o % HYTEK
POWER CO. LTD.

HP1VO | Open Circuit Pump

@ Axial variable pump of swashplate design for hydrostatic
drives in open circuits

& For automatic suction, it works with pressurized reservoir
or integrated charge pump (centrifugal pump)

@ The output flow is proportional to the drive speed and
infinitely varied between the maximum value and zero

@ Various control options to satisfy different operating
requirements

® Power control externally adjustable even during operation
of the pump

@ The through drive can connect gear pumps and axial
piston pumps of up to the same size, i.e. 100% through
drive
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@ HP1VO | Open Circuit Pump

2> Model Code
b [ A B | K %] M P R S W X pd
HP1V (o] / | o - 12 -
Axial piston unit
—_ Swashplate design, variable piston pump HP1V
Charge pump (impeller)
60 | 95 [115|125|130|145|165|1920{ 210|260
b Without charge pump (without code) BN BN BN BN BN BN REGCREGNES:
With charge pump SN AN EE BE BE AR BE BESRR | A
Operation
C Cpen circuit O
Displacement
A Geometric displacement, in mLr 60| 95 [115]1125|130|145|165|190{ 210|260
Variable control method
60 | 25 [115]125(1301145]|165(190)210|260
Pressure control | with load sensitive contral DRS Cle® ® ® & ® ®®| ® & DRS
With pressure cut-off and
load sensitive control i 2 2 ® ® ® © o ® (0 o O O LRDS
With pressure cut-off control LR D OI01CI0(0120I10C|® @ | 0| LRD
With load sensitive control LR -ENEGEN AR BE BE BE BE AECRIeREeRmmu
With pressure cutoff [U=12V] IR | D | v’ |@|OlO|Oo|o|0o|lOo|0O]|0 | O |LRDU
electric proportional -
displacement contral |U=24 v| LR D v e|le|le e e ®|e|® ® | @ | LrRDU2
With pressure cut-off g%:mpau RrR|po | 0o e el el e e|le|® e ® | LRDH2
Power hydraulic proportional &' - —
. control displacement control 1.%_MF’EI LR D He 1O @9 @ | @ | ® ®|0|0C| O |LRDHE
With pilot pressure
power control/ ~ . =i
pressure cut-off/ Ap= el o -l 0NN AN BE BE BE JE RESRIOREeR Xcyinloh
hydraulic proportional |22 MPa
displacement control
4}
With load sensiive  |U=24 V| LE2 s IC|®o| 0| ® | ®|®|®|®|@®|O| LE2S
trol 3
come u=24v| LE2* ss|c| e oo |e|e|e|e | ®|O|LE2S?
)
With pressure cut-off [U=12V Les”| b s 019 ® © ©® | ®| @ ® | ® O LEIS
and bad sensitive ™
control v=4v[ e’ o | s |O|@|@|@|@|@|@®|®|®|O|LEIDS
Electric
roportional u=12v| ert”[ D cle|le|le|e|e|@|o|o|0]|EPID
p, P With pressure cut-off 75
displacement U=24V| ep2 | D C|le|® ® & ® ®|(® ® O EP2D
control
Electrical proportional displacemeant contral 21 Hydraulic proportional displacermeant control
Filal pressurne negative proporlional power conirl 11 Eleclrical nedggalive progortional power control
Elecirical negative proportional load sansitivity conirol Electrical proportional power control

Electrical proportional displacement control



HP1VO | Open Circuit Pump

» Model Code
b c A B | K M M P R S W X z
HP1V 0 / | ot - 12 -
Series
| Series M 01

Direction of rotation (viewed on drive shaft)

60| 95 |115|125]130]145]|165|190|210|260
K | cw (right-hand) AR AR BN BN BN BN BN BE BN
CCW {left-hand) L BN B BN BN BN BN BE BE BN J L
Sealing material
60 | 95 (115(125]1300145]|1651901210|260
M NBR seal + FKM Shaft seal L BN BN BN BN BN BE BN BE BN J N
NBR seal + NBR Shaft seal L BN BN BN BN NN BN BE BN BN P
Drive shaft
&0 | 95 |1151125|130|145]|165|190(210|260
® ® 0 o 0 e e O |O|— S
Without charge pump | Selined shaft ANSI B92.1a @ O(O|0|O|O|O|O|O|—]| T
HP1VO - o ®|@®[C|O|C|O|O|—]| U
Splined shaft DIN 5480 L AN AN BN BE BN BN BE BN BE. Z
N Parallel keyed shaft DIN 6885 L BN BN BN BN BN BE REGOREONE. P
— 1 ® 0| ® ® 0| ® ® ® | S
i Splined shaft ANSI B92.1a —|—-|—-|—-|C|O|C @ |@®|0C E
et Sy —|o|o|o|e|e|e@|@|O]| T
Splined shaft DIN 5480 =y Nelieliell A IE XK XX BK I
Parallel keyed shaft DIN 6885 —|O|0|C|® ®|® ® | ® | =
Mounting flange
60 | 95 |115|125)1130]145]|165|1190( 210|260
o | S J744-127-2(C)hole” e —|—|—|—-|—-|—-|—|—-|—-| cC
SAE J744-152-4(D}-hole”’ =i AN BN BE BE BN BE_N KN E D
SAE J744-185-4(E-hole —l=]l=]=|=|-|-® @®|®
Working ports
& 60 | 95 [115]125]130|145|165(190|210|260
SAE pressure port and suction port, opposite L BN BN BN BN BN AE BE BE BE J 12

