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Features:

— many displacements for all applications

— very high starting torque

— high efficiencies, high constant power

— smooth running at all speeds

— high resistance to temperature shock

— reversible

— suitable for automatic control engineering

— suitable for inflammable and biologically degradable liquids
special design - type “S18” with environmentally sealed, grease lubricated bearings,
especially for operating with hardly combustible fluids containing water or glycol
(HFA, HFB or HFC) available

— bearings for very long life

— quiet running properties

— design with:
® instrument shaft
® brake and / or gearbox

® valve assembly
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2.1

General Characteristics and Features

Design:

The radial piston hydraulic motor has been designed with a high load capacity.

It is efficient, has a low moment of inertia, and is capable of very low speeds and has excellent
reversing properties. The concept features make it extremely quiet, being suitable for servo control
systems with facility to work either as a motor or pump in booth directions.
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Consists of a close grain, high strength, cast iron cylinder block. Eccentric crankshaft concept.

Operating characteristics:
Five radial piston/connecting rod assemblies (14) bear on the crankshaft (7) which is located by heavy
duty tapered roller bearings.

Crankshaft bearings (17 & 18):
Pre-loaded to take the thrust in booth axial directions, ensures silent running and allows heavy radial
and axial loading on the output shaft (e.g. gear drives).

Connecting Rod (14.1):

The computer optimated design is hydrostatically balanced on the crankshaft with sufficient leakage to
ensure lubrication and cooling. Friction losses are reduced to a minimum and, stick slip action is
avoided at low speeds. High starting torque and running torque combined with high speeds are
important features of the design. Long service life is assured since con-rod slippers are uneffected by
contamination and self-adjustable. Non-inflammable fluids have been used with success. Noise
generation is also reduced by the cushioning effect of the hydrostatic bearing design.
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The force is transmitted from the piston (14) to the connecting rod (14.1) via cylindrical, pressure-
lubricated reciprocating bearing. A special design feature is the bending stress relieved gudgeon pin.
This design is superior to a ball connection since friction losses are lower and all moving contact
surfaces have a constant velocity.

|
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2.2 Control
Design:
The oil flow to and from the cylinders is arranged through a flat faced distributor (4) which operates in
the following manner:

Control rings (6 & 15) are mounted on eccentric (38) over roller bearings (27) and, together with the
body (1) form two annular passages. When oil pressure is supplied to the motor, the crankshaft (7)
and eccentric (38) rotate together, allowing the control rings (6 & 15) to open the inner and outer
annular passages to the oil flow. Control rings (6 & 15) are axially loaded by means of wave springs
(43) to maintain constant clearance across the face of the distributor block (4) under pressure. The
eccentric (38) is also axially loaded by means of the hydraulic compensator (26) and spring (42). The
design ensures low friction losses, self cleaning across the distributor face, immunity from the effects
of contamination and a low leakage loss. The sinusoidal opening characteristics of the distributor
results in smooth and quiet running at all speeds. A twoway shuttle valve (35 & 36) ensures that the
inner and outer annular spaces between control rings (6 & 15) are always at the higher pressure
applied to the motor.

3. Available Options:
The range is comprehensive, and the following features can be provided:
. Choice of shafts
. Double shaft extension
. Motor and brake combinations
. Geared motors; gear motor and brake combinations
. Tachometer and other measuring attachments
. Couplings, flanges
. Viton seals
. Special models for HFB and HFC non-flammable fluids
. Direct valve assembly possible
. Connection SAE J 518 High pressure (Typ: A1)
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We are prepared to consider special designs.
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Model codes Edition 2004.09/02
Radial Piston Motor |RM X A1

Displacement nominal size
255 cm3/rev = 250
360 cm3/rev = 355
442 cm3/rev = 450
490 cm3/rev = 500
708 cm3/rev = 710
904 cm3/rev = 900

Series type - motor
Actual series type =X

Drive shaft
Cylindrical with key
DIN 6885 =2

Splined shaft
DIN 5480 =K

Involute splined shaft
DIN 5480 =H

Hydraulic ports

Flange connection radial

SAE J518C 1“ - 6000 PSI for nominal size 250-500 = A1
SAE J518C 1%4“ - 6000 PSI for nominal size 710-900 = A1

Sealing material
NBR, suitable for:

HLP - mineral oils to DIN 51524 part 2 =%
FPM (Viton), suitable for:
phosphoric acid-ester and high temperatures =V

2nd shaft end
Without 2nd shaft end = *

Cylindrical instrument shaft g10ne for measuring device =M

Additional data
Brakes / gearboxes / decoder / special installation-
situations / higher leakage pressures etc. = detailed description

* = no indication in type key
Example for ordering:
RM 900XKA1 (I M [

L— Additional data

Instrument shaft g10ne

Sealing material: NBR
Flange: SAE J518C 1'4“ - 6000 PSI
Drive shaft: Splined shaft DIN 5480
Series type: X
Displacement: Vg = 904 cm3/rev
Radial Piston Motor
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All characteristic quantities at v = 36 mm?2/s; © = 50°C; poutlet = Without pressure

