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Gas springs
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FIBRO

Gas springs

FIBRO Gas springs

The extensive range of FIBRO Gas springs
constitutes an ideal supplement to and
expansion of the traditional programmes

of spring elements such als helical springs,
disc springs and elastomer units. With their
minimal space requirement, Gas springs
close a gap where ever the accent is on
accomodation of the utmot force component
within a minimum of space — or where
exceedingly large travel is demanded: FIBRO
Gas springs take care of both demands, even
in combination.

Their self-contained nitrogen charge makes
FIBRO Gas springs completely autonomous
devices. Feeder pipes or storage vessel are not
required.

Monitoring of charge pressure, however, is
necessary in certain special cases. Suitable
equipment for in-situ pressure control can be
found in the Accessories Section.

As long as all mounting detail is laid out with
due circumspection, removal and installation
of the units presents no problems whatsoever.

Instructions are included with every delivery
of Gas springs.

Application examples see at the end of
chapter F.

RO
ko

Functioning

The pressure medium is a commercially
available, environment-friendly nitrogen.
FIBRO Gas springs have a standard charge
pressure of max. 150 bar (180 bar).
Depending on spring size and type, this
pressure offers initial force ratings of 2 daN to
20,000 daN.

Pressure Build-Up

In operation the piston rod enters the spring
space whose volume is progressively reduced.
The resulting pressure rise can be plotted on
the Gas Spring Diagram as a multiplication
factor. The spring force is the product of initial
force times that pressure-rise factor and can
therefore be calculated easily.

Working temperature

The spring temperature should not exceed
+80°C.

Charge pressure

Modification of charge pressure allows
variation of the force rating and can be
predetermined from the spring Diagram.

Installation

FIBRO Gas springs can be used in any
installation position. Whether or not external
forces act on them when at rest is of no
consequence.

All FIBRO Gas springs meet the requirements of the

Pressure Equipment Directive 97/23/EC.

2733

The Pressure Equipment Directive (97/23/EC) has been ratified by the European Parliament
and the Council of Europe. The requirements of the Pressure Equipment Directive came into

force throughout the EC on 29 May 2002.

The directive defines pressure equipment as vessels, pipework, safety devices and pressure
accessories. In terms of the Directive a vessel is a casing which is designed and manufactured

to contain fluids under pressure.

It follows from this definition that nitrogen Gas springs of all sizes are deemed to be pressure
vessels and must in this respect comply with the Pressure Equipment Directive (97/23/EC)

from 29 May 2002.

F144
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Gas springs

Maintenance

FIBRO Gas springs were disigned for main-
tenancefree continual operation. It is recom-
mended to oil the piston rod lightly from time
to time.

Guide- and sealing elements can be exchanged
easily and expediciously. They are available as
a kit. Each kit comes with detailed instructions
for maintenance of FIBRO Gas springs.

Attention

When safety functions are triggered (overstro-
ke, return stroke, or overpressure protection),
the gas pressure springs can no longer be
repaired!

Warning

FIBRO Gas springs may be charged only with
commercial Grade 5.0 nitrogen gas.

Accessories

The accessories range for Gas springs compri-
ses fastening devices, charge- and control units,
screw connections for these, and connecting
lines for compound installations.

FIBRO is not liable if fittings that are not ori-
ginal FIBRO fittings or fastening, accessory,
and attachment parts that are not released by
FIBRO are used.

Warning signs
These are available on request. The signs

should be affixed near the springs in as promi-
nent a position as possible.

WARNING

This tool is equipped with
__Gas Springs with a max. pressure of
150 or 180 bar, depending on spring type.
Working pressure bar.
Read maintenance instructions
before working on gas springs.

®FIBRO

Business Area Standard Parts
D-74851 Hassmersheim - Postfach 1120
T +49 (0) 6266-73-0" - F +49 (0) 6266-73-237

Size 35x50 mm

Language Order No

german 2480.00.035.050.1
english 2480.00.035.050.2
french 2480.00.035.050.3
italian 2480.00.035.050.4
spanish 2480.00.035.050.5
polish 2480.00.035.050.PL
czech 2480.00.035.050.CZ
turkish 2480.00.035.050.TR
chinese 2480.00.035.050.CN

WARNING

This tool is equipped with ___ Gas Springs with a
max. pressure of 150 or 180 bar, depending on spring type.

0. pcs. spring type fill.press./bar force/daN

[S B AN R

Read maintenance instructions before working on gas springs.
Business Area Standard Parts

D-74851 Hassmersheim - Postfach 1120
T +49 (0) 6266-73-0* - F +49 (0) 6266-73-237

Size 75x105 mm

Language Order No

german 2480.00.075.105.1
english 2480.00.075.105.2
french 2480.00.075.105.3
italian 2480.00.075.105.4
spanish 2480.00.075.105.5
polish 2480.00.075.105.PL

czech 2480.00.075.105.CZ
turkish 2480.00.075.105.TR
chinese 2480.00.075.105.CN

Size 110x150 mm

Language Order No

german 2480.00.110.150.1
english 2480.00.110.150.2
french 2480.00.110.150.3
italian 2480.00.110.150.4
spanish 2480.00.110.150.5
polish 2480.00.110.150.PL
czech 2480.00.110.150.CZ
turkish 2480.00.110.150.TR
chinese 2480.00.110.150.CN

subject to alterations
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Mounting directions for gas springs

2ROUe

T

Mounting examples

Below are the various gas spring mounting possibilities, which differ from model to model.

OK

f— g —=|
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=@ 10,5 =

Installed loos in
the bore.

g kY

Fixed with 2480.007./008.
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Screw mounted Fixed with
at tha base with 2480.055./057./058./064.
2480.011.
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% =M LA N = B 3|

Fixed with 2480.044./045./047.

OK

7

Fixed with 2480.007./008.
OK
OK
NC ‘lsx

70

Fixed with 2480.022.
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Mounting directions for gas springs

2ROUe

T i

To achieve the best possible service-life and safety from the gas spring,
the directions below must be followed.

Mounting instructions

vVvvyyvy VY

v

vy

max. 0,5 -2,0 m/sl)
max. 150 - 200 bar ¥

N (20°C) /ﬂ;
A . N 5 2
v max. 80 -120°C” N, /%«V« S
7
\\\ 'I
\ / \('
4
’ \
min. 0°C / \ FARN
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==
’ -/

Y depending on gas

spring type ”1 oK /H/I
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PLEY \ \
N N \ l, \ /
} 4 b4
\ Y - = = 7
min.05-3mm? M / N/ N
s i/ N/ X
A, v '\
i/ ”n AN
\‘ AAY AN
4’ |, ’
N 4 . ) .
4 \\ 4' \L 4 ‘\
= é‘\ / N\ / N\
’ '\ 4 \ ’ s
4 . NN A N N

2 projektion at full stroke

Secure the gas spring to the tool/machine whenever possible, using the threaded hole(s) in
the base of the gas spring or a suitable flange. Never exceed the maximum torque values
for the threads in the base of the gas spring: (M6 = 10 Nm; M8 = 24 Nm; M10 = 45 Nm;
M12 =80 Nm)

The threaded hole in the piston rod top should not be used for mounting purposes. It is only
to be used when carrying and servicing the gas spring.

Do not use the gas spring in such a way that the piston rod is realised freely from its
compressed position, as this could cause internal damage to the gas spring.

Make sure the gas spring is mounted parallel to the direction of the compression stroke.

Ensure the contact surface of the piston rod top is perpendicular to the direction of the
compression stroke and is sufficiently hardened.

The gas spring should not be subjected to the side loads.
Protect the piston rod against mechanical damage and contact with fluids.
We do not recommend the last 5 mm or 10% of the nominal stroke be utilised.

The maximum charging pressure (at 20°C) must not be exceeded as it may effect the safety
of the product.

Exceeding the gas spring’s recommended operating temperature will shorten the service-life
of the gas spring.

The entire contact surface of the piston rod / piston should be used.

Do not remove bottom 2480./2497.00.20. from spring until all gas pressure has been
discharged.

subject to alterations
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FIBRO-Gas Springs — The Safer Choice
Optimum safety for tools and operators

DOWNLOAD

At FIBRO, safety and reliability are paramount. Particularly when it comes to our gas springs. With their unique range of safety features, FIBRO gas springs
are the safest on the market.

FIBRO safety features "

VRVROV‘%

ZET

for
2 Million strokes

The benefit
for you:

PED approval for 2 million strokes

FIBRO gas springs are developed, manufactured and tested
for a minimum of 2 million* full strokes in accordance with
DGRL97/23/EG. The springs deliver this full performance
at the maximum permissible limits in terms of filling pres-
sure and operating temperature - even when combined
with any of the various mounting types available.

* Calculation value for durability
P> Guaranteed safety and reliability for the
entire service life of the spring

Repair kits and qualified training sessions available
through FIBRO Service offer increased effectiveness and
process reliability.

FIBRO GmbH - Normalien - Standard Parts @‘
DE-74855 Hassmersheim - Tel. +49(0)6266-73-0" - Fax "237 75l

Gasdruckfeder - Warnung! Nicht dffnen - hoher Druck; Fiilldruck
max. 150 bar. Bitte Bedienungsanleitung beachten!

‘Gas Spring - Warning! Do not open - high pressure; filling pressure
max. 150 bar. Please follow instructions for use!

Ressort a gaz - Attention! Ne pas ouvrir - haute pression; pression de
remplissage max. 15 MPa. Veuiller observer les instructions d‘emploil
Molle a gas - Attenzione! Non aprire - pression alta massima; pressione
de riempimento max. 150 bar. Si prega di osservare le istruzioni per I'uso!
Muelle de gas - Atencion! No abrir - alta presion; cardago

amass. 150 bar. Por favor observar las instrucciones!

S>max

The benefit
for you:

Possible causes of
triggering:

Overstroke protection

Conventional gas springs can burst in the event of an
over-extended stroke. If this happens, parts flying around
can become dangerous projectiles.

FIBRO gas springs are different:
in the event of an overstroke and depending on the spring
type the patented protection system will ensure that

either the cylinder wall of the gas spring is deformedina -—

predefined manner (A) or the piston rod destroys a rup-
ture bolt in the floor of the cylinder (B), thereby allowing
the gas to escape into the atmosphere.

P No risk of parts flying around in the event
of an overstroke

Lack of stroke limitations in the tool/machine and placing
the piston rods under a load (e.g. sheet-metal holder, slide
reset, etc.), double sheet, incorrect installation position,
etc.

=

Z

V>max
—

The benefit
for you:

Possible causes of
triggering:

Return stroke protection

A particularly dangerous situation can arise with conven-
tional gas springs if tool components become jammed
and the pressure on the compressed piston rod is then
abruptly released: in this case, the piston rod is then fired
out of the cylinder like a missile.

FIBRO gas springs are different:

special guides and a patented safety stop in the piston
rods ensure your safety. If the speed is too high during the
return stroke, the collar on the piston rod will automati-
cally break. The integrated safety stop then destroys the
seal, which allows the gas to escape into the atmosphere
and the gas spring to become depressurised.

> No risk of a piston rod firing out
if the return stroke is too fast

Sudden loosening of jammed components, such as
sheet-metal holder, slide, ejector, scraper function, etc.

Nl

Z

P>max
fe—

The benefit
for you:

Possible causes of
triggering:

Overpressure protection

Conventional gas springs can burst if the internal pressure
rises above a maximum permitted value. If this happens,
parts flying around can become dangerous projectiles.
FIBRO gas springs are different:

if the pressure rises above the maximum permitted value,
the safety collar on the sealing set is automatically dest-
royed. The gas then escapes into the atmosphere and the
gas spring is depressurised.

P No risk of bursting parts in the event of
overpressure

Incorrect filling (max. filling pressure 150 or 180 bar, nitro-
gen), infeed of liquid operating material, etc.

After a protection function is triggered, the spring cannot be repaired and can no longer be used. It must be replaced completely.

1) The safety features mentioned here have been implemented — with few exceptions —on all FIBRO gas springs.

Please refer to the relevant data sheets to check the current safety equipment which is provided with the gas spring you are interested in, or contact
FIBRO GmbH directly for more information.

02.2016
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Gas springs — The Safer Choice

&

DOWNLOAD

Flex Guide™

The benefits for you:

Flexible guides: The Flex Guide™ System

The Flex Guide™ System is a flexible guide in the gas spring which
absorbs lateral movements of the piston rod. It minimises friction and
lowers the operating temperature.

> Extended service life
> Increased stroke frequency, i.e. more strokes per
minute

/
high + Flex Guide™ System

T+  Conventional Guide

Life time & Frequency

low +

' ' ' ' M-

low I I higI)h

Lateral Movement

1

Conventional Guide

[T

Lateral movement
— —— — »H—

FlexGuideTM System

™
Dual Seal

%,

The benefits for you:

Safe hose connections: The Dual Seal™ System

The FIBRO Dual Seal™ System combines a metal seal with a soft
elastomer seal. On hose connection systems, the system provides two
leak-tight connections and prevents rotation.

> Leak-tight connection, even under vibrations

> High process reliability

» Minimised tool down time

> Simple installation thanks to anti-rotation function

The benefits for you:

Wireless monitoring:

The Wireless Pressure Monitoring (WPM) System

The optional Wireless Pressure Monitoring System (WPM) (patent
pending) wirelessly monitors the pressure and temperature of FIBRO gas

springs. Before a defective part is produced, the press operator receives a
message from the WPM and can take appropriate action.

> Preventative quality assurance

> High process reliability

> Minimised tool down time

> Reduced maintenance and costs
Potential faults are individually displayed. As a result,

service intervals can be extended.
Maintenance and repair costs are reduced.

w )

) ) W

I

‘U
X
3

I

The benefits for you:

Protected piston rods: FIBRO Concertina Shrouds

The FIBRO Piston Rod Protection (patented) reliably protects the piston
rods in gas springs against dirt, oil and emulsion. In this way, the system
prevents damage to the piston rod surface and leaks at internal seals.

> Significantly longer service life for gas springs under
harsh operating conditions

subject to alterations
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Gas springs

Synopsis
Nominal force Outside-@ Stroke Built-in lenght
in daN inmm inmm inmm Standard Note Order No

Gas springs, Ejector pin units

5 M16x1,5 10-125 65-295 VDI 2479.030.00005.
10 M16x1,5 10-125 65-295 VDI 2479.030.00010.
20 M16x1,5 10-125 65-295 VDI 2479.030.00020.
40 M16x1,5 10-125 65-295 VDI 2479.030.00040.

4 M16x2 10-125 65-295 VDI 2479.031.00004.

5 M16x2 10-125 65 -295 VDI 2479.031.00005.
10 M16x2 10-125 65-295 VDI 2479.031.00010.
20 M16x2 10-125 65 - 295 VDI 2479.031.00020.
40 M16x2 10-125 65-295 VDI 2479.031.00040.
20 M24x1,5 10-125 65 -295 VDI 2479.032.00020.
40 M24x1,5 10-125 65 -295 VDI 2479.032.00040.
80 M24x1,5 10-125 65 -295 VDI 2479.032.00080.

170 M24x1,5 10-125 65 -295 VDI 2479.032.00170.
20 M24x1,5 10-125 65 -295 WDX 2479.034.00020.
40 M24x1,5 10-125 65 -295 WDX 2479.034.00040.
80 M24x1,5 10-125 65 - 295 WDX 2479.034.00080.

170 M24x1,5 10-125 65 -295 WDX 2479.034.00170.

Gas springs, small dimensions

13 12 7-125 56 - 295 2482.72.00013.
25 12 7-125 56 - 295 2482.72.00025.
38 12 7-125 56 -295 2482.72.00038.
50 12 7-125 56 - 295 2482.72.00050.
18 15 7-125 56 -295 2482.73.00018.
35 15 7-125 56 - 295 2482.73.00035.
50 15 7-125 56 -295 2482.73.00050.
70 15 7-125 56 - 295 2482.73.00070.
30 19 7-125 56 - 295 VDI, I1SO 2482.74.00030.
50 19 7-125 56 - 295 VD], ISO 2482.74.00050.
70 19 7-125 56 - 295 VD], ISO 2482.74.00070.
90 19 7-125 56 - 295 VD], ISO 2482.74.00090.
50 24,9 10-125 62 -295 VD], ISO 2480.21.00050.
100 24,9 10-125 62 -295 VDI, ISO 2480.21.00100.
150 24,9 10-125 62-295 VD], ISO 2480.21.00150.
200 24,9 10-125 62-295 VDI, ISO 2480.21.00200.
50 32 10-125 70-300 VD|, ISO 2480.22.00050.
100 32 10-125 70-300 VDI, ISO 2480.22.00100.
150 32 10-125 70-300 VDI, ISO 2480.22.00150.
200 32 10-125 70-300 VDI, ISO 2480.22.00200.
24,9 10-125 62-295 2480.23.

Standard-Gas springs

250 38 10-125 70 -300 VDI, ISO 2480.12.00250.
500 45,2 10-160 105 -405 VDI, ISO 2480.12.00500.
750 50,2 13-300 120,4 - 695 VDI, ISO 2480.13.00750.
1500 75,2 13-300 135 -710 VDI, ISO 2480.12.01500.
3000 95,2 13-300 145 -720 VDI, ISO 2480.13.03000.
5000 120,2 25-300 190 -740 VDI, ISO 2480.13.05000.
7500 150,2 25-300 205 -755 VDI, ISO 2480.13.07500.
10000 195 25-300 210 -760 VDI, ISO 2480.12.10000.
Standard-Gas springs — HEAVY DUTY

1000 50,2 13-300 121-695 VDI, ISO 2488.13.01000.
2400 75,2 25-300 160-710 VD], ISO 2488.13.02400.
4200 95,2 25-300 170-720 VD], ISO 2488.13.04200.
6600 120,2 25-300 190-740 VDI, ISO 2488.13.06600.
9500 150,2 25-300 205-755 VDI, ISO 2488.13.09500.