2% 14, ©127h8
V) 4%D22, ©152. 4h8
10 4%®322, ©165, 1h8
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HP1VO | Open Circuit Pump

2 Model Code
b ¢ A B K M N R s WX z
HP1V 0 / - 12 -
Through drive "’
Without charge pump(HP1VQ) 60 | 95 [115|125]130|145]|165(190|210{260
Without adapter plate ® O 0O ® | O O ® & — | NOO
Flangs SAE | spiined shat 58" 9T 16/32DP o o/loeoe @ e 0|0 —]| KO
J744-82-2(A) | ANSIB9Z.1a 3/4" 117 16/320P ® @@ @ O|C|O|O|O|—]| K52
e shid 7/8" 13T 16/32DP o oo /® 0|0l e 0 OC|—-]| kKo
E_LTE%%ZE(B} ANSI B92.1a 1" 15T 16/32DP o oo @ 0lele 00— ks
Splined shaft DIN 5480 W35x2x30x16x9g ® OO0 e|l@|@|O|OC|—]| K9
Splined shaft 14 14T12240F | @ | @9 | @ | @9 | @ | @|@| O[O |—| Ko7
Flange SAE | o' B921a 11/2717T12240P (OO (OO |G | @@ |O | O | — [ K24
J744-127-2(C) | splined shaft W3nxx30x14x8g O | @ |0 | @ | @ |@®|®|O|O|—| K80
DIN 5480 wasxxaoxiexdg O (@@ |@|e|(e|@|[0|0|—]| ke
Sikid shak 114" 14712/240P | — | @ |9 | @ | @O | @ |® | O |O|—| K86
ANSI B9Z.1a 13/4"13T8160P | —|OQ|O|O (@ | @ |@®|O | O | —| K17
E;'ﬂ??;?fm} | waox2x3oxigxag |—|[O|O|O|O|O|O|O|O|—| K81
ﬁm”:fszhaﬁ wasx2x3ox21x9g | — | @ | @ | @@ |@®|®@|O|O|—| ka2
W50x2x30%24x8g — 1000 |@®|@®|@® 0O | O|—]| K83
Flange SAE | Spiined shaft ANSI B92.1a 13/4"13T161320P |— | —|—|—|—|—=|—|0Q | O |—=]| K72
J744-165-4(E) | Splined shaft DIN 5480 W45x2x30%21x9g —|—=1—=—|—|—1—|O|C|—=| Ksa
? With charge pump(HP1VAQO) 60| 95 |1115(125|130|145]|165|1920(210|260
Without adapter plate — o0 ® ® | ® ® ® & & N
Flange SAE | Splined shaft 5/8" 9T 16/32DP —|O|10|0C @ |®|® | ® | ®|O| KO
J744-82-2 (A) | ANSIB92.1a 34" 117 16/32DP — OO |O]|0O]|0 |3 |0] K2
S aha 7/8" 13T 16/320P —|lololoe| eo|lele|e®|@| koo
T?ﬂfu?ffca} ANS| B92.13 115716320P | —|O|O|O|@|(@|e[® @O ko4
Splined shaft DIN 5480 Wask2x3oxtex9g |— | O (OO |@® | @ |®|® @ |O| K79
Splined shaft 114 14712240 | — O (OO0 1@ | @ | O | @ (@ | O | KO7
Flange SAE ANSIB92.1a 1127 17T12240P | — | Q| QO (@ | @ | @ | OO |O| Ko4
J744-127-2(C) | gpined shaft W30x2x30x14x9g | — | O |0 |0 |@|@| @[O0 |0 |O| K80
RIS Wasx2x3oxi6xdg |—|O|O|C | @ |@®| @ | @® | ®|C| K61
Splined shaft 11/4"14T1224D0P |— | O (OO | @ | @ |9 | ® (@ | O| K86
ANSI B92.1a 134 13T81160P [— |O (OO | @ | @ | @ (@ |@® | O | K17
il s I waozxaoxiseg | —| O] O[O [o[o]o[o[o]o] ket
[S}m”;fgzha” wasx2xaox2ixdg | — |O|O |0 | @ | @ | @ |® | ® | O | Ks2
W50x2x30%24x9g —|O|C|0O|®|@®|@® | ® ® | O| K83
Flange SAE | SPined shaltANSI B92-1a 134" 13T18320P | — | —=|=|=|=|=|=|O|O|O| K72
J744-165-4 (E) | Splined shaft DIN 5480 W45x2x30x21x9g — == =|=]=|—|®|® | Q| Ka4

| Spline standard AMSI BS2.1-1970.dass 6 shaft 5 is first used on combinghion pumgas




