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Product overview Ediion  2016.07/08

Have a close look at our motors ...

long service life on account of mature design

shaft end able to support large radial and axial forces

small number of components in drive

extremely low moment of inertia

measuring shaft can be fitted as a standard option

low leakage thanks to play self-adjustment design feature
translationally operating control valve with play adjustment control
resistant to temperature shocks

suitable for use with liquids with low combustion properties
maintenance free

quiet running

wide speed range

with SAE flange connections

100 % torque throughout the entire speed range
uniform running properties even at extremely low speed
immediately reversible

high starting torque

no counterpressure required for motor operation

can be used as pump if feed is available

very suitable for applications as a control

feed and discharge control possible

may be operated in series

total efficiency of up to 96%

e direct valve construction available as a standard option

Fixed displacement motor (constant hydraulic displacement)

Motor Displace- Torque Speed Cont. |Maximum| Peak Output
Typ ment operating |operating| pressure
Vg Tspec. [ Tmax Nmin* Nmax pressure | pressure | ppea Pcont | Pintermit.
Pcont Pmax
KM RM cm®/rev | Nm/bar Nm rpm rpm bar bar bar kW kW
11 11 0,15 31,5 10 3000 140 210 250 3,9 4,3
11 11 0,15 37,5 5 3600 160 250 315 4,7 5,8
22 22 0,31 779 10 2250 160 250 315 6,0 7,5
32 33 0,47 118 10 1500 160 250 315 6,0 7,5
45 44 0,62 156 5 1800 160 250 315 9,5 11
63 66 0,95 236 5 1200 160 250 315 9,5 11
90 89 1,27 267 5 900 140 210 250 8,5 10
110 110 1,59 333 5 750 140 210 250 8,5 10
80N 81 1,15 363 5 800 250 315 400 12 15
125N 126 1,80 567 5 600 200 315 350 12 15
160N 160 2,36 742 5 800 250 315 400 24 30
250N 251 3,68 1159 5 600 200 315 350 24 30

* extremely low speeds of below 1 rpm can be reached using built-on servo-valves.

if limited to Pintermit. operating for a maximum duration of 10 % in every hour

continuous output (at a return pressure of 10 bar); if this output is constantly exceeded, the drive must be flushed

p cont if limited to Pcont

P max

P peak highest pressure at which the components will remain functional
P cont

P intermit.

output with which the motor can be run intermittently (for an operating time of max 10 % in every hour)
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Radial Piston Motor

control
with clearance seal

in the control KM
NG 11, 22, 32, 45, 63, 90, 110
with play self-adjustment RM
NG 11, 80N, 125N, 160N, 250N
Displacement Rated Size NG
11 cm¥/rev = 11
22 cm3/rev = 22
33 cm¥/rev = 32
44 cmd/rev = 45
66 cm¥/rev = 63 |
81 cmd/rev = 80N
89 cm¥/rev = 90
110 cm¥/rev = 110
126 cm?¥/rev = 125N
161 cm¥/rev = 160N
251 cm¥/rev = 250N
Drive Shaft
Cylindrical Keyway 7
DIN 6885 T1 -
Male involute splined shaft
DIN 5480 = K —
NG 22 bis 250N
Female involute splined shaft
DIN 5480 = H
NG 80N, 125N, 160N, 250N

Connections

Threaded connection, radial
NG 11, 22, 32, 45, 63, 90, 110
G /2 DIN 1SO 228-1

Threaded connection, radial
NG 80N, 125N, 160N, 250N
G 1 DINISO 228-1

Flange connection, radial

NG 11, 22, 32,45, 63, 90, 110
Duesterloh standard

(for mounting the valve)

Flange connection, radial
NG 80N, 125N, 160N, 250N

SAE J 518 %/, Standard 3000 psi

Threaded connection, axial
NG 22, 32, 45, 63, 90, 110
G %4 DIN ISO 228-1

= M

= Al

= BS

Additional information

Designation
E2 = Actuator quality

NG 22, 32, 45, 63, 90,110
S99 Flush connection

T

larger clearance for
highest speeds and at
very high temperatures

*

F3

Flange dimensions
Designation

Attachment to the face
NG 22, 32, 45, 63, 90, 110
S=080 K=g100

= NG 80N, 125N, 160N, 250N

1ISO 3019/3
S=0125 K=0160

NG 22, 32, 45, 63, 90, 110
S=0120 K=0140

Flange connection

= NG 11

1ISO 3019/2
S=p125 K=9160

= NG 22, 32, 45, 63, 90, 110

IS0 3019/2
S=p0160 K=g200

= NG 80N, 125N, 160N, 250N

S=0140 K= 92200

(S = diameter of the centring ring)
(K = circle diameter for screw holes)

* —

M10

Second shaft end
Designation

without second shaft end

cylindrical measuring shaft
@10, for sensor
(incremental speed sensor etc.)

second driven shaft
W28x1,25x30x21-7h DIN 5480
NG 22, 32, 45, 63, 90, 110

* No information given in the type key number.

Sealing material

Designation

* = NBR seals, suitable for HLP mineral
oils according to DIN 51524 part 2

V' = FPM (Viton) seals, suitable for ester

of phosphoric acid (HFD)
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KM 11, RM 11 Editon  2016.07/08

2.2

2.3

General properties and features
Design:
hydrostatic radial piston motor

Purpose:

transformation of hydraulic power to drive power.

High efficiency, also suitable for very low speeds, low moment of inertia, rapidly reversible, capable of supporting high total loads, four-
quadrant operation possible, very suitable for applications as a control, extremely quiet operation.

Structure and function

Drive unit 7 17 4 141 142 145 18 10 15 6 27 38 26 8
Design:
Internal piston support \ \ \ /
Method of functioning: ‘ | M
Seven radial pistons (14.1) load the crankshaft N N
via a heptagon ring with a needle bearing cage. QN T
il . D
Drive details |
Seven radial pistons (14.1) load the L | —_ _{/_‘_{/ N,
crankshaft via a heptagon ring with | _:77#:: %} i::,—;::{i_,p ——-F __:]n M X
a needle bearing cage. T T "*;;_j‘
Drive details L/
Crankshaft bearing: cylinder roller E % ]
bearing (17,18) partially balanced j
crankshaft.
Transmission of force between the —= 5* n
pistons (14.1) and the crankshaft (7): ‘== & /@H — . N
Low frictional losses, very long ] V. 77
service life, relatively insensitive to dirt, k%\ RM 11ZAF

also suitable for extremely high pressure and speed, high starting torque, no stick-slip effect at low speeds, only minor leakage (neces-
sary for the lubrication and cooling of the drive), high efficiency.

Control RM 11
Design:
Planar translational distribution valve with play adjustment

Purpose:

Distribution of the volume feed to the 7 cylinders, collection of the return volume flow

Method of functioning:

Control rings (6/15) with the external ring (10) and with the eccentric (38) form an external and an internal ring space.

By moving the control rings (6/15) between the motor housing (4) and the end cover (8) by means of the eccentric (38) which is fixed
to the crankshaft (7), the internal and the external ring spaces are connected to the cylinders in turn. The ring spaces themselves are
connected to the outside through pressure connections to the motor.

Control details
Roller bearing between the control rings (6/15) and the eccentric (38)

The control rings mainly move translationally, however, rotation is possible (2 degrees of freedom) — this means small frictional losses
at the control rings (6/15) and a cleaning effect in the sealing gap, approximately equal relative speeds of the sealing faces, sinusoidal
opening function for the control openings — this means smooth running even at low speeds and quiet running at high speeds, large
volume flow diameters between the rollers (27) in the roller bearing.

Adjustment of the play on the control rings (6/15) and the flats on the eccentric:

Hydrostatic, low control ring (6/15) force against the flats, spring-supported pressure by means of spring washers (for zero pressure
and low pressure situations), hydrostatic re-adjustment of the eccentric flats by means of a pressure thrust piece (26) supported by a
helical spring.

Very low leakage and small frictional losses, automatic compensation for pressure and temperature influences

(temperature shocks among others), relatively insensitive to dirt.

Control KM 11
The control corresponds to series KM 22 to KM 110.
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KM 22 - KM 110 Edition 2016.07/08

General properties and features
Design:
Hydrostatic radial piston motor. 9
Purpose: 2 32
transformation of hydraulic 20 ©
power to drive power.
High efficiency, also suitable " %0
for very low speeds, low 1 6
moment of inertia, rapidly 21 35
reversible, capable of " 34
supporting high total loads, T a >
four-quadrant operation 2 =i T e 31
possible, very suitable for 19 = ‘ - 24
applications as a control, 17 23
extremely quiet operation. . -
Structure and function 7 @ &
Drive unit 16 18
Design: 3 3
Internal piston support KM 45 ZA s
Method of functioning: 15 KM 63 ZA

8

Seven, fourteen or twenty-one %

radial pistons (14) load the

crankshaft (7) via heptagon rings (15) with needle bearing cages (4).

Drive details

Crankshaft bearing: Pre-loaded, large taper roller bearings (17,18), in X arrangement.

Precise guidance, therefore quiet running, high radial and axial loading capacity (e.g. if a gear wheel is mounted at the
shaft end). Transmission of force between the pistons (14) and the crankshaft (7): via heptagon ring (15) with needle
bearing cage (4).

Low frictional losses, very long service life, relatively insensitive to dirt, also suitable for extremely high pressure

and speed, high starting torque, no stick-slip effect at low speeds, only minor leakage (necessary for the lubrication
and cooling of the drive), high efficiency.

Control

Design:

Planar translationally moving distributor with clearance seal to prevent internal leakage and with play self-adjusting

seal to prevent leakage to the outside.

Purpose:

Distribution of the volume feed to the cylinders, collection of the return volume flow

Method of functioning:

The control disc (6) has an integrated internal ring space and forms an external ring space in conjunction with ring
(10). By moving the control disc (6) between the motor housing (1) and the end cover (8) by means of the eccentric (5)
which is fixed to the crankshaft (7), the internal and the external ring spaces are connected to the cylinders in turn. The
ring spaces themselves are connected to the outside through pressure connections to the motor.

Control details

Needle bearing cage (27) between control disc (6) and eccentric (5):

The control disc (6) mainly moves translationally, however, rotation is possible (2 degrees of freedom) — this means
small frictional losses at the control disc (6) and a cleaning effect in the sealing gap, approximately equal relative
speeds of the sealing faces, sinusoidal opening function for the control openings — this means smooth running
even at low speeds and quiet running at high speeds, large volume flow diameters between the rollers (27) in the
roller bearing.

Play self-adjusting seal against leakage to the outside:

Low hydrostatic force of the thrust piece (24) against the control disc (6) supported by the spring washer (35).
Reduction in the leakage to the outside at only low frictional losses, automatic compensation for pressure or
temperature influences, relatively insensitive to dirt.
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) Hydraulic characteristic values KM RM
<2 Geometr. displacement [cm3/rev] 11
Theor. spec. torque [Nm/bar] 0,17
Average spec. torque [Nm/bar] 0,15
Peak pressure* [bar] 250 315
Max. operating pressure** [bar] 210 250
Continuous pressure [bar] 140 160
Max. operating torque [Nm] 315 37,5
Continuous torque [Nm] 21 24
Drain line pressure [bar] max. 1
Hydraulic fluid temperature range [K] 243 - 363
[°C] -30 - + 90
Viscosity range [mm?/s] 20 - 150

(max. 1000 mm?/s at start)
Pressure fluids:
Flange HM and HV, definition to CETOP RP 75 H (mineral oil based fluids).
g \ Mineral oil H-LP in conformity with DIN 51524 part 2.
DIN-1SO 3019/2 KM 11 ZAF Bio-degradable fluids available on request.

4 * Definition according to DIN 24 312.
2 Peak pressure = Pressure exceeding the maximum operating pressure for a short time at
“T2o [T which the motor remains able to function.
** If the sum of inlet pressure and outlet pressure is higher than the peak pressure, please
[ H consult the manufacturer.
o
o 8 HFC Reduce HFC pressure to 70 % Definition to
g Check the bearing service life CETOP RP 77 H
f HFD Viton seals are required ISO/DIS 6071
L Filtering
Alternative End Cover M Max. permissible degree of contamination of the pressure fluid according to
NAS 1638 class 9.
[1.024] 60 We recommend filters with a minimum retention rate of 310 >100
.'Ls‘ M 12 x 14 dee For a long service life we recommend filtering acc. to NAS 1638
[.866] 2|2 P [2.362] class 8 and filters with a minimum retention rate of s >100.
> /ek@ Characteristic values according to VDI 3278
g | o I 1 e g & Weight: Tkal 12,0
NE e}— N 2 0"# =& Mounting position: as required
= L% Recess for = Direction of rotation, if viewed at the shaft end
35 m s clockwise: flow from connection 2 to connection 1
28 e T 7/ anti-clockwise: flow from connection 1 to connection 2
= nrs2 ‘((,;94 Operating speed range: [rpm] 103000 5-3600
Leakage port / 5[90 Moment of inertia: [kgm?] 0,000263
. 4 Continuous power: [kW] 3,5 4,7
Altemative end cover A1 (valve mounting face) Intermittent power: (kW] 43 58
Standard Design
o —_——
§§ 5 450 Paraleumy 56258;20 %% 5g
§ < I~ 197 /YA D wl §5 >
7 I [1,732] __ S| == 4o,
=TS /
) g @ - o e
) 12 &’ S @ o [
/ X ) AR % | 0?/
7. \ W o8 s - 4} S o &
-—] ; Q| @ T * R} B3 600 Q AN >
I N © \ 3
N — 3
2 = g 2 57
7‘ 1 127,211,071 [ '\ | § \
G1/4 QSN
[43155] 11024 {26 1728] 9 [1354] [.984] \
[3.228) 82 185_| | 39_| (1505 25 | ||
\ Sty ~190 [7.48] Leakage port
End cover A (radial ports) Inch measurements in brackets i
Type number key for radial piston motor KM 11 ; RM 11
Size Shaft end End cover Seal Instrument shaft Flange additional specs.
[ [ i I(1 [ [ [ [ [ |
Radial KM Keyway | Z||Radialports | A|[NBR without 1SO 3019/2 | F |
Piston Motor|[RM| Valve face A1]| Viton V || with M

