@ Directional spool valves WK
Eglc}lvﬁg hand lever operated type WMM6 421 180
rotary knob operated type WMD6
roller operated type WMR6
hydraulically operated type WH6

NS6 up to 31,5 MPa | up to 80 dm*/min| 11.2015
DATA SHEET - OPERATION MANUAL

APPLICATION

Directional spool valves are intended for change in
direction of fluid flow in a hydraulic system and thus it
allows to change direction of movement of a receiver
- mostly piston rod of a cylinder or hydraulic motor
as well to use functions: onand off-

Directional spool valves can be made in differently
operated design versions:

* hand lever operated  type WMM6

* rotary knob operated type WMD6/WMDAG6

* roller operated type WMR6/WMU6

* hydraulically operated type WHé6

These directional valves are intended for subplate
mounting in any position in hydraulic system.

DESCRIPTION OF OPERATION

General information

[AWMM6 E - 32/F ..]

Main bore and annular ports P, T, A, B are made in the
housing (1) and are connected to its subplate
connection.

Directional valve is switched by shifting the spool (2)
into one end position. Various control functions are
dependent on shape of the spool (2), which affects the
change in configuration of connections among ports 1 . -
P, T. A, Bin the housing (1). | ——

Directional spool valve - hand lever operated
type WMM6

The spool (2) is shifted as a result of changing position 3 g
of the hand lever (3), by means of pin (4). The spool \V4
T \
1

return (2) to its rest is secured by springs (6) - version
...WMM6.../aus oOr the spool (2) is positioned by means 3 @
of the detent (5) - versions ...WMM6.../F. Directional

spool valve may be equipped with throttle insert (7)

placed in port P - version WMMé.../...B.

[AWMM6 E - 32/..B...]

Type WMM6/ WMD6/ WMR6/ WH6 -1- WK 421180 11.2015



DESCRIPTION OF OPERATION

Directional spool valve - rotary knob operated
type WMD6, WMDAG6

The spool (2) is shifted by means of rotary knob (3)
through the spindle (4) and by means of the
spring (6). The spool is positioned by means of
detent (5). Directional spool valve may be provided
with orifice (7) placed in port P - version
...WMD6.../FB.

(D)
[4WMD6 E -32/FB| ‘T,

Directional spool valve - roller operated AWMRG E -32

type WMR6/WMU6

The spool (2) is shifted by means of the pin (3)
with the roller (4) at the end of pin, through the
plunger (5). Spool return (2) to its rest position is
secured by the spring (6). Directional spool valve
may be provided with orifice (7) placed in port P -
version ...WMR.../B.

1S

AT

Directional spool valve -hydraulically operated

type WH6 AWHG E 32

The spool (2) is shifted by means of the pressure
supplied to connections of the caps (3) and thus
it allows to move spools (4). Spool return (2) and
its centering in neutral position  (3-position
directional valves) or fixing end positions
(2-position directional valves) is secured by the
springs  (5) - version ...WH6...-12/...;
hydraulically (with oil pressure) - version
...WH6.../0... or by means of detent — version
...WH6.../0F.... In versions: ...WH6.../0... and
...WH®6.../0F... the spool position (4) is not fixed
in case of the lack of supply. Directional spool
valve may be provided with orifice (6) placed in
port P -version ...WH6.../...B.
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TECHNICAL DATA

Hydraulic fluid mineral oil
Required fluid cleanliness class| 1SO 4406 class 20/18/15
Nominal fluid viscosity 37 mm /s at temperature 55 °C
Viscosity range 2,8 up to 380 mm ¥s
Fluid temperature range recommended 40°C up to 55°C
(in a tank) max -20°C up to +70°C
Ambient temperature range -20°C up to +70°C
Features type WMM6 type WMD6/WMDAG6| type WMR6/WMU6 | type WH6
ports ports ports ports
Max operating pressure P,A B T P.A B T P.A B T P.A B T
31,5 MPa |16 MPa | 31,5 MPa | 16 MPa | 31,5 MPa | 6 MPa |31,5MPa | 16 MPa
Control pressure — — — min 0.6 -1 MPa
max 20 MPa
pressure in port T
Switching force 0 MPa 15 MPa — 100-200 N —
~20N ~30N
'I[ingohgening torque of rotary _ 150 Nem — _
Max angle of control cam — — 30° —
version with
2 control ports
Weight 14kg 14kg 14 kg 1.8k
version with
1 control port
1.3kg
Flow section in @ (central) spool Q-6 % nominal section
position spool W -3 % nominal section

