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1 General points

1.1 About the documentation

These operating instruction describe the installation, operation and mainte-
nance of the hydraulic cylinders CNA, also referred to below as the device.

The device is manufactured in different versions. Information about the ver-
sion concerned in the individual case can be found on the device's type plate.

The structure of the type designation can be found in the chapter 3 “Device
description”.

If you have any questions about this operating manual, please contact the
manufacturer.

1.2 Manufacturer´s address

Kracht GmbH

Gewerbestraße 20

DE 58791 Werdohl

phone: +49 (0) 23 92 / 935-0

fax: +49 (0) 23 92 / 935-209

email: info@kracht.eu

web: www.kracht.eu

1.3 Intended use

The device has been designed for operation with fluids. Dry operation is not
permitted. The medium must guarantee a minimum lubrication.

The medium must not contain any abrasive constituents.

Petrols, solvents, etc. are not permissible.

Operation is only permitted within the specified enviromental and ambient
conditions.

Use in explosive areas is not permissible.

The maximum permissible operating data listed in the chapter 4 “Technical
data” must always be observed.

If required, install a filter to prevent malfunctioning of the device due to pol-
lution and foreign bodies.

Deviations from the above-mentioned data and operating conditions require
express approval by the manufacturer and/or are specified on the type plate.

Hydraulic cylinder CNA
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Type plates or other references on the device must not be removed nor made
unlegible or unrecognisable.

In cases of noncompliance, all warranty and manufacturer responsibility shall
be void.

Hydraulic cylinder CNA
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2 Safety

2.1 Safety instructions and symbols

The safety notices in these operating instructions are marked with caution
symbols.
Non-compliance can lead to hazards for people and the device.
In addition, the safety instructions are marked with signal words. They have
the meanings as explained below:
Caution: Identification of a low risk hazard, which could lead to minor or
medium bodily injury if not avoided.
Warning: Identification of a potential medium risk hazard, which would lead
to death or severe bodily injury if not avoided.
Danger: Identification of an immediate hazard, which would result in death
or severe bodily injury if not avoided.

Notice: Flagging of notices to prevent property damage.

Flagging of special user tips and other especially useful or important infor-
mation.

2.2 Personnel qualification and training

The personnel designated to install, operate and maintenace the device must
be properly qualified. This can be through training or specific instruction. Per-
sonnel must be familiar with the contents of this operating manual.

2.3 General safety instructions

The operational safety of the device delivered is only guaranteed when it is
used for the intended purpose (see chapter 1 “General points”).
The limit values given must never be exceeded (see chapter 4 “Technical
data”).
National regulations concerning accident preventation and health and safe-
ty at work must be observed, as well as internal regulations laid down by
the operator, even of these are not specifically mentioned in this manual.
The operator must ensure that this operating manual is accessible to the
personnel responsible at all times.

Hydraulic cylinder CNA
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2.4 Hazard statements

 DANGER
Danger due to breakage or squirting fluids!
Operating the device with impermissibly high pressures can lead to damage
to the device and to the up or downstream plant elements. Breakage can
lead to parts flying around uncontrolled or to fluids squirting out which can
lead to accidents and severe injuries or even result in death.
● A pressure relief valve or other kind of over-pressure safeguard must

be installed before the device. The pressure relief device must be di-
mensioned so that the volume flow can be conducted through it with the
lowest possible pressure or must be depressurized.

● Do not put the device into operation without a pressure relief device.

 DANGER
Danger due to breakage or squirting fluids!
Using unsuitable connections and lines can lead to breakage. Parts flying
around uncontrolled or squirting fluids can lead to accidents with severe
injuries or even lead to death.
● Use only connections and lines approved for the expected pressure

range.
● Comply with each manufacturer's regulations.

 DANGER
Danger due to breakage or squirting fluids!
Using damaged connections and lines can cause parts to fly around un-
controlled or fluids to squirt out, which can lead to accidents and severe
injuries or even result in death.
● Immediately replace damaged connections, pipes and hose lines.

 DANGER
Danger due to breakage or squirting fluids
When working on pressurised devices, parts flying around uncontrolled or
squirting fluids can lead to accidents with severe injuries or even result in
death.
● Always depressurize all connection lines before performing any work

and before dismantling the device.
● Securely prevent the restoration of pressure while working on the de-

vice.

Hydraulic cylinder CNA
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 DANGER
Danger due to electric voltage!
Danger of death due to electric shock.
● Follow the special safety regulations during all work on electrical instal-

lations.
● Only allow electricians to work on electrical systems.

 DANGER
Danger due to hazardous fluid!
Danger of death upon contact with harzadous fluids and when inhaling va-
pours from these liquids.
● Take sufficient protective measures befor removing and emotying the

device.
● Wear suitable protective clothing.
● Provide sufficiently large collecting tanks.
● Ventilate the workstation sufficiently.

 WARNING
Danger due to hazardous fluid!
Danger of death upon contact with hazardous fluids and when inhaling va-
pours from these liquids.
● Comply with the safety data sheets and regulations on handling the

hazardous liquids!
● Collect and dispose leaks of hazardous materials so that no hazards

arise for people or the environment.
● Comply with national and international rules at the place of installation.
● Wear suitable protective clothing.

 WARNING
Danger through overload of the cylinder fixing
As a result of the weight of the device, as well as through the cylinder forces
occurring, the danger exists of breaking through failing screwed connec-
tions or other overloaded component parts. Parts flying off in an uncontrol-
led way can lead to accidents with serious injuries or can result in death.
● For the fixing of the device, use exclusively bolts of the certificate type

8.8 or better.
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 WARNING
Danger due to falling and or loads falling over!
Due to the size and weight of the device, accidents can occur resulting in
severe injuries or death during transport and shipping.
● Compliance with applicable industrial safety requirements is mandatory.
● Use only suitable means of conveyance and lifting tackle with sufficient

load-bearing capacity.
● Attach lifting tackle only to suitable points on the device.
● Attach the lifting tackle in such a manner that it cannot slip.
● The device's centre of gravity must lie between the lifting tackle mount-

ing points on the device.
● Secure the device so that toppling over and falling down is impossible.
● Always avoid jerks, impacts and strong vibrations during transportation.
● Never walk under suspended loads, never work under suspended

loads.
● To prevent damage to the device, be extremely cautious when shipping

or transporting.
● Wear suitable protective clothing.

