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GENERAL CHARACTERISTICS - MOTOR TYPE MR - MRE

GENERAL CHARACTERISTICS

CONSTRUCTION
TYPE
MOUNTING
CONNECTION

MOUNTING POSITION

BEARING LIFE, RADIAL LOAD

DIRECTION OF ROTATION

FLUID

FLUID TEMPERATURE RANGE

VISCOSITY RANGE

FLUID CLEANLINESS
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Fixed displacement radial piston motor
MR ; MRE

Front flange mounting

Connection flange

Any (please note the installation notes on page 34)

See page 22 and 23

Clockwise, anti-clockwise - reversible

HLPminera oilsto DIN 51 524 part 2; Fluid type HFB, HFC and Bio-fluidson enquiry.
FPM sedls are required with phosphorous acid-Ester (HFD)

t °F—22° a+176° (-30° a+80° C)

v= 85104635 SUS (18 to 1000 mn?/s): Recommended operating range 141 to0 230 SUS
(30 to 50 mm?/s) (seefluid selection on page 6)

Maximum permissible degree of contamination of fluid NAS 1638 Class9. Wetherefore
recommend afilter with a minimum retention rate of Bm >75.

To ensure along life we recommend class 8 to NAS 1638.

This can be achieved with afilter, with a minimum retention rate of 85 >100.

1) For different valves of viscosity please contact DENISON Calzoni

The specified data are for product description purposes only and must not be interpreted as warranted characteristic in alegal sense.
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FUNCTIONAL DESCRIPTION - MOTOR TYPE MR - MRE

FUNCTIONAL DESCRIPTION

TIMING SYSTEM

EFFICIENCY
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The outstanding performance of thismotor istheresult of an original and patented design.
The principleisto transmit the effort from the stator to the rotating shaft (2) by means of
a pressurized column of ail (a) instead of the more common connecting rods, pistons,
pads and pins.

This ail column is contained by atelescopic cylinder (1) with amechanical connection
at thelips at each end which seal against the spherical surfaces of the cylinder-heads (3)
and the spherical surface of the rotating shaft (4).

Theselipsretain their circular cross section when stressed by the pressure so thereisno
alteration in the sealing geometry. The particular selection of materials and optimisation
of design has minimized both the friction and the leakage.

Another advantage of this design stemsfrom the elimination of any connecting rods, the
cylinder can only expand and retract linearly so there are no transverse components of
thethrust. Thismeansno oval wear onthe moving partsand no sideforcesonthe cylinder
joints.

A consequence of this novel design isasignificant reduction in weight and overall size
compared with other motors of the same capacity.

The timing system isrealized by means of arotary valve (5) driven by the rotary valve
driving shaft (8) that it is connected to the rotating shaft.

The rotary valve rotates between the rotary valve plate (6) and the reaction ring (7)
which arefixed with the motor's housing. Thistiming system isalso of apatented design
being pressure balanced and self compensating for thermal expansion.

The advantages of thistype of valve coupled with arevolutionary cylinder arrangement
produce a motor with extremly high values of mechanical and volumetric efficiency.
The torque output is smooth even at very low speed and the motor gives a high perfor-
mance starting under load.

The specified data are for product description purposes only and must not be interpreted as warranted characteristic in alegal sense.
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TECHINICAL DATA - MOTOR TYPE MR - MRE

Size Displac-| Moment | Theore-; Min. Maximum Pressure Speed range | Maximum |Weight

Motor ement |inertia of| tical start. output

version rotating |specific| torque power

parts | torque /
Theore- input flushing flushing
tical
torque | cont.| int. | peak |A+B *| Drain|without| with wiltlk:o- with
\Y% J % P P p P P n n P P m
in3 Ib.in? Ib.ft/psi psi psi psi psi psi rpm rpm Hp Hp Ib
33 1.96 1.48 0.025 90 1-1400| 1-1400| 8.9 | 13.4| 66.14
57 3.44 1.59 0.046 90 1-1300| 1-1300| 14.8 | 22.8 | 66.14
73 4.43 4.79 0.061 920 1-1200| 1-1200| 20.2 | 26.8 | 83.78
93 5.65 5.16 0.076 90 1-1150| 1-1150| 22.8 | 33.5 | 83.78
110 6.65 5.53 0.087 90 1-1100| 1-1100| 24.1 | 37.6 | 83.78
125 7.61 19.44 0.102 90 1-900 | 1-900 | 22.8 | 33.5| 101.4
160 9.75 19.65 0.129 90 1-900 | 1-900 | 26.8 | 40.2 | 101.4
190 11.69 19.89 0.155 90 1-850 | 1-850 | 32.2 | 48.3 | 101.4
200 12.16 19.56 0.163 90 1-800 | 1-800 | 33.5 | 51.0 | 110.2
250 15.31 20.78 0.203 90 1-800 | 1-800 | 42.9 | 64.4| 110.2
300 18.56 22.36 0.244 90 72,5 | 1-750 | 1-750 | 46.9 | 71.1 | 110.2
M 350 21.33 77.19 0.283 90 (i_iis 1-640 | 1-640 | 55.0 |83.1 | 169.8
R 3626 | 4351 | 6092 | 5802 .\.N'ﬂ.].
450 27.56 78.53 0.366 90 F1 1-600 | 1-600 | 61.7 |100.6| 169.8
600 37.10 90.58 0.493 90 22?\{; 1-520 | 1-520 | 75.1 |112.6| 213.8
700 43.09 122.47 0.575 90 1-500 | 1-500 | 87.2 |130.1| 213.8
1100 68.7 154.28 0.910 90 0.5-330|0.5-330| 103.3 |159.6| 308.6
1600 97.5 227.73 1.292 90 0.5-260|0.5-260| 128.7 |193.1| 460.8
1800 | 1104 291.86 1.465 90 0.5-250|0.5-250| 138.1 |205.2| 460.8
2400 139.9 968.89 1.937 90 0.5-220|0.5-220| 160.9 |245.4| 716.5
2800 170.4 1016.83 | 2.263 90 0.5-215|0.5-215| 170.3 |260.2| 716.5
3600 221.9 1657.78 2.944 90 0.5-150|0.5-180| 164.9 |248.1| 1120
4500 | 274.8 1713.72 | 3.346 91 0.5-130/0.5-170| 187.7 |281.6| 1120
6500 394.2 3887.52 5.267 91 0.5-110|0.5-130| 221.3 |321.8| 1764
7000 | 408.7 3887.52 | 5.665 91 0.5-100/0.5-130| 228 |335.3| 1764
330 20.28 22.38 0.270 90 1-750 | 1-750 | 42,9 | 65.7 | 110.2
500 30.38 78.53 0.403 90 1-600 | 1-600 | 61.7 | 93.9 | 169.8
800 49.08 122.47 0.651 90 725 | 1-450 | 1-450 | 87.2 |124.7| 213.8
M | 1400 83.6 154.28 1.109 92 (;2)Js_|8 0.5-280|0.5-280| 103.3 |136.8| 319.7
R 3046 | 3626 | 5076 | 5802 | with

