M HEFAN 5,58 38 & = 11 Applied Mathematics and Mechanics
2017 4F 11 A 15 H IR Vol.38,No.11,Nov.15,2017

X E4S:1000-0887(2017) 11-1300-09 © N FHECEEFN 124025 2, ISSN 1000-0887
—XEERENMSENW_EHRERBE RS
BEH, BRAE, R

(1. BB R BB, L8 Dzl 243002,
2. BT R BB, Z8 Dl 243002)

WE. BT —25aA/NMERA S50 800 At SRR AR T 0 PR 3h In) L B Je X S
Riemann-Liouville 78 S 43850 B3 B0 4% 3 R 4H RS 3 0 e, ) P 22 J IRUBE 2% | A5 30 4R 3h nl it A
PRI S5 A SR JE AE AT RS T AR B0 0 BN 5 50 RECT /NS B IR B 3% W, 3 SR A5- 8 I 1.
A EFE T I RS e T, & ILE AR R R 1,

*x # W ZERE; WS, CHHERGRS; WSS

FESES: 0175.14 XERARERS . A doi; 10.21656/1000-0887.370333

C1—1

P sh ) ETE AR 1 v AL TT UL, ISR S AR Bl LUK R B8 R B /R JE v/ 1 5 e 8l
(ENSO) 7 HLdle FHRsh 5 M6 25 Fp BHLC AR 2h il 47 17 K W58, 40 Nayfeh 78 SCHR[ 2]
P ARG TS TS MEEBHLEIRSN, 145 van der Pol J7FE Mathieu /5 #2  Duffing /7 #2245
VIR AN S HORA 5 R B 4G A H BRI AR GE AR LR MR B A AT ST Tk B 5 B Y
fitf LHRAT 0 S AT gt 2 A A AV B A AE SR [ 3 ] P ikie T AR B S B S B0 AR 2 )
e A,

BEH R R R R TR 28 LR B T 25 T 2 1 0SS w8 H SR DR W e ey T R K e
FECH R AR BR R X, N REF A B BTSSR, A B S EOE A BT R AR
Ui FRICALRR , Fem H RIS ) AN | 2 A1) 12 05 A B S B AR B 1
PRENBIRL AN SCHR] 4-15 ] 45 X SESCHR 20 B0 F il BE AR s AT 1 ST, 0 — A R EE RGBT 5
IR/ B A SO AESCHR[ 1-16 ] 0980T FAT5E &G /NS89 40 800 800 — B il BEAR 5 R
TR BEJR I Bl 1) R A Atk 2 A, AR AT AR I LT NS 20 B S B8 B H: 3 BN ik 1 52
Wil , 5 J 2 i AR E RS IE.

FR_AHEMAHERS"

d’u, d“u,
7 +u, +skF—8flcos(wt), (1)

« WARBHEI: 2016-11-01; EITHHE: 2017-09-14
ESWB.: LR S AHARETE ST H (KJ2016A084)
BB/ FHEH(1970—) , % A+ (E-mail ; gezhixin@ ahut.edu.cn) ;
a2 (1970—) 3B #i+ (GEIR/EE . E-mail . chenxianjiang@ sina.com) ;
EAAR (1964—) , 3B #li+ ( E-mail ; slchen@ ahut.edu.cn).
1300



- - R S A A S /S 1301

d*u, d®u,
?+ul +8kd7=8f2(308((1)l>, (2)

HA oy T BRI N ek, 0 < e<1,0 < a < 1k, f,, f, RIFEEGXE ¢ W&
SRS, AR (L) (2) AR B, B4 ko= 1, RIS UL,
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B (3) ~ () RARA (1) (2) T, 15
<Dé +2eD,D)) (u)o(Ty,T,) + eu, (Ty,T)) + ) +
ehy D (uy( Ty, T)) + £uy(Ty,T)) + ) +
(uy(Ty,T,) + euy (Ty,T)) + ) = gfjcos(wt) , (6)
(D + 26DyD,) (upy( Ty, T)) + euy (Ty,T,) +++) +
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Ly=0T, -0,y =0 -0,Hoy=dy/dT,,0 =d6/dT, .3 (23) . (24) W#4k K

. 1 1
2pkcos?+4p'y—4p0’—?flcos'y—Efzcos’y=0, (25)

1 1
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1
A%+ Aksin 2 4+ = =,
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3 FhI A AR S [EAG AR 25 AR T R A B

I TR A R 22 R 0 AT 1B, B A(T,) =pe”, MIS(21) Wl %%
(Lo

zpkei(wa/2+0) + 4(p + ipé)ei('n/2+ﬂ) - 0. (34)
K (34) 1 LRSI IAL T, 13
p(kcosw; - 20) =0, (35)

kpsin ? +2p=0.
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2 2
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A Class of 2-DOF Coupled Systems With
Fractional-Order Derivatives

GE Zhi-xin', CHEN Xian-jiang®, CHEN Song-lin'
(1. School of Mathematics and Physics, Anhut University of Technology,
Maanshan , Anhui 243002, P.R.China;
2. School of Business, Anhui University of Technology
Maanshan , Anhui 243002, P.R.China)

Abstract; The vibration problems of a class of 2-DOF coupled systems with fractional-order de-
rivatives and small perturbations were studied. First, the asymptotic solutions of the vibration
equations with Riemann-Liouville fractional-order derivatives were constructed. With the multi-
scale method, the solvability conditions for the asymptotic solutions to the vibration problems
were obtained. Then, under the solvability conditions for the solutions, the influences of the
fractional-order derivatives, their coefficients and the small parameters on the vibration were
discussed, and the asymptotic solutions were also given. Finally, the stability properties of the
1st-order approximate solutions were studied. It is found that all the steady-state solutions are
stable.

Key words: multi-scale; fractional-order derivative; 2-DOF coupled system; solvability condi-

tion
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