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Basics for digital proportional electrohydraulics

Table FS001-0/E

Digital electrohydraulics enables new functionalities within the conventional control architectures and represents the fundamental premise to
realize machines with high technological contents.

The digital electronics integrates several logic and control functions (distributed intelligence) and allows the introduction into the hydraulic
system of the most modern fieldbus communication networks.

The integration of advanced digital technologies into Atos proportional valves brings important advantages and innovative features:

e better performances of electrohydraulic components: hysteresis, response time, linearity, repeatability, valve to valve riproducibility

e numerical software setting of hydraulic parameters (scale, bias, ramp, compensation of non-linearities) for full valve to valve riproducibility
e advanced diagnostics (alarms history, built-in oscilloscope function) and computer assisted maintenance

e industry 4.0 connectivity through direct interfacing with fieldbus networks

Atos digital components range includes:

e proportional valves and drivers, see sections [1] and [2]
e proportional P/Q pumps, see 4.3

e axis controls and servoactuators, see section E

E PROPORTIONAL VALVES CONFIGURATION | PERFORMANCES

WITHOUT TRANSDUCER

The valve regulation is performed by
modulating the current supplied to the
solenoid, without any feedback of the
regulated value. The reguation accuracy is
affected by the operating conditions.

WITH TRANSDUCER

The valve regulation is performed by
modulating the current to the proportional
solenoid according to the feedback signal
from the LVDT or pressure transducer.
The reguation accuracy is very high and it
is independent to the hydraulic conditions.

VALVES

DRIVERS

ON-BOARD

On-board digital drivers simplifies the
electrical wiring and they are factory preset
to assure repetitive regulation
characteristics.

OFF-BOARD

Off-board digital drivers are the ideal
solution for remote cabinet installation in
applications with critical temperatures or
vibrations.

®

(@ Proportional valve ~ (2) On-board driver @) Transducer @) Off-board driver
@ PROPORTIONAL VALVES CLASSIFICATION - with on-board or off-board driver
Valve classification | Type of valve | Transducer | Hydraulic features Application
Servoproportionals | Directional LVDT Zero spool overlap Actuator position and speed control
P/Q control
Directional | LVDT Positive spool overlap | Actuator direction and speed control
P/Q control
» High performance | Flow LVDT Pressure compensated | System flow regulation, actuator speed control
L proportionals ;
Lz> Relief System pressure control
< Pressure Pressure Reducing Actuator force control
E Compensator Load sensing control
E Directional Positive spool overlap | Actuator direction and speed control
E Flow Pressure compensated | System flow regulation, actuator speed control
Proportionals None -
Relief System pressure control
Pressure Reducing Actuator force control
Compensator Load sensing control

FS001
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3| FIELDBUS INTERFACES - see tech table GS510

Drivers with fieldbus communication interface allow an higher level of integration
with the machine automation architecture: machine central unit (fieldbus master),
wired with all the controlled devices (fieldbus node).

Fieldbus available:
BC = CANopen BP = PROFIBUS DP EH = EtherCAT
EW = POWERLINK El = EtherNet/IP EP = PROFINET RT/IRT

Fieldbus interface allows:

e complete diagnostic of the driver status

e improved information available for machine operation

e improved accuracy and robustness of digital transmitted information
e real time modification of the valve parameters

e direct access to all driver parameters

e costs reduction due to simpler and standardized wiring solutions

e costs reduction due to fast and simple installation and maintenance

| 4] P/Q CONTROLS - see tech table FS500

4.1 P/Q controls for servoproportional and high performance directional valves

In most of the machines functions, the typical movement of a single actuator requires direction, speed and sometime force regulations, normally
performed by different type of valves.

Digital proportional valves with SP, SF, SL options add the pressure or force closed loop control to the basic directional control.

A single proportional valve with P/Q control allows to manage complex machine operations requiring high performance combined regulations
(typical application: injection cycle or mould motion in plastic machinery).

The closed loop pressure or force control requires the installation in the system of one/two remote pressure transducers or a load cell, to be
connected to the valve digital driver.

The option SP performs the closed loop pressure control on one side of the actuator by using one remote pressure transducer.

The other two options perform the closed loop force control by two remote pressure transducers (SF) or one load cell (SL).

Pressure/force and flow are regulated according to two different command signals.

The selection from pressure-force to flow control and vice versa is self performed by the digital driver through dedicated algorithm.

P/Q control configurations

SP = pressure control SF = force control SL = force control

one remote pressure transducer has to be |two remote pressure transducers have to be | one load cell transducer has to be installed
installed on the actuator’s port to be controlled | installed on the actuator’s ports; the actuator force | between the actuator and the controlled load
is calculated by the pressure feedbacks (Pa - Pb)

valve spool transducer E pressure transducer load cell

4.2 Proportional valves with P/Q control - with on-board or off-board driver/axis card

Valve classification Application

SF, SL
SP only in 3-way connection

Servoproportionals

High performance

proportionals SP, SF, SL

4.3 P/Q controls for variable piston pumps - see tech table AS170

PVPC-PERS/PES variable displacement axial piston pumps, integrate the digital
combined closed loop pressure and flow control with the electronic max power limitation.
A multiple set of PID parameters can be real time selected during the axis motion via the
12 pin connector (option /S) or through the fieldbus interface, to optimize the P/Q control
performances.

The PVPC-PES pumps allow the accurate and dynamic closed loop control of the
delivered flow and the system pressure.




5] AXIS CONTROLS
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The modern architecture of industrial machinery strongly increases the demand of accuracy, repeatability and performance.

This leads to the need of devices that integrate to the traditional axis positioning also

the pressure/force controls.

Atos focuses the integration of axis cards functions with proportional electrohydraulics either in on-board or off-board format.

They improve motion performances, simplify the automation architecture and may be integrated in the fieldbus network.

5.1 Synthetic comparison

TYPE O O ANDDRNER | WITHDRNERFUNCTION | AXISCARD
FORMAT
MAIN FUNCTION
DIN-rail format DIN-rail format

Techincal table FS610 FS620 FS630 GS330 GS340
Valve’s driver function [ ] ) n.a.
Nr. of controlled axis 1 1 1
Internal programmable cycles simple simple complete
Graphic programming software [ [ ] [ ]
Position control [ ] (] [ ]

Analog [} [ [}
Position transducer interface:

Digital (SSI or Encoder) [ ([ ] [
P/Q control (] (] [ ]
Analog transducer interface, pressure or force 2 2 2
Performance parameters setting (e.g. Dither, PID) ) (] [ ]
Valve parameters setting (e.g. Bias, Ramp, Scale) @ factory preset @ factory preset [
Alternated control ° (] L]
USB interface [ ] (] [ ]
CANopen ) [ [
PROFIBUS DP ° [} (]
EtherCAT ° [} (]
POWERLINK [} [ [
EtherNet/IP o [} [ J
PROFINET RT/IRT ° [} [}
Digital input 1 1 3
Digital output 1 1 1
Analog input reference 2 2 2
Analog output monitor 2 2 upto 3

= options

5.2 Servoactuators - see tech table FS700

They are stand-alone units performing closed loop position plus optional
alternated P/Q controls. These units are made by a servocylinder with
position transducer and a servoproportional valve with on-board driver +
axis card, factory assembled and tested.

FS001
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5.3 Digital servoproportionals with on-board axis card and driver, application example - see FS610, FS620, FS630

2 Machine “I5l-—/] Machine
m|E|EE| Control Unit mi= 55 Control Unit
Position control
Position / Force control
E pressure transducer @ actuator position transducer
5.4 DIN-rail axis card with driver function, application example - see tech table GS330
oF f
| Machine o e Machine
Control Unit == Control Unit
= |

E pressure transducer @ actuator position transducer valve’s spool transducer

Position control Position / Force control

5.5 DIN-rail axis card, application example - see tech table GS340

Machine Machine
Control Unit Control Unit

ol

Position control Position / Force control

E pressure transducer @ actuator position transducer

| 6| ATOS PROGRAMMING SOFTWARE - see tech table GS500

The valve functional parameters and configurations can be easily set and optimized using Atos programming software.
E-SW and Z-SW software are supplied in DVD format and can be easily installed on a desktop or a notebook computer.
The software graphic interface is organized in pages and levels related to different specific functional groups and allows to:

e simply access all the functional parameters of Atos digital proportional valves and drivers

e numerically adapt the factory preset parameters to the application requirements

e verify the actual working conditions

e identify and quickly solve fault conditions

e store the customized setting into the valve/driver or into the PC

The software automatically recognizes the connected valve model and adapts the displayed parameters.

01/20
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Basics for on-off solenoid directional valves

Atos solenoid valves have been designed and tested with innovative concepts to satisfy the advanced needs of modern machines: rapid or
damped switching, quiet operation, reduced power absorbed, versatility, reliability and safety of use.
This table gives engineers, in condensed form, a series of useful information for the choice and the use of modern solenoid valves.

1] DESCRIPTION OF FUNCTION

Solenoid directional valves are used for
changing flow direction in hydraulic — TN SN TN
systems. 1. 11 (1.3)
Main features are:

1.1 New integrated design between l l
hydraulic and electrical parts with —
more compact construction and better
efficiencies.

1.2 Wet solenoids for maximum reliability,
also available in flame-proof, intrinsical- %
ly safe and stainless steel execution.

1.3 All seals are static and all the moving
parts are protected and lubricated by
the fluid.

1.4 Smoother switching with effective A B
regulation thanks to optional swit- A
ching control devices. 1.4,

1.5 Plastic encapsulated coils easily
interchangeable and UL certified.

1.6 Electric or electronic connectors,
depending on the application and on
electric control board interface.

1.7 Cored oil passages with low pressure
drops.

1.8 Interchangeable spools for various & @f )

B

directional functions. W m
A@—@
Ul &

2| SOLENOID IDENTITY . il

According to European Convention, sole- Solenoid “A” Solenoid “B”
noid “A” is close to “A” port and solenoid —_ | -
“B” is close to “B” port of the valve body
(pilot valve body for two stage valves).

Fig. 1 Cross-section of direct operated solenoid valve

Fig. 2 Solenoid identification

Type Intermediate passages
@ SPOOLS CHARACTERISTICS
Standard interchangeable spools are 0 AHIH AIHIHIHIT
available in a wide range of configura-
tions, as indicated in table 3. 1 x‘ﬁii“l
Specific spools to reduce water ham-
mer-shocks during switching: variants 2

1/1, 4/8 and 5/1. Their special shape
reduces water hammer-shocks during
switching. Use of these spools is not 3 {4
recommended with maximum flow greater
than 80% of the nominal values, because

RARNISIAi

T4
of higher pressure drops generated in the 4 HIHIAlHIX
valve.

