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Abstract: The analysis of the crane or loader travel mechani®nstruction with hydrostatic drive and
low-moment hydraulic motor has been performeda#t heen proposed that the electric circuit of pump
performance remote control system that meets theirements applicable to the crane drives control
system. The zero-setter design has been developégdraulic drive emergency braking in case of an
emergency, while the bridge runover on the obstadien travel limit switches of the traveling mecha-
nism triggered , and also the electric drive madbithe pump and electric control scheme of pump pro
ductivity loses power. The hydraulic circuit of fifeng machines mechanism is presented and isatp

ing principle is described. Implementation anditegsbf remote control system elements are impleedent
on the travel mechanism experimental stand of theecwith a lifting capacity of 32/5 t that is debed

in the article.The stand design allows to provided-

term trials in a wide range of static and dymam

loads, to realize implement typical operation cgcad to record the nature of dynamic loads andgne
consumption. In consequence of the research itpwaged that hydrostatic drive with low-moment hy-

draulic drive and described remote control systers

tleep adjustable speed for a given program, softe

dynamic load transients, and saves a significanbamh of power during acceleration and braking.

Key words: hydrostatic drive, travel mechanism, control systeEmw-moment hydraulic motor, hydraulic

motor, servomotor

1. INTRODUCTION

Hydrostatic drive with low-moment hydraulic drive i
the most advanced of hydrostatic drives, which ban
used in the travel mechanisms of hoisting machiae/
logistics centers mechanisms. In this case thdfiignt
role is played by remote control of the drive.

During the remote control system creation it hasnbe
conducted the review and analysis of a large nurober
publications. We used the author’'s achievementis
area [15].

2. AIM AND PROBLEM STATEMENT

The aim of this work is to create a remote congys-
tem of the pump performance that meets the require
ments applicable to the crane drives management sy
tems and is able to implement start-up, accelaratio
movement with nominal or intermediate speed, bigkin
and reversing of the hydrostatic drive travel medtra
of overhead type crane and also to lifting or ldngrat
nominal or intermediate speed, braking and revgrsin
hydrostatic drive lifting mechanism of the overhegpge
crane.

" Corresponding author: 21, Frunze str., 61002, Kikakkkraine,

E-mail addressesttow@inbox.ruO. Grigorov),401222@mail.ru
(V. Stryzhak)daria_ziubanova@yahoo.cof. Ziubanova.

3. RESULTS

Let us consider the real travel mechanism thatbean
used in overhead type cranes, stacker cranes, ngalki
cranes (Fig. 1). It consists of a short-circuitdeceic
drive motor 13, pump IID\e5 — 11, hydraulic motor PM
Ne5 - 6, security valve blocks 8, running wheel 1, trans
mission shaft 2, reduction gear 3, coupler 4, Y@rdwlic
motor bracket 5, leaking liquid piping 7, main higires-
sure piping 9, supplementary bowl 10, frame 14. The
main elements are energy converters — pump andtydr
lic motor.

The most valuable quality of this drive is the ail
of smooth, stepless adjustment and positioningracguy
which is especially valuable in logistics systefkis is

achieved with a much greater economic impact tman i

%he mechanical and electrical transmissions.

Hydraulic drive benefits promote its use in hangllin
and transportation machinery and logistics comexe
that require smooth speed control over a wide range
particularly in cranes work in the aggressive emmwir
ments.

Hydraulic motor rotation speed depends on therolle
rotation angle of the pump performance remote obntr
(such as 1ID).

In hoisting machines mechanisms and logistic com-
plexes it can be found the largest electric rencotgrol
distribution of the pump capacity.

Figure 2 shows one of the possible remote control
electrical schemes that had been tested.
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Fig. 1. Variable hydraulic power drive of travel mechanism
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Fig. 2. Electrical scheme of remote control of hydraulivel speed by switching time
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Fig. 3. Zerosetter.

The most difficult is the executive system, which
consists of the servomotor RM-09 (or SM-54), gesr s

For emergency breaking the special mechanical zero
setter are made. Its design is shown in Fig. 3.

zero setter, microswitch complexes MS-1. The desk Zero setter built-in gear wheel 1, which transmits

switchboard consists of buttons "start", "stop'ans-
former 220/127 V, three position reverse switchitdns
"start RM-09" (with central location of zero sejtefhe
relay MKU-48 is designed to run one of the winding
servomotor.

The scheme consists of several modular groups:
Electric drive motor starter of high power;

Desk switchboard;

Executive system installed on the pump.
Microswitches MS-1 has normally closed contacts.
Switch on 4 chains in three positions; third positi-
neutral. Button at three positions: with the figatiof
switching mechanism, in a neutral position and wuith
fixation in two extreme positions.

