2/2-way solenoid seated valve Type EM for screwing in

for oil-hydraulic systems, free-leakage Operating pressure pmax = 315 bar

General %@
i 7

The 2/2-way directional control valves are conical seat valves. They
are available in two varieties: Blocked in zero setting, opening (NC
contact) with solenoid excitation or openin zero setting, closing (NO
contact) with solencid excitation. The operating solenoid is designed
as a pressure sealed wet armature solenoid. i.e. in addition to all
moving internal solenoid parts are also |ubricated without maintenance
by the hydraulic oil and the coil chamber is sealed to the outside on
the armature pipe with O-rings.This gives the solenoid very good pro-
tect.against corrosion e.g.arising from ambient influences.

A tapered pin directly opens or closes the valve opening on the directly operated type.
In the case of the indirectly operated type, the servo bore is opened (NC contact) or
closed (NO contact) in a step piston with the tapered pin. The result of this is that cor-
responding pressure differences form on its full and ring surfaces which are aligned
against each other in such a way that opening (lifting off from the seat) or closing for-
ces arise on the piston and therefore for the main opening.

In the case of the NC cont act, the solenoid operates exerting a pulling force and in the
case of the NO contact is operates exerting a pushing force on the servo tapered pin,
in each case against a resetting spring.

Types EM 1D or EM 1DA are preferably used as pilot control valves (relief valves) for
hydraulic units which are controllable by way of pressure relief,e.g. circulation circuit of 2/2-waybuilt-in valves,
3-way flow control valves and indirectly operated pressure limiting valves etc. Types EM...V (S, SH) can be
generally used with controllable flow direction A—=B.

The location hole in the unit body into which the valve is screwed is an uncomplicated step hote with standard
1189 drill point angles on the diameter changeovers.

2. Types available, type code
2.1. Screw-in solenoid valve
Coding example: EM20V -G 24 Version with subblock for pipe connection, see Sect.2.2
I
" g Basic type, size and symbols | Prescribed I
c 5 O x £ flow direc- Operating solenoid
o B sl 39| 82 . tion
S o v ¢l 28 | & g EM1D.. = directly operated Normal Kostal |Rated | Rated
S8 |0 L& | 23 | EM20..-EM4.. = indirectly plug version |voltage! power
L+ bar I/min |appr. kgLoperated 4) Ux (V) | Pn (W)
1 A—=B 12DC| 11,8
|
: only for
} 1 0,3 pilot control Impermissible: 24DC| 13
| purposes B —=A 98DC | 15,5
NC 315 | 20 a A—=B 196DC | 17,3
contact 0 A 5 B A 110AC | 15,5
free flow 220 AC| 17,83
60 a solenoid must
120 be de-energized 1) NO contact optionally also manual
emergency operation
2) For operation on alternating voltage
mains 50 or 60 Hz via customer~ fur-
1 0,3 only for nished, separately located, e.g. in
pilot control the control cabinet, bridge rectifier
purpose A—=2B (silicon rectifier) G 98 for 110V AC,
NO 315 G196 for 220V AC
contact 20 3) Bridge rectifier in the appliance
Impermissible: plug, for 50 and 60 Hz
; 40 B A 1) Preferably for use in the mobile
)’ - sector, connection part is not part
I of the scope of delivery
! 60 B ..SH
! 120
HEILME!ER & WEINLEIN
STREITFELDSTR. 25 « 81673 MUNCHEN D 74 90
HYIORAULIL

May 1992
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2.2.

Connection blocks

For the direct connection of pipelines by way of standard threaded pipe connections with male fittings, shape

DIN 3852, Sheet 2

Can be
combined
with valve
type acc.to

Code

Connection thread
DIN 1SO 228/1

Symbol

Basic connection block Sect.2.1 G1/4 G3/8 | G1/2 G3/4 G1
Coding example: EM1D to be compl.
EM1DS by valve sym-
EM20S ~3/8 -G24 EM1DH bol from
l EM1V Sect.2.1
' EM1S ) _
Basic type L EMISH r -I
in accord. EM20V
with Sect. EM20S
2.1 EM 20 SH !
EM3V
EM3S A
EM3SH
EMA4V
EM4S
EM4SH
Connection block with Can be with banjo bolt | with load lowering valve SB1.H and
swivel bolts combined and drain valve | SB2.H acc. to D 6920 Sect.2.2

Coding example:
Model with banjo bolt and

with valve
type acc.to

desired fl

ow in I/min

in the range from ...to...

