FluidHaus

0-350 Bar (0-5075 PSI)

Proportional Directional Valve, NG6-NG32 (D03-D10)
Series: VSP, VSPE, VSPEF

L3
/

Features

e  Proportional directional control valves with variable spool
position/output flow from an analog variable input signal.

Either +/-10VDC or 4-20ma input available.

Proportional coil direct spool drive type

Standard subplate mounting pattern

High precision control for position or speed/flow of an ac-
tuator

Available without electronics (P) for PWM driven coil or

separate driver card.

On-board electronics (PE) for “plug and play” ease of set-
up

Spool position feedback (PEF) for fast response, and higher

0-1600 lpm (0-421 gpm )

precision control. PEF: 2-Stage
Ordering Details
Code Type Symbol Available Sizes
\% Valve - L e
P [Proportional N AR 4
S Subplate Mount (ref. page 6 for ampli- 6.10, 10H, 16,
fier card, purchase 25,32
Type separately) P T
- - -
PEF (I‘ef page 6-8 for PE | Proportional with El:lll
erlng dlagrams) on-board electronics ..- 6, 10
Code Size PT
6 NG6 (D03) PEF |Proportional with on- |§|. A B 4
. . 10 NG10 (D05) board electronics and Il X 6, 10, 10H, 16,
Size (mounting pattern) -
16- . . - tion feedback 25,32
6 (page 3-5 for dimensions) 10H ING10 (D05) 2-Stage posttion feecbae P T
16 NG16 (D07)
25 NG25 (D08)
32 NG32 (D10) 3 Position Available on | Available
Valve Type | on Size
C Spool Configuration C P, PE, PEF |6, 10, 10H,
16, 25, 32
Size Type B RE PEF l
6 |Code/lpm|7,15,26]7, 15,26 8, 16,32 C2 P, PE, PEF |6, 10, 10H,
10 |Code/lpm| 30,60 | 30,60 | 25,50,75 16, 25, 32
Spool Flow — | 10H | Code/lpm| 50, 85 - [25,50, 100
200- f ¢ Ap=10bar (145psi) 16 |Code/lpm| 100,150 - 125,200 0 PE, PEF 6,10
25 | Code/lpm| 220, 325 - 220, 300
32 | Code/lpm| 360, 520 - 400, 600 5
N P, PE, PEF |6, 10
24- | Supply Power: 24 =24VDC
Code | Valve Description NE PEF 10H. 16
DiE 25,32
D7- | Electrical Connection D P 3 Pin, DIN 46350 ’
D7 | PE, PEF |DIN type DF31, 7-Pin i
round connector N2 P, PE,PEF 16,10
10- | Command Signal: 10 =+/- 10VDC, 4 = 4-20ma (blank for VSP valves)
1,3
Size 10H, 16, 25, 32 Two Stage Valves N2 PEF 10H, 16,
Pilot Valve Supply 25,32
. . Code (Supply
II- | Pilot Supply Options 1
PP P 1I Internal pilot, Internal drain (Standard) R PEF ;(S)H?:Zl 6,
EI External pilot, Internal drain i
IE Internal pilot, External drain RN'? AB PEF 10H. 16
1 Series EE External pilot, External drain X ).l;—J( L] 25, ?;2
P

Example Part Number: VSPEF16-C200-24-D9-10-1I-1
FluidHaus

'"BtoTand P toB are half flow to aid in linear input signal for 2:1

ratio cylinders

2 A and B to T in center position is open 3% of spool travel
3 A and B to T in center position is open 2% of spool travel

V.
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Technical Specifications

General VSP VSPE VSPEF
size] 6 | 10 | 10H [ 16 | 25 [ 32| 6 |10| 6 | 10 [10H| 16 |25 32

Installation Optional, horizontal recommended
Ambient Temperature °C -20 to +50
Weight kg |20 ]66 | 78 [134]182|422] 22 |68] 24 [ 65| 87 [ 112 [16.8]315
Hydraulic
Max. operating |A, B, P Ports bar 315 | 350 315 315 | 350
pressure T Port bar 210 Ref. pilot valve 210 210 Ref. pilot valve
Fllot Oil Vol. req. for 100% spool cm?® - 17 | 46| 10 |265 - - 17 | 46 | 10 | 265
Pilot Oil flow at X and Y port Ipm - 3.5 55 7 |15.9 - - 4.1 85 |[11.7| 13
Pilot valve supply pressure required | bar - 100-315 100-350 - - 25-315

Port T, internal pilot| bar - 3 - - <10
pot Valve Max Efl’cﬁ T, External bar ; 315 | 250 | 250 | 150 ; ; 315 | 250 |250 | 250

