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Abstract
The purpose of this article is to extend the dynamic results of SD oscillators with
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dry friction on a plane to an inclined plane. The analysis results indicate that the
system will have one or two equilibrium sets. And the stability of the equilibrium set
was proved through non smooth Lyapunov functions. Finally, we provided numerical

simulations to illustrate the dynamics and validate the results.
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Figure 1. An SD oscillator with dry friction
& 1. W EEKSDIR T

Figure 2. SD oscillator model on an inclined plane
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Fg € —pFy(z) Sign(z),

HAFy(x) =mgcosh , Sign(z) B TF=E -

1, z >0,
Sign(z) = ¢ [-1,1], T =0,
1, i< 0.
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(@,9)" € F(z,y) (2.1)
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k x>0,y >0, (2.2)

k x <0,y >0, (2.3)
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k x>0,y <0, (2.5)

$:yak x <0,y <0, (2.4)
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Toy =1— %cos@(u —tanf), x5, =-1— %cos@(u — tanf)

xhs = —1+ %cos@(u +tanf), x5, =10+ %cos@(u + tan 0)
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{(NEz)

{%xgly}v x>0,y >0,
{%fézy}, z <0,y >0,
{%mégy}, <0,y <0,

Vit = {Eagy}, x>0,y <0,
{0}, y=0,
{o (Cagi + (1= Qagr)y [€€[0,1]}, z=0,y>0,
{7 (€xgs + (1= Oagy)y [€€[0,1]}, z=0,y<0.
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=l <z <z}, } IFHE &F/HHERE;

(iii) Humeeost <] < ™ cosf(tand — p), FLEME— I FETEE = {(2,0)T |25, <z <z} JHFHE
4RI RS E

(iv) 2l = "2 cosf(tand — p), B, zf, = 0, FEAEME— I PHIEEE = {(2,0)7 |2}, <z < aj,} IFHE
= R fﬁg\ﬁ,
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(iv) 4l = 2emacosl fI go, = 0, FEAEHANFHEEE) = {(2,0)T]25, < 2 <0} FEy =
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4. BUERR

AT, BATR =GP TETR IS DUIEAT BUE B, B0 2 = h A 45

4

2+
3
1 15 2 25 3 35 4 45 4 2 0 2 f 6 8 10
X
(@ (b)

Figure 3. System trajectory diagram with h = 0 and different values of . (a) a unique equilibrium set;
(b) two equilibrium sets
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