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We design and manufacture hydraulic and pneumatic
cylinders and hydraulic power units, to supply complete
motion systems for special applications.
All the Effegi Systems solutions ensure maximum quality, creativity and unigueness for

a product tailored to meet the customer needs. Flexibility, dynamism and specialization
allow us to satisfy different fields of application with precision and speed.
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The excellent results arise from the rigorous
management of the whole production process.
In this regard, Effegi Systems has a certified
quality system according to
UNIEN ISO 9001 with the goal,
not only to maintain the high
quality level of each phase of
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DNV:-GL the work, but also to pursue
steadily improvement.

1ISO 9001

This attitude allows us to offer,
in each of our product or service,

smart power







EFFEGI Systems designs and fabricates special hydraulic
and pneumatic cylinders in every size and shape.

The company uses the latest generation machinery
and technique, submitting each fabrication stage to
strict controls and tests to ensure the product quality
and its efficiency in any specific application.
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Rod threads summary

(According to IS0 4395 - short)
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All the dimensions are in millimeters
Bore BMM £7 (Rod) KK KF A CH K
50 36 M27x2 M27x2 36 32 18
63 45 M33x2 M33x2 45 41 21
80 56 M42x2 M42x2 56 50 24
100 70 M48x2 M48x2 63 65 27
125 90 M64x3 M64x3 85 80 31
160 110 M80x3 M80x3 95 100 35
200 140 M100x3 M100x3 112 40
250 180 M125x4 M125x4 125 42
320 220 M160x4 M160x4 160 48

Two flat milled surfaces for fork wrench are provided for rod diameter up to 110 mm

Four holes for pin wrench are provided for rod diameter greater then 110 mm
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ID code

2/ FMT|4/1/2|5/0/9/0{1/1/0/0|W|1]LNJE|2|S[B|0/5/0]|1|T|C

Catalogue ID
(specify always)

Cylinder Model Stroke [mm]

Rod Diameter @, [mm]

Rod threaded end:
W: Male -
X: Female

MF3

. Bore Diameter @, [mm]

Ports Position (See page 3)

Seals kit type:

HN: High speed seals (low friction), NBR
LN: Low speed (chevron seals), NBR
HF: High speed seals (low friction), FPM
LF: Low speed (chevron seals), FPM
Seepag9

MF4

Cushioning
A: Front only
P: Rear only
E: Both
to be omitted if not requested

MP4

Cushioning metering screw position
(see page 3) to be omitted if standard

MP6

S: Air bleedings presence
to be omitted if not requested

B: Proximity sensor
to be omitted if not requested

XV distance value [mm)
To be provide in case of MT4 cylinder only

MT4

Special execution
T: induction hardened rod
G: bellow for rod protection
to be omitted if standard (see page 9)

Ms2 Accessories:

C: Ball Joint End - C Type - IS0 6982 (pag 16)
D: Ball Joint End - D Type - ISO 8133 (pag 17)

AR

Example: 2F MF3 125 090 1100 W 1LN E 3 S T C > Heavy Duty hydraulic cylinder according to ISO 6022, 2F series, front
flange, 125 mm bore diameter, 90 mm rod diameter, 1100 mm stroke, with Male threaded rod end, Standard ports position,
NBR chevron seals kit, with front and back cushion, with metering screw in position 3, with air bleeding, with induction
hardened rod and with C Type ball joint end (IS0 6382).

Please contact our commercial or technical department for other optional items arrangement (i.e. proximity sensor, their
position, linear transducer, etc.).
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2 Properties

2.1Bore and rod diameters

Bore diameters from 50 mm up to 320 mm are available
with dimensions according to 1SO 6022.

Areas Bore Diameter [ mm ]

ratio 50 63 80 | 100 | 125 | 160 | 200 | 250 | 320
36 | 2,08
45 2,04
56 196
70 196
90 2,08
110 190
140 196
180 2,08
220 1,90

Rod Diameter [mm]

2.2 Strokes

The heavy duty cylinders can be used in case of longer
strokes with respect to tie-rods cylinders.

All the stroke lengths are available compatibly with the rod
buckling check (see paragraph 3.3).

In order to minimize the slidrings stress, for strokes longer
than 1000 mm it is necessary to supply 50 mm spacer
every 500 mm additional stroke. The spacer length shall be
taken into account in the Cylinder dimensions evaluation.

Design Stroke
Effective Stroke

Spacer|

Examples:

Effective Stroke —» Spacer 50 mm —» Design Stroke
1020 mm 1070 mm

Effective Stroke —» Spacer 100 mm —» Design Stroke
1550 mm 1650 mm

“Design Stroke"” shall be used for the cylinder sizing.

2.3 Usage Parameters

The following table shows the design parameters:

Parameter Design Value/range Note

Nominal Working < 250 Bar = 25 MPa

Working Temperature | -30 + +200 °C Eé[\jepc?t;;eals kit to be
Piston speed <15m/s Eé?epcetreaeals kit to be
Fluid type See paragraph 2.4

Fluid viscosity 12+100 ¢St Equivalent to 12100

mm?/s

To be achieved with
filter R,.>75

Fluid max

contamination NAS 1638 (L. 3-10

2.4 Seals

The heavy duty cylinder whole range is equipped with low
friction (H) or chevron seals (L). The seal is accompanied by
an hardy scraper, a wide guide ring (piston side) and cast
iron guiding bush (rod side).

