A6V Series Variable Displacement Motor

(&

Product show and brief introduction PIONEER FLURD POWER

15t AH . Description
@ 75 kR S Y U I SR R B v The variable displacement motor was designed especially for hy -
@ [l A O E [E] V_/V_ =3.47 g S8 A 2 | B4 R drostatic drives with secondary controls.

A complete control assembly for a maximum swivel range of
VWM/V - =3.47 1s fitted.

(FINEY

FFR Special Characteristics

@ Hi i L A A B AR Y Large control range with hydrostatic transmissions.

@ DXER A AL A R i B ] Secondary control regulation with various control devices.
@ BRI 42 e R Increased maximum output. speeds at reduces swivel angle.
& "P"Jjﬁﬁfhﬂ}bﬁlﬁliﬁ%% 55 Cost-saving due to the possibility of using smaller pumps
@ oI5 ZiE i FeIK Obviates the multispeed ratio gear drives.

@ R High power density.

@ LI HY S A A AR ARr Optional mounting position.

@ (LU E LV E High efficient.

@ FCE Excellent starting characteristics.

@ (LFAERFR: Low inertia.
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Adjustment Screw for Swivel Angle Limitation
(with protective cap)
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Control Lens Setting Screw for start of control
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Positioning Piston
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Model Code

A6V | 80 | HA2| 2 [ Z |21 —1039
BNHEEIREE
= L] Motor Type Min.Swept Volume Setting
AP R Variable displacement motor fA: Bxample.
AGY Vemin=39ml/r 039
4% Size ENRI™ ﬁ%ﬁi(ﬁﬁﬂffﬁlﬁ)
8.1~28. 1ml/r 7% For crane products
15.8-54.8ml/r 55 i
23-80ml/T 30 #ACE  Assembly Type
30.8-107ml/r 107 For explanation see |
46--160ml/r 160 iR DL AR description of control
64.8+-225ml/r 225 BH f2 e K s device and unit dimensions | 2
137--5300ml/r 500
(HFEEV i Vema)  Disblacement
ZHEAI Control Device 1R Shaft End
i GB 109679 Keved parallel shaft
A7 i A p+1MPa HDI1 & DIN 5480 Splined shaft 7
Hvydrauli 1, P1l ess ' as — :
‘p raulic contro P Ol pressure Increase 1t GB 3478.1- 83 Splined shaft S
pilot pressure 8 e A p=1MPa HDI1D
related With pressusre control
IR A p=2. SMPa D2 i L& Pipe Connections
Pilot pressure increase SAE #:2, g SAE flange,on side F
e E A p=1MPa HD2D I - ' '
TEkE : ¥ PROCESE, A Metric threads,on side G
With pressusre control
AT P ot Start of control s &HAls Series
Hydraulic 2-speed 0.2-2MPa 74 2, A 28225 Series 2,sizes 28-225 g)
~5 '3 by Q4. 1 25)
control pilot F i & Start of control HS2 Zib 1 H 500 Series 1.size 500 :
pressure related 0.5-5MPa
it H 3 A (ERES Constant pressure HAI
Automatic control, AHErEE] Without override
high pressure il With override HAT1H
related yARAS Pressure increase — |
A p=10MPa 5] WERETH: A6VBOHD12FZ2  Ordering Example AGV80HD12FZ2-039
Al Without override -039
wrAaa  With override HA2H
Pl AR 8 TR AGV, Axial piston variable displacement
IR R Hydraulic control, UA | #i#80, Wk EM®, A  motor A6V,size 80,with hydrau-
speed related § . ‘
y=1MPa, 42, il SAE  lic control, pilot pressure related,
F, 33 AN A Electrical 2-speed control 12V [ ESI £ A2, Bl l PR -
[Wlth Switcl.ljl.lg Sﬂlenﬁid}zq-\‘r BT | 1'2{_%,1{'&{, ﬁ%:{:ﬂ{&f@s % 2 AIJ=1MP3, series 2.SAE flaﬂge
oL A9 A A Electrical control 12V EPT | HpaEmi sk, 8/ hHEE connections on side,splined shaft,
Wit propartiodal salenold) Z9% | BE2 |y a0l assembly type 2,min.swept vol-
L MBOLDE. conirol | me setting V 39ml /1
ume setting V__ . =39ml,
F-alAn i Manual control & Vg
(with handwheel) MA