E | 2100 127.6 291.86 1.693 91 "F1" |0.5-250|0.5-250| 134.1 |198.5| 487.2
3100 189.4 1016.83 | 2.512 91 2223 0.5-215|0.5-215| 167.6 |254.8| 725.3
5400 | 329.6 1713.72 | 4.374 92 0.5-120|0.5-160| 187.7 |281.6| 1129
8200 502 3887.52 6.657 92 0.5-90 |0.5-120| 228 |335.3| 1786

LARGER DISPLACEMENTS ARE AVAILABLE IN THE MRT - MRTE - MRTF MOTOR SERIES

(*) Please contact DENISON Calzoni
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EXAMPLE: At a certain ambient
temperature, the operating temperaturein the
circuit is 122°F (50°C). In the optimum
operating viscosity range (v, shaded
section), this corresponds to viscosity grades
VG 46 or VG 68; VG 68 should be selected.

IMPORTANT: The drain oil temperature
is influenced by pressure and speed and is
usually higher than the circuit temperature or
the tank temperature. At no point in the
system, however, may the temperature be
higher than 176°F (80°C).

If the optimum conditions cannot be met due
to the extreme operating parameters or high
ambient temperature, we always recommend
flushing the motor case in order to operate
within the viscosity limits.

Should it be absolutely necessary to use a
viscosity beyond the recommended range,
you should first contact DENISON Calzoni
for confirmation.

GENERAL NOTES

OPERATING VISCOSITY RANGE

LIMITS OF VISCOSITY RANGE

CHOOSING THETYPE OF FLUID
ACCORDING TO THE OPERATING
TEMPERATURE

FILTRATION

CASE DRAIN PRESSURE

"FPM" SEALS
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FLUID SELECTION - MOTORTYPE MR - MRE

viscosity v (mm?/s)
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| Temperature tin °F ( °C) |
! Oil temperature range !

More detailed information regarding the choice of thefluid can be requested to DENISON Cal zoni.
Further notes on installation and commissioning can be found on page 34 of this data sheet. When
operating with HF pressure fluids or bio-degradable pressure fluids possible limitations of the
technical data must be taken into consideration, please see information sheet TCS 85, or consult
DENISON Calzoni.

The viscosity, quality and cleanliness of operating fluids are decisive factors in determining the
reliability, performance and life-time of an hydraulic component. The maximum life-time and
performance are achieved within the recommended viscosity range. For applicationsthat go beyond
this range, we recommend to contact DENISON Calzoni.

. = recommended operating viscosity 141...230 SUS (30...50 mm?s)

This viscosity refers to the temperature of the fluid entering the motor, and at the same time
to the temperature inside the motor housing (case temperature). We recommend to select the
viscosity of the fluid based on the maximum operating temperature, to remain within the
recommended viscosity range. To reach the value of maximum continuous power the
operating viscosity should be within the recommended viscosity range of 30 - 50 cSt.

For limit conditions the following is valid:

\%

re

Vo ans = 45 SUS (10 mm?/s) in emergency, short term
Voo = 85SUS(18 mm?/s) for continuous operation at reduced performances
Vo = 4635 SUS (1000 mn¥/s) short term upon cold start

The operating temperature of the motor is defined as the greater temperature between that of
the incoming fluid and that of the fluid inside the motor housing (case temperature).We
recommend that you choose the viscosity of the fluid based on the maximum operating
temperature, to remain within the recommended viscosity range (see diagram). We
recommend that the higher viscosity grade must be selected in each case.

The motor life also depends on the fluid filtration. At least it must correspond to one of the

following cleanliness. class9 according to NAS 1638
class6 according to SAE, ASTM, AIA
class18/15 according to ISO/DI S 4406

In order to assure a longer life a cleanliness class 8 to NAS 1638 is recommended, achieved
with afilter of 8,=100. In case the above mentioned classes can not be achieved, please consult us.

The lower the speed and the case drain pressure, the longer the life of the shaft seal. The
maximum permissible housing pressure is

Prax = 72-5 psi
If the case drain pressure is higher than 72.5 psi it is possible to use a special 218 psi shaft seal
(see page 35, Sedls, Code'F1").
In case of operating conditions with high oil temperature or high ambient temperature, we

recommend to use "FPM" seals (see page 35, Seals, Code "V1"). These "FPM" seals should
be used with HFD fluids.

The specified data are for product description purposes only and must not be interpreted as warranted characteristic in alegal sense.
All rights reserved. Subject to revision.



FLUSHING PROCEDURE - MOTOR TYPE MR - MRE

Restrictor

according to the oil temperature
and viscosity

A
™

= =

L |

FLUSHING CIRCUIT
(MONO-DIRECTIONAL ROTATION)

FLUSHING

NOTE1:

NOTEZ2:

FLOW

— - @
Temp. ty

The motor case must be flushed when the continuous operating performances of the
motor areinsidethe " Continuous operating areawith flushing” (see Operating Diagram
from page8topage 18), in order to assurethe minimum oil viscosity insidethemotor case
of 141 SUS (30 mm?s) (see page 6 - Fluid Selection). The flushing can be necessary also
when the operating performances are outside the "Continuous operating area with
flushing", but the systemisnot ableto assurethe minimum viscosity conditionsrequested

FLUSHING CIRCUIT
(BI-DIRECTIONAL ROTATION)

by the motor as specified at page 6.

Theoil temperatureinsidethe motor caseisobtainable by adding 5° F (3°C) to the motor

surface temperature (t, , seefigures).

Withthestandard shaft seal themaximumdrain casepressureis72.5 psi. For theselection

of therestrictor, please consult us.

pinB

)E| Restrictor ﬁ
Temp. ty
= 1 | ) “VFC” Flushing valve

| | |

1) Please consult us.