Nominal size 250 355 450 500
Displacement Vg cmd/rev| 255 360 442 490
Theor. specific torque Tspec theor. Nm/bar| 4,1 5,7 7,0 78
Average specific torque Tspec.aver. Nm/bar| 3,7 53 6,5 7,2
Min. starting torque / theor. torque % 89,5 90 90,5 91
Inlet pressure, max. continuous Peont. bar 250
intermittent Pinterm. bar 315
peak Ppeak bar 400
Total pressure, max. in port A+B Protal bar 400
Leakage pressure, max. PLeak bar 1,5
Operating speed range n rpm 5-600 | 5-550 | 5-500 | 5-450
Continuous power, max. Peont. kW 28 36 40 40
Intermittent power, max. Pinterm. kW 35 45 50 50
Moment of inertia J kgm2 | 0,0082 | 0,0089 | 0,0096 | 0,0101
Weight m kg 75 75 75 75
Temperature range of pressure medium © °C -30 up to +80
Viscosity range v mm?2/s | 18 up to 1000, recommended: 30 up to 50

Nominal size 710 900
Displacement Vg cmd/rev| 704 904
Theor. specific torque Tspec.theor. Nm/bar| 11,2 14,4
Average specific torque Tspec.aver. Nm/bar| 10,3 13,2
Min. starting torque / theor. torque % 89,5 91
Inlet pressure, max. continuous Peont bar 250

intermittent Pinterm. bar 315

peak Ppeak bar 400
Total pressure, max. in port A+B Protal bar 400
Leakage pressure, max. PLeak bar 1,5
Operating speed range n rpm 5-550 | 5-450
Continuous power, max. Peont kW 63 63
Intermittent power, max. Pinterm. kW 80 80
Moment of inertia J kgm2 | 0,0273 | 0,0298
Weight m kg 132 132
Temperature range of pressure medium © °C -30 up to +80
Viscosity range v mm?2/s | 18 up to 1000, recommended: 30 up to 50

Pcont = admissible continuous pressure at limitation to Pcont.
Pmax = Maximal admissible operating pressure at limitation to Pintermit.
Ppeak = peak pressure, where the components remain safe in function.

Pcont = Continuous power (at maximal 10 bar outlet pressure).
Motor flushing must be carried out above Pgop.
Pinterm. = Power, which may be demanded temporarily (max. 10% duty cycle / hour).

Power, speed and bearing life may be increased when flushing with 3 - 6 liters flushing oil.
For queries, please look at page 22.
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Characteristics Performance
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Shaft strength

Example:

Given values: Fr = 30000 N [6744 Ibf] x =30 mm [1.181in]

Ap = 210 bar [3046 psi]
Required value: Shaft strength

Draw a vertical line from Fr= 30000 N [6744 |bf] to
distance x = 30 mm [1.181 in] and a straight horizontal

line from there.

If the intersection ® of the horizontal with the vertical
line of Ap = 210 bar [3046 psi] is below curve the shaft

has sufficient fatigue strength.

Allowable axial forces will be provided on request.
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Radial force F, ' / 35 ° ] r bearing in operating hours at a viscosity
' X ; r le i I i 2 — 5 - v =36 mm?/s (36 ¢ St) at which 10% of the bearings
20000 w0000 N 60000 < 1500 F—2500  can fail, 90%reach a higher duration of life.
L L The average middle duration of life of bearin
[4496) H‘r [8992] [ibf) [13489] ‘h ko nare Lnah 50 15 five times Lnah 10. N
Shaft strength
Example: ) X T
Given values: Fr= 30000 N {6744 Ibf] x =30 mm [1.181 in] N o |
Ap = 210 bar [3046 psi] \% 2 — E"dwalnce Limi
H . [————=="1C¢ | —
Required value: Shaft strength %5 \ ﬂk_
Draw a vertical line from Fy = 30000 N [6744 Ibf] to X[ | o
distance x = 30 mm [1.181 in] and a straight horizontal For shaft - L1
line from there. ] ) ) design ,K” and 2" . ‘ [
If the intersection ® of the horizontal with the vertical At radial charge of B ‘\
line of Ap = 210 bar [3046 psi] is below curve the shaft lﬁshﬁefglgs\g Shgt a';k J I ) -
has sufficient fatigue strength. rilgaesnit At 0 il

Allowable axial forces will be provided on request. 70000 6000 S0000 40000 30000 20000 10000 N O 50 190 0 200250 bar300
[15737] [13480][11240] [8992] [6744] [4496) [2248 Ibf] [725][1450][2175][2901][3626[111351]
Radial force Fy Differential pressure Ap
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DUSTERLOH
Fluidtechnik

