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INTRODUCTION

This manual is intended to be used as a general guide for the
operation and maintenance of your ride. Dartron Industries, Inc.
is constantly striving to improve performance, efficiency and
safety; therefore, certain improvements may not be reflected in the
text of the manual. Any major revisions or additions to the manual
will be sent to you free of charge. Specially engineered features

purchased for individual rides may not be incorporated in this
manual .

MANUFACTURER'S LIMITED WARRANTY

Dartron Industries, Inc. warrants that purchased property is free
from all defects in material and workmanship at the date of
delivery and for 90 days thereafter. Dartron Industries, Inc. does
not warrant that purchased property will meet or exceed federal,
state and local design criteria or electrical codes. Dartron
Industries, Inc.'s liability is hereby limited to the repair or
replacement of any equipment, accessory or part which is defective
due to material failure or workmanship. The cost of returning
defective parts to Dartron Industries, Inc. and the cost of
transportation of repaired or replaced parts to Purchaser shall be
born by Purchaser. Dpartron Industries, Inc. shall not be liable
for down time or loss of operating revenue or any other commercial
consequential damages. Losses resulting from improper maintenance
or failure to observe Dartron Industries, Inc.'s operating
instructions are expressly excluded from this warranty. Purchaser
hereby acknowledges receipt of current operating, maintenance and
erection instructions, a copy of which is attached to this
agreement and made a part hereof.

It is expressly understood between Dartron Industries, Inc. and
Purchaser that all warranty is void and Dartron Industries, Inc.
disclaims any and all liability or responsibility for failure, loss
or damage if device is assembled, maintained or operated other than
as recommended in the Manual provided with each device or is loaded
or operated in excess of the operator's operating criteria set out
in the appropriate manual.

THIS WARRANTY, AND THE OBLIGATIONS AND LIABILITIES OF DARTRON
INDUSTRIES, INC. HEREUNDER ARE IN LIEU OF ALL OTHER WARRANTIES,
GUARANTEES, CONDITIONS OR LIABILITIES, EXPRESSED OR IMPLIED,
INCLUDING WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE AND SHALL NOT BE EXTENDED, ALTERED OR VARIED
EXCEPT BY WRITTEN INSTRUMENT SIGNED BY DARTRON INDUSTRIES, INC. AND
PURCHASER.
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SPECIFICATIONS

TOTAL POWER REQUIRED 85 kw

POWERED BY 50 hp, 1750 rpm electric motor

MAXIMUM AMP DRAW 225 amps

VOLTAGE 220 volt, 3 phase with ground

ELECTRICAL LEAD WIRES Standard: Five individual wires
with type W insulation. Power

Wwires are 02 size & ground is 00.

Optional: Single cable that contains
power leads & ground. Type W

insulation.
LIGHTING Mini Turbo lights 60v 4w bulbs
Turbo lights 110v 10w bulbs

Console spotlights 12v 35w bulbs
Outer skin spotlights 24v 35w bulbs

Panel lights 110v 1llw bulbs

Floodlights 110v 500w quartsz

halogen bulbs

Rotating beacon 110v rotational
motor

12v 30w bulbs

CAPACITY 34 adults or children with combined
weight of 5800 lbs.

MAXIMUM OPERATING HEIGHT 37 feet

SPACE REQUIRED 55 feet by 40 feet

TRAILER LENGTH 28 feet

RIDE SPEED _ 19.5 rpm

PASSENGER MINIMUM 48 inches

HEIGHT REQUIREMENT

& CAUTION: Failure to supply an adequate ground to the frame can
cause serious electric shock. Proper grounding prevents the metal

parts of the Zendar from being energized with high voltage in the
event of a short circuit. Another means of grounding is with a

ground rod. Check local regulations for ground rod regquirements and
specifications.
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SYSTEM OVERRIDE AND EMERGENCY PROCEDURES

Electrical or hydraulic power is interrupted while boom is in wup
position.

Wheel is not tilted.

When electrical or hydraulic power is interrupted, holding valves
located on the boom lift cylinders will close trapping hydraulic fluid
in the 1lift c¢ylinders and maintaining the boom at that location. To
lower boom without hydraulic or electrical power locate the 1lift
cylinder valve override handle located inboard of cooling fan on the
rear of the hydraulic fluid storage reservoir. The override handle is
about 5" long with a rounded end. Rotate the handle 90 degrees. This
action will allow hydraulic fluid to slowly exit the 1lift cylinders and
allow the boom to gently return to the boom rest pad. CAUTION: After
lowering boom return override handle to closed position. With override
handle in open position boom cannot be raised.

Wheel is tilted.

When electrical or hydraulic power is interrupted, holding valves on the

boom lift cylinders will be bypassed hydraulically, allowing fluid from
the base of the lift cylinders to £ill the rod end of the drag link

c¢ylinder. This in turn brings the wheel automatically level.

To lower boom locate the 1ift cylinder valve override hapdle inboard of
the cooling fan. Rotate the handle 90 degrees. This will allow fluid
to exit the lift cylinders and will slowly lower boom.

CAUTION: RETURN OVERRIDE HANDLE TO CLOSED POSITION. BOOM CANNOT BE
ITH HANDLE IN OPEN POSITION.

Ride occupant c¢reates a situation requiring the ride motion to be
stopped or occupant be removed immediately

Return to the operator's console. Switch to manual mode. Level the
wheel with the tilt control. Once wheel is level, turn rotation switch
off. When wheel is no longer rotating, lower boom with joystick.

Ride operator sees an electrical problem and needs to stop the ride and
interrupt electrical power to hydraulic system.

Push down mushroom head button labeled EMERGENCY STOP. Breaker for
hydraulic system is tripped allowing wheel to rotate in a freewheel mode
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Iv.

VI.

VII.

VIII.

until it stops. As the wheel slows to below 18 rpm, the wheel will

automatically level. To operate ride after using emergency stop button
the EMERGENCY STOP button must be pulled up then the breéeaker must be
reset to its original position.

After stopping wheel ride operator chooses to unload ride.

If electrical power has not been interrupted lower boom by moving joy
stick toward bottom of operators console. If electrical power has been
interrupted lower boom by opening lift cylinder valve override handle
located inboard of the cooling fan.

If power is interrupted from loss of power at source or by pushing

EMERGENCY STOP mushroom switch, the wheel will immediately free wheel
for several seconds.

CAUTION: AFTER OPENING LIFT CYLINDER OVERRIDE VALVE, BOOM WILL NOT STAY

IN THE AIR UNTIL VALVE HAS BEEN CLOSED.

Hydraulic lines to link arm cylinder are ruptured.

This type of failure will prevent wheel from being returned to the level
position with the emergency re-level system explained in I.B. above or
with the joy stick. The operator must push the emergency STOP mushroom
switch to pface the wheel in free wheel and hold the boom down joy stick
in the DOWN position.

Operator observes hydraulic fluid gushing from a broken hydraulic line
or fitting.

a. Push the emergency STOP mushroom switch; then place Wheel
Tilt/Level joystick in the LEVEL position.

B. If the wheel does not respond to the Tilt/Level joystick, move

rapidly to the boom override handle and lower the boom. As Fhe
boom lowers, cables between the spindle base and the boom will
tighten. These safety cables will prevent the sweeps from hitting
the boom and will cause the link cylinder to collapse and allow the

wheel to return to a level position.

If wheel RPM's drop below 17 RPM, the wheel will gutomatically go into
the free wheel mode and return to the level'positlon.




_IX.

If all the above procedures fail and the wheel stops or slows bhelow 17
RPM while in the Tilt mode, passengers will be held safely in their
cages by the safety belts fastened across the front of the cell.

The operator should push the emergency STOP mushroom switch and go
guickly to boom override valve and lower the boom. Safety cables will
level the wheel allowing passengers to be safely removed.
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OPERATING INSTRUCTIONS

MANUAL OPERATION OF RIDE
PLACE MODE SELECTION SWITCH IN MAN {manual) POSITION.

1. To start motor and hydraulic system push button labeled HYDRAULIC
SYSTEM ON. Allow system to warm up until the temperature of the
hydraulic system reaches 50 degrees. Hydraulic fluid will warm up
before temperature gauge indicates 50 degrees because the gauge 1s
exposed to the open air. Hydraulic pump will quiet down when fluid is
warm enough.

2. Place switch labeled ROTATION in the FWD (forward) position.

Rotation will not occur at this time. (When rotation does begin, the

FWD position will cause the wheel to rotate in a counter clockwise
direction.)

3. Move BOOM LIFT joystick to the UP position. Boom will rise until it
reaches its maximum height and then will stop by itself. Release joy
stick after upward movement of the hoom stops.

4, Wheel rotation will start at this time. When tilt speed is

achieved, the red diode labeled NO TILT will go out, and the green diode
labeled OK TILT will illuminate.

5, Operator must observe all passengers and verify that all are in
cages with safety belts fastened. Operator must not tilt the wheel

until observing that all passengers are in cages with safety belts
fastened.

6. When the OK TILT diode illuminates, move the TILT joystick to the

TILT position. This action will cause the wheel to tilt. When the tilt
position is achieved, the tilt action will stop by itself. NOTE: The
wheel will not tilt until adequate wheel speed is achieved.

7. NOTE: The boom cannot be lowered unless the wheel is level. To
level the wheel, move the TILT joystick to the LEVEL position. The
wheel tilt movement will stop by itself when the wheel 1is level.

8. To lower the boom move the BOOM joystick to the DOWN position. As
soon as downward movement starts, the wheel will cease rotating. Use
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the BRAKE ON switch to stop the wheel rotation so that the exit and
entry doors are above the exit and entry platforms.

?. When the boom reaches the boom rest, downward movement will stop by
1tself., Release the joy stick.

10. If the doors do not line up with the loading platforms, select the
direction of rotation needed by placing the ROTATION switch in either
the FORWARD or REVERSE position. Depress the JOG button. The wheel
will rotate while the button is depressed. Releasing the JOG button
will set the brake and stop wheel rotation.




CII.

AUTOMATIC OPERATION OF RIDE

PLACE MODE SELECTION SWITCH IN AUTO POSITION

1. To start motor and hydraulic system push button labeled HYDRAULIC
SYSTEM ON. Allow system to warm up until the temperature of the
hydraulic system reaches 50 degrees. Hydraulic fluid will warm up
before temperature gauge indicates 50 degrees because the gauge 1s
exposed to the open air. Hydraulic pump will quiet down when fluid is
warm enough.

2. Place switch labeled ROTATION in the OFF position.

3. Move BOOM joystick to the UP position. Boom will rise until it
reaches its maximum height and then will stop by itself. Release joy
stick after upward movement of the boom stops.

4. ~ Wheel rotation will start at this time. When tilt speed 1is
achieved, the red diode labeled NO TILT will go out, and the green diode
labeled OK TILT will illuminate.

5. Operator must observe all passengers and verify that all are in
caggs Wwith safety belts fastened. Operator must not tilt the wheel
until observing that all passengers are in cages with safety belts

fastened.

6. When the OK TILT diode illuminates, move the TILT joystick to the

TILT position. This action will cause the wheel to tilt. When the tilt
position is achieved, the tilt action will stop by itself. NOTE: The

wheel will not tilt until adequate wheel speed is achieved.

7. After a pre-set number of seconds, the wheel will automatically
return to the level position and stop rotating.

8. To lower the boom move the BOOM joystick to the DOWN position. Use

the BRAKE ON switch to stop the wheel rotation so that the exit and
entry doors are above the exit and entry platforms.

9. When the boom reaches the boom rest, downward movement will stop by
itself. Release the joy stick.




10. If the doors do not line up with the loading platforms, select the

direction of rotation needed by placing the ROTATION switch in either
the FORWARD or REVERSE position. Depress the JOG button. The wheel

will rotate while the button is depressed. Releasing the JOG button
will set the brake and stop wheel rotation.
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RECOMMENDED LUBRICANTS

PINION HYDRAULIC
§§§§9 _____ GREASE GREASE OIL GEAR OIL
Chevron Ultra Duty Open Gear 150 46 RPM Universal
EP 2 Lubricant 80W90
Texaco Starplex Texclad Rando 0il Multigear
2 2 HD 46 80W390
Mobil SCH 460 N/A DTE 15M Mobil Lube
HD B80WS0
Pennzoil Pennlith N/A Pennzbell #4092
Ultra AW 46 80OW90
B.P N/A N/A HLP HD 46 Transgear
80W90
Valvoline N/A N/A 043 #838
80W90
Amsoil Multi- N/A AHO AGR
(synthetic) Purpose GLC 15046 80W90

R e S P E s Yt ittt L Lttt
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LUBRICATION MAINTENANCE SCHEDULE

TYPE OF
FIG. ITEM LUBRICANT FREQUENCY
1 Cage assembly pivot pin Grease Monthly
2 Boom pillow block bearings Grease Daily*
3 Link arm ends Grease Daily *
4 Upper cylinder pin Grease Daily *
5 Boom platform pivot pin Grease Daily *
6 Upﬁer & lower center
ub bearings Grease Heekly
7 Front storage boom bearings Grease Monthly
8 Main drive gear Pinion Grease Monthly
9 Landing gear (3 each) Grease Monthly
10 OQutrigger screw jack Grease Monthly
11 Lower cylinder pin Grease Daily *
12 Front & rear screw jacks Grease Monthly
13 Rear brake activators (8) Grease Monthly
14 Axles Gear 0il Check Daily
15 Hydraulic Tank Hydraulic Check Daily
Fluid

- . - ————— —— e M M wk S Em e Em em ML M Em Em W E S EEmEmEEmITIIITE
24 I I T 12 1 1 2t e

* On Manifold Block
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RA 08 201/08.87

Variable Axial Piston Pump, Swashplate Design RA
Model AA10VSO (Series 30)
WR‘.ED%ERHYQ:HC! tor Open Circuit Applications 06 291/06.87
Sizes 2810 100 ...4570 PSI ...8.10 in%rev
{...315 bar) {...100 cmPfrev)

- 2-bolt mounting flange to SAE standards

— SAE flanged connections with UNC threads (SAE J 518)

- Special slot-controlled swashplate design

- High power to weight ratio

— Heavy duty roller bearings for extremaly long pump life

- Various control options for pressura, flow and
power regulation

- Fast response times and low noise level

— Continuous operating pressure of 3625 PSI (250 bar),
peak pressure to 4570 PSi (315 bar)

— Axial and radial loading of the drive shaft possible

- Good self-priming suction characteristics

- Cast iron housirng, aluminium free construction

- Operation on water based fluids 95/5 (HFA emulsions)
possible with de-rated performance parameters

Functional Description

Axial piston pumps model AA1QVSQO are swashpiate de-
sign, variable displacement pumps. They are designed for
hydrostatic transmission in open circuit applications. The
pump generates fluid flow and imparts to that fluid the ne-
cessary pressure forces up to 4570 PS! (250 bar).

They basically consist of the housing (1), cyiinder barrei (2},
piston and shoes (3), port plate (4), drive shaft (5), swash
plate (6), control piston (7), mechanical stroke limiter adjust-
ment (8), shaft seal (9) and compensator control (10).
Rotation of the drive shaft (5) causes a linear piston move-
me(nt as the piston shoe (3) slides along the tilted swashpla-
te (6).

As the piston retracts in the cylinder bore (2), fluid filis the
developing vacuum cavity from the suction port »S« via the
suction kidney in valve plate {(13). At maximum retraction of
the piston, shaft rotation causes the piston to go beyond the
suction kidney and begin communication with the pressure
kidney. Continuing rotation then extends the piston into the
cylinder bore, forcing fluid into the pressure port »Ba.

The stroke length of the piston is directly related to the
swashpiate angle, which swivels up to a maximum of 17
degrees for stepless flow adjustment.

Pressure and flow regulation

The swashplate is normally held at maximum swivel angle
by a spring (11) as well as system pressure working on the
stroking piston (12).

Systern pressure is also working on the pressure compen-
sator against a setting spring. When system pressure cver-
comes the spring force, the spool shifts allowing system
pressure into the control piston (7). This causes the pump to
destroke to a regulating point sufficient to maintain compen-
sator set pressure and lubricating fluid flow.

When the pressure setting is reached, only the amount of
fluid necessary to satisfy the load conditions is delivered. It
the ioad condition is such that no flow is required, only coo-
ling and lubricating fluid is delivered. Power usage and hea-
ting of the fluid are thus kept to a minimum.

When system pressure falls below the compensator setting,
spring force returns the spool back to its normal paosition,

which drains control piston (7) to the pump case. The
swashpiate is then forced on stroke by the spring (11) and
stroking piston (12). The flow control spool FR, also known
as load sensing control, functions generally the same as the
compensator spoal. In the case of the FR spool, however, its
response is due to a differential pressure across a flow con-
trol device. The spring setting only determines the differenti-
al pressure required to maintain constant output flow
through a given oritice size.

Many control options including constant power control, élec-
tronic proportional flow and/or pressure control, etc. are
available.

13) (4
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RA 06 291/08.87

Variable Axial Piston Pump AA10VSOQ, Saries 30

Ordering Code A |A10VS|O /130 - K|Cj62
Hydraullc Fluid
Petroleum oils no designation {____|
HFA-HFB-and HFC-fluds | & ||

Version
rSAE' ' LAl
Axial Piston Unit
Variable displacement, swashplate design m
for industrial use
Function
[ Pump operation, open circuit ol
Size
Sizes 20 [ 48 | 73 [100 |
Dispi ont indfrev 1.71|2.75 | 4.33{8.10
{cm /rev) 28.0 (45.0 [ 71.0 100.0
Controis and Control Options
Prassure compensator
Pressure/flow compensator™*
Constant power control™**
Electrical flow control FE
FE| D
with pressure compensation ———

«* A bleed crifice to drain is installed in X-port standard;
if plug is to be instailed state in clear text.
*** When ordering pigase state power requirements in clear text
ax. 1 1/2 HP at 1800 rpm {5 kW at 1500 rpm)

Design

[ Series 30 |

' Direction of Rotation '
locking at shaft end clockwise

counter-clockwise L

Seals
Buna-N P
Viton v

ShaftEnd

[ Keyed parallel, SAE x|

Mounting Flange

['SAE 2-boit Tc]

Port Connections
Pressure port B: SAE on opposite sides,

.| Suction port $: SAE with UNC threads @

Through-drive Configurations . 28 45 71 100
Without through-drive [eJele e |No
mounting flange  shaft/coupling tofit:

SAE A, 2-boit SAE A, spline G2, 515, 20", AA10V 18 R RN K91
SAE B, 2-bolt SAEB, spline G3, 520', 530", AATO VO 28 ®|@® K02
SAE B, 2-boit SAE B, keyed AA 10 VSO 28, S20' e|le|e@ K03
SAEB-B,2-bolt SAE B-B, keyed AA 10VSO 45 e e K0S
SAEC, 2-bolt SAEC, keyed AA 10 VSO 71, v2550...100 L K08

Please note: The mechanical stroke limitation from full displacerment to 50 % full displacement is only
available at model =NOO« without through drive

1See the following data sheets, for further informations on the combination pumps: @ = available
G2- RA 10 030, G3- RA 10 038, S15- RA 64 756, S20- RA 64 774, 830- RA 64 789, V2/50...100- RA 10 337

370
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RA 06 291/06.87

Variable Axial Piston Pump AA10VYSO, Series 30

Hydraulic Fluid

Before project design, please see our data sheet RA 90220
or RA 90223 for detailed information on the selection of hy-
draulic fiuids and their application limits.

Operating viscosity range:

For optimum efficiency and pump life, we recommend that
the operating viscosity (at operating temperature) be selec-
ted in the range of

Vet = Optimum operating viscosizty
81...167 SUS (16...36 mm*/s)

taking into consideration the reservoir temperature range.

Viscosity limits:
The foilowing values are valid for extreme operating condi-
tions of short duration.
vmin = 60 SUS (10 mm?/s)
for short periods at max. permissible drainage oit
temperature of 194° F (90° C)
Vmax = 4635 SUS (1000 mm?/s)
for short periods upon cold start up

Notes on the selection of the hydraulic fluid:

For correct selection of the hydraulic fluid, itis assumed that
the operating temperature in the reservoir (open circuits) in
relation to the ambient temperature is known.

The hydraulic fluid should be selected so that, within the
operating temperature range, the operating viscosity lies
within the optimum range v, (See shaded area of selection
diagram). We recommend that the higher viscosity grade is
selected in each case.

Exampie: At some ambient temperature of X°, the operating
temperature in the reservoir is 140° F (60° C). In the opti-
mum operating viscosity range (v, shaded section), this
corresponds to viscosity grades \7& 46 or VG 68; VG 68
should be selected.

Important: The drainage fluid temperature is influenced by
pressure and speed and is always higher than the reservoir
temperature. At no point in the system, however, must the
temperature be higher than 194° F (80° C).

If it is not possible to comply with the above conditions be-
cause of extreme operating parameters or high ambient
temperature, piease consult us.

