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UNIT IV DESIGN OF CIRCUITS
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Fluid Power Circuit Design, Circuits with sequence valve
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Speed control circuits

19MEE305/FPA Prepared
by:Mr.P.Janagarathinam,AP/Mech

03-11-2023



Speed control circuits
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Speed control circuits
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Pump unloading circuit
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Pump unloading circuit
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Counter balance valve circuit
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synchronizing circuit,
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Fig. 15-28 Interlocking cylinder motion with positive
gear tie.
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Fig. 15-29 Series piping to pro-
vide synchronous cylinder move-
ment.



synchronizing circuit,
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Fig. 15-31 Synchronization with com- Q :L

pensated flow-control valves.

Fig. 15-32 : Synchronization with flow-control valves and

T accumulators.
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Accumulators

* An accumulator is a device that stores potential energy by means of
either gravity, mechanical springs or compressed gas.

* Accumulator is hydraulic device that stores the pressure energy of
liquid (oil, water, etc.) by converting it into pressure energy of gas
(nitrogen gas).

19MEE305/FPA Prepared

-11-202
03 023 by:Mr.P.Janagarathinam,AP/Mech

11



TYPES

1. Weight-loaded or gravity type
2. Spring-loaded type
3. Gas-loaded type

1.Non separator type
2.Separator type
1.Piston Type
2.Diaphragm Type
3.Bladder Type
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Figure 11-3. Weight-loaded
accumulator. (Courtesy of Greer
Olaer Products Division/Greer
Hydraulics Inc., Los Angeles,
FLUID PORT California.)
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Figure 11-4. Spring-loaded accumulator. (Courtesy of Greer Olaer
Products Division/Greer Hydraulics Inc., Los Angeles, California.)
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Figure 11-7. Diaphragm-type accumulator. (Courtesy of Robert Bosch
Corp., Broadview, Illinois.)
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a) without
nitrogen charge

d) charged to
maximum operating
pressure p;

b) with nitrogen, c) inlet of fluid
charged to pre-charge for storage
pressure p,

e) discharge f) discharged to
of fluid minimum operating
pressure p,
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Figure 11-8. Operation of a
diaphragm-type accumulator.
(Courtesy of Robert Bosch Corp,
Broadview, Illinois.)
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Figure 11-9. Bladder-type accumulator. (Courtesy of Robert Bosch
Corp., Broadview, Illinois.)
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a) without b) with nitrogen, c) inlet of fluid
nitrogen charge charged to pre-charge for storage
pressure p,

Figure 11-10. Operation of a
bladder-type accumulator.

d) charged to e) discharge f) discharged to (Courtesy of Robert Bosch Corp,

maximum operating of fluid minimum operating . T g

pressure p, pressure p, Broadview, Illinois.)
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ACCUMULATOR ‘

L2

Figure 11-11. Accumulator as an auxiliary power source.
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Figure 11-12. Accumulator as a leakage compensator.
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Figure 11-13. Accumulator as an emergency power source.
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Figure 11-14. Accumulator as a hydraulic shock absorber.
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