A6V...
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Technical Data

HARSE  Technical Data R EIMAIELTE Filtration of Hydraulic Fluid
WELRSEE R 10pm, AR 25—  Recommended filtration 10ym .Coarser filtration of
LARETER. Operating Pressure Range 40um #Y, EfEA 10um 87 LA £ 25 10 40um is possible,however longer service life is
ARHRIRDy Presearts 28 P00 A o B T Fap (FEIREER). achieved with filiration of 10pm .(reduced wear).
WiERES Nominal pressure p.=31.5MPa b BT
B 7 Peak pressure D...=33MPa 3L - Speed Range
A. BMOJEH  The sum of the pressures at ports A MR ETARE . EFRKT78 No limitation on minimum speed n_. . Where very
B A BB it and B should not exceed 63IMPa. FeYFEEst, o AT S0r/min even speeds are required. n__ should not be less
Aty , _ E ¢ | than 50r/min.
63MPa, &fllij#O  (Individual pressure at either ﬁ '51%11*5'3%5 E-jikﬁﬁ*ﬂ}: The maximum flow from the pump and the mini—
M /188 35SMPa, port max.35MPa i%uﬁ’d:ﬁ&f]\ﬁl?ﬂﬁ%mﬂ %"J"ﬁti mum swept volume of the variable motor together
it IE . Leakage oil Pressure: Wy — TR ET IR 2, BRI determine the maximum output speed.
A T DR Maximum permissible leakage oil pressure ik A BEIST, The mmr SWERL d}ml:m_e t‘S limited “ﬁCTT;CHM by
| P g e b S means of an adjustment screw so that the max.
ki = 77 (at Port T) B RTFIE RO B permissible speeds (of the variable motor and the
. 0.2MPa driven unit) cannot be exceeded. See date table for
'}meﬂ:}ﬁ Fluid Temperature Range max.permissible speeds.
fi —25C Mgt E. Calculation of size
t +80°C
¥ EE Viscosity Range: ey V.n
- |1 0mm-/s Swept Volume Q= [000 7, L./ min]
v, (BH})(for short periods)l000mm®/s Y1
BIETIERE: Optimum Operating Viscosity: Output Speed Q1000 qv [r/min]
Vi 16 —36mm’/s A i
TR TE . Fluid Recommendation b T B V. D
T{ERE Operating Recommended Output Torque 3“
TR Sl Viscosity grade temperature to DINSIS19 L3805 5“'?’13 M, [Nm]
A e TCIMY)
fF& DINSLSI9  range ISO(VG) % or K, AD'ng ‘N
30—-40C VG22=22mm-/s atd’C M= 0
40—-507C VG32=32mm-/s at4ap’c ksr i THER M- 1
50-60C  VG46=46mm?/s at40C Output Power 9549
60—-70C  VG68=68mm’/s atd0c QAP % [KW]
. . . = 60 !
70—=80C VG100=100mm / t40°C _
s V= AR (ml/ ) max geometry displacement[ml/r]
M=% (Nm) torque[Nm]
A = HEE (MPa) differenitial pressure[MPal
n=: FEE(r/min) speed[r/min]
Ny = B volumetric efficiency
N = PUREL R mechanical -hydraulic efficiency
WABEE Technical Data n= BRI 5E overall efficiency
TG Size 28 55 80 107 160 225 500
B Control Device
HD #5722 4 Hvdraulic control pilot pressure related * * * * * * ¢
HD1D #8484  Hydraulic control pilot pressure related - .
1S 45 (AGE) & Hydraulic control(two speed), pilot pressure related d L Y . 5 . 4
HA & ik B ahZ2sd Automatic control,high pressure related * * 3 . * .
DA 538 i 5 i Hydraulic control.speed related * . ’ : J
ES HiF (%&) Ht  Blectric control (two speed) ’ ’ g : ’
EP #idss (Hefd]) “55E Electric control (proportional) : v . v v
MO 1 A7 1 Mooring control : : : : : :
MA F=zh72F B Manual control
HF Displacement . -~ ml/T 28.1  54.8 R0 107 160 225 500
S ml/r 8.1 15.8 23 30.8 46 64.8 L3
NI 1 TN Max . Permissible. Swept VD]QmGQEmR L./min 133 206 268 321 424 530 950
I (e o 1L Max.speeds n__ frat V.. r/min 4750 3750 3350 3000 2650 2360 1900
(1f at Qnm il < 1 f at V'_{\-"’_mm r/min 6250 5000 4500 4000 3500 3100 2500
AR Torque constants M fEat V,,, Nm/MPa 4.463 8.701 12.75 16.97 25.41 35.71 79.577
M L at S Nm/MPa 1.285 2.511 3.73 4.9 7.35 10.30 21.804
e AL Max . torque M fFat V.. Nm 156 304 446 594 889 1250 2782
(% at A\ p=35MPa) M ZEat Vo, Nm 45 88 130 171 257 360 763
oM ) Z(fE 35MPa#l Q | F)Max.output power(at 35MPa and Q ) kW 78 120 156 187 247 309 507
{124 %8 Moment Kgm? 0.0017 0.0052 0.0109 0.01670.0322 0.0532
HU Weight kg 18 27 39 52 74 103 223
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Control Type

HD B2 E
o MR Y S R )‘JK%’{M!’JH‘*?‘J ik HYHEE
PRUESETY . TR 2 e A Y s

FE i S ARV E.m(ﬁ;ﬁ‘iﬂ ,FE H (IRA% 1)

22 U V(e MR, R ¥
0 == & 2 Tl N o WY 1 8
EREASE V., BEWZETE Ve
AR E LA R E
£ FB:] o EmALEH
1 . HD1—- e SR E(H Ve —» Vi) — A Ps=1MPa
F5% i) 72 5 ] 10 M 0.2-2MPa
FRAEVEGE(E . I AUE S % 0.3MPa, #H[22 & f1% 1.3MPa
2. HD2—- S HEEE(H V, e —» V) = A Ps=2,5MPa
F4% il 72 A 1] 1] M 0.5-5MPa
frfafﬁ GESEAR . Sl & g IMPa, 384 8 1% 3. 5MPa,
2 HD ESCESZ G, &5 S5 3| 7.5MPa
ST K AERIAEHIEE . 27 0. 51 /min.
W TYEE <] .:.MPa I, LAGAE G it A 1. 5SMPa BY5#EBY 17,

Hydraulic Control,Pilot Pressure Related,HD

Stepless control of the motor capacity dependent on a pilot pressure signal.
Standard model ; assembly type 2

Start of control at V,n.{max.torque, min.speed)

End of control at V.wx(min.torque,max.speed)

For assembly type |,the control function is reversed.

Start of control at V,un.,end of control at Ve

Setting of Regulator

Two options are available.

|.HDI

Pilot pressure increase adjustable(Vioms — Viun) — A Ps=1MPa

Start of control adjustable—from 0.2—-2MPa

Standard setting.start of control at 0.3MPa (end of control at 1.3MPa)
2.HD2

Pilot pressure increase (Vemsx — Vymin) — 2\ Ps=2.5MP3

Start of control adjustable—from 0.5-35MPa

Standard setting.start of control at |.0MPa (end of control at 3.5MPa)
When using the HD control as a two-—point control a max.pilot pressure
of 7.5MPa is permissible.

The max oil flow at pilot X is approx 0.5L/min.

Should the available operating pressure he <|.5MPa then an auxiliary
pressure of 1.53MPa must be applied at port G.

HD. BIEZ%(HD1. HD2)

HD1D #EEEEE
P RIS AE HD DR ml EIahney.
MR RGEH T RERBENEE T ZEERB/DMIE, WEFEE
5 R, SRR BB RIE A,
T EECHER AN N 1, el iR TR Ak
W RS, SR EE T P AR R,
A 1D G2 ARSI — M A S a1 A A
MEEEER T,
(AE S TRE), & 59044 2-5MPa 22 (4],
PH R4S il I 352 S {f] IRl 8 -40MPa.
PRAETY . o a IR AC AR
bR SV, ORI, IR IR5E )
EEHE S VG, EEieE)

"-I.I.

