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HasHaueHue:

LleneBas ayguropua

MynbTumMeannHbIN ~ obyyatowmii  Moaynb  NpefHasHavyeH  And
MCNONb30BaHMA NpPU  TEOpPEeTUYECKol MOArOTOBKE  CMELMannCTOB
MALUMHHOIO OTAENEHMA MO CYA0BOMY FMAPABANYECKOMY 060pYA0BaAHUIO.

MawmnHHaa KomaHaa —
YnpasneHua

MawwnHHaa KomaHaa —

YTo TaKoe MybTUMeAUNHbIN 06yyalowmin moaynb?
SKcnayaTauusa

MOM npepcTaBieH B BUAE 3/EKTPOHHOrO yyebHUKa. PasmelleHHbI B
HEeM TeOPETUUYECKMIA MaTepMan COMPOBOMKAAETCA PUCYHKAMM, CXEMAMU U
AHUMALMOHHBIMWM  POSIMKaMKU. [nA NpPOBEPKU MONYYEHHbIX 3HAHWUM
BKJ/IIOYEH pa3gen TeCTUPOBAHMA.

MawnHHaa KomaHaa —
BcnomoraTenbHbIl

T
Copep:kaHue: un cyaHa

Bce Tunbl
e BeepgeHue
e [paduueckme ob603HayeHuUn
o  KOMMNOHEHTbI IMAPABANYECKNX CUCTEM
fvapasanyeckne KOHTypbI
YnpaBneHuo CKOPOCTbIO rnaponpueoaa
Mpumepsbl rmapasaMyeckoro obopynosaHua
fvapasanyeckoe macno
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HopmaTtuBHasn 6a3a

KonseHuwma NMAHB:

Mpaswuna /1, 11172, 111/3, 111/4, 111/5.

Koaekc MNAHB:

Paszgen A-lll/1, Tabnnua A-1ll/1 «CneundunKkauma MMHUMaNbHOTO CTaHAapPTa KOMNETEHTHOCTU ANA
BaXTEHHbIX MEXaHWKOB CyA0B C OOCAYXMBAaeMbiIM WAM MNEPUOANYECKM HeobCnyKMBaemMbiM
MALUMHHbIM oTAaeneHmem», chepa KOMMNETEHTHOCTM «IKCM/yaTaumAa TrNaBHbIX YCTAHOBOK W
BCMOMOraTeNbHbIX MEXAaHU3MOB M CBA3AHHbLIX C HUMU CUCTEM YNPABAEHUAY.

Paszgen A-ll1/2, Tabauua A-1ll/2 «CneupdunKkauma MMHUMaNbHOTO CTaHAapPTa KOMNETEHTHOCTU ANA
CTapLUIMX MEXAHUKOB M BTOPbIX MEXaHWKOB C M1aBHOW ABMraTe/IbHOM YCTAHOBKOW MOLLHOCTbIO 3
000 KBT nnun boneen, chepa KOMNETEHTHOCTU «IKcnyaTaums, HabaogeHre, oueHKa paboTbl U
nogaeprkaHne 6esonacHoOCTN ABUraTeNIbHOM YCTAHOBKM M BCMOMOTraTe/IbHbIX MEXaHM3MOBY.
Paszgen A-lll/4, Tabnuua A-1ll/4 «CneundunKkauma MMHUMaNbHOTO CTaHAapPTa KOMNETEHTHOCTU ANA
VL, PAAOBOr0 COCTaBa MaLUMHHOM BaxTbl», cdepa KOMMETEHTHOCTU «BbinosHeHMe 06bIYHbIX
06A3aHHOCTEN MO BaxTe B MALWMHHOM OTAENEHMW, KOTOPble MOpy4YatoTca AnLam pPALOBOro
cocTaBay.

Paszgen A-lll/5, Tabauua A-1ll/5 «CneundunKkauma MMHUMaNbHOTO CTaHAapPTa KOMNETEHTHOCTU ANA
VL, PAAOBOIO COCTaBa B KayecTBe KBAaIMPULMPOBAHHOIO MOTOPMCTA Ha cyAax c 06cnyKMBaemblm
WIU NEepUoOANYECKN HEeOoDBC/YKMBAEMbIM MALUMHHbIM OTAENEHUEeM», chepa KOMMETEHTHOCTU
«CopelictBMe HabMOAEHUIO U YNPaBAEHUIO HECEHMEM MALLMHHOM BaxXTbi».
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1. FOREWORD INFORMATION

1.2 BASIC PRINCIPLES OF HYDRAULIC DRIVE

The basic principle in working of hydraulic machinery is
Pascall law, which states as follows:

The pressure inside liquid caused by acting of external
force is equal in all liquid volume and spreads equally
In aii directions within the liguid.

This phenomenan is shown in figure 1.1. The piston subjected
to force £ presses on liquid filling the tank.

The pressure p inside liquid spreads equally in all directions
and is the same within whole liquid space as shown by arrows
and manometers.

