F1A Constant Flow Pumps/Motors
Pompe/Motoare cu debit constant F1A

Descriere si utilizare

Pompele cu debit constant F1A sunt fin
constructie “bloc inclinat” si se folosesc in instalatiile
hidraulice de actionare.

Se pot utiliza atat ca generatoare hidraulice cat si
ca motoare hidraulice atat in regim stationar, cat si in
regim mobil.

Ca pompe debitul este proportional cu turatia de
antrenare, iar ca motoare turatia este proportionald cu
debitul de intrare.

Pompele/motoarele cu debit constant tip F1A
sunt bidirectionale, permitand inversarea sensului de
curgere a fluidului prin schimbarea sensului de rotatie a
arborelui de antrenare.

Reprezentare conventionala

L L

Pompa bidirectionala
Bidirectional pump

Motor bidirectional
Bidirectional motor

Description

F1A constant flow tilt cylinder block pumps are
used for hydrostatic drives in open circuits.

They may be used both as hydraulic generators
and as motors for stationary and mobile applications.

When used as pumps , the flow is proportional to

the driving rotational speed while in motor applications the

rotational speed to the input flow.

F1A constant flow pumps/motors are bidirectional
units which allow the reversal of the fluid flowing direction
by changing the driving shaft rotation way.

L

Pompa-motor bidirectionale
Bidirectional pump-motor

Codificare Codes
F1 (211 [ P] F]
F1
Pompe (motoare) cu bloc inclinat si debit constant T ‘ Tipul racordului (F-flansa, G-filet)

Tilt cylinder block pumps (motors) with constant flow

Diametrul pistonului (10, 12, 16, 18, 20, 25, 32, 40)
Piston diameter (10, 12,16, 18, 20, 25, 32, 40)

-

Unghiul de inclinare conform tabel

Inclined angle acc. to the table

Marimea
Size

Unghiul () °

F110A F112A

15 |18 |21

Type of connection (F-with flange, G-with thread)
Tipul arborelui de antrenare (P-panéa, C-caneluri DIN 5480)
Type of driving shaft (P-with key, C-with splines DIN 5480)

Sens de rotatie (l-indiferent, S-stanga, D-dreapta)

Driving direction (S-L.H., D-R.H., I-L.H. Or R.H.)

F132A

F140A

Angle 25 (15 |18 |21 |25 |15 |18 |21 |25 |15 |18 |21 |25 |15 |18 |21 |25 |15 |18 |21 |25 |20 |25
Vg':';ag:eme;{'(cv(;ﬂi‘;t) 65|76 |86 102 119 |14 191 |22,71263/31,1(27,5 [32.9| 38 | 45 |38,6| 46,1|535| 63 |76,5| 914|106 |125 153 182 212 |250 |378 |468
DATE TEHNICE TECHNICAL DATA

Agentul hidraulic The fluid

Se recomanda utilizarea uleiului hidraulic aditivat
pentru extrema presiune.

Vascozitatea de lucru la temperatura de regim
trebuie sa fie aleasd in domeniul optim de randament si
durabilitate si sa fie cuprinsa intre 16 si 36 mm?sec.

in conditi extreme de lucru sunt valabile
urmatoarele valori :
vmin=10 mm?¥sec la o temperaturd maximi a uleiului
rezidual de 90°
Vmax=1000 mm?/sec temporar la pornirea la rece.

Temperatura uleiului rezidual se situeaza
intotdeauna peste temperatura rezervorului , de aceea in
nici o zona a instalatiei temperatura nu va depasi 90°C.

in conditii extreme cand conditiile de mai sus nu
pot fi respectate se vor lua masuri suplimentare de racire a
agentului hidraulic.

Filtrarea agentului hidraulic

Se recomanda o finete de filtrare pe retur de 10
microni. Este admisa si o filtrare mai grosiera de 25+40
pm, dar uzurile vor fi mai rapide. Pe aspiratie nu se
instaleaza filtre.

It is recommended to use hydraulic additivated oil
for extreme pressure.

The working viscosity in continuous duty should
be selected within the optimum efficiency and endurance
ranges , between 16 to 36 mm?/sec.

The following values are recommended for limit
operation conditions :

Vimin="10 mm?%sec for 90° max. temperature of residual oil
Vimax="1000 mm?/sec - temporary for cold starting.

The residual oil temperature always exceeds the
tank temperature so that it will not be above 90°C in any
area of the installation.

