SERIES 71 INDUSTRIAL SERVOVALVE

catalog 710

Series 71 Industriol flow-contral servo-
valves are pilot operated, closed center
four-way sliding spool valves in which
the output flow to a constant load is
proportional to electrical input current.
These servovalves feature a large capac-
ity field-replaceable pilot stage filter for
added protection. Servovolves are nor-
maily used in closed loop control systems
to provide precise control at high power
levels.

INOUSTRIAL OIVISION

FORCE MOTOR FLAPPER
PHOT STAGE FILTER

Moog Series 71 servovalves consist of a polarized electrical
force motor and twe stages of hydroulic power amplification.
The motor armature or flapper passes through o tubular flexure
pivot which acts also as o seal between the electro-magnetic
and hydraulic sections of the volve. At the end opposite to
the motor, the flapper passes between two nozzles, creating
two variable orifices between the nozzle tips and the flapper.
Filtered pressure oil is supplied to these orifices through two
fixed upstream orifices and the intermediate chamber pressures
are vented to either end of the output stage spool. The spool
is of o conventional four-way design and is spring centered.
Qutput flow from the valve, at o fixed valve pressure drop, is
proportional to spool displacement.

As signal is applied to the motor, a force is developed upon
the flapper, causing it to pivot and to move between the nozzles.
This motion couses one orifice fo open as the other closes,
resulting in a differential pressure between the nozzle cham-
bers. The pressure difference, acfing upon the nozzle projected
areas, results in o feedback force upon the flapper to balance
the motor force. The pressure differential aslo acts upon the
second stage spoel, resulting in o displacement and, hence,
output flow proporfional to electrical signal input.




SERVOVALVE TERMINOLOGY

NULL is the term used to define the position of the
second-stage spool which produces zero differential load
pressure and zero load flow.

NULL LEAKAGE is composed of pilot or first-stage
flow and second-stage null leakage. Normal first-stage flows
are less than 0.35 cis. Second-sioge null leakage flow is
related to the maximum valve flow at rated system pressure
and is normally maintained less than 3% of this flow.

NULL BIAS CURRENT is the input current re.
quired to bring the valve to null. Null bias current is o function
of valve hysteresis, temperature, applied acceleration, valve
centering adjustment, and supply and return pressure. It is
expressed in ma.

NULL SHIFT is the change in the null bios current
that may occur for particular environmental variables. 1t is
expressed in ma or percent of rated current. Normal null
shifts are os follows:

Range Maoximum null shift
Temperature 50° - 200°F. 5%
Supply pressure 80 fo 110% 2%
Acceleration 10 g 5%
Quiescent current 50 to 150% 5%

of Rated current

NULL PRESSURE GAIN is the slope af null of
of a plot of blocked cylinder port differential pressure versus
input current {with zero load flow), It is expressed as psi/ma.
Null pressure gain nermally exceeds 30% of supply pressure
for 1% of rated current. Cylinder port pressures at null are
normally held between V5 and %4 of system pressure.

HYSTERESIS is the total difference in differential
currents required to produce zero foud flow as the valve is
cycled between rated positive and negative current. M is
measured with zero lood pressure and expressed as ma or
percent of rated current. Hysteresis is normally less than 4%
of rated current.

RESOLUTION_ is the maximum increment of input
current reguired to 1f;src;u:!s.:ce a change in valve ouiput flow.
It is expressed in ma, or percent of rated current. Valves
available from stock have resolution less than 1%.

DITHER is o small amplitude a-c input current some-
times wilized to improve system resolufion. If dither is used,
peak-to-peak omplitudes less than 20% of rated current at
any frequency below approximaiely 700 cps are recom-
mended,
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NORMAL FLOW GAIN TOLERANCE
FIGURE 1

RATED FL.OW is load flow specified for conditions of
rated valve pressure drop and rated current. The Series 71
servovalves available from stock are roted at 1000 psi valve
drop. Flows at other pressure drops can be determined from
the load flow-pressure curve, Figure 2. Flow is expressed as
cubic inches per second (cis) or gallons per minute {(GPM).
Servovalves having a rafed flow other than the indicated flows
of the four stock valves shown may be obtained on special
order,

