—

Schiller GmbH

AIR SPRINGS
MAS, BZ, MBZ, RB-SH, GRB

LEVEL CONTROL SYSTEMS
MC, LC, EC, pC

May 2017 www.cfm-schiller.de



Schiller GmbH

i

TYPE MAS

TYPE BZ /| DBZ

Pressure Load Natural Frequency

Type [bar] [KN] (dyn.) [Hz] Page
4 0,66 2,6

MAS M10/-C 11
6 1 2,5
4 1,33 2,6

MAS M20/-C 12
6 1,99 2,5
4 2,66 2,6

MAS M40/-C 13
6 3,99 2,5
4 1,9 2,4

MAS 25/-C 14
6 2,8 2,3
4 3,9 2,4

MAS 55/-C 15
6 5,9 2,3
4 7,2 2,2

MAS 100/-C 15
6 10,8 2,1
4 15,4 2,2

MAS 230/-C 16
6 23,3 2,1
4 21,5 2,2

MAS 320/-C 16
6 32,2 2,1
4 32,6 2,2

MAS 500/-C 17
6 49,0 2,1
4 66,7 2,3

MAS 1000/-C 18
6 100,0 2,2
4 133,4 2,4

MAS 2000/-C 19
6 200,0 2,3
4 2,3 3,3

BZ 34 6 3,4 3,3 20
8 4,4 3,2
4 3,0 3,3

BZ 46 6 4,6 3,3 21
8 6,1 3,2
4 3,7 2,9

BZ 52 6 5,7 2,8 22
8 7,7 2,7
4 5,3 2,8

BZ 85 6 8,3 2,6 23
8 10,9 2,6
4 7,5 2,6

BZ 120 MB 6 11,9 2,6 24
8 15,7 2,6
4 14,2 2,4

BZ 210 DS 6 21,8 2,3 25
8 29,0 2,3
4 20,1 2,5

BZ 320 DS 6 31,6 2,4 26
8 42,2 2,3
4 38,8 2,2

BZ 570 DS 6 58,7 2,2 27
8 78,1 2,1
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Schiller GmbH

2002 > Construction of a test

laboratory with servo-hydraulic
test benches for verifying our own
products

2005 > New innovative products are
introduced to the market; MAS air springs
and MOCOKIT®, Extension of the machine
park; column milling machine with
3500 x 2 000 mm working surface

2008 > Expansion of the machine
park; CNC milling machine with

6 000 x 2 500 mm working surface.
Establishment of CFM Schiller, France

2010 > Production optimization;

new 7-axle welding robot

2013 > Production optimization; second 3-axle CNC milling machine including

1987 > The first production
hall with administrative
building is developed in
Roetgen

1997 > Dipl.-Ing. Wolfgang Peters
becomes director of CFM-Schiller.
Expansion of product range; test bench
components for servo-hydraulic test
benches added

1978 > Dipl.-Ing. Hubertus Schiller
establishes CFM for the assembly and
design of vibration isolation and seismic
masses with air springs

1999 > Introduction of Finite-Element method

NASTRAN, WINDOWS based SRR e

expanded; new
production hall and two
assembly halls

1998 > Commissioning of a portal milling machine

2000 > Introduction of 3D-CAD system inventor

2003 > Company expansion, including new
assembly halls and administrative wing

2006 > Establishment of subsidiary
company CFM-ITBONA, USA

2009 > Production optimization;
\ new 9-axle welding robot

2011 > Expansion of machine park;
5-axle CNC milling machine
including CAD-CAM technology

2012 > Expansion of CFM Schiller 2014 > Expansion of machine park;
Engineering PVT India, Pune, India new 5-axle CNC travelling column
milling machine with 10 000 x 3 000

mm working surface

CAD-CAM technology. Expansion of the company; new 1 100m2 workshop with 2015 > Expansion of machine park;
paint shop and an additional administration facility new 5-axle CNC travelling column

milling machine with 6 000 x 2 000 mm
working surface
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38 YEAR OLD CFM SCHILLER

Competency in development and production

CFM Schiller GmbH looks back on more than 38 years’
experience in the areas of vibration isolation systems and
vibration foundations.

Since the beginnings, our core business has been to create
solutions for problems concerning the safety of people, buil-
dings and plants by employing vibration-isolated bearings.
The increasing productive efficiency of machines and test
rigs, chiefly in the automotive industry, is leading to a cons-
tant increase of disturbances emitted into the environment.
This particularly involves analyses on the operational stability
of vehicles and their components as well as flexural fatigue
tests on steel and aluminium structures.

We offer our customers high-tech, reliable products of the
highest quality! The CFM products are manufactured on
our premises using state-of-the-art manufacturing techno-
logy. Long-term partnerships with carefully selected part-
ners ensure a consistently high standard of quality. Our aim
is to entertain long-lasting business relationships based on
cooperation with satisfied customers. Our employees
guarantee our success.

Cooperation is marked by mutual support, open communica-
tion and a flat hierarchy.

(a:;)
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THE PRINCIPLE OF VIBRATION ISOLATION

Active vibration isolation:

In active vibration isolation, the vibrations emitted from machines or test sys-
tems are reduced to such extent that the adjacent parts of the building, ma-
chines and those people working on them are not harmed or affected in any
way.

Passive vibration isolation

In passive vibration isolation, the vibration isolation protects sensitive ma-
chines or measuring equipment such as precision tool machinery, measuring
machines and scanning electron microscopes and laser measuring equipment
from vibrations which impact the building from the outside, e.g. from under-
ground.

Periodic vibration isolation

In most cases machines and test rigs emit forced, damped vibrations. An
important criterion for the effectiveness of the vibration isolation is the fre-
quency ratio (n). The greater n is, the better the isolation effect. The trans-
fer function pictured here shows that vibration isolation only exists when the
frequency ratio is greater than V2. Effective vibration isolation is achieved at
a frequency ratio of 3-4.



Air Spring Systems

AIR SPRING SYSTEMS

CFM Air Spring Systems are being used for elastic bearing in low frequen-
cy mode with frequencies of 0.6Hz to 2.5Hz. Hence the air spring is applied
at the lower edge of all physical solutions. An air spring system for vibration
isolation of machines and/or test systems basically consists of the following
main components:

1. Seismic mass

Additional inertial mass of the swinging system. In case of not sufficient
available mass of the test system itself an additional mass (i.e. concrete with
clamping plate) is added in the function of a base plate.

2. Air spring

The air spring de-couples the machine and/or test system from the laboratory
environment. The air spring is precisely selected according to load capacity,
natural frequency, amplitude limits and further technical conditions.

3. Damper

The damper is the component to ensure that the vibration amplitude is limited
within a permissible level. All dampers are integrated within the air springs
and do not require additional space. The air spring type MAS offer a wide
adjustment range by means of an air regulator. The use of air springs with
viscous damping enables us to accommodate customer requirements.

Additional volume

Through the enlarged volume of an air spring it is possible to lower down the
natural frequency until 0.6Hz. Except in the case of the air spring type GRB
2480-1200 2V, the additional volume is not integrated into the air spring itself.
Due to the additional volume the air spring system has two switchable natural
frequencies (with and without additional volume). The optimized arrangement
of the main components guarantees a vibration isolation of highest efficiency.

Air Spring with additional volume

Air Spring with additional volume
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MC 300-S

LEVEL CONTROL SYSTEMS

When using air springs in a vibration isolation system, a level control unit is
required to adjust the zero level of the machine or test rig. Furthermore, it is
necessary to mount a maintenance unit on the inlet side in order to adjust the
inlet pressure, separate condensation water and decouple the system from
the air pressure supply when required.

WE 300

This reasonably priced supply unit comprises an inlet pressure control valve
and an air treatment unit, as well as ball valves to deflate the system. The WE
300 is for exclusive use with the air springs from our MAS range.

MC 300-S

This supply unit comprises an inlet pressure valve and a water separator.
The current pressure in the individual systems as well as the inlet pressure
is displayed on a pressure gauge. The plant can be lowered by means of ball
valves. The regulating valve for 3-point level control is included in the scope
of supply.