Response times and control of swit- 5 IS FIHIRHI
ching time: direct operated solenoid

valves. 58 i=h; HIH[RIHIX

The solenoid valve response times can
be controlled by the use of specific devi-
ces (option L); associated with the 6 ‘H
spools */1 and */8 it is possible to control

7 (L

RN IS

smooth acceleration/deceleration of the
connected actuator. The L* devices allow
an effective control of the solenoid valve

switching_ time, slowing down the spo_ol 8 ﬂﬂ I«WAIE!IIIIII
speed without reducing the solenoid

force. ]

They are available in different configura- 0/2 {iSli¥
tions. For correct use a slight backpressu-

re (2 bar) on solenoid valve T port is 1/2

recommended. Valve response time is
also influenced by operating conditions
(oil characteristics and temperature), ela- 2/2
sticity of the hydraulic circuit and by use
of electronic connectors.

A Al RATRAIT A A FH I RA N
< sl o I B e e o e s o 2t < @
= ate B B =
i == 0| Of i 3
- e e P s s L O B P == 3
— — | = = =
=
| =5
R R R

16

ALZI DA A VAR

Table 3 Basic spools, schemes and intermediate passages between central and external
positions. The spools are not available for all the directional valves.
For their availahilitv see the relevant valve tahle.

17
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Response time and control of switching
time: pilot operated solenoid valves.
The response time of the piloted valves
can be adjusted by means of the options
/H (meter-out control) or /H9 (meter-in
control). This options provide the installa-
tion between the main stage and the pilot
valve of a modular throttle valve, type HQ-
*/U specific for fine pilot flow control.
Associated with */1 and */8 spools,
smooth acceleration/deceleration can be
controlled on loads.

*P spools for direct operated solenoid
valves to reduce leakage.

They are normally used on pilot valve for
pressure and directional control valves,
for cartridge valves and systems with spe-
cific requirements.

Use of these spools is not recommended
with maximum flow greater than 70% of
the nominal values, because of the higher
pressure drops generated in the valve.
Following types available: 1P, 3P, 1/2 P,
8P (for ISO size 06 valves).

[4] COIL CHARACTERISTICS

Solenoid valves are available both with

DC and AC cails.

¢ Ol solenoids for DHI valves are availa-
ble for AC and DC supply (only repla-
cing coils)

e OE-AC and OE-DC solenoids for DHE
valves are available respectively for AC
and DC supply

e AE-AC and AE-DC solenoids for DKE
valves are available respectively for AC
and DC supply

For solenoids OE and AE, the coils of dif-

ferent voltages are interchangeable only

for the same type of power supply AC or

DC.

The DC solenoids can be also fed with AC

supply, by using 669 connector.

ELECTRICAL CONNECTORS TO
1SO 4400 (DIN 43650)

The cable entry on electrical plugs can be
fitted at 90° intervals by reassembling the
contact holder relative to the plug hou-
sing.

The cable entry is Pg. 11 suitable for
cable @ 6-10 mm.

Following types are available:

Standard connectors, IP65 protection
degree (666);

Connectors with built in LED (667);
Connectors with built in rectifier bridge
(669) to supply DC coils by alternating
current AC.

In addition to the above DIN connectors,
other type of electrical interfaces are avai-
lable on request:

- Lead Wire connection

- Deutsch connector DT-04-2P (IP67)

- AMP Junior Timer connector (IP67)

| 6] ELECTRONIC CONNECTORS

Operational principle
E-SD to eliminate electric disturbances
when solenoids are deenergized;

OPERATING NOTES

Tightening of the fixing screws to the
subplates and of the plastic coil ring-
nut.

It is particularly important to check that
the tightening of the fixing screws
respects the torque limits indicated in
table 4.

Higher values may cause anomalous
deformations of the body and prevent sli-

01/20
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Table 3.2 Spools to reduce water hammer shocks associated with switching

[72)
1)
=
°
3
o

Type Intermediate passages

ort AR XIEEHL]

17 Xzt

%
e

XL

an diai DARYISIRI

|
o
|

a8 Jisib; [HTHIEIHE

Table 3.3 Specific spools for special uses or in regenerative circuits

Type Scheme Intermediate passages
09 AHIE XIHHE
90 HIHIT [E=l=HIHH
19 DRSS! XL TH]
of B 12! Y e
39 AHIE XInHE
93 EHI] El=EET
49 HEE IR
o [T [l

ding of the spool. 12.9 class fixing screws
are recommended. The plastic coil ring-
nuts will be fixed on the solenoid with a
torque 4Nm: this deforms properly the
seals and protects against external parti-
cles and water entrance.

Operation in circuits with flow excee-
ding the nominal valve flow

In circuits with flow rates greater than the
nominal values and in circuits with accu-
mulators, where the instantaneous flow
can exceed nominal values, is recommen-
ded a plug-in restrictor on P port of sole-
noid valve to limit the maximum flow on
the valve.

Dilatation and contraction of flexible
hoses subjected to variations of system
pressure can generate high instanta-
neous flow rates.

The version indicated in fig.5 can be
directly inserted into P port of the valve
but also in other valve ports.

The plug-in restrictors can be ordered
separately:

PLUG H-** (for DH* valves)

PLUG K-** (for DKE* valves)

** the double asterisk identifies the dimen-
sion in tenths of a millimeter.

Example: PLUG H-05 = 0,5 mm diameter

Limits on two-way and three-way ope-
ration for direct operated solenoid val-
ves.

When used as two-way and three-way val-
ves with P, A or B ports blocked or not
subject to flow, or with flow much lower
than flow on other ports, maximum catalo-
gue performance cannot be assured.

Minimum pilot pressure for pilot opera-
ted solenoid valves.

A minimum pressure value must be gua-
ranteed for piloting the valve. This value is
8 bar. For spools with P-T connection in
rest position, the option /R should be
used.

Operation combined with hydraulic
cylinders with high section ratios.
Operational limits may occur with cylin-
ders with section ratios (piston/rod) grea-
ter than 1.25. In these cases multiplica-
tions or demultiplications of flow and pres-
sure may disturb the correct operation of
the solenoid valve.

SPECIAL VERSION SOLENOID VALVES

e for explosion-proof environments

e for intrinsically safe operation

e stainless steel execution for marine or
aggressive environments or water base
fluids

e for operation beyond the allowed tem-
perature limits.

Table 4
Recommended torque for the fixing
screws

Valve type Fiéliggssgrz;v s Torque
DH* M5 8 Nm
DKE* M6 15 Nm
DpP**-2 M10 & M6 70Nm & 15 Nm
DP**-4 M12 125 Nm
DP**-6 M20 600 Nm
D
Fig. 5
Plug-in restrictor for DKE valves
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Basics for safety components
IEC 61508 Safety Integrity Level and ISO 13849 Performance Level - certified by

Safety in engineering of modern machinery is
HIGH becoming a primary issue to protect people from
PLe potential risks caused by accidental failures of
REDUNDANT machines and systems.
SAFETY ARCHITECTURE The Machine Directive 2006/42/EC with relevant
norms IEC 61508 Safety Integrity Level (SIL) and
PLd SIL3 ISO 13849 Performance Level (PL), represents
the framework of the functional safety, which is a
key aspect in terms of general principles of pre-
vention concerning safety of devices or systems
with health implications.
It defines the safety requirements that the machi-
ne manufacturer must comply with, in order to
NON-REDUNDANT obtain the certification and thus the possibility to
SAFETY ARCHITECTURE apply the CE mark required to sell the machine
within the European market.
Machine Directive 2006/42/EC replaces the exi-
PLa SILT sting 98/37/EC and it is universally applicable to
machinery, safety components, and other specific
LOW equipment.

PLc

ISO 13849
IEC 61508

Z
2.
-
9
1]
-
(o)
x
(o B

PLb SIL2

1] SAFETY NORMS

IEC 61508 and relevant norms IEC 61511 (process control system) plus IEC 62061 (machine control systems) introduce the integrated probabilistic
approach to the functional safety. They specify the Safety Integrity Levels (SIL) required to perfom safety functions.

ISO 13849 norm provides safety requirements and guidance on the principles for the design and integration of safety-related parts of control
systems including the design of software.

It specifies the Performance Level (PL) required to perform safety functions.
PL: discrete value that specify the ability of safety related parts of control systems to perform a safety function under forseeeable conditions.

The requirements are classified into five Performance Levels, where PL e identifies the highest protection level.

| 2| CERTIFICATION

-

The certification also confirms the following data which can be used by the machine manufacturer for the certification of the whole system:

Atos safety valves (on-off and proportionals) are certified by TUV in compliance with IEC 61508, IEC 61511, IEC 62061, ISO 13849

The certification guarantees the valve compliance with related safety norms and it proves that all requirements have been met
for the SIL and PL levels claimed for the specific valve.

¢ the design process used by the valve manufacturer to avoid failures
¢ the design techniques and measures used to control failures

the methods used to define hardware fault tolerances

the methods used to measure the safe failure fractions

the methods used to measure the probabilities of failure

A The use of non-certified products invests the machine manufacturer of the responsability for validating that all above aspects have
been carried out according to the applicable standards.

Without valve’s certification the machine manufacturer has to alternatively:

e collect from valve’s manufacturer all the reliability data necessary to evaluate the safety level of the whole system
e consider the worst case concerning the safety level (e.g. assign to valves the lower safety level PL a or SIL 1 in order to calculate system safety)

3| RISK ASSESSMENT

The first step for determining the necessary risk reduction is the Risk Assessment.

It is a procedure carried out to identify which risks in the machine require a mitigation by means of safety control systems (e.g. laser barriers,
shut-off valves, enabling devices, etc). Each of these control systems become a Safety Function.

At that point the safety functions must be defined and satisfied by the machine design (see 3.1).

& It is the responsibility of the machine manufacturer to ensure that all safety requirements are satisfied and to conduct a documented
risk assessment to ensure that all potential machine hazards are covered.

Y010 GENERAL INFORMATION 845




3.1 Machine Manufacturer

With the name of “Machine Manufacturers” are identified OEMs or end users who manufacture machinery for their own needs or everybody who
performs “significant modifications “as:

change the machine function
change the machine application area
change the equipment

change the machine performance

If changing any of the above parameters results in either change of intended use or change of safety system or safety component, a machine
modification should be treated as “significant”.

Example:

Adding air-gun pneumatic connection = NOT significant modification

Adding hydraulic accumulator to increase the speed and improve cycle time of the machine = significant modification

| 4] SAFETY RELATED PARTS

They are parts of machine control systems performing safety functions, allowing the system to achieve or maintain a safe status.
These parts consist of either hardware or software and stand-alone or integrated components of the machine control system.
Safety-related parts incorporate the entire effective chain of a safety function provided by control unit, valves, sensors and actuator.

ACTUATOR

<=  DANGEROUS —I
:":' ——>>  MOVEMENT J PLC 1D
LASER
BARRIER
@ Al |B N
v @ SPOOL POSITION MONITOR
le +24 Voc
%é >< T T % <|E +24Voo
a pT b
SENSORS LOGIC VALVE ARSI
Controls the machine operations Controls the actuator .
Detect dangerous situations and activates the safety procedures and avoids the M%r:lt\(;ésothgrg;i)g;ect
in case of dangerous situations dangerous movement b

|5| SAFETY ANALYSIS

The second step after the identification of the risk is the Safety Analysis.
The process for the design of the safety-related parts of control systems, is iterative.

