2;(b)a=1/3;(c)a=1/5;(d)a=1/7
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Table 2 Gyroscopic effects on the first critical speed

Critical speed w,, Critical speed o, Offset of critical

Disc location without gyroscopic ~ with gyroscopic

i N speed err
effects( Hz) effects( Hz)
a=1/2 34.3554 34.3554 0%
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a=1/5 51.3360 56.16 -8. 58%
a=1/7 63.3105 78.6357 -19.49 %
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Fig.3 Rotating speed — Amplitude diagram of the offset rotor system

when (a)a=1/2;(b)a=1/3;(c)a=l/5;(d)a=1/7
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RESEARCH ON THE EFFECT OF OFFSET DISC ON DYNAMIC
CHARACTERISTICS OF ROTOR SYSTEM *

Wang Meiling Han Qingkai

( Northeastern University, Shenyang 110819, China)

Abstract Based on the Jeffcott rotor system, the gyroscopic effects caused by different disc offset installation po-
sitions in the shaft were studied, and the law of gyroscopic effect on the inherent characteristics of the rotor system
and the bending vibration modes was investigated. The results from numerical calculation and comparison show
that there appear obvious effects of different disc offset installation positions on the rotor system critical speed and
the unbalanced response. The greater the degree of disc offset, the greater the gyroscopic effect on the critical
speed and the unbalanced response. However, the gyroscopic effect can be ignored when the rotor system is com-
pletely symmetrical.

Key words disc offset,

rotor system, gyroscopic effect
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