LC 300/302

The resting position of the test rig is indicated by means of color changing
LEDs on the level control unit LC 300. A key switch is used to raise or lower the
seismic mass. The regulating valves for the 3-point level control are included
in the scope of supply. An additional key switch available on the LC 302 enab-
les the increase of volume to change the air spring system’s natural frequency.
Floating contacts allows external equipment condition monitoring.



Level control systems

EC 303

The electronic level control system EC 303 serves as full automatic as high
precision level control unit for CFM air spring systems.

The EC 303 level control unit can be used with all ranges of CFM air springs.
The EC 303 comprises of three of electronic control circuits, three of valve
units incl. digital pressure sensors with 7 segment display which are integra-
ted into a ridged industrial case.

The front plate of the main EC 303 control box is provided with pressure
gauges for input and system pressure as well as a HMI Panel to operate the
Level control unit.

The following functions are integrated into the standard system:

e Height adjustability of each control loop

e Monitoring of height and pressure of each control loop
e switching of resonance frequency

e quick lifting an lowering of the seismic mass

e full quick air evacuation

e preset up of 3 different levels

Depending on the choosed sensors the level control system has a precision
of £ 0,05 mm.

As option it is possible to integrate an active monitoring function of the
moving amplitues of the seismic mass and automatic switching of the reso-
nance frequency depending.
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Vibration analysis

uC 300

The uC 300 provides an electronic level control with active damping. With the
HC 300 the build up of the system can be avoided and the decay time can be
minimized.

The level of the controlled item is detected by contact free position sensors.
The controller works with high-dynamic proportionalvalves. The uC 300 ana-
lyzes seven sensor signals, three ultrasonic position sensors and four pressure
sensors. The Air stream to the air springs is controlled by three highdynamic
proportional valves. Each air spring group is controlled by one valve.

The advantage over a passive mechanical system is the possibility to optimize
the parameters to the characteristic of the system.

The controller is realized with a FPGA with a40MHz clock rate.

The software to parametrize the controller is connected via Ethernet. There all
relevant parameters can be visualized and adjusted.

A visualization can although be done on a mobile device. With this feature
a smart and quick check of the status of the vibration isolation system is
possible.

Measuring method

We measure vibrations which occur on buildings or machines using state-of-
the-art measuring equipment. The acceleration that occurs is measured with
highly sensitive sensors.

The results of these measurements form the dimensioning of the required
vibration isolation components. This process is carried out according to DIN
4150, which defines this type of measurement and evaluation in buildings.
Measuring vibration acceleration / vibration speed is indispensable, particu-
larly when designing the vibration isolation of high-precision and highly
sensitive plants and equipment.



Air springs type MAS M

The MAS Air Spring works by the principle of
an enclosed air volume in a container, sealed
off through a rubber membrane. On top of
the membrane, the air spring’s pressure pla-
te carries the object that has to be isolated.
With rising pressure inside the air volume, the
force upon the membrane rises as well. If this
force is greater than the weight of the object,
the membrane arches upwards and lifts the
object.

A level control system provides a steady
working height of the air spring even under
changing loads. Advantages of membrane air
springs are high horizontal spring stiffness
and variable air damping that is adjusted by
a throttle.

Membrane Air Springs Type C feature an in-
cluded level control valve. Air Springs of Type
CPC comprise of the level control valve and an
electronic position monitoring.

Additional options:

Fixation threads in the cover plate or the body
can be manufactured after customer prefe-
rence.

Application:

Passive vibration isolation:
e metrological devices

e electron microscopes

e laser technology equipment
e measurement setups
Active vibration isolation:
e machines*

e engine test rigs*

e transmission test rigs*

e  * = with low dynamics

Membrane air spring

MAS M10

- @82 F .
o @] Iy e
# at il |

\

i \"'-\-\_\__

L 82 ) |
Weight: MAS M10 0,65 kg

Dynamic spring data for vibration isolation
at 66 mm operating height and f, = 1Hz

656

vertikal
. Natural .
Presmure | Lond | Stifess | erequency | Oomeins
(dyn.) [Hz]
0,66 17 2,6 0,05-0,1
6 1 25 2,5 0,05-0,1
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Air springs type MAS M

The MAS Air Spring works by the principle of
an enclosed air volume in a container, sealed
off through a rubber membrane. On top of
the membrane, the air spring’s pressure pla-
te carries the object that has to be isolated.
With rising pressure inside the air volume, the
force upon the membrane rises as well. If this
force is greater than the weight of the object,
the membrane arches upwards and lifts the
object.

A level control system provides a steady
working height of the air spring even under
changing loads. Advantages of membrane air
springs are high horizontal spring stiffness
and variable air damping that is adjusted by
a throttle.

Membrane Air Springs Type C feature an in-
cluded level control valve. Air Springs of Type
CPC comprise of the level control valve and an
electronic position monitoring.

Additional options:

Fixation threads in the cover plate or the body
can be manufactured after customer prefe-
rence.

Application:

Passive vibration isolation:
e metrological devices

e electron microscopes

e laser technology equipment
e measurement setups
Active vibration isolation:
e machines*

e engine test rigs*

e transmission test rigs*

e * = with low dynamics

MAS M20
L @102 _
iy -
; |
| ainz -
Weight: MAS M20 0,90 kg

Dynamic spring data for vibration isolation
at 66 mm operating height and f, = 1Hz

67510

vertikal
Pressure Load | Stiffness F:::tl.:::::y Damping
bar kN N/mm ratio
[bar] (kND | Iv/mm] |
4 1,33 35 2,6 0,05-0,1
6 1,99 49 2,5 0,05-0,1




Air springs type MAS M

The MAS Air Spring works by the principle of
an enclosed air volume in a container, sealed
off through a rubber membrane. On top of
the membrane, the air spring’s pressure pla-
te carries the object that has to be isolated.
With rising pressure inside the air volume, the
force upon the membrane rises as well. If this
force is greater than the weight of the object,
the membrane arches upwards and lifts the
object.

A level control system provides a steady
working height of the air spring even under
changing loads. Advantages of membrane air
springs are high horizontal spring stiffness
and variable air damping that is adjusted by
a throttle.

Membrane Air Springs Type C feature an in-
cluded level control valve. Air Springs of Type
CPC comprise of the level control valve and an
electronic position monitoring.

Additional options:

Fixation threads in the cover plate or the body
can be manufactured after customer prefe-
rence.

Application:

Passive vibration isolation:
e metrological devices

e electron microscopes

e laser technology equipment
e measurement setups
Active vibration isolation:
e machines*

e engine test rigs*

e transmission test rigs*

e * = with low dynamics

Membrane air spring

MAS M40

al1ie

iy

q94-98

@l

Weight: MAS M40 1,7 kg
Dynamic spring data for vibration isolation

at 96 mm operating height and f, = 1Hz

5 %51

vertikal
Pressure Load | Stiffness F:::I;:Ly Damping
bar kN N/mm ratio
[bar] (NI Dmm] | )
4 2,66 69 2,6 0,05-0,1
6 3,99 99 2,5 0,05-0,1
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Air springs type MAS

At this product an air volume is enclosed via a
special rubber membrane. The isolated mass
is supported through this membrane by the
internal air pressure and the internal load pla-
te. The equilibrium between the vertical force
of the isolated mass and the resulting force
out of the internal air pressure is given due to
the integrated controlling valve. An additional
safety valve avoids any kind of overload to the
membrane spring.

Fundamental advantages of this air spring
concept are the higher vertical stiffness as
well as the adjustable damping function.
Sub-versions:

MAS ...-C: leveling valve mounted directly at
air spring body; MAS ...-CPC: additional to le-
veling valve mounted roller type limit switch.

Note:

Optional manufacturing of the threads in the
top cover and housing according to agree-
ment with customer.