Gas springs with through bore passage

270 38 16- 80 108 -236 2496.12.00270.
490 50,2 16- 80 112-240 2496.12.00490.
1060 75,2 16-100 122 -290 2496.12.01060.

F150 subject to alterations



Gas springs

Synopsis
Nominal force Outside-& Stroke Built-in
indaN inmm inmm lenght in mm Standard Note Order No
Gas springs with increased spring force — POWER LINE
170 19 7-125 44 - 285 VDI, ISO 2487.12.00170.
320 249 7-125 44 - 285 ISO 2487.12.00320.
350 32 10-125 50-280 VDI, ISO 2487.12.00350.
500 38 10-125 50-280 VDI, ISO 2487.12.00500.
750 45,2 10-125 52-282 VDI, ISO 2487.12.00750.
1000 50,2 13-125 64 - 288 VDI, ISO 2487.12.01000.
1500 63,2 13-125 70-294 VDI, ISO 2487.12.01500.
2400 75,2 16-125 77 - 295 VDI, ISO 2487.12.02400.
4200 95,2 16-125 90 - 308 VDI, ISO 2487.12.04200.
6600 120,2 16-125 100-318 VDI, ISO 2487.12.06600.
9500 150,2 19-125 116 - 328 VDI, ISO 2487.12.09500.
20000 195 19-125 148 - 360 2487.12.20000.
Compact-Gas springs
420 24,9 6-50 56 - 195 2490.14.00420.
750 32 6-50 63-195 2490.14.00750.
1000 38 6-50 61-230 2490.14.01000.
1800 50,2 6-65 66-271 2490.14.01800.
3000 63,2 10- 65 85 - 256 2490.14.03000.
4700 75,2 10-65 80-273 2490.14.04700.
7500 95,2 10-65 90-279 2490.14.07500.
11800 120,2 10-65 100- 320 2490.14.11800.
18300 150,2 10-65 110-323 2490.14.18300.
Gas springs low build height
500 45,2 6-125 62 - 300 2485.12.00500.
750 50,2 6-125 62 -300 2485.12.00750.
1500 75,2 25-100 110- 260 2485.12.01500.

»Speed Control ™«, Gas springs, SPC, cushioned

750 75,2 125-300 360-710 2486.12.00750.
1500 95,2 125-300 370-720 2486.12.01500.
3000 120,2 125-300 390-740 2486.12.03000.
5000 150,2 125-300 405 -755 2486.12.05000.

Gas springs, DS, for Die Separation

3000 95,2 80-300 280-720 2486.22.03000.
5000 120,2 80-300 300-740 2486.22.05000.
7500 150,2 80-300 315 - 755 2486.22.07500.

Gas springs to WDX standard/Request your catalogue

Gas springs, threaded

50-200 M28x1,5 10-125 62 -292 external thread 2480.32.00050.-00200.
250 M38x1,5 13-100 75,4 - 250 external thread 2480.32.00250.
250 38 13-100 75,4 - 250 with male fixing thread 2480.82.00250.
1000 50,2 13-125 64 -288 with male fixing thread 2487.82.01000.
15 M28X%1,5 125 292 with hexagonal flange 2480.33.00015.125
50 M28x1,5 125 292 with hexagonal flange 2480.33.00050.125
100 M28x1,5 125 292 with hexagonal flange 2480.33.00100.125
150 M28x1,5 125 292 with hexagonal flange 2480.33.00150.125
200 M28x%1,5 125 292 with hexagonal flange 2480.33.00200.125
Gas springs for working temperatures up to 120°C
LCF Gas springs, damped
750 50,2 13-300 120,4 - 695 2484.13.00750.
1500 75,2 25-300 160 -710 2484.12.01500.
3000 95,2 25-300 170 -720 2484.13.03000.
5000 120,2 25-300 190 -740 2484.13.05000.
7500 150,2 25-300 205 -755 2484.13.07500.
Controllable Gas springs/Request your catalogue 2489.
Air Springs, to VW standard/Request your catalogue 2491.
Manifold system/Request your catalogue 2495.

subject to alterations
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Gas spring (Spring plunger), with hexagon socket, VDI 3004

2479.030.

96

|

stroke max. —=

il thread lock
=
2l £ . M16x1,5
M6 Valve
— 912
Bl
Iz e
H SW 10
V>max

P>max

Description:

Spring plungers are used as ejectors, damper
pins, fixing and retaining pins in many sectors
of the tool-, jig- and fixture-making industries.
Assembly requires the use of special FIBRO
insertion tool (2470.12.010.017).

Note:

Worn gas springs cannot be repaired, they
have to be replaced completely.

Pressure medium: Nitrogen - N,

Max. filling pressure: 150 bar

Min. filling pressure: 6 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0,3%/°C
Max. recommended extensions per minute:
approx. 100 (at 20°C)

Max. piston speed: 1,6 m/s

Upon customers request, also available
unfilled, Order No 2479.030.00000...., Colour:
black

2) Hexagon nut order supplementary:
2480.004.00040.1 (M16 x 1,5)

2479.030. Gas spring (Spring plunger), with hexagon socket, VDI 3004

Spring type: .00005. .00010. .00020. .00040.
Order No* Strokemax. | I min. Finitial Frinal Finitial Ffinal Finitial Feinal Finitial Frinal
2479.030.00000.010 10 65 55 6 10.3 11 19 21 36.1 42 73
2479.030.00000.020 20 85 65 6 9.4 11 17.2 21 32.8 42 66.1
2479.030.00000.030 30 105 75 6 9.1 11 16.7 21 31.9 42 64.5
2479.030.00000.040 40 125 85 6 9 11 16.5 21 31.5 42 63.7
2479.030.00000.050 50 145 95 6 9.6 11 17.6 21 33.6 42 67.7
2479.030.00000.060 60 165 105 6 9.4 11 173 21 33 42 66.5
2479.030.00000.070 70 185 115 6 9.3 11 17 21 32.5 42 65.7
2479.030.00000.080 80 205 125 6 9.2 11 16.8 21 32.1 42 65.1
2479.030.00000.100 100 245 145 6 9.1 11 16 21 31.9 42 64.3
2479.030.00000.125 125 295 170 6 9 11 16.5 21 31.5 42 63.8
*complete with spring type
Spring force marking:
Spring type - Pressure [bar] - Colour:
.00005.- 20-green
.00010.- 40 - blue
.00020.- 75-red : :
.00040. - 150 - yellow Top Die Clamping Pad
Hexagon nut?
/ A/F 24

Gas Spring

(Ejector Pin Units) Trim Die

with hexagon socket Insert
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Gas spring (Spring plunger), with hexagon socket, VDI 3004

Description:
Spring plungers are used as ejectors, damper
pins, fixing and retaining pins in many sectors

of the tool-, jig- and fixture-making industries.

Assembly requires the use of special FIBRO
insertion tool (2470.12.010.017).

Note:

Worn gas springs cannot be repaired, they
have to be replaced completely.

Pressure medium: Nitrogen - N,
Max. filling pressure: 150 bar
Min. filling pressure: 6 bar

2479.031.

96

—

stroke max.—1

Working temperature: 0°C to +80°C - L thread lock
Temperature related force increase: + 0,3%/°C
Max. recommended extensions per minute: £ o
approx. 100 (at 20°C) T . M16x2 3
Max. piston speed: 1,6 m/s
Upon customers request, also available
unfilled, Order No 2479.031.00000...., Colour:
black
M6 Valve

2) Hexagon nut order supplementary: 912 - (PRl | e
2480.004.00040.2 (M16 x 2) VD I

Tl

Z 2
SW10 H
V.
>max P>max
2479.031. Gas spring (Spring plunger), with hexagon socket, VDI 3004
Spring type: .00004. .00005. .00010. .00020. .00040.
Order No* Strokemax. | Imin. Finitial Ffinal Finitial Ffinal Finitial Ffinal Finitial Ffinal Finitial Ffinal
2479.031.00000.010 10 65 55 34 6 6 10.3 11 19 21 36.1 42 73
2479.031.00000.020 20 85 65 3.4 5.2 6 9.4 11 17.2 21 32.8 42 66.1
2479.031.00000.030 30 105 75 3.4 5.2 6 9.1 11 16.7 21 31.9 42 64.5
2479.031.00000.040 40 125 85 3.4 5.2 6 9 11 16.5 21 31.5 42 63.7
2479.031.00000.050 50 145 95 34 5.4 6 9.6 11 17.6 21 33.6 42 67.7
2479.031.00000.060 60 165 105 3.4 5.4 6 9.4 11 173 21 33 42 66.5
2479.031.00000.070 70 185 115 34 5.4 6 9.3 11 17 21 325 42 65.7
2479.031.00000.080 80 205 125 3.4 5.2 6 9.2 11 16.8 21 321 42 65.1
2479.031.00000.100 100 245 145 3.4 5.2 6 9.1 11 16 21 31.9 42 64.3
2479.031.00000.125 125 295 170 3.4 5.2 6 9 11 16.5 21 31.5 42 63.8
*complete with spring type
Spring force marking:
Spring type - Pressure [bar] - Colour:
.00004. - 12 -violet
.00005.- 20 -green
:00010. - 40 - blue Top Die Clamping Pad
.00020.- 75-red
.00040. - 150 - yellow
NN
Trim Die
Hexagon nut?

Gas Spring

(Ejector Pin Units) Trim Die

with hexagon socket Insert

06.2015

subject to alterations
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FIBRO

Gas spring (Spring plunger), with hexagon socket, VDI 3004

2479.032. Description:
#12 SPring plungers are .us.ed as eje:ctors, damper
- : pins, fixing and retaining pins in many sectors
< of the tool-, jig- and fixture-making industries.
Assembly requires the use of special FIBRO
? insertion tool (2470.12.010.017)
; Note:
g Worn Gas springs cannot be repaired, they
o
= have to be replaced completely.
— N
A N * Pressure medium: Nitrogen - N,
| =E I Max. filling pressure: 150 bar
8 A N Min. filling pressure: 20 bar
_— - 1 Thread lock Working temperature: 0°C to +80°C
&g Temperature related force increase: + 0,3%/°C
£ < M24x1,5 Max. recommended extensions per minute:
- - approx. 100 (at 20°C)
Max. piston speed: 1,6 m/s
Upon customers request, also available
unfilled, Order No 2479.032.00000...., Colour:
black
__M6valve
e, | m— —lp21 5l 2) Hexagon nut order supplementary:
VDI 2480.004.00170
Tl
£
v - A/F17
>max
2479.032. Gas spring (Spring plunger), with hexagon socket, VDI 3004
Spring type: .00020. .00040. .00080. .00170.
Order No* Strokemax. | Imin Finitial Ffinal Finitial Ffinal Finitial Ffinal Finitial Ffinal
2479.032.00000.010 10 65 55 23 331 45 64.8 85 1224 170 244.8
2479.032.00000.020 20 85 65 23 36.3 45 711 85 1343 170 258.6
2479.032.00000.030 30 105 75 23 38.2 45 74.7 85 141.1 170 282.2
2479.032.00000.040 40 125 85 23 39.3 45 76.9 85 145.4 170 290.7
2479.032.00000.050 50 145 95 23 425 45 83.2 85 1573 170 3145
2479.032.00000.060 60 165 105 23 42.5 45 83.2 85 157.3 170 314.5
2479.032.00000.070 70 185 115 23 42.8 45 83.7 85 158.1 170 316.2
2479.032.00000.080 80 205 125 23 42.8 45 83.7 85 158.1 170 316.2
2479.032.00000.100 100 245 145 23 43 45 84.1 85 159 170 318
2479.032.00000.125 125 295 170 23 43 45 84.1 85 159 170 318
*complete with spring type
Spring force marking:
Spring type - Pressure [bar] - Colour:
.00020.- 20-green
.00040.- 40 - blue
.00080.- 75-red
.00170. - 150 - yellow
Clamping Pad Hexagon nut?
gw A/F36

AN
Trim Die

Insert

Gas Spring
(Ejector Pin Units)
with hexagon socket

F156

subject to alterations



Gas spring (Spring plunger), to WDX

Description:
Spring plungers are used as ejectors, damper
pins, fixing and retaining pins in many sectors

of the tool-, jig- and fixture-making industries.

Assembly requires the use of special FIBRO
insertion tool (2470.12.010.017)

Note:

Worn Gas springs cannot be repaired, they
have to be replaced completely.

2479.034.
o2
R8
?
™ KR

. . * * U |f L o]
Pressure medium: Nitrogen - N, ) 5 *T
Max. filling pressure: 150 bar S m Thread lock
Min. filling pressure: 20 bar T 1
Working temperature: 0°C to +80°C
Temperature related force increase: + 0,3%/°C £
Max. recommended extensions per minute: T
approx. 30 to 80 (at 20°C)
Max. piston speed: 1,6 m/s
Attention!
Different colour coding for spring force used M6 valve
in WDX standard
o M24x1,5

Upon customers request, also available 980Le
unfilled, Order No 2479.034.00000...., Colour: N
black * ;‘ P

~

& K?} %&

< * :

* V>max

=
2479.034. Gas spring (Spring plunger), to WDX
Spring type: .00020. .00040. .00080. .00170.
Order No* Strokemax | Irmin. Finitial Ffinal Finitial Ffinal Finitial Ffinal Finitial Ffinal
2479.034.00000.010 10 65 55 23 325 45 65 85 122 170 243.5
2479.034.00000.016 16 77 61 23 36.6 45 73.3 85 137.4 170 274.8
2479.034.00000.020 20 85 65 23 36 45 72 85 1345 170 268
2479.034.00000.025 25 95 70 23 38.9 45 77.8 85 145.9 170 291.8
2479.034.00000.030 30 105 75 23 37.5 45 75 85 141 170 281.5
2479.034.00000.038 38 121 83 23 40.7 45 81.4 85 152.7 170 305.4
2479.034.00000.040 40 125 85 23 38.5 45 77 85 144.5 170 289
2479.034.00000.050 50 145 95 23 42 45 83.5 85 156.5 170 313
2479.034.00000.060 60 165 105 23 42 45 84 85 157 170 314
2479.034.00000.070 70 185 115 23 42 45 84 85 157.5 170 315
2479.034.00000.080 80 205 125 23 42 45 84 85 159 170 315.5
2479.034.00000.100 100 245 145 23 42 45 84.5 85 158 170 316.5
2479.034.00000.125 125 295 170 23 42 45 84.5 85 158.5 170 317
*complete with spring type
Spring force marking:
Spring type - Pressure [bar] - Colour:
.00020.- 20-green
.00040.- 40 -blue
.00080.- 75-red
.00170. - 150 - yellow
Gas spring Trim Die Insert
(spring plunger

subject to alterations F157
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Gas spring,
small dimension,
low force

F159



FIBRO

Gas spring, small dimension, low force
Mounting variations

2480.051.00013 O Q Note:

1 Fixing at bottom thread only recommanded
for stroke length up to 25 mm.

Mounting examples:

—=—10 :é,s —~

N 1) ey o=

L L il

i L il

L ! !

n | !

ol L il
L,!f',;;l f'!:i F}Qi
L | L
L i =

£ )‘H‘
- 7
'c\’:
£
0 =
Y [N o
- —10 :é,s —

F160 subject to alterations



Gas spring, small dimension and low force

Description:

The Gas springs are colour-coded according to
the spring force rating ranges

13-25-38-50 daN.

All springs, regardless of their spring force
ratings, are of the same design. The differing
force ratings result exclusively from the
differing charge pressures.

Gas can be added or reduced from below.

Note:

Worn Gas springs cannot be repaired, they
have to be replaced completely.

Pressure medium: Nitrogen N,

Max. filling pressure: 180 bar

Min. filling pressure: 20 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 40 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

2482.72.

| +0,25

| min.

M6 valve

M6 x 5 deep

Spring forces as per spring diagram. SR,
Upon customers request, also available
unfilled, Order No 2482.72.00000...., Colour: &Gl
black
Vsmax P>max
= =
2482.72. Gas spring, small dimension and low force
Order No* Strokemax. | |min.
2482.72.00000.007 7 56 49
2482.72.00000.010 10 62 52
2482.72.00000.013 12.7 67.4 54.7
2482.72.00000.015 15 72 57
2482.72.00000.019 19 80 61
2482.72.00000.025 25 92 67
2482.72.00000.038 38 118 80
2482.72.00000.050 50 142 92
2482.72.00000.063 63.5 172 108.5
2482.72.00000.075 75 195 120
2482.72.00000.080 80 205 125
2482.72.00000.100 100 245 145
2482.72.00000.125 125 295 170
*complete with initial spring force
Spring force marking: Initial spring force [daN] - Pressure [bar] - Colour:
.00013.- 45-green
.00025.- 90 - blue
.00038.-135 - red
.00050. - 180 - yellow
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
010 015 nominal stroke >
180 o 17 007 013”019 025 038 050 063 075 080 100 125
160 16
EMO 3 15 L
glzo T;H; 14 |
2 100 2 | —
& 80 s 13
& g 12 ——
-::: &0 S /;%//
40 11 =
20 10 T T
0 10 20 30 0 5 10 25 50 75 100 125
—forcedaN stroke in mm »
Pressure rise factor accounts for displacement but not external influences!
subject to alterations F161
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Gas Spring, small dimension, low force
Mounting variations

2480.051.00018 O Q Note:

1 Fixing at bottom thread only recommanded
for stroke length up to 25 mm.

Mounting examples:

4>¢+és<7
Mmoo . £
il il Ll
il 0! L
i Pl L
n n !
i gl Ll
[ | i
) ! | L
- =|
7
€
- 7
~
[
£
2 =
< a
i s o

F162

subject to alterations



Gas spring, small dimension and low force

Description:

The Gas springs are colour-coded according to
the spring force rating ranges

18-35-50-70 daN.

