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Model for Coulomb friction system 
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 is Coulomb friction force as 
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 Solve the above problem by the method of phase plane with the properties of 
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  How much time for the rest?

If 
[image: image11.wmf]0

x

<

&

 
[image: image12.wmf]()()1

xtxt

Þ+=

&&


        
[image: image13.wmf]() 0   1()0

()1  0()1

xtxt

xtxt

ìüéùìüìü

Þ=+

íýíýíý

êú

-

îþëûîþîþ

&

&&&


        
[image: image14.wmf]i

l

Þ=±

, 
[image: image15.wmf] cos   sin

sin  cos

At

tt

e

tt

éù

=

êú

-

ëû



[image: image16.wmf]0

() cos   sin10 cos()   sin()0

()sin  cos0sin()  cos()1

t

xttttt

d

xttttt

tt

t

tt

--

ìüéùìüéùìü

=+

íýíýíý

êúêú

----

îþëûîþëûîþ

ò

&

 



[image: image17.wmf] 10cos1cos 9cos1

10sin  sin 9sin

ttt

ttt

-+

ìüìüìü

=+=

íýíýíý

--

îþîþîþ


If 
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If 
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