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FLEX CAM
INTRODUCTION

You can ensure system safety and reliability by supplying FIBRO with the application data and drawings of the installation arrangements

for checking.
Please note that the number of the screwed connections and the hose lengths for installation in the system must be determined.

Assembly, commissioning, maintenance and servicing of the Flex Cam system require special

knowledge and may only be carried out by FIBRO trained, specialist personnel.

You can order the work to be carried out by a FIBRO customer service engineer, to be invoiced in accordance with our installation

tariff.
Just contact us to schedule it for you.
We shall be pleased to answer any technical queries you may have, now or at any time in the future.

As the Flex Cam system which are specially made, we recommend that you keep reserve systems in
stock to avoid the risk of delay when the need arises.
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FLEX CAM
INTRODUCTION
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FLEX CAM

INTRODUCTION, DESCRIPTION

The hydraulic cam system is the ideal com-ponent for executing
linear motions at any point in the available space.

The system is increasingly atng used in tool making, in
particular, to drive drawing, moulding, cutting and drilling
operations where conventional slides cannot be used due to
lack of space or inconvenient position.

The working motion is generated by the cam unit (e.g. the working
cylinder), which can be installed in any position in the available
space.

The cam unit is controlled by a driving cylinder which, in turn,
is activated by the stroke motion of a press, for example.

The link between the two is provided by a hydraulic hose in
which the volume of oil in the power unit is displaced to the

cam unit.

DESCRIPTION

POWER UNIT (POWER UNITS)

The Power Unit consists of the following components:

= Power Cylinder

= Accumulator

= Adapter plate

The drive cylinder is filled with oil without pressure via the
connecting space to the pressure accumulator and receiver.
The pressure accumulator is charged with nitrogen gas at one
end. In the idle state, the base of the piston rests on the
accumulator, relieving the pressure on the system.

The adapter plate connects the drive cylinder with the pressure
accumulator and the receiver via a hydraulic line.

In the standard version, the capacity of the accumulator is
matched to the total displacement volume of the Power
Cylinder. It is thus of the same height as the piston rod. The
integral rupture protection device opens at 517 bar.

The Power Unit is also available with a separate Power Cylinder

and Accumulator.

CAM UNIT (WORKING UNIT)
There are 3 types of Cam Units:

= Force Cylinder 2018.30./40./50./60.
= Compact Cam 2018.11.

= Flange Cam 2018.12.
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FORCE CYLINDER 2018.30./40./50./60.

DESIGN

The accumulator is charged with nitrogen gas at one end (20
— 40 bar). The volume of oil displaced from the Power Unit acts
on the other end when the Power Unit is pressurised. The
Force Cylinder then extends. The retraction motion is generated
by the nitrogen gas when the pressure is relieved on the stroke
side of the Power Cylinder.

The displacement length of the Force Cylinder is twice as long
as the permissible nominal displacement length. The unused
displacement capacity is needed as a compartment for the

pressurised nitrogen gas in order to return the stroke.

APPLICATIONS

The Force Cylinder is designed to drive an individual tool
component (e.g. a slide).

The nominal stroke of the Force Cylinder may be limited by
external stops. As a standard the stroke's end position is
limited by an internal stop according to stroke length. The
Force Cylinder is not guided and therefore cannot absorb any
side loads. The tool compo nents themselves must be guided.

Side loads acting on the Force Cylinder

lead to system failure.

When attaching accessories, be careful to ensure that the axes
are lined up correctly to avoid transverse forces during the
stroke. Coupling pins or similar accessories must be used for
the connection as there must be no rigid connection between
the piston of the Force Cylinder and the tool components.

COMPACT CAM 2018.11.

DESIGN

The Power Cylinder starts the piston rod of the Compact Cam
moving when pressurised.

The slide is returned by external gas springs. Two pillars with
guideways prevent the tool holder plate rotating. The clearance
in the guides is 0.01 - 0.03 mm.

subject to alterations



APPLICATIONS

The Compact Cam is suitable for hole punching operations
involving no transverse forces. The Compact Cam is guided
and has an internal stop. Punches can be mounted directly on
the tool holder plate.

Lateral forces on the Compact Cam will
lead to system failure.

In cutting operations with a small cutting clearance and
asymmetrical cutting forces a guide bolster should be provi-
ded, with an external guide to absorb the lateral forces. As with
the Force Cylinder, coupling pins must be used for the
connection between the slide and the external guide
(uncoupling). The Compact Cam is attached by 4 fixing screws.
A feather key groove absorbs the cutting forces. It is positioned
by means of two pilot holes.

FLANGE CAM 2018.12.

DESIGN

The Flange Cam construction is the same as the construction
of the Compact Cam. The Power Cylinder starts the piston rod
of the Flange Cam moving when pressurised. The slide is
returned by external gas springs.

Two pillars with guideways prevent the tool holder plate
rotating. The clearance in the guides is 0.01 — 0.08 mm. The
tool holder plate is supported by a roller and a support plate to
absorb lateral forces.

APPLICATIONS

The Flange Cam is suitable for work operations with lateral
forces (e.g. bend up, sliding). The Compact Cam is guided with
an integrated stop.

Punches can be mounted directly on the tool holder plate.

A guide bolster with external guide should
be provided for bending operations with

asymmetrical forces.
The Flange Cam is attached by 4 fixing screws. A feather key

groove absorbs the bending forces. It is positioned by means
of two pilot holes.
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DESCRIPTION

ALTERNATIVE DRIVE

For operating the Cam Unit electrically powered Hydraulic
pump units can be used (see page 52).

The max. working pressure must not exceed 150 bar. The max.
speeds listed on page 8 must not be exceeded.

CHARGING FITTINGS

Nitrogen gas: The Accumulator and Cam Unit can be charged
with the gas spring filling charge 2480.00.32.21.

Hydraulic system: The system is filled and vented using the oil
filling unit 2018.00.30.

Filling and venting of the system is described in detail in the
user manual supplied with the system.

HYDRAULIC CONNECTION

See also page 52-60

User-friendly, flexible high-pressure hoses are ideal for the
hydraulic connections (see page 56).

A space-saving alternative is to use system hydraulic pipes.
The same screwed couplings are used for both hoses and
pipes.

The hose length should not exceed 2000 mm. This is important
to ensure a constant build-up of pressure and — even more
importantly — to minimise impact during cutting without a
significant pressure build-up.

The couplings should be designed for at least 280 bar nominal
pressure and 1000 bar rupture pressure.

This is essential if the connection is to be sufficiently rigid and
for the rupture protection device to operate at 517 bar.
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FLEX CAM
DESCRIPTION

QUICK-RELEASE COUPLINGS FOR HYDRAULIC

HOSES

We recommend that you use quick-release couplings to join

the hydraulic hoses.

ADVANTAGES

= The system can be filled and vented under optimum
con-ditions when off the tool, either at FIBRO or on site.

= |f the tool has to be assembled or dismantled, the hydraulic
hose connecting the Power Unit and the Cam Unit is
disconnected using the quick-release coupling. It is thus
not necessary to dismantle the hoses, drain and refill the oil
and vent the system, which keeps costs down.

For layout purposes, the dimensions of the commonly used

threaded couplings and hoses are shown on pages 54,

56-60.

FIBRO offers the assembly of the hose connections according

to specifications.

LEAKS AND OIL LEVEL DISPLAY

The experience we have gained in manufacturing gas springs
enables us to select the most suitable seals.

The result is an effective and long-lasting seal.

The connecting line can be assembled with no leaks, using
available materials and with careful installation.

If an oil leak does occur, it will be compensated short term by
the overtravel volume in the Accumulator. The Accumulator
and Power Cylinder are of the same height, so any loss of oil
from the system will be manifested by a difference in height.

STROKE RATE AND OIL EXPANSION

The stroke rate is dependent on the minimum flow opening, the
volume of oil and the working and return pressures. The
connecting openings allow a working stroke rate of up to 0.8
m/s. Although this is limited by the extent to which the system
heats up due to the high stroke rates. The system temperature
should not exceed 60 °C.

As the volume of the hydraulic oil increases when the system
temperature rises, the cam unit no longer returns completely to
its stroke starting position due to the oil expansion. For this
reason, a stroke reserve must be complied with at the start of

the stroke (idle stroke).
The minimum idle stroke should be

between 3 mm and 6 mm, depending on
the number of strokes.
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SAFETY INSTRUCTIONS

If the layout of the system gives the Force Cylinder an excessive
displacement volume due to excess overtravel and/or seizing
of the cylinder, the pressure in the system can exceed the
admissible value of 280 bar. In critical situations, this effect will
be counteracted by the opening of a rupture valve at 517 bar.
The couplings are designed for a nominal pressure of 300 bar
and 1000 bar rupture pressure.

On the gas side, the Accumulator is pressurised at 150 bar and
is subject to Pressure Equipment Directive 2014/68/EG.

To monitor safety during the process, we recommend installing
a control fitting as an additional check on the gas side — see
range of accessories.

CAPACITY AND OUTPUT
The forces listed in table 1 below are applicable for the following
nitrogen gas pressures:

Accumulator 150 bar
Force Cylinder 20 bar
Compact Cam

2018.11.01500. [ ] and 2018.11.04000. ]

Gas spring 2480.21. or .23.00000. [ 1] 180 bar
2018.11.06000. L1 ]

Gas spring 2487.12.00350. [ 1 1] 180 bar
Compact Cam

2018.11.09000. L1 ]

Gas spring 2480.12.00500. [ 1] 150 bar
2018.11.15000. [ ]

Gas spring 2487.12.00750. [ 1] 150 bar
Flange Cam

2018.12.04000.049

Gas spring 2480.21. or .23.00000. [ 1] 180 bar

COMMENTS

The Accumulator and the Force Cylinder are pressure vessels
and as such are subject to the Pressure Equipment Directive
2014/68/EG.

During cutting and hole punching operations the nominal force
of the Compact Cam should only be utilised up to 75% to
minimise impact during cutting which is reinforced by the
Accumulator. Impact during cutting can be reduced by polished
tool edges (e.g. roof shape) and so downtime can be reduced.

subject to alterations



DESCRIPTION

Flange

FLEX CAM

Description Force Cylinder Compact Cam Cam Power unit
2018.30. 2018.11. 2018.12. 2018.20.

Force (Size) kN 15 40 60 90 150 15 40 60 90 150 40 15 40 60 90 150
Initial restoring force kN 2 5 8§ 13 21 2 4 7 10 15 4 - - - - -
Minimum gas pressure bar 10 125 105 125 50
Maximum gas pressure bar 40 180 150 180 180
Stroke length mm 25, 50, 100 24, 49, 99* 49 35", 60*, 110**, 160**(1)
Maximum speed m/s 0,8 0,8 0,8 0,8
Maximum restoring force m/s 0,8 0,8 0,8 0,8
Maximum frequency Strokes/min 30 60 30 60 60 60 30 30
Operating temperature range °C 10-40 10-40 10-40 10-40

* not for 2018.11.01500.

** including +10 mm overtravel

® not for 2018.20.01500. and 2018.20.15000.
Table 1: Technical data
Values other than those specified in the above table may be
accepted under certain circumstances or if different stroke

lengths, speeds and frequencies are combined.

WFIBRO o
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FLEX CAM
DESCRIPTION

FUNCTION

The individual components of the Flex Cam System described

above interact as follows:

@ The Power Cylinder is actuated by the stroke of the press.
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® When the Force Cylinder reaches its working position, the

pressure in the system rises to match the pressure in the

Accumulator. The rest of the displaced volume of aoil is then

held in the Accumulator (Power Cylinder overtravels by approx.

3 -10 mm).
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@ This overtravel is essential since it ensures that a constant

contact pressure is built up during each stroke.

At the same time the pressure on the Power Cylinder is relieved

(return travel of the press), the Force Cylinder is reset by the

nitrogen gas.
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FLEX CAM
DESCRIPTION

PRESSURE RATIOS IN THE SYSTEM
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The above diagram shows the oil pressure build-up during the
work cycle. Before the working motion, the oil-system is
pressureless. When the Power Cylinder is actuated, the oil
pressure rises to the preset gas pressure in the Cam Unit. As
the Force Cylinder continues to travel, the volume of gas is
further compressed until the work operation is executed. At the
same time, the back-pressure in the system rises due to the
punching operation, for example. Once the operation has
ended, the Power Cylinder continues as far as the end position
of the Force Cylinder. This ensures that the excess volume of
oil is fully absorbed by the Accumulator. At the same time, the
oil pressure rises to match the charging pressure in the
Accumulator.

If a malfunction occurs in the tool part during system travel and
blocks the travel of the Cam Unit, all the displaced oil is held in
the Accumulator. The oil pressure increases until it equals that
of the compressed nitrogen in the Accumulator.

The system is protected by an integral rupture protection device
in the Accumulator which opens at 517 bar to vent the nitrogen.
The resulting system security protects the tool from damage by
the Flex Cam.
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FLEX CAM
DESCRIPTION

POSSIBLE COMBINATIONS
POWER UNIT WITH CAM UNIT

CAM UNIT LEADING

If a stroke of the Cam Unit is required before the tool actually
reaches its working position, this can be achieved by
incorporating a gas spring. The press stroke actuates a gas
spring which, in turn, actuates the Power Unit, since its
prestressing force is higher than the nominal force of the Power
Unit.

When the Cam Unit reaches its end position, the drive (press)
overtravel is compensated by the retracting piston rod of the
gas spring. A spring contact washer transmits the pressure of
the gas spring to the supporting tube when the Power Unit
reaches its end position.

’_\/\’\ I Press
!

>— Thrust washer

Supporting )
1 Cam unit

e
U

Power unit—=

“leading”

SEVERAL CAM UNITS DRIVEN ASYNCHRONOUSLY
Several Cam Units can be driven by a common Power Unit.
The individual Cam Units should not, however, be mechanically
connected to one another since the feedrates cannot be totally
synchronised due to the different connection lengths (system
losses) and restoring forces.

m\/ﬁ Press
=4
(i ——5

Power unit
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SEVERAL CAM UNITS DRIVEN SYNCHRONOUSLY

Synchronous operation can be achieved by using two systems
of the same dimensions, although this application requires the
restoring force of the individual Cam Units to be equal, as well.

T Press

\E |\

I ?-

LAY
N

Cam unit

17— Cam Units

1=

\
)
1

ONE OR MORE CAM UNITS DRIVEN WITH DELAY

A time delay, and thus a variable working sequence for the
Cam Units, can be achieved by combining two different
strokes. The first Power Unit to be actuated executes the first
step.

As the Cam Unit moves beyond its end position, the excess oil
is displaced into the Accumulator (not shown in the diagram).
The second Power Unit can then enter the working sequence

(\/_ﬂ Press

Cam unit

as required.

Power unit i

.
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VARIABLE SPEED / FORCE DRIVE

The forces or travel speeds can be combined as required by
varying the ratio between Power Unit sizes and Cam Unit sizes.
The maximum travelling speed should not exceed 0.8 m/s,
however.

