[o6poe yTpo, yBaxaeMmble 4sieHbl [0CyapCTBEHHON aTTeCTauMOHHON KoMUCCUUM. Tema
MOEro AUMJIOMHOIO NPOeKTa — MOAEPHU3ALMA METANIOPEXYLLEro CTaHKa.

Mon goknag 6YLI,eT COCTOSATb U3 TpeX OCHOBHbIX YacTen:

1) onuncaHune npobnembl n BbIGOP NyTU ee peweHus;
2) onucaHune pa3paboTaHHOro yCTpomnCTBa;
3) BbiBOAbI NO paboTe.

OnucaHue npobsembl 1 BbI6GOp NyTH ee pelieHuns.

B HacTosdwee BpeMs MHOrMe KpynHble  MAlMHOCTPOUTESIbHbIE  MPeanpuaTuUs
CTankuMBarTCa C npobsiemMor MOpanbHOro M TeXHUYeCKoro ycrtapeBaHus obopypoBaHusa. B
4YacTHOCTU, NpopaboTaswme 60NbLWON CPOK MeTanNopexyLmne ctaHkm ¢ UMY yacto BbIXOAAT U3
cTpos. OAHUM M3 TaKNX CTAHKOB SABMISIETCA MeTaslopexyLmnin cTaHok Tnna 16M3003171.

B AaHHOM cTaHKe mucnonb3yetca cumctema UMy (CHIMY) tuna «2nekTpoHmnka HL-31-02».
JaHHaa Mogenb cuctembl YlY mMeeT HedOCTAaTOYHOE KOJIMYeCcTBO BXOLOB WM BbIXOAOB AN4
yrnpaBneHusa paccMaTpuBaeMbiM CTaHKOM. [103TOMy B CTaHKe WCNoJsib3yeTcsa pesienHo-
KOHTaKTOpHasa cucrtema, cesasbiBatowas CHIY co cTaHKOM.

Cama CHIyY pabotaer cTabunbHO W HapekKaHWM He BbI3blBA€T, HO pesierHOo-
KOHTaKTOpHas CMCTeMa 4acToO BbIXOAMT U3 CTPOS, 4TO, B CBOKO O4vepenb, MPUBOAUT K YacTbIM
NPOCTOSIM CTaHKa, HAHOCA TeM CaMbiM (UHAHCOBblE YObITKM NpeanpusaTUO W Hapywas
TexHonorn4yeckmn npouecc. HecrabunbHasa paboTta penemHom CUCTEMbI Bbi3BaHa HeCTabuabHOM
paboTon pene, BXoAsWKMX B ee cocTaB (a ux B obwen cnoxHoctn 55 wtyk). MNpu anutensHomn
aKCnayaTauum pene BO3HUKaT creayrowme npobnemsbi:

- aApebesr KOHTaKToB;

- 3anMnaHne KOHTaKToB;

- OKWUCNEeHMe KOHTAKTOB;

- nT.A4.

MoaToMy BCTaeT BONPOC O MOBbILWEHUN HAAEXHOCTN paboTbl CTaHKa.

CywecTBylOT ABa NyTU peweHunsa aaHHou npobnembl: 3aMeHa cuctembl YlY Ha 6onee
COBpeMeHHY Mogenb NMbo 3aMeHa penemHon cxeMbl Ha CTabunbHbIM aHanor. Bonpoc 3amMeHsbl
cuctembl YNy Ha 6onee coBpeMeHHY, CNOCOb6HYK pewaTb BCe MOCTaBfIEHHblE 3a4auu,
Hanpumep, HU-210 wan HLU-310, B HacTosdwee BpeMs He paccMaTpuBaeTCHd, MOCKOJIbKY 3TO
nosneyet 60nbline GUHAHCOBLIE 3aTpaThl.

Takum ob6pasom, TpebyeTcs 3aMeHUTb peflenHO-KOHTaKTOpHYK cuctemMy Ha 6onee
cTabunbHoe ycTponcTBo. OAHMM M3 TakKUX YCTPOUCTB MOXeT O6biTb nporpaMmMmpyembiin
normnyeckun koHtponnep (MJIK) Ha 6aze MMKpPONpPOLLECCOPHOro sapa.

OnucaHue pa3paboTaHHOro yCTpomcrBa.