Application:

Passive vibration isolation:
e metrological instruments
e electron microscopes

e equipment in laser technology
e measuring buildups
Active vibration isolation:
e machines *

e motor test rig *

e geartestrig *

* = with low dynamic

MAS 25/MAS 25-C
MAS 25 MAS 25-C
a13smm = - a1 25mm y
- = "'I_r'-]..' I =
£ I X E xf;('m : |>
E I|I ';'; |'| | =E
@ .llr CERY e 1 :
@ g e & (@
| [ . | r: (&}

@_
&
"
=2
166 mm
@
-]
=T

Weight: MAS 25 5 kg

MAS 25-C  5,5kg

Dynamic spring data for vibration isolation
at 157 mm operating height and f, = 1Hz

vertical
Pressure Load Stiffness fr::tuefclzy Damping
bar kN N/mm ratio
[bar] (kNp | vmml |G
4 1,9 44 2,4 0,05-0,1
6 2,8 61 2,3 0,05-0,1

2,40

o

=

)

g 2,30

g

I

2

2 2,20 - -

2,0 2,5 3,0

Load [kN]



Weight: MAS 55 4,5 kg
MAS 55-C 5,0 kg
§ 2,40
o
5
2 2,30
£
e
= 2,20
£ 40 50 60 70

Load [kN]

Membrane air spring

e o =
™A N | A
W "':"._ — f / " Sy
Dynamic spring data for vibration isolation
at 157 mm operating height and f, = 1Hz
vertical
. Natural .
Pressure Load Stiffness frequency Damping
[bar] [kN] [N/mm] (dyn.) [Hz] ratio
4 3,9 89 2,4 0,05-0,1
6 5,9 124 2,3 0,05-0,1

Weight:

MAS 100
MAS 100-C

7,6 kg
8,1 kg

6 7 8 9 10 11 12
Load [kN]

Matural frequency [Hz]
s
o

MAS 100 / MAS 100-C

& g 204 mm

)

153-167 mm

ax.  MAS

[Fﬂ
4

=
@.
.r"f.-'-- i ‘H'.
/ 5,
i Y
E /! 1
£l o
a .-
&\ 20
L e
", [\ A

-f’ )
N.r._f é_i] 8 ."a'n'-"‘:'l-

Dynamic spring data for vibration isolation

at 157 mm operating height and f, = 1Hz

vertical
Pressure Load Stiffness fr:::uuer:cl.y Damping
[bar] [kN] [N/mm] (dyn.) [Hz] ratio
4 7,2 140 2,2 0,1-0,2
6 10,8 200 2,1 0,1-0,2
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Weight:

MAS 230

MAS 230-C

15,5 kg
16,0 kg

MAS 230 / MAS 230-C

22T8mm
TE MAs 30— £
E : ;
& NN =
v I f o
o Il f y L
i =
i

aZd5mm

285mm 1

|
-

A A

324mm

a0

T
= Dynamic spring data for vibration isolation
‘E at 157 mm operating height and f, = 1Hz
a
%— vertical
= Pressure Load Stiffness BT Damping
g TN bar] | [N] | [v/mm] | feadeney ratio
E ' 15 17 19 21 23 25 27 4 15,4 290 2,2 0,1-0,2
Load [kN] 23,2 400 2,1 0,1-0,2
MAS 320 / MAS 320-C
2319mm 318 mm :
f e — E o wemoc—
E \MI_.I 1T |I_ﬁ E; ?-T.&.r _.d_li[.--z"_"‘ét
® »_IJ!___H._]_T' 2% || W ST
B2BSmm a2BSmm
i = ™
/ \ / %
{ ) E | !
[+ * E e .
\ _rll ﬁ \ ..:.
Weight: MAS 320 17,2 kg %“h e A Ao
MAS 320-C 17,9 kg M~ ~ ) T-ﬂ#:;*’ A
w 2,20 . . . L .
I Dynamic spring data for vibration isolation
= at 157 mm operating height and f, = 1Hz
% 2,10 vertical
. Natural .
L= Pressure Load Stiffness Damping
— frequency .
g 500 . . [bar] [kN] [N/mm] (dyn.) [Hz] ratio
g " 14 18 22 26 30 34 38 4 21,5 410 2,2 0,1-0,2
Load [kN] 6 32,2 550 2,1 0,1-0,2

—
(@)




Membrane air spring

MAS 500 / MAS 500-C

MAS 500 MAS 500-C
2379 mm a3ramm .
£ : A — 9
- | — T v = v— 7 1=
AR ! | 2 ¥ |
¢ o || || "ﬁ 3 ke | %._, T
p345mm ] 2345 mm
/.—-"'--F'_ : _‘-‘--\ /.-"'H_F T 'H-.\
/ \ / \
[ : \
le : . E {- 8|
\ i ' & |
& 4
. '!r\-____ _-o-""'-' /&
Weight: MAS 500 23,5 kg
MAS 500-C 24,2 kg

Dynamic spring data for vibration isolation
at 157 mm operating height and f, = 1Hz

vertical
. Natural .
Pressure | Load Stiffness Damping
frequency -

[bar] [kN] [N/mm] (dyn.) [Hz] ratio

4 32,6 580 2,2 0,1-0,2

6 49,0 870 2,1 0,1-0,2

2,20

=
=
[
S 210 —

=

i
=

5
o
Z zruu I S S S S E— — — E— — S E— —

33 37 41 45 49 53 57
Load [kN]
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MAS 1000 / MAS 1000-C

MAS 1000

e 518mm

r

153161 mm_

(TNIRE.

o485mm

- \

‘n

%\/-%

MAS 1000
MAS 1000-C 44,8 kg

Weight:

J153-161mm _

562 mmn
e

44,5 kg

Dynamic spring data for vibration isolation
at 157 mm operating height and f, = 1Hz

vertical
Pressure Load Stiffness fr'::ﬂg:éy Dam|?ing
[bar] [kN] [N/mm] (dyn.) [Hz] ratio
66,7 1404 2,3 0,1-0,2
100,0 1965 2,2 0,1-0,2
230
I
=
]
=
2 2,25
©
=2
2
220 I [ 1 | [ |
5 60 70 80 90 100

Load [kN]




Membrane air spring

MAS 2000 MAS 2000-C

8 70T mm

_153-161mm
Lty
——
——
q;l'-rhh‘-ﬁ '
153-161mm _

751 mmn

Weight: MAS 2000 77 kg
MAS 2000-C 77,3 kg

Dynamic spring data for vibration isolation
at 157 mm operating height and f, = 1Hz

vertical
Pressure Load Stiffness frlzztuefclzy Damping
bar kN N/mm ratio
[bar] (NI MmN T
4 133,4 3111 2,4 0,1-0,2
6 200,0 4356 2,3 0,1-0,2

2,60

2,50

240

Matural frequency [Hz]

2,30 —— -+
50 75 100 125 150 175 200
Load [kN]
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Air springs type BZ

Below an adapter plate between the top and
lower steel plate a rubber bellow is crimped
in order to create a hermetically sealed air
volume.

Hence the rubber bellow has very good dyna-
mic characteristics as well as good chemical
resistance.

The mounting threads are positioned in the
top and lower plates; the air connection hose
thread is positioned in the top plate. The sub
types BZ ... DS/MB are equipped with bump
stops.

Application:
active vibration isolation:

e midding dynamic
e mounting plates
e engine test rig

e actuation test rig

BZ 34

assambly dimension o 160mm
e R

Lo
)

Pt

E

ma. a145mm

Weight:

Restoring force for min. height:

assambly hesght: B0mm
oparaling haight: 120mm

Bar supphy

G

© of — |

El E

El ‘E

8 B

o/ [ 4t |
-
150mm
1,6 kg
<120 N

Dynamic spring data for vibration isolation
operating height incl. adapter plate = 120 mmand f, =1 Hz

Pressure Load Stiffness frI::E:er:cly
[bar] [kN] [N/mm] [Hz]
4 2,3 99 3,3
6 3,4 148 3,3
8 4.4 182 3,2

Force-height-table for single convolution air springs

force in [kN]

ol
o
@

Height
[mm] 3 [bar] | 4 [bar] | 5 [bar] 6 [bar] 7 [bar] | 8 [bar]

130 1,2 1,6 2,0 2,5 3,0 3,4
110 2,1 2,8 3,5 4,2 4,9 5,3
90 2,6 3,5 4,3 5,2 6,1 6,9

= 08 B =z

- sl Betrisbshite Fir Schwingungsisolation | -

...... recomearde coaraton hekght .
5 ¥ hor vieation isclation 120 mee . g
4 §




Bellows cylinder

[ 16 -
_assembly dimension o 165mm E e @ - -
= —- |k EE ¥
2 L =48 ‘
[m] | P E; E
BE | E
g5 2 3
& b -
zg J
T 2] JEZ2
% z
A ig 1o T
max. a150mm air supgply L -
G4 150mm
Weight: 1,9 kg