drain valve Sect.2.1 Specificat. | i *
for SB1.. | SB2..
EmM2ov - 1/2F -G 24 adjustment
‘ range 2,5..4 | 16..21
* l 414..6,3 21..28
EM1V
6,3..10 | 28..37
Basic type EM1S !
in accord. EM1SH 10..16 37..50
with Sect.
EM20V 16..25 50..57
2.1 EM20S
EM20SH 25..35
Connection size to A and B Symbol =
accord.with DIN ISO 228/1: to be Mounting .
...-3/8Fand ...-SB1-H-... compl . by for A
- G3/8toB; G3/8A to A valve Y oo ]
symbol . 0...360 :
v..-1/2Fand ...~-SB2.H-... |
from Sect.
=Gi/2toB; G1/2A to A 5.1 !
T

Connection block with
additional units

Coding example:
Version with DG 35 pressure
switching unit

EmMis -3/8 DG 35 -G 12

T

Basic type t

in accord,
with Sect.
2.1

1) Pressure adjustment range
appr. 20...210 bar.
Other pressure ranges (e.g.
DG 34 appr.100...315 bar
DG 356 appr. 12...130 bar
on request.
Max. pressure with DG 34
not to exceed 315 bar.

Can be
combined
with valve
type acc.to
Sect.2.1

Code

with bypass
throttie valve

Connection Code
thread DIN

1SO 228/1

with pressure switch unit DG 35
in accord.with D 5440 1)

Connection
thread DIN
1SO 228/1

EM1V
EM1S
EM1SH

G1/4

G3/8

EM20V
EM20S
EM20SH

G3/8

Symbol

to be
compl . by
valve
symbol
from Sect.
2.1

N
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3.
3.1.

12
10

Flow resistance Ap (bar)

3.2.

Further characteristic data

General and hydraulic
Designation and type

installation position

Temperatures
Operating pressure
Flow

Pressure medium

Ap-Q characteristics

Qil viscosity during the
measurement 60 mm7's

A —=B
EM...V solenoid energized

EM1DS (DSH)
EM...S(SH)
Solenoid de-energized

2/2-way solenoid seat valve in seated conical design

as required. Note air bleeding necessary in various positions from vertical to hori-
zontal, as specified in Section 6

- 40...+80°C (oil and ambient) . Observe viscosity limits and permiss.duty cycle
Pmax = 315 bar (Section 2.1); ppin = 2 bar, with EM1V = 4 bar
Depending on type (Section 2.1)

Hydraulic oil in accordance with DIN 51 524, Parts 1 and 2:

10...68 mm¥s at 40°C (1SO VG 10 to VG 68 in accord.with DIN 51 519)

Viscosity range 4...800 mm%s; opt. 10...300 mm¥s

A greater increase in the flow resistance can be expected with viscosities in excess
of approx.500mm¥'s

Not available for other pressure media apart from hydraulic oil

T T 1 17
EM20V 'y
TEM20S(8H) / 7
\'e o\\\\
1{94 72
@v“ @
%
€\
& /
1
1
0 10 20 30 40

Flow rate Q (I/min)
1) For EM...V only:

Etectrical

Switching time

~ 50 T ~16 I O
8 EMI1D g EM1V /
< 40 TEM1DS(DSH) 7 < 45 LEM1S(SH) L o
o
<] ® / <
®
830 / § 8
@ ®
B 20 v ®
o / o 4
10 s =
: % :
TR — [T ) !
o 0,2 0,4 0,6 0,8 1 0 5 10 15 20
Flow rate Q (I/min) Flow rate Q (1/min)
~ 12 | T T 25 T 1 1 Y AU
§ .4 | EM3V < e EM4V / / /I‘T
£ 10T eEmas(sH) // y 820 TEMAS(SH) \T" -
[} el o Q /
8
< YA A 45 SR A7
9 & W (S 3 Y A4
@ SOP/AN c & 1’(/((,
@ 4 < 2N %10 / / '\\®
° - © 5 ‘
8 //eﬂ\/P* g 5 / /Q}‘\‘
3 2 o ° 2 /%r T |
_o /‘ ) et 1
w o r O"g- T t 1 T
0 10 20 30 40 50 60 0 20 40 60 80 100 120 140

Flow rate Q (I/min) Flow rate Q (I/min)

Free flow from B —s A possible only with de-energized solenoid

Switching operations ./ 'hr

insulation material class

on appr. 60 ms; off appr. 120 ms Relative duty cycle: 100% duty
— cycle (detail on solenocid)
appr. 2000, can be regarded as appr.equally distribut. .
Recommended value and restric-