NOMINAL FLOW GAIN is the slope of a line con-
necting the origin to the rated flow-rated current point on a
plot of load flow versus input current at constant valve pres-
sure drop. Flow gain is expressed as cis/ma or GPM/ma.
Flow gain tolerances are most practicolly specified by an
envelop on a plot of load flow versus input current. Figure 1
shows normal flow tolerances. Flow gain in the zero flow
region is defermined by the relationship of the spool and
bushing metering edges. Stock valves maintain this relation-
ship effectively as line-to-line. Other relationship can be
obtained on special order.

INPUT CURRENT is normally considered the differ-
ential current to the two valve coils. Guiescent current levels
from zero to twice rated current may be used. The total coil
may be operated in series aiding with zero quiescent current,
in which case the input current required to produce rated
flow would be one-half the rated differential current.

RATED CURRENT is the specified differential input
cutrent required to preduce rated flow. It is expressed in
milliamperes {ma). Valves available from stock have a raoted
current of 15 ma, Valves with rated currents ranging from
6 to 100 milliamperes can be furnished on special order.

COIL IMPEDANCE may be determined from the d-c
coil resistance and the coil inductance, For stock valves, these
values are approximately 200 ohms and 1 henry respectively.
Inductance is determined under pressurized operating condi-
tions and is greatly influenced by reflected hydromechanical
impedance. At signal frequencies below 100 ¢ps, inductance
is essentially linear.




SERIES 71 INDUSTRIAL SERVOVALVE
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in o conventional position closed-loop control sys-

tem, valve flow is applied to o hydraulic piston or

motor, driving a load. load position is measured

electrically and fed back for comparison with a signal

LOAD representing the desired position, Resulfing error sig-

"‘Hv_L--,——‘ PISTON nal is amplified, providing current input to the valve
VNV ed to control fow,
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The Series 71 Servovalve is available from stock in four sizes
at 1000 psi valve drop: 1.0, 2.5, 5 and 10 gpm. Figure 2
shows the flow versus load curves for the four valve sizes

ot maximum roted signal.

) MANIFOLDS
5.0
Operating Supply Pressures 500 — 3600 psi
B Ruted input Signol (diferential current} 15 ma.
Coil Resistance -— two equal resistonce coils, each 200 * 25 ohms.
Rated Flow with 1000 psi Valve Drop . {@3 {j‘
Model 71.100 1 gpm . @)
Model 71-101 2.5 gpm . 4.4 GO
Madel 71.102 5 gpm _ Qe B
Modet 71103 10 gpm J i@
Temperature Ronge 0 — 250°F.
External Leakage none 1
 Recommended System Filtration ] 10 microns . 212 DIA, ;’Z’C‘)SR?";"ZE
Weight: 7.25 Ibs. I
* Hysterasis - - loss than 4% :
Resolution less than 1% qu

Mating manifolds for the Series 71 serve-
valve are available from stock with either
SAE straight or NPTF threads. The mounting
surface is flat to within 0.002 TIR and has
T o sutface finish of 32 microinches or better
to seal against the fully retained “O" rings
! located in grooves in the base of the servo-
334 valve.

| .
-

/ 1, = DISTRIBUTED BY:
- —f e 125 1A
e ' LOCATING PIN , PR "
CTRIGAL CONNEGTOR fRTse
B PIN TTFE MATES WITH #RPISTON PORT I. ors | !"_f_ 190

MS 51068 -t458-23,

2] A C B
Coil Schematic
CONDEHIY TYP Tl

GAN alSC BE PROVIDED. - s T
MOUNTING MOLES ™ | i
ALL PORTS CBORED FOR A BHA - A BALES S (78 BiA_FORT CIBCLE

AN 82277 GR_MS ZBYTS 012 ;
HRETURMN PORT )| PISTON PORT

DR EQUIVALENY SiZ£ 0 RING

INSTALLATION AND OVERALL DIMENSIONS

SERVOCONTROLS, INC. INDUSTRIAL DIVISION east avrora, . v.

570 BG Litho in W.5.A,




