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AX CylinderAP Cylinder

•	 Do not use the product until it has been confirmed that the equipment can be operated correctly and safely. After 
assembly or repair, connect the cylinder’s power supply and perform appropriate functional inspections to check 
its correct installation. 

•	 Do not apply strong impacts or excessive moments during the cylinder installation onto the support structure. If an 
external force exceeding the allowable moment is applied, increased sliding resistance or other issues may occur. 

•	 Leave enough space for maintenance and inspection activities.

14. Cylinder installation

WARNING:

•	 Observe the recommended torque for tightening the screws. Unless otherwise 
specified, tighten the screws according to the recommended torque for the product 
assembly. 

•	 Do not make any modifications to the product. Modifications to the product may lead 
to a loss of durability and cause damage to the product, resulting in personal injury 
or damage to other equipment or machinery. 

•	 If using external rod guides, connect the parts in such a way that there are no 
interferences at any point during the stroke. 

•	 Do not scratch or dent the sliding parts of the unit by hitting them or grabbing them 
with other objects. The components are manufactured with precise tolerances, so 
even a slight deformation could cause malfunctioning or seizing.
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Fissaggio AP

Fissaggio AX

FEATURE AP/AX 
0840

AP/AX 
0950

AP/AX 
1063

AP/AX 
1180

AP/AX 
12100

AP/AX 
13125 

AP/AX 
14160

AP/AX 
15200

AP/AX 
16200

Type DD M6x1 M8x1,25 M10x1,5 M12x1,75 M16x2 M20x2,5 M24x3 M36x3

Resistance class 
DD

8,8

Tightening torque 
DD

8,5Nm 21Nm 41Nm 63Nm 155Nm 302Nm 500Nm 389Nm 1395Nm

N 39 50 61 75 100 110 140 175 180

Thread protrusion 25mm 25mm 30mm 35mm 50mm 58mm 75mm 103mm

14.1 Fixing method
The cylinder must be fixed with four screws as shown in the diagram below:
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FEATURE AP/AX 
0840

AP/AX 
0950

AP/AX 
1063

AP/AX 
1180

AP/AX 
12100

AP/AX 
13125 

AP/AX 
14160

AP/AX 
15200

AP/AX 
16200

AA M10x1,5 M10x1,5 M12x1,5 M16x1,5 M20x1,5 M20x1,5 M27x2 M27x2 M27x2

AB [mm] 12 H8 12 H8 16 H8 20 H8 25 H8 25 H8 30 H8 30 H8 30 H8

AC [mm] 14 14 18 22 28 28 35 35 35

AD [mm] 10 10 12 16 20 20 27 27 27

AE [mm] 6 6 8 10 12 12 15 15 15

AF M5 M5 M6 M8 M8 M8 M8 M8 M8

S [mm] 19 19 23 33 38 38 52 52 52

Ø S
Ø AA

AB

AP/AX 
0840

AP/AX
0950

AP/AX
1063

AP/AX
1180

AP/AX
12100

AP/AX
13125

AP/AX
14160

AP/AX
15200

AP/AX
16200

Maximum recommended weight for 
work equipment (kg)

17 35 53 90 114 192 282 594 550

It is important that the mold applied has a weight compatible with the pulling capacity of the pneumo-hydraulic cylinder 
so that the return stroke is smooth and complete. Refer to the table below for the maximum mold weights that can be 
applied to Alfamatic cylinders. Any friction resulting from the structural characteristics of the molds can also significantly 
increase the pulling force required for their lifting.

15. Equipment
The rod of the AP/AX series pneumo-hydraulic cylinders features, in the standard configuration, a female connection as 
shown in the diagram below.

Stem connection for unit
AP/AX

Stem connection for unit
AP/AX with Load cell
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AP/AX 
0840

AP/AX
0950

AP/AX
1063

AP/AX
1180

AP/AX
12100

AP/AX
13125

AP/AX
14160

AP/AX
15200

AP/AX
16200

Maximum impact speed tolerated 
without work equipment [mm/sec]

187 187 338 253 110 110 123 112 187

Maximum impact speed tolerated 
with work equipment (*) [mm/sec]

11 5 15 6 4 5 7 3 7

(*) If molds are heavier than those recommended by 
Alfamatic, it is absolutely to be avoided to rest on the 
BDC, regardless of the descent speed.

