TECNORD STANDARD PRODUCT LINE

Mod. IP-PRZ-T059 "Zero Off-Set” Proportional Pressure Reducing Valve

Pressure Reducing Valves

IP-PRZ {Slip-in version) and EG-TRZ (Threaded version)
are pilot-operated pressurereducing valves used to
generate a variable pressure in response to a PWHW (Fulse
width Modulated)current signal .

APPLICATIONS

*» Micro-processor controlled power shift transmissions
for off-higway equipment, agricultural tractors and
marine inverters

» Electro-hydraulic proportional control of directional
valves amd variable displacement pumps servo-valves

= Electro-hydraulic proportional strokers for Engine
Speed Governors
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Press (bar) vs. Current (mA) Curve with

quick fill-up phase followed by a modulation
ramp

Typical Clutch Cycle:

- Preliminary “quick filllup” phase at
top current until pressure begins to

raise within the cluctch piston chamber

- Modulated Current ramp to generate

a “soft engagement” of clucth discs

TRANSMISSION VALVES

ﬁ h Where’s Your Valve?

PTO/Differential Lock

Valve
This wvalve cortrols the &
engagerment of the PTO (power i .
take off) and the differsrtial 5=
Lock funetion.

Priority/Regulator Vahre
This walve makes sure steering
alwrays gets priovty over all
other bydraulic funetiors. The
other half of the valve maintains
regulated pilot presswe at 245
23!

Auxiliary Valves
This walve supplies
hyrdraulic power to
replerents such o Power Beyond Valve “‘I_V“l"e
planters, sprayers , plows, This valve provides an
Beiles e additinmal sourse of hyrraulic
power on the tractor.

Hiitch Valve
This valve cortrols
the raising and
lowering of the 3-
poitt hitch.

Inching Valve
This valvs cortrols the engagement
of the master chiteh,

FPowershifi Vahres
There are three of these on each
tractor They cortrol the shifting of
each clutch through the 18, 19, or 21
speeds

APPLICATION EXAMPLE : soft engagement of a wet-disc clutch

PRINCIPLE OF OPERATION

QUICK FILL-UP: a high current peak fed to the
propotional solenoid of the IP-PRZ-59, generates
a quick shifting of the valve spool and to fill up
the interstices between clutch disc in the shortest
possible time. Clutch discs enter in touch with
each other to begin to transfer torque and speed
(= power) from the INPUT to the QOUTPUT shaft

SOFT ENGAGEMENT: thePWM current signal
is guickly reduced to a minimum value in order
to ler the pressure start from a “low end” (2 bar)
and then ramped up smoothly to a “high end”
(15-18 bar) during which the torque is gradually
transmitted to the friven shaft.

Clutch discs

A _—.,, Housing
Ly | (Stationary)
Roller )

bearin i
e
— i )
s

Return

spring — "1 —

H | Roller

7 bearing
Clutch
Clutch bell ~ piston

175-190 CNH Full Powershift Transmission
19 Forward | 6 Reverse Gears
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TECNORD FIELD OF EXPERTISE: Electro-Hydraulic Valve System for: AGRICULTURAL TRACTORS

NEW HOLLAND T7000 Series

Auxiliary Valves | W e ]
This wabve supplies = iz — i
PTO/Differential Lock hyddraulic power to ' '9‘“1@5%
Valve irnplernents such & Power Beyond Valve . ‘:f\ Oy
Thisz wabve cordrols the plarters, sprayers |, plows, Tlus walbve prorvides an ] ‘ 4 ) j:f'k
engagernent of the FTO (power hailers, etc. .. additinnal source of byrdraulic = 7

2 Vi e e s . . : ; maer onthe tractor.
This wabse makes sure steering take D%ﬁﬁtﬁemmm | >

alwrazys gets priordhy oser all
other bgdraulic fanctiors. The
other half of the wabee roaintaine
regulated pilot pressure at 345
Fsi.

&
3% NEW HOLLAND new-T7000.c4
AGRICULTURE

Hitch Valve
This wrabkre controls

e MAGNUM Series

poirt hitch.

Inching Valve
Thiz wabve cordrols the engagement
of the master clutch.

