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A7V Variable Displacement Pump

A
7
V
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7
V

A7V Variable Displacement Pump(2.0 5.1 Series)

Type Code

Pump Type

Variable Displacement Pump

Displacement(Vgmin~Vgmax)

Control Device

Constant horsepower control

Constant pressure control

Electrical control

Hydraulic control, pressure related

Manual control(with handwheel)

Series

Series 2.0, Size 20~160

Series 5.1, Size 250~500

Auxiliary Equipment

None

With pressure
cut-off built-on(LV,EL,HD)

Constant pressure
remote control

Stroke limiter

None

 Stroke limiter mechanically adjustable (LV&DR)

Stroke limiter, hydraulic (LV)

Pipe Connections

(Series 20 ~ 500)
Pressure port : SAE flange, on side
Suction port : SAE flange, on side

(Series 20 ~ 160)
Pressure port : threaded, on side
Suction port : SAE flange, on side

Shaft End

Keyed Shaft

Splined Shaft

Keyed Shaft

Direction of Rotation (view on shaft end)

clockwise

anti-clockwise

Type Code Example

A7V Variable Displacement, Displacement160, Constant horsepower control LV, Series 2.0,
anti-clockwise L, Splined Shaft Z, Pressure port : SAE flange, on side, Auxiliary Equipment none

A7V Variable Displacement Pump
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A7V Variable Displacement Pump(2.0 5.1 Series)

Technical data Form
Size

Direction of Rotation (R or L)

Control

Device

LV Constant horsepower control

DR Constant pressure control

EL  Electrical control

HD Hydraulic control, pressure related

MA Manual control(with handwheel)

Displacement

Max. speed

Max. flow

Max. power

flow
power

Max. Torque

Monent
Wight

* NOTICE : 1) The values shown are valid for Vgmax, with an absolute pressure at suction inlet S and when operated on mineral oil.

                 2) Caulated with a volumetric efficiency of 97%.

                 3) Pump's speed don't exceed the permissible max. speed at 0.15MPa in suction s. on those sizes with Vgmin>0, however the

values for those size with Vgmin=0 by reducing the displacement(Vg<Vgmax) and

                     maintaining max. flow the relevant sizes are 28~20, 50~40, 80~58,107~78, 160~117

 the max. flow is 94L/min, the max. speed

 maximum speeds can be increased to the

                    For example size 28, Vgmax=28.1 ml/r, reduced the displacement to 20.5 ml/r and keep

can be from 3600r/min to increase 4750r/min. 

A7V Variable Displacement Pump
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A7V Variable Displacement Pump

A
7
V

A7V Variable Displacement Pump(2.0 5.1 Series)

A7V Variable Displacement Pump

Displacement

Open cicuitr

Permissible speed Nperm and suction pressure Pabs can be read from the nomograph, However, the max. speeds

(see table) and min. nad max. suction pressure must be taken into account.

Example

Given: size 55, Drive speed 2700 r/min

Required: pressure Pabs at the suction Inlet S

Solution: Line ÿ on scale nperm drawn toward size 55

crosses line H at point A. line ÿ from point A to point B

(open circuit) gives the result: Pabs=0.117MPa.

size 250~500
Calculation of Inlet Pressure Pabs at Suction Inlet S and of Reduction in Displacement at Increased Speeds.
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Displacement rate

Example:
Given: Size 500, Drive speed 1320rpm
Required: Pressure Pas at suction inlet S
Soulution: Speed ratio n/nmax0.1=1320/1200=1.1 gives an inlet pressure of Pabs=0.12MPa at full swivel.
                 If for example free flow is only possible with Pabs=0.1MPa, the displacement must be reduced
                 87.6%.
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A7V Variable Displacement Pump(2.0 5.1 Series)

