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PVE Electrical Actuator

PVED-CC4 Series 7 Electro-hydraulic Actuator

The digital PVED-CC4 Series 7 will replace the existing Series 4 PVED-CC. The actuator is an electro-
hydraulic actuator used to control a single work section of a PVG proportional valve group.

The actuator positions the main spool in a PVG work section in order to control either the flow or the
pressure of the oil distributed to/from the work function. The CAN bus communication protocols are
according to ISObus/J1939, enabling the user to operate the work function remotely by means of a
joystick, a controller or similar.

The actuator positions the main spool by distributing pilot oil pressure to either side of it, pressurizing
one side by pilot pressure while relieving the opposite side to tank and vice versa, as illustrated below. All
proportional actuators feature a closed-loop spool control.

PVG 32 with PVED-CC4 Series 7

B-port  A-port

o L puamr SN, S— E——— T
(’Q\ @"% ] . ’ ' . 4 . | L=

Electronics PVBS PVB

PVED-CC Cable kit

The cabling is one of the great advantages for CAN systems. It reduces the number of cables and gives a
simpler system overview.

All units (ECU e.g. PVED) are connected by the CAN bus, a CAN high and a CAN low wire which are
terminated at the ends. Power and ground wires can with respect to maximum current consumption
follow the bus wires.

The bus can either be made as a daisy chain, where the stub from bus to ECU is inside the PVED
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PVE Electrical Actuator

Daisy chain connection

ECU ECU ECU ECU ECU
1 2 3 4 n
120 Q termination
P301 361
or with stubs going to the ECU.
ECU ECU ECU ECU ECU
1 2 3 4 n
P301 362

Both solutions have advantages and disadvantages. Danfoss supports the daisy chain solution with
cables but the PVED-CC4 could easily be used with this solution.

PVED-CC4 Series 7 Variants Overview

The digital PVED Series 7 actuator program features the following main variants:

* PVED-CC4 - Proportional Spool Control Actuator for Very High Performance

Main Features

Features PVED-CC4

Compatibility PVG/Steering
Supply Voltage 11—32Vpc
Pilot Pressure (Nominal) 13.5 bar

Actuation Proportional

Control Principle Closed Loop

Power Save Yes

Connector 2x4 AMP (IP66) and 2x4 DEUTSCH (IP67)

Cabling Concept

Daisy Chain / Backbone

Solenoid Valve Configuration

2 x 2-WAY NC-S; 2 x 2-WAY NO

LVDT Design Architecture

PVE Series 7

Physical Dimension

PVES Series 7
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PVE Electrical Actuator

PVED-CC4 Series 7 Specific Parameters

Configurable Transfer Functions

* Flow Ramping
* Progressivity

* Scaling

* Invert Ports

* Float Threshold
* Spool data

Configurable Timing and Delay

* Spool Timeout
— General Timeout
— Float Timeout
* AVCTimeout
* AVEF Transmit Time
*  KWP2000 Message Timeout

Setup and Service Features

* Service Protocol
— WebGPI
— KWP2000
*  PLUS+1 Service Tool Compatibility
— Desktop/Laptop
*  Embedded PLUS+1 Parameter File
* PLUS+1 GUIDE Compliance Blocks
— AVC
— AVEF
— IDAutoChange

See PVED-CC, Series 4 Technical information for more information about parameters (BC152886483910).

PVED-CC Series 4 and PVED-CC4 Series 7 are compliant with each other.
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PVED-CC4 Series 7 Functionality

The PVED-CC4 Series 7 is a proportional control actuator with closed-loop spool control primarily used to
control work functions with very high-performance requirements.

The PVED-CC4 Series 7 functionality includes an electric circuit with a closed-loop logic. An embedded
micro-controller processes the CAN set points and the LVDT feedback signal and regulates the solenoid
valves accordingly.

Features:
» Available timing options:
— General Timeout
— Float Timeout
— Feedback transmitted time (AVEF)
— Set-point timeout (AVC)
— KWP2000 Message timeout
e 11-32 Vpc multi-voltage power supply, max. voltage ripple 5%
* Available with AMP and DEUTSCH connectors
» To be used with standard PVE pilot oil pressure of 13.5 bar
« Configurable active or passive recovery
« Configurable transfer functions

* LEDindicating current state

PVED-CC4 Series 7 Functionality

CAN-H »
CAN-L [ - Micro- © NC1 NG
LED G| controller  [on]l 7} d

ry
Vbat+ -
Vbat- 4...»] Supph g

The heart of the hydraulic sub-system is the solenoid valve bridge. It consists of four poppet valves, the
two upper ones are normally closed (NC-S) with a small bleed, the two lower ones are normally open
(NO).