Fowershifi Valves
There are three of these on each
tractor. They cortrol the shifting of
each clutch throngh the 18, 19, or 21
speeds.

F uj{.'univa"ce Gearbox VALVE SYSTEM for VALVE BANK FOR CVT Rear Auxiliary Valves

175-190 CNH FULL POWERSHIET (Continuously Variable Transmission) = with 3-Point Hitch Valve
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TECNORD FIELD OF EXPERTISE: Electro-Hydraulics and Electronics for: CRAWLER DOZERS

Powershift | Steer & Brake Control System |SHANTUI CRAWLER DOZER

Wik e AN ARAANTEFAFMRAELFEE

Wik AR IIIV
ESWEE

,.',',,}:,E

A whin b [ B H

XUANGONG DOZER Mod. SD7

HE=—

—
e, %m_“_—,-lﬂ —
PSR

WP CAP S E i i & B

Hd, el g e

BRAKE & STEERING
MANIFOLD VALVE

ENGINE RPM PROPORTIONAL STROKER
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TECNORD FIELD OF EXPERTISE: Electro-Hydraulics and Electronics for: TLB- Tractor/Loader / Bucket

PIN 15.1503.017 TLB's (Tractor | Loader | Bucket) in action:

TLB Application
(Tractor | Loader | Bucket)

3- Auxiliary Functions
Proportional Pilot Pressure Control Manifold
. Extend-a-Hoe
. Left & Rigth Stabilizer
. Accessory implement
. 2X Reverse Criss-Cross Flow Pattern Control

Hydraulic Diagram

Electronic Controls

Multi-Function Finger-tip
Joystick Controller proportional control levers
with FRP Proportional Rollers and microprocessor-hased In-cabin Controls

i MMS (Machine Management System) I | FEAT :BW 4 I
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TECNORD FIELD OF EXPERTISE: Electro-Hydraulics and Electronics for: EDGE CUTTERS AND MOWERS

Tractor-mounted Edge Cuftters in action ......

Dual Path | 4-function Proportional
Valve System Mod. 15.1304.106

- Typical Input Flow: 50 Itimin
- Max. Work Pressure: 250 bar
- Load-holding valves

on REACH and LIFT
- FLOAT on HEAD ANGLE

CE
HEAD ANGLE REACH SWING I_II

£ Lt min 13 IF/min £-10 Lt mim

Ak By A3 11 Az B 13 4 miln

IIIJW..-: [=_F 1]

\ Lt WEI

Hydraulic Diagram

-

i
4

T Hz
L _[E:] ac
_—
CFa
h KT

Electronic Controls

In-cab
Joystick
Controller

s
Machine
Management
System

T

3 S min

Armrest
Multi-function
Control Panel

2-axes
Proportional
Inclinometer
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TECNORD FIELD OF EXPERTISE:

PIN 15.2104.016

Electro-Hydraulics and Electronics for:

Fll.i.‘.-r'l_ T
&

R

LRIMKER I
[O-16 Rfmin) i3

W2

WO TURRG FLiws
[O—%0 Hfmin)

3- Proportional Functions
Electro-Hydraulic Control Block

- Conveyor (Auger)
- Spinner
- Water moisturing

I

Electronic Controls

xS

=
&
=

i
WP ¥

[

[

-

Hydraulic Diagram

IN-CABIN CONTROL BOX
.Microprocessor-based unit
with Multi-Programmable functions
.Input | Output connections

to valves and accessories

GPS | GPRS
GSM Unit

Conveyor | Auger
RPM sensor

SALT SPREADERS AND SNOW PLOWS

Truck-mounted Salt Spreader Systems
and Snow Plows in action:

_...--;;:"'""fﬂ”ﬂ’fﬂ}rfrlfr,

_'! i ﬂ
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TECNORD FIELD OF EXPERTISE: Electro-Hydraulics and Electronics for: ROUGH TERRAIN TELEHANDLERS

Mod. HDS34 Flow Sharing Valves Mod. HDS30 Load Sensing Valve
with MLTIFD5 Closed Loop with MLTIFDS Closed Loop
Proportional Controls Proportional Actuators