F, contact temperature at 20° ambient temperature |tion in operation
approx. 85...95°C (jacket) c
The permiss. winding limit temp. of appr. 1500C | £ 100
corresponding to insulation material class F is ap- L? \ \0
proximately reached as a steady-state temp. when | ® 90 Y, \

[ n
the recommended value for % duty cycle are kept ° \Q
to in operation. < 80 NG .
The thermal load of the coil can bereduced and the | & \*\ N\ N
service life can be increases if the supply voltage | > 70 1°
is lowered.For further details and possible restrict. | o 20 40 60 80
of switchable press.A —wB, more details onrequest. | = Ambient temp. VU °c

Protection class DIN 40 050

IP65, correctly fitted plug

Plugs and circuit diagrams

Direct voltage
Code G12...G 196
Type A DIN 43 650
Part 1/83

Direct voltage:
Code K 12 and K 24
Connection part
03888005 Messrs.
Kostal

—— (1)
l::F—o(zi

Alternating voltage

Code WG 110 and WG 220
50 and 60Hz, Type A
DIN 43 650, Part 1/83
with bridge rectifier

@——>—— PE

' "1:/6,2
] 1

O———— PE

y——o
_

2

Electrical
time constantT

Start of stroke ...appr. 7ms

| ivi = T- H
End of stroke ...appr.8ms nductivity L R (mH)
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4.

4.1.

Dimensions of units All dimensions are in mm, subject to change without notice !

Operating solenoid
and WG.
29 1) for G...

Type G...

34 1) for WQG. . 28

.. for NC contact

EM1D, EM...V

T
1 i

apppr.34

27

acc.to Sect.2.1

£ 7

Type K12 and K24

for NC and NO contacts in

acc. with Sect.2.1

a/f 19
(max.

tightening
torque 30Nm)

|

=

s
e

20,5

48

suitable
for connec-

The mounting of each
connector is offset by 900

Cable con-
nector Pg9

=T

ea
==

tion part 10

[

03888005

from Messrs.
Kostal

29

|

see opposite
I— for missing

data

il
g L
T
I
A =S

i

R
e

M27x1
M
T

.___L\

i

for NO contacts
EM1DS, EM..S(SH)
in acc.with Sect.2.1
Manual emergency
operation (SH)

] ]

H

22
1

a/f 19
(max. l
tightening
torque 30 Nm)

T

X
gl Y

Y

Manual emergency
operation force at
100 bar pressure
at A = appr. 70N

1) These dimensions are possible up to max. 40 mm depending on the make (here Messrs. Klar und Beilschmidt,

Landshut) in accordance with DIN 43 650

Order code for individual parts (e.g. for replacement)
Solenoid coil .... 7490 040/1 for ...V (series for standard ptug DIN 43 650, state voltage 12, 24, 98, 196 V)
7490 060/1 for ...V (version for Kostal connection part, state voltage 12, 24 V)

Plug con- Code G

nector

e

Valve part

Type EM1D and EM1DS(DSH)

\__’__ ] _l__/ o
L i

Code WG...:

4o

@/

@\ =

Location hole

Reamed
depth 4,5

S H8
15

M14x1,5 o
$12,3-01 ©

Measuring |
ball ¢12 $12,5 +0,1

17+0,3

11

¥%;,/600~
L
e

21
w [ v

B e

7,7+0.3

1 [ 1

DNV
x

1
I

1
|

|

=

(B)
max. 7
—
1180

max. (6] 0,8+0.3
ot
1

O-rings (e. g. for replace-
ment) . Unitbody sealing in
the iocation hole.

Material manufacturer and
PARKER - Pradifa
ULTRATHAN 90 Shore

O
®

=10,3x 2,4
=7,65x 1,78

Detait for X:
M2:1
Reamed @

Hole &

15H8
—_—
14,75

Reamer
taper
1 x 459

MSD 3 - 309 (connection 3 remains unused)
MSD 4 -209/P 10 (Messrs. Klar und Beilschmidt, Landshut)

Type EM1V and EM1S (SH)

-~

@

O-& i

'ttfr::—4 ::?::f:r— P}i
L [

® M14x1,5

[+
¢12,3-0,1 0;

Location hole

Reamed E
depth 4,5 H1518
’ #]o, 05
M14x1,5
Measuring |
ball ¢ 12 ¢12,5+0.1
o 600 O
:1 Bird é%é
X B B N o k™
o - = o1 —
& ©
._r_.A__ é — 1
¢
(B)
max. $7