KM = motor control with clearance seal
RM = play self-adjusting motor control (the motor is 10mm longer, dimension 82 becomes 92)
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Characteristics Characteristic performance functions according to ISO
® Overall Efficiency
Py A py=0 Operating temperature: ® =50°C [122°F]
\ & Viscosity: v =36mm2/s [36cSt]
Outlet pressure: P2 =O0bar [psi]
. 2p Drain line pressure: Pg =O0bar [psi]
20 bar, L l T I
a b " : T —
g [290 psil| Idling Characteristics Q, dm3/min [US. g.
o Operating fluid: M 46 404058l 2641 _(47¢ gpml
2 Operating temperature: @ = 50° C [122° F] [29.5) 2 10 18 [6.87] [8.98
2 Viscosity: v= 36 mm2/s A I —| 26 3% ] [11.01]
e [36 cSt]/ ﬁ 2
= 10 bar Nm —— 250
3 h
H [145 psi] / [ft-1bf] 83% [3600]
o L1 t— |
[
£ 30 SN
a / 2 S\L% l / —210
° 82% [3046]
0 1 — = H g|
0 1000 2000 3000 min”' 4000 g ) 1 ar
us. Speed n [r.p.m] g 3)5% \7 170 [psil
[85m] 2 5 L] 80% [2465]
Leakage I l [ E [14.7] g#_%
0.4 | Operating fluid: o 85%
:.f)g, - [1057] T Operating temperature: © = 50° C [122°F] g y 75% » 113585
ggs Speed: =500 min -1 [r.p.m.] b || [1885)
S 53 dms | Viscosity: v= 36 mm?/: 85,5% 1
23 min [36 cSt] / 1
g5t 3 o2 Pm0 g 10 o 90
25 2 (0s28) [7.3] M L 70%-1 | 65% [1305]
| & — gl
se o AVawas éﬁ/ [ s0
o ‘ﬁw e (725]
cgoo 0 0 E— 10
0 50 100 150 200 bar 250 0 1000 2000 3000 min"' 4000
[725] [1450) [2175] [2900] [psi] 3600 .
Pressure p, Speed n min-' [r.p.m.]
Service life of the roller bearings
7 TOK 250000
A 7 A o
front . b4 By | &
bearing P 4 )Z 1100000
7 {
7, === T /T - 7Z |- s0000
S L
*«'/ 1/ / / I 30000
E | Y |- 20000
b ' :“’/@’ S/ /SIS
Y </ |/ (f’ 9 e;\ 9 I I
X inmm 7 i —g — 10000 Given: Fr=0N [0Ibf]; Ap = 210 bar [3046 psi];
4 /| }/ fy n=3000 min-' [rp.m.].
x=0 ) '0_,)7 < c; Required:  Duration of life of bearing.
‘ N % 7/ — 5000 DiagramB: Points of intersection of Ap= 210 bar
L [3046 psi] (3v) and (3h) with the absciss
®\Eadial force F £ vertically to the speed line n = 3000 min-!
+ + r Av.4 7 i [ 2500 [rp.m] then horizontally ~ the duration
0 2000 4? 4000 N lr Laahto  Lnahso ﬁz)lllj'rz ?e’:pé?.::?\éggl}%igurs and
[450) 11 (899] [ibf] 1 (4%.?‘"10 =10500 hours resp. Lnahs5o =
T v K X7 T 50000 250000 I ours:
P A h | h
An I )(5/ / Bih | X |4 Given: Fr=23000 N [674 Ibf]; x =10 mm [.394 in];
rear \ Ap = 160 bar [2320 psi]; n = 500 min-'
. S e = — - 100000 [rp.m]
bearlng ;9 f y A Required:  Duration of life of bearing.
%/ 7 Diagram A:  From F, = 3000 N [674 Ibf] (1v), (1h) to the
7 ) > £ - s0000 section’al point with x=10mm [.394 in], then
& V 4 ) L horizontally acc. to diagram B.
D “ "’., ] DiagramB:  Cut the horizontal lines from diagram A with
N, Y ot — 30000 the curve Ap = 160 bar [2320 psi], vertically
7777 Fr / / \E‘é | 20000 to the sectional point with n =500 min-!
,,"" IS &S o% [r.p.mJ], then horizontal — the bearing life (2v)
P A Y SSANS 23 \e Lnah10 = 18700 hours resp. Lnahso = 93500
_ — </ < A Y Y N 2 ‘1‘% 10000 hours and (2h) Lnanh10 = 29000 hours resp.
X in mm 4 1Y & [~ Lnahs0 = 145000 hours.
S
x| / é, ﬁ/ S 3
‘ 0 v |— s000 ) " ! ! o
%) 1 [ Lnah 10 is the modified nominal duration of life of
®\F‘adia| force F ) 3 l bearing in ;)perating hours ata viscosity .
plalgen LT L ! s00 [ 2500 % SIS G2 3 atuneh, o e poarings
0 2000 4000 N Lnahto  Lnahso The average middle duration of life of bearing
[450] H [899] [Ibf] I Lnah s0 is five times Lnan 10.
Strength of the shaft
Example: &,
Given: Fr =2000 N [674 Ibf] x = 10 mm [.394 in] 7oy oy 39 ‘?47?/"”’% U
Required: Shaft strength S5 X
Make a vertical line of &) Fr = 2000 N [674 Ibf] to the distance . . >
® x = 10 mm [.394 in] |0~ HOR NS
Lies the point of intersection in the diagram so the shaft is _ yFr T~ ~ &
constantly strong. Admissible axial forces calculate the
works on request. - - ——
| xinmm [in]|__ _ ~
x0 ®
0 N 1000 2000 3000 4000 5000
[1bf] [225] [450] [675] [899) [1124]

Radial force Fr
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Hydraulic characteristic values
Geometr. displacement [cm3/rev] 22
Theor. spec. torque [Nm/bar] 035
Average spec. torque [Nm/bar] 032
Peak pressure* [bar] 315
Max. operating pressure** [bar] 250
Continuous pressure [bar] 160
Max. operating torque [Nm] 78
Continuous torque [Nm] 50
Drain line pressure [bar] max. 1
Hydraulic fluid temperature range [K] 243 - 363
o [°C] - 30 - +90
Viscosity range [mm?/s] 20 - 150

(max. 1000 mm?/s at start)
Pressure fluids:
HM and HV, definition to CETOP RP 75 H (mineral oil based fluids).
Flange Mineral oil H-LP in conformity with DIN 51524 part 2.

DIN-1S0 3019/2 » KM 22 ZAF Bio-degradable fluids available on request.

* Definition according to DIN 24 312.
Peak pressure = Pressure exceeding the maximum operating pressure for a short time at

Counterbore which the motor remains able to function.
. I ** |f the sum of inlet pressure and outlet pressure is higher than the peak pressure, please
$42(1.654] G% B \ consult the manufacturer.
. oF
A% ( —
R 7 | HFC Reduce HFC pressure to 70 % Definition to
p25Lo8a  GY B2 || Check the bearing service life CETOP RP 77 H
Leakage port ' HFD Viton seals are required ISO/DIS 6071
Q5L « Filtering
. Max. permissible degree of contamination of the pressure fluid according to
Alternative end cover BS NAS 1638 0lass 9,
(1.024] We recommend filters with a minimum retention rate of 310 >100

—2%—= 12x14 deep TZ';%G] For a long service life we recommend filtering acc. to NAS 1638

(866] =22 class 8 and filters with a minimum retention rate of s >100.
I T .
gy X Characteristic values according to VDI 3278
it $@$ 1y | = Weight: (k] 17,4
23 !0 ) Y 83 Mounting position: as required
1 1 @é [ ./ 2 # oy 2 Direction of rotation, if viewed at the shaft end
823 Recessfor y - clockwise: flow from connection 2 to connection 1
S u o Oring 21.89 x 2.62 /4 .J S anti-clockwise: flow from connection 1 to connection 2
[1.732] Loakage port 0% Ras‘lJ Operating s_peed_ range: [rpm] 10 + 2250
Counterbore / Moment of inertia: [kgm?] 0,00028
) ¢ 25 [.984] Continuous power: [kW] 6,0
Alternative end cover A1 Intermittent power: [kW] 7.5
Standard Design Mounting Flange F
T — [7.992] 1ISO 3019/2
178 = s 203 505 51
G, l‘&is L3l 94— T =55%6” Parallel key DIN 6885 [ 6.890] (7.992)
> =i [1.024}=— 26— | - 52 </
| T [2:047) g . [1.1817]
* | 7 =] [ [1.1812]
o .L‘p.’g ‘ ~J =3 y"z"‘ & .8_§ FH
Al 7 e i
éo ' ' é‘:% . | \\‘ —A . 2%
~C Trg © -é e ;'ﬂ%ggl“‘ \DIN332 T(31a7g] .
3 o ‘ 1669 @ / ’ i, 52_|[2.047]
> - & 7
S N 2 61_[[2.402]
[Counterbore @ 34 [1.339] q‘,bb,
S i VQO / Counterbore @ 25 [.984]
End cover A Inch measurements in brackets
Type number key for radial piston motor KM 22
Motor type Size Shaft end End cover Seal Second shaft ') Flange additional specs.
| KM ||l 22 Il | | | | | |
Radial Keyway Z || Radial ports | A || NBR without normal
Piston Motor K || Valve face A1|| Viton V || Instrument | M ||1SO3019/2 | F
Axial ports B5 Driving M10

) With end cover version B5 a 2nd shaft is not possible.
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DUSTERLOH

Radial Piston Motor

Catalogue

HM1 - 014EN

= - KM 22 :
Fluidtechnik Characteristics s Seite 10
Ll Edition 2016.07/08
Characteristics Characteristic performance functions according to ISO
Py é pp=0 Operating temperature: © = 50°C [122°F]
Viscosity: v = 36mm2/s [36cSt]
Outlet pressure: P, = Obar [psi]
20 ap Drain line pressure: Pq = Obar [psi]
[57.5] 78
a bar ][uvs. 1}
- g.p.m,
< 290 Idling Characteristics Nm 0, dm3Imin
o Lpsi Operating fluid: HM 46 [ft-1bf] | [1.32] [6.60] 11.89
2 Operating temperature: © =50°C [122°F] TIIT 25 m. 45]
a 10 Viscosity: v =236 mm2/s [47.9] 65 M
S bar [36 cSt] / 720
= 145] 895% /| 885%
= :
c psi 87%
o — - /
] [384] ¢ 52 7 7 V]
E [ 20%| £ go% /lask — 170
o o 86%)
) 3
0 2250 o
Us Speed n o T
- [rp.m] [28.8] ; 39
° g.p.m 7‘\ 130
g S c [793 2 ] 7
53 ) 3| Leakage £ 2
] m
-4 + r: n | Operating fiuid: HM 46 no2l W 26 \ = &
ST x ! Operating temperature: © =50°C [122°F] & /74‘\ 90
=R =) 2 Speed: n=200min-' [r.p.m] / 80%
Qg .- [528 ] viscosity: v=236mm2/s \\__
5ES 3605 L
T P2=0 <
I o 8.9] 13 — —
o B
£ WP = -
Sdo  §
GCO 4 04 ||| nas)
0 80 160 bar 240 0 1
[1160] [2321] [psi] [3481] 0 300 600 900 1200 1500 1800 2100 2400
Pressure p, Speed n [min™'][r.p.m.]
Service life of the roller bearings
50000 —250000
A [ EENPEERN w2 00 (2500
|front L) By ; RO
X [ s
beanng ‘F o, I S /. —= 20000 00000
X ¥ <
— S
7 Ky 10000 50000
N S =
I)(‘ ; 30000
77,
S 20000
b I
10000 Given: Fr=0N [0 Ibf]; Ap = 250 bar [3600 psi];
n= 200 min-' [rp.m.].
Required: Duration of life of bearing.
- Diagram B:  Points of intersection of Ap = 250 bar
T — [ 5000 [3600 psi] (3v) and (3h) with the absciss
(M x=0 | r vertically to the speed line n= 200 min-!
Radial force Fy = [r.p.m.] then horizontally -~ the duration
} o —— 2500 of life of bearing (4v) Lnah10 = 35200
0 L000 8000 N L nah1o L nahso hours resp. Lnahso = 176000 hours and
H? [899] [1798] [Ibf] (4h) Lnah10 = 7650 hours resp. Lnahso =
38250 hours.
I 50000 250000 |
Ah h B h Given: Fr=3000 N [674 Ibf]; x =20 mm [.787 in];
rear Ap = 100 bar [1450 psi]; n = 500 min-!
r . [rp.m]
bearlng é 20000 —100000 Required: ~ Duration of life of bearing.
o S (2n) Diagram A:  From Fr= 3000 N [674bf] (1v), (1h) to the
/* W — sectional point with x=20mm [.787 in], then
o by, 10000 — 50000 horizontally acc. to diagram B.
N b bh - Diagram B:  Cut the horizontal lines from diagram A with
~/ ) 6000 ——30000 the curve Ap = 100 bar [1450 psi], vertically
% to the sectional point with n = 500 min-!
S 7‘ —— 4000 20000 [r.p.m], then horizontal ~ the bearing life (2v)
by Fr Lnah10= 16300 hours resp. Lnahs0 = 81500
y /A _ 1 'Os/ hours and (2h) Lnanh10 = 13700 hours resp.
/ ] 7 | 2000 | 10000 Lnahso = 68500 hours.
7| I xinmm _| On
| < 1000 [=—=5000 | . 10is the modified nominal duration of life of
h . x=0 N[ bearing in operating hours at a viscosity
Radial force Fr v = 36 mm2/s (36 c St) at which 10% of the bearings
o t 2000 80100 N 503 250 can fail, 90%reach a higher durationfof life.
L nah10 nah 50 The average middle duration of life of bearing
H‘r [899] [1798] [Ibf] Lnah 50 is five times Lnan 10-
Strength of the shaft
Example:

Given values: Fr = 3000 N [674 Ibf] x =20 mm [.787 in]
Ap =100 bar [1450 psi]

Required value: Shaft strength

Draw a vertical line from Fr= 3000 N [674 Ibf] to
distance x = 20 mm [.787 in] and a straight horizontal
line from there.

If the intersection ® of the horizontal with the vertical
line of Ap =100 bar [1450 psi] is below curve the shaft
has sufficient fatigue strength.

Allowable axial forces will be provided on request.

For shaft end
types "K” and "Z"

please ask the works.
} ]

X in mm — [iﬂ] —
i

7000 6000 5000 4O 3000
[1574] [1349] [1124] [899] [674]
Radial force Fr

L BN
For hollow shaft end ‘F JS\ ~
000

2000 1000 N
[450] [2251bf]

50 100 150 bar 200
[725] [1450] [2175 psi][2901]
Differential pressure Ap
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DUSTERLOH | Radial ':('Jgg“ Motor HM1 - 014EN
Fluidtechnik Technical data r/ oete 11
Lig Editon _ 2016.07/08
Hydraulic characteristic values
Geometr. displacement [cm3/rev] 33
Theor. spec. torque [Nm/bar] 052
Average spec. torque [Nm/bar] 0,48
Peak pressure* [bar] 315
Max. operating pressure** [bar] 250
Continuous pressure [bar] 160
Max. operating torque [Nm] 120
Continuous torque [Nm] 76,8
Drain line pressure [bar] max. 1
Hydraulic fluid temperature range [K] 243 - 363
o [°C] - 30 - +90
Viscosity range [mm?/s] 20 - 150

(max. 1000 mm?/s at start)
Pressure fluids:
HM and HV, definition to CETOP RP 75 H (mineral oil based fluids).
Flange vy Mineral oil H-LP in conformity with DIN 51524 part 2.
DIN-IS0O 3019/2 KM 32 ZAF Bio-degradable fluids available on request.

* Definition according to DIN 24 312.

Counterbore Peak pressure = Pressure exceeding the maximum operating pressure for a short time at
i which the motor remains able to function.
— | ** If the sum of inlet pressure and outlet pressure is higher than the peak pressure, please
@ 42[1.654] G - | consult the manufacturer.
l '8;“ % (

5250984 G ‘,g =i T HFC Reduce HFC pressure to 70 % Definition to

83| ‘ Check the bearing service life CETOP RP 77 H
Leakage port i \ HFD Viton seals are required ISO/DIS 6071

0.5[.020] - .

= Filtering
Alternative end cover B5 Max. permissible degree of contamination of the pressure fluid according to
NAS 1638 class 9.
[1.024] We recommend filters with @ minimum retention rate of B10 >100

>1\26’4 M 12 x 14 deep

For a long service life we recommend filtering acc. to NAS 1638
1866] =22
T

class 8 and filters with a minimum retention rate of s >100.