Restoring force for min. height: < 250N

Dynamic spring data for vibration isolation
operating height incl. adapter plate = 105 mmand f, =1 Hz

Pressure Load Stiffness fr::t:::cl:y
[bar] [kN] [N/mm] [Hz]
4 3,0 191 3,8
6 4,6 267 3,7
8 6,1 334 3,6

Force-height-table for single convolution air springs
force in [kN]

100 20
Hoha | Hasght [mm]

Height
[mm] 3 [bar] | 4 [bar] | 5 [bar] 6 [bar] 7 [bar] | 8 [bar]
110 2,0 2,7 3,3 4,0 4,7 5,4
100 2,6 3,4 4,3 51 6,0 6,8
90 3,1 4,0 5,0 6,0 7,0 8,0
Y ol Bumbsrine bt “E
e = emar 2
] ¥ recommended operalion height 9 &
PR ERR e + for vleaton sotation 105 mm =
E o8 : e E
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BZ 52

M
T
|t e S
L max, @165 mm
Weight:

Restoring force for min. height:

EE[® ¢ [
EE e E
g i
Es
ig !
ai Supply | 130mm __|
- 150mm il
1,9 kg
<200N

Dynamic spring data for vibration isolation

operating height incl. adapter plate = 120 mmand f, =1 Hz

-

Pressure Load Stiffness frI::El::tl:y
[bar] [kN] [N/mm] [Hz]
4 3,7 127 2,9
6 57 177 2,8
8 7,7 232,5 2,7

Force-height-table for single convolution air springs

force in [kN]

"'[ﬁ:?n'}t 3[bar] | 4[bar] | 5[bar] | 6[bar] | 7 [bar] | 8 [bar]
130 2.2 3,1 4,0 4,8 5,7 6,6
110 3,1 41 5,1 6,2 7,3 8,3
90 3,6 48 6,0 7,2 8,4 9,5

bF ] 17 =
? amal. Betrisbabihe it Schwinqungaialation | i
] mmmmgﬁ " ‘%
=T o =

ke

RS 7

140 130 120




Bellows cylinder

BZ 85

assambly dimensson 0230 mm £

A ; E @ ! o i
“ A ur ﬂ" |
J i |
2z ' \ £
23 -HE
S SN - ] i
e o o ! o
max. 8215 mm Elrélffw 170mm ._!
Weight: 2,9 kg
Restoring force for min. height: < 200N

Dynamic spring data for vibration isolation
operating height incl. adapter plate = 145 mmand f, =1 Hz

Pressure Load Stiffness frI::t:ar:cI:y
[bar] [kN] [N/mm] [Hz]
4 53 162 2,8
6 8,3 223 2,6
8 10,9 284 2,6

Force-height-table for single convolution air springs
force in [kN]

a0

1ENRNRNNS

I.Eﬁ':rgn?t 3 [bar] | 4 [bar] | 5 [bar] 6 [bar] 7 [bar] | 8 [bar]
155 31 4,3 5,6 6,9 8,0 9,2
125 5,0 6,8 8,9 10,8 12,2 13,8
95 6,3 8,2 10,7 13,0 15,0 17,0

= b

E |
4 :
E 20 ""-H_
3 R

165
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Air springs type BZ 120 MB

Below an adapter plate between the top and
lower steel plate a rubber bellow is crimped
in order to create a hermetically sealed air
volume.

Hence the rubber bellow has very good dyna-
mic characteristics as well as good chemical
resistance.

The mounting threads are positioned in the
top and lower plates; the air connection hose
thread is positioned in the top plate.

The types BZ 120 MB are equipped with inter-
nal bump stops.

Application:

active vibration isolation:
e midding dynamic

e mounting plates

e engine test rig

e actuation test rig

r

BZ 120 MB

_agsembly dimensicn o265 mm

]z-]-ii-:]-
gLiaoMe

max. @250 mm

Weight:

Restoring force for min. height:

¥

.l

EE T
EE o ! o I
o9 |
=
EE £
2o
£3 —HE
o o
2

]
28
® o ol 1
air supply
Gid L. 1890 mm -l
3,8 kg
=<200N

Dynamic spring data for vibration isolation
operating height incl. adapter plate = 140 mmand f, =1 Hz

Pressure Load Stiffness frI::E:er:cly
[bar] [kN] [N/mm] [Hz]
4 7,5 205 2,6
6 11,9 315 2,6
8 15,7 425 2,6

Force-height-table for single convolution air springs

force in [kN]

"'[ﬁ:?n']t 3[bar] | 4[bar] | 5[bar] | 6[bar] | 7 [bar] | 8 [bar]
150 45 6,2 8,2 104 | 121 | 138
120 7,0 9,4 12,1 14,6 170 | 19,2
90 8,5 11,3 | 142 17,1 201 | 23,0

s 2 ey ——————
E recommiEaded operation heighl E
g | T for veraion ncation 40 e E:
g & ede.h 0 E

=

N

e 1D

150 140 1%

(]

ne 1 = &0
Haha  Heighl [mm]



Bellows cylinder

BZ 210 DS
assembly dmension cM0mm ¢ S | e
A7l & EE P | G
i [=1
Aglle sy TI“-‘-‘% ‘ | \ .
> i
RO
h > L %o :" e = + 1
max. @3smm supply
G144 J00mm
Weight: 6,6 kg

Restoring force for min. height: <300N

Air springs type BZ 210 DS
Dynamic spring data for vibration isolation

Below an adapter plate between the top and operating height incl. adapter plate = 160 mm and f,_ = 1 Hz
lower steel plate a rubber bellow is crimped in

order to create a hermetically sealed air volu- . Natural
Pressure Load Stiffness f

me. Hence the rubber bellow has very good [bar] [kN] [N/mm] rec[I:e]ncv
dynamic characteristics as well as good che- £

. . . 4 14,2 329 2,4
mical resistance. The mounting threads are
positioned in the top and lower plates; the air 6 21,8 458 2,3
connection hose thread is positioned in the 8 29,0 >87 23

top plate. The types BZ 210 DS are equipped

with internal bump stops. Force-height-table for single convolution air springs

force in [kN]

Application: —
active vibration isolation: [ﬁ:?n] 3 [bar] | 4 [bar] | 5[bar] | 6[bar] | 7 [bar] | 8 [bar]
e midding dynamic

. 160 10,7 14,2 17,8 21,8 25,4 29,0
e mounting plates
« engine test rig 150 11,9 15,7 19,6 23,8 27,8 31,8
e actuation test rig 140 12,7 16,9 21,1 25,8 30,1 34,4

empd. Batristahabe i Schwingungsisolation /

=
&
Kraift | Foroe (k)

T
]

B

TR
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Air spring type BZ 320 DS

Below an adapter plate between the top and
lower steel plate a rubber bellow is crimped
in order to create a hermetically sealed air
volume.

Hence the rubber bellow has very good dyna-
mic characteristics as well as good chemical
resistance.

The mounting threads are positioned in the
top and lower plates; the air connection hose
thread is positioned in the top plate.

The types BZ 320 DS are equipped with inter-
nal bump stops.