Hydraulic cylinder CNA
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 CAUTION
Danger due to hot surfaces!
When operating the device with hot media, there is a danger of being
burned and scaled when touching the hot surfaces.
● At medium temperatures above 60 °C, take measures against uninten-

ded contact.
● Wear safety gloves.

 CAUTION
Danger due to hot surfaces!
When operating the device with hot media, there is a danger of being
burned and scaled when touching the hot surfaces.
● When the medium temperature is over 48 °C, let the device cool off.
● Wear safety gloves.

Hydraulic cylinder CNA
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3 Device description

3.1 General points

Hydraulic cylinders of the type series CNA are designed as pure bolted con-
struction. Cylinder heads and bases consist of St 52-3. For the cylinder pipes,
seamless precision steel pipes are employed, in accordance with DIN 2391.
For the ground, polished and hard chromium-plated piston-rods, a high-
strength steel is used.

The piston and the piston-rod are sealed with compact seals. According to
operating conditions, the piston-rod can be sealed with covering collars and
the cylinders are equipped completely with FKM seals.

In series, the cylinder has ventilation bolts at head and base. All cylinder sizes
can also be equipped with an adjustable end-position damping at both ends,
when the operational conditions require it.

CNA hydraulic cylinders are planned for the following functional types:

1. Double-acting, with one-sided piston-rod as differential cylinder.
In case of retraction of the piston-rod through external forces, e.g.
through dead weight or spring retraction, the differential cylinders can
also be employed single-acting as suction and pressure cylinder, as well
as plunger cylinders, i.e. as pressure cylinder with drilled-through piston.

2. With piston-rod on both sides as equalizing cylinder.
3. A further functional variant exists where differential cylinders are switch-

ed in series to a synchronization combination for volumetric synchroni-
zation.

Cylinders with proximity switch electronics (Option E, EK, EB) are employed
if reliable and precise end-position signals are necessary. The signals are
suitable for the activation of all standard PLC controls, as well as relays. The
proximity switches switch by means of damping socket and pins in the end
positions of the cylinder. The switching point is located between 7 and 8 mm
in front of the end positions, which are determined mechanically by the cyl-
inder. The iteration accuracy is 0.5 mm in this case.

Hydraulic cylinder CNA
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3.2 Variants

Fixing type 1:
Universal bearing on cylinder base

Fixing type 2:
Bearing bush on cylinder base

Fixing type 4:
Trunnion on cylinder tube

Fixing type 6:
Flange mounting on cylinder head

Fixing type 7:
Flange mounting on cylinder base

Fixing type 8:
Flange mounting on cylinder head
and on cylinder base

Fixing type 9:
Foot mounting

Hydraulic cylinder CNA
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3.3 Basic construction CNA

Hydraulic cylinder CNA
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Description
10 Cylinder base 130 Socket head cap screw*
20 Cylinder head 150 Universal bearing
40 Cylinder tube 160 Retaining ring
50 Lock ring 170 Bush
60 Piston rod 180 Harness ring
61 Piston rod "B" 190 Locking ring
70 Piston 200 Socket head cap screw
80 Piston half 310 Venting bolt

100 Non-return valve 320 Sealing ring
110 Throttle valve
120 Cover*

* only at version "D" and "VD"

Hydraulic cylinder CNA
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3.4 CNA Option E, EK, EB

Description
330 Fixing
340 Proximity switch
350 Circular plug connector
360 Socket head cap screw

Hydraulic cylinder CNA
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3.5 Type key

Ordering example
CNA - 4 - D/D - 80/50 - 500 - D - E - S

1. 2. 3. 4. 5. 6. 7. 8.

Explanation of type key
1. Product name
2. Fixing type

1 Universal bearing on cylinder base 7 Flange mounting on cylinder
base

2 Bearing bush on cylinder base 8 Flange mounting on cylinder
head and on cylinder base

4 Trunnion on cylinder tube 9 Foot mounting
6 Flange mounting on cylinder head

3. Function
D Differential cylinder without damp-

ing
B/D Ganged cylinder adjustable

damping on both sides
D/D Differential cylinder with adjustable

damping on both sides
P Plunger cylinder with through-

bored piston
B Ganged cylinder

4. Piston-Ø and piston rod-Ø in mm
with standard piston rod with strengthened piston rod

40/22 40/28
50/30 50/35
63/35 63/45
80/50 80/55

100/60 100/70
125/80 125/90

160/100 160/110
5. Stroke in mm
6. Seal variant

No specifica-
tion

Standard seal (NBR)

optional
D Cover sleeve on piston rod (NBR) VD Cover sleeve on piston rod

(FKM)
VN Slotted ring on the piston-rod (FKM) G Glyd-Ring seals for Stick-Slip

free function (NBR)

Hydraulic cylinder CNA
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Explanation of type key
7. Option

E Proximity switch on cylinder head
and on cylinder base

ES Close-off element on the cylin-
der head and on the cylinder
base

EK Proximity switch on the cylinder
head

EKS Fastener on the cylinder head

EB Proximity switch on the cylinder
base

EBS Fastener on the cylinder base

A Volume-compensation valve (for
synchronization cylinder combina-
tions)

8. Special design
S Note on custom-built design, must be explained in text

Hydraulic cylinder CNA
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4 Technical data

4.1 General characteristics

General characteristics CNA
Construction Piston rod cylinder in threaded version
Fixing type See section 3.5 “Type key” and section 3.2 “Var-

iants”
Connection type Whitworth thread
Dimensions and weights See section 4.5 “Dimensions and weights”
Installation position Arbitrary
Ambient temperature ϑu Sealing material NBR -20...80 °C

Sealing material FKM -10...80 °C
Max. stroke length See section 4.3 “p-h characteristic curves”

Longer travel lengths with drawing cylinders on
request

4.2 Hydraulic specifications

Hydraulic specifications CNA
Operating pressure p Piston side 0...200 bar

Piston rod side 0...200 bar
Fluid temperature range ϑm Sealing material NBR -20...80 °C

Sealing material FKM -10...150 °C
Viscosity ν 2,8...380 mm2/s
Stroke speed v 0...0,5 m/s

Higher speeds on request
Hydraulic fluids Mineral oil to DIN 51524/25

Flame-retardant hydraulic fluids and bio-oils
on request

Hydraulic cylinder CNA
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4.3 p-h characteristic curves

4.3.1 p-h characteristic curves Fixing type: 1 + 2

p = f (h) with standard piston rod

h = Stroke in m
p = Pressure in bar

p = f (h) with strengthened piston rod

h = Stroke in m
p = Pressure in bar

The courves incorporate a safety factor of v = 3,5 mm to prevent buckling.

