
Com
bined Rubber-A

irspring Insulator FA
EBI ®

for shock and vibration insulation of m
achines,

equipm
ent and sub-assem

blies

Rubber air-spring for highly, effective insulation of m
achinery and sub-

assem
blies against im

pact and oscillation. The bell-shaped com
ponent

is m
ade of high-grade elastom

er. The construction allow
s a highly

effective insulation w
ithout the disadvantage of excessive horizontal

deflection. It is im
possible for the elem

ent to break dow
n as a result

of overloading or a sudden drop in pressure. To reduce vertical
dam

pening, the com
ponent is available w

ith additional attenuation.
The baseplate is equipped w

ith an anti-slip plate so there is no need
to anchor the m

achine to the floor.
N

ote: For outdoor use (e.g. isolation of a roof top air condition unit)
the FAEBI ®

 can be supplied in stainless steel and EPD
M

 elastom
er

version.

BILZ Level Controller System
s

Level control is im
portant part of an optim

ally functioning air-spring
system

. Level control can be utilized w
henever load changes occur on

rubber air-spring insulated m
achines, causing an unw

anted one-sided
spring deflection of the air elem

ents, e.g. tilting of the m
achine.

Insulation against Im
pact and O

scillation
Depending upon the static load, the natural frequency of the elem

ents
varies betw

een to 2,5 – 6 Hz in vertical direction. The ratio betw
een

vertical and horizontal natural frequency is 1– 1,2. M
axim

um
 spring

deflection during im
pulse load is approxim

ately 15 m
m

.

Range of A
pplication

Excellently suited for active insulation of high-speed pow
er presses,

forging ham
m

ers as w
ell as other m

achines and equipm
ent w

ith highly
dynam

ic forces. Passive insulation of m
easuring and testing m

achines
as w

ell as high-precision m
achine tools.

Can be supplied optionally w
ith electronic or m

echanical level control!
(See page 21)

A
ssem

bly
The com

ponents are screw
ed on to the m

achine by m
eans of pre-

drilled holes. It is not necessary to anchor the m
achine to the floor.

The m
achine is placed on deflated elem

ents w
hich are then inflated

to a m
axim

um
 of 5–

6 bar via a standard valve. To level the m
achine,

air can either be released or added. The m
axim

um
 height adjustm

ent
available is 10 m

m
.

Control of A
ir Pressure

Upon request, FAEBI ®
 elem

ents can be equipped w
ith an air pressure

m
onitor. This m

onitor w
ill indicate if air-pressure goes below

 the desired
value.

Im
portant N

otice:
The elem

ent m
ust be chosen in such a w

ay as not to exceed the m
axim

um
 load! Inflation and deflation m

ay be carried out under pressure
only! Screw

 m
ust be screw

ed in m
anually – do not use any spanner! Subject to technical changes!

The m
echanical-pneum

atic relief valves are a sim
ple yet effective

solution. The level is constantly scanned by a plunger. The plunger
position in transm

itted to a slide valve. Depending on the slide valve
position, pressure is applied to the air spring or the inside pressure
is reduced. The level can be m

aintained at an accuracy ± 1/10 m
m

.

Principally three control valves are used. A pressure control valve to
lim

it system
 pressure to a m

axim
um

 of 6 bar, w
ater trap to rem

ove
vapour and an air filter to rem

ove dust and any foreign bodies from
the air supply.

FA
EBI ® m

echanical-pneum
atic control valves

FA
EBI ®

Protective cup:
If the m

achine base doesn’t covers  Ø
 "d" fully w

e recom
m

end to use our special protective cups.

FAEBI ®
   50

FAEBI ®
 100

FAEBI ®
 150

FAEBI ®
 200

FAEBI ®
 300

FAEBI ®
 430

FAEBI ®
 580

20 - 
60

75 - 
300

250 - 
800

625 - 
1500

1150 - 
3400

2750 - 
6500

5150 - 10400

load daN/pc.

max. pressure / bar

A mm

356080
130
200
315
380

55888814

h mm

d mm

D mm

60729090909099

H approx. mm = workheight

M
 10

M
 12

M
 16

M
 16

M
 20

M
 20

M
 24

M

type

80
118
170
236
340
480
650

110
135
200
260
370
500
680

3566666

FA
EBI ® 50

Load (daN
)

FA
EBI ® 100

Load (daN
)

FA
EBI ® 580

Load (daN
)

FA
EBI ® 430

Load (daN
)

FA
EBI ® 300

Load (daN
)

FA
EBI ® 150

Load (daN
)

FA
EBI ® 200

Load (daN
)