—+— Press

Cam unit

Power unit
\ i
=5
WV

——Press

Power unit — Cam unit

i —

TRANSMISSION RATIOS IN USE

Transmission or reduction ratios can be expressed in four
different ways:

a) Force

b) Speeds of the individual Cam Units

c) Press travel speed to Cam Unit travel speed

) Stroke lengths

TRANSMISSION RATIOS

The nominal transmission ratio of 1:1 is normally used
throughout the system.

The ratio can vary, however, according to the combination (and
number) of Power Units and Cam Units used (see table on
page 12).

COMPONENTS

The component sizes are explained step by step below with
regard to the forces required, stroke length and the number of
operations.

STEP 1:

SIZE OF THE CAM UNIT

Calculate the force required for the operation to be carried out.
The Cam Unit used should provide sufficient force to execute

subject to alterations

FLEX CAM
DESCRIPTION

the operation. If the force required cannot be precisely
calculated, we recommend that you use a larger Cam Unit.

Force required (kN)  Cam unit

0- 15 2018. .015600.
15— 40 2018. .04000.
40- 60 2018. .06000.
60- 90 2018. .09000.
90-150 2018. .15000.

kN Cam Unit size:

Force required: _____ kN Cam Unit size: _____

Example: If the force required is 22 kN, then a 40 kN Cam Unit
should be used. Cam unit 2018. ["1.04000. 1

STEP 2:

CAM UNIT STROKE LENGTH

Determine the Cam Unit stroke required to execute the
operation in the tool. Use the Cam Unit with the shortest
possible stroke, but remember that the tool must have sufficient
space for the workpiece.

Max. stroke
Required stroke length of Cam

length (mm) Unit (mm) Part number

0- 25 25 (24)** 2018. . .025*
25- 50 50 (49)** 2018. . .050"
50-100 100 (99)*** 2018. . .100*

*) 2018.11. C1.024/049/099
**) This stroke length does not apply to Compact Cam
2018.11.01500. 1
***) Compact Cam
Stroke length of Cam Unit: _____ mm

Example: If the stroke length required is 35 mm, use a Cam Unit
with a stroke length of 50 mm.

STEP 3:

ORDER NUMBER OF THE CAM UNIT

Select the Cam Unit according to the type of operation to be
performed.

See also pages 6, 7, 12-14

201811 L] [T
2018.12.04000.049
2018.30. LI T].[T1]

Compact Cam:
Flange Cam:
Force Cylinder:

Example: The order number for the Compact Cam is
2018.11.04000.049

IFIBRO 13




FLEX CAM
DESCRIPTION
POWER UNIT SELECTION TABLE

Cam unit Nom. stroke Power unitSU Power unit

Power unit Power unit Power unit
Force (kN) (mm) No-heyy U TR lgyny SY TR gy SY TR gk TR 5oy pY TR
15 25 1 03 35 1.0 035 20 2.5 035 16 40 035 14 6.3 035 13 08
25 7 060 60 05 035 30 12 035 23 20 035 18 31 035 15 49
25 3110 85 0.3 1060 40 0.8 035 29 13 035 22 21 [035 18 33
50 1060 60 1.0 035 30 2.5 035 73 40 035 18 6.3 035 15 08
50 2 110 110 0.5 060 50 1.2 035 35 2.0 1035 26 31 035 20 4.9
50 3 110 70 0.8 060 48 13 035 34 21 035 25 3.3
100 1 1110 110 11,0_060 50 2.5 035 35 4.0 035 %6 6.3 (035 20 9.8
100 2 110 91 1.2 060 60 2.0 1060 42 31 035 30 4.9
100 3 160 [i31 08 [110 85 1.3 1060 58 21 [060 4 B3
150 1 1160 160 1.0 [110 70 2.5 060 48 40 060 B4 63 035 25 9.8
150 2 160 [131_[.2_[110 85 2.0 060 58 131 1060 449
150 3 160 [123 [.3_ [110 82 21 1060 56 3.3
40 25 11110 72 0.4 035 35 10 035 %6 1.6 035 20 2.5 035 6 39
25 > 060 60 0.5 1060 41 0.8 035 30 1.3 035 23 2.0
25 3 110 85 0.3 060 57 0.5 1060 40 0.8 035 20 113
50 i 060 60 1.0 060 A 16 035 30 2.5 035 73 5.9
50 2 110 10 05 [110 72 0.8 1060 50 1.3 [035 35 2.0
50 3 160 [160 0.3 [110 103 05 1110 70 0.8 [060 48 13
100 i 110 1010 [110 72 16 1060 50 2.5 035 35 5.9
100 2 160 [134 0.8 [110 89 1.3 [060 61 2.0
100 3 160 [129 0.8 110 86 113
150 i 160 [103_[.6_ [110 70 2.5 [060 48 B9
150 2 160 [29 [1.3 110 86 2.0
150 3 160 f24 13
60 %5 11110 110 0.3 | 60 50 0.6 035 35 1.0 035 %6 1.6 035 20 0.4
25 2 110 91 0.3 060 60 05 1060 42 0.8 [035 30 112
25 3 160 [i31_ 02 110 85 0.3 1060 58 0.5 060 4 D8
50 i 110 91 0.6 060 60 1.0 060 4 16 035 30 04
50 2 110 110 0.5 1110 74 0.8 060 51 12
50 3 160 [160 0.3 [110 10605 [110 7108
100 i 110 10 1.0 110 74 16 060 51 04
100 > 160 [138_[0.8_[110 92 12
100 3 160 [133 0.8
150 i 160 [160 1.6 [110 106 1.6 [110 71 04
150 2 160 133 12
90 2% i 110 73 0.4 060 49 06 035 35 1.0 035 %6 1.6
25 2 160 [136_02_ [110 88 0.3 1060 60 0.5 [060 42 0.8
25 3 160 [i27 02 [110 85 0.3 060 58 0.5
50 i 160 [136_0.4_[110 88 0.6 060 60 1.0 |060 2 6
50 2 110 71005 [110 74 0.8
50 3 160 {60 0.3 110 10605
100 i 110 10 1.0 110 74 1.6
100 > 160 [138_[0.8
150 i 160 {160 [1,0 110 106 1.6
150 25 i 110 108 0,3 [110 71 04 060 49 0.6 035 35 1.0
25 7 160 [132 0.2 [110 88 0.3 060 60 05
25 3 160 [27 0.2 110 85 0.3
50 i 160 [132 04 [110 88 0.6 060 60 1.0
50 > 110 710 05
50 3 160 [160 0.3
100 i 110 110110
150 i 160 1160 11,0

14 IFIBRO subject to alterations



STEP 4A:

SIZE AND STROKE OF THE POWER UNIT

Follow step 4a if one to three Cam Units of the same size
are connected to a given Power Unit.

If different Cam Units are connected to a Power Unit, then
step 4b should be used.

Select the Power Unit from the following table. The table should
be read in the following order:

Cam unit — Force — Stroke — Quantity — Power unit — Stroke
length:

We recommend that no more than three Cam Units be
connected to a single Power Unit.

Make sure that you do not exceed the maximum Cam Unit
stroke speed (0.8 m/s).

Cam unit Power unit
04000 » 50 > 2 > 7
k
| Force | | Stroke | | Quantity Stroke
used

Selection flowchart

Power unit = Nominal working force / nominal stroke + 10

mm overtravel

SuU = Working stroke (stroke actually used) + 10 mm
TR

Transmission ratio (Power unit : Cam unit)

See also the following examples:

Example 1:

A Power Unit 2018.20.04000.060 is provided as standard for a
Compact Cam 2018.11.04000.049. The nominal stroke of the
Power Unit is 60 mm.

The transmission ratio is 1:1. The stroke of the Compact Cam
is thus performed at the same speed as the press.

Cam unit Power unit
2018.20.
04000.060

04000 » 50 > 1 > 60

Fig. 1: Selection for example 1

subject to alterations

FLEX CAM
DESCRIPTION

Example 2:
If a press stroke of just 30 mm can be used to execute the
operation, then a larger Power Unit 2018.20.09000.035 should
be used for the Cam Unit 2018.11.04000.049.
The Power Unit stroke used is 30 mm, the transmission ratio is
2.5. If the press speed is 0.3 m/s, then the Cam Unit stroke
speed obtained is 2.5 x 0.3 m/s = 0.75 m/s.
The stroke used by Power Unit and Cam Unit can be perfectly
matched to any special constraints associated with the tool.
For some applications, the speed of the Cam Unit must be
increased in proportion to the press speed.
If several Cam Units are connected to a
Power Unit, then the individual Cam Units
will not have the same stroke speed.

Cam unit Power unit
2018.20.
09000.035

04000 » 50 I » 30

Fig. 2: Selection for example 2

Example 3:

A Power Unit 2018.20.04000.110 can be used with two
Compact Cams 2018.11.04000.049 and a useful press stroke
of 110 mm. The Power Unit stroke used is 110 mm and the
transmission ratio is 0.5.

If the press speed is 0.3 m/s, then the mean Cam Unit
stroke speed obtained is 0.5 x 0.3 = 0.15 m/s.

. Power unit]
Cam unit
2018.20.
L 04000.110
04000 » 50 » 2 » 110

Power unit; 2018.20.

Fig. 3: Selection for example 3

IFIBRO 15




FLEX CAM
DESCRIPTION

STEP 4B

Size and stroke of the Power Unit for different Cam
Unit sizes

The total volume of oil in the Cam Units should be calculated
using the following formula. The total volume of oil is the sum of
all the volumes for all Cam Units. The volume is the product of
the piston surfaces and strokes used. The total volume of oil
VN for the Power Units corresponds to the minimum volume of
oil for the Cam Units (in dm3). AN is the piston surface area in
the Cam Unit (dm?) as shown in table 2.

Vn = [(Ar-s1) + (Az-s2)...(An - sn)] : 100 (Formula 1)
An = Piston surface area of Cam Units
SN = Stroke length of Cam Units

WK AZ AK  15kN  40kN 60KkN 90KkN 150 kN
An (dm2) 0,13 0,31 0,50 0,79 1,23

Table 2: Piston surface area of Cam Units

Total volume of oil of Cam Units: Vy = dms
WK = Compact Cam 2018.11. 1.
AZ = Force Cylinder 2018.30. 1.1

AK

Flange Cams 2018.12. 1 . [ J

Select the appropriate Power Unit from Table 3. The Power
Unit must supply the minimum volume of oil as calculated
above. Calculate the required Power Unit stroke sgef Using the

following formula:

Sgert = [(Vn:Vg)-sgl +10 (Formula 2)
VN = Total volume of oil of Cam Units

Vg = Total volume of oil of Power Unit

Sg = Power Unit stroke

Sgerf = Power Unit stroke required

Nominal Stroke Power Unit size 2018.20.

stroke 1ength 15N 40kN BOKN 90 kN 150 kN
length Sg
.035 25 0,031 0,078 0,126 0,196 0,307
.060 50 0,063 0,156 0,251 0,393 0,614
110 100 0,126 0,312 0,502 0,785 1,227
160 150 0,188 0,468 0,753 1,178 1,841
Table 3: Volume of oil of Power Unit Vg (dm3)
Power Unit stroke used: Sgerf = mm
Example:

Select a Power Unit to operate a Compact Cam
2018.11.01500.049 and a Force Cylinder 2018.30.04000.050
with a used working stroke of just 40 mm.

16 IFIBRO

Vi = [(Awk - Swk) + (Aaz * Saz)] : 100
AN = [(0,13 - 49) + (0,31 - 40)] : 100 (see formula 1)
VN = 0,189

The volume of oil of the selected Power Unit should be greater
than 0,189 dms3. For example, the 2018.20.06000.060 supplies
0,251 dm3. (The 2018.20.04000.110 could also be used) (see
table 3):

Calculate the used stroke of the Power Unit:

Sgerf = ((VN : VG ) el ) + 10
Sgerf = (0,189 :0,251)-50) + 10 (see formula 2)
Sgerf = 48 mm

In the above example, we recommend a Power Unit
2018.20.06000.060 with a used stroke of 48 mm.

The admissible Cam Unit stroke speeds defined in section 9
must not be exceeded. It should also be noted that the Cam
Units will have different stroke speeds if two Cam Units are
driven by a single Power Unit.

STEP 5

Select appropriate hoses and screwed couplings. The

maximum admissible hose length between Power Unit and the

Cam Unitis 2000 mm. The nominal hose diameter is determined

on the basis of the size of the Power Unit. The hose size is

matched to the flow of oil (see page 54 ).

Depending on the press speed a nominal hose width smaller

than the standard nominal width may be used (see table 4).
Nominal hose

size

Standard

nominal

Max. speed Press speed
Power Unit 0,8 m/s 0,6 m/s 0,4m/s 0,2m/s
2018.20.01500 DN 12 DN 12 DN 12 DN 12
2018.20.04000 DN 20 DN 20 DN 12 DN 12
2018.20.06000 DN 25 DN 20 DN 20 DN 12
2018.20.09000 DN 25 DN 25 DN 20 DN 12
2018.20.15000 DN 32 DN 32 DN 25 DN 20

Table 4: Press speed/Nominal hose size

It is easiest to determine the correct hose
length if both Power Unit and Cam Unit are
installed inside the tool.

Remember to protect the hose against sharp edges etc. The
hose moves slightly during operation due to the pulsating oil
pressure.

Observe the minimum bending radius.

subject to alterations



FLEX CAM
DIMENSIONS AND ORDER NO

CAM UNIT (WORKING UNITS)
- FORCE CYLINDER

- COMPACT CAM

- FLANGE CAM

POWER UNIT (DRIVE UNITS)
- POWER CYLINDER
- WORKING UNIT

FIBRO 17

subject to alterations



CAM UNIT
FORCE CYLINDER 15 KN

2018. _ _.01500.

Stroke
2018.30.01500[ 1 |

!

oo |

|-

— -

ZI'orsion protection groove

Stroke

2018.50.01500[_ 1®

Stroke
2018.60.01500[ | | [e]

Spare parts
Mounting flanges

© 2480.055.00750
[e] 2480.057.00750

Stroke

2018.40.01500__]

Spare parts
Mounting flanges

On the piston rod

\-I Nitrogen gas connection G /8"

Bleeder valve

Hydraulic connection G /2

Stroke |
. min
Exl 81,5\\ = 81 =
o5l 58— =i i 19 |
i i1
P 5 7
\ ' '
[ [
cw H==
8 E= g
T
[N &
T Znn
v
S
% 78 78
N 7N 7N
T
g | Q)
S N
N A A
N N
13— — =l 395
I /) S
93
Stroke
- in

|-—— 58—

{ ¥F%ating plate

SOY
i

2480.045.00750 R =5
On the hydraulic connector ~ ~ & ® | 8 = k&%/
2480.046.00750 9 Y il ;rl g&k/ o
* ® | + +
/ 0,1
T <34, 5011 1l=— o T — ] (10 ‘
oulderin:
a (recommengded) 65
" Nitrogen gas connector: caution — before removing
i b i the connector check that the cylinder has no gas
— 22 ‘1? — 22 ‘0? pressure.
T T 2 The cam unit no longer returns completely to its
stroke starting position due to the oil expansion
1 17 ? which is attributable to the temperature. Allow for an
(}) ‘ Il %\,-\\ o increase of 3 mm to 6 mm.
C;’ 1 PR Nt/ <t 9 This fastening may only be subjected to pressure (by
A | ] A ¢ support).
] 1O
2018. _ _.01500. FORCE CYLINDER 15 KN
Return force kN* at 20 bar (max. 40 bar)
Order No. Stroke I min. a b Stroke start Stroke ¢ng
2018. _ _.01500.025 25 173 214 192 1,5 3,1
2018. _ _ .01500.050 50 223 264 242 1,5 31
2018. _ _ .01500.100 100 323 364 342 1,5 3,1
2018. _ _ .01500.150 150 423 464 442 1,5 3.1

* isothermisch

18 IFIBRO
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CAM UNIT
FORCE CYLINDER 15 KN
WITH BASE PLATE

2018.45.01500.