Application:

active vibration isolation:
e midding dynamic

e mounting plates

e engine test rig

e actuation test rig

Dynamic spring data for vibration isolation
operating height incl. adapter plate = 175 mmand f, =1 Hz

Pressure Load Stiffness frI::El::tl:y
[bar] [kN] [N/mm] [Hz]
4 20,1 500 2,5
6 31,6 710 2,4
8 42,2 915 2,3

Force-height-table for single convolution air springs
force in [kN]

Height
[mm] 3 [bar] | 4 [bar] | 5 [bar] 6 [bar] 7 [bar] | 8 [bar]
180 14,3 19,0 25,0 30,0 35,0 40,0
160 17,8 23,7 30,5 36,3 42,7 49,1
140 20,7 27,4 34,8 41,7 49,0 56,0
= 200 #H o
. I erngil, Bavistahan L -]
Schwingungsisolation / 8
:E_ - :rnwmmndod oparaton height abe | ™ E
g "o

BZ 320 DS
; 280 mm
assembly dimension c400mm__ £ P
=, £ gEf
Vs /1% FEE ' !
VI (2 ]| e ] . . N
7T, | |22 \ g
{ BZ 320 DS §% | E
\:;f;. rey T .‘1) =2 ] E
i WAL LTS A zo
.~ T *_- SRR T EE & g ] !
= - ﬁ B e T S 1
| max o385mm ] Tl
air supply G 1/4 admm
Weight: 9,9 kg
Restoring force for min. height: <300N



Bellows cylinder

BZ 570 DS
air supply . 450 mm )
i _ assembly dimension c480mm EE 7 ¥
- W W v i iy W EE & i bl -
A B Eg = .
R . = ELE . * le
= — =] . ® | E
= [
_u o ;’5% .- : E
SR N oS v 5 7 .. ™~
Z
fna:. 8 450mm Lk i Hew® 2
Weight: 105 kg
Restoring force for min. height: <100 N
Air spring type BZ 570 DS
Dynamic spring data for vibration isolation
Between the top and lower plate a rubber bel- operating height incl. adapter plate = 185 mmand f, = 1 Hz
low is crimped in order to create a hermetical-
ly sealed air volume. Hence the rgbper bellow S Load Stiffness Natural
has very good dynamic characteristics as well [bar] [kN] [N/mm] freq:e“CV
as good chemical resistance. The mounting [Hz]
. . 4 38,8 767 2,2
threads are positioned in the top and lower
plates; the air connection hose thread is posi- 6 28,7 1100 2.2
tioned in the top plate. 8 78,1 1453 21

The types BZ 570 DS are equipped with inter-

nal bump stops. Force-height-table for single convolution air springs

force in [kN]

Application: -
active vibration isolation: "Eﬁq'?n']t 3[bar] | 4[bar] | Sibar] | 6[bar] | 7 [bar] | 8 [bar]
e midding dynamic
. 190 25,8 35,8 45,1 54,3 63,9 73,4
e mounting plates
e engine test rig 180 28,2 38,4 48,2 58,5 68,8 78,3
e actuation test rig 170 300 | 412 | 51,7 | 623 | 735 | 835
= B bFi] ¥
% 3
E




Air spring type BZ 840 DS

Between the top and lower plate a rubber bel-
low is crimped in order to create a hermetical-
ly sealed air volume. Hence the rubber bellow
has very good dynamic characteristics as well
as good chemical resistance. The mounting
threads are positioned in the top and lower
plates; the air connection hose thread is posi-

M

Schiller GmbH

tioned in the top plate.

The types BZ 840 DS are equipped with inter-

nal bump stops.

Application:

active vibration isolation:
midding dynamic
mounting plates
engine test rig
actuation test rig

BZ 840 DS
i |
grﬁ:“" 540mm
_ assembly dimension cS70mm T i =1
— | £ & - | . |
=nzemos—y &5 . | . |E
. 2.2 - ' - E'
WJN e ® | * [
B - b ER . : .
o E E: i ™ Bil « "
max. @ 530mm o s { sf |
Weight: 149 kg
Restoring force for min. height: <89N
Dynamic spring data for vibration isolation
operating height incl. plates = 185 mmand f, =1 Hz
Pressure Load Stiffness frI:a::r:cl
[bar] [kN] [N/mm] T
4 52,1 1053 2,2
6 79,0 1524 2,2
8 107,6 1985 2,2

Force-height-table for single convolution air springs

force in [kN]

Tne':rgnqt 3 [bar] | 4 [bar] | 5 [bar] 6 [bar] 7 [bar] | 8 [bar]
190 37,4 50,2 63,0 76,1 89,2 102,4
180 40,3 54,0 67,6 81,4 95,5 111,8
170 43,0 57,6 72,3 86,7 101,8 119,0

olumen { wodumse [1]




Double bellows cylinder

| ; air supply - TI0 ’
assembly dimension oT30mm G1/4 ) 650 :'I:I )
AT T T T T T E - .
= I A - n é:n w ®E g
- [ ) E i L -
.=1 %g ] # £E
5 : £|£ L - g E
~—gE e o 23
W ' ' £ . -
RN LS 2 E N ® ‘
e % 0 ™ &
L L
max. @&&0 mm & e o
Weight: 250 kg

Restoring force for min. height: <445 N

Air spring type DBZ
Dynamic spring data for vibration isolation

Between the top and lower plate two rubber operating height incl. plates = 300 mm and f,_ = 1 Hz

bellows are crimped in order to create a her-

metically sealed air volume. Hence the rubber . Natural

bell h dd ic ch teristi Pressure Load Stiffness frequency
€llow has very good dynamic characteristcs [bar] [kN] [N/mm] H

as well as good chemical resistance. The . e 50 [1 Z]

mounting threads are positioned in the top . J

and lower plates; the air connection hose 6 1376 1299 L>

thread is positioned in the top plate. 8 186,1 1695 Lo

Force-height-table for single convolution air springs
force in [kN]

"Eﬁq'?n']t 3[bar] | 4[bar] | 5[bar] | 6bar] | 7 [bar] | 8 [bar]
300 68,0 90,7 113,9 137,2 160,5 184,0
260 748 | 1003 | 1258 | 151,3 | 179,0 | 202,8
220 81,4 | 1084 | 1358 | 1633 | 1907 | 2182

= [T [T TP — Z
i PRCOMITSNded Speration heighi - E
§ow ¥ for wbration Boiason 300mm | | w g
/"‘/w’ 5
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MBZ 28

Air spring type MBZ

This air spring type is a rubber metal design
with bolted lower plate. The air chamber
consists of special rubber material reinforced
through additional steel rings. The rubber
component has a very high elasticity
combined with very good oil resistance and
very good anti-aging characteristics. The hose
is the same valve type like at vehicle tires.
According to height dimension and load
the natural frequency of this component is
between 3 Hz and 5 Hz. In case of airless
mode the natural frequency is appr. 10 Hz.
These air springs can be operated without
level control system.

Application:

passive vibration isolation:
e metrological instruments
e electron microscopes

e measuring buildups

active vibration isolation:
e compressors *

e ventilators *

*= with low dynamic

Druck f pressure

AIR SPRING TYPE MBZ

O O I |

Kraft / Foree [daN]

= Hz



Membrane bellows cylinder

AIR SPRING TYPE MBZ 6,5

2105mm
T Load: 0,65 kN
] Weight: 0,3 kg
: Range: +5 mm
L] 8
| I ] £
: =2
. i
W
0 : @,
I
air supply a7mm 105mm
lyre valve
AIR SPRING TYPE MBZ 18
- @105 mm N
o _LMI2 Load: 1,8 kN
Weight: 0,7 kg
E Range: +5 mm
2
[] .
| | E
. =
£ | I
& ; a
air supply afmm 105mm
tyre valve
AIR SPRING TYPE MBZ 28
2127 mm
= Load: 2,8 kN
> Weight: 1 kg
I g Range: +6 mm
[l = .
| | E
@
: |
s ! ~
I
_ﬁ
air supply a7mm 130 mm

tyre valve
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Druck | pressure

MBZ 60 Kraft/ Force [dal]

AIR SPRING TYPE MBZ 60

@172 mm .
Mi2

Load: 6 kN
Weight: 1,8 kg
Range : +6 mm

B l_l
100mm

175mm

90 mm
11 &

air supply afmm
tyre valve

AIR SPRING TYPE MBZ 130

2245 mm
M16

Load: 13 kN
Weight: 5,4 kg
Range: +6 mm

120 mm

255 mm

90 mm

air supply 214 mm
tyre valve



Membrane bellows cylinder

AIR SPRING TYPE MBZ 260

o338 mm
T — Load: 26 kN
; E Weight: 10,7 kg
S Range: £6 mm
L] S
[ | I 5
- &
E | |
E
= 1
=3 : @
I .
air supply a14mm 343 mm
tyre valve
AIR SPRING TYPE MBZ 550
L o468 mm o]
- Load: 55 kN
Weight: 29,1 kg
i E Range: +6 mm
i a
|: - E
[ l | =
! ~
T =5
g i
=] L
& E &
I
T
air supply a20mm 470 mm
lyre valve
AIR SPRING TYPE MBZ 1000
2610 mm
o Mad Load: 100 kN
- Weight: 38,6 kg
| 5 Range: +6 mm
[ - E
[ ] 5
w0
g | |
b cd
air supply 220mm
tyre vahve
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Air spring type RB ... SH

An elastomere bellow is fixed between a
steel piston and the top plate from steel. The
elastomere belt shows excellent dynamic pro-
perties and good resistance to chemicals. The
air inlet is integrated into the top plate.
Furthermore the air spring is equipped with
a support cap from steel and the according
bottom plate. This construction realizes hori-
zontal stability at minimum height.