- P ﬁ Characteristic values according to VDI 3278
Ve 1 _ -
o 2 1 @ L 5 Weight: [kg] 17,4
R @\ 2 ] Mounting position: as required
A | 70| Direction of rotation, if viewed at the shaft end
8 o | Recess for . . .
5 8 Q Oring 21.89x2.62 clockwise: flow from connection 2 to connection 1
== ;[1 743 2]< ) anti-clockwise: flow from connection 1 to connection 2
i Leakage port % Operating speed range: [rpm] 10 =+ 1500
%/ Moment of inertia: [kgm?] 0,00028
. Continuous power: [kW] 6,0
Alternative end cover A1 Intermittent power: kW] 7,5
Standard Design Mounting Flange F
A 1&?\ [72%932] 1ISO 3019/2
) Pﬁ %] 81313] _[27911,3].‘ —['5626] [25'565] = Parallel key DIN 6885 O 6.890] [7.992]
=S 1024} 26~ | = 52 - _
y A | f 12oan | 7Q 1817 [.709]
L / ) | * | 7 =3 [1.1812) 8 —
wb || : L!! L5
3\ | 85 ~Ji3ls £88 -
S 11 : S| -~ \ K . : ® =
Z g — 50 — \DIN332 i S N ’
g™ 2 o plve  ON33Z G or
30 Dl 7 /7 ‘ 52_|[2.047]
5 { 1669] & / ¥ 1.433]
S «5‘3’ 2 61,_[[2.402]
LC—Oumerbore ?3411:359) N § / Counterbore @ 25 [.984]
End cover A Inch measurements in brackets
Type number key for radial piston motor KM 32
[ Motor type Size Shaft end End cover Seal Second shaft ') Flange additional specs.
[ km___ ||| 32 Il [ [ [ [ [ |
Radial Keyway Z || Radial ports | A || NBR without normal
Piston Motor K || Valve face A1]] Viton V || Instrument | M |]|ISO 3019/2 | F
Axial ports B5 Driving M10

) With end cover version B5 a 2nd shaft is not possible.
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DUSTERLOH Radial Piston Motor ﬁml?g(;zm

KM 32

= - , :
Fluidtechnik Characteristics v Seite 12
Lol Edition 2016.07/08
Characteristics Characteristic performance functions according to ISO
® Operating temperature: © = 50°C [122°F]
Py p=0 Viscosity: v = 36mm2/s [36cSt]
Outlet pressure: P, = Obar [psi]
Drain line pressure: Pq = Obar [psi]
20 — [88.8] 120 oS
a bar o | g‘p.‘g\]}l{
'> im=/min
< [29.0 Idling Characteristics Ift1bf | 1.32) 16601 |
2 LPSIIY operating fluid: HM 46 25 [11.89]
2 \(/)_pera@ing temperature: © =50°C [122°F] [74) 100 NN —— 45
7] iscosity: =36 2
o :)2 Y Y [36r2'§t]/5/ / '_T 777
=3 145" 895% /| 885%
S N 7%
g PS':I 1592] ¢ s0 U] \/L 7 /\7/7
> T 170
g |q_) 0% [ oo% flagx [ 7]
[a] 0 § 7[
Us 0 500 Speed n 1000 [mirr'] 1500 [44.4) % 60 \ i/
9. r.p.m. —
o gpm ..% M f 74 130
28 c 793 3 8%
% % 5" 3 | Leakage [29.6] i \ 2
X 0
ﬂ 3 + gm> Operating fluid: HM 46 & 7L~\ 30
SRR min Operating temperature: © = 50°C [122° F] /
£Ec 3 2 < Speed: n=200min-' [rp.m] \_‘/ 80%
S5 5 [528] | viscosity: v =36 mm2/s /é
%8 o {36 cst]
Oz P2=0 [14.8] 20 \ — 1
le [ o8 1 q | 50
s P —
C'z’z“ g 3 § 0 KX?; || nas)
- —T—10
0 ["28] 1[3%211 [b(;:i [23‘4981] T0 200 00 600 800 1000 1200 1400 1600
Pressure p, P Speed n [min™][r.p.m.]

Service life of the roller bearings

- 50000 —250000
A, l / A - /! VAv.8'8 hoF oo
A
front ) By / RO
i — 20000 (100000
bearing 7// A s L/ —=
K /2 b / \@
I S
/ LS 4 10000 50000
S <& A L
Y S 1
,,/* b S - 6000  ——30000
NS
< E & / — 20000
K L S I .7/ I
S Given: Fr=0N [0 Ibf]; Ap= 250 bar [3600 psi];
:'3 S/ /b L
| WA, B 10000 n'= 200 min-! [rp.m].
& N Required:  Duration of life of bearing.
xinmm __| ’77./ S 0% Diagram B:  Points of intersection of Ap = 250 bar
! e —/ /S I [3600 psi] (3v) and (3h) with the absciss
x=0 | 7 | C"J/ r vertically to the speed line n= 200 min-'
L Radial force Fr Y. - il [r.p.m.] then horizontally - the duration
} + et 2500 of life of bearing (4v) Lnah10 = 35200
0 000 8000 N L L hours resp. Lnahso = 176000 hours and
11'? 1899) [1798] [Ibf) ‘h norto - Frenso (4h) Lnah10 = 7650 hours resp. Lnahso =
38250 hours.
- - 50000 —250000
Al C \ / 7 no [on I
h B Given: Fr=3000 N [674 Ibf]; x =20 mm [.787 in];
h Ap= 100 bar [1450 psi]; n = 500 min-1
‘rear ap=1

3

sectional point with x=20mm [.787 in], then
— 50000 horizontally acc. to diagram B.

bearin / 4 20000 100000 Required:  Duration of life of bearing.
9 f? D S / o e b e -——@ Diagram A:  From Fr= 3000 N [674 Ibf] (1v), (1h) to the
/5 o/ \/\ %
/1

r Diagram B:  Cut the horizontal lines from diagram A with

—— 30000 the curve Ap = 100 bar [1450 psi], vertically
to the sectional point with n= 500 min-'
- — 20000 [r.p.m], then horizontal ~ the bearing life (2v)

X350

NN
N+

Fr

l xinmm __|
1 l x:0
h Radial force Fy
t

0 ‘ 4000 80’00 N
I ‘r (899] [1798] [ibf]

Lnah10 = 16300 hours resp. Lnahs0 = 81500
hours and (2h) Lnah10 = 13700 hours resp.
— 10000 Lnahs0 = 68500 hours.

Lnah 10 is the modified nominal duration of life of
bearing in operating hours at a viscosity

v = 36 mm?2/s (36 ¢ St) at which 10% of the bearings
can fail, 90%reach a higher duration of life.

Lnanso The average middle duration of life of bearing

Lnanh 50 is five times Lnan 10.

Strength of the shaft

Example:

Given values: Fr = 3000 N [674 Ibf] x =20 mm [.787 in]
Ap =100 bar [1450 psi]

Required value: Shaft strength

Draw a vertical line from Fr = 3000 N [674 Ibf] to

T T T I

.

ndurance Limjt |

1 —1—

distance x =20 mm [.787 in] and a straight horizontal | —_—t . | ®

line from there. f°' Shif(‘"e"% - — Y

If the intersection ® of the horizontal with the vertical | types K an S Ry IS - —

line of Ap =100 bar [1450 psi] is below curve the shaft For hollow shaft end J§ _ 2 1 scmmm i)

has sufficient fatigue strength. please ask the works. o r’

Allowable axial forces will be provided on request. 7000 6000 5000 4000 3000 2000 1000 N O 50 100 150 bar 200
[1574] [1349] [1124] [899] [674] [450] [225 Ibf] [725] [1450] [2175 psi][2901]

Radial force Fr Differential pressure Ap
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DUSTERLOH | Radial E'\'/Is4t5)°“ Motor HM1 - 014EN
Fluidtechnik Technical data r/ Seite 13

Ll Edition 2016.07/08
Hydraulic characteristic values
Geometr. displacement [cm3/rev] 44
Theor. spec. torque [Nm/bar] 0,70
Average spec. torque [Nm/bar] 0,63
Peak pressure* [bar] 315
Max. operating pressure** [bar] 250
Continuous pressure [bar] 160
Max. operating torque [Nm] 157
Continuous torque [Nm] 100
Drain line pressure [bar] max. 1
Hydraulic fluid temperature range [K] 243 - 363
o [°C] - 30 - +90
Viscosity range [mm?/s] 20 - 150
(max. 1000 mm?/s at start)
Pressure fluids:
HM and HV, definition to CETOP RP 75 H (mineral oil based fluids).
ineral oil H-LP in conformity wit part 2.
Flange Mineral oil H-LP in conformity with DIN 51524 part 2
DIN-1S0 3019/2 Bio-degradable fluids available on request.
* Definition according to DIN 24 312.
Counterbore Peak pressure = Pressure exceeding the maximum operating pressure for a short time at
which the motor remains able to function.
L ** If the sum of inlet pressure and outlet pressure is higher than the peak pressure, please
@ 42[1.654) G %-'83 consult the manufacturer.
?25[984] G £ = HFC Reduce HFC pressure to 70 % Definition to
‘85._ \ Check the bearing service life CETOP RP 77 H
Leakage port HFD Viton seals are required ISO/DIS 6071
Q50207 —
Filtering

Alternative end cover BS

Max. permissible degree of contamination of the pressure fluid according to
NAS 1638 class 9.

(1.024) We recommend filters with a minimum retention rate of 310 >100

26 - For a long service life we recommend filtering acc. to NAS 1638
[8661:‘22!‘] M 12 x 14 deep class 8 and filters with a minimum retention rate of s >100.
Py Characteristic values according to VDI 3278
- L Weight: ka] 18.8
ez L!r l 5 Mounting position: as required
1 i T A 2 s Direction of rotation, if viewed at the shaft end
g g é g Recess for clockwise: flow from connection 2 to connection 1
N % v‘i Oring21.89x262 anti-clockwise: flow from connection 1 to connection 2
= = Ll |l /4 o 0 . . )
11732 6,4 perating speed range: [rpm] 51800
AR R Moment of inertia: ko] 0,00033
. @ 25[.984] Continuous power: kW] 9,5
Alternative end cover Al Intermittent power: [kW] 11,0
; [8.701] .
Standard Design 221 Mounting Flange F
T — 1SO 3019/2
178 =
fo_{; Z‘TZ(‘?B_]_B ['315]( —lz'ﬂa] >[f3626] ‘2515(:5] = Parallel key DIN 6885 [0 6.890] [8.701]
N | [1.024}— 26— - 52 | / ‘
| } i g 12047) > < :i:‘imm .
‘ ~ 1812 A
s\ LYy B
§,‘:’, H - o8 || =¥ 2 9 I - 2=
= ] ew ) i oo DS \ o 3%
I S | | J7§ e Y B _:3 b
‘oio ' %: Z N — [3.1496] ) SIS J_.
N i ol L 2= 50 — \DIN332 Brare N/ :
&Afe'-‘s/ef/ g G 629_&969] & Q, f N ' 52 [2.047]
g [.669] 6%@ v ) 1 61_[2.402)
Counterbore @ 34 [1.339] \’@lt/ 2
End cover A Counterbore @ 25 [.051]
Type number key for radial piston motor KM 45
[ Motor type Size Shaft end End cover Seal Second shaft ") Flange additional specs.
[ Km__ || 45 I [ [ [ [ [ |
Radial Keyway Z || Radial ports | A [|NBR without normal
Piston Motor K || Valve face A1]| Viton V || Instrument | M |[ISO 3019/2 | F
Axial ports B5 Driving M10

") With end cover version B5 a 2nd shaft is not possible.
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DUSTERLOH | Radial T(Ls}gm Motor mil?g(f&m

Fluidtechnik J/ Seite 14

Characteristics i Editon  2016.07/08

Characteristics Characteristic performance functions according to ISO
Overall Efficiency
? Operating temperature: © =50°C [122°F]
oy A py=0 Viscosity: v =36mms [36cSt]
T Outlet pressure: P2 =0bar [psi]
Drain line pressure: P4 =O0bar [psi]
fa———ap
167
20 bar | [229] I | I | I
< 1290 psil Idling Characteristics » e B8 o [T dm3/min  [US.g.p.m]
4 Operating fluid: HM 46 .
B i e b o [1.32) [9.25] |[11.9] [14.5] [17.2] [19.8]
D[S ereee 0zorzrn | ] LT s PR O
& oour RE ST |
g (useel T o0/ T/ —H—|_412756) >
£ _— 91% 7‘ 190 b
o ! |_—1 e / / [psi]
0 S 38 / ool 86%
us 1 0 600 1200 [min"] 1800 5 |
D.m) Speed n rp.m. ® 7[ é&_
[9733] 2 l d F“% 445>
]
3 £ 67
© 3 Leakage [49.2] /]
§%¢ dm 8peranngﬂuid: H 45% o2 / 84%
x 1 erating temperature: © = 50° C [122°
§§<§’ 3 m'g.s;?eed;' 9 femp = 400 min_ [f[]a.m. =R v ay; ] 1015
= i ity: = 2, {4
55, S 528 Viscosity: v ?Q,SGT:?(]/S i I’ 74 \_\\[ A ]
58 ¢ P2=0 ¢ 33 T 4
— 5 X = .
SES 3 1 sl \"/'/ d
gl‘c" [.264] " ;29 =T
= [145]
353 o4 0 LU e
0 [1160] 80 [2321] 160 bar

o
W
i=3
o
@

00 900 1200 1500 1800
Speed n min-' [r.p.m]

: 240
[psil  [3481]
Pressure p,

Service life of the roller bearings

T T 50000 —250000
A, / [ B I 4 4 n 7R
v
front \/ ﬂ/ )
bearing | 5/ ﬁf 20000  [—100000
| /¢ >< f 2,
\ 4 S 10000 50000
S L
R - - 6000 — 30000
7 r
7,$ = . /—,‘1 4000  ——20000 I
b, g S ,\‘}y\% % % “/ob S,o& Given: Fr=0N [0 Ibf]; Ap = 160 bar [2320 psi];
\a2 4 \G Nz, Sl 2000 |—10000 ! n=200 min" [rp.m].
| X in mm <,$°/ i; . > % | Required: Duration of life of bearing.
l Jd o e ‘é % Jo, /9, Diagram B:  Points of intersection of Ap = 160 bar
| x=0 _ S > ’% 5%, 1000 5000 [2320 psi] (3v) and (3h) with the absciss
‘ °’:,9° 3 \o. N\ 1T — vertically to the speed line n= 200 min-'
R ‘dv | f F Y \ o I\o‘;}. ] \[ I [r.p.m] then horizontally —~ the duration
. adial force Fr 5/ @D}% - L of life of bearing (4v) Lnah10 = 17800
oo . pr— 500  ——2500 hours resp. Lnahso = 89000 hours and
Lnah1o  Lnahso (4h) Lnah10 = 3400 hours resp. Lnahso =
woof | [[ 117981 [ibf Ah " "“ 17000 hours. "
II
50000 250000 Given: Fr=4500N [1012 Ibf]; x =20 mm [.787 in];
I HiY W4 \ X / o F 7w Ap = 100 bar [1450 psi; n = 200 min-1
An By, ) [rpm]
rear / >< Required:  Duration of life of bearing.
) S, S 74 20000 +—100000 DiagramA:  From Fr=4500N [10121bf] (1v), (1h) to the
bearing s, *17 ¥ { sectional point with x=20mm [.787 in], then
¥ P —— L. ’./_ @ horizontally acc. to diagram B.
/ 7 10000 — 50000 Diagram B:  Cut the horizontal lines from diagram A with
S/ /5 o -%;/ s WX /N L the curve Ap = 100 bar [1450 psi], vertically
) Y o 4 T u_!'f, vauli . 7, to the sectional point with n =200 min-!
X 3 0—74 20 X qb’7&4—¥ 6000 +—— 30000 [r.p.m.], then horizontal - the bearing life (2v)
oo g0 O Lnah10= 10100 hours resp. Lnahs0 = 50500
) }/ Fr g ‘3--@ s &4 4000  ——20000 hours and (2h) Lnah10 = 7200 hours resp.
y l /:\\@ o Lh Lnahso = 36000 hours.
- 4"/ \ VO\
I . S /// +— “é** Y, 2000 10000
| < g ‘é Lnah 10 is the modified nominal duration of life of
‘ x=0 — ) b jul o 1000 s000 Dearing in operating hours at a viscosity
2 2@ a} ] > 3 L v= 36 mm?2/s (36 c St) at which 10% of the bearings
h . 7 N 3n a can fail, 90%reach a higher duration of life.
Radial force Fr /[V ya Y 1 H ST11he r The average middle duration of life of bearing
+ -t @, 500 ——2500 | . sois five times L,
o 4000, 8000 N = Lnah10  Lnah 50 e 0 nan o
GOSIP [ [17elibn M
Example:

Given values: Fr= 4500 N [1012 Ibf] x= 20 mm [.787 in]

Ap =100 bar [1450 psi]

Required value: Shaft strength

Draw a vertical line from Fr= 4500 N [1012 Ibf] to

distance x = 20 mm [.787 in] and a straight horizontal

line from there.

