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HYG series servo cylinders (linear servo cylinders)
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Product overview
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The hydraulic servo cylinder
is  different from  the
engineering  oil  cylinder
(hydraulic cylinder) used in
hydraulic transmission. The
Servo cylinder mainly
consists of piston, cylinder
tube, ear loop, left and right
end covers. Its quality
directly decides dynamic
response  capability, static
control accuracy and system
stability of the servo system.
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Product features
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High integration level and small load FRR
capacity Small starting pressure, low velocity, no
§ crawling, stable movement, quick response
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Zero internal leakage
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Closed-loop control can be achieved; high TR RBUE M E (LA LA
accuracy Zero-clearance ball hairpin structure, good
. Wi T B R positioning accuracy
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High hydraulic natural frequency (iR, KA
Low friction, long life time
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'Working fluid requirements
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Hydraulic oil: aviation hydraulic oil, petroleum-based anti-wear hydraulic oil, steam turbine
oil and turbine oil in accordance with SY1181 and Q/SY11507.

¢ LAEESE. -25°C~+85°C

Working temperature: -25°C~+85°C

¢ THMTBIEEE: 1SO4406 FrifE 20/18/15NAS16389 2, 222 d ek 2N 10pum [ it
2 (108275 HHEFEED

Oil cleanliness: Level 20/18/15NAS16389 in ISO4406 standard; the oil inlet filter with
filtration accuracy of 10um is installed (recommended value 108>75)
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Model selection guidance
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1. General principles
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The structure installation requirements of the servo system for the servo cylinder should be met.
The performance requirements of the servo system for the servo cylinder should be met. The
quality requirements of the servo system for the servo cylinder should be met.
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2. Installing form of sensors: position sensor (the built-in sensor and external sensor can be
chosen); pressure sensor; force sensor.
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3. Connection and supporting forms: lug; radial base; tangential base; axial base; head pin roll;
middle pin roll; tail pin roll; head external flange; tail external flange.
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4. Structural form of output end: ear fork, threaded connection, rod end joint bearing.
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5. Structural form of piston rod: two-way piston rod (output speed: two-way symmetrical);
one-way piston rod (output speed: two-way asymmetrical).
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6. Diameter D of cylinder tube and diameter d of piston rod shall be indicated on the design
drawing.
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Performance indicators
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1. Rated working pressure

TR AT AR EL A AR A3y (1-31.5) MPa.

The working pressure of hydraulic servo cylinder is (1-31.5) MPa.
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2. Minimum starting pressure
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Minimum working differential pressure of the hydraulic servo cylinder driving the servo cylinder
piston under no-load conditions. The minimum starting pressure of the hydraulic servo cylinder
designed and manufactured by Hangyu WitStar is: AP<0.02MPa.
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3.  Full stroke and working stroke
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The maximum displacement of the piston moving in the cylinder (i.e. the maximum expansion of
the piston rod) is called the full stroke of the hydraulic servo cylinder, expressed with mm.
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The linear stroke required by the hydraulic servo cylinder is called the working stroke, working
stroke < full stroke.
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The working stroke of the hydraulic servo cylinder working in two directions can be expressed
with +working stroke,+ working stroke< full stroke.
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4.  Maximum output force and maximum load force
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The maximum output force is the force output by the hydraulic servo cylinder when oil is fed at
the rated pressure and returned at zero pressure and the output speed is zero under load conditions.
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In the servo system, the maximum load required by the hydraulic servo cylinder is called the
maximum load force, and the maximum output force shall not be lower than the maximum load
force.
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The maximum output force is stipulated by users in the technical agreement.
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The maximum output force can be calculated according to the following formula:
Fmax=ApPs
A Fmax-—f Kt 77 (ND

Wherein, Fmax - maximum output force
M)

A---THZEA N TAEIA (m?)
A - effective working area of piston (m?)

