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DIRECTIONAL CONTROL VALVES
SOLENOID OPERATED — CETOP 02

TYPE HD2 - El - *

12,0 —)
11,25 2.25 -
b 4T
L. F
20,25 17,75 -
225 i + — r- —
J =
L&

ISO 4401-02

FUNCTIONAL SYMBOLS
Spring/Stroke combination for spool type "1”
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HOW TO READ THE MODEL CODE FOR VALVES HD2-*.

DESCRIPTION

The spool @ shifts in to the valves body @
subject to the action of springs and
solenoids @ @.

Spool @, depending from its shape and its

position in the valves body @, opens and/or
closes passages between P, A, B, T ports,
thus controlling the direction of the hydraulic
flow.

Solenoids @ and ® are energized by
electric current flowing-in through
connectors; in case of electric cut-offs, the
spool can be manually shifted by acting on
the emergency pins ®, located at the end of
the solenoids and accessible through the
retaining nuts
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HD2 - EI - (1) (C) * - (024C) / 10
) ©) ® @ 6 ® @
® HD2 : 4-way directional control valve Cetop 02
@ El . electrically controlled
® (@) : spooltype (see[7])
@ ©) : solenoid(s) and spring(s) arrangement, see also functional
symbols |2 .
C :2sol., spool is spring centered (3 position)
LL :1 sol. (a), spool is spring offset (2 position, end to end)
ML : 1 sol. (a), spool is spring offset (2 position, middle to end)
@_ * . Code reserved for option and variants
b :only for version LL, ML
sol. b installed (instead of sol. a)
@(024C) : Electric voltage and solenoid coils
0000 : no coil(s)
012C : caoil(s) for V12DC
024C : coil(s) for V24DC
110R : coil(s) for VO98DC (V110/50 — V115/60 RAC)
220R : coil(s) for V198DC (V220/50 — V230/60 RAC)
@ Design number (progressive) of the valves
® @H @ @ @ I
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TYPICAL DIAGRAMS

Typical Ap-Q curves for valves HD2 — El - * in standard configuration, with mineral

oil at 36 ¢St and at 50°C for flow P — A/B, AIB —» T

bar MPa
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SPOOL IDENTIFICATION AND ITERMEDIATE POSITION
TRANSITORIES
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TECHNICAL DATA

nominal flow 20 I/min
maximum
rec. flow rate 25 I/min

nominal pressure (P,A,B) 25 MPa (250 bar)

max pressure 32 MPa (320 bar)
maximum pressure at T

port 160 MPa (160 bar)
pressure drops see

electric characteristics ~ see | 6]

protection

to DIN 40050 IP 65

duty cycle 100%

service life > 107 cycles
dimensions see
installation see

mass approx 0,8/1,1 kg

@ ELECTRIC CHARACTERISTICS

Valves type HD2-EI-* are operated by solenoid that
are energized:
. directly from D.C. voltage supply:

V 12 DC (012C)

V 24 DC (024C)

e by the use of connectors that incorporate a
full wave bridge rectifier, from A.C. voltage
supply:

V 110/50, V 115/60 or V 115/50 (110R)
V 220/50, V 230/60 or V 230/50 (220R)
All connectors must conform to 1ISO 4400 (DIN
43650) and electric circuitery must be able to
carry the following rated current values:
V12DC =24A
V24DC =12A
V110R =0,30A
V220R =0,15A
Permissable supply voltage variation: +5% -10%.

FUNCTIONAL SYMBOLS

Spools, springs and solenoids combination permit
to obtain almost every type of ports (P, A, B, T)
connection and sequence.

For almost all types of solenoids/springs
combination and for all type of spools (with the
exception of spool 4), when solenoid “a” is
energized, hydraulic connections are P — B and
A — T; to obtain P — A and B — T solenoid “b”
must be energized.