The following table shows the seals properties and their
application limits:

ID | Type Materials | Fluid Temperature | Max Speed
High Speed, | NBR Mineral Qil / | 5per . .

HN Standard T. | (+PTFE) | glycol water 30°C - +100°C {15 m/s
Low Speed, [NBR Mineral Oil / | 3n0r . o

N Standard T (+PTFE) | glycol water 30°C++100°C | 0.5m/s

High Speed, |FPM . | aner . .
High Temp. | (+PTFE) Special Fluid | -10°C = +200°C | 15m/s

LE Low Speed, | FPM
High Temp. | (+PTFE)

HF

Special Fluid | -10°C = +200°C | 0,5m/s

Formore details see paragraph “Piston and Bush executions
and sealing systems” at page 9.

For other applications (i.e. fluid, temperature, speed, ...)
please contact our technical or commercial department.

2.5 End Stop Cushioning

End Stop Cushioning are suggested to control the mass
deceleration when the speed exceeds 0.1 m/s and the whole
stroke is used. However this system is always suggested
because, by reducing the pressure peeks due to hurts, a long
life is ensured (and annoying noises are avoided).
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Cushions areembedded in the cylinder and could be supplied
on request only at one end or at both the ends without
dimension changes. The deceleration is set by means of
screw valves that don't protrude from the cylinder body
(even in the case of maximum opening); the screws can be
set by hex wrench. The rapid start is guaranteed by a check
valve embedded in the cylinder head and it can be easily
identified by the screwdriver slot. To avoid that the cushion
screw should be accidentally removed, they are protected
with safety cover plates. In the table below the cushioning
length is shown for each rod size.

Rod Diam. 36 | 45 | 56 | 70 | 90 | 110 | 140 | 180 | 220

Cushioning

40 | 45 | 50 | 50 [ 60 | 70 | 80 | SO0 | 100
length [mm]

2.6 Oil Inlets

The standard oil connection is female BSP thread with
counterbore for washer (ISO 1179).

For a carrect hydraulic cylinder use the fluid velocity should
not exceed 5 m/s.

For other application please contact our technical or
commercial department.

2.7 Air bleeding

Air bleedings to evacuate air are available on request. They
are useful when the piston doesn’t run along the whole
stroke or when the oil inlets are not facing upwards.

2.8 Proximity Sensors

End stop proximity sensors are available on request for any type
of fixing arrangement; they are mounted on cylinder heads.
Please contact our commercial or technical department to
define all the details.

2.9 Linear transducer

A wide range of linear transducer is available. They can
differ by shape, protrusion, electrical signal and accuracy.
Please contact our commercial or technical department to
define all the details.

2.10 Valves

A wide range of valves is available and, on request, can be
mounted directly on the cylinder:

* Check valves

» Solenoid operated directional control valves

* Flow control valves

» Electric proportional control valves

* Servo valves

Please contact our commercial or technical department to
define all the details.

2.11 Ports position

Port Fixing Arrangement
MF3, MF4, MP4, MP6, MS2 MT4
Oil Inlets 1

Cushioning setting

Fast start valve

N W W

Air bleedings

Position of oilinlets (if not standard) and proximity sensors are
to be evaluate with our technical or commercial department
during the purchase order.

2.12 Double Rod Cylinder

Mounting arrangement type MF3, MS2 and MT4 are
available with double rod. Please contact our Technical or
Commercial Department for details.
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3 Cylinder sizing guide

3.1 General information

Check always that the nominal pressure equal to 250 Bar
is not superseded in the circuit even if the design could
guarantees high safety factors. Considerate that throttling
valves (flow regulation), vertical load with road facing
downward and cushioning contribute to increase the fluid
pressure.

For a global check of the systems is always recommended
an analysis by our engineering department.

3.2 Cylinder Forces

i -

S _ - | S
I L]
A Ay

p: pressure [1 MPa =10 bar]
@, Bore diameter
2. Rod diameter
A=07/4T Pushing Area (circular cross section)

A =(@7-18.2/4 -1 Pulling Area (annular cross section)

F=A"p Theoretical pushing Force [cm?-bar = kg]
or [mm? -MPa = N]
F,=Ap Theoretical pulling Force [cm? -bar = kg]

or [mm?-MPa = N]

1:%- z['[téq";';'% =[mws] Rod exit speed

_1ooo Q[it/min]

Y760 A [m)

=[m/s] Rod return speed

Where Q is the flow rate in [It/min]

3.3 Rod buckling check

The rod buckling check shall be carried out according the
following formulas:

T-@.7+(355-0.62-A)

if A<A, (Tetmajer)

- 4.5
o 2 E.
TR if A>A; (Euler)
S.L7
Where:
Fy: Buckling Resistance [N]
AL 2oLls Slenderness
8.