HD1,HD2

HD1D:Constant pressure control

The constant pressure control is superimposed on the HD function.
Should svstem psressure rise as a result of the load torque or reduction of the
motor swivel angle, When the setting swivelled out to a higher angle.
As a result of the increased displacement and consequent pressure reduction.
the control debiation is eliminated.By increaseing the displacement the motor
produces a higher torque at a constant pressure.
Throw a pressure signal at port G2 will receive the second consstant setting
pressure.,

(for example rise and drop),the signal between 2 and SMPa.
Setting range of constant pressure control valve:8—40MPA

ABV...
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Control Type

HS BETHRTE

T A TR BY Se S 2K R S By i s HE

70 A v P Wftﬁr'.ﬂfuﬁﬁf‘
P H Vo RORIHAE, B (R5%0E)
55l 4% & { gmn(ﬂﬂl‘-iﬂl M, A FE)

AT — ke ﬁﬂ’i”ﬂ Y wil S HEFH I -

Fa3 il i R ng AR S ng;,,.:c

A LA Y R

A P Rp O SR A

1 HS1 —~ &5l in] i - M 0.2 -2MPa

2.HS2 — il Ein i - M 0.5 -5MPa
(Fh WtV mm) Ap< 0.2MPa
AR x AbAY . £4 0. 51, /min.

VW ITHYERE 1< 1.5MPa s, w0754 G E1{EA 1. 5MPa 9% 8h [ 17,

Hydraulic Control,2-Speed Pilot Pressure Related,HS

Two point Control of the motor capacity dependent on a pilot pressure
signal.,

Standard model:assembly type 2

Start of control at V.n{max.torque.min speed)

Fnd of control at V.we{min.torque,max., speed)

For assembly type |,the control function is reversed.

start of control at Vimn.end of control at Vime

Setting of Regulator

Two options are available:

1.HS1-Start of control adjustable—from 0.2—2MPa

2.HS2-Start of control adjustable—from 0.5—-35MPa

(Vemn—Vima)— AP < 0.2MPa

The max oil flow at pilot X is approx 0.5L/min.

Should the available operating pressure be<1,5MPa then an auxiliary pres—
sure of 1.5MPa must be applied at port G.

HS. BEXURZ &(HS1. HS2)

B X _
—(O—
O .

* mememm e

HASEHITE
& AR 71 B shiasiil Sk HE S
PRAEZS T . TR | PRAS ACAY S TR

PR S V e D, B F5E)

5 il 2% Hﬂ' VoA, S fRF% )
eApAE e A, M A BB CTAYPAR T AR B s (e s,
Sikhim/MEE YV miERHEE VL TR
PRI S A 8 % 35MPa [E] ] 1/,

A AR = A
L.HAI-HFERIFER A, TERDERFMEE. AP=1MPa
MV ERV B, B RZ8 IMPa,
2. HA2- frfsdlfEmm ., LERDFE. /A P=10MPa
MV (T VEEV, (25 W, FEAFHE 10MPa,
HA ZHa[ 2 X 3T ahs (B WA IR ), FERXRELT,
WA e E (TAERK ) #4245 0. 1MPa 5%
(AMEE) R TR 1.6MPa 19 H R PR
i)
AR R 4G 8 R SE (B2 30MPa.
S BRi A(X 1) . OMPa B AR-8E & f 30MPa,
P (X 1) . IMPa B AR 445 %k 14MPa,
(30MPa~10 x 1.6MPa=14MPa)
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Automatic Control,High Pressure Related, HA
Automatic,control of motor capacity dependent on operating pressure.
Assembly tvpe 1 Standard model:assembly tvpe 1

Start of control at V,u-(min.torque,max speed)

End of control at Vima(max.torque, min speed)

This control device measures the internal operating pressure at port A or I3
(no pilot line required),and when the set operating pressure is reached,:
swivels the motor from min.capacity(Vima) to max.capacity(Vima).

Start of control is adjustable between 8MPa and 35MPa.

Two options are available,

| . HA | -Within the control range,the operating pressure is held practically

constant./\ P=1MPa Pressure increase between Vimwm and V,us 1S approx
I1MPa.

2. HA2-Within the control range,with pressure increase

A P=10MPa from Viwn(7" ) 10 Vimax(25" ).

The HA control can be overridden at port X.In this case,the set value of
pressure at the regulator(operating pressure)is reduced 1.6MPz2 per 0.1MPa pilot
pressure.

Example.

Regulator setting.30MPa.

Pilot pressure(at X).0MPa start of control at 30MPa

Pilot pressure{at X):|MPa start of control at 14MPa

(30MPa—10 = |.6MPa=14MPa)

ABV...




Control Type

A B R HA, T EFARM A HEA .

l.HAIH- FHEHFEE M, TIERADRFEE, AP=1MPa,
2.HA2H- fEdsflfE@iy, LRSS , A P=10MPa,
ARG S B e, W if oS 1 9 SMPa,
AR X AL AT EE 0. SL/min,

HA, BEBEES (HA1) HA REBHER (HAH)
) X 3 X
N . '
! | i I
~ | di .
:. TTM W%[T‘\M
i—Q—w-&* -' | o L-.u.-i -.
A 6T A K

Two options are available for HA control with override.
1.HA1H ~With in the control range.the operating pressure is held,

practically constant, /A P-=

IMPa,

2. HA2H- With 1n the control range,the operating pressure in crease,

A\ P=10MPa,

If override is only required to set max.capacity(swivelling

the motor to V
1S pernussible.

£max

}.a pilot pressure of up to 5MPa max

The max oil flow at X is approx 0.35L/min.

HA BEBHER HA2) HA BEBZES (HA2H)
B X
a X )| — P
; ™3
| |
| | | |
| . w |1
Nl ! --.t::] TlT w«“
‘—‘?’“t:-_i_u.% G & v
A 6T A GT

ES, Bz RT &

L HER AL TV BV, 52 B350 L I 0T,
PRUELSFA . 9055 2 5|:'|1¥ﬁEgJJU~ by

P S V o (e KU, R (IR5%%)

a3 i 2% KA ngm( s/, BOETEE)

TP Al 8Y5C, ST EER AL

FH PR FRUEEH

1.ES1— 8l B 12VDC
2. ES2— il HLHE 24VDC o
ES BEWNETS
B
. O
3 (
H'"‘-..
LR |
(O =3 ,
"
A ar

ES,Electrical 2-Speed Control

The motor capacity is set to V’

. or V . by switching on or off

an electrical current at the smntchm_g solenoid.