A7V Variable Displacement Pump

min oil level

Fig. 1

Suction bend pipe

Filled oil and bleed air
airtight assembly

Lowest oil

Tank

Fig. 2

Calculation of Size

Swept Volume

Drive Torque

Drive Power

Vg=max geometric displacement [ml/r], ÿP=differenitial pressure [MPa]

n=speed [r/min], ÿv=volumetric efficiency

ÿmh=mechanical-hydraulic efficiency, ÿt=overall efficiency

Operating Pressure Range
Inlet Operating Pressure at port s

Pressure at ports A or B
Nominal pressure

Peak pressure

Fluid Temperature Range

tmin······································10ÿ/s
tmin······································(for short periods)1000ÿ/s

Viscosity Range

Optimum Operating Viscosity:

Fluid Recommendation: 40 low-solidfing

Filtration of Hydraulic Fluid

Recommended filtration 10ÿm. Coarser filtration of 25 to
40ÿm is possible. However ionger service life is achieved
with filtration of 10ÿm (reduce wear)

Flow Direction

Clockwise: S to B        Anti-Clockwise: S to A

Mounting position
    Optional. Pump's housing must be filled with oil

Drive shaft on top of oil tank

For this case a model with ports U1 and U2 must be ordered
(indicate in clear text:"with ports U1 and U2"). The minimu
oil level must not fall below the "A" line. as shown in Fig. 1

When mounting within tank, plug must
be removed from ports U1, U2 and R
When mounting outside a tank, the
pump must be bled at port U1 or U2
prior to commissioning.

Mounting on top of oil tank

Mounting of A7V pump above tank must be cinsidered as a special
pump installation and shoud only be realized under specfic conditions. 
 1)With various control device, pump's angel is max.(Vgmax) before
    start. Further to adjustment from Vgmin before start(Vgmin=0).
    The min. flow screw limiter must be operation at Q=0.
 2)Pump equipped at top of oil tank, when ordering need description
    "use for set on oil tank".
 3)Pump's suction port should be located up. And also the suction pipe
    is possible shorter. The pipe end should be low 200mm than oil.
    The flow speed in suction pipe should keep speed between 0.8~1.0
    m/s. Mounting as Fig 2. 

A7V pump 2.0 series, mounting on top of tank, different size and speed,
pipe length and watch for inner Diameter

Size
Max. speed

Max. length 
of suction pipe

Calculated suction pipe(mm) at 
flow velocity v=0.9m/s and Vgmax

Speed Speed

Note : Viewed Values are suction absolute pressure 0.09MPa.
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A7V Variable Displacement Pump (2.0 5.1 Series)

Constant Horsepower Control LV
LV Constant horsepower control regulates flow in relation to
pressure and makes out-put power constant that is : 

Constanse

P : Power (kW), P : Pressure Difference (MPa), Q : Flow (L/min)at the table

Hydraulic pilot force acts on a side of pilot piston. When it overcomes a pilot spring 

force arranged on the other side of the pilot piston, the pilot oil is fed into the cave of 
control piston. The pump swivel angle from Vgmax to Vgmin swing. Then the  

displacement will be reduced (Viewed on page two Section)  

Through port G via throttle port C can carry on high pressure control
(summation HP control)

Start of controlled constnat out-put power LV at 5MPa 

Constnat HP control with stroke limiter 

By means of a mechanical stroke limiter. The max. displacement can be
infinitely varied or limited. Adjusted range from Vgmax to Vgmin

Size

Number of screw rotation

Moment (Approx.)

Constant HP control with pressure cut-off 

Be used for all kinds of size Vgmin=0
Pressure cut-off is base on constant horsepower contorl carry on
a constant pressure control. It ealized operating by order valve.
When pressure up to setting pressure (max.)(adjusting pressure
range to 31.5MPa), the order valve will be opened, then the flow
will be reduced to Q=0.