HP1VO | Open Circuit Pump

» Model Code
b [ A B I K. M M P R 5 W X .
HP1V o] / | o1 = 12 »
Swivel angle indicator
60 | 95 |115)1125)1301145]11465 19012102460
W Without swivel angle indicator (without code) ' B MK BE BE BE BE BE BE EBE ]
With optical swivel angle indicator — OO D OO QD O V
With electronic swivel angle indicator —= DS CIOIaTa 1 =}
Solenoid connector
60 | 95 [115]125]130]145(165|190({210|260
X | without solenoid (without code}) [ BN AN ) [ BE BN J L BN
DEUTSCH molded connectar, 2-pin, without suppressor diode'™ ® oo { BN BN | [ BN | ~
Special configuration
60| 95 [115]125(130|145]|165(190)| 210|260
Z | without special configuration(without code) . NN BN BN BN BN AN BN BN BN J
Special configuration — I oaoalgololaclalo *k
Model: Deutsch DTO4-2P
@® Available O On reguest — Not available 3 Recommended model




@ HP1VO | Open Circuit Pump

> Structure

Control Valve

Min. Displacement Regulating Screw

CW: minimum displacemant + -

CCW: minimum displacement - Control Piston

Bearing L End Cap
T Cradle
]
9 Impeller
-
Shaft Seal Cover Adapter Plate
Retainer Ring Gaugling
Oil Seal
RN
T 724 "
Drive Shaft 1
Bearing Bearing
= Piston Cylinder OPPOSed “pe plate
Bal Guide Slipper Block Piston
Retaining Plate

Max. Displacement Regulating Screw
CW: maximum displacement -
CCEW: maximum displacemsnt +




HP1VO | Open Circuit Pump

» Hydraulic Fluid

Mineral oil

2 Working Viscosity

In crder for the optimum efficiency and service life, it is recommended to
select the working viscosity at working temperature within the range
below:

Vopt = optimal working viscosity 16...36 mm'ls
It is subject to the reservoir temperature of an open circuit.

2 Limit Viscosity

Limit viscosity:

Vmin=5mm‘/s

Short-term operation(t=<3min)

Parmissible maximum temperature tmax=+115'C

Vmax=1600mm’/s

Short-term operation(t<3min)

Cold start(p=3MPa, n=1000rpm, tmin==140C)

Only for no-load start, it must reach the optimum working temperature

in 15 min,

Mote:

Local temperature (e.g.: bearing area) shall not exceed the maximum fluid
temperature 115 "C. The temperature in the bearing area is no more than
5 K higher than average case drain temperature.

It depends on the pressure and speed.

Take special actions within the range of =40 'C to =25 'C (at cold start).
Please consult us for the details.

> Selection Diagram

e R a 207 407 &0 BT 1007
1600 b
1000 \t = Q}\ A
gm" b A
Do kA O Aoy
200 P £
. 5 \% I Lr,
3 NN
A U R Y
= G AN OO NN
F SESIRRNE
E A0 I — 36
= =
-
= 20 _-_I.:l,
= 16
8 R
: S B
=% SRR
10 P
RO
NN
g NN
Zapt 75 =40t 0° 10 30T 500 TOC 90° 145
] Temperatura t'
trnir=—20°C Hydraulic Temperature Range tmax=+115'C

2 Instructions on Selection of Hydraulic Fluid

The working temperature dependent on the ambient temperature is
required for correct selection of hydraulic fluid, It refers to the circuit
temperature of a closed circuit and the resenvoir temperature of an
open circuit,

The hydraulic fluid should be so selected that the working viscosity

im the working range is within the optimum range { Vept ,the shaded
area on the selection diagram). The higher viscosity is recommended
under the same conditions,

For example:

At an ambient termperature of X G, the working temperature of the
circuit is 80 'C. The viscosity within the optimum range (\opt.shaded
area) is WE46 or VGEE8 and the latler should be selected.

Mote:

The case drain temperature depends on the pressure and speed, and
it is always higher than the circuit temperature, The temperature at any
point within the system should not exceed +115 'C. Please contact us
if the above condition cannot be maintained due to extreme working
conditions.

> Filtration

Finer filtration improves the cleanliness level of the hydradlic fluid, thus
increasing the service life of the axial piston unit. To ensure normal
operation of the axial piston unit, a cleanliness level of at least 20/18/M15
according to 1S0 4406 is to be maintained.

When the hydraulic fluid has a high temperature (+90 'C 1o +115 'C), the
cleanliness level should at least reach 19/17/14 according to 150 44086,
Please contact us if the above cleanliness level cannot be maintained.