Dd

H

h

A

M

20
21

natural frequency (Hz) – vertikal –

20
28

36
44

52
60

44,5

55,5

66,5

natural frequency (Hz) – vertikal –

75
125

175
225

250
300

44,5

55,5

66,5

natural frequency (Hz) – vertikal –

250
360

470
580

690
800

3,5

44,5

55,5

6

natural frequency (Hz) – vertikal –
625

800
975

1150
1325

1500

3,5

44,5

55,5

6
natural frequency (Hz) – vertikal –

1150
1600

2050
2500

2950
3400

33,5

44,5

55,5

natural frequency (Hz) – vertikal –

2750
3500

4250
5000

5750
6500

33,5

44,5

55,5

natural frequency (Hz) – vertikal –

5150
6200

7250
8300

9350
10400

33,5

44,5

55,5

FA
EBI ®  Product D

escription



dam
ping volum

e
load volum

e

valve
ajustable
bypass valve

H

D
d

A

M

Com
bined Rubber-A

irspring-Insulator FA
EBI-H

D
® w

ith adjustable dam
pening

for shock and vibration insulation of m
achines,

equipm
ent and sub-assem

blies

Com
bined Rubber-A

irspring-Insulator
FA

EBI ®-H
D

 w
ith adjustable dam

pening

Rubber air-spring insulator FA
EBI ®

-HD is m
ade of a com

bination
betw

een high-grade elastom
er and m

etal w
ith an am

plified sidew
all.

In order to obtain as high a dam
pening effect as possible, the air

space is split into tw
o cham

bers (load / dam
pening volum

e) linked by
an air pipe. By the adjustable valve the dam

pening can be changed
easily from

 outside. Due to the friction caused by the air-stream
 passing

through the bypass valve, it is possible to adapt the dam
pening to

each application.

Because of the very high dam
pening, the resonance am

plitude is m
uch

m
ore sm

aller and you can realize less m
achine m

ovem
ent. (see graph

1a +
 1b) Furtherm

ore the increased transform
able energy takes effect

on the production quality of your m
achinery.

N
ote:

In contrast to viscose dam
pers, the air dam

pening is absolutely w
ear-

resistant and free of m
aintenance. Furtherm

ore it is possible to change
the dam

pening from
 outside.

FA
EBI ®

-H
D

FAEBI ®
 HD 200

FAEBI ®
 HD 300

FAEBI ®
 HD 430

FAEBI ®
 HD 580

625 - 
1500

1150 - 
3400

2750 - 
6500

5150 - 10400

load daN/pc.

max. pressure / bar

A mm

130
200
315
380

d mm

D mm

909090
136

H approx. mm = workheight

M
 16

M
 20

M
 20

M
 24

M

type

236
340
480
650

260
370
500
680

6666

FAEBI ®
-HD

w
ith adjustable dam

pening (tw
o cham

ber system
)

FAEBI ®
-HD – w

ith ajustable dam
penig

decay tim
e in seconds

Vibration acceleration in G

0,1

0,08

0,06

0,04

0,020

-0,02

-0,04

-0,06

-0,08

-0,1

0,5
1

1,5
2

1b
FA

EBI ®
 200 H

D
Load (daN

)
natural frequency (Hz) – vertical –

FA
EBI ®  300 H

D
Load (daN

)

natural frequency (Hz) – vertical –

1150
1600

2050
2500

2950
3400

FA
EBI ® 430 H

D
Load (daN

)

natural frequency (Hz) – vertical –

2750
3500

4250
5000

5750
6500

FA
EBI ® 580 H

D
Load (daN

)

natural frequency (Hz) – vertical –

5150
6200

7250
8300

9350
10400

625
800

975
1150

1325
1500

44,5

55,5

66,5

44,5

55,5

66,5

44,5

55,5

66,5

44,5

55,5

66,5

22
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Exam
ple of application:

TRU
M

PF 5000 R auf FAEBI ®-HD

FAEBI ®
-Standard

w
ithout ajustable dam

pening

FAEBI ®
 – w

ithout ajustable dam
pening

decay tim
e in seconds

Vibration acceleration in G

0,1

0,08

0,06

0,04

0,020

-0,02

-0,04

-0,06

-0,08

-0,1

1
1,5

2
0,5

1a



W
hen choosing

the size of
the air-spring
consider loading
at 4 bar only.

w
ith deep natural frequency and adjustable dam

pening (pat.)
for vibration insulation of m

easuring and testing m
achines,

optical and electronic equipm
ent, laser m

achines,
fine m

achining plant, vehicle and m
otor perform

ance testers etc.

BiA
ir

®

Product D
escription

The Air-Spring Insulator BiA
ir ®

 consists of a cast alum
inum

 body
w

hose air volum
e is enclosed by a thin-w

alled, flexible and pressure-
resistant roller diaphragm

. The plunger is seated on this diaphragm
and is pushed into the air volum

e.
This design causes highly effective vibration insulation.
In order to obtain as high a dam

pening effect as possible, the air space
is split into tw

o cham
bers (load/dam

pening volum
e) linked by air pipe.

