£\ RS(E)H5-16

DIRECTIONAL CONTROL VALVES
| KE 2057| 11/14 |
Dn 16 mm | pmax 32 MPa |Qn 400 dm/min

Pilot or hydraulic operated directional control
valves RS(E)H5-16 are used to control start,
stop and direction of flow in hydraulic circuit.

Installation dimensions according to DIN 24 340, ISO 4401,
CETOP RP 121H-07 | pilot or hydraulic control | high
reliability | manual override (only for RSEH) any working

position
A B
a >< I A b
=/p PT TT LN

FUNCTIONAL DESCRIPTION

Pilot operated directional control valves RSEH5-16 consist of solenoid operated directional control valve RSE4-06 (see
KE2020) and the main valve with connection surface according to ISO 4401 (CETOP 7), whereas RSH5-16 valves consist
of the main valve only. Both pilot and hydraulic operated directional control valves are available in several configurations
and spool types. To avoid pressure surges in hydraulic system the spool switching time of the main valve can be adjusted
using orifices or double throttle check valve in both manners of control (see ordering code). Both pilot and drain
connection can be either internal or external. Surface threatment of pilot and main valve housing is phosphate coated,
solenoids of type RSEH are zinc coated.

ORDERING CODE

Rs | [5-16[ [ [ [ |/[[] DuD 1

RS Directional controﬁI 1 Design number
MANNER OF THE CONTROL CONNECTOR EQUIPMENT (RSEH ONLY)
H hydraulic L connector with LED
EH pilot A connector with LED and
5 Innovation stage quenching diode
no code standard connector
NOMINAL SIZE | according to DIN 43 650
16  Dnl6/NG16 |
PILOT VALVE SUPPLY (RSEH ONLY)
NUMBER OF WORKING POSITIONS no code internal supply, internal drain
2 two positions (4/2 way) }7 Y internal supply, external drain
3 three positions (4/3 way) X external supply, internal drain
SPOOL TYPE | XY .external supply, .external dra.in
see Spool type and symbols | v internal suppl)f, internal drain,
pre-load valve in port P
VERSION | VY internal supply, external drain,
see Spool type and symbols | pre-load valve in port P

SWITCHING TIME ADJUSTMENT
no code without control
c orifice
M double throttle/check valve

SOLENOID VOLTAGE (RSEH ONLY)
230U 230V AC, 50(60)Hz (*)
115U 115V AC, 50(60)Hz (*)
048U 048U AC, 50(60)Hz (*)
048S 48V DC
024S 24V DC
0128 12V DC

(*) Connector with rectifier
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A\ RS(E)H5-16

PILOT VALVE

The pilot valve can either be two or three positional. Two positional (4/2 way) pilot valves are manufactured in the one
or two solenoid configuration. Control spool of the two positional pilot valve with one solenoid is moved in one direction
by a solenoid and returned back to its initial position by a spring. Control spool of two positional pilot valves with two
solenoids is moved between two end possitions. For special application, 2 solenoid 4/2 way pilot valve is also available
with detent assembly in both end possition. The spool of such a valve is held in one of the end positions until being
released and moved to the opposite end position. Control spool of 3 positional (4/3 way) pilot valve is moved from its
central position in both direction to the left or right end position by one of two solenoids and returend back to its central
position by springs. For safety purposes the solenoids are equipped with manual override.

MAIN VALVE

Number of positions of the pilot valve determines number of positions of the main valve. Control spool of 4/2 way main
valve is either positioned between initial and end position by one-solenoid pilot valve or between two end positions by
two-solenoid pilot valve (with/without detent assembly in both end positions). The control spool of 4/3 way main valve
is held in the central position by two springs and moved to the end positions by the pressure from pilot valve. As soon as
the pilot pressure relieves, the main spool returns to the initial (central position). The pilot and the drain connections
can be internal or external:

- internal drain, internal pilot: T ports of both valves are connected, control and working pressure are the same,

- internal drain, external pilot: T ports of both valves are connected, control and working pressure are independent,

- external drain, internal pilot: T port (pilot) connected to port Y (main), control and working pressure are the same,

- external drain, external pilot: T port (pilot) connected to port Y (main), control and working pressure are independent.
(*) A pre-load valve in port P must be used in 4/3 way valves with internal oil supply of the pilot valve and spool types C,
L and H. Such a valve increases flow resistance and thus increases the pressure in pilot valve to the level required for
main spool positioning.