A -TC - _125+FE  Slenderness reference value
o - \/
fy

That considering the variation of f, due to the diameter
changing is:

B, |[mm]| 36 | 45 | 56 | 70 | 90 | M0 | 140 | 180 | 220

A | [-] |92 92|92|92|92|w|y|99|y

S=35 Safety Factor
/- T - @g* Rod Cross Section Moment
64 of Inertia [mm?]

E: (210°000 MPa for Steel)  Young modulus of rod
material [MPa]

fy: Rod material yielding
stress [MPa]
Ly=B-L Buckling length [mm]

L: Cylinder fixing points distance [mm]
(see table and Note)

B: Buckling length coefficient (see table)
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Case1 Case 2 Case 3 Case 4

E B.05

D B:1.0 i B:2.0

NOTE: for the length “L evaluation please read paragraph In the graph below, the correlation between “buckling
2.2 and consider the” Design Stroke” (if spacer is needed) to Length” (L,), “Rod Diameter” (,) and “Buckling Load” (F,)
evaluate the closed cylinder overall length. is shown.

To calculate the extended cylinder overall length, the Effective The check is satisfied if the intersection point is under the
stroke shall be added to the closed cylinder overall length. curve relevant to the selected rod diameter.

Buckling Resistance vs Buckling length
B, =36+220 mm

10000.00 +

1000.00 s
100.00 %

10.00 -
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gllso _¢R56
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Buckling Resistance [kN]

/s

i
i
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0.10

0 2000 4000 6000 8000 10000 12000 14000
L[mm]
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Example.

Input data

A cylinder 1500 mm stroke and 115 KN force is required. The
fixing arrangement is composed by rigid front flange with
guided ball joint rod end.

Cylinder configuration

The selected cylinder arrangement is the MF3 with 80 mm
bore diameter that, considering 250 bar pressure, ensures 125
kN force. The 56 mm diameter rod is selected, provided with its
“Ball Joint End - C Type "

Buckling Resistance vs Buckling length
B, =36+220 mm

10000.00

1000.00

— B:36
— P45
356
—— 370
—— 3:90
—— $:110
e 140
- 3,180
?:220

100.00

el

10.00

Buckling Resistance [kN]

— Ex.

936

0 2000 4000 6000 8000 10000 12000 14000
Ly[mm]

Buckling check - precise method

4ely _4+M54mm _

A Oy 56 mm

83

Buckling check - simplified method
Considering that this situation corresponds to the “CASE 2", the
length “L" is equal to 1648 mm and is given by the summation of:

WC =28 mm see “MF3" chapter
Stroke =1500 mm  input data (Effective Stroke)
H=120mm see “Ball Joint End - C Type " chapter

The Fixing arrangement corresponds to the Case 2with=0.7.
So the buckling length L, = B - L = 0.7- 1648 = 1154 mm

By enteringin the first graph with L, =1154 mmand F =125 kN, the
intersection point stays in the 56 area, so the check is satisfied.

NOTE: the “Simplified Method" is slightly conservative for
A = A;, if the check is not satisfied, it is possible to use the
"Precise Method" and check again.

Slenderness

125+F 1,25 « 210000MPa
Ao\ [— - - 92
f, 305MPg

Slenderness reference value

A <Ay — Tetmajer

F_T-B:2-(355-0.62-N) 1. (S6mm) - (355-0.62.83)
8 4.5 4435

J Check Satisfied

=213 kN >125 kN

Buckling resistance
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4 Cylinders storage, installation

and maintenance

4.1 Storage

If cylinder are stored for a certain period before the
installation, it is recommended to respect the following
good practices:

1. Store the cylinder indoors, where the air is dry enough,
clean and without corrosive agents.

2. If possible store the cylinder in vertical position, with the
rod facing upwards. This position reduces the possibility
that corrosion due to inner condensations occurs.

3. Qil inlet and other ports shall be closed by proper caps
that should be removed only at the cylinder installation

4. Centering, rod, threads and all the other coupling parts
shall be protected from corrosion and hurts.

5. To preserve the seals, keep the cylinder away from heat
sources.

4.2 Installation and safety rules

During the cylinder installation following good practices

shall be respected:

1. The cleaning is an important aspect for the cylinder
proper functioning, for this EFFEGI Systems during the
cylinder assembly plugs the oil inlet with protective caps.
They shall be removed only at the cylinder installation.

2. Cylinders that may operate in the presence of fast
drying substances (very volatile chemicals, paints, ...)
or in dangerous situations (i.e. dusty environments)
shall be provided with proper protection tor rod and
seals. Great caution must be exercised in order to have
a perfect alignment (during the whole stroke) between
the rod and the parts connected to it. If this alignment
is not guarantee, wear could be occurs on front guide, on
rod and on the tube inner surface.

3. In case of cushioning system, the screw housing holes
are closed with cover plates, if the setting is allowed,
the cover plate has a proper hole for hex wrench.

