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DIDACTIC MODEL OF LIFT

Urgency of the research. Mechatronics products become more sophisticated and complicated. Mechatronic engineers should be
prepared for this complex design process. Practical experimental model helps improve educational process as preparing for practice.

Target setting. Miniaturized model of the lift suitable for practical training on subjects focused to microcontrollers, sen-
sors, actuators etc. Students have possibility to make practice on laboratory exercises, where they can verify theoretical
knowledge obtained on lectures. The arrangement of the model has modular character, because of possibility to rearrange or
adding of new function into model. The aim was to create minimized model of real lift with all functions and systems.

Actual scientific researches and issues analysis. Many universities are oriented only to finished robotic kits and do not
support creativity of students. Open access and open structure model missing in this field. There is a need for fast prototyping
model, which allows the creation of new design of product.

Uninvestigated parts of general matters defining. The question of the design of printed circuit board are uninvestigat-
ed, because they need more time than allows normal exercises.

The research objective. The main aim of educational process is to educate engineers with basic knowledge, skills and
handicraft. Practical models help as support devices for fulfil of this aim. All mechatronic students can practice a training on
these practical models. They become as more skilled and well-oriented engineers..

The statement of basic materials. Construction consist of upper and lower base plate connected with four pillars used as linear
guide for moving of lift cage. Lower base plate includes base microcontrollers boards, resistor network, power transistor array
board, power supply terminals, relay modules, PWM module and signals terminals. Upper base plate consist of DC motor with
gearing and screw mechanism for moving the lift cage.

Conclusions. The model enables supports the creativity of the students. The starting point of the using of the model can
be without any wired connections. Students should connect every part and try functionality of every function. The students
receive the defined several problems and they have to analyze it and make any proposal for solution of defined problems.
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Introduction. Mechatronics as field is as synergistic combination of mechanics, electronics
and also informatics. Beside these areas also other areas can be included in mechatronic product
as hydraulics, pneumatics, optics etc. It means that mechatronic engineer should be expert in
various scientific areas. The dominant role is to make sophisticated integration of all areas with
aim to make the competitive product.

The main aim of educational process is to educate engineers with basic knowledge, skills
and handicraft. Practical models help as support devices for fulfil of this aim. All mechatronic
students can practice a training on these practical models. They become as more skilled and
well-oriented engineers. This way also support the creativity of these students and improve
the ability to solve also complicated engineering problems.

Paper describes the miniaturized model of the lift suitable for practical training on subjects
focused to microcontrollers, sensors, actuators etc. The model has been created as result of
master thesis.

Students have possibility to make practice on laboratory exercises, where they can verify
theoretical knowledge obtained on lectures. The proposed didactic model supports education-
al concept with solving of problem situations. The concept uses the problem-explanation
method, research-heuristic method.

Students received the practical experiences and extend their theoretical base. This ap-
proach also raises the motivation of these students, because they have realisation output of
their work. The proposed problems can be solved as single student or as team of students. So
they will experience with team working (fig. 1).

All problems in practical realisation cause many dilemmas, unsatisfying and new barriers.
These factors are as impulse for motivation of students. They cannot solve these problems
with actual knowledge, so they have to self-study and make new analysis, synthesis, experi-
ments and new design. Students learn the mechatronic approach to design of products with
higher added value. Their creativity and thinking rapidly raises up. Thus prepared graduated

students are better prepared for industrial practice.
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Fig. 1. Team working on didactic model

Concept of the model. The arrangement of the model has modular character, because of
possibility to rearrange or adding of new function into model. The aim was to create mini-
mized model of real lift with all functions and systems. Impact was also on safety as in real
lift. First design has been made via using of virtual CAD model. The first idea was as two
cabinet lift (twin concept) (fig. 2) with four floors.

Fig. 2. CAD model of the lift

Functions of the model. The model has functions similar to real lift. The main aim is to
make situation close to reality.

Detection of passengers inside the lift cage is needed for ensuring of higher priority of
command inserted by passengers inside the lift cage (fig. 3). Also sensing of amount of pas-
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sengers is necessary for protection against the weight overcome of overall weights in lift cage.
Lighting inside the lift cage is also automatically activated only if any passenger is inside the
cage. Passenger is represented by plastic green kinder egg with defined weight.

