


OPERATION

TORQUE MOTOR

B charged permanent magnets polarize polepieces

B dc current in coils causes increased force in diagonally
opposite air gaps

B magnetic charge level sets magnitude of decentering force
gradient on armature
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HYDRAULIC AMPLIFIER

B armature and jet-pipe rigidly joined and supported by
thin-wall flexure tube

B fluid continuously flows from supply pressure Pg through
the first-stage filter, the flexible feed tube and the jet-pipe;
exits at the jet; equally impinges upon the two receiver holes;
and flows to return R through the cavity surrounding the jet

B rocking motion of armature/jet unbalances the amount of fluid
impinging upon one receiver hole with respect to the other

B this causes a differential pressure and, therefore, affects fluid
flow across A and B
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VALVE SPOOL

B 4-way spool slides in bushing (sleeve)

B bushing contains rectangular holes
(slots) or annular grooves that connect
to supply pressure Pg and return R

B at “null”, spool is centered in bushing;
spool lobes (lands) just cover Pg and
R openings

B spool motion to either side of null al-
lows fluid to flow from Pg to one con-
trol port, and from other control port
to R

OPERATION

B electrical current in torque motor coils
creates magnetic forces on ends of
armature

B armature/jet-pipe assembly rotates
about flexure tube support

B amount of fluid impinging upon one
receiver hole increases with respect to
the other and causes it to flow to that end
of the spool

W spool moves and opens Pg to one con-
trol port; opens other control port to R

B spool pushes ball end of feedback spring,
creating restoring torque on armature/
jet-pipe

B as feedback torque becomes equal to
torgue from magnetic forces, armature/
jet-pipe moves back to centered position

B spool stops at a position where feed-

back spring torque equals torque due
to input current

B therefore, spool position is proportional
to input current

W with constant pressures, flow to load is
proportional to spool position

VALVE RESPONDING
TO CHANGE IN
ELECTRICAL INPUT

VALVE CONDITION
FOLLOWING CHANGE



UNITS

Recommended Enghsh and Metric
(S1) units for expressing servo-
valve performance include the
following:

fluid flow

fluid pressure
dimensions

weight
force
torque
temperature

in3/sec (cis)
gal/min (gpm)
Ib/inZ (psi)
inches (in)

pounds (b}

pounds (Ib)

in-lb

degrees Fahrenhent (©

liters/min (Ipm)

bars

millimeters (mm)
micrometers (um)

kilograms (kg)
Newtons (N)
Newton-meters (N-mj}
degrees Celsius (°C)

Conversion

0.98 Ipm/cis

3.78 Ipm/gpm

0.069 bars/psi

25.4 mm/in

25400 um/in

0.454 kg/Ib

4.45N/1b

0.113 N-m/in-1o
5/9(°F —3¢




NO-LDAD FLOW — GPM

HYDRAULIC

CHARACTERISTICS

Unless specified otherwise, all
performance parameters are given
for valve operation on Mobil DTE-24

fluid at 100°F

(38°C)
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FIGURE 2 CHANGE IN CONTROL FLOW
WITH CURRENT AND LOAD PRESSURE

HO-LDAD FLOW — LPW

FLUID SUPPLY 750 Servovalves are intended to operate
with constant supply pressure.

Supply Pressure

minimum 200 psi (14 bars)
maximum 3000 psi (210 bars)

Proof Pressure

at pressure port

150% supply
at return port

100% supply

Fluid® petroleum base hydraulic
fluids 60-450 SUS @ 100°F
(10-97 ¢St @ 38°C)

Supply filtration 25um absolute or finer

(B25 = 75)
Operating temperature
minimum —40°F (—40°C)
(max. fluid viscosity 6000 SUS)
maximum +275°F (+135°C)

TBuna N seals are standard; Viton A and EPR available on special order

RATED FLOW Rated flow is defined at a valve pressure
drop of 1000 psi (70 bars). The change in rated flow with
valve pressure drop is shown in Figure 1.

Rated flow of 750 Series Servovalves is limited by the porting
size. Three port patterns are available:

751-XXX ] 0.625| 1588
792-XXX 1 0.780 | 19.81

753-XXX ] 0.937 | 23.81 57

FLOW-LOAD CHARACTERISTICS Control flow to the load
will change with load pressure drop and electrical input as
shown in Figure 2. These characteristics follow closely the
theoretical square-root relationship for sharp-edged orifices,
which is
Qu=Ki/P,

Q. = control flow

K = valve sizing constant

i = input current

Py = valve pressure drop

INTERNAL LEAKAGE Maximum internal leakage is deter-
mined by the valve rated flow. Figure 3 shows the maximum
leakage at 1000 psi (70 bars) supply for typical 750 Series
Servovalves.
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FIGURE 4 NO-LOAD FLOW GAIN TOLERANCES

FLOW GAIN The no-load flow characteristics of 750
Servovalves can be plotted to show flow gain, symmetry
and linearity. Typical limits (excluding hysteresis effects)
are shown in Figure 4.