If the intersection ® of the horizontal with the vertical

line of Ap =100 bar [1450 psi] is below curve the shaft ) —romm [in]

has sufficient fatigue strength. i

Allowable axial forces will be provided on request. 12000 10000 8000 6000 4000 2000 N O 0 10 B0 o 200
[2698] [2248][1798] [1349] [899] [450 Ibf] [725] [1450] [2175 psi][2901]

Radial force Fy

Differential pressure Ap
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Technical data 58 Edition  2016.07/08

Hydraulic characteristic values

Geometr. displacement [cm3/rev] 66

Theor. spec. torque [Nm/bar] 1,05

Average spec. torque [Nm/bar] 0,95

Peak pressure* [bar] 315

Max. operating pressure** [bar] 250

Continuous pressure [bar] 160

Max. operating torque [Nm] 237

Continuous torque [Nm] 152

Drain line pressure [bar] max. 1

Hydraulic fluid temperature range [K] 243 - 363
o [°C] - 30 - +90

Viscosity range [mm?/s] 20 - 150

(max. 1000 mm?/s at start)
Pressure fluids:
HM and HV, definition to CETOP RP 75 H (mineral oil based fluids).

Fange Mineral oil H-LP in conformity with DIN 51524 part 2.
DIN-ISO 3019/2 Bio-degradable fluids available on request.
’ Eefipition accordir;getgsD:le\l e:2 ig;d’z ng the maximum operating pressure for a short time at
eaK pressure = Ul X | XImu | U I
Counterbore Vihich e Motor rermang able o funion. pereling p
_ ** If the sum of inlet pressure and outlet pressure is higher than the peak pressure, please
@ 42[1.654] G Y \ consult the manufacturer.
$250984] G v \ : i HFC Reduce HFC pressure Fo 79 Y% Definition to
8% “ Check the bearing service life CETOP RP 77 H
|
Leakage port r I HAFD Viton seals are required ISO/DIS 6071
.5[[020 —
el Filtering
Alternative end cover B5 L/I;)é 1pggrg;|§Isalglse9c.!egree of contamination of the pressure fluid according to
[1.024] We recommend filters with a minimum retention rate of 310 >100
™ \12x14deep For a long service life we recommend filtering acc. to NAS 1638
[.866] —22;4‘ class 8 and filters with a minimum retention rate of s >100.
w (f Characteristic values according to VDI 3278
i 0 1 o [ Weight: [ka] 18,8
PR L2 3 Mounting position: as required
! l 1 1079 e Direction of rotation, if viewed at the shaft end
S 3 g g?fﬁ,si!?!, _ X clockwise: flow from connection 2 to connection 1
S mml gy e O ORESX2ET anti-clockwise: flow from connection 1 to connection 2
[1732] Leakage port G, f";.) Operating speed range: [rpm] 5-+1200
L T Moment of inertia: kgm?] 0,00033
. Continuous power: kW] 9,5
Alternative end cover A1 Intermittent power: [kW] 11,0
Standard Design o Mounting Flange F
S \ |s° 3019/2
—— 1 - . —_1
% (20081 81315 L7 % & |~  Parallel key DIN 6885 [06.890] (8701]
| [1.024}=— 26 - — lll_.l
4 } i f‘ - [250%71 17091
5 Ll‘ e N\ ) ‘ X j
§m [ _\y (25} | I A =T
=7 J ose | : 8
2 \ B s 22
S
G ! % - 50 J
{ [} R =
\/QA/O‘_/.’/ & Gn® 178969 52_[2.047]
EN 3 [.669 [2.402)
g .
Counterbore ¢ 34 [1.339] V
End cover A Counterbore @ 25 [.051]

Type number key for radial piston motor KM 63

Motor type Size Shaft end End cover Seal Second shaft ) Flange additional specs.
KM___ [l 63 1 [ [ [ [ [ |
Radial Keyway Z || Radial ports | A || NBR without normal
Piston Motor K || Valve face A1]] Viton V || Instrument | M ||1SO3019/2 | F
Axial ports B5 Driving M10

') With end cover version B5 a 2nd shaft is not possible.
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Ll Edition 2016.07/08
Characteristics Characteristic performance functions according to ISO
Overall Efficiency
Py pp=0 Operating temperature: © =50°C [122°F)
Viscosity: v =36mm?/s [36cSt]
Outlet pressure: P> =O0bar [psi]
fa———ap Drain line pressure: Pg =O0bar [psi]
250
B ' AT ] T T 1
< [290 psil| Idling Characteristics Nm 0 dm3/mi
g Operating fluid: HM 46 y [ft1bf] (3961 [6.6] ! me WS gpml
2 Operating temperature: © = 50°C [122°F] [1.32] [9.25] |[11.9] [14.5]1 [17.2] [19.8]
° Viscosity: v= ?Sssn’érsnﬁs 15 25 35 | 45 55 6 75
a 1] 200
s 10bar // (4751 I” I /
E [145 psi] / Nm A
o 90! 1 A—1 A[2756]
2 P
g / - 7‘ 190 o
\__‘./ K . / [psi]
0 - 3 o) / 86%
0 400 goo min? 100 g 8%
us Speed n {rp.m] 2 7 L
Lo 2 H i [1885]
£ W4 88% ~ 130
3 £ 100 VA
© o 5| Ceakage w738 [90%
8§5c dm?| operating fluid: HM %%OC[ 2o 84%
X 5 in | Operating temperature: © = 1
§ gc? o |2 d Speed: n =400 min-' [r.p.m. /(K / s‘?é
2+ <] Viscosity: v =36 mm2/s b I H— | [1015]
g5 o [528 [36 cSt] 5 4 70
285 g P2=0 X [36.9] I LA
3ES 3 1 N /’/
IR - (264 § é g% N——]
x
felele] 04 0 - | 10
0 [1160] 80 (23211160 [bpcs‘i'i : 324%(1)] 0 200 400 600 800 1000 1200 %00 1600
Pressure p, Speed n min-' [r.p.m]
Service life of the roller bearings
T T V4 % 541:)0 L—zsr:'ooo
A, 7
front i 4 20000 100000
. <, —
bearing 7/@ oy
, 4/ zv
10000 50000
N L
¥, = 6000  — 30000
Fe —
4000 20000 |
Given: Fr=0N [0 Ibf]; Ap = 160 bar [2320 psi];
] L n=200 min-' [rp.m].
X in mm 2000 10000 Required:  Duration of life of bearing.
Diagram B:  Points of intersection of Ap = 160 bar
x=0 — [2320 psi] (3v) and (3h) with the absciss
‘ S 1000 ——5000 vertically to the speed line n= 200 min-'
! I [rp.m.] then horizontally -~ the duration
Radial for(;e Fr - of life of bearing (4v) Lnah10 = 17800
l’] LO(’D t aobo VN— 500  ——2500 hours resp. Lnahso = 89000 hours and
L L 4h) L, = 3400 hi L =
99 [I (17981 [ibf] nah10 nah50 (|7800n:2:1?s ours resp. Lnahso
I
50000 —250000 Given: Fr=4500N [1012 Ibf]; x =20 mm [.787 in];
T 1 71 \ /X 7/ n Ap = 100 bar [1450 psil; n = 200 min-
Ah Bh . [r.p.m:] ‘ )
rear 7 >< ggqu”w;:\ Eura“gn °12§o°»§ ?f&"é’?sq (1v), (1h) to th
. — ilagram A: rom Fr= V), 0 the
bearing s y *? | / Q 20000 100000 secnor:al point with x=20mm [.787 in], then
5 Yy —— 7Z_ / @ horizontally acc. to diagram B.
i 7 Diagram B:  Cut the horizontal lines from diagram A with
S-S V o ",g,fé <y, N/ 10000 — 50000 the curve Ap = 100 bar [1450 psi], vertically
) 4\':’\‘ ° |9 % AN .7, B to the sectional point with n =200 min-!
) s ggf% 30 X o“b”?é‘#_N 6000 —— 30000 [r.p.m.], then horizontal - the bearing life (2v)
S0 g0 O . L = 10100 hours resp. Lnahs50 = 50500
8 4 Fr D 82/ o 1 — &%) — w00 |— 20000 hours and (2h) Lnan10 = 7200 hours resp.
K ” by N \@ Lnahso = 36000 hours.
| - 7S s %
1 s w,———\ 2000  {——10000
| | X inmm ,(n g »
/ <~’Q g ‘é‘ Lnah 10 is the modified nominal duration of life of
i x=0 — d v o w 1000 —— 5000 bearing in operating hours at a viscosity
A BNE = L v = 36 mm2/s (36 c St) at which 10% of the bearings
h dial f F 7 B N 3 g ; can fail, 90% reach a higher duration of life.
Radial force Fr - </ —] R S E The average middle duration of life of bearing
n _ A7 ! 2 1 500 [——2500 | rage mi
t A nah 50 is five times Lnan 10.
4000, 8000 N Lnah10  Lnah 50
(899 II [1798] [Ibf] 1
Strength of the shaft
Example: X T I
Given values: Fr= 4500 N [1012 Ibf] x = 20 mm [.787 in] ¢ ! }
Ap =100 bar [1450 psi] R ———Endurance Ly
Required value: Shaft strength — S=1
Draw a vertical line from Fr= 4500 N [1012 Ibf] to | (@
distance x = 20 mm [.787 in] and a straight horizontal e
line from there. e —
If the intersection ® of the horizontal with the vertical - —
line of Ap =100 bar [1450 psi] is below curve the shaft B A
has sufficient fatigue strength. i
Allowable axial forces will be provided on request. 12000 1000 8000 6000 400 2000 N 50 bor 200

0 50 100
[2698] [2248][1798] [1349] [899] [450 Ibf] [725] [1450] [2175 psi][2901]
Radial force Fy Differential pressure Ap
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Hydraulic characteristic values
Geometr. displacement [cm3/rev] 89
Theor. spec. torque [Nm/bar] 141
Average spec. torque [Nm/bar] 1,27
| \ Peak pressure* [bar] 250
117§ » ) Max. operating pressure** [bar] 210
: . p 1 Continuous pressure [bar] 140
P | Max. operating torque [Nm] 266
e, w!‘ ; k| ‘ Continuous torque [Nm] 178
x : Py N ] Drain line pressure [bar] max. 1
| 3" i i i) Hydraulic fluid temperature range [K] 243 - 363
’ o [°C] - 30 - +90
Viscosity range [mm?/s] 20 - 150

(max. 1000 mm?/s at start)
Pressure fluids:
HM and HV, definition to CETOP RP 75 H (mineral oil based fluids).
Flange Mineral oil H-LP in conformity with DIN 51524 part 2.
DIN-ISO 3019/2 KM 90 ZAF Bio-degradable fluids available on request.

* Definition according to DIN 24 312.
Peak pressure = Pressure exceeding the maximum operating pressure for a short time at

Counterbore which the motor remains able to function.
s l ** If the sum of inlet pressure and outlet pressure is higher than the peak pressure, please
®42[1.654] G% b \ consult the manufacturer.
o '7; . TL HFC Reduce HFC pressure to 70 % Definition to
#251984] IS l Check the bearing service life CETOP RP 77 H
Leakage port | HFD Viton seals are required ISO/DIS 6071
Q5201 Filtering

. Max. permissible degree of contamination of the pressure fluid according to
Alternative end cover B5 NAS 1638 chass o P o

[1.024] We recommend filters with a minimum retention rate of 310 >100

I \12x14 deep For a long service life we recommend filtering acc. to NAS 1638

.866] =22== éo\\ class 8 and filters with a minimum retention rate of s >100.
— N Y] T
! ‘ 2 Characteristic values according to VDI 3278
I } . i 1 - Weight: kal 21,4
=0 o] -2 3 Mounting position: as required
! £ Lo e Direction of rotation, if viewed at the shaft end
S g3 %ﬂ?'ﬁbf_,,_ 4 clockwise: flow from connection 2 to connection 1
822l o 8ox2 /R : anti-clockwise: flow from connection 1 to connection 2
[1.732) Loakage port O ,/'Q ;‘,’\ Operating speed range: [rpm] 5900
Counterbore / Moment of inertia: [kgm?] 0,00039
. ¢ 25[.984] Continuous power: kW] 8,5
Alternative end cover A1 Intermittent power: (kW] 10,0
r i .
Stan?/?ti:d\DeSIQH 243 Mounting Flange F
5 ekt 1SO 3019/2
[2.913] (.866] [2.165)
‘ =74 = 21 55
‘[1.024}-—J 26,4 ’?,_ [ 250%" |- [06.890] [9.567]
s | |||
Qo it £ —_
TEe . i
1ol — =
2 G 17m9%9]
g .669] 52 [[2.047)
=3 [[2.402]

Counterbore ¢ 34 [1.339]

End cover A
Type number key for radial piston motor KM 90
Motor type Size Shaft end End cover Seal Second shaft ") Flange additional specs.
[ KM (] 90 Il [ [ [ [ [ |
Radial Keyway Z || Radial ports | A || NBR without normal
Piston Motor K || Valve face A1|| Viton V || Instrument | M |]ISO 3019/2 | F
Axial ports B5 Driving M10