Hydraulic cylinder CNA
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4.3.2 p-h characteristic curves Fixing type: 4

p = f (h) with standard piston rod

h = Stroke in m
p = Pressure in bar

p = f (h) with strengthened piston rod

h = Stroke in m
p = Pressure in bar

The courves incorporate a safety factor of v = 3,5 mm to prevent buckling.

Hydraulic cylinder CNA
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4.3.3 p-h characteristic curves Fixing type: 6, 7, 8, 9

p = f (h) with standard piston rod

h = Stroke in m
p = Pressure in bar

p = f (h) with strengthened piston rod

h = Stroke in m
p = Pressure in bar

The courves incorporate a safety factor of v = 3,5 mm to prevent buckling.

Hydraulic cylinder CNA
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4.4 Effective power characteristic curves

with standard piston rod

p = Pressure in bar
F = Load in kN

F1 = Compression
F2 = Tension

1 = Ganged cylinder combination 1
2 = Ganged cylinder combination 2
3 = Ganged cylinder combination 3

The courves incorporate a safety factor of v = 3,5 mm to prevent buckling.

Hydraulic cylinder CNA
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with strengthened piston rod

p = Pressure
in bar
F = Load in kN

F1 = Compression
F2 = Tension

The courves incorporate a safety factor of v =
3,5 mm to prevent buckling.

Hydraulic cylinder CNA
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4.5 Dimensions and weights

4.5.1 Weight for version "Function D + D/D"

Type Basic weight for fixing type in
kg

Weight per mm of stroke in kg for rod diameter

1 + 2 4 + 8 6 + 7 + 9 Ø Weight Ø Weight
CNA-40 5,6 6,5 5,8 22 0,009 28 0,011
CNA-50 8,8 10,2 9,5 30 0,013 35 0,015
CNA-63 15,0 16,2 15,5 35 0,016 45 0,023
CNA-80 23,2 25,6 24,2 50 0,032 55 0,035
CNA-100 41,5 46,5 47,5 60 0,042 70 0,052
CNA-125 61,5 69,0 66,5 80 0,073 90 0,083
CNA-160 122,5 130 118,5 100 0,127 110 0,140
All dimensions in mm

4.5.2 Weight for version "Function B + B/D"

Type Basic weight for fixing type in kg Weight per mm of stroke in kg for rod diameter
4 6 8 + 9 Ø Weight Ø Weight

CNA-40 7,2 6,6 7,6 22 0,012 28 0,013
CNA-50 12,1 11,3 12,8 30 0,018 35 0,019
CNA-63 19,5 18,5 20,5 35 0,025 45 0,029
CNA-80 33,5 32,0 33,0 50 0,047 55 0,050
CNA-100 56,3 53,3 59,5 60 0,064 70 0,072
CNA-125 96,0 92,0 98,0 80 0,110 90 0,122
CNA-160 152,0 115,0 158,0 100 0,202 110 0,215
All dimensions in mm

Hydraulic cylinder CNA
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4.5.3 Minimum stroke H

Minimum stroke H 40 50 63 80 100 125 160
Fixing type 1+2+6+7+8+9 40 50 45 50 60 70 75
Fixing type 4 105 125 135 155 175 220 260
All dimensions in mm
The minimum stroke determines the shortest installation dimension (L + H*).
Cylinders with a stroke below the indicated minimum stroke have similar installation dimensions.
* H = stroke

4.5.4 Consistent dimensions for all fixing types

Type B1 B2 D1 D2 F G L1 M ML S X*
CNA-40 58 40 70 50 15 G½ 43 M16x1,5 16 4,5 28
CNA-50 65 48 85 60 15 G½ 53 M22x1,5 22 6 28
CNA-63 73 55 100 75 20 G¾ 63 M28x1,5 28 6 20
CNA-80 83 65 120 95 20 G¾ 68 M35x1,5 35 8 11
CNA-100 101 78 145 115 25 G1 80 M45x1,5 45 8 19
CNA-125 114 91 170 145 30 G1½ 100 M58x1,5 58 10 10
CNA-160 140 120 220 190 30 G1½ 118 M80x2 80 12 11
All dimensions in mm
* Measure X must be considered if a cylinder with volumetic balance values is equipped.

Hydraulic cylinder CNA
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4.5.5 Version with seal variant D + VD

with standard piston rod
CNA 40/22 50/30 63/35 80/50 100/60 125/80 160/100
FD 35 37 37 37 42 60 -
D9 60 70 75 100 120 145 -

All dimensions in mm

with strengthened piston rod
CNA 40/28 50/35 63/45 80/55 100/70 125/90 160/110
FD 35 37 37 37 42 60 -
D9 68 75 85 105 130 150 -

All dimensions in mm

Hydraulic cylinder CNA

BCNA0005EN_D0027770002-01     2012-06-04 27



4.5.6 Dimension for fixing type 1 + 2

Type B3 B4 D3 D4 L L2 L3 L4 α
CNA-40 30 20 25 25 173 65 33 30 14°
CNA-50 30 22 30 30 195 68 35 33 12°
CNA-63 35 25 35 35 230 77 45 40 12°
CNA-80 45 28 40 40 260 102 55 50 14°
CNA-100 55 35 50 50 305 106 65 60 12°
CNA-125 65 44 60 60 375 125 75 70 12°
CNA-160 80 55 80 80 445 153 100 90 12°
All dimensions in mm
Missing dimensions see section 4.5.4 “Consistent dimensions for all fixing types”
Seal variants D + VD see section 4.5.5 “Version with seal variant D + VD”

Hydraulic cylinder CNA
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4.5.7 Dimension for fixing type 4