Executive servomotor RM-09. It has a built-in gear.
The electric motor RM-09 is attached to speciatkets
installed directly on the pump [IDR5. On the output
shaft of the electric motor the gear wheel are antdd.

It has coupling engagement with a gear wheel maunte
on the remote control roll of pump performance. IGea
wheel bears the cam, which influences the micrahes
MS-1.

tation on remote control roll through the sleevezéro
setter consists of two staples 7 levied with sp8ngo
adjustment disk 4 the pin 5 is attached. A sinpliar6 is
attached to the pump casing. Staples 7 is sittimgao
sliding landing on axis 3, pressed in bushing 2.

Fig. 3 shows the neutral position of all zero sette
elements when the performance of the pump is egual
zero.

If the pump performance is different from zero,rthe
under the influence of gear wheel 1 through pindiiom
passed to one of the levers 7 (depending on tleetdin
of crane movement), while the other lever 7 id 8iire,
pressed against the spring pin 6. The spring &rised
while this is stretching. When the electrical cohtr
scheme loses control voltage, under the springh@en
system quickly (32 seconds, depending on the spring
force) is set to the starting position. During thiglraulic
drive is braking hard to zero speed. Zero settepldys
remote control swath in zero position, while thevee
motor RM-09 shows no opposition, because it lacks
power. Roller of servomotor RM-09 is working only
under the work of gear wheel the certain angle ¢bate-

The electrical scheme meets the conditions that mapPonds to the crane travel speed with which he théwe

occur during start-up, acceleration, movement afinal
or intermediate speed, braking and reversing ofrdvyd
static drive travel mechanism of the overhead ta@e,
as well as lifting or lowering of cargo with nomirend
intermediate speed, braking and reversing of hydtias
drive mechanism of the overhead crane hoisting.

actuation road limit switch.

Fig. 4 shows the hydraulic scheme of hoisting ma-
chine mechanism.

To control drive mechanism or hoisting mechanism
the engine 3 should be started, which drives thappu
IID. Along with the main motor launch the voltage i

This scheme satisfies the requirements of the emerapplied to the system.

gency brake, for example, while the bridge run ower
the obstacle when travel limit switches of the éféng
mechanism triggered and the work included zerasette

In this case, the electric drive motor of the puang
electric control scheme of pump productivity loses
power.

To move the crane driver puts the switch in onghef
extreme positions and simultaneously press theobutt
Relay MKU-48 is action, contacts close and opett- vo
age is applied to the windings-8 (see Fig. 2) of servo-
motor RM-09 through the condenser, the motor starts
rotate.
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Fig. 4. The hydraulic scheme of travel crane drive medrmanwith the installation of devices for speed revmintrol of hydraulic
drive on time: 1 — supplementary bowl; 2 — pump; éectric drive motor; 4 — pusher (cradle pump@ 5 cylinders; 6 — amplifiers
valve box; 7 — shifting spool; 8 — changeover cotthe working modes; 10, 13, 19 — security valdgs:- pump housing; 12 —
filter; 14 — gear-type pump; 15 — leakage colletiiipeline; 16 — crane wheel; 17 — reduction g&&r- hydraulic motor; 20 — re-
plenishing valve.
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Cam comes off the microswitch that blocks buttonwhile this takes a neutrat zero position. The electric
and contact MS-1 is closed. Conduction path is egen motor RM-09 stops. The mechanism will be in plage s
by passing the button. Hoisting machine accelenat's  that the performance of the pump is equal to zero.
constant acceleration. Microswitch installation MS-1 that shunts button is

Selection of electric drive reduction and additiona needed when mechanism while it stops, doesn’t sart
gear wheel is made in such a way that the hydramtic = move in the opposite direction without special pierm
tor accelerates to a speed of about 1500 rev/mimge  sion (pushing the buttons). The remaining two mi-
sponding to nominal speed) at the desired time.nviea croswitches MS-1 act as limit switches. After thredk-
while rollers of remote control of pump productyit ing of the contacts one of these switches the savgr
turned on about 30°. After turning on 30° cam dian can occurs, with the help of the servomotor RM-09
one of the limit switches MS-1. The chain is openin switch, which will reduce the movement speed of the
Servomotor stops. Hoisting machine at this timency- mechanism to the required size.
ing with the nominal speed. When a switch is in neutral position or breakout of

If an intermediate movement speed of hoisting ma-normally closed contacts of switches MS-1 for eadbl
chine is needed, the driver upon reaching it pbts t winding switches 34 are getting the voltage, by passing
switch in the neutral position. Servomotor RM-09ileh  capacitor.