Filtration

Example: In order to guarantee proper and reliable function, the ope-
VG 22 = rating fluid must be maintained to a minimum cleanliness
Viscosity grade of 22 centistokes grade of 9 to NAS 1638, 6 to SAE, ASTM, AlA or ISO grade
at 104° F {40° C) 16/15.
This can be achieved, e.g., with filter elements type ... D 020
... {see RA 31278).
A beta value of 84, = 100 is thereby achieved.
Selection Diagram
1] 20 40 60 B8O 100 120 140 160 180 200
4535 _%gﬂl & 1 1 1 1 1 L 1 4 {1000)
3o AN NA VA N £
2000 1NN\ \\\&\ = (500}
1000 \\\LXL\,,XL B
NG NG NENG Gx
\‘-':_, . \few TN
AN iy
500 AN N 1\ — (100)
= N\ N, X:\ C
E 200 \\\_ \|, N\ — (50]
= X =Y 170 (36}
B E- (30}
=2 ] E‘-‘ v opt
g 100 = (20)
2 e Nl 81(16)
b = =
: NS
59 T T | L T T i s s S B ‘:[“ (10}
0 20 40 60 80 100 120 140 160 180 200 212
(-178) (-B7) (-44) (+156) (267)(378) (483) (8O} (71} (8229331100
Fluid temperature range °F {°C)
min = -13[-25) max = t-]g[o ['90)
REX 3
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RA 08 291/06.87

372

Variabte Axial Piston Pump AA10VSO, Series 30

Technical Data

Values are valid for petroleum oils for water-content and
synthetic fiuids please see data sheet RA 90223 for detailed
fluid information

1.2

Speed in relation to inlet pressure and displacement:

Operating pressure range ~ Inlet Side Y \ \ \\ alue }
Absolute pressure at port S (suction inlet) . ™ ‘\ < §
Pabs min 12 PSIA (0.8 bar) ] \ \ \ 201 (th} =
Pabs max 435 PSIA (30 bar) g W ‘\ \ g
_ 3
Operating pressure range — Outlet Side E AN Bin2) ;
Pressure at port B @ \ N . 3
Nominal pressure py 3625 PSI (250 bar) 10 ™ \\ Lo B
Peak pressure Pmax 4570 PSI (315 bar) \\ 1 g
Drainage fluid: N BN
Maximum permissible pressure of the case drain {port L) 0.9 12'\. 10.8]
7 PSI (0.5 bar) maximum higher than inlet pressure at port 07 0.8 0.9 1w
»Se«, but not higher than 30 PSI (2 bar) absolute. Displacement Vy/Vy ma
Direction of flow:
Port »S« to port »B«
Table of Values
Theoretical values, without considering mechanical Timn and volumetric 1, efficiencies
Size 28 45 ra 100
Displacement: Vg nax in%rev (cm?) 1.71(28) 2.75(45) 4.33(71) 6.10(100)
Nominal flow":
atne = 1750 rpm GPM (Vmin) 127(48) 20.1(76)  320(121) 45001 70)
at Ny max GPM (/min) 21.4(81) 20.9(113) 40.2(152) 51.3(194)
Maximum speed"": {flooded suction) Ng max rpm 3000 2600 2200 2000
Max. power: - ng = 1750 rpm HP (kW) 27.5 (20.5) 443 (33.0) 69.9(51.9) 98.2 (73.1)
Ap = 3625PSI(250bar)  — Nomax ome  HP(KW) 47.0(35.0) 65.8(49.0) 87.2 (65.0) 111.4(83.0)
Max. torque: Ap = 3625 PSI {250 bar) lb-t (Nm) 81.9(111) 132(179) 208(282) 293(397)
Torque Ap = 1450 PSI (100 bar) Ib-ft (Nm) 33 (45) 53(72) 83(113) 117{159)
Moment of inertia J -2 0.0403 0.0783 0.1968 0.3960
about the drive axis (kgm?) (0.0017)  (0.0033) (0.0083)  (0.0167)
Filling volume: Pints () 1.48(0.7) 211(1.0) 3.38(1.6) 464(22)
Weight: (approx) lbs (kg) 33.0(15) 46.2 (21) 72.6(33) 99 (45)
Paermissiple loading on drive shalt: (see below)
max. axial force F, Ibs {N) 225(1000)} 337(1500) 540 (2400) 900 (4000}
manx. radial force Fg lbs (N) 540(2400) 810(3600) 1350 (6000) 2250 (10000)
Mounting Position: See page 5
Fiuid temperature range: See diagram, page 3
Viscosity range: SUS (mm?/S) 60-4640 (10...1000) Optimum 81-167 (16...36}
* 39, loss of volume included Direction of applied force Ry
** The values shown are measured with an absolute
pressure of 14.5 PSI (1 bar) at the suction inlet «S» Fox E‘r
$i3
Sizing Calcuiations
_ Vgnm, _ Vg'nmy Vv, = geom.displacement in%/rev (cmirev)
Flow Q= 231 Q= 1000 ) A?: = pressura differential PS| (bar)
. B8g.V.. M = torque Ib-ft (Nm)
Drive torque M= P M= lE—""'-ﬂ) Q = flow GPM {I/min)
24 7 Ny, 100 - P = drive power HP (kW)
. M-n_ Q-Ap = po
Drive power P= 2550 — 1714- n = speedrpm
b n, = volumetric efficiency
{ 2r-M-n=Mn=Q ap ) T = Mechanical efficiency
60000 9548 600-m, n, = overall efficiency (T = M, " Nmn)
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RA 06 291/06.87

Variable Axial Piston Pump AA10VSQ, Series 30

Mounting position

The unit can be mounted in a number of optional positions. The
pump housing must be filled prior to start-up.

In order to achieve optimum noise level values, all connecting lines
(suction, pressure and leakage) should be elastically connected to
the reservoir.

Check valves in leakage return lines should be avoided. Exceptions
are possible, subject to our approval in advance.

1. Vertical installation (shaft pointing upwards)

The following installation parameters shouid be considered:
1.1 Pump submerged in Reservoir

Prior to installation, the pump should be filied
whila in a horizontal position.

a) The minimum fluid level must be level with
or higher than the pump face flange. Connec-
tions »L« + =L« should be left open (see
illustration #1})

b) If the minimum fluid level is lower than the
pump face flange, then connection »L,= and
possibly the suction (»S«) port must be piped,
as per lllustration # 2. Conditions as per item
1.2.1. Port »L« is plugged.

1.2 Pump mounted outside ot Reservoir

Prior to installation, the pump should be filled
while in a horizontal position. Above-tank

mounting as per llus. # 2.
hmax= 315
{800} 1

1.2.1 Operational paramaters.
Minimum pump inlat pressure

Pg=12 PSI (0.8 bar) under Ban = 8 =
static and dynamic loads. {200} |
Note: Avoid above-tank mounting !

whenaver a low noise level is
desired.

The allowable suction height is a factor of the totat pressure loss; it
must, however not be greater than h,,,, = 31.5" (800 mm). Submer-
ged depth hy p, = 8” (200 mm).

Nustration #2

Total Pressure 108S AProray = APy + APy + APy < (1= Pi i) = 2.9 PSI (0.2 bar)
with Ap,: l:’rgssure loss in piping due to acceleration of the fluid column,
=$t-av
Apt = Sgr— 107 (bar} ¢ _ thickness of fluid (kg/m?)
1= pipe length (m}
dv/dt= Suction speed differential (m/s?}

Ap,: Pressure loss through geographic altitude differences
Apz =h -9 - q- 10—5 (baf) h = altitude (ITI)

§ = thickness of fluid (kg/m?)

g = acceleration of gravity (9.81 m/s?)
Ap,: line losses (elbows, etc.) Z |
This calculation is valid for controls
DA, DFR, DFLR
2. Horizontal Instaliation

Instaliation shouid be so that port
»L= Or »L, « is at the top of tha unit.

2.1 Pump submor?ed in ~
Reservoir

a).The minimum fluid level on the
same levei as or higher than the
unit's upper surface: Connections
=»L/L,« and »S« must be open (see
illustration #3)

b) The minimum fluid level lower
than the unit's upper surface:
Connection =L« (or »L,«) and
possibly »S« must be piped, as
per lllustration #4. Operating
parameters as per ltem 1.2.1.

2.2 Pump mounted outside of Reservoir
Pump housing must be filled prior to start up.

a) Above tank mounting as per
Illustration #4. Operating parameters
as per item 1.2.1.

b) Below tank mounting Ports »L« and
»S« must be piped as per lilustration #5

llus. #3

llus. *4

; hmax = 315

— I {800}
= JVTF i = B
[l o {200

lllus. #5

Operating curves with pressure compensator DR

Noise level (standard range)

Measured in an anechoic chamber
Distance from microphone 1o pump = 3.28 ft {1 m}
Measurement error =2 dB (A)

Fluid used: petroleum oil per ISO VG 46, DIN-standard #51519; temperature: 122° F (50° C)

% r 7% ‘ ,
E— L —La,, Size28 T l ] Qmas Size 45
(] Q * 1 T 1 = Te70
=1 Pl W00rpm it u::': =N 2600rpm Cimax
'-<—' 50 /" e o0 S kL] — I [ Qzero
m i :
2 66 = A i - T % [1] o ol
% " e n=0Qrpm E T ;éin:ﬂﬂﬂrnl T
B 5 = — +
H 62—yt L b
0 2 i
o — ©
w " N
S sa - g o0 r t !
56 Z 5 1 ]
1000 000 3000 1000 000 300
1509 10m 41501 (2001 (25) 01 (00F (500 (208) (250
Operating pressure p PSl (bar) — Operating pressure p PSI (par) —
" i+t Si 82 S il W S S | Size 100
nax ze 71 ) " T Qax ize
1) a
2% Qzero 78 it} :::n
1200rpm mex i
Th - - % Qzero
=<."‘~ 12 -4 - Q!m ‘<= T —
— - —— |
@ 7 i - m 1" - Y
= W —a 25 [ -—H
= 1= 18001 pm = .
= 6 s = o8
e - [ - - L
5 " 3 o l— n= mTlrpm =
§ 62 % sk —+——-
i z & S SO N T
5! 50 I — -
1000 2000 3000 0o 2000 3000
1500 (00} 1801 (2001 (2501 1500 (061 (1500 (200} {2504
Operating pressure p PSI (bar) —= Operating pressure p PSI (bar) -~
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RA 06 291/06.87

Variable Axial Piston Pump AA10VSQ, Series 30

374

Drive power and output flow

(Fluid: petroleum oil per 1ISC VG 46, DIN-standard #51519, temperature 122° F (5¢° C)

Size 28 - 190} 60
_____ n = 1800 rpm Tzo-j“’“ ! &0 SGT
n’= 3000 rpm T 15 + (601 a — =T L0140
g "t e | an 2%
= 101 (60K £ i it {0
= L -t Amax | alep=t +0T
o e o200 - I e e P
< 5'_l20' s o 180 O i Rgzero 0 110 2
1= i mfearersprapr et = 2
g o 0 {50} £100] {150) 1200} 250 0 @
u o0 1000 1500 2000 2500 3000 3500 &
Operating pressure p P31 {bar)—*
Size 45 - (1200 %01 180
30 1 ps i
_____ n = 1800 rpm L o0) o 170 ]
n = 2600 rpm —251 d - PR
£ 50} (80) ‘ e L) {2
£ 20y +50 i.
= 154 (600 = Lepe=30) 140 F
a*1 L Omax st wd 30 B
O 404 (el - AW 20 {7V 2
4 [ l\ -~ ‘/.-” i T 8'
é 51 120 = ~ —Pozhy 1) 150 @
— = - . 5
0, 150} 1100) (150} (200) (2501 0
S00 1000 1500 2000 2500 3000 3500
Qperating pressure p PS! (bar) —=
Size 71 - 1160} (BO)
“07 | 7 sdocls L 100
_____ n = 1800 rpm L (140) Q 0 1
n = 2200 rpm - 351 \ T 190 o
€ Lo 3= <0 180 2
£ 304 T 0T E
= ,c oo - Lr=tso {0 &
£ 51 Lt r}:Qmﬂ_& e L60
S o5 (80 - e 0 1cg 2
S <l 6o A7 a
k: 151 T 30 140 @
101 b0 <1 w 128
L A 120
S+ ‘201 P _’l,- = PQZEI‘U {10) ‘_10
[ e o e o o W RS
0 (50) {100) {150) 2001 (2501 0
S0 1000 1500 2000 2500 3000 3500
Operating pressure p PSI (bar} —»
Size 100 +(200) o (100}
504 - T T30 4
_____ n = 1800 rpm (180) iy e e 1900 +120 |
n = 2000 rpm A5t I S e wE
€ Lol s LU
£ w0t —- L amasl b0
= toed o O 1g9 =
E 35-'_ o s ’4’ 0 5
G 5, 120 — 1 —lt60) 180 §
o L70
 (100) - < (50) ®
il P L60 B
é 204 (80) A ha (L0} 1o a
) -] e
- ! 30) +u
Overall efficiency: 151 60— Tz 30) +40
L 1401 - 2oy {39
n= — 2P (2B g T - oy
' Damar 1714 ° Pamax 600 54 20— A e L0 {4
Volumetric i ———— — e -
efficiency: 0 (50} {100) (150) (2001 (2500 0
n= Q o0 1000 1500 2000 2500 3000 3500
Qineor Operating pressure p PS| (bar) —=
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RA 06 291/06.87

Variable Axial Piston Pump AA10VSQ, Series 30

Constant pressure compensator DR

The constant pressure compensator serves to maintain a
constant pressure in a hydraulic system, within the control
range of the pump. The pump supplies only the amount of
hydrauiic fluid required. Pressure may be stepiessiy set at
the pilot valve.

Adjustable mechanical flow limiter from V r,, 10 50 % Vs,
onily possible on model without through drive (N0Q).

Static operating curve
atn, = 1500 rpm; t,, = 122° F (50° C)
Hysteresis and
pressureincrease Ap max 45 PSI (3 bar)
1 o
‘l ~ <
? 1 l | R
o | I !
2 l I
| L
P Setting range | ! N
| L
l l
| | |
290 3625
20 (250

QOperating prassure p PSI (bar)

Dynamic operating curves
Curves are measured average values under testconditions,
with unit submerged.
Conditions: n, = 1500 rpm;

ty = 122° F (50° C)

relief set at 4570 PSI (315 bar}
Sudden closing of the pressure line. via relief valve DBD,
approx. 3.28 ft (1 m) from the port plate of the pump.

4561,5(315) ral
\r

4350 (300) /

|
3625 (250} |
|
]
l

2900 (200}

2175 (150} 4

1650 (100)

725 (50 1
0 I/

Y9max

QOperating pressure PSI (bar)

Displacement ——— -

-
w
2
2

oy,

Control

- ——i-
time t

Swivel out time tg, Swivel in time tgg

0.80 GPM (3 I/min) pilot flow is required, taken from the
high pressure side of the circuit.

Remote pressure control via port X of the flow control valve
see page 9.

Size tg,(ms) tsa (Ms) tse (ms)
toward toward o-Displacement
725PSI(50bar) 3625 PS! (250 bar) 3625 PS1(250 bar)
28 60 30 20
45 80 40 20
71 100 50 25
100 200 100 25

REXROTH 7
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RA 06 291/06.87

Variable Axial Piston Pump AA10VSO, Series 30

Constant pressure/flow compensator DFR

In addition to the constant pressure coniral, the pump flow
may be regulated by means of a differential pressure (e. g.
an orifice installed in the service line) »load sensing«. Adju-
stable mechanicai flow limiter from V, . t0 50 % Vg max ONlY
possible on model without through drive {NOO).

Static operating curve
atn, = 1500 rpm; t,; = 122° F (50° C)

) %
P T 1 (8
ol __ -

| ————— e
! N
—..1|—___________ _—{—__\
| e |
[ range 1 |
te ! '
'1 .
290 %5
(20} (250)

Oparating pressura p PSI (bar) g
Static operating curve at variable speed

} i3
i —3
sl e S
[

Speedn —m=
Max. flow variation

(Hysteresis and increase)
measured at drive speed n = 1500 rpm

Size 28 a5 7 100
AQ Gpm(/min) 0.26(1) 0.48(1.8)0.74(2.8)1.06(4.0)

Dynamic operating curve

Curves are measured average values under test conditions,
with unit submerged.

f 100 4570 (315) *
R g o 3625 (2500 §
> \ ) 7
z { \ 2900 {2001 &
) / \ 3
, \ i
: | \
g . , 650 (100) 3
!,L e h| fzstso

| . L 260018) |
0 (standby) |

Control

time t

Swivel out time tg, Swivel intime tge

When piug
is required
please state
in clear lext.
See below

not included

A maximum of 1.32 GPM (5 I/min) is required for pilot flow.

Differential pressure Ap:

settable between 145 and 435 PSI (10 and 30 bar)
standard setting 205 PSI (14 bar)

By unloading port X to tank, a zero stroke {deadhead) pres-
sure of 260 PSI (18 bar) £ 30 PSI (2 bar) is achieved.

Valve options at Port »B«
(not included in pump, to be ordered separately)

Mobile valve biock SP 12 (RA 64144)
Mobile valve block SP 18 (RA 64147)
Mobile valve block MP 18 (RA 64594)
Mobile valve block MP 22 {RA 64598)
Proportional valve 4WRE (RA 29060)

Piug location when installed
Note: Orfice is not removed when
plug is installed

N\ g

A=

Size tsa (ITIS) tse (mS) tse
stand by-250bar 250 bar—standby 50 bar—stand by
3625 PSI 3625 PSI 725PSI

28 40 20 40

45 50 25 50

kg 60 30 60

100 120 60 120

8 REXROTH
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RA 06 291/06.87

Variable Axial Piston Pump AA10VSO, Series 30

Constant pressure/flow/power control DFLR

fn order to achieve a constant drive torque with a varying
operating pressure, the swivel angle and with it the output
flow of the axial piston pump is varied so that the product of
flow and pressure remains constant.

Below the power curve, it is possible to control the output
flow.

Adjustable mechanical flow fimiter from V .5, 10 50 % V; may
only possible on model without through drive (N0O).

Static operating curve

maximum
power curve
T 100 L
g
9 15
2
[
50
minimum
power curve
25
0 (50}  (100) (1500 (2000 (2500 (300
75 150 2175 2900 3625 4350

- Operating pressure PS| {bar) —»
Begin of requiation at 725 PS| (50 bar)

When ordering, please state power setting in clear text, e. g.
7 1/2 HP at 1800 rpm (5 kW at 1500 rpm).

not included

A maximum of 1.45 GPM (5.5 I/min) pilot flow is required.

By unioading port X to tank, a zero stroke {deadhead) pres-
sure of 260 PS1 (18 bar) + 30 PS! (2 bar) is achieved (»stand

by«).

Optional remote pressure compensation
{by using the DFR valve)

This option is assembled by customer at time of installation.
Therefore the pressure retlief valve, throttle vaive and orifice
20.031in {(0.8mm) are not included with the DFR control.
As a pressurae relief valve we would recommend:

DBDH-6 hydraulic (RA 25 402);
DBET-30 slectrical (RA 29 142);
DBETR electrical (RA 29 166).

Note that remote reliet valve is used as a pilot on the
“X" port of FR valve. So the FR spool must function
even if load sensing is not needed.

Throttle valve at “B" port is only used to illustrate load
sensing or flow control if desired. This throttle is not
necessary for proper operation of remote pressure controi.
The 20.031in (#0.8mm) orifice in the sensing line is needed,
and must be supplied by the customer.

Mabx. line length should not exceed &-1/2 ft (2m).

OTH 9
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RA 06 291/06.87

Variable Axial Piston Pump AA10VSOQ, Series 30

Electrical flow control FE

The pump displacement is controlled via an electrically ope-
rated proportional pilot valve.

The pump position feedback is realized via an inductive po-
sitional transducer.

The amplifier card VT 5036 (see page 11 and also RA
29957) requlates the pumpflow. This card is not an integral
part of the pump and must be ordered separately.
Adjustabie mechanic flow limiter from V, n,, 10 50 % Vjmax
only possible on model without throughdrive (NOO).

Static operating curve
Vg A
Vg mo
U
Umnx

Hysteresis: = £ 1% of Vymax
Repeatibility: <+ 1%
Dynamic operating curve

Flow step between two different orifices upon sudden
changeover.

Flow/time-curve
190

= 75
L)
> /
£ 50 -t
: i
g- 25 4 ]
f—t —-. )
0_=J L—"‘g

controi time t «——j-

Design elements

1) AA1QVSO with hydraulic control

2) Control valve ENV 202-4-0

3) Inductive positional-transducer (feedback)

type IW9-03-01

Technical Data

min. required pilot pressure

Contro| Yaive
current type
supply voltage

load resistance at 68°F (20°C)

operating time

ambient temperature

spool temperature

insulation per DIN 40050
isolation class per VDE 0580

cer:

frequency range
inductivity

290 PSI (20 bar)

DC

24V

12Q

100%

.122°F (50°C)
...302°F (150°C)
IP 65

F

1000 Hz... 5000Hz
9.5 mH

Variation: electrical flow control

with pressure compensation FED

This variation incorporates an additional vaive (Pos. 4) into
the control, so that a hydraulic pressure compensation func-
tion is also available.

Iy
f 3 1
L
= ]
3 \ T
. | |
| |
e —_— I — ]
|
| l
| |
| i
| ! -
3675
{250)

Cperating pressure PS| (bar) —s

10 REXROTH
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RA 06 291/06.87

Variable Axial Piston Pump AA10VSO, Series 30

Proportional amplifier card VT 5036
(see RA 29957)

Nominal value
0=(+6V) Current
Regulator  Regulator

22a
2he

Setpoint Q [
2 at

External actual Sensitivity :

;m*u(’f’i\’) Y {magnet stroke) 25 kHz s girection of
i =% Oscillator 2 otation

Ri> 10k} laar.MO ZZCT T i clockwise

|
1
=R « b

m:a?l-;paﬂ 1 = Demodulator 20¢ ! |t Inductive
Leﬂl |Hight b ! positionai
P e i !4 transducer

Actual value ov $ jJ

h2e

Control valve

0+ (-6 Zero point
.gy l4a Direction of
o Boc Direction of
.V 16ac S T} ant-clockwise
i Cable br Cable br
1 8ac LEDe sekage recogenﬂig:me ! :)";L.lﬁg::l
f Bac 254 transductor
Supply vottage  * 24V = N
24V = off +10% Stabilisation
Ful bride rectification 0V —-109C Ul '
24V =+35V=eff
Three phasa bridge rectific. 1
— The ampiifier may only be unplugged when switched offt -~ Radio transmitter may not be ptaced within 3.6 Ft (1M) of
- Measurements to be made with a high resistance meter this card!
set on the voltage range! — Command level inputs may only be switched with dry
— Measured {control) zero (M Q) is raised + 9 V with respect contact switches suitable for currents of < 1 mA.
to 0 V of the power suppiy! - Screen all input lines. Leave one end of the screen open.
— M0 may NOT be connected to O V of the power supply! Connect one end to 0 V of the supply line!
- The »earth« sign of the inductive positional transducer ~ — Do notlay solenoid lines close to power lines!

may NOT be connected to (0 V) of the supply voitage!