INSTALLATION AND OPERATION REQUIREMENTS

1. Only fully functional and operational valve must be accidental contact with the valve body during
used. operation or to apply suitable covers acc. to
2. During the period of operation must be kept fluid PN - EN ISO 13732 - 1 and PN - EN 4413
viscosity acc. to requirements defined in this Data In order to ensure tightness of the directional valve
Sheet - Operation Manual block, one should take care of dimension of sealing
3. In order to ensure failure free and safe operation the rings and valve operation parameters given in this
following must be checked: Data Sheet - Operation Manual
* proper working of the valve A person that operates the valve must be thoroughly
* cleanliness of the hydraulic fluid familiar with this Data Sheet - Operation Manual.
4. Due to heating of valve body to high temp., the valve
shall be placed in such way to eliminate the risk of

Type WMM6/ WMD6/ WMR6/ WH6
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DIAGRAMS

type
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Graphic symbols of 3-position
directional spool valves
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NOTES:

Directional spool valve - hand lever operated
-.WMMeé6...-3X/ ...

Graphic symbols of 2-position
directional spool valves

versions with positi

WMM6...A-3X/ ...

WMM6...A-3X/F...

working
and indirect
positions

Flow sections in 0 (central) position achieved with spools:
Q and W - according to technical data on page 3.
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DIAGRAMS

Directional spool valve - hand lever operated
type ..WMMe6...-3X/...

Graphic symbols of 2-position

directional spool valves

versions with positions a, b

o AB

WMMé...'ZX/-.. a . blw
PT
Oi A B
WMM6...-3X/F... a| b.
PT
Graphic symbols of spools
working working
and indirect positions
positions

versions with positions a, b

(o]

=

B

WMM6...-3X/ e a

b/\N
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P T
AB

WMMé...-3X/F... a

b

working
and indirect
positions
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p

working
positions

7 I O 7 B 5 VA B
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Directional spool valve - rotary knob operated
type ... WMD6...-3X/... ; ...WMDAG6...-3X/...
Graphic symbols of 2-position
directional spool valves
versions with positions a, b
WMD6...-3X/F... B V
WMDAG...-3x/F... 3] b b
Graphic symbols of spools T
working working
and indirect positions
positions
7 O 7 B
XIHIL XY
XL XY o
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DIAGRAMS

Directional spool valve - rotary knob operated
type ... WMD6...-3X/... ; ... WMDAG6...-3X/...

Graphic symbols of 3-position
directional spool valves
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Graphic symbols of spools
working working
and indirect positions
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Graphic symbols of 2-position
directional spool valves

versions with positions a, 0

A B
WMD6.. A-3X/F... :
WMDA6...A-3X/F..
P T

working working

and indirect positions
positions
1 1 11
T T
| al 10 | | a | 0 |
. II T T T
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Flow sections in 0 (central) position achieved with spools:
Q and W - according to technical data on page 3.

working

versions with positions 0, b
WMD6...B-3X/F...
WMDAG...B-3X/F...
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working

and indirect positions
positions
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HET
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DIAGRAMS

Directional spool valve - roller operated
type ..WMR6...-3X/... ; ...WMU6...-3X/...

Graphic symbols of 3-position Graphic symbols of 2-position
directional spool valves directional spool valves
WMR6...-3X/ 20 £ B

WMR6...-3X/... —
wmue. 3%/ O—alo]b] WMU6...3%/. O a| b lw

A X

Graphic symbols of spools Graphic symbols of spools
working working working working
and indirect positions and indirect positions
positions positions
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NOTES:
Flow sections in 0 (central) position achieved with spools:
Q and W - according to technical data on page 3.
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DIAGRAMS

Directional spool valve - hydraulically operated
type ...WH6...-3X/...