By the adjustable valve the dam
pening can be easily changed from

outside. Due to the friction caused by the air-stream
 passing through

the bypass valve, up to 25 %
 dam

pening can be effected.
Additional safety valves w

ill protect the roller diaphragm
 from

 getting
dam

aged by over-inflation.

Range of A
pplication

Highly effective vibration insulation of sensitive m
easuring and testing

m
achines, fine-m

achining plant,  as w
ell as optical and electronic

equipm
ent. Another im

portant range of application is the vibration-
insulated foundation of vehicle, m

otor and other perform
ance testers.

BiA
ir ®

 Air-Spring insulators are extrem
ely w

ell suited for the insulation
of foundations e.g. equiavalent m

achine loads.

A
dvantages com

pared w
ith conventional steel springs

BiA
ir ®

 Air-Spring insulators w
ith level control are an active system

.
The m

achine/foundation level retention w
ill alw

ays be preserved!
Autom

atic leveling/adjustm
ent!

before

after

**Alum
inium

BiA
ir ®

Ø A mm

B mm

Ø C mm

2,5
2,5
2,5

2,5
2,5
2,5
2,5
2,5
2,5
2,5

1,5
1,5
1,5
1,5
1,5

natural frequency Hz (verticale) approx.

workheight H mm

67
113
267

267
633

1420
1967
3413
6573

15573

633
1420
1967
3413
6573

max. load daN at max. 4 bar

2,5
2,5
2,5

2,5
2,5
2,5
2,5
2,5
2.5
2,5

2,5
2,5
2,5
2,5
2,5

natural frequency Hz (horizontale) approx.

type

7787
100

157
157
157
157
157
157
157

307
307
307
307
307

72
110
129

129
200
260
300
382
530
798

200
260
300
382
530

72
182
190

216
288
335
378
467
605
855

288
335
378
467
605

100
170
400

400
950

2130
2950
5120
9860

23360

950
2130
2950
5120
9860

max. load daN at max. 6 bar

Air springs w
ith higher m

ax. loads as w
ell as air springs w

ith low
er

natural frequencies can be supplied upon request!

BILZ level controller system
s

Level control is an im
portant part of an optim

ally functioning air spring
system

. The autom
atic level controller can be utilized to overcom

e the
problem

 associated w
ith load changes in air-spring insulated m

achines,
w

hich can result in tilting of the m
achine.

The height of the specific elem
ents BiA

ir ®
 or FA

EBI ®
 can be controlled

by changing the air pressure in the air-spring insulators. Q
uick inflation

or deflation w
ill hold the m

achines level even if their center of gravity
keeps changing.

Control circuit

The circuit consists of at least three air springs. If m
ore air springs are

needed for structural or loading reasons, the system
 m

ust alw
ays

include 3 position pickups, e.g. three controlled com
ponents in order

to avoid statical overdefinition. This is achieved by connecting sets of
air springs in parallel.

safety screw
 for

transportation
spacing plate

dam
ping volum

e
adjustable
bypass valve

load volum
e

m
em

brane

BiA
ir ®

0,15-ED
Load (daN

)

natural frequency (Hz) – verticale –

BiA
ir ®

0,25-ED
Load (daN

)

natural frequency (Hz) – verticale –

BiA
ir ®

0,5-ED
Load (daN

)

natural frequency (Hz) – verticale –

BiA
ir ®

1-ED
1-ED

/H
E

Load (daN
)

natural frequency (Hz) – verticale –

20
40

60
80

100

2,0

2,2

2,4

2,6

2,8

40
65

90
115

140

2,0

2,2

2,4

2,6

2,8

100
160

220
280

340

2,0

2,2

2,4

2,6

2,8

200
400

600
800

1000

1,2

1,65

2,1

2,55

3,0

BiAir 0,15-ED*
BiAir 0,25-ED*
BiAir 0,5  -ED*

BiAir 0,5-ED**
BiAir 1   -ED**
BiAir 2   -ED**
BiAir 2,5-ED**
BiAir 3   -ED**
BiAir 4  -ED**
BiAir 5  -ED**

BiAir 1-   ED/HE**
BiAir 2-   ED

/HE**
BiAir 2,5-ED/HE**
BiAir 3   -ED

/HE**
BiAir 4   -ED/HE**

76
110
130

120
172
226
271
348
490
747

172
226
271
348
490

A

H

B C

24
25

*Steel

Application exam
ple:

Zeiss m
easuring center

m
ounted on BiA

ir ®

BiA
ir ®

2-ED
2-ED

/H
E

Load (daN
)

natural frequency (Hz) – verticale –

600
1000

1500
2000

2400

1,2

1,65

2,1

2,55

3,0

BiA
ir ®

2,5-ED
2,5-ED

/H
E

Load (daN
)

natural frequency (Hz) – verticale –

1000
1750

2500
3250

4000

1,2

1,65

2,1

2,55

3,0

BiA
ir ®

3-ED
3-ED

/H
E

Load (daN
)

natural frequency (Hz) – verticale –

2000
3000

4000
5000

6500

1,2

1,65

2,1

2,55

3,0

BiA
ir ®

4-ED
4-ED

/H
E

Load (daN
)

natural frequency (Hz) – verticale –

4000
6000

8000
10000

12000

1,2

1,65

2,1

2,55

3,0

BiA
ir ®

5-ED
Load (daN

)

natural frequency (Hz) – verticale –

8000
13000

18000
23000

28000

1.9

2,05

2,2

2,35

2,9

M
em

brane A
ir-Spring Insulator BiA

ir
®



LTH
 Insulated Tables

w
ith A

ir-Spring Insulators and A
utom

atic Level Controller

The m
echanical-pneum

atic relief valves are a sim
ple yet effective

solution. The level is constantly scanned by a plunger. The plunger
position is transm

itted to a spool valve. Depending on the spool valve
position, pressure is either applied to the air spring or vented from
the inside of the air spring. The level can be m

aintained at an accur-
acy ± 1/100 m

m
.

Principally three control valves are used. The incom
ing air supply is

conditioned w
ith a pressure regulator to lim

it system
 pressure to a

m
axim

um
 of 6 bar, w

ater trap to rem
ove vapor and an air filter to

rem
ove dust and any foreign bodies from

 the air supply.

BiA
ir

®
 m

echanical-pneum
atic control valves

BiA
ir

® electro-pneum
atic positioner/controller

A
dvantages

Im
portant advantages of the BILZ level control are:

a high reset accuracy e.g. level accuracy of ± 1/100 m
m

extrem
ely short reaction tim

e
(w

ithin the m
illi-second range)

the general possibility of being able to optim
ally adapt (increase and

reset) the speed of the system
 to the specific conditions (control

curcuit)

w
ear-resistant and sturdy relief valves

sim
ple and effective set-up operation

System
 com

ponents
Each system

 consists of 3 position sensors, 3 electro-pneum
atical relief

valves, one control unit (digital com
puter logic), the air-supply regulator

and cleaner units.

Even the m
ost severe conditions are m

astered by the electro-pneum
atical

positioner. It is used m
ainly w

here high reset precision and extrem
ely

short reaction tim
es are required.

Any deviation (difference betw
een desired value and actual value)

from
 the desired height (desired value) of the air spring insulators is

m
easured at a precision of up to 1/1000 m

m
 accuracy by m

eans of
position sensors.
In the control unit, these electronic signals w

ill then be processed and
the air spring elem

ents w
ill be inflated or deflated accordingly for

level equalization via the electro-pneum
atical relief valves.

Control unit
The control unit consists of a printed circuit board, containing the
entire logic of the 3 control circuits, 3 air pressure displays for the air
springs, adjusting screw

s for the adjustm
ent of the m

achine, and for
the selection of the controller speed, and a sw

itch to enable com
plete

deflation of the air springs. The control unit can be supplied either as
a 19 inch rack m

ount unit or com
pletely enclosed w

ithin a cabinet.

Softw
are

As an optional feature, a special softw
are package is available. By

m
eans of this softw

are, the adjustm
ent and optim

ization of controlled
conditions, the registration of adjustm

ent param
eters as w

ell as error
determ

ination can be carried out via the serial interface (serial interface
provided on the control unit).
Furtherm

ore, the integrated serial interface enables link-ups w
ith

available m
achine com

puters or system
s to be insulated. A num

ber
of m

ore com
plex system

 m
odes can be realised this w

ay.

LTH
-Insulated Tables

Plate: G
ranite

Product D
escription

 adjustable feet

 torsion proofed, w
elded steel fram

e

m
em

brane air-spring insulators BiAir ®
 (vertical natural frequency

approx. 2 Hz) betw
een fram

e and plate

 m
echanical-pneum

atic level control (level accuracy of ± 1/100 m
m

     or ± 1/10 m
m

)

plate in granite (LTH)

Special dim
ensions

W
hen desired it is possible to supply special dim

ensions, higher loads,
stainless steel solutions, honeycom

b structure plates.

BiA
ir ®

 EPN

BiA
ir ®

 M
PN

Function of transm
issibility – insulated Table

transmissibility

forcing frequency (Hz)
0

1
2

3
4

5
6

7
8

9
10

11
12

13
14

0.5 1

1.5 2

2.5 3

3.5 4

4.50

Range of A
pplication

Vibration sensitive m
easuring and testing m

achines, laser, scales,
optical and electronical as w

ell as m
edical equipm

ent.
The new

 insulated table LTH is used for all applications w
here vibrations

or load changes m
ay disturb the experim

ent or m
achine.