If the pressure p caused by external force is sufficiently high,
the problem of hydrostatic pressure may be omitted in the
considerations.
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Fig. 1.1. Pressure in liquid created by external force

1. FOREWORD INFORMATION

1.3 CIRCUIT OF HYDRAULIC DRIVE

An example of real hydraulic circuit is shown in figure 1.5.a.
The pump 1, driven by electric motor 8 sucks the oil from tank
4 and delivers through pipe P to the system via directional
control valve 2. The control valve is a distributor of oil flow
direction in the system. In figure 1.5.a the control valve is set in
neutral position ,0”. Oil is directed through outlet pipe Z back to
tank. Pipelines A and B leading to cylinder 3 are blocked by
valve spool. Hydraulic cylinder piston does not move, and the

pump is idle running.
7 D

Fig. 1.5.a Hydraulic circuit

1 - hydraulic pump; 2 - directional control valve; 3 - hydraulic cylinder;
4 - oil tank;5 - handle; 6 - safety relief valve; 7 - load; 8 - electric

mator

Setting control valve to position "I" (fig. 1.5.b) directs oil under
pressure to lower part of hydraulic cylinder through pipe B. Ol
from upper part of cylinder returns through pipe A to control
valve and next through pipe Z to tank. The piston in cylinder
moves upwards and lifts the load 7.

> [ANIMATION
Fig. 1.5.h Hydraulic cylinder upward stroke

1 - hydraulic pump; 2 - directional control valve; 3 - hydraulic cylinder;
4 - oil tank;5 - handle; 6 - safety relief valve; 7 - load; 8- electric
motar
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2. GAPHICAL SYMBOLS IN HYDRAULICS

Graphical symbals are used for drawing and for functional
interpretation of hydraulic circuits components, hydraulic
controls and complete hydraulic systems. Graphical symbols
do not show construction, but logic of hydraulic components
and systems action. Due to their simplicity and easy
application, the graphical symbols are commonly used in
design and operation practice. A list of graphical symbols
mostly used in hydraulic technique as recommended by Polish
Standard PN-74/M-01050 is presented below.

Graphical symbaol Symbol name and description

Basic bols :

pipeline, channel, way
? continuous line

chain dotted line:
framing of assembled
components
mrmeme spring

2. Functional symhbals:
MN Equilateral trianale:

direction of flow and kind
medium

blackfilled - hydraulic medium

v notfilled - pneumatic medium

Graphical symbaol Symbol name and description

Diagonal arrow:
changeability (adjustability) of
characteristic, arrow should
cross an outline of

symbol

\

3. Mechanical components

Pawi, click (position setting):
central sefting

Jaoint:
straight

4. Control modes:

Manual contral:
general symbol

push button actuation
lever actuation

pedal actuation
Mechanical contral:

push rod or plunger actuation

spring actuation
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3. COMPONENTS OF HYDRAULIC SYSTEMS

3.1 HYDRAULIC PUMPS

VANE PUMPS

Singfe chamber vane pump is shown in figure 3.1. The
rotor 2 with vanes 4 is eccentrically placed in cylindrical
housing 1. Vanes are pressed against housing surface by
centrifugal force, by springs or by pressure of liquid from pump
discharge. In this way, the working chambers are created
among rotor, vanes and internal surface of housing. The
volume of working chambers changes during rotor movement.
If rotor rotates in direction shown by arrow, the volume of
working chambers increases from lower to upper position of
vanes. It causes suction of oil from suction chamber 5. Next,
the oil is transferred to the discharge side and delivered to
discharge chamber 6 due to decrease of working chambers.
There is a graphical symbol of pump used in diagrams of
hydraulics systems shown in the lower cormer of figure.

a)

Discharge |0

Fig. 3.1. Single chamber vane pump

a) section, b) general view, c) graphical symbol

photo from VIGKERS Industrial Hydraulics Manual

1 - housing; 2 - rotor; 3 - shatt; 4 - vane; 5 - inlet chamber,; 6 - outlet
chamber; 7- front cover; 8- foundation plate
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4. TYPES OF HYDRAULIC CIRCUITS

Classification of hydraulic circuits according to type of
used working components is shown in figure 4.3. Hydrauiic
circuit g reciprocating ing is
shown in figure 4.3.a, circuit executing semi-rotary
movement in figure 4.3.h and circuit executing rotary
working movement in figure 4.3.c. These circuits are

distinguished by application of different working components. - ————— 7

They are pistan cylinder, semi-rotary actuator and hydraulic ko Indiadlcelrulis et working moysment
a) hydraulic circuit with reciprocating working movement,

motor accordingly. by hydraulic circuitwith semi-rotary working movement,

¢) hydraulic circuit with rotary working movement

1 - hydraulic pump; 2 - directional control valve; 3 - hydraulic piston
cylinder; 4 - semi-rotary actuator; 5 - hydraulic motor; 6 - safety valve;
7 - oil tank

Hydraulic oil is to be periodically subjected to analysis to
obtain information of its service ability. Usually the analysis is
free of charge in oil producer laboratory.

Replacement of oil in the system is to be executed
according to machinery producer recommendations and
according to analysis results. Tables of oils properties and
substitutes are included in operation manuals.

| In case of emergency other oils available on board can be
E used. Such a substitute oil can be used conditionally and
|

replaced by right oil as soon as possible. Before the proper oil
& is poured, the system is to be rinsed according to procedure

recommended by machinery producer. It is not recommended
to mix different grades of hydraulic oils due to possibility of
conflict between additives and Ioss of operational properties of
oil.
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