Dimensions
5041128}
1.57 0.59 (15| 0.28(7)
{40) . .
O —m o o o e e Rack location window
1 REXROTH
il e =1
"~
0.098(2.5) = pmndiass _...© 1 LED indicator for cabla break
I g [5 “nn 2 Ramp "on™ or "off” switch
ﬁ on 3 Test point 1 Faedback (actua) voltage) 0...- 6V
- - - Ew "‘@ 4 Test point 2 Input (signal voltage) 0... + 6V

‘_ ] L= F Ingea § Ramp tima satting from 0.03 to 5 sec = RS
o~ - = —t : j
=t | § fé\“'\ "up” of "down"

= S 9 = =16

E h ()Y down

o Ao

J 1 l J =
1 _'0.1.3 1N 2,50 189)
3,94 (100}
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RA 06 291/06.87

Variable Axial Piston Pump AA10VSO, Series 30 Dimensions in inches and millimeters
Unit dimensions, Size 28
Model NOO (without through drive)
Constant pressure compensator DR
g o0
iy - Tl 0.25 163 3541900 vV
0257 1635 : 2.bolt SAE B flange L '
- 010(25) 113
H - - [ / i
‘.;:“\ 1 2| 2 {286 _m(. 3 _
< R T S
: [Ta)
t I gl 43 —Ik =
H iy = |
= i ! s Te et =
2 33 g4 2 — RE:
2 I3 3137 |\.4 — e
ﬂl 3 FH - Vi ! o
= wi 063 be) T !
L1 E 05113) 1 ' \
5,75 1106) 3 cEAN AL by |Mechanicai flow limiter,
6221154 E 7.9} L0} 60801645} J for max. flow adjustment
|, _3.3118%) |, 533136 = 162612} 8,11 12061
ViewW View V
g s
R § Llﬁ, S — g S-‘ . B
[ o e :
2 8 Jr@"* "‘Is S
m| oo \ St [
~EL QN . - N -
5| P 3
3 2 ©
@b el - & 1087
= 130.2) 3 122.2)
Constant pressure/flow compensator DFR
Vaive mounting for Valve mounting for
counter-clockwise rotation clockwise rotation Adustment f
justment for
5551141 B flow regulation
differential pressure
_m '
= |
e
I"“\_.-——/”—\_ e
380
12 REXROTH
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RA 06 291/08.87

Variable Axial Piston Pump AA10VSQ, Series 30

Dimansions in inches and millimeters

Constant pressure/flow/power control DFLR

Valve mounting for
counter-clockwise rotation

Valve mounting for
clockwise rotation

6.691119)

Electrical flow control FE

4210107}

B

miis

6211907}

|
g
;
|

P2

A

N

L.A81124)

Electrical flow control with pressure compensation FED

4181157}

760 {193}

421 100

L091104)

4£.091104)

(1)

Port connections

B
S
X
L.L,

pressure port:
suction port:
pilot pressure port:

case draining ports:

3/4" SAE flange (standard pressure range)

1 1/4” SAE flange {standard pressure range)

{for DFR and DFLR) 7/16-20 UNF-2B; deep 0.39(10)
3/4-16 UNF-2B

387
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RA 08 291/06.87

Variable Axial Piston Pump AA10VSO, Series 30

Dimensions in inches and millimeters

Unit dimensions, Size 45
Model NOO (without through drive)

Constant pressure compensator DR

Valve mounting for
counter-clockwise rotation

- Adjustment for max.
. * pressure setting
015‘"01 16.35'.'"’1
! L ;
=g
N -
=7 : S
Q"-'p _@, -
o
o X n (]
N 1 ] , ]
ul |
o oy ! a
% .
o~ 3
g
N &
5.75{146) L1 “r{\
L Xaltall
370196) | 575(146)
et !
ViewW
g )
P~ —
2 /S g
-— ' Iy o
o § X2 & g
I Rlz £
glgl |\ g Ay
Z 2
@ S
& ®©
g %0 &
3501 A

Constant pressure/flow compensator DFR

Valve mounting for
clockwise rotation

5.08(129)

0.3719.5)
0251633 | 3781981 Vv
210 SAE 8.8 flange !
0.0912,2] 137 L - T
- 1349 r‘i
= L. s
b ||+ 3
- o~ Y N —————— w
2 1 \ -
A = !
R L - 5
g, |2 ] 7 — N\ 2
s 31 W_ |- -
* 3 asyme Y= D
- 051010
g on || am L1 Lw
f.- KA @5) Mechanical flow limiter,
g 124 (184) . for max. How adiustment
by 181 8.82 {2261
(%))
i
e
Adjustment for
6,16 [156) | B flow regulation
7/_\__/ differential pressure
- X
a— |
J S— |
L
|
1 I

14 REX

TH

WORLDWIDE HYDRAULICS




RA 06 291/06.87

Variable Axiat Piston Pump AA10VSO, Series 30 Dimensions in inches and millimeters

Constant pressure/fiow/power control DFLR

Valve mounting for Vaive mounting for
counter-clockwise rotation clockwise rotation
\ T
508129} ) / 8.191208)

(1)

4 L3N
1
IF
|
,|i
>

157
th 0}

Electrical flow control FE

L211107)

. /B

4.29 109)

PELLLALRS £4 e

-

|
A _

Electrical flow control with pressure compensation FED

3

1

4.21{107

g ER=Li]
="
|
T
£.291109})

o

6.57 1167}

Port connections

B pressure port: 1" SAE flange {standard pressure range)

S suction port: 11/2" SAE flange (standard pressure range)

X pilot pressure port: (for DFR and DFLR) 7/16-20 UNF-2B; deep 0.39(10)

L.L, casedraining ports: 7/8-14 UNF-2B

383
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RA 06 291/08.87

Variable Axial Piston Pump AA10VSO, Series 30

Dimensions

in inches and millimeters

Unit dimensions, Size 71
Model NQQ (without through drive)}

Constant pressure compensator DR

450 :ﬂ::b’p::;:g'ngm”- 0.50 12.7)
2-balt SAE C flange ?-:’l' s33Ms) ., Y]
i 012 13) 163 - 1
Ky _ w3 g ) l 7 l _
2 = T g -4
N & Z § = L S— :
; P ] S 1R | 1 l ~
VI K, g T8 _ }
LI o'l / b i La | e
g 3= : . gl | £ _— | 2
3 A ) ‘,e"\> falt % = ﬁ} g
=g Wi 3| o1s [ . T
w| T H A
. S ) L '
L = e 1
R T T 031 || 209 W | Mechanical flow limiter,
* 79 53 . for max. flow adjustment
8.071205) 2 8,56 (2171 J
L2514 1 . 195855 10.12 1257)
ViewW View V
8 g ~
st 1P S 3, (I¢ B
] e ‘:_ i '
& S H{-4+3 13 8 3 =
gl 5] == B
SEI Ve~ S x
(&) 0 ~
27 2 LF] 2
™ -
= 169 | 16291 >
o = 19 [ (300
r~
Constant pressure/flow compensator DFR
Valve mounting for Vaive mounting for
counter-clockwise rotation clockwise rotation X 1.2k 18k} . Adjustment for
- .I/B flow regulation
= differential pressure
m !
X 1
4 X~
e = +—-
J I
/
L..J"\L_'____/—'\
5.63 [143) S
as4
16 REXROT
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RA 06 291/06.87

variabie Axial Piston Pump AA10VSQ, Series 30 Dimensions in inches and millimeters

Constant pressure/flow/power control DFLR

Vaive mounting for Valve mounting for
counter-clockwise rotation clockwise rotation
5.63(143) 9.29 (238)
L]
—- [ [
|
: 0 ) x
= —
- =
[— |
— | %
/ -
\_4—/_\ 1 I !
Electrical flow control FE
421 1107) B
i
‘-: s
—
. i | :‘1 g!
T | f
AN 2+ —f
\W/ 5 N—
u...."\|_’__/—\- LB
5.83 (148 S
Electrical flow control with pressure compensation FED
&.21 {167 B
<
— ==

4760121)

B

i
1

/
U
N
113 {181}

Port connections
B pressure port: 1 1/4" SAE flange (standard pressure range)
S suction port: 2" SAE flange (standard pressure range)
X pilot pressure port: (for DFR and DFLR) 7/16-20 UNF-28; deep 0.39(10)

L,L, casedraining ports: 7/8-14 UNF-2B

385
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RA 06 291/06.87

Variable Axial Piston Pump AA1QVSOQ, Series 30

Dimensions in inches and millimeters

386

Unit dimensions, Size 100
Model NOO (without through drive)

Constant pressure compensator DR

Adjustment for max.
& $5+  pressure setting
W
S L
by 037/ Kyasy o8y g
o= =
5 418 2
Tl E. =5
2 EfS ' £ g
M % =
3 NN - ’4/ 9 = S
713 ve1y L1
8.27 (210}

LS i) |, 6auens)

024
2-bott SAE C-C flange 14,

0.50112,7)

6.89 1175)

View W

g )
3 S =
P - e
-5 =

i
3 23
o e
¥ = ]
g b Q

: o~

o}
® 200 L, -
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RA 06 291/06.87

Variable Axial Piston Pump AA10VSO, Series 30 Dimensions in inches and millimeters
Constant pressure/flow/power control DFLR
Vaive mounting for Valve mounting for
counter-clockwise rotation  clockwise rotation
1209 13071
s
w
Electrical flow control FE
& 21107}
| B
Vi _I
- = rq 2
1
= S
S
Electrical flow control with pressure compensation FED
42111071
/8B
~ i =) 3
_ B /:
© = $E
]
L -
I_L\_,——s..
732 {186} |
Port connections
B pressure port: 1 1/4" SAE flange (6000 PSI, flange)
S suction port: 21/2" SAE flange {standard pressure range)
X pilot pressure port: {for DFR and DFLR) 7/16-20 UNF-2B; deep 0.39(10}
L.L, casedrainingporis: 7/8-14 UNF-2B 587

REXROTH 19
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RA 08 291/06.87

Variabie Axial Piston Pump AA10VSQO, Series 30

Dimensions in inches and millimeters

Through Drive

Axial piston unit AA10VSO may be supplied with a through
drive, as indicated in the ordering code page 2.

The Through Drive is determined by index (K01 — K08).

If the combination pumps are assembled in the factory, the
ordering code consists of the individual pump codes con-
nected by » + « signs. ‘

Ordering Exampie:
AAIOVSO 71 DR/30 R — PPA12K25 +
AA10VSO 28 DR/30 R — PPA12ZNOO

If the second pump has not to be delivered resp. mounted,
the simple type code is sufficient. The coupling, the seal and
the fixing screws are a part of the delivery.

We recommend that no more than three individual pumps
are coupled in series.

Permissible bending moment at mounting flange

| e — JI _
'm, | M2 M3
|
b~ | o
teo—— [1 —
l2
l3

Mp=m; X +myxl;+mMyxly

Size 28 45 N
Bending Moment M., bt 101 159 253
{Nm) (137) (218) (343)
Weight (approx.) M, Ibs 33 46 73
{(kg) (15) (21) (33)
Distance to Iy, in 433 512 591
center of gravity {mm) (110) {130) (150)

Permissibie through drive torque

Size 28 45 T
Through drive torque® Mp bt 33 52 81
{(Nm) (45) (70) (110)

* assuming max. torque through the primary pump

Unit dimensions

SAE A for mounting of secondary pump,
order code K01

AL
03181

splined hub 5/8"; 16/32 DP, 9T

93250 000
18255 w334

A

2.39110)
Az

to pump face flange
mounting surface

Size A, A, A, A,

28 5.268(133.8)

2.76(70) M10;deep 0.63(16) 1.49(38)

a5  5.858(148.8)

3.15(80) M10;deep0.63(16) 1.73(44)

(il 6.960 (176.8)

3.54(90) M10;desp0.79(20) 2.05(52)

20 REXROTH
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RA 06 291/06.87

Variable Axial Piston Pump AA10VSQ, Series 30

Dimensions in inches and millimeters
SAE B for mounting of secondary pump,

order code K02
primary pump sizes 45 and 71
cutaway A—-B
Ag
0.3148) |
:r
L)
splined hub 7/8"; 16/32DP; 13T
: | 822
-~ g 1'0:
Iis
s/
mE=
039 110} -
A3
A L}
to pump face flange
mounting surface
Size A1 Az Aa A4 AS
45 5.858(148.8) 3.15(80) 0.55(14} M12;deep0.71(18) 1.73(44)
ral 6.960(176.8) 3.54(90) 0.71(18) M12;deep0.79({20) 2.05(52)
Mounting of an AA10VSO 28;
order code K03 cutaway A-B
0318
RN
5188
<l ° 3y
039110 .
A3
Al A
to pump fau::erf flange
Size A, A, A, A, mounting surface
28 5.268(133.8) 2.76(70) 0.59(15) 1.49(38)
45 5.858(148.8) 3.15(80) 0.55(14) 1.73(44)
71 6.960(176.8) 3.54(90) 0.71(18) 2.05(52)
389
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RA 06 291/08.87

Variable Axial Piston Pump AA10VSO, Series 30

Dimensions in inches and milimeters

Mounting of an AA10VSO 45,
order code K05

primary pump sizes 45and 71

cutaway A-B

. tm'll‘ll tlsl‘.o..l) )

T St v Y|
94,0004 0011006042

!
— bt

0.39110}
A3
| - M2
to pump face tlange
mounting surface
Size A, A, Ay A,
45 5.858(148.8) 3.15(80) 0.55(14) 1.73(44)
71 6.960(176.8) 3.54(90) 0.71(18) 2.05(52)
Mounting of an AA10VSO 71;
order code K08
primary pump size 71 cutaway A ~B
2.40 161)
. 0.3116
i A 0318)
T §
93‘ ’ﬁ. -:-
ARTAIZ
a8
-2
§7s
18
0.51 13}
8.71118)
6.96 1174,8) 354150
1o pump face flange
mounting surface
22 REXROTH
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RA 06 291/06.87

Variable Axial Piston Pump AA10VSO, Series 30

Dimansions in inches and millimeters

Unit dimensions, combination pumps

AA10VSO + AATOVSO

e
o T NN
Ay M| i
Az
Ll
Ay -
rimary pump AA10VSO 28 AA10VSO 45 AA1OVSO 71
secondary p: Ay | Az | Ay | Ay | AL A A AL A A A A,
AA10VSO 28 6.46 | 8.03 {14.49(16.14| 7.24 | 9.02 |15.47|17.13| 8.54 {10.51(16.97]18.62
(164) | (204) | (368) | (410) | (184} | (229) [ (393) | (435) [ (217) | (267) [(431)|(473)
AA10VS0O 45 - - - - |7.24 19.02 |16.26(17.83] 8.54 [10.51{17.76(19.13
(184) [ (229) { (413) [ (453) | (217) {{267) ;(451) | (491)
AAIOVSO 71 - - - - - - - - | 8.54 {10.51|19.06|20.63
(217)[(267) | (484) | (524)

AA1OVSO + Gearpump*

*Specify complete pump code see page 2
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RA 06 291/06.87

Variable Axial Piston Pump AATOVSO, Series 30

THE REXROTH CORPORATION
INDUSTRIAL HYDRAULICS DIVISION, P.0. Box 2407, 2315 City Line Road, Bethlehem, PA 18017-2131, Phone (215) 694-8300, Telex 84-7496
MOBILE HYDRAULICS DIVISION, P.Q.Box 394, 1700 Old Mansfield Road, Wooster, OH 44691-0394, Phone (216) 263-3400, Telex 98-6335
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INTRODUCTION

This manual is intended to provide the information required 1o successfully
start up, adjust, troubleshoot and service the Rexroth hydrostatic transmis-
sion pump, type AA4V Series 1.

The adjustment and disassembly procedures described herein may be per-
formed in clean conditions without affecting the warranty. Dismantling the units
beyond the stages described in the manual without the express permission
of Rexroth may void the warranty.

When performing any type of service of conversion to these pumps, the ut-
most cleanliness of work area, tools, cleaning rags, and the components is
required. Dirt and contamination introduced during assembly and service is
a major cause of failure in high pressuré piston equipment. Therefore, the im-
portance of cleanliness cannot be over emphasized.

For dimensions and detailed descriptions of the function of the various con-
trols, please refer 10 the relevant “RA’ engineering data sheet.

©Copyright 1988 Rexroth Corporation, Mobile Hydraulics Division

Specifications, descriptions and illustrative material shown hersin were as accurate as known &t the time this publication
was approved for printing. Rexroth reserves the right to discontinue models or options at any time or to change
specifications, materials, or designs without notice and without incurting obligation.

Optional equipment and accessories may add additional costto the basic unit, and some options are available only
in combination with certain models or other options. For the available combinations refer to the relevant data sheets
for the basic unit and the desired option.

infarmation contained herein should be confirmed before placing orders.
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Index

Type Code . . ... ... Page 4
General Specifications .. . ........ ... .. . ... ... . ... .. 5
Control Descriptions .. .. .......... ... ... .. ... ... . . .. ... 6
Optional Features . . ............. .. .. ... . ......... 8
Filtration Recommendation ............................. 9
Pre-Start Procedure .......... ... . ... ... . ... . ...... 10
Start-Up Procedure . . ............. ... ... ... . L. 10
Diagnostic Ports with Port Sizes .. .................... .. 11

Troubleshooting Procedure
1. Transmission Does Not Drive with

Prime Mover Operating Properly ... .......... ... .. .. 13
2. Transmission Drive is Sluggish or Erratic .......... ... 14
3. Transmission Drives in One Direction Only . . .... ... ... 14
4. Transmission Drives in the Wrong Direction ... ........ 14
5. Transmission Does Not Find or Hold Neutral .......... 14
6. Transmission Operates at a High Noise Level. ... ... ... 15
7. Transmission Operates at a Higher than Normal
Temperature. . ... . .. 15
8. Pump Does Not Develop Maximum Horsepower . . ... .. 15
Mechanical Centeringof Pump . ........ ... .. .......... 16
Hydraulic Centering of Control Modules HD, HW, EL .. ... .. 17
Hemoval and Adjustment of Relief Valves .. .. ....... ... .. 18
Adjustment of Pressure Override . .. ..................... 19
Removal and Inspection of Charge Pump . ........ ....... 20
Replacement of Shaft Seal . ........... ... ... ......... 21
RoutineMaintenance .. ............... . ... ... 22
HydraulicFluids. . . ....... ... .. .. .. ... ... ... .. .. .. ... 22
Replacement Subassemblies and Parts . ................. 23
Ordering of Subassemblies and Parts. .. ................. 28
3 REXROTH




Type Code

AAav(s6lEL| 1 [R[3]0]2]0)1 0 /12VDCTP-CV

Model ‘ l Additiona! Information
Axial Piston, (in clear text)
Variable Displacement 1) For EL control, advise
Pump required contral voltage.
Si Standard = 24 VDC Volts DC

ze Optional = 12 VDC Volts DC
2.44 indfrev 2) For tamper-proof caps on
40 cm3frev adjustment screws show TP.
342 indfrev 3) For P.O.R. checks but without
56 cmdfrev the P.O.R. show CV.
5.49 indfrev 4) For neutral start switch
90 cm3rev (HW control only) show NSS.
763 indfrev 5) For larger charge pump
125 cmifrev (size 40 only) show LCP

8) For viton shaft seal
Controls show V.
Remote hydraulic pilot 7) For auxiliary ¥-Port for
remote inching show Y.
Manual rotary serva
pressure Override (P.O.R.) Option

Proportional electric

m
~

A 0 EREREE EEEE E

Without pressure override

Non-proportional slactric With pressure override

(pressure override is standard with
O HM control)

I

Without control module

Without control module
with PO.R.

High Pressure Relief Valves

with pilot-operated relief valves
adjustable in range of 2600 to
6000 psi (standard design)

With pilot-operated relief valves
adjustable in range of 1160 to
2600 psi.

Speed Sensing Horsepower Limiter
For use with diesel or gasoline engines

Deslgn Series No.
Sizes, 40, 56, 90, & 125

SpE

Direction of Rotation
Right hand (clockwise}

left hand (counter-clockwise) only. Not available with OV control.
(As viewed at shaft end) without S.5.H.L. centrol cartridge EE
{standard design)
Mounting Configuration For S.5.H.L. see brochure RADE202
Sizes 40 and 56, SAE 'C' 2-bolt Filter Port Options
Flange, 14T, 12/24 Pitch, 30° - - -
Isl;\t\:o;_‘ute. Tol. CL5. Spline m;': Eﬁﬁ'?&;g&:ﬂgﬂ"" [E
aft.
ANSI B92.12 V\Lith pofrllingft|or external E]
; ‘" o charge flow filter
?A?re ?g,gfgitg‘ 238‘?1}'155&9:' E] (It external charge flow filtration
! P ’ is required with 5.8.H.L., contact
;%S?E'g’zsmme Shatt. Rexroth for details)
Jda
: g with direct mounted filter
Szo 25 SAE 1 2l lree [ 7] v 54 L]
' ' ute, ontact Rexrath for details

Tol, CL5, Spline Shaft. riien)
ANSI B92.1a and availability

Through Drlve For Auxiliary Pump*®

**Refer to the relevent data sheet for torque limitations and

dimensional details of through drive Without through drive for auxiliary |:_0_]
pump
Without charge pump &
without through drive E]
Model Number Example—AMVSGEL 1R302010’12VDC'TP'CV With charge pump & SAE A, [E
Variabsie displacement hydrostatic transmissi;\?o%xmp, type AA4Y, 2.polt through drive
size 56, remate proprotional electric contrel (1 }, series 1, right- : A
hand rotation, SAE ‘C’ mounting flange, 14 teath—12/24 pitch, spline gggltcrh%gu%ﬁudrﬁee& SAE B, Eij
shaft, porting for axternal charge flow fiiter, relief valve adjusiment )
range of 2600 to 6000 psi, withoul pressure override, tamper-proof with charge pump & SAE B-B, [E
caps on adjustment sCrews and with high pressure shuttle checks. 2-bolt through drive
With charge pump & SAE C.
2.bolt through drive. E

Size 90 & 125 only.