Standard model :assembly tvpe 2

Start of control at V. (max.torque min speed)

End of control at V

groin

(min.torque max speed)

For assemblyv tvpe 1 the control [unction 18 reversed.

Two options are available.

1.ESI
2, OS2

~-control

-CcoNtro!

voltage 12VDC
voltage 24VDC

EP, EIZLL T 2

FRAkE HL MRS Fo G i) sSOB0 A e s o] S HE B
PRAEZEFY . 155 2 P il B s oF
PSR S V e (R, B (55 H)

P 22 SAE VML, 358 E)

0 = & 2 T R (i1 B 1 5 U

R LU g R B R R s

A WAl R

1.ES1— #54 #E 12VDC 400mA ~900mA
2.ES2— #5 B 24VDC 200mA - 450mA

QNS RAHE T R A (ﬂi’f_) a5, D I fif
LB BRI [ 13X & (O 5E 2 PR Ac U V. WL, A5 1
Fhae Al CE Y, WD) .
M TYEENET 1.5MPa, WA G [1BERF|A1.5MPa iHiBhE 17,
Ep BIELEHIE S
B.
e
N .
/j. )
| A 2 m
— %_i b.
A oT

A6V...

EP Electrical Proporticnal Control

For two-speed control of the motor capacity, or for two point

control dependent on an electrical signal.

Standard model :assembly type 2

Start of control at V. (max.torque, min.speed)

End of control at V

(min.torque, max.speed)

SN

For assembly tvpe 1,the control function is reversed.

The hydraulic control 1s operated by a proportional solenoid.

Two options are available.

1 .EP1~-control

2. EP2-control

VO

VOL

Itage 12VDC

tapge 24VDC

Should the variable motor only be required for two pomnmt control,

simply switching the current on and off is sufficient to attain

these two positions (for assembly type 2:deenergise at V ., for

assembly tvpe 1.deenergise at V

).if the operating pressure is

erin

less than 153MPa,then an auxiliary pressure of 15MPa 1s required

at port G.
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Control Type

DAEZIRBIETE

CEBL T *’EE.% HT 54 ER A4V.DA GHNESI RS,

T el 2

FHGE G, TR 16V, (B V,..)

% Lk fJ T VaisaCll W ise)
R HAEV, L (ERIHE)

1 AQV AR 156 S ) (1R R L e -

ek A1) 513 X1 B X2 10, ARATRE (a] ifif 52 fﬁﬁ-%l"jﬂ?fﬂ'fhﬂlf:éﬂrﬁ

578 (GHALI ]S, FEE) .
L f’P s S F R A A F 55
WA (GHAIE R, FREPE(R) .

AR

S ‘)J HEEHREE: Pst/PH=3/100.

WG R 1738 0. 3MPa(FH- i b)) #H & T 1 1.

D Bk [m] B R HERE

f& LOMP,

Wt DA AR gy aKah i, 4070 1 A4V . DA 8 R i9F R EHE.

DA BERE TS
B X2 X
—O——— B
T l J;/__l
: 1
I —
) LA
i s
L] |
e Wi ]
A GT

DA Hydraulic Control,Speed Related.

Speed related hydraulic control 18 used exclusively for transmission
drives in conjunction with wvariable pump A4V.DA.

Assemblv design 2

Start of control,pilot pressure dependent at
pressure dependent at V. (to V__ ).

Start point at V,  (max.torque).

The mlot pressure, which 1s determined by the variable pump A4V
(increasing speed of prime mover=increasing speed of variable
pump=increasing pilot pressure)is directed to ports X1 or X2 de-
pendent on the direction of travel, and causes a swivelling towards
smaller motor capacity(lower torque ,higher speed).

Should the operating pressure rise above the set pressure value at
the regulator,the variable motor swivels to a higher capacitv(higher
torque,lower speed).

Pilot pressure and high pressure remain in a ixed relationship Pst/
PH=3/100.

0.3MPa variation pilot pressure(rise or fall)gives a pressure rise or
fall of 1TOMPa in operating pressure.

When designing a drive with a DA control the technical data of the
variable pump tvpe A4V.DA must be considered.

. gma (tﬂ ngin) ,hlgh

MO.JHAEE 8

AR, TR KRN, A A 5| ).

PR, | Rt

Pl AV, (RN, B W)

AU LA L

PSR T E E:’niu ) \rgt'ﬁﬂx}l{j\.\ p=5SMPa, & iil# M 8- 35MPa, 0[] (7]

}E'H‘T:er EU:] } =

1A TR Ha R A HESE T LA BB SE R34,

A RS TE BT,

PR AT, RS AR, NSRS F

LAE, MTYC R HBAR, SDinarEmC, FEdml, w5hEsrs,

HERFI BB B R R 2% . IR Gk ey eife
£ [ R 2L R I TR 5 A Dt i B e LT i

VE A A A B g S5 Sl , AR A — i UL IR

L
IT

: ﬁj X[ ]J?EK}RJ[' :Hﬂ%

MO, Mooring Control

The mooring control is used mainly for the drive of winches,to
generate a constant hine pull.

Assembly tvpe 1
Start of control at V.
Setting of Regulator

Pilot pressure increase(V,_ . -V,..)A p=3MPa.
Start of control adjustable from 8 to 35MPa (must be indicated in -
cleat text when ordering).

A constant torque, which mav be altered according to require -
ments 1 order to generate a constant line pull at the winch 1s
achieved by varving the capacity of the variable motor. If there
is no pull at the drum, the variable motor requires a lower
operating pressure and therefore penerates a smaller pilot pressure.

(min.torque, max.speed)

#1% 5L/min, BEAC S 1S TAEE ST EMPFRE, 56 S ik ikt img /)y The variable motor moves to a min.capacitv(V_,. ). The higher
motor speed thus resulting (warping speed)causes rapid operation
Mo HAET® of the winch until the mooring pull required of the winch is
B ¥ reached and set.
{ ' ' | In order to lmit the maximum speed of the variable motor, a flow
| = limiting valve, or other such suitable, must be placed in the
\ | circuit before the motor.
ré ‘ | As a pilot control for the mooring control itself, a wvariable
“‘1 LT K A pressure relief valve may be used. The max.oil flow at port X is
._{3_!_. i approx3il./min.The pilot o1l flow reduces with lower differential
' T pressure between pilot pressure and operating pressure.