Agadrmbling D oditon | Cabind ke

B0 + TILT: Dimecd Soifin g snsniisl joyssok
EXTEHD + ROTATION + AU : i wisl lwars
BD0E + EXTEHD + ROTATION + A LG Chosdd koop

- ]
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Wil e ol @ Coonirod) ' y 1/ GENIE
O o ;- ook haredle 5 < in-1 :
Saolenoid LS unboeding oalse it mnanus] osensd e
Peasure med ucing wale Tor pilot ol sup piy

by Terex

Kramer - Allrad

Manitou

Mod. HDS20 Open Center Valve ) 'y . Uncapaci 2
with MPP|/T0O43 Open Loop S, = R 79« " Pesieson P

* Maximum Forward Reach: :
H T = * Mercedes 175 HP Engine
Proportional Actuators : . 1<% w ¢ Myirostatc Transmiesion
* Three Steering Modes

* Frame Leveling

MMS Machine Management System e BT . T Bobcat—Douo san

S
I uks 4

with CAN-bus Communications Network

Machine Management
System Units
RT1 |:| T 4 !

RT1, RT2, RTS Ll Tortruraticn M essise ke

Theafa k! b B Wil relesn fes S keds al aech afd of T “back boie ™ of D AN bus rabaaeik

B = {CAN Lifes “deitch ®

LT o
Whish the AERAL PLATFORM aptioh & ectvated, RTI & dibsimaced ELECTROMIC RT:®
afwl Fepaced by ATS on T CAN il LikiT

ez Boom Extension Aerial Basket .
and Angle Sensor Radio Remote Control FARES’N ’ndUStr’es
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TECNORD STANDARD PRODUCT LINE:

MLT/FD5 CLOSED-LOOP PROPORTIONAL ACTUATORS

Functions :

Application Examples:
The WMLT-F0S /D elesre-hydravlic proporional aceator  has besn oesigned 1o shift a dinsctional comrol valve spodd efther

diregily (FL werskn) or by means of 3 servo-piston mechanically conmeciad to it (5F version]
The Intemal cosed loop postion conrod confguraion

of Mod. MLT-FD5-O makiss the vales spool achisve the mesired
oosition with accuracy levels approaching the performance of 3 senvo-vales, oy comtinuousy companng the s=t-poim of &
remate Mo SSIce (POlENtcmEier, Joysticl, Machine Managemsent Syslem) Win the 223-03Ck signal generatsd by 3
nigh-pracision Hall efact position ransduser.

Mounting Style "A": TECNORD Mod. TDV100
Features :

irol and bult-in glachtonics

Two independent proportional valves

Confrol configuration: bidirectional with MOTOR SPOOL center position for fail-safe retum to neutral in case of power loss

- Flow rate: 0.2 to 0.5 it'min max. flow requirement under normal control conditions
- Work pressure: 12 to 35 bar

. Hall effect / Contactless spool position sensor
- Excellent linear control on 100% of spool travel

- 8.5 mm standard control stroke from each side of NEUTRAL / 13.5 mm for FLOAT paosition in one direction only
- Mo "cross talking” between adjacent work sections

. Built-in Electronics

- ANALOG OPERATING MODE: +5Volts supply to external potentiometers or joystick controllers

" npyn
Mounting Style "B": Bucher HDS34
- CAN BUS OPERATING MODE: the remote control set point is processed via CAN bus according to 1ISO 11888 at 250 Khit's
by means of address-based (SAE J1939) or message-based (CANZ.0B) protocols

APPLICATIONS
Mounting Style "B":  Adapter Flange Mounting

- High performance proportional control of stackable or monoblock directional control valves
- Proportional control of varaible displacement pumps and motors
- Engine govermor RPM controls
Yy Directionzl Vaolve Body

Typical Control Configuration of a 2-Sections Proportional Valve
by means of a Dual-Axes Joystick Controller

M_T-FDS-Drwuw-F |-yyy

Mounting Style "C":