REXROTH
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Technical Details

General Specifications AA4V Pump
SPECIFICATION Unit

AAQVAD | AMVSG | AAAVOD | AAIV12S
ind/rev 2.44 342 549 763
cmifrev ) 5 % 125

Displacement

Nominal flow at gpm 1056 | 1480 | 23.77 | 33.00
1000 rpm U] L ] N 125
psi 6000 | 6000 | 6000 6000

Maximum pressure

bar ML o | M
Ib ft/100 psi | 3.23 453 7.28 10.12

Torque consiant

Maximum allowabie Ib ft 5 381 03 1007
shaft torque R am- ] oo e | DR
Maximum drive speed pm 370 | 3400 | 2900 | 2600
Minimum drive speed pm 500 500 500 500
Weight (approx. varies Ibs b4 7 12 154
with control type) . A L

Ib-in? 16.72 | 2801 | 59.73 102.4
Moment of Inertia - e

psi 2% 29 29 29
Maximum case pressure - -

- . ¥ 2 2. 2

Maximum permissable Fy Ibs 337 494 786 1078
extarnal loading of R

the drive shaft
Charge Pump
Displacement e | 051 | 070 [ 16 [ 161
- embtow: 1 84 - 108 B L e
Kominal fiow at gpm 2.20 3.03 502 897
1000 rpm w8 e L ome [ 28
Nominal pressure L ?zu ,32" 320 - 320
ol - I isit et o
Maximum pressurs psi - 580 580 ssq 560
AN L
Minimum Inlet pressure psig -32 | 32} =32 =32
@t normal operating temp.) | Sertuhasilell BB | 8511 08 | €8

Installation....the AA4Y pump may be mounted in any position
around the horizontal axis. The horizontal axis (drive shatft) may
be tilted to 15° in either direction from the horizontal.

Design Features AA4V Pump

The AA4V transmission pump is usually face-mounted to a drive
gear box with the shaft engaging a mating female splined gear hub,
or spline adapter. The large drive shaft bearings permit the pump
to be driven by vee or toothed belt drives. The case drain line should
be connected to the highest case drain port (T1 or T2) so that the
pump case always remains full of ¢il. The case drain return piping,
or hose, should be sized to accept the full flow of the charge pump
at the maximum anticipated drive speed.

For mobile applications, the oil reservoir capacity required (in US
gallans} is generally .75 to 1 times the charge pump flow (in US
gallons per minute) for a one pump, one motor transmission. The
heat exchanger should be located between the pump case drain
and the reservoir, and sized to accept the full flow of the charge
pump at the maximum anticipated drive speed.

To accommodate stight shaft misalignment and to dampen vibra-
tion, use of a flexible coupling is recommended. The pump user
should work closely with the coupling manufacturer in selecting and
applying a suitable coupling. When flexible couplings, gear, Vee-
belts or toothed timing bells are to be used, the coupling half, gear,
or puliey, should be secured to the drive shaft using a spacer be-
tween the coupling and the shoulder on the drive shaft, and iock-
ing the coupling to the shaft by using a set screw in the threaded
hele in the end of the shaft. If this is not possible, as when mount-
ing the motor to a drive gearbox, Optimoly Paste White T multi-
purpose lubricating paste or equivalent MUST be applied to the
shaft to avoid fretting corrosion of the spline.

Flushing Circult....When one variable pump and one motor is us-
ed, a flushing valve is not normally required unless continuous high
speed and/or high pressure is anticipated. In this case, flushing
may be required through the motor case as well as the pump case
(see note below).

Whenever any type of valves, such as directional control valves or
flow divider valves, are used in the closed loop circuit, a system
flushing valve is recommendad.

NOTE: All charge pump flow must pass through the pump case
when the transmission is in neutral and the pump is rotating. if a
circuit Hlushing valve (hot oil shuttle valve) is used, the outlet port
of this valve must be connected to the lower case drain port of the
pump.

Filtration.... There are three options available for the filtration of
the hydraulic fluid used in the AA4V pump.

See Page 9 for detailed descriptions.

Fluid Recommendations....the AA4Y pumps are supplied as stan-
dard for use with good quality, petroleum-based, hydraulic fiuids.

See Page 23 for fluid characteristics and fluid viscosity ranges.

Operating Temperature.... —13°F to +195°F (-25°C to 90°C). The
temperature level of a particuiar system is normally measured at
the pump or motor case drain. This temperature is then used to
establish the cooling requirements for the system.

v

00— 2= =T
0— =% °

o Stroking time orifice (2 per pump)
9 e Control piston

e Heavy-duty roller bearings

o Rocker cam swashplate

e Inclined pistons

v

— 0 Spherical control plate
€) Control module

0 Spline coupling
0 Internal gear charge pump

e s e e e
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Control Descriptions

Remote Hydraulic Pilot Control, Type HD

The flow output of the pump is infinitely varied in the range of 0
to 100%, proportional to a low pressure pilot signal, in the range
of 85 to 260 psi, applied at port Y1 or Ya.

The pilot signal, which criginates from an external, remote source,
is pressure only. Flow is negligible as the pilot signal is only acting
on the spool of the control valve.

This spool then directs contral oil in and out of the control cylinder
to stroke the pump as required.

A feadback lever connected to the control piston maintains the pump
flow for any given pilot signal.

With no command signal at Y1 or Yz, the control is in the neutral
{zero flow) position preventing transmission cutput.

The Rexroth TH7 remote control, lever, and foot pedal-cperated pilot
valves, may be used directly with this pump control.

Flow as % of
max. delivery

Flow as % of
max. delivery

I LL] |
1— 140
00 -_
Pilot pressure 145
at port Y1
"
-}
100N B0 -1 80 - 40 4 20 + — 20 + 40 + 80+ B0 100%
Pilot pressure s
at port Yz s
- 200
260

STANDARD STROKING TIMES | 40 56 90 125
Zero to max. displ. (sec} | 1.0 1.0 1.2 1.2
Max. displ. to zero (sec} | 1.0 1.0 1.2 1.2
Orifice size (mm) | 08 08 10 10

Faster or slower stroking times are possible by changing the size
of the stroking time orifices.

Manual Rotary Servo Control, Type HW

The flow output of the pump is infinitely varied in the range of 0
to 100%, proportional to the control lever between 0° and 31°

Flow from the pump is reversed by moving the lever from position
‘a’ to position ‘b

A feedback lever connected to the control piston maintains the pump
flow for any given position of the control lever between 0% and 312

The ‘HW' control is suitable for use with push-pull cables and
mechanical linkages; however, lever moverment must be mechanicai-
ly fimited to prevent control damage.

The torque required to activate the control is 1.95 in Ibs. (22 Nem).

Flow as % of Flow as % of
max. delivery . max. delivery
|—' 0 |31
5
Control lever ™ o’
movement {°) 15 STANDARD STROKING TIMES | 40 56 90 125
direction a ': Zero to max. displ. (sec) | 1.0 1.0 1.2 1.2
e T ot ot T T T o T oo Max. displ. to zero (sec) | 1.0 1.0 1.2 1.2
g Oritice size {(mm)| 08 | 08 1.0 10
Control lever ©
movement () "
direction b 1+ 20
5
= T Faster or slower stroking times are possible by changing the size

SR

of the stroking time orifices.

REXROTH
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Control Descriptions

Proportional Electric Control, Type EL

The flow output of the pump is infinitety varied in the range of 0
to 100%, proportional to an electrical current, in the range of 200
+ 10% to 600 + 10% milliamps at 24 VDC, supplied to solenoid
a orb. (A current of 400 + 10% to 1200 + 10% mA is required
for the 12-volt solenoids)

The electrical energy is converted to a force acting on the control
spool. The spool then directs control il in and out of the control
cylinder to stroke the pump as required. A fesdback lever connected
to the control pisten maintains the pump flow for any given current
within the control range. Even though this is a proportional con-
trol, the filtration requirement is the same as the total pump
assembly.

Several Rexroth amplifiers may be used to provide the control cur-
rent to solenoid a or b. The amplifier requires an external power
supply of 12 or 24 VDC and can be remotely operated by means
of a panel or joystick-mounted potentiometer.

&

-+

STANDARD STROKING TIMES | 40 56 30 125
Flow a % of Flow as % of -
| max. delivery max. detivery Zero to max. displ. (sec) | 1.0 1.0 1.2 1.2
I - 1 Max. displ. to zero {sec} | 1.0 | 1.0 | 1.2 | 1.2
- a0 | Orifice size (mm)| 08 | 08 | 10 | 10
control current :; ] Faster or slower stroking times are possible by changing the size
at solenoid ‘a’ 300 1 of the stroking time orifices. Also, stroking times may be varied by
00 adjusting the ramp times on the amplifier.
I ©o
wox! 80 | 80 a0 | 20 ioo % [ wlw o Coil Resistance
control current oo Pump Siz °
at solenoid ‘b’ ﬁ P22 :’:':73; @ 20°C
w00 40, 56, 90 & 125 8.2
800 | sa0 24 VDC 246
m Coils require a 100 Hz. dither frequency with an amplitude of +
24 VvDC 300 mA for 12 VDC or + 150 mA for 24 VDC.

Pump Without Control Module, Type OV

Pumps with ordering cods OV have no control module. The module
is replaced by a cover plate.

When a hydraulic pressure which is typically supplied by a remote
hydraulic pilot control or pressure reducing valve is applied to the
X1 or Xz port, the pump wili come on stroke to produce a flow ot
oil out of either the A or B port. Pump displacrmeant is determined
by the resistance of the centering springs in the pump, the hydraulic
pressure supplied at port X1 or Xz, and the hydrostatic centering
force of the rotary pump which is proportional o system pressure.
This pump control is not a positive displacement control, since there
is no feedback hetween the stroking piston and the control module.

Typical appiications for an OV control are: a drive transmission in
a vehicle where speed is continuously controlled by the oparator
and smooth accelsration and deceleration is a necessity, or for a
swing control on a crane or excavator. Some examples of these ap-
plications are skidsteer loaders, industrial sweepers, municipal
sweepers, railroad equipment, tow tractors, and 1ift trucks.

Control Characteristics

1. Control piston displacement from neutral to maximum swash
angle of 152 in either direction.

Pump Size 40 56 90 125
Displacement in? 0.685 0.987 | 1.585 | 2.227
{cm?} (11.23) | (16.18) | (25.97) | (36.5)

2. Standard stroking times when using ports X and Xa.

Pump Size 40 56 o 125
Neutral to 15° 1.0 1.0 1.2 1.2
swash angle
15° swash angle
to neutral 1.0 1.0 1.2 1.2
Qrifice size {(mmy} 0.8 0.8 1.0 1.0

Faster or slower stroking times are possible by changing the size
of the stroking time orifices in ports X1 and Xz.

3. Control pressure required at port Xs or Xa to begin stroking the
pump against the centering springs with only charge pressure
at port A and B =87 psi (6 bar).

4. Control pressure required at port Xa to Xa to fully stroke the pump
against the centering springs and hydrostatic centering forces
at 5800 psi (400 bars) will be in the 320 psi (22 bar) to 400 psi
{28 bar) range depsending on pump size and drive speed.
NOTE: The pump swash angle for any given control pressure

between 87 psi (6 bar) and 350 psi (24 bar) will be in-
flusnced by changes in system pressure at port A or B.

._.._,....W

1
L

f
|
s

'|
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Control Descriptions

Pump Without Control Module With P.O.R., Type HM

CONTROL DESCRIPTION

The HM pump control provides the same type of displacement con-
trol as an OV, but aiso incorporates a pressure override valve. When
a hydraulic pressure, which is typically supplied by a remote
hydraulic pilot control or pressure reducing valve, is applied to the
Yi or Yz port, the pump will come on stroke to produce a flow of
oil out of either the A or B port. Pump displacement is determined
by the resistance of the centering springs in the pump, the hydraulic
pressure supplied at port Yy or Yz, and the hydrostatic centering
force of the rotary group which is proportional to system pressure.
The pressure override valve (P.O.R.) varies the swashplate angle,
as required, to limit the maximum system pressure at port A or B.
The override valve prevents continuous dumping of excessive flow
at load pressure through the cross port relief valves contained in
the pump. This pump control is not a positive displacement con-
trol since there is no feedback between the stroking piston and the
control module.

Typical applications for an HM control are: a drive transmission in
a vehicla where speed is continuously controlled by the operator
and smooth accelaration and deceleration is a necessity, or for a
swing control on a crane or excavator. Some examples of these ap-
plications are skidsteer loaders, industrial swesepers, municipal
sweepets, rallroad equipment, tow tractors, and lift trucks.

Control Characteristics
1. Standard stroking times when using ports X1 or Xz

Pump Slze 40 56 90 125

Neutral to 15° 1.0 1.0 1.2 1.2
swash angle

15° swash angle 1.0 1.0 1.2 1.2
to neutral

Crifice size

(mm} 0.8 0.8 1.0 1.0

Faster or slower stroking times are possible by changing the size
of the stroking time orifices in ports X1 and Xz.

2. Control pressure required at port X2 or X4 to begin stroking t
pump against the centering springs with onty charge pressi
at port A and B = 87 psi (6 bar).

3. Control pressure required at port Xa or Xa to fully stroke the pur
against the centering springs and hydrostatic centering forc
at 5800 psi {400 bar} will be in the 320 psi (22 bar) to 400
{28 bar) range depending on pump size and drive speed.

NOTE: The pump swash angle for any given control press:
between 87 psi (6 bar) and 350 psi (24 bar) will be
fluenced by changes in system pressure at port A or

Optional Features

Through Drive for Auxiliary Pump

» Standard SAE A, B, B-B, and C
2-bolt mounting flanges

* Convenient location for additional
pump

» Compact dimensions

» Rexroth steering pumps can be
mounted to provide complete drive
and steering package

« Through drive can be retrofitted in

the field

Length of through drive adapter: (‘‘b” dimension)
Through drive Size 40 56 g0 125
SAE A (Code C}) 199 [ 224 | 2147 | 3.3
SAE B (Code G} 3.76 | 4.02 | 394 [ 283
SAE B-B (Code J) 3.76 | 4.02 | 3.94 | 307
SAE C (Code M) 4.96 5.24

Maximum Allowable Through Drive Torque: Tmax (Ib-ft}
Through drive Size 40 56 90 125
SAE A (Code C) 74 74 74 74
SAE B (Code G) 118 118 | 118 162
SAE B-E (Code J) 118 | 118 118 | 244
SAE C (Code M) 162 162

Refer to RA06204 for more information.

Charge Pump and Through Drive

Allowable moment of force (Mm

o

B

uli

7

Variable pump AA4V

L1 (inches)

b (inches)

|

harge pump

s

Tandem pump
Through drive adapt

Distance to center of gravity of tandem pump

Length of through drive adapter

Wi (pounds) Weight of tandem pump

1
M= Wi (L + )T

2

(Ib-ft.)

Allowable Moment of Force: Mmax (Ib-ft)

Through drive Size 40 56 90 12
SAE A (Code C) 38 38 38 7
SAE B (Code G) 37 37 37 7
SAE B-B (Code J) 37 37 37 7
SAE C (Code M) 162 1z

REX
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Optional Features

FILTRATION

The fluid should be filtered prior to system start-up and continuousl
during operation to achieve and maintain a cleanliness level of IS
18/15. (‘IPhis corresponds approximately to NAS 1638 Class 9, or
SAE [1963] Class 6.) This recommendation should be considered
a minimum, as better cleanliness levels will significantly increase
component life,

Each application should be analyzed to determine the proper
method of filtration needed to maintain the required cleanliness
levels, as contaminant generation and ingression can vary greatly,
depending on the configuration and complexity of the system.

For particular system requirements, or for application outside these
parameters, a Rexroth Applications Engineer should be consulted.

Ordering Code Option Number 1
With porting for suction filter only (standard design).

Fluid cleanliness level . ...... ... .. ....... IS0 code 18/15
Pressure drop at filter slement
at V = 141 SSU (30 ¢St} and pump

maxspeed......... .. ... ... . ... 1.5 psi (0.1 bar)

at VvV = 4800 SSU (1000 cSt)

and 1000 rpm . ... 4.4 psi (0.3 bar)
Prassure at inlet port of charge pump

atV =141 85U (30c¢St)................ -3 psig (0.8 bar)

oncoldstart .......................... -7 psig (0.5 bar)

A suction fiiter without bypass and with clogging indicator is
recommended.

Ordering Code Option Number 2*

With porting for external char%e flow filter, this option is achieved
by removing the plug in port Fe and raplacing it with an adapter
sleave. This adapler sleeve allows all of the fluid from the charge
pump to be passed through a customer-supplied, external, low
pressure filter prior to being delivered into the closed loop circuit
via port Fa (G}).

.4§_.___ _@_
@7
65 7 - Fe

N Fa (G}

Filter Connection Port Sizes

Pump Size 40 & 56 90 125

Port Fe 718" 14 UNF  7/8"-14 UNF  1-1/16"-12 UNF
Port Fa (G) 7/8"-14 UNF  1-1/18"-12 UNF 1-1/167-12 UNF
IMPORTANT

Never plug port Fe when the adapter sieeve is fitted as there will
be no internal pressure protection for the charge pump.

-
-, External charge
Q €27 tow filter
- {customer supplied)
|Fa (©)

S

CIRCUIT SCHEMATIC, OPTION NUMBER 2

Recommendations For External Charge Flow Filter

Fluid cleanliness level ......... ... ... .. ... IS0 code 18/15

Pressure drop at filter elament
atV =14188U@30cSty ................ 14.5 psi (1.0 bar)
encoldstart ....... ... ... ... ... . ........ 45 psi (3 bar)
(Valid for speed range Nmin. to Nmax.)

A charge flow filter with bypass and with clogging indicator is racom-
mended. FILTER ELEMENT MUST BE CAPABLE OF WITHSTAN-
DING FULL CHARGE PRESSURE WITHOUT COLLAPSING.

*NOTE: Ordering code option 2 is not available on pumps fitted
with the Speed Sensing Horsepower Limiter, it option 2 is required
along with horsepower limiting, an external limiting valve is need-
ed. Contact Rexroth for details.

Ordering Code Option Number 5
Filtet in charge pressure loop of AA4V. Filter direct mounted to AA4Y

pump.
Contact Rexroth for details and availability of this option.

PRESSURE OVERRIDE

With porting for a pressure override valve (PO.R.). The pressure
override valve varies the swashplate angle as required to limit the
maximum pressure of port A or B. The override valve prevents con-
tinuous dumping of excessive flow at [cad pressure through the
cross port relief valves contained in the pump. This eliminates un-
necessary heating of the oil and protects the pump and motor from
heavy-handed operators, or if the drive stalls causing the pump to
deadhead. The pressure overtide valve should be adjusted to a
pressure 500 psi (34 bar) less than the setting of the main relief
valves and have an adjustment range of 1160-6100 psi (80-420 bar).

Pressure Override Valve

G HVI._T,
— ;_LB
|
S}
-

Variable pump AA4V with hydraulic manual servo control, HW with
pressure override valve (PO.R.)
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Pre-Start & Start-Up Procedure

or

1

Pre-Start Procedure
This should be performed prior to start-up of a new installation,

for a system in which new or overhauled components have been

fitted.

. Ensure that hydraulic reservoir piping and pressure hoses are
cleaned and flushed.

2. Fill the reservoit through fill pump and filter.
3. If there is any doubt regarding the absolute cleanliness of the

system, fit high pressure bi-direction fiters in high pressure lines
as shown in following diagram. These filters are in addition to
the installed suction and return filters,

~ oy Th

0 &

10
1

12
13

14
15

16

17

&
Lo

Bl

. Check that all filters have slements of the correct rating and
the filter housings are filled with the hydraulic fluid to be used
in the system.

. Where possible, fill the high pressure lines.

. Open suction line valves.

. Fill pump and motor cases to the highest case drain or vent
port (marked T or R).

. Check that all pressure connections are secure.

. Ensure all mechanical gearboxes have the correct oil type and
are filled to the prescribed level.

. Fully back off all high pressure relief valves and then reset one
haif turn against the spring.

. Fully back off the charge and pilot pressure relief valves, and
reset two full turns against the spring.

. Fit 10,000 psi pressure gauges to each high pressure line.

. Fit 500 psi pressure gauges to charge and pilot circuits (ports
M1, X3, Xa, Y1, Y2).

. Fit 100 psi pressure gauge to pump case drain port R.

. Fit vacuum gauge to the charge pump suction line as close as
possible to suction port.

. Release brakes and jack up the driving wheels. Winches should
be started without the cable fitted.

. Ensure that the fluid temperaturs in the reservoir is 45°F. or
higher.

Start-Up Procedure

The following procedure has been developed based on experience
with most types of applications, however, certain applications may
require a departure from, or variations to, this procedure.

For the start-up of new or overhauled installations.

1.

B

10.

11.
12.

13.

14.

15.

16,

17.
18.
19.

20,

21.

22.

23.
24,

If the prime mover is:

Internal combustion engine: (diesel, gasoline or LP}—Remave
the coil wire, close the injector rack or leave the gas turned off
and turn the engine over until the charge pressure reaches 50
psi or more.

Electric Motor: Jog the starting circuit until the charge pressure
reaches 50 psi or more.

. Start the prime mover and if poessible, maintain a pump speed

of approximately 750 rpm for 5 minutes. This will allow the
system to be filled.

. Listen for any abnormal noises.
. Check for oil leaks.
. Run prime mover to 1800 rpm. (Adjust to the design speed if

less than 1800 rpm.)

. Set charge and pilot pressure as required for the application.

(Refer to circuit schematic)

. For the HD contro!, bleed the pilot lines by loosening the con-

nections at Y1 and Yz and then actuate the remote control unit
in both directions until oil seeps from the connections.

. Retighten all conneclions.
. Operate control to work the hydrostatic transmission at approx-

imately 20% of maximum speed.

Deaerate system by venting a bleed valve or by cracking the
highest connection until fluid seeps out without bubbles.
Check fluid level and add fluid if necessary.

Continue operating transmission and gradually increase to full
speed, still with no load.

With controls neutralized, check for creep in neutral. If evident,
center the control in accordance with the instructions on Pages
17 and 18.

Check that the controls are connected so that the transmission
operates in the correct direction related to the control input.
Continue to monitor all pressure gauges and correct any
irregularities.

Apply brakes and set high pressure relief valves {and pressure
override if installed) to levels required for the appiication by strok-
ing the pump to approximately 20% of maximum displacement.
See Pages 19 and 20.

Check security of high pressure connections.

Check oil level and temperature.

Remove and inspect high pressure filter elements. Replace with
new eiements.

Operate transmission under no-load conditions for about 15
minutes to stabilize the temperature and remove any residual
air from the fluid.

Again remove and inspect high pressure filter elements. If clean,
tha high pressure, bi-direction filters may be removed from the
circuit. If contamination is still evident, fit new elements and
continue flushing until the system is clean.