4. Verify that all the circuit components are suitable with
respect to the requested fluid pressure

5. Use always pressure gauges to check the effective
cylinder internal pressure and force.

6. For applications with high number of cycles, use only
high pressure pipe and junction

7. Do not apply maximum pressure when the piston is
at stroke ends, this cause unnecessary and damaging
stress.

8. Keep away the cylinder from heat sources, flames,
moving machinery, sharp edges, chemicals. For any
doubt please contact our commercial or technical
department.

9. Avoid tight bends and coils shaped hoses.

10.IMPORTANT: bleed the hydraulic circuit before the
machine effective start. The presence of airin the circuit
causes malfunctions. To bleed the air, carry out several
cycles without load till the motion becomes uniform.

4.3 Maintenance

Maintenance shall be performed every time ware or leakage
are noticed. Check and inspect periodically all the components
to assess their status and replace the damaged (if any).

Keep clean all the hydraulic components, check periodically,
pipes, hoses and joints to prevent any fluid leakage. Fluid shall
be replaced as specify in the power unit user manual.
IMPORTANT: maintenance shall be carried out by qualified
technician. For any doubt please contact our commercial or
technical department

4.4 Warning

In this document EFFEGI Systems supplies information about
hydraulic cylinder addressed to qualified technicians.

Improper use of our cylinder could compromise the people safety
or cause damages; for this reason it is very important that,
before the use, the safe use of all the systems is examined.
Considering the vastness of the fields of use and variety of
applications, the user is the unigue responsible for the cylinder
choice and use.

EFFECI Systems suggests to users to assess, through proper
analysis and tests, that all the safety conditions and the required
performances are satisfied.

Ourcommercial or technical department is at your disposal for
any information and clarification.
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Spare parts list

LOW FRICTION SEALS VERSION FOR HIGH SPEED (H)

19D 181920 ED

ALTERNATIVE: CHEVRON SEALS VERSION FOR LOW SPEED (L)

The screws quantity is omitted because it's depend on the specific case please contact our commercial or technical
cylinder mounting arrangement department.

Quantities shown in the table are referred to n°1 2F NOTE: in case of spare parts order, please specify cylinder
series standard cylinder with both cushions, for any other code and spare part ID.

ID | DESCRIPTION Qty| |ID [DESCRIPTION Qty| [ID [DESCRIPTION Qty
01 [CHROME PLATED PISTON ROD 01 | |15 [FRONT CUSHION RING 01 | [29* [PISTON O-RING o1
02 |SCRAPER 0 | [16* |PISTON 01 | [30 |FAST START BALL al
03 |STEELBUSH 01 | [177* |PISTON GUIDING RING 02 | [31 |FAST START GRAB SCREW 0
04 [BUSH GUIDING RING 01 | [18% [PISTON LOW FRICTION SEAL 01 | |32 |FAST START HOUSING COVER PLATE o1
05 [CAST IRON GUIDING BUSH 01 | |13 [REARHEAD CONNECTION FLANGE o1

06* [LOW FRICTION SEAL (ROD SIDE) 02 | {20 [REAR CUSHION SNAP RING o1 CHEVRON SEALS VERSION (L)

07 |BACKUP RING FOR CASTIRONBUSH O-RING |01 | |21 [REAR CUSHION FLOATING RING o1

08 |CAST IRON BUSH O-RING 01 | [22 |REARHEAD o | (33 |PISTONA al
09 |FRONT HEAD 01 | [23 |CUSHION METERING SCREW 02 | (34 |PISTON CHEVRON SEAL 02
10 |HEAD Q-RING 02 | |24 |0O-RING FOR METERING AND GRUB SCREWS [03 | [35 |PISTON GUIDING BUSH o1

1 |BACKUP RING FOR HEAD O-RING 02 | |25 [CUSHION SAFETY END STOP PIPE 02 | |36 [PISTONB o1

12 |FRONT HEAD CONNECTION FLANGE 01 | 26 |CUSHION HOUSING COVER PLATE 02 | |37 [PISTON O-RING 02
13 |BOLTS FOR FRONT HEAD CONNECTION FLANGE [var. | [27 |COVER PLATES FIXING SCREW 06 | |38 [CASTIRON GUIDING RING o1
14 [CYLINDER TUBE 01 | [28 |BOLTS FOR REAR HEAD CONNECTION FLANGE [var. | |33 [ROD CHEVRON SEAL al

(*): IF LOW FRICTION SEALS FOR HIGH SPEED (H) ARE SELECTED, OTHERWISE THEY ARE REPLACED BY THE ID 33+39 COMPONENTS
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Piston and Bush executions and sealing systems

H: High speed seals (low friction)

L: Low speed, excellent sealing (chevron seals)

Low friction seal piston

Chevron seals piston

Low friction seals rod guiding
bushes

Chevron seal rod guiding bushes

The High Speed Piston is composed by an unique steel piece with two
wide groves for the PTFE guides able to withstand the radial forces
and with a deeper central grove for the low friction seal.

The cast iron guiding bush is equipped with two low friction seals.
This seal is composed by a PTFE sealing ring and a NBR O-ring (FPM
for high temperature, see point 2.4). This arrangement is suggested
for speed up to 15 m/s and ensures an excellent wear resistance with
a wide temperature range and normal use condition. This solution is
not suggested if the cylinder has to hold the rod in a fixed position
withstanding a load for long time.