Type B5 B6 B7 D5 Kmin L LL L5 L6 L7

CNA-40 70 75 15 20 145 140 151 32 40 43
CNA-50 80 85 20 25 170 160 180 33 45 49
CNA-63 90 95 20 30 195 185 216 32 55 59
CNA-80 110 115 25 40 215 205 226 47 65 69
CNA-100 135 140 35 50 255 240 279 41 75 80
CNA-125 170 175 40 60 320 300 350 50 90 97
CNA-160 210 215 50 75 375 345 410 53 110 117
All dimensions in mm
Missing dimensions see section 4.5.4 “Consistent dimensions for all fixing types”
Seal variants D + VD see section 4.5.5 “Version with seal variant D + VD”

Hydraulic cylinder CNA
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4.5.8 Dimension for fixing type 6

Type B8 D6 D7 D8 L LL L5 L8 L9
CNA-40 97 105 11 80 140 151 32 3 15
CNA-50 115 120 14 95 160 180 33 3 17
CNA-63 125 135 14 110 185 216 32 3 22
CNA-80 155 168 18 135 205 226 47 3 27
CNA-100 185 205 23 165 240 279 41 5 30
CNA-125 230 255 27 210 300 350 50 5 35
CNA-160 285 320 33 255 345 410 53 5 45
All dimensions in mm
Missing dimensions see section 4.5.4 “Consistent dimensions for all fixing types”
Seal variants D + VD see section 4.5.5 “Version with seal variant D + VD”

Hydraulic cylinder CNA
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4.5.9 Dimension for fixing type 7

Type B8 D6 D7 D9 L L10 L11 L12
CNA-40 97 105 11 47 145 37 5 15
CNA-50 115 120 14 55 165 38 5 17
CNA-63 125 135 14 63 190 37 5 22
CNA-80 155 168 18 80 210 52 5 27
CNA-100 185 205 23 100 250 51 7 30
CNA-125 230 255 27 125 310 60 7 35
CNA-160 285 320 33 160 355 63 7 45
All dimensions in mm
Missing dimensions see section 4.5.4 “Consistent dimensions for all fixing types”
Seal variants D + VD see section 4.5.5 “Version with seal variant D + VD”
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4.5.10 Dimension for fixing type 8

Type B8 D6 D7 D8 D9 L LL L8 L9 L10 L11 L12
CNA-40 97 105 11 80 47 145 151 3 15 37 5 15
CNA-50 115 120 14 95 55 165 180 3 17 38 5 17
CNA-63 125 135 14 110 63 190 216 3 22 37 5 22
CNA-80 155 168 18 135 80 210 226 3 27 52 5 27
CNA-100 185 205 23 165 100 250 279 5 30 51 7 30
CNA-125 230 255 27 210 125 310 350 5 35 50 7 35
CNA-160 285 320 33 265 160 355 410 5 45 63 7 45
All dimensions in mm
Missing dimensions see section 4.5.4 “Consistent dimensions for all fixing types”
Seal variants D + VD see section 4.5.5 “Version with seal variant D + VD”

Hydraulic cylinder CNA
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4.5.11 Dimension for fixing type 9

Type B9 B10 D10 H1 H2 H3 L LL L13 L14 L15
CNA-40 85 110 9 18 38 73 148 151 40 12,5 57
CNA-50 105 135 11 22 45 87,5 167 180 40 15 67
CNA-63 120 150 14 28 56 106 206 216 53 17,5 75
CNA-80 145 180 18 32 62 122 208 226 50 17,5 85
CNA-100 170 220 22 40 80 152,5 264 279 65 25 100
CNA-125 220 270 27 45 100 185 300 350 50 30 130
CNA-160 280 350 33 55 128 238 345 410 53 35 140
All dimensions in mm
Missing dimensions see section 4.5.4 “Consistent dimensions for all fixing types”
Seal variants D + VD see section 4.5.5 “Version with seal variant D + VD”
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4.5.12 Swivel fittings

Swivel fit-
ting

B1 B2 B3 B4 B5 D L1 L2 L3 M M1 ML α Weight
in kg

GLK-40 B 20 23 25 56 41 25 78 50 25 M16x1,5 M8 17 14° 0,5
GLK-50 B 22 28 32 64 46 30 92 60 30 M22x1,5 M8 23 12° 0,75
GLK-63 B 25 30 40 78 58 35 109 70 38 M28x1,5 M10 29 12° 1,2
GLK-80 B 28 35 49 94 66 40 132 85 45 M35x1,5 M10 36 14° 2,0
GLK-100
B

35 40 61 116 88 50 163 105 55 M45x1,5 M12 46 12° 3,8

GLK-125
B

44 50 75 130 90 60 200 130 65 M58x1,5 M12 59 12° 5,4

GLK-160
B

55 60 102 170 120 80 265 170 80 M80x2 M20 81 12° 13,15

All dimensions in mm

 NOTICE
Danger of property damage due to incorrect installation
If the swivel heads are mounted on the front side on the piston-rod, there
exists a tear-off danger for the piston-rod screw thread by jamming through
socket head bolt.
● On installation, do not allow the swivel heads to be seated on the front

side on the piston-rod.

Hydraulic cylinder CNA
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5 Transport and storage

5.1 Transport damage

Inspect the device for shipping damage as soon as the delivery has been
received.

If shipping damage is discovered, inform the shipping company.

If proper operation of the device is impaired by the damage, the device must
be replaced or repaired. In that case, contact the manufacturer.

5.2 Transport

 WARNING
Danger due to falling and or loads falling over!
Due to the size and weight of the device, accidents can occur resulting in
severe injuries or death during transport and shipping.
● Compliance with applicable industrial safety requirements is mandatory.
● Use only suitable means of conveyance and lifting tackle with sufficient

load-bearing capacity.
● Attach the lifting tackle in such a manner that it cannot slip.
● Secure the device so that toppling over and falling down is impossible.
● Always avoid jerks, impacts and strong vibrations during transportation.
● Never walk under suspended loads, never work under suspended

loads.
● To prevent damage to the device, be extremely cautious when shipping

or transporting.
● Wear suitable protective clothing.

5.3 Corrosion protection

The device's function is tested in the plant with mineral hydraulic oil. Then all
connections are closed. The remaining residual oil protects the interior parts
for about 6 months.

Clean bare outer metal parts have also been protected by anti-corrosive oil
or protective metal paint for a period of 6 months against corrosion.