DOUBLE THROTTLE/CHECK VALVE

To avoid pressure surges in the hydraulic system controlled by directional control valve of type RS(E)H, the speed of
main spool movement needs to be reduced using double throttle/check valve of sandwich plate design. Such a device
consists of two opposite located throttle check valves that limit flow in one direction and provide free return in reverse
direction. The flow rate in both channels is adjusted by the screw with internal hexagon. Installation dimensions of
double throttle/check valve corresponds with Dn06/NG06 (CETOP 3) size. The valve can be used according to the
desired throttled port. Both check valves in port A and B are equally arranged in the valve body (arrangement matches
the symbol on the nameplate of the valve).

DELIVERY

Directional control valves RS(E)H5-16 are delivered assembled. Spare parts and mounting screws are not included in the
package. These must be ordered separately.

INSTALLATION, SERVICE, MAINTENANCE

Directional control valves RS(E)H5-16 are designed for panel installation. They are being mounted by 2 screws M6x40
DIN 912-10.9 with torque 8Nm and 4 screws M10x45 DIN 912-10.9 with torque 40Nm. Valves can be installed in any
working position. The reliability of the valves is conditional upon use of prescribed working fluid, especially its
parameters such as purity and temperature. It is required that the contact surfaces of the valve must be clear and intact
before installation. O-rings must not be disshaped or demaged by any means. Flatness deviation and roughness of the
subplate shall not exceed 0,01/100 mm and Ra = 1,6 um respectively. Directional control valves RS(E)H9-16 do not
require any special maintenance.

SPOOL TYPE

In the ordering code, the spool type is understood as the spool type of the main valve. The spool type together with its
position determines the interconnection of P, A, B, T channels.
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4\ RS(E)H5-16

TECHNICAL DATA

Technical data Symbol Unit Value
Nominal size Dn mm 16
Max. flow Quiax dm®/min 400
Max. operating pressure in ports P, A, B Pmax Mpa 32

Max. operating pressure in port T

internal pilot oil drain PMAXT MPa 10
external pilot oil drain 25

Max. pressure in port X for the pilot valve

internal pilot oil supply Praxx MPa 32

external pilot oil supply 32
Max. pressure in port Y

RSEH Praaxy MPa 10

RSH 10
Hydraulic fluid Hydraulic oils of power classes (HL, HLP) according to DIN 51524
Pressure drop Ap MPa see Ap = f(Q) curves
Min. required pilot pressure PMIN MPa 0.4
Viscosity range \ mm?%/s 10... 400
Maximum degree of fluid contamination Class 21/18/15 according to ISO 4406 (1999)
Fluid temperature range

RSEH too oC -20...+60

RSH -20...+80
Ambient temperature range

RSEH t oC -20...+50

RSH -20...+70
Weight (without throttle valve interplate )

RSEH5-163, RSEH5-162K 10.2

RSEH5-162 m kg 9.6

RSH5 -16 8.5
Weight of the throttle valve interplate m kg 11
Mounting position optional
Protection degree according to EN 60 529 P65

Note: measured at v = 35mm2/s, T =50°C

ELECTRICAL DATA

Technical data Symbol Unit Value
Nominal voltage of solenoids Un A4 12, 24,48 (DC) 48,110, 230 (AC)
Nominal voltage frequency f Hz 50, 60
Nominal power input Py w 30
Supply voltage range AU % +10% Uy
Maximal switching frequency fsm 1/h 10000 7200
Switching time (on) to (Ty) ms up to 80 up to 60
Switching time to (T3) ms up to 100 up to 120

Note: Switching time according to ISO 6403
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4\ RS(E)H5-16

PRESSURE DROP Ap = £(Q)

Note: average values with upper deviation 20%, measured at v = 35mm’/s, T = 50°C,
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Curve number Spool type Measured flow

c1 P>AP—B

1 N2, H2,12,Y5 A—T
B2 B—T

2 H2,Y5 B—->T
N2, H2, Z3, P2, Y5, B2 PoAPB
L2 P—A

3 D1 P—B
D1, P2 A—-T,B—->T
B2, R5 A>T
N2, 23,12, X5 BT
RS5, X5, E1, F1 PoAPoB
L2 P—B

4 D1 PoA
C1,X5 A>T
R5 B—T

s H2 P—T
a BT

6 L2,D1 P—>T

7 C1 P—>T

4/16



4\ RS(E)H5-16

OPERATING LIMITS
Note: measured at v = 35mm?/s, T = 50°C,
Spool type Flow Q [dm®/min] at the pressure p [MPa]
10 20 30 32
N2, Z2, P2,Y5, B2 400 400 400 400
H2 (*) 400 400 250 245
R5, X5 310 210 210 210
C1(® 400 230 175 170
L2,D1 (% 370 170 140 135

(*) Spool type with P — T interconnection in central position: If internal pressure supply is used, control pressure 0.4MPa against port P must be
achieved using pre-load valve.