1180
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Type EM 20 V and E

O-rings,
see table
below

Location hole

M 20 S(SH)

Reamed depth 4,58 p19HS
l\/|'18x1,5‘
$16,5 0,
60°
e ~{{]
iy 2~j ! 7 “* _
.15 — 1
2o P A/
+ - s v
< '-L_o
[4Y) ‘ -
A TA)--sj—
’ Measuring
(B) ball 16
max. ¢ 10
]
1180

Type EM 3V and EM 3 S(SH)
a/f 30 :T—**F——r’
(staring torque |
max., 40 Nm, : 0
when fitted in ~
steel housing)
@A./_'- =="\26x1,5
O-rings, | 0
see table _Q ) ®24,3.0,1 @
below —’1
I
Location hole
Reamed depth 5 g P29 HS
0,05
M26x1,5
¢24,5 +0,1
60°
1 |
s_s { | A )
m:Im’ S e }
o | Clolul” 3 X o
‘f T / \/ «
& N
/& /_-(A)-W5
Measuring
ball ¢24

Type EM 4V and EM 4 S(SH)

a/f 36

(starting torque
max. 50 Nm,
when fitted in
steel housing)

\
T T
| S

J

19,5

O-rings, @

see table
below

® (VINY)

T~

Location hole

Reamed depth 5 g ®35 Hus

35,5

M33x2
@31 +0,1
\% 60°
™ /___\u
- 1 1 -
5y | V4 1
) r\jm' ' 4
g =14
g
+
wn
™
\
Measuring
ball $30

Detail for X

(#d) Rearmed ¢

M2

1

(@d1) |Hole @
El-) o] R ~
30X Nl Bl
¥ o x -
T & e
Type d dq a
EM20... 19H8 18,75 | 5+0.3
EM3.. 20H8 28,75 | 5,5+0.3
EM4.. 35H8 34,75 | 5,5%0.3

O-rings (e.g. for replacement)
Unit body sealing in the location hole

Material manufacturer and

PARKER-Pradifa ULTRATHAN 90 Shore

EM20.. EMa3.. EMa4. .
@ | 14,04x2,61 | 21x3,53 28,17 3,53
@ | 12,42x1,78 | 18,72x2,62 | 25,07x2,62
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4.3.

Connection biocks for pipe mounting

Dimensions of the EM. . -valves, see Section 4.1

4.3.1. Basic version Connect.
T
ype A and B L B IH a b
g% EM1D (DS,DSH) - 1/4 14,5
‘ G1/4 |35 |20 |40 10
EM1V (S,SH) -1/4 16
: EM1V (S,SH) -3/8 G3/8 |40 |25 |40 | 16 | 15
EM20V (S,SH) -3/8 G3/8 |45
30 |50 18 | 14
EM20V (S,SH) -1/2 G1/2 |50
Q@ T EM3V (S,8H) -1/2 G1/2 |55
, EM3V (S,SH) -3/4 | G3/4 |eo |40 |60 20 20
L K EM4V (S,SH) -3/4 G3/4 |65 |40
—— - & ’ 70| 25 | 22
l I | I «,} EM 4V (S,SH) -1 G1 70 | 50
|
— Order No. for
== © T f :
\ | A ype € |e individual order
J | EM1D (DS,DSH) -1/4 7490 013
N 25 130 | 6,5
___h [{———ﬁ EM 1V (S,SH) - 1/4 7490 010
” “ ”B !l EM 1V (S,SH)-3/8 |32 |32 (6,5 | 7490 011
|
EM 20V (S,SH) -3/8 |30 35 |85 7491 012
- - b If continuous EM 20V (S,SH) -1/2 |32 ’ 7491 013
B c EM 3V (S,SH) -1/2 37 |38 0.5 7590 011
L EM 3V(S,SH) -3/4 40 |40 ' 7590 012
EM 4V (S,SH) -3/4 50 7591 011
55 |12,5
EM 4V (S,SH) -1 55 7591 012
4.3.2. Swivel screw-in fitting
4.3.2.1.Version with banjo bolt and drain valve
a/f o e
(banjo
bolt) )
Sealing
edge ring I can be
x o rotated
o1 /1 by 360° =
i h
A in eac m i
xel -] o
© }_ case | Ca B
- ] T
=4’_ ~
- |
| ; || ] <
S Drain valve . Il
a/f5s
—»mL— °2
f
(o} e g
b a B 5,5
— proag———
Type 2onnect|ans B|H/|a b c d e e e | f hi1 |ho | g m | a/f
EM1V -3/8F G3/8A | G3/8 |45 |40 |25 | 15 | 3 |22 |12,5 (15,5 |12 |30 |12,5 |27 |5,5|7,5 | 24
EM20V-1/2F |G1/2A |G1/2 |52 |50 |30 |[18,5|4,5 |26 | 15 15 |14 {35 | 15 |30 | 7 |9,5 |30
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4.3.2.2.Version with load lowering valve-screw~in cartridge and drain valve