(= 050, 1 -
T 025J<—
ol ,
o 1
. L
e
<30=— 8
[ ] J—
l Nitrogen gas connection G /s
{
_g
1 =
| | Bleeder valve
1
'5; T \_T_J ]
‘ 0
3 ‘ I3
‘ o
™
¢ | 1
\
281.243
Loctite 243
M Tightening torque 24 Nm
N EepENe e
R R () N
¢ Hydraulic connection G /2
OO o>
70
86
2) The cam unit no longer returns completely to its stroke 106
starting position due to the oil expansion which is
attributable to the temperature. Allow for an increase of
3 mm to 6 mm.
2018.45.01500. FORCE CYLINDER 15 KN WITH BASE PLATE
Return force kN* at 20 bar (max. 40 bar)
Order No. Stroke I min. Stroke sart Stroke eng
2018.45.01500.025 25 223 1,5 3.1
2018.45.01500.050 50 273 1,5 3,1
2018.45.01500.100 100 373 1,5 3.1
2018.45.01500.150 150 473 1,5 3.1

* isothermic
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CAM UNIT
COMPACT CAM 15 KN

2018.11.01500.

to)
N
te) ’-lumlne 1
Zi 5 EN
I W io g & O
i i ATy b, >~ 9
TN =i ]
! + N
| == L Sy 1y
I
f * 28 *0.02(2x *
_LI 7,5’0‘055 ) \ Hydraulic hose _ | 453)%15 |
14 12+002 é?;mection 56
—] 222} I 2 59
—] |
Stroke
max.
Locating pin @8 (2x)
| — I
— —U 94— 3
B AT =
6,5 \Venting M10x1
331 e | Fixing screw M8 (4x)
NOTE
1) Preferably apply the stamp in the middle of the piston rod.
Where necessary, the stamp can be placed in the marked area.
During disengaging and trimming operations, an external guide must be
provided in order to absorb the lateral forces which occur.
2) The cam unit no longer returns completely to its stroke starting position
due to the oil expansion which is attributable to the temperature. Allow
for an increase of 3 mm to 6 mm.
2018.11.01500. COMPACT CAM 15 KN
Return force kN at 180 bar
Order No. Stroke max. e | Iy Stroke siart Stroke eng
2018.11.01500.010 10 80 141,5 119,5 2 2,6
2018.11.01500.024 24 94 155,5 133,5 2 2,6
2018.11.01500.049 49 119 180,5 158,5 2 2,6

20 IFIBRO
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CAM UNIT
COMPACT CAM 15 KN WITH GAS
MONITORING CONNECTION

Install together with measuring hose and control fitting (gas spring

and nitrogen connection are valveless).

——1 25 l, - I——42—»
——| 20 |t~ ) ) 19,5=
Nitrogen gas connection G/g

1_
7,5
28,5 l=—

= 4 | )
- NI A\ *
T ) : © I/z N ‘Q_,X/ —:O o
0 e : Gk
| = ' P\ 5§ < priEd
-~ ] ] = ' * = * L
|
+0,02
* * — 28 "% (2x) \ f 1 lpool=t
] <50 _ A gy oes U
. | 10 +002 Hydraulic hose 56
connection G/,
— 227} 4 59
—] |
Stroke max.
Locating pin @8 (2x)
. !
\ |
\Venting M10x1
Fixing screw M8 (4x)
NOTE
1) Preferably apply the stamp in the middle of the piston rod.
Where necessary, the stamp can be placed in the marked area.
During disengaging and trimming operations, an external guide must be
provided in order to absorb the lateral forces which occur.
2) The cam unit no longer returns completely to its stroke starting position
due to the oil expansion which is attributable to the temperature. Allow
for an increase of 3 mm to 6 mm.
2018.11.01500. _ _ _ .1 COMPACT CAM 15 KN WITH GAS MONITORING CONNECTION
Return force kN at 180 bar
Order No. Stroke max. e | Iy I, Stroke start Stroke eng
2018.11.01500.0101 10 80 141,5 19,5 93 2 2,6
2018.11.01500.024.1 24 94 155,5 133,5 107 2 2,6
2018.11.01500.0491 49 119 180,5 158,5 132 2 2,6
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POWER UNIT
POWER UNIT 15 KN WITH SEPARATE
ACCUMULATOR

2018.25.01500.

{1 S
bty [ o=l
g AR , ,
+ [ Nominal hose size G2
eFT

‘¢ 50,1+

Hydraulic connection G /2 032 |=—

+
EE%EIB:/ + +

= | of >
o|© o| s

- - = Power Cylinder

Accumulator ——————

~— 50—

O,

Rupture J \— Nitrogen gas connection G 8

protection device

= 30 |=—

Hydraulic connection G /2

Hydraulic filling opening G 1/4
TM ol i) /

e 40—
—=] 20 |~

\E§§ N\
\]
80
80
50— =]
—

)
N

\ 130 80

\— Fixing screw*

* Tighten M8 fixing screw to 25 Nm
2018.25.01500. Power unit 15 kN with separate accumulator

Order No. Stroke +10" | Iy I
2018.25.01500.035 35 220 213 130
2018.25.01500.060 60 270 264 180
2018.25.01500.110 110 370 364 280
2018.25.01500.160 160 470 464 380

' The overtravel compensation is the nominal stroke + 10 mm additional stroke.
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POWER UNIT
POWER UNIT 15 KN

2018.20.01500.

Nitrogen gas

connection G/g — 032 |=— *
2
e
: | ; =
O co*
Safety label ! '
=-250,1-= = 050,1-= __|— Power Cylinder

(@]
Accumulator

Adapter plate /

30

\
O
|
I
|e— 50—

I 160
| 130

M12 for lifter stud (2x) 211 ————————— Hydraulic filling opening G/,

Pressure relief /

Hydraulic connection G/,

) The overtravel compensation is the nominal stroke + 10 mm additional stroke.

2018.20.01500. POWER UNIT 15 KN
Order No. c |

Stroke +101)
2018.20.01500.035 185 220 35
2018.20.01500.060 210 270 60
2018.20.01500.110 260 370 110
2018.20.01500.160 310 470 160

IFIBRO 23
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CAM UNIT
FORCE CYLINDER 40 KN

2018. _ _ .04000.
Stroke
2018.30.04000[ ;1]

T Nitrogen gas connection G 1/8"

Bleeder valve

Stroke |
32 \ min , .
—= 92,5 } —»\ 30 |f=—o Hydraulic connection G3/4
68 — =19 +¢
155 * i
—~ o
T T i
- ?
N\ v QY B==
<§}> ¢ 58 = J
N .
1 LT 1 Rating plate
402 3)
L] L T Qi/ | 1O —~—
LTorsion protection groove
— 29 =
o)
Stroke
2018.50.04000[_ ] ® §
Stroke
2018.60.04000[__; 1[]
(
Spare parts N
Mounting flanges % i @ @
© 2480.055.01500
[e] 2480.057.01500
{167 =— 40,5 73,5
Stroke | 106 | — 90—
2 min
s 68
Stroke <+ T -+ Ea =
2018.40.04000[ ___ | 141/ T H &) ©
Spare parts I ™ y /
Mounting flanges L9 ﬁ ] Ie /{c}\
On the piston rod =) ? ? S ~ Qy
2480.045.01500 -
: 5 * ] I A= < - h
On the hydraulic connector } ! 4l < : Db
2480.046.01500 | 2 [ L 2
+0,1
T |<-43,5= 10 l~— 56 SL e * — 10
ouldering
a (recommended 90
i b | 1) Nitrogen gas connector: caution — before removing
28 15 ‘ 26 213 the connector check that the cylinder has no gas
T pressure.
— 2) The cam unit no longer returns completely to its
i M [ stroke starting position due to the oil expansion
N, ~| which is attributable to the temperature. Allow for
5 @ @ b an increase of 3 mm to 6 mm.
(M J 3) This fastening may only be subjected to pressure
T H — A (by support).
| \J
2018. _ _.04000. FORCE CYLINbER 40 KN
Return force kN* at 20 bar (max. 40 bar)
Order No. Stroke I min. a b Stroke siart Stroke eng
2018. _ _ .04000.025 25 195 246 219 4,2 8,4
2018. _ _.04000.050 50 245 296 269 4,2 8,4
2018. _ _.04000.100 100 345 396 369 4,2 8,4
2018. _ _.04000.150 150 445 496 469 4,2 8,4

* isothermic
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CAM UNIT
FORCE CYLINDER 40 KN
WITH BASE PLATE

2018.45.04000.

68

Nitrogen gas connection G /s

| min.

— Fﬂ
% % Bleeder valve
- o -
8 ‘
-1 | By
Ire) ‘ 8 ©
|
' | * !
281.243
Loctite 243
211 (4x) - Tightening torque 47 Nm

90

90
108
125

Hydraulic connection G %/4

2}
D
@
O
o
O

2) The cam unit no longer returns completely to its stroke
starting position due to the oil expansion which is
attributable to the temperature. Allow for an increase of 3
mm to 6 mm.

2018.45.04000. FORCE CYLINDER 40 KN WITH BASE PLATE
Return force kN* at 20 bar (max. 40 bar)

Order No. Stroke I min. Stroke start Stroke ¢ng
2018.45.04000.025 25 245 4,2 8,4
2018.45.04000.050 50 295 4,2 8,4
2018.45.04000.100 100 395 4,2 8,4
2018.45.04000.150 150 495 4,2 8,4

* isothermic
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CAM UNIT

COMPACT CAM 40 KN

2018.11.04000.
o
te)
i = i
. - — S|-
i s 5 -
. THEI ! T
i ‘I | L
= 11 I r1a o
{1 i -
Py 1R | A ©
- 0 ET
I
c\|1 * __j 210+992(2x)
| 8-0015
+0,02
—=|{16 20 Hydraulic hose
—]| 272 I connection G3/4
— |
Stroke
max.

Locating pin @10 (2x)

74—y

015(2%)
97,5
105

<—®60”——|

226

|e—74 -0,015—=]

92

95

NOTE

1) Preferably apply the stamp in the
middle of the piston rod.
Where necessary, the stamp can be
placed in the marked area.

< T i During disengaging and trimming
~o _l-_ \ = operations, an external guide must
L * be provided in order to absorb the
m lateral forces which occur.
HE ) 2) The cam unit no longer returns
) completely to its stroke starting
3 Venting M10x1 position due to the oil expansion
44— e Fixing screw M10 (4x) which is attributable to the
temperature. Allow for an increase of
3 mmto 6 mm.
2018.11.04000. COMPACT CAM 40 KN
Return force kN at 180 bar
Order No. Stroke max. e | I Stroke gtart Stroke ¢ng
2018.11.04000.024 24 135 214 187 4 5,2
2018.11.04000.049 49 160 239 212 4 5,4
2018.11.04000.099 99 210 289 262 4 5,6
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CAM UNIT
COMPACT CAM 40 KN WITH GAS
MONITORING CONNECTION

2018.11.04000. _ _ _ .1

Nitrogen gas connection G'/g » )
Additional nitrogen gas port G/g

74
25 | 2 56,5
d
n 1
o i l X
I e | - ——
THE i g
| 4 = = rnr _
I e . - ~ —|
W M Tl T . NI IS
| |1 T 111 I.I ey =52
— T I j o~ ‘I I sl ©
S 1L H'_riw .,1||‘\. /111 ‘f
* l : L It N - (i [
- H === i - Rl
10 002 (2
‘;‘r 2 (24 926
| | 8 0,015
—] |~—74 0,015 —»]
20 +002 )
~—|16 L Hydraulic hose 92
—| 72| I, connection G3/, 95
—] |
Stroke
max.

Install together with measuring hose and control fitting
(gas spring and nitrogen connection are valveless).
Duplicate nitrogen gas ports for connecting the
measuring hose. Use only one port whilst keeping the
other one closed.

Locating pin @10 (2x)

I R
=1 |
N4 B [ B 1 4 2) The cam unit no longer
X . - - < returns completely to its
B) e E 1 \ * stroke starting position due to
--L X the oil expansion which is
H - ) attributable to the
temperature. Allow for an
8 Venting M10x1 increase of 3 mm to 6 mm.
~—44——1 e Fixing screw M10 (4x)
2018.11.04000. _ _ _ .1 COMPACT CAM 40 KN WITH GAS MONITORING CONNECTION
Return force kN at 180 bar
Order No. Stroke max. e | Iy PS Stroke siart Stroke ¢ng
2018.11.04000.024 1 24 135 214 187 112 4 5,2
2018.11.04000.049.1 49 160 239 212 162 4 5,2
2018.11.04000.099.1 99 210 289 262 237 4 5,2
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CAM UNIT
FLANGE CAM 40 KN

2018.12.04000.
_ ., stroke  _ 22 125
max.
L 37 - 12+0‘0290+
w| _ : ‘
T P~ =
| T H H O 5% = [ o] 1!
pims aRCS & H ]Ef o |l i
8 ik 1 f AN =
HH ¥ M )
‘ O . o | AN | g g
Hil = I:]TT = T i s -
Yy I — © 2 4
N~ [ee]
<
! F [ v
* 20°%% b \ 145
a L Hydraulic connection
Fixing groove G4 6
{39301 =— ‘e“\‘e
Locating pin @10 (2x) oo ?a
25
[eV)
= =
o . \
2 ’ O @ NOTE o | o
5) = % Maximum load application F by flanging operation within
Lihod= B this area.
}Di* % . S 2) The cam unit no longer returns completely to its stroke
o} J === 8- & starting position due to the oil expansion which is
* é% Liode ‘@* attributable to the temperature. Allow for an increase
1 1
7 [ of 3 mm to 6 mm.
A et T s o)\
- =l Venting M10x1
| o541t 160 c>\ M16 fixing screw (4x)
IS F ~— 60—~
F
F A
— , I %% "
_HH ' SR,
Maximum ey By B HBo- OO
pr:ojeption ' N i (; N
shaping T e i i
cheeks 13 mm ii @ _T i i\&J/:/i
T — = m H——
[1] — (1]
Shaded area may not be machined Y
(risk of damaging the roller bearing)
2018.12.04000. FLANGE CAM 40 KN
Return force kN at 180 bar
Order No. Stroke max. Stroke siart Stroke eng a b c d
2018.12.04000.049 49 4 5,2 304 109 39 13
2018.12.04000.099 99 4 5,2 404 159 89 63
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FLANGE CAM 40 KN WITH GAS
MONITORING CONNECTION

CAM UNIT

2018.12.04000. _ _ _ .1
Nitrogen gas connection Additional nitrogen
Gs gas port G 1/g
125 /
e 2L 90
stroke e 05} d ~—56,5-— /
o} 37 = *
[Te}
5y @©
0 ST N
Ny
T ERE S e o (B
1 - D %
& i e :Fﬁ O A, ;
2 1 1 /%\ 1% <
it nul 1 & 0 o
| 1O S | § se
HE I ¥ TSRS g T
I — L mill e T =
® © 4
~ o)
X
i f (] 1 3
2()+0.02 19+0.02
b = @
a—— 145 ?a\e
+oors T Xing groove Hydraulic connection
——139"5313=— G4

Two nitrogen gas ports for connecting the measuring
hose.
Use only one port, whilst keeping the other one closed.