Radial Piston Motor
RM 500X
Characteristics

Cataloque

HM1 - 015E

Page 10

Edition 2004.09/02

Characteristics Performance
Py [Ul py:0 Overall Efficiency ) ]
L &} Operating temperature: ® =50°C [122°F]
Viscosity: v =36mm2s [36cSt]
" Outlet pressure: P =0 bar [psi]
Drain line pressure: Pg =0Obar fpsil
20 bar l 2750
h [2028] ] [
[290 psi) -
Idling Characterlstics R -
<Q] Operating fluid: lO| dm?¥/min [U.S. g.p.m]
Operating temperature: © = 50° C [122°F] bq [D-3203.21) [2510) (34 9g)
2 R eosity: [ft16f] |5 A 887y |
5 Viscosity: v= 36 mm2/s S0 95 g 148871
2 10bar 8ot~ so0o 7] 185 [4641]
2 : 7 [1623] 320 —
2 (145 psi] / l
=
E H
e / hlV“ 13771]
£ 4 [T— 260
£ 0 1650 /TN 93% 9% | Py
. ' U
0 135 270 min-! 405 o 121 935%) || qoos || g0 | )
- Speed n [r.p.m.] 2 z [2901]
g-g-m g HY~ 200
528 | 2 9% / 88% |
5 23 Leakage £ 181020 £
2o c 4 . 5 [812] |
X g£= d m3 | Operating fluid: HLP 46 2 " H
] 5’ - Operating temperature: @ = 50°C [122°F] bl »: 140
237 min | speed: n =200 min-' [r.p.m.] ; 12031}
28 % Viscosity: v =36 mm2/s 5
EES 136 cS1] S 85%
%85 1 < 550 U
3E c| S1264) Z‘ [406] v ——H— 80
' n: [ 3 &_.4' / [1160]
vt g Lt ]
sdo 8 [
doa 8 \/ /J\ [290]
0 T o 1l 20
0 [1‘(‘)5%] [228(%] [bu_g [333] 0 90 180 270 360 450
i .
Pressure p, P Speed n min-' [r.p.m]
Determination of Bearing Life
T T A\ Y 7 50000 250000
A, / A B, K Lh F h
Hfront i 2
. ISR 10000
bearing| A i 20060 100000
/ | ? =l | =@
j/ 10000 }— 50000
2, i I
. |- 30000
S — 20000
T I
x in mm {— 10000 Given: Fr=0N [0 Ibf]; Ap= 210 bar [3046 psi];
. n =500 min- [rp.m].
x=0 ggqulredé. Duration of life of bearing.
|- sopp  P12d@M B poims of intersection of Ap =210 bar
- {3046 psi] (3v) and (3h) with the absciss
S Radial force Fr L vertically to the speed line n = 500 min-
I i L [r.p.m] then horizontally — the duration
2500
0 20000 40000 N 60000 oflife of bearing (4v) Lnan1o =26000
[4498] || [8992] [Ibf) (13489] Lnanio hours resp. Lnahsp = 130000 hours and
(4h) Lnah 10 = 23000 hours resp
II Lnahso = 115000 hours.
Ah T I T 71 \&‘;_/ T 50000 »——250000 Given:
/ B, A\ C) h Fr=30000 N [6744 Ibf]; x= 30 mm [1.181 in};
rear -~ ’( _,__@ Ap = 160 bar [2320 psi]; n= 50 min-
; 8 ] T L Reguired:  [rp.m]
bearlng L . T A | 20000 100000 Diagram A: Duration of life of bearing.
P From F = 30000 N [6744 Ibf] (1v}, (1h) to the
___,_[ “ b o \ P p sectional point with x = 30 mm [1.181 in}, then
o S ¥ Y Mo %s. 0000 = S0000 pjagramp: horizontally acc. to diagram B.
4 W A 0’/ ]XV \ \ . R, T Cut the horizontal lines from diagram A with
Y A/ & S 60 7 +—1-1 6000 — 30000 the curve Ap = 160 bar [2320 psi], vertically
r - / (5? 9’7 ™ \?\\ - to the sectional point with n = 50 min-!
IS . % % %, 4000 — 20000 [r.p.m.], then horizontal ~ the bearing life (2v)
" ! p ex e I PR Lnah1o= 13000 hours resp. Lnanso =65000
>/ - 2, &g Vol “{5 . /.9, hours and (2h) Lnah10 = 39000 hours resp.
X in mm / — g"g B % 3 & 7*%,; 2000 I~ 10000 Lnahso = 195000 hours.
S B, % %
x:0 | Q4 s/ 5= \e Ne e
7 %, ZHR AT, 1000 I 5000 : - ’ ) :
/Q/ 1l MR N Lnan 19 is the modified nominal duration of life of
| Radial force Fr / A 3, L ° S bearing in operating hours at a viscosity
| | AV A i T 1 = =] d v =36 mm?2/s (36 ¢ St) at which 10% of the bearings
20000 L0000 N 80800 500 — 2500 ‘qun fail, 90% reach a higher duration of life.
Lnahit Lnahio e average middle duration of life of bearing
[4496) II$ {8992] [Ibf] [13489] [?I Lnah 50 is five times Lnan 10.
Shaft strength
Example: T I

Given values: Fr= 30000 N (6744 Ibf] x = 30 mm [1.181 in]

Ap = 210 bar [3046 psi]
Required value: Shaft strength

Draw a vertical line from Fy= 30000 N [6744 |bf] to
distance x =30 mm [1.181in] and a straight horizontal

line from there.

If the intersection ® of the horizontal with the vertical
line of Ap = 210 bar [3046 psi] is below curve the shaft

has sufficient fatigue strength.

Allowable axial forces will be provided on request.