Replace the elements in the charge pump suction or pressure
filter, whichever is installed.

Operate the transmission under full and normal load conditions.
Erratic operation may indicate there is still air trapped in the
system. By working the pump control to one or hoth sides the
remaining air can be eliminated. The system is free of air whan
all functions can be operated smoothly and when there is no
foam on the surface of the ¢il in the reservoir (usually less than
1 hour of opearation).

NOTE: If after following the Pre-Start and Start-Up procedures the

transmission does not perform correctly, refer to the rele-
vant sections of the troubleshooting procedures on Pages
14, 15, and 16.

EXROTH
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Diagnostic Ports

HD Control
DIRECTION OF ROTATION CLOCKWISE |COUNTERCLOCKWISE
PILOT PRESSURE AT Y, ! Y, Y, Y2
POSITIONING PRESSURE AT [ Xy, Xa | Xz, Xe| Xi, Xa | Xz, Xa
OUTPUT FLOW FROM PORT | B A A B
WORKING PRESSURE AT My | M Ma Mg
HW Control
DIRECTION OF ROTATION CLOCKWISE | COUNTERCLOCKWISE
LEVER MOVEMENT DIRECTION | a b a b
POSITIONING PRESSURE AT [ Xz, Xo [ X, Xs| Xo, X | Xu, Xs
OUTPUT FLOW FROM PORT | A B B A
WORKING PRESSURE AT Ma | Ms Ms Ma
EL Control
DIRECTION OF ROTATION CLOCKWISE |COUNTERCLOCKWISE
SOLENDID OPERATION a b a b
POSITIONING PRESSURE AT [ X,, Xg Xz, Xa| X1, Xa | Xz Xs B/M'
QUTPUT FLOW FROM PORT | B A A B [
WORKING PRESSURE AT Me | My Ma Me 3:!%.
X3¥1 _ _-SOLENOID @
DA or EL/NP Control cow
DIRECTION OF ROTATION CLOCKWISE | COUNTERCLOCKWISE ]
SOLENOQID OPERATION a b a b cw %a K~ SOLENOID b
POSITIONING PRESSURE AT | Xz, Xa [ X, Xa| Xo, Xa | X1, Xg <" _ Mg
OUTPUT FLOW FROM PORT | A B B A
WORKING PRESSURE AT My | Mo Ms My :_t M,
HM Control
DIRECTION OF ROTATION CLOCKWISE |COUNTERCLOCKWISE
PILOT PRESSURE AT Yy | Y Y, Y
POSITIONING PRESSURE AT | Xy, X3 | X2, Xa| X1, Xa Xz, X4
OUTPUT FLOW FROM PORT | B A A B
WORKING PRESSURE AT Mp | My Ma Mp

NOTE: Pressure gauge connections should be located as close as possible to the pump port being gauged.

Port Designations Pressure Limits

PORT PRESSURE LIMITS
R Case Vent 30 psig
X1 (Xa) Control Pressure 580 psig
Xz (Xa) Control Pressure 580 psig
G Charge Pump Access Port 580 psig
§ Charge Pump Suction Port 14 in. Hg (at start-up)
M, High Pressure at A 6000 psig
Mg High Pressure at B 6000 psig

11
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Diagnostic Ports

X1, Xa

X3, Xa

T1, T2

M., Mg

—Case vent port
All sizes 7/1s"-20 UNF

—Control pressure gauge port (before control
orifices). All sizes 71s"-20 UNF

—Control pressure gauge ports éaﬁar control
orifices). All sizes 71e"-20 UN

—Case drain ports
Sizes 40, 56 7/e"-14 UNF
Size 90 11/18"-12 UNF
Size 125 15/167-12 UNF

—Searvice ports
Sizes 40, 56 SAE 34" - 6000 psi
Size 90 SAE 1” - 6000 psi
Size 125 SAE 11/4” - 6000 psi

—High pressure gauge ports
All sizes The"-20 UNF

Y1, Y2 —Remote hydraulic pilot control ports (HD and

HM control only.) All sizes %/18”-18 UNF

A1, B1 —Auxiliary service ports
All sizes 3/a"-16 UNF
G —Charge pump access port
Sizes 40, 56 T7/s"-14 UNF
Sizes 90, 125 11/16"-12 UNF
S —Charge pump suction port
Sizes 40, 56 7/s"-14 UNF
Sizes 90 13/18"-12 UNF
Sizes 125 15/a"-12 UNF
SiZE 40, 56, 90 SIZE 125
REXROTH
WORLDWIDE HYDRAULICS 12




Troubleshooting Procedure

To aid in troubleshooting, refer to the diagnostic port connections
for test gauge installation information. Procedure assumes gauges
are installed.

This procedure was written to aid the troubleshooter in following
a logical approach to a system fault.

1. TRANSMISSION DOES NOT DRIVE WITH THE PRIME MOVER RUNNING.

1.1 Is there oil in the

reservoir?

1.2 Is engine clutch

engaged?

1.3 Is the hydraulic piping
in accordance with the
hydraulic circuit?

1.4 Is the pump direction of

rotation correct?

1.5 |s there a broken
pipe, loose fitting, or

burst hose?

1.6 Agse the brakes

released?

Charge Pump and Relief Valve:

1.7 ls there any charge
pressure at port G7?

1.8 s the charge pressure
at specification while
the pump is running at

normal operating speed?

1.9 Can the charge pressure
be adjusted at the charge
pressure relief vaiva?
(Refer to retief valve

adjustment.)

Note: It flushing valve is used in circuit, it should be set at 50 psi
less than charge pump relief. Refer to data sheet on flushing valve

No Fill reservoir.
Yes Proceed to step 1.2,

No Engage clutch.
Yes Proceed to step 1.3.

No Correct the piping.
Yes Proceed to step 1.4,

No Fit pump having the
correct direction of
rotation.

Yes Proceed to step 1.5.

No Proceed to step 1.6
Yes Repair the fault.

No Check brake release
circuit or mechanism.
Yes Proceed to step 1.7.

No Proceed to step 1.10.
Yes Proceed to step 1.8
No Proceed to step 1.9.
Yes Proceed to step 1.18.

No Proceed to step 1.10.
Yes Adjust charge pressure
to specification and

proceed to step 1.19.

for information and setting procedure.

1.10 Is suction ling shut-off
valve open?

1.11 Is the charge pump
suction pressure within
recommended limits?

{ —3.2 psig or 65 in,
Hg vacuum.}

1.12 Is suction filter element
plugged?

1.13 Does the reservoir
design ensure that
suction pipe is always
covered with oil?

1.14 Is the suction pipe size
adeguate for the flow?

1.15 Is the reservoir air
breather blocked or
undersized?

1.16 Remove charge pressure
relief valve cartridge and
inspect. |s it damaged?

No Open valve.
Yes Proceed to step 1.11.

No Proceed to step 1.12.
Yas Proceed to step 1.16.

No Proceed to step 1.13
Yes Replace filter element.

No Correct the reservoir
design.
Yes Proceed to step 1.14,

No Run at lower speed and
return to point 1.7, or
rework suction piping.

Yes Proceed to step 1.15.

No Proceed to step 1.16.
Yes Clean or replace air
breather.

No Refit cartridge and
proceed to step 1.17.

Yes Fit a new cartridge
and return to step 1.7.

1.17 Remove and inspect
charge pump assembly.
Is it damaged?

1.18 Is the charge pump
installed for correct
direction of rotation?

Pump Control:

1.19 Is control medium
connected to pump
control?

HD—pilot pressure
HW—maechanical cable
or linkage

EL 12 or 24 volts dc
electrical current

1.20 If variable displacement
motors are installed, is
maximum displacement
selected? (if not done
automatically).

1.21 Actuate the control in
both directions. Does
pump stroke?

1.22 Stroke the pump in both
directions. Do the
pressures at Xa and Xa
alternate between 30 and
250 psi during cycle?

1.23 Is the pressure at port
R less than 21 psi?

1.24 Stroke pump in both
directions. Does any
pressure greater than
350 psi alternate between
ports M, and My?

1.25 Is it possible to adjust
high pressure relief
valves using the -10,000
psi gauges at M, and M,
to monitor pressure?
(Refer to relief valve
adjustment .}

1.26 Actuate control in both
directions. Does
transmission run?

No Proceed to step 1.18.

Yes Repair or replace
damaged components
and return to step 1.7.
Note: replace charge
pump as complete unit.

No Refit charge pump by
rotating pump housing
180° Return to step 1.7.
Yes With proper charge
pressure, and
transmission still does
not operate, proceed
to step 1.19.

No Connect appropriate
medium and check that
control signal is actuaily
being applied to the
controi valve.

Yes Proceed to step 1.20.

No Select maximum
displacement.

Yes Proceed to step 1.21.

No
Yes

Proceed to step 1.22.
Operate the transmission.

No Remove control medule
and replace with new
unit. Repeat step 1.21.

Yes Proceed to step 1.23.

No Repipe pump case drain
line so that case pressure
at port R is less than 21
psi. Return to step 1.21.

Yes Proceed to step 1.24.

No Verify that loading of the
pump will cause system
pressure to increase
above charge pressure.
Proceed to step 1.19.

Yes Proceed to step 1.25

No Replace high pressure
redief valve cartridges and
return o step 1.21.

Adjust high pressure
relief valves to required
or design pressure,
Proceed to step 1.26.

Ye

o

No Check if motor sizing is
adequate for application.
Check for mechanical
faults in the drive beyond
the motor shaft.

Yes Operate the transmission.

13
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Troubleshooting Procedure

2. TRANSMISSION DRIVE IS SLUGGISH OR ERRATIC

2.1 s the control medium in
good condition?

or example: contral
medium is not in good
condition if: HD control—
air in pilot lines
HW control—sticking
cable or linkage
EL control—fluctuating
control current.

2.2 Are the brakes fully

released?

2.3 Are the stroking time
orifices correctly sized

for the application?

2.4 With HD control, is the
control curve of remote
pilot valve correctly

matched to the pump?

No Rectify the control fault.
HD—bleed pilot lines
HW—lubricate or free
the cable or linkage
EL—check control current

Yes Proceed to step 2.2

No Check brake release
circuit or mechanism.

Yes Proceed to step 2.3.

No Remove the plugs in
ports X1 and Xz and
remove control orifices
wtih screwdriver. Try
various sizes until
desired pump stroking
rate is attained.

Yes Procead to step 2.4.

No Change spring to suit.
AA4V pump—curve 05
or 06 of 4TH7 pilot
operator.

Yes Proceed to step 25.

2.5 Does the charge
pressure fluctuate more
than 30 psi when
stroking the pump?

2.6 If the charge pump

output is used to

operate auxiliary
functions, do these
other functions cause
fluctuations in charge
pressure?

Isolate the auxiliary
function and run the
transmission. Are the
charge pressure
fluctuations reduced
or eliminated?

Are there system
pressure fluctuations
which are synchronous
with the charge pressure
fluctuations?

27

2.8

2.8 |f variable displacement
maotor is used, is motor
stroking time correct for

the application?

No Proceed to 2.9.
Yes Proceed to step 2.8

No Proceed to step 2.8
Yes Proceed fo step 2.7

No Proceed to step 2.8,
Yes Opearate transmission
and return to step 2.1.

No Proceed to step 29,

Yes Determine the cause of
systermn pressure
fluctuations.

No Add motor stroking time
adjustment valve to the
variable motor or modify
the control circuit to
provide desired stroking
time.

3. TRANSMISSION DRIVES IN ONE DIRECTION ONLY

3.1 With control lines
switched, does pump
drive in the opposite

diraction only?

3.2 With contrel lines still
switched, does pump
drive in initial direction
only?

3.3 Is there control pressure
or current from both

control lines?

No Proceed to step 3.2.
Yes Control signal from one
side does not work
properly. Repair as

necessary.

No Proceed to step 3.3.

Yes Problem is in one side
of control module or
the pump. Proceed to
step 33.

No Correct control signal
roblem.

Yeos Proceed to step 3.4.

3.4 Check flushing valve (if
installed). Is shuttle spool
stuck in one position?

3.5 Switch relief valves.
Does transmission
drive in the other

direction only?

3.6 Replace control module
and reconnect contrel
lines. Does pump

operate properly?

No (Not installed.)
roceed to step 35.
Yes Remove flushing valve
and clean or replace.

No Proceed to step 36.
Yes Repair or replace relief
valve on non-driving side.

No Replace or repair pump.
Yas Qperate transmission

4, TRANSMISSION DRIVES IN THE WRONG DIRECTION

4.1 Pump with HD control.

4.2 Pump with EL control.

Switch control lines
on ports Yr & Ya.

Switch electrical
connectors on solenoids
A&B

4.3 Pump with HW control.

Rework linkage or cable
to give correct drive
diraction.

5. PUMP DOES NOT FIND OR HOLD NEUTRAL (Also refer to Pages 16 and 17.)

5.1 Does pump return to
neutral with control

lines remaved?

No Proceed to step 5.2.

Yes Check centrol for
electrical signal problem
(EL control), or back
pressura in the pilot
lines {HD control).

5.2 Check mechanical
centering of pump and
contro! per Pages 16
and 17. Does pump
return to neutral with
control lines removed?

No Repair or replace pump.
Yos Replace control module
if needed. Operate

transmission.

REXROTH
WORLDWIDE HYDRALULICS
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Troubleshooting Procedure

6. TRANSMISSION DRIVES AT A HIGH NOISE LEVEL

6.1 Are the drive gearboxes
filed with correct grade
of oil?

6.2 1s the drive coupling
correctly installed and

aligned?

6.3 Is rigid piping connected

to the pump?

No Fill gearbox with correct
grade of cil to the
prescribed level.

Yes Proceed to step 6.2.

No Install coupling per
manufacturer's
instructions and
tolerances.

Yes Proceed to step 6.3.

No Proceed to step 6.4.

Yes Install short length of
hose between pressure
ports of the pump and
the system piping.

6.4 Is the suction pressure
at the charge pump
inlet within recommended
limits?

6.5 Is there air in the
hydraulic cil? This may
be indicated by foaming
or milky colored oil.

6.6 s the hydraulic motor
operating at excessive
speed?

No Return to step 1.7.
Yes Proceed 1o step 65.

No Proceed 10 step 6.6

Yes Deaerate the oil and
inspect system for cause
of air induction.

Yes Check motor sizing in
relation to available oll
flow from the pump.

7. TRANSMISSION OPERATES AT A HIGHER THAN NCRMAL TEMPERATURE

7.1 Is the operating
temperature above
185°F?

7.2 s the hydraulic motor
stalling intermittently?

7.3 Does temperature
remain above 195°F

after cleaning oil cooler?

No 195°F is the upper limit.
If temp. is close to 195°F,
the oil cooler may need
10 be cleaned.

Yes Proceed to step 7.2.

No Proceed to 7.3.

Yes Hydraulic oil is being
heated through system
relief valves. Shut down
system and rectify cause
of the motor stall.

No Operate transmission.
Check oil cooler
more often.

Yes Proceed to step 7.4.

7.4 Check differential
pressure across oil
cooler as compared to
the manufacturer's specs
at charge pump flow.

Is /A P higher than it
should be?

7.5 Disconnect pump case
drain from oil cooler
and check flow from
charge pump. Is flow
narmal?

NOTE: Max. case prassure is 30 psi.

No Proceed to step 75.
Yes Check piping from oil
cooler ta the reservoir.

Check for plugged or
damaged cooler.

No Refer to charge pump
remove and inspection
procedure.

Yes Check oil cooler location.

8. PUMP DOES NOT DEVELOP MAXIMUM HORSEPOWER (FLOW & PRESSURE)

8.1 Does the charge pres-
sure meet spacifications
as measured at port G?

Is the case pressure
less than 30 psi?

8.2

No Resturn to 1.9,
Yes Proceed to 8.2.

No Check sizing of return
lines from T port of
pump and the cooler
sizing related to flow.

Yes Proceed 10 8.3.

8.3 Are the high pressure
relief valves adjusted
to the required pressure
50 that they do not
by-pass?

NOTE: If pressure override valve is fitted to pump, check that
is sufficient for the application.

pressure setting

No Adjust or replace relief
vaive cartridge.
Yes Replace the pump.

15
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Mechanical Centering of Pump

Tha control piston has strong centering springs to ensure that once
the pump is adjusted for neutral position it will always return to
neutral. If an adjustment is necessary follow the steps listed below.

To ensure there will be no control pressure at the control module
during the centering operation, remove the piping assembly. All
sizes require 19mm box wrench.

Plug the control pressure outlet port before running the pump. Block
pump ports A & B, or install a hydraulic motor.

NOTE:

The control pressure outlet port has an M14x1.5 thread. Use a
M14x1.5 plug (Part Nbr 76116-001), or combination of M14x15 to
916—18UNF adapter JPart Nbr 5974-101-002) and 9/16—18UNF
plug, to plug this port during the mechanical centering operation,

Alternate method to neutralize control: Instead of removing control
pipe, connect ports Xa & X4 by means or a low pressure hose.

With pressure gauges instalied at M, and M, as per Page 12, and
with the pump running, loosen the jam nut and turn the adjusting
screw until equal pressure (charge pressure) is registered on the
two gauges. Alternatively, if a hydraulic motor is connected to the
pump, turn the adjusting screw until the metor shaft does not rotate.

Tighten the jam nut, stop the pump drive, remove the plug in the
contral pressure port, open ports A & B, and reinstall the control
prassure pipe.

Alternate method: Remove the low pressure hose connecting ports
X3 & X4 and plug ports Xa & Xa.

Pump Size Allen Wrench Wrench
40 5mm - 17mm
56 S5mm 17mm
a0 émm 19mm
125 smm 22mm
REXROTH
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Hydraulic Centering of Control Modules HD, HW, EL

When control modules are exchanged or replaced, it is generally
necessary to center the new module. This is done by ndnning the
pump with gauges installed at ports Xs and X4, and M, and Mg as
shown on Page 12. Then reiease the jam nut and turn the adjust-
ment screw on top of the control module vaive body.

NOTE:

The adjustment screw is eccentric, therefore, turning more than 90°
in either direction will have no further centering effect and may cause
the control to hind. FOR ALL PUMP SIZES, A SMALL SCREW-
DRIVER AND 10mm WRENCH ARE REQUIRED TO PERFORM
THIS ADJUSTMENT.

Centering the HD Control Module

With zero pifot pressure at both piiot ports Y1 and Yz, neutral posi-
tion of the HD control is correctly adjusted when any or ali of the
following conditions exist:

1. The hydraulic motor does not turn when the brake is released.

2. Charge pressure is registerd equally at ports M, and M when
flow output of the pump is deadheaded against a locked motor
or a valve.

3. Approximately equal control pressures are obtained at control
pressure ports Xa and Xa.

Centering the HW Control Modute

With the control lever allowed 1o freely spring to its center position,
the HW control module is correctly adjusted when any or all of the
fallowing conditions exist:

1. The hydraulic motor does not turn when the brake is released.

2. Charge pressure is registered equally at ports M, and M, when
flow output of the pump is deadheaded against a locked motor
or a valve.

3. Approximately equal control pressures are obtained at control
pressure ports Xa and Xa.

Centering the EL Control Module

With no electrical signal to solencids A and B (remove both plug-
in connectors}), the EL control module is correctly adjusted when
any or all of the following conditions exist:

1. The hydraulic moter does not turn when the brake is released.

2. Charge pressure is registered squally at ports M, and M; when
flow output of the pump is deadheaded against a lockeg motor
or a valve.

3. Approximately equal control pressures are obtained at control
pressure ports Xa and Xa,

If difficulties are encountered in obtaining neutral position of the
HD or EL control modules, check that the ends of the control spring
are correctly located in the grooves near the end of the feadback
lever arms.

FEEDBACK
SPRING

: VLEVER
??.\_:‘_.. = -‘-9' ARM
~>I ' 1)
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Removal and Adjustment of Relief Valves

Pump System Relief Charge Reliet
Size Wrench Size Assembly Torque Wrench Size
40 27mm 100 Ft.-b, 22mm
56 27mm 100 Ft.-b. 22mm
a0 36mm 125 Ft.-Ib. 27mm
125 30mm 180 Ft.-Ib. 36mm

e Wimrn e R P

Removai of combination high prassure relief/makeup check valve  Removal of charge pressure relief valve.
cartridge.

Inspect valves and seals for wear or damage. Replace seal-lock
nut {1) and O-rings if there are signs of wear or damage. Seal-lock
nuts are included in the seal kit.

NOTE:
Certain relief valves have limited adjustment ranges. Refer to the
ordering code on Page 4 for the relief valve pressure range of your
pump.

All relief valve adjustrments to be done with 3mm allen wrench and 10mm box wrench, except for
new design size 90 system reliefs which use a 5mm allen wrench and a 17mm box wrench.

Adjustment of charge pressure relief valve, Pressure gauge atport  Adjustment of high pressure relief valves. Pressure gauges at ports
G as shown on Page 12. Run pump at normat operafing spead in M, and M, as shown on Page 12. Run the pump at normal
neutral and adjust pressure to specification. operating speed. Stroke the pump to approx. 200 of maximum

NOTE: If pump is equipped with P.0.R. (Pressure Override) valve, ~diSPlacement and adjust pressure as required.

see Page 19 for proper adjustment procedure. NOTE: Flow must not spill over high pressure relief valves for
more than 10 seconds.

REXROTH
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Adjustment of Pressure Override Valve

Function of Pressure Override

The pressure overtide valve varies the swashplate angle, as re-
quired, to limit the maximum pressure at port A or 8. The override
valve prevents continuous dumping of excessive flow at load
pressure through the cross port relief valves contained in the pump.
This eliminates unnecessary heating of the il and protects the pump
and motor from heavy-handed operators ar, if the drive stalls caus-
ing the pump to deadhead. The pressure override valve should be
adjusted to a pressure 500 psi less than the setting of the main
relief valves.

Adjustment Procedure

Following is a suggested procedure for adjusting the PO.R. It is
assumed that high pressure gauges are connected to ports M,
and My as shown on Page 12. Some applications may require a
slight 3eparture from the procedure.

1. Block the cutput flow from the high pressure ports A & B, or lock
the hydrautic meotor by applying the brake,

2. Using a 3mm allen wrench, turn both high pressure relief valve
adjusting screws counterclockwise until the spring tension is com-
pletely relieved, then turn both adjusting screws one full turn
clockwise.