Port Y bar - 3 - - <10
Nominal flow at at Ap=10bar om 12” 30, | 50, |100, |220. | 360. 175', 30, 186', gg: gg: 125, 220, | 400,
(145psi) 26, 60 85 150 | 325 | 520 26. 60 30 | 75 | 100 180 |350| 600
Max. flow Ipm 42 | 75 170 | 460 | 870 |1600| 42 | 75| 80 | 180 | 170 | 460 |870|1600
Fluid Mineral based oil
Fluid Temperature °Cc -20 to +80
Fluid viscosity range mm?%s 20 to 380
Fluid Cleanliness ISO 4406 class 20/18/15
Fluid Cleanliness Pilot Valve - ISO 4406 class 17/15/12 - - ISO 4406 class 17/15/12
Hysteresis % <5 <6 <5 <01 <1
Reversal Error % <1 - <1 <0.05 -
Response Sensitivity % <0.5 - <0.5 <0.05 <0.5
Electrical
Supply voltage vDC 24 (35 max., 21 min,)
Command Voltage Ref. page 6 for controller options +/-10VDC or 4-20ma
Max current per Solenoid Amps 2.5 1.5 2.5 3
Solenoid Coil |Cold valueat20°C| Q 2 4.8 2 27 | 3.7 2
Resistance Max. hot temp. 0 3 7.2 3 4.05 | 5.55
Duty % 100
Max. Coil temp °C 150
VValve Protection to DIN40050 IP65
Amplifier cur-  [Max. continuous A - 1.8 <2
rent consump-
tion Max. impulse A - 3 3
Electrical Connector 3 Pin, DIN 46350 DIN type DF31, 7-Pin round connector
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’ Dimensions (mm) : VSP without electronics
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olenoid valves.
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69 24 ~__
1435 107 19.2 I~ (5) O-rings, 12x2 68.0
201 924
211.7
306.4 NG10 Subplate Mounting Pattern
(5) @ 10.5 MAX.
b
(4) M6 thread,
12mm deep A
VSP10H
SP10 VSP16
48
273
N 45 i 45
kel i | .
o A 8 J
B J ~ N
= 8 ] (4) Mounting bolts, M10x60
% - u@_ — (2) Mounting bolts, M6x60
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NG10H Subplate Mounting Pattern (3] oo 2202 (B B 2 Tport) II\K_}I 6, §ul)p_lat_e E/I guEtTg_Pfttfn_ll
(4) O-rings, 12x2 (A, B, P and T ports) (5) 1.2 MAX. i B! ‘¢ A~ (#- -
(2) 10.82x1.78 (X and Y ports) = - H & ! 1
! —Gy x| ¥ Loy b
4) M6 thread, | i AT I i a : I , : T [ %
12mm deep rD Ta | — = | o | ! | |
T b~ i ts :
pis il ol P ACRS
! v i - T i : v
(2)¢6,3MAX,/!' Y'q} 'q} ! Lo ._._(%- _______ ¢_ ..... g
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(6) Mounting bolts, M12x60, o0
IS
2 220 ~ ﬂ
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| = |
— =} -
122 191 53 176 — 22 254 70 197 +
/ 365 (4) O-rings, 42x3 (A, B, P and T ports) /
/ (2) 19x3 (X and Y ports)
(4) O-rings, 27x3 (A, B, P and T ports) NG25 Subplate Mounting Pattern
(2)19x3 (X and Y ports) NG25 Subplate Mounting Pattern N
la 130.2 5
Note: PL' !
. |
X = External Pilot Pressure AT T AR T LT : bod
! > ! L 1 — _@-_- 0
Y = External Pilot Drain | _l’e}\\“ grapy) i?)_' | 1 I b z
. . | \ AN AN |
Mating surface recommendation: b | B ‘i—/ AN 2 TX I — I
' 1 1 12 8 '
0.01/100mm | . -~ P =T v
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Dimensions (mm): VSPE with on-board electronics

VSPE6
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NG6 Subplate Mounting Pattern
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(4) M5 thread

VSPE10 (4) Mounting bolts, M5

112.7

47.7

12.3

(5) $10.5 MAX.