Changes reserved!

H T

|

E

T
——=Ndurance iy _ | |
| S<1

For shaft

1.

design K" and ,Z".
At radial charge of
the hollow shaft it

S

xin mm[in]

isr y to ask P
the manufacturer.

x=0 i

70000

Radial force Fp

60000 50000 40000 30000 20000 10000 N O 50 100 B0 2 r 300
[15737] {13489]{11240] [8992] [6744] [4496] [2248 |bf] [725][1450)[2175][2901][35263[?351]

200250 ba

Differential pressure Ap
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Cataloque

DUSTERLOH Radial Piston Motor HM1 - 015E

Fluidtechnik ChR'V' t719>t<, Page 11
aracteristics Edition 2004.09/02
Characteristics Performance
P. ® Poz0 Overall Efficiency
! 2 Operating temperature: © = 50°C [122°F)
Viscosity: v =36mm2/s [36cSt]
Outlet pressure: P2 = 0bar {psi}
— Drain line pressure: Pg = 0 bar [psil
4000
20ba | l T T ; T
[290 D;\]‘[l—ldlinq Characteristics 12e50] .9 [39;0?"'3/'“!'\ [US.g.p.m]
o Operating fiuid: HLP 46 " / Nm t 303] 120 [55'3% [79.25)
< Operating temperature: 8 = 0° C [122°F] [ft-1bf] - | 2K 1300 [103:3983]
o Viscosity: v=36 mm?/s
2 10bar {36 ¢St} ™ 7320 [4641]
o . 3000 +
g [145 psi] / [2213) 1]/ 939 92/%
: / / T 26013771
5 - 935%
2 ——d pa—‘:’ I 2% iy
& ¢ 3 3 1T 7y 5 A 3%
0 200 400 min 600 S 2000 i 7 o i2e0n P1
Us Speed n [r.p.m] ; (1475] bar
I;.‘p.m] 2 Leakage ' ' % % 88 [psi
L528 3 Operagng fluid: HLP 46 £ _L;’é
° dm” (S)perzting temperature: @ = 5%= C122°F} /{< w ( / o |i2031
3 n F : = 170 min-! [r.p.m, 2
gg= MmN T Uscosity: V2 S P 2N 1000 2%, . 85%
it |l | e q
ISt 14 % T80 |i11ea1
EEx  r284 =
o 35 ot / LA /
588 5 p N== L
LI/ Y -l
s ¢ e 0 20_|1200
oo 3§ 0 100 200 300 400 500 600
cCco 4 0 Speed n min-' [rp.m]
0 100 200 bar 300
[1450) [2901] [psi]  [4351)
Pressure p,

Determination of Bearing Life

5 -
A T mn I 7 7 0?‘00 C 250)?00
v
front by
bearing i 20000 100000
ZV
110000 50000
6000 |—30000
8 000 — 20000
R
[ 2000 |—10000 I
11 Given: Fr==0N [0 Ibf]; Ap = 210 bar [3046 psi];
4P 104512'3 n =200 min-' [rp.m].
s bar 1000 ——5000 Required:  Duration of life of bearing.
PG s L Diagram B:  Points of intersection of Ap= 210 bar
lv Radial force Fr 4% ™ L [3046 psi] (3v) and (3h) _with the absciss
) + (N 500 2500 vertically to the speed line n= 200 min-!
N ’ v fr.p.m.) then horizontally - the duration
0 40000 80000 N 120000 Lnahio  bnonso of lite of bearing (4v) Lnah10 = 37000

hours resp. Lnahso = 185000 hours and

[89921% [17985] [Ibf] [26977]
II (4h) Lnah10 = 18000 hours resp. Lnahso =

[ 50000 250000 90000 hours.
A R
rear - / o @ Given: Fr=40000 N [8992 Ibf]; x =30 mm [1.181in];
r . 2~ S Ap = 160 bar [2320 psi}; n = 50 min-!
beariny S/ b 20000 100000 [rp.m]
o o Required: Duration of life of bearing.
- Diagram A:  From Fr=40000 N [8992 Ibf} (1v), (1h) to the
Q' Y 10000 —50000 sectional point with x=30mm [1.181in], then
S, r horizontally acc. to diagram B.
X 6000 | 30000 DiagramB: Cutthe horizontal lines from diagram A with
Fr - the curve Ap = 160 bar [2320 psi], vertically
/ 4000 |— 20000 to the sectional point with n= 50 min-!
by 1, {r.p.m.], then horizontal - the bearing life (2v)
] ) o Lnahto —dlggoo hours reg;:bb%a’:so = 80000
] Y 2, ', 2000 | 10000 hours and (2h) Lnah10= oUrs resp.
Xxinmm 7 %5, NGO, 5"6‘ Lnahso = 155000 hours.
7/ ; \ AN
x:0 | : % ‘ﬁ«a?,,_ % 97, 1000 |__s000
& 5 O Zos;

Lnah 10 is the modified nominal duration of life of

O, Si7 r 10 T . ¢ ;
a i O bearing in operating hours at a viscosity
b Radial force | \\ % w0 [ 2500 V= 36 mme/s (36 St) at which 10%of the bearings
0 40000 80000 "d 120'000 L | can fail, 90%reach a higher duration of life.
noht0  Lnah 50 The average middle duration of life of bearing

[aggzur I [17985] [Ibf] [26977] Lnah 50 is five times Laah 1.