All springs, regardless of their spring force
ratings, are of the same design. The differing
force ratings result exclusively from the
differing charge pressures.

Gas can be added or reduced from below.

Note:

Worn Gas springs cannot be repaired, they
have to be replaced completely.

Pressure medium: Nitrogen N,

Max. filling pressure: 180 bar

Min. filling pressure: 20 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 40 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

Spring forces as per spring diagram.
Upon customers request, also available

unfilled, Order No 2482.73.00000. ... .1,
Colour: black

2482.73.

Nl

o7

‘ ‘

]025

i

[ !

M6 x 5 deep

—={p15

4’(28

M6 valve

QRO V‘(b

K3
Nt

Al
Vsmax P>max
= =
2482.73..1 Gas spring, small dimension and low force
Order No* Strokemax. lmin.
2482.73.00000.007.1 7 56 49
2482.73.00000.010.1 10 62 52
2482.73.00000.013.1 12.7 67.4 54.7
2482.73.00000.015.1 15 72 57
2482.73.00000.019.1 19 80 61
2482.73.00000.025.1 25 92 67
2482.73.00000.038.1 38 118 80
2482.73.00000.050.1 50 142 92
2482.73.00000.063.1 63.5 172 108.5
2482.73.00000.075.1 75 195 120
2482.73.00000.080.1 80 205 125
2482.73.00000.100.1 100 245 145
2482.73.00000.125.1 125 295 170
*complete with initial spring force
Spring force marking: Initial spring force [daN] - Pressure [bar] - Colour:
.00018.- 45 -green
.00035.- 90 - blue
.00050. - 135 - red
.00070. - 180 - yellow
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke »
010 015
180 17 007 013019 025 038 050 064 075 080 100 125
160 T 16
Euo 5 15 L
3 120 L
5 G 14
ﬁlzz FRE —
o g 12 |
g 60 a ’z//
40 11 —
20 1,0 T T
0 10 20 30 40 50 60 70 5 10 25 50 75 100 125
—— forredaN ———» stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
subject to alterations F163
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Gas spring, small dimension, low force
Mounting variations

Note:

1) Fixing at bottom thread only recommanded for
stroke length up to 25 mm.

2480.051.03.00030 2480.051.03.00030 2480.052.00030 Q Q

o7

-1 R N

45—
A\ A\
N\ ==’

bl

N U

——1 21,5 |~
Z ﬁ%

Mounting examples:

—=Q 05 [~

eI e e h ‘

o A a S = A 1

! i i 1 T4 1

i i H | b

ety = = , i

7/

| | LA

N ==

! ! i b=iEm

Bl T T

L Ml i I

o e 1 1 S } i il

| il

NNV &\ éu | L L

09.2104 subject to alterations



Gas spring, small dimension and low force

Description:

The gas springs are colour-coded according to
the spring force rating ranges 30-50-70-90
daN.

All springs, regardless of their spring force
ratings, are of the same design. The differing
force ratings result exclusively from the diffe-
ring charge pressures.

Gas can be added or reduced from below.

Note:

Worn gas springs cannot be repaired, they
have to be replaced completely.

Pressure medium: Nitrogen N,

Max. filling pressure: 180 bar

Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 100 to 150 (at 20°C)

Max. piston speed: 1.6 m/s

Spring forces as per spring diagram.
Upon customers request, also available

unfilled, Order No 2482.74.00000. ... .2,
Colour: black

2482.74. .2
!
g
<
7 g
N }
T ~&
n Valve
Rlbfd 1
M6)A< 5,5 deep
¢19+0,1

2482.74..2 Gas spring, small dimension and low force

U2

=
=

723]¢

S>max V

v
3
QO
3

I

/N

i
v
[l

Order No* Strokemax, I lmin
2482.74.000101001.007.2 7 56 49
2482.74.000000.010.2 10 62 52
2482.74.00000.015.2 15 72 57
2482.74.000000.025.2 25 92 67
2482.74.00000.038.2 38.1 118.2 80.1
2482.74.00000.050.2 50 142 92
2482.74.00000.063.2 63.5 172 108.5
2482.74.000000101.080.2 80 205 125
2482.74.000000.100.2 100 245 145
2482.74.00000.125.2 125 295 170
2482.74.00000.150.2 150 345 195
*complete with initial spring force
Spring force marking:
Initial spring force [daN] - Pressure [bar] - Colour:
.00030.- 60 -green
.00050. - 100 - blue
.00070. - 140 - red
.00090. - 180 - yellow

Initial spring force Spring force Diagram displacement versus stroke rise

versus charge pressure

010 nominal stroke »
180 100090. 18 007 015 025 038 050 063 080 100 125
160 T 17 /

—~140 00070. 1 16 /

120 s 1/

% 100 00050. % 14 / /

= g § 13

§° 60 00030. € 1, / / _— T

1 a0 11 // — |

0 10 20 30 40 50 60 70 80 90 100 0 5 10 25 50 75 100 125
——forredaN ———» stroke in mm >
Pressure rise factor accounts for displacement but not external influences!

subject to alterations 12.2015
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[H

The spring force must be
absorbed by the stop surface.
7,
Z

2) Attention:

Note:

Gas spring, small dimension, low force

Mounting variations

Q
oc
0
T

o = 7

(xv) S'€TO

1 ,m ' %

7 (4x)

7] (xv) v'89 A2
25 g %
ol 16~ =—0¢
] g e N — i
Lo =i [
L Vs 7)) *A H 1 | T @R o
MAEE P M o | L7
el o P01 H ] s
[ | \ 21 N
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|~ 0JIS + 6 —m—f—e—QE

s

8W

Mounting example

2480.053.00150

subject to alterations
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Gas spring, small dimension and low force

Description:

The Gas springs are colour-coded according to
the spring force rating ranges
50-100-150-200 daN.

All springs, regardless of their spring force
ratings, are of the same design. The differing
force ratings result exclusively from the
differing charge pressures.

Do take into consideration the colour-coded
pressure rating during repair work and
recharging.

Note:

Order No for spare parts kit: 2480.21.00150

Pressure medium: Nitrogen N,

Max. filling pressure: 180 bar

Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 80 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

Spring forces as per spring diagram.
Upon customers request, also available

unfilled, Order No 2482.21.00000....,
Colour: black

2480.21.

| #0,25

| min.

11,5

©

M6 valve

£

8,

M6 x 5,5 deep

|_922,9

| L2249 =02

ti

U2

@
¢ (S

723]¢

/N
i

S>max V>max
> P>max

2480.21. Gas spring, small dimension and low force
Order No* Strokemax I lmin.
2480.21.00000.010 10 62 52
2480.21.00000.013 12.7 67.4 54.7
2480.21.00000.015 15 72 57
2480.21.00000.016 16 74 58
2480.21.00000.025 25 92 67
2480.21.00000.038 38.1 118.2 80.1
2480.21.00000.050 50 142 92
2480.21.00000.063 63.5 172 108.5
2480.21.00000.080 80 205 125
2480.21.00000.100 100 245 145
2480.21.00000.125 125 295 170
*complete with initial spring force
Spring force marking:
Initial spring force [daN] - Pressure [bar] - Colour:
.00050.- 45 -green
.00100.- 90 - blue
.00150.- 135 - red
.00200. - 180 - yellow

Initial spring force Spring force Diagram displacement versus stroke rise

versus charge pressure

nominal stroke >
180 00050. 17 010 013 016 025 038 050 063 080 100 125
TIGS .00150.
150 .00200. 16

5135 5 15

=120 g

5 105 y 14

g 9 T 13

b o 1 ——

S 45 v 11 // /%///

30 ’ g
15 1,0 — T T
0 50 100 150 200 0 5 10 25 50 75 100 125
forcedaN ———— 9> stroke in mm >
Pressure rise factor accounts for displacement but not external influences!

subject to alterations F167
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Gas spring, small dimension and low force
Mounting variations

2480.022.00150 Q

< *‘ ©28,5
=] F%Jw

bl

N

07 (4) =50
e Rﬂ}
7 1T\
)
N\ |/
oY fo

2480.055.00150 Q 2480.057.00150 Q

X f
© T HAL

2480.044.00150? Note:
54 2) Attention:
68 1 - 22 *4‘7 Theegplrci)r?gforce must be
% T absorbed by the stop surface.
i o M a ity
E 7+i %.0 ¢ Eﬂé | il
1L i/ L =a
S N
i
g @ E—em
&) I < } Ll
) oo [ F - | |
@ el oo
Mounting examples: ks~
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| O |-
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F168 subject to alterations



Gas spring, small dimension and low force

Description: 2480.22. .1

The Gas springs are colour-coded according to
the spring force rating ranges 812
50-100-150-200 daN. *‘ - T

All springs, regardless of their spring force
ratings, are of the same design. The differing
force ratings result exclusively from the
differing charge pressures.
Do take into consideration the colour-coded — £ }
. . ; 2 N
pressure rating during repair work and & |
recharging. T |9

Note, £ M6 valve
Order No for spare parts kit: 2480.21.00150

Stroke may, |~e—

1

Pressure medium: Nitrogen N, ﬂ

Max. filling pressure: 180 bar I *
Min. filling pressure: 25 bar M6 X 5

Working temperature: 0°C to +80°C deep ' ‘7\
Temperature related force increase: + 0.3%/°C - ‘DZZO T
Max. recommended extensions per minute: ——1¢32 01—
approx. 80 to 100 (at 20°C)
Max. piston speed: 1.6 m/s

X

Spring forces as per spring diagram. View X - Gas spring

=
=

B

Upon customers request, also available

QIROke | mmm— ——

unfilled, Order No 2482.22.00000...., Colour:

black _ &f }%?
M6 x 11 S>max V>max P>max
deep (2x)

2480.22..1 Gas spring, small dimension and low force

Order No* Strokemayx. | |min.
2480.22.00000.010.1 10 70 60

2480.22.00000.013.1 12.7 75.4 62.7
2480.22.00000.016.1 16 82 66

2480.22.00000.025.1 25 100 75

2480.22.0000O0.038.1 38.1 126.2 88.1
2480.22.00000.050.1 50 150 100
2480.22.00000.063.1 63.5 177 113.5
2480.22.00000.080.1 80 210 130
2480.22.00000.100.1 100 250 150
2480.22.00000.125.1 125 300 175

*complete with initial spring force

Spring force marking:

Initial spring force [daN] - Pressure [bar] - Colour:
.00050.- 45 -green

.00100.- 90 - blue

.00150. - 135 - red

.00200. - 180 - yellow

Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke >
.00050. 010 013 016 025 038 050 063 080 100 125

180 .00100. 17
T 165 .00150.

150 .00200. 16
_§ 135 g 1,5
2 120 S
g 5 14
3105 g b
i £
g 2 e 13
g 75 2 ]
s 60 o 12
S 4 T 11 / % |

3 V/ /2%
30 =
15 10 — T T
0 50 100 150 200 0 5 10 25 50 75 100 125
forcedaN ———— 9> stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
subject to alterations F169
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Gas spring, small dimension, low force
Mounting variations

2480.051.00150 () (1) 2480.053.00150 (5) ()

M5 (4x) .. P66 (2x)
*\ ‘7+ B-B 54 A-A
) :BiS»A =30
} T
> A s P O 2
38 x Q o i ~ b
] " I P R :
B [/an\y @ 1/an\\ 1
Y | + e e
\(/J}' T <3 = g | [7@x)
S 3
~.] - A=Y
Note:

Only gas spring with a stroke of 25 mm or
greater can be attached using the upper groove.
Only gas spring with a stroke of 38,1 mm or
greater can be attached using the lower groove.

Mounting examples:

T T T
——

9 + stroke —

<L

N

1

-
e

@ﬁJ
L14 5 + stroke =i

HT]

—~——54
gss

subject to alterations
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Gas spring, small dimension and low force

Description:

Gas spring will be delivered unfilled and can
only be used in a permanent connection
(valveless).

Note:
Initial spring force at 180 bar = 200 daN

Order No for spare parts kit: 2480.21.00150

Pressure medium: Nitrogen - N,

Max. filling pressure: 180 bar

Min. filling pressure: 25 bar

Working temperature: 0°C bis +80°C
Temerature related force increase: £ 0,3%/°C
Max. recommended extensions per minute:
ca. 80 to 100 (at 20°C)

Max. piston speed: 1,6 m/s

Spring forces as per spring diagram.

2480.23.

——

Stroke may.

012

| #0,25

| min:

P4
~N
|17 =

924,9 *01

G/

vQ‘eRO V%
%& |2
<
S>max Vgx P>Emax
2480.23.

Gas spring, small dimension
and low force

Order No Strokemax, lmin |
2480.23.00000.010 10 52 62
2480.23.00000.013 12.7 54.7 67.4
2480.23.00000.016 16 58 74
2480.23.00000.025 25 67 92
2480.23.00000.038 38.1 80.1 118.2
2480.23.00000.050 50 92 142
2480.23.00000.063 63.5 1085 172
2480.23.00000.080 80 125 205
2480.23.00000.100 100 145 245
2480.23.00000.125 125 170 295
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke -
180 17 010 013 016 025 038 050 063 080 100 125
170
160 16
=150 L.
S140 51
5
0 130 &
5120 g L4
¢ 110 =
<100 g 13 /
® 90 § 12
K gg T 11 // o’ e
60
0 50 100 150 200 0 5 10 25 50 75 100 125
forcedaN ———— 9> stroke in mm -
Pressure rise factor accounts for displacement but not external influences!
subject to alterations F171
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Gas springs
Standard
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Gas Spring, Standard
Mounting variations

2480.022.00250

55—
40—

I

2480.055.00250 2480.057.0025 2480.007.00250 2480.008.002503)
:Zﬁ[ = . - !

stroke

2480.010.00250.0553)

2480.010.00250.095*3)
74 o
1 - . | 0445 |~
e e s I @ oo
k4 L2 A 3 el
% i ‘ *jig TE*E'?‘H :hu jn *
1L 1 —
TN 8y T e B K5
! £ 9(2x) S M=oY 1
> i I e S ! B
P K %l }
77 ST
Q—» ‘7* \ rg P
915 | . | e L - 40—
O @ 7 —s2

Note:

2 Attention:
The spring force must be absor-
bed by the stop surface!

3) Not for use with composite
connection.

07.2014

subject to alterations



Gas spring, Standard

Note:

Initial spring force at 150 bar = 250 daN
Order No for spare parts kit: 2480.13.00250

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 50 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 80 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

2480.13.00250.

1938 02—

M6 x 8 deep

SR
@) VDI IS0
Iz e I
- - m
S>max | | Vomax | | Pomax Flex Guidé
2480.13.00250.

Gas spring, Standard

Order No Hubpmay, Imin. I

(4x)

2480.13.00250.010 10 60 70
2480.13.00250.013 12.7 627 754
2480.13.00250.016 16 66 82
2480.13.00250.019 19 69 88

2480.13.00250.025 25 75 100
M6 Valve 2480.13.00250.038 38.1 88.1 126.2
2480.13.00250.050 50 100 150
2480.13.00250.063 63.5 1135 177
2480.13.00250.080 80 130 210
2480.13.00250.100 100 150 250
2480.13.00250.125 125 175 300
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke »
00250 013 019 )
150 . . 1,40 010 016 _ 025 038 050 063 080 100 125
T 140 1,35
1130 130
5120 s
;110 L /
2 100 212
% 90 £ 115 / /
o Y/
5 b e
70 1,05 |
60 d —
50 1,00 ME— 7
50 100 150 200 250 0 5 10 25 50 75 100 125
—— forcedaN ——p stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
07.2014

subject to alterations
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FIBRO

Gas Spring, Standard
Mounting variations

2480.011.00500.2

2480.011.00500

2480.011.00500.1

2480.022.00500

Lol | T
}

i Ll
m‘% 615 (2x) % IT

[

Y
A4
915 (2x)

70—
50

2480.044.03.005002 2480.044.005002 2480.010.00500.0953)

2480.010.00500.180*3)

80 ! 28 o ‘ 952
&l 2 I otha i b
T
5 EEEE [at e N A +
i N HH HH B
N & T | | 3
60
- ! N T
fan) <) i ) T
2 N =Y 1 WA | I
L P S ey
S — 1 o 455 |=—
- I 4

Note:

2 Attention:
The spring force must be absor-
bed by the stop surface!

w

Not for use with composite
connection.