Graphic symbols of 3-position Graphic symbols of 2-position
directional spool valves directional spool valves
versions with positions a, 0 versions with positions 0, b
A B A B WH6..B-3X/... A B
WH6...-3X/ ... WH6...A-3X/...
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PT PT PT
Graphic symbols of spools
working working working working working working
and indirect positions and indirect positions and indirect positions
positions positions positions
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NOTES:
Flow sections in 0 (central) position achieved with spools:
Q and W - according to technical data on page 3.
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DIAGRAMS

type ...WH6...-3X/...

Graphic symbols of 2-position
directional spool valves

Graphic symbols of spools

working
and indirect
positions

WHé...-3X/ee. a-=—- 3

WH6...-3X/0... a-=— 3

WH6...-3X/0F... a-=— a

versions with positions a, b

=

Directional spool valve - hydraulically operated

FI> oA

| --D

FI> O

| --b

working
positions

% to 1% fo 1" ko

71

versions with positions a, b

WH6...-3X/ ee.

working
and indirect
positions
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working
positions
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OVERALL AND CONNECTION DIMENSIONS

Directional spool valve - hand lever operated

type ... WMM6...-3X/... g 10

@9.4 - 4 counterbores

31

: Ve— o @5,3 - 4 holes
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f“ P AN fany
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73 19

B
/- /b . S
7% 3-position directional valves

il
Lo/ﬁ/_ 2-position directional valves

///p  with spools: ACD / EA..WA
—/r’//; 2-position directional valves

/] with spools: B, Y / EB...WB

71

W\ N\
a\\ \\ +

\
0"

M5 depth 10 - 4 holes
@7.6 (max) - 4 holes (P,T,A,B)

1-Hand lever
2 - Sealing o-ring 9,2 x 1,8 - 4 pcs/set  (P,T.A,B)
3 - Overall dimension of directional spool valve:
* 3-position directional spool valve springs centered
* 3-position directional spoo | valve positioned with detent
(spool diagrams: E,F,G,H,J,LLM,Q,R, T,U,V,W - according
to page 4)
* 2-position directional spoo | valve positioned with return
spring
* 2-position directional spoo | valve positioned with detent
(positions a, 0 - spool diagrams: EA,FA,GA,HA,JA,LA,
MA,PA,QA RA, TA,UA,VAWA - according to page 4)

| (positions 0, b - spool diagrams: EB,FB,GB,HB,)B,LB.
= [ L MB.PB,QB,RB,TB,UB,VB,WB - according to page 4)
= B D~ S
£ \u @ = (positions a, b - spool diagrams: A,C,D,B,Y- according
0 | ~y ™ to page 5)
] 4 - Positions of hand lever for different versions of
| 1| 0 o
103 ™| & g directional spool valves
19 S| 2 5 - Porting pattern - configuration of connection holes in
subplate in accordance with the standard ISO 4401
278, 117 £7(0,01/100 mm designation ISO 4401-03-02-0-94 (CETOP 03)
40,5 0,% fixing screws M5 x 50 -10.9 in accordance with
73 (min) | PN - EN ISO 4762 - 4 pcs/set - must be ordered
@ / % separatel; tightening; torque Md =9 Nm
6 - Subplate surface required
WK 421180 11.2015 -10 - Type WMM6/ WMD6/ WMR6/ WH6



OVERALL AND CONNECTION DIMENSIONS

Directional spool valve - rotary knob operated
type ... WMD6...-3X/... ; ..WMDAG6...-3X/...