Size

Size

Sequence valve

DZ5(used for size 250)

DZ10(used for size 355-500)

Order valve and pump separately fixed

Mounting the pump directly with sequence valve

Note Order valve port T and pilot valve port T1 must bo connected
with oil tank (cooler)

Constnat HP control with hydraulic stroke limiter 

A pilot pressure (port X1) of at least 10% of the operating
pressure is required for the hydraulic stroke limiter, max.
permissible pressure at port X1=20MPa(for all sizes).
If it is required to limit the flow at an operating pressure<
5MPa then a boost pressure of min. 5MPa must be applied
port X2 (at port X1 then, min. 10%=0.5MPa)

A7V Variable Displacement Pump

A
7
V

A7V Variable Displacement Pump
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A7V Variable Displacement Pump (2.0 5.1 Series)

Oil Port
Suction port
Pilot port
Remote pressure Port

Drain port

Operating port

Pilot pressure port
Summation HP control port

The sequence valve is mounted sepatarely from the pump
in any suitable location on a subplate (remote control).
The max. single pipe length must not exceed 5m. Order 
sequence valve and subplate separately.

Mounting separately sequence valve and pump size 20-117

DZ10(used for size 355-500)

DZ5(used for size 250)

A7V Variable Displacement Pump (2.0 5.1 Series)

Flow Flow

Flow
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Size
Rotation Speed

Max. Flow

Input Power
Range

Rotation Power Efficiency

Starting point of Variable Displacement Starting point of Variable Displacement

Flow Cut-off

with Flow Cut-off

without
Flow Cut-off

with

without Flow Cut-off
Characteristic of P-Q of the LV Constant horsepower control ;

Note

Mounting the pump directly with sequence valve
Constant HP control LV with Flow Cut-Off and Hydraulic Stroke Limiter Constant Input control LV with Input Current <Remote> and Hydraulic Stroke Limiter

Value in the table is that of the working fluid when the temperature is 50 ÿ approximation.

Except in terms of n0, in terms of the rotational speed n is as follows.

A7V Variable Displacement Pump
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A7V Variable Displacement Pump (2.0 5.1 Series)

Size

Suction port

Discharge port
Remote control Port

Operating port

Drain port

Oil Port

Size

Size
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Constnat Pressure Control DR
The constant pressure control remains the pressure in a hydraulic system

constant within its control range in spite of changing pump flow requirements,

the variable pump supplies only the volume of fluid required by the services.

Should operating pressure exceed the set pressure, the pump automatically

swivelled back to a smaller angle. The required pressure is set either direct at

the pump (valve built-in, standard model) or at the separate sequence valve

for the model with remote control

Pressure Setting Range : Standard model 5~35 MPa
                                         Remote model 5~31.5 MPa

Adjustment Range of Size 20-117

Pressure unloading

Pressure built-up

The valve in the table are increased by 3 times for remote

Parallel Operation
For parallel operation of several A7V pumps with constant pressure control,
a steeper curve is used for the constant pressure control (ÿP=1.5MPa).
Please indicate this requirement in text after the type code when ordering
"parallel operation"

Continuous Operation in zero Position

The indicated values applicable at the pump speed of 1450 r/min. zero stroke
operation without flushing of housing as below. zero discharge continuous operation

time, max. pressure and permission temperature is as below

Stroke Limiter
The max. displacement  can be steplessly limited between Vgmax to Vgmin.
by means of a mechanical stroke limiter. For details see control device LV.

Short period rotation Long period rotation

Max. permission pressure Max. Permission temperature Max. permission pressure Max. Permission temperature

Connection for flushing fluid

Flushing flow

Sequence valve

Tank temperature must be below than temperature of flushing fluid 

Standard model of the Constant Pressure Control DR (valve built-in)

Remote control(F) of the Constant Pressure Control DR

Order sequence valve and subplate separately.
Port T from the sequence valve must be piped separately to tank.
A pressure relief valve installed in the system for protection of
the max. pressure must be set 2 MPa above the setting of the 
constant pressure control.
The max. single pipe length should not exceed 5m

Input power at zero discharge

Performance curve at 1500r/min rotation speed, 50degree oil temperature

(size 20~117)