PaszpaboTaHHOe YyCTpOMCTBO YyAaoBnetrsopsieT TpeboBaHMAM TeXHUYECKOro 3aaaHus,
TakuUM Kak:
- Hannmuue Kak MMHMMYM 42 BXoaoB U 36 BbIXOAOB;
- BO3MOXHOCTb YyBE/MYEHMS Ynucna BXOAOB/BbIXOAOB A0 128 3acyeT NoaKuYeHUs
HOBbIX MOAYyNen;
- obecneyeHune ranbBaHNYECKOM pa3BSA3KM BHYTPEHHUX U BHELHUX Lienewn;
- Hanuuune penemHbIX BbIXOA0B ANS KOMMyTauun B LENsSX NepeMeHHOoro Toka;



- obecneyeHne pexmmos: «paboTta» (cunmTbiBaHME BXOAHbIX CUrHanos, obpaboTka B
COOTBETCTBUM C MPUKIAAHOW TMPOrpaMMoNn, BbIBOA), <«OCTaAHOB» (BbIXOAHbIE
CUTHaNbl OCTAOTCSA TAaKMMU XKe, KaKMMMU OHWU OblIM B MOMEHT BXOAa B 3TOT PEXUM
BHE 3aBMCMMOCTUN OT COCTOSIHUSA BXOAHbIX CUFHANoB).

B kaudectBe sapa cuHTe3smpoBaHHoro [JIK BbibpaH MUKpOKOHTponnep Atmega32.
CtpykTtypa paspaboraHHoro MJIK npeacrasnsaet coboiri MOAYNbHY KOHCTPYKLMIO, COCTOSILLYO
M3 MoAayns npoueccopa M MakcuMyM 4-x 32-X BXOAOBbIX Moaynen BBoda M 4-X 32-X
pa3psaHbIX MoAyNnen BbiBOAA.

Takxe ans cmHTesnposaHHoro MJIK paspaboTtaHo nporpammHoe obecneyeHue, No CBOeNn
CYTU SABSOLLEECA TEKCTOBbIM aHasioroM rpaduyeckoro sisblka NporpamMmMmMpoBaHUs pesiemHOoMn
norvkn LAD. lMpu ero ncnonb3oBaHWM COCTaB/EHWE YNpaBasioWen nporpamMmbl CBOAUTCA K
dopmanbHON npoueaype OnuCaHus 3/1eKTPUYECKON CXeMbl CYLeCTBYHLWEro penemnHo-
KOHTaKTOpHOro 650Ka ynpaBneHUss CTaHKOM C MOMOLWbIO crneumanbHO pa3paboTaHHbIX AN
3TOM LeNnn MakpoOKOMaHA.

BbiBOAbI NO pabore.

B xome pabotbl 6bin  paspaboTaH nporpaMmMupyeMbli  NOrMYECKU  KOHTposniep,
3aMeHSWNN  penemHo-KOHTAaKTOPHYIO CUCTEeMY YMNpaB/eHUs 31eKTpPOoaBTOMATUMKOW CTaHKa.
Mpn sTtoM MJIK yaoBnetsopsieT BceM TpeboBaHUSAM TEXHMYECKOro 3agaHus. [ns peanusaumm
ynpasnsawowen nporpamMmmbl 661510 paspabotaHo yaobHoe nporpamMmHoe obecnedeHue. Kpome
TOr0, K OCHOBHbIM AOCTOMHCTBaM paspabotaHHoro lJIK oTHocATCA HuU3Kasa cebecToMMOCTb
(4500 py6.), NnpocToTa NOAKIOYEHUS K CTaHKy U CcoXpaHeHue obuwero npuHuuna paboTbl Co
CTAaHKOM Ha MpeXHeM ypoBHe, UYTO MCKK4YaeT cobon 3aTpaTbl Ha NepeyymBaHue onepaTopoB
CcTaHka. N 4yTo camoe rnaBHoe, AOCTUrHYyTa OCHOBHAas uUenb Bcen paboTbl — MOBbIWEHME
HaAeXXHOCTM paboTbl CTaHKa.