@9.4 - 4 counterbores

2.8 (strToke) 2.8 (Tstroke) 5.3 - 4 holes
® .
46 ﬁ __q : T . |a_
i —— | I-_ il L
)
r— N {—
+ = - | ‘ g ®
ol | Yl
{ ~
\ﬁ | I
12
185 @ 3
205 e O
] 7\ IR 7.\
4. P&y I _)\+ 7 T N
| =\ ) | AL T AR 1T 9w,
3 AN \‘\\t//»\«ﬁ’ AN
A PED A5 | <
2,8 . 2,8 A N4 N
b 40,5 17
3_3_position directional valves 73
b 0 2-position directional valves
b/0 a with spools: B, Y / EB...WB
2-position directional valves
with spools: A,C,D / EA..WA
b/0
A 1 - Rotary knob
o 2 - Sealing o-ring 9,2 x 1,8 - 4 pcs/set (P, T,AB)
% 3 - Overall dimension - version WMDé...
4 - Qverall dimension -version WMDAG...
‘ 5 - Stroke of rotary knob for 3-position directional valve
(spools diagrams: E,F,.G,H.).LLM.Q.R,T,U,V.W - page 6)
M5 depth 10 - 4 holes 6 - Stroke of rotary knob for 2-position directional
7.6 (max) - 4 holes (P.T.A.B) valve (positions a, 0 - spools diagrams:EA,FA,GA HA,
' "' JA, LA, MA,PA,QA RA,TA,UA VA WA - page 6,
- positions a, b - spools diagrams: A,C,D - page 5)
= B " 7 - Stroke of rotary knob for 2-position directional valve
= O ﬂ ™~ 2 (positions 0, b - spools diagrams:EB,FB,GB,HB,JB, LB,
Rl | &L MB,PB,QB,RB,TB,UB,VB,WB - page 6)
| 8 - Positions of rotary knob for different versions of
103 M8 & directional spool valve
= S| 8 9 - Porting pattern - configuration of connection holes in
19 subplate in accordance with the standard SO 4401
278_117 designation ISO 4401-03-02-0-94 (CETOP 03)
40,5 E fixing screws M5 x 50 -10.9 in accordance with
73 (min) O'% PN - EN ISO 4762 - 4 pcs/set - must be ordered
separately; tightening torque Md =9 Nm
@ /‘/ 7 10 - Subplate surface required
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OVERALL AND CONNECTION DIMENSIONS

Directional spool valve - roller operated
type ... WMR6...-3X/... ; ..WMU6...-3X/...

74,5 _@9,4- 4 counterbores
57 5,3- 4 holes
|
I_f_—_w.| ®16 —/ _GL__J' | —
, : }
AT i
ity —+ ESES ‘ N ol R
QJ‘.”' i ! (e ! ) ;{
o NG | @ |
| | |
@—o . 2.8 (stroke) @
@—0 5.6 (stroke)
~151 (max) ® @
G -
_ = I
;EH( @ AE//TE%? ‘E\B RIS
Y _ R\ A RN ol Y
7NN N
@_4 . ) P‘((::H’ o [ z
NY N
30°(max 40,5 17 ﬁ
. | 73 12 e

g 2-position directional valves
bl0,3 T
O—T—Of 3-position directional valves
28 ; i

5.6 I

—>—|<1—backlash (not included in the operation

of directional valve)

M5 depth 10 - 4 holes
@7.,6 (max) - 4 holes (P,T,A,B)

32,5

pan
¥
31,75

45 (min)
B

\
26,55

5.95
16,25

19
27,8

40,5

73 (min)

0,%

£7[0.01/100 mm

7

7

1 - Pin with roller - position for valve type WMRS...

2 - Pin with roller - position for valve type WMU6...

3 - Sealing ring 0-ring 9,2 x 1,8 - 4 pcs/set (P, T.A,B)

4 - QOverall dimension of directional spool valve:

* type WMR6... (2 and 3-position versions)
* type WMUG... (2 and 3-position versions)

5 - Stroke of roller for 3-position directional spool valve
(spools diagrams: E,F.G,H.).LLM,Q.R.T,U.V,W - page 7)

6 - Stroke of roller for 2-position valve (spools diagrams:

A.C,D - page 7)

7 - Max angle of control cam

8 - Position of pin with roller for different versions of
directional valves (type WMR6... and WMUS...)