SPOOL REACTION TIME

Measurement conditions: 2 edges throttling
Q = 150dm’/min
Hydraulic medium: 50°C, viscosity 35mm?”/s

Control pressure 5 10 20 30
Switching time [ms] (24 VDC | 220 VAC, 50Hz) 85 67 57 50
Relief time [ms] (24VDC | 220 VAC, 50Hz) 50 50 50 50

SPOOL TYPE AND CROSSOVERS
RSEH 4/2 way - initial position fixed by spring of the control valve

Type Symbol Crossover

RSEH 5-162 F 11 VAR
RSEH 5-162 X 51 e X e
RSEH 5-162 X 61 Nﬁmj
RSEH 5-162 X 71 MRl
RSEH 5-162 X 81 Nvdm
RSEH 5-162 E 11 ‘:ﬂmjw
P T
RSEH 5-162 R 51 ‘:@Xm]jw

RSEH 5-162 R 61 S Hw
RSEH 5-162 R 71 ‘:zajxm]jw

RSEH 5-162 R 81 wzﬂX]ij
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4\ RS(E)H5-16

RSEH 4/2 way - initial position fixed by spring of the main valve

Type Symbol Crossover
A 0B T
RSEH 5-162 AN 22 ﬁm ,,,,, € >< P, T\
e e
AOB
RSEH 5-162 AH 22 A& ><
P T
AOB )
RSEH 5-162 AZ 32 5 DA S ><
P T -
A 0B
RSEH 5-162 AL 22 SH] 4 ><
P T
AO0B
RSEH 5-162 AD 12 ﬁ% < ><
PT -
A 0B
RSEH 5-162 AP 22 o L ><
Z%XHT ,,,,, <
RSEH 5-162 AC 12 iﬁmﬂ <
P
A 0B D
RSEH 5-162 AY 52 g e ><
A f
AO0OB AT T TS
RSEH 5-162 AB 22 bﬁ[ﬁm ,,,,, N >< NIl
PT ! b
_AOB ; :
RSEH 5-162 BN 22 0 SNl ; <x><
P T .
0B
RSEH 5-162 BH 22 T %
T L :
AR T OL
RSEH 5-162 BZ 32 b N\ e
T - :
v AO0B N 7 N
RSEH 5-162 BL 22 5 H%j =
PT oot
A0S S T
RSEH 5-162 BD 12 b = N —
P L :
A0B | |
RSEH 5-162 BP 22 T 3 e
> FH% N X
AO0B . H
RSEH 5-162 BC 12 SR RN == ><
,,,,, il L
A 0B [ A
RSEH 5-162 BY 52 S o L 4]4=d
s B
_AO0B T T -
RSEH 5-162 BB 22 o Hﬂ%@ L )
o | 3 T
[ R I v v

RSEH 5-162 K 54 S >< =
RSEH 5-162 K 64 S S e >’< H %
a b PN

RSEH 5-162 K 74 A IS N
- - T\IT T
RSEH 5-162 K 84 A S >< Dl

[n
i
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4\ RS(E)H5-16

RSH 4/2 way - initial position indefinite

Type Symbol Crossover

LTk
RSH 5-162 N 24 SO PN
RSH 5-162 H 24 D"

RSH 5-162 Z 34 im? : Li i

RSH 5-162 L 24 .jl -
RSH 5-162 D 14 D W iﬁ -
RSH 5-162 P 24 SO 0y [ —

RSH 5-162 C 14 a ME’