2 Maximum Permissible Speed (speed limit)

Permissible rotational speed by increasing inlet pressure pabs at suction
port 3 or Vo £ Vgmax

,_
-

pabs=1bar

(=]

Rotational Speed nmax/Mmax1 —»

SRR O H e, D AR w T P B Ll BT o el LECC L P T JER
o o e

o
]

=
o

0.4 1.0

Displacement Vg'\Vig max —»

2 Working Pressure Range
Input

Absolute pressure at port S

Without charge pump

pabs min 0.8bar
Dabs max A0bar
Plzase consult us if the pressure>5Sbar.

With charge pump

Pabs min 0.6bar
Pabs max 2bar
Output

Praessure at port Aor B

Without charge pump

P 350bar
pmex 400bar
Rated pressure:maximum design pressure when the fatigue strength is
guaranteed.

Mazimum pressure:permissible mazimum working pressure in short
time (t<1s).

» Case Drain Pressure

Case drain pressures at ports T1 and T2 may be 1.2bar higher than inlet
pressure at port 5, but it is no greater than

PlLabs,max Zbar
Unrestricted full-size case drain lines that need to be directly connected
to the reservoir,




@ HP1VO | Open Circuit Pump

» Minimum Working Pressure > Case Flushing

The required minimum working pressure pg min for pump working lines The case should be flushed via T1/T2 or R if the variable pump which
depends on the rotational speed, swivel angle and displacement has a control valve with EP/HD and DR or stroke limiter (U/H.) operates
(see the table below). for a long time (t=10min) at zero position or at low pressure (<15bar).

See the table below for the flushing flow:
Size A0 a5 115 |125 [130 |145 [145 | 190 | 2460
qv lush {L/min} |3 4 4 4 4 4 4 5 &

Pumps (HP1VAQ) with a charge pump require no flushing as partial
boost low enters the casa. Be careful when the case drain flow exceeds
the total leakage and control flow of the rotary assembly.

pe(bar)
20 <

> Oil Seal

Permissible pressure load

The service life of the shaft seal depends on the pump speed and case
drain pressure, It is recommended that the average lasting case drain
pressure at working temperature is no greater than 3bar absolute pressure
(as the speed falls, the maximum permissible case drain pressure is Gbar)
and the shori-term (t<0.1s) permissible absolute pressure peak may reach
10bar. The service life of the shaft seal decreases with increasing
frequency of pressure peaks.

> Temperature Range

The FKM shaft seal may be used for case temperatures from

=25 Cto+115 'C.

The MNBR shaft seal may be used for case temperaturas from
=40 'C to +90 'C.

Mote; In applications below =25 C, an MBR shaft seal is required.

> Charge Pump (with impeller)

The charge pump is a circulating pump with which the HP1VAO series
can be operated at higher speeds. The charge pump also facilitates cold
starting at low temperatures and high viscosity of the hydraulic fluid.
Hence, there is no need to pressurize the reservoir in most cases,

For use of a charge pump, the maximum permissible reservoir pressure

is Zbar.
M B G
TN I I T '—‘"_"_"_CE"_"}_"_!
J | |
! L R S
J 9 7
’ el | :
|
| 1
e
|
|
| TR
N SN O 5o i il
s M1 R T1T2




HP1VO | Open Circuit Pump

> Technical Data
Size HP1VO Unit | 60 95 | 115 | 125 | 130 | 145 | 165 | 190 | 260
Displacement Vgmax | mL/r| 58.5 | 93.5 | 115 | 125 | 130 | 145 | 165 = =
Vgmin |mL/r| 0 0 0 0 0 0 0 - -
Speed Maximum at Vg max Nmax |rfmin| 2700 | 2350 | 2350 | 2100 | 2100 | 2200 | 2100 | - =
Maximum at Va=Vgmax Nmaxt | FMin| 3250 | 2780 | 2780 | 2500 | 2500 | 2500 | 2500 - -
Flow At nmax and Vg max Qvmax [L/min| 158 | 220 | 270 | 262 | 273 | 319 | 346 = =
Power At gvmax and Ap=350bar Prmax | KW | 92 | 128 | 158 | 153 | 159 | 186 | 202 = 7
Torque At nmax and Ap=350bar Tmax | Nm | 326 | 521 | 641 | 696 | 724 | 808 | 919 = =
Moment of inertia of drive shaft(0.0001) Jrw | kgm® |0.0082 (0. 0173 (0. 01730, 0173|0. 03180, 0341(0.0341| - -
Max. angular acceleration a |rad/s’[17500 13000 | 13000| 13000| 10500 | 9000 | 9000 | - =
Case volume ") E | 3300 24 | B | B [ e | 2 | R 2 =
Weight m | KG | 40 53 53 53 &b 76 76 - -
Size HP1VAO Unit | 60 95 | 115 | 125 | 130 | 145 | 165 | 190 | 260
Displacement Vomex | mbL/r| - 23.5| 115 | 125 130 145 165 | 193 | 260
Vgmin |mLr| - 0 0 0 0 0 0 0 0
Speed Maximum at Vg max Nmax |BmMin| - 2500 | 2500 | 2500 | 2500 | 2500 | 2500 | 2500 | 2300
Maximum at Ve=WVgmax Nmaxs |FMiN| — | 2500 | 2500 | 2500 | 2500 | 2500 | 2500 | 2500 | 2300
Flow At Nrmax and Vg max Qemax |Limin| - 234 | 287 | 312 | 325 | 363 | 412 | 483 | 598
Power At gvmax and Ap=350bar Pmax | KW - 136 | 167 | 182 | 190 | 211 240 | 281 | 349
Torque At nmax and Ap=350bar Tmax | NMm | - 521 | 641 | 696 | 724 | 808 | 919 | 1075 | 1448
Moment of inertia of drive shaft{0.0001) Jrw kgmz - [0.0173]0.0173|0. 0173(0. 0337| 0. 036 | 0. 036 |0. 0577 0. 0895
Max. angular acceleration a |rad/s’| - [1300013000|13000|10500| 9000 | 9000 | 6800 | 4800
Case volume V L = &F & | &Y | 229 |29 | By | 3B | &b
Weight m | KG . 55 56 5T 72 73 74 | 104 | 138
1} 1 The values apply at absolute pressure(paos)=1bar at suction port S and mineral based hydraulic fluids,