Sensing of lift cage position is also realized in lift model via using of infrared sensors (fig.
3). The position of lift cage is signalized on every floor and also on operator panel of the cage
placed on left outside of cage. User can put any request also during the motion of the lift cage.

Fig. 3. Lift cage with passenger and operator panel

Sensing of cage position is also needed for controlling of cage moving. It continual accelera-
tes on starting and it deaccelerates before target floor. Safety is very important and for this reason
the passenger commands have higher priority than other commands. In case of emergency like
fire or evacuation of building the control system should stop lift cage on closest floor.

Smooth closing and opening of the door is also safety function and it is related to sensing
of door space realised via using of infrared optocouplers. If anybody in door place, then lift
wait. The smooth opening and closing influences the overall life of lift. Opening and closing
is realized through the servo and crank mechanism (fig. 4).

Fig. 4. Mechanism for opening and closing the door

Calling of the lift cage is possible on every floor through the buttons placed beside the
door but still the commands received inside the cage have higher priority.

In case of any error the cage can crash into up or down limit barrier. For this purpose the
limit end switches are installed and their function is independent on lift central control system.
Also in case of wrong program it helps to prevent collision of cage at upper and lower limit.

Cage operator panel also includes the central stop button for emergency case and wrong
program made by students.

Realization of the model. Model is 500mm high and weight is 1500g for easy manipula-
tion. Construction consist of upper and lower base plate connected with four pillars used as
linear guide for moving of lift cage (fig. 5).
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Fig. 5. Linear guide for lift cage
Lower base plate includes base microcontrollers boards, resistor network, power transistor ar-

ray board, power supply terminals, relay modules, PWM module and signals terminals (fig. 6).
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Fig. 6. Lower base plate
Upper base plate consist of DC motor with gearing and screw mechanism (motion screw
and nut) for moving the lift cage. DC motor also includes optical encoder for measurement of
velocity and angular position of rotor shaft. Screw mechanism transforms the rotation of DC
motor to linear movement of lift cage (fig. 7).

Fig. 7. Upper base plate

All electrical modules is connected with wired jumpers and it enables to rearrange electrical
connections by students. Also they can add new modules. There are two microcontrollers as
control system for all functions of the lift. The central power supply terminal needs only DC
12V power supply. It is selected because of safety of students during the experiments on this
model. Overall model is compact device with easy manipulation. There are installed also safety
shields and covers of moving parts as prevention of student’s injuries. These covers are made
from transparent materials for highly visibility of all components of the model. Electronic mo-
dules has short circuits protection and also reverse polarity of power supply. There are several
master thesis has been done on this model and this model changes its appearance (fig. 8).
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Fig. 8. Developing of the model — change of appearance

Conclusion. The model enables supports the creativity of the students. The starting point
of the using of the model can be without any wired connections. Students should connect eve-
ry part and try functionality of every function.

The students receive the defined several problems and they have to analyse it and make any
proposal for solution of defined problems. Teacher only defines the problems and specifies the
input restrictions. Then students have to study and make synthesis of knowledge for building the
subsystems. This heuristic approach is perfect way for motivation of students. These students
works in team and very often they use a brainstorming and other devices of team work [1-17].
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VIIK 004.4
Jlo6iya Mikosa
TAJTAKTUYHA MOJEJD JI®TA

Axmyanvnicme memu oocnioxycenns. Mexampouni eupobu cmaroms 6ce b6inbw ckraonumu. Inoicenepu mexampouixu
noguHHi Oymu 20moei 00 cKiadHoCmi npoyecy npoekmysauHs. Illpaxmuuna excnepumeHmanbHa Mooenb 00nomazac
NOMNUUMU HABUATHHUL NPOYEC NPU Ni020MOBYI 00 NPAKMUYHOL OIIbHOCIII.