Application:
passive vibration isolation:

¢ high request degree of isolation

e low dynamic

e measurement-technology equipments
e electron microscopes

e lasertechnical rig

e measuring setups

RB 220 SH

: @265mm =

| -] ]
Air supply

104"
L
2ISmm

Weight:

Restoring force for min. height:

Range:

)

)

@

r

/’f

&
(A

_ withoul pressure: 290 mm
waorking hesghl: 320mm

/

\

31,5 kg

=3100N

30 mm

Dynamic spring data for vibration isolation
operating height = 320 mmand = 1 Hz

Pressure Load Stiffness frI:::l‘:ar:cly
[bar] [kN] [N/mm] ]
4 14,0 123 1,5
6 22,0 192 1,5
8 29,7 245 1,5

Force-height-table for single convolution air springs

force in [kN]

Height
[mm] 3 [bar] | 4 [bar] | 5 [bar] 6 [bar] 7 [bar] | 8 [bar]
330 10,5 14,0 18,0 22,0 26,0 29,7
300 10,5 14,0 18,0 22,0 26,0 29,7
= an
> =
g g
5 3h Evn
=
g
25
20
15
: (L]
g
I ST 4 TH A .
380 350 330 320 30 20

Hiihe: / Height H [mm)]



Roll bellows

RB 410 SH
a3Timm . —_
G | B
3 25
. air supply M§ {4 \ \
. 14 %E |. '. @ | |
G L A 7
+ - =Ll s g
== l = i
2 24 10mm
~
Weight: 54 kg
Restoring force for min. height: <6200 N
Range: 30 mm

Dynamic spring data for vibration isolation
operating height = 385 mm and ferr = 1 Hz

Pressure Load Stiffness frI:::lL::cI:y
[bar] [kN] [N/mm] [Hz]
4 26,5 152 1,2
6 40,5 242 1,2
8 54,2 318 1,2

Force-height-table for single convolution air springs
force in [kN]

Héhe / Height H [mm]

Height
[mm] 3 [bar] | 4 [bar] | 5 [bar] 6 [bar] 7 [bar] | 8 [bar]
425 20 26 33 40 47 54
375 20 27 34 41 48 55
= ne
=1 -
o
- §
= [
= &
8 §
5 “
£
40
0
0
o
a
385
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Air spring type GRB 780

A rolling rubber bellow is positioned between
the top contact plate and the air spring pot.
Due to this concept very low vertical and late-
ral stiffness are realised in order to get much
more lower natural frequencies in comparison
to other air types.

In combination with shiftable additional air
volumes natural frequencies of well below
1Hz can be realized. Due to this functional
concept high spring displacement is reached
as well.

Hence this product is nearly perfectly desi-
gned to be used in a wide spectrum especially
in case of high dynamically operated machi-
nes and test bench systems.

Furthermore in the discipline of passive be-
aring functionality (i.e. electron scanning
microscope) the GRB air spring is an outstan-
ding product.

Application:
e heavy seismic masses (>20 tons)
e systems with high dynamic

assambly height: 330mm

GRB 780
Fad Y
zL )
o

Weight:
Volume:

Air supply:
Damping ratio vertical:

Recommended range:

28 kg

ca. 241

1/4"
0,03

23 mm

Dynamic spring data for vibration isolation
operating height incl. distance plates = 350 mmand f, = 1 Hz

operating height: 350mm

GRB 780
GRB 780 MD vertical horizontal
GRB 780 VD*
Pressure | Load | SUfT- Natural Stiff- Natural
[bar] [ﬁﬁ] ness* | frequency* | ness* frequency*
[N/mm] | (dyn.) [Hz] | [N/mm] (dyn.) [Hz]
3 39 470 1,8 210 1,2
4 52 565 1,7 235 1,1
5 65 655 1,6 250 1,0
6 78 770 1,6 260 0,9
7 91 860 1,6 263 0,9
8 104 930 1,5 267 0,8




GRB 780 MD

Air spring type GRB 780 MD

Integrated air damping

with an integrated separating plate the air
volume is divided. By the throttle effect the
damping is realised.

Cover plate and piston

are made from cast aluminium. Their sealing
surfaces are machined, surface quality Rz 16.
All other surfaces have been blasted.

Rolling lobe with belt

the rolling lobe is made from first class elasto-
mer with a moulded wire-reinforced ring. It
shows good vertical and lateral spring proper-
ties.

Belt roll bellows

2510mm

a274mm

assembly height: 330 mm
operating height: 350mm

Application: ‘v’v elght.. 33 kg
_— olume: ca. 241
e heavy seismic masses (>20 tons) Air supbly: 1/4"
- : Pply: /4
*  systems with high dynamic Damping ratio vertical: 0,1
Recommended range: 18 mm
GRB 780 VD
Air spring type GRB 780 VD
a510mm -
Integrated viscose damping '
with an integrated separating plate the air < EE
volume is divided. By the throttle effect the ) 28
damping is realised. ilE
Cover plate and piston J é;
are made from cast aluminium. Their sealing EE
surfaces are machined, surface quality Rz 16. ¥ 0 i g
All other surfaces have been blasted. i
Rolling lobe with belt | a274mm i
the rolling lobe is made from first class elasto-
mer with a moulded wire-reinforced ring. It
shows good vertical and lateral spring proper-
ties. Weight: 32kg
Application: V?Iume: ca. 31 |
e heavy seismic masses (>20 tons) Air su!)ply: . . 1/4
e systems with high dynamic Damping ratio vertical: 0,15-0,25
Recommended range: 23 mm

* GRB 780 VD: Value for stiffness and natural
frequency on request.
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Air spring type GRB 780 ZV VD

The additional volume and a viscous damper
are both integrated in the air spring. Its vertical
damping ratio is 0.15.

The cover plate is made out of cast aluminium,

the piston is a coated steel welding construction.

Sealing surfaces are machined with a surface fi-

nish of approx. Rz 16 um, all other surfaces are

blasted.

The rolling lobe is made out of first class elasto-

mer with a molded wire-reinforced ring. It shows

good vertical and lateral spring properties.

Main advantages compared to conventional

air springs:

e When used with T-shaped seismic masses,
concrete supports below the air springs are
not required.

e Less installation space is required due to the
integrated additional volume.

Application:

e suspension of large seismic masses (>20t)

e for passive vibration isolation

e high requirement for the degree of isolation.

e minor dynamics

e metrological devices

e laser technology equipment

e electron microscopes

e measurement setups

GRB 780 ZV VD

0%
L E JI
[ | gom ]
; J
R
| 3
N Wi
Eu : Ml ¥ - 26 Pt
3| 8 |
: |
- el
L oM |

Weight:

Volume: ca. 781
Air supply: 1/4"
Damping ratio vertical: 0,15
Recommended range: 23 mm

Dynamic spring data for vibration isolation

operating height incl. distance plates=1116 mm and f,

excitation

232 kg / 512 Ibs

GRB 780
gzg ;gg :;IDD vertical horizontal
GRB 780 ZV VD*
Stiff- Natural Stiff- Natural
Prfsasrl]"e I.[clzs]d ness* | frequency* | ness* | frequency*
[N/mm] | (dyn.) [Hz] | [N/mm] | (dyn.) [Hz]
3 39 210 1,2 300 1,4
4 52 235 1,1 315 1,2
5 65 250 1,0 335 1,2
6 78 260 0,9 350 11
7 91 263 0,9 365 1,0
8 104 267 0,8 375 1,0




Belt roll bellows

GRB 1240

@10 mm

-

N
M

assambly haight: 330 mm
operating haight: 350mm

-

L 0392 mm i
Air spring type GRB 1240

A rolling rubber bellow is positioned between Weight: 43 kg
the top contact plate and the air spring pot. Volume: ca. ‘:0 '
Due to this concept very low vertical and late- Air supply: ] 1/4

ral stiffness are realised in order to get much Damping ratio vertical: 0,03
more lower natural frequencies in comparison Recommended range: 23 mm

to other air types.

