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Fﬁr )v 20
F={ F,v=0 and |F|<F, (2.8)
F, sgn(Fe )otherwise (v =0 and IF, l > F, )
FO)=F,+(F,-F )" +Fy (2.9)
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F,  AeAmMuBsanuatntigeqn (Break Away Force)
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2.3.2 Dahl’s Model
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pmmand Effort

Normal Load(N)

Friction Froce

Y

Bristle Model

s ( (2.11)

2, = ' = (2.12)

de v
z
R #1997 Bristle 1iAn
)
d: J
F=o£a—+a ! (2.13)
1 dt 2
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c,g(v)=F, +(F,—F)e "’ (2.14)
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We  F, A8 Coulomb friction
F Af Static Friction Force 178 Break Away Force

v Af Stribeck velocity

o 4 o o a o
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F, =0,g0)sgn(v)+0,v = F.sgn(v)+ (F, ~ F. )" sgn(v)+ o,v (2.15)
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fs)= £, +(4-B)in(v/7,) A<B (2.18)
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annsAnAuAG1lat Hess and Soom (1990) ua Pierre(1994) Wudn
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F(x)=- (2.20)
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UATBIUTARBANIY 18 ARENAANTIARSUN (Friction Level at Break away )
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Fs(r’t2)=ES,a +(I:s,vo _F;,a)t tj-r (2-22)
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