
1/11



…

a
0

pa
dd

le
co

or
di

na
te

+a

… … …

10
4

ste
p 

50
1

ste
p 

50
2

ste
p 

50
3

ste
p 

50
4

10
3

10
3

…
in

iti
al

 p
os

iti
on

2/11



0.
00

2.
00

4.
00

6.
00

8.
00

10
.0

0

12
.0

0

14
.0

0

16
.0

0

18
.0

0

20
.0

0

22
.0

0 0.
00

0.
20

0.
40

0.
60

0.
80

1.
00

1.
20

1.
40

1.
60

1.
80

2.
00

displacement /mm

tim
e 

t/
s

3/11



ac
qu

ire
 th

e r
eso

na
nc

e f
req

ue
nc

y o
f a

n e
lec

tro
pla

tin
g 

eq
uip

me
nt

S1
00 S2

00

sel
ec

t th
e w

ork
ing

 fr
eq

ue
nc

y o
f p

ad
dle

s b
ase

d o
n t

he
 

res
on

an
ce

 f
req

ue
nc

y, 
an

d 
wh

en
 s

ele
cti

ng
, 

it 
is 

req
uir

ed
 th

at 
the

 w
ork

ing
 fr

eq
ue

nc
y 

is 
eq

ua
l t

o 
m 

tim
es 

of 
the

 re
so

na
nc

e f
req

ue
nc

y, 
m 

is 
a r

ea
l n

um
be

r 
wi

thi
n t

he
 nu

me
ric

al 
ran

ge
 (0

, 0
.5]

, a
nd

 th
e w

ork
ing

 
cy

cle
 co

rre
sp

on
din

g t
o t

he
 w

ork
ing

 fr
eq

ue
nc

y o
f t

he
 

pa
dd

les
 i

s 
les

s 
tha

n 
the

 p
roc

ess
 t

im
e 

of 
the

 
ele

ctr
op

lat
ing

; w
he

rei
n, 

the
 w

ork
ing

 fr
eq

ue
nc

y 
of 

the
 p

ad
dle

s i
s t

he
 fr

eq
ue

nc
y 

at 
wh

ich
 th

e 
pa

dd
les

 
pre

for
m 

the
 p

eri
od

ic 
mo

ve
me

nt 
in 

ma
nn

er 
of 

the
 

ste
pw

ise
 re

cip
roc

ati
ng

 st
ee

pin
g i

n a
n 

ele
ctr

op
lat

ing
 

ch
am

be
r o

f th
e e

lec
tro

pla
tin

g e
qu

ipm
en

t

4/11



ac
qu

ire
 th

e 
re

so
na

nc
e f

re
qu

en
cy

 o
f a

n 
el

ec
tro

pl
at

in
g 

eq
ui

pm
en

t

se
le

ct 
th

e 
wo

rk
in

g 
fre

qu
en

cy
 o

f p
ad

dl
es

 b
as

ed
 o

n 
th

e r
es

on
an

ce
 fr

eq
ue

nc
y,

 
an

d 
w

he
n 

se
lec

tin
g,

 it
 is

 re
qu

ire
d 

th
at

 th
e w

or
ki

ng
 fr

eq
ue

nc
y 

is 
eq

ua
l t

o 
m

 
tim

es
 o

f t
he

 re
so

na
nc

e f
re

qu
en

cy
, m

 is
 a

 re
al 

nu
m

be
r w

ith
in

 th
e n

um
er

ic
al

 
ra

ng
e (

0,
 0

.5
], 

an
d 

th
e 

wo
rk

in
g 

cy
cl

e c
or

re
sp

on
di

ng
 to

 th
e w

or
ki

ng
 

fre
qu

en
cy

 o
f t

he
 p

ad
dl

es
 is

 le
ss

 th
an

 th
e p

ro
ce

ss
 ti

m
e o

f t
he

 el
ec

tro
pl

at
in

g;
 