9 - Porting pattern - configuration of connection holes in
subplate in accordance with the standard 1SO 4401
designation ISO 4401-03-02-0-94 (CETOP 03)
fixing screws M5 x 50 -10.9 in accordance with
PN - EN ISO 4762 - 4 pcs/set - must be ordered
separately; tightening torque Md =9 Nm

10 - Subplate surface required

WK 421180 11.2015
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OVERALL AND CONNECTION DIMENSIONS

Directional spool valve - hydraulically operated
type ...WH6...-3X/...

@15,5 - 2 counterbores

G1/8 - 2 holes @9,4 - 4 counterbores
- @5,3 - 4 holes
| Loy
~ ! L_l_JI | | ! 174/ S—
u “—l—/(“ | | e+
a 1 | | = N R~ T
l . . | . ) ) ) RN o 2
|| t—* : | - I N AN
[ o | | ° - ~

I
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\/
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= \\ —
WA
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N
(v
u/l;—\\\\
N/
S 24
31,75
32,5

f- — f“ P-‘-& pa4 fan) -__ +
A & T
38 405 1719 S

®E

1 - Cap with control port a

2 - Cap with control port b

3 -Sealing 0-ring 9,2 x 1,8 - 4 pcs/set  (P,T.A,B)

4 - Overall dimension of directional spool valve:
* 3-position directional spool valve springs centered
(spools diagrams: E,F,G,H,),LLM,Q,R,T,U,V,W - page 8)

M5 depth 10 - 4 holes * 2-position directional spool valve without return
®7,6 (max) -4 holes (P,T,A,B) springs and without detent
| * 2-position directional spool valve without return
Py g ¥_ springs with detent
— a (positions: a, b - spools diagrams: A,C.D - page 9)
” | ' o
E : AC)/ ()B o M ot 5 - Overall dimension of directional spool valve:
| Dr) | 8‘ ra| M *2-position directional spool valve spring positioned
N (positions a, b - spools diagrams: A,C,D - page 9;
’ ] 2w 9 positions: a, 0 - spools diagrams: EA,FA,GA,HA JA,
103 55w LA, MA,PA,QA.RA.TA,UAVA, WA - page 8)
19 6 - Overall dimension of directional spool valve:
27.8 17 (min) * 2-position directional spool valve spring positioned
405 (positions: a, b - spools diagrams: B, Y - page 9;
: positions: 0, b - spools diagrams: EB,FB,GB,HB,)B,

73 (min) LB,MB,PB,QB,RB, TB,UB,VB,WB - page 8)
7 - Porting pattern - configuration of connection holes in
subplate in accordance with the standard SO 4401

£710.01/100 mm| designation IS0 4401-03-02-0-94 (CETOP 03)
0,% fixing screws M5 x 50 -10.9 in accordance with
PN - EN ISO 4762 - 4 pcs/set - must be ordered
@ /’// 7. separately; tightening torque Md =9 Nm

8 - Subplate surface required
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PERFORMANCE CURVES

measured at viscosity v =41 mm %/s and temperature t= 50°C
Flow resistance curves

* type WMMé...; WMM6.../F...

* type WMD6.../F...; WMDAG.../F...

e type WMR6...; WMU6...

* type WHé...; WH6...70...; WH6.../OF...

Characteristic curves Ap(Q) for all directional spool valves
for various spool types

1,1 l‘/ 6
/ S/
. Fillr
VS 4
Y/ /4y
/ /;/ ) /d
/s
2

AP (MPa)

40 50 60

Q (dni’/ min)
A|lB|C|D|E|lJF]G]H]JI LIM|P|IQ|R|T|]JU]J]VIW]Y
P-A 3 1]15]13] 2 51 2 1 1] 2 2 1]15]5 3 1] 5
P-B 3 3 1]15]13] 3 3| 4 1 1| 4 3 1]15] 3 1] 2 1] 5
A-T 313 113|161 2]|]2]]2]|]3|]3|]2|]4)|6]3 11 2] 3
B-T 1] 3 1|5 6| 2 1] 2 315 1 6 3 1] 2 3
Operating limits curves
* type WMME6 ...
Flow curves p-Q for directional spool valve type WMM6 ... - versions with various spools
springs centered
30 R ~ !
oy AN 2 1 2 3 4 5
& 20 L9,
= ) N~ E1, M, E,J,
o 10 ] L,Q,U W, C,| A B \% FP T
- 5 D,Y,G H,R

0 10 20 30 40 S0 60
Q (dm*/ min)
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PERFORMANCE CURVES

measured at viscosity v =41 mm %/s and temperature t= 50°C
Operating limits curves

* type WMME6.../F...

