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Abstract

The vehicle suspension system can be simplified into a single-degree-of-freedom vibration model.
Five nonlinear stiffness factors are considered in this model, and a time-delay damper is used to
control its vertical vibration. Using multi-scale analysis, the theoretical approximate solution of
the system is obtained. The effects of nonlinear stiffness coefficient, damping coefficient, feedback
gain coefficient and time delay on vertical vibration reduction are studied, and the regularity is
analyzed, which can provide theoretical guidance for vibration reduction projects in engineering
applications.
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Figure 1. Illustration of model
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Figure 2. Stiffness versus amplitude

2. RIEE SR8

S AT R R %, [ BN [R]— AT B0 L U E I T 2 AEAE L, R IR R, AR T4 M)
FoE o MARLRYENIEE R4 & AERELE =0.5, B RGHLE /¥ s, , v HE 3, A& 3 AT,
BHJe T AR R/, BB, RN, (2 B e 84 KB — e FEEERS,  BHJE AIBE R R R BOR A
AR .

I R B R A S, RN R ¢ #AN N SR R4 Xj‘r“a’w)ﬁﬂrj Hoh(23), IS
£=04,8=01,F=02,w,=175Q=1.6, HREIEHERE £, ALK, HHH £ =0.75,1,1.6 , A[#FE 4,
M4 FTRUE IR0 BE I 2 AR A, Efl&fﬂmaﬁﬂaﬁ&wﬂ%ﬁﬁm%o ST = o NG a0 A 7 |
Br=05115, a3 5, IWE S TTUEH, f=-03%4, REMNRIKIASIHRKR, FILEZMEL T
BB B SR IS 25 RBAE £, =—0.3 fiHIE TAE

5. RGN EMSSE
T ARRESK EIIRARL, 4 Da= f(a,¢), aD¢:f2(a,¢) »

/S-S PP B |

=——=-22-2¢08
2 2

co ¢— Ed’+ .= sm(wo) ac

' a o9 2w, 16w,
o, 1 25 s 4 a1 B o 1, -1 .
5= 5—27{”‘16% e szsm(w"’)} IR e L e
{16 Eat+ [ — sm(wo) a}{a—léfvofla“_”S%sin(wof)}
Sl SZ %
W T FE(18)s (19)FF) Frechet S A:  Frechet ¢ g , HARREFERE N
3 4
S-A S,
det =0 (25)
S, S,-2

DOI: 10.12677/0jav.2018.63010 83 - 5HRE)


https://doi.org/10.12677/ojav.2018.63010

XA, LR

1.5 .

Figure 3. Damping versus amplitude
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Figure 4. Time delay versus amplitude
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Figure 5. Feedback gain versus amplitude
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Figure 6. Stability domain versus oscillating curve
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