In combination with shiftable additional air
volumes natural frequencies of well below
1Hz can be realized. Due to this functional

- ! ) ) Dynamic spring data for vibration isolation
concept high spring displacement is reached

operating height incl. distance plates = 350 mmand f, = 1 Hz

as well.
Hence this product is nearly perfectly desi- b
gned to be used in a wide spectrum especially GRB 1240 MD vertical horizontal
in case of high dynamically operated machi- GRB 1240 VD*
Furthermore i the discpine of passie be- | e | 8% | messe | romuencys | messt | ecuencys
. i . . . [N/mm] | (dyn.) [Hz] | [N/mm] | (dyn.)[Hz]
aring functionality (i.e. electron scanning
. ) o [bar] 62 620 1,6 490 1,4
microscope) the GRB air spring is an outstan-
d|ng product_ 4 83 750 1,5 530 1,3
. 104 1,4 1,2
Application: > 0 820 ! 260 d
e heavy seismic masses (>30 tons) 6 124 | 960 1,4 580 1,1
e systems with high dynamic 7 144 1045 1,4 610 1,1
8 165 1145 1,3 650 1,0
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Air spring type GRB 1240 MD

Integrated air damping

with an integrated separating plate the air
volume is divided. By the throttle effect the
damping is realised.

Cover plate and piston

are made from cast aluminium. Their sealing
surfaces are machined, surface quality Rz 16.
All other surfaces have been blasted.

Rolling lobe with belt

the rolling lobe is made from first class elasto-
mer with a moulded wire-reinforced ring. It
shows good vertical and lateral spring proper-
ties.

Application:
e heavy seismic masses (>30 tons)
o systems with high dynamic

Air spring type GRB 1240 VD

Integrated viscose damping

with an integrated separating plate the air
volume is divided. By the throttle effect the
damping is realised.

Cover plate and piston

are made from cast aluminium. Their sealing
surfaces are machined, surface quality Rz 16.
All other surfaces have been blasted.

Rolling lobe with belt

the rolling lobe is made from first class elasto-
mer with a moulded wire-reinforced ring. It
shows good vertical and lateral spring proper-
ties.

Application:
e heavy seismic masses (>30 tons)
e systems with high dynamic

* GRB 1240 VD: Value for stiffness and natural
frequency on request.

GRB 1240 MD

a610mm

—L_M

& &
L a382mm A
Weight: 48 kg
Volume: ca. 401
Air supply: 1/4"
Damping ratio vertical: 0,1
Recommended range: 18 mm
GRB 1240 VD
2610mm i
by
Jl
6
L 2392 mm .
Weight: 50 kg
Volume: ca. 341
Air supply: 1/4"
Damping ratio vertical: 0,15-0,25
Recommended range: 23 mm

operaling heighl: 350 mm -

assembly heighl: 330 mm

-

assembly height: 330 mm
oparating height: 350mm

-



Belt roll bellows

GRB 1820

ar20mm

-

assembly height: 230 mm
operaling height: 350mm

=

L e505mm i
Air spring type GRB 1820
A rolling rubber bellow is positioned between Weight: 62 kg
the top contact plate and the air spring pot. Volume: ca. §’6 '
Due to this concept very low vertical and late- Air supply: ] 1/4
ral stiffness are realised in order to get much Damping ratio vertical: 0,03
more lower natural frequencies in comparison Recommended range: 23 mm

to other air types.

In combination with shiftable additional air
volumes natural frequencies of well below
1Hz can be realized. Due to this functional

- ! ) ) Dynamic spring data for vibration isolation
concept high spring displacement is reached

operating height incl. distance plates = 350 mmandf, = 1Hz

as well.
Hence this product is nearly perfectly desi- TR
gned to be used in a wide spectrum especially GRB 1820 MD vertical horizontal
in case of high dynamically operated machi- GRB 1820 VD*
aemoe e dacp o s e || | e [ | e e
. i . . . [N/mm] | (dyn.) [Hz] | [N/mm] | (dyn.) [HZ]
aring functionality (i.e. electron scanning
. ) o 3 92 820 1,5 500 1,2
microscope) the GRB air spring is an outstan-
d|ng product_ 4 122 990 1,4 630 1,2
. 1 11 1,4 7 1,1
Application: - >3 >0 ! 30 !
e heavy seismic masses (>45 tons) 6 182 1270 1,3 790 11
e systems with high dynamic 7 214 1400 1,3 830 1,0
8 244 1530 1,3 870 1,0
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Air spring type GRB 1820 MD

Integrated air damping

with an integrated separating plate the air
volume is divided. By the throttle effect the
damping is realised.

Cover plate and piston

are made from cast aluminium. Their sealing
surfaces are machined, surface quality Rz 16.
All other surfaces have been blasted.

Rolling lobe with belt

the rolling lobe is made from first class elasto-
mer with a moulded wire-reinforced ring. It
shows good vertical and lateral spring proper-
ties.

GRB 1820 MD

er20mm

N

—{ M

a305mm

oparaling height: 350mm -

assembly height: 330 mm

. Weight: 67 kg
Appllcatlonf ) Volume: ca. 66 |
e heavy seismic masses (>45 tons) Air supply: 1/4"
ith ki ; pply: /4
*  systems with high dynamic Damping ratio vertical: 0,1
Recommended range: 18 mm
GRB 1820 VD
Air spring type GRB 1820 VD
Integrated viscose damping . a720mm _
with an integrated separating plate the air i
volume is divided. By the throttle effect the | EE
damping is realised. L N S =
| ) 88
Cover plate and piston L J %%
are made from cast aluminium. Their sealing E‘E‘
surfaces are machined, surface quality Rz 16. ! 2=
All other surfaces have been blasted. ¥ ¢ HES
Rolling lobe with belt : ) !
the rolling lobe is made from first class elasto- | 2505mm |
mer with a moulded wire-reinforced ring. It
shows good vertical and lateral spring proper-
ties. Weight: 74 kg
Application: V?Iume: ca. !":4 1
e heavy seismic masses (>45 tons) Air su!)ply: ) . 1/4
e systems with high dynamic Damping ratio vertical: 0,15-0,25
Recommended range: 23 mm

* GRB 1820 VD: Value for stiffness and natural
frequency on request.




Belt roll bellows

GRB 2480
' e84 5mm =1
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L @560mm |
Air spring type GRB 2480
A rolling rubber bellow is positioned between Weight: 84 kg
the top contact plate and the air spring pot. Volume: ca. 53 '
Due to this concept very low vertical and late- Air supply: ) 1/4
ral stiffness are realised in order to get much Damping ratio vertical: 0,03
Recommended range: 23 mm

more lower natural frequencies in comparison
to other air types.

In combination with shiftable additional air
volumes natural frequencies of well below
1Hz can be realized.

Due to this functional concept high spring dis-
placement is reached as well.

Hence this product is nearly perfectly desi-

Dynamic spring data for vibration isolation
operating height incl. distance plates = 350 mmand f, = 1Hz

. . . GRB 2480
gned to be used in a wide spectrum especially GRB 2480 MD vertical horizontal
in case of high dynamically operated machi- GRB 2480 VD*
nes and test bench systems. pressure | Load | SHTF- Natural Stiff- Natural

ness* | frequency* | ness* | frequency*
[N/mm] | (dyn.) [Hz] | [N/mm] | (dyn.) [Hz]

3 125 1170 1,6 450 1,0

Furthermore in the discipline of passive be- [bar] [kN]
aring functionality (i.e. electron scanning
microscope) the GRB air spring is an outstan-

d|ng product_ 4 165 1440 1,5 480 0,9
. . 5 205 1730 1,5 490 0,8

Application:
e heavy seismic masses (>65 tons) . 248 | 1960 14 500 0.7
e systems with high dynamic 7 287 2180 1,4 505 0,7
8 329 2420 1,4 510 0,6
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Air spring type GRB 2480 MD

Integrated air damping

with an integrated separating plate the air
volume is divided. By the throttle effect the
damping is realised.

