) 11 (199
Applied Mathematics and Mechanics

1)

:1000_0887( 1999) 11_1187_06

fREF, BAR

( .
(Z=Tmdf %)
(fz) 3 -
, fB I f1#0,
JEC fl ¢0 ’
0321; 0342 A
[1,23]
[6.7)
[9] )
Ni+ Nat+ 2 . 1 p
n( , ,
1 . 1 Ni+ 1 2 q
* 1998 4_06; 199 05 23
(190~), , ) ,

1187

100083)

JEC

(D

97,1/611,2
N1+ Nz

>



1188

[M]{6}+ [K]{6}= {(} (1) Iia I Inva
[M] : 1 op fo N
p I+ I, o/ n* Koa Kia Kot
5 P, q, s .
— == — = 1
Ioo/n’ - [K] =
y (1) , b
. Koo Ki2 K
(o, Nit Not 1 EHE e = W2
. Ni+ Na+ 1 Ion 12 | | Inaz
2 ; B I¢vz
) 1
. (D)
1 L@ e
ol [ 1 (ﬂ 0|~ 5 fia
M1 L= 1 M) (2
ol ) |:1 ]/k] o & . {{:;L MY, Mia Ko Mg
Mir Lo 11 ia(M)in % Briia
5 10%6;
(2) . [Pli (3)
, [F]ir
. . 2 1 i
[PIir [F]ihe
1 2 (3) -
(M + &T0- M), 1n= (M*+ 10— M"), >, (4)
My1, Mgo My, My : Ry

01 p.1

. . ML
ol ol . /Q,,,O‘n
(2.(3 b [t

0 A B L
(o= 1lreroer- [C D] :

1= p-

A B,C,D [T] 4 s ®
o~ ol "
M N1 M),
s\"rl A B R P 292\-
- — 2w q.
[T]llaz '_H[F]i,]l[P]Hll,l: [C D]l’ (6) !
: [T o . 82

I R
, Mo1= MNI,IZ 0,

eL A L
uf, = \c leal, (7)



1189

2 , 1

ol" Al

— 60,2.

M) 4.2 Cl»

e R A R

M q2_ C 26\32’2
P, q *

97,1+ neq,2= 04
(4),(7),(8,(9),(10), (11) ,

A6y - 6.1=0Q Alfelvl,l— 0.1=0,
nA562+ 6.1= 0, m50y 1+ 6§ 1= 0,
n*Ct001- ﬂzc}leeNl,l_ nC5 002+

nClzfevaz— (n21p,1+ 1,2) 09@;,1= Q

Al 1 1, P
; ,AI12 .
., 2 2 fp A5 A8
0.1 . .
1) §.1#0
Al AT, A5, A8 , (12)
. 5 )
) (2),(3) y
® §.1= 0, A% Z0oAb
2= 0,0v2= Q (2.(3)
JEC:
2) 6,1= 0
(12)
- )
A4 (l 0 0 0
0 Af oL 0 o
0 0 nAk oR b
0 0 0 wz|
Ln?ch - n?ch - nch aCi N

4
0.1

S oo o O
L]

(8)

(9)

(10)

(1)

(12)

foe

(12)

0o, O, 1, 002, On, 2 ©

(
6p,l =0
), Boi= 0,
(joint engaging couple,

1= 0,

1

JEC) -

(13)



1190

4 , 1 , .
(13) re 24, (13) , (2).(3).(5.(6) .
A, C , P2 r 1,23 .
ar=1
(13) , 3e A= AR = A= A% = o
i T T
{90,1, le,l,eo,z,@/vi% {C'f CLl,O,@ , 1, 2,
, 2 , 1
. , {90,1, .1, Bao, efvz,z}T {0, 0, C5, C‘Lz}T'
2 °
by r=2
, 2 , AT AR, A5 A5 3 .
4 . AL # o0, ,

{00100, B2, 0,2}

[0 5 - nck 0 J‘
0 ¢t nct  2ncich/cl

fo1 Z0 .
cor=3
, 1+ Af A% AL A8 - Af Zo0
6,1 Z0, . .
2 fB=0
3, .
) ) ) 4 .
L L A B
1 1 T ko , [T]1 [C D}’

(7)

” 9 ( 12) Ml:.] 1

( 4,C,0 B, 7

D, M)* fa B ,
. 4
3
) JEC .
JEC, JEC 4 I ,

JEC 4 s I . , I



1191

’ : 4 fe=20 3,4
2 3 .
M JEC, —
JEC JEC . U D it 9
. JEC 5 . T ﬂ ok ﬁ E
( e L] k
JEC ), b JEC s
. MR
B, U AR
JEC , fre —
M , 5
, JEC , ( JEC )
, - M 4 ( JEC ) .4
) , M , M-1 .
3M + 1 s M- 1 2M + 2
s IM+ 1 , M M-1 JEC
2M + 2 . ( JEC )
; M_1 f1 2M+ 2 fBe
fi=0, JEC B=0 D #0 M
M- 1 . ,AM+ 1 2M + 3 (M-1 JEC
fr=0 ) 2M+ 2 .
2M + 2 , 2M+ 2 , 2M+ 2 fs
) Zp fp =0 Zp- 1, Zp—1°
fr Z0 JEC s . Zi
f1 Z0, Zt f1 Z0 , JEC Zi+ 1 fi
s . 1 Fi,
F . Zk> 1, F
Z,+l
F= Z,Fiz Zy— Zj— 10
fe=0 f1 %0 1
4
. JEG;
fB=0 3 - .
* fi=0 fr=
0 1° J1 Z0, , JEC S



1192

[ ]

[1] ( )[M]. : , 1980, 295~ 305.

[2] [ 1 D. J. [M]. . : , 1982, 141~ 159.

[3] [ 1] W.T. [M]. . : , 1994,291~ 322.

[4] . Riccati [J]. , 1987, (2): 74~ 78.

[5] , . Riccati [J]. ,1992,9(3):94~ 97.

[6] Kim D, david J W. An improved method for stability and damped caritical speed of rotor_bearing sys-
tem[ J]. Trans of ASME of Vilration and Accoustics, 1990, 112(1): 112~ 118.

[7] , , . — [J]. ,1994,11(2): 76
~ 80.

[8] , . [J]. , 1995, 15(2): 1~
15.

[9] , . [J]. , 1995, 15(2):
24~ 28.

[10] , . [M]. : , 1988, 96.

On the Repeated Natural Frequencies for
Torsional Vibration of Shafts

Chen Kuifu, Jiao Qunying
( College of Engineering Sciences, China Agriculture

University, Beijing 100083, P R China)

Abstract: To investigate the repeated frequency condition (RFC) for torsional vibration of shafts’
system, the transfer matrix method was adopted. Firstly, the transfer relationship from the boundary
to engaging disks of double shafts’ system(DSS) was constructed. Secondly, the RFC of DSS was
deduced out and the methods to select mode shape were presented. Finally, The relationship was ex
tended to multilevel transmission system (MI'S), and the RFC of this system was explored. The conr
clusions is this: 1) the necessary RFC requires the existence of joint engaging couple (JEC); 2) for
DSS, the sufficient is the number of boundary transfer facors(fp) larger than2; 3) the whole system
can be split into independent groups, the total multiplicity is the sum of independent solution number
of every group, the latter is the number of independent /z = 0 inside the group minus 1.
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