A TR
MA.FZhETE MA,Manual Control
e SR AN AT DAY il vk, FEACTEC: 55 1 Fhaepd 8k Adjustment of motor capacity dependent on the position of a threaded

. indle - seration.
VA FHTE spindl hand'ﬁperatlm
o Assembly design 1
,/] .
- L1
AT
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General Operating Curve

Rz 7R 1

¥ 55. k:FE A P=22MPa
ﬁliﬁiq“ﬁfﬂml r

J‘f- “tIH‘JL-l TH‘EE M

(P~M) Fil (\gﬂﬁ\“ - ) O . HHES
; gman §l _ Y A0 - =0.5
Characteristic (P- M).:mr_](‘u-fg---- = ) Vi 4.8
BB Y g =Byt 3t EEEMAE V0.5V . A P=22MPa
45 M(Nm) T3 ] . £ M=96Nm.
Torque M(Nm) Speed ratio — F.":T:ampih_a 1
Without considening efficiencies) 3 2 1 J o Size 33
s ‘ :E' E: Differential pressure /A P=22MPa
-~ Capacity \-’ﬁ-——-i‘.’?.éml];’r
"1423““‘5‘379" 510‘ 3!5‘173.5 1 i 10 > Required :Output torque M
lia0g 10001 ggo-| 5001 - ‘ E Solution : Capacity V =27.4MI1/r
3000 _ -+ 850 "~ "3 m: T?n_ v % 1!.,:.: V17§54
vao0 11200 goo ] | 4807 | 180~ 9max 09 © » Ve LB Tead
1 1 ...15804 3007 _ - o 0.5V, at 22 MPa gives an output torque
] _| 850 = ~ 190 I 2 bl max.
"“m_ 1 540 4207 90| - , /// 08 @ 2 M of 96Nm.
——— e g T R 4% EE
fwo_ 750- 500 380- zm:‘ 120 i /_///f/f/// . :E: ;7 F 151 2
2200 1000 700 460 4,0 | 249 120 //////////:ﬁm - ’”“ff 33 TRV =390/
200 {00 B 0] 1720y LR & ks
1m:m: 600 o, 300 200 _| G ’/‘"jf/‘/ ff/u‘ﬁ 2 - ;‘* ;s __T' 9 _—.
] " 550 - o Fi 2 = / " e [ pmsx 54.8
TM—m_ m: 370 280- 130: 20 /%‘ f,;//f’f/////f/ B >E g JEME:‘E?ELP f}t_IquJ'H% %
- B Nl - 1180 _ = [ » 11 _
@ . 80 - g
1400 gog | 450300 w01 4 %] f,,é/;;:’_,{/é 7{/;“ = A —l:bﬁﬁ
12001 #0720, 1 ] 70C é AN ALAT - 2% AT EHGET. DEERRRAHESR
oo 1307220 1801120  60- % P f..,f"b o 5 (Ve HTRY 1,666 {5,
%% oo J200] "1 1007 g —=P > Example 2
800 B zm:1m: 1 8o = %f -E Size 55
-300 1140 - . J alﬂ:‘ ﬁ-ﬁ Capacity V =32.9ml/r
800 _ _| 200 100 80 e _ = i
200 l1s0J100] 4 30 Vo Required.Speed ratio
40 1 1 | gol 40 | pg- S Smin Solution : Capacity V =32.9ml/r
1100 {10604 20 | 10 et Ve 22,9
= i 50: 20_ 20 : 1u~= 1‘-:"_?“":'. :54"‘ .
n | h - %« - . : s -
JMEE00 225 180 107 BO 55 28 10 20 30 40 Ap(MPa) ”‘? pune RAVES % @ Bpeedl. Tatial ok
Si : = = o
- T{EEH%E Operating pressure={differential pressure) TR
I.e.at the same flow, the variable mo-—
tor speed of rotation at factor ol 1.666
times the speed at max capacity(V ).
Rz A 75 1 Example 1
HiF% 107 Size 107
§'§ Iﬁﬂtgaﬁ&ﬂﬁ{ﬁ i = Q=160.5L/min Oil flow Q—160.5L/min
Limiting values for speed and capacity oo AR Dik AL i e A9 Required: Minimum permissible capacity
B/ NHER (HV <V ) in order not to exceed the maximum
W B 07 BRI RATIER . permissible motor speed
Q Q. =321L/min. H i, fat V<V )
0 e Q " 160.5 - Solution: Max permissible oil flow for size
Q.. 321 107 is 321L/min,therefore
Vgmax 1.0 0.9 0.8 1 2 I ARRHHER Q _160.5
1.ﬂ e ={y. 5
It 1 AT o Ve s Que 321
ERENEEREERE %% %7 6% - I Thik g . capaeny of
Jr } E _}h ‘_ll_ 3 '," 3
I 707 %7 0 O e A
. ’ . Jadfd AV ypae =V 012 X ! = -
AR EEZ27Z%2% @ - e S
..........unyzy??ﬁlg . & =40, 125ml/ m; minimum motor capacity is there
NEENEEERENY7 4% P e% P - AR
NEERERRENY7” o7 se %P <% E- el 8 B
1 1 1 1 [ 17y 0y rriAa =" s Rz A 715 2 i e
_------'I-Ff"'?jf.‘; f'#ﬁ-;!*‘y E H#2 107 Size 107
0.4 ....-./§?f§££=§g!=gg < ILHEE V =91/ r<V e Motor capacity V. = 9lml/r<Vv___
g X N o
;);£££=#=;!J“ T R Tmﬂ?*f‘r-%ﬁn Required .
47 ) #'44¢=:‘____!# HEEN B’ A Maximum permissible speed n
0.2 7z gg- -ﬁ= === e I‘FH?ﬂiF% Solution . Motor capacity
~ulBEENEENEEEEEN Ve 10T V202 gL N | A
HEEEEAEEEEEEEEE NS IEULTE AR & R A FARIE®E  The motor capacity 0.85V,,, gives
0.1 0.2 0.3 05 06 07 08 08 1.0 5 ,
L g
- n=0.9_ n=0.9 x n__ =0.9 x 4000
=0.9 x 4000=3600r/min =3600r/min
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Cont_rol Curve

eI 7 0.5 A0 SMPa [RIET# (it A\ Ps=2.5MPa)