Flow curves p-Q for directional spool valve type WMMé6.../F... - versions with
various spools positioned with detent

30 X 1 30
_ \‘ - \\ 3N \°
g 20 AN g 20 SEIANY
o~ 2 *‘e_—
2 10 N 7 14 o 10 6 °
|
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Q (dmi’/ min) Q (dm’/ min)
1 2 3 4 5 6 7 8 9
El, M E, J,
H, C QL | AB G, T F V P R T
D,Y U, w

* type WMD6.../F...
* type WMDAG.../F...

Flow curves p-Q for directional spool valve type: WMD6.../F...; WMDAG.../F...
versions with various spools positioned with detent
30 ~ 1 30
_ \ = L =
& 20 € 20 - \K 7
s ~ s N
2 10 \ 8 o 10
4 5
0 10 20 30 40 50 60 0 10 20 30 40 50 60
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PERFORMANCE CURVES

measured at viscosity Vv =41 mm %/s and temperature t= 50°C
Operating limits curves

* type WMRG...

* type WMUG...

Flow curves p-Q for directional spool valve type: WMR6...; WMUG... - versions with various spools springs
centered
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* type WH6.../0...
* type WH6.../OF...

Flow curves p-Q for directional spool valve type: WH6 ..., WH6.../0...; WH6.../OF...
versions with spools springs centered, positioned with detent and without detent
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HOW TO ORDER

Number of service ports
3-way - for spools A, B =3
4-way - for the other spools =4

Type of operation

hand lever operated =WMM
rotary knob operated = WMD
lockable rotary knob operated =WMDA
roller operated (roller positioning according to page12) =WMR
roller operated (roller positioning according to page12) =WMU
hydraulically operated =WH

Nominal size (NS)
NS6 =6

Spool type

spool diagrams for directional spool valve:

type WMM - according topage 4, 5
type WMD/WMDA - according to page 5, 6
type WMR/ WMU - according to page 7
type WH - according to page 8, 9

Series number
(30-39) - connection and installation dimensions unchanged =3X
series 32 =32

Spool positioning

spring centering - possible for

directional spool valves type: WMM, WMR/WMU, WH = no designation
with detent - possible for

directional spool valves type: WMM, WMD/WMDA =F

without return springs, without detent - possible for

directional spool valves type WH =0

without return springs, with detent - possible for

directional spool valves type WH = OF

Throttle insert (in port P)

without throttle insert = no designation
throttle insert ¢0,8 =B 08

throttle insert @ 1,0 =B 10

throttle insert @ 1,2 =B 12

Sealing
NBR (for fluids on mineral oil base) = nho designation
FKM  (for fluids on phosphate ester base) =V

Further requirements in clear text (to be agreed with the manufacturer)

Directional spool valve should be ordered according to the above coding.
The symbols in bold are preferred versions in short delivery time.
Coding examples: AWMM6 E -32/B08; 4WMD6 E -32/F B08; AWMR6 E -32/B08; 4WH6 E -32/B08
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SUBPLATES AND FIXING SCREWS

Subplates must be ordered according to the data sheet Subplates and fixing screws M5 x 50 - 10,9 - 4 pcs/set
WK 496 480. Subplates: must be ordered separately.

G 341/01 - threaded connection G 1/4 Tightening torque for screws Md =9 Nm

G 342/01 - threaded connection G 3/8

G 502/01 - threaded connection G1/2 Subplate symbol in bold is the preferred

G 341/02 - threaded connection M14 x1,5 version available in short delivery time.

G 342/02 - threaded connection M16 x1,5

EXAMPLES OF APPLICATION
IN HYDRAULIC SYSTEM

Directional spool valve - hand lever operated
type WMM6
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Directional spool valve - hydraulically operated

type WH6
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