NTak, B NepBOM 4acTuU CBOEro BbICTYNNEHUA A onucan npobrnemMy u M30XuUA OCHOBHbIE
cnocobbl ee pelweHns. B kauyecTBe HanpasBfeHUs peleHns 3aaadm bobina BoibpaHa pa3paboTka
NporpaMMmMpyeMoro JI0rM4eckoro KOHTponanepa.

Bo BTOpOM 4yacTu CBOero BbICTYM/EHUS 9 MPUBEN KpaTKoe ornmcaHue pa3paboTaHHOro
MnJK.

HakoHel, B 3aK/OYUTENIbHOM 4acTU BbLICTYMJIEHUS MHOK Obln caenaHbl BbiBOAbI MO
paboTe.

Ha >ToM 4 3akaHuMBal CBOE BbICTYMJIEHWE, U Cenvac s roToB OTBETUTbL Ha BalUW
BOMPOCHI.



Good morning, Dear Members of the State Examination Board. The theme of my
graduation paper is “"Metal Cutting Machine Tool Upgrading”.
My speech will consist of three parts main:

1) problem description and choosing the way of it’s solution;
2) description of the designed device;
3) conclusions.

Problem description and choosing the way of it’s solution.

Nowadays many of big machine-building plants face the problem of moral and technical
obsolescence of equipment. In particular, worked for a long period metal cutting machine
tools with numerical program control systems (NPCS) often fail. One of this lathes is a metal
cutting tool model 16M30F3171.

In this lathe a NPCS model “Electronica NC-31-02" is used. This model of a NPC system
has not enough inputs and outputs to operate the lathe. That is why a contactor-relay system
connecting the NPCS with the lathe is used.

The NPCS itself works stable and causes no problems unlike the contactor-relay system
which connects NPCS with a drive. This system often fails and causes machine downtime as
well as failure of production process thus resulting in financial losses. Unstable operation of
the whole system is caused by unstable operation of relay elements built-in to the system
(and they are 55 pieces in total). If relay is used for a long period, the following faults can
occur:

- relay bounce;

- contact sealing;

- relay contacts oxidising;

- others.

That is why a question of increasing of reliability of the lathe comes up.

There are two ways to solve the problem. The first one is to change the NPC system to
a more contemporary one. The second way is to change the contactor-relay system to a
stable one. The problem of replacement NPCS with a more contemporary one, able to solve
the assigned task, for example, NC-210 or NC-310, is not considered because it will lead to
considerable expenses.

Thus, we should replace the contactor-relay system with a more stable analogue. One
of this devices may be a programmable logic controller (PLC) based on a microcontroller.

Description of the designed device.

The programmable logic controller developed meets the requirements stated in
requirements specification like:

- 42 inputs and 36 outputs minimum;

- ability to increase input/output number up to 128 thanks to additional modules
connection;

- inner and outer chains galvanic decoupling;

- relay output availability to connect AC chains;

- the controller has to ensure several modes: “operation” (input signals reading,
their processing according to the application program, result output), “stop”
(input signals are at the same level as they were before this mode was chosen).



As the brain of the developed PLC an ATmega32 microcontroller was chosen. The
structure of the developed PLC is a modular construction that consists of a processor module,
maximum 4 32-entry input modules and 4 32-digit output modules.

Also for designed PLC a software was developed which is a text analogue of a graphic
programming language of a relay logic LAD. Meanwhile the design of control program is
essentially a formal description of the electric circuit of existing relay-contactor lathe control
block using macro commands specially developed for this purpose.

Conclusions.

In this project the programmable logic controller was developed which substitutes the
contactor-relay control system of the electric automatic equipment of the lathe. Moreover the
desighed PLC meets all the requirements stated in requirements specification. The convenient
software was designed to realise operating program. The main advantages of the developed
programmable logical controller also include relatively low cost (4,500 roubles), simplicity of
connection to a metal-cutting machine tool and preserving the general principle of machine
tool operation. And what is most important, the main goal of the whole project was
accomplished, reliability of lathe operation was increased.

So, to sum up, I will repeat the main tips of my speech. In the first part of my speech I
described the problem and showed basic ways to accomplish it. As the basic direction of
solution of the problem a programmable logic controller design was chosen.

In the second part of my speech I briefly described the designed PLC.

Finally, in the end of my presentation conclusions to the work were presented.

So, that is all for the moment. And now I'm open to your questions.