. FHAT S I o | . _ .
(P-M)FI (V - H ) Ak Beginnming of control adjustable between 0.5 and 3MPa
' ¥ g A 7 T bk . , Il
e nEV - H:) Speed ratio : (design /\ Ps=2.5MPa)
| n at Vv
18] max
Characteristic (P—M) and (V_— - 5 )
ik Torque M(Nm) 1AL Y may
Fitad 3! Without considering efficiency ! 3 2 1 281185 238 338445 3 -
D, 2§12MP MP
1016 679 B0 348 176 rﬂ f‘ | | Eﬂqlnﬁﬁﬁ n:l:lz'ltrm ﬂﬁ?ﬂﬁtnﬂaﬂﬂh {deaign AP=)MPa
i o ~ Bl 02030408081 1214 18 18 2
o | L | 1/ VAR AR R ARDD i
] N Nes 38 “‘““l\“l\l\l‘l“llll
- 0.9 W L
CHHEH 44, 88 o e
) | (A L )
M RV AAVAVAVAVATAVAYAY
RN A%% Y 947 AN RABL R EAN
V%5927 02% FEEMVLY VMUY
AP AT
AAAATH A £ EEVNURRE NG
V22872 P ML lﬂ“l‘ﬂﬂ“qﬂql
A RN g l LAY ll.ﬂl‘l‘ﬂ==
@ WP 7% %7 s 7aVd%dN L AL R A AR TAA MM
At AT ll-llll\\ NAVAVAYATAVAVAY
2 e ey EENEEANLVARARAAR
o 1 d--w???ﬂggﬂgg!!d! : A =
800 | %] o100 ]1407 0 1 @ llllllﬂ@*f’é_ﬁ;gg;!;!! HEEN ﬂ====ﬁ===
ono 1390] g0l o] @1 @ 1| N L2280 A T L2 | moLIT1]
| 80 m; | A AT LA 002040508 1 12141618 2 222426283
400 | 2004 160}100 sl dilnm. e 1T N HD1 | SHEHPilat prassra Pa(MPa]
- 1 - . . ‘ !m Pressuzra |ncrense j!ﬂll:'l“l
Zog 1 100- - 25 1 10 ol E Vu-: Aps=1NPa for tha
i 7 ' B O P
Hi%: 500228 160 107 60 355 29 10 20 30 40 AP[MPn] Ar=1MPa
i ~ -.-I' 1 1 | I S SN B S
r‘fm"_‘ﬂ‘ W . w 005|1152253|35 4 45 55.56 857 7.5
'.I'%H‘ﬁ r‘th].?. N\ -a_‘lk"ll'l cl — EHEJ‘JHIH Ps{MPs)
::_L] IJII—U.H]"J-..{'}E };.'.', ,“"'-.. P—EU;"AP&H—‘T - 1 ke _ Kikins o | s 1 ﬂp:'zlm.
K. ¥ BRI AR U ek thalf_lpﬂ ' Solution: At a | |.t::;_ pressure of 0.8 MPa HES 2541 i Pressure lncrense
it - v Eﬁme 35'_!'“) | " | 4 capacily r;-.linxl_‘ 1).65 Y o A Ps = 2.5MPa for the
Ps=0. §MFa T E7E - —0.65 Start Cf[ control &t pilot pressure 11crease N mtu..n okl ST K bt
; U o P - AR s 8 Vens—Vew
il —— 1,54 available pilot pressure main pressure Vo _06% sives a ca . ‘I'L' : o Rcsac So T e
v :JT:E: '"""“,':_._ 068 S 81 R P =0.8MPa and A P=20MPa ;'tﬂ“:‘ | —— h.ﬂle.#.. L"““_LI . E{}, AP=2.0NFs
t_ ,'nf ; Feﬂ-:*_"ﬁj“ et Required: Ouilpul torque and speed ratio {]'ﬁj\y’“”""‘,?{'}'ﬁﬁ i jﬁi'hfé‘j'ﬁmf’ ' ._
=35.0ml/ 1 AL a maim pressure (dilferential prm&:urc‘l
TENA P=20MPa Bta5 18 of AP=20MPa the ouiput torgue will be
M=114Nm. approxXimatei approxi 114Nm 7 B T
EP 5515 128 Control Curve S s i j]',ql'ﬁ‘} ;ﬂ;ﬁi E;mi;m,.x::.-:\.--;
1 il st i
P MMH(R; NV - AIE : naty M. &G IRSmA B AHER
11 ‘ri \'ET‘"'H‘] NAY \!
| N Y X =0.6
Characteristic (P-M) and (V - _ ) O bkt
o n at ‘i' ﬁi]rfﬁj¢§]£[t
S ! = 1,686

N4 Ve B
M Torque M(Nm) HIfF 4RI i d . Doh§h i i

=y Lo -4y
FitaE ! Without considering efficiency | FHFE V.. BTAY L. 666 17,

Al LA & B iF s
° z 1 ,:'q — ={).6
ANENEENEEENEEEEEEEE ) V=0, 6V gus
a0 % S e O O | it 0.6 < 56.5
N PSINNEN N RS
I0060 .- ‘ gmax ; & A P=20MPa iday s S b
ks s00] 529 320 .--..-li.."...nu “i M=105Nm
] ST A A b
oo 1001 ) el ed el L L LT T T LT T T A TV e s
SO0 " S I ’-' E' ] r.-. & pPressure 2 ,-‘n., . |
2on 700 — ......-.."'.‘Aﬂld‘ 0.7 o Reguired . Ouiput Torque and speed ration
2000 €50 s .....-..H"nzﬂ‘zr‘n Solation: At a pilot current ol 385 mA.
o - - ========Ez§$§g;=? % B ey o =0.6 and a speed ratio ol
B0 550 360 4 “! “ .-:‘ i
I, b’ et s, T AT s
6007 140 VX NAAN" "J‘!i E | o L o
] o] ol A P22 T | o 4 A 8 0% T 1 Y
1000 o 0 .-5‘%aﬁzgﬁga=!=!=i S :\ LAt L]f.‘__‘md{:_j;_m:.v 1.000 [aster 1han at max capacity
v ~ 4 ™ =~ A Sl
soo. 400 250] 120 lI..%@ﬁ?:ﬁEEE;ﬁEi!Eﬁ gmin 1060) ratio v, i
4o 1504 100 IIFffﬁggﬁsﬁgﬁi..... g pilot cunen gives a capacity of 0,6V __ =0.6 x 54.8=32.9ml/T. At
- 100] ., ’,:#?%:ﬁi:‘-........ P [mA] an operating pressure of AP=20NPa the outpul torque
200 o ﬁ::—-"ﬁ‘-............. E is approx 105Nm.
o 20 -HEEENENEEEEEEEEEREE. .
500 225 160 107 80 55 28 10 20 30 40 Ap (MPa)