21 1+ The values apply at absolute pressure(pabs)20.8bar at suction port 5 and mineral based hydraulic fluids,
32« The values apply at Vg=Vyg max or for increased inlet pressure(pass) at suction port 5.
41 1 =The valid range is between 0 and the maximum permissible speed.
It is applicable for external excitation (e.9. engine 2 to 8 times rotary frequency, cardan shaft twice the rotary frequency).
=The limit value is only valid for a single pump,
-The load on the connecting pieces must be considered.
Mote: Operation above the maximum values or below the minimum values may result in a loss of function, reduced service life or the destruction

of the axial piston unit. The permissible values may be calculated.



@ HP1VO | Open Circuit Pump

> Specification Calculation

V NN a
Flow Q = .;ng [L/min] V; = Displacement,mLir
Ap = Differential pressure, MPa
Toraue T = Ve-Ap [Nm] n = Speed,r/min
2:TTMmh ST
n. = Volumetric efficiency
N« = Mechanical-hydraulic efficiency
P g = 2m-T-n _%-Ap TKW]
ower ~ 60000 ~ 60-n: ne = Total efficiency




HP1VO | Open Circuit Pump

> DR-Pressure Control Circuit diagram
DR With pressure cut-off control

The pressure controller can maintain constant pressure of the hydraulic
system within its contral range despite changes in the flow, The variable
pump anly supplies as must hydraulic fluid as required by the actuator,
If the working pressure exceeds the set point of the integrated pressure
control valve, the pump will automatically swivel back until the pressure
deviation is corrected.

Start position of depressurized state: Vg max

Sefting range from 50 to 350 bar,

Size 60-145

Wy meHVg min

Characteristic Curve
o= asg | max ]
m & —
A
T AL
| I B
S m S . =]
35 %
@ = w
E B f— — — — — ] =
2w
T 2 Size 190-240
O g~ = o —— e — 1Ze =k T 1
i H '
= - | ]
i} H | :
Flow quiLimin) — : ————— ‘@(D | |
M Bg :TTTTTTTT | : '
Bl i i e e
i I el o
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@ HP1VO | Open Circuit Pump

2> DR-Pressure Control Circuit diagram
DRS pressure control with load sensing

The load sensing controller works as a load=pressure controlled flow
controller and adjusts the displacement of the pump to the flow required

by the actuator.

The flow depends on the cross section of the external metering orifice (1)
which is located between the pump outlet and the actuator, The flow is
independent of the load pressure below the setting of the power curve and
power cut-off and within the control range of the pump.

The metering orifice is usually a separately located load sensing directional
valve (control block). The spool position of the directional valve determines
the opening cross section of the metering orifice and thus the flow of the
pump.

The load sensing confroller compares the pressures upstream and
downstream of the metering orifice and keeps the pressure drop (differential T
pressura Ap) through the orifice and thus the flow constant. |
If the differential prassura Ap at the metering orifice increases, the pump ]
swivels back (toward Vg min), - N | Y s el
If the differential pressure Ap falls, the pump swivels out (toward Vg max) S M1 RTIT:
until equilibriurm at the metering orifice is restored,
ﬂ.phnle=ppump-pactuamr

Sefting range of Ap: 14 to 25 bar .
Setting of standard differential pressure: 18 bar. Please specify in plain text Size 190-260
when ordering.

The standby pressure in zero stroke operation (metering orifice closed) is
slightly higher than Ap setting.

(1)The metering orifice {control block) is not incduded in the scope of supply
of pumps.