=

Identification of Safety Function ‘

v
Specification of characteristics
of each Safety Function

The aside scheme shows the one used by EN ISO 13849-1:

-~

e The first step consists in the identification of the Safety Functions. ™
B ‘ Determination of required PLr ‘
e Any characteristics of all safety functions must be described and documented. v

e The Performance Level required (PLr) by each safety function must be defined.

Realisation of Safety Function, ‘
1ISO13849-1 uses a path like the one shown in section 5.1.

identification of Safety Related Parts
v
Evalutation of PL for Safety Related Parts
considering category:
MTTFd , DC, CCF

e The machine manufacturer must designe a system to protect the operator,
granting a Performance Level (PL) equal or higher than the Performance Level

For each Safety Function

o[~ (o] [ ] [=]

required (PLr). The Performance Level (PL) must be defined considering following v
parameters: no
- MTTFd, reliability of safety system — see section 5.2 PL=PLI?
. ) yes ¥
- DC, capability to detect faults — see section 5.3 Validation: no
- CCF, vulnerability of the system to failures — see section 5.4 L
ves ¥

- architecture categories of the safety system — see section [6]

All Safety Function | N
analysed?




5.1 Performance Level required - PLr

The determination of PLr for ISO 13849-1 is carried out analysing the following parameters:

e Severity of harm:
S1 = slight
S2 = serious

e Frequency and duration of exposure to the hazard:
F1 = not often
F2 = frequent

¢ Possibility of avoiding the hazard or limiting the harm:
P1 = possible
P2 = rarely possible

Each of five performance levels corresponds to a further parameter scale, based on the probability of a dangerous failure per hour.

P2
PLe -
F2 ) Average probability
o P1 High Performance Level of dangerous failures per hour, h-1
. P2, |PLd PLe 210810 < 107
P1 i ]
S : oLe PL d > 10710 < 106
Analysis P
F2 PLc 2106 to < 3x 106
P1
St P2 PLb PL b >3x106to < 10°
F1
P1 Low PL a >10%to < 104
PLa

5.2 Mean Time to Failure dangerous - MTTFd

The achievement of a specific PL or SIL relies on the reliability of the system.
The reliability is quantified by Mean Time to Failure dangerous (MTTFd ) which is measured in hours.

The MTTFd should be determined from the component manufacturer’s data.

5.2 Diagnostic Coverage - DC Diagnostic Coverage categories:

The Diagnostic Coverage (DC) is a measure of how effectively the potential dangerous failures Category Range

can be detected by the monitoring system. None DC < 60%

EN ISO 1\’.3849—1 sugges.ts hovv. to define DC. . . . N Low 60% < DC < 90%
Diagnostic Coverage is defined as the measure of the effectiveness of diagnostics: it is Med o o
determined as the ratio between the failure rate of detected dangerous failures and the failure edium 90% < DC < 99%
rate of total dangerous failures; High DC >299%

DC = 0% no dangerous faults are detected

DC =100% most of dangerous faults are detected (it is impossible to reach a DC = 100%
because diagnostics are not considered to be completely reliable)

5.3 Common Cause Failure - CCF

The CCF value is a parameter for evaluating the measures against the common cause failure.

Itis a failure in redundant systems where two or more channels fail at the same time in consequence of a single common cause.
The redundancy can be compromised if both channels fail simultaneously due to the same cause.

EN ISO 13849-1 provides a score for CCF, which is used to determine the Performance Level (PL).

For this score, EN 1ISO13849-1 defines a checklist of seven important countermeasures:

1. The signal paths of different channels are physically separated (score = 15 points)
2. Diversity in the technology, the design or the physical principles of the channels (score = 20 points)

3. Protection against possible overloading (15 points) and the use of well-tried components [which are those components which have been widely
used or made and verified for safety related application (score = 5 points)]

4. Failure mode and effects analysis during development for the identification of potential common cause failures (score = 5 points)

5. Training of designer/service personnel in CCF and its avoidance (score = 5 points)

6. Protection against common failures caused by contamination (fluid filtration) and electromagnetic interference for electrical parts(score = 25 points)
7. Protection about common cause failures caused by unfavorable environmental conditions (score = 10 points)

For architecture categories 2, 3 and 4 a minimum score of 65 points is required (see section [6]).

Note: CCF always depends on the system and application.
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| 6| ARCHITECTURE CATEGORIES

SIL and PL levels depend not only on the characteristics of the single component but also on the architecture of the hydraulic system and of the
signals diagnostic.

Architecture categories help to define the probability of failure and the PL of the safety related parts of a control system in relation to

their resistance to faults and their subsequent behavior in the fault condition

There are five architecture categories, identified as : B, 1, 2, 3, 4

The higher is the number, the higher is the complexity of the safety system and the higher is the achieved Performance Level PL.

6.1 Architecture categories B and 1

In categories B and 1, the resistance to faults is mainly achieved by the selection of proper components. They are not-redundant architecture
so the occurence of a failure may lead to the loss of the safety function.

Category 1 has a greater resistance than category B because of the use of special components and principles which are considered well-tried
and tested in a safety system.

Example of architecture category 1

® Safety function = to prevent the dangerous cylinder
<= DANGEROUS . PLC movement in a certain phase of the cycle or in emergency
—— > MOVEMENT =
- The safety function is achieved by disabling the current
to the solenoids of safety proportional valve so that the
spool is moved by the springs to the rest position with
Al s 5Y positive overlap.
® v (® FAULT OUTPUT SIGNAL
>< ST <| Through the continuous monitoring of the valve’s spool
X 7 SOLENOID POWER SUPPLY +24 VDG position, the machine PLC verifies if the “safe condition”
a P T b . .
is fully accomplished.
LOGIC POWER SUPPLY 240G
{
® L & The safety function is not performed in case
of valve () failure
Fault tolerance HFT = 0

=0

@ Digital proportional valve with double power supply - option /U
(i.e. DHZO-TES-SN-NP-07*-L5 /U)

@ Machine PLC supervising the safety function
® Fault output signal used for safety diagnostics

6.2 Architecture - category 2

In category 2 all of the requirements of architecture B and 1 are combined. In addition, the system is monitored to intercept faults affecting the
safety function.

These monitors are made at regular intervals, e.g. at startup or before the next demand on the safety function.

By using an appropriate selection of test intervals, a suitable risk reduction can be obtained.




ﬁ
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6.3 Architecture categories 3 and 4

In categories 3 and 4, the occurrence of a single fault does not result in the loss of the safety function.
In category 4 such faults are detected automatically.
Accumulation of faults will not lead to a loss of the safety function.

Example of architecture category 4

Safety function = to prevent the dangerous cylinder
movement in a certain phase of the cycle or in emergency

<: DANGEROUS
:;:' |:(> MOVEMENT In this example a safety shut-off valve with poppet posi-
tion switch has been added to the safety proportional
POPPET POSITION MONITOR @ valves to grant a redundant safety architecture.
PLC The safety function is performed by disabling the current
N to the solenoid of safety proportional valve and safety
® SHUT-OFF VALVE \l shut-off valve so that the spool is moved by the springs to
) ke POWER SUPPLY L2AVDG the rest position with positive overlap.
8 (B) FAULT OUTPUT SIGNAL The safety condition is confirmed by:
- ®) SAFE_ENABLE 1 e SAFE_ENABLE_ACK status = 24 VbC
@ Al |B oS e shut-off valve poppet position monitor signals
>< T 1 —FJ (@) SAFE_ENABLE 1_ACK
T <| (3) SAFE_ENABLE 2
a Pl [T / b
(@) SAFE_ENABLE 2_ACK
I A The safety function is performed even in
Lo— case of failure of one valve, ) or ®
AN - Fault tolerance HFT =1
L

=0

(@ Digital proportional valve - option /K
(i.e. DHZO-TES-SN-NP-07*-L5 /K)

@ Machine PLC supervising the safety function

® Signals used to enable/disable the current to the valve’s solenoids
@ Signals confirming the valve safe status

(® Fault output signal used for safety diagnostics

® Safety shut-off valve with poppet position monitor (i.e. JO-DL /FV)
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®
C.v t ) A Table GS500-7/E

Programming tools for digital electronics

Atos PC software, USB adapters, cables and terminators

The E-SW and Z-SW programming software
are supplied in DVD format and can be easily
installed on a desktop or a notebook computer.
The intuitive graphic interface allows:
set up valve’s functional parameters
(@ Programming software - DVD verify the actual working conditions
; identify and quickly solve fault conditions

@ USB isolator adapt the factory preset parameters to the
— ® USB cable application requirements

@ Bluetooth adapter e store the customized setting into the valve
e archive the customized setting into the PC

The graphic interface is organized in pages
related to different specific groups of functions
and parameters.

The software automatically recognizes the
connected valve model and adapts the

«--. displayed parameter groups, according to the
: selected access level.

(2? The software is available in different versions
according to the driver and axis card commu-
. M =1[5] |EE

USB connection

atosA

DVD E-SW-BASIC

Programming Software

(® Bluetooth cable

: nication interfacing.

5 Fieldbus communication software includes
5 also dedicated manuals and configuration files
: for user self management of the Atos electro-
nics, using a fieldbus master.

(4? Features:
e automatic valve recognition

e multilevel graphic interface

e numeric parameters settings (scale, bias,
ramp, linearization, dither, etc.)

e real-time parameters modification

e diagnostic and monitor signals

e preset data storing into the digital driver
and axis card

e internal oscilloscope function

e internal database of customized preset

DVD contents:

e software installer

e user and fieldbus communication manuals
e fieldbus configuration files

| 1| PROGRAMMING SOFTWARE

Valve functional parameters can be easily set up with Atos E-SW and Z-SW programming software using proper connection to the digital
driver/axis card.

\ E-SW \ - \ BASIC / * - *

Supplies:
- = first supply
N = next supply

E-SW= for valve drivers

Supported valve drivers communication:

BASIC = NP (USB) PS (Serial) IR (Infrared)
FIELDBUS = BC (CANopen)  BP (PROFIBUS DP) EH (EtherCAT) Option:
EW (POWERLINK) EI (EtherNet/IP) EP (PROFINET) PQ = for valve drivers with alternated P/Q controls SP, SF, SL

Notes: E-SW-FIELDBUS supports also valve drivers without fieldbus communication;
E-SW-*/PQ supports also valve drivers without P/Q control

Z-SwW - FULL - *

Z-SW = for axis cards

Supported axis cards communication:

FULL = NP (USB) PS (Serial) Supplies:
BC (CANopen) BP (PROFIBUS DP) EH (EtherCAT) - = first supply
EW (POWERLINK) EI (EtherNet/IP) EP (PROFINET) N = next supply
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1.2

1.3

1.4
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Programming software versions
Different software versions are available according to the valve drivers and axis cards type to be connected and communication interface.