Cover plate and piston

are made from cast aluminium. Their sealing
surfaces are machined, surface quality Rz 16.
All other surfaces have been blasted.

Rolling lobe with belt

the rolling lobe is made from first class elasto-
mer with a moulded wire-reinforced ring. It
shows good vertical and lateral spring proper-
ties.

Application:
e heavy seismic masses (>65 tons)
e systems with high dynamic

GRB 2480 MD

@845mm

/]

L. a580mm

Weight:

Volume:

Air supply:

Damping ratio vertical:
Recommended range:

89 kg
ca. 831
1/4"
0,1

18 mm

assembly height: 330mm
aperating height: 350 mm

Air spring type GRB 2480 VD

Integrated viscose damping

with an integrated separating plate the air
volume is divided. By the throttle effect the
damping is realised.

Cover plate and piston

are made from cast aluminium. Their sealing
surfaces are machined, surface quality Rz 16.
All other surfaces have been blasted.

Rolling lobe with belt

the rolling lobe is made from first class elasto-
mer with a moulded wire-reinforced ring. It
shows good vertical and lateral spring proper-
ties.

Application:
e heavy seismic masses (>65 tons)
e systems with high dynamic

* GRB 2480 VD: Value for stiffness and natural
frequency on request.

GRB 2480 VD

a845mm

\

—

2560

Weight:

Volume:

Air supply:

Damping ratio vertical:
Recommended range:

100 kg
ca. 671
1/4"”
0,15-0,25
23 mm

assembly height: 330 mm

operating height: 350mm



Belt roll bellows

GRB 2480-1200 zV

a&45mm
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Weight: 340 kg
Volume: ca. 2781
Air supply: 1/4"
Recommended range: 23 mm
Damping ratio vertical: on request

Air spring type GRB 2480-1200 zV

GRB 2480-1200 ZV is an air spring with inte- . i . o i
grated additional volume with the option to Dynamic spring data for vibration isolation
switch it on or off. operating height incl. distance plates= 1260 mmund f, =1 Hz

The cover plate is made of cast aluminium
and piston is made of steel. Their sealing sur-

with additional volume without additional volume

faces are maChinedl surface quallty Rz 16. All Pressure | Load | Stiffness fNaturaI Damping | Stiffness fNaturaI Damping
other surfaces have been blasted. far] | O] [ oy/mm] | (GRS factor | vmm) | (CERSIY | factor
The rolling lobe is made from first class 3 125 394 0,96 0,005 450 16 0,002
elastomer with a moulded wire-reinforced 4 165 | 471 0,89 0,005 480 15 0,002
ring. It shows good vertical and lateral spring 5 205 549 0,86 0,005 490 1,5 0,002
properties. 6 248 632 0,84 0,005 500 14 0,002
7 287 715 0,82 0,005 505 14 0,002
Advantages over conventional s 39 | 7% 0,81 0,005 10 14 0,002
air springs are:
e At T-shaped foundations shoulders are Natural frequency GRB 2480-1200 2V

not necessary '
e Less required space, because of the inte-
grated additional volume.

Application:
e Large foundations (>65 tons)
e Systems with higher dynamics

Pressure [bar]




M

Schiller GmbH

Air spring type
GRB 2480-1200 ZzV-AV

GRB 2480-1200 ZV-AV is an air spring with
integrated additional volume.

The cover plate is made of cast aluminium
and piston is made of steel. Their sealing sur-
faces are machined, surface quality Rz 16. All
other surfaces have been blasted.

The rolling lobe is made from first class
elastomer with a moulded wire-reinforced
ring. It shows good vertical and lateral spring
properties.

Advantages over conventional
air springs are:

e At T-shaped foundations shoulders are
not necessary

e Less required space, because of the inte-
grated additional volume.

Application:

e Large foundations (>65 tons)
e Systems with higher dynamics

GRB 2480-1200 ZV-AV

e845mm
: j
£ E - -
E =
g8
2 E
53 &
s §
33 .
HE
ok
©
a560 mm
Weight: 329 kg
Volume: ca. 2781
Air supply: 1/4"
Recommended range: 23 mm
Damping ratio vertical: on request

Dynamic spring data for vibration isolation
operating height incl. distance plates = 1260 mmund f, =1Hz

Pressure Load Stiffness frlzzt::er:tl:y
[bar] [kN] [N/mm] (dyn.) [Hz]

3 125 394 0,96

4 165 471 0,89

5 205 549 0,86

6 248 632 0,84

7 287 715 0,82

8 329 790 0,81




Belt roll bellows

GRB 2480-840

2845mm

assambly haight BE0mm
rec. operation height 900mm
min. 840 mm

@560mm

Weight: 245 kg
Volume: ca. 1961
Air supply: 1/4"
Recommended range: 23 mm
Damping ratio vertical: on request

Air spring type GRB 2480-840

GRB 2480-840 is an air spring with integrated
additional volume.

The cover plate is made of cast aluminium
and piston is made of steel. Their sealing sur-
faces are machined, surface quality Rz 16. All

Dynamic spring data for vibration isolation
operating height incl. distance plate = 900 mm and f, = 1 Hz

other surfaces have been blasted. ; Natural
. . . Pressure Load Stiffness

The rolling lobe is made from first class [bar] [kN] [N/mm] fzequer;lcv
elastomer with a moulded wire-reinforced (G IR
ring. It shows good vertical and lateral spring 3 125 604 L1
properties. 4 165 688 1,03

5 205 807 1,00
Advantages over conventional 6 248 888 0,95
air springs are: 7 287 998 0,94

e At T-shaped foundations shoulders are
not necessary

e Less required space, because of the inte-
grated additional volume.

Application:
e Large foundations (>65 tons)
e Systems with higher dynamics
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HEADQUARTER:

Germany
CFM Schiller GmbH
info@cfm-schiller.de | www.cfm-schiller.de

SALES OFFICES:

Belgium | Netherlands | Luxemburg
AKRON n.v.-s.a.
philippe.zwaenepoel@akron.be | www.akron.be

Brasil
Signalworks Comércio
vendas@mitsbrasil.com.br | www.signalworks.com.br

China
CFM Schiller China | Michael Zhao
michael.zhao@cfmchina.cm.cn

Finland y
Kvalitest Nordic Oy
sales@kvalitest.com | www.kvalitest.com

France
CFM Schiller France | Gérard Lacazette
gerard.lacazette@cfm-schiller.de

Germany
Sale north and east germany| Veronika Runzer
veronika.runzer@cfm-schiller.de

Germany | Austria | Switzerland
Sale south | Alexandra Wierzba
alexandra.wierzba@cfm-schiller.de

Great Britain
PES (UK) Limited
sales@pesukltd.com | www.pesukltd.com

India
CFM Schiller India Engineering Pvt Ltd.
Sandeep Vidwans | sandeep.vidwans@cfm-schiller.de

México
Grupo CTT S.A. de C.V.
contacto@grupoctt.com.mx | www.grupoctt.com.mx

Poland
Elhys Sp. z o.0. | Michal Jablonski
mja@elhys.com.pl | www.elhys.com.pl

Spain
SEM, SA
inffo@semsa.es | www.semsa.es

Sweden
Kvalitest Sweden
sales@kvalitest.com | www.kvalitest.com

Turkey
Vibration Isolation Systems for electrodynamic shakers
info@starteknik.com.tr | www.starteknik.com.tr

Turkey
Test Rig Components
megaist@megatr.com | www.megadanismanlik.com.tr

USA
CFEM=ITBona LLC | Bernd Ruttkowski
contact@cfm-itbona.com | www.cfm-itbona.com

CFM Schiller GmbH | Special machine construction, specialized in vibration isolation and test bench systems | Managing director: Dipl.-Ing. Wolfgang Peters
Print: CFM Digitaldruck | digitaldruck@cfm-schiller.de | www.cfm-digitaldruck.de

Subject to errors, printing errors and technical modifications. All earlier editions are invalid.