Technical
BILZ insulated table LTH is a vibration insulated w

orkplace. Vibration
of the surrounding area is insulated by high efficient m

em
brane air

springs. The level controller (m
echanical-pneum

atic valves) w
ill m

aintain
a level accuracy of ± 1/100 m

m
or ± 1/10 m

m
 autom

atically even w
hile the loading m

ay change. An
air regulator w

ith w
ater trap and air filter is included.

As standard the insulated table is available in 3 different sizes. W
e are

alw
ays pleased to fulfill custom

 m
ade sizes and colours. The w

ork
surface of the table can be delivered in granite (LTH).

Range of application
Vibration insulation of optical and opto-electronic w

orking stations
and sm

all, high precision table top m
easuring instrum

ents, e.g.
roundness testers, gear m

easuring m
achines, surface m

easuring
m

achines, etc.

G
eneral system

 properties
Vertical natural frequency:  approx., 1.5 Hz
Horizontal natural frequency:  approx. 2.5 Hz

Adjustable feet, rollable,

rigid, w
elded steel fram

e w
ith BiAir ®

 pneum
atic springs integrated

in the table-leg

m
echanical-pneum

atic controller (level accuracy ± 1/10 m
m

 and
pneum

atic service unit).

Plate: G
ranite

1100 m
m

  500
m

m
760

m
m

310
kg

1000
m

m
630

m
m

760
m

m
270

kg

w
idth

depth
height
loading
capacity

600
m

m
500

m
m

760
m

m
370

kg

sizes

LTH 110-50

LTH 100-63

LTH 60-50

Standard Sizes
Plate: G

ranite

w
ith level controller system

M
em

brane A
ir-Spring Insulator BiA

ir
®

26
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Exam
ple: Special design



Reference: M
iele, first step, installing insulation plates

Foundation insulation

Shock and vibration insulation of foundations and
m

ounting constructions

The m
ain purpose of the foundation is to stabilize the m

achine as w
ell

as to increase the m
om

ent of inertia. The foundation thus positively
influences m

achine vibration by reducing the am
plitude of oscillation.

It is w
rong, how

ever, to assum
e that any foundation large enough

w
ould elim

inate all vibration problem
s. It is im

portant that as m
uch

inform
ation as possible be supplied regarding the m

achine to be
isolated, this w

ill include m
achine size and w

eights, any dynam
ic

features of its operation, location including ground type, condition
w

here optim
al perform

ance is required and a vibration analysis of the
m

achine and site conditions. A correct isolation betw
een m

achine
foundation and the surrounding area w

ill result in trouble free operation.
As a result of years of experience w

e have the necessary experience
in this field. At your request w

e can offer all other related services
including m

easuring of vibrations, planning and construction design.

Application exam
ple in the plant of a m

ajor autom
obile m

anufacturer.
Passive insulation protection of a W

aldrich-Coburg portal m
illing

m
achine from

 the pressing m
echanism

 sector.
Total m

ass: approx. 1200 to

Illustration 1, 2, 3: Depositing of BILZ insulation plates (green) and
padding of the spaces w

ith m
ineral fibre insulation plates (sacrifice

form
w

ork). Illustration 4: Covering of the entire area first w
ith PVC

sheeting as used for construction w
ork, and then w

ith m
ineral fibre

cover plates. All overlappings m
ust be pasted/glued together.

Illustration 5, 6: M
ounting of reinforcem

ent. Illustration 7, 8: Filling
in of concrete.

Please ask for our special literature on this topic!

BILZ insulating plates are ideally suited
for vibration suppression of foundations and
baseplates

28
29

In recent years, ever higher requirem
ents of test stands and test

system
s for the autom

obile industry have led to the need for better
perform

ing vibration isolation system
s. BILZ air-springs w

ith level
control system

s are ideally suited for this dem
anding application.

BILZ services:
interpretation and supply of the vibration isolation system
supply and installation from

 cast-iron plates to custom
er's request

start-up of the vibration isolation system

During the vibration insulation of test stands and aggregates w
ith

high dynam
ic forces additionally a seism

ic m
ass is needed.