Note: the E-SW and Z-SW software are supplied in DVD format; E-SW-BASIC software can be free downloaded from the Atos website

Free programming software, web download:

E-SW-BASIC Software can be downloaded upon web registration at www.atos.com; service and DVD not included.

Upon web registration user receive via email the Activation Code (software free license)
and login data to access Atos Download Area.

The software remains active for 10 days from the installation date
and then it stops until the user inputs the Activation Code.

DVD first supply of programming software, to be ordered separately:

E-SW-BASIC Software has to be activated via web registration at www.atos.com; 1 year service included.
E-SW-BASIC/PQ Upon web registration user receive via email the Activation Code (software license)
E-SW-FIELDBUS and login data to access personal Atos Download Area.

E-SW-FIELDBUS/PQ  The software remains active for 10 days from the installation date

Z-SW-FULL and then it stops until the user inputs the Activation Code.

DVD next supplies of programming software, to be ordered separately:

E-SW-BASIC-N Only for supplies after the first; service not included, web registration not allowed.
E-SW-BASIC/PQ-N Software has to be activated with Activation Code received upon first supply web registration.
E-SW-FIELDBUS-N

E-SW-FIELDBUS/PQ-N

Z-SW-FULL-N

Notes: the E-SW and Z-SW software are NOT interchangeable and have to be ordered separately;
programming software FIELDBUS and FULL can program digital electronics through USB communication port for all industrial and
ex-proof versions of drivers/axis cards

DVD contents

Include software installer, user manuals and fieldbus configuration files:
EDS for BC - GSD for BP - XML for EH - XDD for EW - EDS for EI - GSDML for EP

Atos Download Area

Direct access to latest releases of programming software, manuals, USB drivers and fieldbus configuration files at www.atos.com
Software and USB drivers can be easily installed following the instruction contained in the “info.txt” files.

An automatic mailing message will inform all the registered users whenever a new software upgrade is available.

E-SW / Z-SW minimum PC requirements
Personal Computer Pentium® processor 1GHz or equivalent Memory 512 MB RAM + Hard Disk with 250MB free space
Operating System Windows XP SP3 Device DVD reader

Monitor Resolution 1024 x 768 Interface Serial RS232 port (only for PS) or USB port
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| 2| USB connection - ISOLATOR AND CABLE

E-SW / Z-SW software permit valve's parameterization through USB port.

2.1 Connection tools
Isolator and cables shown in the image below can be ordered individually or in a single solution purchasing a dedicated kit: E-KIT-USB

from drivers/axis cards USB port

On-board electronics:
AEB, AES, REB, RES E-C-SB-USB/M12 cable
TEB, LEB, TES, LES, PES e -
TEZ, LEZ

to PC USB port
E-A-SB-USB/OPT isolator

Off-board electronics:
E-BM-AES, E-BM-RES E-C-SB-USB/BM cable
E-BM-TID/LID | = i
E-BM-TEB/LEB, E-BM-TES/LES
Z-BM-TEZ/LEZ, Z-BM-KZ

WARNING: drivers/axis cards USB port is not isolated! Use of USB isolator adapter is highly recommended for PC protection: wrong earthing
connections may cause high potential difference between GNDs, generating high currents that could damage the PC connected to drivers/axis cards.

2.2 E-A-SB-USB/OPT - isolator adapter

e USB 2.0 Full speed (12 MBps)

e electrical isolation 1 kV
%SEB(t:ygeB/-begr/n’\;al#ez | ﬂ tJ)SPBCt)G)éeBAbQ:taIe e temperature range, -40° + +50° (relative humidity 25% + 75%)

50 mm e external power supply not required (power 400 mA output, 5V £10%)
o MTBF >1,2 million hours (MIL standard)

2.3 E-C-SB-USB/M12 - 4 m cable - only for on-board electronics

Connector to on-board driver/axis card side Connector to PC side
M12 - 5poles - male USB type A - male

“ 1] +5V_USB (1) -
] D 1)

S .

"~ 3| GND_USB GND_USB |4 _||||||‘
~, 5|D+ D+[3 & Shield connected

to the housing

N

Shield connected
to the housing

(1) do not connect

2.4 E-C-SB-USB/BM - 3 m cable - only for off-board electronics

Connector to off-board driver/axis card side Connector to PC side
Mini USB type B - male USB type A - male
S 1| +B5V_USB  +5V_USB | 1|~
54321 £ 2[b- D-|2] -
T == 30 D+ 3 il H
~ 4|ID :
] 5 4321
Shield connected -, 5| GND_USB  GND_USB |4] Shield connected
to the housing to the housing
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| 3| BLUETOOTH connection - ADAPTER AND CABLE

E-SW / Z-SW software permit valve's parameterization through Bluetooth (1).

3.1 Connection tools

Adapter and cables shown in the image below can be ordered individually or in a single solution purchasing a dedicated kit: E-KIT-BTH

from drivers/axis cards USB port

On-board electronics:
AEB, AES, REB, RES
TEB, LEB, TES, LES, PES
TEZ, LEZ

E-C-SB-M12/BTH cable
= a) -

E-A-SB-USB/BTH adapter

. to10m
Off-board electronics: w

E-BM-TID/LID
E-BM-TEB/LEB, E-BM-TES/LES
Z-BM-TEZ/LEZ, Z-BM-KZ

E-C-SB-BM/BTH cable

to PC Bluetooth

(1) Bluetooth adapter is not compatible with E-BM-AES and E-BM-RES drivers

(2) If PC has not built-in Bluetooth, use standard USB to Bluetooth dongle compatible with E-A-SB-USB/BTH specification

(please refer to STARTUP-BTH guide)

3.2 E-A-SB-USB/BTH - Bluetooth adapter

* USB male connector, type A
o type of radio interface: Bluetooth Class 2

USB type A, male
to E-C-SB-USB/BTH

Via ala piana, 57
Calande - Varesa - taly

comO  OBTH

Atos spa. -
21018 Sesto.

Sos4 ce
E-A-SB-USB/BTH ))) to PC Bluetooth

e frequency: 2.402 GHz to 2.480 GHz
e | EDs indicate the actual working condition
® |P20 protection degree

71 mm ‘

WARNING: Bluetooth adapter is available only for Europe, USA, Canada, China, Japan, India, Korea markets!

e temperature range, -20 + +70 °C (storage -40 + +70 °C)

e external power supply not required (from Atos drivers/axis cards only)

e protocol: Bluetooth Classic Version 2.x , 3.x supporting Serial Port Profile
* max RF transmission power: Class 2 Output Power (+1.5 dBm typical)

Bluetooth adapter is certified according to RED (Europe), FCC (USA), ISED (Canada), SRRC (China), MIC (Japan), BIS (India), KC (Korea) directives

3.3 E-C-SB-M12/BTH - 0,4 m cable - only for on-board electronics

Connector to on-board driver/axis card side
M12 - 4poles - male

Connector to Bluetooth adapter side
USB type A - female

“[1]+6V_USB__ +5V_USB [1 ™,
3[GND_USB_GND_USB |4 |
4D- D-12
3 4 ) 5D D+3 .
Shield connected : * M Shield connected

to the housing to the housing

4321

3.4 E-C-SB-BM/BTH - 0,2 m cable OTG - only for off-board electronics

Connector to off-board driver/axis card side
Mini USB type B - male

Connector to Bluetooth adapter side
USB type A - female

S[1]+5V_USB  +5V_USB [1 ™
12345 S |2|D- D-[2
T = - [3]D+ D+[3 1 [[[[[[[[[[”:I
-,_‘ 211D ::
Shield connected .|5| GND_USB  GND_USB |4 Shield connected sezd

to the housing

to the housing




E IR infrared - USB COMMUNICATION ADAPTER - only for E-MI-AS-IR drivers

The adapter have to be connected to the USB communication port of PC to activate the IR infrared communication interface towards Atos
digital electrohydraulics.

4.1 Connection tools

from drivers IR interface 1o PC USB port

On-board industrial electronics: | 57, E-A-PS-USB/IR adapter
E-MI-AS-R | | Hi./9™

4.2 E-A-PS-USBJ/IR - 3 m adapter

e direct infrared communication with the driver

Infrared UsB ® USB male connector, type A

m H ® plug-in format for direct infrared connection on the driver

E-A-PS-USBIIR

e transmission rate 9,6 kbit/s

e external power supply not required (USB supply)

E PS serial RS232 - USB COMMUNICATION ADAPTER AND CROSS CABLES - only for E-BM-AS drivers

The adapter have to be connected to the USB communication port of PC to activate the PS serial RS232 communication interface towards Atos digital
electrohydraulics. The cross cables connect the relevant connector of the USB adapter with the communication port of the digital drivers.

5.1 Connection tools

from drivers PS serial RS232 port
to PC USB port

Off-board industrial electronics:
oard industrial electronics @E m): p—

E-BM-AS

W E-C-PS-DB9/RJA45 cable E-A-PS-USB/DB9 adapter

Note: the adapter is not required if PC is already equipped with a serial RS232 communication port

5.2 E-A-PS-USB/DB9 - 0,45 m adapter

RS232 usB e DB9 male connector according to serial RS232 specification

* USB male connector, type A

@]ID: 1 IEH e transmission rate from 1,6 kbit/s up to 225 kbit/s

e external power supply not required (USB supply)

5.3 E-C-PS-DB9/RJ45 - 2,5 m cable

Connector to driver side Connector to adapter/PC side
RJ45 - 8poles - male DB9 - 9poles - female
) e 54321
" B8] RS_TX PC_RX[2]™._ L\;hp
@:ﬁ. 5| RS_RX PC_TX[3| . D {O ‘ﬂfb,q O}
i “... 4| RS_GND PC_GND [5] .- =
12345678 9 8 7 6
Connect the cable shield to the metallic housing of DB9 connector
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@ FIELDBUS TERMINATORS - only for BC and BP

The fieldbus terminators are required when output fieldbus connector has to be used as network end point.