_________________
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—] (4) M6 thread, 7@7I 7@7 :
j— 12mm deep \|¥q} {P» -y
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Note:

X = External Pilot Pressure
Y = External Pilot Drain

(4) Mounting bolts, M6

Mating surface recommendation:

[Z710.01/100mm

048%
7
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Dimensions (mm): VSPEF with on-board electronics and position feedback
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VSPEF10
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- T
VSPEF25

~ . o0
e | | .
Note: . > ¢ I ! ib §
X = External Pilot Pressure | *@ﬁ' D 1’-5%‘7)( ! AT
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Electrical, VSP valve electrical connection and amplifier card (ordered separately)

b 16
. . . 5V 1 =24 v=
Amplifier Card Circuit AMP-VSP e Y " LT
| f Y
I———-(—b_3_2 . ——< +10 V /50 mA 15V a——f DC %E%s, L
Enabling / | wox | TEEET N T i ' _T_b;">_1 N Cet 700 4
z16 | RS '.I ' [ b2, -
R G T_D__: e — ! Safety logic e . ;t_b i ;jj-
________ ('2_32‘ REEEE ON :Y__________H"': : i LoV o~
1 0LHOV . 210 . J , , . ! b 1o > Ground
! Uy R RAR v ] h .
Setpoints 1 ' B min Lvdt. LS W .
’ : _ovezi2] ek CTTTT II_ ______ Lo a | | sV VSP Valve Electrical
- 1 ! .
I:]ﬁ“” ! : i | 4 |, Connections, DIN 46350 Form A
Ugg 010V :__b_19 |:]1° k | ! K 1 —{< i >— H"
! | 10k 1 | 1z4
: Ugg %210V :__2_8_ - | i Np B‘HA %Np N : i S>—
[ 72 +——= -1ovis0 maA 1 am ’HA ' *UKI |
! 1 A |
} : :ﬁ\ Y Qa : 'K :Iljia > ‘B\ Solenoid A Solenoid B
! amax. -max ! b8y
| 1 I T
\ ! ! | ~
85.40 V= b 20 L . | e % y To Amplifier To Amplifier
0V @ Q
1 | s 1 !
Ramp off | a B \ | o
A %ﬁ"“’ e maling t--deoc S b2; !
ainiie Gl \b24y '
| AC 4= == !
‘ Osz./Dem. P 14_.
i a B i - - - .I
Test-Actual value 0,10V 228 | 10k ‘
—_C-- T_E |
i E;z:s v ‘
-1
H j 24V ‘ ! 1 ‘
ov 726 24v=__ , AT i
Error | max.01A I i : |
1
Iy 24V | Lol \
Advice Un=ov o0V CZ—1§$‘ E'J]_‘:_ }
i <03V i

“ON” LED green = Enabled

“Ug” LED red = Ug < Ug min.

“Ramp Off” LED yellow = Ramp off,

“Max.” = Gain Adjustment (100-50%)

d Qb
“0” = Zero Adjustment (+10%) <
AQa
+0.3...0.5V r_
-Ug U
l-0.3... ).5V
vQb

“Lvdt” LED yellow = Cable break.

Amplifier Card Holder Part Number:

AMP-VSP-Holder

Screw
Terminals

FluidHaus

Amplifier Card Part Number:
AMP-VSP

“AT” = Ramp Adjustment
Qa

Amplifier Card Specifications

Dimensions

100mm x 160mm x 35mm

Plug Connector

DIN 41612 —F 32

Ambient temperature range

0°C ~ +700°C , storage temp. —20°C to +70°C

Power supply
Up to b16/b18 and b2/b4

24VDC nominal supply voltage (21 min. to 40V max.)
Rectified AC voltage U,m=21~28V (single phase, full-wave rectified)

Smoothing capacitor
b28/b30 —b2/b4

4700 WF, 63V (ELKO) at ripple > 10%

Solenoid 2.7A125W 3.7A/50W
Power Consumption max. 35W max. 60W
Current Rating max. 1.5A Max. 2.5A
Solenoid Output (square wave, _ _
pulse modulated) b6-b8/z2-z4 Imax. =2.7A Imax. =3.7A

Input signal (setpoint)

0~ +10V summing optionally to b10, z8. z10, z12, z14/b14; Ri=10kQ

Signal Source

Potentiometer R>1kQ
Supply +10V b32 (50mA), -10V z22 (50mA) or external source

Actual value feedback

Osci b26 = 10.2Vrms/7.8kHz
Test point z28* = 0~ +10V

a\ (B
a/\B/" At z16, U=8.5 ~40V; e.g. 10V from z32 via bridge
l Qb \G/ Enable, Output stage LED (green) on front plate lights up
Ramp off At b20, U=8.5~40V (or connect to b22)
T min. = 0.05s - - 3
T max. = 58 Solenoid cable: <20m with 1.5mm

169-201

Cable length and cross sections

20m-50m with 2.5mm?
Position Transducer: max. 50m at 100 pF/m
Supply and capacitor 1.5mm?