Characteristic Curve

Size 60145

max |

11T 1)

——-I—-—.____

| |

350

Max.10bar

— === —
e — L I _L

min

Working Pressure pe(bar)—»

Flow GuwiLimman —_—




HP1VO | Open Circuit Pump

> LR-Power Control Circuit diagram

LR Power Control Size 60-145 e o s |
The power controller regulates the displacement of the pump depending reT |
on the working pressure so that a given drive power is not exceeded at LR I !
constant drive speed. ot | |
pa“Vg=constant | :
pe: working pressure M | | |
Vg: displacement a1 e ] {—--—
The precise control with a hyperbolic characteristic curve realizes an { I L I |
optimum utilization of available power. The working pressure acts on a | L —_—— _T
rocker via a measuring spool. An externally adjustable spring force | | !
counteracts this and it determines the power setting. | | |
If the working pressure exceeds the set spring force, the rocker actuates | i
the control valve and the pump swivels back (toward Vg min). The langth | { |
of the rocker is reduced; the working pressure increases at the same rate . | |
as the displacement is reduced and it will not exceed the drive power i | !
(pe*Vo = constant), ; = taemes —+
The hydraulic output power (LR characteristic) is influenced by the pump |—--—--—---—--—--—--—--—l-—-hJ:lr-_l—--—i
efficiency. =] M1 TiTz
Describe in plain text in turn:
=drive power P{KVW)
=drive speed n{rpm)
= maximum flow gv max(L/min) Size 190~260 = e e =
A power diagram is generated based on detailled requirements. l —_——
gmi
Characteristic Curve T — 1l !
M BG i : 1
! 1 1 TT R e g
i I = | I
3Mbar | '—-"-1--“4-—-“---{ ----- -{—-
f £ oo~ i
- { Vomax  Vgmin t
m
= Selting . '
%_ Rangs : Ir
® ! |
% Start of | T
SE_ Confral i } I -F-l Pt
= s M1 RT1Tz2
=
.‘g
=
Slbar
Vg min Displacement Vgmax —»




@ HP1VO | Open Circuit Pump

> LR-Power Control Clrcuit diagram
LRD power controller with power cut-off B

When it reaches the pressure setfing, the pressure cut-off cormesponds
to the pressure controller that sets pump displacement back to Vg min,

It realizes override control of power controller, Namely, the power function
is valid when it is below the preset pressure,
The pressure cut-off function is integrated in the pump contrel module and
preset as required before leaving the factory.

WL ETWSITER. (VIR (P TNVET TP,

Setting range from 50 to 350 bar :_
Characteristic Curve |
|
max |
350 - :
& | s i ]
! O i DR, o Bkt
2 o
5 B
S &
E o Size 190-260
£ &
[
L,
3=
] 1
!
min
Vg min Displacement Vomax —s




HP1VO | Open Circuit Pump

> LR-Power Control Circult diagram
LRDS power controller with power cut-off and load sensing S &0-148
i —— = ﬂ-'lx

The load sensing controller works as a load-pressure controlled flow [ i
controller and adjusts the displacement of the pump to the flow required | e S _E_'_I' -1 i
by the actuator,

The flow depends on the cross section of the external metering orifice (1)
which is located between the pump outlet and the actuator, The flow is
independent of the load pressure below the setting of the power curve

and power cut-off and within the control range of the pump.

The metering orifice is usually a separately located load sensing directional
valve (control block). The spool position of the directional valve determines
the opening cross section of the metering orifice and thus the flow of the
pump.

The load sensing controller compares the pressures upstream and
downstream of the metering orifice and keeps the pressure drop (differential
pressure Ap) through the orifice and thus the flow constant.

If the differential pressure Ap at the metering orifice increases, the pump
swivels back (toward Vg min). If the differential pressure Ap falls, the pump
swivels out (toward Vg max) until equilibrium at the metering orifice is
restored,

ﬂ.phnle=ppump-pa:mrm

Sefling range of 14bar to 25bar

RS e S P A [ St i

Setting of standard differential pressure: 18 bar. (Please specify in plain Size 190-260
text when ardering.) e e e Y
The standby pressure in zero stroke operation (metering orifice closed) is ﬁ R ': I
slightly higher than Ap setting. B ¢ B : }
(1) The metering orifice (control block) is not included in the scope of ,Ef_i I_‘_‘ [~ 5 o ! !
supply of pumps. I R, i
o S T
P!
Characteristic Curve M B | H- - I
AR ——
. —— — e —— e ———— —.——c
350 o L AT — .#_ :
Vg max™ Vg min H
]
4 ]
I" ]
L preanded
L Pyl
3 M1 RTiTz2

50

Working Prassure pe(bar) —»

Vg min Displacement Vg max —»




@ HP1VO | Open Circuit Pump

2 LR-Power Control Clrcult diagram
LRU1/2 Electrical proportional displacement control T
Control from Vg min t0 Vg max
The pump increases its displacement with increasing control current.
Technical Data-Solenoid
LRU1 LRUZ

Voltage 12V (£ 20%) 24V (£ 20%)