TYPE MOTOR VERSION F"ELS(;'V'\'/\'G
MR 33, 57, 73, 93, 110 Q=1.3gpm
MR - MRE | 125, 160, 190, 200, 250, 300, 330 Q=1.6gpm
MR - MRE 350, 450, 500 Q=2.0gpm
MR - MRE 600, 700, 800, 1100, 1400 Q= 2.5gpm
MR - MRE 1600,1800, 2100 Q =4.0 gpm
MR - MRE | 2400, 280(% 301’0% ggogé 810500, 5400, | _ 5.3 gpm

7 The specified data are for product description purposes only and must not be interpreted as warranted characteristic in alegal sense.

RCOa 1806/03.03 All rights reserved. Subject to revision.




OPERATING DIAGRAGRAM

1 Output power

4 Continuous operating area

MR 33

MR 57

MR 73

RCOa 1806/03.03
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OPERATING DIAGRAM - MOTOR TYPE MR - MRE

(average values) measured at V =167 SUS (36 mm?/s); t = 113°F (45° C);

p outlet

2 Intermittent operating area

Torque in Ibf.ft

Torque in Ibf.ft

Torque in Ibf.ft

5 Inlet pressure

=0 psi (0 bar)

3 Continuous operating area with flushing

nt Total efficiency

NV Volumeter efficiency
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OPERATING DIAGRAM

1 Output power

OPERATING DIAGRAM - MOTOR TYPE MR - MRE

(average values) measured at V = 167 SUS (36 mm?/s); t=113°F (45° C);

p outlet

=0 psi (0 bar)

2 Intermittent operating area

4 Continuous operating area

MR 93

MR 110

MR 125

RCOa 1806/03.03
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Torque in Ibf.ft

Torque in Ibf.ft

Torque in Ibf.ft

5 Inlet pressure

3 Continuous operating area with flushing

nt Total efficiency

nv Volumeter efficiency
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The specified data are for product description purposes only and must not be interpreted as warranted characteristic in alegal sense.

All rights reserved.

Subject to revision.



OPERATING DIAGRAM

1 Output power

4 Continuous operating area

MR 160

MR 190

MR 200
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OPERATING DIAGRAM - MOTOR TYPE MR - MRE

p outlet
2 Intermittent operating area

5 Inlet pressure

3 Continuous operating area with flushing

nt Total efficiency

(average values) measured at V = 167 SUS (36 mm?%s); t= 113°F (45° C);
=0 psi (0 bar)

NV Volumeter efficiency
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OPERATING DIAGRAM

P ouiee = 0 Psi (O bar)
1 Output power 2 Intermittent operating area 3 Continuous operating area with flushing
4 Continuous operating area 5 Inlet pressure nt Total efficiency nv Volumeter efficiency
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OPERATING DIAGRAM - MOTOR TYPE MR - MRE

(average values) measured at V = 167 SUS (36 mm?s); t = 113°F (45° C);
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OPERATING DIAGRAM - MOTOR TYPE MR - MRE

OPERATING DIAGRAM (average values) measured at V = 167 SUS (36 mm?%s); t= 113°F (45° C);
P ouiee = 0 PSi (O bar)
1 Output power 2 Intermittent operating area 3 Continuous operating area with flushing
4 Continuous operating area 5 Inlet pressure nt Total efficiency NV Volumeter efficiency
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12 The specified data are for product description purposes only and must not be interpreted as warranted characteristic in alegal sense.
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OPERATING DIAGRAM - MOTOR TYPE MR - MRE

OPERATING DIAGRAM (average values) measured at V = 167 SUS (36 mm?s); t = 113°F (45° C);
P ouiee = 0 Psi (O bar)
1 Output power 2 Intermittent operating area 3 Continuous operating area with flushing
4 Continuous operating area 5 Inlet pressure nt Total efficiency nv Volumeter efficiency
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OPERATING DIAGRAM - MOTOR TYPE MR - MRE

OPERATING DIAGRAM (average values) measured at V = 167 SUS (36 mm?%s); t= 113°F (45° C);
P ouiee = 0 PSi (O bar)
1 Output power 2 Intermittent operating area 3 Continuous operating area with flushing
4 Continuous operating area 5 Inlet pressure nt Total efficiency NV Volumeter efficiency
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14 The specified data are for product description purposes only and must not be interpreted as warranted characteristic in alegal sense.
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OPERATING DIAGRAM

1 Output power

4 Continuous operating area
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OPERATING DIAGRAM - MOTOR TYPE MR - MRE

(average values) measured at V = 167 SUS (36 mm?s); t = 113°F (45° C);

=0 psi (0 bar)

p outlet

2 Intermittent operating area

5 Inlet pressure

3 Continuous operating area with flushing

nt Total efficiency

nv Volumeter efficiency
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OPERATING DIAGRAM - MOTOR TYPE MR - MRE

OPERATING DIAGRAM (average values) measured at V = 167 SUS (36 mm?%s); t= 113°F (45° C);
P ouiee = 0 PSi (O bar)
1 Output power 2 Intermittent operating area 3 Continuous operating area with flushing
4 Continuous operating area 5 Inlet pressure nt Total efficiency NV Volumeter efficiency
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16 The specified data are for product description purposes only and must not be interpreted as warranted characteristic in alegal sense.
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OPERATING DIAGRAM

1 Output power

4 Continuous operating area
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OPERATING DIAGRAM - MOTOR TYPE MR - MRE

(average values) measured at V = 167 SUS (36 mm?s); t = 113°F (45° C);