Shaft strength

Example: [~ " R — 1T _ T 7

Given values: Fr= 40000 N [8992 Ibf] x = 30 mm [1.181 in] o, Moo, T T

Ap =160 bar [2321 psi] Tooh AT Endurance Limit

Regquired value: Shaft strength Lo JQ( 4 SsT— ]

Draw a vertical line from Fr= 40000 N [8992 Ibf] to — o~ | L

distance X= 30 mm [1.181in] and a straight horizontal ] [T

. For shaft Fr— -

line from there. design .K” and ,Z".

If the intersection ® of the horizontal with the vertical At radial cha':gfe; F N — . —j

line of Ap =160 bar [2321 psi] is below curve the shaft the hollow shaft it ' N | mfin ,

has sufficient fatigue strength. is necessary to ask N L |

Allowable axial forces will be provided on request. 00 2000 00000 800 60000 40000 Z0000 N O ) 00 B0 200 250 bard00[4351]

[31473] [26977] [22481](17985][13489] [8992] [4496 Ibf]  [725][1450][2175](2901][3626 psi]

Radial force F¢ Differential pressure Ap
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Cataloque

DUSTERLOH Radial Piston Motor HM1 - 015E

Fluidtechnik ChR'V' ?09>t§ Page 12
aracteristics Edition 2004.09/02
Characteristics Performance
b, ? pys0 Overall Efficiency
a4 2 Operating temperature: 8 =50°C [122°F]
Viscosity: v =36mm2/s [36cSt}
. Qutlet pressure: P2 =0bar [psil
> Drain line pressure: Pq =Obar [psi]
20 bar [3688] 5000 I I ! T I
[290 psil} \dling Characteristics r —[> Q1 dm3min U
- i 1 in [US.g.p.m]
Operating fluid: HLP 46 . [3.96]{27.74]
k) Operating temperature: © = 50° G [122° F] / B L I |
¢ Viscosity: v=36 mm2/s ’7 / 285 175
3 [36 cSt] [~ 320 [4641
é 10 bar ,/ [2950) 4000 | I !
& [145psi] / / [Z A
o
£ (3771}
£ "] — / (e Py
a 0 W2 [2213] 3000 bar _|{psit
. @
0 150 300 min~! 450 S Il Z
us ], Speedn trpml s 200 12901]
0a™ | Leakage ’ ! 2 08%
3 | Operating fluid: HLP 46 Py (3
° dm” | Operating temperature: ©=60° C [122° F] A? b (14761 2000py U Z
XA c min |Speed: n =170 min~' {r.p.m. L/ 140| (2031
£ §= Viscosity: v=36 mmz2/s )& / )
e% T [36 cSt]
B X I
&5 1 >
£gy [.264) [738] 1000 2 |
FE - / / | eo | 11180]
.= o] .
et o
R Z
55 © {1
336 % 0 \“KN 20 | [290]
0 100 200 bar 300 ol 100 200 300 400 500 600
14501 b ocsure p‘[2901] [psi] {4351] Speed nmin-' {rp.m]