The device must not be exposed in the influence of the weather and major
fluctuations in temperature during transport and storage and must be stored
in a dry place.
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If the device is stored over a longer period, it must be treated on the inside
and outside with a suitable corrosion protecting oil. In addition, it must be
protected from humidity by a humidity-absorbing agent.

If high air humidity or aggressive atmosphere is to be expected during trans-
port, suitable corrosion prevention measures must be carried out.

 NOTICE
Chemical impact on the device and the sealing materials
Incompatibility between the preservation agents and the materials and
elastomers used in the device can lead to damage of the device and the
seals being used.
● Check to make sure the preservation agent is compatible with the ma-

terials and elastomers used in the device.
● Check to make sure the preservation agent is compatible with the media

to be pumped.
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6 Installation

6.1 General points

 DANGER
Danger due to breakage or squirting fluids
When working on pressurised devices, parts flying around uncontrolled or
squirting fluids can lead to accidents with severe injuries or even result in
death.
● Always depressurize all connection lines before performing any work

and before dismantling the device.
● Securely prevent the restoration of pressure while working on the de-

vice.

 NOTICE
Danger of property damage due to insufficiently qualified personnel
Improper work can lead to damages and malfunctions in the device and in
the plant.
● Permit only expert and technically qualified personnel to work on the

device.

 NOTICE
Danger of property damage due to a lack of cleanliness
During installation, foreign bodies can get into the interior of the device or
the plant due to a lack of cleanliness and cause malfunctions there.
● Pay attention to cleanliness during all work.
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6.2 Mechnical installation

 DANGER
Danger due to breakage or squirting fluids!
Operating the device with impermissibly high pressures can lead to damage
to the device and to the up or downstream plant elements. Breakage can
lead to parts flying around uncontrolled or to fluids squirting out which can
lead to accidents and severe injuries or even result in death.
● A pressure relief valve or other kind of over-pressure safeguard must

be installed before the device. The pressure relief device must be di-
mensioned so that the volume flow can be conducted through it with the
lowest possible pressure or must be depressurized.

● Do not put the device into operation without a pressure relief device.

 DANGER
Danger due to breakage or squirting fluids!
Using unsuitable connections and lines can lead to breakage. Parts flying
around uncontrolled or squirting fluids can lead to accidents with severe
injuries or even lead to death.
● Use only connections and lines approved for the expected pressure

range.
● Comply with each manufacturer's regulations.

● Before installation, the device must be checked for transport damage and
soiling.

● Any preserving agents must be removed before installation using ben-
zine or solvent.

● Clean the pipework of dirt, scale, sand, swarf, etc. prior to installation.
Welded pipes in particularly must be pickled or flushed. Cotton waste
must not be used for cleaning.

 NOTICE
Danger of property damage caused by foreign bodies in the device
During installation, when using unsuitable sealing materials foreign bodies
can get into the interior of the device or the plant due to a lack of cleanliness
and cause malfunctions there.
● During installation, do not use any hemp or filler as sealing material.
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 NOTICE
Danger of damage on the device
In case of the utilization of sharp-edged objects as assembly aids, damage
to the seals and slide surfaces can result. This can lead to leakage during
operation.
● Do not employ any sharp-edged objects as assembly aids.
● Avoid damage to seals and slide surfaces.

 WARNING
Danger through overload of the cylinder fixing
As a result of the weight of the device, as well as through the cylinder forces
occurring, the danger exists of breaking through failing screwed connec-
tions or other overloaded component parts. Parts flying off in an uncontrol-
led way can lead to accidents with serious injuries or can result in death.
● For the fixing of the device, use exclusively bolts of the certificate type

8.8 or better.

 NOTICE
Destruction of the cylinder through distortion
During installation of the cylinder it is to be ensured that no radial forces act
on the piston-rod. Distortions result in the destruction of the cylinder within
a short time.
● Install the device so that no radial forces act on the piston-rod.
● Install the device so that any buckling of the cylinder pipe through the

dead weight is excluded.

● Install the device at the intended place of installation.
● Tighten all fastening screws with the specified torque. Do not twist the

device while tightening.

Better accessibility
If required, the location of the cylinder head Item 20 with respect to the
cylinder base Item 10 can be changed for better accessibility to the con-
nections or damping settings (see section 3.3 “Basic construction CNA”).
The location of the cylinder base may not be changed!
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● Loose counternut, item 50
● Rotate cylinder head, item 10, by max. ± 90°
● Lock cylinder head, item 10, with the locking ring, item 50

Location of the pivoting pin
With the securing type 4, the location of the pivoting pin Item 180 can be
changed.

● Loose socked head cap screw, item 200
● Rotate trunnion, item 180, and locking ring, item 190, to the desired po-

sition
● Tighten the socked head cap screw, item 200, crossway

Tab. 6.1: Tightening torques of pivoting pin screwed connection

Type Screw size* Tightening torque
CNA-40

M8 34 Nm
CNA-50
CNA-63 M10 67 Nm
CNA-80 M12 115 Nm
CNA-100 M14 185 Nm
CNA-125 M20 560 Nm
CNA-160 M24 970 Nm
* Minimum property class 10.9

Hydraulic cylinder CNA

40 2012-06-04     BCNA0005EN_D0027770002-01



 DANGER
Danger due to breakage or squirting fluids!
Using unsuitable connections and lines can lead to breakage. Parts flying
around uncontrolled or squirting fluids can lead to accidents with severe
injuries or even lead to death.
● Use only connections and lines approved for the expected pressure

range.
● Comply with each manufacturer's regulations.

 WARNING
Danger due to hazardous fluid!
Danger of death upon contact with hazardous fluids and when inhaling va-
pours from these liquids.
● Comply with the safety data sheets and regulations on handling the

hazardous liquids!
● Collect and dispose leaks of hazardous materials so that no hazards

arise for people or the environment.
● Comply with national and international rules at the place of installation.
● Wear suitable protective clothing.

 NOTICE
Danger of property damage due to distortion
The load on the device due to impermissible external loads can lead to
malfunctions or to breakage of the flange or housing.
● Pipelines must be fitted absolutely tension-free to the device connec-

tions.
● Pipelines must be designed in such a way that no tension e.g. caused

by changes in lenght due to fluctuations in temperature can be trans-
ferred to the device.