NULL FLOW GAIN Nonlinearity of control flow to
input current in the null region is due to variations in
the spool cut. With standard production tolerances,
valve flow gain about null (within =5% of rated current
input) may range from 50 to 200% of the specified flow
gain. Special null cuts are available.

RATED FLOW TOLERANCE . ... .. . .. =10%
SYMMETRY . = . . Rt . =<10%
HYSTERESIS ... ... ... .. . ... e <3%
THRESHOLD ... ... .. ... .. . . .. . . <L%
NULL SHIFT
With Temperature 100°F variation (56°C) < *+2%
With Acceleration tol0g <*2%
With Supply Pressure 1000 psi change (70 bars) <=2%

With Back Pressure 0 to 500 psi (35 bars) <=2%

SPOOL DRIVING FORCES

The maximum hydraulic force available to drive the
second-stage spool will depend upon the supply pres-
sure. The standard first-stage configuration for 750
Servovalves will typically produce a spool driving force
gradient which exceeds 4 Ib/% input current with 3000
psi supply. The maximum spool driving force with 3000
psi supply is 200 pounds. Servovalves with 50% higher
spool driving force and gradient are available.

PRESSURE GAIN The blocked load differential pres-
sure will change rapidly from one limit to the other as
input current causes the valve spool to traverse the
null region. Normally the pressure gain at null for 750
Servovalves exceeds 30% of supply pressure for 1% of
rated current and can be as high as 100%.

NULL oo e s externally adjustable

Unless specified otherwise, ail
performance parameters are given
for valve operation on Mobil DTE-24
fluid at 100°F (38°C).

FREQUENCY RESPONSE Typical responsecharacter-
istics for 750 Servovalves are shown in Figures 5, 6
and 7. Servovalve frequency response will vary with
signal amplitude, supply pressure, temperature, and
internal valve design parameters. The variation in
response with supply pressure, as expressed by the
change in frequency of the 90° phase point, is given in
Figure 8.
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FIGURE 5 FREQUENCY RESPONSE OF 1 TO 5 GPM SERVOVALVES
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Typical transient response of
750 Servovalves is given in Fig-
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ELECTRICAL CHARACTERISTICS

RATED CURRENT & COIL RESISTANCE

A wide variety of coils is available for 750 Servovalves.
Table | lists some of the more popular configurations
and their parameters. Contact the factory with other
requirements.

STANDARD ELECTRICAL CONFIGURATION

Connector pins A B C D

External connections and electrical polarity for flow out
C2 are

single coils: A+, B—; or C+, D—

series coils: tie Bto C; A+, D—

parallel coils: tieAtoCand BtoD; A& C+,B& D—

22 200 100 0.07 0.21 0.06
80 40 20 0.22 0.66 0.18
200 20 10 0.72 22 0.59
1000 10 9 3.2 9.7 2.6

*Measured at 50 Hz
Table I. Available Coils for 750 Servovalves

COIL CONNECTIONS A four-pin electrical connector
(that mates with an MS3106-14S-2S) is standard. All
four torque motor leads are available at the connector
so external connections can be made for series, parallel,
or differential operation.

750 Servovalves can be supplied on special order with
other connectors or a pigtail. Also, the coils can be wired
internally for 2- or 3-wire operation.

SERVOAMPLIFIER The servovalve responds to input
current, so a servoamplifier that has high internal im-
pedance (as obtained with current feedback) should be
used. This will reduce the effects of coil inductance and
will minimize changes due to coil resistance variations.

DITHER A small amplitude dither signal may be used
to improve system performance. If used, it is recom-
mended that dither frequency be 200 to 300 Hz and
peak-to-peak amplitude be less than 20% of rated
current.

COIL IMPEDANCE The resistance and inductance of
standard coils are given in Table I. The two coils in each
servovalve are wound for equal turns with a normal
production tolerance on coil resistance of = 12%. Copper
magnet wire is used so the coil resistance will vary
significantly with temperature. The effects of coil
resistance changes can be essentially eliminated through
use of a current feedback servoamplifier having high
output impedance.

Inductance is determined under pressurized operating
conditions and is greatly influenced by back emf’s of the
torque motor. These effects vary with most operating
conditions, and vary greatly with signal frequencies
above 100 Hz.
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