=)

Square collar flange, non-ro-
tating, fixing for composite
connection.

w

Machine screws with hexa-
gonal socket (compact head
recommended)

11.2014

subject to alterations



Gas spring, Standard

Note:

Initial spring force at 150 bar = 470 daN
Order No for spare parts kit: 2480.13.00500

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 50 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 40 to 80 (at 20°C)

Max. piston speed: 1.6 m/s

2480.13.00500.
é 020
LT

|+0,25

< RO V‘o —

7]
=]

— P40 | 93> <
A [ ‘ 45,2 201 Z3]
e Kl%j/\; n n
<
Ssmax | Vsn Flex Guide™
>max P>max
2480.13.00500.
View X Gas spring, Standard
Order No Strokemax.  Imin. |
M8x12,5 deep 24580.13.00500.010 10 95 105
(2x) 2480.13.00500.013 127 977 1104
2480.13.00500.025 25 110 135
G /s Valve 2480.13.00500.038 38.1 123.1 161.2
2480.13.00500.050 50 135 185
——120/=— 2480.13.00500.063 635 1485 212
2480.13.00500.080 80 165 245
2480.13.00500.100 100 185 285
2480.13.00500.125 125 210 335
2480.13.00500.160 160 245 405
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke >
150 .00500. 17 010 013 025 038 050 080 100 160
T14o T 16
130
& 120 g 15
g 110 e 14
2 100 2
g 90 v 13
$ g0 g 12 _—
| Zg 11 // |
50 1,0 ! T
0 100 200 300 400 500 10 25 50 100 150 160
—— forcredaN ——p stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
03.2015

subject to alterations
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FIBRO

Gas Spring, Standard
Mounting variations

2480.011.00750.3

2480.011.00750

2480.011.00750.1

2480.022.00750

75—

6,5
|
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|

= )
'
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7 50,2 s

I
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| ——

@ {1
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S
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14,2
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—= 40
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/
é =

- 60—
130
gL
Bl el

* ]‘.10

o

2480.010.00750.1153)
2480.010.00750.190*3)

. ~=@57
—— (2)51,2 |

7
(R
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f ] -

N Py n
P8 T80T T oy
—— = - 3D |- n T *0

el St 2 REES
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T p 1 1 *
[y 1 s *

) 7
W N ™
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DIN 74 - Km 8 (2x Q e18_| |

Note:

2 Attention:
The spring force must be absor-
bed by the stop surface!

3) Not for use with composite
connection.

=)

Square collar flange, non-ro-
tating, fixing for composite
connection.

)

Machine screws with hexa-
gonal socket (compact head
recommended)

11.2014

subject to alterations



Gas spring, Standard

Note: 2480.13.00750. -

Initial spring force at 150 bar = 750 daN

Order No for spare parts kit: 2480.13.00750
Order No for spare parts kit: to Renault stan-
dard EM24.54.700 2480.13.00750.R

Gas spring to Renault standard EM24.54.700
Order No (example): 2480.13.00750. .R

1) Special stroke lengths
Not for gas springs to Renault Standard

Stroke max
<]£
i
¥
_3ﬂ
{ =

EM24.54.700. + —A—LL
L e
Pressure medium: Nitrogen N, ~R2 * i g
Max. filling pressure: 150 bar U’[T
Min. filling pressure: 25 bar ) al 046 |
Working temperature: 0°C to +80°C e
Temperature related force increase: + 0.3%/°C - £
Max. recommended extensions per minute: n
approx. 15 to 40 (at 20°C) 16,4
Max. piston speed: 1.6 m/s I ~
for 2480. ... R: 2.0 m/s | i *i
e VDI iSO
— @43 |
osozai—
%& Kl%j/\; ||£u
é - ™
Smex | Vpmax | Fomex | ME5°
2480.13.00750.
) ) Gas spring, Standard
View X - Gas spring
Order No Strokemax. lmin. |
2480.13.00750.013 12.7 107.7120.4
2480.13.00750.025 25 120 145
2480.13.00750.038 381 133.1171.2
G /s valve M8 x 12,5 deep 2480.13.00750.050 50 145 195
%) 2480.13.00750.063 63.5 1585 222
2480.13.00750.075 1) 75 170 245
2480.13.00750.080 80 175 255
2480.13.00750.088 1) 87.5 182.5 270
2480.13.00750.100 100 195 295
2480.13.00750.113 1) 1125 207.5 320
2480.13.00750.125 125 220 345
2480.13.00750.138 1) 137.5 232.5 370
2480.13.00750.150 1) 150 245 395
2480.13.00750.160 160 255 415
2480.13.00750.175 1) 175 270 445
2480.13.00750.200 200 295 495
2480.13.00750.225 1) 225 320 545
2480.13.00750.250 250 345 595
2480.13.00750.275 275 370 645
2480.13.00750.300 300 395 695
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke »
063 _ 080 113 138 160
150 .00750. 17 (013025038050 075 088100 _ 125 150 _ 175 200 225 250 275 300
T14o Tl'e i / A g - A
Egg 5 15 ////" AN zi///,/ 5 7
z S S 0 7 A T
g 110 € 14 v 4% B 1 ’/ == ="
g 100 I NI sl 2 == i
s 90 [T 7 A = =
& g0 £ 12 | ,”/’: "’/"fi'/‘/“_/ =17
57 & T
60 11 ="
50 1,0 b
200 300 400 500 600 700 010 25 50 75 100 125 150 200 250 300
—— forredaN ———» stroke in mm >

Pressure rise factor accounts for displacement but not external influences!

subject to alterations 10.2014
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FIBRO

Gas spring, Standard
Mounting variations

2480.011.01500

2480.011.01500.2

2480.022.01500

. \NNA.} '/ [ J
© - 0
SN 78 ST
|~—100 —= ’ ‘*100 *‘
— - —— 73,5 =
735 [+ . 2
I 5] S ! b s
N < o n §l ; =
SR e Q S §§%§ — 3
~ e [
el = S e i
= I e <20
DIN74-_§ 9y 915 (4x) = S |
Km 8 (4x) ,l\‘\”” 472 :V AN T‘H;o ‘ N
iy R e
20 | |= |p11 99 (4x) L _[To11 (ax
DIN 74 - Km 10 (4x) | |.218(4x)
2480.055.01500 2480.057.0150 2480.008.015003)
:Zﬁ[ =
2y M6 (4x)
= i =
(o))
Lo I Y 7 == A s —
_ v
% 3 75,2 15

@

2480.064.015004 2480.044.015002 2480.010.01500.1303 2480.045.015002
A-A E- -— 115 2480.010.01500.205*3)
) 90
—=52,5 = 3 B+ % 4
* 7 - B L
10 Um» il *c\ < l\ % =]
— tn NS =5 N 7
ﬁ”}*hﬂkﬁhu L z w’%*&e i
\3\ il N * A < 10+01
~=73,5= ——143,5¢ l=— PR I L
* 160 + 8 10
1129 28—~
1 —— "\ﬁ‘ B’%ﬂ* 32
o =
TJ[ [ © i U
137 m RE ; \]
~ . T [ =5
Q 7z ©
2480.044.03.015002 Note:
2 Attention:

Q 125 *
21— 90 o
|20 =90 i RS I
ul o i (U 1113
‘-li" = ‘TT‘{}‘T x‘ * '5 1% ~
=7 KRR LS it/
Tl e = 4
‘“‘f—{% r;lom,l \I —w00——
. h
$14,5 kR @) O =
DIN 74 - Km 12 (2x) ) p135]] [}
DIN 74 - Km 8 (2x Q 220 _| |

The spring force must be absor-
bed by the stop surface!

w

Not for use with composite
connection.

2)

Square collar flange, non-ro-
tating, fixing for composite
connection.

w

Machine screws with hexa-
gonal socket (compact head
recommended)

11.2014

subject to alterations



Gas spring, Standard

Note:

Initial spring force at 150 bar = 1500 daN

Order No for spare parts kit: 2480.12.01500
Order No for spare parts kit: to Renault stan-
dard EM24.54.700 2480.12.01500.R

Gas spring to Renault standard EM24.54.700
Order No (example): 2480.12.01500. .R

1) Special stroke lengths
Not for gas springs to Renault Standard
EM24.54.700.

Pressure medium: Nitrogen N,
Max. filling pressure: 150 bar

2480.12.01500.

Stroke max.

—— 0

36

3 min.

= ©

T
7

i

Min. filling pressure: 25 bar J S
Working temperature: 0°C to +80°C S
Temperature related force increase: + 0.3%/°C T O£
Max. recommended extensions per minute: -
approx. 15 to 40 (at 20°C)
Max. piston speed: 1.6 m/s
for 2480. ... R: 2.0 m/s 16,4
+ {1
=—1 % VDI SO
3? 4} X °°* S
| ¢67 -]
= §75,2 201 |=— I )%;/\; u»&u
é
S>max V>max Psihax Flex Guide
2480.12.01500.
View X - Gas spring Gas spring, Standard
Order No Strokemax. lmin. |
2480.12.01500.013 1) 127 1223 135
2480.12.01500.025 25 135 160
2480.12.01500.038 381 148.1186.2
2480.12.01500.050 50 160 210
G s valve M8x125deep  3280.1201500.063 635 1735 237
—1 40 - (%) 2480.12.01500.075 1) 75 185 260
2480.12.01500.080 80 190 270
2480.12.01500.088 1) 87.5 197.5 285
2480.12.01500.100 100 210 310
2480.12.01500.113 1) 1125 222.5 335
2480.12.01500.125 125 235 360
2480.12.01500.138 1) 137.5 247.5 385
2480.12.01500.150 1) 150 260 410
2480.12.01500.160 160 270 430
2480.12.01500.175 1) 175 285 460
2480.12.01500.200 200 310 510
2480.12.01500.225 1) 225 335 560
2480.12.01500.250 250 360 610
2480.12.01500.275 275 385 660
2480.12.01500.300 300 410 710
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke »
063 080 113 138 160
150 .01500. 17 (013025038050 075 088100 _ 125 150 _ 175 200 225 250 275 300
T14o T 16
130
£120 5 15 ]
gllO E 14 _ / ”,/’/ - —';/, ///
Lol e
® g0 g1, R e e e
£ 70 g ’/;’/;‘/“'Eff:’:""—/—
11 ===
60 =T
50 10 =" \
400 600 800 1000 1200 1400 1600 010 25 50 75 100 125 150 200 250 300
forcedaN ——— 9> stroke in mm -
Pressure rise factor accounts for displacement but not external influences!
subject to alterations 10.2014
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FIBRO

Gas spring, Standard
Mounting variations
2480.011.03080__\ 2480.011.03000.2f} 2480.022.03000
QO s O-== 0 2.
wﬁ 120-= 775‘5:" .
f=—120— ng,
275 4 gy i
ir@\@“ﬁ =) | 3‘5‘ i f% 3 i
S L o - o ‘:'7@ 0/
NS B jﬂ()@;_eﬂi N
= = 915 (4x N
920 ¢ N - ﬁ3,5‘(4x) Rt
bl F : P
R ol T | 8
o $H_ﬁ o? N 99 (4x) BKal 913 (4x
_||.0135 N 920 (4x)
2480.055.03000 2480.057.0300
M6 L ax M6 (4x) ax
& 8 ;
y 9952 %s o

2480.010.03000.1403)
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z ~— 145 - 110=—
M6 (2x) £y 67,5 +ﬁ o 9108 |~ _ 110
' L i () Somes N =q[1
A 0 n 1 s o —Ha
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i AL 1 T ‘
I ‘ —90—1| I ! ¥ 3R 465 L0+
195 o - e
~110— o m 13@ T 135 %8
m —y ] L | |—-—
4125 "92>‘ * i ‘ H»L 35
S | sRICel g
T $ 3 f 170 8 1 ¢
[l A | 12288
e - jiSE /
Q@ = Q T &
2480.047.030002 _ 2480.044.03.030002 Note:
Q |~— 140 2) Attention:

— 26| 110 SunE
—— ¢2Li* ”:63,5:‘* IL it r vy
B = * BB é g =
L = Ot ) 1
clZil FREE i ERaL iR
Q| -
L % } v *
| $~T 104‘0-'1 L\i — 115 ]
] " 2 ) %
©14,5 4 &) S

DIN 74 - Km 12 (2x)
DIN 74 - Km 8 (2x

!
o
m
9135 [ |}
020_|

The spring force must be absor-
bed by the stop surface!

w

Not for use with composite
connection.

=)

Square collar flange, non-ro-
tating, fixing for composite
connection.

)

Machine screws with hexa-
gonal socket (compact head
recommended)

11.2014

subject to alterations



Gas spring, Standard

Note: 2480.13.03000.

Initial spring force at 150 bar = 3000 daN

Order No for spare parts kit: 2480.13.03000
Order No for spare parts kit: to Renault stan-
dard EM24.54.700 2480.13.03000.R

Gas spring to Renault standard EM24.54.700
Order No (example): 2480.13.03000. .R

1) Special stroke lengths rv%i

Not for gas springs to Renault Standard
EM24.54.700.

Stroke max.

Pressure medium: Nitrogen N,
Max. filling pressure: 150 bar ~— 90
Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 15 to 40 (at 20°C)

Max. piston speed: 1.6 m/s

for 2480. ... R: 2.0 m/s

| £0.25

| min.

16,4

i P
pE=l BTN

S

FIBRO

—=— 95,2 01 |=— - i‘ K‘%ﬁ% ||£u
Somax | Vpmax | Pomax | MO
2480.13.03000.
View X - Gas spring Gas spring, Standard
Order No Strokemax. Imin. |
2480.13.03000.013 1) 127 1323 145
2480.13.03000.025 25 145 170
2480.13.03000.038 38.1 158.1196.2
2480.13.03000.050 50 170 220
M8 x 12,5 2480.13.03000.063 63.5 1835 247
(1x) ! 60 | _deep (4x) 2480.13.03000.075 1) 75 195 270
2480.13.03000.080 80 200 280
2480.13.03000.088.1 1) 87.5 207.5 295
2480.13.03000.100 100 220 320
2480.13.03000.113 1) 1125 2325 345
2480.13.03000.125 125 245 370
2480.13.03000.138 1) 137.5 257.5 395
2480.13.03000.150 1) 150 270 420
2480.13.03000.160 160 280 440
2480.13.03000.175 1) 175 295 470
2480.13.03000.200 200 320 520
2480.13.03000.225 1) 225 345 570
2480.13.03000.250 250 370 620
2480.13.03000.275 1) 275 395 670
2480.13.03000.300 300 420 720
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke »
063 _ 080 113 138 160
150 .03000. 17 (013 025 038050 075 088 100 125 150 175 200 225 250 275 300
Tmo T 16 > =
1130 I , 07 - pies
& 120 5 15 ; A Z —=f -~
g 110 E o, ///',' L 4’ ]
CNBVIGNY %7 G e
S 90 i I D P A S s eing
& o L |t e
€ 70 = ! Z e e e e
60 11 = =
50 1,0 b——
800 1200 1600 2000 2400 2800 3200 0 10 25 50 75 100 125 150 200 250 300
—— forcedaN ——p stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
10.2014

subject to alterations



FIBRO

Gas spring, Standard
Mounting variations

2480.011. 05000

o 1
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170 2 Attention:
— 50 |~ * The spring force must be absor-
3614 | 130 1 o T bed by the stop surface!
—— 1 5 N
| \Q)ZLE "88 9" ) (2 R 7i & 3) Not for use with composite
K o < connection.
~ - N — —
w| P H+ i THOT }3 = LA~ 9 4 Square collar flange, non-ro-
by © m i | tating, fixing for composite
el |/ A ] * * 8 i 8 P
o © connection.
r“--‘ *‘g 10+01 v [~—145 —= 5 Machine screws with hexa-
-l = %T == \i * gonal socket (compact head
11—1 | o AR . recommended)
9175 % i A
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Gas spring, Standard

Note: 2480.13.05000.

Initial spring force at 150 bar = 5000 daN

Order No for spare parts kit: 2480.13.05000
Order No for spare parts kit: to Renault stan-
dard EM24.54.700 2480.13.05000.R

Gas spring to Renault standard EM24.54.700
Order No (example): 2480.13.05000. .R

Stroke max.

1) Special stroke lengths +
Not for gas springs to Renault Standard ===
EM24.54.700. [

n
Pressure medium: Nitrogen N, QT
Max. filling pressure: 150 bar — 115 =
Min. filling pressure: 25 bar
Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 15 to 40 (at 20°C)
Max. piston speed: 1.6 m/s
for 2480. ... R: 2.0 m/s

| £0.25

| min.