The hydraulic connections that are obtained in the
“central” (neutral) position when solenoids are not
energized is the characteristic mark of the spool
shape and from it derives its identification
number:

0=P, A B, T connected

1=P, A B, Tclosed

3 =P closed, A, B, T, connected

for other types see
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[0 INSTALLATION

All valves HD2 - * conform with ISO and
CETOP specifications for mounting surface
dimensions (see also front page) and for
valves height. When assembled to its
mounting plate valve HD2 - * must be
fastened with 4 bolts M5 x 35 mm (or M5 x
** according to the number of modules)
tightened at 8 Nm torque.
Leakage between valve and mounting
surface is prevented by the positive
compression on their seats of 4 seals of
QUAD/O Ring type 7,65x1,68x1,68.
Connections to the electric supply is made
by standard 3-PIN connectors, according to
1ISO 4400 (DIN 43650).
Connectors can be with different cable exit
size (PG9, PG11) and beside of the plain
connecting function they may incorporate
various features like

- signal led

- bridge rectifier for AC supply

- voltage surge suppressor, etc.

HYDRAULIC FLUIDS

Seals and materials used on standard
valves HD2 - * are fully compatible with
hydraulic fluids of mineral oil base,
upgraded with antifoaming and antioxidizing
agents.

The hydraulic fluid must be kept clean and
filtered to ISO 4406 class 19/17/14, or
better, and used in a recommended
viscosity range from 10 ¢St to 60 cSt.

@ INSTALLATION DIMENSIONS

24 183
19,7
43
A 953 | 3
OOt
o | A ZAY q s =
~N o A
L
40 Gl 0
169

O P
/ 53

All dimensions are in mm.

%
77
z-‘ell.'==

W7z
..--7}7 -
N

7

T — yiit 1

R

7%

%

VERSION “S*”:
CALIBRATED ORIFICE ON P PORT

Option “S*” is rappresented by elements @, suitably
shaped to be inserted on P port of the solenoid valve,
having a calibrated orifice (of various sizes) able to restrict,
at the requested AP value, the flow rate entering the
solenoid valve.

Those elements have the following orifice diameter:

2S-08 >D=0.8mm

2S-10»>D=1mm

2S-12—->D=1.2mm

2S-15—->D=1.5mm

and are kept sealed on the P port of the valve by an OR ©
of 7.65x1.78 mm sizes (example OR 107-2031).
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Directional control valves
solenoid operated - Cetop 02
type HD2 - ES - *
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2 NCTIONAL SYMB HOW TO READ THE MODEL CODE FOR VALVES HD2 - *
Spring/Stroke combination for spool type "1" HD2 - ES - (1) (C) - 2 -(024C) /1 11
As @ @ ® @ ® ® @
1 C aWb @ HD2 : 4-way directional control valve Cetop 02 - Pressure 32 MPa (320 bar)
et @ ES : electrically controlled, standard
N 3 (1) spool type (see @)
1 N aﬂ[ﬁu @ (C) © solenoid(s) and spring(s) arrangement, see also functional symbols 21
- C : 2sol, spool is spring centered (3 position)
A0 N . 2sol, spool is detented (2 position)
TLL uEZ]XJl:DM"\ LL : 1sol. (a), spool is spring offset (2 position, end to end)
v ML : 1 sol. (a). spool is spring offset (2 position, middle to end)
A8 LM : 1 sol. (a), spoolis spring offset (2 position, end to middle)
1LLb ;W{Klmz]b ® * . Code reserved for option and variants
g b only for version LL, ML, LM
S sol. b installed (instead of sol. a) (se0 )
K ¢ protuding emergency pins, protected by rubber caps (see
1 ML SEZ[XEJW\ S* : calibrated orifice on P port (see [[] )
. . ZC . zinc plated valve, see [1§
: ® (024C) : Electric voltage and standard solenoid coils
TMLb ) 0000 : no coil ()
2 012C : coll (s% for V12DC
AB 024C  : coil (s) for V24DC
1LM ZE]IUM 115A  : coil (s) for V110/50 - V 115/60 AC
N - 230A : coil (s) for V220/50 - V 230/60 AC
e See also electric characteristics [é
AMP : solenoid coils with electric terminals according to
1LMb wX e AMP-Timer (see 1))
i @ Design number (progressive) of the valves

DESCRIPTION
The spool @ shifts in to the valves body @ ® ® ® O
subject to the action of springs @ and sole-
noids @ @.

Spool @, depending from its shape and its
postion in the valves body @, opens and/or
closes passages between P, A, B, T ports,
thus controlling the direction of the hydraulic
flow.

