
TECNORD STANDARD PRODUCT LINE

1. Tecnord-Modena / Italy

TRANSMISSION VALVES



TECNORD FIELD OF EXPERTISE: Electro-Hydraulic Valve System for:

10. Tecnord-Modena / Italy

AGRICULTURAL TRACTORS



TECNORD FIELD OF EXPERTISE: Electro-Hydraulics and Electronics for: 

           SHANTUI  CRAWLER DOZER

   XUANGONG DOZER Mod. SD7

   BRAKE & STEERING          POWERSHIFT VALVE SYSTEM

     MANIFOLD VALVE

       IN-CABIN  CONTROLS

            XUANGONG DOZER Mod. SD7  in action

ENGINE RPM PROPORTIONAL STROKER
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CRAWLER DOZERS



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



TECNORD FIELD OF EXPERTISE: Electro-Hydraulics and Electronics for: 
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EDGE CUTTERS AND MOWERS



TECNORD FIELD OF EXPERTISE: Electro-Hydraulics and Electronics for: 
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SALT SPREADERS AND SNOW  PLOWS



TECNORD FIELD OF EXPERTISE: Electro-Hydraulics and Electronics for: 

7. Tecnord-Modena / Italy

ROUGH TERRAIN TELEHANDLERS



TECNORD  STANDARD PRODUCT LINE:
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MLT/FD5   CLOSED-LOOP PROPORTIONAL ACTUATORS



TECNORD STANDARD PRODUCT LINE

    

Typical Input Flow Rate: 45 lt/min

Max. Flow /section: 27 lt/min

Max. Work Pressure: 280 bar

ON-OFF:  Direct Acting

PROPORTIONAL: Open-Loop / Direct Action

 (with Standard PUSH-type Manual Overrides)

Optional: Bidirectional Manual Levers

Typical Inlet Flow Rate: 60 lt/min

Max. Flow /section: 45 lt/nin

Max. Work Pressure: 280 bar

ON-OFF:  Pilot Operated

PROPORTIONAL: Open-Loop /Pilot Operated

 (with Standard PUSH-type Manual Overrides)

Optional: Bidirectional Manual Levers

Typical Inlet Flow Rate: 50 lt/min

Max. Flow /section: 27 lt/min

Max. Work Pressure: 250 bar

ON-OFF:  Direct Acting

PROPORTIONAL: Closed loop /Pilot Operated

 (with Standard  Bidirectional Manual Lever)

Typical Inlet Flow Rate: 90 lt/min

Max. Flow /section: 70 lt/nin

Max. Work Pressure: 280 bar

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)
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TDV- Tecnord Directional Valves



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



TECNORD FIELD OF EXPERTISE: Electro-Hydraulics and Electronics for: 
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AERIAL PLATFORMS



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



TECNORD STANDARD PRODUCT  LINE

  Mod. TDV100 Tecnord Directional Control Valve System TDV100 - IFCLG34 - 3MLT-A/A5 - 2MLM - RES (90 lt/min Max. Inlet  Flow)

 -  90 / 120 lt/min  Max. Inlet Flow

 -  70  lt/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

TDV103-LES

                ELECTRO-HYDRAULIC DIAGRAMS Left-hand end section

TDV102-MLT

Manual Control  Section

and Closed Loop

Proportional Control

Actuator

TDV102-MLM

Manual Control Section TDV100 - 2MLM-1MLT - IFCMG1" - 1MPP  (120 lt/min  Max. Inlet  Flow)

TDV 102- MPP

Electro-hydraulic

proportional pilot

pressure control

TDV101-IFCL

Inlet Section for

Fixed Dsplacement

Pump System

TDV101-IVOL

Inlet Section for

Variable Displacement

Pump System
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Tecnord Directional Valve Mod. TDV100



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



TECNORD FIELD OF EXPERTISE: Electro-Hydraulics and Electronics for: 

to - t1 Ramp-up from 0 to max. speed

t1 - t2 Riding at max. speed

t2 - t3 Ramp-down from max. speed to creep speed

t3 - t4 Coasting to a stop at creep speed.

t4 - t5 Ramp-up from 0 to max. speed

t5 - t6 Riding at max. speed

t6 - t7 Ramp-down from max. speed to creep speed

t7 - to Coasting to a stop at creep speed.