Alfamatic pneumo-hydraulic cylinders, if not properly customized, are not designed to operate at the BDC (Bottom Dead 
Center) in order to avoid mechanical stress caused by the piston impact at the end of the stroke. The table below shows 
the maximum safe impact speeds at BDC for cylinders equipped with molds having the maximum weight recommended 
by Alfamatic. If heavier molds are used, it is absolutely essential to avoid contact with the BDC, regardless of the descent 
speed.
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15.1 Maximun energy dissipated by the cylinder at the BDC
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Maximum approach pressure 10 bar

Maximum approach work 6 bar

Maximum tank pressure 1-1,5 bar

WARNING: 

It is strongly recommended to use a safety relief valve on port n°4 of the pneumo-
hydraulic cylinder to prevent overpressures that could damage the mechanical system 
and create dangerous situations. 
 
Below are some pneumatic circuit diagrams for the AP and AX series cylinders. To meet 
other operational requirements, we invite you to contact Alfamatic’s technical office to 
define the most suitable pneumatic diagram for your needs.

16. Pneumatic installation

The product is specifically designed for the industrial sector and can only operate with dried, filtered, and lubricated 
compressed air. The required filtration level, as in most industrial applications, is set at 40-50 microns. Lubrication 
should be moderate. Excess oil can lead to the accumulation of dirt or contamination of the system, while insufficient 
oil will not adequately protect the moving components. The exact amount will depend on the lubrication system used. 
If an in-line lubricator is used, set the oil quantity to approximately 1-3 drops per minute for every 10 m³/h of air flow for 
cylinders with a bore up to 100 mm, and 3-5 drops for bores larger than 100 mm.
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AX Cylinder

AP Cylinder

5

5

2

2

1

1

4

4

3

3

16.1 Identification of pneumatic connections

4. Forward 
working stroke

5. Tank feeding.

5. Tank feeding.

3. Return work.

2. Approach.

1. Return 
approach.

3. Return work.

2. Approach.

1. Return 
approach.

4. Forward 
working stroke
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DESCRIPTION OF THE PHASE OF WORK CYCLE YV01

Unit at TDC 0

Approach and work run 1

Return to TDC 0

5 3

2

1

4

5 3

2

1

4

16.2 Pneumatic diagram for single impulse systems
Simplified system with single command start and automatically activated working stroke.

16.3 Pneumatic diagram for automatic lines
System with approach and working strokes managed by PLC.
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DESCRIPTION OF THE PHASE OF WORK CYCLE YV01 YV02

Unit at TDC 0 0

Approach run 1 0

Second pulse delay T (*)

Work run 1 1

Return to TDC 0 0

Variant with pressure switch 
for work start

PHASE DESCRIPTION YV01 YV02 YV03 YV04

Unit at TDC 0 0 0 0

Approach run 1 1 0 0

Second pulse delay T(*)

Work run 1 1 1 1

Return to TDC 0 0 0 0

Variant with pressure switch 
for work start

5 3

2

1

4

16.4 Pneumatic diagram for manually loaded systems
System designed with integrated safety functions for operator protection according to the Machinery Directive 2006/42/
EC.

(*)“T” is the time required for the cylinder to complete the approach stroke. This value 
depends on the stroke length and the speed set for the cylinder’s rod descent. This 
variable could be excluded by using a position sensor.

(*)“T” is the time required for the cylinder to complete the approach stroke. This value 
depends on the stroke length and the speed set for the cylinder’s rod descent. This 
variable could be excluded by using a position sensor.
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3

4

21

A

17. Press Stroke Adjustment Systems

17.1 Stroke limiter valve (Available for AP and AX series cylinders) 

This device allows you to preset the pressing stroke length value. The adjustment range of the working stroke relative 
to the maximum value expressed by the cylinder is 15 mm. Working stroke adjustment procedure:

•	 The adjustment operation must be performed with the 
cylinder at rest at the Bottom Dead Center (BDC). 

•	 The adjustment is done by rotating the appropriate 
knurled knob (A) and checking the set stroke on the 
Vernier scale. 

•	 A clockwise rotation of the knob corresponds to an 
increase in the set working stroke. 

•	 Once the working stroke adjustment is complete, you 
can proceed with the normal pressing cycle.

17.2 Mechanical adjustment of BDC and TDC of the pneumo-hydraulic unit 
(Available for AX series cylinders) 

The mechanical adjustment of the stroke allows for varying both the Bottom Dead Center (BDC from 0 to 50mm) and 
the Top Dead Center (TDC from 0 to 115mm) to meet processing needs.

•	 To adjust the TDC, unscrew the stop screw located on 
the adjustment pad (pos.2) and use an Allen key on the 
central hexagon (pos.1). Rotating the stop clockwise 
lowers the TDC.