In externe conditions , when the values above
can’'t be observed , it is necessary to take supplementary
measures for cooling the hydraulic fluid.

Fluid filtration

It is recommended to use 10 um filtration fineness
on return but the 25+40 um range is also admitted;
however in this case the unit will worn out more rapidely. It
is not necessary to mount filters on suction.



F1A Constant Flow Pumps/Motors
Pompe/Motoare cu debit constant F1A

Presiunea la intrarea in pompa The Pressure at Pump Inlet
Presiunea la intrarea in pompé va fi de 0,8 +2,5
bar absolut in functie de turatia de antrenare a pompei.
Pentru turatia nominald presiunea la intrarea in
pompa este de 1 bar absolut.
La alte turatii presiunea la intrare se calculeaza
cu formula :

The pressure will be 0.8 +2.5 bar at pump inlet ,
depending on pump rotational speed.

The inlet pressure corresponding to the rotational
speed is 1 bar abs.

For other rotational speeds the inlet pressure is
calculated with the formula :

“a 2 08 bar

nom

Py =1-(—2 )2 0.8 bar

nnom

Pa =1-(

but it must not be less than 0.8 bar abs.
When the units are used as motors the sum of the inlet and
outlet pressures must not exceed 350 bar.

dar nu sub 0,8 bar absolut
Cand se folosesc ca motor suma presiunilor la intrarea si
iesirea din motor nu trebuie sa depaseasca 350 bar.

Turatii de antrenare

Specifications

i

v, 6,5 76 |86 |102| 19| 14 |19.1227|263| 311/ 27,5|329| 38 | 45 |386|46|535| 63 | 76,5914 106 | 125 | 153 | 182 | 212 | 250 | 378 | 46
I 1450 1450 1450 1450 | 1450 1450 | 1450 | 1450 970 970

U 4000 3200 3200 2800 | 2800 2500 2200 1800 1500

el 3,8 86 16 21 21 31 45 102 210

Vg - volum geometric (cm?®/rot)
nnom - turatia nominald (rot/min)
Nmax - turatia maxima (rot/min)

Turatia minima de antrenare este de 50 rot/min
ca pompa si 200 rot/min ca motor.

Presiunea la iesire
Presiunea nominala pn=350 bar

(la F140A pn=320 bar)
Presiunea maxima pmax =400 bar

Pozitia de montaj

Se pot monta in rezervor sau in afara acestuia in
pozitie orizontald sau verticala.

Indiferent de pozitia de montaj conducta de
drenaj trebuie astfel orientatd incat carcasa sa fie in
permanenta plind cu ulei si astfel dimensionatd incat
presiunea in carcasad sa nu depéseascéa 3 bar.

Actionare

Sincronizarea rotatiei arborelui de antrenare cu
rotatia blocului de cilindri se realizeazd prin intermediul
pistoanelor. Ansamblul arbore-piston poate fi avariat prin
pornirea frecventa la accelerdri unghiulare de pornire
excesiv de mari sau la variatii mari si bruste de turatie ale
actionarii, in special vibratii torsionale.

Pentru evitarea unor asemenea accidente,
acceleratiile unghiulare la pornire ea si amplitudinea
oscilatiilor de turatie (An), cand frecventa de oscilatie este
egala sau mai mare de 2 Hz, nu trebuie sa depaseasca
valorile limita din tabel:

Marimea (Size)

€, (sec?) 3000

Vg - displacement (cm®/rev)
Nnom - Nnominal speed (rev/min)
Nmax - max.speed (rev/min)

The minimum drive rotational speed is 50 rev/min
for pump and 200 rev/min for motor application.

The Outlet Pressure
Nominal pressure pn=350 bar

(F140A pn=320 bar)
Maximum pressure pmax=400 bar

The Mounting Position

The units can be mounted inside the tank or
outside it, in horizontal or vertical position. In any of the
mounting positions the drain pipe will be located so that the
housing may be continuously filled with oil and dimensioned
for max. 3 bar in the housing.

Operation

The rotations of the driving shaft and of the
cylinder block are synchronized by means of the pistons.
The piston shaft assembly may be damaged by frequently
starting the unit at extremely high angular accelerations or
by great and sudden rotational speed variations , mainly
torsional vibrations.

To avoid this, it must not exceed the values in the
table below for the starting angular ( ea) and for the

rotational variations amplitude (An) when the oscillation
frequency is greater than or equal to 2 Hz:

100 100 100

A (rot/min)

90 85 75 55 40

Limitarea acceleratiei unghiulare ea la aceste
valori se aplica doar la finceputul fazei de pornire.
Acceleratia unghiulard permisa este de 5 ori mai mare
dupd o rotire micad a arborelui (aproximativ 5°, céand
bielele iau contact cu pistoanele.

