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X+ Ba+ ha’= gcos &, (1)
1/3
x(t)= Acos( ¥3)t* (2)
(2)
A= Jag/h, 0= 3 [F+ 3474, (3)
= Lh=Lg=2 (3 :A=2 Q= 6
: Xo= (4,0)' = (2,0), .
2
)
X4 28>+ ra+ hex’ = geos <, (4)
2l [ (4 : :
x(t)= ai(t)cosa+ bi(t)sna+ ayit)cosB+ bis(t)sinb, (5)
a= Q, B= v, vy= Q/3
(5 4
ai+ 21+ 260 @+ QGai— Qar+ 26Q- g+
h{%a?+ %alb%+ ia?/3+ %ala%/3+ %alb%/S— %awb%/s] = 0,
bi— 2Qe1+ 261+ ©5bi— Pbi— 26Qa;+
h[%b?— Thhae Tatbie Thiadae Toivi+ %a%/abvs] -0,
ays+ %Qlﬁm+ 28 @ys+ Woais— %Qzam+ %5%1/3+
h[%a?/3+ %a%al/3+ %ala%m— %(Ilb%ﬁ*' %b%av3+ (6)
%b1a1/3bl/3+ %avab%q = 0,
3 2 Ry 2
biz+ 23— 3 Qe axs+ Gbis— 9 b3 — 369611/3+
3 3 3 3 3
h[zb?/3+ Ed%bw— Ealav3b1/3+ Eb%b1/3+ Ib1a%/3+
3 3
Za%/sbm— Zblb%/J =0
, 8 : a1(0), b1(0), ay3(0), bys(0), ax(0), B1(0), @13(0),
B13(0)° , - x(0) = x0 2X0) = ¥,
, 8 . [2] , .
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3 Q= 6, Q= 3.2
[1] , . Q> 3.2
31 Q= 6.0
( )* (g 36 , ,
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(6) at, b1, ays bys .
, 4 5 ai, bl ,
, a3, bys, ,
4
4.1

, q, General
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ay by
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[3]

Koo = {1 PP\ 1 o), (7)

Dy = - lim IgKq0/ g€ (8)
q ¢ D,
q Dy, q
Dy ( ) :
1 Q= 6.0 2 Q= 3.2
0.8177 0.8052
0.8177 0.8177
0.8177 0.8110
0.8177 0.798 6
0.8177 0.786 2
4.2
, Q= 6.0, Q= 3.2, 8= 0.01
, 6 7 .

0.817 7;0. 805 2° ,
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Abstract: The 1/3 sub harmonic solution for the Duffing s with damping equation was investigated by
using the methods of harmonic balance and numerical integration. The assumed solution was intre-
duced, and the domain of sub harmonic frequencies was found. The asympt otical stability of the sub-

harmonic resonances and the sensitivity of the amplitude responses to the variation of damping coe ffi-

cient were examined. Then, the subharmonic resonances were analyzed by using the techniques from

the general fractal theory. The analysis indicaes that the sensitive dimensions of the system time field

responses show sensitivity to the conditions of changed initial perturbation, changed damping coeffi-
cient or the amplitude of exdtation, thus the sensitive dimension can clearly desaibe the charaderis-

tic of the transient process of the subharmonic resonances.

Key words: Duffing’ s equation; subharmonic; transient process; fractal dharacteristic; sensitive di-

mension