) With end cover version B5 a 2nd shaft is not possible.
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Characteristics ( —
Ll Edition 2016.07/08
Characteristics Characteristic performance functions according to ISO
Overall Efficiency
Operating temperature: © =50°C [122°F]
Py P2=0 Viscosity: v =36mms [36cSt]
Outlet pressure: P2 =0 bar [psi]
Drain line pressure: Pg =O0bar [psi]
o 300
T T T T T
g 20 bar ] [221.3)f 5g) [[4.23] m— 0y ar’min  [U.S.g.p.m]
5 [290 psill | gjing Characteristics o I 1 31 |[(12.151s 16.11] 20.08
3 Operating fluid: HM 46 [ft-1bf] [8.19] 61 76
5 Operating temperature: © = 50° C [122° F] l / ! /
= Viscosity: v =36 mm?/s 250 ——
£ 10b [36 cSt] [184.4] 905%
€ 10bar P oo [2756]
5 (145 psi] L~ 9,5%
5 / f / 8%
/ 200 /
[147.5] / /
0 g 9% 90% J89% P1
. g ] i o si
0 300 600 mir! 900 E 7‘77 7‘7 % bor [P
Speed n [r.p.m] g 150 / 130, [1885]
us. 2
[g'p'm:l v [1106] A ud
793 3 ] Leakage E
Operating fluid: HM 46 = a2
g dm3 Operating temperature: @ = 50° C [122°F] 100 Y
§9c Speed: n= 200 min -' [r.p.m] Y
L5 ”‘”% Viscosity: v= 36 mm2/s [73.8] I
[5) h 36 -
L o, Jgps S P A
g g2x >< y,/ / /
o5 50
§58 3 1 136,91 [\ _—— ]
T g (264 é{? T
x & =
[CR= g
s X 145]
385 8 o0+ 0 L
0 [11880] [2‘3?2(:1'] [t:) gi]’ [344801] 0 00 200 300 400 500 600 700 800 900
Pressure p, Speed n min-' [r.p.m]
Service life of the roller bearings
0000 250000
) —©)
N 20000 100000
Rl
(:;\ —_— .—4.\®
{ % 10000 50000
o/ </ 7. [
=~/ & N %/)V N @:‘790,;\, 6000  [— 30000
(2 7 -
2 R ( %%O zﬁ'ﬂ o 2000 1
N /\g s \ow
gi %g 8% J%J } 2000 | 10000 Given: Fr=ON [0bf]; Ap = 100 bar [1450 psil;
A A / = g | n=100 min-' [rp.m].
7 7 [} i { | Required:  Duration of life of bearing.
V o g/ m‘ 1000 5000 Diagram B:  Points of intersection of Ap = 100 bar
_% L. * [1450 psi] (3v) and (3h) with the absciss
d ial f E ¢ o r vertically to the speed line n= 100 min-'
> Radllal orce) ’ H’l "t‘ -:g"— Z **S" - [r.p.m.] then horizontally -~ the duration
k ‘ + 500 ——2500 of life of bearing (4v) Lnah1o = 31000
0 4000 8000 N Lnah10o L nah 50 hours resp. Lnahso = 155000 hours and
H [899] [1798] [Ibf] I (4h) Lnah10 = 8500 hours resp. Lnahs0 =
42500 hours.
— I
A T 4 C_md TN A 7 ] 50000 250000 Given Fr = 2000 N [450 Ibf]; x = 20 mm [.787 in];
h § Bn ¢ /s ‘ Ap= 100 bar [1450 psil; n = 200 min-1
rear e/ 3 Sr AN %% rod: Lot ;
r . 7 o L/l \S3 5.0, 20000 —100000 Required:  Duration of life of bearing.
bearing/ s/ /o Z e o 39 1/\e% 32 Diagram A:  From Fr = 2000 N [450 Ibf] (1v), (1h) to the
,\L' ~ > '.'i @ go = » 2 sectional point with x =20 mm [.787 in], then
vy & 38 & horizontally acc. to diagram B.
o f 3 s 1 LTI ONCf[y10000 50000 Diagram B: Cut the horizontal lines from diagram A with
b/ S r el % X r the curve Ap = 100 bar [1450 psi], vertically
y, + o A 4—— b e 6000 30000 to the sectional point with n =200 min-1
— & /l — _X_ [r.p.mJ], then horizontal - the bearing life (2v)
S S SSS 4000  |— 20000 Lnah10 = 13600 hours resp. Lnahs0 = 68000
Y X inmm AR 9 \@D hours and (2h) Lnah10 = 4600 hours resp.
__ | N Lnahso = 23000 hours.
= ——x0 - 2000 ——10000
| 4 \ .
| _— '0.,,7 1000 ——5000 Lnah 10 is the modified nominal duration of life of
Y/ | L bearing in operating hours at a viscosity
h Radial force Fr 7 Ll l L v =36 mm?/s (36 c St) at which 10% of the bearings
t 4 A1 I 500 2500 can fail, 90%reach a higher duration of life.
0 £000 8000 N Lnahio Loahso The average middle duration of life of bearing
nal a rage ml
H (899 [1798] [ibf] Lnah 50 is five times Lnanh 10.
Strength of the shaft
Example: Loy ik —1 — I I
Given values: Fr = 2000 N [450 Ibf] x= 20 mm [.787 in] %, W-»a;’e v,@L F]
Ap =100 bar [1450 psi] ) %, E""Uranc )
Required value: Shaft strength — | S L"m{
Draw a vertical line from Fr= 2000 N [450 Ibf] to i N
distance x = 20 mm [.787 in] and a straight horizontal R | ]
line from there. ) ) ) R v 5
If the intersection ® of the horizontal with the vertical - —
line of Ap =100 bar [1450 psi] is below curve the shaft _H’“m [iﬂ [
has sufficient fatigue strength. %0
Allowable axial forces will be provided on request. 12000 10000 8000 6000 4000 2000 N O 50 100 150 bar 200
[2698] [2248] [1798] [1349] [89g] [4501bf] [725] [1450] [2176 psi] [2901]
Radial force Fr Differential pressure Ap
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Hydraulic characteristic values
Geometr. displacement [cm¥/rev] 110
Theor. spec. torque [Nm/bar] 175
Average spec. torque [Nm/bar] 1,59
Peak pressure* [bar] 250
Max. operating pressure** [bar] 210
Continuous pressure [bar] 140
Max. operating torque [Nm] 334
Continuous torque [Nm] 203
Drain line pressure [bar] max. 1
Hydraulic fluid temperature range [K] 243 - 363
o [°C] - 30 - +90
Viscosity range [mm?/s] 20 - 150

(max. 1000 mm?/s at start)
Pressure fluids:
HM and HV, definition to CETOP RP 75 H (mineral oil based fluids).
Mineral oil H-LP in conformity with DIN 51524 part 2.
Bio-degradable fluids available on request.

Counterbore

$42[1.654] G¥%
!

®25[984] G l;é.

Leakage port /

Bz
Alternative end cover B5

* Definition according to DIN 24 312.

Peak pressure = Pressure exceeding the maximum operating pressure for a short time at
which the motor remains able to function.

If the sum of inlet pressure and outlet pressure is higher than the peak pressure, please
consult the manufacturer.

*k

HFC Reduce HFC pressure to 70 % Definition to

Check the bearing service life CETOP RP 77 H
HFD Viton seals are required ISO/DIS 6071
Filtering

Max. permissible degree of contamination of the pressure fluid according to
NAS 1638 class 9.

[1.024] We recommend filters with @ minimum retention rate of B10 >100
B ok deep For a long service life we recommend filtering acc. to NAS 1638
[.866] =22~ D class 8 and filters with a minimum retention rate of s >100.
1 S YT :
Ry o Characteristic values according to VDI 3278
i } 119 l7| l - Weight: [kl 21,4
= ot 2 P Mounting position: as required
! l i o | ) Direction of rotation, if viewed at the shaft end
S g3 Recessfor \ clockwise: flow from connection 2 to connection 1
S C o OfMO2189x262 R anti-clockwise: flow from connection 1 to connection 2
11732 Leakage port Operating s_peed_ range: [rpm] 5750
Counterbore Moment of inertia: [kgm?] 0,00041
) 8 25[.984] Continuous power: [kW] 8,5
Alternative end cover Al Intermittent power: [kW] 10,0

Standard Design
LT T—,

Mounting Flange F
| —
- 1SO 3019/2
24} ] [0 6.890] [9,367]
82
Y%

2160 hﬁ__]

26 2992]
62967

L0911 2.3

oL

}[_433]‘ 52_[[2.047]
1, [2.402]

I'g
" 1739%9’
L669]

— Counterbore @ 34 [1.339]

End cover A
Type number key for radial piston motor KM 110
[ Motor type Size Shaft end End cover Seal Second shaft ) Flange additional specs.
[ KM___ (] 10 || [ [ [ [ [ |
Radial Keyway Z || Radial ports | A || NBR without normal
Piston Motor K || Valve face A1|| Viton V|| Instrument | M ||1SO 3019/2 | F
Axial ports B5 Driving M10

) With end cover version B5 a 2nd shaft is not possible.
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Characteristi ( "
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Characteristics Characteristic performance functions according to ISO
N N Overall Efficiency
P, py=0 Operating temperature: © =50°C [122°F]
1 b Viscosity: v =36mm2s [36cSt]
Outlet pressure: P2 =0bar [psi]
N Drain line pressure: Pqd =O0bar [psi]
Q
g 20 bar I
> [290psil | |qling Characteristics
K4 Operating fluid: HM 46 400 T T T T T
a Operating temperature: © = 50°C [;22° [295] I I a dm3 Jmin us
3 Viscosity: . ?fe"c'?q's/ [66] [3.30] [5.94] [8.55T1123) [1387) -epm)
S 10 bar Nm 125 125 225 325 8l 6 51]
s ft-1bf] 25| 525 l19.151 (2179
& 145psi L~ [ I 725 125791
z / 200 [ 711210 |i3046]
1
L wan|| [/ / /\]{ 90%| | 89%
[ t—
0 1 S 895% 7Z\7‘ EZO
min 3 5% 86 % 466]
0 250 peean X0 MM, 750 g I 905% |/ e 64%
[ngs ] < 200 / P1
793 | [Leakage 2 [148] N TR ber
3 Operating fluid: HM 46 9 9% (1889 [psi]
» 3 Operating temperature: © = 50°C [122°F] h=S /
28 dm?  Ispeed: n=180 min-' [r.p. § w H H LA
g8z min  |Viscosity: v= 36 mm2/s T T—T— 90 [1305]
383 2 4 (36 cSt ]
239 R Pi=0 100
g% 1528] I iza I é A
s 5 A o —
356 & 1 e é/ {50 [(728)
o (.264] — |
x g X [145]
v < £ - —— —— | 10
sgo 3 0 t
cco 4 0 0 100 200 300 400 500 600 700 800
0 80 160 bar 240
[1160] [2321] [psi] [3481] Speed n min-' [r.p.m.]
Pressure p,
Service life of the roller bearings
T ™ sogoo -250?‘00
Ay By | B
front ‘ —©)
bearing L 20000 100000
1 10000 50000
N L L
9 -5/ 6000  |— 30000
J—— <, <,
ES 4000 —— 20000
¥ % 1
— — — 1 R
o 17 %- — "3& 2000 |—10000 Given: Fr=0N [0bf]; Ap = 100 bar [1450 psil;
—— 0 - A4 ) ) n= 100 min-' [rp.m].
| | | 7 S /‘7 Required: Duration of life of bearing.
& Wl | vy | Diagram B:  Points of intersection of Ap = 100 bar
I I e, S 2 1000 —— 5000 [1450 psi] (3v) and (3h) with the absciss
1y Radial force F { 3 [: 3, 1\‘ vertically to the speed line n= 100 min-!
R | 4 f = » Y B I r [r.p.m] then horizontally - the duration
! t y 500 ——2500 of life of bearing (4v) Lnah 10 = 31000
? 4000 8000 N Lnah1o L nahso hours resp. Lnahso = 155000 hours and
11 [899] [1798] [Ibf] 1 (4h) Lnan10 = 8500 hours resp. Lnahs0 =
42500 hours.
so000  —a2s0000 LI
A T L /1 %’I\ VAV AVA ! h L ""h Given: Fr=2000 N [450 Ibf]; x = 20 mm [.787 in];
n b Bh [ ‘ / Z TJ - Ap =100 bar [1450 psi]; n = 200 min-'
rear R i &" FUARS % %, [rp.m]
r . 7 l || ‘_‘.5\ ‘.".,,u “’b% 20000 —100000 Required:  Duration of life of bearing.
bearing/ s/ /o IR Yl 35 /\ég S8 Diagram A:  From Fr = 2000 N [450 Ibf] (1v), (1h) to the
v ¥ 2 g w & g @ g Ly sectional point with x=20mm [.787 in], then
b - nE 189, 7 4 5000 horizontally acc. to diagram B.
o f 1123183 A7 TN/ '%%%0 50000 piagramB:  Cut the horizontal lines from diagram A with
V) S r — ga/17 = /{’ A r the curve Ap = 100 bar [1450 psi], vertically
X + o, = ; 1 N 6000  —— 30000 to the sectional point with n =200 min-'
— & y — [r.p.m.], then horizontal ~ the bearing life (2v)
&) A S £000 20000 Lnah10 = 13600 hours resp. Lnahso = 68000
X, x inmm o1& 'Q" & @ hours and (2h) Lnah10 = 4600 hours resp.
. _ < Lnahso = 23000 hours.
= ——x:0 —_— = 2000 10000
Agrr4lml
S
— T N ’ao’ VA 1000 5000 Lnah 10 is the modified nominal duration of life of
ars | L bearing in operating hours at a viscosity
in Radial force Fr U/ LINA @ | L v = 36 mm2/s (36 c St) at which 10% of the bearings
; n A1 X7 L 1 1 500 |——2500 can fail, 90%reach a higher duration of life.

The average middle duration of life of bearing
4000 8000 N P+ "
II% [899] [1798] [Ibf] %I Lnano Lnanso Lnah 50 is five times Lnan 10-

Strength of the shaft

Example: A N g T

Given values: Fr= 2000 N [450 Ibf] x=20 mm [.787 in] ngw (oo , T

Ap =100 bar [1450 psi] X '\ N T

Required value: Shaft strength Engys;

Draw a vertical line from Fr= 2000 N [450 Ibf] to NS e TV

distance x =20 mm [.787 in] and a straight horizontal | ! Ny

line from there. — < T T

If the intersection ® of the horizontal with the vertical ®

line of Ap =100 bar [1450 psi] is below curve the shaft | | s nmmﬁ‘j‘

has sufficient fatigue strength. | | i N

Allowable axial forces will be provided on request. 12000 10000 8000 5000 400 2000 N 0 S 0 10 5o 2%

[2698] [2248] [1798] [1349] [899] [450Ibf] [725] [1450] [2175 psi] [2901]

Radial force Fr Differential pressure Ap
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Fluidtechnik of Radial Piston Motors Seite 21

RM 80N, RM 125N, RM 160N, RM 250N Edition 2016.07/08

1
29
17

19
55

24

25
16

2.1

General properties and features

Design:

hydrostatic radial piston motor

Purpose:

transformation of hydraulic power to drive power.

High efficiency, also suitable for very low speeds, low moment of inertia, rapidly reversible, capable of supporting high total loads, four-
quadrant operation possible, very suitable for applications as a control, extremely quiet operation.

Structure and function

1

4448

39
26

AR

41
37
42

4750
52

RM 160 NZA 4651

RM 250 NZA

S
53 142145 18 4 40 27 29

Drive unit

Design:
Internal piston support

Method of functioning:
Five or ten radial pistons (14.1) load the crankshaft via pentagon ring(s) with needle bearing cages (14.5)

DUSTERLOH Fluidtechnik GmbH - Im Vogelsang 105 - D-45527 Hattingen
Tel +49/(0) 2324/ 709-0 - Fax +49/ (0) 2324 / 709-110 - E-Mail info@duesterloh.de - Homepage www.duesterloh.de

Subject to change without notice




[ i inti Catal
DUSTERLOH Functional description atalogue

 Badial Piston Mot HM1 - 014EN

— - (o) adaial Fiston iiotors Seite 22
Fluidtechnik RM 80N, RM 125N, RM 160N, RM 250N [Eqwion™ 5016.07/08
Drive details

Crank shaft bearing:

Pre-loaded, large taper roller bearings (17,18), in X arrangement

Precise guidance, therefore quiet running, high radial and axial loading capacity (e.g. if a gear wheel is mounted at the
shaft end).