3. Turn the POLR. adjusting screw in (clockwise) until firm resistance
is encountered. Do not force the adjustment beyond this point.

4, Stroke the pump to approximately 20 percent of full flow in one
direction and adjust the high pressure relief valve for that flow
direction to a pressure which is 500 psi higher than the required
P.O.R. pressure setting.

5. Repeat step 4 for the opposite direction of flow.

NOTE:

Perform steps 4 & 5 as quickly as possible to prevent overheating
of the pump. Flow must not be permitted to spill over the high
pressure relief valves for longer than 10 seconds, especially at higher
pressures.

6. Neutralize the pump control and turn P.O.R. adjusting screw
counterclockwise, all the way out.

7. Stroke the pump fuily in either direction, then turn the P.Q.R. ad-
justing screw in (clockwise) until the desired pressure setting is
achieved.

8. Stroke the pump for opposite flow direction to that used in step
7 and check the operation of the PO.R. Equal maximum
pressures should be seen both sides of center.

NOTE: All adjustments require a 3mm allen wrench and 10mm
box wrench except for new design size 90 system reliefs
which use a 5mm allen wrench and 17mm box wrench

Adjustment of PO.R. valve on pumps with remote hydraulic pilot
control, type HD, and proportional electric control, type EL.
{lllustrated}.

Adjustment of integral P.O.R. valve on pumps fitted with rotary
manual serva control, type HW.

Circuit schematic of AA4V hydrostatic transmission pump with PO.R.
HD control is shown. Other control types use same PO.R.
schematic.

REXROTH
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Removal and Inspection of Charge Pump

Before removing cap screws, mark the position of the charge pump
housing and separator plate in relation to the port block.

NOTE:

Charge pumps are the same for right and left hand rotation pumps.
However, charge pump must he mounted with ¢orrect orientation
or charge pump will not supply oil into closed loop.

Loosen screws with metric alten wrench.

Pump Size Wrench Size
40 smm allen
56 8mm allen
90 6mm allen
125 8mm allen

Remove charge pump housing and inspect for wear or damage to
gear set and O-ring seal. Grease O-ring prior to reassembly.

Be sure O-ring is completely seated in groove.

Withdraw pinion shaft and inspect gear teeth and bearing surfaces
for abnormal wear.

When reassembling, make sure chamfer (on outer edge of driven
gear) goes down into charge pump housing.

Terque values for bolts when replacing charge pump.

Pump Size Torque (In-lb)
40 220
56 220
90 220
125 440

NOTE:

If serious wear or damge has occured o one component, the com-
plete charge pump assembly must be replaced because they are
matched componsnts.

REXROTH
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Replacement of Shaft Seal

Remove the retaining ring with snap ring pliers.

With two screw drivers, carefully pry up on shaft seal housing to
remaove.

Replace O-ring and radial seal. Lubricate parts before assembly.

Re-install retaining ring.

NOTE:

On the size 125 pump, use care when replacing the shaft ssal. The
Q.D. of the pump drive shaft is approximately the same diameter
as the seal |.D., and therefore, the seal could be damaged when
sliding over the spline surfaces.

REXROTH
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Routine Maintenance and Hydraulic Fluids

Routine Maintenance

The AA4V variable pumps are relatively maintenance free.
Maintenance work is confined to the system by way of 0il changes
and renawal of filter elements. Both of these measures promote
systam cleaniiness. Monitoring and periodic maintenance of the
system can prevent premature breakdowns and rapairs. Under nor-
mal application conditions, the following maintenance intervals are
suggested:

1. Renewal of Filter Elements

a, After commissioning

b. After 500 operating hours

¢. Thereafter during an oil change

d. With suction filtration, the filter slement should be renewed
as soon as a charge pump inlet pressure of less than -3.2
psig (0.8 bar absolute) becomes evident with the transmis-
sion in warm running condition (indicates contiamination).

e, With charge flow filtration, watch for high pressure differen-
tial across the filter elemant. {Refer to filter manufacturer’s
specifications}

Caution: Only filter elements capable of meeting or exceeding
the fluid cleanliness level requirement {ref. p. 9) should be
used.

Note: Paper inserts cannol be cleaned; use throw-away car-
tridge {maintain a stock).

2. Hydraulic Oll Change
a. After 500 operating hours {15t cil change)
b. After 2000 operating hours (2nd oil changs)
¢. Thereafter every 2000 operating hours or annually irrespec-
tive of operating hours achieved

The oil change should be carried out with the system in warm run-
ning condition. Befare re-filling, the reservoir should be cleaned
to remove any oil sludge.

Caution: Rags or other threading material must not be used.

Note: The recommended interval between oil changes is based on
various factors and should be carried out according to the type ot
fluid, the degree of aging, and contamination of the fluid. The water
content is also a contributory factor.

Under application conditions with a heavy occurrence of dust or
severe temperature fluctuations, the intervals between oil changes
should be shortened accordingly.

Caution: Practical experience shows that most maintenance er-
rors occur during an oil change due to:
a. Use of an unsuitable hydraulic oil
b. Use of oil contaminatad due to fauity storage
c. Failure to clean reservoir
d. Inadequate cleanliness when filling (dirty drums or
containers)

3. Leakage Inspection
1. After commissioning
2. The complete transmission (pump, motor and all pipelines,
filters, valves, etc.) should be checked for leakage at regular
intervails.

Caution: Leaking joints and connections must only be
tightened in pressureless conditions.

4. Cleanliness Inspection

The oil tank breather should be regularly cleaned of dirt and dust
to prevent clogging. The cooling surfaces should be cleaned at the
same time.

Caution: If hose couplings are used in the high pressure lines,
it is imperative that the utmost care be taken that no
foreign bodies infiltrate the oil circuit when coupling
and uncoupling {danger of damage to rolary group,
and even possibility of total breakdown).

5. Oll Level inspection
Inspect ol level in reservoir after commissioning, thereafter daily.

Caution: Top up only with specified oil type.
Do not mix fluids.

Hydraulic Fluids

Mast good quality, mineral oil based, hydraulic fluids exhibiting the
following characteristics are suitable for use in a Rexroth hydro-
static transmission,

Good antiwear performance

Resistant to oxidation degredation

Protection against rust and corrosion

Resistance to foaming

Ability to separate water rapidly

Suitable for widely varying temperature conditions
Good low temperature flow properties

Retains viscocity-temperature characteristics in service
Univarsally available

The prime consideration in the selection of hydraulic fluid is the
expected cil temperature extremes that will be experienced in ser-
vice. These extremes should be considered when selecting a fluid
so that the most suitable temperature—viscasity characteristics—
are obtained.

The fluid chosen should permit the system to operate within the
following viscosity ranges.

Maximum viscosity at start-up 4600 SUS
(1000 ¢St

Normal operating viscosity range 66-464 SU
(12-100 cSt}
Optimum viscosity range 81-141 SUS
(16-30 ¢St

Absolute minimum viscosity 60 SU
(10 ¢8Y)

When the fluid viscosity is greater than 1000 SUS (216 cSt) the
transmission should be operated at reduced speed until the oil has
been warmed to a temperature of 40°F. (4.5°C).

For applications that will operate near the extremes of viscosity
and/or temperature, the fluid manufacturer should be consulted for
assistance in selection of the most suitable type and grade of fluid
for your application.

Raxroth strongly recommends the selection and use of fluids from
reputable and established suppliers.

REXROTH
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Replacement Subassemblies & Parts

Control Module Size

The servo feedback lever length (dimension “A”") varies with pump
size. The dimension can be checked to determine the control

module size.
Pump Size “A’" Dimension (In.)
AD .85
56 1.03
S0 1.25
125 1.43
Remote Hydraulic Pitot Control
Modute, Type HD*
Pump Size Part No.
40 5411-5652-001
56 5421-552-001
90 5441-552-001
125 5451-552-001

Manual Rotary Servo Control

Module, Type HW*

Pump Size Part No.
40 5412-552-001
56 5422-552-001
90 5442-552.001
125 5452-552-001
Proportional Electric Control
Module, Type EL’
Pump 24 Voit DC 12 Volt DC
Size Part No. Part No.
40 5413-552-001 5413-552-002
56 5423-552-001 5423-552-002
90 5443-552-001 5443-552-002
125 5453-552-001 5453-552-002

Non-Proportional Electric Control*

Pump 24 Volt DC 12 Volt DC

Size Part No. Part No.
With PO.R. 5406-552-003 5406-552-004
Without P.O.R. 5406-552-001 5406-552-002

Without Control Module
With P.O.R., Type HM"

Ref. Control
Module

Al

Pump Size

Part No.

All

5407-552-001

*All control module mounting bolts require a Smm allen wrench and

a torque of 90 in-Ibs.

23
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Replacement Subassemblies & Parts

Proportional Solenoids

Pump 24 Volt DC 12 Volt DC
Size Part No. Part No.
All 5403-580-001 5403-580-002
Non-Proportional Solenoids
Pump 24 volt DC 12 Voit DC
Size Part No. Part No.
All 5406-580-001 5408-580-002
Plug-In Connectors
Pump Solenoid A Solenoid B
Size Gray Color Black Color
All 5400-085-001 5400-085-002
Ammeter With Sandwich Plug
Pump Size Part No.

All EL. Controls

5956-001-018

Conversion Kit

OV Control
Pump Size Part No.
All 5404-635-001

Pressure Qverride Valve (P.O.R.)
For HD & EL Controls (includes gasket & bolts)

Pump Size

Part No.

All

5400-552-002

NOTE: A new control pipe and a hi‘gh pressure pipe is required with
the PO.R. These can be found on Page 25.

Gasket Only (for POR.)

Pump Slze Part No.

All 5400-082-002

NOTE: This is not the same gasket used on other control module
kits. Control module gasket can be ordered from Page 26.

Manual Rotary Servo Control (HW)
Module With Integral P.O.R.

Pump Size Part No.
40 5412-552-002
56 5422-552-002
80 5442-552-002
125 5452-552-002
REXROTH
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Replacement Subassemblies & Parts

Control Pipe With Fittings

Pump HD & EL HwW

Size P.0.R. Controls Control
40 WITHOUT 5410-635-001 5412-635-001
WITH 5410-635-004 5410-635-004
56 WITHOUT 5420-635-001 5422-635-001
WITH 5420-635-004 5420-635-004
a0 WITHOUT 5440-635-001 5442-635-001
WITH 5440-635-004 5440-635-004
125 WITHOQUT 5450-635-001 5452-635-001
WITH 5450-635-004 5450-635-004

High Pressure Pipe With Fittings
P.O.R. To Check Valves

Pump Size Part No.
40 5410-835-005
56 5420-635-005
90 5440-635-007
125 5450-635-005
Charge Pump
Pump Size Part No.
40 5410-430-001
56 5420-430-001
90 5440-430-001
125 5450-430-001

Relief Valve Cartridge

Pump Main Relief Charge Relief
Size Pressure Range Part No. Part No.
10 2600-6G00 psi 5400-566-011 5400.566-004
1160-4640 psi 5400-566-013 R
- 2600-6000 psi 5400-566-011 5400.566.004
1160-4640 psi | 5400-566-013 e
; 2600-6000 psi 5400-566-012
i) : 5440-566-007
1160-4640 psi 5400-566-012
2600-6000 psi 5450-566-006
125 - 5450-566-007
i 1160-4640 psi 5450-566-008

NQOTE: Maximum setting on charge relief is 580 psi,

T

Sizes 40, 56, & 90

Size 125

Charge Pressure
Relief Valve

Main High Pressure
Relief Valves

=g
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Replacement Subassemblies & Parts

Sleeve Adapter For

External Charge Flow Filtering

Pump Size Part No.
40 5400-083-001
56 5400-083-001
90 5440-083-001
125 5450-083-001
Stroking Time Orifices
Size Part No.
0.7 H156481
0.8 H156492
1.0 H156493
1.2 H156494 “
1.4 H156495 '
Seal Kits
Pump Size Part No.
40 5410-635-002 Control Module
56 5420-635-002 Gasket
80 5440-635-002
125 5450-635-002 O QO 8 O
5680
Shaft Seal Only OO0 OO
Pump Slze Part No.
40 5000-076-023
56 5000-076-021
90 5000-076-015
125 5000-076-004
Control Module Gasket Only Shaft Seal
Pump Size Part No.
Al 5400-082-001
REXROTH
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Through Drive Conversion Kit & Parts

Through Drive Conversion Kits

Pump Size
Through drive 40 56 20 125
SAE A (Code C) 5410-635-003 5420-635-003 5440-635-003 5450-635-010
SAE B (Code G) 5410-635-010 5420-635-010 5440-635-005 5450-635-003
SAE B-B (Code J) 5410-635-011 5420-635-011 5440-635-012 5450-635-012
SAE C (Code M) 5440-635-015 5450-635-014
Through Drive Charge Pump
Pump Size
Through drive 40 56 90 125
SAE A (Code C} 5410-430-003 5420-430-003 5440-430-003 5450-430-005
SAE B (Code G) 5410-430-004 5420-430-004 5440-430-004 5450-430-003
SAE B-B (Code J) 5410-430-004 5420-430-004 5440-430-004 5450-430-006
SAE C {Code M) 5440-430-005 5450-430-007
Adapter Flange Kit
Pump Size
Through drive 40 56 90 125
SAE A (Code C) 5410-635-008 5420-635-008 5440-635-010 5450-635-008
SAE B (Code G) 5410-635-009 5420-635-009 5440-635-011 5450-635-009
SAE B-B (Code J) 5410-635-012 5420-635-012 5440-635-013 5450-635-013
SAE C (Code M) 5440-635-014 5450-635-015

NOTE:

Kit includes baolts, O-rings and spline adapter (if required) to mount flange to through drive charge pump.

27

REXROTH

WORLGWIDE HYDRAULICS




Ordering of AA4V Subassemblies

For Hex:joth to supply the correct parts for your unit, please include all of the following information with your
parts order.

TYPE CODE
TYPE NUMBER
SERIAL NUMBER
PART NUMBER
PART NAME

Due to modifications and improvements to our products, minor changes can occur 1o the parts, even though
the type code may not nacessarily reflect these changes. The type number and serial number will guarantee
that the correct parts for your unit are supplied.

O  HYDROMATIK GMBH O
ULM {DONAU)

THE REXROQTH CORP. WCOSTER. QHIO

MINERAL
| oIl

o o

ORDERING EXAMPLE

To order a replacement charge pump for an AA4V hydrostatic transmission pump having the above nameplate,
the following information would be required. :

+ Type Code AAAVOOHDIR31MM
+ Type Number  233.22.15.23

+ Serial Number 1127809

* Part Number  5440-430-001

* Part Name Charge pump

+ This information is taken from the nameplate on the pump.
*This information is taken from Pages 23 through 27 of this publication.

REXROTH

WORLDWIDE HYDRAULICS

28



RA 06 200/1.86

Hydrostatic Transmission Pump RA

Type AA4V 06 200/5.89
REXROTH Controls HD, HW, EL, OV, & HM

Replaces: 1.86

Sizes 40 to 125| Up to 6000 psi | 2.44 to 7.63 in¥rev.

Description

The AA4V is a swashplate design, variable displacement, The pump design incorporates a charge pump, a charge
over center, axial piston pump that has been designed pressure relief valve, and two combination high pressure
exclusively for closed circuit hydrostatic transmissions relief and make-up check valves.

where a self-contained pump package is required.

Features * SAE mounting flange and

« High power to weight ratio ¢ ‘‘State of the art’ design spline shaft

« High volumetric efficiency due s Compact size ¢ SAE high pressure and threaded ports
to the spherical control plate. « Lightweight s High strength cast iron housing

* Heavy duty service capability * Low noise levels * Many control options available

Construction

E' : @ Stroking time orifice (2 per pump)
8 @ @ Control piston

j. . —— ‘ @ Heavy duty roller bearings

‘ B o S 5 A @ Rocker cam swashplate

Q —3 @ Inclined pistons

| |

! i Spherical control plate
gl i ' C _ @ Control madule

Al S e ' ' : Spline coupling

. ) ; . Internal gear charge pump

FLUID POWER REXROTH 1
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RA 06 200/1.86

Type Code
|}
AA4V|S6|EL|1|R[{3|0|2]0]|1]|0/12VDC-TP-CV
Modesl [ Additional Informatlon
Axial Pistqn, {in clear text)
Variable Displacement 1) For EL control, advise
Pump required control voltage.
Si Standard =24 VDC volts DC
ze Optional =12 VDC voits DC
2 44 indirev 2) For tamper proof caps on
40 cmYrev adjustment screws show TP.
42 in3 3) For P.O.R. checks but with-
gs %g”:"r;v 5 gut the tF'CIJFlt sthow_ tC:

. or neutral start switc
gb4?:rl1?37r§vv (MW controt only) show NSS.
763 in 5) For larger charge pumgp
125 cl:pn’;fgv (size 40 only) show LCP.

6) For viton shaft seal
Controls show V.

7y For auxiliary Y-Port for
Remote hydraulic pilot remote inching show Y.
Manual rotary servo Pressure Override (P.O.R.) Option

Without pressure override E

With pressure override EI
(Pressure override is standard with

HM control)
High Pressure Relief Vaives

With pilot operated relief valves
adjustable in range of 2600 to ED
6000 psi (Standard design)

With pilot operated relief valves
adjustabie in range of 1160 to E
2600 psi.

Proportional electric

m
-

4 H| OB H| EEEREE, EEEEE

Non-proportional Electric
Without control module

Without control module
with P.O.R.

Design Series No.
Sizes, 40, 56, 90 & 125

Direction of Rotation

Spesd Sensing Horsepower Limiter

Right hand (clockwise) For use with diesel or gasoline engines

only. Not available with OV control.

Without S.8.H.L. control cartridge
(Standard design}) II]

For S.5.H.L. see brochure RADB202

Left hand {counter-clockwise)

(As viewed at shaft end)}

Mounting Configuration

Fllter Port Options

With porting for suction
Filter Only (Standard)

Sizes 40 and 56, SAE ‘C' 2-bolt
Flange, 14T, 12/24 Pitch, 30°
Involute, Tol. CL.5, Spline
Shaft.

ANS! B92.1a

With porting for external

charge flow filter

Size 90 SAE ‘D’ 2-bolt Flange {if external charge flow filtration
14T, 12/24 Pitch, 30° Involute, is required with S.8.H.L., contact

Tol. CL.5, Spline Shaft. Rexroth for details)

ANSI BS2.1a With direct mounted filter
{supplied with AA4V)

Size 125, SAE ‘D' 2-bolt Flange, Contact Rexroth for details
13T, 8/16 Pitch, 30° Involute, E and availability

Tol. CL.5, Spline Shaft.
ANSI B92.1a

HH

H

Through Drive For Auxillary Pump**

Without through drive for auxiliary
**Refer to the relevant data sheet for torque limitations and pump

dimensional details of through drive
Without charge pump &
without through drive

With charge pump & SAE A,
2-bolt through drive

- VDC-TP-
Model Number Example—AA4V56EL1R302010/12VDC-TP-CV With charge pump & SAE B,

[ E EEH

Variable displacement hydrostatic transmission pump, type X -

AA4V.’size 56,1 remote prgportional Sekeé:tgc control (1ﬂ2VDC) 2-bolt through drive

control, series 1, right-hand rotation, ‘C' mounting flange, .
14 teeth—12/24 pitch, spline shaft, porting for external charge gétcl)}tc““argguegﬁ%rnee& SAE B-B,
flow filter, relief valve adjustment rang? of 2600 tod?DOO psi, ’

without pressure override, tamper proof caps on adjustment :

screws and with high pressure shuttle checks. g‘_’ggncthh"’rg%egﬁud'ﬂe:‘ SAEC,

Size 90 & 125 Only.
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RA 06 200/1.86

Technical Details

General Specifications AA4V Pump

SPECIRCATION Uit ARAVAD | AAAVSE | ARAVID | RA4V12S
in'/rev 2.44 3.42 §.49 7.63

Displacement

cminey 0 58 0 128
Nominai flow at gpm 10.56 | 14.80 | 23.77 | 33.00
1000 rpm Timin 40 | 56 90 125

psi 5000 | 6000 | 6000 6000
hor 414 414 414 414
Ib /100 psi| 3.23 4,53 7.28 10.12
N 0.63 | 0.09 1.44 1.9
Maximum allowable Ib # 305 38 473 1007

Maximum Pressure

Torque constant

shaft torque L] e 57 41 1367
Maximum drive speed pm a700 | 3400 | 2900 | 2500
Minimum drive speed pm 500 500 §00 500
Weight (approx. Varies Ibs B4 17 12 154
with control type) Kg 3B 5t 70
Moment of nerba Ib-in? 16.72 | 29.01 | 539.73 102.4
Ko 0.0048 | 0.0883 | 80173 | 002
Maximum case pressure pi 2 29 29 2
ot 2 2 2 2
Maximum permissable Fp, Ibs 337 494 786 1078
external toading of 47 N 1500 | 2200 | asee | 4800
the drive shait F.:‘#ﬂ» Fg i 809 1124 1798 2472
2N " 3600 | seec | seeq | 11,000

Charge Pump

inyrev | 051 | 070 | 116 | 161

Displacemant
owtine [ X} 114 1.8 8.4
Nominal flow at opm 2.20 3.03 5.02 6.97
1000 rpm Hmin, 8.4 1.4 190 nd
L] 320 320 20
Nominal pressure e 20 | 3
b n 2 n 22
Maximum pressure psi 580 580 5a0 580
or 8 48 L] ! ]
Minimum inket pressure psig 3.2 -3.2 3.2 3.2

(at normal aperating temp.) far{sbeuiuie); 0.8 [ 2] 08 a8
SIZES 71 & 250 ARE DETAIED IN RA 06210

Description . . . The AA4V is a swashplate design, variable
displacement, over center, axial piston pump manufactured
ty the Hydromatik Division of Rexroth.

The AA4V has been designed exclusively for closed circuil
hydrostatic transmissions where a self-contained pump
package is required. The pump design incorporates a charge
pump, a charge pressure relief valve, and twe combination
high pressure relief and make-up check vaives.

The control options are of modular design to allow inter-
changeability without aitering the basic pump. The three
basic displacement controls are:

remote hydraulic pilot (type HD}
manual rotary servo (type HW)
progortional electric (type EL})

A complete range of control accessories is available to
extend the control versatility of this pump.