BOSCH-REXROTH Mod. SX14
Mounting Style "c": Double-Acting Servo-Piston

wyy - Directional wolve Booy \

& S

FL

Lo B rQe Qo

e MLT-FIE-Deem-5F -y

JE—
¥y
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TECNORD STANDARD PRODUCT LINE

Mod. TDV - 30

Mod. TDV - 40

Mod. TDV - 50

Mod. TDV - 100

TDV- Tecnord Directional Valves

Hydraulic Specifications:

Typical Input Flow Rate: 45 It/min
Max. Flow /section: 27 It/min
Max. Work Pressure: 280 bar

Controls :

ON-OFF: Direct Acting
PROPORTIONAL: Open-Loop / Direct Action
(with Standard PUSH-type Manual Overrides)

Optional: Bidirectional Manual Levers

Hydraulic Specifications:

Typical Inlet Flow Rate: 60 It/min
Max. Flow /section: 45 It/nin
Max. Work Pressure: 280 bar

Controls :

ON-OFF: Pilot Operated
PROPORTIONAL: Open-Loop /Pilot Operated
(with Standard PUSH-type Manual Overrides)

Optional: Bidirectional Manual Levers

Hydraulic Specifications:

Typical Inlet Flow Rate: 50 It/min
Max. Flow /section: 27 It/min
Max. Work Pressure: 250 bar

Controls :

ON-OFF: Direct Acting
PROPORTIONAL: Closed loop /Pilot Operated
(with Standard Bidirectional Manual Lever)

Hydraulic Specifications:

Typical Inlet Flow Rate: 90 It/min
Max. Flow /section: 70 It/nin
Max. Work Pressure: 280 bar

Controls :

ON-OFF: Pilot Operated

PROPORTIONAL: Open-Loop / Pilot Operated
(with Standard PUSH-type Manual Overrides)
PROPORTIONAL: Closed loop /Pilot Operated
(with Standard Bidirectional Manual Lever)

Service Cranes

Loader Cranes
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TECNORD FIELD OF EXPERTISE: Electro-Hydraulics and Electronics for: FORK LIFT TRUCKS

Multi-function Proportional
Valve System Mod. SF1202-CSB
for 2-Ton Electrical Fork Lift Truck

Electric Side-Shifter

. Typical Input Flow: 80 Itimin
. Max. Work Pressure: 280 bar
. Load-holding valves

on TILT and AUX. functions

SOLLEVAMENTO
5 Ih/nin (15-2 Tenl BRANDEGGID TRASLATORE ALSILIARI
™ Ib/min |£5-35 Tenl 16 Hmin T i b

210 ba 2W bar 2 bar 210 bar - - - 2 - — — Stand-up Drive
] L. 2 - = ot Electric Fork Lift

Hydraulic Diagram

Control Panels

Electronic Controls In-cabin

Proportional Roller
for LIFT & LOWER control
for STAKERS

Finger-tip
proportional control levers
and microprocessor-based

Multi-function — yyq 1achine Management System) MRS Staker

Joystick Controller
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TECNORD FIELD OF EXPERTISE:

PIN 15.1302.193

Electro-Hydraulic Control System
for Self-Propelled | Crawler-type
Aerial Platform

Electronic Controls

Base Control Box
for Self-Propelled
Aerial Platform

Electro-Hydraulics and Electronics for:

1

d

9%5"

Typical Input Flow :
Max. Work Pressure:
Control Configuration:

Joystick Controllers
Fingertip levers
Multi-function Grips

MMS - Machine
Management Systems

—_————— . .

30 Itimin
250 bar
dual-path proportional
control circuit

Aerial Basket
Radio Remote Control

2-axes
Proportional
Inclinometer

AERIAL PLATFORMS

Self-Propelled
Craler-type
Aerial Platform

Self-Propelled
Articulated
Aerial Platform

Self-Propelled
Scissor Lift
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TECNORD FIELD OF EXPERTISE: Electro-Hydraulic Valve System for: CVT (Continuously Variable Transmissions)

8 - Proportional Pressure Reducing Valves NEW HOLLAND T7000 Series
PIN 1 5' 1 503' 048 Manifold Block for CVT Transmissions