p outlet

5 Inlet pressure

=0 psi (0 bar)
2 Intermittent operating area

3 Continuous operating area with flushing

nt Total efficie

ncy

nv Volumeter efficiency

= SIS
TE 505 S % 5% 1
% 29 -
vt X el = r——
pSIRRES e 2
og
s\ ) N
Sl AN
R ‘ e 3
( / \\\J \\4\\ #2901 psis
L N s 4
Sl & / 2176 psi
%\ \\ S 5§§ e &
\ i
\ 1450 psi 5
\ ~
\ n\;:g -5% — i
><><4\/_// ] F 725 psi
T — 8H =H
‘9.24Igﬁ>m H26.42Igpm F— 52.83Igpm‘ r'_/_“79.25Igp‘m | ‘105_6:‘gpm‘ \132.(‘? gpm| .50 E
10 30 50 70 90 110 130 150 170
Speed in rpm
ol B AR AR NON N . —
iE e
ST 9
s / /A R3S
— 3
[
F
NS 4
N
IR EREEh
\ - 5
ERE E— -
\\:::::::fEfffffffffff;;EEEEEEEEEE)‘qiiiiii:::::::,4~—~“‘ 725 psi
= L ——
[024 gpm 642 gpm| [52.83gpm |  [79.25gpm | [105.67 gp [132.09 gpn] |  [158.50 gpr]
I | I | | I | | I B
20 40 60 80 100 120 140 160
Speed in rpm
28w B e v O &,
RV I
Q% 4351 psi
2
! 91%x]
I
! < T 3626 psi
ml 5 S
pafRimm = 3
| A 3 2901 psi
| \ o8 P 4
\ § 2176 psil
[ sy
\ \ 1450 psi 5
gl V= 985%/ ¥><
| —1 ——T ——1 725 psi [
‘9.24Igpm 26_42Igpm ’352,83 gpm r: 79.25 gpm ‘ ‘105.67 gpﬂ ‘13209 gp'n‘ ‘158,50 gprn‘ ‘184.92 gpml3| 206.05 gpi
| I [ 1 i 1
10 20 30 40 50 60 70 80 90 100 110 120 130
Speed in rpm

The specified data are for product description purposes only and must not be interpreted as warranted characteristic in alegal sense.

All rights reserved. Subject to revision.



OPERATING DIAGRAM

1 Output power

4 Continuous operating area

OPERATING DIAGRAM - MOTOR TYPE MR - MRE

(average values) measured at V = 167 SUS (36 mm?%s); t= 113°F (45° C);

=0 psi (0 bar)

p outlet

2 Intermittent operating area

5 Inlet pressure

3 Continuous operating area with flushing

nt Total efficiency NV Volumeter efficiency
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OPERATING DIAGRAM - MOTOR TYPE MR - MRE

OPERATINGDIAGRAM (average values) measured at V =167 SUS (36 mm?/s); t = 113°F (45° C);
Min. required pressure difference Ap with idling speed (shaft unloaded) P ouee = O Psi (0 bar)
A
MR 464 =
%)
33-110 3
406 S
5 R S
Q348 =
£ @Q}%
8— 290
©
o 232
2 174
4
5 16 —
58 — |
|-
200 400 600 800 1000 1200 1400
A Speed in rpm
MR - MRE 522
125 - 330 e
464 Q%(
Ay ‘ S
3 406 s
Q YRy Lo
c 348 VA ERE
a / S
o 290 e
jel Q:L @Q)&L ofF—
< S
g 232 @\?y\\‘\{ A2
(9]
8 174 T
e | —T—
a 116 —
58 [ ///
] [ [ ] >
100 200 300 400 500 600 700 800 900
Speed in rpm
A p p
522
MR - MRE o
464 S
350 - 800 X Y-
o < @Q_
£ 384 S S
Q % S
S
% 290 @Q\%
o 232
?
@ 174
o
g 116 =
58
| | |
50 100 150 200 250 300 350 400 450 500 550 600 640 >
Speed in rpm
A
MR - MRE 106 S
o,
1100 - 2100 & o
— 384 S RS S
8 Ao A
£ 290 v S/
g e
9]
5 232
o
5 174
[}
n
© 116
Q
58
|

v

30 60 90 120 150 180 210 240 270 300 330
Speed in rpm

19 The specified data are for product description purposes only and must not be interpreted as warranted characteristic in alegal sense.
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OPERATING DIAGRAM - MOTOR TYPE MR - MRE

OPERATINGDIAGRAM (average values) measured at V =167 SUS (36 mm?/s); t = 113°F (45° C);
Min. required pressure difference Ap with idling speed (shaft unloaded) P ouee = O Psi (O bar)
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Minimum boost pressure during pump operation
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20 The specified data are for product description purposes only and must not be interpreted as warranted characteristic in alegal sense.
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OPERATING DIAGRAM - MOTOR TYPE MR - MRE

OPERATING DIAGRAM (average values) measured at V =167 SUS (36 mm?/s); t = 113°F (45° C);
Minimum boost pressure during pump operation P e = 0 Psi (0 bar)
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21 The specified data are for product description purposes only and must not be interpreted as warranted characteristic in alegal sense.

RCOa 1806/03.03 All rights reserved. Subject to revision.



RADIAL LOAD - MOTOR TYPE MR - MRE

RADIAL LOAD
S
F
RADIAL MAX. PERMITTED RADIAL FORCE IN SHAFT CENTRE
FORCE,,, | BASED ON L,,,, 5000 HOURS
MOTOR BRIEFLY speed in
TYPE PERMITTED WITH|INPUT PRESSURE| INPUT PRESSURE|INPUT PRESSURE rpm
DYNAMIC LOAD 2901 psi 2176 psi 1450 psi
Fin Ibf 3) Fin Ibf Fin Ibf Fin Ibf
MR 33 4271.37 2135.69 2293.05 2382.98 400
MR 57 4271.37 2135.69 2293.05 2382.98 400
MR 73 5058.20 2023.28 2607.78 3034.92 350
MR 93 5058.20 2023.28 2607.78 3034.92 350
MR 110 5058.20 2023.28 2607.78 3034.92 350
MR 125 5058.20 1124.05 2225.61 2900.04 275
MR 160 5058.20 1124.05 2225.61 2900.04 275
MR 190 5058.20 1124.05 2225.61 2900.04 275
MR 200 * - - - - -
MR 250 6294.65 1258.93 2225.61 2832.59 250
MR 300 6294.65 1258.93 2225.61 2832.59 250
MR 350 7868.31 3259.73 4136.49 4765.95 225
MR 450 7868.31 3259.73 4136.49 4765.95 225
MR 600 9666.78 3372.13 5058.20 6137.28 200
MR 700 9666.78 3372.13 5058.20 6137.28 200
MR 1100 12139.7 4158.97 6407.06 7913.28 150
MR 1600 15287 5889.99 9127.24 11240.45 125
MR 1800 15287 5889.99 9127.24 11240.45 125
MR 2400 19108.76 11262.93 14837.39 17265.33 110
MR 2800 19108.76 12139.68 15511.82 17849.83 100
MR 3600 24279.37 12364.50 20232.8 23155.32 100
MR 4500 24279.37 17535.1 21806.47 24504.17 85
MR 6500 30124.4 16635.86 27651.5 31698.06 50
MR 7000 30124.4 16635.86 27651.5 31698.06 50
MRE 330 6294.65 1011.64 1910.88 2675.23 250
MRE 500 7868.31 2787.63 3889.20 4676.03 225
MRE 800 9666.78 1910.87 4451.22 5912.48 200
MRE 1400 12139.7 1933.35 5395.42 7553.58 140
MRE 2100 15287 2810.11 8003.20 10858.27 120
MRE 3100 19108.76 10116.4 14500.18 17445.17 100
MRE 5400 24279.37 14162.96 20277.77 24122 80
MRE 8200 30124.4 15287.01 24728.98 28775.54 50
1) in accordance with the dynamic condition, higher values can be accepted - MR 200* only code "F1"
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BEARING LIFE - MOTORTYPE MR - MRE