2

The limitation of the angular acceleration values
are compulsory only at starting the unit. A five times higher
acceleration is admitted after approx. 5° shaft rotation
when the connecting rods contact the pistons.
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Antrenare
Pompele pot prelua eforturi radiale si axiale la
arborele de antrenare fara a se depasi valorile din tabel:

Drive

The pumps may take over radial and axial efforts at
the drive shaft that do not exceed the values in the table
below:

Marimea
E [N] 600 700 1050 1150 1450 2200 3800 17.000
E, [N] 200 500 800 900 1000 1700 2800 4000

Valorile fortei radiale sunt valabile pentru un
diametru de divizare al saibei de antrenare egal cu 2,5 d,
unde d este diametrul axului de antrenare.

Relatii de calcul

Pompe
Vg -n-
Debitul 0= (I/min)
1000
1,59 - Vg -P
Momentul M = (Nm)
100-m,,p,
Puterea N = (kW)
600 -m,
Motoare
Vg -n
Debitul Q = —— (l/min)
1000 -m,,
L59-Vy A My
Momentul M-—208 P M (Nm)
100
A p’ o,
Puterea de antrenare N = (kW)
600

unde

Vg = volum geometric (cma/rot)

P = presiunea la iesire (bar)

A, = diferenta de presiune intre intrarea si iesirea din motor

n = turatia de antrenare (rot/min)
nv = randamentul volumetric

Nmh = randamentul mecano-hidraulic
nt = randamentul total

Randamentul volumetric n,

Defineste in general pierderile prin scurgeri (AQ) care in
general variaza cu presiunea de lucru si vascozitatea
mediului hidraulic.

_@-a0
0

9

0-AQ

unde Q este debitul teoretic (I/min).
Valoarea pierderilor prin scurgeri AQ in functie de
presiunea de lucru este redata in diagrama de mai jos.

Pompe Ny

Motoare Ny

The radial force values (F;) are for a pitch diameter
of 2.5 d, where d is the driving shaft diameter.

Calculation
Pumps

Vg ‘nem,, )

Flow 0= (/min)

1000

1,59 Vg - P

Torque M =— (Nm)
M 0-P

Power = - (kW)
9549 600 -1,

Motors
Vg -n

Flow Q0 =——"— (l/min)
1000 -m,,
159 Ve <A M

Torque M-—2F8 P ™ (Nm)

100
Power N = (kW)
600
where

Vg = displacement (cm®/rev)

P = outlet pressure (bar)

A, = difference between motor inlet and outlet pressure
n = drive rotation speed (rev/min)

nv = volumetric efficiency

Nmh = hydraulic-mechanical efficiency

nt = total efficiency

The volumetric efficiency ny

mainly defines the leak losses (AQ) which generally vary with
the working pressure and with fluid viscosity.

Pumps ny = w
o

Motors ny = L

0-A0

where Q is the theoretical flow (I/min)
The variation of leak losses AQ in relation to the
working pressure is shown in the diagram below.
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Randamentul mecano-hidraulic nmn

Randamentul mecano-hidraulic ia in consideratie pierderile
prin frecare, precum si pierderile hidraulice in interiorul
pompei.

Pentru fiecare marime randamentul mecano-
hidraulic depinde de presiunea de lucru , turatia de
antrenare, unghiul de basculare si vascozitatea mediului
hidraulic.

In general, pentru pompele cu pistoane axiale
randamentul  mecano-hidraulic  este  cuprins  intre
0,92+0,95

Randamentul total M,

Randamentul total este produsul dintre randamentul
volumetric si mecano-hidraulic:

nt :nv 'nhm

60 70 80 90 100 200 300 400

Presiunea (bar)
Pressure

The hydraulic-mechanical efficiency mmn

takes into consideration the friction losses and the hydraulic
losses inside the pump.

The hydraulic-mechanical efficiency is influenced
by the working pressure , the drive rotation speed , the
cylinder block tilt angle and fluid viscosity , particular for
each size apart.

Generally the hydraulic-mechanical efficiency for
pumps ranges between 0.92 +0.95

The total efficiency 1,

The total efficiency is the product between the volumetric
efficiency and the hydraulic-mechanical efficiency.

n, :nv 'nhm
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