Note: fieldbus terminators not available for ex-proof electronics

\ E - TRM

Terminator

Fieldbus interfaces:
BC = CANopen
BP = PROFIBUS DP

BC - M12 / 5PM
Connector:
5PM = to BC executions (1)
4PF = to BP executions (1)
DB9 = to DB9 connector, cable side (2)
Connector:
M12 = from M12 output fieldbus connector (1)
DB9 = from DB9 connector, adapter side (2)

(1) for on-board TES, LES, PES, TEZ, LEZ series 40 or higher
(2) for off-board E-BM-AES, E-BM-RES, E-BM-TID/LID, E-BM-TEB/LEB, E-BM-TES/LES, Z-BM-TEZ/LEZ, Z-BM-KZ

6.1 M12 terminators

Adapter side

M12 - 5 poles
male

Adapter side
M12 - 4 poles
; female

390 ohm
1
221 ohm
2 —
390 ohm
3
4

E-TRM-BC-M12/5PM network CANopen terminator

to CANopen
network

terminator connection example for

network

TES, LES, PES, TEZ, LEZ
series 40 or higher

to PROFIBUSDP

1
1
|
|
|
|
1
|
|
|
|
1
|
|
|
|
|
1
|
|
|
|
|
|
|
1

to PC R /
USB port -----
1

1

1

)

USB isolator adapter

» 10 PC

—=IR s port

fieldbus network

6.2 DB9 terminators

Adapter side
DB9 - 9 poles

female
5 4 C‘% 21

|

O

=l

9 8 7 6

Adapter side
DB9 - 9 poles

male
12:‘345

A

———

6 7 8 9

E-TRM-BC-DB9/DB9 CANopen terminator for E-A-BC-USB/DB9 USB adapter

E-TRM-BP-DB9/DB9 PROFIBUS DP terminator for E-A-BP-USB/DB9 USB adapter

CANSHLD [ 5 5 [ CAN_SHLD Cable side
CAN_GND | 3 3 | CAN_GND DB9 - 9 poles
CAN_L| 2 2 [CAN_L male

|:]121 ohm 12345
CANH| 7 7 [ CANH R
= = v id

CAN.V+ | 9 9 [CANV+ {o b X oJ

6 7 8 9

SHELD | 1 1 [ SHIELD Cable side

G 6 [+5V DB9 - 9 poles
[Il]390 ohm| | female

BLINE| 3 3 | B_LINE 543 21
['l]221 ohm W

ALINE| 8 8 | ALINE [o BN o}
[l]SQOOhm ===

GND| 5 5 | GND g 8 7 6

FIRMWARE UPDATE

It is possible to update the firmware of the following digital drivers and axis cards, using proper USB communication port.

The firmware update is allowed starting from electronics series listed into the table or higher series:

Industrial electronics

Z-RA-LEZ s40

Z-RA-LEZ-S s40

E-RI-AEB 510 E-RI-REB s10 E-RI-TEB s10 E-RI-TES s40 E-RI-TES-S s40 £ RLPES.S o40
E-RI-AES s40 E-RI-RES s10 E-RI-LEB s10 E-RI-LES s40 E-RI-LES-S 540
. o E-BM-TID s10 E-BM-TEB s10 E-BM-TES 10 E-BM-TES-S 510
E-BM-AES $10 E-BM-RES $10 E-BM-LID s10 E-BM-LEB s10 E-BM-LES s10 E-BM-LES-S 10
Z-RI-TEZ s40 Z-BM-TEZ s10
Z-RI-LEZ s40 Z-BM-KZs10 Z-BM-LEZ 510
Ex-proof electronics
E-RA-TES 540 E-RA-TES-S s40
E-RA-AES 40 E-RA-RES s40 E-RA-LES 540 E-RA-LES-S s40
Z-RA-TEZ s40 Z-RATEZS 40




RECCOMENDED TOOLS SELECTION

8.1 Industrial and ex-proof electronics
Model Code Series | Software Cable USB Adapter | Terminator
IR | E-MI-AS-IR 11 E-A-PS-USB/IR
PS | E-BM-AS 10 or higher E-C-PS-DB9/RJ45 | E-A-PS-USB/DB9
E-BM-AES, E-BM-RES 10 or higher
E-BM-TID, E-BM-LID (1) 10 or higher E-C-SB-USB/BM
E-SW-BASIC
E-BM-TEB, E-BM-LEB, E-BM-TES, E-BM-LES (1) 10 or higher
AEB, REB (1) 10 or higher
TEB, LEB (1) 10 or higher
NP E-C-SB-USB/M12 | E-A-SB-USB/OPT
TES, LES (1) 40 or higher
TES, LES, PES with SP, SF, SL options (1) 40 or higher
E-SW-BASIC/PQ
E-BM-TES, E-BM-LES with SP, SF, SL options (1) 10 or higher E-C-SB-USB/BM
TEZ, LEZ (1) 40 or higher E-C-SB-USB/M12
Z-SW-FULL
Z-BM-KZ, Z-BM-TEZ, Z-BM-LEZ (1) 10 or higher E-C-SB-USB/BM
BP E-BM-AES, E-BM-RES 10 or higher E-C-SB-USB/BM
BC |RES (1) 10 or higher | E-SW-FIELDBUS E-A-SB-USB/OPT
EH E-C-SB-USB/M12
AES (1) 40 or higher
E-BM-TES, E-BM-LES (1) 10 or higher E-C-SB-USB/BM
E-SW-FIELDBUS
BC | TES, LES (1) 40 or higher E-C-SB-USB/M12
BP
EH | E-BM-TES, E-BM-LES with SP, SF, SL options (1) 10 or higher E-C-SB-USB/BM
EW E-SW-FIELDBUS/PQ E-A-SB-USB/OPT
5l TES, LES, PES with SP, SF, SL options (1) 40 or higher E-C-SB-USB/M12
EP | TEZ LEZ (1) 40 or higher E-C-SB-USB/M12
Z-SW-FULL
Z-BM-KZ, Z-BM-TEZ, Z-BM-LEZ (1) 10 or higher E-C-SB-USB/BM
(1) Drivers and axis cards compatible with Bluetooth adapter E-A-SB-USB/BTH (see 3.1)
8.2 Obsolete industrial electronics
Model Code Series | Software Cable USB Adapter | Terminator
IR | E-MI-AS-IR 10 E-SW-IR E-A-PS-USB/IR
AES 30
E-SW-BASIC
AERS, TERS, TES, LES 31
E-C-PS-DB9/M12
PS | TES, LES, PES with SP, SF, SL options 31 E-SW-BASIC/PQ E-A-PS-USB/DB9
TEZ, LEZ 10
Z-SW-FULL
Z-ME-KZ-PS 10 or higher E-C-PS-DB9/DB9
AES 30 E-C-PS-DB9/M12 | E-A-PS-USB/DB9
E-SW-FIELDBUS
AERS, TERS, TES, LES 31
BP | TES, LES, PES with SP, SF, SL options 31 E-SW-FIELDBUS/PQ | E-C-BP-DB9/M12 | E-A-BP-USB/DB9 | E-TRM-BP-DB9/DB9
TEZ, LEZ 10
Z-SW-FULL
Z-ME-KZ-PS/BP 10 or higher E-C-PS-DB9/DB9 | E-A-PS-USB/DB9
AES 30 E-C-PS-DB9/M12 | E-A-PS-USB/DB9
E-SW-FIELDBUS
AERS, TERS, TES, LES 31
BC
TES, LES, PES with SP, SF, SL options 31 E-SW-FIELDBUS/PQ | E-C-BC-DB9/M12 | E-A-BC-USB/DB9 | E-TRM-BC-DB9/DB9
TEZ, LEZ 10 Z-SW-FULL
EH | AES 30 E-SW-FIELDBUS E-C-PS-DB9/M12 | E-A-PS-USB/DB9
8.3 Obsolete ex-proof electronics
Model Code Series | Software Cable USB Adapter | Terminator
AES 30
PS E-SW-BASIC E-C-PS-DB9/M8 | E-A-PS-USB/DB9
AERS, TERS, TES, LES 31
AES 30 E-C-PS-DB9/M8 | E-A-PS-USB/DB9
BP
AERS, TERS, TES, LES 31 E-C-BP-DB9/RA | E-A-BP-USB/DB9 | E-TRM-BP-DB9/DB9
E-SW-FIELDBUS
AES 30 E-C-PS-DB9/M8 | E-A-PS-USB/DB9
BC
AERS, TERS, TES, LES 31 E-C-BC-DB9/RA | E-A-BC-USB/DB9 | E-TRM-BC-DB9/DB9

01/20

GS500

GENERAL INFORMATION

857






r—t HA

Fieldbus features

BC (CANopen), BP (PROFIBUS DP), EH (EtherCAT),
EW (POWERLINK), EI (EtherNet/IP), EP (PROFINET RT/IRT)

Typical CANopen or PROFIBUS DP fieldbus network

I Analog! _
! Signals: |

______ o

Power
Supply

Typical EtherCAT, POWERLINK, EtherNet/IP or PROFINET RT/IRT fieldbus network

@
=E ) ~
i @ v Master

5 . Analog ! S
EH] e 1D == *Signala | 10 controller

[T 1

| Power

=

DLKZOR-TES-**

GS510

Table GS510-5/E

Fieldbus communication interfaces are
available for digital proportional drivers
and controllers, granting several plus:

e more information available for machine
operation to enhance its performances

e improved accuracy and robustness of
digital transmitted information

e costs reduction due to simpler and stan-
dardized wiring solutions

e costs reduction due to fast and simple
installation and maintenance

e direct integration into machine’s com-
munication networks

These executions allow to operate propor-
tional valves and pumps through fieldbus
or using the analog signals on main con-
nector .

Fieldbus distributed-control

Fieldbus communication allows to share
all the available information of the digital
drivers and controllers (reference, moni-
tor, etc).

This distributed-control design allows to
implement powerful machines functionali-
ties for tuning, diagnostic, maintenance,
etc.

CANopen and PROFIBUS DP networks
consist of a common cable (2 twisted
wire, () for digital communication: seve-
ral devices (node ®) can be connected
to this main cable by means of short
cable branches @.

The two endpoints of the main cable must
be terminated with specific devices (ter-
minator, (®) to dissipate the communica-
tion signal’s energy thus preventing inter-
ferences and degradations of fieldbus
transmission.

EtherCAT, POWERLINK, EtherNet/IP
and PROFINET RT/IRT networks consist
in a Ethernet common cable (4 twisted
wire, ®) for digital communication. All
slave, adapter and 10 device have
always the double connector for signal
input @ and signal output ®.

The main Ethernet cable starting from the
master, scanner and IO controller has to
be connected to the slave, adapter and
10 device input connector.