BEARING LIFE

L L Motor speed [rpm] o
50h 10h S OO0 99090008
Vo6 QLR S PIERE LR L PEESE
LA AVAA NS G AWAVE AN/ NN AT TR 7 4
500 000 ——100 000 (& o e e i ~
250 000 —}- 50 000
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15 000 v
50 000 -~ 10 000 °
(<]
25000 4= 5000 __\d’
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3 000 | o
2000 o
1 500 o
& ()]
5000 ~— 1000
o
2500 -+ 500 » cp= K ‘
p (bar)
(v
o
(%]
‘:)d’
500 -1- 100 ©
o0 P> > > 2 DOV 'p
’0’% 0 T O P 0
Load coefficent Cp
Cp = Load coefficent
K = Sevice life coefficent for standard bearing
p = operating pressure in bar

Convert pressure 1psi = 0.0690 bar
L,.. is the theoretically service life value normally reached or exceeded by the 90% of the bearings.

50 % of the bearings reach the value L., =5times L,

MOTOR TYPE K MOTOR TYPE K MOTOR TYPE K
MR 33 2150 MRE 330 850 MRE 2100 722
MR 57 2150 MR 350 1126 MR 2400 924
MR 73 1320 MR 450 1126 MR 2800 924
MR 93 1320 MRE 500 1021 MRE 3100 828

MR 110 1320 MR 600 920 MR 3600 709
MR 125 950 MR 700 920 MR 4500 709
MR 160 950 MRE 800 808 MRE 5400 591
MR 190 950 MR 1100 844 MR 6500 710
MR 200 950 MRE 1400 693 MR 7000 710
MR 250 950 MR 1600 835 MRE 8200 550
MR 300 950 MR 1800 835
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COMPONENTS FOR SPEED CONTROL - MOTORTYPE MR - MRE

MECHANICAL TACHOGENERATOR ENCODER
TACHOMETER DRIVE DRIVE DRIVE

Dimensions in inch (threaded holes in mm)

Code "C1" Code "T1" Code "Q1"
2x M8x1.77 (2x M8x1.97)* 2X M8x1.77 (2x M8x1.97)* 2x M8x1.77 (2x M8x1.97)*
.03 0.19 \ 0.19 0.19
s T 3
o T 3 T Al =
9 B 0 o < Tg
MR 2 3 o & 9 g
@~ v @ of ™ : Pto .
gs‘; 853§ - gs‘?ﬁv == {
o (\1) 0 bl R N 3 o <
S ~ g g =] ° g e =
R g o S o w38y
S < e <
= )
o
=3
| 0.29 0.29| |
(10BY*
(LOB* (LOBY* N
1 (L12) 028 1 (L.12)* 059| 1(112)
(2.44)* 238 (2507 LN S '\

( ) * Motor MR 73-93-110-125-160-190-200-250-300 MRE 330
( )** Motor MR 33-57

INCREMENTAL ENCODER

DIMENSIONS
Dimensions in inch (in)
protection encoder drive flange |
I
encoder
7
(e}
[(e}
™
Q
2.40 L1 (see page 26)

Female connector included in the supply

o, = 126° for the motor types MR 33-57

o, = 54° for the motor types MR 73-93-110-125-
160-190-200-250-300 MRE 330

o =45° for the other types

28 The specified data are for product description purposes only and must not be interpreted as warranted characteristic in alegal sense.
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COMPONENTS FOR SPEED CONTROL - MOTOR TYPE MR - MRE

INCREMENTAL ENCODER
CONNECTION DIAGRAMS

Monodirectional Bidirectional
Female Female
_ _ - connector _ _ _ _ connector
| 3 3 4 | 4 3 | 3 4
I Male | | Male |
connector @ @ connector @
1\e, 1 Ne . o/2 1
| 1 | 1 1 | 1
’ e - - - ® — D c]
i L A€
1 4 4 | 0 I S o
| [ S . K 2 2
[
D ®
3 | 3 Kl 3|7 3
i Pt ° t > °

Color wires and function
1 | Brown Power Supply (8 to 24 Vdc)
2 | White Output B phase (MAX 10 mA - 24 Vcc)
3 | Blue Power Supply (0 Vdc)
4 Black Output A phase (MAX 10 mA - 24 Vcc)

ELCIS mod. 478

INCREMENTAL ENCODER Encoder type:

TECHNICAL DATA Supply voltage: 8to24Vcc
Current consumption: 120 mA max
Current output: 10 mA max

Output signal: A phase- MONODIRECTIONAL

A and B phase BIDIRECTIONAL

Response frequency: 100 KHz max
Number of pulses: 500 (others on request - max 2540)
Slew speed: Always compatible with maximum

Operating temperature range:
Storage temper ature range:
Ball bearing life:

Weigth:

Protection degree:

motor speed

from 32 to 158 °F

from -22 to +185 °F
1.5x10°rpm

0,220 Ib

1P 67 (with protection and

connector assembled)

Connectors:

MONODIRECTIONAL RSF3/0.5M (Lumberg) male
RKT3-06/5m (Lumberg) female

BIDIRECTIONAL RSF4/0.5M (Lumberg) male

RKT4-07/5m (Lumberg) female
Note: Female connectors cable length equal to 16.4 foot (ft).
29 The specified data are for product description purposes only and must not be interpreted as warranted characteristic in alegal sense.

All rights reserved. Subject to revision.
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PIPE CONNECTION FLANGES - MOTOR TYPE MR - MRE

STANDARD CONNECTION FLANGE
Code “C1*

Permitted up to 6000 PSI

SAE CONNECTION FLANGE

Codice “S1“
Codice “T1
Codice “G1“
Codice “L1"

Flange is supplied complete with screws and seals.