a/f i
(Drop-rate braking
valve screw-in )
Sealing accord.with D 6920)

edge ring I I can be I
¢ rotated by

AN el \ 3600 in
ko) A ) each case
>y (A,
— /
[t Drain valve ﬁ__
a/t 5 I
1l
e2
c e g f
—— |
b a |m appr‘.13 B8 5,5
Connections
Type A 5 B |Hla b {c |d e el j(e2 | f | h1 ho | g m | a/f

EM1V-3/8F-SB1.H-...
EM1S(SH)-3/8F-SB1.H-..

EM20V-1/2F-SB2.H-...
EM20S(SH)-1/2F-SB2.H-..

G3/8A | G3/8 45|40 (25| 15 | 3 |22 |12,5|15,5{12 |30 12,527 |5,5/ 11 |24

G1/2A | G1/2|52 50|30 |18,5|4,5|26 | 15 15 |14 |35 15 30 |7 (12,5/30

4.3.3. With bypass throttle

=

-

|
|
|
!

e —
| I N |
15 ® Connect.
t 3 Type Aanas| 5 | H
C 3 6
(o) c ———' f—
S 1= ; EM1V-1/4D G1/4 |25 | 47
2— - EM1S(SH)-1/4D
EM20V-3/8D
G3 0| 62
Q} EM20S(SH)-3/8D /8 |3
Type a b h s
< EM1V-1/4D 12 (23 | 21,5} 2

EM 1S(SH)-1/4D

EM20V-3/8D
EM20S(SH)-3/8D

20,534 | 21 | 3

Adjustm.
distance s

50
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4.3.4. With pressure switch unit

see { : l"l | L :
D 5440 ik ¥
(DG 35) - byt
y for mis- )
sing data !
~
0 ~
S ~ Plug can be fitted
g ‘g rotated by 4 x 90°
“ @ |
e | :
~— - JJ
I
3
\ )
==t 18
B |
4 o - - I
¥ [ %
r;—:_—}— l
A & |L‘—}—J|1 -
° A
T
conti- ’JG,S
— -
- - nuous 8
max.84 25 24
40
5. Mass (weight) approx.in kg
Screw-in solenoid Connection blocks in accordance with Section 2.2
valve in accordance (complete with screw-in solenoid valve)
with Section 2.1
Type appr.kg Type appr.kg Type appr.kg Type appr.kg
EM1D(DS,DSH) EM1...-1/4 | 0,5 EM1V-3/8F 0,95 EM1V-1/4D 0,7
EM1V 0,3
EM1S(SH) EM1...-3/8 | 0,6 EM20V-1/2F 1 o5 EM20V-3/8D 0.9
EM 20V EM 20 3/8 EM20S(SH)-1/2F| EM?20S(SH)-3/8D ’
EM20S 0,35 T 0,85
EM 20 SH EM20..-1/2 EM1V-SB1.H-.. | 1,0 EM1V-3/8DG35 | 0,9
EM3V EM3...-1/2 1 25 EM20V-SB2.H-..| 1,4
EM3S 0,45 EM3...-3/4 !
EM3SH
EM4 YV EM4...-3/4 | 1,5
EM4S 0,6 EM4...-1 1,9
EM4SH
6. Bleeding the solenoids

at upright to horizontal mounting position

)
@

In the case of EM 1D, EM1 (20, 3 and 4) V, air cushions still in the
armature chamber can cause pressure surges from the closed side A
to briefly lift the piston when the valve is put into operation. This in
turn causes a leakage surge which, desoite being stight, is still per-
ceivable. This leakage surge can be practically prevented by bleeding
(when putting into operation) the EMvalve. To do this, undo the stot-
ted screw by approx. 1,5 turns, so that the O-ring @ is exposed.
In this state, the valve is no longer sealed against leakage oil. There
is a slight teakage flow via the thread of the slotted screw . This
flow flushes out to the air. Tighten the slotted screw @ again after-
wards.