Short circuit proof output

Output stage to solenoid, Signal to position sensor, Potentiometer supply

Special features

Open circuit supervision for actual value cable

Position control with PID

Clocked output stage

Rapid energizing and de-energizing for fast response

Ramps with quadrant recognition

Deadband compensation in valve center position, adj, £0.5V
Disconnectable ramp

Fault indication

-Open circuit of actual value cable
-Ug too low

-+15V stabilization

Z26: Switching output
No fault +24V (max. 100mA)
Fault 0OV

Caution: Power zero b2 and control zero b12 must be bridged
Power supply distance connected directly to valve DIN plug <Im
At greater distances connect control zero separately to ground

*Values for potentiometer in end position (cw) and for “zero potentiometer” in zero position

6
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Electrical, VSPE on-board electronics

+24\VDC
Pin D: 0 to +10VDC or 12 to 20mA causes flow from P to A and B to T port
0 to —10VDC or 12 to 4mA causes flow from P to B and A to T port o ovDC
Pin C and F: Do not connect. 9
O ©,
Connection Cable recommendation: <25m length, 5 x 0.75mm? G e
<50m length, 5 x 1.0mm? (D) Reference actual position
External diameter 6.5 to 11mm
Connect shield to PE on the supply side only +10VDC/4...20mA signal input

Reference input

Electrical Connector, 7-Pin
Part Number: D7

75
(R O
= : ) =

e} /1

[e%) ———— |

u = =

Ramp Adjustment
Interface | Integrated electronics (OBE) | Valvel

L e

Command Value | | amplifier P J
S U /1 O

| |E| U Ramp ] T “
Reference 1 gy tor ¥ '
| | | ! generator Controller |
| | I ! — > Output stageS)i
vy ! ~

| | | ! %‘J Step function lJ| 8
i i i | generator [ :
! i Under voltage !
| | | . recognition ® |
S Interlock '
i1 Ol —
| | | ! Power supply i
Supply 24VDC'! U + Ui !
Voltage gND !! _Ox‘ |
Shielded | | i
Conductor 2*¥ 1+ ! | = H
|.J_.| S U U S |

2 PE is connected to the valve housing

)
) Protective conductor screwed to the valve housing and cover
;Ramp can be externally adjusted from 0 to 2.5sec on T, or Tgown
)

A~ W

® Output stages current regulated

Low Voltage detection is not carried out for VSPE10

2]
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Electrical, VSPEF on-board electronics and feedback

+10VDC/4...20mA actual position Electrical Connector, 7-Pin

PinD:  0to+10VDC or 12 to 20mA causes flow from P to Aand B to T port
+24VDC Part Number: D7

0 to —10VDC or 12 to 4mA causes flow from P to B and Ato T port
Pin C: Reference contact, R>50KQ for +/-10VDC and R>100Q for 4 to 20mA
Pin F: Actual spool position from LVDT. Value should mirror input at Pin D

5

= i
%[ Lmt

ovDC

O]

Reference actual position

Connection Cable <25m length, 5 x 0.75mm?
recommendation: <50m length, 5 x 1.0mm?
External diameter 6.5 to 11mm
Connect shield to PE on the supply side only

VSPEF6/10 electronic circuit

28.6

+10VDC/4...20mA signal input

Reference input

| Interface | Integrated electronics (OBE) | Valve |

|_|"'| — - Valve Top View
D! i Differential |

+ Ui
ov
— Ui

Supply +24VD Oscillator

Voltage GND

Shielded
Conductor "

Command Value ‘| | ! amplifier

Reference! ! ! Ramp »
| | | ! generator Controller
P!

Actual Value! |-|—| | Actual value /N

|l

Reference i !C' |
! ! H i Under voltage
| | | H recognition
i i i | Interlock
i | i ! Power supply
||
||
||
I

Sensitivity

"PE is connected to the valve housing
2 Ramp can be externally adjusted from 0 to 2.5sec on Ty, or Taown
% Zero Point is externally adjustable

VSPEF10H/16/25/32 electronic circuit

Logic o )

‘ bias current Bias current A col;gceﬂ’?er |
| 4} Solenoid A

\ E f

i Command 10V ‘

Value Output stage A

Command Value p _@ Controller : |

Reference E u —> —— @—T
wiomA L {  Solenoid B

P
IE!\as current B c?]lriwgslr\wér Output stage Bi
4-20mA )
Switch on ;‘Z'_

current i

limitation
Supply +24VD A ‘
Voltage GND g

|
Oscillator ‘
\
Qutput ref. |
\
Ll
b4

Monitaring

—— @ —O— - — - — - — -

Cable break
recognition

Reference ¢ ?j
i
| 4Eﬁ
+-0V
Actual Value F@ Elr

+ Outputs

TPosmon transducer
main stage

-

4mA Zero point
0]

| +-10mA
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