MR
MRE

D H
(BSP) (inch)

CODE
NBR

CODE
FPM

73 -93 - 110

200 - 250
300 - 330

125 - 160 -190

3/4"

262 098

229 394

350 - 450
500
600 - 700
800

11/4" 1.57

262 089

229 395

1100 - 1400
1600 - 1800
2100

11/2" 1.77

262 093

229 396

2400 - 2800
3100

11/2" 2.36

264 572

229 397

3600 - 4500
5400
6500 - 7000
8200

272 724

229 398

BSP threads to ISO 228/1

Flange is supplied complete with screws and seals. FPM seals enquiry.

D METRIC UNC
MR SAE H ! X Y Denison Denison
MRE PsSI (inch) (inch) (inch) (inch) (inch) Z (mm) Ccalzoni z™ T(inc- Calzoni
T(nch) | part N° n) part N°
NBR NBR
73 - 93 - 110
125 - 160 -190 . 0.748 .
500 osa 5000 3/4 A6 | 142 2.17 0.87 1.87 |M10/0.98| 277 295 | 3/8"-16 | 0.984 | 223 335
300 - 330
350 - 450
500 . 0.984 .
soa %00 5000 1 Gy | 187 2.36 1.03 2.06 |M10/0.98| 277 297 | 3/8"- 16 | 0.984 | 223 336
800
4000 1 174" 1.220 1.77 2.95 1.19 2.31 |M10/0.98| 277 299 | 7/16-14 | 1.18 | 223 337
1100 - 1400 (31 mm) - . . . . - .
1800 - 1600
2100 6000 1~ (205;92?“) 1.77 2.80 1.00 2.25 |M12/0.87| 230166 | 7/1614 | 1.18 | 342 092
3000 1 1/2" a7 2.36 3.39 1.41 275 |Miz/i.18| 277 301 | 1/2"-13 | 1.18 | 223 338
2400 - 2800 @7 mm)
3100 1.457
6000 1z | G500 =se 3.84 1.44 3.13 |M16/1.18| 230168 | 5/8"-11 | 1.37 | 349068
3600 - 4500 3000 2 1.969 2.36 a.a1 1.69 3.06 |Mi2/1.18| 277 303 | 1/2-13 | 1.18 | 223 339
5400 (50 mm)
6500 - 7000 1060
8200 6000 2 (50 ramy|  2-36 a.57 1.75 3.81 |M20/1.38| 230170 | 3/4"- 10 | 1.49 | 342 547

RCOa 1806/03.03
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COUPLINGS

COUPLINGS - KEY ADAPTERS - MOTOR TYPE MR - MRE

. . INCL
1 For standard male splined shaft version "N1" (see page 26).
MR ORDERING A =Y S D = = IS
MRE cobeE Gnch) (Ginch) Gnch) (Gnch) Gnch) Ginch) (Ginch)
1.5417
125 - 3e° aes 203 a.ao =2.20 1.5354 1.85 213 o.61 1.36
(39 mm)
1.9354
250 - 300 aes 2oz 5.31 =2.80 1.9291 =.36 2.52 o.s59 1.77
330
1o mm)
=2.1728
350 - 450 aes zo1 6.10 3185 2.1653 2.8 2.8 o.73 2.19
s00
55 mm)
=2.4090
600 - 700 a6s zo00 6.73 3.54a 2.a016 2. 05 315 o.75 2.32
800
61 mm)
1100 2.8814a
12383 aea 785 7.32 a.a17z 2.874a0 3.a8 3.37 o.79 2.58
(73 mm)
3.2763
1600 - 1800 a6s199 s.82 a.6s 3.2677 3.86 a.2a o.87 3.07
2100
@3 mmd
3.6700
2400 - 2800 aes 198 10.a3 5.20 3.6614a a.aa s o.91 3.82
3100
o3 mm)
a4.4574a
3600 - 4500 a7a eoz 13.98 s.91 a.aass a.06 6.50 1.as8 s5.51
sa00
113 mm)
a.9704a
6500 - 7000 azz saa 15.35 7.68 a.9606 s5.51 7.28 1.50 s5.79
8200
126 mm)

2/‘|

Dk6

1 For standard male splined shaft version "N1" (see page 26).
2 Key to DIN 6885

R Key (mm)
MR d 1 D | b 1 4
ORDERING| EX DIN 5463 . ) D o . ) ) DIN 6885
MRE CERE s (inch) | Gnch) | @nchy | dGneh) (inch) (inch)
2.2842
1z2s -aeo 271 117 ABX32x38 1.508 o.61 2.2835 1.97 0.39 2.4a0 10x8xa5
(58 mm)
2.7567
250 - 300 271 118 ABXA42x48 1.902 0.59 2.7560 2.36 0.55 2.89 1AaAx9Ox56
330
(70 mm)
3.1504
35056350 271 119 ABx46X54 2.138 0.73 3.1497 2.95 0.63 3.31 16x10x70
(80 mm)
3.5442
600 - 700 271 120 ABX52x60 2.374 0.75 3.54349 3.15 o711 3.70 18x%x11x70
800
(90 mm)
4.1348
1100 - 1400 271 121 ABXE2X72 2.846 0.79 4.1340 3.54 0.79 4.311 20x12x90
(LOSmMmM))|
4.6466
1600 - 1800 271 122 ALOX72%x82 3.249 0.87 4.6457 4.65 0.87 a4.84 22x14x%x110
2100
(118mm)
5.1191
24021_0%800 271 123 ALOX82x92 3.634 0.91 5.1182 5.83 0.98 5.32 25x14x140
(A30MmMm)
6.3002
3600 ~asoo 272 719 AlOx102x112 | 4.421 1.a8 6.2093 7.40 1.10 6.54 28x16x180
(160Mm)
7.2847
6500 - 7000 223 a76 A1Ox112x125 | 4.944 1.s0 7.2836 7.40 1.77 7.68 A45x25x180
8200 (A85mm)|
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HOLDING BRAKE UNIT DIMENSIONS - MOTOR TYPE MR - MRE

BRAKE TYPE

B 190 B 300

B 450 B 700 B 1100 B 1800 B 2800

MOTOR TYPE
MR - MRE

125 - 160 250 - 300
190 330

350 - 450 600 - 700 1100 - 1400 | 1600 - 1800 | 2400 - 2800
500 800 2100 3100

Release ports

Case drain ports

Release ports
Case drain ports

L6 L7 L21
D6 D7 L22
I — T10
\ g4l
(Y] +
w3 L
:
I [ I || - ™ o0
— f 11N - | 1o = ™
[ | 1 | It I 1 I I e a On <« 0 N
: | NE RS =
—r=c=dl | — = [
%) [a)
L10 %
! =
i (@)
;L 11 -
i Lo
: =
— c’
o
LR S -
L3 L4 Same dimensions Release ports
standard male splined Case drain ports
L1 L5 shaft version "N1"