Determination of Bearing Life

- T —— ~-50000 250000
A NG d v
front | v | by
bearing 1 : 20000 [-100000
/ ! / 2,
v 1 /. / I— —| 110000 50000
S W44 i 8
b 6000 |—30000
£ 000 (20000
[
2000 oo [
Ll ’» Given: Fr=ON [0 1bf]; Ap= 210 bar [3046 psi];
L x=0 n= 200 min-" [rp.m.].
[~/ - - 1000 ——5000 Required:  Duration of life of bearing.
- Diagram B:  Points of intersection of Ap = 210 bar
ly Radial force Fr [3046 psi] (3v) and (3h) with the absciss
[ | 500 ;2500 vertically to the speed line n= 200 min-'
o o000 80000 N 120000 . L [rp.m] then horizontally -~ the duration
nahio  Lnanso of life of bearing (4v) Lnah 10 = 37000
[8992]Ar [17985] [1b][26977] Lr hours resp. Lnahso = 1?5000 hours and
11 1 (41 Lnanto = 18000 noutsresp. Loarso =
o — - 50000 250000 ours.
Anj [ / ; B A A7 — L | |
rear o h ] A - ~(2n) Given: Fr= 40000 N [8992 Ibf]; x= 30 mm 1181 in);
r V= S | Ap = 160 bar {2320 psi}; n = 50 min-!
S/ ¥ < ! 20000 [-100000 Irp.m]
¥ ,<4 N Required:  Duration of life of bearing.
Diagram A:  From Fy=40000 N [8992 Ibf] (1), (1h) to the
A K 10000 50000 sectional point with x=30 mm [1.181 in], then
= | - horizomtally acc. to diagram 8.
F K I 6000 30000 DiagramB: Cutthe horizontal lines from diagram A with
Fr — S [ the curve Ap = 160 bar [2320 psi], vertically
} 4000 |- 20000 to the sectional point with n= 50 min-!
74 [r.p.m.], then horizontal - the bearing life (2v)
. Lnah1o = 18000 hours resp. Lnghso = 90000
1 2 L__10000 hours and (2h) Lnah1o = 31000 hours resp.
Xinmm % = Lnahso = 155000 hours.
S o
x=0 DR
] g8 5000
9"3,_, L Lnah 10 is the modified nominal duration of life of
1 Radial force Fr | | = L bearing in operating hours at a viscosity X
| | 1 T [ 2500 V= :?6 mm?2/s (36 ¢ St) at which 10% of the bearings
; " ™ can fail, 90%reach a higher duration of life.
[8992]0000 [1-;39032? [Ihéf] [zz%zggn 50 The average middle duration of life of bearing
Ar H Lnah s0 is five times Lpan 10-
Shaft strength
T T —1
Example: ] & *\‘30/) +\\(‘0 ] t\% t\o i LT Endurance Limit]
Given values: Fy = 40000 N [8992 Ibf] x = 30 mm [1.181 in] G2 /h? e NG S=1
Ap = 160 bar [2321 psi] G
Required value: Shaft strength N
Draw a vertical line from Fr= 40000 N [8992 Ibf] to
distance x = 30 mm [1.181 in] and a straight horizontal Zor,shaﬂw 4 77 p— ER— P
line from there. . A , At radial charge of
If the intersection ® of the horizontal with the vertical the hollow shaft it ]
line of Ap =160 bar [2321 psi] is below curve the shaft is nece ?'y(w ask I L o mmingl]
has sufficient fatigue strength. the manufacturer. x=0 ll
Allowable axial forces will be provided on request. 140000 120000 100000 80000 60000 40000 20000 N O 50 100 10 200 250 bar300 [4351]
[31473] [26977] [22481][17985] [13489) [8992] [44961bf]  [725][1450]{2175][2901]1[3626 psi]
Radial force Fr Differential pressure Ap
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Cataloque
DUSTERLOH Radial Piston Motor HM1 - 015E
Fluidtechnik RM 250XKA1; RM 355XKA1 Page 13
RM 450XKA1; RM 500XKA1 Edition 2004.09/02
shaft type ,,K" 95
splined shaft, // centering hole
DIN 5480 | DIN 332 - DS M16 - 36 deep
W55x3x17 |
quality 7h — |
©
3 o
8 i ] 5N =
8 / \ N
- S
B ’p? \\\/ //\
[ 72 +1 [
101 +0,3
133 215 H13
for circlip DIN 471 3 g
230 flange area 25
131 al o
R e
2|5
10 28
B[ @) g
A (8
- i 3
/j\_/k
8 = 25°
© [ — 2
N N r o S
5 ~ B -
(S
~ o @ )
I~ | N
\_ @; ] | ~ g
N
1st leakage port G 1/2 \ ‘
! L counterbore ¢34
T E}—TT‘!J
130 2406
150
290
423
&Q’Q
llx" rl/
. @"%
Olz 9o
228 L0 oy
wio Ty - 2(\ 1
S0 P~
w(g © J N
P S0 | &0/ Y
& ]
27,8 225
75
147
Sense of rotation viewed onto shaft front side:
clockwise: at flow from port 2 to port 1
anticlockwise: at flow from port 1 to port 2
7 Connection of the leakage lines: please observe assembly

Changes reserved! and initiation instructions on page 23.
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DUSTERLOH

Fluidtechnik

Radial Piston Motor
RM 250XZA1; RM 355XZA1
RM 450XZA1 ; RM 500XZA1

Cataloque

HM1 - 015E

Page 14

Edition 2004.09/02

shaft type ,,Z2"

feather key
DIN 6885
>
230 26 &
131 110 S
100 3 o §
RN 23
(& "
— e}
o] <
AN [ce]
Q ~
- \
3 /\/5:: 25°
©
Q S (7 N OE
s NG 2~ 3
\@@ > 2 Q
~ ! x ~| o
\ e e V= o
1st leakage port G 1/2
; ; counterbore 234
o S
130 2406
150
290 142
432
c?’Q’Q
"Y" 53,5 "X" (19
. 7
Ol=5 )
/@ QLN% oo g
98T o] 12 A1
w3 0 - N N
g OO0 | OO0/
J
- 27,8 225
3 75
— 2\ — 147

—

Changes reserved!

centeringhole DIN 332 - DS M16 - 36 deep

Sense of rotation viewed onto shaft front side:
clockwise:
anticlockwise:

at flow from port 2 to port 1
at flow from port 1 to port 2

Connection of the leakage lines: please observe assembly
and initiation instructions on page 23.
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. . Cataloque
DUSTERLOH Radial Piston Motor HM1 - 015E
- = RM 250XHA1; RM 355XHA1 Page 15
Fluidtechnik RM 450XHA1: RM 500XHAT o
Edition 2004.09/02
shaft type ,,H"
involute splined shaft, DIN 5480 quality 9H
©
b=
l =12
7l ) o
385
v 2
-
35
45 ®
[sp}
230 26 25 2 @
8w
018
Sl
3|5
-0
E o

85

2126

184

2180 s

1st leakage port G 1/2

124
202

| ; Y counterbore 234
30 —_flange area 2406
150 31,5
290
321,5 &QQ
D6 ®
= \(1'\
Olza >
7]
5o QLN AN XIN
=SS N~ /o (]
w3 0 - N o~
p 00 00T
t J
27,8 225
75
147

clockwise:
anticlockwise:

Changes reserved!