FIBRO

16,4 ROV, —_—
T o VDI IS
; + * K
S’A 4x ® P )
- 5112 = < Z )%\; n !
—= ¢120,2 0} =— Ssmax | Vsmax Pomax | Flex Guide™
2480.13.05000.
View X - Gas spring Gas spring, Standard
Order No Strokemax. Imin. |
2480.13.05000.025 25 165 190
2480.13.05000.038 381 178.1216.2
2480.13.05000.050 50 190 240
2480.13.05000.063 63.5 203.5 267
G Ys valve M10x 16 2480.13.05000.075 1) 75 215 290
(1x) deep (4x) 2480.13.05000.080 80 220 300
2480.13.05000.088 1) 87.5 2275 315
2480.13.05000.100 100 240 340
2480.13.05000.113 1) 112.5 252.5 365
2480.13.05000.125 125 265 390
2480.13.05000.138 1) 137.5 277.5 415
2480.13.05000.150 1) 150 290 440
2480.13.05000.160 160 300 460
2480.13.05000.175 1) 175 315 490
2480.13.05000.200 200 340 540
2480.13.05000.225 1) 225 365 590
2480.13.05000.250 250 390 640
2480.13.05000.275 1) 275 415 690
2480.13.05000.300 300 440 740
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke »
063 _ 080 113 138 160
150 .05000. 17 025 038 050 075 088100 125 150 175 200 225 250 275 300
140 ,’, ! S <) el el
Ilso T 1,6 II P / // / // /1, ’,/’ ”’/’
F10 5 15 / S
gllO E 14 // %4 / /% /,4/ /‘ g 4-’ /
g 100 2 N / /// AT ey
S 90 i 7 LA =
g“ 80 ﬁ 1,2 // I////’f?/:”//f‘/,—’—//
£ 70 = %é%/» oA
11 ==
60
50 1,0 T T
1600 2000 3000 4000 5000 0 10 25 50 75 100 125 150 200 250 300
—————— forcedaN —————— > stroke in mm -
Pressure rise factor accounts for displacement but not external influences!
10.2014
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FIBRO

Gas spring, Standard
Mounting variations

2480.011.07500 2480.011.07500.2 2480.022.07500
T e
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e el
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2480.044.03.075002 Note:
200 2 Attention:
* The spring force must be
* o0 absorbed by the stop surface.
L g 3) Note:
n .
3 e ji E Not for use with composite
o H o connection.
Hi it s ¢ 4 Square collar flange, non-
* i * rotating, fixing for composite
175 connection.
* 5) Machine screws with hexa-go-
A o nal socket (compact head
N\ S ™ recommended).
) p13,5 1 |}
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Gas spring, Standard

Note: 2480.13.07500.
Initial spring force at 150 bar = 7500 daN
Order No for spare parts kit: 2480.13.07500 *‘ 280 mﬁs
Order No for spare parts kit: to Renault stan- 1~
dard EM24.54.700 2480.13.07500.R * ‘
Gas spring to Renault standard EM24.54.700 é R
Order No (example): 2480.13.07500. .R o * R E
o n
1) Special stroke lengths & + R i
Not for gas springs to Renault Standard £ *
EM24.54.700. mT Sy
~
Pressure medium: Nitrogen N, o ~— 145 —
Max. filling pressure: 150 bar
Min. filling pressure: 25 bar 9
Working temperature: 0°C to +80°C ]
Temperature related force increase: + 0.3%/°C T
Max. recommended extensions per minute: £
approx. 15 to 40 (at 20°C)
Max. piston speed: 1.6 m/s
for 2480. ... R: 2.0 m/s
16,4 V??ROV% —— | —
" VDI IS
! * Tl
el x || e e o[ e
~— 142 — é H T
—— 9150,2 01 |=— S>max Vgx P>Emax Flege
2480.13.07500.
View X - Gas spring Gas spring, Standard
Order No Strokemax. Imin. |
2480.13.07500.025 25 180 205
- 2480.13.07500.038 381 193.1231.2
2480.13.07500.050 50 205 255
2480.13.07500.063 63.5 2185 282
G Ys valve M10 x 16 2480.13.07500.075 1) 75 230 305
(1x) deep (4x) 2480.13.07500.080 80 235 315
2480.13.07500.088 1) 87.5 2425 330
2480.13.07500.100 100 255 355
2480.13.07500.113 1) 1125 267.5 380
2480.13.07500.125 125 280 405
2480.13.07500.138 1) 137.5 292.5 430
2480.13.07500.150 1) 150 305 455
2480.13.07500.160 160 315 475
2480.13.07500.175 1) 175 330 505
2480.13.07500.200 200 355 555
2480.13.07500.225 1) 225 380 605
2480.13.07500.250 250 405 655
2480.13.07500.275 1) 275 430 705
2480.13.07500.300 300 455 755
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke »
063 _ 080 113 138 160
150 .07500. 17 025 038 050 075 088100 _ 125 150 175 200 225 250 275 300
e I o
EIZO g 15 // // ’//:’/X/’,/’ == = %
2 110 g, // A A A P i
2 100 2" / A T e
5 90 g 13 // ¢ %/,’ 5 ;: //,;s___/
5 80 £ 12 o e
< 70 = A e
0 11 T
50 1,0 b——d
2500 3500 4500 5500 6500 7500 010 25 50 75 100 125 150 200 250 300
—————— forcedaN ————— > stroke in mm -

Pressure rise factor accounts for displacement but not external influences!

subject to alterations 10.2014
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FIBRO

Gas spring, Standard
Mounting variations
2480.011.10000.2 e 2480.011.10000 - 2480.022.10000
— O 2 @ "9
~—210 —=—| ~—210 —=— —
‘<170>‘ 5 ‘<170>‘ s
et | L Pt
]85 T~ o RS TLET S
* L@g‘ @7+T * L@ 75} \T

| E&Cﬂ

(817 (ax)
2480.057.1000 2480.007.10000 :
M6 (4x) 2 i
= i o N —
~ |
A
P —sg e ey (<16

il :
$195,2%55 N : .
T A=Y
9175 !
—(4x) 210 .
(E% f170 ‘¢ /,,-»\,\. r :
> ﬁ% FET XK

— A+

~ . 6

W |

) I

)]
PG AN 4 .2
) i —
I
&" ~—240 240

-

70
10 =

%

*‘ 1

11.2014 subject to alterations



Gas spring, Standard

Note:

Initial spring force at 150 bar = 10000 daN

Order No for spare parts kit: 2480.12.10000
Gas spring to Renault standard EM24.54.700
Order No (example): 2480.12.10000. .R

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:

2480.12.10000.

30 [~=—

Stroke max. [=—

15 [Tae

33,5 |=—

‘

approx. 15 to 40 (at 20°C) |<— 9190 —=|
Max. piston speed: 1.6 m/s "
£
16,4
V??ROV% — —
+ ) VDI ISO
+ : J" i T
ﬂ X w* e 2 n
=~ $186,65 S : e
l=—195.02, —= S>max | V>max Pshax | FlexGuide
2480.12.10000.
ViewX - Gas spring Gas spring, Standard
M12x16 Order No Strokemax.  Imin. |
deep (4x) 2480.12.10000.025 25 185 210
2480.12.10000.038 38.1 198.1 236.2
2480.12.10000.050 50 210 260
2480.12.10000.063 63.5 2235 287
G Ys valve 2480.12.10000.080 80 240 320
e 2480.12.10000.100 100 260 360
(1x) 2480.12.10000125 125 285 410
2480.12.10000.160 160 320 480
2480.12.10000.200 200 360 560
2480.12.10000.250 250 410 660
2480.12.10000.300 300 460 760
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke >
150 .10000. 17 025 038 050 063 080 100 125 160 200 250 300
Tuo T 16
130
£120 g5
il I VAV
g 100 2 /
S 90 g 13
& go % 12 / / 11T —1T —]
S 70 a /é//
60 11 —
50 1,0 T T T T
2000 4000 6000 8000 10000 0 10 25 50 75 100 125 150 200 250 300
force daN stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
subject to alterations 10.2014

FIBRO



FIBRO

F190

subject to alterations



Gas springs
HEAVY DUTY

F191



FIBRO

Gas Spring, HEAVY DUTY
Mounting variations

2480.011.00500.i 2480.011.00500 2480.011.00500.1 2480.022.00500
[~ ~ e
Q hn @ - @
e Wy o S .
p15(2x) 7 915(2x) %.n.; ~
NN 39 ~ )
SRl AT ot -
TP 1 o 1 =50
R | [Ea o
* * 7\- 1 2175\ f A ~N * ©
M1 | (2X) |29 (2x) 215 (2x) SNy
— 70— v N
-50 Km 8 (4x) ‘450% & o
N 7 7 Z 7 20
[ )- ) ) - ™
(1P Oy e 19 | iR i
o o AP =] o o BB o o o 172} ] =) I =
N~ N Nty R3% N ~ N WY ~N ~ o \g@r ~N |
* R e el ledan
2480.055.00500
& 5 E
21 21
| o
y

29 (4x)

B

—

W

50

—25
&
f
\
€

~=56

80

2480.010.00500.0953)

+ S W
; ~ -
W N ah
a1 f
3 I f
| Bty I o
Ipm) g =i
2x) ? = !
[~ % :
A e ﬂjf
\\§% f;* 1 \ 7% < ©
82 ,5:’7 IS *i
. e o ST = 455 |=
@ @ 7}7 g |~ 64—
2480.064.00500 Note:
A-A = } 2) Attention:

stroke|

M5 (2x)

—

wgso»
e

b ALY i
V_A;,, J@ +

The spring force must be absor-
bed by the stop surface!

3) Not for use with composite
connection.

=)

Square collar flange, non-ro-
tating, fixing for composite
connection.

)

Machine screws with hexa-
gonal socket (compact head
recommended)

6)

Installation height increased
from 22 mm to 23 mm according
to VDI 3003.

02.2015

subject to alterations



Gas spring HEAVY DUTY

Note:

Initial spring force at 150 bar = 740 daN
Order No for spare parts kit: 2488.13.00750

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 15 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

2488.13.00750.
_E +¢25m—6

11025

16,5

I min:

b -

<
! @) *J
HIES :
R
—— 040 [=— V?v Véb
7 essa (PED)
Tl
Iz Iz | I
=
Ssmax | Vsmax Pomax | Flex Guide"
Overtravel 2488.13.00750.
protection Gas spring HEAVY DUTY
‘ M8x16 deep
k (2x) Order No Strokemax.  Imin, |
2488.13.00750.013 13 98 111
G Ys Threaded 2488.13.00750.025 25 110 135
connection 2488.13.00750.038 38 123 161
M6 Valve —120/=— 2488.13.00750.050 50 135 185
2488.13.00750.063 63 148 211
2488.13.00750.075 75 160 235
2488.13.00750.080 80 165 245
2488.13.00750.100 100 185 285
2488.13.00750.125 125 210 335
2488.13.00750.150 150 235 385
2488.13.00750.160 160 245 405
2488.13.00750.175 175 260 435
2488.13.00750.200 200 285 485
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke »
150 .00750. 17 013 025 038 050 063 075 080 100 125 150 160 175 200
1130
£120 5 15
v 110 3 14 — 1 —
% 100 2 |
3 90 v 13
& g0 21, vz =
< 70 s / = —
11 %
60
50 10 % ‘
0 200 400 600 800 0 10 25 50 100 125 150 175 200
forcedaN ——— 9> stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
02.2015
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FIBRO

Gas spring HEAVY DUTY
Mounting variations

2480.011.00750.3 2480.011.00750 2480.011.00750.1 2480.022.00750

) Q = Q

Fs
il

(AT

M10 (2x)

Chanlnn

T

75—
6,5

E

ﬁ 30
&
\-
&
61

110
2480.064.007504 2480.044.007502 2480.010.00750.1153) 2480.045.007502
AA - o] % 2480.010.00750.190* 3 s
M5 (2x) 2y = 40 = ( ) . ——
LT i =Rl e
< ili ¢ K o
T | el T AR 217 M ) el |
i LR H e
i i IR * i < 10+01
* -~ 60 = * ——134 5 = ] —
130 1
By
€5 9(2x) (D) |
L1 »ﬁ 12000
P NS
S : ‘
el . Wi
i Gl g S M
110 - ™ IA{T1L &
=5 )
P — S [WlIli=S
@ T )
2480.044.03.007502 Note:
90 2 Attention:
* The spring force must be absor-
" bed by the stop surface!
I oy - 3) Not for use with composite
‘ tl il Ji,g connection.
n| L | [T £ n ° 4 Square collar flange, non-ro-
<1 Slneih }3 |l Bl i/ - tating, fixing for composite
A1 | \@\ 3 HH ‘i
[N/ o @ thih + I connection.
M R e 68 5 Machine screws with hexa-
2 }10%04 \i 1 gonal socket (compact head
- h Z recommended)
2 fan) o
Z | ™
DIN 74 -Km 10 (2 p11 ]| [}
DIN 74 - Km 8 (2x & o18_| |

11.2014
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Gas spring HEAVY DUTY

Note:

Initial spring force at 150 bar = 920 daN
Order No for spare parts kit: 2488.13.01000

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 15 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

2488.13.01000.

17,5

| £0,25

| min.

I

H
&

B

mn
S U, | m—| e
R & VDI IS
4(050,210'1\* o
%& Kl%j/\; 1 l
<
Ssmax | Vsmax Pomax Flex Guide™
View X = = E—
overtrave 2488.13.01000.
protection MEx16 deep Gas spring HEAVY DUTY
Order No Strokemax.  Imin, |
2488.13.01000.013 13 108 121
2488.13.01000.025 25 120 145
GY/s T*;Teaded 2488.13.01000.038 38 133 171
RXQQ/‘;?V':" |20 |~ 2488.13.01000.050 50 145 195
2488.13.01000.063 63 158 221
2488.13.01000.075 75 170 245
2488.13.01000.080 80 175 255
2488.13.01000.100 100 195 295
2488.13.01000.125 125 220 345
2488.13.01000.150 150 245 395
2488.13.01000.160 160 255 415
2488.13.01000.175 175 270 445
2488.13.01000.200 200 295 495
2488.13.01000.250 250 345 595
2488.13.01000.300 300 395 695
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke »
075 160
150 .01000. 17 013 025 038 050 063 ' "080 100 125 150 175 200 250 300
T140 T 16
| 130
& 120 s 15
2 100 2 =
g 90 g 13 A [ —
gﬂ 80 % 1 /4/ //
2 s /://
S 70 " L=
60
50 1,0 ‘ ‘
0 200 400 600 800 1000 0 10 25 50 75 100 125 150 200 250 300
force daN stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
subject to alterations F193
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FIBRO

Gas spring HEAVY DUTY
Mounting variations

2480.011.01000

——

W

2480.011.01000.2

r\_«./

2480.022.01000

=7 -

=100 =
- 73,5

2480.064.010004

(’ ; ) 018

2480.044.03.010002
108
1
N~
[ A
= IRE~
a n
M i R
| 84 *
1
fan) o
%) Y =
prall [}

2480.007.01000

Note:

2 Attention:
The spring force must be absor-
bed by the stop surface!

4 Square collar flange, non-ro-
tating, fixing for composite
connection.

5) Machine screws with hexa-

gonal socket (compact head
recommended)

02.2015

subject to alterations



Gas spring HEAVY DUTY

Note:

Initial spring force at 150 bar = 1500 daN
Order No for spare parts kit: 2488.13.01500

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 15 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

2488.13.01500.

15 e

stroke max.

19 |

| +0,25

min.

I ,
Ix o

@56 =
—= (63,201 |~

10,5

——

View X

Overtravel
protection

SRk
Iz /el 1]
_
Smax vgx Pomax Flegew
2488.13.01500.

Gas spring HEAVY DUTY

. M8x16 deep Order No Strokemax.  Imin. |
2 (6) 2488.13.01500.013 13 108 121
2488.13.01500.025 25 120 145
2488.13.01500.038 38 133 171
G'/g Valve 2488.13.01500.050 50 145 195
2488.13.01500.063 63 158 221
A 20 ‘( 2488.13.01500.075 75 170 245
e 2488.13.01500.080 80 175 255
2488.13.01500.100 100 195 295
2488.13.01500.125 125 220 345
2488.13.01500.150 150 245 395
2488.13.01500.160 160 255 415
2488.13.01500.175 175 270 445
2488.13.01500.200 200 295 495
2488.13.01500.250 250 345 595
2488.13.01500.300 300 395 695
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
ors nominal stroke »-
150 .01500. 17 , 013025 038050 063 080 100 125 150160 175 200 250 300
1130
£120 5 15
v 110 3 14 -
% 100 2 L
S 90 g 13 —
%’ 80 2 12 //////
S 70 = o
11
60
50 1,0 ‘ ‘
0 400 800 1200 1600 010 25 50 75 100 5 150 200 250 300
force daN stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
subject to alterations 02.2015
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FIBRO

Gas spring HEAVY DUTY
Mounting variations

2480.011.01500

2480.011.01500.2

2480.022.01500

— (&
VAR S
7/
=— 1001
e s
' 1R *Lt@L S !
FHdo T 9]= 1 S | ok o
§ o x@(%q IS SR &f@;:j 3
~ 8 o] 1 —
* ”\@ ”\:‘j L 7@__@| j
r@’ © 15— 11 (4x)
et | P
m X, N H i T
I W T 411 il | S
e || T ot T 11 _ettax)
DIN 74 - Km 10 (4x) | |.918(4x)
2480.055.01500 2480.057.0150 2480.007.01500 2480.008.015003)
::ﬁ[  — X "/-ﬁ =
£y M6 (4x) B
' \ = TR ——H
o !
R~ N - ||
| ! e
) © $75,2 15 '
1 (ax) B

Q

2480.064.015004 2480.044.015002 2480.010.01500.1303) 2480.045.015002
A-A - -~ 115 2480.010.01500.205*3 %
—=—{525 |=— s [ % 4
T T I 7 W
b " f Y 2
g1l | SERIINA W i
— i === 2P
i AL Sl B |
n \3\ ] N * A < 10+01
I 735 I a5t ==
i1l Eﬁz‘x) 135 =
* i H-T <32
1o : i «%},,
m Y
* ‘| + @ - 7\3!‘ b /]
137 m RE ; \]
i I i1 =E: B8
Q W
2480.047.015002 _ 2480.044.03.015002) Note:
;-: 125 2 Attention:
e 35 = * The spring force must be absor-
7 ‘ 90 ~ bed by the stop surface!
(2] = LI d a
177 1g20 EBSj [ 22 I 3) Not for use with composite
"‘* * bty =5 Jig connection.
ey | |
0 ,,i I3 “rT‘@‘{ { * 'Vg I} - ) Square collar flange, non-ro-
s A Ylisi | ] i HH tating, fixing for composite
—FATH ~ [T * connection.
4 Q m
R e T10°0: * [~—100 —= 5) Machine screws with hexa-
|- = \i gonal socket (compact head
A | o recommended)
<

DIN 74 - Km 12 (2x)
DIN 74 - Km 8 (2x

7))
\%

13,5

@ = [

11.2014
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Gas spring HEAVY DUTY

Note:

Initial spring force at 150 bar = 2400 daN
Order No for spare parts kit: 2488.13.02400

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 15 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

2488.13.02400.