Instailation . . . . . the AA4V pump may be mounted in any
position around the horizontal axis. The horizontal axis (drive
shafty may be tilted to 153° in either direction from the
harizental.

The AA4V transmission pump is usually face mounted to a
drive gear box with the shaft engaging a mating female
splined gear hub, or spline adapter. The large drive shaft
bearings permit the pump to be driven by vee or toothed belt
drives. The case drain line shouid be connected 1o the
highest case drain port (T, or T,) so that the pump case
always remains full of oil. The case drain return piping, or
hose, should be sized to accept the full flow of the charge
pump at the maximum anticipated drive speed.

For mobile applications the oil reservoir capacity required (in
US gallons) is generally .75 to 1 times the charge pump flow
(in US gallons per minute) for a cne pump, one motor trans-

mission. The heat exchanger should be located between the
pump case drain and the reservoir, and sized 1o accep! the
full flow of the charge pump at the maximum anticipated
drive speed.

Flushing Circuit . . . When one variable pump and one motor
is used, a flushing valve is not normally required unless
continuous high speed and/or high pressure is anticipated.
In this case, flushing may be required through the motor
case as well as the pump case (see note below)

Whenever any type of valves, such as directional control
valves or flow divider valves, are used in the closed loop
circuit, a system flushing valve is recommended.

NQTE: All charge pump flow must flow through the pump
case when the transmission is in neutral and the pump is
rotating. If a circuit tlushing valve (hot oil shuttle valve) is
used, the outlet port of this valve must be connected to the
lower case drain port of the pump, as shown in the following
circuit diagram.

= A

T, or T, Part Numbers:
5921-001-001 (metric)
5921-001-003 (SAE)

Flitration....There are 3 options available for the filtration of
the hydraulic fluid used in the AA4Y pump.

a) a suction filter between the oil reservoir and the charge
pump.
bj an external low pressure charge flow filter (customer sup-
plied) between the charge pump and make up check valves.
c)a huilt on low pressure, charge flow filter between the
charge pump and make up check valves. {contact Rexroth for
details and availability)
Option (b} is recommended, however, the final decision is with
the pump user, based on the application.
See page 15 of this brochure for details of the above 3 options.
Fluld Recommendations _ . . the AA4V pumps are supplied as
standard for use with good quality, petroleum based,
hydraulic fluids.
The prime consideration in the selection of a hydraulic fluid,
is the expected oil temperature extremes that will be
experienced in service. These extremes will govern the
selection of a fluid with the most suitable temperature-
viscosity characteristics,
When there is a question of the suitability of a particular
fluid, or for applications which will operate near the extremes
of viscosity or temperature, the oil manufacturer should be
consulted.
Viscosity Ranges . . . the hydraulic fluid selected should
operate with the following viscosity ranges.
Maximum viscosity at start-up 4600 SSU (1000 ¢St
Normal operating viscosity range 66-464 SSU (12-100 ¢St)
Optimum viscosity range 81-141 SSU {16-30 cSt)
Absolute minimum viscosity 60 SSU (10 cSt)
Operating Temperature ... -13°F to + 195°F (-25°C to 80°C).
The temperature level of a particular system is normally
measured at the pump or motor case drain. This temperature
is then used to establish the cooling requirements for the
system.
Start-Up . . . the pump case must be filled with oil, and where
possible, all piping and hoses should be filled with oil prior to
the first start-up.
The pump control should be set at zero stroke for start-up.
Before running the pump at full speed the drive should be
jogged until a charge pressure of at least 50 psi is es-
tablished.
Applications vary and therefore the most suitable start-up
method should be selected for the application.
MORE DETAILED INFORMATION ON MOUNTING POSITION,
INSTALLATION, FILTRATION, FLUDS AND START-UP PRO-
CEDURES, IS AVAILABLE IN A SEPARATE PUBLICATION
TITLED *AA4V APPLICATION AND SERVICE MANUAL'.
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RA 06 200/1.86

Control Description

Remote Hydraulic Pilot Control, Type HD
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The flow output of the pump is infinitely varied in the range of
0 to 100%, proportional to a low pressure pilot signal, in the
range of 85 to 260 psi, applied at port Y, or Y,.

The pilot signal, which originates from an external, remote
source, is pressure only. Fiow is negligible as the pilot signal
is only acting on the spool of the control valve.

This spool then directs control oil, in and out of the control
cylinder to stroke the pump as required.

A feedback lever, connected to the contro! piston, maintains
the pump flow for any given pilot signal.

With no command signal at Y, or Y,, the control is in the
nautral (zero flow) position preventing transmission output.

The REXAROTH TH?7 remote control, lever and foot pedal
operated pilot valves, may be used directly with this pump
control.

Flow as % of
max. delivery

Flow as % of
max. delivery

- 1

Pilot pressure 143
at port Y, o
0

100%—- 80— 80 + 40 4 20 T G120 - 40 |- 80 — 804
Pilot pressure s
at port Y, 148
00
L 280
gt )

STANDARD STROKING TIMES | 40 | 56 [ 90 | 125

Zero to max. displ. {sec) | 10 [10]|12]12

Max. displ. to zero (sec) | 10 |10 ]|12] 12

"“Faster or slower stroking times are possible by changing the
size of the stroking time orifices™

PORT DESIGNATIONS & SIZES Size 40 & 56 Size 90 Size 125
A B — Service ports SAE 3/4"-8000 psi SAE 1"-8000 psi SAE 1% "-6000 psi
A,, B, — Auxiliary service ports 3/4 "-16 UNF 3/4 "-16 UNF 3/4"-16 UNF
S — Charge pump suction port 7/8 "-14 UNF 1-316"-12 UNF 1-5/8"-12 UNF
G — Charge pump access port 7/8 "-14 UNF 1-1/16"-12 UNF 1-1/16"-12 UNF
T, 7T, — Case drain ports 7/8 "-14 UNF 1-1116"-12 UNF 1-5/16”-12 UNF
Ma, Mp High pressure gage ports 7/16"-20 UNF 7/116"-20 UNF 7116720 UNF
R — Case vent port 7M167-20 UNF 7167-20 UNF 71167-20 UNF
X,, X; — Control pressure gage ports 76720 UNF 7116"-20 UNF 7116"-20 UNF
{before controi orifices)
Xy X, — Control Pressure gage poris 7/16"-20 UNF 7/167-20 UNF 7/16'"-20 UNF
(after control crifices)
Y,, Yy — Pilot pressure ports 9/16"-18 UNF 9/16"-18 UNF 9/16"-20 UNF

4 REXROTH
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RA 06 200/5.89

Instailation Dimensions

Pump Sizes 40, 56, 90 and 125 With HD Control

295"

SUCTION PORT, SIZE 125.

FLOW DIRECTION WITH*
PILOT PRESSURE AT Y,
{CW ROTATION)

-—B,——-"—B,—b

S sizes wwo

FLOW DIRECTION WITH"

PILOT PRESSURE AT Y,
{CW ROTATION)

r—C 5 J

=] 1,
= =) g
i
1 =
=3 |
—.!-; Py
ey ———
--—.-w.ﬂz ﬁ__,_l
‘EL‘_A3_’1 :gJCJI’A#IGAL c!zfa'iﬂiﬂﬂ
A I
|
A"l

*Note:

-As-- i
A, — A!O

Ag
[ e Ay

A,

Flow direction is reversed with CCW rotation.

Size A, A, A, A, A, A, A, A, A A, A, A; A, A, A, A, A, A, B, B, B, B, B B B
11.22 3.31 1.81 051 1.89 500 220 049 7.82 500 539 270 457 185 — 851 354 7,14 930 800 220 205 030 09 051
285 84 45 13 4B 127 56 125 19861271 137 685 116 47 — 2161 898 UNC-2B 23612031 56 52 75 245 13
12.05 367 205 059 189 500 220 049 841 560 598 299 457 215 — 9.10 3.88 7,14 989 859 244 228 018 1.08 0.39
306 833 52 15 48 127 56 125 21371422 152 76 116 545 — 231.2 985 UNC.2B 251.22182 82 58 45 275 10

0 13.39 429 228 067 180 600 220 049 965 B57 650 3.25 512 232 — 1033 443 7,14 1130 969 283 268 002 124 024
340 107 58 17 48 1524 56 125 245 187 185 825 130 59 — 26251125 UNC-2B 287 246 72 €8 05 N5 8

25 1537 4.76 258 0.79 264 600 293 049 1073 7.19 748 3.74 591 260 016 1159 486 %11 12701073 315 295 — 140 —
3905 121 655 20 67 1524 745 125 27251825 190 95 150 66 4 208451235 UNC-2B 32252725 B0 75 — 355 ~—

Size B, B, B, B, B8, B, B B, B, C ¢ € ¢ ¢ ¢ ¢ € & €, C, C; Cs Cu Cy
407 258 195 075 0.94 2.00 %16 UNC 426 7.41 839 713 205 209 250 268 310 144 280 470 069 337 350 1.34 248
1004 655 405 19 238 508 OOGSDEEF108.2180.1 213 18t 52 53 838 68 786 5 71 1103 175 856 80 34 63
444 258 207 075 094 200 ¥%16UNC 4.26 800 839 7.13 205 209 281 280 3.44 150 3.07 512 063 361 374 134 268
1127 665 525 10 238 S08 0C3IDEEP 10822032 213 181 82 53 715 71 875 38 78 13 175 916 8 M @
498 258 244 088 1.09 2.25 7,14 UNC 474 906 10.51 8.00 232 236 3.0%3 3.09 400 167 3.54 587 0.81 408 441 134 207
1284 055 62 25 278 572 QG3DEEP 1205 230 267 2200 590 60 785 785 101.5 425 90 148 200 1036 112 M4 78

125 553 258 268 126 1.25 263 %13 UNC 522 998 10.51 9.00 ol 268 354 — 443 181 3.84 6.44 081 488 512 142 360
1404 655 68 a2 318 0807 0B2DEEP 13252535 267 2286 — 68 90 —~ 1125 48 975 1635 208 124 130 3 015

Weights: 40 _ 841bs. so_ 112 Ibs.
6 .’279,:2. 125 15‘31 I:g._ Nots: Ses page 2 fof spline dete
—_ﬁ 70 kg Shaded dimensions are In millimeters.
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RA 06 200/5.89

Control Description

Manual Rotary Servo Control, Type HW

\

Flow as % of Flow as % of
max. delivery . max. delivery
The flow output of the pump is intinitely varied in the range of l ’:l -
0 to 100%, proportional to the displacemeant of the control | 29
lever between 0° and 31°. Control lever %,0
Flow from the pump is reversed by moving the lever from movement (%) ”
position ‘a’ to position ‘b’ direction a °
A feedback lever, connected to the control piston, maintains
the pump flow for any given position of the control iever bet- LR L s L
ween 0° and 31°. Control lever 10
The 'HW' control is suitable tor use with push-pull cables and rn_overpent ) bt 1‘:
. \ direction b '
mechanical linkages. iu
The torque required to activate the control is 14..22 [b-in ‘ *°
{160...250N¢m) downer
STANDARD STROKING TIMES | 40 | 56 | 90 [ 125
Zero to max. displ. {sec) 1.0 {10 |12 {112
Max. dispt to zero {sec) 10 (10 1212
“Faster or slower stroking times are possible by changing the
size of the stroking time orifices”
PORT DESIGNATIONS & SIZES Size 40 & 56 Size 90 Size 125
A B — Service ports SAE 3/4"-6000 psi SAE 1"-6000 psi SAE 1'% 7-6000 psi
A, B, — Auxiliary service ports 3/4 "-16 UNF 3/4 "-186 UNF 3/4'"-16 UNF
s — Charge pump suction port 7/8 "-14 UNF 1-3/16™.12 UNF 1.5/8"-12 UNF
G -~ Charge pump access port 7/8 "-14 UNF 1-1/16"-12 UNF 1-1/16"-12 UNF
T, T, -~ Case drain ports 7/8 .14 UNF 1-116"-12 UNF 1-5/16"-12 UNF
Ms, Mg — High pressure gage ports 7/116"-20 UNF 7/16"-20 UNF 7116720 UNF
R — Case vent port 7/16"-20 UNF 7/16"-20 UNF 7/167-20 UNF
X, X; — Control pressure gage ports 7116"-20 UNF 7H6"-20 UNF 7116"-20 UNF
(before control orifices)
X, X, — Control Pressure gage ports 7116"-20 UNF 7/16"-20 UNF 7/116"-20 UNF
{after control orifices)

6 REXROTH
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Instailation Dimensions

Pump Sizes 40, 56, 90 and 125 With HW Control

— BZ_—I
| -S si1zes 4s00
| .
. & .
% 5 - =l B
. [ @ il
| F = *
:ﬂ &' $ & t ' :
t ) 1
1 4
SUCTION PORT, SIZE 125. T
FLOW DIRECTION WITH" FLOW DIRECTION WITH*
LEVER AT POSITION A LEVER AT POSITION B
{CW ROTATION) {CW ROTATION) :!sﬁ:i;ra'l.l'%ngc %Esra'znma
™~ C; cu_"/ Ay 0.35”
\J — l——a, r
A .31
i T A, AT ‘
o - -— ;
]‘i’ ] \1‘39/ A Lol (< TN 07 W B
L T q ’/ﬁ\ S "
[T K‘\w | r@'l
(%]
?1\ :“‘-. . ME .
e s T :| rt‘+/ T \ t <
[S3N'S) ! >
L* - :1' ‘o ] < < \_l
w Ll - L =z - _@ ] ¥ | - i
1 A \ | Lo Py @ a1 || =
[% 1 I - = | = Hf 4"
‘ 4, L J | -:!: @ / ra
T * T T a
' . G ! :l DJf 2 %___‘ |
M ; [ R
/?/ bs Al oy - Lo il P Ma '
i |‘ ""‘A5*"
SIZES 40-90 Cy (. A A
c 19 . - Ay
L A
- c, — _a= “Mote: Flow direction is A———
reversed with CCW rotation.
size A1 A? AI Al Aa Aﬁ A? AI A1 Alﬂ ’All All A!J AIl AI! All A17 All A|l BI BZ B! Bl Bl BI
11.22 331 1.81 051 1.80 500 2.20 049 782 500 539 270 457 185 — 851 354 451 7,14 930 8.00 220 205 030 096
285 B4 45 13 48 127 56 125 10881271 137 685 116 47 — 2161 BB 1145 UNC2B 236.1203.1 56 52 75 245
=5 12.05 3.67 2.05 059 1.89 500 220 0.43 841 580 598 299 457 215 — 910 3.88 487 %14 989 859 244 228 018 1.08
4086 933 52 15 48 127 56 125 21371422 152 78 116 545 — 2312 865 1238 UNC-2B 261.2218.2 62 58 45 2756
1239 421 228 0.67 1.80 600 2.20 0.49 965 B57 650 3.25 512 232 — 10.33 443 541 7,14 1130 969 283 268 002 124
240 107 58 17 48 1524 56 125 245 187 185 825 130 59 — 262511251375 UNC-26 287 248 72 68 048 35
125 1537 4.76 2.58 (.79 2.64 6.00 203 049 10.73 7.19 7.48 3.74 591 260 0.16 11.59 486 596 %11 12701073 315 285 — 140
3905 121 655 20 67 152.4 74.5 125 272516825 190 95 150 66 4 2045 123.5151.5 UNC-2B 32252725 B0 75 — 355
Size B? Bw BH B‘} BII Bu B‘l Bll Cl cl c! cl cb cl C? cl cl c‘n cﬂ c|2 cﬂ C!? CII cll
40 051 195 0.75 0.84 200 %16 UNC 4.26 7.41 839 7.13 205 2.09 250268 3.10 144 280 470 069 3.37 350 134 513 2.48
13 495 19 238 508 (083 DEEP108.2188.1 213 181 52 53 635 68 788 365 71 1183 175 856 89 1303 34 63
0.39 2.07 0.75 0.94 200 %16 UNC 4.26 800 B.39 7.13 205 209 2.81 280 3.44 150 3.07 512 069 361 374 548 134 268
10 525 19 238 508 063 DEEP10822032 213 181 52 53 718 73 875 38 78 130 175 16 95 130 34 €8
0.04 2.44 098 100 225 7,14 UNC 4.74 9.06 10.51 9.00 232 2.36 3.09 3.09 400 167 3.54 587 081 4.08 441 6.03 134 307
6 €2 25 278 57.2 OB3DEEP1208 230 267 2288 5§ 60 785785 1015 425 90 149 206 1036 112 153 34 78
125 — 268 126 1.25 263 %13 UNC 522 998 1051 900 — 268 354 — 443 181 3.84 644 081 488 512 646 142 3.60
— B8 132 31.8 687 0B2DEEP13252535 267 2286 — 68 90 — 1125 46 97.5 1635 206 124 130 164 36 NS5
Weights: 4o __ 841bs. go 112 fbs.
29 kg 51 k
56 77 Ibs. 125 154 |bs Note: Sas page 2 for apline data
Tkg 70 Shaded dimensions are |n millimeters.
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RA 06 200/1.86

Control Description

Proportional Electric Control, Type EL

The flow output of the pump is infinitely varied in the range of
0 to 100%, proportional to an electrical current, in the range
of 200 £ 10% to 600 = 10% milliamps at 24 volts dc, sup-
plied to solenoid a or b. (A current of 400 = 10% to 1200 =
10% mA is required for the 12 volt solencids)

The electrical energy Is converted to a force acting on the
control spool. The spool then directs control oll in and out of
the control cylinder to stroke the pump as required. A feed-
back lever, connected to the control piston, maintains the
pump flow for any glven current within the control range.

Even though this is a proportional control, the fiitration
requirement is the same as the total pump assembly.

A Rexroth amplifier, type 2014/2015 or 3004/3005, may be
used to provide the control current to solencid a or b. The
amplifier requires an external power supply of 12 or 24 VDC
and can be remotely operated by means of a panel or joystick
mounted potentiometer. Refer to RA 95026 and RA 95027 for
details of these amps.

Coll Resistance

Pump Size Voltage JSu@ 20°C
40, 56, 90 & 125 12 VDC 6.2
24 vDC 246

Colls require a 100 Hz. dither frequency with an amplitude of
+ 300 mA for 12 volts dc or = 150 mA for 24 volts dc.

control current
at solencid 'a’

contrel current

at solenoid ‘b’

Flow as % of
max. delivery

Flow as % of
max. delivery

[y

o)
1

DHILE

3
¢
§

gREEEE &

STANDARD STROKING TIMES

40 | 56 | 80 [125

Zaro to max. displ,

(sec)

1.0 10112 [1.2

Max. displ. to zero

{sec)

101012 |1.2

“Faster or slower stroking times are possible by changing the

size of the stroking time orifices"

PORT DESIGNATIONS & SIZES Size 40 & 56 Size 80 Size 125

A B — Service ports SAE 3/4"-6000 psi SAE 1"-6000 psi SAE 1% "-6000 psi

A, B, — Auxiliary service ports 3/4 "-16 UNF 3/4 "-16 UNF 3/4"-16 UNF

— Charge pump suction port 7/8 "-14 UNF 1-3/18"-12 UNF 1-5/8"-12 UNF

G — Charge pump access port 78 "-14 UNF 1-1/16"-12 UNF 1-1/16"-12 UNF

T, T,y — Case drain ports 7/8 "-14 UNF 1-1/167-12 UNF 1-5M6"-12 UNF

Ma, Mg — High pressure gage poris 7/16-20 UNF 7/167-20 UNF 7116"-20 UNF

R — Case vent port 7/16"-20 UNF 716720 UNF 7116720 UNF

X, %, — Control pressure gage ports 7/167-20 UNF 7116”20 UNF 716"-20 UNF
(before control orifices)

X, X, — Control Pressure gage ports 7/16"-20 UNF 7116"-20 UNF 7/16"-20 UNF
(after control orifices)

g REX
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Installation Dimensions

Pump Sizes 40, 56, 90 and 125 With EL Control

. 8, -
g B; — —— — —-
e, e e ]
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I—  SOLENOID s ?1‘1 AB, il | 5,
| Y 1 . .
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s i i :
N - L }
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AN ” - - Ha
Far' — '
— | 1 *
L, & @ !
SUCTION PORT, SIZE 128, @ X 12 \
Y 5 L
‘1;
FLOW DIRECTION WITH® FLOW DIRECTION WITH* Bs ; PROPORTIONAL
SOLENOQID b ENERGIZED SOLENOID a ENERGIZED B, | SOLENOID b
(CW ROTATION) {CW ROTATION) L
N
- Cyi ——tmpa—— Ci3———m MECHANICAL CENTERING
e £ e € pog———A ADJUSTING SCREW
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SIZES 4090 . Iq-Ca CL ‘J ‘ ""A.,-h' A o
L‘—C'g 1 "‘—"*_'—Ag A l
b —— CE)———.J - A A'|

*Note: Flow dirsction is reversad with CCW rotation.