A
7
V

A7V Variable Displacement Pump

A7V Variable Displacement Pump
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A7V Variable Displacement Pump(2.0 5.1 Series)

Electric Proportional Control EL
The electric control permits stepless and programmable adjustment
of the pump displacement. Pump displacement is proportional to the
solenoid force. I.E the strength of solenoid current

For to size 20~160
Control solenoid valve need a DC24V(12V) and current 300~630mA

(600~1260mA). Start of control approx.300mA(600mA). End of
control current approx.630mA(1260mA) 

For to size 250~500
Control solenoid valve need a DC24V and current 350~800mA.
Start of control apporx.350mA. End of control current
apporx.8000mA. Control adjust from Vgmax. If need anti-control
(from Vmax. toVmin)please inquiry from Liyuan company. If pump
is to movedout of the zero position(Vg=0)or the operating
pressure<4MPa,a pilot pressure of 4MPais necessary at port G.

Hysteresis
A hysteresis of ±2.5~4%(approx.),is present in the
control because of the electric/hydraulic control
(reffered to the complet adjustment range Vgmin to
Vgmax).The repeatabilityof the pump position. When
starting from the same direction is around 2~4%.

For all sizes with Vmin=0, for description see control
device HD, Order sequence valve and subplate separately.

For sizes 20~160

For sizes 20~160

Note:Port A from the sequence must be piped separately to tank(cooler)

For sizes 250~500

D25 used for  size 250

DZ10 used for  size 355~500
For details see constant pressure control DR

Oil port

Operating port
Suction port
Port to drain air
Port for remote control valve
Remote pressure port
Pilot port

size 20~160

size 250~500

Time for adjustment is Vgmin
Rate of discharging quantity

Time for adjustment 

Size

Note:The viewed time in to from is 
pump's operating pressure Pb=20MPa

A7V Variable Displacement Pump
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Hydraulic control, pressure related HD

A7V Variable Displacement Pump(2.0 5.1 Series)

A7V Variable Displacement Pump

Adjustment is proportional to the pilot pressure at port X1.
The increase in pilot pressure over the complete adjustment
range is 1MPa. The setting range for commencement of
control of is 0.4MPa to 1.5MPa. The necessary control is
taken from the high pressure circuit, and a minimum operating
pressure of 4MPa is required. If necessary apply pilot pressure
of 4MPa at port X2. The oil flow at pilot X1 is approx. 0.5L/min.

Pilot pressure
Pat(MPa)
Adjust range

Rate of discharging quantity

Note:Port  A from the sequence must be
piped separately to tank (cooler)

DZ5(used for size 250)

DZ10(used for size 355~500)

DZ10(used for size 355~500)
Used for size 250~500

Sequence valve must be piped separately to tank

Sequence valve must be piped separately to tank

Sequence valve must be
piped separately to tank

For details see constant pressure control DR

Oil port

Operating port

Remote control port
Remote pressure port

Pilot pressure port
Tank port
Drain port

Manual Control, MA
By turning the handwheel, a piston is movedin an
axial direction by means of a threaded splidle.  A

carrier pin moves the port plate on its sliding plate
thus permitting stepless variationof the pump 
displacement a the range Vgmin to Vgmax.

Oil port

Operating port
Suction port
Drain port

Size

Adjust
 range

Rate of discharging quantity

Handle rotation number
(adjust range)

Used for size 20~117

Hydraulic control, pressure related with cut-off
For all sizes with Vgmin=0
This function is not carried out by a 
sequence valve. One reaching the set 
max. pressure(adjustment range up to
31.5MPa),the valve opens and the flow is  

automatically reduced to Q=0. The sequence
valve is mounted separately from the pump
in any suitable location by means of a 
single pipe length should not exceed 5m.