The slave, adapter and 10 device output
connector has to be connected to the
next slave, adapter and 10 device input
connector.
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E CANopen features for digital drivers and controllers in BC execution
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Physical

Serial input format  Industrial field-bus with optical insulation type CAN-Bus ISO11898
Transmission rate  Transmission rates from 10 Kbit/s to 1 Mbit/s

Max node 32 per segment without repeater; 127 per segment with repeater

Communication Protocol

Data Link Layer DS301 V4.2.0 - based on CAN standard frame with 11-bit identifier
Device Profile DS408 - Fluid Power Technology (EN50325-4)

Device type Slave

Startup and configuration (as per DS301+DSP305)
Boot up process Minimum boot-up
Node setting LSS (Layer Setting Services)
SDO
E-SW-FIELDBUS and Z-SW-FULL programming software
Baudrate setting LSS (Layer Setting Services), SDO
Baudrate 10/20 /50 (default) / 125/ 250 / 500 / 1000Kbit/s

Fieldbus communication diagnostic (as per DS301)

Device Error Emergency
Network Error Node Guarding
Heartbeat

Real-time communication (as per DS301 + DS408)
RPDO 4 mappable PDOs to the drivers:
AES, BM-AES, TES, BM-TES, LES, BM-LES, RES, BM-RES, PES

4 mappable PDOs to the controllers:
TEZ, BM-TEZ, LEZ, BM-LEZ, BM-KZ

TPDO 4 mappable PDOs from the drivers:
AES, BM-AES, TES, BM-TES, LES, BM-LES, RES, BM-RES, PES

4 mappable PDOs from the controllers:
TEZ, BM-TEZ, LEZ, BM-LEZ, BM-KZ

R(T)PDO types Event Triggered, Remotely requested, Sync(cyclic) and Sync(acyclic)

Non real-time communication (as per DS301 + DS408)
SDO 1 8DO (1 Server + 1 Client)

Standard references

1SO 11898

Road Vehicles — Interchange of digital
information controller area network (CAN)
for High-speed communication
EN50325-4

Industrial communication subsystem
based on ISO 11898 (CAN) for controller
device interfaces

CiA DS301

CANopen - Application Layer and
Communication Profile for Industrial
Systems

CiA DR303-1

Cabling and connector pin assignment
CiA DSP305

CANopen — Layer Setting Services and
Protocol

CiA DS408

CANopen - Device Profile for Proportional
Hydraulic Valves v 1.5.2

Programming interface

Configuration file

Manuals

E-SW-FIELDBUS and Z-SW-FULL software using proper cable/adapter (see tech table GS500) or CANopen master device

EDS (Electronic Data Sheet), enclosed in programming software DVD E-SW-FIELDBUS and Z-SW-FULL

E-MAN-S-BC and STARTUP-FIELDBUS, enclosed in programming software DVD E-SW-FIELDBUS
Z-MAN-S-BC and STARTUP-FULL, enclosed in programming software DVD Z-SW-FULL




Servicio de Att

@ PROFIBUS DP features for digital drivers and controllers in BP execution

Physical Standard references
Serial input format  Industrial field-bus with optical insulation type PROFIBUS-DP RS485 PROFIBUS profile
European fieldbus standard (lev.1 — EN50170-part 2) PROFIBUS Profile,

Transmission rate  Transmission rates from 9,6 Kbit/s to 12 Mbit/s Fluid Power Technology,
Max node 32 per segment without repeater; 126 node with repeater Edition Oct. 2001

VDMA profile

Fluid Power Technology,
Communication Protocol Proportional Valves and
Data Link Layer  PROFIBUS DPVO - IEC 61158 (type 3) Hydrostatic Transmissions, ver 1.1
Device Profile PROFIBUS-DP Profile for Fluid Power Technology
Device type Slave

Startup and configuration
Boot up process SAP 61 for sending parameter setting data
SAP 62 for checking configuration data
Node setting SAP 55
E-SW-FIELDBUS and Z-SW-FULL programming software
Baudrate setting Automatic
Baudrate 9,6/19,2/45,45/93,75/187,5/500 / 1500 / 3000 / 6000 / 12000 Kbit/s

Fieldbus communication diagnostic
Device error SAP 60

Real-time communication

PZD Process data area of PPO telegram by Data Exchange, default SAP:
cyclic transmission of standard Profibus frame

Standard electronics - drivers

PPO type 3, 113, 213, 230 for:

AES, BM-AES, TES, BM-TES, LES, BM-LES, RES, BM-RES
PPO type 5, 115, 214, 240 for:

TES, BM-TES, LES, BM-LES, PES with alternated P/Q control
Note: PPO type 213, 230, 214, 240 are customizable by user

Standard electronics - controllers

PPO type 1, 111, 121, 123 for:
TEZ, BM-TEZ, LEZ, BM-LEZ, BM-KZ

PPO type 1, 101, 103, 111, 121, 123, 223, 227 for:
TEZ, BM-TEZ, LEZ, BM-LEZ, BM-KZ with alternated P/Q control

Note: PPO type 223, 227 are customizable by user

Cyclic mode standard, sync and freeze

Non real-time communication

PKW Parameter data area of PPO telegram by Data Exchange, default SAP:
acyclic transmission of standard Profibus frame

Programming interface
E-SW-FIELDBUS and Z-SW-FULL software using proper cable/adapter (see tech table GS500) or PROFIBUS DP master device

Configuration file
GSD (General Station Description) enclosed in programming software DVD E-SW-FIELDBUS and Z-SW-FULL

Manuals

E-MAN-S-BP and STARTUP-FIELDBUS, enclosed in programming software DVD E-SW-FIELDBUS
Z-MAN-S-BP and STARTUP-FULL, enclosed in programming software DVD Z-SW-FULL
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@ EtherCAT features for digital drivers and controllers in EH execution

Physical

Serial input format
Transmission rate
Max node
Ethernet Standard
EtherType

Cable length
Cable type
Network topology
Termination

Data Link Layer

Device Profile

Device type
Supported protocol

Node setting

Baudrate

Device Error

RPDO
TPDO
R(T)PDO types

SDO

Industrial fieldbus type Fast Ethernet galvanically insulated IEC 61158-2
2 x 100 Mbit/s (Fast Ethernet, Full-Duplex)

65535 slaves

ISO/IEC 8802-3 frame format

0x88A4 according to IEEE 802.3

0,2 - 100m (between two slave devices)

CATS5 (4 wire twisted pair) according with T568B

Line, tree and star

Device internally

Communication Protocol

EtherCAT use Standard Ethernet Frames:
ISO/IEC 8802-3 + IEC 61784-2

CANopen over EtherCAT (CoE) DS408 - Fluid Power Technology
EN 50325-4

Slave

CANopen SDO Mailbox-Interface “CoE”
Network Management

PDO

PDO Watchdog

Cycle time min 1 msec

Startup and configuration (as per DS301+DSP305)

Automatic position addressing
Device node addressing
100 Mbit/s (Automatic)

Fieldbus communication diagnostic (as per DS301)

Emergency

Real-time communication (as per DS301 + DS408)

4 PDOs messages to the driver and controller (up to 32 byte for each PDO)
4 PDOs messages from the driver and controller (up to 32 byte for each PDO)
Remotely requested

Non real-time communication (as per DS301 + DS408)

18DO (1 Server + 1 Client)

Standard references

1SO 11898

Road Vehicles — Interchange of digital
information controller area network (CAN)
for High-speed communication

EN 50325-4

Industrial communication subsystem
based on ISO 11898 (CAN) for controller
device interfaces

CiA DS301

CANopen — Application Layer and
Communication Profile for Industrial
Systems

CiA DSP305
CANopen — Layer Setting Services and
Protocol

CiA DS408
CANopen — Device Profile for
Proportional Hydraulic Valves v 1.5.1

IEC 61076-2-101

Connectors for electronic equipment

- Product Requirements -

Part 2-101: Circular connectors

- Detail specification for M12 connectors
with screw-locking

IEC 61158-2

Industrial communication networks

- Fieldbus specification -

Part 2: Physical layer specification and
service definition

IEC 61784-2

Industrial communication networks

- Profiles -

Part 2: Additional fieldbus profiles for real-
time networks based on ISO/IEC 8802-3

Manuals

Configuration file
XML (Extensible Markup Language) enclosed in programming software DVD E-SW-FIELDBUS and Z-SW-FULL

Programming interface
E-SW-FIELDBUS and Z-SW-FULL software using proper cable/adapter (see tech table GS500) or EtherCAT master device

E-MAN-S-EH and STARTUP-FIELDBUS, enclosed in programming software DVD E-SW-FIELDBUS
Z-MAN-S-EH and STARTUP-FULL, enclosed in programming software DVD Z-SW-FULL




E POWERLINK features for digital drivers and controllers in EW execution

Physical
Serial input format
Transmission rate

Industrial fieldbus type Fast Ethernet galvanically insulated IEC 61158-2
2 x 100 Mbit/s (Fast Ethernet, Half-Duplex)

Max node 239 slaves

Ethernet Standard  ISO/IEC 8802-3 frame format

EtherType 0x88AB according to IEEE 802.3

Integrated Hub

Cable length 0,2 - 100m (between two slave devices)

Cable type CATS5 (4 wire twisted pair) according with T568B

Network topology  Line, tree, star, daisy chain, ring structure or any combination of these topo-

logies

Integrated with 2 ports:

- one led for Link/Activity indicator (on each port)
- one bicolor led Status/Error indicator

Ethernet Hub

Communication Protocol

POWERLINK use Standard Ethernet Frames:
ISO/IEC 8802-3 + IEC 61784-2

EPSG DS 301 v1.2

CANopen over Ethernet based on DS408 - Fluid Power Technology
Slave - supported features:

- Ethernet POWERLINK v2.0

- Ring Redundancy

- Support PolIRsponse Chaining

- Support Multiplexing

- Cycle time min 200 psec

- SDO Multiple Parameter Read/Write

Data Link Layer

Comm. Profile
Device Profile
Device type

Startup and configuration (as per EPSG DS301 + EPSG DS 302-A/B/C/D/E)
E-SW-FIELDBUS and Z-SW-FULL programming software
100 Mbit/s (Automatic)

Node setting
Baudrate

Fieldbus communication diagnostic

Custom parameters mappable on TPDO for emergency diagnosis

Real-time communication (as per EPSG DS301 + DS408)

RPDO 1 PDO message to the driver
(max number of of mapping parameters is Device specific)
TPDO 1 PDO message from the driver

(max number of of mapping parameters is Device specific)

Standard references

EPSG DS301
Ethernet POWERKLINK
Communication Profile Specification v 1.2

EPSG DS302-A/B/C/D/E

Ethernet POWERKLINK

Part A: High Availability v1.1

Part B: Multiple ASnd v1.0

Part C: PollResponse Chaining v1.0
Part D: Multiple PReg/PRes v1.0

Part E: Dynamic Node Allocation v1.0

EPSG DS311
Ethernet POWERKLINK
XML Device Description v 1.0

CiA DS408
CANopen - Device Profile for Proportional
Hydraulic Valves v 1.5.1

IEC 61076-2-101

Connectors for electronic equipment

- Product Requirements -

Part 2-101: Circular connectors

- Detail specification for M12 connectors
with screw-locking

IEC 61158-2

Industrial communication networks

- Fieldbus specification -

Part 2: Physical layer specification and
service definition

IEC 61784-2

Industrial communication networks

- Profiles -

Part 2: Additional fieldbus profiles for real-
time networks based on ISO/IEC 8802-3

IEC 61784-3

Industrial communication networks
- Profiles -

Part 3: Functional safety fieldbuses -
General rules and profile definitions

IEC 61158-300/400/500/600

Industrial communication networks

- Fieldbus specifications -

Part 300: Data Link Layer service defini-
tion

Part 400: Data Link Layer protocol speci-
fication

Part 500: Application Layer service defini-
tion

Part 600: Application Layer protocol spe-
cification

1ISO 15745-1

Industrial automation systems and
integration - Open systems application
integration framework -

Part 1: Generic reference description

Programming interface

Configuration file

Manuals

Z-MAN-S-EW and STARTUP-FULL, enclosed in programming software DVD Z-SW-FULL

E-MAN-S-EW and STARTUP-FIELDBUS, enclosed in programming software DVD E-SW-FIELDBUS