•	 To adjust the BDC, unscrew the locking ring (pos.3) 
and rotate the adjustment handwheel (pos.4). Rotating 
the handwheel clockwise lowers the BDC.
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18.1 Refilling procedure for AP series cylinders in vertical position with rod                                                                                                                                              
       pushing downward (position 1 from Alfamatic catalog).

1.1 Pilot the pneumo-hydraulic unit so that the push rod is 
fully retracted. 
 
1.2 Release the cylinder supply pressure. 
 
1.3 Release the residual pressure from the power unit by 
turning counterclockwise the knurled knob on connection 
no. 5, and then unscrew it completely to remove it.

1

18. Routine Maintenance for AP-AX Cylinders - Oil Refill 

The power units of the AP/AX series maintain their operating characteristics over time without requiring special 
maintenance interventions. 
 
PRECAUTIONS: 

•	 Periodically check the oil level of the power unit. Ensure the necessary topping-up if the level drops below the 
minimum marked by the indicator. 

•	 Check for any oil emulsification, as air bubbles can form inside the high-pressure chamber during handling and 
transportation, compromising the proper functioning of the cylinder

WARNING:
 
The oil contained in the cylinder, after prolonged hours of operation, may change color 
and take on a dark brown shade. This phenomenon, primarily caused by the contact of 
the oil with nitrile rubber seals, does not affect the proper functioning or reliability of the 
unit in any way. 
 
The oil circulating in the cylinder retains its characteristics even after long periods 
of operation, in line with the durability of the seals. Replacing the oil is not required. 
However, it is crucial for the correct operation of the cylinder to ensure any necessary oil 
top-ups if the level drops below the minimum indicated on the gauge. 
 
WARNING: 
 
Oil top-up operations in the Alfamatic cylinder must be performed with the push rod 
fully retracted. Failure to follow this procedure will result in overpressure in the reservoir 
during the first cycle of operation, causing significant oil leakage from the safety valve.
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3.1  Pour the oil until the maximum level indicated in the 
upper sight glass is reached, ensuring that the level is not 
exceeded in any way.

2.1 Remove the refill cap located at the top of the conduit 
by unscrewing it counterclockwise.

4.1 If the maximum level is exceeded, remove the excess 
through the designated drain plug (A).

A

3

2

4
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18.2 Refilling procedure for AX unit with rod pushing downward (position 1 in                                                                                                                                               
        Alfamatic catalog) 

1.1 Operate the pneumo-hydraulic unit so that the push 
rod is fully retracted. 
 
1.2 Release the cylinder supply pressure. 
 
1.3 Release the residual pressure from the power 
unit by rotating the knurled knob on connection no. 5 
counterclockwise and then unscrewing it completely to 
remove it.

2.1 Remove the refill cap located at the top of the conduit 
by unscrewing it counterclockwise.

3.1 Pour the oil until the maximum level indicated in the 
upper sight glass is reached, ensuring that the level is not 
exceeded in any way.

1

2

3
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4.1 If the maximum level is exceeded, remove the excess 
through the designated drain plug (A).

18.3 Refilling procedure for AP and AX series cylinders in horizontal or vertical                                                                                                                                         
        position with rod pushing upward (position 2 from Alfamatic catalog).

A

1.1 Operate the cylinder so that the push rod is fully 
retracted. 
 
1.2 Release the cylinder supply pressure. 
 
1.3 Release the residual pressure from the external tank 
of the cylinder by rotating the knurled knob on connection 
no. 5 counterclockwise, then unscrew it completely to 
remove it.

2.1 Remove the refill cap located at the top of the tank by 
unscrewing it counterclockwise. 
 
2.2 Pour the oil until the maximum level indicated is 
reached. This level must not be exceeded in any way.

4

1

2
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A

3.1  If the maximum level is exceeded, remove the excess 
through the designated drain plug (A).

3
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19.1 Bleeding operation for AP series cylinders in vertical position with                                                                                                                                             
        downward force (position 1 from Alfamatic catalog)

1.1 Operate the cylinder to fully extend the rod to the BDC 
(Bottom Dead Center). 
 
1.2 Release the cylinder supply pressure. 
 
1.3 Release the residual pressure from the integrated 
tank by operating the knob (fig. 1), then re-tighten it.

2.1 Pressurize the integrated cylinder tank to a pressure 
between 0.5 and 1 bar. 
 
2.2 Carefully unscrew (maximum of 2 turns) the screw 
located to the right of connection no. 5 to evacuate 
any emulsion present (oil foam with air bubbles). Use 
a suitable container or rag to avoid contaminating the 
cylinder surface.