RSH 5-162 Y 54 a m?
RSH 5-162 B 24 a m‘j

|l A | e | S

RSEH 5-162 K55 =

gst
S
) <§

RSEH 5-162 K65

%ﬁ

RSEH 5-162 K75

v
o B

o> o — >/

@j

RSEH 5-162 K85

RSEH 4/2 way - initial position fixed by spring of the main valve

A B
RSEH 5-162 R 52 A FM@N\
P T
A B
RSEH 5-162 R 62 A W?W\
P T
A B
RSEH 5-162 R 72 %7 304 WWM
P T
A B
RSEH 5-162 R 82 A FM@M
P T
RSEH 5-162 X52 Nﬂmﬁ:‘
-
RSEH 5-162 X 62 Mﬂmﬂi‘
T
RSEH 5-162 X 72 NﬂZﬂgﬁj
P
A B
RSEH 5-162 X 82 Nﬂzﬂﬂ‘;
P T

7/16




RSH 4/2 way - initial position fixed by spring - side A

4\ RS(E)H5-16

Type

Symbol

Crossover

RSH 5-162 BN 22

RSH 5-162 BH 22

RSH 5-162 BZ 32

RSH 5-162 BL 22

RSH 5-162 BD 12

RSH 5-162 BP 22

RSH 5-162 BC 12

RSH 5-162 BY 52

RSH 5-162 BB 22

RSH 5-162 X 52

RSH 5-162 F 12

RSH 4/2 way - initial position fixed by spring - side B

RSH 5-162 AN 22

ALK

RSH 5-162 AH 22

RSH 5-162 AZ 32

AN
TN\IT T

RSH 5-162 AL 22

e

RSH 5-162 AD 12

RSH 5-162 AP 22

RSH 5-162 AC 12

PT
A
\
RSH 5-162 AY 52 e AU
P
A B T
b
RSH 5-162 AB 22 LI Xy

RSH 5-162 R 52

]

RSH 5-162 E 12

Al




RSEH 4/3 way - initial position fixed by spring of the main valve

4\ RS(E)H5-16

Type Symbol Crossover
A B T
RSEH 5-163 N 22 zﬂm >< ) \ -
T AN AR WL
A B
RSEH 5-163 H 22 zﬁX}Hﬂﬁj’ >< [ s o=1
P
L 1T 1L
RSEH 5-163 Z 32 ﬂmj ><
o T\ 1t
A B
RSEH 5-163 L 22 M%d >< 0y o
P ]
A B N\ T Wi
RSEH 5-163 D 12 ﬂxﬂmﬁj >< Y —1|t=1
P
A B
RSEH 5-163 P 22 Mﬂ%d >< 0K —
C— 2 T i
A B T T
RSEH 5-163 C 12 ﬂﬂ% + - ><
‘ P T 3 /—‘
A B ‘
a b —0 | o—4
RSEH 5-163 Y 52 ﬂgﬂ%j >< e
A B T
RSEH 5-163 B 22 %ﬂgﬂbj >< SO D
7 NALT

RSH 4/3 way - initial position fixed by spring

RSH5-163N22 | % NI AN
A B
RSH 5-163 H 22 Mﬂmb >< 3|41
. &{Xﬁm N >< LT 1L
RSH5163Z32 | % R AN
A B T W
2 b il _
RSHS5-163L22 | & &{XIHTDM ,,,,,, >< =
. A B \\ T ><v
RSH5-163D12 | SO I LW o]t
T
A B ,_1
RSH 5-163 P 22 &{X}ﬂﬂ&b SIE=
A B T T
RSH 5-163 C 12 K 2 [+ ><
sy =
A B ‘
RSH 5-163 Y 52 g@]ﬂmb >< X1l
A B T
RSH 5-163 B 22 SONEIIE pA
PT
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4\ RS(E)H5-16

INTERNAL CONNECTION OF RSEH5-162
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INTERNAL CONNECTION OF RSEH5-163

4\ RS(E)H5-16

X - external Y - external

X - internal

Y - external

A B b A B b
a a
= alo0]|b = - alo0]|b o
e N I LS R R :
X PloIT v PloIT v
X - internal Y - internal X -external Y -internal
A B A B )
a b a
= a 0 b —| = a 0 b —|
=
PLIT X PlIT
PRE-LOAD VALVE
Pre-load valve in port P of the main valve
>>>>>>>>>>> _ 16
|
= oCL
12 e\]a\“
=
1,0 -
?\C\N? | I
0.8 Independent pre-load valve
\ = [ Independ® =
]]-| F— 0,6
1 \l L4L - 0,4
_f_J]. -
0,2

0 20 40 60 80

100 120 140 160 180 200 220 240 260

——»  Q[dm%min]

Maximal flow through pre-load valve 260dm3/min.
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ORIFICES