] £0,25

2] =

E

L

~
I
i i, ——
o]l VDI IS
— | 367 = G 1/g Valve B
—— ¢75’2 0,1 |——-—o
e Kl%j/\; ||£u
<
S>max V>max Psihax Flex Guide
e 2488.13.02400
M8x16 deep T :
(4x) Gas spring HEAVY DUTY
A Overtravel
. X protection Order No Strokemax,  Imin. |
S T - 2488.13.02400.025 25 135 160
‘ 2488.13.02400.038 38 148 186
2488.13.02400.050 50 160 210
G1/g Valve 2488.13.02400.063 63 173 236
—! 040 |=— 2488.13.02400.075 75 185 260
2488.13.02400.080 80 190 270
2488.13.02400.100 100 210 310
2488.13.02400.125 125 235 360
2488.13.02400.150 150 260 410
2488.13.02400.160 160 270 430
2488.13.02400.175 175 285 460
2488.13.02400.200 200 310 510
2488.13.02400.250 250 360 610
2488.13.02400.300 300 410 710
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke »
075 160
150 102400, 17 025 038 050 063 080 100 125 150 175 200 250 300
7 ,
Tue T 16
| 130
5 120 s 15
< 110 i I/
5 / g 14
2 100] k] / / L
g 9% g 13 —
$ g0 7 5 12 / / f/ — ull
S 70 s - /// /%;,é
60 ’ —
50 L 1,0 ;
0 500 1000 1500 2000 2500 3000 0 10 25 50 75 100 125 150 200 250 300
force daN ———————p» stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
F195

subject to alterations
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FIBRO

Gas spring HEAVY DUTY
Mounting variations

2480.011.03000

e .

2480.011.03000.2

2480.022.03000

@ i

~— 120 =
~— 120 92 5
=92~ ‘O ]—%T S
e - LR 5 gE = i
5 o T SR 3
S & 3 IR S i b
! b“**j *(7)@ o S
= 915 (4x
920 * ¢13,5‘(4x) Rt
Ralva K, prTy
T | A =
ﬂ? 9 T NI ARET) @x) | | 13 (4x
—/|w0135 620 (4%)
2480.055.03000 2480.057.03000 2480.007.03000
: i
e

X> +2
y 995,2 +05 x

) o_”f\“o é
e Y
—~=— 130—
170

2480.044.030002 2480.010.03000.1403) 2480.045.030002
2480.010.03000.215*3)
- 67 |— 3
675~ Q s [ BT
* \rwrj * =1 (] 1L
n ¢ -H ~N
~ n D AR B\ 4Ks
— S K -+11 !
* iz b
g e
* A 10+01
46,5 1
=110~ o 135.°%0
@ T3S
[~ 92~ || 22
s U
A E} i 3 — /‘1
o — = ~ O y N
m 7 m Ak C
1 j s IIli==
©; @ *
( ) A ( )
—
2480.047.030002 . 2480.044.03.030002 Note:
Q 140 2) Attention:
— 40 |~ * The spring force must be absor-
-6 | 110 " T bed by the stop surface!
— ft— | m
L] le24 "63 5" [ ! — 3) Not for use with composite
0y b et 4 E = Ji: connection.
n = Ortr [ ] n
ol BT o ¥ S| ] | s 4 Square collar flange, non-ro-
sl [ * * © AL E ! 7 M o (Y tating, fixing for composite
* o b i ; * connection.
RS 1074 [~—115 —= 5 Machine screws with hexa-
= R‘T == \i * gonal socket (compact head
A | o AR o recommended)
914,5 gt i A
DIN 74 - Km 12 (2x) p135]] [ 1
DIN 74 - Km 8 (2x (G | 220 | |

11.2014
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Gas spring HEAVY DUTY

Note:

Initial spring force at 150 bar = 4200 daN
Order No for spare parts kit: 2488.13.04200

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 15 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

2488.13.04200.
gé ﬁ 960 m\—g

4—‘24+
Jo
[N

| £0,25

min.

+ {1
. * S, | m—| —
g L VDI IS
o
- ~ 387 = |\_G /g Valve Rk
—=| 95,2 01 |=—
@/é Kl%j/\; ||? ?u
é
S>max V>max Psihax Flex Guide
View X
measdeep  2488.13.04200.
(4x) Gas spring HEAVY DUTY
Overtravel
. .\/ protection Order No Strokemax  Ilmin. |
8 { 2488.13.04200.025 25 145 170
2488.13.04200.038 38 158 196
2488.13.04200.050 50 170 220
G1/s Valve 2488.13.04200.063 63 183 246
2488.13.04200.075 75 195 270
2488.13.04200.080 80 200 280
2488.13.04200.100 100 220 320
2488.13.04200.125 125 245 370
2488.13.04200.150 150 270 420
2488.13.04200.160 160 280 440
2488.13.04200.175 175 295 470
2488.13.04200.200 200 320 520
2488.13.04200.250 250 370 620
2488.13.04200.300 300 420 720
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke »
075 160
150 .04200. 17 025 038 050 063 080 100 125 150 175 200 250 300
Tue T 16
1130
8§ 120 g 15 2
o 110 E 14
2 100 2 ]
g9 g 13 — ;
® a0 5 12 %/// ]
S 70 s 1 % /:;/
60 ’
50 1,0 ‘ ‘
0 500 1500 2500 3500 4500 0 10 25 50 75 100 125 150 200 250 300
force daN stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
subject to alterations F197
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Gas spring HEAVY DUTY
Mounting variations

2480.011.05000

9 =
e
~— 140
a—‘ 109,5 [—F{?“
R

I

1]
o [T
g

iy

f

/s

=l
NG
> 8 |

2480.011.05000.2

2480.022.05000

@ i

i

140—
109,5 =
|

il
&3

2480.055.05000

F—~—

== 3
y ©9120,2 +05

| — o —-

91202 135 o ‘
g13 () B

Py ~ 130 !
\E% T 2095
X

ranY
Y

—~ 131

2480.064.050004) 2480.044.050002 2480.010.05000.1603) 2480.045.050002
A-A - l=— 165
140
—=—77,5 |~ *‘ 9130 ‘¢ :
! i “:rwr] i =B L
=] 0 [ £ i <
< o )] \ \ S
— N 0\*-—1 ==
e A L h ’%*lf m
L iH IR * i < 10+01
I —I 1025 =1 et o
220 11,5
n AN
130 £ 13 (2x) 28|~
1095 | ™ | e = 18— = 365
g e S X U
n ‘ % ‘ /
A 1 2 195 2 A (i
— !
oI N/ == R
/A 7 i —
Q@ A Q 7T W
2480.047.050002 . 2480.044.03.050002 Note:
;-: 170 2 Attention:
— 50 |~ * The spring force must be absor-
36 | 130 1 0 T bed by the stop surface!
{36~ LiL] d %}
| \GZLEi ESS gj ) (2 R 7i° 3) Not for use with composite
N ! =) < connection.
~ - N — —
o BT = i THOT 4 s n 4 Square collar flange, non-ro-
o + ® 2 i r~l © ing fixing f i
sl | * Py ] * HH * tatmg,t!xmg or composite
o © connection.
r“-“ *‘g 10+01 v [~—145 —= 5 Machine screws with hexa-
-l = %T == \i * gonal socket (compact head
11—1 | o AR . recommended)
9175 bt i N
DIN 74 - Km 16 (2x) p135]| [}
DIN 74 - Km 10 (2x & 920_| |
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Gas spring HEAVY DUTY

Note:

Initial spring force at 150 bar = 6600 daN
Order No for spare parts kit: 2488.13.06600

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 15 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

2488.13.06600.
*‘ @075 ‘7\/\78
*x’

| 0,25

S
[

* w\ + quROv@o —— | —
o1 VDI ISO
m_T ‘x ol ke
=
=112 = [\ G /s Valve 2 e | n n
—={ $120,2 01 |=— = H 3
S>max V>max Psihax Flex Guide
View X
M10x16 decp 2488.15?.06600.
(4x) Gas spring HEAVY DUTY
Overtravel
protection Order No Strokemax.  min. |
> 2488.13.06600.025 25 165 190
& 2488.13.06600.038 38 178 216
2488.13.06600.050 50 190 240
2488.13.06600.063 63 203 266
2488.13.06600.075 75 215 290
2488.13.06600.080 80 220 300
2488.13.06600.100 100 240 340
2488.13.06600.125 125 265 390
2488.13.06600.150 150 290 440
2488.13.06600.160 160 300 460
2488.13.06600.175 175 315 490
2488.13.06600.200 200 340 540
2488.13.06600.250 250 390 640
2488.13.06600.300 300 440 740
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke »
075 160
150 .06600. 17 025 038 050 063 080 100 125 150 175 200 250 300
Tue T 16
1130
5 120 s 15
T 110 2 1. ]
2 100 8" ]
g 90 g 13 ;
%80 ﬁ 12 ////
5 70 = » = |
60 ’
50 1,0 ; ’
0 1000 2000 3000 4000 5000 6000 7000 0 10 25 50 75 100 125 150 200 250 300
—— forcedaN ——p stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
F199
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Gas spring HEAVY DUTY
Mounting variations

2480.011.07500 2480.011.07500.2 2480.022.07500

@ = @

DR | TR

Rl AR ks R 5

I P I P =
LF

| o~
—

i
17,5 (4x)

2480.055.07500 2480.008.075003)

J

stroke

=~

— +2
9150,2 +05

F—~—

9150,2 b5

N~/
&
~170

(\

2480.064.075004
A-A -

2480.044.03.075002 Note:
200 2) Attention:
* The spring force must be
* 0 absorbed by the stop surface.
N = oy 3 Note:
3 *ji E Not for use with composite
o o connection.
= | 7 A
L i | 4 Square collar flange, non-
* i * rotating, fixing for composite
175 connection.
* 5) Machine screws with hexa-go-
A o nal socket (compact head
N\ S~ recommended).
p13,5 1 |}
@ oo -
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Gas spring HEAVY DUTY

Note: 2488.13.09500.
Initial spring force at 150 bar = 9500 daN
Order No for spare parts kit: 2488.13.09500 M8

Pressure medium: Nitrogen N, t
Max. filling pressure: 150 bar <
Min. filling pressure: 25 bar § -
Working temperature: 0°C to +80°C i * L *
Temperature related force increase: + 0.3%/°C S B *
Max. recommended extensions per minute: T 1 ‘Qg
approx. 15 to 100 (at 20°C) =
Max. piston speed: 1.6 m/s ~
5
o VDI ISO
T S * K
) 4X 0
o
- —— 9142 ——I\_G 1/; Valve P I Kl(%;/\? n n
= 01502 0t == S>max Vgx P>max F'e’é“'de
View X
wioxiodesy | 2488.13.09500.
(ax) Gas spring HEAVY DUTY
Overtravel
"\ protection Order No Strokemax.  Imin. |
\ 2488.13.09500.025 25 180 205
B 2488.13.09500.038 38 193 231
2488.13.09500.050 50 205 255
2488.13.09500.063 63 218 281
G1/s Valve 2488.13.09500.075 75 230 305
—— ¢100 = 2488.13.09500.080 80 235 315
2488.13.09500.100 100 255 355
2488.13.09500.125 125 280 405

2488.13.09500.150 150 305 455
2488.13.09500.160 160 315 475
2488.13.09500.175 175 330 505
2488.13.09500.200 200 355 555
2488.13.09500.250 250 405 655

2488.13.09500.300 300 455 755
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke »
075 160

150 .09500. 17 025 038 050 063 080 100 125 150 175 200 250 300
T 140 16

130 ’
5 120 5 L5
=2 bS] //
o 110 S 14
Z 100 8 // ]
S 9 g 13 =

=1

Hapy o= ———
£ 7 5 4/%://

60 11

50 1,0 ‘ ‘

0 2000 4000 6000 8000 10000 010 25 50 75 100 125 150 200 250 300
—— forcredaN ———» stroke in mm >

Pressure rise factor accounts for displacement but not external influences!
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Gas spring HEAVY DUTY
Mounting variations

2480.011.10000.2

2480.011.10000 _
: -3
I Y
QO ==
~—210 —
‘<170>‘ °
o ol ¢
A }@/ 3]
o o ! o
RS THET S
R a 77

2480.022.10000

¢195 2105 >
$17,5 @:l
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Gas spring HEAVY DUTY

Note:

Initial spring force at 150 bar = 20000 daN
Order No for spare parts kit: 2488.13.20000

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 15 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

2488.13.20000.
+ —— 9130 m@
= ] |

|
m | }
f

| 0,25

I min.

+ vQ‘QROV%
+ @ * * ‘9)/23]‘9
n
J 4X w* lz Iz | 1
= 186,65 = < z 1
l=—195.0, —= S>max | V>max Pshax | FlexGuide
View X 2488.13.20000.
M12x16d H
= Gas spring HEAVY DUTY
4x)
Overtravel Order No Strokemax.  lmin. |
protection 2488.13.20000.025 25 185 210
. 2488.13.20000.038 38 198 236
b3 2488.13.20000.050 50 210 260
2488.13.20000.063 63 223 286
2488.13.20000.075 75 235 310
. 2488.13.20000.080 80 240 320
G/ Valve 2488.13.20000.100 100 260 360
2488.13.20000.125 125 285 410
2488.13.20000.150 150 310 460
2488.13.20000.160 160 320 480
2488.13.20000.175 175 335 510
2488.13.20000.200 200 360 560
2488.13.20000.250 250 410 660
2488.13.20000.300 300 460 760
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
ors nominal stroke »-
150 :20000. 17 025 038050 063 080 100 125 150160 175 200 250 300
140
IBO / T e %
£120 5 15
g0 / L adl
2 100 2 |1
2 90 / g 13 » —
% oy / g 12 7 %
S o =
zg / 11 = ///
50 L 10 ! ‘
0 5000 10000 15000 20000 25000 010 25 50 75 100 5 15 200 250 300
————————forcedaN ————— > stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
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Gas springs
with through
bore passage

F203



FIBRO

Gas spring with through bore passage
Mounting variations

2480.055.00250 2480.057.0025

1]
Mounting examples: S
f C L] ] C 1
N =EEE=TI F=EES=T=y
| E==lo=lood 7%:::;::;:3:7'
| | | |
! ] A o
N | | | | [ | | ‘
coideio T
| | L L L
ce==log-d--o
B 1
L_k
| |
~—p38l5— g
~—038.05—
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Gas spring with through bore passage

Note:

Initial spring force at 150 bar = 270 daN
Order No for spare parts kit: 2496.12.00270

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 50 bar

Working temperature: 20°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 15 to 40 (at 20°C)

Max. piston speed: 0.5 m/s

2496.12.00270.
q:é — |22 |—=—
g s
v
I
1l
eI
A~
111 R
N I
v Ll
S 1
H 1l
o 1
£ 1
— 0
[
il
11
bl
1113 ‘\1
n
S —>¢3810,1<7

4X

I
(\W\
I
_m_/ M6 valve

Top view View X

SR
Bl
e
Vgx
2496.12.00270.

Gas spring with through bore
passage

Order No Strokemax, lmin | g5*
2496.12.00270.016 16 92 108 86
2496.12.00270.025 25 101 126 95
2496.12.00270.050 50 126 176 120
2496.12.00270.080 80 156 236 150
*see mounting example

Initial spring force Spring force Diagram displacement versus stroke rise

versus charge pressure

nominal stroke >
150 .00270. 15 016 025 050 080 100

T 140

1130 14

8120 5

g 110 & 13

2 100 2 /

S 90 £ 12

S 70 Tl ——

60 ~_—
50 10 T T
0 100 200 300 0 10 25 50 75 100
forcedaN ———— 9> stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
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Gas spring with through bore passage

Mounting variations

2480.055.00750

stroke

~

x|

22w |

NHIN I
e +2
y  8502%s

A-A BE==RA

g9 (4x) —=| 56,5

- <13

2480.057.0075

y

Note:

4 Square collar flange, non-ro-
tating, fixing for composite
connection.

5) Machine screws with hexa-
gonal socket (compact head

recommended)
e D
m_A _A.Ea \\9 i
O ~
wn
© s N
A /A
——
Mounting examples: k>
i FeF=5 1 =T F=F=a
o ™ Erhd FEFE=TEo FEFaT
S ﬁffiﬂ::i A | | | | | |
S Lol 1] —=do-doo I
LI . 7T
i C ] f A R nE
N—=-EE= T i R oo Dl
! ==loi=d-- N RIS S F=zf=i=1z=3 ===t
T T | | 5 | 1 | _ 1
I : : I 4 T R | ‘
o L2 1B
L > L
\77\77\77\ - v‘ ‘v I |
T — 50,2 13— LK L2
czztord--o ,2 40,5
;L ] =-950,2 155~
see Note!
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Gas spring with through bore passage

Note:

Initial spring force at 150 bar = 490 daN

When mounting to floor, contact over the
entire floor of the cylinder tube must be
ensured!

