
20d

50d

P

V

x
z

0

Fz

Fspr

a)

0 0.5 1
v (m.s−1 )

0

0.02

0.04

0.06

0.08

z
(m

)

0 0.5 1
v (m.s−1 )

g

0 0.5 1
v (m.s−1 )

g

b) c) d)

0.25 0.3 0.35 0.4 0.45 0.5
µ

-8

-6

-4

-2

0

2

4

F
z

(−
∇

P
)

(π
d

2
/4

)
;

F
z

(−
∇

τ)
(π

d
2
/4

)

∇P = 0

∇τ = 0

µs

f(µ)f(µ)

g(µ)

e)


