
Service Center Training
directional proportional spool valves
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INTRODUCTION

DIRECTIONAL PROPORTIONAL
TEST VALVE

OR
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CLASSIFICATION OF PROPORTIONAL VALVES

Atos code: *A* Atos code: *T* (*L*)
Open loop control (without transducer feedback)
• Reference signal proportional to solenoid current
• Less expensive
• Less accurate
• Flow forces (external disturbance) are not accounted for

Closed loop control (with transducer feedback)
• Reference signal proportional to spool stroke
• More expensive
• More accurate
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DPZO-TEB-271-L5

Digital proportional directional valves, pilot operated, with one LVDT position transducer (main stage) and 

positive spool overlap. Designed for closed loop position control.

• Closed loop
• Positive overlap
• Piloted
• one LVDT
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DPZO-TEB-271-L5

Digital proportional directional valves, pilot operated, with one LVDT position transducer (main stage) and 

positive spool overlap. Designed for closed loop position control.

• Closed loop
• Positive overlap
• Piloted
• one LVDT
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DPZO-LEB-270-L5

Digital servoproportional directional valves, pilot operated, with two LVDT position transducers and zero 

spool overlap. Designed for closed loop position control. 

Avaiable from firmware 
versions ≥ D08.00• Closed loop

• Zero overlap
• Piloted
• two LVDT
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DPZO-LEB-270-L5

Digital servoproportional directional valves, pilot operated, with two LVDT position transducers and zero 

spool overlap. Designed for closed loop position control. 

• Closed loop
• Zero overlap
• Piloted
• two LVDT
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TRANSDUCER CALIBRATION PROCEDURE

 ZERO OVERLAP 

 

POSITIVE OVERLAP 

  
E-THT-8 S.10 

 

Pressure balance  
+ manual calibration 

Zero electrical reading in E-SW 
+ manual calibration 

E-THT-8  S.20 

 

Pressure balance  
+ electronic calibration 

Zero electrical reading in E-SW 
+ electronic calibration 

 

ZERO spool overlap

1. Static conditions

2. Line pressure 100 bar

3. Internal reference = 0%

4. Pressure(A) = Pressure(B)

5. Move the valve and check again

POSITIVE spool overlap

1. State machine: DISABLE

2. Valve signal actual → 0%
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TESTING PROCEDURE

• Flushing 3/5 min with triangular/sine wave

• Calibration of the valve (setting the zero of the transducer)

• Check response times (overshoot, response time)

• Check regulation curve

• Check frequency response (if possible)

ZERO spool overlap

1. Static conditions

2. Line pressure 100 bar

3. Internal reference = 0%

4. Pressure(A) = Pressure(B)

5. Move the valve and check again

POSITIVE spool overlap

1. State machine: DISABLE

2. Valve signal actual → 0%
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DPZO PILOTING AND DRAIN CHANNELS

Standard : 
• internal piloting
• external draining
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DPZO-LEB-SN-NP-270-L5
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CLOSED LOOP PILOTED PROPORTIONAL VALVES – HANDS ON

Practical session:

Closed loop piloted directional proportional 

(DPZO-TEB-271 S.10, DPZO-LEB-270 S.10, DPZO-LEB-271 S.20, DPZO-LEB-270 S.20)

1. Technical drawing overview

2. Positive vs null overlap

3. Calibration E-THT-8 S.10 & E-THT-8 S.20

4. Internal and external draining (blind plug installation)

5. Fail-safe position

6. Anti-rotation device installation

7. How to test the pilot valve (main stage open loop)
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DHZO-A-073-L5 + E-BM-AES

Digital directional proportional valve without position transducer and with positive spool overlap, for open 

loop directional controls with off-board electronic driver. 

Dither frequency

Coil 12 V 200 Hz

Coil 24 V 130 Hz

Open loop directional proportional valve Off-board electronics

• Open loop
• Positive overlap
• Direct
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DHZO-A-073-L5 + E-BM-AES

Digital directional proportional valve without position transducer and with positive spool overlap, for open 

loop directional controls with off-board electronic. 
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E-BM-AES

Digital drivers control the current to the solenoid of Atos proportional valves without transducer, according to 

the electronic reference input signal.

Power supply

Current output

Input reference
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DHZO-A-073-L5 + E-BM-AES

E-SW software

Valve datasheet

Analog input [%]

I [A]
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REGULATION CURVES

The spool geometry defines the regulation curve trend
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DHZO-AEB-073-L5

Digital directional proportional valve without position transducer and with positive spool overlap, for open 

loop directional controls with on-board electronic driver.

DHZO-A-073-L5

• Open loop
• Positive overlap
• Direct
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OPEN LOOP PROPORTIONAL VALVES – HANDS ON

Practical session:

Open loop directional proportional (DHZO-A-073, DHZO-AEB-073)

1. Technical drawing overview

2. E-BM-AES setup

3. Regulation setting: bias & scale

4. Regulation curve with & without regulation setting

5. Various spool types & their characteristic curves overview

6. Dither frequency effect on regulation curve
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DKZE-TID-171-D5

Digital high performance proportional directional valves, direct operated, with LVDT position transducer and 

positive spool overlap. Designed for closed loop position control.

• Closed loop
• Positive overlap
• Direct
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DLHZO-TEB-040-L3

Digital servoproportional directional valves, direct operated, with LVDT position transducer and zero spool 

overlap. Single solenoid and sleeve execution for best performance in closed loop position control. 

• Closed loop
• Zero overlap
• Sleeve execution
• Direct
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DLHZO-TEB-040-L3

The fail-safe position depends on the washers

• Closed loop
• Zero overlap
• Sleeve execution
• Direct
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TESTING PROCEDURE

• Flushing 3/5 min with triangular/sine wave

• Calibration of the valve (setting the zero of the transducer)

• Check response times (overshoot, response time)

• Check regulation curve

• Check frequency response (if possible)

ZERO spool overlap

1. Static conditions

2. Line pressure 100 bar

3. Internal reference = 0%

4. Pressure(A) = Pressure(B)

5. Move the valve and check again

POSITIVE spool overlap

1. State machine: DISABLE

2. Valve signal actual → 0%
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COUPLING TEB/TES DRIVER AND S.20 LVDT TRANSDUCER

1.

2.

3.

E-SW:

• Settings

• Flow

• (Pilot)

• LVDT Conditioning

Restore driver calibration

Select «Apply Bobbin Delta Calibration»

Write PWM value and select 

«Apply Bobbin Delta Calibration»
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CLOSED LOOP PROPORTIONAL VALVES – HANDS ON

Practical session:

Closed loop directional proportional (DKZE-TID-171 , DKZOR-TEB-170, DLHZO-TEB-040)

1. Technical drawing overview

2. Focus on positive overlap vs zero overlap (and sleeve execution)

3. Washers & their influence on the fail-safe position (DKZOR*170, DLHZO*040/060)

4. Calibration of positive overlap and zero overlap valves

5. General test procedure step-by-step (flushing, calibration, step response, regulation curve)

6. Driver replacement (and firmware configuration)

7. Driver + LVDT pairing

8. Spool replacement DKZOR
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