Force transmission: Piston (14.1) — crankshaft (7) via the pentagon ring (14.2) with needle bearing cage (14.5).

Low frictional losses, very long service life, relatively insensitive to dirt, also suitable for extremely high pressure and
speed, high starting torque, no stick-slip effect at low speeds, only minor leakage (necessary for the lubrication and
cooling of the drive), high efficiency, self-adjusting play to compensate for wear, temperature shock resistant, damping
properties of the hydrostatic strain release reduce noise.

Design:
Planar translational distribution valve with play self-adjustment

2.2 Drive unit

Design:
Planar translational distribution valve with play self-adjustment

Purpose:
Distribution of the volume feed to the 5 or 10 cylinders, collection of the return volume flow.

Method of functioning:

Control rings (6/15) with the external ring (1) and with the eccentric (38) form an external and an internal ring space. By
moving the control rings (6/15) between the control plate (4) and the liner (20) by means of the eccentric (38) which is
fixed to the crankshaft (5), the internal and the external ring spaces are connected to the cylinders in turn. The ring spaces
themselves are connected to the outside through pressure connections on the motor.

Control details
Roller bearing between the control rings (6/15) and the eccentric (38)

The control rings mainly move translationally, however, rotation is possible (2 degrees of freedom) —
this means small frictional losses at the control rings (6/15) and a cleaning effect in the sealing gap,
approximately equal relative speeds of the sealing faces, sinusoidal opening function for the control
openings — this means smooth running even at low speeds and quiet running at high speeds, large
volume flow diameters between the rollers (27) in the roller bearing.

Adjustment of the play on the control rings (6/15) and the flats on the eccentric:

Hydrostatic, low control ring (6/15) force against the flats, pressure supported by spring washers (for
zero and low pressure situations), hydrostatic play self-adjustment on the eccentric flats by means of a
thrust piece (26) supported by a helical spring.

Very low leakage and small frictional losses, automatic compensation for pressure and temperature
influences (temperature shocks among others), relatively insensitive to dirt.

Miniature shuttle valve (35,36):
The effect is that in the ring space between the control rings (6,15), the higher pressure connected to the motor is always
effective.

Reliable play self-adjustment even at high reversion frequencies.
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DUSTERLOH | Radial Piston Motor HIH - 014EN

= = RM 80N , :
Fluidtechnik o / Seite 23
echnical data L1 Edition  2016.07/08
Hydraulic characteristic values
e
| N Geometr. displacement [cm®/rev] 81
Theor. spec. torque [Nm/bar] 1,29
Average spec. torque [Nm/bar] 1,15
- Peak pressure* [bar] 400
i%ﬁ@ Max. operating pressure** [bar] 315
b Continuous pressure [bar] 250
i Max. operating torque [Nm] 365
Continuous torque [Nm] 290
Drain line pressure [bar] max. 1
Hydraulic fluid temperature range [K] 243 - 363
o [°C] - 30 - +90
Viscosity range [mm?/s] 20 - 150

(max. 1000 mm?s at start)

RM 80 NZA1 Pressure fluids:

% — 2717 HM and HV, definition to CETOP RP 75 H (mineral oil based fluids).
— 65 —— parallel key 1984] [1.496] Mineral oil H-LP in conformity with DIN 51524 part 2.
(2559 ————— o] 2 731:/;/[ 7091 Bio-degradable fluids available on request.
spline DIN5480 | | | i ‘6 123] * Definition according to DIN 24 312.
N45x2x21x9H N Peak pressure = Pressure exceeding the maximum operating pressure for a short time at
r276l| 7 N which the motor remains able to function.
— ' ' **|f the sum of inlet pressure and outlet pressure is higher than the peak pressure, please
~E:\v [ 7] =~ consult the manufacturer.
32T ot % g8
‘ 55 8 Ei [ HFC Reduce HFC pressure to 70 % Definition to
AN [15758 i o :‘TH s Check the bearing service life CETOP RP 77 H
e — R
H B N 30 HFD Viton seals are required ISO/DIS 6071
14 5512) - .
Z Holl haft =5 1353 | Filtering
Keywayed shaft ollow sha Max. permissible degree of contamination of the pressure fluid according to
NAS 1638 class 9.
Flange height from the 54 174 We recommend filters with a minimum retention rate of 10 >100
centre axis 8005 [3.15 - 3.17] [B.126] 6.850] For a long service life we recommend filtering acc. to NAS 1638
M10 28 30 T class 8 and filters with a minimum retention rate of s >100.
18L70s)deen | (1102 (g == Characteristic values according to VDI 3278
o~ — !
8e Weight: [kg] 40,0
Mounting poesition: as required

68
12677]
47.63
’Hn 875‘]}f
|

R
) 1 o ’JV e Direction of rotation, if viewed at the shaft end
l—je¢ ¢¢ /\% clockwise: flow from connection 2 to connection 1
RN

J— anti-clockwise: flow from connection 1 to connection 2
2223 | | Operating speed range: [rpm] 5800
A1 1875] — Moment of inertia: [kgm?] 0,0017
Continuous power: [kW] 12,0
SAE J 518 3/4“ Standard 3000 PSI Intermittent power: [kW] 15,0
. . 12.83 i
KA Standard Design with - L~ _ Mounting Flange
. [9.488 [2.756] Involute spline . ~
splined shaft 241 0 — with by-pass holes
’ @59]65 | 1.41 DIN 5480 (8.780]
Eiind 4331 [.659]—17—75—] | 36/ WA0x2x18+Th — 23—
T TN\ —=>[1295] [5.5118] ——140pg-—
A G220/ tia7s o [5.5093] h8
RRERE
i 288
- < I S 9 s>
12~ B
bbb I 6 | [15752)
—t ‘:", 1 N [1.5746]
| |
G1 1.969] |
‘ upgtol 19091 185 (073)
i 54 =—174 —=|—=56 [2.205]
L?:I(I:gzggrtf:m, 14 deep [.551] for connections 1+ 2 * A’ ) 16.850] ,Io 60 (2362]
Counter-bore @ 28 [1.102] 1.5 deep [.059] g ¥ Forcirclips [:394] DIN 1SO 303 /3
Spline shaft o DIN 471 Inch measurements in brackets
Type number key for radial piston motor RM 80 N
Motor type Size Shaft end End cover Seal Second shaft ") Flange additional specs.
[ RM___ [ 80 I{1 [ [ [ [ [ |
Radial N Spline K || Thread G1 A || NBR without normal
Piston Motor Hollow H || SAEJ 518 A1]] Viton V || Instrument | M ||1SO 3019/2 | F
Keyway Z || 3/4" standard Driving
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Fluidtechnik RM 80N Y Seite 24

Characteristics ( "
Ll Edition 2016.07/08
Characteristics Characteristic performance functions according to ISO
@ Overall Efficiency
P py=0 Operating temperature:. © =50°C [122°F)
1 2 Viscosity: v =36mm2/s [36cSt]
Outlet pressure: P2 =O0bar [psi]
™ Drain line pressure: P4 =O0bar [psi]
2 (580 psil T 500 : l :
o P Idling Characteristics [369] I
3 Operating fluid: 46 Nm —&= Q;dm¥min [U.S. g.p.m]
2 1 eperating temperature: © = 50°C [122°F] [ft-1bf]
= iscosity: v=36 mm?/s
a [2.64] [14.52] [26.4] [38.28]
3 20 bar [36 cSt] / 10 55 100 145
€ [290 psi] >~ 400 >
a — &7
=
a ] ——
la) — 1
— 8% [4495]
o / 87% | ggo
0 o 300 AL = / .
0 1000 min-! 2000 2 [221] — [/ |13625)
Us = Speedn [rp.m] § —~ o /1 250
oo ° 885%
REH Frpers 2 ﬁZ 85%
eakage @ H [2756
oo 3 — Operating fluid: £ 200 // 89 % 7 #_
895 qm3 |Operating temperature: © = 50°C [122°F] [148] / | / ¢/ p1
SE 5 —— |Speed: n=480 min-' [r.p.m] 895% U A bar.
%30 min_ |Viscosity: v=386mmis 4 /N / 83% / [psi]
o+ 24 [36 cSt] 90% 1 %A’
€8x (528 P y / 130
g5 2=0 / A |81% [1885]
856 § A 100 // ]
g 1 4 [74] \\ A7~
sc g (264 m‘ \\_4/ﬁ/’ T
TTDT o —
355 2 & —— [1015]
0 0 [145]
100 200 bar 30 0 10
[1450] [2901]  [psi] [4391] 0 500 1000 1500 2000
Pressure p, Speed n min”! [rp.m]
Service life of the roller bearings
T [ \ 7 7 Y aya [ 50000  [—250000
Av ‘ B T . h h
front v -
bearing $ o . 20000  (— 100000
TN S
[ “l 10000 50000
T ralyay's ! 6000  |— 30000
= Foo A B
v 20000 [
S — Given: Fr=0N [0 Ibf]; Ap = 210 bar [3046 psi];
L— 10000 n= 2000 min-' [rp.m].
Xxinmm Required:  Duration of life of bearing.
Diagram B:  Points of intersection of Ap = 210 bar
x=0 — 5000 [3046 psi] (3v) and (3h) with the absciss
‘ | L vertically to the speed line n= 2000 min-'
! [r.p.m.] then horizontally — the duration
lv)| Radialforce Fr E om0 of life of bearing (4v) Lnah10 = 42000
T T hours resp. Lnahso = 210000 hours and
1‘;)000 20000 N 30000 Lnahso (4h) Lnah10 = 31000 hours resp. Lnah50 =
[2248] 1[4496] [Ibf] [6744] 155000 hours.
1I
T 250000  Given: Fr =15000 N [3372 Ibf]; x=20 mm [.787 in];
\ XDA L h A = 210 bar [3046 psil; n = 500 min-!
[rp.m]
1 .J Required:  Duration of life of bearing.
g | 100000 DiagramA: From Fr=15000N [3372 Ibf] (1v), (1h) to the
sectional point with x=20mm [.787 in], then
horizontally acc. to diagram B.
Diagram B:  Cut the horizontal lines from diagram A with
Al T 50000 the curve Ap = 210 bar [3046 psi], vertically
to the sectional point with n= 500 min-!
- — 30000 [r.p.mJ], then horizontal - the bearing life (2v)
Fro =] Lnah10 = 5200 hours resp. Lnahs0 = 26000
) — 20000 hours and (2h) Lnah10 = 17500 hours resp.
& %’\ Lnahs0 = 87500 hours.
- 2\%
2\2
xinmm [ ° %“ [~ 10000
/ x=0 = \&,
— > 2 1000 ——5000 Lnah 10is the modified nominal duration of life of
| | L bearing in operating hours at a viscosity
|
h Radial f F l @\ \ [ L v = 36 mm?2/s (36 c St) at which 10% of the bearings
adial force Fr_| | | 500 2500 can fail, 90%reach a higher duration of life.
[¢] 10000 20000 N 30000 L L The average middle duration of life of bearing
12248] ‘[[[14496] [Ibf] [6744] ‘P I norio - Fnohso Lnan s0 s five times Lnan 10
Strength of the shaft
T T
Example: ) | st B Ehdurancgl, Limit 1
Given values: Fr=15000 N [3372Ibf] x=20 mm [.787 in] to Ny G S—1 ]
Ap = 210 bar [3046 psi] ! X\ | |
Required value: Shaft strength ‘ | ‘ 8
Draw a vertical line from Fr= 15000 N [3372 Ibf] to For shaft desi I l [ | [
. . > . gn
distance x =20 mm [.787 in] and a straight horizontal K'and ,Z". \ \ |
line from there. Atradial charge of | L Te | B |
If the intersection ® of the horizontal with the vertical the hollow shaft it
h g y to ask |
line of Ap = 210 bar [3046 psi] is below curve the shaft the manufacturer. X in mm | |
has sufficient fatigue strength. I 0=, | I
Allowable axial forces will be provided on request. 50000 40000 30000 20000 10000 N O 50 100 150 bar 200 250 bar 300
[11240] [8992] [6744] [4496] [22481bf] [725] [1450) [2175] [2901] [3626 psi][4351]
Radial force Fr Differential pressure Ap
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DUSTERLOH | Radial I;l“ﬂonN Motor HM1 - OT4EN
= = 25 :
Fluidtechnik Technical data r/ Seite 29
Lol Edition 2016.07/08
Hydraulic characteristic values
S —— =.
| Geometr. displacement [cm®/rev] 126
: Theor. spec. torque [Nm/bar] 20
\_ Average spec. torque [Nm/bar] 1,8
4 Peak pressure* [bar] 350
Max. operating pressure** [bar] 315
Continuous pressure [bar] 200
Max. operating torque [Nm] 567
Continuous torque [Nm] 360
Drain line pressure [bar] max. 1
Hydraulic fluid temperature range [K] 243 - 363
/ o [°C] - 30 - +90
, / Viscosity range [mm?/s] 20 - 150
E (max. 1000 mm?¥/s at start)
RM 125 NZA1 Pressure fluids:
—— 8 —=—[2717] HM and HV, definition to CETOP RP 75 H (mineral oil based fluids).
e = Péra”e] ey [.984] [1.496] Mineral oil H-LP in conformity with DIN 51524 part 2.
(2859 - = 25[—38= 1700) Bio-degradable fluids available on request.
DIN 6885 Involute 1B/r—-6 1236] o )
E .[_4121 spline DIN5480 | | | wf | * Definition according to DIN 24 312.
N45x2x21x9H N Peak pressure = Pressure exceeding the maximum operating pressure for a short time at
[y t27el| 7 N which the motor remains able to function.
[ — t ! ** If the sum of inlet pressure and outlet pressure is higher than the peak pressure, please
- 1 ‘ e ' ‘ g = consult the manufacturer.
22T 4 o qy
‘ - 55 8 g, || ?%g HFC Reduce HFC pressure to 70 % Definition to
AR (15759 =T = \Hm% Check the bearing service life CETOP RP 77 H
' DiN332 38 HFD | Viton seals are required ISO/DIS 6071
Z H L Je1s (25121 | Filtering
Hollow shaft ' Max. permissible degree of contamination of the pressure fluid according to
Keywayed Shaﬂ NAS 1638 class 9.
Flange height from the a 174 We recommend filters with a minimum retention rate of 10 >100
centre axis 8095 [3.15 - 3.17] 1267 6.850] For a long service life we recommend filtering acc. to NAS 1638
M10 -28 class 8 and filters with a minimum retention rate of s >100.
18709] deep | [1102] - gy, Characteristic values according to VDI 3278
8 % Weight: kgl 40,0
cwE 1 1¢¢ ¢e | Mounting position: as required
8|t os | HO—10 ‘ Direction of rotation, if viewed at the shaft end
Il e B e i clockwise: flow from connection 2 to connection 1
anti-clockwise: flow from connection 1 to connection 2
2223 ] Operating speed range: [rpm] 5--600
A1 (875) Moment of inertia: [kgm?] 0,0017
' Continuous power: [kW] 12,0
SAE J 518 3/4“ Standard 3000 PSI Intermittent power: (kW] 15,0
KA Standard Design with 7 Mounting Flange F
H [9.488] X nvolute spline With b -
spli ped shaft bt 25, 0 = /DNS80 y-pass [2.953
e g 4331 (669 = ol |30/ WAOx2x18xTh I 223
7? ? [1.476] [5:5093% 140,,8«—!
1 g e ] | e N
n ‘: 6T D
Lo g g 88 J
I = N S S _ '
3 L* L —+ jt E\I\ [1.5752] = &
ol b J\\ ' [1.5748] & /'/\
2w G1 1.969] |
S 2 ssol| — g 47— 7 50 e LTS
Lgakage port G 3%, 14 deep [.551] for connections 1+ 2 - 510* ‘” [61.25'1:0] ‘gg ggg%
dicplaced by 72° L 2L 0 _—
Counterbore @ 28 [1.102] 1.5 deep [.059] g N For circlips  [-.394] DIN ISO 3019/3
FIange ISO 3019/3 S DIN 471 Inch measurements in brackets
Type number key for radial piston motor RM 125 N
Motor type Size Shaft end End cover Seal Second shaft ") Flange additional specs.
[ RM__ ||[_125N ||| [ [ [ [ [ |
Radial Spline K || Thread G1 A || NBR without normal
Piston Motor Hollow H || SAEJ 518 A1|| Viton V || Instrument | M ||1SO3019/2 | F
Keyway Z || 3/4" standard Driving
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HM1 - 014EN