Sense of rotation viewed onto shaft front side:

at flow from port 2 to port 1
at flow from port 1 to port 2

Connection of the leakage lines: please observe assembly
and initiation instructions on page 23.
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Cataloque

DUSTERLOH Radial Piston Motor HM1 - 015E
Fluidtechnik RM 710XKA1; RM 900XKA1 Page 16
Edition 2004.09/02
shaft type , K"
yp ) 95 +0,2
splined shaft, /// centering hole
DIN 5480, | DIN 332 - DS M20 - 42 deep
W70x3x30x22 |
quality 7h e |
< / )
E ! = ‘\\ E
S} / A\ ~
- =9 g
_\\’p? | \
T 71" =
101 %03
137 265 113
o ®
for circlip DIN 471 8
[ee]
280 flange area ‘é_%
| =
g3
=i
[
)
@l ©
N
(o)
N
8 = 25°
o 2
e S e — - g
Q \@@ S
Q o
\H_\@ ‘ =P
() [s¢]
N
1 1st leakage port G 1/2
| | counterbore @34
e
140
175
353
490
&
i uxu ‘1,'\
X @,\b\"
(@] %) S
©la QL,\ QO 9 3
88T o] |27 A1
w(g © - @
S o0 | &0/ T
)
31,8 230
82
162
Sense of rotation viewed onto shaft front side:
clockwise: at flow from port 2 to port 1
anticlockwise: at flow from port 1 to port 2

Connection of the leakage lines: please observe assembly
Changes reserved! and initiation instructions on page 23.
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Cataloque

DUSTERLOH Radial Piston Motor HM1 - 015E
Fluidtechnik RM 710XZA1; RM 900XZA1 Page 17
Edition 2004.09/02
shaft type ,,2"
feather key ©
DIN 6885 I
28
280 32 8o
| 165 140 83
Slo
110 3 <8
8 213
fauPRNCE) o
@
— 3 o
S S
s — T
3 —— || == &
E \ & 7 ,E
@ @ s o
\H_\C ‘ @‘ { : 2
@ N
\J 1st leakage port G 1/2
! ! counterbore 234
o
|1 40]
175
353 176
529

SAE J518 C 1%4"
6000 PS|
(280
66,7
Vo
me
RN

31,8 230
82
162

20

‘U}JEDJ Sense of rotation viewed onto shaft front side:
clockwise: at flow from port 2 to port 1
anticlockwise: at flow from port 1 to port 2

Connection of the leakage lines: please observe assembly

and initiation instructions on page 23.
Changes reserved!
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Cataloque

DUSTERLOH Radial Piston Motor HM1 - 015E
Fluidtechnik RM 710XHA1 - RM 900XHA1 Page 18
Edition 2004.09/02
shaft type ,,H"
involute spline shaft, DIN 5480 quality 9H
&
=
Y i Ty
7 Il & 8
8y e ®
Fy =1
.
40

@
50 _ ol
/S
280 32 30 8o
g8
Sle
8|5
%8

N

95

2150

219

92304

1st leakage port G 1/2

149
239

Changes reserved!

; ; Y counterbore @34
(T —w o ae
40 —_flange area 2482
175 36 .
353 &
389 _ " "
N X R
N N
o|? 8L o0 od|q
— N ~ \ <
281 gl 120 1
w3 © - N
P 00 | 99T
J
31,8 230
82
162

Sense of rotation viewed onto shaft front side:
clockwise: at flow from port 2 to port 1
anticlockwise: at flow from port 1 to port 2

Connection of the leakage lines: please observe assembly
and initiation instructions on page 23.
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All radial piston motors with type mark ,M* are equipped with an instrument shaft.

The instrument shaft transmits a maximal torque of 5 Nm.

On request further documentation is available relating to installation of tacho-generators for registration

of speed and incremental encoders for registration of turning angle up to 3600 impulses per revolution.

s
@

7% * \

4
(o]
e
o
Q
e8]
C
(@]
~F
Q
20
22
26
38.5

Changes reserved!

4x M6 x 10 deep
on screw hole circle
diameter 63
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For every radial piston motor 2 flanges, 2 o-ring seals and 8 bolts are required.
[
7727 A

G % -BSP
G1-BSP

=

seal
o4 SAE 1“ - BSP %" screwed flange 6000 PSI-AFS 403 G-034 ]
<7 SAE 1“-BSP 1“ screwed flange 6000 PSI-AFS 403 G material: St 52.3
. . Seal- Thread

-No.