The low speed piston is fabricated in two steel pieces, with two chevron
seals and a bronze guiding bush in the middle.

The cast iron guiding bush is equipped with a chevron seal.

These arrangements are suggested for excavators, presses, and in
general in all the application where hurts and extreme condition could
occur. In particular it is suggested if the cylinder has to hold the rod in a
fixed position withstanding a load for long time.

These seals are composed by a set of different elements and can
withstand up to 400 bar with temperature from -30°C up to +100°C for
the NBR version and from -10° to +200°C for the FPM version (see point
2.4); the speed can not exceed 0.5 m/s. They can work perfectly with
most of the oils (mineral oil, glycol water, and water-oil emulsion).

Both the High and Low speed piston, are connected to the rod by
means of a long thread in order to ensure excellent performance
even in case of high speed (if allowed by the seal) and load.

Both the High and Low speed cast iron guiding bush, are coupled
to a steel bush equipped with an hardly scraper and a PTFE
guiding ring.

Special Execution

T: induction hardened rod

The standard rod is fabricated with quenched high carbon
steel, grinded and chrome plated (Ra max = 0.2 micron,
Hv0.1/Hv 800-1000).

On request, by entering the T digit in the Cylinder Code,
it is possible to select a special rod subjected to induction
hardening treatment in addition to the standard proprieties.
Please contact our technical or commercial department for
more details and clarifications.

To define the most appropriate sealing system already at the
time of order is very important, because after the cylinder
fabrication a sealing system changing implies a change of piston
and bush.

Please contact our technical or commercial department for
more details and clarifications.

G: bellow for rod protection

In presence of contaminated air and dusty environment, the
use of stretchable protective bellow is suggested to preserve
the rod surface.

The bellow will be supplied in NBR or Thermoglass material
(depending on the operating temperature) according to the
seal material choice (N/F see point 2.4)

A longer rod could be necessary to housing the bellow.

Please contact our technical or commercial department for
more details and clarifications.
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MF3: Front Round Flange

ZB+Stroke

PJ+Stroke

EE

EE

Through hole according to
wC UNI IS0 273, medium series
All the dimensions are in millimeters

Bore (:'::") KK A B |wc|vw | F | E | VY | ps (ng) uc(Max)| FC | G | FB | zB+ s;:‘;:‘
50 | 36 | M| 36 | 63 | 2 | 4 | 25 |[ci2| 98 | 120 | 108 155 | 132 | 45 | 135 | 244 | 38
63 | 45 | M3 | 45 | 75 | 25 | 4 | 28 |c3a| m | 133 | 1 75 | 150 | 45 | 135 | 24 51
80 | 56 | Maxx2 | s6 | 90 | 28 | 4 | 32 [G3/4a| 120 | 155 | 148 20 | 180 | 45 | 75 | 305 | 64
100 | 70 [ Masx2 | 63 | mo | 32 | 5 | 36 | c1 | @4 | m | ws 250 | 22 | 45 | 2 | 340 | 7
125 | 90 | Me4x3 | 85 | 132 | 3 | 5 | 39 | c1 | 153 | 205 | 208 290 | 250 | 45 | 2 | 39 | 94
160 | 10 | M80x3 | 95 | 160 | 40 | 5 | 55 |Gi/4| 185 | 235 | 265 360 | 35 | 45 | 26 | 467 | 12
200 | 40 | M00x3 | m2 | 200 | 45 | 5 | 68 |Gi14| 220 | 278 | 330 | 440 | 385 | 45 | 33 | 550 | 148
250 | 180 | Mzsx4 | 125 | 250 | so | 8 | 8 |Gi/2| 260 | 325 | 395 540 | 475 | 45 | 39 | es2 | 183
320 | 220 | mieoxa | 160 | 320 | 56 | 8 | mo | G2 | 30 | 350 | 490 675 | 600 | 45 | 45 | 764 | 22

Female rod threaded end dimensions are listed in the specific table.
The flange balts can be mounted on the head opposite side (with respect to the image) for stroke close to the minimum allowable stroke called “Stroke min”

For stroke shorter then “Stroke min” the cylinder arrangement shall be modified. Please contact our Technical Department for faseability and details.