E-SW-FIELDBUS and Z-SW-FULL software using proper cable/adapter (see tech table GS500) or POWERLINK master device

XDD (XML Device Description) enclosed in programming software DVD E-SW-FIELDBUS and Z-SW-FULL
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E EtherNet/IP features for digital drivers and controllers in El execution

Physical

Ethernet Standard ~ ISO/IEC 8802-3 frame format

EtherType OX08E1 according to IEEE 802.3

Transmission rate 10/100 Mbit Full/Half-Duplex

Integrated 2-port switch

Cable length max 100m

Cable type CATS5 (4 wire twisted pair) according with T568B
Network topology Device Level Ring (DLR), linear, star structure
Ethernet switch integrated with two ports

Led indicator 2 led for Link/Activity indicator (on each port) and

1 bicolor led for Status/Error indicator

Communication Protocol
ODVA CIP Object Model
ODVA CIP Object library for Generic Device Profile
- Identity Object (0X01)
- Message Router Object (0x02)
- Assembly Object (0x04)
- Connection Manager Object (0x06)
- Parameter Object (OxOF)
- DLR Object (0x47)
- QoS Object (0x48h)
- Port Object (0xF4)
- TCP/IP Object (OxF5)
- Ethernet Link Object (OxF6)
Valve parameters accessible via Vendor Specific Object 0xA2
IP address setting (range 0.0.0.0 - 255.255.255.255):
- TCP/IP Object (OxF5)
- DHCP
- Auxiliary USB communication + Atos Software
1/O Adapter and Explicit Message Server device type
Cyclic data transmission via Implicit Messages (transport class 1)
- Minimum RPI for Implicit Messages 1ms
- Total number of supported class 1 connections: 4
- Up to 5 parameters and 20 bytes for each connection
- Trigger types: Cyclic CoS

- Minimum RP! for Explicit Messages 100ms
- No. of simultaneous Class 3 connections: 6

Acyclic data transmission via Connected and Unconnected Explicit Messages (transport class 3)

Standard references

IEC 61918

Industrial communication networks

- Installation of communication networks
in industrial premises

IEC 61076-2-101

Connectors for electronic equipment

- Product Requirements -

Part 2-101: Circular connectors

- Detail specification for M12 connectors
with screw-locking

IEC 61158-1

Industrial communication networks

- Fieldbus specification -

Part 1: Overview and guidance for the
IEC 61158 and IEC 61784 series

IEC 61158-2

Industrial communication networks

- Fieldbus specification -

Part 2: Physical layer specification and
service definition

IEC 61784-1

Industrial communication networks
- Profiles -

Part 1: Fieldbus profile

IEC 61784-2

Industrial communication networks

- Profiles -

Part 2: Additional fieldbus profiles for real-
time networks based on ISO/IEC 8802-3

IEC 61784-3

Industrial communication networks

- Profiles -

Part 3: Functional safety fieldbuses -
General rules and profile definitions

IEC 61784-5-2

Industrial communication networks
- Profiles -

Part 5-2: Installation of fieldbuses -
Installation profiles for CPF 2

1SO 15745-4

Industrial automation systems and
integration - Open systems application
integration framework -

Part 4: Reference description for Ethernet-
based control systems

Programming interface

Configuration file

Manuals

E-MAN-S-El and STARTUP-FIELDBUS, enclosed in programming software DVD E-SW-FIELDBUS
Z-MAN-S-El and STARTUP-FULL, enclosed in programming software DVD Z-SW-FULL

E-SW-FIELDBUS and Z-SW-FULL software using proper cable/adapter (see tech table GS500) or EtherNet/IP scanner device

EDS (Electronic Data Sheet) enclosed in programming software DVD E-SW-FIELDBUS and Z-SW-FULL




@ PROFINET RT/IRT features for digital drivers and controllers in EP execution

Physical

Ethernet Standard ISO/IEC 8802-3 frame format

EtherType 0x8892 according to IEEE 802.3

Transmission rate 100 Mbit Full-Duplex

Integrated 2-port switch

Cable length max 100m

Cable type CATS5 (4 wire twisted pair) according with T568B
Network topology line, star, tree and ring structure

Ethernet switch integrated with two ports

Led indicator 2 led for Link/Activity indicator (on each port) and

1 bicolor led for Status/Error indicator

Communication Protocol

Data Link Layer PROFINET use Standard Ethernet Frames:
ISO/IEC 8802-3 + IEC 61784-2
Device type 10 device - supported features:

- complies with PROFINET IO conformance Class A, B, C

- Acyclic parameter Channel

- Real Time (RT) and Isochronous Real Time (IRT) communication
- Up to 8 input/output parameters for real time data exchange

- PROFINET specific diagnostic support

- Media Redundancy Protocol (MRP)

- DCP Discovery and Configuration Protocol supported

- Identification & Maintenance (I&M)

- Cycle time min: 1 msec [RT], 250 psec [IRT]

Startup and configuration

Address setting
Discovery and Configuration Protocol)

Baudrate 100 Mbit/s (Automatic)

Fieldbus communication diagnostic

Custom parameters mappable on real time communication for emergency diagnosis

Real-time communication
for drivers: AES, BM-AES, TES, BM-TES, LES, BM-LES, RES, BM-RES, PES
up to 5 input parameters for real time data exchange

Modular config

up to 5 output parameters for real time data exchange

for controllers: TEZ, BM-TEZ, LEZ, BM-LEZ, BM-KZ
up to 8 input parameters for real time data exchange
up to 8 output parameters for real time data exchange

IP Address and Station Name are assigned automatically by IO controller (e.g.

Standard references

IEC 61918

Industrial communication networks

- Installation of communication networks
in industrial premises

IEC 61076-2-101

Connectors for electronic equipment

- Product Requirements -

Part 2-101: Circular connectors

- Detail specification for M12 connectors
with screw-locking

IEC 61158-1

Industrial communication networks

- Fieldbus specification -

Part 1: Overview and guidance for the
IEC 61158 and IEC 61784 series

IEC 61158-2

Industrial communication networks

- Fieldbus specification -

Part 2: Physical layer specification and
service definition

IEC 61158-5-10

Industrial communication networks

- Fieldbus specification -

Part 5-10: Application layer service defini-
tion — Type 10 elements

IEC 61784-1

Industrial communication networks
- Profiles -

Part 1: Fieldbus profile

IEC 61784-2

Industrial communication networks

- Profiles -

Part 2: Additional fieldbus profiles for real-
time networks based on ISO/IEC 8802-3

IEC 61784-5-3

Industrial communication networks
- Profiles -

Part 5-3: Installation of fieldbuses -
Installation profiles for CPF 3

Programming interface

Configuration file

Manuals

Z-MAN-S-EP and STARTUP-FULL, enclosed in programming software DVD Z-SW-FULL

E-MAN-S-EP and STARTUP-FIELDBUS, enclosed in programming software DVD E-SW-FIELDBUS

E-SW-FIELDBUS and Z-SW-FULL software using proper cable/adapter (see tech table GS500) or PROFINET controller.

GSDML (Electronic Data Sheet) enclosed in programming software DVD E-SW-FIELDBUS and Z-SW-FULL
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Mounting surfaces for electrohydraulic valves

ISO standard, for directional, pressure and flow control valves plus pressure switches

E ISO 4401: 2005 - for directional, pressure and flow control valves

Table P0O05-3/E

i Valve e
Mounting surfaces dimensions [mm] IS0 code[;pr:;ts size industrial typ ex-proof
DH*
4401-03-02-0-05 E')DLLE%H/ /DDL'E?'E DHA / DHW
M5 o DLAH / DLWH
ol & . ___5 QV-06
I v a— RZMO RZMA
mL JF I i N ‘ RZGO RZGA
sl &l 2 N e g DHZE / DHZO E?LT—{ZZA/\-\
LA S | P,A B, T=075max DLHZO o
—0 [ p| . QuH* Q
—1 T without Y port H* (modular)
215
30.2
405 4401-03-03-0-05
DHZO /Y DHZA /Y
DLHZO /Y DLHZA /Y
Y port only for 4401-03-03-0-05 P,A/B, T=075max
Y = @ 3,3 max
<) M6
= 2 11 _ 4401-05-04-0-05 DKE
- T & {E/ b \j DKZOR DKZA
o & ° [XPTALTAB [P | DLKZOR DLKZA
% o~ var ‘ QVKZOR QVKZA
— T LS P,A B, T=0 11,2 max K* (modular)
L gl -
R B B without X and Y port
27
373 4401-05-05-0-05 DKE/Y
50.8 DKZOR /Y DKZA /Y
54 DLKZOR/Y DLKZA /Y
62 DP-1* DPHA-1*/ DPHW-1
DPH-1* DPZA-*1
P,A B, T=0112max DPZO-*-1*
Xand Y port only for 4401-05-05-0-05 X Y = @ 6.3 max
M10 Mé
I
ol i,\ 5 l %
! ! T P X I " 2~
é | 0k x n
| L A B °IR 4401-07-07-0-05 DP-o*
e | |
| i\ DPH*-2* DPHA-2 / DPHW-2
a Y,
R % 24 DPZO-*-2* DPZA-*-2
L - i o P, A B, T=@175max
183 JP*-2* (modular)
oy Y =@ 6,3 max
50
65.9
76.6
88.1
101.6

P005
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Servicio de Att

Mounting surfaces dimensions [mm] IS0 cc_)de /ports - - Valve type
size [mm] industrial ex-proof
B o L& ok 1
N TN g ® DP-4*
M12 9
{;}J—r {/p Y ol g - 4401-08-08-0-05 DPH*-4* DPHA-4 / DPHW-2
N Al LB o DPZO-*-4* DPZA-*-4
{\ ] P, A B, T=0@25max JP*-3* (modular)
1D | o OO XY, L =0 11,2 max
5.6
75|
29.4
532
77
94.5
101 257 4401-08-08-0-05
0.,
B0 DPZO-*-4M* DPZA-*-4M*
P, A B, T=032max
X, Y, L= 11,2 max
[AX B Al
| €} Q W‘ 0| n
! AN D KER
L\ * 2
| T P Ty | =l
L 1 9.
IR
x| AN | A 10-09-0- o
‘ AN | LY 4401-10-09-0-05 DE;E *66* DPHAG
|t A ) DPZA-*-6
O e GBf € P, A B, T =032 max DPZO--6"
413 X, Y, L=@ 11,2 max
76.2
825
143
147.6
168.3
190.5
(A& ’3} e
1 w T
wof  CIN[IN IR
x 2
INVARNIAR o .
‘ L | s ©
! LA B ! i
x| AN
‘ NIDILSD 4401-10-09-0-05
‘ i fan
é} ® e D P.ABT=050 DPZO-*-8* -
R 21.3 N N T max
762 X, Y, L=@ 11,2 max
82.5
14.3
147.6