(see page 26)

al, a2 Corresponding angles to the release ports 1 and 2, to case the drain ports 1 and 2

BRAKE TYPE L1 | L2 | L3 | L4 | L5| L6 | L7 |L10|L11|L21|L22 D1 D2 | D3 | D43 | D5 | D6 | D7 | D9 | D12 D13 T10 ol w2
(inch)|(inch)|(inch)| (inch)|(inch)|(inch)| (inch)|(inch)| (inch)|(inch)| (inch) (mm) (inch)|(inch)| (inch) |(inch)|(BSP)|(BSP)|(inch)|(inch) (mm) (inch)
N 38x 2x18-9H 6.2991 B 8x32x38
B 190 4.76 0.87| 055|264 | 161|115/ 0.79| 2.84 | 1.97 | 1.40 984|886| 62967 | - | 14"| 38 | 041 M12 1.10 | 22°30' | 22°30'
DIN 5480 ex DIN 5463
(160 mm)
N 48x2x22-9H 6.8807 B 8x42x48
B 300 5.35 0.98| 059|319 | 1.65| 1.56 | 0.83|3.39| 2.36 | 1.81 10.08| 9.13 | 6.8872 | - | 14" | 3/8 | 0.41| M12 1.10 | 22°30' | 22°30'
DIN 5480 ex DIN 5463
(175 mm)
N 55x3x17-9H 7.4802 B 8x46x54
B 450 5.79 1.06| 059 | 3.82 | 1.95| 1.42 | 0.95| 3.94 | 291 | 2.22 11.6510.47| 7.4774 | - | 14" | 3/8' | 053 | M12 1.10 | 22°30' | 22°30'
DIN 5480 ex DIN 5463
(190 mm)
N 60x3x18-9H 86613 B 8x52x60
B 700 6.77 110|059 | 3.98 | 217 | 1.81| 0.98 | 4.13 | 3.07 | 2.44 12.60/11.42| 8.6585 | - | 1/4"| 3/8' | 0.53 | M12 1.10 | 22°30' | 22°30'
DIN 5480 ex DIN 5463
(220 mm)
B1100 | 7.40| 079 | 102| 095 | 461|280 | 211 | 189| 472|347 | 284 | NTOP2H | 141711909 gggéé 472| v M) 059 | M1z | BEE2TZ ) o | o
’ ’ ' ’ ’ ’ ' ' ' ’ ’ DIN 5480 ’ ’ : ' 15|~ ex DIN 5463 ’
(250 mm)
N 80X3x25-9H 114172 B 10x72x82
B 1800 8.50 1101 083|520 | 250 | 230 | 1.34| 532 | 394 | 311 16.6514.96| 11.4141| - | 14" | 12" | 0.69 | M12 1.10 | 22°30' | 22°30'
DIN 5480 ex DIN 5463
(290 mm)
N 90x4x21-9H 13.1889 B 10x82x92
B 2800 10.35 1181 0.95 | 6.02 | 3.43 | 2.64 | 1.67 | 6.50 | 4.72 | 3.90 19.45/17.32|13.1854| - | 14" | 2 | 0.75| M12 1.10 | 22°30' | 22°30'
DIN 5480 (335 mm) ex DIN 5463
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HOLDING BRAKE TECHNICAL DATA - MOTORTYPE MR - MRE

TECHNICAL DATA (For operation outside these parameters, please consult DENISON Calzoni)
BRAKE TYPE
CHARACTERISTICS

B 190 | B 300 | B 450 | B 700 | B 1100 | B 1800 | B 2800

STATIC BRAKING TORQUE Ibf.ft | 922 1328 | 1955 | 2950 | 4573 | 8408 | 12612
DYNAMIC BRAKING TORQUE Ibf.ft | 642 885 1069 | 1623 | 3098 | 4610 | 8851

RELEASE PRESSURE psi 406 406 392 392 392 435 435

MAX. OPERATING PRESSURE psi 6092 6092 6092 6092 6092 6092 6092
MOMENT OF INERTIA OF ROTATING PARTS | Ibf.ft2 | 0.112 | 0.147 | 0.688 | 1.020 | 1.448 | 4.746 | 6.407
WEIGHT Ib 70.5 86 119 163 220,5 | 3485 | 5775

125 250 350 600 1100 1600 | 2400

MOTOR TYPE MR MRE 160 300 450 700 1400 1800 2800

190 330 500 800 2100 | 3100

CODE Example: BRAKE - B 450 - N1V1 **
p
- *%
L [BIRARE = B A8l B 190 Brake for motor size "C"
B 300 Brake for motor size "D"
B 450 Brake for motor size "E"
BRAKE TYPE B 700 Brake for motor size "F"
B 1100 Brake for motor size "G"
B 1800 Brake for motor size "H"
B 2800 Brake for motor size "I"
2. BRAKE - B 450 - N1 V1 ** .
N1 Spline ex DIN 5463 (see page 26)
D1 * Spline DIN 5480 (see page 26
SHAFT i ( Pag )
F1* Female spline DIN 5480 (see page 27)

* please contact DENISON Calzoni

3.BRAKE - B 450 - N1 V1 ** . .
N1 NBR: mineral oil
V1* FPM seals
SEALS
Ul No shaft seal (for brake)

* please contact DENISON Calzoni

4. BRAKE - B 450 - N1 V1 **

- s . .
SPECIAL pace reserved to Denison Calzoni
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INSTALLATION NOTES - MOTOR TYPE MR - MRE

Mounting

Coupling

Any mounting position
- Notethe position of the case drain port
(see below)
Install the motor properly
- Mounting surface must be flat and resistant
to bending

- Mounting with screws
- Use threaded bore in
the drive shaft
Min. tensile strength of mounting screws to - Take apart with extractor
DIN 267 Part 3 class 10.9
- Notethe prescribed fastening torque

Curved tooth coupling

Pipes, pipe connections hub

Use suitable screws!
- Depending on type of motor use either
threaded or flange connection

Choose pipes and hoses suitable for the installation
- Please note manufacturing datal

Screw to remove the
coupling hub

Before operation fill with hydraulic fluid
- Usethe prescribed filter!

NOTE: Two of the mounting screws must be precisely located/fitted if operation is started and stopped frequently or if high
reversible frequencies exist.