Solenoids @ and @ are energized by electric
current flowing-in through connectors @ and
@: in case of electric cut-offs, the spool can T
be manually shifted by acting on the emer-
gency pins &), located at the end of the sole-
noids and accessible through the retaining
nuts @.

BoH @ 0 ®
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fa YP) A
Typical Ap-Q curves for valves HDZ - ES -~ in standard configuration, with mineral oil at 36 cSt and

at 50° C for flow P — A/B. AB—T
bar MPa
151
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@ = all spool P - A/B and A/B T @ = P~ A/B spool 4
P - T spool 4 and 0 A/B =+ T spool 4

SPOOL IDENTIFICATION AND ITERMEDIATE POSITION TRANSITORIES
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[ TECHNICAL DATA

maximum

nominal flow 0.5 dm's (30
Ifmin)

maximum

rec. flow rate see @]

maximum nominal

pressure (PA,B,) 32 MPa (320 bar)
maximum

pressure at T port 16 Mpa (160 bar)
pressure drops see [
electric characteristics see [8

protection

to DIN 40050 IP 65

duty cycle 100%

service life 210'cycles
dimensions see [0
installation see [

mass approx 1,011,4 kg

@ ELECTRIC CHARACTERISTICS

Valves type HD2-ES-" are operated by
solenoid that are energized:
+ directly from a D.C. voltage supply:
vizDC=012C
V24DC=024C
by the use of coils thal incorporate a
full wave bridge rectifier, from A.C. vol
tage supply:
V 110/50 (V 115/60) = 115 A
V 220/50 (V 230/60) = 230 A

All standard valves are to be fitted with
connectors conform to 1SO 4400 (DIN
43650) and electric circuitery must be able
to carry the following rated current values:

Vi12ZDC = 24A
vz24DC = 12A
V110/50 = 0.30A
V220/50 = 0,15A

Permissible supply voltage variation:
+5% -10%

8 FUNCTIONAL SYMBOLS

Spools, springs and solenoids combina-
tion permit to obtain almost every type of
ports (P, A, B, T) connection and sequen-
ce.

For almost all types of solenoids/springs
combination and for all type of spools
{with the exception of spoal 4), when sole-
noid "a" is energized, hydraulic connec-
tionsare P—»Band A—T;

to obtain P — A and B — T solenoid "b"
must be energized.

The hydraulic connections that are obtai-
ned in the "central” (neutral) position
when solenoids are not energized is the
characteristic mark of the spool shape
and from it derives its identification num-
ber:

0 =P A, B, T connected

1=PF A B, T closed

3 = P closed, A, B, T, connected

for other types see 7.
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g HYDRAULIC LIMITS OF USE

parA  AMPa
P/Q characteristic limits for safe
use of HD2-ES-* solenoid operated
valves. 320- 32
Limit curves apply to sol. valves 300 \ [0
energized with rated voltage - 5%
and Tlushed with hydraulic fluid N \ N2
with properties according tofiz. g <\ S

200- 20 >

ol /

1501
100 N

50—

dm’/s
0 0,1 0,2 0,3 0,4 0.5

o

v Y i .
10 20 3'0 Ifmin

@ =HD2-ES-0C;-1C; - 1N; - 3C: - 8C; - OML: - 1LL: - TML; - 3ML; -8ML

@ =HD2-ES-2N;-7C

@ = HD2 - ES - OLL

@ = HD2 - ES - 4C; - 4ML

® = HD2 - ES - 55C; - 2LL

INSTALLATION g INSTALLATION DIMENSIONS

All valves HD2 - * conform with 1SO and 21 185 .
CETOP specifications for mounting surfa- E n*4 053
ce dimensions (see also front page) and
for valves height. When assembled to its 12 035
mounting plate valve HD2 - * must be -.‘iy
fastened with 4 bolts M5 x 35 mm (or M5 L;I
x ** according to the number of modules) Ie
tightened at 8 Nm torque.
Leakage between valve and mounting
surface is prevented by the positive com-
pression on their seats of 4 seals of
QUAD/O Ring type 7,65x1,68x1,68
Solenoid valves can be SLll:p lied without -66 61
electric coils, as HD2 - §-"‘—0000 - -193
Coils are supplied separately; standard, 3
electric pins, coils are BO2 - 012 C, BOZ -
024 C, BOZ - 115 A and BOZ - 230 A,
Connections to the electric supply is 09
made: 53
a) on standard solenoid coils by standard A I |95 J A
3-PIN connectors, according to 1SO