N

Install together with measuring hose and control fitting
(gas spring and nitrogen connection are valveless).

20

NOTE

Shaded area may not be machined
(risk of damaging the roller bearing)

Locating pin 810 (2x) oo
% F\aY 1 : fT\ N
= g O R
- ) ﬁ-@ %
b L OD)) L
o — NN
[ r% i ,9 )| ?
2{::::::@; SHE.
o6 1 OO
Tl o5}l 160 ¢
Q)QO/ F
| B
| | E—
Maximum ?-::: {f} B {?} = q“
prl;ojeption iy
apin | 1 i
(S;hegksg13 mm ii e} _T
T — = (]
[[] — (1]
LA

\Venting M10x1
—_

Maximum load application F by
flanging operation within this
area.

2) The cam unit no longer
returns completely to its
stroke starting position due to
the oil expansion which is
attributable to the
temperature. Allow for an
increase of 3 mm to 6 mm.

M16 fixing screw (4x)
— 60— |
F

A

I

O
Sty 62
@4

3

N
N

{ (
\\ \¥
._\\_. -

2018.12.04000. _ _ _ .1 FLANGE CAM 40 KN WITH GAS MONITORING CONNECTION

Return force kN at 180 bar
Order No. Stroke max. Stroke gart Stroke ¢ng a b c d e
2018.12.04000.049.1 49 4 52 304 109 39 162 13
2018.12.04000.0991 99 4 52 404 159 89 237 63
subject to alterations IFIBRO 29



POWER UNIT
POWER UNIT 40 KN WITH SEPARATE
ACCUMULATOR

2018.25.04000.

!
Q pare

R Nominal hose size G3/4
* i

Hydraulic connection G /4 * [~ 250 —={
|
Bleeder valve - :
/ z 4
| L ol —
OO O 8 |
CEEE—

_ — = Power Cylinder

l2

Accumulator ——————

=%
30

~—2 0751 — =

Rupture J

protection device

\— Nitrogen gas connection G1/8 Hydraulic connection G %4

Hydraulic filling opening G /4
13

211 (x2) 211 (x4)

-

O

—| 20 |

r 52,5 =

105

10

75
—

|
%

L Fixing screw*

* Tighten M10 fixing screw to 52 Nm

1) The overtravel compensation is the nominal stroke + 10 mm additional

stroke.
2018.25.04000. POWER UNIT 40 KN WITH SEPARATE ACCUMULATOR
Order No. Stroke +10" | Iy I
2018.25.04000.035 35 242 231 152
2018.25.04000.060 60 292 281 202
2018.25.04000.110 110 392 381 302
2018.25.04000.160 160 492 481 402
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POWER UNIT
POWER UNIT 40 KN

2018.20.04000.

Nitrogen gas [~=—250 ——
connection G 1/8 *

Stroke!

Safety label co*

<—g75,1—— 4—975,1——

Accumulator — _
\ ' ' o

Power Cylinder

Adapter plate \

__ ’/f.) -
™
M12 for lifter stud (2x) 200
175
ol ~— 100 / Hydraulic filling opening G 1/4
4 g ‘8
Pressure relief /
\

\____ Hydraulic connection G3/4

1) The overtravel compensation is the nominal stroke + 10 mm additional stroke.

2018.20.04000. POWER UNIT 40 KN

Order No. c | Stroke +10"
2018.20.04000.035 207 242 35
2018.20.04000.060 232 292 60
2018.20.04000.110 282 392 110
2018.20.04000.160 332 492 160
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CAM UNIT
FORCE CYLINDER 60 KN

2018. _ _

2018.30.06000.

{}

_.06000.

Stroke

]

|

v Nitrogen gas connection G /8"

Stroke
i~ _—
—— 103,5 —»‘ 32 (=—o
78\ R /
18,5 i
g U
iy
g%
p

Bleeder valve

Hydraulic connection G&/4

AL T e e &
Torsion protection groove <
Stroke g E§
2018.50.06000.[} ; ]®
2018.60.06000 %%% [ 1 ﬁ
S 8 1 o & °
Spare parts Q ) (J —
Mounting flanges o
© 2480.055.08000 — Qe ce
[c] 2480.057.03000 E § \
— 18— —=1 43,5 |=— 92
118
Stroke_ | — 110——
ﬁ e min
Stroke j Eﬂ
2018.40.06000.[ ] — - -
1 / /
Spare parts [ | T ‘Sﬁ% T@»
Mounting flanges
On the piston rod L 7é e il Q @%
2480.045.03000 ST 3 3 - kJ
On the hydraulic connector te) ! _ O
2480.046.03000 8 ‘ | . e ¢ 3 1’393¥ gz
te [ LiiTey LT ~
T I f % 10
(=46,5= l=—58 —
a Shouldering 110
‘ b ‘ (recommended)
I |
——‘ 28 |=—o ——‘ 26 r——
15 X 213
‘ 1) Nitrogen gas connector: caution — before
| removing the connector check that the
{ | i cylinder has no gas pressure.
? ‘ﬂ\? 2) The cam unit no longer returns completely
® :j N I to its stroke starting position due to the oil
© ‘H—l & «© expansion which is attributable to the
¢ [ temperature. Allow for an increase of 3 mm
| i | ] I ® to 6 mm.
[ 3) This fastening may only be subjected to
pressure (by support).
2018. _ _ .06000. FORCE CYLINDER 60 KN
Return force kN* at 20 bar (max. 40 bar)
Order No. Stroke I min. a b Stroke siart Stroke ¢na
2018. _ _.06000.025 25 211 262 235 6,1 12,3
2018. _ _ .06000.050 50 261 312 285 6,1 12,3
2018. _ _.06000.100 100 361 412 385 6,1 12,3
2018. _ _ .06000.150 150 461 512 485 6,1 12,3

* isothermic
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CAM UNIT
FORCE CYLINDER 60 KN
WITH BASE PLATE

2018.45.06000.

95,1
[~ 250
5! +-1
3 1 L]
el |
! -1 30 R
|
! . .
| Nitrogen gas connection G /s
k |
F
% % Bleeder valve
L) -
= ‘ 1o
3 | — 8
f | ® 3
!

281.243
213 (4x) Loctite 243
— r Tightening torque 81 Nm

© o
T ®
Hydraulic connection G 3/4
2) The cam unit no longer returns completely
to its stroke starting position due to the oil 110
expansion which is attributable to the 133
temperature. Allow for an increase of 3 mm 155

to 6 mm.

2018.45.06000. FORCE CYLINDER 60 KN WITH BASE PLATE
Return force kN* at 20 bar (max. 40 bar)

Order No. Stroke I min. Stroke siart Stroke ¢ng
2018.45.06000.025 25 261 6,1 12,3
2018.45.06000.050 50 3N 6,1 12,3
2018.45.06000.100 100 411 6,1 12,3
2018.45.06000.150 150 511 6,1 12,3

* isothermic
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CAM UNIT
COMPACT CAM 60 KN

2018.11.06000.
Venting M10x1
—=— 30 |=— o) 94
& |
i —] R > ) B
[ | — \( ! Hd <
H St =
o b o -H - I I R ff
il ‘ = AN Y
I | : + A \ 1 - IR
1 | Ll @)+ o 77
1 | ! i i
T [ i 1os N NN
"~ | ] o < Nl
* 1] -! ‘ : ._J * * !--! Ll I
|
+0,02
H I {.20% =026 |=—
J‘ 210-0015(2x) 100-0.015
{ ‘E 117
8-0,015 120
—=] 322 ! I — Hydraulic connection G 3/4
Stroke |
max.
Locating pin @10 (2x) Fixing screw M12(4x)
£ ke == M
Ja 0
8 ~ 7@ f; NOTE
- Vs @ 7S 7 1 The punch should preferably be mounted in the
\C D middle of the piston rod.
f= N | Where necessary, the stamp can be placed in the
L) A ) marked area.
During disengaging and trimming operations, an
] <§ external guide must be provided in order to absorb
-44 e the lateral forces which occur.

2 The cam unit no longer returns completely to its
stroke starting position due to the oil expansion
which is attributable to the temperature. Allow for
an increase of 3 mm to 6 mm.

2018.11.06000. COMPACT CAM 60 KN

Return force kN at 180 bar
Order No. Stroke max. e | Iy Stroke start Stroke ¢ng
2018.11.06000.024 24 137 223 191 7 10,6
2018.11.06000.049 49 162 248 216 7 10,6
2018.11.06000.099 99 212 298 266 7 10,6
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CAM UNIT
COMPACT CAM 60 KN WITH GAS
MONITORING CONNECTION

Install together with measuring hose and control fitting (gas spring and nitrogen connection are valveless).

Duplicate nitrogen gas ports for connecting the measuring hose. Use only one port whilst keeping the other one closed.

Venting M10x1
Additional nitrogen gas port G 1/8

94
+ | B6 ——]
—— 30 |=— © ‘\/} }
T - * e — » Jl'
— —] 5 [ : : —
ST N4 N7
H — | 571 of B R I
o @ Tee—"— S i — "
il = 1IN Y
| 1 | 1 + A \ T - QO
S I | e HEE ST
| | o 1\ |
mﬁL I ! [ o i\ 21
g Sl = R
T |1 ] * * Lil Lil A
|
+0,02
* * L__ 207y —=— 020 =—
J 210-0015(2x) 100-0015
™ ‘E 117
L 8-0015 120
Stroke | 322)! I 1 Hydraulic connection G 3/4
max. !
Locating pin @10 (2x) Fixing screw M12 (4x)
Y i(\ = M NOTE
== % 1 The punch should preferably be mounted in the
-WL middle of the piston rod.

Where necessary, the stamp can be placed in the
marked area.
During disengaging and trimming operations, an
external guide must be provided in order to absorb
the lateral forces which occur.
2 The cam unit no longer returns completely to its
8 stroke starting position due to the oil expansion
which is attributable to the temperature. Allow for

T

[
==D|

1]
(oo
.

[

a4 e an increase of 3 mm to 6 mm.
2018.11.06000. _ _ _ .1 COMPACT CAM 60 KN WITH GAS MONITORING CONNECTION
Return force kN at 180 bar
Order No. Stroke max. e | l4 I Stroke start Stroke ¢ng
2018.11.06000.024.1 24 137 223 191 103 7 10,6
2018.11.06000.049.1 49 162 248 216 153 7 10,6
2018.11.06000.099.1 99 212 298 266 228 7 10,6

subject to alterations IFIBRO 35



POWER UNIT
POWER UNIT 60 KN WITH SEPARATE
ACCUMULATOR

2018.25.06000.

~—— 0951 —

Hydraulic connection G %4 [~— 065 —=|

- / Bleeder valve
[0]© B

- - — Power Cylinder

@ ﬁ :

~—+* 0951 — =

Rupture J

protection device

—=—1 Stroke") f=—

3.
&

Accumulator ————

<

\— Nitrogen gas connection G /8 Hydraulic connection G 34

Hydraulic filing opening G 1/4

%0 e ‘ 213 (x2) e 213 (x4)
I ‘
[t}
B 1
95
125
LFi><ing screw*
* Tighten M12 fixing screw to 91 Nm
' The overtravel compensation is the nominal stroke + 10 mm additional
stroke.
2018.25.06000. POWER UNIT 60 KN WITH SEPARATE ACCUMULATOR
Order No. Stroke +10" | Iy I
2018.25.06000.035 35 258 247 168
2018.25.06000.060 60 308 296 218
2018.25.06000.110 110 408 396 318
2018.25.06000.160 160 508 496 418
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POWER UNIT
POWER UNIT 60 KN

2018.20.06000.

Nitrogen gas |—@p65 —=—
connection G 1/8 *
o
X
f s
[Ep Py * 3
Safety labe] ——m—ru— = Bl m
[=——095,1— =——095,1— Power Cylinder
Accumulator \ ' ' 9
\
Adapter plate ! ) ! ] i
2 )
| f
M16 for lifter stud (2x) 250
220
213

125

Hydraulic filling opening G 1/4

95
125

Pressure relief /

\
' Hydraulic connection G 3/4

' The overtravel compensation is the nominal stroke + 10 mm additional stroke.

2018.20.06000. POWER UNIT 60 KN

Order No. c 1 Stroke +10"
2018.20.06000.035 223 258 35
2018.20.06000.060 248 308 60
2018.20.06000.110 298 408 110
2018.20.06000.160 348 508 160
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CAM UN

IT

FORCE CYLINDER 90 KN

2018. _ _.09000.

Stroke

2018.30.09000. [ ]

,7E,

Stroke

v Nitrogen gas connection G /8

123

\

L

95

\

—— ! 20 |——

2120,1

|~—0 05 —=—|

e

LTorsion protection

Stroke

2018.50.09000.[ 1®

Stroke

2018.60.09000. ][]

Spare parts
Mounting flanges

© 2480.055.05000
[¢] 2480.057.05000

? -

36

groove

0175

‘r"\ Rating plate

i
|

Bleeder valve

Hydraulic connection G3/4

130

\ 109,56
o 189 | —— 130 ——=
Strok §2)> %
2018.40.09000[_ ] ‘ 3 8
Spare parts !
Mounting flanges ‘ L
On the piston rod * Ji S &
2480.045.05000 = 3 511 ~
On the hydraulic connector N T T T e
2480.046.05000 EX
2 = il l
| | i <
i 2 — U T @
a Shouldering
| b | (recommended)
—] 28 |~ — 26 ’—— " Nitrogen gas connector: caution — before
‘ ‘ <-ﬁ —l ﬂ7 removing the connector check that the cylinder
I ‘ ] f N has no gas pressure.
UL ] L ~/ 2 The cam unit no longer returns completely to
1 its stroke starting position due to the oil
® ! ,é © expansion which is attributable to the
@ @ L - temperature. Allow for an increase of 3 mm to
!\}!K 6 mm.
h | 3 This fastening may only be subjected to
1
J : j [_ Q pressure (by support).
2018. _ _ .09000. FORCE CYLINDER 90 KN
Return force kN* at 20 bar (max. 40 bar)
Order No. Stroke | win. a b Stroke siart Stroke eng
2018. _ _.09000.025 25 229 280 254 91 18,1
2018. _ _.09000.050 50 279 330 304 9,1 18,1
2018. _ _.09000.100 100 379 430 404 9,1 18,1
2018. _ _.09000.150 150 479 530 504 9,1 18,1

* isothermic
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CAM UNIT

FORCE CYLINDER 90 KN WITH BASE
PLATE

2018.45.09000.