Control Start A00mA, 200mA,

current | ppg 1200mA 600mA

Current limit 1.544 0. 77A

Mominal resistance(20°C) | 5,50 22.70

Dither frequency 100Hz

Duty eycle 100%
Start position with control signal {control current):

=Yg max at working pressure and external control pressure < 30 bar
Samin at working pressure or external control pressure = 30 bar

The electronic controller and amplifier as shown below are provided to Size 190-240 i1 !
activate the proportional solencid, ﬂ !
= U2
Characteristic Curve I |
Increase in pilot pressure(Vg mir=Yg max) Ap=25bar :
1400 I Ik | —.l—--—--::; ----- ..:_,..l._i
I I I
|
1200 i ]
| ]
/ !
X |
|
1400 /i" —— = — —_l- = =g
1 ol v Bt
L. S MiRT1Tz
E 800 LRU1
—
E’ A
: P
= = f’" 2 L~
o r LRL_'I,.E#"""F
(]
400 / Pl
.-"J-""’-
L]
200 =1
o [1 - 1.0
Vg min Displacement —» Vgmax




HP1VO | Open Circuit Pump

> LR-Power Control Circuit diagram
LRH2/6 Hydraulic proportional displacement control Size 60-145

Control from Vg min 10 Vg max

The pump increases its displacement with increasing pilot pressure.
Setting of beginning of contral (at Vg min): 4=10bar

Specify in plain text the beginning of control.

Start position without contral signal (pilot pressure):

-\'g max at working pressure and external control pressure < 30 bar
=gmin at working pressure and external control pressure = 30 bar

Characteristic Curve-H2

Increase in pilot pressure(Vg min-\g max) Ap=25bar

35

f
E® = T—t—=
L | st
5 o - | P
° i T S M1 RT1Tz
2 20 = =
o L Y
o 15 __,.--""/_.--" Size 190260 _:_ 5 |
= | LR
o % 10 ’,..-"'ff : ﬂ'
e L e LD I !
T LE il e I
W
M |BG I I 2l
0 0.5 1o 1 ! )
v ] W || == —— = I |
g man Displacement — Vg max L LY 1 i
—— A — — — — — P ——— __T_ -
——ANCESD- - :
Characteristic Curve-H6 I
ncrease in pilot pressure(Vo min=Y'y max} Ap=10bar !
[
20 _—
— I I
@ L —1 ——— e ——
5 5 _— " I Lo
B | et "] Rt o e |
e e e 5 M1 RT1T2
% téa .--""--.-'-.
E = 4=
£ &
=l 1] 0.5 1.0
o
Vo min Displacement —s Vomax




i
» LR-Power Control
LG1 Pllot pressure negative proportional power control

Cwerride control of control settings is realized with external pilot pressure
signals. The pilot pressure acts on the adjusting spring for mechanical
power control via port £,

The mechanical power may be regulated by changing the pilot pressure.
If the pilot pressure signal is adjusted by load limit control, the power
consumption of all actuators will reduce to match the power supplied by
the engine,

The pilot pressure for power control is supplied by an external control
element.

Increase in pilot pressure will reduce power setting.

Characteristic Curve

&

Min. Pilot Pressure

Maue. Pilot Pressure

Working Pressure|Bar)=e

o
=
I

Wi min Wy max

Displacement s

HP1VO | Open Circuit Pump

Circult diagram

Size 60-145 1_-'_"_'-_"_'2"_"_"_!.
: F‘F‘j ]
] i LG1 | j
| T o

i I
S e
R N [ S L L
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I {1
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HP1VO | Open Circuit Pump

LE1/2 Electrical negative proportional power control Gt e =
Contrary to hydraulic power control - override control, the basic power | Er= '
setting can be reduced by the electronic pilot current acting on the ! LE1/LEZ |
proportional solenoid. The force thus incurred acts on the adjusting spring i /:- 1 m‘, | I
for mechanical power control, | 3 i | |
The mechanically adjusted basic power setting can be varied via difereet | M BG | | F b |_ ) —|
control current settings. g H
Increased current = reduced power | _J
If the pilot current signal is adjusted by load limit control, the power | | T4 ™77~ "1 ———— ==
consumption of all actuators will reduce to match the power supplied by | |
the diesel engine. N ot W it | |
12V(LE1) or 24V(LEZ) power supply is required for controlling proportional | '
solenoids. = : 1|
Technical Data-Solenoid I
LE1 LE? R l:j
Voltage 12V (2 20%) ity | |00 emmem—— 5 “—“-"—“—“‘—,.f.i;‘“'gﬁ"—; o
Control Start 400mA, 200mA
current End 1200mA S00mA
Current himit 1.5A 0. 77A Size 190-260 o
Mominal resistance(20°C) | 5.50 22.70 ]‘}-‘E" / LIEE
Dither frequency 100Hz I |
Duty cycle 100% l
S P
H 1..|.-| |
Characteristic Curve : _____ Jl_ﬁ
| Vi b
i Vogmax Vg min | 1
I
H f
|
" I
Min. Control Currend s o oo
SR S . T B ‘F"l T‘.'f_l
] Mi R TiTz