ACC

Electro-Hydraulic ‘ , el ol
SCh ematic AGRICULTURE

MAGNUM Series

Pressure (bar) vs. PWM Current (mA) diagram
for quick fill-up and soft engagement
of a wet-disc clutch

[
o

Press (bar) vs. Current (mA) Curve with

quick fill-up phase followed by a modulation
ramp

(%]
[=]

a
o

=
[=]

Mod. IP-PRZ-T059
. Proportional
= = Pressure Reducing Valve

I |-

Reduced Pressure [bar)

) 50 100 150 200 250 200 350 <00 450 SDOD 550 600 650 70O 750 200

current [ma)

Clutch Engagement
Typical Clutch Cycle:

- Preliminary “quick fill-up” phase at

top current until pressure begins to

raise within the cluctch piston chamber

Current (mA)

Reduced Pressure (bar

- Modulated Current ramp to generate

a “soft engagement” of clucth discs

16. Tecnord-Modena / Italy



TECNORD STANDARD PRODUCT LINE Tecnord Directional Valve Mod. TDV100

Mod. TDV100 Tecnord Directional Control Valve System TDV100 - IFCLG34 - SMLT-A/A5 - 2MLM - RES (90 It/min Max. Inlet Flow)

90/ 120 Itymin Max. Inlet Flow
70 It/min Max. Controlled Flow per section
280 bar Max. work Pressure

Stackable Configuration

Load Sensing / Pressure Compensated
- Open Center for Fixed Displacement Pumps
- Closed Center for Variable Displ. Pumps

- Manual control lever
- MLT/FD5 Closed Loop Prop. Actuators

- RPP/T043 Open Loop Prop. Actuators ——TDV102-MLT
——TDV102-MLM

TDV103-LES ! , T : — TDV103-RES

Left-hand end section

TDV102-MLT

Manual Control Section
and Closed Loop
Proportional Control
Actuator

_ASC/A TDV100.007/00

TDV102-MLM

Manual Control Section

TDV 102- MPP

Electro-hydraulic
proportional pilot =
pressure control ‘ = ‘ EV TO43/A—

~-TDV101-IFCM/IVOM
TDV103-LES- ~TDV103-RES

TDV101-IFCL 1 ‘ —
Inlet Section f | | © b
nlet Section for ‘ : ‘ CP2- G2/B2-

Fixed Dsplacement ‘ 1 | EV T043/B- 272

Pump System | e ‘ RPM—

-TDV102-MMP

I
~

TDV102-MLT- - ,
TDV102-MLM—— — = 2ol —Asc/B
E -FLT

TDV101-IVOL ‘ | 8] ¢ a y 1 E =

Inlet Section for | | % -GD

Variable Displacement I , : ol = I B ——ASC/A
Pump System .

@
T
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TECNORD FIELD OF EXPERTISE: Electro-Hydraulics and Electronics for: Vehicles with Stabilizers

Self Levelling System
Basic On-0ff Control System Proportional Control System

* BASIC ON/OFF CONTROL FOR SELF LEVELLING SYSTEM * PROPORTIONAL OUTPUTS FOR SELF LEVELLING SYSTEM
* VISUAL INDICATION OF ACHIEVED STABILIZED CONDITIONS TRUCK TOP VIEW * SAFETY INTERLOCKS BETWEEN LOWER AND UPPER

* GENERAL PURPOSE APPLICATIONS CABIN STRUCTURE FUNCTIONS.
* AERIAL PLATFORMS AND CRANES APPLICATIONS

[T
[4 FUNCTIONS ON-OFF CONTROL VALVE] 4 FUNCTIONS PROPORTIONAL DISTRIBUTION VALVE 4R AT REST

STABILIZATION OK

'ABILIZATION OK A

79 99 99 99

AT GROUND

ALL STABLIZERS
AT GROUND
WARNING/ALARM

® WARNING AL
SELF LEVELLING CONTROL UNIT ARM AT REST

Serial line RS232 Serial line RS232

—

Stakilizers Limit switches Stakilizers Limit switches
JE S Vo [ 8 [0 )