2120,1

‘+065
21

£ . W
&9 L

9E

Nitrogen gas connection G /8

I min.

I I Bleeder valve

106,6
-
]

|~a— 50—

=—60,5

— 30 |==—

281.243

Loctite 243
M o / Tightening torque 81 Nm
>\ Hydraulic connection G 3/4

2 The cam unit no longer returns completely
to its stroke starting position due to the oil
expansion which is attributable to the
temperature. Allow for an increase of 3 mm
to 6 mm.

130
110

2018.45.09000. FORCE CYLINDER 90 KN WITH BASE PLATE
Return force kN* at 20 bar (max. 40 bar)

Order No. Stroke | min. Stroke gart Stroke ¢ng
2018.45.09000.025 25 279 9,1 18,1
2018.45.09000.050 50 329 9,1 18,1
2018.45.09000.100 100 429 9,1 18,1
2018.45.09000.150 150 529 9,1 18,1

* isothermic
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CAM UNIT
COMPACT CAM 90 KN

2018.11.09000.
[N
— | [
¢ a | ) 4
[ _ | _ @)- :@7
— 'S *l 4 V¥ At
HEEE & = T 1 1 & Hy H
I Sk Lo < R S B
e T S o il e ee
I i L Sl EEEE:
i =
o Y 1R 1 L)) S -
- | il 1] Q A\, \ZJ
— N N e © T~ 7o S
— 1! [ [ A LD_* 1 /ot
— il il 1] o o RS ‘ 20
NN — ® U et
© T =t A f m | i ,
|
% ot \ |
Stroke J 10 001 &) —={ 25 ¢ 25 |=—
*‘ —— Hydraulic connection G 3/4 t—"120 0,015 ——=|
max. 30+O‘O2
—=120 —— 144
—=| 322| I 148
—— |
Locating pin @12 (2x)
NOTE
1) The punch should preferably be mounted in the
middle of the piston rod.
Where necessary, the stamp can be placed in the
| marked area.
f During disengaging and trimming operations, an
o ;-L-. external guide must be provided in order to
o B absorb the lateral forces which occur.

LI =

L

o

2) The cam unit no longer returns completely to its
stroke starting position due to the oil expansion
which is attributable to the temperature. Allow for
an increase of 3 mm to 6 mm.

10 - Venting
l~—205 e Fixing screw M16 (4x)

2018.11.09000. COMPACT CAM 90 KN

Return force kN at 150 bar
Order No. Stroke max. e | I Stroke giart Stroke ¢ng
2018.11.09000.024 24 159 236 10 14,6
2018.11.09000.049 49 184 293 261 10 14,4
2018.11.09000.099 99 234 343 3N 10 14,2
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CAM UNIT
COMPACT CAM 90 KN WITH GAS
MONITORING CONNECTION

Install together with measuring hose and control fitting (gas spring and nitrogen connection are valveless).

Duplicate nitrogen gas ports for connecting the measuring hose. Use only one port whilst keeping the other one closed.

Nitrogen gas connection G 1/8
Additional nitrogen gas port G 1/8

120 /
—=— 25 l, —76,5—=

O o | el s
(T T T T ) ii*i
i R I 0 Y I@
~ = 1 I
:@ @ Qi < * 'EWJT/ Mo
I m Al [N} |} —
1T T =1 o 1 1 X
i [ X T~ T &
- 1 * 1 7 S
1] [ [ - VL E = 0 -
o +—fH—t——— - @O ¢ s
- I P\ 18 L —=F T S
— [ I I [ | ™ ~ * [ \ H 7 [}
r_i ol 10 V| B ) i N J , R ¢
11 [ r—H-' © 11 ~_1l_- 1|1
5 E P = { i b | =
= ! ‘|| 1 || 1 1 .
* * 0 212 *0.02(2x) \ o 25125 -
*“ | 1000 Hydraulic connection G 3/4 ——"120-0015 —=]
—=| 322 I 148
— ] |
Stroke
max. NOTE

1) The punch should preferably be mounted in the
middle of the piston rod.

Where necessary, the stamp can be placed in the
marked area.

During disengaging and trimming operations, an
external guide must be provided in order to
absorb the lateral forces which occur.

2) The cam unit no longer returns completely to its
stroke starting position due to the oil expansion
which is attributable to the temperature. Allow for
an increase of 3 mm to 6 mm.

Locating pin @12 (2x)

fli
L
T
‘ L
T

120
|
s
0
0
]
]
0
]
]
]
i
i
"
[}

[}
i
[]

E
70—

I

HO
|

C I,

/

&» - Venting M10x1
- 65 e Fixing screw M16 (4x)

2018.11.09000. _ _ _ .1 COMPACT CAM 90 KN WITH GAS MONITORING CONNECTION

Return force kN at 150 bar
Order No. Stroke max. e | l4 I Stroke siart Stroke ¢ng
2018.11.09000.024.1. 24 159 268 236 158 10 14,6
2018.11.09000.049.1. 49 184 293 261 208 10 14,4
2018.11.09000.099.1. 99 234 343 3an 283 10 14,2
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POWER UNIT
POWER UNIT 90 KN WITH SEPARATE
ACCUMULATOR

2018.25.09000.

92
—E
S ~ |~ "
b HH% ‘J{u
< \
| L‘“—Ij* Nominal hose size G1
1
01201
Hydraulic connection f=— 080 —=
Bleeder valve ,j
T e
)

30 |=——

[©[© [©]

—— Power Cylinder

Accumulator

©
30 f=—
|~ 50 =]

7 4;01 N L
Rupture Nitrogen gas connection G1/8 Hydraulic connection

protection device

Hydraulic filling opening G1/4

213 (x2) 013 (x4)

|~ 74—
—] 20 |

148
150
120

\ 160 120
220 150

\ Fixing screw*

* Tighten M12 fixing screw to 91 Nm

' The overtravel compensation is the nominal stroke + 10 mm additional
stroke.

2018.25.09000. POWER UNIT 90 KN WITH SEPARATE ACCUMULATOR

Order No. Stroke+10" | Iy I,
2018.25.09000.035 35 276 265 186
2018.25.09000.060 60 326 315 236
2018.25.09000.110 110 426 415 336
2018.25.09000.160 160 526 514 436
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POWER UNIT
POWER UNIT 90 KN

2018.20.09000.

Nitrogen gas connection G 1/8
280
| —
ko'
X
_ {3
! [ e
Safety label] ———ou 0 | ™
Power Cylinder
—7
i
Accumulator \ 2120,1 2120,1 i
(6]
~
Adapter plate | U 0 * 4
= > i
@ 4
| f
M16 for lifter stud (2x) 300
270
) 213 150 Hydraulic filling
»I / opening G 1/4
~<.©
[oNe]
-1 A 0
Pressure relief _—
\

I
\— Hydraulic connection

G3/4

" The overtravel compensation is the nominal stroke + 10 mm additional

stroke.
2018.20.09000. POWER UNIT 90 KN
Order No. c | Stroke +10"
2018.20.09000.035 241 276 35
2018.20.09000.060 266 326 60
2018.20.09000.110 316 426 110
2018.20.09000.160 366 526 160
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CAM UNIT

FORCE CYLINDER 150 KN

2018. _ _ .15000.

Stroke
2018.30.15000 1]
Stroke

-

Nitrogen gas connection G 1/8”

Bleeder valve

32
——

Hydraulic connection G17/ 4

21002

1 2 +0,2

Z Torsion protection groove

Stroke —

Rating plate

2018.50.15000__ 1 ®

Stroke

2018.60.15000.__1[5]

o
Spare parts N
Mounting flanges Q

© 2480.055.07500
[e] 2480.057.07500

T

1

T
@
138

162

279

138

2018. _ _.15000. FORCE CYLINDER 150 KN

| 53—

162

1) Nitrogen gas connector: caution — before
removing the connector check that the cylinder
has no gas pressure.

2) The cam unit no longer returns completely to its
stroke starting position due to the oil expansion
which is attributable to the temperature. Allow for
an increase of 3 mm to 6 mm.

3) This fastening may only be subjected to pressure
(by support).

Return force kN* at 20 bar (max. 40 bar)

Order No. Stroke | min. Stroke gart Stroke ¢ng
2018. _ _.15000.025 25 250 14,5 29,0
2018. _ _.15000.050 50 300 14,5 29,0
2018. _ _.15000.100 100 400 14,5 29,0
2018. _ _.15000.150 150 500 14,5 29,0

* isothermic
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CAM UNIT
FORCE CYLINDER 150 KN WITH BASE
PLATE

2018.45.15000.

2150,1
%j r@SO
@ | ﬂj
o
8
—=| 30 =
§ Nitrogen gas connection G/s
£
| -
% | % Bleeder valve
< |
: o *EL;
=4 | s
o _ o
o ‘ S ©
1 | T 1

017 (4%)

7
. AN
TN
KJ Hydraulic connection G%/4
T4
% tO) (Oj O
2) The cam unit no longer returns completely to its
stroke starting position due to the oil expansion 162
which is attributable to the temperature. Allow for 190
an increase of 3 mm to 6 mm.
220

2018.45.15000. FORCE CYLINDER 150 KN WITH BASE PLATE
Return force kN* at 20 bar (max. 40 bar)

Order No. Stroke | min. Stroke gart Stroke ¢ng
2018.45.15000.025 25 310 14,5 29,0
2018.45.15000.050 50 360 14,5 29,0
2018.45.15000.100 100 460 14,5 29,0

* isothermic
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CAM UNIT
COMPACT CAM 150 KN

2018.11.15000.
Venting M10x1
—— 30 |=— 124
. ! {
o i (©) o =
— — T ~| — * L Qr
T £ S j N
= | %T
=L | ‘Hﬂ:r* I
? % ////’ \\\\\
/ \ o 8
] I g g \‘ = 9 (Y]
LA A 3
o o ARy =
— ™ \ // Q
- \,
o E \\\ //
4 o7 e
! -1 o o
A 1;1 L1 L
* * 1 3015% —1 D5 425 =
_ol| | [Let2700 (2x) 1340015
{ 20 [=— 156
| |10 160
—=— 329 ! 4
Stroke max. | Hydraulic connection G1 1/4
Locating pin @12 (2x) Lifting thread M16 Fixing screw M16 (4x)
/7
5 I > ;]
: >
T/ TTH ©
(0 ._x_'l‘ T
3 (emnan - o
2 o 1 _T B
I\ZN 5 ¢ NOTE
— D 1 B = 1) The punch should preferably be mounted in the middle of the
:\'/\ ,EE ] piston rod.
- Where necessary, the stamp can be placed in the marked area.
10 During disengaging and trimming operations, an external guide
™ must be provided in order to absorb the lateral forces which
—~—65 e occur.
2) The cam unit no longer returns completely to its stroke starting
position due to the oil expansion which is attributable to the
temperature. Allow for an increase of 3 mm to 6 mm.
2018.11.15000. COMPACT CAM 150 KN
Return force kN at 150 bar
Order No. Stroke max. e | Iy Stroke start Stroke ¢ng
2018.11.15000.024 24 159 268 236 15 24
2018.11.15000.049 49 184 293 261 15 24
2018.11.15000.099 99 234 343 311 15 24
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2018.11.15000. _ _ _

COMPACT CAM 150 KN WITH GAS
MONITORING CONNECTION

.1

CAM UNIT

Install together with measuring hose and control fitting (gas spring and nitrogen connection are valveless).

Duplicate nitrogen gas ports for connecting the measuring hose. Use only one port whilst keeping the other one closed.

Nitrogen gas connection G1/8

| g ——=

Venting M10x1

Additional nitrogen gas port G1/8

124
+ 78
N~ D)
L? 1 S I . — ‘
= f,\) P §<‘v
* © g
\ Of
Al
Q
// \\\ 8 8
I/ d d \‘ = 2 AN
LA @Bl 3
O 2
0] \\\ //
N SN e
- -
Lil Lil L
|———134-0.015 — |
156
160

Hydraulic connection G11/4

Fixing screw M16 (4x)

NOTE

1) The punch should preferably be mounted in the middle of

the piston rod.

Where necessary, the stamp can be placed in the marked

area.

During disengaging and trimming operations, an external
guide must be provided in order to absorb the lateral forces

which occur.

2) The cam unit no longer returns completely to its stroke
starting position due to the oil expansion which is
attributable to the temperature. Allow for an increase of 3

mm to 6 mm.

I ] —
o)
e ==
T |
e
T
S 8
© 8
- e,
¢*¢ - T
- L ]
* * ——" ﬂfgm
4 2120015 (2x)
20 [~
‘—{ ‘ 1070,015
— ] 2)‘
Stroke max. 32 | I
Locating pin @12 (2x) /*Lifting thread M16
ey i
= N I ;]
T i A
o _Vil‘ ?
=S Pin .. M| o
o 9 =
r\ 1
Y 1) ¢
- U ooy 1 W
() ffﬁ ]
N2 7"2 I —
— ﬁ
=—05 e
2018.11.15000. _ _ _ .1 COMPACT CAM 150 KN WITH GAS MONITORING CONNECTION

Return force kN at 150 bar

Order No. Stroke max. e | Iy I, Stroke start Stroke ¢ng
2018.11.15000.024 1. 24 159 268 236 109 15 24
2018.11.15000.049.1. 49 184 293 261 159 15 24
2018.11.15000.099.1. 99 234 343 3M 234 15 24

subject to alterations
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POWER UNIT
POWER UNIT 150 KN WITH SEPARATE
ACCUMULATOR

2018.25.15000.

[*1044
AT T
l ]

e

L SN I

v 1}77 ;H ¥

i el Nominal hose size G 11/4

- 01501
Hydraulic connection G 11/4 % l=— 080 —=|
T / Bleeder valve *
v b _

1
OI€ | & s

—— Power Cylinder

l2

Accumulator

) o I |
@ |
* I
J - ¥ L
Rupture Nitrogen gas

Hydraulic connection G 14

protection device connection G1/8
Hydraulic filling opening G /4
230 ‘
120 e ‘ @13+(x2)
K ! &
S
8
38 83
8% N
T
\ 200 150
260 200
\ o * Tighten M12 fixing screw to 91 Nm
Fixing screw  The overtravel compensation is the nominal stroke + 10 mm additional
stroke.

2018.25.15000. POWER UNIT 150 KN WITH SEPARATE ACCUMULATOR

Order No. Stroke+10" | Iy I,
2018.25.15000.035 35 307 294 207
2018.25.15000.060 60 357 344 257
2018.25.15000.110 110 457 444 357
2018.25.15000.160 160 557 544 457
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POWER UNIT
POWER UNIT 150 KN

2018.20.15000.