● Mount the pipes on the connections of the device. Always heed the re-
spective manufacturer's instructions.

 CAUTION
Danger due to hot surfaces!
When operating the device with hot media, there is a danger of being
burned and scaled when touching the hot surfaces.
● At medium temperatures above 60 °C, take measures against uninten-

ded contact.
● Wear safety gloves.
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6.3 Electrical connection

6.3.1 General points

 DANGER
Danger due to electric voltage!
Danger of death due to electric shock.
● Follow the special safety regulations during all work on electrical instal-

lations.
● Only allow electricians to work on electrical systems.

 NOTICE
Danger of property damage if installation is not correct
An incorrect installation can result in operational failures or damage to the
device.
● In case of transport and installation, the proximity switches and the plug

connectors must be protected.
● The device should be installed so that the proximity switches are pro-

tected in operation.

● Make the electrical connection via the connection terminals using the
supplied plug.

● Pay special attention to professional installation and maintenance of the
IP protection.

● Rule out any transmission of rotary movements on the connection lines.
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6.3.2 End position scan

Adjust switching point
The switching point of the proximity switch can be changed slightly by axial
adjustment ±1 mm.
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6.3.3 Proximity switch BID2 (Option E, EK, EB)

Parameter
Rated operating distance 2 mm
Mounting condition flush
Secured switching distance ≤ (0,81 x Sn) mm
Repeatability ≤ 2 %
Max. operating pressure ≤ 350 bar dynamic

≤ 500 bar static
Admissible contact medium electrically non-conductive
Hysteresis 3...15 %
Ambient temperature -25...70 °C

Electrical data
Operating voltage 10...30 VDC
Residual ripple ≤ 10 % Uss

DC rated operational current ≤ 200 mA
No-load current I0 ≤ 15 mA

Residual current ≤ 0,1 mA
Rated insulation voltage ≤ 0,5 kV
Short-circuit protection yes / cyclic
Voltage drop at Ie ≤ 1,8 V

Wire breakage / Reverse polarity protection yes / complete
Output function 3-wire, Closer, PNP
Switching frequency ≤ 2 kHz

Mechanical data
Construction type Threaded pipe, M18x1
Dimensions 58 mm
Housing material Stainless steel 1.4305
Material active surface Plastic PA12-GF30
Tightening torque of housing nut 25 Nm
Connection Plug connector, M12x1
Vibration resistance 55 Hz (1 mm)
Shock resistance 30 g (11 ms)
Normal protective range IP 67
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Connection diagram

Plug connec-
tor viewed on

the pins

Wiring diagram

The following color identification codes apply internationally for proximity
switches with plug connection:
BK = black = A
BN = brown = +
BU = blue = -
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6.3.4 Circular plug connector WWAK3

Plug connector
Plug connector Coupling M12x1, angled
Number of poles 3-pole
Contacts Metal, CuZn, gold-plated
Contact carrier Plastic, TPU, black
Body Plastic, TPU, translucent
Switching function PNP
Union nut/cap screw Metal, CuZn, nickel-plated
Seal Plastic, FKM
Protection class IP 67, only in screwed-together status
Supply voltage LED green
Switching status display LED yellow
Mechanical life cycle min. 100 coupling cycles
Degree of pollution 3

Cable
Cable S90, LifYY11Y, Ø5,2 mm
Cable length 2/5/10 m
Cable jacket PUR/PVC, gray
Material wire isolation PVC
Colour wire isolation BN, BU, BK
Cross section of wire 3 x 0.34 mm2

Wire built-up 43 x 0.1 mm2

Bending radius (moved status) at least 10 x cable diameter

Rated voltage
Rated voltage 10...30 V AC/DC
Isolation resistance ≥ 108 Ω
Ampacitiiy 4 A
Volume resistance ≤ 5 mΩ
Ambient temperature Plug connector -30...90 °C
Ambient temperature Cable -40...80 °C

in case of temperatures below -25°C, the cables may no
longer be moved
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Connection diagram
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7 Operation start-up

7.1 Preparation

 DANGER
Danger due to breakage or squirting fluids!
Operating the device with impermissibly high pressures can lead to damage
to the device and to the up or downstream plant elements. Breakage can
lead to parts flying around uncontrolled or to fluids squirting out which can
lead to accidents and severe injuries or even result in death.
● A pressure relief valve or other kind of over-pressure safeguard must

be installed before the device. The pressure relief device must be di-
mensioned so that the volume flow can be conducted through it with the
lowest possible pressure or must be depressurized.

● Do not put the device into operation without a pressure relief device.

 WARNING
Danger due to hazardous fluid!
Danger of death upon contact with hazardous fluids and when inhaling va-
pours from these liquids.
● Comply with the safety data sheets and regulations on handling the

hazardous liquids!
● Collect and dispose leaks of hazardous materials so that no hazards

arise for people or the environment.
● Comply with national and international rules at the place of installation.
● Wear suitable protective clothing.

 CAUTION
Danger due to hot surfaces!
When operating the device with hot media, there is a danger of being
burned and scaled when touching the hot surfaces.
● At medium temperatures above 60 °C, take measures against uninten-

ded contact.
● Wear safety gloves.
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 NOTICE
Danger of proerty damage due to incorrect commisioning
Improper commissioning can lead to damages and malfunctions in the de-
vice and in the plant.
● All work on the device may only be carried out by trained and profes-

sionally qualified personnel.
● Comply with the permissible operating data such as rotational speed,

pressure temperature, permissible media, etc. (see chapter 4 “Techni-
cal data”).

● Pay attention to cleanliness during all work.
● The medium must guarantee a minimum lubrication.
● Before starting the system make sure that a sufficient quantity of the

operating fluid is extant to avoid dry running.
● Before starting the plant, the device must be filled with operating fluid

to prevent damage during dry operation.
● It must be guaranteed that all lines and connections are tight and no

leakages can occur

● Check the permissible operating data against the operating states to be
expected.

● Check all fastening screws on the device.
● Fill the device with operating fluid.

7.2 Venting

Loosen venting bolt Item 310 on the cylinder head or base by approx. 1 turn
anti-clockwise and allow air to discharge. Close the venting only when the oil
is bubble-free.

See regarding this section 3.3 “Basic construction CNA”.