AUTOMATIC RALSING/LOVERING TOGGLE SWITCH

AUTD RETRACT
RAISING)
& AUTOMATIC RAISING/LOWERING TOGGLE SWITCH
——
Q AUTD RETRACT
AUTD EXTEND/LEVELLING (RAISING) EP
LOWERING T E—
——
|

AUTO LEVELING
LOWERING

RN

STABILIZERS
ALL RETRACTED

4 Functions On-Off MMS2020 - Self Levelling PC Interface - Calibration Window
Manifold Valve Contro! Unit e,

TDV100 - 4F Proportional
Distribution Valve

Utility Vehicles
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TECNORD FIELD OF EXPERTISE: Electro-Hydraulics and Electronics for: LIFT & LOWER CONTROLS

A ’ H t' [l - Ramp-up from 0 to max. speed
pp ’ ca , OHSI Lift Control - Riding at max. speed

sequence - Ramp-down from max. speed to creep speed
Coasting to a stop at creep speed.

. Stackers
. Commissioners
. Elevators for Commercial
and Public Areas

Lower Control - Ramp-up from 0 to max. speed

Riding at max. speed
sequence Ramp-down from max. speed to creep speed
Coasting to a stop at creep speed.

L O (t/min) Automatic Lift & Lower Control Mode

Single Effect
; O ©
cyl’nder Mast " LIFT LOWER

Commissioner type
Fork Lift Truck

Single Effect
Cylinder Mast

TN\

Lift & Lower Electronic Control |
and PWM driver Proportional
Roller Switch

Lift & Lower Electronic Control
and PWM driver

Power Unit and
Proportional Control
Manifold Block c ﬂ EL

BATTERY

Proportional Roller Switch
for Manual Lift & Lower Control
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TECNORD FIELD OF EXPERTISE:

Pressure Compensated Flow Regulators

- The addition of individual pressure compensators / pressure reducers
COMP.1 and COMP.2 allows to maintain preset flow rates across REG 1 and REG 2

regardless of varying load conditions. (Fig. 1)

- The function of PRESSURE COMPENSATORS CP2.1 AND CP2.2 is to maintain
a fixed PRESSURE DIFFERENTIAL across REG 1 and REG 2.
If for a given opening degree of REG2, a fixed pressure differential is maintained,
the flow going thru it remains constant (Bernoulii's law)

- If the load L1 increases, the LS1 signal will urge the pump to pressurize at a higher
pressure without affecting the flow rate across REG 2 (Fig. 2)

Electronic Compensation’s scope:

. To eliminate the PRESSURE COMPENSATOR SPOOL on stackable valves and to provide pressure compensation under variable

Electro-Hydraulics and Electronics for:

]

‘ LsC1

T4bar

CP2.1

tsc2 |

oo

14bar
CP2.2

J
ﬁ
|
L

T

Fig. 1

Al min}

load conditions by varying the opening of the DIRECTIONAL CONTROL SPOOL in response to the variation of LOAD SENSING SIGNALS

sensed by means of pressure transducers and a microprocessor-based control logic.
. The elimination of PRESSURE COMPENSATOR SPOOLS means:
- energy saving (thanks to the limination of the delta-p across the spool itself)

- reduced sized of directional spool valves
. LOAD SENSING
. FLOW SHARING

Hardware Description and Principle of Operation

———Froportional actaator WL T-FD5/T with Pressure Transducer TPT

(1) Control Joystick
Divectional controf valve ¥

Divectional controf valve 2

Proportional actuztor ML T-FD5/2 with Pressure Transducer TP2

Q (Iit'min)

. ANTI-SATURATION

. ANTI-STALL

- possibility to change the control mode of a given hydraulic function by switching
from an electronic configuration to another, such as:

. HORSE-POWER LIMITER

[}
=}

Jstk=18"
Weetp=3.24
W

3}

C=3.88mm

o

Jstk=18°
Weetp=3.5Y|
C=4.67mm

* S SR, . DP=15bar
o i . s s Q=3 It/min
e B [ . : : T

Microprocessor based efectronic controffer 25 27 v ' ' ' 3.7
Vsetp (Volt)