= = RM 125N "
Fluidtechnik - / Seite 26
Characteristics e o
Lid Edition 2016.07/08
Characteristics Characteristic performance functions according to ISO
® @ Overall Efficiency
al é P2=0 Operating temperature: © =50°C [122°F]
Viscosity: v =36mm?2/s [36cSt]
o Outlet pressure: P2 =O0bar [psi]
. Drain line pressure: P4 =0bar [psi]
< 200bar [
3 (290 psil| Idling Characteristics ] | |
K Operating fluid: O C 2R
a Operating temperature: © = 5 n .
s Viscosity: v=236 rr£2/s L~ — 0, dm3/min [US.gp.m]
= [36 cst]
@ 10 bar [26] [[4.23] |[8.19] | [1215]| [16.11] [20l08] [21.40]
€ 4spsil 600 16 31 46 61 76 81 o
e L— [443) 1 [4641]
Nm | 2%
o [ft-Ibf] 915% __ gqo4] (3771
[
0 300 800 min! 900 's I// / Dy
Us. Speedn [rp.m] 2 400+t bar [psi]
[%‘S‘a"“] 5 (298] e /—7490% —4200
: Leakage o |1 T 905% / [2901]
[ 3 - Operating fluid: 46 2 —1 / o
S’S“,’E drn3 Operating temperature: ® = 50°C [122°F] g 1 C
TE G —o— |Speed: n =480 min-' [r.p.m] P \ |1 P! ME 140
So0 min_ |Viscosity: v=36mm/s A w 200 o 88 % [2031]
o+ 2 [36 cSt] — > 89 %
E€x 1528 P2=0 (48] N L—] —
55 o —— R — 86%LL—"14,
s80 S s J — 8e% [1160]
e 1 T
3= g (264 m‘ S P [290]
353 & & 0 ,
- 0 0 100 200 300 400 500 600 700 800
0 100 200 bar 300 Speed nmin” [rp.m]
[1450] [2901]  [psi]  [4351)
Pressure p,
Service life of the roller bearings
T ] A\ ya [T 50000 Fzsor?uo
g N\ 7/774mm
8 ront. / S | A A7 20000 |- 100000
bearing (Sf % X ji
|/, H
[7/7 i 50000
S |
¥ — 30000
ya -
Fr
$ (— 20000
g
- Given: Fr=0N [01bf]; Ap =210 bar [3046 psi];
| xinmm [— 10000 n= 1500 min-' [rp.m.].
—— Required:  Duration of life of bearing.
x=0 | Diagram B:  Points of intersection of Ap =210 bar
—5000 [3046 psi] (3v) and (3h) with the absciss
1, | vertically to the speed line n =500 min-
Radial force Fr [r.p.m] then horizontally ~ the duration
| | f 1 2500 of life of bearing (4v) Lnah10 = 22000
0 10000 20000 N 30000 Lo L hours resp. Lnahso = 110000 hours and
[2248] [4496] [Ibf] [6744)] nahs0 (4h) Lnan10 = 16500 hours resp. Lnahso =
82500 hours.
11
' \VAAVAN [2500%0 Given: Fr=15000N [3372 Ibf]; x =20 mm [.787 inl;
An A XN Ap =210 bar [3046 psi); n = 50 min-1
[rpm]
Lrear s Required:  Duration of life of bearing.
bearin ¥ [~100000 Diagram A: From Fr= 15000 N [3372 Ibf] (1v), (1h) to the
. sectional point with x=20mm [.787 in], then
S \ horizontally acc. to diagram B.
v X +—50000 DiagramB: Cut the horizontal lines from diagram A with
S/ = the curve Ap = 210 bar [3046 psi], vertically
& X \ 30000 to the sectional point with n =50 min-!
/ e — / [r.p.m], then horizontal -~ the bearing life (2v)
&) = {— 20000 Lnah10 = 13500 hours resp. Lnahso = 67500
K o \ hours and (2h) Lnah10 = 32500 hours resp.
4 - 3% 1\& Lnahso = 162500 hours.
S 23\ 3 +— 10000
)LV Xinmm ‘E - g "ﬁ %
@|™
1/ x=0 — ‘c;y‘ "’ % A 1000 —s0o0 Lnah 10is the modified nominal duration of life of
| 3l \S \ [ bearing in operating hours at a viscosity
(0| Radial force F, AR 2, -\ v= 36 mm?/s (36 ¢ St) at which 10%of the bearings
N L I 1 1T I 500 |_2500 San fail, 90%reach a higher duration of life.
0 10000 20600 N 30000 . . The average middle duration of life of bearing
[2248] H [4496] [1bf] [6744] érl nah10 nah 50 Lnah s0 is five times Lpan 10.
Strength of the shaft
\ I |
Example: l % Endy l ) ‘
Given values: Fr=15000 N [3372Ibf] x =20 mm [.787 in] [ o N e . a"CSe Limit
Ap = 210 bar [3046 psi] K o ™
Required value: Shaft strength ‘ o S
Draw a vertical line from Fr=15000 N [3372 Ibf] to For shaft design
distance x =20 mm [.787 in] and a straight horizontal JK”and ,Z".
line from there. At radial charge of Fr
If the intersection ® of the horizontal with the vertical e e Cark
line of Ap= 210 bar [3046 psi] is below curve the shaft the manufacturer. Xin mm [in] ‘
has sufficient fatigue strength. x-0r=— |
Allowable axial forces will be provided on request. 50000 40000 30000 20000 10000 N O 50 100 150 bar 200 250 bar300
[11240] [8992] [6744] [4496] [2248Ibf] [725] [1450] [2175] [2901] [3626 psi][4351]

Radial force Fy

Differential pressure Ap
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DUSTERLOH | Radial Piston Motor HIH - 014EN

Fluidtechnik RM 160 % Seite 27

Technical data e Editon ~ 2016.07/08
Hydraulic characteristic values
Geometr. displacement [cm3/rev] 161
Theor. spec. torque [Nm/bar] 256
Average spec. torque [Nm/bar] 2,36
Peak pressure* [bar] 400
Max. operating pressure** [bar] 315
Continuous pressure [bar] 250
Max. operating torque [Nm] 750
Continuous torque [Nm] 595
Drain line pressure [bar] max. 1
Hydraulic fluid temperature range [K] 243 - 363

o [°C] - 30 - +90
Viscosity range [mm?/s] 20 - 150
RM 160 NZA1 (max. 1000 mm?/s at start)

Pressure fluids:

HM and HV, definition to CETOP RP 75 H (mineral oil based fluids).
o B ey LA . Mineral oil H-LP in conformity with DIN 51524 part 2.
(28] /VDIN o885 Involute ", Bio-degradable fluids available on request.
} 1551 iﬁnﬂ_;‘*ag_ _ = §i8 * Definition according to DIN 24 312.
/| ~ ~ N45»2x21x9H N Peak pressure = Pressure exceeding the maximum operating pressure for a short time at
ol 1276 7 which the motor remains able to function.
e Q a ’ — ! ! **|f the sum of inlet pressure and outlet pressure is higher than the peak pressure, please
= o & A7 = _ consult the manufacturer.
I\ ST olf L o3
- ‘ ow3m | 55 lf p e HFC Reduce HFC pressure to 70 % Definition to
U (37801 b | == I = 17728 Check the bearing service life CETOP RP 77 H
et [.771
DIN 332, S 38 " FAFD Viton seals are required ISO/DIS 6071
Z H Y% 45 (ss121 | Filtering
Keywayed shaft | Hollow shaft ’ I\N/I:g :)g;gislsiblegdegree of contamination of the pressure fluid according to
class 9.

Flange height from the 54 216 We recommend filters with @ minimum retention rate of B0 >100
centre axis 8005 [3.15 - 3.17] 126 18.504] For a long service life we recommend filtering acc. to NAS 1638
M10 ~28 30 class 8 and filters with a minimum retention rate of s >100.
181709) deep | [(1102] Ry T Characteristic values according to VDI 3278
o N ==
,g\ 2 : an Weight: kgl 58,0
m? £ Q5 "? ¢ #ﬁf I ‘ Mounting position: as required
GE ;Jg; . @i Gg [ ‘ |=EL Direction of rotation, if viewed at the shaft end
—1 ¢ o ¢4 + clockwise: flow from connection 2 to connection 1
| | anti-clockwise: flow from connection 1 to connection 2
2223 | | — Operating speed range: [rpm] 5800
Al 1875] ) / Moment of inertia: kgm?] 0,0023
Continuous power: kW] 24,0
SAE J 518 3/4“ Standard 3000 PSI Intermittent power: (kW] 30,0
. . [14.882) ]
KA Standard Design with a7 | Mounting Flange F
. [11.142) [3.150] .
shaft splined B B F with by-pass holes
“%51718] -_[.06805]| T Involute spline [8.780]
%5 - bisiso 223
«2%2hx [56.5118] 140
W50x2x24xTh [ooed h8
(=) i G—
g e
et o X
! 4\ j;ﬂ][ = O Q
w BoSel &
w F275%T ~[1.9689]
z LSTL% ] #5061 9683] /
2 \ ‘ <
I\ vers. gez. 7.
Leakage port G 3, 14 deep [.551] ‘%}

[.394]
m For circlips DIN 471

for connections 1+ 2 dicplaced by 72° |
Counterbore @ 28 [1.102] 1.5 deep [.059]

Splinded shaft Inch measurements in brackets
Type number key for radial piston motor RM 160 N
' Motor type Size Shaft end End cover Seal Second shaft ') Flange additional specs.
[ RM__ [([_160N || [ [ [ [ [ |
Radial Spline K || Thread G1 A || NBR without normal
Piston Motor Hollow H || SAEJ 518 A1]] Viton V || Instrument | M |]ISO 3019/2 | F
Keyway Z || 3/4" standard Driving
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DUSTERLOH Radial Piston Motor ﬁml?g(;zm

= = RM 160N .
Fluidtechnik J/ Seite 28

Characteristics ( o
Lid Edition 2016.07/08
Characteristics Characteristic performance functions according to ISO
? ? Overall Efficiency
=0 Operating temperature: © =50°C [122°F)
al (U\(7 P2 Viscosity: v =36mms [36cSt]
Outlet pressure: P2 =0 bar [psi]
Drain line pressure. Pg =Obar [psi]
20 bar °P 1000
[290 psi] [738] I I l '
Idling Characteristics Nm == 0y dm?min [U.S. g.p.m ]
4 Operating fluid: HM 46 e
S Operating temperature: © = 50°C [122°F] [ft-1bf] n3.21] [ZS'L” |[36'98] [48.87]
Viscosity: v=36 mm2/s 5[1.32] | SO 95 140 185
g 10gar_ [36 cSt] 800-} i
g 145psi - (590] / N
g ) |
K] o | {310
E — 3 / / TN 90% [4495)
] S 91%
e o ° 600 / b /\
e 0 500 1000 min"~' 1500 5 (442 L~ 905% 7 ~VL\ 250
us kS / \ [3625]
g..p..ml Speed n [rp.m] i / / 91.5% p1
1.59 il bar
s Leakage // / ——— l490 [psil
Operating fluid: HM 46 .Loo Y 74 [2756]
dmd |Operating temperature: © = 50° C [122° F] 295] 92% / /
) 9 min 3peed.' n= 250 min-' [r.p.m] ; y 89% ]
Sg S iscosity: v =36 mm2/s V4 /1
35 0571 [36 ¢St} L e 5 —| 130
§gs o Pa=0 - A [1885]
g8 % < 200 =
£c o 0 -
S5 2 be (1481 AOS—=] 85 % 70
x = © —_—
SEC & 1528) mg VA 44 —— 17 [1015]
||)< LS ﬂ @ 1
v< $
55 © 0 [145]
355 8 0 0 10 —-
100 200 bar 300 0 200 400 600 800 1000 1200 1400
[1450] [2901] [psi] [4351]
Pressure p; Speed n min-' [r.p.m]
Service life of the roller bearings
AT (A A\ VAW o e
v B, ! ‘ ‘
| front ‘ O
| bearing L/ ,<\ 20000 100000
| 4 X |
S/ . . 10000 1 50000
| 7 % L
S 23 6000 30000
R —
S Fe 4000 20000
< I
— 2000 10000 Given: Fr=0N [0 bf]; Ap= 210 bar [3046 psi];
% inmm n= 100 min-' [rp.m.].
Required:  Duration of life of bearing.
. x=0 | | 1000 5000 Diagram B:  Points of'inlersection of Ap=210bar
' o [3046 psi] (3v) and (3h) _with the absciss
Ty Radial force Fr &r,] vertically to the speed line n= 100 min-!
, ) [r.p:m ]1then horizontally —the duration
0 10000 20000 N 30000 T P S hoLe o L e o and
h10 h 50 urs resp. h50 = ours an
12248] ‘r [4496] [Ibf] [6744] e (@ Loanio fmoo hours resp. Lnahso =
1l :
T . 7 A 50000 250000 H )
Ah L B h L oh Given: Zr= 1?220bN [?23;22(;&];])( =20mm [.787in];
p= ar psi]; n= 100 min-!
[rear Lo/ " /) G Required:  Duration of ife of e
. P —> [ lequired: uration of life of bearing.
bearin § ¥ ¥ 20000 100000 biaaram A: - From Fy = 15000 N [3372 Ibf] (1v), (1h) to the
S x —— LA/ e )/ @ sectional point with x=20mm [.787 in], then
R —_ horizontally acc. to diagram B.
y ‘T’ & T 7Y 10000 |— 50000 Diagram B:  Cut the horizontal lines from diagram A with
:,? 5D 3% 2T ° \ - the curve Ap = 160 bar [2320 psi], vertically
X NS g3 «7» ~N —6000 +—— 30000 to the sectional point with n =100 min-'
[ & © s g [r.p-m.], then horizontal - the bearing life (2v)
g 2 4 g+ 2wy {-4000 |— 20000 Lnah10= 12200 hours resp. Lnanso = 61000
b o P % hours and (2h) Lnah10 = 35000 hours resp.
- e 189 Lnahs0 = 175000 hours.
// — 2%, 2000 10000
x inmm o =
2
/ 1 x=0 - 1000 |— 5000 Lnah 10 is the modified nominal duration of life of
T . | - bearing in operating hours at a viscosity
Radial force Fr y l L v= 36 mm?/s (36 c St) at which 10% of the bearings
t + VAW V| | 1T I 500 |—2500 Can fail, 90%reach a higher duration of life.
10000 20000 N 30000 Lnahio Lnahso The average middle duration of life of bearing
[22451]ﬁ [4496] [Ibf] [6744] ‘f I ne Lnah 50 is five times Lnan 10.
Strength of the shaft
Example: | T A ‘ T
Given values: Fr= 15000 N [3372 Ibf] x = 20 mm [.787 in] 1 N \*\po ¢ %T”j — L 1
Ap =160 bar [2321 psi] | % et “urange fjn,is
Required value: Shaft strength i : e S=;
Draw a vertical line from Fr= 15000 N [3372 Ibf] to T: ”h ﬂd ian K- f IROM
distance x = 20 mm [.787 in] and a straight horizontal g g design.. 1 Fr ||
line from there. At radial charge of | !
If the intersection ® of the horizontal with the vertical the hollow tsha"k"(;f RN\ ) BE
line of Ap =160 bar [2321 psi] is below curve the shaft T oK the 1| inmm {in] |
has sufficient fatigue strength. ] x=0 | |
Allowable axial forces will be provided on request. 50000 40000 30000 20000 10000 N O 50 100 150 200 250 bar 300
[11240] [8992) [6744] [4496] [2248 Ibf] [725] [1450] [2175] [2901] [3626 psi] [4351]
Radial force Fr Differential pressure Ap
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Catalogue