27. Tecnord-Modena / Italy

LIFT & LOWER CONTROLS



TECNORD FIELD OF EXPERTISE: Electro-Hydraulics and Electronics for: 

4 - Data-base acquisition process 

- The  addition of individual pressure compensators / pressure reducers Data acquisition  process

  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 flow metering characteristic of a directional spool  designed for ELECTRONIC PRESSURE

COMPENSATION  must be  tested  to determine the different FLOW (lt/min) vs STROKE (mm)

- The function of  PRESSURE COMPENSATORS CP2.1 AND CP2.2 is to maintain characteristic under varying DELTA- PRESSURE (bar) conditions (Fig. 5)

   a fixed PRESSURE DIFFERENTIAL across REG 1 and REG 2.

   If for a given  opening degree of REG2,  a fixed pressure differential is maintained, To attain the graph of Fig. 5 (FLOW vs. STROKE), a data acquisition process has to be

   the flow going  thru it remains constant (Bernoulii's law) 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 

- If the load L1 increases,  the LS1 signal will urge the pump to pressurize at a higher PROPORTIONAL FLOW REGULATOR  creates a variable flow across the orifice 

  pressure without affecting the flow rate across REG 2 (Fig. 2) and consequently a variable DELTA-P that has to be recorded and then plotted into the set
         Fig. 1 Fig. 2 of ( Delta P vs. Flow) curves 

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

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

  load conditions by varying the opening of the DIRECTIONAL CONTROL SPOOL in response to the variation of LOAD SENSING SIGNALS possible to get the desired FLOW vs. STROKE curves  at varying DELTA-P :

  sensed by means of pressure transducers and a microprocessor-based control logic.

. The elimination of PRESSURE COMPENSATOR SPOOLS means: - possibility to change the  control mode of a given hydraulic function by  switching

- energy saving (thanks to the limination of the delta-p across the spool itself)   from an electronic configuration to another, such as:  

- reduced sized of directional spool valves

. LOAD SENSING . ANTI-SATURATION . ANTI-STALL

        . FLOW SHARING . HORSE-POWER LIMITER

Fig. 3

Fig. 5

Performance Level / Example 1

The black / ragged  horizontal line on the graph  of Fig. 9  is the  flow of a directional spool 

Fig. 4 set for 35 lt/min under 40 bar load induced pressure

1. Rotale the JOYSTICK  LEVER by  18 ° along the Y-Y axis  to generate  a 3.5 Volt signal to the PROPORTIONAL ACTUATOR 1 

FLOW (lt/min)  and PRESSURE (bar)

2. In response to a 3.5 V input signal,  the PROPORTIONAL ACTUATOR will  generate a 4.67 mm STROKE OF THE DIRECTIONAL SPOOL 

3. For a given  CONTROL SPOOL  PROFILE,  let us assume that a 4.67 mm stroke  generates a 9 lt/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

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 

5. Being the DIRECTIONAL VALVE SECTION 1 non-pressure compensated, if the SPOOL STROKE is still 4.67 mm,  the 9 lt/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)

6. 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 lt/min imposed by the "18 ° rotation angle of the joystick", 

that, in the end is the most intuitive reference point for the Machine Operator.

7. 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 lt/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.       Time (sec)

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

8. As a result of the ELECTRONIC COMPENSATION, the control characteristic shall shift  from the curve Q15 b (Blue) the pressure peak is sensed and the  moment the spool retracts  to maintain the preset flow rate, 

to the curve Q60 (Magenta) is about 100 ms,
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Electronic Pressure Compensation