Illustration 7
Illustration 1

Illustration 2
Illustration 3

Illustration 4
Illustration 5

Illustration 6
Illustration 8

Foundation insulation

1  Foundation (side w
all)

2
M

ineral fibres and cover plates (lost form
w

ork)
3

Foundation block
4

PVC film
 cover

5
M

ineral fibres and cover plates (lost form
w

ork)
6

BILZ insulation plates
7

Foundation (base)

insulation
plates

Vibration insulation of
autom

obile test stands
Isolated foundations for special test stands

BiA
ir ®

m
em

brane air-springs

engine test stands
sw

iveling test stands
form

ula 1 test stands
(BM

W
, Daim

ler Chrysler,
Ferrari, Toyota, Renault)
gearing test stands
accoustic engine test stands

accoustic roll test stands
shaker

sliding tables
cylinder test stands
special test stands
hydraulic pulsating m

achines
heavy shaker test stands
road sim

ulation test stands

Experience of m
any years has BILZ in the

vibration insulation of:

BILZ services:
interpretation and supply of the vibration isolation system
preparation of statics and building plans for foundation tubs and
blocks
raising of foundation blocks
supply and assem

bly of cast-iron plates
start-up of the vibration isolation system

7

1
2

3

4
56
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A
ctive Isolation System

 A
IS™

BILZ-Testfields

31

Com
PA

SS PRO
  W

aver
inspection m

achine

Flat Panel M
achine

A
IS

TM D
esign

RS232

PLC

PC W
inSN

IFED
50

CA
N

-Bus

I/O

Machine controller

Controller

Valve

A
ctive Isolation System

 A
IS™

A
IS™

 has tw
o prim

ary functions:

A
ctive electro-pneum

atic vibration isolation providing control in six degrees of freedom
.

O
ptim

al vibration isolation perform
ance w

ithout any am
plification at resonance.

Excellent level accuracy in both the vertical and horizontal plane.

M
inim

al deflection and settling tim
e after an acceleration or deceleration of a m

oving
m

ass w
ithin the m

achine, shorter settling tim
es equals greater m

achine throughput.

Very efficient realtim
e control.

PLC, CAN
-Bus, one Controller and one High Speed electro-pneum

atic servovalve for each
degree of freedom

.

Each Controller consists of a m
icroprocessor and integrated, high resolution sensors for

position, air-pressure and acceleration.

Easy-to-use, intelligent W
inSN

I-Softw
are for setting up and optim

izing the A
IS™

 and for
providing system

 diagnostics.

Tw
o different m

odes of operation can be selected sim
ply using a digital I/O, for exam

ple;
scanning m

ode (during sensitive m
achine operations) to loading m

ode (during m
oving

m
ass w

ithin the m
achine).

Feedforw
ard-signal is not required from

 the m
achine controller.

N
o disturbing heat generation, m

agnetic variations or high electrical pow
er consum

ption
as by electrom

agnetic actuators / linear m
otors.

The A
IS™

 consists of a PLC, CA
N

-Bus, 16 bit-Controllers, H
igh

Speed electropneum
atic servovalves and BiA

ir air springs
and/or H

A
B horizontal air springs. A

 range of sizes are available
for both the vertical and horizontal air springs. O

ne 16 bit-
controller and one H

igh Speed electro-pneum
atic servovalve

is used for each air spring or group of air springs. The A
IS™

w
orks w

ith a m
inim

um
 of 3 groups (degrees or freedom

) to a
m

axim
um

 of 6 groups (degrees of freedom
). The 16 bit-

controller can be m
ounted directly to the air-spring itself or

to the m
achine, in the sam

e direction as the isolator m
otion.

Located Inside the 16 bit-controller is a m
icroprocessor, a

position sensor (resolution 0,2 µ
m

), an acceleration sensor
(resolution 8

µ
g) and an air-pressure sensor (resolution 0,2

m
bar). The signals from

 each of these sensors w
ill be sam

pled
at the rate of 4 kH

z. Since each 16 bit-controller has a m
icro-

processor w
ith specially developed control algorithm

s along
w

ith a special high dynam
ic pneum

atic servo valve, the resulting
perform

ance is a very efficient realtim
e control and no feed-

forw
ard signal is required.

The 16 bit-controllers are connected by a CA
N

-BU
S to the

PLC. The PLC can be connected to a PC by a standard RS-232
for initial set-up and diagnosis. The prim

ary function of the
PLC

 is to m
anage and w

atch over the 16-bit controllers. In
addition, the PLC has digital Inputs and O

utputs, for exam
ple;

Ready, M
otion Com

plete, Inspection of  Position, Pressure and
Pow

er Supply, Sw
itch over from

 Scanning M
ode to Loading

M
ode, Em

ergency Stop.
The PLC also provides the possibility to sw

itch from
 scanning

m
ode to loading m

ode by using a digital I/O
. The PLC

 takes
care of dow

nloading all of the necessary param
eters to each

16 bit-controller to achieve the tw
o different m

odes. The
advantage of providing tw

o different m
odes is the perform

ance
of the system

 can be optim
ized for each m

ode. For exam
ple,

during scanning m
ode w

hen m
achine is perform

ing sensitive
operations the system

 should be very soft and not be very
aggressive otherw

ise forces created by the isolation system
can affect the m

achine perform
ance. D

uring loading m
ode,

level accuracy and shortest possible settling tim
es are the

m
ost im

portant factors and a very stiff, fast and aggressive
system

 w
ill provide the best perform

ance.