Nitrogen gas connection G1/8

[~—o 80—
| 3
o
| o 1
Safety label
Power Cylinder
— _—
Accumulator / | . Z
~———0150,1 2150,1 —— ©
Adapter plate \
S~ 9 s
S
I I *
M16 for lifter stud (2x)
400
217 350
_>| 200 / Hydraulic filling opening G1/4
1
oo
RS
Pressure relief
I

\— Hydraulic connection G1 1/4

' The overtravel compensation is the nominal stroke + 10 mm additional stroke.

2018.20.15000. POWER UNIT 150 KN

Order No. c I Stroke +107
2018.20.15000.035 272 307 35
2018.20.15000.060 297 357 60
2018.20.15000.110 347 457 110
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FLEX CAM
ELECTRIC HYDRAULIC PUMP
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FLEX CAM

ELECTRIC HYDRAULIC PUMP

2018.80.15000
Start/stop
(Switch off when not
in use) [
=
cable 10 m ™
CEE16 A \ 1
Plug |
low pressure valve e g

high pressure valve

SN

(see Note)
oil tank
0
=
P
ad
oil capacity T

TR

(min. 10 litres)

52 HMFIBRO

.

275

L sg

Electric motor 0,75 kW

manometer display

1/2" oil connection for cam
(Arbeitseinheit)

oil level indicator /
temperature sensor

valve control voltage 24 V - DC

Qil filter

For continuous use we recommend replacing the oil
filter cartridge (Order no. 2018.80.15000.002.1) every 6

months

subject to alterations



FLEX CAM
ELECTRIC HYDRAULIC PUMP

NOTE!

The pressure can be set at both valves.

We recommend setting the low pressure valve to 25 bar.

The high pressure valve can be set to a maximum of 180 bar.
The value to be set depends on the operational requirements.

TECHNICAL DATA - HYDRAULIC SYSTEM

Oil tank volume 151

Hydraulic oil ISO VG 32 DIN 51524 HVLP (or
similar)

Min. flow at 180 bar 1,6 I/min.

Max. flow at 25 bar 8,7 I/min.

Oil pressure when extending and retracting  10-20 bar

Qil pressure during operation max. 180 bar

Low and high pressure valves (see Note)

TECHNICAL DATA - ELECTRICAL SYSTEM

Power supply electrical pump 3x220-440 V-AC i

50-60 Hz —T
Control voltage & control valve 24 V-DC T
max. oil temperature 70+/-5°C Control signal 24 V - DC -

Reset switch-on temperature
Cam unit Strokemax.

(Working unit)**  Stroke 0

after overheating 50°C

CAM SPEEDS*

Size of cam When extending and retracting (Low pressure phase) during operation (high pressure phase)
2018.11.01500. 115 mm/s 21 mm/s
2018.11.04000. 47 mm/s 9 mm/s
2018.11.06000. 29 mm/s 5 mm/s
2018.11.09000. 18 mm/s 3 mm/s
2018.11.15000. 12 mm/s 2 mm/s

The table shows the approximate speeds of one cam unit connected to an electric hydraulic pump. If several cam units are
connected to an electric hydraulic pump to obtain the speed of each, divide by the numer of cam units.
Example: 3 x 2018.11.01500.024 : 115 mm/s = 38 mm/s

The control signal (24 VV DC) triggers extension of the piston rod and the gas overpressure in the cam unit causes retraction.

*k
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FLEX CAM
QUICK-RELEASE COUPLINGS

2018.00.10.00.02.1 QUICK- RELEASE COUPLING, MALE SECTION

Max
I pressure/
| Nominal Cam Unit
SW 2 Order No. hose size m speed b I, SW |

2018.00.10.00. 02.1 DN20 3 0,8m/s 86 63 12 152

SW = Width across flats
’ Q | = Installation length of plug and sleeve plugged together (I + I3)

]

2018.00.10.00.02.2 QUICK- RELEASE COUPLING, FEMALE SECTION

Max
| pressure/
3 SwW Nominal Cam Unit
‘ Order No. hose size m speed I; SW d, 1
T ;5; ;5; 77777 2018.00.10.00. 02.2 DN20 % 0,8 m/s 89 13/, 49 152
2] jvj jv g ‘ S SW = Width across flats
i 535 553 W 1 | = Installation length of plug and sleeve plugged together (I, + I3)

2018.00.26.02. QUICK- RELEASE COUPLING, SCREW-IN ADAPTER (SK)

Order No. size m, m, l4 I, sw

2018.00.26. 02. 01 DN20 % ¥ 445 15 32

2018.00.26. 02. 02 DN20 % % 46 15 32

SW = Width across flats

my = Coupling thread for Power Unit / Cam Unit

mp = Coupling thread for quick-release coupling male/female
) section

Check the press or Cam Unit speed before using the quick-
release coupling.

Turn the ring to secure the coupling.

Do not open while the oil is still warm or under pressure.

NOTE!

Only for use with 2018.80.15000 electric hydraulic pump.
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FLEX CAM
ACCESSORIES
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FLEX CAM — ACCESSORIES
CONNECTING HOSES AND
CONNECTORS

2018.00.25.01. HOSE WITH CONICAL SEALS, UNION NUT AND O-RING (STRAIGHT/STRAIGHT)

S 7 % — 7]
Ll A 1!
! Lﬁwz@& 2 ! 0 ¢ = , e

Dimension |y specified in the order, e. g. 765 mm, gives order no. 2018.00.25.01.XX.0765

NOTE
45° and 90° elbow hoses are not available. Instead use 2018.00.26.21./22. adapters.

2018.00.25.01. HOSE WITH CONICAL SEALS, UNION NUT AND O-RING (STRAIGHT/STRAIGHT)

Recommended for
Power Unit size  Hose connector thread M Minimum

Order No. Iy DN 2018.20. m (24°-cone) dy d, e SW hbend radius shortest factory lengths
2018.00.25.01.01. ____ 12 01500. M24x1,5 24 285 63 30 90 150
2018.00.25.01.02. ____ 20 04000. M30x2 31 35 72 36 120 165
2018.00.25.01.03. ____ 25 06000. M36x2 38 44 88 46 150 200

09000. M36x2 38 44 88 46 150 200
2018.00.25.01.04. ____ 32 15000. M42x2 50 55 114 50 250 250
SW = Width across flats
2018.00.25.00.01. 2018.00.25.00.01. ANTI-SCUFF HOSE
Anti-scuff hose for subsequent installation over hose Order No. linm DN a b r

2018.00.25.00.01.01.01 1 12 266 345 180
2018.00.25.00.01.01.02 12266 345 180
2018.00.25.00.01.01.03 12266 345 180
2018.00.25.00.01.01.05 12266 345 180
2018.00.25.00.01.02.01 20 339 426 200
2018.00.25.00.01.02.02 20 339 426 200
2018.00.25.00.01.02.03 20 339 426 200
2018.00.25.00.01.02.05 20 339 426 200
2018.00.25.00.01.03.01 25 451 545 240
2018.00.25.00.01.03.02 25 451 545 240
2018.00.25.00.01.03.03 25 451 545 240
2018.00.25.00.01.03.05 25 451 545 240
2018.00.25.00.01.04.01 32 643 803 235
MATERIAL 2018.00.25.00.01.04.02 32 643 803 235
2018.00.25.00.01.04.03 32 643 803 235
2018.00.25.00.01.04.05 32 643 803 235

| =
||

Polyamide black

W IND =2 O W NN =2 O W= O W N
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FLEX CAM — ACCESSORIES
CONNECTING HOSES AND
CONNECTORS

2018.00.26.03. SCREW CONNECTION - G, STRAIGHT

m

i

Il

Il

Il

Il
dT
dyi

Aa__

g—=
dy—=

|
il
il
i
I

=y
I
1

PLA
{

2018.00.26.03. SCREW CONNECTION - G, STRAIGHT

Hose connector

1
-

[

Standard unit thread

1) Eolastic-Seal ED

Order No. Nominal hose size thread m g dy d, ds Iy I, I3 sw
2018.00.26.03.01.01 DN 12 M24x1,5 G 16 12 27 41 185 14 27
2018.00.26.03.01.02 G% 32 45 205 16 32
2018.00.26.03.02.01 DN 20 M30x2 G 20 27 14
2018.00.26.03.02.02 G% 16 32 47 16
2018.00.26.03.02.04 G 1% 50 53 225 20 50
2018.00.26.03.03.01 DN 25 M36x2 G 25 12 27 49 23 14 41
2018.00.26.03.03.02 G% 16 32 51 16
2018.00.26.03.03.03 G1 20 40 53 18
2018.00.26.03.03.04 G1% 50 55 20 50
2018.00.26.03.04.03 DN 32 M42x2 G1 30 40 235 18 46
2018.00.26.03.04.04 G1% 25 50 57 20 50
SW = Width across flats

ORDERING CODE (EXAMPLE)

Screw connection - G, straight = 2018.00.26.03.

Nominal size DN 25 = 03.

Male thread G %2 = 01

Order No. = 2018.00.26.03. 03. 01
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FLEX CAM — ACCESSORIES
CONNECTING HOSES AND
CONNECTORS

2018.00.26.25. 2018.00.26.25.
ADAPTER STRAIGHT, HOSE - HOSE

Hose connec-
Order No. DN* torthreadm d; d, I, I, SW

2018.00.26.25.01 12 M24x1,5 16 12 38 21 27
2018.00.26.25.02 20 M30x2 20 16 44 23 32
2018.00.26.25.03 25 M36x2 25 20 50 26 41
2018.00.26.25.04 32 M42x2 30 25 54 27 46

BN

A

SW = Width across flats

2018.00.26.26. 2018.00.26.26. 90° ADAPTER, HOSE - HOSE
Hose
Sw / ) connector
( ,< Order No. DN* threadm d; d, I I, SW
(O,‘ 2018.00.26.26.01 12 M24x1,5 16 12 33 245 24
2018.00.26.26.02 20 M30x2 20 16 37 26,5 27
f 2018.00.26.26.03 25 M36x2 25 20 42 30 36
! 2018.00.26.26.04 32 M42x2 30 25 49 355 41
]
j"?" SW = Width across flats
fr
b
[l
L
2018.00.26.27. 2018.00.26.27. T-ADAPTER, HOSE - HOSE
_____ Hose
F====1 T connector
Lo 1k Order No. DN* threadm d; d, I, I, SW
(F::j 3! | 2018.00.26.27.01 12 M24x1,5 16 12 33 245 24
R = T 2018.00.26.27.02 20 M30x2 20 16 37 26,5 27

2018.00.26.27.03 25 M36x2 25 20 42 30 36
2018.00.26.27.04 32 M42x2 30 25 49 355 41

SW = Width across flats

2018.00.26.28. 2018.00.26.28. K-ADAPTER, HOSE - HOSE

-7
=)

r
|

Jo=z Hose

r 3 connector

! i SW Order No. DN* thread m di d; 1 I, SW

R 2018.00.26.28.01 12 M24x1,5 16 12 33 245 24
R s M B & ¥ p=— — 2018.00.26.28.02 20 M30x2 20 16 37 26,5 27
[N F=========== | W *
‘V/ ,,,,,,,,,,, j li[\ / 17‘ ‘ T;b e 2018.00.26.28.03 25 M36x2 25 20 42 30 36
/ i I \
{ ﬁ::::::ﬁ} iL[ l * + 2018.00.26.28.04 32 M42x2 30 25 49 355 41
e A—— L

L | SW = Width across flats

-],
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FLEX CAM — ACCESSORIES
CONNECTING HOSES AND
CONNECTORS

<—|14> SV\/1

2018.00.26.21.

>)
m
i
I
!
T
1]
mn
Il
mn
_
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\
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I
I
I
if

H-L

2018.00.26.21. 45° SWIVEL COUPLING, COMPLETE

Order No. Nominal hose size  Hose connector thread m dy d, Iy I I3 SW, SwW,
2018.00.26.21.01 DN 12 M24x1,5 16 12 24 15,5 36,5 27 30
2018.00.26.21.02 DN 20 M30x2 20 16 26,5 16 44,5 30 36
2018.00.26.21.03 DN 25 M36x2 25 20 30,5 18,5 50 36 46
2018.00.26.21.04 DN 32 M42x2 30 25 37 23,5 55 50 50

ORDERING CODE (EXAMPLE)
45° swivel coupling, complete

SW = Width across flats
2018.00.26.21.

Nominal size DN 25 = 03
Order No. = 2018.00.26.21. 03
2018.00.26.22. ~—m—=

=
|
|
|
3

/ 0 \}\1
\

4
\\W

<7|24> 2) — O_ring
2018.00.26.22. 90° SWIVEL COUPLING, COMPLETE
Order No. Nominal hose size  Hose connector thread m d, d, l4 I I3 SW, SW,
2018.00.26.22.01 DN 12 M24x1,5 16 12 33 24,5 36,5 24 30
2018.00.26.22.02 DN 20 M30x2 20 16 37 26,5 445 27 36
2018.00.26.22.03 DN 25 M36x2 25 20 42 30 50 36 46
2018.00.26.22.04 DN 32 M42x2 30 25 49 35,5 55 41 50

ORDERING CODE (EXAMPLE)

90° swivel coupling, complete 2018.00.26.22.
Nominal size DN 25 = 03
Order No. 2018.00.26.22. 03

SW = Width across flats
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FLEX CAM — ACCESSORIES
CONNECTING HOSES AND
CONNECTORS

2018.00.26.23.
L SWIVEL COUPLING, COMPLETE

— =
I‘ﬂ”‘;ﬂ"’ 7[)
I S I )
SW, T SW;
i  —
= = j
/V\} oy L—:
ISR Rl
TESiE s b
o I T
—
2018.00.26.23. la ) = O-ting
Nominal hose Hose connector thread
Order No. size m d, d, I I I3 SwW, SW,
2018.00.26.23.01 DN 12 M24x1,5 16 12 33 24,5 36,5 24 30
2018.00.26.23.02 DN 20 M30x2 20 16 37 26,5 445 27 36
2018.00.26.23.03 DN 25 M36x2 25 20 42 30 50 36 46
2018.00.26.23.04 DN 32 M42x2 30 25 49 35,5 55 41 50
ORDERING CODE (EXAMPLE) SW = Width across flats
L swivel coupling, complete = 2018.00.26.23.
Nominal size DN 25 = 03
Order No. = 2018.00.26.23.03
2018.00.26.24. |~ 1) ]
T SWIVEL COUPLING, COMPLETE —dy—=
)
AN
(o
2018.00.26.24. % =0-1ing
Nominal hose Hose connector thread
Order No. size m d, d, Iy I I3 SwW, SW,
2018.00.26.24.01 DN 12 M24x1,5 16 12 33 24,5 36,5 24 30
2018.00.26.24.02 DN 20 M30x2 20 16 37 26,5 44,5 27 36
2018.00.26.24.03 DN 25 M36x2 25 20 42 30 50 36 46
2018.00.26.24.04 DN 32 M42x2 30 25 49 35,5 55 4 50
ORDERING CODE (EXAMPLE) SW = Width across flats
T swivel coupling, complete = 2018.00.26.24.
Nominal size DN 25 = 03
Order No. = 2018.00.26.24.03
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FLEX CAM — ACCESSORIES
FILLING AND CONTROL FITTING,
FILLING HOSE, FILLING ADAPTER

2480.00.32.21 FILLING AND CONTROL FITTING

Pressure gauge

Valve actuation

Gas spring bleeder valve

Screw-on unit for \

connection to gas spring

Quick release
coupling — Plug

2480.00.31.02 FILLING HOSE

Coupling for gas cylinder or pressure regulator
Connector thread W 24,32 3 1/14 Shut-off valve Quick release coupling — socket

| L {00
\F_J
-

I e I = 1 D I e W e o S = |
-

L]

1 1
|

DESCRIPTION 2480.00.32.11

The filling and control fitting 2480.00.32.21 is used to fill, vary the pressure setting (e.g. when FILLING ADAPTER
testing tools) and measure the gas pressure. )

The coupling enables the filling hose to be connected directly to the gas cylinder valve or the ME o
pressure regulator. i

If the fitting is used solely for checking purposes, a simplified arrangement not connected to the SW 13
gas cylinder is also possible.