Size A, A, A, A. A. A, A, A. A. Aw Ay A, Au AL, Ay A, A, Au B, B, B, Bl Bs B,

1122 331 1.81 051 1.89 500 220 049 7.82 500 539 270 457 185 — 8.51 354 Y14 930 8.00 220 205 030 0.86
0 o 8s a6 13 46 127 88 125 198.61927.1 157 665 116 A7 — 2161 89.8 UNC-2B 236.1203.1 56 52 1.5 245
12.05 3.67 2.05 059 1.89 500 220 049 841 560 598 299 457 215 — 9.10 3.88 %,14 989 B59 244 228 0.18 1.08
5 08 933 52 15 48 127 58 125 21371422 152 78 118 545 — 2312 985 UNC2B 26122182 62 58 45 275
13.39 421 228 067 189 600 220 049 965 657 650 3.25 512 232 — 1033 443 7,14 11.30 9.69 283 268 002 1.24
90 0107 58 17 4B 1524 58 125 246 167 165 825 130 59 — 20251125 UNC2B 287 248 72 68 049 315
1537 4.76 258 0.79 264 600 293 049 1073 7.19 748 374 591 260 0.16 11.59 4.86 %11 1270 10.73 315 285 — 1.40
125 o 121 655 20 67 1524 745 125 27251825 190 95 150 66 4 29451205 UNC2B 32252725 80 75 — 355

Size 8, B, B, B, B, B, B, B, C, C, C, C, C, C, c, C, ¢ Cy € C: Cy Cy Ca
051 195 075 084 2.00 %16 UNC 426 741 B39 713 205 209 250 268 310 1.44 2.80 470 069 3.37 350 1.34 248
13 495 19 238 508 0&06&? 0821881 213 8% 52 53 635 68 788 365 7t 1193 175 856 89 34 63
0.38 2.07 0.75 094 200 %16 UNC 426 800 839 7.13 205 2090 2.8 280 3.44 150 3.07 512 069 361 3.74 134 268

10 525 19 238 508 06IDEEP 10822032 213 1 &2 & 715 71 875 3@ 78 130 175 916 95 34 68
024 244 098 1.09 225 7,14 UNC 474 906 1051 9.00 232 236 3.09 3.08 400 1587 354 587 081 408 441 134 307
90 8 82 265 278 57.2 D63 DEEP 1205 230 267 2286 59 60 785 785 101.5 425 90 140 206 1038 112 34 78

40

56

125 — 268 1268 125 263 %13UNC 522 998 1051 900 — 268 354 — 443 181 3.84 644 081 488 5.2 1.42 3.60
. B0 32 318 667 0B20DEEP 13252535 267 2286 — 68 90 — 1125 46 975 1635 208 124 130 36 915
Weights: 40 _ 64 1bs. g9g_112 Ibs.
29 kg 51 kg
56 77 Ibs. 126_154 Ibs. Note: Ses page 2 for spline data

35 kg 70 kg Shadad dimensions ars in mHlimaeters.
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Control Description

Pump Without Control Module, Type OV
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CONTROL DESCRIPTION

Pumps with ordering code OV have no control module. The
module is replaced by a cover plate.

When a hydraulic pressure, which is typically supplied by a
remote hydraulic pilot control or pressure reducing valve, is ap-
plied to the X, or X, port, the pump will come on stroke to produce
a flow of oil out of either the A or B port. Pump displacement is
determined by the resistance of the centering springs in the
pump, the hydraulic pressure supplied at port X, or X,, and the
hydrostatic centering force of the rotary group which is propor-
tional to system pressure. This pump control is not a positive
displacement control, since there is no contrel module.

Typical applications for an OV control are: a drive transmission in
a vehicle where speed is continuously controtled by the operator
and smooth acceleration and deceleration is a necessity or fora
swing control on a crane or excavator. Some examples of these
applications are skidsteer loaders, industrial sweepers, municipal
sweepers, railroad equipment, tow tractors, and liftrucks.

CONTROL CHARACTERISTICS
1. Control piston displacement from neutral to maximum
swash angle of 15° in either direction.

2. Standard stroking times when using ports X, and X,

Pump Size 40 56 90 125

Neutral 10 15* 10 1.0 1.2 1.2
swash angle

15° swash angle 1.0 1.0 1.2 1.2
to neutral

Faster, or slowar stroking times are possible by changing
the size of the stroking time orifices in ports X, and X,.

3. Control pressure at port X, or X, to begin stroking the pump
against the centering springs with only charge pressure at port
A and B = 87 psi (6 bar).

4. Control pressure required at port X, or X, to fully stroke the

pump against the centering springs and hydrostatic cen-
tering forces at 5800 psi (400 bar) = 350 psi (24 bar).

NOTE: The pump swash angle, for any given control pressure
between 87 psi (6 bar) and 350 psi (24 bar), will be in-
fluenced by changes in system pressure at port Aor B.

Pump Size 40 56 90 125
Displacement in? 0.685 0.987 1.585 2.227
{cmY) (11.23)  {16.18) (2597  {(38.5)
PORT DESIGNATIONS & SIZES Size 40 & 56 Size 90 Size 125
A, B — Service ports SAE 3/4"-6000 psi SAE 1"-6000 psi SAE 1'% "-6000 psi
A, B, — Auxiliary service ports 3/4 .18 UNF 3/4 716 UNF 3/4"-16 UNF
2] — Charge pump suction port 7/8 .14 UNF 1-3/16"-12 UNF 1-5/8"-12 UNF
G — Charge pump access port 7/18 714 UNF 1-1/16"-12 UNF 1.1/16"-12 UNF
T, T — Case drain ports 7i8 14 UNF 1-1116"-12 UNF 1-5/16""-12 UNF
My, Mg — High pressure gage ports THE"-20 UNF 711820 UNF 716”-20 UNF
R — Case vent port 711620 UNF 7/16"-20 UNF 7116”'-20 UNF
X, X, — Control pressure gage ports 71620 UNF 7/116"-20 UNF 7/16"-20 UNF
{betore control orifices)
X,, X, — Control Pressure gage ports 7H16"-20 UNF 7i16"-20 UNF 7116"-20 UNF
{after control orificas)
10 REX
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Installation Dimensions

Pump Sizes 40, 56, 90 and 125 With OV Control

-8, o
|
S
N
R Pl
g 0 * 8, B
tee i r
B, B,
SUCTION PORT, SIZE 125. 1 | .
1
FLOW DIRECTION WITH = & -
* FLOW DIRECTION WITH*
PILOT PRESSURE AT X, PILOT PRESSURE AT X, - A -
{CW ROTATION) cw ROTATiON)E - A |
X4
i M.
Ay —,
Cu ~ )
T 43 | T '
A, i A,
— e
' - A‘,
S ’ ) N A,
_ x L - | IR |
C. MA
- ¢, =
- ———- C, ——
*Note: Flow diraction I reversed with CCW rotation.

Siza A, A, A A, A A A A A A, A, A, A, A, A, Ay, B, B, B B B B8 B8
11.22 331 181 051 189 500 220 0.49 782 500 539 270 457 185 — Y14 930 800 220 205 0.30 086 051
288 84 46 13 48 127 58 125 1986 1271 137 685 118 47 -~ UNC2B 2381203t 56 52 75 245 13

56 12.05 367 205 059 189 500 220 049 841 560 588 293 457 215 — ve14 989 859 244 228 018 1.08 0.39
306 933 52 15 48 127 56 125 2137 1422 152 78 116 545 -~ UNC-2B 2512 2182 62 58 45 275 10

% 1339 421 228 067 189 600 220 049 965 657 650 325 512 232 — neld 1130 969 283 268 002 1.24 0.24
340 107 58 17 48 1524 56 125 245 167 185 825 130 59 — UNGC.2B 287 246 72 68 05 N5 €

195 1537 476 258 079 264 6.00 293 049 1073 7.19 748 374 591 2860 016 %11 1270 10.73 315 295 — 140 —
3905 121 655 20 6F 1524 745 125 2725 1825 190 95 150 66 4 UNC2B 32252725 80 75 — 355 —

VS|ZU By, B B, By, B.. B, By, C, C, Cy C, Cy C, C, C, C, Cw Gy C: Cn C, Cy

0 185 075 0.94 200 %16 UNC 426 7.41 839 7.13 205 209 250 268 310 144 280 470 0.69 337 350 1.34 248
495 19 238 508 OGSDEEP 1082 1881 213 181 52 53 635 63 788 %8 71 1193 175 856 B9 34 B3

56 207 0.75 094 200 ¥16UNC 426 BO00 839 713 205 208 281 280 3.44 150 3.07 512 068 361 374 134 268
525 19 238 508 OSIDEEP 10822032 213 11 & 53 TS5 71 &5 38 78 130 175 16 95 34 68

%0 244 098 109 225 7,14 UNC 474 9.06 1051 9.00 232 236 3.09 300 400 167 354 587 081 408 441 134 307
62 25 278 572 0GIDEEP 1205 230 287 2288 589 60 735 7AS 1015 425 % 149 206 1036 112 34 78

125 268 126 125 263 %WI13UNC 522 998 1051 9.00 — 268 354 — 443 181 384 644 081 488 512 1.42 3.60
68 132 318 66.7 082 DEEP 1325 2535 267 2286 — 68 90 — 1125 48 975 1835 208 124 130 38 9.5

Weights: ag 64 1bs. go 112 lbs.

29 kg 51 kg .
56 77 Ibs. 125 154 Ibs. Note: Ses page 2 for spline data
35 kg " Toxg Shaded dimensions are in millimaters.
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Control Description

Pump Without Control Module With P.O.R. Type HM

CONTROL DESCRIPTION

The HM pump contrel provides the same typs of
displacement control as an OV, but also incorporates a
pressure override valve. When a hydrautic pressure, which is
typicaily supplied by a remote hydraulic pilot control or
pressure reducing vaive, is applied to the Y, or Y, port, the
pump will come on stroke to produce a flow of oil out of
either the A or B port. Pump displacement is determined by
the resistance of the centering springs in the pump, the
hydraulic pressure supplied at port Y, or Y, and the hydro-
static centering force of the rotary group which is propor-
tional to system pressure. The pressure override valve
{P.O.R.) varies the swashplate angle, as required, to limit the
maximum system pressure at port A or B. The override valve
prevents continuous dumping of excessive flow, at load

CONTROL CHARACTERISTICS

1. Standard stroking times when using ports Y, and Y,.

Pump Size 40 58 90 125

Neutral to 15° 1.0 1.0 1.2 1.2
swash angle

15° swash angle 1.0 1.0 1.2 1.2
to neutral

2. Control pressure required at port X, or X, to begin stroking the

pump against the centering spring with only charge pressure
at port A and B = 87 psi (6 bar).

pressure, through the cross port relief valves contained in 3. Control pressure required at port X, to X, to fully stroke the
the pump. This pump control is not a positive displacement pump against the centering springs and hydrostatic center-
control, since there is no feedback between the stroking ing forces at 5800 psi (400 bar) = 350 psi {24 bar).
piston and the control module.
T_ypic_al appllc;ations for an HM control are: a drive transmis- NOTE: The pump swash angle, for any given control
Ston in 2 {g“f‘g Whe'etﬁpeed I'srgfigf"“aun%uggcgfef:gﬁggﬁsbg pressure between 87 psi (6 bar) and 350 psi (24 bar),
e operator and smooth accele ; ; ;

necegsity or for a swing control on a crane or excavator. w:lltb: |nf|Buenced by changes in system pressure at
Some examples of these applications are skidsteer loaders, part A or B.
industrial sweepers, municipal sweepers, railroad
equipment, tow tractors, and liftrucks.

PORT DESIGNATIONS & SIZES Size 40 & 56 Size 90 Size 125

A B — Service ports SAE 3/4"-6000 psi SAE 176000 psi SAE 1% "-8000 psi

A,, B, — Auxillary service ports 3/4 "-16 UNF 3/4 "-16 UNF 34718 UNF

S — Charge pump suction port 718 "-14 UNF 1-3/16"-12 UNF 1-5/8"-12 UNF

G — Charge pump access port 7/8 "-14 UNF 1-1/16"-12 UNF 1-1/16"-12 UNF

T. T, — Case drain ports 718 "-14 UNF 1-1/16"-12 UNF 1-5(16"-12 UNF

M., Mg — High pressure gage ports 7116720 UNF 7116"-20 UNF 7/116"-20 UNF

R - Case vent port 7116"-20 UNF 7116"-20 UNF 7167-20 UNF

X X, — Control pressure gage ports 7116"-20 UNF 7/18"-20 UNF 7/116"-20 UNF

{before control orifices)
Xy X, — Control Pressure gage ports 7{16"-20 UNF 7186”20 UNF 7/116-20 UNF
(after control orifices)
Y, Yz — Pilot pressure ports 9/16"-18 UNF 9/16"-18 UNF 9/16"-18 UNF

12 REXROTH
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tnstallation Dimensions

Pump Sizes 40, 56, 90 and 125 With HM Control

- By——
e
— B, A
i X5 s BLA - s
! v i
S ¢ « R_| [ R B
; | : 1l & b = R
Jo P E3bet e B - ¢
a5 i 5 $ 1
qEf® & o & by < & -
i ! Fl ]
i f_‘tl 1. . ‘ y o
) —— . ~ |
SUCTION PORT, SIZE 125, el [ Yy s .
_.' i s’ _ H " ,7L
e
| Xe Xa Yz Tz ‘
-— 8., _l | B,
= - - By
FLOW DIRECTION WITH" FLOW DIRECTION WITH* e - E— i
PILOT PRESSURE AT Y, PILOT PRESSURE AT Y,
{CW ROTATION) {CW ROTATION) - A, — - -
PSR J A
b T i mh | VECHANICAL. CENTERNG
. . ; A, =l , - K USTING w
3“ . X R Xy X, T P
N I ad — a‘ "
o i
G B,
1
4
. Iy
x4 P
.
. I
T |
[
P
I
|
*Note: Flow direction is reversed with CCW rotation.

Size A, A, A, A, A A A A A A, A, A, Ay A, A, A, A, A, A, B 8 B, B. B,

40 11.22 3.31 181 051 1.89 500 2.20 049 7.82 500 5239 270 457 185 — 851 354 7,14 380 407 258 185 075 0.94
285 B84 46 13 4B 127 5B 125 198.8 1271 137 685 116 47 — 216.1 89.8 UNC2B 96.5 1034 655 495 19 238
12.05 367 205 0.59 189 500 2.20 049 841 560 598 299 457 215 — 9.0 388 %,14 4.14 444 258 207 075 0.94

% 306 033 52 15 48 127 56 125 21371422 152 76 118 545 — 231.2 985 UNC-2B 1052 1127 655 525 19 2348
13.39 421 228 067 1.89 600 220 049 965 657 650 3256 512 232 — 1033 443 7,14 469 498 258 244 098 1.09

9 380 107 58 17 48 1524 56 125 245 187 165 825 130 59 — 26251125 UNGC-2B 119.11284 655 62 25 278

125 15.37 4.76 258 079 264 600 293 049 10.73 7.19 7.48 374 591 260 0.16 11.59 486 %11 512 553 258 268 1.26 125

3005 121 655 20 67 152.4 745 125 27251825 190 95 150 66 4 2945 123.5 UNC-2B 130.0 140.4 655 68 32 318

Size B, 8, B, B, B8, 8 B, ¢ ©¢ ¢ € ¢ C C ¢ € ¢, C C. G, Cah C.
200 %16UNC 4.26 7.41 154 197 405 B39 7.13 205 209 250 2.68 3.10 144 280 470 069 3.37 3.50 134 248
50.8 0.63 DEEP 1082 1881 39.1 50.0 1029 213 181 52 53 635 68 788 365 71 1193 175 856 89 34 63
200 %16 UNC 4.26 800 154 197 4.39 839 7.13 205 209 281 280 344 150 307 512 069 361 374 134 268
50.8 0.63 DEEP 108.2203.2 391 500 1415 213 181 52 53 715 71 "875 38 78 130 175 916 95 34 €8
225 714 UNC 474 Q06 154 1.97 494 1051 9.00 232 236 3.08 3.08 400 1.67 354 587 0.81 4.08 441 1.34 3.07

40

56

b 57.2 0.63 DEEP 1205 230 391 500 1255 287 2286 50 €0 785 785 1015 425 90 149 206 1036 112 34 78
125 263 %-13UNC 522 998 154 197 537 1051 900 — 2.68 354 — 443 1.81 384 644 0B1 488 512 142 3.60
66.7 0.82 DEEP 1325 263.5 39.1 50.0 1364 2687 2206 — 68 90 — 1125 46 975 1635 206 124 130 36 9.5
Weights: ap 64 lbs. go N2 ibs.
29 kg 51 kg Note: Se 2 for spline dat
56 _ 77 1bs. 125 _154 Ibs. ola: Se¢ page 2 for apline cala Shaded dimensions ars in millimeters,
35 kg 70 kg

WORLDOWIDE HYDRAULICS
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Optional Features

Through Drive for Auxiliary Pump

» Standard SAE A, B, B-B, and
C 2 bolt mounting flanges

¢« Convenient {ocation for addi-
tional pump

¢« Compact Dimensions

» Rexroth steering pumps can be
meunted to provide compiete
drive and steering package

* Through drive can be retrofitted
in the field

Length of through drive adapter: (“b" dimension)

Through drive Size 40 56 90 125
SAE A (Code Q) 199 | 224 | 217 | 33
SAE B {Code G) 3.76 4.02 3.94 2.83
SAE B-B (Code J} 376 | 402 | 394 | 3.07
SAE C {Code M) 4.96 5.24

Maximum Allowable Through Orive Torgue: Tmax (1b-1t)

Charge Pump and Through Drive

Allowable moment of force (Mmax)
Allowable through drive torque (Tmax)

B w

; Charge pump Tandem pump

Variable pump AA4Y Through drive adapter

L, {inches} Distance to center of gravity of tandem
pump.
b {inches) Length of through drive adapter.

W, (pounds) Weight of tandem pump.

.
M=W,. (L, +b). — (ib-ft)
12

Allowable Moment of Force: Mmax (Ib-1t)

Through drive Size 40 56 90 125 Through drive Size 40 56 80 126
SAE A (Code C) 74 74 74 74 SAE A (Code C}) 38 38 38 76
SAE B (Code G) 118 118 118 162 SAE B {Code G) 37 37 37 76
SAE B-B (Code J) 118 118 118 244 SAE B-B (Code J) 37 37 37 76
SAE C (Code M) 162 162 SAE C (Code M) 162 120
Refer to RAQ6204 for more information.
Pressure Override
With porting for a pressure override valve (P.O.R.). The
pressure override valve varies the swashplate angle, as re- -
quired, to limit the maximum pressure at port A or B, The [_r _____ i _‘
override valve prevents continuous dumping of excessive | f @ 4
flow, at load pressure, through the cross port relief valves ’ ] ! T 1
contained in the pump. This eliminates unnecessary heating ! [ ——meb—yq
of the oil and protects the pump and motor from heavy- | : I Ty
handed operators, or, if the drive stalls causing the pump to I Pt _ 1 G| R _;I'._T,
deadhead. The prassure override valve should be adjusted to i il _L
a pressure 500 psi (34 bar) less than the setting of the main Mp ¥ —4--—- e ' B
relief valves and has an adjustment range of 1160-6100 psi PO T —4 '
(80-920 bar). |r \ "*T | L O | |
1> i
Brwasr.wl L_—1 ‘
Pressure Override Valve 4 } ! L i_ C;{ = ‘
=l i ] @J
™ " | TR R bk e B 1
Y ot nainrr——— TTA
0—:—-:!- S X X, X, Xs
X
Variable pump AA4V with hydraulic manual servo control,
HW with pressure override valve (P.O.R.)
1
*L“‘ CIRCUIT SCHEMATIC, OPTION NUMBER 1
Y
14 REX

WORLDWIDE HYDRAULICS




RA 06 200/1.86

Optional Features

FILTRATION

The fluld should be filtered prior to system start-up, and con-
tinuously during operation, to achieve and maintain a cleanli-
ness level of 1SO 18/15. (This corresponds approximately to
NAS 1638 Class 9, or SAE [1963] Class 6.) This recommenda-
tion should be considered a minimum, as better cleanliness
levels will significantly increase component life.

Each application should be analyzed to determine the proper
method of filtration needed to maintain the required cleanli-
ness levels, as contaminant generation and ingression can
vary greatly, depending on the configuration and complexity
of the system.

For particular system requirements, or for application out-
side these parameters, a Rexroth Applications Engineer
should be consulted.

FILTER PORT OPTIONS

Ordering Code Option Number 1
Suction Filter

Fluid cleanlinessieve! .................... IS0 code 18/15
Pressure drop at filter element
at V =141 SSU (30 ¢St) and pump
maxspeed . ...... ..o i 1.5 psi (0.1 bar)
at V = 4600 S5U (1000 c5t)
and1000rpm .. .. ..o e 4.4 psi (0.3 bar)
Pressure at inlet port of charge pump
atV=1418SU30cSt . ................ - 3 psig (0.8 bar)

oncoldstart ......... ... ... ... — 7 psig{0.5bar)

A suction filter without bypass and with clogging indicator is
recommended.

Ordering Code Option Number 2*

With porting for external charge flow filter, this option is
achieved by removing the plug in port Fe and replacging it
with an adapter sleeve. This adapter sleeve allows ail of the
fluid from the charge pump to be passed through a customer
supplied, external, low pressure filter prior ta being delivered
into the closed loop circuit via port Fe {G).

tpla
| oy
m— R

1 — @ &)
@ q

] Gﬁ' 7 = Fe
Fa (G)
Filter Connection Port Sizes
Pump Size 40 & 56 20 125
Port Fe 7/87-14 UNF  7/8"-14 UNF  1-1/16"-12 UNF

Port Fa {G) 7/8"-14 UNF 1-1/16"12 UNF 1-1/16"-12 UNF

&2 External charge
~~ flow filter
- (customer supplied)

{Fa (@)

I B
Lod]

CIRCUIT SCHEMATIC, OPTION NUMBER 2

External Charge Flow Fiiter

Fluid cleanlinesslevel .................... SO code 18/15

Pressure drop at filter element
atV=14138SU(30cSt) ................. 14.5 psi (1.0 barn)
ancoldstart.’. .. ... ... 45 psi (3 bar)
(Valid for speed range Nmin. to Nmax.)

A charge flow filter with bypass and with clogging indicator
is recommended. FILTER ELEMENT MUST BE CAPABLE OF
WITHSTANDING FULL CHARGE PRESSURE WITHQUT COL-
LAPSING.

IMPORTANT

Never plug port Fe, when the adapter sleeve is fitted as there
will be no internal pressure protection for the charge pump.
The charge flow filter should include a by-pass check valve.

Ordering Code Option Number 5
Filter in charge pressure loop of AA4V. Filter direct mounted
to AA4V pump.

Contact Rexroth for details and availability of this option.

AA4AV series 1 with direct mounted filter

*NOTE Ordering code option 2 is not available on pumps fit-
ted with the Speed Sensing Horsepower Limiter. If option 2is
required along with horsepower limiting, an external limiting
valve is needed.

REXROT
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Notes:

Specifications, descriptions and illustrative material shown herein were as accurate as known at the time this
publication was approved for printing. Rexroth reserves the right to discontinue models or options at any time or
to change specifications, materials, or designs without notice and without incurring obligation.

Optional equipment and accessories may add cost to the basic unit, and some optlons are available only in com:
bination with certain modeis or other optlons. For the available combinations refer to the relevant daia sheets for
the basic unit and the desired option.
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