Rotale the JOYSTICK LEVER by 18 °along the Y-Y axis to generate a 3.5 Volt signal to the PROPORTIONAL ACTUATOR 1
In response to a 3.5 V input signal, the PROPORTIONAL ACTUATOR will generate a 4.67 mm STROKE OF THE DIRECTIONAL SPOOL

For a given CONTROL SPOOL PROFILE, let us assume that a 4.67 mm stroke generates a 9 It/min flow under "15 bar pump pressure", whereas
15 bar is the typical "stand-by pressure" of a Closed Center Load Sensing System
This condition is represented by the BLUE dotted line on the graph of Fig. 4
Let us assume that the JOYSTICK LEVER is rotated along the X-X to activate the PROPORTIONAL ACTUATOR 2 connected to
the DIRECTIONAL VALVE 2 and that in response to this command, a load-induced pressure of 45 bar is created in the circuit.
The Load Sensing circuit built into the valve system, will then urge the pump to build up (45+15)=60 bar pressure
Being the DIRECTIONAL VALVE SECTION 1 non-pressure compensated, if the SPOOL STROKE is still 4.67 mm, the 9 It/min flow rate
will increase by a significant amount corresponding to the square root of the delta-p variation from 15 to 60 bar (Bernoulli's law)
Conversely, if the system were equipped with means of measuring the delta-p variations, then it would be possible to modify
the DIRECTIONAL VALVE SPOOL STROKE to maintain the desired 9 It/min imposed by the "18 °rotation angle of the joystick",
that, in the end is the most intuitive reference point for the Machine Operator.
The required control system needed to accomplish the above modification of working parameters, should work as follows:
- Read the instant pressure surge from 15 to 60 bar
- Calculate the SPOOL STROKE reduction neeed to maintain 9 It/min under a 60 bar delta-p according to the Bernoulli's law algorithm
- Establish the correct correlation between the calculated SPOOL STROKE and the Vin (input signal) needed to produce it
by means of the control logic of the MLT-FD5/1 actuator.

As a result of the ELECTRONIC COMPENSATION, the control characteristic shall shift from the curve Q15 b (Blue)
to the curve Q60 (Magenta)

Jstck: 18
Wsetp:d.0v
C=4 B7mm
DP=15bar
Q=9 H/min

Q [min]

Electronic Pressure Compensation

4 - Data-base acquisition process
Data acquisition process

The flow metering characteristic of a directional spool designed for ELECTRONIC PRESSURE
COMPENSATION must be tested to determine the different FLOW (It/min) vs STROKE (mm)
characteristic under varying DELTA- PRESSURE (bar) conditions (Fig. 5)

To attain the graph of Fig. 5(FLOW vs. STROKE), a data acquisition process has to be
carried out to trace a set of (Delta-P vs. FLOW) curves.

A step / linear motor is used to increase the spool stroke by 1/10 mm at a time, while a
PROPORTIONAL FLOW REGULATOR creates a variable flow across the orifice

and consequently a variable DELTA-P that has to be recorded and then plotted into the set
of ( Delta P vs. Flow) curves

By plotting the acquired data-base by means of proper mathematical algorithms, it is now

Q(limin) vs € (mm) 55°C R0

dpet0Dker
Ptk

aprizokor
dpetatbor

apisnkor
db=tioba
dPetiObor
dpTiob

apeTavker
dp-200bsr

aps2inkor
bzt
- dpessbr

dpssbar

R

— dp=atbar

— dptashar

.
dPtashar

—— apemtar
dbtestu

dptishu
— dptashar

aps20star

|— apeibar

53

Corsa [mm]

Fig. 5
Performance Level / Example 1

The black / ragged horizontal line on the graph of Fig. 9 is the flow of a directional spool
set for 35 It/min under 40 bar load induced pressure

FLOW (It/min) and PRESSURE (bar)

et | Lo

i et e | B T P Tl P e P P
Ly

Sl

= pemerreon o

Time (sec)

e e T T e PPEL
\

o
e

If an instant peak pressure of 100 bar is applied, the transition time between the moment t

the pressure peak is sensed and the moment the spool retracts to maintain the preset flow
is about 100 ms,
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