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Abstract

Hidraulic sysiems based on adjustable punps, proportional elctrohydraulic equipmen and conirollrs are used in
mobile machines. The authors propase a new scheme of the hydraulic sysiem for mobile machines, which provides the
auger dilling operation. A number ofsudies have shown tha  ceiainrato should be mainiained between the frequency

‘ofauger otaion and s eed during operaion,wherethe productvityof sl disruption should no xceed theprodhciviy

of ransporting loase soil romthe riling =one. Ensuring the required raio between the speed o th auger roiaion and
s feed i implemented by a contoller that works according 10 a cerain algorithm. The algorithm for conrolln the
auger ecd salue i formed. Thi ¢ provides the necessary ratio berween th auger feed and speed. s well a reducing the
feed ate inthe case of il ardness increases. Thi ceatesthe condiions for uinterruptd pit rilling a ull depthand
protection of the hydraulic system from overload.

Key wards. adaplive hydeaulic circut, mobil machines,controllr, algoithm.

Introduction

Mobile machines have hydraulic systems based on conirolled pumps and modulated hydraulics. Such
hydraulic circuits become more efficient if they are equipped with electrohydraulics, sensors and controllers.
Controllers allow adaping the hydraulic circuit operating modes 1o the changes of external conditions of the.
machine operation.

The authors have proposed a new pattern of a mobile machine hydraulic cireuitthat provides auger drilling
of shot holes with diameter up to 600 mm and up to 3 m decp in soil without rock. The proposed hydraulic
cireuit involves two controlled pumps, a partitioned distributor with modulated electrohydraulics, sensor
system and a controller with analogue inputs and outputs. The hydraulic circuit provides the auger rotation and
its supply during the shot hole drilling. Some known rescarches have proven that a certain ratio should be
maintained between the auger rotation frequency and its supply during operation: such ratio should provide
that the soil destruction productiviy docs ot exceed the productivity of transporting the unconsolidated soil
from the drillng arca. The required ratio between the auger rotation frequency and its supply is provided by
the controllr operating according to a certain algorithm.

Results

In Fig. 1, the scheme of the adapiive hydraulic system developed by the authors s presented. The adaptive
hydraulic system includes: adjustable pumps 1 and 2, distrbutors 3,4, hydraulic cylinder 3, hydraulic motor
6, adjustable throttes 7, 16, ifferential pressure valves 8, 17, controller 9, amplifiers 10, 11, pressure sensor
12 and tank 19. The hydraulic cylinder S, which moves the handle 14 is mounted on the boom 13 of the
‘excavator. On the handle 14, the hydraulic motor 6 is installed, which actuates the auger 15.

The hydraulic system uses an adaptive regulator (Fig. 2), which has the unit 1 for switching mods, units
2,3 or adjusting the flow rates for hydraulic motors, mode switch 4, signal delay units 5, 6, unit 7 for forming.
the pattern of the ratio change between the flow rate o hydraulic motors, unit § for forming the transfer
coefficient of the adjusting component, uit 9 for forming the derivative.
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Fig 2 Adsptiv rgultor

The adaptive regultor provides adjustment of th cross-connection signal between circuits which provide.
‘auger rotaton and feed n order to improve the dynami characteristics of the hydraulic system. The adaptive
controller provides for possibl adjustment of the parameter ki - th ransfe rato of the adjustmet component
and AT, - the time delay of the cross-connection sgral.

A mathematical model was developed fo the presented adaptive hydraulic system. According to the
mathematical model, the characterstic ofth adaptiv hydraulic system were caculated.

During the operationofth adaptive hydraulic system fo pit drlling operations, i s necessary (o maintain
a stable otaton specd wp of the hydraulic motor shafl, which actuates the auger. This s cnsured by the
presence of thethrotle 7 and the diffrental pressure valve § in the adaptive hydraulc sstem (s Fig.1). The
controler 9 provids a change n the fcd rate v, according 108 cerain dependence, which is implemented in
the program. The program uses the dependence of type Uga = Uy — KoUpm. where Uy and ky are rates that

vary depending on the mode of operation of the adaptive hydraulic system and the value of loads on the auger.
The algorithm provides automatic adjustment of two parameters for seting the adaptive hydraulic system:
Ensuring the ratio between the rotation speed of the auger w,, and the feed of the auger v, at which the
productvity of loose rock transportation exceeds the produivity of drilling. This ratio climinates pinching of
the auger during driling.
Active pressure control of py, at the inet o the hydraulic motor s carried out in order to lmit the pressure
0f Py at the pump outlet and ensure ninterrupted drilling when sol propertis are changed.
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Conclusions.

The proposed control algorithm of the adapiive hydraulic system provides such a atio between the rotation
speed of the auger and the value of it feed inthe driling process,in which the productiviy of soil isruption
with the auger does not exceed the producivity of transporting loose sil rom the drilled depth, which ensures
uninterrupted operation of the machine in the working cycle. Depending on loading, the auger foed value
changes under condition of not exceeding admissible pressure value in the hydraulic sstem.
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Adanmuena siopacaiuna cxea d1n NoGirswux Mau

Auorauis

¥ MOGUIOHIE MAUHEY. GUROPUCTIOBYIOMCS 2I0PAIIHI CUCMENI WO OCHOSI PezyTbORGHI HACOCiS,
nponopyiiol exexmpociopagtiunol anapamypu ma pezy:smopis. Asmopas sanpononosano noey cxexy
elopasiiuol cucmesu uoGitww vy, 353 3a0emeuyC poGomy Wnex08020 Gypinns. ¥ padi docridxcens
MOKIHO, W0 MEXC 4GCMOMON 00CMANKS KK Ma 1020 MO0 N0 44C PooMU HeOGKIOHO.
niompusysam neswe chissiOuoWENsS, NP IKONY HPOOYKMUGHICIIS. PYIAYSGHHS. PYAMY He nOGUHHG
Mepeauyaamu npodyxmussicme mpancnopmyeania puxioco myumy iz souu Gypins. 3asemenennn
HeoGionoco chisaionowentA MiXe WEOKICTIO OGEPMANNA wHexa ma. 1020 nodaieio 2OiicHoCOC
Koumpoepov, aKuil npayoc 5 neswun arcopumuon. COPNORIHO aI0PUMN. KepYSINNA GeIIIHOND
wnexoeol nodai. [lpu usouy sadewmeryemeca neoGxione cniselOuouents uixe nodateio wnexa ma
weudkicnI0, o MaKoXE usensS weOKoCmE n00UI  pa nideuenss mecpdocmi pyumy. Lie cmeopioc
yuou 01a GemepeGiiinoco Gypinua xomioeany #a. ec wGuny ma axucmy cipocucmenu. eio
‘nepeaanmacenns.
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