ITocmanoexa npoonemu. Miniamiopua modens nigpma, nioxooawa 01 NPAKMULHOLO BUSHEHHS NPEOMEMmi8, OpPIEHMO-
8aHA HA MIKPOKOHMPOAEPpU, Oam4uKy, npueoou i m. in. Y cmyoenmis € Modicaugicmes npaxmuxkygamu 1a00pamopHi 3auam-
ms, 0e GOHU MOJICYMb Nepesipamu meopemuyti 3HaHHaA, ompumani Ha aexkyiax. byooea mooeni maec mooynvruil xapaxmep,
Wo 0ae ModcIugicmo nepespyny8ants abo 000aeanHs Hoeoi hyHKyii 6 Modenv. Mema nonseana 6 cmeopeHHi MiHiamwpHoT
MOOeni peanvro2o nighma 3 ycima yHKYiaMU | CUCTEMAaMU.

Ananiz ocmannix oocnioxycens i nyonikayii.. baeamo ynieepcumemis opicumosani mineku Ha 20mogi pob6omMu308aui
KoMnAeKmu i He niOMpUMyloms meopuicms cmyoenmis. Y yvbomy noai iocymmus mooend 8i0Kpumozo docmyny i iokpumoi
cmpyxkmypu. Icnye neobxionicms 6 weuOKitl Mooeni npomomuny8aHHs, aKa 00360J5€ CIMEOPIOBAMU HOBUL OU3ATH NPOOYKIMY.

Buoinenns neoocniosycenux paniwie wacmun 3azansnoi npoonemu. Ilumanns npo ousaiin Opykoeanoi niamu He 0o-
Ci0dICeHo, MoMy Wo tiomy HOmpiOHO binbuie Yacy, Hidic 003600 Mb 36UHAlIHI OFi.

Ilocmanogxka 3aedannsn. OcHoGHOIO MEMOI0 HABYANILHO20 NPOYeECy € HABYAHHA IHJICeHepid OAa308uUx 3HANb, HABUYOK i
ymine. Ipaxmuuni mooeni donomazaioms 6 AKOCMI OONOMIJICHUX NPUCMPOI8 0N docsizhenHa yiei memu. Bci cmyodenmu-
MEXampOHIKU MONCYMb NPAKMUKYBAMUC HA YUX NPAKMUYHUX MoOensax. Bonu cmaromsv 6inbur keanigikosanumu i dobpe
OPIEHMOBAHUMU [HHCEHEPAMU.

Buknaodenus ocnosnozo mamepiany. Koncmpykyis ckiaoacmocsi 3 66pxHb0i i HUJICHLOI ONOPHOI NAUMU, NO8'I3aHOI 3 Ho-
Mupma KONOHAMU, K GUKOPUCMOBYIOMbCS 8 AKOCMI NIHIUHOT HANPAMHOT 0151 nepemiujents niotiomnoi knimxu. Hudcna onopna
nauma eknioyac 8 cebe 6a306i niamu MiKPOKOHMPONEPI8, Pe3UCOPHY MepedIcy, Naamy 3 MACUBOM CULOBUX MPAH3UCTOPIG,
Kemu Odlcepena dicusnents, Mooyni pene, mooyno PWM i mepminanu cuenanis. Bepxus onopna niuma ckiaoacmucs 3 08USyHA
NOCMItiHO20 CMpyMY 3 3y64acmum 3a4enieHHAM i 28UHMO0BO20 MeXAHIZMY Ols nepemiuyeHHs NIOUOMHOT KiimKuU.

Bucnogxu. Mooenv 0036015¢ niompumysamu meopuuii nomenyian cmyoenmis. 3'eOnanna 3 mouKo YnpagiinHa Mo-
dennio modice 6ymu He3npogionum. Cmyoenmu nOGUHHI NIOKIIOYUMU KOJICHY YACMUMY | CHpoOY8amu MOACIUBOCHI KOIUCHOT
@yrkyii. CmyoeHmu ompumyroms neeui 3a60auHs, M 00800UMbCS aHAnizyeamu ix i pobumu OyOb-Ki nponosuyii Ons
supiuienHs neHUX npooiem.

Kniouoei cnosa: nihm, konmponep, 0amuux, npugoou, OUOAKMUKA.
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