Closing the shut-off valve of the filling hose enables the filling to be used to measure the charging 2

pressure in the accumulator / Cam Unit, without detaching the hose.

For constant gas monitoring, we recommend connecting a control fitting 2480.00.30. or !
2480.00.31. .= 1
The adapter which is required for filling the power/cam units (2480.00.32.11) comes as standard o 0 Lfy

with the filling and control fitting (2480.00.32.21).
SW = Width across flats
NOTE
2480.00.31.02 Filling hose 2 m long with quick release coupling, shut-off valve and gas bottle
connector (order separately).
Other filling hose lengths to order.
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FLEX CAM — ACCESSORIES
OIL FILLING UNIT
OIL FILLING UNIT

2018.00.30 OIL FILLING UNIT

—=

Filter for oil filling unit
2018.00.30.01
ﬂ/ / QOil filling unit
S = 2018.00.29
\ 5%
o -
o (] )
—
[
\ N
o (]
Y
Venting hose (3 m)
2018.00.30.02
SUPPLIED COMPONENTS DESCRIPTION
Filter 2018.00.30.01 The oil filling unit 2018.00.30 is used to fill the system with
Venting hose 2018.00.30.02 hydraulic oil DIN 51524 HVLP ISO VG32.
Oil filling unit 2018.00.29

Precise instructions on filling the system with oil and gas are
given in the user manual supplied with the system.
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FLEX CAM — ACCESSORIES
ASSEMBLY TOOLS

2018.00.20.1840.03
FACE WRENCH WITH ADJUSTABLE
HEAD FOR TWO-HOLE NUTS

N )\50
qO\/ Used by Power Unit Order No

2018.20.01500.

2018.20.04000.

2018.00.20.4080.05
FACE WRENCH WITH ADJUSTABLE
HEAD FOR TWO-HOLE NUTS

Used by Power Unit Order No

2018.20.06000.

2018.20.09000.

2018.20.15000.

MATERIAL

Special steel, burnished.
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FLEX CAM — ACCESSORIES
CONTROL FITTING

2480.00.30.01.1 WITHOUT PRESSURE SWITCH, WITHOUT PRESSURE RELIEF
2480.00.30.02.1 WITH PRESSURE SWITCH, WITHOUT PRESSURE RELIEF
2480.00.30.03.1 WITHOUT PRESSURE SWITCH, WITH PRESSURE RELIEF
2480.00.30.04.1 WITH PRESSURE SWITCH, WITH PRESSURE RELIEF

120 CU; 92
P pay
(7 - : : N
5
''''' R ! To) i
LYY et 7 |<
i ISV
i |- el ke 1D
)
Pressure relief [
- ] |015x8,6
| deep
—~—70 150 1

Pressure gauge dial .
0-400 bar / 5800 psi

pressure gauge shutoff valve

connecting port for
diaphragm pressure valve
2480.00.45.01

(36 VA @ @M
— —

/ ] v Threaded connection G1/4 (9x)

\/

@N)

&
5

Rapid coupling nitrogen supply*

DESCRIPTION

The control fitting 2480.00.30. serves to control the charge pressure of up to eight connected
gas springs.

Pressure checks during operation can be effected in two ways:

a) via optical monitoring of the pressure gauge dial.

b) via automatic monitoring with a diaphragm pressure switch. The switch will shut down the
machine or trigger a signal.

NOTE

2480.00.31.02 Filling hose 2 m long with quick release coupling, shut-off valve and gas bottle
connector (order separately).

Other filling hose lengths to order.
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FLEX CAM — ACCESSORIES
CONTROL FITTING

2480.00.31.01.1 WITHOUT PRESSURE SWITCH

2480.00.31.06.1 WITH PRESSURE SWITCH

2480.00.31.07.1 WITHOUT PRESSURE SWITCH, WITH PRESSURE RELIEF
2480.00.31.08.1 WITH PRESSURE SWITCH, WITH PRESSURE RELIEF

Threaded connection G1/4 (3x)

Bleeder valve 103
—
i /@
Pressure gauge dial mounting holes o7
0-400 bar / 5800 psi
Pressure relief G1/8 set screws (2x)
—— 26 ‘ 75 75
= o o
? T
@ &) N N
G/ ‘ ) connecting po
- —[ |7 fordiaphragm
= E% pressure valve
; 2480.00.45.01
_‘?

Rapid coupling nitrogen supply*

DESCRIPTION
The control fitting 2480.00.31. performs the same function as the control armature 2480.00.30.

NOTE

* 2 m long filling hose
Order no. 2480.00.31.02
order separately
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FLEX CAM — ACCESSORIES

GAUGING HOSES

2480.00.23.01.

Gauging hose -
both ends straight

*

™~ Threaded
S connection

ORDER EXAMPLE:
Shortest factory length:

90 mm excl. bend protection
150 mm bend protection on one side
300 mm bend protection on both sides
Minimum bending radius: R20 mm

33—+
L
N~
®
r

\ Gripping sleeve

I s1265%x1,5@2x)

*Measuring hose available in the
r’% following lengths:

2480.00.23.01.----.1
Antikink spiral, at one end

2480.00.23.01.----.2
Antikink spiral, at both ends

ORDERING CODE (EXAMPLE):
Gauging hose Mini, both ends straight= 2480.00.23.01.

5 mm step range = 1000 mm
10 mm step range > 1000 mm
100 mm step range > 4000 mm
500 mm step range > 6000 mm

Gauging hose Mini, both ends straight= 2480.00.23.01.

| =90 mm = 0090

| =150 mm = 0150.

=2480.00.23.01.0090

Order No Bend protection on one side = 1
Order No =2480.00.23.01.0150. 1

2480.00.23.02. * ORDER EXAMPLE:

Gauging hose - Shortest factory length:

one end straight - .

90°-angle | 90 mm excl. bend protection

NS>
KKK
3

[l
(S

\. Gripping sleeve

2480.00.23.02.----.1
Antikink spiral, at one end, straight

2480.00.23.02.----.2
Antikink spiral, at both ends

2480.00.23.02.----.3
Antikink spiral, at one end, 90°

ORDERING CODE (EXAMPLE):
Gauging hose Mini, one end straight /

150 mm bend protection on one side
300 mm bend protection on both sides
Minimum bending radius: R20 mm

*Measuring hose available in the
following lengths:
5 mm step range = 1000 mm
10 mm step range > 1000 mm
100 mm step range > 4000 mm
500 mm step range > 6000 mm

Gauging hose Mini, one end straight /

90°-angle = 2480.00.23.02. 90°-angle = 2480.00.23.02.

| =90 mm = 0090 =150 mm = 0150.

Order No = 2480.00.23.02. 0090  Bend protection on one side = 1
Order No = 2480.00.23.02. 0150. 1
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FLEX CAM — ACCESSORIES
GAUGING HOSES

ORDER EXAMPLE:
Shortest factory length:

2480.00.23.03.

Gauging hose -
both ends

90°-angle * 90 mm excl. bend protection

150 mm bend protection on one side

300 mm bend protection on both sides
Minimum bending radius: R20 mm

*Measuring hose available in the
Threaded connection

following lengths:
S12,65x 1,5 (2% oflowing fengths

5 mm step range = 1000 mm
10 mm step range > 1000 mm

10 ¢ 400
2480.00.23.03.----.3 O mm step range > 4000 mm

Antikink spiral, at one end 500 mm step range > 6000 mm

2480.00.23.03.----.2
Antikink spiral, at both ends

ORDERING CODE (EXAMPLE):

Gauging hose Mini, both ends Gauging hose Mini, both ends

90°-angle = 2480.00.23.03. 90°-angle = 2480.00.23.03.

| =90 mm = 0090 | =150 mm = 0150.

Order No = 2480.00.23.03. 0090 Bend protection on one side = 3
Order No = 2480.00.23.03.0150.3

2480.00.23.12.01
Hose clamp

for gauging hose
DN2 (5 mm)

4,2

MATERIAL
Polyamide
NOTE

Screws are not included.

subject to alterations

2192.50.04.012
Self-tapping screw
DIN 7516 - M4x12

NOTE
self-tapping

Diameter of hole for
self-tapping screw = 3.6
mm

2480.00.23.13.

Anti-scuff spiral

for subsequent installation over hoses and tubing

MATERIAL

Polyamide
DESCRIPTION

The anti-scuff spiral is
used to protect against
abrasion, is resistant to air,
water, oil, hydraulic fluids

petrol and other liquids.

Inner o 7 mm
For hose external o max.
5-11 mm
Temperature range -S0*Cto
i % 4oocc
Order No. I [m]

2480.00.23.13.0001 1
2480.00.23.13.0002 2
2480.00.23.13.0005 5
2480.00.23.13.0010 10
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FLEX CAM — ACCESSORIES
COMPOUND THREADED JOINTS

2480.00.24.16 LONG

2480.00.24.17 SHORT
2480.00.24.18 EXTRA-LONG
SIMPLE ADAPTERS FOR CONNECTING HYDRAULIC

CAMS

7 LK
)}
L]

G1/8"

2480.00.24.30 COUPLING

AN —  3xG
= 016 = ISie:
—— M LE“ / Air release valve
2 i } 2018.10.0017
%ﬁjﬂ
S égé ‘|Li|w 0 f | \6‘ é
7 & 382 NEPL @i L \Q *
f ~— 28 —=| =20~
<18 ——19,5l~—
2480.00.24.33 DISTRIBUTOR G1/8, 14 PORTS
GVs (14x) - Air release valve 2018.10.0017

: : } ‘ 1 1 *

1 1 (@]

i )
[ IHEENWENW NN T
? ® '(); Y ) &) >/ 11

f
120
140
;;‘ 1 40

! oYoYo¥Yo @) -
; )9 ?
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FLEX CAM — ACCESSORIES
DIAPHRAGM PRESSURE SWITCH
GAUGING COUPLING

2480.00.45.01 50-250 BAR FOR ACCUMULATOR/COMPACT CAM
2480.00.45.02 10-80 BAR FOR CAM UNIT

TECHNICAL DATA
DIAPHRAGM PRESSURE SWITCH

2480.00.45.01
Setting range 50-250 bar
Tolerance +5 bar -

~73
=

overpressure protection 350 bar

voltage (max.) 250V >
2480.00.45.02 - N
Setting range 10-80 bar o L | —
4 =
Tolerance +1,6 bar - -
overpressure protection 350 bar
voltage (max.) 250V i
MOUNTING EXAMPLE CIRCUIT DIAGRAM FOR
DIAPHRAGM PRESSURE SWITCH
*'ﬁ‘L'ﬁ Diaphragm pressure switch
‘ 2480.00.45.01
2480.00.45.02 — 2
\ 3
! I © ]2
===l = ;Zggegéc; — o x\gj‘ﬁ‘ Adapter 2480.00.45.10 = _F>>Q—
T e =l
L i H
hose [ L\T valve connecting G'/g
m T
A
\ — 7/
—————— : s —
connector
2480.00.24.01
2480.00.24.01 2480.00.24.02
GAUGING COUPLING WITH VALVE FOR CONNECTION GAUGING COUPLING WITH VALVE FOR CONNECTION
TO ACCUMULATOR/CAM UNIT TO CONTROL ARMATURE

SW 19
D1 | /

!
%

2

S 12,65x1,5
S 12,65x1,5

G1/a

f f

subject to alterations IFIBRO 69



FLEX CAM — ACCESSORIES
SENSOR MOUNTING KIT

2018.00.60. SENSOR MOUNTING KIT FOR COMPACT CAM 2018.11.

DESCRIPTION

The sensor mounting kit with inductive proximity switch (order separately) is used to monitor the end travel positions of the Compact
Cam. Both hub positions full extension and full retraction can be monitored.

The accuracy of adjustment is +1 mm.

! I
7 1 )
@®) ©)
(]
\W-i N 1
- O)
| &ﬁ
|
L

Mounting optional left or right

Inductive proximity switch (order

separately)

Item No. Term Quantity
1 Mounting bracket 1
2 Screw 2
3 Activator flag 1

] I ‘ ‘ I FQ/@ 4 Centering washer* 1 or 2

: / i_‘"{__v_ - 5 Screw 2
) : L\ ':‘{L: - 6 Cover plate 1
: T ! 7 Screw 2

* not for 2018.11.09000.

! P ()
e - | =
N

{
il i)
O]

M. - . 'A"n /ﬁ:

L L OpEe— e

2018.00.60. SENSOR MOUNTING KIT FOR COMPACT CAM 2018.11.

Order No. | Iy I For Compact Cam
2018.00.60.01500.024 115 81 84 2018.11.01500.024
2018.00.60.01500.049 165 81 84 2018.11.01500.049
2018.00.60.04000.024 168 117 107 2018.11.04000.024
2018.00.60.04000.049 193 117 107 2018.11.04000.049
2018.00.60.04000.099 271 117 107 2018.11.04000.099
2018.00.60.06000.024 171 142 135 2018.11.06000.024
2018.00.60.06000.049 196 142 135 2018.11.06000.049
2018.00.60.06000.099 271 142 135 2018.11.06000.099
2018.00.60.09000.024 216 170 172 2018.11.09000.024
2018.00.60.09000.049 241 170 172 2018.11.09000.049
2018.00.60.09000.099 316 170 172 2018.11.09000.099
2018.00.60.15000.024 216 182 207 2018.11.15000.024
2018.00.60.15000.049 241 182 207 2018.11.15000.049
2018.00.60.15000.099 316 182 207 2018.11.15000.099
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FLEX CAM — ACCESSORIES
INDUCTIVE PROXIMITY SWITCH
CONNECTION CABLE

2018.00.60.08.045 TECHNICAL DATA
Inductive proximity switch Rated operation voltage U, 24 V DC
Operating voltage Us 10-30V DC
45 Idle current |
35 damped ’ 9 mA
Repeat accuracy R <5%
* Operating temperature range 95919 +70 °C
a
x “ H n o Hin p Switching frequency f 1500 Hz
= \ JJL Y Protection class P 68
* ( brownt 4 according to IEC 529
/ Casing material Steel stainless
Connection type Power plu
SW13 LED black P pug
Approval uL
Load
blue -

2018.00.60.23.01.5 CABLE - STRAIGHT
Cable type: 3 pole M8, oil resistant

View X

3 ¢ =

©
l\/I8>i
*x

’4@10»}

Standard length 5 m. Other lengths upon request.