Order No for spare parts kit: 2496.12.00490

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 50 bar

Working temperature: 20°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 15 to 40 (at 20°C)

Max. piston speed: 0.5 m/s

2496.12.00490.
f —{930 |~
3 _J lelea
0 | .
”i | i

r | <R2
wn
T L
¢50,2 0,1
Rk
e
M4 x 8 deep M4 x 8 deep =
(4x) (4x) Vgx
M6 valve
2496.12.00490.
Gas spring with through bore
passage
top view
P Order No Strokemax, lmin | g*
2496.12.00490.016 16 96 112 88
2496.12.00490.025 25 105 130 97
2496.12.00490.050 50 130 180 122
2496.12.00490.080 80 160 240 152
*see mounting example
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke -
150 .00490. 16 016 025 050 080 100
T 140
JRED 15
8120 g 14
v 110 &
2 100 813
S 90 =
% go g 12
S 70 a 11
60 ’ o
50 1,0 ‘ \
100 200 300 400 500 0 10 25 50 75 100
—————— forcedaN —————— > stroke in mm -
Pressure rise factor accounts for displacement but not external influences!
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Gas spring with through bore passage

Mounting variations

2480.055.01500 2480.057.0150
::ﬁ[ ::ﬁ[
o o
M6 (4x) Lo EX M6 (4x) L EX
~ ~
o T o
! j '

y 75,2 b5

g11 (4x)
AT <%90—>
(s 73,5
Y x| [T

735
o
|=—90 —=

Ve ne.
——

Note:

4 Square collar flange, non-
rotating, fixing for composite
connection.

5) Machine screws with hexa-
gonal socket (compact head
recommended).

3

T

M=
I
Iy
I
-

stroke

1l

I

H_

i

I

oy
————H_

== — = —

i
1
I
[
[
U

—— o=l === = = A=

Y
i

75,2 15—

I
I
M H_

N
Nj

L

see Note!

T l
1
Fe=t 1=
| | |
L
| | |
F::J‘;::#::j
[ N P NP
i
9752 {55—
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Gas spring with through bore passage

Note:

Initial spring force at 150 bar = 1060 daN

When mounting to floor, contact over the
entire floor of the cylinder tube must be
ensured!

Order No for spare parts kit: 2496.12.01060

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 50 bar

Working temperature: 20°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 15 to 40 (at 20°C)

Max. piston speed: 0.5 m/s

2496.12.01060.
% 1¢50 55,4
I
I
S T Ry
s | 1 FIT |
;7 1; ;ﬁ ks
i ‘ :
4>¢75,2t01<—

?QVROVQAO
T
2
M6 x 12 deep M6 x 12 deep
(4x) (4x) V>r;1ax
=
2496.12.01060.
Gas spring with through bore
passage
top view View X Order No Strokemax. Imin. | 8"
2496.12.01060.016 16 106 122 96
2496.12.01060.025 25 115 140 105
2496.12.01060.050 50 140 190 130
2496.12.01060.080 80 170 250 160
2496.12.01060.100 100 190 290 180
*see mounting example
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke -
150 .01060. 16 016 025 050 080 100
T 140
JRED 15
£120 5 14
v 110 2
2 100 813
S 90 g
& g0 3 12
S 70 1
60 ' _—
50 1,0 ‘ \
250 500 750 1000 1250 0 10 25 50 75 100
—————— forcedaN —————— > stroke in mm -
Pressure rise factor accounts for displacement but not external influences!
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Gas springs with
increased spring
force POWER LINE

F211
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Gas Spring POWERLINE
Mounting variations
2480.051.03.00030 2480.051.03.00030
M3 (4x) 97
! L HX
! N % N
45 )
~—32—=|
Tan A
@NLa)
—t \ o
2480.051.00030 2480.051.00030 2480.052.00030
Q M3 (4x) 07 Q i -
| | o el
~ 5_ =) A E@ ?
45 )—%% 45—
~—32 f=—32—=
n)f NI 7#2 ()nf\\() é
QLY | (o
= NN==
Mounting examples:
—0 é,s‘*
U 0 0 i ‘
1 i i e ==}
| | | R
il i jil
T an 7,
| | 24l
| s .
Bl il T
e e el
i ‘ A5 i il
ok Y &\ * L L
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Gas spring POWERLINE Q

Note: 2487.12.00170.

Initial spring force at 180 bar = 170 daN

Worn gas springs cannot be repaired, they

have to be replaced completely.

1) Fixing at bottom thread only

recommandedfor stroke length up to 50 mm.

Pressure medium: Nitrogen N, 611
Max. filling pressure: 180 bar —— =
Min. filling pressure: 25 bar

Stroke max

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:

approx. 400 to 100 (at 20°C) © ‘ ‘?} " S_g

Max. piston speed: 1.6 m/s ‘
¢19 - .

4X
RO —— | —
SR

DI IS

[ | £0,25 —ay
- min. ™

—
— ]

—

Tl
=
S>max V.
>Mmax P>max
View X
2487.12.00170.
valve M6 Gas spring POWERLINE
*C}ﬁ Order No Strokemax.  Imin. |
‘ 2487.12.00170.007 7 37 44
2487.12.00170.010 10 40 50
2487.12.00170.015 15 45 60
2487.12.00170.019 19 49 68
2487.12.00170.025 25 55 80
2487.12.00170.038 38 68 106
2487.12.00170.050 50 80 130
2487.12.00170.063 63 93 156
2487.12.00170.075 75 110 185
2487.12.00170.080 80 115 195
2487.12.00170.100 100 135 235
2487.12.00170.125 125 160 285
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
010 nominal stroke »
180 17 007 015 019 025 038 050 063 075 080 100 125
i Fae >
L i
S 140 g1
© 130 & / /
5120 y 14 / /
g 110 S 13
2100 5 //
S o 11 ]
60
50 10
0 50 100 150 200 0 5 10 25 50 75 100 125
—— forcredaN ———» stroke in mm >

Pressure rise factor accounts for displacement but not external influences!
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pring POWERLINE

Mounting variations

M Gass

e
=
T

v) g's1e *Wﬁ
I
3 =
i Iy
. RU ) v'88 ! v
3% Lm‘\\‘\lﬂ R B %
R S——— i1 ]
Vs 7z *A
&©--1-- 2
| 1,
Pl
A A
& N>
"t
!
@ o
.
==
tiy
g
© 6 [ [~— 0% —= n
E =
R =0 5
X8 £
! 'RIR @Al 2
S 3 @99
o Y = & E— _ H
3 5 . : i
: S © _©
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Gas spring POWERLINE

Note:

Initial spring force at 180 bar = 320 daN

Worn gas springs cannot be repaired, they
have to be replaced completely.

Pressure medium: Nitrogen N,

Max. filling pressure: 180 bar

Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 400 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

2487.12.00320.

Stroke max.

| 40,25 — |

min.

[
s

24,9 01

by

View X

-«

valve M6

RO —
I S
K
1 )%?
e
~ -
S>max V>max P>max
= =

2487.12.00320.
Gas spring POWERLINE

Order No Strokemax  lmin |
2487.12.00320.007 7 37 44
2487.12.00320.010 10 40 50
2487.12.00320.015 15 45 60
2487.12.00320.019 19 49 68
2487.12.00320.025 25 55 80
2487.12.00320.038 38 68 106
2487.12.00320.050 50 80 130
2487.12.00320.063 63 93 156
2487.12.00320.075 75 110 185
2487.12.00320.080 80 115 195
2487.12.00320.100 100 135 235
2487.12.00320.125 125 160 285
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
010 nominal stroke »
180 17 007 015 019 025 038 050 063 075 080 100 125
170
160 16
=150 Los
S 140 s L
5
v 130 &, / /
3120 g~ /
¢ 110 S 13
2100 5 //
® 90 ¢ 12
£ 80 s r=
70 11
60
50 10 T T
0 50 100 150 200 250 300 350 0 5 10 25 50 75 100 125
forcedaN ————— 9> stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
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Gas spring POWERLINE
Mounting variations

2480.022.00150
|~—50 —= ¢7(4X)
? T
o un |
n mn
A
M
* —932,5
2480.055.00150 2480.057.00150
:\iét
I
- o
S TS !
4x) @:} — o
-
T <
Note:
68 N s ‘ 2 Attention:
* = The spring force must be
o % I T absorbed by the stop surface.
R L — * ~ [
[} iL;'r; R D —
S W1 fje | 8 L
S ‘ o .
1 I R T -a-
! 9(2x) 5
>0 1 1 ‘f’L ’t"l’:ﬁ
S ] ")
Ifan) ) T
2 A * ]
72 1
99 1L ¥ |
/3 015 | : et

it
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Gas spring POWERLINE

Note:

Initial spring force at 180 bar = 350 daN
Order No for spare parts kit: 2487.12.00350

Pressure medium: Nitrogen N,

Max. filling pressure: 180 bar

Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 20 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

2487.12.00350.

Stroke max.

|| 025 — =
. Imin
6

valve M6

=927 b=

|——
932 02

&

i VDI IS
B
e )%\/ n n
<
. Ssmax | Vsn Flex Guide™
View X >max P>max
2487.12.00350.
Gas spring POWERLINE
Order No Strokemax.  Imin. |
2487.12.00350.010 10 40 50
2487.12.00350.013 13 43 56
2487.12.00350.016 16 46 62
2487.12.00350.019 19 49 68
2487.12.00350.025 25 55 80
2487.12.00350.032 32 62 94
2487.12.00350.038 38 68 106
2487.12.00350.050 50 80 130
2487.12.00350.063 63 93 156
2487.12.00350.075 75 105 180
2487.12.00350.080 80 110 190
2487.12.00350.100 100 130 230
2487.12.00350.125 125 155 280
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke >
013 019
180 010 016 _ 025 032 038 050 063 075 080 100 125
170 16
160
=150 s /
g 140 5
< 130 E 14 ,/
s -
¢ 110 5 13
%00 -y, T —
gw V==
60 |
50 1,0 —
0 100 200 300 400 0 5 10 25 50 75 100 125
—— forcedaN ——p stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
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Gas spring POWERLINE
Mounting variations

2480.022.00250

TSS»
‘4

40—

2480.055.00250 2480.057.0025 2480.007.00250

2480.010.00250.0553)
‘ 2480.010.00250.095*3)

74

i i e (G Qg fing
[ s I p it LT
§~ EEE: ﬁ-t"“HK/WH ! I
S [>)) i i ]
AN &) 1 T e R
! 22 9(2x) S =S\
>4 1 i c *L’J:ﬁ h = } ,W
© ol T{o} o[} i1 k(] gm
ERINIR T ST
@ =~ 10 > e

Note:

2 Attention:
The spring force must be absor-
bed by the stop surface!

3) Not for use with composite
connection.
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Gas spring POWERLINE

Note:

Initial spring force at 150 bar = 470 daN
Order No for spare parts kit: 2487.12.00500

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 20 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

2487.12.00500.

~&

<

f
!
£
P

valve M6
— ¢33 k= T
—1p38 02—
b
VDI IS
B
@/é Kl%j/\; ||? ?u
é
Ssmax | V>max Flex Guidie™
View X gngx | Pemax | "L
2487.12.00500.
Gas spring POWERLINE
Order No Strokemax.  Imin. |
2487.12.00500.010 10 40 50
2487.12.00500.013 13 43 56
2487.12.00500.016 16 46 62
valve M6 2487.12.00500.019 19 49 68
2487.12.00500.025 25 55 80
2487.12.00500.032 32 62 94
2487.12.00500.038 38 68 106
2487.12.00500.050 50 80 130
2487.12.00500.063 63 93 156
2487.12.00500.075 75 105 180
2487.12.00500.080 80 110 190
2487.12.00500.100 100 130 230
2487.12.00500.125 125 155 280
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke >
013 019
150 16 010 016 025 032 038 050 063 075 080 100 125
Tuo T
130 15 /
8120 § 14 /
g 110 & /
g 100 213 —
S 90 g /// [ A L —
& 30 g 1,2 =
2 70 a /// ////
b 11
60 e
50 1,0 ot
0 100 200 300 400 500 0 5 10 25 50 75 100 125
force daN ———————p> stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
subject to alterations 03.2015
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FIBRO

Gas spring POWERLINE
Mounting variations
2480.011.00500.2 2480.011.00500 2480.011.00500.1 2480.022.00500
T e ——
Q wigm Q Ll Q ]
15(2x) T T " 815(2x) %.n.; 775 — ~
gﬁ; - (%3 2¢ "M10 (2)
| | X | * *
i
*Mloi 13X | 9 (2%) 215 (2x) i 1}
(2x) e~ 70— l=—70 —= NS
428 Km 8 (4x) ‘450% & -
G - © @ | © @ | Q@
LIt LIt Lt
Ny o Cal ! "o Dl .
1 e ! 2 | Gly ' i 2y
2480.055.00500 2480.057.0050 2480.007.00500 2480.008.005003)
:Zﬁ :Zﬁ ~ = H
21 M5 (4x) 21
| o
i
29 (4x)
ey
& +
x 3
9 .

80

2480.010.00500.095 3

S [ i = 046 [=
g N Lila il
n O <
g ‘ Rl i \ /:h ! jﬂ f
' i ! ¢45* o
! R (4t
S 9 (2x) :
N o g * T
IR ) Faz
\\§% * i f;* 1 \ ) < °
82 ,5:’7 S *i
. e o < T 455 T
9 o 7 -4
2480.064.00500 Note:
A-A = } 2) Attention:

stroke

M5 (2x)

—

wgso»
v

b ALY i
V_A;,, J@ +

The spring force must be absor-
bed by the stop surface!

3) Not for use with composite
connection.

=)

Square collar flange, non-ro-
tating, fixing for composite
connection.

)

Machine screws with hexa-
gonal socket (compact head
recommended)

6)

Installation height increased
from 22 mm to 24 mm,
installation position from 3 mm
to 5 mm according to VDI 3003.

11.2014

subject to alterations



Gas spring POWERLINE

Note:

Initial spring force at 150 bar = 750 daN
Order No for spare parts kit: 2487.12.00750

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 20 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

2487.12.00750. .1

—= @40 l=—\_valve M6
945,2 01
" VDI IS
Tl
Z % n 0
=
S>max V>max Psim Flex Guide
2487.12.00750. .1
M8 x 6 deep .
20 Gas spring POWERLINE
Order No Strokemax, lmin. |
2487.12.00750.010.1 10 42 52
2487.12.00750.013.1 13 45 58
2487.12.00750.016.1 16 48 64
2487.12.00750.019.1 19 51 70
2487.12.00750.025.1 25 57 82
2487.12.00750.032.1 32 64 96
2487.12.00750.038.1 38 70 108
2487.12.00750.050.1 50 82 132
2487.12.00750.063.1 63 95 158
2487.12.00750.075.1 75 107 182
2487.12.00750.080.1 80 112 192
2487.12.00750.100.1 100 132 232
2487.12.00750.125.1 125 157 282
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
013 019 nominal stroke »
150 010 016 025 032 038 050 063 075 080 100 125
140 16
1 [
£120 5 / 1
¢ 110 -.t‘E 14 —
% 100 £ // ]
S 90 g /// =
5 8 § 12 A1
S 70 T g
60 ’ =i
50 1,0 —
0 100 200 300 400 500 600 700 800 0 5 10 25 50 75 100 125
—— forcredaN ———» stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
subject to alterations F221
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Gas spring POWERLINE
Mounting variations

2480.011.00750.3

915 (2x) M:% 915 (4x)

2480.011.00750

———

n

Fs
I

2480.011.00750.1

2480.022.00750

- |- .
NN l 29| |~ M10 (2
S M e
+ | r ——
s 11 CoasYfum
M1 | |29 (4)
56,54‘
i
R g T-60+ ]
= S
2480.055.00750
::l—_g‘)[
e
M6 (4x) fx
%V
50,2 15 _| )

ﬁ 30
&
\-
&

—~- 61

2480.064.007504
A-A = 2]
M5 (2x) 2y

pe

] N wn
1 Mp18 tggj I 22
S el R =1}
n - b b H
& 17 o]l | § iR
éd } T
I

4>‘

~

09
——128,1120=—

011,5

DIN 74 - Km 8 (2x

1
f
i
4

7))
\%

DIN 74 - Km 10 (2x)

018

L <
10+01
60— —— f— ] —
* 130 345 11
% 9(2x) S—{22f=
o "ﬁ o= 255
ol i i D
110 m 3 ; \]
e it I Uileen- )
Ll ©
2480.044.03.007502 Note:
2) Attention:

The spring force must be absor-
bed by the stop surface!

w

Not for use with composite
connection.

2)

Square collar flange, non-ro-
tating, fixing for composite
connection.

w

Machine screws with hexa-
gonal socket (compact head
recommended)

ko)

Installation height increased
from 22 mm to 24 mm,
installation position from

3 mm to 5 mm according to
VDI 3003.