Designation material DIN ISO 228/1 Order-No

1 piece SAE 1“- screwed flange complete, metric NBR G z/“ 59.0000.31
6000 PSI with BSP-thread, with 4 bolts M12 x 45 FPM G % 59.0000.32
DIN 912 - 8.8 and 1 o-ring 32,92 x 3,53 NBR G1 59.0000.33
FPM G1 59.0000.34

42 81

Pipe 230 x 4
m A T
. | o - 1L} N
H g S
777727 ' &j \
\/ seal
~—a 30°
SAE 1 - welding flange 6000 PSI-metric material: St 52.3
Designation Seal- Pipe Order-No.
material
1 piece SAE 1“- welding flange complete, metric NBR 30 x 4 59.0000.35
6000 PSI with 4 bolts M12 x 45 DIN 912 - 8.8 FPM 30 x 4 59.0000.36

and 1 o-ring 32,92 x 3,53

Changes reserved!
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flange Edition 2004.09/02
For every radial piston motor 2 flanges, 2 o-ring seals and 8 bolts are required.
2 1
Q
N 7727 A v
o G T -
N m
m AN
N 1TSS -
(ONO) \ % 1 _
/ seal ‘

SAE 1':“ - BSP 1“ screwed flange 6000 PSI-AFS 404

.25, SAE 1'.“ - BSP 14 screwed flange 6000 PSI-AFS 404 G-100 material: St 52.3
. . Seal- Thread
D -No.
esignation material DINISO 22811 | OrderNe
1 piece SAE 1"4“- screwed flange complete, metric NBR G1 59.0000.21
6000 PSI with BSP-thread, with 4 bolts M14 x 45 FPM G1 59.0000.22
DIN 912 - 8.8 and 1 o-ring 37,7 x 3,53 NBR G1% 59.0000.23
FPM G1va 59.0000.24
44 95

Pipe 238 x 6

238

3
|
.
| -
ﬁ
\
|
226

SAE 1% - welding flange 6000 PSI-metric material: St 52.3
Designation Seal_— Pipe Order-No.
material
1 piece SAE 14 - welding flange complete, metric NBR 38 x 6 59.0000.25
6000 PSI with 4 bolts M14 x 45 DIN 912 - 8.8 FPM 38 x 6 59.0000.26

and 1 o-ring 37,7 x 3,53
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Calculation sheet Edition 2004.09/02

You know your product, we know our radial piston motors! Give us your conditions, we will calculate all
important data for the suitable drive.

1. Company For attention of
Street / P.O.Box Department
Postal code / City Phone No.
Country Fax No.
2. Operating data: secondary drive
2.1 Machine type: project:
2.2 Machine operating factor at gearboxes k =
2.3 Installation position: ] horizontal ] vertical
[] drive shaft upwards [] drive shaft downwards
2.4 Forces onto drive shaft:  [] pressure [] tension
radial: N axial: N
2.5 Nominal torque TN =____ Nm speed n min!  time min
2.6 Continuous torque Teont =____ Nm speed n min!  time min
2.7 Maximum torque Tmax =_____ Nm speed n min-!  time min
2.8 Minimum torque Trmin =_____ Nm speed n min-!  time min
2.9 Maximum speed Nmax =___ minT time t min
2.10 Minimum speed Nmin =___ min" time t min
2.11 Information about working cycle:
2.12 [] Secondary drive with valve assembly on the motor
2.13 ] Control drive with proportional- / servo valve
2.14 Maximum power: Prmax = kW continuous power: Pcont = kW
2.15 [] one-shift-operation [] two-shift-operation [] three-shift-operation
2.16 Desired bearing life: Lhio = hours
2.17 Remarks:
3. Operating data: primary drive
Hydraulic fluid: operatingtemperature:©= _____ °C
Delivery volume of pump Qr = I/min
[] opened circuit [] closed circuit
Feeding pressure pr = bar
System pressure Psys = bar
Desired operating pressure at Ty PN ~ bar

Changes reserved!
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Assembly and starting instructions Edition 2004.09/02

Pressure liquid:
HLP mineral oil to DIN 51524 part 2.
Biologically degradable fluids (gaskets NBR / FPM to clarify with supplier of fluid).

HFC Reduce pressure to about 70%, re-calculate bearing life.
HFD phosphoric acid-ester, FPM-seals (Viton) are necessary.

Filtering:
Max. admissible contamination degree of the fluid to NAS 1638 class 9,
filter recommendation with a minimum retaining value of B10= 100.

For a long life NAS 1638 class 8, filter recommendation with a minimum retaining value of 35 = 100.

Assembly / attachment:
Installation position optional, leakage oil outlet see below.
Motor align exactly, fastening screws min. 10.9.
For frequent reversing, 2 fastening screws to be used as dowel screws.

Coupling:
Install the coupling with a screw (not with a hammer).

Pipelines:
The motor has flange connections SAE J518C 1 - 6000 PSI ( RM 250X to RM 500X).
The motor has flange connections SAE J518C 14" - 6000 PSI ( RM 710X to RM 900X )
Use flange acc. to page 20 and 21.

Leakage line:
Before starting fill the motor with hydraulic fluid. Lay the leakage line in a way that the motor
cannot drain off and no big air bubble builds up within the housing.

ﬂ ‘

i

I

Flushing:
Connect the flushing line (with about 3 - 6 liters/minute, 1,5 bar maximum) in that way that the oil inlet
enters at the lowest leakage connection L/ L.
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