A
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A7V Variable Displacement Pump

A7V Variable Displacement Pump
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A7V Variable Displacement Pump(2.0 5.1 Series)

Unit Dimensions Series 2.0 size 20~160

Control horsepower control LV

Anti-clockwise Rotation Mode

Clockwise Rotation Mode

Z splined shaft DIN 5480
S slined shaft GB3478,1-83

Parallel keyed GB1096-79

Pressure port SAE flange

Z Direction Thread port

G plug

G plug X2 Plug

Auxiliary equipment : Hydraulic stroke limiter(for LV)

Auxiliary equipment : Mechanical stroke limiter(for LV and DR)

Parallel keyed

GB1096-79,A67

Oil port

Operating port
Suction port

Pilot pressure port
(HP Control port)

Pilot pressure port
Remote pressure port

Ports for remote control valve
Sequence valve drain port
Sequence valve drain port
Drain port
Bearing flushing port

A7V Variable Displacement Pump
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A7V Variable Displacement Pump

A7V Variable Displacement Pump(2.0 5.1 Series)

A
7
V

A7V Variable Displacement Pump

Constant horsepower control LV 2.0 Series 20~160 Data Form

Size

Size

Size

Size

Size

Deep

Deep

Deep

Weight

Keyed Keyed Splined Splined

Keyed

Keyed

Keyed

Keyed
Keyed

Keyed

Keyed

Keyed

Keyed

Keyed

Keyed

Keyed

Keyed

Keyed

Keyed

Keyed

Keyed

Keyed

Keyed

Keyed

Port
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A7V Variable Displacement Pump(2.0 5.1 Series)

Unit Dimensions Series 2.0 Size 20~160
Constant pressure Control DR

Hydraulic Control HD

Electric proportional Control EL

Manual Control MA

A7V Variable Displacement Pump

Standard Model Remote Model Z Direction

Size 20         A1 and X3 used for with pressure cut-off only

Other sizes   A1 and X3 used for remote control

X2 setted plug

A1 and X3 used for with pressure cut-off only

X2 setted plug

Size 20         A1 and X3 used for with pressure cut-off only

Other sizes   A1 and X3 used for remote control

Size

Size

Size

Size
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A7V Variable Displacement Pump(2.0 5.1 Series)

Unit Dimensions Series 5.1 Size 250~500

Constant horsepower control LV

Anti-clockwise Rotation Mode

Clockwise Rotation Mode

Z splined shaft DIN 5480

S splined shft GB3478.1-83

with cut-off only
T1 used for with cut-off only

Parallel keyed GB1096-79

G setted plug

X2 setted plug

Parallel keyed GB1096-79

G setted plug

Auxiliary equipment : Hydraulic stroke limiter (for LV)

Auxiliary equipment : Mechanical stroke limiter (for LV and DR)

A7V Variable Displacement Pump

A
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A7V Variable Displacement Pump
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A7V Variable Displacement Pump(2.0 5.1 Series)

Unit Dimensions Series 5.1 Size 250~500

A7V Variable Displacement Pump

Anti-clockwise Rotation Mode

Clockwise Rotation Mode

Constant HP control Series 5.1 Size 250~500 Table of Values for Unit Dimensions

Size

Size

Size

Size

Size

Deep

Keyed A64 Keyed Splined Oil port

Oil port Weight

Deep
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A7V Variable Displacement Pump

A7V Variable Displacement Pump

A
7
V

A7V Variable Displacement Pump(2.0 5.1 Series)

Unit Dimensions Series 5.1 Size 250~500

Control Pressure Control DR

Standard Modle Remote Model Z Direction

A1 and X3 used for with pressure remote only
Size

Hydraulic Control, Pressure Related, HD

T1 used for with pressure cut-off only

X2 setted plug

used for with pressure cut-off only

Size

Size

Electric Proportional Control EL

T1 used for with pressure cut-off only

used for with pressure cut-off only

G setted plug

Oil port

Operating port
Suction port
Remote pressure port

Pilot pressure port
Remote pressure port
Ports for remote control valve
Pilot oil return line
Pilot oil return line

Air bleed port

Flushing port