11.2014

subject to alterations



Gas spring POWERLINE

Note: 2487.12.01000. .1

Initial spring force at 150 bar = 920 daN

Order No for spare parts kit: 2487.12.01000 _—

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 20 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

Pressure medium: Nitrogen N, §
Max. filling pressure: 150 bar g ——| 928 e
Min. filling pressure: 25 bar g H»‘

(%21

17,5

ItOZS
—— |—-— —] |-

| ™
E’:‘%ﬁi —Me
l\+w*
3

— p43 |=—\_valve M6

| min:

FIBRO

»¢50,2 :0,1+
4X S TTINE | TR
VDI IS0
P Z K]%j/\; 1] 1]
Smax vgx Pomax Flegew
2487.12.01000. .1
Gas spring POWERLINE
Order No Strokemax. Imin. |

2487.12.01000.013.1 13 51 64

2487.12.01000.016.1 16 54 70

2487.12.01000.019.1 19 57 76

2487.12.01000.025.1 25 63 88

2487.12.01000.032.1 32 70 102

2487.12.01000.038.1 38 76 114

2487.12.01000.050.1 50 88 138

2487.12.01000.063.1 63 101 164

2487.12.01000.075.1 75 113 188

2487.12.01000.080.1 80 118 198

2487.12.01000.100.1 100 138 238

2487.12.01000.125.1 125 163 288

Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
o016 nominal stroke »
150 013 019 025 032 038 050 063 075 080 100 125
T 140 16
=130 15
§120 k= 1
) s 14
= 110 b | —T
% 100 2
g o 13 A
a =
& 90 g ///
% 50 § 12 =
S 70 = 11 T
60 ’ =
50 1,0 —
0 200 400 600 800 1000 0 5 10 25 50 75 100 125
——————— forcedaN —————— > stroke in mm >

Pressure rise factor accounts for displacement but not external influences!
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Gas spring POWERLINE
Mounting variations

2480.011.01000

2480.011.01000.2

T, 818(2)
99 ~
Cd.| "
i : T 8
015" T )
(2x) | 911 (2x)

2480.022.01000

3'5 |

0 —|

‘ 7

r*lO
T

| ~
| —
: | |81l (ax
2480.064.010004 2480.044.03.010002 2480.007.01000
A-A F o] = .
108 @
N S
gk nd - 1
a A g —30= = 42
IS i 1 ;
| T E m* m E
84 !
7an o
> 857 IS
p11 | |4
Note:
2) Attention:

The spring force must be absor-
bed by the stop surface!

4 Square collar flange, non-ro-
tating, fixing for composite

connection.

5 Machine screws with hexa-
gonal socket (compact head

recommended)

11.2014

subject to alterations



Gas spring POWERLINE

Note:

Initial spring force at 150 bar = 1500 daN
Order No for spare parts kit: 2487.12.01500

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 50 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

2487.12.01500.
d e
3 H»\ M6

* m
LE T, !
1 *oo*

~7

valve M6

|-

| £0.25

min.

f—o |
6
—| —— ]

——] ¢56 |——
$63,2 *01

by

— |——

VDI IS
E o
Iz % n I
<
View X Ssmax | Vsmax P Flex Guide™
— 2 2487.12.01500.
M8 x 6 deep .
(2%) Gas spring POWERLINE
Order No Strokemax.  Imin. |
2487.12.01500.013 13 57 70
2487.12.01500.016 16 60 76
2487.12.01500.019 19 63 82
2487.12.01500.025 25 69 94
2487.12.01500.032 32 76 108
2487.12.01500.038 38 82 120
2487.12.01500.050 50 94 144
2487.12.01500.063 63 107 170
2487.12.01500.075 75 119 194
2487.12.01500.080 80 124 204
2487.12.01500.100 100 144 244
2487.12.01500.125 125 169 294
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke >
013 019
150 016 025 032 038 050 063 075 080 100 125
140 16
IBO T 15 /
8120 5 /
@ 110 23'2 14
% 100 § 15 /// //
S 90 g / / =
2 g0 § 12 o7 —
S 70 o 11 A4~ —]
60 ’ =]
50 1,0
0 200 400 600 800 10001200 1400 1600 0 5 10 25 50 75 100 125
——forcredaN ———p stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
F225
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Gas spring POWERLINE
Mounting variations

2480.011.01500

- [ —

SN

DIN74-_J ‘ o
Km 8 (4x) —R :

N
.

DIN 74 - Km 10 (4x)

2480.011.01500.2

@ Ll

‘¢4O¢

Lﬁ%
H ot
s ]

015 (4 _ [~

il

4¢9(4x) H I
= | |_918(4x)

2480.022.01500

2480.055.01500

|—~—

== 5
y 975,2 +05

O A

2480.057.0150
M6 (4x)
$75,2 15 '
11 BE==H

2480.064.015004
A-A = =]
M6 (2x) 2y
!
o

2480.044.015002
f=~— 115

—=—525 |=—

i i Kﬂj:: ;
I 26;73,5> I

£ 11 (2x)
T ] ﬁ‘

125

—— [—— o
i 20 Tl | The i
—t N = - o
) P Loy | 8 T o
sl [/ * + < A o v \H\ Y
* = © ‘;‘ *
[e)}
:.‘--f s r;lo*“ \i —100 —=| *
A -— o I7an) o
914,5 £ 2 S~
DIN 74 - Km 12 (2x) ) p135]] [ 1
DIN 74 - Km 8 (2x Q 020 | |

Note:

2 Attention:
The spring force must be absor-
bed by the stop surface!

w

Not for use with composite
connection.

2)

Square collar flange, non-ro-
tating, fixing for composite
connection.

w

Machine screws with hexa-
gonal socket (compact head
recommended)

11.2014

subject to alterations



Gas spring POWERLINE

Note: 2487.12.02400.
Initial spring force at 150 bar = 2400 daN
Order No for spare parts kit: 2487.12.02400
Pressure medium: Nitrogen N, é
Max. filling pressure: 150 bar 3] —— 945
Min. filling pressure: 25 bar § J» W\g
Working temperature: 0°C to +80°C & ‘
Temperature related force increase: + 0.3%/°C i
Max. recommended extensions per minute: —
approx. 20 to 100 (at 20°C) N¢ \ "‘*
Max. piston speed: 1.6 m/s - —E=s==1
21 ~s
E
T ~| o0
\o* + *
A
+ "
—| @67 = valve M6
—— ¢75’2 +0,1 |—-—o
i VDI IS0
Rk
e K]{%;/\; n n
=
View X S>max | V>max Pomax | ey Cuide
2487.12.02400.
‘ Gas spring POWERLINE
on her Order No Strokemax.  Imin. |
M8 x 6 deep N 2487.12.02400.016 16 61 77
2 2487.12.02400.019 19 64 83
(4x) 2487.12.02400.025 25 70 95
2487.12.02400.032 32 77 109
2487.12.02400.038 38 83 121
2487.12.02400.050 50 95 145
2487.12.02400.063 63 108 171
2487.12.02400.075 75 120 195
2487.12.02400.080 80 125 205
2487.12.02400.100 100 145 245
2487.12.02400.125 125 170 295
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke >
150 17 016 019 025 032 038 050 063 075 080 100 125
fo -
1130
8120 5 15
£ 110 % 14 /
é 100 2 1s // / /
S 90 gL
f’f_f’ 80 g 12 // A
S 70 = e
11
60
50 10 —
0 500 1000 1500 2000 2500 0 5 10 25 50 75 100 125
force daN stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
F227
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Gas spring POWERLINE
Mounting variations

2480.011.03000

@

2480.011.03000. 2 ‘

2480.022.03000

i ~ 120
=92 ‘O —92 § * ~ 120~
Q & 5] S * o I3 s ~ 927
o 7@”‘_@5 ﬁ g [ ( ; O + Fot
S e 3 1 &Kj = LT T
ey hae— T R
X
920 | ﬁ3,5‘(4x) 11
" EoTE | {24~
?ﬂ | * | =
I goax) | |2 | lg13 (ax
920 (4x)
2480.055.03000 2480.007.03000
::ﬁ .

stroke]

) o_”f\“o é
e Y
—~=— 130—
170

2480.064.030004 2480.044.030002 2480.010.03000.140% 2480.045.030002
A-A - 7)) l~— 145
M6 (2x) 21 67,5 = (o) -~ o108 = 110
) I R j $96,8 i =BEFD Y [}
m [Te) n [HI Fl% Y /\ i H N
?mg N = )l
o RS 1S
bl =90~ | +L46,5 DL
195 2 11
110 = e 13 (2x) 13? -
s 2] L S s
= e RS LU
o = = f 170 S Ja \
i A | k-
’ll @ * 3 o — ‘ — i
Q@ 5 Q 777 Q
2480.047.030002 2480.044.03.030002 Note:
( ) 2) Attention:

140

——{26f= 110 - S . T
| mz;* "635" é ] e Tiy
o LT 8 g n
N R ERRaL! - a
A4 *
Fab *og v 115 —=|
NS TGN +
»1 - 7 =} I7an) =)
914,5 I &7 S ™
DIN 74 - Km 12 (2x) ) p135 ]| [}
DIN 74 - Km 8 (2x Q 020 | |

The spring force must be absor-
bed by the stop surface!

w

Not for use with composite
connection.

2)

Square collar flange, non-ro-
tating, fixing for composite
connection.

w

Machine screws with hexa-
gonal socket (compact head
recommended)

11.2014

subject to alterations



Gas spring POWERLINE

Note:

Initial spring force at 150 bar = 4200 daN
Order No for spare parts kit: 2487.12.04200

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 20 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

2487.12.04200.
é *‘ 960 ‘+

| £0,25

. | min; >

n
i
= -~ @87 =i G1/s
—=—| 3952 01 |=— valve
B
Iz Kl%j/\; n I
é
S>max V>max Psihax Flex Guide
2487.12.04200.
Gas spring POWERLINE
Order No Strokemax.  Imin. |
d 2 2487.12.04200.016 16 74 90
M8 x12 deep - 2487.12.04200.019 19 77 9%
(4x) 2487.12.04200.025 25 83 108
2487.12.04200.032 32 90 122
2487.12.04200.038 38 96 134
2487.12.04200.050 50 108 158
2487.12.04200.063 63 121 184
2487.12.04200.075 75 133 208
2487.12.04200.080 80 138 218
2487.12.04200.100 100 158 258
2487.12.04200.125 125 183 308
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke »
150 17 016 019 025 032 038 050 063 075 080 100 125
fo -
1130
8120 5 15
£ 110 23‘2 14 /
% 100 2 // —
5 9 g 13
f’:-:? 80 é 1.2 / /
S 70 s e
11
60
50 10 T T
0 500 1500 2500 3500 4500 0 5 10 25 50 75 100 125
force daN stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
subject to alterations F229
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Gas spring POWERLINE
Mounting variations
2480.011.05001__\_ 2480.011.05000.2 2480.022.05000
= ] : 1 , R
9 0 e @
~— 140 ~=— 140 4
—= 109,5 = 109,5 (=
- 2 T 20 ]
LM<= " g | < !
S| elE 17 "H|@\ﬁ4fj 3
= I ' o ] =3
¥ 220 1 13,5 (4x) LP
- 218 918 (4x) )
oo A
I o o N i
11 R I
ﬂ?* s 3Q 911 (4)_|| "5207ax) -
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2 M (4x) s @ OLTh
! =N 1 T ——
3 S 2 H
e ) ! Voo ! co1- 142
y =7 91202 s o $120,2 155 - ‘
1202 = H o0zt g Eﬁ%
213 (4x) @: T A

AT =130 }
\E% LT 1095
X

=i 7 Yo &
1 _ I EC Pk
n 7 V o r !
i ) § g = = 155~
( ) r T * 205
2480.064.050004 2480.044.050002 2480.010.05000.1603) 2480.045.050002
A-A F- l~— 165
—~—177,5 *ﬂ | 0130 |=- 140
ey 9 = P
0 . [ £ : <
<1 S 3 il AR
=N 0‘*“‘ = l&%
*FIV“'Y‘YK/JELIH i, = A;;* 1emiia ]
L iH IR * i < 10+01
220 11,5
n AN
130 ‘ 13 (2x) 28|
doog,) 7 I e Bl ses
12,5 S J[ ][ :
— Riof[ | ‘O] P JURER
n Af} 4 V) |
o —= f * 195 g A v\/‘\
ST A i ]| 22 R /
S/ 7 S S
O = Q T ©
2480.047.050002 = 2480.044.03.050002 Note:
O 170 2 Attention:
50 (= * The spring force must be absor-
2 ‘ 130 * © T bed by the stop surface!
| 1926 ESS gj ) R ;;i & 3) Not for use with composite
& ’ = < connection.
™~ r N — —
0 )7‘: H+ i O | | s ~ 4 Square collar flange, non-ro-
=17 * o 8' * i M tating, fixing for composite
(6} connection.
—| — L4 *
* Gy *‘3 = ! 145 —= 5) Machine screws with hexa-
] ch 107 \i * gonal socket (compact head
]| ™ = R ° recommended)
917,5 fi 2 S ™
DIN 74 - Km 16 (2x) p135]] [}
DIN 74 - Km 10 (2x (& | 220 | |
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Gas spring POWERLINE

Note:

Initial spring force at 150 bar = 6630 daN
Order No for spare parts kit: 2487.12.06600

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 20 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

Initial spring force
versus charge pressure

2487.12.06600.

_GQE; *‘ 975 |=—
L)
n !

—— ¢120,2 10,1 |——

b

View X

L
;1\
M10 x 12 deep/

(4x)

90°

VDI 1SO
B
e K]{%;/\; n n
é - Y
Somax | Vpmax | Ppmax | MO
2487.12.06600.
Gas spring POWERLINE
Order No Strokemax.  Imin. |
2487.12.06600.016 16 84 100
2487.12.06600.019 19 87 106

2487.12.06600.025 25 93 118

2487.12.06600.032 32 100 132

2487.12.06600.038 38 106 144

2487.12.06600.050 50 118 168

2487.12.06600.063 63 131 194

2487.12.06600.075 75 143 218

2487.12.06600.080 80 148 228

2487.12.06600.100 100 168 268

2487.12.06600.125 125 193 318

Spring force Diagram displacement versus stroke rise

nominal stroke >
150 016 019 025 032 038 050 063 075 080 100 125
140 16
/
IBO T 15
£120 g L
v s 14
= 110 < / [ —
2 100 2 .
g 5 L
g 90 : //
2 gp g b %! ~
© = /
S 70 s é////
11 Z=
60
50 1,0 —
0 1000 2000 3000 4000 5000 6000 7000 0 5 10 25 50 75 100 125
——forredaN ———» stroke in mm >
Pressure rise factor accounts for displacement but not external influences!
subject to alterations F231
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Gas spring POWERLINE

Mounting variations
2480.011.07500 2/480.011.07500.2 2/480.022.07500
=3
2 S

| (o]
| —
817,5 (4x)
2480.055.07500 2480.007.07500 2480.008.075003)
£y £y
M6 (4x) | ! L ;
— —
av < <
@ —Ba v
y  91502%s N Y 91502%s

X g .

o e
© ”gz T
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—

o
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=170

et

~— 200
I~
150,5

— 100

o

—=—| ¢150,5 |~

)
W/

913,5

( ; ) o [

Note:

2 Attention:
The spring force must be
absorbed by the stop surface.

3) Note:
Not for use with composite
connection.

4 Square collar flange, non-
rotating, fixing for composite
connection.

5) Machine screws with hexa-go-
nal socket (compact head
recommended).
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Gas spring POWERLINE

Note:

Initial spring force at 150 bar = 9500 daN
Order No for spare parts kit: 2487.12.09500

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 20 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

Initial spring force
versus charge pressure

2487.12.09500.
L
s M8

l
i
ig ot "

—— ¢150’2 0,1

b

(4x)

~— 142 —= GY/s
<— valve

G280k, | e | e
VDI 150

B e K]{%;/\; n n
Snax vgx Pomax Flegew
2487.12.09500.

Gas spring POWERLINE

Order No Strokemax.  Imin. |

2487.12.09500.019 19 97 116

2487.12.09500.025 25 103 128

2487.12.09500.032 32 110 142

2487.12.09500.038 38 116 154

2487.12.09500.050 50 128 178

2487.12.09500.063 63 141 204

2487.12.09500.075 75 153 228

2487.12.09500.080 80 158 238

2487.12.09500.100 100 178 278

2487.12.09500.125 125 203 328

Spring force Diagram displacement versus stroke rise
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Pressure rise factor accounts for displacement but not external influences!
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Gas spring POWERLINE

Mounting variations
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Gas spring POWERLINE

Note:

Initial spring force at 150 bar = 20000 daN
Order No for spare parts kit: 2487.12.20000

Pressure medium: Nitrogen N,

Max. filling pressure: 150 bar

Min. filling pressure: 25 bar

Working temperature: 0°C to +80°C
Temperature related force increase: + 0.3%/°C
Max. recommended extensions per minute:
approx. 10 to 100 (at 20°C)

Max. piston speed: 1.6 m/s

2487.12.20000.

Stroke mayx.
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2487.12.20000.
Gas spring POWERLINE
S Order No Strokemax.  Imin. |
2487.12.20000.019 19 129 148
2487.12.20000.025 25 135 160
M12 x 16 deep 2487.12.20000.032 32 142 174
(4x) 2487.12.20000.038 38 148 186
2487.12.20000.050 50 160 210
2487.12.20000.063 63 173 236
2487.12.20000.075 75 185 260
2487.12.20000.080 80 190 270
2487.12.20000.100 100 210 310
2487.12.20000.125 125 235 360
Initial spring force Spring force Diagram displacement versus stroke rise
versus charge pressure
nominal stroke >
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Pressure rise factor accounts for displacement but not external influences!
subject to alterations F235
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