@ ISO 6264: 2007 - for pressure relief valves

ﬁ

Servici

Mounting surfaces dimensions [mm] ISO code / ports size . - Valve type
[mm] industrial ex-proof
|
e 0 :
"4
m12 PLT ‘
™ D~ —— & 6264-06-09-1-97 AGAM-10/AQ
| e ‘ ‘“I AGAM-10 AGAM-10 /WO
ST T — P.T=0 14,7 max AGMZO--10 AGMZA-"-10
475 X =@ 4,8 max
54
T T
o |
M16 ‘ P T 1
N
FIX Y a 6264-08-11-1-97
‘ L AGAM-20 AGAM -20 / AO
I J
| _ ¥ AGMZO-"-20 AGAM-20 / WO
238 | 1 P.T =0 234 max AGMZA-*-20
34.9 X =@ 6,3 max
57.2
79.4
90.5
[ X N
M 20 ~J ‘
P T
0
| N E Y B 6264-10-17-1-97
‘ X L ‘ " AGAM.32 AGAM-32 / AO
V4 ™ -
€ > A AGMZO-*32 AGAM-32 / WO
_ - ] AGMZA-*-32
|_318 127 X =@ 6,3 max
445
76.2
88.9

P005
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@ ISO 5781: 2000 - for pressure reducing and piloted check valves

i Valve t
Mounting surfaces dimensions [mm] IS0 code[lmp;]r ts size industrial alve lype ex-proof

SCRE 5781-06-07-0-00
Bl "®lo AGIS-10

A ~
LD D-—E
T X € AGIR-10
LPL_| 9P AGIU-10 AGRCZA-*-10
u AGRL*10
sl A, B =@ 14,7 max AGRCZ0.10
X, Y =@ 4,8 max
357
429

5781-08-10-0-00
ol s AGIS-20
= AGIR-20
AGIU-20 AGRZA-*-20
AGRL*-20
A, B = @ 23,4 max AGRCZ0O-*-20
X, Y =@ 4,8 max
492
603
M10
- ~
?5 o Y ol
! A B ‘ g 5781-10-13-0-00
| N AN al @
NPARNIA = & AGIS-32
I x | AGIR-32
RN AGIU-32 -
167 AGRL*-32
__[246
421 A, B = @32 max
59.6
62.7 X, Y =@ 4,8 max
675
84.1
E ISO 16873: 2002 - for pressure switches
Mounting surfaces dimensions [mm] ISO code / ports size [mm] Valve type

16873-01-01-0-02

31

MAP

P = @ 4 max
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Table P006-3/E

Mounting surfaces and cavities for cartridge valves

E CAVITIES DIMENSIONS for 2 WAY and 3 WAY CARTRIDGE VALVES type CART-LEH, CART-LEHM [mm]

CAVITY for CART-LEH 2 way

2217 %"

[ [Joos[C ‘ [/ M20x1 6H [Ofoos[AB

| lownr @
o€ |l o157

38min

X o -
2 Q¢ g ¢
S S @m

— 30°r'0\§@

3l 3ol _

Q| vl <2

P | ©

mi| m

CAVITY for CART-LEH 3 way

+0.1

cavity dimensions @217 o
[[[oos[A] | | M20x1 éH [Oood
J\ 216 H7
45]“ 2 15H7
TR <& |l p14H7
2] ﬂJ N E o ‘:7“” 2 13H7
A A LS I
e
- |3°] © = :
30| 30| % g B
7l R
h
285 |T
CART-LEHM 3 way
cavity dimensions 2217 %"
(005 [A] r—jMZOM 6H  [O[o0s ]
Jo18H7
€ |lo17H7
HEE HE % 4%]\\\@16H7
s 3 & A Ela g Jlo1SH?
3 E A - for 3C version
NN
R 9 P
A - for 3A version

T | 210 max.

cavity edges and P, A, B, T connections

X
c| o
El g g Bl g B
n| | E| €| E| E
~| o
307 CAIPN SN NI
/’.
X
e
Q| n j P
. ]
T
cavity edges and P, A, T connections
X
0° - | RIS =t
33" 15° ¢ EEEEé
00 El n| E N 0N e
o | O\ O] M| N| ©
30| 9 N| N| M| N[ NN
i ;
cl X
EE x
N0
ol 0
o ¥
A

—

P006
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Servicio

@ CAVITIES DIMENSIONS for 2 WAY and 3 WAY EX-PROOF CARTRIDGE VALVES type CART-LAH [mm]

CAVITY for CART-LAH 2 way

[owe] ,@32H7_,

-
_ ©219=01 | [O[005
| b16H7
(o]
307 & | Liy| ©
| o | 8
X H o ocli S ‘C:>
g 302 1900 T & 4
™ ‘ ANl
< € ST
cl g E\L% NEXE
El v 0 1 N oee
@ & P R0.2 ﬁ ?\R
i 0.3x45°
25:01| 285 |T
430

CAVITY for CART-LAH 3 way

cavity dimensions

([Joos]A]  @32H7
47 21901 ©005 cavity edges and P, A, B, T connections
€ || g16H7
<f§]\ | @15H7 30° »
5 € |l | o14H7 30° €8 ¢ 5 ¢ %
0 g Il | 30 n| V| E| El EE
: 2 13H7 °l 300 ov| Y| N | X|
m 30 0° 21 Q| m| m| | <
| <
EA R %» 0.3x45° y P
0| 30 %2 ® o B g [
‘m‘ N P @ n \l»—% P
n A I
285 |T T

777777777

M5 n°4 threaded holes

thread depth 10mm
‘ deep drill hole 14mm

15

87

1751 17.5

1)
N




@ CAVITIES DIMENSIONS for 3 WAY EX-PROOF CARTRIDGE VALVES type CART-LAHM [mm]

cavity dimensions

CAVITY for CART-LAHM-3A

Oloo L 9327
#19.5
878H7
o | [®
[0.05[A]
owrr | [® g
o6H | <€ ‘,3
€ R
: Y %J’ii* _
L “Q k]
3 e
P 3
o0 | T

cavity dimensions

CAVITY for CART-LAHM-3C

QS 0327
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cavity edges and P, A, T connections
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MOUNTING SURFACE for CART-LAHM 3 way
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Servicio

E ISO 7368 COVER INTERFACE DIMENSIONS for 2 WAY and 3 WAY CARTRIDGE VALVES [mm]

Size from 16 to 63
E 0.2
D:0.2
C:0.2
g A 0.2 B :0.2 VALVE TYPE
= H‘ ’ H‘ Zz]i ‘ on off
oy e EZ}
~ Y ra LIM
5 | |
~ e LIR
g9 el QX}Y O Le
> L ‘ ‘ Liqv
LIDD
Ly P LIDEW
Luw) LIDBH
L
_2zy LIDO
LIDB
L LIDR
LIDAS
proportional
LIQZO-T*
LIQZO-L* 2 way
LIQZO-L* 3 way
LIQZP-L* 2 way
Size 80 and 100 LIQZP-L* 3 way
350 22_50
-z~ o
’ H = A N
H
X Y
- - N
0P Kj
4 )
N [ SEZH-H
\\@\O)@// —
= \52/ - o
n
F 0.2
N
L M %

Size A B C D E F G L M N P max R S min T vV
16 2 12,5 23 46 48 46 23 65 M8 4 4 20 6 2 48
25 4 13 29 58 62 58 29 85 M12 6 6 30 8 4 62
32 6 18 35 70 76 70 35 102 M16 6 8 38 8 6 76
40 75 19.5 42.5 85 92.5 85 42,5 125 M20 6 10 46 8 75 925
50 8 20 50 100 108 100 50 140 M20 8 10 46 8 8 108
63 125 245 62.5 125 137,5 125 62.5 180 M30 8 12 66 8 125 137.5
80 - - - - - @200 - @250 | M24 10 16 50 10 - -
100 - - - - - @245 - @300 | M30 10 20 63 10 - -




Servicio de Att

E ISO 7368 CAVITIES DIMENSIONS for 2 WAY CARTRIDGE VALVES [mm]

150 VALVE TYPE
b—1a]
. on off
@ d1H7
08 SC LI-*
o ‘ ! LIDAS
\ I [
\ TE
N[ €
| mn i
‘ §|> 0 proportional
! —T— 750 ~ | C T
N ,K,_\ MR LIQZO-T
1 “ m LIQZO-L* 2 way
‘ﬁ,\ Bi o — LIQZP-L* 2 way
O
—
@ d3max
AU To ¢ d2H7
Size od1 od2 od3 ods L1 L2 L3 L4 L5 L6 L7 U W
16 32 25 16 225 437" 560" 54 425 20 2 2 003 0,05
25 45 34 2 27 580 | 720 | 70 57 30 25 25 0,03 005
32 60 45 32 38,5 00 | esi 83 685 30 25 25 0,03 0,1
40 75 55 40 545 g7+ | 1050 | 102 84,5 30 3 3 0,05 01
50 90 68 50 625 1000 | 1220|117 975 35 3 3 005 01
63 120 % 63 87 1300 | 1550|150 127 40 4 4 005 02
+02
80 145 110 80 100 1750 2050 200 1705 40 5 5 005 02
100 180 135 100 120 2107 | 2457 | 239 205,5 50 5 5 0.05 0.2
|6 CAVITIES DIMENSIONS for 3 WAY CARTRIDGE VALVES [mm]
15¢°
150 VALVE TYPE
15° proportional
¢d1H7 LIQZO-L* 3 way
= E 3 LIQZP-L* 3 way
| T| Bo e~ 29287 ~
Il — 9
: | ©
n D
o Y87
| AS m| 5
_, +
o / )
Nl }[> N
1 O 7P ~ < | <
S i
o
< PR
_, <
A Y
@d4
@d3H7 o U 1A
Size odl | @d2 | od3 | od4 | od5 | L1 | L2 | L3 | L4 | L5 | L6 | L7 | L8 | L9 | L0 |Li1 | L2 | U | w
25 45 | 43 | 34 | 20 | 20 | 115 | 56 | 89 | 103 | 45 | 78 | 25 | 15 | 1 1 | 25 | 25 | 003 | 005
32 60 | 58 | 55 | 32 | 24 | 13 | 435 | 8 | 100 | 30 | 705| 18 | 15 | 15 | 25 | 25 | 25 | 003 | 0,05
40 75 | 73 | 55 | 40 | 30 | 15 | 54 | 105 | 125 | 36 | 87 | 21 | 18 | 3 3 3 3 | 003|005
50 90 | 87 | 68 | 50 | 35 | 17 | 87 | 143 | 165 | 66 | 122 | 48 | 18 | 35 | 35 | 4 3 | o005 | 005
63 120 | 116 | 90 | 63 | 48 | 20 | 8 | 165 | 195 | 57 | 137 | 33 | 28 | 4 4 4 4 | o005 | 005
80 145 | 140 | 110 | 80 | 60 | 25 | 125 | 215 | 245 | 90 | 180 | €0 | 25 | 5 5 5 5 | 005 | 005
01/20 PO06 GENERAL INFORMATION 875