4400 (DIN 43650). [ AT '
Connectors can be with different cable % rRn—
1%

0,75
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22,5
21
24

36

037,5

o
@
y
D

exit size (PGY9, PG11) and beside of m

the plain connectin% function they may g —
incorporate various features like

- signal led

- voltage surge suppressor, etc,

|
37,5

27
20

-+

b) on type "AMP" solenoid coils, by connec- n"4 quad/oring a'; 3
tors conforming to AMP-Timer (see [ig]). 0106
2 HYDRAULIC FLUIDS

Seals and materials used on standard val-
ves HD2 - * are fully compatible with
hydraulic fluids of mineral oil base, upgra-
ded with antifoaming and antioxidizing
agents. 3 _ ] = —
The hydraulic fluid must be kept clean
and filiered to ISO 4406 class 19/17/14, or ?
better, and used in a recommended
viscosity range from 10 cSt to 60 cSt

~134

All dimensions are mm
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E) VERSION "K":
EXTENDED EMERGENCY PIN

Solenoid valves according to "K” version have exten-
ded emergency actuator pins protuding from the sole-
noid shape, that permit a quick and easy "hand opera-
tion” of the valves, without the need of any tool,

The actuator pin and the end of the solenoid are pro-
tected by a flexible rubber cap @ that makes easy
operation and protects from moisture and water spla-
shes.

(] VERSION "S*;
CALIBRATED ORIFICE ON P PORT

Option "S™" is rappresented by elements @, suitably
shaped to be inserted on P port of the solenoid valve,
having a calibrated orifice (of various sizes) able to
restrict, at the requested AP value, the flow rate ente
ring the solenoid valve.

Those elements have the following orifice diameter:
25-08—D=08mm

25-10— D=1 mm

25-12—=D=12mm

25-15—=+D=15mm

and are kept sealed on the P port of the valve by an
OR @ of 7.65x1.78 mm sizes (example OR 107-2031)
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VERSION "AMP":
SOLENOID COILS WITH AMP-TIMER PINS

Coils of this type have 2 electric pins @ conforming for
AMP-Timer connectors.

They are typically used on DC mobile application and
they are available for the following voltages:

B02 - 012 C AMP =V 12 DC

BO2 - 024 C AMP =V 24 DC

BO2 - 027 C AMP =V 27 DC

B0O2 - 048 C AMP =V 48 DC

[18] VERSION “ZC": ZINC PLATED VALVES

Solenoid valves according to "ZC" version are comple-
tely zinc plated and protected against every type of
corrosion due to saline ambiance or other aggressive
chemicals.

Zinc thickness are:

on the valve body 10-15 pym;
on the solenoid tubes 8-12 pm;
on the solenoid coils 8-12 pm

aidro srl — ltalia — 21020 Taino(VA) , Via Prati Bassi 36 — Tel +39 0331 960250
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DIRECTIONAL CONTROL VALVES
LEVER OPERATED - CETOP 02
TYPE HD2-LO-*
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ISO 4401-02 M 045 035
EUNCTIONAL SYMBOLS [ HOW TO READ THE MODEL CODE FOR VALVES HD2 - *

Spring/Stroke combination for spool type “1”
HD2 - LO - (1) - (C©) - () - * [/ 10
@

T A e O] @ ® @ ® ®
1C 11 @® HD2 :  4-way directional control valve Cetop 02 - Pressure 32 MPa (320 bar)

§ IA B v @ Lo : standard, lever operated

IN 2 ® : spool type (see [])
A B @ (C) : Iever and spring(s) arrangement, see also functional symbols [2|
1LL ]/W C : spoolis spring centered (3 position)
P T D : spoolis detented (3 position)

1LLb

ézﬁ__% ® (b) : lever mechanism on B port side
1 M L ® * : code reserved for special variants

h B N : spoolis detented (2 position, end to end)
LL :  spoolis spring offset (2 position, end to end)
ML :  spool is spring offset (2 position, middle to end)

PT
L) @ 10 : design number (progressive) of the valves
1MLb WEED;
P T
A B v
o o
PT
T A A ol S
.In'l i i II III

3] DESCRIPTION |

The end operated directional valves are used mainly I ! | Iy ||
to control start, stop and direction of fluid. I ! .'I ) |
They consist of housing ® with control spool @ and R0 | } |
the actuating section ®. The actuating section |
consists either of the hand lever @ and of one or two '
return springs ®, or of the hand lever @ and the !
detent assembly ®. The detent assembly holds the |

spool in its last shifted position.