Type Venting bolt
CNA 40-80 SW 14
CNA 100-160 SW 19
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7.3 Adjusting the end-position damping

 DANGER
Danger due to breakage or squirting fluids
When working on pressurised devices, parts flying around uncontrolled or
squirting fluids can lead to accidents with severe injuries or even result in
death.
● Always depressurize all connection lines before performing any work

and before dismantling the device.
● Securely prevent the restoration of pressure while working on the de-

vice.

● For the adjustment of the end-position damping, the cylinder must be
pressure-free.

● Unscrew cap nut Item 1.
● Loosen counter nut Item 2.
● Increase damping by turning the flow-control screw Item 3 clockwise,

decrease by max. 1.5 turns (with reference to the works setting-ad-
justment) anti-clockwise.

● After the adjusting, tighten counter nut Item 2 and screw on cap nut Item
1. Cap nut

Type Counter nut
Flow-control nut

Flow-control screw

CNA 40-80 SW 17 SW 5
CNA 100-160 SW 21 SW 6
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7.4 Operational startup of synchronization cylinders

1. Install synchronization cylinder combinations in accordance with sche-
matic in the retracted status.

2. Apply pressure on rod side of the smaller cylinder and fill the cylinder
spaces with oil. In case of cylinders with damping, the flow-control screws
should first be loosened for faster filling.

3. Venting
4. Adjust end-position damping.

Ref. the points 2 - 4 see section 7.2 “Venting” and section 7.3 “Adjusting
the end-position damping”.

7.5 Permissible limits for operation

The device may only be operated within the given limit values (see section
1.3 “Intended use” and chapter 4 “Technical data”)
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8 Removal

8.1 General points

 NOTICE
Danger of property damage due to insufficiently qualified personnel
Improper work can lead to damages and malfunctions in the device and in
the plant.
● Permit only expert and technically qualified personnel to work on the

device.

 NOTICE
Danger of property damage due to a lack of cleanliness
A lack of cleanliness can lead to damages and malfunctions in the device
and in the plant.
● Pay attention to cleanliness during all work.
● Close all openings with protective caps to prevent dirt from penetrating

into the system.

8.2 Removal CNA

 DANGER
Danger due to breakage or squirting fluids
When working on pressurised devices, parts flying around uncontrolled or
squirting fluids can lead to accidents with severe injuries or even result in
death.
● Always depressurize all connection lines before performing any work

and before dismantling the device.
● Securely prevent the restoration of pressure while working on the de-

vice.

 DANGER
Danger due to electric voltage!
Danger of death due to electric shock.
● Follow the special safety regulations during all work on electrical instal-

lations.
● Only allow electricians to work on electrical systems.
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 DANGER
Danger due to hazardous fluid!
Danger of death upon contact with harzadous fluids and when inhaling va-
pours from these liquids.
● Take sufficient protective measures befor removing and emotying the

device.
● Wear suitable protective clothing.
● Provide sufficiently large collecting tanks.
● Ventilate the workstation sufficiently.

 CAUTION
Danger due to hot surfaces!
When operating the device with hot media, there is a danger of being
burned and scaled when touching the hot surfaces.
● When the medium temperature is over 48 °C, let the device cool off.
● Wear safety gloves.

● Remove the depressurised pipelines from the device.
● Seal connections and pipelines to prevent dirt penetration.
● Disassemble hydraulic cylinder.
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9 Maintenance

9.1 General points

 NOTICE
Danger of property damage due to insufficiently qualified personnel
Improper work can lead to damages and malfunctions in the device and in
the plant.
● Permit only expert and technically qualified personnel to work on the

device.

 NOTICE
Danger of damages and malfunctions due to a lack of maintenance
If the device is not regularly maintained, damage that is not discovered or
not repaired can lead to malfunctions and to the failure of the device.
● Maintain the device regularly.
● Check the device initially right after commissioning.
● Adapt the extent and time between maintenance intervals to the de-

mands posed by the location.
● During visual inspections, look purposefully for possible damages.
● The device must not be used if visible damages are found.
● Document the type and extent of the maintenance work. That allows the

fastest possible detection of a change in operating performance.

When designed to the conditions of use and fitted correctly, the devices are
able to be used for long and problem-free operation. They only require a little
maintenance. This is absolutely essential for problem-free operation, howev-
er. Experience shows that a high percentage of the problems and damage
that occur can be traced back to dirt and lack of maintenance.

The extent and time intervals for inspections and maintenance are generally
specified by the operator in a respective plan.

Barriers and instructions
● All removed barrieres and warning signs must be put back to their orig-

inal position on completing maintenance and/or repair.

Checking the operating data
● Regular checking of all operating data such as pressure, temperature,

current consumption, degree of filter soiling etc. contributes to early
problem detection.
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 NOTICE
Danger of property damage due to a lack of cleanliness
A lack of cleanliness can lead to damages and malfunctions in the device
and in the plant.
● Pay attention to cleanliness during all work.
● Close all openings with protective caps to prevent dirt from penetrating

into the system.

 DANGER
Danger due to breakage or squirting fluids
When working on pressurised devices, parts flying around uncontrolled or
squirting fluids can lead to accidents with severe injuries or even result in
death.
● Always depressurize all connection lines before performing any work

and before dismantling the device.
● Securely prevent the restoration of pressure while working on the de-

vice.

 DANGER
Danger due to breakage or squirting fluids!
Using damaged connections and lines can cause parts to fly around un-
controlled or fluids to squirt out, which can lead to accidents and severe
injuries or even result in death.
● Immediately replace damaged connections, pipes and hose lines.

 DANGER
Danger due to electric voltage!
Danger of death due to electric shock.
● Follow the special safety regulations during all work on electrical instal-

lations.
● Only allow electricians to work on electrical systems.
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 WARNING
Danger due to hazardous fluid!
Danger of death upon contact with hazardous fluids and when inhaling va-
pours from these liquids.
● Comply with the safety data sheets and regulations on handling the

hazardous liquids!
● Collect and dispose leaks of hazardous materials so that no hazards

arise for people or the environment.
● Comply with national and international rules at the place of installation.
● Wear suitable protective clothing.

 CAUTION
Danger due to hot surfaces!
When operating the device with hot media, there is a danger of being
burned and scaled when touching the hot surfaces.
● When the medium temperature is over 48 °C, let the device cool off.
● Wear safety gloves.