AP-—-JHELA R TAEE % (MPa)

A P - effective working differential
pressure of cylinder (MPa)
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5. Full stroke and working stroke
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The maximum displacement of the piston moving in the cylinder (i.e. the maximum expansion of
the piston rod) is called the full stroke of the hydraulic servo cylinder, expressed with mm.
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The linear stroke required by the hydraulic servo cylinder is called the working stroke, working
stroke < full stroke.
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The working stroke of the hydraulic servo cylinder working in two directions can be expressed
with tworking stroke,* working stroke< full stroke.
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6. Internal leakage
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Internal leakage of oil between two working chambers of the piston of servo cylinder under
no-load rated pressure. The minimum internal leakage of the hydraulic servo cylinder designed
and manufactured by Hangyu WitStar is: <0.5mL/min.
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7.  Static-pressure sealing
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After the two working chambers of the servo cylinder are placed still for 24h under the static
pressure of 2m high liquid column, obvious external leakage is not allowed (wetting is allowed,
but dripping is not allowed).
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8. Over-pressure sealing
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After the servo cylinder keeps 1.5 (rated pressure <I16MPa) or 1.25 (rated pressure>16MPa) times
of rated pressure for 3min, there shall be no permanent deformation and obvious external leakage
(wetting is allowed, but dripping is not allowed).
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9. External sealing
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Under the use conditions, the servo cylinder shall not have obvious external leakage when
working (wetting is allowed, but dripping is not allowed).
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10. Hydraulic natural frequency
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The hydraulic natural frequency of the servo cylinder can be calculated according to the following
formula:

4ED?
VvJ

(rad/s)

b AJRZERRNA (m?)

Wherein, A - effective working area of piston (m?)
E--- MR ERCR (N/m?)
E - elasticity modulus of oil (N/m?)
V- fal IR M EL S AR (m?)
V - Total volume of servo cylinder (m?)
M---TEFEF 5 B E 2 S (kg)
M - Sum of piston rod and load weight (kg)
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The hydraulic natural frequency shall meet the stable working requirements of the servo system,

and it is related to system load, full stroke of oil cylinder, maximum output force, design and
manufacturing quality. It is stipulated by users in the technical agreement.
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11. Requirements for service environment
MBI : -10°C~40°C

Ambient temperature: -10°C~40°C
FHXTRRSE : <80%

Relative humidity: <80%

MBI : -10°C~60°C

Oil temperature: -10°C~60°C
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Cleanliness of working fluid: 1SO4406 15/12, NAS16386. The cleanliness of working fluid
directly affects the service life and performance of a servo cylinder. The cleaner the working fluid
is, the longer the service life of and the better the performance of the servo cylinder is.

WRah: AR .
Vibration: no vibration.
ToL TS TP WA B BT IR i T 5.

Radio interference and magnetic field interference: no strong radio interference environment and
strong magnetic interference environment.

Pt BORWECR R IR A IR BOR S I 5 AR A R At Ft i <4Q.

Grounding: good grounding with sensors when the electrohydraulic servo valve and the servo
amplifier are equipped, with an earth resistance not more than 4Q
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Serial No. of HYG series servo cylinders

ODOONOEE EID

I JEF 24 (mm) L=LO+LI+L2(4 {72 mm) JKN)
Diameter of piston rod (mm) L=LO+LI1+L2 (full stroke mm) Force (KN)
LOCH RUTHE)
L0 (effective stroke) T
JH T 1A 42 (mm) Ll(ffﬁ‘&) D Dynamic load
Inner di of oil L1 (idle stroke) TR
cylinder (mm) L2(LEATHE) J Static load
L2 (process stroke)
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Servo cylinder code Hoe TIER S
Rated working pressure
e R (10°Pa)

Hangyu Witstar brand logo
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Note: Hangyu WitStar can customize various kinds of hydraulic servo cylinders as required by
users.
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See Appendix II for customized function parameter list of servo cylinder
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