Max . Control Current

i L
o Working Pressure({Bar) = &

Vg min Displacement =* Vg max




@ HP1VO | Open Circuit Pump

> EP-Electric Controller with Proportional Solenoid  gjreust diagram
EP1/2 Electrical proportional displacement control

Size 60-260

7
|
|
|
|
|

B

Control from Vg min t0 Vg max i
The pump increases its displacemeant with increasing control current. !
Start position without control signal (control current); |
-y max at working pressure and external control pressure < 30 bar :
Vg min at working pressure and external control pressure = 30 bar

30 bar control pressure is required for the pump to move from its initial
position Vg max to Vg min,

The required control pressure comes from the load pressure or external
control pressure at port G,

An external control pressure of approx. 30 bar is required at port G to e
nsure control even at low working pressure (< 30 bar).

Mote:

Remove the shuttle valve if no external control pressure is connected to
port G.

Install a pump with EP controller in the reservoir only when the hydraulic
fluid of mineral oils is used and the reservoir temperature is up to 80 °C.

Technical Data-Solenoid
EP1 EP2
Voltage 12V {+20%) 24V (£ 20%)
Control Start A00mA 200mA
current End 1200mA 600mA
Currant limit 1. 544 0. 77A
Nominal resistance(20°C) | 5 50 22. 70
Dither frequency 100Hz
Duty cycle 100%
Characteristic Curve
1400
1200
7
y pd
1000
/ i
1 -
<
E 800 EP1
=1
= .
[+F]
5 //
O a0 7
=
5 ,-r/ EP2 ..-‘“‘f
] ..-""#
A0 / Fsl
——
.-"'ff
L1
u} 0.5 1.0
Myl Displacement —r Vymax




HP1VO | Open Circuit Pump

2 EP-Electric Controller with Proportional Solenoid eyt diagram
EP.D Electric controller with pressure cut-off s B i

When it reaches the pressure setting, the pressure cut-off corresponds ’
to the pressure controller that sets pump displacement back to Vg min.

It realizes override control of EP controller. Namely, the displacement
control dependent control current functions below the set pressure.
The pressure cut-off valve is integrated in the control casing and set to
the fixed pressure value before leaving the factory.

Sefting range from 50 to 350bar

Characteristic Curve-pressure cut-off, , D

max *
350
s W ﬂ
@
0
1 =
=~ B - %
s ] | = Size 190~260
a
[=%
s §
5 3]
i
& e
o
i)
£
{ L 2
g 50
= min ™
] W
Flow guiLimin) gy Vgmax Vg min
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| o I
b e e e [
3 M1 RT1Tz
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> Installation Dimensions

Size 60
NOO, LRDS control

Without charge pump - 260. 3 -
53.6

12.7

®127%. 083
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HP1VO | Open Circuit Pump

> Installation Dimensions

137
135

2-017.5,19 deep

107

181
213
Detail W LA a3 Detail Vv
e 4410, 17deep
[
19
B 51 F
T
{} oh 'E} Ly
L
42,9 23,8
Ports SAE J518 R Drain port/Air bleed port M22x1.5 14deep
B Working port {righ pressure senes) | 3/4" 8] Pressure measuring position, M12x1.5,12deep
Fastening thread M10,17deep positioning chamber
s Suction port (standard) 2" it Pressure measuring position, M12x1.5,12deep
Fastening thread M12,20deep warking port
T4Tz2 | Case drain port M22x1.5,14deep| | X Pilot pressure port M14x1.5,12deep
Parallel keyed shaft P Splined shaft S Splined shaft £ Splined shaft T '
DIN 6885-A510x8x56 AMNSIB92.1a 30° g DM 5480 AMNSI B9Z.1a 30°
g 1=1/4" 14T 12/24DP WaSx2x30x16x59g 1=3/8"21T 16/32DP g
|58 IS, ) ' Q |
céfi ‘fui’ =TT _V/ s 72 [
H o a T ¥
= g Frreds .«Iq 0.5 L] W i i
[ =] L=
9.5 = 28 9.5 795 H
78 b 40 28 5 78
! =t
58 = E 32 i T 40
‘;: 48 4 Es] 4
&b 56 a0 Pl 5é

DM 5480-2006, 30" pressure angle, flat root, side fit, tolerance class Sg
AMS| BS2. 181976, 30° pressure angle, flat root, side fit, tolerance class &




@ HP1VQ | Open Circuit Pump

> Installation Dimensions

LRDU1/2 power control DRS pressure controller
With pressure cut-off and electronic control variable displacement With load sensitive contral

261.8 260, 3

X_

161
137

N
N/

J .
nam
E},%
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sinmnaf|REN

i1

Filot control port X: M14x1.5,12deep
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» Installation Dimensions

Size 95/115/125
NOO, LRDS control

292

89.5 g ! Sl
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— 1 I
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