ATTENTION: far strokes longer then 1000 mm, spacer is required. For the cylinder sizing, the “Design Stroke” shall be used (according to paragtaph 2.2)
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MF4: Rear Round Flange

A ZP+Stroke

-

Y PJ+Stroke ——

MM
KK
®BA
$D

Through hole according to
UNI ISO 273, medium series

All the dimensions are in millimeters

MMk | oA | ea | K F EE | v | P+ [DMagucMan| Fc | o | B | zpe | Stk

Bore (Rod) min

50 36 M27x2 36 63 18 25 G1/2 98 120 108 155 132 45 13,5 265 38

63 45 M33x2 45 75 21 28 G3/4 12 133 124 175 150 45 13,5 298 51

80 56 M42x2 56 90 24 32 G3/4 120 155 148 210 180 45 175 322 64

100 70 M48x2 63 10 27 36 G1 134 7 175 250 212 45 22 3N 70

125 90 M64x3 85 132 31 39 G1 153 205 208 290 250 45 22 430 94

160 10 [ M80x3 95 160 35 55 G1-1/4 | 185 235 265 360 315 45 26 505 122

200 140 | M100x3| 112 200 40 68 G1-1/4 | 220 278 330 440 385 45 33 536 148

250 180 | M125x4 | 125 250 42 85 G1-1/2 | 260 325 395 540 475 45 39 703 183

320 220 [M160x4| 160 320 48 10 G2 310 350 430 675 600 45 45 830 221

Female rod threaded end dimensions are listed in the specific table.

The flange bolts can be mounted on the head opposite side (with respect to the image) for stroke close to the minimum allowable stroke called “Stroke min”
For stroke shorter then “Stroke min” the cylinder arrangement shall be modified. Please contact our Technical Department for faseability and details.
ATTENTION: for strokes longer then 1000 mm, spacer is required. For the cylinder sizing, the “Design Stroke” shall be used (according to paragtaph 2.2)
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MP4: Removable Rear Male Hinge

A X0+Stroke

Y PJ+Stroke

@MM

All the dimensions are in millimeters

Bore |MM(Rod)| KK A L ()] EW |[MR(Max)| K EE Y P+ | D(Max) | Xc+ sm«e
50 6 | M2 | 36 40 E) 32 40 18 C1/2 98 120 108 305 38
63 45 | M3 | 45 50 40 40 50 74 C34 | m 133 124 348 51
80 56 | Mazx2 | 56 63 50 50 63 2 | cya | w0 155 148 395 64
100 70 | Masx2 | 63 7 63 63 7 27 G 134 171 175 442 70
125 90 | Meax3 | 85 90 80 80 30 3 G 153 205 208 520 94
160 0 | Msox3 | 95 2 100 100 m 35 | /4 | 185 235 265 617 122
200 140 M100x3 12 160 125 125 160 40 G1-1/4 220 278 330 756 148
250 180 | Mizsx4 | 125 200 160 160 200 42 | 2| 260 325 395 903 183
320 220 | M60x4 | 160 250 200 200 250 48 W) 310 350 430 | 1080 | 22

Female rod threaded end dimensions are listed in the specific table.

The flange bolts can be mounted on the head opposite side (with respect to the image) for strake close to the minimum allowable stroke called “Stroke min”
For stroke shorter then “Stroke min” the cylinder arrangement shall be modified. Please contact our Technical Department for faseability and details.
ATTENTION: for strokes longer then 1000 mm, spacer is required. For the cylinder sizing, the “Design Stroke” shall be used (according to paragtaph 2.2)
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MP6: Removable Rear Male Hinge
With Ball Joint

A X0 +Stroke

Y PJ+Stroke

QMM

B

All the dimensions are in millimeters

Bore |MM(Rod) KK A LT X EX 2 [Ms(Max)| K EE Y P+ |D(Max)| Xo+ S;:‘i’"“e
50 6 | M2 | 36 40 £, 32 4 40 18 | cy2 | 98 120 | 108 | 305 38
63 45 | M3z | 45 50 40 40 4 50 2 | oy | m 133 124 | 348 51
80 56 | Ma2x2 | 56 63 50 50 4 63 % | c3a | 120 | 155 | us | 395 64
100 70 | mase| &3 7 63 63 4 7 7 G 134 71 T ) 70
125 90 | Meax3 | 85 30 80 80 4 90 3 G 183 | 205 | 208 | 520 94
160 10 | M80x3 | 95 2 100 | 100 4 m 35 [Grya| 185 | 235 | 265 | e | 122
200 140 M100x3 12 160 125 125 4 160 40 G1-1/4 220 278 330 756 148
250 | 180 |Mmsxa| 125 | 2200 | 0 | 160 4 200 42 |c1y2| 260 | 35 | 395 | 903 | 183
320 | 20 |mwoxa| 160 | 250 | 200 | 200 4 250 48 G2 30 | 350 | 430 | 1080 | 22

Female rod threaded end dimensions are listed in the specific table.

The flange bolts can be mounted on the head opposite side (with respect to the image) for stroke close to the minimum allowable stroke called “Stroke min”
For stroke shorter then “Stroke min” the cylinder arrangement shall be modified. Please contact our Technical Department for faseability and details.
ATTENTION: for strokes longer then 1000 mm, spacer is required. For the cylinder sizing, the “Design Stroke” shall be used (according to paragtaph 2.2)
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MT4: Intermediate Male Trunnion