9.2 Unusual noise

Some damage is indicated by unusual noises. If there is a change in the de-
vice's operating noise, a thorough examination of the cause must always take
place.

9.3 Cleaning

Dust ≥ 5 mm on the device must be avoided.

Regular cleaning of the device and its environment is therefore necessary.

Cleaning the device using a steam jet cleaner is not permissible.

9.4 Static seals

The static seals on the device's separation joints and the connection lines
must be periodically checked for leakproofness.

If there are any visible leaks, immediately stop plant operation.

If the leaks cannot be stopped by simply retightening the connection, replace
all affected seals.
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9.5 Functional and sealing verification

A direct control-check of the piston gasket is not possible. A defect can be
identified only if the hold function of the device is no longer sufficient, or the
performance is decreased. The piston-rod seal of the device must be checked
regularly for sealing.

In case of visible leakage or a reduction in performance, the system is to be
taken out of operation immediately.

The respective seal must be renewed.

9.6 Lubrication

If the lubrication is not implemented through the medium, bearing surfaces,
such as plain bearings, spherically-seated bearings, pivoting pins etc. must
be lubricated with a suitable agent at regular intervals.

9.7 Screw joints

All the screw joints must be checked at regular intervals to make sure they
are tight fit. Loose screw joints must be tightened and, if necessary, secured
against loosening by e.g. Loctite (medium stregth).

9.8 Damage

Befor each shift begins check the device as well as its environment for dam-
age.
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10 Replacement of wear parts
Consider here section 3.3 “Basic construction CNA”

Necessary sickle spanners in accordance with D1810 for the disman-
tling and/or installation of the device.

Type Piston nut Lock ring
CNA-40 Face spanner SW 19 A 68-75
CNA-50 A 34-36 A 80-90
CNA-63 A 40-42 A 95-100
CNA-80 A 52-55 A 110-115
CNA-100 A 68-75 A 135-145
CNA-125 A 80-90 A 155-165
CNA-160 A 95-100 A 205-220

● Loosen locking ring with a sickle spanner
● Unscrew cylinder head
● Pull out piston-rod and piston packet from the cylinder pipe
● Remove retaining ring (clamping sleeve with CNA-40) on the piston
● Clamp piston-rod in soft vice jaws and loosen the piston with a sickle

spanner.

 NOTICE
Danger of damage on the device
In case of the utilization of sharp-edged objects as assembly aids, damage
to the seals and slide surfaces can result. This can lead to leakage during
operation.
● Do not employ any sharp-edged objects as assembly aids.
● Avoid damage to seals and slide surfaces.

● Grease all seals before installation. In case of covering collar-sealing
sets, every segment must be greased and mounted separately.

● Install running bands, rod gaskets, strippers or O-ring in the cylinder
head.

● Clamp the piston-rod in soft vice jaws, oil the piston set and mount the
O-ring. Screw on the piston with assembled seal and then tighten with a
sickle spanner (hit with a hammer).

● Mask the piston gasket and drill the bore 3.2 mm diameter for the re-
taining ring.

● Hammer in the retaining ring
● In case of the construction size CNA-40, drill through piston nut and pis-

ton-rod with bore 2.5 mm diameter and hammer in a clamping sleeve.
● Clamp the cylinder pipe and clean carefully.
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● Carefully insert the assembled piston-rod with masked rod end.
● Oil the screw thread on the cylinder pipe, then screw on locking ring and

cylinder head.
● Align the cylinder head to the cylinder base and lock with the locking ring.
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11 Repairs

11.1 General points

The term repairs covers:

● Troubleshooting, in other words establishing damage, determining and
localising the reason of the damage.

● Elimination of damage, in other words eliminating the primary causes
and replacing or repairing faulty components.

11.2 Troubleshooting

Leaks are the most frequent problem. If these occure on the pipelines, they
can be eliminated by straightforward tightening of the screw joints.

If the device itself is leaking, the respective seals have to be replaced.

11.3 Elimination of damage

Repair damage onsite, predominantly by replacing the defective device. The
device itself is generally repaired by the manufacturer.

If corresponding expertise and sufficient equipment is available, the consum-
er or OEM can also make the repairs. For support, spare part lists and
sectional drawings are available. They can be requested from the manu-
facturer.

 NOTICE
Danger of property damage due to incorrect work and use of non-
original spare parts
Improper work can lead to damages and malfunctions in the device and in
the plant. That also applies to the use of non-original spare parts.
● Permit only expert and technically qualified personnel to work on the

device.
● Use only genuine original spare parts.

11.4 Return

If the device has to be repaired or checked over the manufacturer's permises,
ist must be packed suitably for transport. In addition, a safety data sheet for
the medium used must be enclosed with the device. In case of well-known
mineral oils, at least the exact type description is required.
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If harding or agglutinative media are involved, the device must be cleaned
befor it is returned.

Cleaning is also necessary of the device has been operated with hazardous
fluids.

Any openings must be closed.

11.5 Disposal

Disposal of the packaging and used parts must be garried out according to
the regulations valid in the country where the device is intalled.

11.6 Detecting and eliminating problems

The following table lists the possible causes of the most frequently occuring
malfunctions and notes on possible remedies.

If the problems cannot be identified, please request help from the manufac-
turer.
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Fault Potential causes Remedy
The cylinder runs unevenly Air bubbles in the operating me-

dium
Vent the cylinder

The cylinder runs too hard into
the end position

The end-position damping is not
adjusted correctly

Re-adjust end-position
damping

The cylinder runs too slowly into
the end position
The proximity switches do not
give any signal

The cylinder does not run into the
end position
The proximity switches are not
correctly adjusted

Adjust proximity switches

Defect in the plug connection or
in the relay

Check plug connection and
relay, and replace as appro-
priate

Power failure Check supply cable and
fuse protection

The cylinder does not have suffi-
cient hold function. The perform-
ance of the cylinder is de-
creased.

The piston gasket is defective or
worn

Change sealing set

Leaks, media escaping O-ring and/or rod gasket leaking.
Screwed connections at the pres-
sure connections leaking.

Metallic friction noises with travel
in and out, grooves on the piston-
rod

The guiding elements are defec-
tive or worn

Take the cylinder out of
operation immediately
and, as appropriate, repair
or send to the manufacturer
for repair
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