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Abstract. The atomic mechanism of wear of hard alloys basethe formation of metal bonds by the
valence electrons of the processed and tool migtesiaescribed. Neural network models for cutting
tool wear and selection of wear resistant coatiraye been developed.
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Abstract. The article describes research results of a neanmsport robot type with enhanced
functionality due to the possibilities of overcomimarious obstacles as well as high-speed motion
along even surfaces by reconfiguring its structora kind of the motion surface. The robot allows
automating various types of work in zones of inseghdanger to humans and in hard-to-reach areas.
The robot has wide opportunities to move over ahoterrain as well as to overcome obstacles of
various shapes, including obstacles with a heigbatgr than the height of the tracked groups. The
experimental model with remote control based omdaed components has been implemented.
Efficiency of the experimental model was testechwémote manual control over the radio channel.

In emergency situations, for example, in case ofsfior during hazardous
operations, such as demining, it is necessary twedeappropriate technological,
inspection or rescue equipment to the working ameautomatic mode. A convenient
solution to the problem is the use of autonomol®t®that have specified equipment
on board.

The proposed design of the robot contains a cordhdnge system consisting of
transformable tracked and wheel groups (Fig. 1).

The robot has two tracked drives located on teduyicél platform sides, and
two wheel drives mounted to the front and back goaft the platform between the
tracked groups [1]. A peculiarity is that the axtéshe wheel drives are connected with
the platform by means of levers. The lever drives@aced on the platform with the
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possibility of moving the wheel drives verticalglative to the platform. A lever length
can vary that allows transforming the robot to ceene various obstacles. There are
extending parts on the wheels that have a formptes. This solution increases a
diameter of the wheels and its passability. A kinBonmodel of the robot in the
SolidWorks environment has been developed for thdysof various modes of robot
movement. The motion on a flat surface is carrietiamly by the wheel groups with
retracted spikes and raised tracked groups. Tloaides increased speed in this mode.
The motion along an uneven surface is carried olyt loy the track groups. The wheel
drives are raised in this mode that provides irggdgassability.

1 — tracked group, 2 — wheel group, 3 — telesclgviers, 4 — extending parts (spikes),
5 — onboard control system, 6 — technological ptatf
Fig. 1. Design of the robot

Flights of stairs and obstacles of complex geomesniape can be overcome by
simultaneous use of the wheel and tracked groupsitibhs of the wheel groups are
changed relative to the tracked groups. The leonfitme levers and the height of the
wheel spikes are determined by sizes and shamtaif and obstacles.

The results of kinematic simulation showed the bigy of the robot to
overcome all these types of obstacles. The robatr@losystem allows automatic
mutual position reconfiguring the tracks and theewlb that depends on road and
obstacle features. The obstacle features are neshdiy means of obstacle height
sensors, obstacle width sensors, sensors of théorptaangle, obstacle distance
sensors, and sensors of presence of the next appéower step on stairs fllghts

The experimental model of the robot if"
its reduced copy made on the basis of standgo& .
components, namely, the wheel group and 5=
tracked group with built-in drives. It isjg
controlled from a remote control unit. Gener
view of the experimental model is shown i
Fig. 2. The overall dimensions of the model i
the position shown in Fig. 2 are: 500 mr
length, 250 mm width and 170 mm heigh
The wheel group can change the length a =@ - m——
the height of the model accordingly while Fig. 2. General view of the
moving. experimental model
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The drive control unit of the each track includes asynchronous motor
controlled by a frequency converter. Speed feedbackased on a tachogenerator
located on a motor shatft.

The signal from the tachogenerator is fed to tipeiis» of an ADC. Then it goes
to the speed control unit of the tracked group digital form. The speed control unit is
built on the basis of a comparator and a digitaitcdler. Usage of the regulator in the
system allows compensating speed change thatnsla@d with the torque change of
the motor shaft. As the torque increases, theiootapeed decreases. The controller
adjusts the control signal so as to maintain theedpat a constant level while
monitoring the maximum possible frequency of therakating current supplied to the
drive. DC motors with protection against an ovelllead a short circuit are used in the
drive lever.

System stability was evaluated by program methdde Matlab Simulink

results confirmed stability of the system with drfnt given parameters.

References
1. PatentNe53370 RU. Wheel-tracked vehicle / Rachkov M.Yu.ublP10.05.2006, BullNe13.

Csenenus 00 aBTopax:

Pauxos Muxaun FOpvesuu — n.1.H., npodeccop, npodeccop, MOCKOBCKHI TMOIUTEX,
r.Mocksa,;

Emenvanos Anexceu Muxatinosuu — cTyaeHT MOCKOBCKOTO mojuTexa, r.MockBa,
Konom Bumanuit FOpvesuu —ctyaeHt. MOCKOBCKOTo mmouTexa, r.Mockaa.

ABTOHOMHBIY MOBWJIBHBIN POBOT JJIS1 UPE3BBIYAMHBIX CUTY AU

Pauxoe M .10., Emenvanoe A.M., Konom B.I10.
Mockosckuii nonumexnuyeckui ynugepcumem, 2.Mockea

Ki1ioueBble c10Ba: aBTOHOMHBIN poOOT, peKOH(UTypupyeMasi CTpyKTypa, BHEIOPOKHOE JABHKECHUE,
Ype3BbIYaliHAsI CUTYalUs, MOJICITUPOBAHUE.

AHHOTanmMsi. B crathe paccMaTpuBalOTCS pe3yNbTaThl HCCIIEAOBAHHS HOBOW KOHCTPYKIHH
MOOWIBHOTO po0o0Ta, O00JIAAIONIET0 MOBBIICHHBIMU (YHKIMOHAJIBHBIME CBONCTBAMU 3a CYET
BO3MOXKHOCTH TIPEOIOJICHHUS Pa3IMYHBIX MPETPaj, a TaKKe CKOPOCTHOTO IEPEMEINEHHs 110 POBHBIM
TIOBEPXHOCTSIM IIyTEM PEKOH(PHUTYpalMi CBOEH CTPYKTYphI TOA THII HOBEPXHOCTH IMEPEMELICHUSI.
PoGoT no3BosnsieT aBTOMaTH3UPOBATh Pa3IniHbIEC BBl pa00T B MECTaX IMOBBIIIEHHON OMacHOCTH JUIS
YeJOBeKa, a TaKkKe B TPYJHOAOCTYIHBIX 30HaX IPH YpE3BbIYAWHBIX CHTyalusx. Pa3paboraHa
KHHEMaTH4yeckass Mozeiab pobora B cpeae SolidWorks mis uccieqoBaHust pasiIdYHBIX PEKAMOB
IBIKeHUs: poboTa. Co3/aH IKCHEpUMEHTANbHBIN 00pasel] podoTa ¢ JUCTAHIIMOHHBIM YIIPaBICHUEM
Ha OCHOBE CTaHJAPTHBIX KOMIUICKTYIOUIMX Y370B. Ero ixabopaTopHbIE HCHBITAHUS TOATBEPIHIH
CIIPaBEUIMBOCTh TOJYYEHHBIX PE3YJIbTAaTOB MOACIHPOBaHHS. [IpHBONATCS KOHCTPYKTHUBHBIC
0COOCHHOCTH PO0O0Ta, pe3yabTaThl MOCIUPOBAHUS M SKCIIEPHMEHTA.
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