O
ptim

al vibration isolation perform
ance for m

achines w
ith high dynam

ic forces
that are perform

ing sensitive m
easurem

ents and inspections, lithography equipm
ent,

laser m
achines, high resolution electron m

icroscopes and m
achinery for the

sem
iconductor industry.

The A
IS™

 is utilized w
hen the efficiency of isolation and the settling tim

e of
conventional air-springs w

ith electro-pneum
atic leveling system

s are insufficient.

A
pplications

O
ne function is to protect the precision m

achine from
 floor vibration. The other

prim
ary function is to im

prove the perform
ance of the m

achine by m
inim

izing
structure borne vibration created by the high dynam

ic forces produced during an
acceleration or deceleration of a m

oving m
ass w

ithin the m
achine. In addition,

settling tim
e is reduced w

hich m
inim

izes the delay tim
e before the m

achine can
start perform

ing its sensitive operation.

A
cceleration sensor

(resolution 8µ
g)

RS232 Diagnosis and
U

pdates

Sensor for position
(resolution 0,2µ

m
)

A
ir-pressure sensor

(resolution 0,2 m
bar)

CA
N

 Bus (1M
Baud)

Servovalve M
PYE

Controller SPC-LC
M

icroprocessor

H
A

B
®

air-spring

BiA
ir ®

air-spring



Ø
 A

Ø
 B

H

A
ctive Isolation System

 A
IS™

H
A

B
TM

 H
orizontal A

ir Spring

Type
Ø

 A
 (m

m
)

Ø
 B (m

m
)

H
 (m

m
)

M
ax. vertical

load at
5,5 bar (N

)

M
ax. horizontal

load at
1 bar (N

)

A
djustable

horizontal
natural frequency (H

z)

leveling screw

200

250

300

300

180

230

276

276

101

118

159

159

H
A

B 280

H
A

B 660

H
A

B 1000

H
A

B 1000-H
L

M
 10 x 1,5

M
 10 x 1,5

M
 12 x 1,5

M
 12 x 1,5

3200

7200

11000

13750

150

380

490

490

1,1 - 1,9

1,1 - 1,9

1,1 - 1,9

1,1 - 1,9

32
33

w
/h

/d
/ 483

x133
x348 m

m

Pow
er

W
inSN

I
A

cknow
lege error

w
/h

/d
/ 483

x177
x348 m

m

A
ir-supplyA

ir-bearings

Exhaust
Valve horizontal

Valve vertical
CA

NControl

19” PLC-A
1

19” A
irBox-A

1

A
ir-supply

I/O

FED
 50

Transportation
and centering
screw

Leveling screw

A
ir-Bearing

A
ir-tube

200

-20

-40

-60
0,1

        1
              10

       
  100

Transm
issibility of A

IS  TM

Transm
issibility of new

 active Bilz controller at scanning m
ode w

ith m
em

brane air-springs B
iA

ir ®
/H

E and horizontal
air-bearing H

A
B

®
 w

ith 6 controllers.

Transmissibility (db)

Frequency (Hz)

1

2
3

4

5
6

Positioning

Exam
ple of positioning of air-springs,

controllers and valves w
ith 6 degrees of freedom

Vertical
air-spring

BiAir 2-ED/HE

Controller 1
vertical

Horizontal air-spring
HAB 1000

Vertical
air-spring

BiAir 1-ED/HE

Horizontal air-spring
HAB 1000

Controller 2
vertical

Vertical
air-spring

BiAir 1-ED/HE

Horizontal air-spring
HAB 1000

Controller 3
vertical

Controller 4
horizontal

Controller 6

horizontal

Controller 5

horizontal

D
esign

The pneum
atic horizontal vibration isolator HAB

TM is constructed of
a cylindrical top and bottom

 housing. Air tubes placed into the annular
space betw

een the tw
o housings provide the horizontal force to

counter any relative m
ovem

ent betw
een the tw

o housings.

The horizontal force or natural frequency of the HAB
TM can be adjusted

by changing the air pressure of these air tubes. A specially designed
air bearing handles the vertical load and provides friction free sm

ooth
horizontal m

ovem
ent betw

een the top and bottom
 housings.

A
dvantages of  new

 H
A

B™
 in com

parison to conventional air-springs:

A
djustable horizontal natural frequency.

A
djustable horizontal dam

pening.

Very low
 natural frequency / very efficient

vibration isolation.