Pilot valve - internal drain

P

5

C-C r
(e
s
C

4\ RS(E)H5-16

Iltem description: 1: Main valve

. Pilot valve
3: Plug M5x6 - placed in port T of the main valve
when external pilot oil drain
3 4: Plug M5x6 - When external pilot oil supply

Plug - when external
drain of pilot valve

"T" chamber of the main
valve

valve

1
\
\
\
"P" chamber of the main i :
\

Orifice is placed in port P of
the pilot valve when the pilot
flow needs to be limited

BLACK

I I‘
@M
il

@ GREY

N

SOLENOIDB [ -

ORIFICE IN PORT B

’T_ﬂ)f o g SOLENOID A

ORIFICE IN PORT A

PILOT OIL SUPPLY
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ORIFICES

Operating time of the main spool can be adjusted using orifices in port P of the pilot valve (RSEH only) or in ports A

and B of the main valve

4\ RS(E)H5-16

RSH RSEH
Bore Port Bore Port
A+B A B P A B
0,5 F H P 0,5 F H P
0,7 G J T 0,7 G J T
1,0 C K w 1,0 C K w
1,2 D R | 1,2 D R |
1,4 E N A 14 E N A
DIMENSIONS RSH 5-16
MAX143  MIN.128 . STROKE 9
All dimensions in [mm]
LOY|
5 | |
. [ . e E— R |
1 ‘ ‘I
< A
o S ] é
- 7 | 018 = 1 E
Y y — ©
- N
Nk
|
T
o1 ¥ 7 !
20 174 20
214
—— 3
00—
Item numbers:  1: Main valve 2
2: Double throttle/check valve © f\m —
3: Closing plate N\ 1
oeTe | /
O-rings
Size pcs type note \
I
9.25x1.78 4 O-ring ports P, A B, T ‘
closing plate
21.89 X 2.62 4 O-ring ports P, A, B, T
main valve i
10.82 x1.78 2 O-ring portsX, Y
37.77 % 2.62 2 O-ring flanges
. port P
8x2 1 O-ring pre-load valve I‘l" \ Li'l

O-rings material NBR 90° ShA.

(Locating pins)
90

13/16



4\ RS(E)H5-16

DIMENSIONS RSEH5-16 All dimensions in [mm]
213
156 |
‘ 156 ‘
| | |
i ‘ ‘ E
! .
o 1
o I
i ] Solenoid B A Solenoid A ;
I | e e e e @) s
=] |
THE EEIE=E = o
o = oT ®
> : : =
— O
% 7] N < |
N
5 = h
o p S
(&)
T $18 T 1 - . . ) . K . _
S ‘ @
Nk | | ‘
| | | |
1] W i { ! (Locating pins) g
20 174 20 90
214
O-rings Items:
Size pcs type note 1: Main valve
2: Pilot valve
9.25%x1.78 4 O-ring ports P.A BT 3: Double throttle/check valve
closing plate
21.89 x 2.62 4 O-ring fr:’;: ‘1:;1‘3;‘3’ T
10.82 x1.78 2 O-ring ports X, Y
37.77 % 2.62 2 O-ring flanges
. port P
O_
8x2 1 e pre-load valve

O-rings material NBR 90° ShA.
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4\ RS(E)H5-16

INSTALLATION DIMENSIONS

(panel view)
/6,6 MAX.920 ¢4-8  MI0-18
Mb—12 50 2X 4%
18,3
LO“ I~ F _ 7‘ o
/ll \ '*%ﬁ 9
> ’ o
} \
\
_ | |
: = E
o - *
N : ( Y
Nz o ~_ J,
e e e A e
541
M6-12
65,9
38,
19 101,6
138
Description of ports: P ............. input of pressured oil into the main valve
AB...... outputs from the main valve towards controlled devices
T o oil drain from the main valve
) G external oil supply of the pilot valve
) oil drain of the pilot valve
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NOTES

Consultancy service is provided by: PQS Technology, Ltd.
Sales department:  tel.: +420 313 526 236
Technical support: tel.: +420 313 526 378
Fax: +420 313 513 091
www.pgstechnology.co.uk

4\ RS(E)H5-16

e-mail: export@pgstechnology.co.uk
e-mail: info@pgstechnology.co.uk
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The data is subject to change. The manufacturer reserves the right to make changes and/or improvements without prior notice. It is understood that the information in this datasheet is being used at one's own risk.