A ZB+Stroke
o PJ+Stroke
EE EE
K
T B . O
o< < £ :
XV
All the dimensions are in millimeters
Bore (II:::) KK A TL ™ D (n)::;) K EE Y PJ+ |D(Max)| ZB+ Stroke min.
50 36 M27x2 36 25 n2 32 219 18 G1/2 98 120 108 244 93
63 45 M33x2 45 32 125 40 257 21 G3/4 | M2 133 124 274 125
80 56 M42x2 56 40 150 50 290 24 G3/4 | 120 155 148 305 152
100 70 M48x2 63 50 180 63 3245 27 G1 134 7 175 340 181
125 30 M64x3 85 63 224 80 380 31 G1 153 205 208 396 222
160 10 M80x3 95 80 280 100 459 35 |G11/4| 185 235 265 467 282
200 140 | M100x3 | M2 100 335 125 543 40 |G1-1/4| 220 278 330 550 335
250 180 | M125x4 | 125 125 425 160 644 42 [G1-1/2] 260 325 395 652 416
320 220 | M160x4 | 160 160 530 200 774 48 G2 310 350 490 764 5N

Female rod threaded end dimensions are listed in the specific table.

The flange bolts can be mounted on the head opposite side (with respect to the image) for stroke close to the minimum allowable stroke called “Stroke min”
For stroke shorter then “Stroke min” and/or for dimension XV shorter then “XV min" the cylinder arrangement shall be modified. Please contact our Technical
Department for faseability and details.

ATTENTION: for strakes longer then 1000 mm, spacer is required. For the cylinder sizing, the "Design Stroke” shall be used (according to paragtaph 2.2)
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MS2: Foot Mounting

A ZB+Skroke
¥ PJ+Stroke
K EE EE:
[ x < =
of ¥ Z S
i T
! i
SC SC
SE SE
XS _ | _ Siroke-SS
(mounting arrangement not mentioned in 150 6022)
All the dimensions are in millimeters
Bore | MM | kk | A || st |Ts|us|sp|se|sE|sc|xs|ss| k| E| v |Pn|Dmax)| zee |Stroke
(Rod) min.

50 36 | M27x2 | 36 55 37 | 130 | 161 | 18 n 35 | 75 | 776 | 22 18 [G1/2| 98 | 120 108 244 62

63 45 | M33x2 | 45 65 | 42 | 150 | 183 | 20 [ 135 | 40 | 20 | 199 | 27 21 |G3/4] m2 | 133 124 274 75

80 56 | M42x2 | 56 75 47 | 180 | 220 | 26 | 175 | 50 25 | 218 | 30 24 [G3/4( 120 | 155 148 305 88

100 70 | M48x2 | 63 30 57 | 210 | 260 | 33 22 60 [ 30 | 237 | 34 27 | G1 [ 134 | 71 175 340 104

125 90 | M64x3 | 85 [ 105 | 67 | 255 | 313 | 40 | 26 70 35 | 272 | 38 31 G1 | 153 | 205 208 396 n8

160 | 10 | M80x3 [ S5 | 135 | 77 | 330 | 402 | 48 | 33 [ 105 [ 52,5 |340,5( 81 35 |G1-1/4f 185 | 235 265 467 198

200 | 140 [M100x3| 12 | 160 | 97 | 385 | 471 | 60 | 40 | 125 | 62,5 [4005( 86 | 40 |G1-1/4| 220 | 278 330 550 226

250 | 180 | M125x4 | 125 | 205 | M2 | 500 | 610 | 76 52 | 155 | 775 |4705] m 42 |G1-1/2| 260 | 325 395 652 281

320 | 220 | M160x4 | 160 | 255 | 142 | 610 | 732 | 110 | 62 | 190 | 95 | 554 | 121 | 48 | G2 | 310 | 350 | 490 764 331

Female rod threaded end dimensions are listed in the specific table.

The flange bolts can be mounted on the head opposite side (with respect to the image) for stroke close to the minimum allowable
stroke called “Strake min”

For stroke shorter then “Stroke min” the cylinder arrangement shall be modified. Please contact our Technical Department for
faseability and details.

Stoppers must be provided behind the cylinder feet (according to the image), in order guarantee the shear reaction required to balance
the cylinder pushing force. Bolts withsand the uplift only.

ATTENTION: for strokes longer then 1000 mm, spacer is required. For the cylinder sizing, the “Design Stroke” shall be used
(according to paragtaph 2.2)
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C: Ball Joint End - C Type (ISO 6982)

SEC. A-A
EN
CB
)
=
J
it
| o
U NS
f w
|
KK
b
All the dimensions are in millimeters
o fut KUNI | Dyn.L. | St.L.
Bore Rod KK CNH7 | HJs13 LF ENh12 | B b L1 C |z°(min) 5931 k] TkN] Mass [Kg]
50 36 M27x2 32 80 37 32 28 38 32 7 4 M10 L25 67 n4 115
63 45 M33x2 40 97 46 40 33 47 41 90 4 M10L30| 100 204 218
80 56 M42x2 50 120 57 50 4 58 50 109 4 M12 L35 156 310 3,96
100 70 M48x2 63 140 64 63 53 70 62 136 4 M16 L40| 255 430 6,80
125 30 M64x3 80 180 86 80 67 90 78 170 4 M20L50| 400 695 13,00
160 1o M80x3 100 210 96 100 85 10 98 Al 4 M24L60| 610 1060 25,00
200 140 M100x3 125 260 3 125 103 135 120 265 4 M24L70 | 950 1430 46,00
250 180 M125x4 | 160 310 126 160 130 165 150 326 4 M24 80| 1370 2200 82,50
320 220 M160x4 | 200 390 161 200 162 215 195 418 4 M30L100] 2120 3650 | 168,00