Friction free operation, no stick-slip
or hysteresis.

W
hen used as part of the A

IS
TM System

 no
am

plification at resonance

Very high dam
pening,

M
inim

um
 settling tim

e,

Excellent level accuracy.



Vibration acceleration (effective value) in m/s –2

10
–3

1
2

3
5

8
10

20
30

50
80

100
Frequency (Hz)

Vibration acceleration (peak value) in m/s –210
–2

10
–1

10
–085328532532 8

10
–3

10
–2

10
–1 5328532538 82

KB =
 0,1

KB =
 0,14

KB =
 0,2

KB =
 0,28

KB =
 0,4

KB =
 0,56

KB =
 0,8

KB =
 1,6

KB =
 3,2

KB =
 6,4

KB =
 12,8

1

0.05

0.04

0.03

0.02

0.015

0.01
0.009
0.008
0.007
0.006
0.005

0.004

2
3

4
5

6
7

8
9

10
12

15
20

25
30

40
50

60
70

80
100

90

Vibration acceleratin in g

A
ny acceleration values in this

range require vibration attenuation.

adm
issible range

frequency (Hz)
Vibration acceleratin in m

/s - 2
 ( 0.2 KB ( according to VDI 2057 )

( 0.1 KB ( according to VDI 2057 )

2

5·10
–

3

4·10
–

3

3·10
–

3

2·10
–

3

1.5·10
–

3

1·10
–

3

9·10
–

4

8·10
–

4

7·10
–

4

6·10
–

4

5·10
–

4

4·10
–

4

M
easurem

ents of vibration and m
echanical shocks.

W
e use the m

ost m
odern m

easurem
ent equipm

ent
(FFT-A

nalyser +
 PC calculation program

s).
O

w
ing to decades of experience in the field

of vibration technology w
e guarantee technically and

econom
ically reliable solutions for your problem

s.

M
easurem

ent-technological vibration analyses

Tasks
The m

easurem
ent-technological coverage of oscilation em

issions e.g.
im

m
issions as a basis for vibration technological m

easurem
ent to

observe legally laid dow
n lim

it values (see graph 1).
As can be seen from

 graph 2, different lim
it values m

ust be observed,
depending on the location of the m

achine. This standard aim
s at laying

dow
n principles according to w

hich m
echanical shocks can be progno-

sticated or m
easured in buildings, enabling the determ

ination of effects
of vibrations on hum

an beings and building construction.
Another relevant exam

ple for the necessity of a vibration analysis is
the m

ounting of high-precision 3 D-m
easurem

ent m
achines as w

ell
as of other testing, m

easuring or grinding m
achines. A

s a rule,
m

easurem
ent-tests m

ust be carried out on envisaged locations for
such m

achines to ensure that local ground oscillations do not exceed
perm

issible values.

To this end oscillation accelerations w
ithin a given frequency spectrum

(1–100 H
z) are taken dow

n, because a sim
ple sum

m
ation value

m
easurem

ent w
ould give only an approxim

ate indication of the exact
environm

ental conditions. The evaluation of the pow
er-path signals

takes place w
ith a Fast Fourier analyser, indicating the m

easured value
for each frequency of the spectrum

 (vibration acceleration in g). Should
the interferences (vibration m

agnitude) be outside the adm
issible

range, a suitable insulation can be w
orked out w

ith the assistance of
our com

puter calculation program
s.

M
easurem

ent-technological vibration analyses

34
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1 Kraus M
affei

Injection m
achine

m
ounted on

BILZ Precision W
edge M

ounts

2 Trum
pf

Com
bined laser nibbling

m
achine Typ 5000 R

m
ounted on FAEBI ®-HD

3 Zeiss m
easuring center

4 M
üller-W

eingarten
Press m

ounted on FAEBI ®

5 Leica m
icroscope

on BILZ
® insulated table LTH

6 Com
PA

SS PRO
 W

aver
inspection m

achine
w

ith A
IS

TM

7 Bruderer
high speed press
m

ounted on BiAir ®

8 M
ayer textil m

achine
m

ounted on BiAir ®

9 Form
ula 1 test stand

m
ounted on BiAir ®

 w
ith

m
echanical-pneum

atic level
control

10 Isolated foundation w
ith

BILZ m
em

brane air springs
BiAir ® and electronical-
pneum

atic level control to
protect a BRAVO

 m
easuring

m
achine at VO

LKSW
AG

EN
against vibration.
Total w

eight app.: 185 to.

11 Reis Robot
m

ounted on BiAir ®
 w

ith
m

echanical-pneum
atic level

control

12 Flat Panel M
achine

A
pplication exam

ples:

1

11

23

10

6
5

4

12
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Representatives
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Phone +
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/30 91 10
Internet: w
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ail: info@
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