19. Regular maintenance for AP/AX cylinders - Hydraulic system                                                                                                                                           
      bleeding.

3 Tighten the bleed screw when no more emulsified oil is leaking out. 
 
4 Perform about ten approach strokes while maintaining the tank pressure as described in point 2.1. 
 
5 Repeat the bleeding procedure described in points 1.1, 1.2, and 2.2 until no more emulsion leakage is observed. 
 
6 Tighten the bleed screw and restore the correct tank pressure of 1.5 bar.

1

2
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19.2 Bleeding operation for AP series cylinders in vertical position with                                                                                                                                             
        upward force (position 2 from Alfamatic catalog) (*)

3 Tighten the bleed screw to restore the seal when no emulsified oil is leaking out. 
 
4 Perform about ten approach strokes while maintaining the tank pressure as described in point 2.1. 
 
5 Repeat the bleeding procedure described in points 1.1, 1.2, and 2.2 until only non-mist oil is coming out. 
 
6 Tighten the bleed screw and restore the correct tank pressure of 1.5 bar.

2.1 Pressurize the external cylinder tank to a pressure 
between 0.5 and 1 bar. 
 
2.2 Carefully unscrew (maximum of 2 turns) the bleed 
screw located radially at the end of the rod (fig. 2) to 
evacuate any emulsion present (oil foam with air bubbles). 
Use a suitable container or rag to avoid contaminating the 
cylinder surface.

1.1 Operate the cylinder to fully extend the rod to the BDC 
(Bottom Dead Center). 
 
1.2 Release the cylinder supply pressure. 
 
1.3 Release the residual pressure from the external tank 
by operating the knob (fig. 1), then re-tighten it.

1

2
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19.3 Bleeding operation for AX series cylinders in vertical position with                                                                                                                                             
        downward force (position 1 from Alfamatic catalog)

1.1 Operate the cylinder to fully extend the rod to the BDC 
(Bottom Dead Center). 
 
1.2 Release the cylinder supply pressure. 
 
1.3 Release the residual pressure from the integrated 
tank by operating the knob (fig. 1), then re-tighten it.

2.1 Pressurize the integrated cylinder tank to a pressure 
between 0.5 and 1 bar. 
 
2.2 Carefully unscrew (maximum of 2 turns) the screw 
located at the top of the cylinder’s double body (fig. 
2) to evacuate any emulsion present (oil foam with air 
bubbles). Perform the same operation by unscrewing 
the knobs no. 9 and 10 (fig. 3) located on the left side of 
the double body. Use a suitable container or rag to avoid 
contaminating the cylinder surface.

3 Tighten the bleed screw and the knobs when no 
emulsified oil is leaking out. 
 
4 Perform about ten approach strokes while maintaining 
the tank pressure as described in point 2.1. 
 
5 Repeat the bleeding procedure described in points 1.1, 
1.2, and 2.2 until only non-mist oil is coming out. 
 
6 Tighten the bleed screw and restore the correct tank 
pressure of 1.5 bar.

1

2

3
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19.4 Bleeding operation for AX series cylinders in vertical position with                                                                                                                                             
        upward force (position 2 from Alfamatic catalog) (*)

2.1 Pressurize the external cylinder tank to a pressure 
between 0.5 and 1 bar. 
 
2.2 Carefully unscrew (maximum of 2 turns) the bleed 
screw located radially at the end of the rod (fig. 2) 
to evacuate any emulsion present (oil foam with air 
bubbles). Perform the same operation by unscrewing 
knob no. 7 (fig. 3) located on the right side of the double 
body and the multiplier body. Use a suitable container or 
rag to avoid contaminating the cylinder surface.

1.1 Operate the cylinder to fully extend the rod to the BDC 
(Bottom Dead Center). 
 
1.2 Release the cylinder supply pressure. 
 
1.3 Release the residual pressure from the external tank 
by operating the knob (fig. 1), then re-tighten it.

1

2

3
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3 Tighten the bleed screw and knob when no emulsified oil is leaking out. 
 
4 Perform about ten approach strokes while maintaining the tank pressure as described in point 2.1. 
 
5 Repeat the bleeding procedure described in points 1.1, 1.2, and 2.2 until only non-mist oil is coming out. 
 
6 Tighten the bleed screw and restore the correct tank pressure of 1.5 bar. 
 
(*) In the case of units installed horizontally, refer to the technical sheet attached for bleeding, which takes 
into account the actual orientation of the cylinder on the support plane.
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ALFAMATIC S.r.l.
20010 San Giorgio su Legnano (MI) Italia 
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