DRAIN AND FLUSHING LINK INSTALLATION EXAMPLES

Note: Position the case drain pipe, so that T = Seal
the motor cannot run empty. Y = Motor housing feeding line
<—= Bleed
Installation instructions for motors Installation instructions for motors
of the series "MR - MRE" of the series "MR - MRE with brakes"
Low pressure case drain returns to tank. Low pressure case drain returns to tank.

(release to bleed)

I
1
|

T

L
2
Tank located in higher position =
L N~
K ey
N° 2 locking E
screw for )
bleed point
(on enquiry)
Cooling circuit for high power continuous Bleed screw
operation = (on enquiry)
S
EY
5 : !
iy | ] ‘
=
£ !
Ly T
O
Flushing p max=72.5 psi Flushing p max=72.5 psi

*) Special designs for applications, where the equipment

needs to be filled with oil.(e.g. in a salty atmosphere) tlafielts eyl sal i eal kel will Ml
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ORDERING CODE - MOTOR TYPE MR - MRE

CODE Example: MR 160C - N1 M1 F1 N1 N **
1. MR 160C - N1 M1 F1 N1 N ** MR standard 3626 psi max. continuous
SERIES MRE expanded 3046 psi max. continuous
2. MR 160C - N1 M1 F1 N1 N ** N code MR 33 A MR 57 A
in® 1.96 3.44
B code MR 73 B MR 93 B MR110 B
in® 4.43 5.65 6.65
c code MR 125 C MR 160 C MR 190 C
in® 7.61 9.75 11.69
b code MR 200 D MR 250 D MR 300 D MRE 330 D
in® 12.16 15.31 18.56 20.28
E code MR 350 E MR 450 E MRE 500 E
in® 21.33 27.56 30.38
SIZE & DISPLACEMENT F code MR 600 F MR 700 F MRE 800 F
in® 37.10 43.09 49.08
code MR 1100 G MRE 1400 G
¢ in® 68.7 83.6
code MR 1600 H MR 1800 H MRE 2100 H
H in® 97.5 110.4 127.6
code MR 2400 | MR 2800 | MRE 3100 |
: in® 139.9 170.4 189.4
code MR 3600 L MR 4500 L MRE 5400 L
L in® 221.9 274.8 329.6
M code MR 6500 M MR 7000 M MRE 8200 M
in® 394.2 408.7 502
3. MR 160C - N1 M1 F1 N1 N ** N1 spline ex DIN 5463 (see page 26)
D1 spline DIN 5480 (see page 26)
SHAFT F1 female spline DIN 5480 (see page 27)
P1 shaft with key (see page 27)
B1 spline B.S. 3550 (see page 26)
4. MR 160C - N1 M1 F1 N1 N ** N1 none
Q1 encoder drive (see page 28)
SPEED SENSOR OPTION C1 mechanical tachometer drive (see page 28)
T1 tachogenerator drive (see page 28)
M1 incremental Elcis encoder Uni-directional
B1 (500 pulse/rev) (see page 28) Bi-directional
5. MR 160C - N1 M1 F1 N1 N ** NI NBR mineral of
SEALS F1 NBR, 218 psi shaft seal
Vi FPM seals
Ul no shaft seal (for brake)
6. MR 160C - N1 M1 F1 N1 N ** N1 none
c1i standard DENISON Calzoni (see page 30)
S1 standard SAE metric (see page 30)
CONNECTION FLANGE T1 standard SAE UNC (see page 30)
G1 SAE 6000 psi metric (see page 30)
L1 SAE 6000 psi UNC (see page 30)
7. MR 160C - N1 M1 F1 N1 N ** N standard rotation (CW: inlet in A, CCW: inlet in B)
ROTATION S reversed rotation (CW: inlet in B, CCW: inlet in A)
8. MR 160C - N1 M1 F1 N1 N ** - - -
SPECIAL space reserved to Denison Calzoni
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EX'MTEC REPRESENTANTE Y

DISTRIBUIDOR

HAGGLUNDS

Motores alto torque - Centrales Hidrdulicas

@ GSHYDRO

Tuberias oleohidraulicas (piping)
con flanges sin soldaduras

DENISON| Hydraulics

Motores - Bombas - Vdlvulas Hidraulicas

Oleohidrdulica industrial y movil

- MOOG
S e rV I C I 0 S d e Ex I M T E c Industrial Controls Division

Servo védlvulas y Controles

* Venta de equipos.

¢ Calculos y seleccion de componentes oleohidraulicos.
* Disefo de circuitos y controles. Valvulas cartridge y blogues
* Asistencia técnica a fabricantes de maquinaria.

* Ingenieria para proyectos de re-potenciamiento en |§I STAUEE
sistemas oleohidraulicos.

Filtros oleohidraulicos, accesorios y valvulas

* Enfoque mulitidisciplinario con especialistas en oleohidraulica, . m@mgﬁﬁm
electronica, mecanica y electricidad.

* Estudios para reemplazos de sistemas motrices electro-mecanicos
por sistemas oleohidraulicos.

Frenos electrohidraulicos
* |nstalaciones y puesta en marcha.

e Servicio post-venta en terreno. r Thermal

* Programas de mantenimiento preventivo. s,tmfﬁ;ﬂodwts
* Diagnosticos para mantencion predictiva. Intercambiadores de calor
* Repuestos originales en stock.

* Reparaciones en taller autorizado. EXIMTEC LtDA.

* Banco de pruebas con registro electronico. GERENCIA GENERAL

® |nspecciones de motores hidraulicos Av. Pdte. Eduardo Frei Montalva

con fibra optica. N° 6001 - Local 44

Centro Empresarial El Cortijo
* Reemplazos de componentes en terreno. Conchali - SANTIAGO

¢ Planos isométricos de tuberias Fono:(2) 624 5300-Fax:(2) 624 8869

e ; 3 E-mail: eximtec@eximtec.cl
oleohidraulicas y de lubricacion. @

* Instalacion de piping en terreno. GERENCIA SERVICIO TECNICO

* Pruebas de presion de tuberias. ‘:'a?:zz :‘:u?:f:f‘_?;i CAHUANO

* Flushing de tuberias oleohidraulicas. Fono:56(41) 2421 265-Fax:(41) 2421 269
* Andlisis de contaminacion de aceite. E-mail: eximthno@eximtec.cl

e Cursos de capacitacion a clientes. SERVICIO TECNICO ZONA NORTE
Av. Central Sur 1991 - CALAMA
Fono:(55) 330 924 - Fax:(55) 330 872
E-mail: eximclma@eximtec.cl