this stops and will maintains remote control shafone This device meets all the conditions of start-up, a
of the intermediate (from 0 to 30 °) provisionsereint to  celeration, movement of nominal or intermediateespe
required speed. braking and reversing of hydrostatic drive mechanis

Thus, we have the dependence of the hoisting ma- The scheme also meets the requirements of emer-
chine movement speed on the time switch that i®s¥ec gency braking when hitting an obstacle or at ovirdw
sary to rotate the remote control roller by 30°.réduce  |oad when the trigger limit switches. In this casiee
the hoisting machine speed the switch should beirput drive motor of the pump and electric control scheshe
the opposite extreme position required for accétEma the pump performance loses power. Zero-setter pump
and bring in a neutral position to achieve the r@esi displays a pipe, and with it the remote controlemin
reduced speed. zero position; servomotor RM-09 does not counteract

For a complete stop of the crane the switch isiteft this, since it lacks power. Servomotor roller RD0fler
extreme position until the cam mounted on remote- co the influence of wheels turns at an angle corresipon

trol roller gear that does not break microswitcimteots  to the movement speed of cranes to final switchraxpe
MS-1 while shunting the button. Remote contotlier tion.

Fig. 5. Stand for testing the mechanisms and logisticesys with hydrostatic variable power drive:

1 - Loader that cooled under running water to simuiaestatic moment of movement or rotation resista@ — rotating mass to
simulate the moment of rotating mass energy (crpaesmeters of wide range of capacity are simu)agé tension sensor for the
torsional moment transmission to the amplifier #meh to the ADC; 4 tachogenerator TMG-30P for rotation speed recgrdi-
hydraulic motodIM Ne5; 6 — high pressure pipelines;—7axial piston pump IID\e5; 8 — electric motor AO 62-4; 9 tachogenerator
TMT 301T for rotation speed recording of the hydraulic matod fixing his work in generator mode; +@ointer wattmeter; 1%
power converter P004; F2notebook; 13- amplifiers; 14 — performing part of control sysgerh5- supplementary bowl; 16 drain

leakage pipeline; 17 — manometer.
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Hydraulic drive operates on the closed scheme of
the working fluid circulation. The geared pump &é€
Fig. 4.) sucks the oil from the crankcase 11 ang su
mits it to the filter 12 where it is cleaned. Thie olil
under the pressure of 0.6 MPa comes to fuellingesal
20. If the suction line of axial piston pump 2 me® is
less than 0.6 MPa, valve passes oil from the gearpp
until the pressure is back to normal.

Pump productivity and the oil flow direction, and
thus the speed and direction of movement changed vi
servomotor RM-09. Servomotor RM-09 through a
series of intermediate gear shifts away from thetnaé
position spool valve boxes hydroamplifier 6, andsth
exempt access to oil power cylinder 5. Cradle &xl
piston pump 2 bends the rod of power cylinders.sThu
the pump performance is changing.

Oil under the pressure from the axial-piston hydrau
lic pump oil enters the hydraulic motor PM5 - 18,
where the pressure drop in pumping and drainagespip
converted to torque that is transmitted througlr d&a
to the running wheels 16.

To prevent the overload of the pump IMR5 and
hydraulic motor PMNe5 the safety valves box 19 is
installed.

Disabling the electric drive motor 3 the pipe
through the zero setter rods 9 reaches in zerdiquosi

Fluid reservoir 1 is used for filling leaks. Thafth
ing spool of the zero installer 7 serves to supplyto
the hydroamplifier spool box and to the zero setter

Changeover cock of the working modes 8 (auto-
matic — semi-automatic) is used to switch the pump
performance management from the remote mode to
hand-operated mode. In our case, the crane isnset i
"automatic" mode and pump included for use with
remote control.

Positions 10, 13- safety valves of gear pump.
Drain pipe 15 assigns the origins of the hydraniiz-
tor into the pump.

Drive with the remote control system has been
tested on the stand shown in Fig. 5.

4. CONCLUSIONS

As a research result the following conclusions can
be made. Hydrostatic drive with low moment hydrauli
drive and described remote control system has deep
adjustable speed for a given program, softens dimam
load transients, and saves a significant amount of
power during acceleration and braking. In compariso
with electric motor drive with the phase-wound roto
the energy cost savings equals-80%. The applica-
tion of hydrostatic drive of travel crane mechanism
gives the possibility to automate and implement the
remote control. To automate the capacity pumps man-
agement as an option the electrical remote control
scheme can be applied (shown in Fig. 2).
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