T4ER7 (EB#s) Operating prossure—{dItterantial pressure)
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Control Curve

HA 7% Control Curve

n

N

Characteristic (P-M) and (V - )

fi%F Torque M{Nm)

* natV

Emay

FIR %3

Speed ratio

Il

n.ak N
hax

FITRR! Without considering efficiency !
>
o
il EEEEI} & 41
142041100 4 675 4540 Ao hiao I II l ] I 10 :E'
2180 : =
1400 1000 m:sm_m_m ] Vm G
5000 — 850 em'm-—m-‘lm . .. I . o_g E
2800 800 "1 ¥
0 o 1 e 1 274 O
i 280 1 | .8 B
oo J1100] 2 "““-mjmi“"’ ettt iAaras B 2
e U o 7727 9 2 A
480-1340 4~ |120 .. o
oo Joo 0] ] 1o I Il T vy | 2
Rk I i AN R R Y, %22 %% R .
171271 1] -l—ll;mgzaaﬂgggg =
w] @™l I T T T T2 T | s
=1l l=l T2 o | B2
" i ™SI T 7 g e T L) | B g
o 19121 wfwe] == T T T 227 PP A
20040 00] 1 %1% ’ “;Aré;‘éés _
- ; ™ !‘.{ﬁﬁéﬁﬁﬁ
w0 1100 1 1 ol 1 | =T ekEREnE s
Finp 20 ] 20 4 -i.-- Setting range for stert of control (8—35MPa) .-
Size 500 225 180 107 88 55 28 10 20 30 40 A p(MPa)
TEEN (EZ) Operating pressure—={differential pressure)
2 A 75 1 Bz 715 2 Example 1 Example 2
ks 55.HAL ke 55, HA2 Size 55:HA 1 Size 55.HA?

AR R 1R B 1 TMPa ALV
g v JEHERE, Wil
M=90Nm,

K EnhRERE AR

| FTRIN

s
AF M=90Nm Ff1A P=17MPa &5 |
#* aEMEMNEER Y

Vi =(). 6

T g L L
*H:FE RT‘H‘?E Il & "";.!:ll'*'i‘-' E.j.

MEAREIIE T SikfEERERK
HEEHT2YT 1. 666 &,

=] .666.

BT EYHEE
V.: =(.6 % \-":;_”m={?l.ﬁ % 54.89
=32.9ml/r

AGV...

BT JE R 20MPa MV
#lv __ EHFHR 10MPa, 5 HE
M=122Nm;
F . DRHEE T7EE 7 iR iE.,
. A HA BB DAIE T A4 TR B
R R TEE ) 20MPalt 5V
KRBT R AR SR 20MPa Bt S
Vo BTN R AR J120 + 10 =
30MPa 5V, REYZE S, ZPREYIEL
Bl A Z Sk p) S 2.
W M=122Nm B3 FiZ 58 TEE S
A P=23,5MPa; %R % .

v

3

={).0

ALU T

1§
TR F)— . =] . 666
TR HE R A NV B | . 666

'JHF% v,;={}-6 X """F-.!.‘ir—;h
={).6 X 54.89
=32.9ml/r

Start control set at 17MPa

Model without pressure increase from \-"ﬂm
15 2 A

Output torgue M=90Nm

Required . Motor capacity and speed ratio
Solution:For a required output torque of
Y Nm and an operating pressure

A P=17MPa a capacity ratio

Vi
=().6 and a speed ratio

. S
IETIHX
1]
e 7
L at '\ Lnsx
at the same oil flow.,the variable motor
rotates at a factor of |.666 [aster than at
max capacity V..
| P
The capacity ratio
\.-",_*_ =({}.6 X "s.-"“mﬂ:{).ﬁ % 54.89
=3:1.91'1'll,f‘r1"

=1.666.18 obtained i.e.

Start of control set at 20MPa Model
with pressure increase from V-.;.uﬁ; to
V ... 1OMPa.Required output forque
M==122Nm.

Required: Motor capacity operating
pressure and speed ratlio.

Solution : For variable motor HA2 with
pressure increase,other characteristics
apply.

These are obtamed as follows.

The intersection point between line
V_ . and the pressure line Tor the
end of control (e.g.start of control
20 MPa pressure increase 10MPa=end
of control 30 MPa) is taken.

These two points are joined by a
straight line.This is the correct char-
acteristic line .For the required out-
put torque of 122 Nm in the example,
an operating pressure of approx 23.5
MPa 3.5MPa pressure increase) and a
capacity ratio of

Vi ;
v =0.6
JIEX
1S obtained together with a speed ratio
18
, =] .6060.
n at V - 1+ 666