NOTE:
1) For a correct operation the ball joint end shall be screwed completely on the rod before locking
2) Adequate lubrication is needed for a ball joint end proper performance
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D: Ball Joint End - D Type (1SO 8133)

SEZ. A-A
EN

B

@C

All the dimensions are in millimeters

z° KUNI |Dyn.L.| St.L. | Mass

Bore | Rod KK CN H)s13 LF EN B b L1 C (min) | 5931 | [Nl | [N] | (Kg)
50 36 M27x2 | 40 70%12 105 37 28 70%12 23 45 45 100 3 [MI0L25 100 156 26
63 45 [ M33x2| 50 _0%12 130 46 35 _0%12 30 55 58 120 3 |M12L30] 156 245 3,90
80 56 | M42x2 | 60 -U,[[JNS 150 57 44 -U,OOWS 38 68 68 160 3 (M6 L40| 245 380 715
100 70 [M48x2| 80 _01%15 185 64 55 -D,%15 47 90 82 205 3 |M20L50[ 400 585 [ 15,00
125 90 | M64x3 | 100 -0,320 240 86 70 -D,%ZO 55 10 16 240 3 |M24L60| 610 865 | 2730
160 10 | M80x3 . . . . _ _ _ - _ . . . .
200 140 [M100x3| - - - - - . - - . - - -
250 180 |M125x4 | _ . . . . . . - _ - - . -
320 220 [M160x4| _ . . - _ _ _ - _ - - - -
NOTE:

1) For a correct operation the ball joint end shall be screwed completely on the rod before locking
2) Adequate lubrication is needed for a ball joint end proper perfarmance
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Bracket 90° for C Type Ball Joint End and
MP6 Cylinders

B
@G
= @F l [
i | |
I N P
N2 | [N3| B4
= N
N1
E1 E
All the dimensions are in millimeters
Nom.L| Mass
Code | GH9 B B4 E E1 oF H H1 N N1 N2 N3 R1 S T
[kN] | [kel
B1 32 70 25 145 145 175 65 43 o 1o 14,5 b 32 32 54 50,0 4,50
B2 40 90 36 185 170 22,0 76 52 140 125 175 b 40 40 84 80,0 8,50

B3 50 10 36 215 200 26,0 95 65 165 150 25,0 0 50 50 84 1250 | 13,50

B4 63 140 50 270 230 33,0 n2 75 210 170 33,0 0 63 63 14 | 2000 [ 2340

B5 80 170 50 320 280 39,0 140 95 250 210 45,0 0 80 80 N4 | 3200 | 3850

B6 100 210 63 405 345 52,0 180 120 315 250 52,5 0 100 100 124 | 5000 | 90,30

NOTE: Item not considered in the cylinder “ID CODE". In case of order please specify separately the code (see first column) in the purchase order.
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Bracket 90° for D Type Ball Joint End

cP
6
7 Y
N O HB
= | —
RE
uJ
UK

All the dimensions are in millimeters

Code | CP | CG | FM [CFK7| L | LG | LO | SR | U | UK | GL | TA | RE | FO | CO | KC | HB Nﬁ«"n:iL ’[‘:g’]’

K11 80 28 100 40 73 72 148 40 190 170 123 120 135 24 36 84 22 80,0 | 9,30

K12 | 100 35 125 50 92 90 190 50 240 | 215 155 145 170 35 36 84 30 | 1250 (1830

K13 120 44 150 60 10 108 | 225 60 270 | 260 | 187 185 | 200 35 50 n4 39 | 2000 | 3500

K14 | 160 55 190 80 142 140 | 295 80 320 | 340 | 255 | 260 | 240 35 50 n4 45 1320,0 | 63,00

K15 | 200 70 210 | 100 | 152 150 | 335 | 100 | 400 | 400 | 285 | 300 | 300 35 63 124 48 [500,0 |109,00

NOTE: Item not considered in the cylinder “ID CODE". In case of order please specify separately the code (see first column) in the purchase order.
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Cylinder mass evaluation table

Constant Mass
Bore Rod Cylinder Model [pt‘!’ra;:;::: I:It:;;e]
MF3 & MF4 MP4 & MP6 MS2 MT4
mm mm Kg Kg Kg Kg Kg/cm
50 36 19 175 24 18 019
63 45 29 28 4 30 0,26
80 56 4 39 54 40 0,42
100 70 63 58 83 61 0,57
125 30 106 105 150 1o 0,92
160 10 201 207 286 210 1,39
200 140 360 375 510 375 244
250 180 650 700 945 695 3,62
320 220 1250 1350 1775 1305 5,62

The values in the table are approximate.
Hydraulic cylinder Mass [kg] = Variable Mass [kg/cm] x Stroke [cm] + Constant Mass [kg]
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