A continuous modulation of solenoid valves NC1 and NO4 together with a simultaneous energization of
NO2 and de-energization of NC3 causes the main spool to move to the right direction and vice versa.
When the main spool is stroked to the far right, a simultaneous energization of both NO2 and NO4 and
de-energization of both NC1 and NC3 balances the main spool in its stroked position. An emergency stop
activated when the spool is stroked will cause all solenoid valves to de-energize causing the main spool
to move back to its neutral position by means of the main spool neutral spring and the hydraulic
principle.
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PVED-CC4 Series 7 Functionality

Technical Data

PVED-CC4 Series 7 Schematic

P109199
Current Consumption
12V 24v
Power Save 70 mA 40 mA
Operating 580 mA 300 mA
Operating Conditions
Description Type Value
Pilot Pressure Nominal 13.5 bar [196 psil
Minimum 10.0 bar [145 psi]
Maximum 15.0 bar [218 psi]
Oil Consumption Neutral 0.3 I/min [0.05 gal/min]

Locked position

0.3 I/min [0.05 gal/min]

Actuating 0.8 1/min [0 .21 gal/min]
Storage Temperature Ambient -50 to +90°C [-58 to +194°F]
Operating Temperature Ambient -40 to +90°C [-40 to +194°F]

Oil Viscosity Operating range 12 to 75 ¢St [65 to 347 SUS]
Minimum 4 ¢St [39 SUS]
Maximum 460 ¢St [2128 SUS]

Oil Cleanliness Maximum 18/16/13 (according to I1SO 4406)

LED Characteristic
Color LED Characteristic Description
Green No error - Actuating
Yellow Power save
Yellow Manual operation
Red ] Error
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PVED-CC4 Series 7 Functionality
Dimensions

Dimensions - DEUTSCH connector
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PVED-CC4 Series 7 Functionality

Reaction Times

Reaction times

Spool Position [%]

A T
T2
f———>
100 = Spool Positi
T0 T1 pool Position
> = PFC (%)
== Supply Voltage (Upc)
Boot-up
Neutral to max. spool pos.
Max. spool pos. to neutral
0 e =
Time
P301823
Reaction PVED-CC4 S7 PVED-CC4 S7
PVB32/100 PVBZ32/100
TO - Boot-up (ready for set point) 2100 ms 2100 ms
T1 - Neutral to max. spool stroke 120 ms 80 ms
T2 — Max. spool stroke to neutral @ Power on 60 ms 50 ms
T2 - Max. spool stroke to neutral @ Power off 90 ms 50 ms

Hysteresis and Ripple
Spool position vs. set point (AVC)

Spool Position [%]
A
100 —
—— Spool Position

\
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\
0 l > AVC
0 125 250
Hysteresis Rated (h) Steady State Ripple - Rated @ fixed Us (v)
1% 0.03 mm
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PVED-CC4 Series 7 Functionality

PVED-CC4 Series 7 Variants for PVG

PVED-CC4 Series 7 Variants

Part No. Connector IP Upc
11235797 2x4 AMP 66

11-32 V¢
11235804 2x4 DEUTSCH 67
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Connector Overview

Connectors Overview

Legend:

1. CAN Low
2- UDC

3. Ground
4, CAN High

Legend:

1. CAN High
2. CAN Low
3- UDC

4. Ground
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Products we offer:

Cartridge valves

DCV directional control
valves

Electric converters
Electric machines
Electric motors
Gear motors

Gear pumps

Hydraulic integrated
circuits (HICs)

Hydrostatic motors

Danfoss Power Solutions is a global manufacturer and supplier of high-quality hydraulic and
electric components. We specialize in providing state-of-the-art technology and solutions
that excel in the harsh operating conditions of the mobile off-highway market as well as the
marine sector. Building on our extensive applications expertise, we work closely with you to
ensure exceptional performance for a broad range of applications. We help you and other
customers around the world speed up system development, reduce costs and bring vehicles
and vessels to market faster.

Danfoss Power Solutions - your strongest partner in mobile hydraulics and mobile
electrification.

Go to www.danfoss.com for further product information.

We offer you expert worldwide support for ensuring the best possible solutions for
outstanding performance. And with an extensive network of Global Service Partners, we also
provide you with comprehensive global service for all of our components.

» Hydrostatic pumps

»  Orbital motors

*  PLUS+1° controllers

» PLUS+1°displays

»  PLUS+1°joysticks and
pedals

¢ PLUS+1° operator
interfaces

* PLUS+1°sensors

»  PLUS+1° software

*  PLUS+1° software services,
support and training

» Position controls and
sensors

* PVG proportional valves

» Steering components and
systems

e Telematics Local address:

Hydro-Gear
www.hydro-gear.com

Daikin-Sauer-Danfoss
www.daikin-sauer-danfoss.com

Danfoss
Power Solutions Trading

Danfoss Danfoss Danfoss (Shanghai) Co., Ltd.
Power Solutions (US) Company Power Solutions GmbH & Co. OHG Power Solutions ApS Building #22, No. 1000 Jin Hai Rd
2800 East 13th Street Krokamp 35 Nordborgvej 81 Jin Qiao, Pudong New District

Ames, A 50010, USA
Phone: +1 515 239 6000

Shanghai, China 201206
Phone: +86 21 2080 6201

D-24539 Neumlinster, Germany
Phone: +49 43218710

DK-6430 Nordborg, Denmark
Phone: +45 7488 2222

Danfoss can accept no responsibility for possible errors in catalogues, brochures and other printed material. Danfoss reserves the right to alter its products without notice. This also applies to products
already on order provided that such alterations can be made without subsequent changes being necessary in specifications already agreed.
All trademarks in this material are property of the respective companies. Danfoss and the Danfoss logotype are trademarks of Danfoss A/S. All rights reserved.
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