DUSTERLOH | Radial Piston Motor HIH - 014EN

= = RM 250N i
Fluidtechnik Techioal d 7 Seite 29
echnical data L1 Edition  2016.07/08
Hydraulic characteristic values
Geometr. displacement [cm®/rev] 251
Theor. spec. torque [Nm/bar] 40
Average spec. torque [Nm/bar] 37
Peak pressure* [bar] 350
Max. operating pressure** [bar] 315
Continuous pressure [bar] 200
Max. operating torque [Nm] 1165
Continuous torque [Nm] 740
Drain line pressure [bar] max. 1
Hydraulic fluid temperature range [K] 243 - 363
o [°C] - 30 - +90
Viscosity range [mm?/s] 20 - 150
(max. 1000 mm?s at start)
RM 250 NZA1 Pressure fluids:
- HM and HV, definition to CETOP RP 75 H (mineral oil based fluids).
8% —— s (.984] [1.496] Mineral oil H-LP in conformity with DIN 51524 part 2.
Parallel ke — 8 . ) X
"e%8 | /o ess - volute % f‘::gj/[ 709 Bio-degradable fluids available on request.
4 spline DIN5480 | | 8123 * Definition according to DIN 24 312. ) ) )
f N45x2x21x9H ‘ N \}j‘vehai\ghptrﬁgs#]get;rs{rg:;usrggécteoemgmtig% maximum operating pressure for a short time at
P L276]| ,7. [— ** |f the sum of inlet pressure and outlet preésure is higher than the peak pressure, please
& — ' * ] consult the manufacturer.
g T ol” I of
50, 55 8 5L 3*33 HFC Reduce HFC pressure to 70 % Definition to
ane [130%9 = N7726) Check the bearing service life CETOPRP 77 H
% = ' DIN 332 S 3 ‘1:]'77‘7] HFD Viton seals are required ISO/DIS 6071
Z H 34_1’5 {ig;ﬂ Filtering
’ Max. permissible degree of contamination of the pressure fluid according to
Keywayed Shaﬂ Hollow shaft NAS 1638 class 9.
Flange height from the 216 We recommend filters with a minimum retention rate of 10 >100
centre axis 80*%5 [3.15 - 3.17] 54 ] For a long service life we recommend filtering acc. to NAS 1638
[2.126] [8.504] | . . L .
M10 28 _ 30 class 8 and filters with a minimum retention rate of s >100.
1817091 deep | (11021 ="~ &) Characteristic values according to VDI 3278
o~ =
N Weight: kg] 58,0
== { ] - ; . )
o a1 oo 4o : — Mounting position: as required
3 |8 N s | KO o : Direction of rotation, if viewed at the shaft end
1= S=tbged e IR\Y; = clockwise: flow from connection 2 to connection 1
* ‘ anti-clockwise: flow from connection 1 to connection 2
Operating speed range: [rpm] 5--600
A1 ?§;2L4 e Moment of inertia: kgm?] 0,0023
w L875] Continuous power: [kW] 24,0
SAE J 518 3/4“ Standard 3000 PSI Intermittent power: (kW] 30,0
KA Standard Design with (14882 Mounting Flange F
splined shaft 342 a0l | with by-pass holes
[10.118) ‘ - 1252 L A 18.780]
257 [.082' SF Involute spline —— 223
[~ DIN 5480 [5.5118]
W50x2x24xTh [5.5093]
g e
SEEE) D
R )
TR = & -
. :[;ggs—i};@ o &)
= Ef',z%;‘ \'5°i5[1f9683% /
w - .. -~
Leak nG%,14d 5513 = vers. gez. %@ ) g
o e o 1t 3 drasd by 72° | Iln-['sgﬂ For circlips DIN 471 Y ""1‘.8&
Counterbore @ 28 [1.102] 1.5 deep [.059] —
Inch measurements in brackets
Type number key for radial piston motor RM 250 N
Motor type Size Shaft end End cover Seal Second shaft ') Flange additional specs.
[ RM__[L_250N || [ [ [ [ [ |
Radial Spline K || Thread G1 A [|NBR without normal
piston motor Hollow H || SAE J 518 A1|| Viton V || Instrument | M |]ISO 3019/2 | F
Keyway Z || 3/4" standard Driving
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DUSTERLOH Radial Piston Motor ﬁizil?g(;em\,

Fluidtechnik RM 250N Y Seite 30

Characteristics L Editon ~ 2016.07/08

Characteristics Characteristic performance functions according to ISO
Py pp=0
Overall Efficiency
s Operating temperature: © =50°C [122°F]
= Viscosity: v =36mm?2/s [36cSt]
20 barl r Outlet pressure: P> =0bar [psi]
] Drain line pressure: P4 =O0bar [psi]
[290psil| |gling Characteristics
2‘ Operating fluid: HM 46
Py Operating temperature: © = 50°C [122°F]
5 0 Viscosity: v=36 m?:]/s 15006% | T I I I
a ar [36¢ 11 .
g /4/ [ ] —— ) dm3/mm [US. g.gp.m.]
S (145 psi] L Nm [16.11] [24.04] = [31.96] [39.89)
s ba (10261 [31[8.19]| 61 91 121 151
= L —1 [ft-1bf] == 320
€ |_—1 T 7
H — //// 925% | |92% |l4641]
5 0 'f 1000 +HHAA | £ o P
0 200 400 min? 600 5 (738 A 915% (13771] [P
us. Speed n [rp.m] 4 93% ) [psi]
[g.p.gm] % f ~ P / 200
15 Leakage 2 19 9
6 —0operating fluid: HM 46 k3] ////9 % _l2001
dms |Operating temperature: © = 50°C [122°F] g N / g /
gg_ i [Speed. n=280min i [rpm] 3 & [200 AN > i
3= 4| Viscosity: v=36mm 69] N——1T—1 ° [

P — 36 cSt 2031
§§§ e T \\k //4/4/ﬁ [80 !
75k X% < R [89% +———F—T—tg/% 1 [1160]

L /w' S —— [290]
3Ec [.528] -
ﬁ’n I % XX‘\‘ 0 20
e 8 0 100 200 300 400 500 600 700
3588 °
0 100 200 b 300 in-1
[1450] [2901] [:sri] [4351] Speed nmin-! [rp.m]
Pressure p,

Service life of the roller bearings

- 50000 250000
A ‘ [ VB‘ XN no [ n
front s/ | v

Y 20000 |-100000

bearing / &

7/ | o
D 0 —50000
7,% | A il oSl
& A |
v I =R 6000 | —30000
/ [pg— “ o
S " b o L A 4000 |—20000
v 7 o
7 H @&3 /& I
NAEIIAY 2000 —10000 Given: Fr=0N [0bf]; Ap= 160 bar [2320 psi];
X inmm B /\Q n= 500 min-' [rp.m.].
%0 & % o”b g Required:  Duration of life of bearing.
= © ,g° D- 1000 |—5000 DiagramB: Points of intersection of Ap = 160 bar
. Y &) 13.(: - L [2320 psi] (3v) and (3h) with the absciss
1,)| Radial force Fr ‘s vertically to the speed line n =500 min-i
} n " 500 '_2500 [r.p_m.] then hovizontally ~ the duration
0 10000 20000 N 30000 of life of bearing (4v) Lnah10 = 6100
[2248] [4496] [Ibf] [6744] Lnah1o  Lnahso hours resp. Lnahso = 30500 hours and
(4h) Lnah10 = 4850 hours resp. Lnahso =
24250 hours.
. ) s 2soo0 11
- CCE h h Given: Fr=15000 N [3372 Ibf]; x=20mm [.787 in];
Bn | % | Ap= 160 bar [2320 psi]; n = 50 min-'
&3, | ke .
4 \ > %51 20000 |-100000 Required: Duration of life of bearing.
A T Diagram A:  From Fr=15000N [3372 Ibf] (1v), (1h) to the
> \® sectional point with x=20mm [.787 in], then
./ 10000 50000 horizontally acc. to diagram B.
o/ | 3 \ \ L Diagram B:  Cut the horizontal lines from diagram A with
Z v 3, g \ the curve Ap = 160 bar [2320 psi], vertically
29 7 \ 6000 - —30000 to the]se;:tiorr\]al point with n =50 min-!
oo [r.p.mJ], then horizontal - the bearing life (2v)
L2 P \ \ 000 | —20000 Lnah10 = 9600 hours resp. Lnahso = 48000
§ 8 =g \‘% \@D tours andéggz)lénhamo = 17300 hours resp.
3 = ours.
1< ,§ : L als \g 000 |_10000 nah50
< =1t )
IS 38 \G
" = > 1000 5000 Lnah 10 is the modified nominal duration of life of
lo L bearing in operating hours at a viscosity
)| Radial force Fr l_% v =36 mm2/s (36 ¢ St) at which 10%of the bearings
\ X I s00 2500 C@n fail, 90%reach a higher duration of life.
10000 20600 ;l 30000 i L — [he averafge rr:_iddleliiuration of life of bearing
nah10 Lnanso is five times -
122481 T (a4oe] (b [6744] Lr I nah 80 nanio

Strength of the shaft

Example: 1
Given values: Fr= 15000 N [3372 Ibf] x =20 mm [.787 in] | .
Ap =160 bar [2321 psi] N

Required value: Shaft strength
Draw a vertical line from Fr= 15000 N [3372 Ibf] to
distance x = 20 mm [.787 in] and a straight horizontal

| i
For shaft design ,K“
and ,Z*

line from there. At radial charge of |
If the intersection ® of the horizontal with the vertical nocosiay ot i 1 ] ‘
line of Ap =160 bar [2321 psi] is below curve the shaft manufacturer inmm fin.] ! | |
has sufficient fatigue strength. x=0 | ‘ l |
Allowable axial forces will be provided on request. 50000 40000 30000 20000 10000 N O 0 00 B0 200 250 bar 300
{11240] [8992] ([6744] [4496] [2248 Ibf] [725] [1450) [2175] [2901] [3626 psi] [4351]
Radial force Fr Differential pressure Ap
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Radial Piston Motor

DUSTERLOH 1M 110 HM1 - 014EN
Fluidtechnik . ” Seite 31
Measuring shaft, 2nd. shaft M10 Edition 2016.07/08

Catalogue

Measuring shaft design: M

AC transmitters.

22 4

—~ f——

210 h6

240 hs
|
|
|
|
l

Motors with continuous driven shaft: M10 (only

Cylindrical shaft design available on request.

Splined shaft and hub connection

DIN 5480
W28 x1.25x21x7h

]

}
H
JJ
)
228 k6
|
240hs
\
I
|

L

20 KM 45ZAM
KM 63ZAM

35
50

56

Radial piston motors Type Km 11 - KM 110 with the type key "M" are equipped with a measuring shaft to determine the motor speed. The
measering shaft is rigidly connected to the motor-driven shaft and transmits @ maximum torque of 5 Nm. If you require a higher torque,
please approach the manufacturer or distributor. Please request the documentation on the mounting of the encoder, pulse transmitter and

4 threaded holes M6 x 8 deep on reference circle @63

for KM 22 to KM 110)

These radial piston motors can be supplied with a one-piece driven shaft, type designation M10, for the transmission of the full motor torque.

4 threaded holes M6 x 8 deep on reference circle 63

KM 45ZAM10
KM 63ZAM10

Centre hole DS M8 x 19 deep DIN 332
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(] Radial Piston Motor Catalogue
D e KM 22 - KM 110 HM1 - OT4EN
Fluidtechnik _ - Sefte 32
Shaft design K, Face attachment F3 Ediion — 2016.07/08

Shaft design : K

02 Splined shaft and hub connection
45" W30x1.25x22x7h
DIN 5480
IR /
3208 / -

T
4

%
|
[
|
280 h8

230 ke

028,6 h12

029,7 h11

KM 45KA

KM 63KA Centre hole DS M8 x 19 deep DIN 332

Face attachment : F3
7 additional attachment holes M8 x 11 deep on reference circle 3140

/ 8
20 360°/7 ko
*
©
§ N T~ E
© /'/i 7\ AN :
o ~ ’ -
g | :
S |
= / LN W \
= 3 f~ N e 4
—%j% 1t O {0100 = L
o e /’ i \ AN
o \ . /
« 1 ,
s N4 %
| e
I

KM 45KA1F3
KM 63KA1F3
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DUSTERLOH
Fluidtechnik

Radial Piston Motor

RM 80N - RM 250N
Measuring shaft

Catalogue

HM1 - 014EN

Seite 33

Edition 2016.07/08

Measuring shaft design: M

and AC transmitters.

e
.

Radial piston motors Type RM 80N - RM 250N with the type key "M" are equipped with a measuring shaft to determine the motor speed.
The measuring shaft is rigidly connected to the motor-driven shaft and transmits a maximum torque of 5 Nm. If you require a higher tor-
que, please approach the manufacturer or distributor. Please request the documentation on the mounting of the encoder, pulse transmitter

?10 1

B 40 5

20
22

_ _ I _ Lo
N E
4 threaded holes M6x10 deep
on screw hole circle diameter 63 T 11T [

26
43

DUSTERLOH Fluidtechnik GmbH - Im Vogelsang 105 - D-45527 Hattingen
Tel +49/(0) 2324/ 709-0 - Fax +49/ (0) 2324 / 709-110 - E-Mail info@duesterloh.de - Homepage www.duesterloh.de

Subject to change without notice



NOTES




DUSTERLOH has been developing fluid technology products for more than 100 years.
The drives, controles and hydraulic power units from Hattingen are appreciated throughout the
world for their complete reliability; including under extreme conditions. The owner-managed
company’s own development and construction department and the wide range of products
cater for distinctive flexibility and customer-orientation.

Products

Hydraulic radial piston motors
Hydraulic axial piston motors
Pneumatic motors

Pneumatic starters

Hydraulic and pneumatic controls
Hydraulic power units

Designing controls and hydraulic power units
specific to the customer is our company’s major
strength. Vast product diversity is also available
for standardised products.

Industrial areas of application

Machine tools

Smelting and rolling mill equipment
Foundry machines

Testing machines
Shipbuilding (diesel engines)
Offshore technology

Printing and paper technology
Vehicle construction
Manipulators

Environmental technology
Mining equipment

Materials handling equipment

Diisterloh Fluidtechnik GmbH DUSTERLOH
Im Vogelsang 105 Fluidtechnik
D-45527 Hattingen

Tel.: +49 2324 709-0 e-mail: info@duesterloh.de
Fax: +49 2324 709-110 Internet: www.duesterloh.de

Certified acc. to ISO 9001