These directional valves are being manufactured as T
two-position and three-position valves (see table with ": :::n: f I"
functional symbols).

The valve housing @ is phosphate coated, where as
the components of the actuating section ® are zinc

Type with relem springs

coated.
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@  SPOOL IDENTIFICATION AND INTERMEDIATE POSITION TRANSITORIES TECHNICAL DATA
Designation Symbol Interposition Designation Symbol Interposition MaXi_mum .
= WY nominal flow 0,5 dm3/s (30 I/min)
1c A EMM DEEEN DI KA 1G] XL | maximum
— —— o | rec. flow rate 30 I/min see 9
4c M HRlalRX 4D —WIM NS | maximum nominal
q L3 Q VWl pressure (P,A,B) 32 Mpa (320 bar)
oc XEHER | oo SXEE XEHEN | maximum
7T TR Aipv s ATATETE pressure at T port 10 Mpa (100 bar)
o XERM BEEEH | e VREE  MEEEH | Dearedon see®
A B . o a V\IIV 4B d .
ac ARG NEIR o VREE XEHL | drensens e
o T QWL
e \MEEY  XCEEM | o NGRS XEEE | mess approx 1kg
% v— - g PRESSURE DROPS
sac ADEMY =lh[= 54D =Xl A=BRIEN | 0-Q characteristics
= AR R Wit
55C iR ISR 55D =[] ARIEREIN |
FT PT A
AB o — 0 VA A8 184 5
ssc XM XEHEN | a0 =XEH KEEHEIN | /
—— e ’ 94
sic ACTEEM EREHEE | s \=LHH CRHEIN | 77
. (W] W ) 104 / 314
w =l AL v =l AL ‘ A
: - AR 5 /A i1%0)
a =] VAN v HALE] VAIEIN 4 s 11 >
] i ] W il 24
o =KL XN oN Al AHI Jé : ,
- - 0 5 10 15 2 5 @
INSTALLATION DIMENSIONS
® P AP Bspool0,8
4X0 5,3 24 185 @ ®spool 0,1,2,3,7,54,55,33,31
_.'L__ 23 and P T spool 4
il __’_<£ @ A T,B Tspool4
5 S ola] © P T spool 54,55
NP 2y ® P AP Bspool4
@ T 1M WO ]
o @ﬁ = I FUNCTIONAL SYMBOLS
ir m " T —'A - [N
C)@ c The hydraulic connections that are
265 obtained in the “central” (neutral) position
" o s is the characteristic mark of the spool
v shape and from it derives its identification
number:
150 15 0 =PA,B,T connected
\r/"" 1=PA,B,T closed
p) | . 3 =P closed, A,B,T connected
{3 / 3 Seals for other types see [
J o il, [/ 4 x quad ring 7,65x1,68 All standard valves have the lever
= 8 i i mechanism on the side of port “A”.
YA I i All 2 position, spring offset, standard
4 i ji valves are operated by pulling the lever.
W i ii All 3 position standard valves have a +/-
2 4 \ i /‘,,." 15° angle stroke of the lever.
e 4 i /i Average effort required on the lever to
"‘\, N ;‘" 9 operate the valve: less than 50N.
Ny Other spool/spring/detent/lever position
L1 T i i T combinations are possible and they are
] i i s indicated by a xxx 3 digits code.
o AU B R _}.?z"_ 17 B HYDRAULIC LIMITS OF USE
H | | iz
] 2 All valves can operate at 320 bar and 30
953 I/min, excepted types C54 and C55
Dimensions in millimetres whose limits are 10 I/min at 320 bar and
30 I/min at 100 bar.
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