The capacity ratio
V,=0.6 X Vnux
=0).6 % 54.89
=32.9ml/r
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Installation dimensions

i
HLAE

R+t

Unit Dimensions
Size 28-225

HD, HS2%7#F Control

FBL A 9

Assembly type 2 B AD y
L A3 |
—— - G #%E
T 5 (X Plugged
— 86 | 7 /|

AAIShG

Splined shaft
T®

i
Keved shaft

A33

i

A26 S X M o . |
- o - SAE £ 22iE% (e Jie) SAE pressure port
g VR EE (M) Threaded pressure port
£
H i3
@
Py &
5 ~
8 J o _
2|9 o !
<4 < ABIERO service port
| A37 G ZFRETES port for synchronous control
| AEF 4t R : ;
p3s S L, AESE EJR O of multiple units and for
ADG remote control pressure.
x B 5L X &5 (OM=2) HO pilot pressure
e 2 .
Pugged T =& @0 case drain
FURE £
Size & & A, B A A A A A K A, A A, A, A A, A, A A, A, A A A, A, A, K, e K, A, 4,
R 317 249 230 2W6 189 107 75 2% 16 19 28 43MI6x 1.5 100 ME S0 57 64 Bl 10 33 S0.8 20 23.8 45 MO 17 298 230 182
S5 379 312 291 264 249 123 L0 32 20 28 28 35MIR x 1.5 125 MI2 63 52 60 84 (32 40 50.8 20 23.8 53 MIO 17 368 301 208
RO 440 368 345 316 297 152 137 32 23 2% 33 4OMIR X 1.5 140 MI2 71 59 68 99 150 46 57.2 25 27.8 64 MI2 IR 425 3531 252
107 463 378 356 326 301 145 130 40 25 28 37.5 45MIR x 1.5 160 MI2 RO 63 7L 104 162 49 57.2 35 7.8 64 M2 IR 442 357 259
160 530 440 412 377 354 213 156 40 28 36 42.5 S0M22x 1.5 180 Mi6 88 66 77 LOB 182 57 66.7 32 31L& 70 Mlé 19 513 423 302.5
225 573 468 441 405 375 222 162 50 32 36 43.5 S5M22x 1.5200 M6 96 74 85 121 (99 6] 66.7 32 3.8 70 M4 21 546 441 324
P-4 i feid
p ik -4 keyed splined splined
SizeA, A, A, A, A A, A A A._ B B C C C, C,  GBI®M6- DIN 5480 GB3478.1—83 G %
8176 124 131 139 27925 50 23 8 116 M27x2 1I8 125 12 1l 4@B xS0 W25x 1.25x 18 x9g EXTIRZ » L.25M x 30R x 5 MI2x 1.5 Ml4 x 1.5
55235 133 14l 153 32.930 60 29 10 142 M33x2 150 160 16 13.5 @8 x50 W30 x2x|4x9g  EXTISZ x 2m x 30R x 5f Ml& = 1.5 MId x 1.5
RO2R2 152 161 177 38 35 70 29.5 10 172 M42x2 165 180 16 13.5 #10x56 W3ISx2x [6x9g  EXTI6Z x 2m x 30R x 5f  Mld = 1.5 MI4 x 1.5
07288 164 173 188 43.1 40 8O0 35 10 178 M42x2 190 200 20 17.5 f12x63 W40x2x [8x9¢  EXTISZ « 2m x 30R = 5f  MIé x 1.5 M4 x 1.5
160338 182.5 193 201 48.5 45 90 36.5 11.5 208 M4R =2 210 224 20 17.5 @18 %70 W45x2x21 x9g  EXT21Z % 2m ¥ 30R = ST MIlé x 1.5 MI4 x 1.5
225359 201 211 219 53.5 50 100 S0 12 226 M4 =2 236 250 25 22 HR14x 80 WS0x2x 24 x9g  EXT24Z x 2m x 30R x 5f M4 x 1.5 Ml x 1.5
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Installation dimensions

DAZ®E Control

KALTT3\ 2 Assembly type 2 b A
T
i Al ALAE
AD Size A A A A A A A X. X
I - I _I _'{- 4 e _ﬁ 7 _I 2 -
A7 28 253 212 209 53 /3 Bl 144 Ml4 x< 1.5
G H# Plugeed 55 317 272 268 49 70 77 146 M4 x 1.3
Af R0 371 326 322 56 71 83 152 Mi14 < 1.5
= ?Igl Datall £ 107 380 336 332 59 R1 88 152 MIli4 x 1.5
_‘:f: 160 442 387 383 65 86 94 158 Mi14 x 1.5
e 225 471 416 411 73 95 103 158 Ml14 x 1.5
He R W HD/HA.
Other dimensions see HD/HA.
X1
EP 3 & Control .
FBELAI 2 "
Assemblytype 2 |
FACA 1 At i \ AL
Assembly type 1 —4 ] Size A, A, 4 A A Ay A A
28 230 164 119 204 266 212 53 13]
55 301 223 129 213 334 274 48 | 24
e S0 353 267 148 240 392 326 56 137
107 357 269.5 160 254 393 333 61.5 144
160 423 313 177 265 432 386 70 139
E 225 441 334 196 284 481 414 74.5 147
Y
H4 R0 HD/HA.
i Other dimensions see HD/7HA
MA = = Control
RKACTT3\ 1 Assembly type 1
LR
Size A, A,
28 269 128
55 329 | 34
80 381 | 28
H$ERTR /HA.
160 441 149 Other dimensions see HD/HA.
225 470 153
HD1D
o rﬂl -
- Al -
AR G % Plugped
—
< (O
<T| <€
' 1
I B% Plugged
HLRS
Size A Al A2 A3 Ad A3
55 422 311 273 96 89 46
107 496 376.5 335.5 108 100 56
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Installation dimensions

MOZEE Control

KL 1 Assembly type g
Size A A, A, A, AL A A X
55 30T 208 224 138 130 155 30 M4 X 1.3
80 353 252 268 157 149 177 33 Ml4 x 1.5
[O7 3537 2537 273 169 161 188 33 MI4 < 1.5
160 423 300 312 187 178 206 34 MIl14 x 1.5
225 441 322 334 206 197 225 34 Ml14 x 1.5
-+ gﬁ]ﬁﬂ[ .!!?IE.. HD;’IHA.
Other dimensions see HD/HA.

SpEER~T  Unit Dim dimensions

AR Size 500

HA 244 Control

1t i Splined

i 5% y

W70 x 3 x 22 x Qg o ~ — _

(DIN 5480) i §i

HKELITEL 1 Assembly

i -'
D:I ,
i .
™ l ¥ i 3
S N\
1 D €0
/ M & ﬁ
@ EXT2Z2Z X 3m X 30P X 5h
GB3478,1-83 :
!
8 WI0X3x22x 5 1
DING480

\D
o
b o
.
g

i
()
L)
0

HD Z & Control
f

AL TR, 2 Assembly 2
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