2018.00.60.23.02.5 CABLE, 90° CONNECTOR
Cable type: 3 pole M8, oil resistant

M=
i} ¥ =

M8>‘<T‘

View X

~=-010-=

17

FRRRRERESE
005005
25303033999035393"

b
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I FLEX CAM — ACCESSORIES
TOP MOUNTING FOR FLANGE CAM

2018.12.01.04000.049 TOP MOUNTING FOR FLANGE CAM 2018.12.

f—

—= 2

Foocdbodccocomomoaad

20+aw

VARG

e —o—

Fixing screw M16 (4x)

Locating pin & 10 (2x)

>
2
£
S N | < ||
(1]
-
S
2
S| X
N2 m
Xlelx
b — | &
_I=|&al=
Tzl =
E glslgls
(-1} ol O o [ &)
= D Wi OO|w
°
=
£
(-]
El—lnlonl <
Syl
0cl
— ﬂu__ww_!_
e O H )
\mv !
, 1
| °
| - @
o
AN 33
i i ()]

160
186

MOUNTING EXAMPLE FLANGE CAM

Bottom mounting

Top mounting
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2018.27.01. SAFETY MODULE

FLEX CAM — ZUBEHOR
SAFETY MODULE

95 85
70
H [ 1
: ® © s (1 ®
(il | 1l
If a malfunction occurs in the primary unit, the system pressure
Pressure limitation valve can be released manually on the oil side via the discharge valve
) ) in the safety module 2018.27.01. A pressure limitation valve
Connection for drainage hose
/ releases the oil pressure if the limit set is exceeded.
(9N}
©

O

116,5

|~ 40—=

— 20

/

Connection for
accumulator

Connection for Cam Unit
and Power Unit

Air release valve M10x1

MOUNTING EXAMPLE SAFETY MODULE

Control fitting

Power Cylinder
r 2480.00.31.01.1

Compact Cam2018.11.
| I O I

Accumulator

Control fitting

2480.00.31.01.1

Safety module

2018.27.01. LT T Tfitted |
with manual discharge valve
and pressure limitation valve.

Drainage
hose

OrderNo.  'Gi,e9016.25 A" nominal hase size
2018.27.01.01500 01500. 10 DN 12
2018.27.01.04000 04000. 22,5 DN 20
2018.27.01.06000 06000. 32,5 DN 25
2018.27.01.09000 09000. 44 DN 25
2018.27.01.15000 15000. 70 DN 32

*

allow distance for assembly with accumulator

Control fitting
2480.00.31.01.1

Drainage
hose

Safety module

2018.27.01. LT T Ifitted |
with manual discharge valve
and pressure limitation valve.

Use part number 2018.25.00000.000 to order Power Cylinder and Accumulator together!

subject to alterations
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FLEX CAM — ACCESSORIES

SAFETY LABEL

WE RECOMMEND THAT THE SAFETY WARNING SHOULD BE LOCATED IN A CLEARLY VISIBLE

POSITION ON THE TOLL WHEN HYDRAULIC CAM SYSTEMS ARE FITTED.

]Geber—Nehmer—System/ Flex Cam/ Systeme maitre-cylindre

MFIBRO

Werkzeugbauer / Tool maker / Fabricant d'outillage

Tag der Erstinstallation / Date of first installation / Jourde la premiére installation

Werkzeugnummer / Tool number / Numéro d'outil

max. Hibe / Strokes/ Nombre de courses/ min.

Type genutzter Hub (mm) / Anzahl der Einheiten / Flldruck (bar) /
Stroke used (mm) / Number of units / Pressure(bar) /
Courseutile (mm) Nombre d'unités Pressionde remplissage (bars)
Gebereinheit /
Primary unit /
Unité maitre cylindre
Nehmereinheit /
Secondaryunit /
Unité cylindre récepteu
Type Lé&nge/ Lenght/ Longueur (mm) Anzahl / Number / Nombre

Schlauchverbindungen/
Hose connections/
Liaisonspar tuyaux flexibles

Achtung! Hoher Druck/
Warning! High pressure/
Attention ! Haute pression

Vor Wartung und Arbeiten an dem Geber-Nehmer-Systemunbedingt Benutzerhandbuch lesen! /

ALWAYSread the User Manual before working on or with this flex cam system. /

Avant de procédera l'entretien et d'effectuer destravaux surle systeme maitre cylindre/cylindre réceptedr, lire absolument le manuel a 'usagede I'utilisateur !

FIBROGmMbH - DE-7485Hassmersheim - Postfach 1120 Made in Germany - Telefon +49 (0)62 66-73-0*- Telefon +49 (0) 6266-73-237

O

ORDER NO. SAFETY LABEL = 2018.00.105.210.11100

To be applied to machines in which hydraulic cam systems are fitted.

74
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FLEX CAM
TYPICAL INSTALLATIONS FOR
MONITORING PROCESS SAFETY
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TYPICAL INSTALLATIONS
MONITORING PROCESS SAFETY

MONITORING A POWER UNIT AND A CAM UNIT ON THE GAS SIDE WITH EXTERNAL VENTING

—_———-]—_—

FEY

* Screw the Cam Unit’s bleeder valve 2018.10.0017 into the coupling 2480.00.24.30.
** Before mounting the gauging coupling remove the valve from the pressure reservoir

Term Quantity Order No. Note
1 Control fitting 2 2480.00.31.01.1 Optionally with diaphragm-type pressure switch 2480.00.45.01 or 02
2 Coupling 1 2480.00.24.30
3 Gauging coupling with valve 1 2480.00.24.01
4 Gauging coupling with valve 2 2480.00.24.02 Optionally with measuring coupling with valve 2480.00.24.01
5 Gauging hose 3 2480.00.23. __. __ _ _ Type of connection and length as required
6 %?fesuring coupling without ) 2480.00.24.03
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TYPICAL INSTALLATIONS
MONITORING PROCESS SAFETY

MONITORING A POWER UNIT AND TWO CAM UNITS ON THE GAS SIDE WITH EXTERNAL VENTING
ASYNCHRONOUS DRIVE

l

T

aTTTTTETTT

J * For Force Cylinder 2018.30 screw the
bleeder valve 2018.100.0017 into the

__B coupling 2480.00.24.30.
11 l
o 17 9 T ** Before mounting the gauging coupling
m i i il remove the valve from the pressure
‘E:H,_Ii i I [‘r'l reservoir
Term Quantity Order No. Note
1 Control fitting 2 2480.00.31.01.1 Optionally with diaphragm-type pressure switch 2480.00.45.01 or 02
2 Coupling 1 2480.00.24.30
3 Gauging coupling with valve 3 2480.00.24.01
4 Gauging coupling with valve 3 2480.00.24.02 Optionally with measuring coupling with valve 2480.00.24.01
5 Gauging hose 3 2480.00.23. __. _ _ _ _ Type of connection and length as required
Measuring coupling without
6 valve 2 2018.00.24.05
7 Air release valve 1 2018.10.0017
Measuring coupling without
8 valve 2 2480.00.24.03
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TYPICAL INSTALLATIONS
MONITORING PROCESS SAFETY

MONITORING A POWER UNIT AND THREE CAM UNITS ON THE GAS SIDE WITH EXTERNAL VENTING
ASYNCHRONOUS DRIVE

* Screw the Cam Unit’s bleeder valve 2018.10.0017 into the

coupling 2480.00.24.30.
** Before mounting the gauging coupling remove the valve

\ / from the pressure reservoir

Term Quantity Order No. Note

1 Control fitting 1 2480.00.31.01.1 Optionally with diaphragm-type pressure switch 2480.00.45.01
2 Control fitting 1 2480.00.30.01.1 Optionally with diaphragm-type pressure switch 2480.00.45.02
3 Distributor 1 2480.00.24.33

4 Gauging coupling with valve 4 2480.00.24.01

5 Gauging coupling with valve 4 2480.00.24.02

6 Gauging hose 7 2480.00.23. _ _. _ _ _ _ Type of connection and length as required

7 %?\?:uring coupling without 6 2480.00.24.03
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TYPICAL INSTALLATIONS
MONITORING PROCESS SAFETY

MONITORING TWO POWER UNITS AND TWO CAM UNITS ON THE GAS SIDE WITH EXTERNAL VENTING
SYNCHRONOUS DRIVE

R
&
o

5 J
| | 3
| |
| I
| I
| I
. !
* Screw the Cam Unit’s bleeder valve
2018.10.0017 into the coupling 2480.00.24.30.
** Before mounting the gauging coupling remove
the valve from the pressure reservoir
Term Quantity Order No. Note
1 Control fitting 2 2480.00.31.01.1 Optionally with diaphragm-type pressure switch 2480.00.45.01 or 02
2 Coupling 2 2480.00.24.30
3 Gauging coupling with valve 4 2480.00.24.01
4 Gauging coupling with valve 4 2480.00.24.02 Optionally with measuring coupling with valve 2480.00.24.01
5 Gauging hose 6 2480.00.23. _ _ . _ _ _ _ Type of connection and length as required
6 %{Ie\?:urmg coupling without 4 2480.00.24.03
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FLEX CAM
APPLICATION EXAMPLES
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FLEX CAM

APPLICATION EXAMPLES

APPLICATION: CUTTING WITH COMPACT CAM

APPLICATION: METAL FORMING

82

2 FIBRO

Press stroke

Jd

Press stroke

/@
-

Cutting direction

Drawing direction of the Force Cylinder

This example shows how a compact cam
(1) can be used for punching holes. The
punch can be mounted directly to the
Compact Cam, which means that no
additional guides are required in the tool.
The diagram shows that the Power Unit
does not have to be installed in the vicinity
of the Cam Unit, making it much more
flexible ~ compared to  conventional
mechanical systems. We recommend fitting
a stripping unit (2) to the punch.
WORKING SEQUENCE

When the top part of the tool moves down,
it actuates the clamping pad (3) that holds
the workpiece in position. The clamping
pad is centred with respect to the bottom
part of the tool by conical spacers. Once
the clamping pad reaches its position, the
Power Unit is actuated (4) and the Cam Unit
executes its operation.

This example shows how one or more
Cam Units (1) can be used to drive
embossing punches (2) (or tool slides) in a
machine tool. The punch (or slide) is
guided in the tool. This method of driving
tool components allows considerable
flexibility in the machine tool layout. The
Cam Unit only generates the motion and
force. Only shearing and tensile forces are
permitted.

WORKING SEQUENCE

As the top part of the tool moves down, it
actuates the clamping pad that holds the
workpiece in position. When the clamping
pad reaches its position, the Power Unit is
actuated (3) and the Cam Unit executes
its operation. The embossing force can be
adjusted, if necessary, by varying the
pressure in the Accumulator.

subject to alterations



12 holes are punched at a negative angle
(1)

In this tool, the Flex Cam is equipped with
mechanically-driven filling slides (2).
WORKING SEQUENCE

The filling slide (2) is first moved into
position, controlled by the overflow wedge
3).

As the press descends further, the four
Power Units (4) are pressurised, causing
the Cam Units (5) to punch the holes.

In this arrangement, the hole punching
operation requires no other drivers, which
means that it can easily be performed at
an angle of 90° to the workpiece.

6 holes are punched at a negative angle
using working cylinders that drive a
shearing punch unit (1).

WORKING SEQUENCE

The diagram shows the Flex Cam in its
end position (press at bottom dead
centre).

As the working cylinder (2) starts to move
back, the punch moves out of the pun-
ching area. The entire shearing punch
then swivels down so that the workpiece
can be removed. The operation is rever-
sed when the top part of the press down
descends once more.

The tool contains two systems: one on the
left and the other on the right. Each
system consists of a Power Unit (3) that
drives three Cam Units.

subject to alterations

FLEX CAM
APPLICATION EXAMPLES

APPLICATION: CUTTING WITH POSITIONING OF THE OVERFLOW WEDGE

Press stroke

Cutting
direction

Cutting
direction

Driving pad direction

» Driving pad direction

APPLICATION: PUNCHING HOLES WITH A SWIVELLING DIE

Press stroke

Swivelling stroke
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FLEX CAM
APPLICATION EXAMPLES

APPLICATION: PUNCHING HOLES WITH A FLEX CAM
STROKE RATIO 1: 2,5

Press stroke

Transfer unit

APPLICATION: CUTTING WITH FLOATING SUSPENSION AND CONICAL
SPACERS

84

2 FIBRO

This tool produces two workpieces at the
same time: one on the right and the other
on the left. On the left-hand side of the
diagram, the press is at the top dead
centre position. On the right-hand side,
the press is at the bottom dead centre.
The transport grippers can be seen above
the Cam Units.

The workpiece must be shaped before
the holes are punched in the sides.

The machining contour requires a
relatively large distance between the
blank and the punching unit.

WORKING SEQUENCE

A small Cam Unit (1) is connected to a
larger Power Unit (2) in order to guarantee
the necessary time/traverse sequence.
This results in a stroke ratio of 1 to 2.5.
Example: If the Power Unit stroke is 10
mm, then the Cam Unit stroke will be 25
mm.

This application uses a Flex Cam that is
suspended from above (in the top part of
the tool).

WORKING SEQUENCE

The Cam Unit (1) is mounted on a floating
die (2). The floating die is spring-mounted
and is centred with respect to the bottom
part of the tool by conical spacers. As the
press moves down and the floating die is
centred, the Power Unit (3) is activated
and the holes are punched.

Before the Flex Cam was installed, the
holes were punched vertically using oval
forming punches.

Due to the improved production output
and quality that resulted from installing
the Flex Cam, the system paid for itself
(including installation) within just three
months.
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FLEX CAM
APPLICATION EXAMPLES

The diagram shows a base plate whichis ~ APPLICATION: RAISING UP WITH BENDING SLIDER
used in the Flex Cam (1) to cant (bend up)

lateral tabs (2).

WORKING SEQUENCE

The bending punches fixed to the Cam

Units (in this case Flange Cams) are Press stroke
supported at the sides (3). These supports [] []
absorb the severe lateral forces resulting

from the bending operation. R Slide

Without this system, it would have been g4 a M @ § N ;reeten
direction

necessary to produce an entire new tool

with a floating die or to introduce a second

operation.

This tool has two Force Cylinders for APPLICATION: BENDING - SLIDE DRIVEN
driving an 800 mm wide bending punch. SYNCHRONOUSLY

WORKING SEQUENCE

As can be seen from the diagram, the
blank is bent (1) at an angle, against the
motion of the press.

Two separate Flex Cam to synchronise
the motion of the bending punch. Each
system consists of a Power Unit (2) and a
Force Cylinder (3).

The bending punch (4) is guided in the
tool. As a result, the Force Cylinders only
absorb axial forces.

Use of the Flex Cam simplified the

structure of this tool, thus reducing the
machinery costs.
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