w
he

re
in

, t
he

 w
or

ki
ng

 fr
eq

ue
nc

y 
of

 th
e p

ad
dl

es
 is

 th
e 

fre
qu

en
cy

 at
 w

hi
ch

 th
e 

pa
dd

les
 p

re
fo

rm
 th

e p
er

io
di

c 
m

ov
em

en
t i

n 
m

an
ne

r o
f t

he
 st

ep
wi

se
 

re
ci

pr
oc

at
in

g 
ste

ep
in

g 
in

 a
n 

el
ec

tro
pl

at
in

g 
ch

am
be

r o
f t

he
 e

lec
tro

pl
at

in
g 

eq
ui

pm
en

t

ac
co

rd
in

g 
to

 th
e 

ab
ov

e 
wo

rk
in

g 
fre

qu
en

cy
 o

f t
he

 p
ad

dl
es

, c
al

cu
la

te 
th

e 
pa

dd
les

 to
 m

ov
e 

fo
rw

ar
d 

on
ce

 a
nd

 th
en

 m
ov

e b
ac

kw
ar

d 
on

ce
 ev

er
y 

tim
e, 

th
at

 is
, t

he
 g

en
er

at
ed

 d
isp

lac
em

en
t r

eq
ui

re
d 

fo
r o

ne
 re

cip
ro

ca
tin

g 
ste

pp
in

g;
 

ac
co

rd
in

g 
to

 th
e 

ge
ne

ra
te

d 
di

sp
lac

em
en

t r
eq

ui
re

d 
fo

r o
ne

 re
ci

pr
oc

at
in

g 
ste

pp
in

g,
 th

e s
te

pp
in

g 
in

str
uc

tio
n 

da
ta

 o
f t

he
 p

ad
dl

es
 ca

n 
be

 g
en

er
at

ed
; t

he
 

pa
dd

les
 ar

e c
on

tro
lle

d 
to

 p
er

fo
rm

 th
e 

ac
tio

n 
in

 m
an

ne
r o

f t
he

 st
ep

w
ise

 
re

ci
pr

oc
at

in
g 

ste
pp

in
g 

ac
co

rd
in

g 
to

 th
e i

ns
tru

ct
io

n 
da

ta

S1
00

S2
00

S3
00

5/11



L

B A

L
C

pa
dd

le

L

B AA

6/11



0.
00

5.
00

10
.0

0

15
.0

0

20
.0

0 0.
00

1.
00

2.
00

3.
00

4.
00

5.
00

6.
00

7.
00

8.
00

9.
00

10
.0

0
11

.0
0

12
.0

0
13

.0
0

14
.0

0
15

.0
0

16
.0

0
17

.0
0

18
.0

0
19

.0
0

20
.0

0

displacement /mm

tim
e 

t/s

R
R

R
R

7/11



L

BA

pa
dd

le
L

B A

pa
dd

le

ch
am

be
r A

ch
am

be
r B

8/11



vi
br

ati
on

 at
ten

ua
tio

n 
co

nt
ro

l 
ap

pa
ra

tu
s o

f a
n 

ele
ctr

op
lat

in
g 

eq
ui

pm
en

t

in
fo

rm
ati

on
 

ac
qu

isi
tio

n 
un

it

pr
oc

es
sin

g 
un

it

co
nt

ro
lli

ng
 u

ni
t

31
0 32

0

33
0

9/11



w
or

ki
ng

id
le

pr
oc

es
s s

ta
te

 o
f c

ha
m

be
r A

w
or

ki
ng

id
le

pr
oc

es
s s

ta
te

 o
f c

ha
m

be
r B

on of
f

co
nt

ro
l i

ns
tru

ct
io

n 
of

 th
e 

dr
iv

in
g 

m
ec

ha
ni

sm
 o

f c
ha

m
be

r A

on of
f

co
nt

ro
l i

ns
tru

ct
io

n 
of

 th
e 

dr
iv

in
g 

m
ec

ha
ni

sm
 o

f c
ha

m
be

r B

po
sit

io
n 

in
str

uc
tio

n 
of

 th
e 

dr
iv

in
g 

m
ec

ha
ni

sm
 o

f c
ha

m
be

r A

po
sit

io
n 

in
str

uc
tio

n 
of

 th
e 

dr
iv

in
g 

m
ec

ha
ni

sm
 o

f c
ha

m
be

r B

10/11



ch
am

be
r A

ch
am

be
r B

-2
0.

00

-1
5.

00

-1
0.

00

-5
.0

0

0.
00

5.
00

10
.0

0

15
.0

0

20
.0

0 0.
00

10
.0

0
20

.0
0

30
.0

0
40

.0
0

50
.0

0
60

.0
0

70
.0

0
80

.0
0

90
.0

0
10

0.
00

11
0.

00
12

0.
00

displacement /mm

tim
e 

t/
s

11/11


