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PEMOHTYEMO, MOJEPHI3YEMO YU KYITYEMO HOBE: «3A» I «ITPOTH».

3apa3 cepenHili BIK METAIIOOOpPOOHOrO OOJIaJHAHHS CTAHOBUTH IMOHaiiMeHme 20 poKiB i
OHOBJICHHS BEpPCTAaTHOTO TApKy € HEOOXIJHOI YMOBOK ICHyBaHHA (1 BWIKHUBaHHs!)
HiANPUEMCTBA Y PUHKOBUX YMOBAX: CTapHil BepCTaT — 1€ HU3bKa SIKICTh 0OpOOKH, HETOCTATHS
MIPOJIYKTHUBHICTh, YaCTl PEMOHTH W MPOCTOi 0OJIaHAHHS, B PsI/Ii BUMIAIKIB HEOOX1IHICTh BUCOKOI
kBamidikamii pobitHuka Tomo. CKOpo4YeHHs 00’€My BITUM3HSHOTO BEpCTaTOOyIYyBaHHS Ta
3HWDKCHHS KYIIBEIBHOI 3/JaTHOCTI 0araThbOX MAIIWHOOYIAIBHUX IIJNPUEMCTB HETAaTHBHO
BIUIMHYJIO Ha TEXHOJIOTIYHE CEepeAOBHUINE y KpaiHi 1 HaBiTh 3yMOBWIO ()OPMYBAaHHS DPUHKY
oOnasHaHHs, ke ByKe OyJI0 B eKCIUTyaTallil 1 He 3aBX/Iu nepedyBae y 3a10BUIbHOMY CTaHi.

SIkmio BepcTaT € mpare3aTHUM, ajie He 3a0e3nedye JOCTaTHIO SIKICTh 00OpOOKH JeTaliel, To €
JIBa aJbTEPHATUBHI IUISIXM — MOJEpHi3alis (MOXJIMBO 3 OJHOYACHUM PEMOHTOM) HAasBHOTO
BepcTraTa 4M mnpualGaHHS HOBoro. MojepHizamis Moxe mependadaTd sSIK  peTpodiTiHr
(mepeocHamiennss HoBuM Komm 1otepHuM UIIK 3amicts craporo — tumy NC a6o CNC), Tak i1
BiJTHOBJICHHSI MEXaHIYHUX CHCTEM, sIKI 3HOCWIHCS YU € 3acTapuldMH, 1 HaBiThb IOBHOTO
BIATBOpEeHHs1 BepcTtarta. CepeaHs BapTICTh PEMOHTY YU OHOBJICHHS IPUBOJHOI TEXHIKU
cranoBuTh 30-40 % BIAHOCHO TOYATKOBOI BaprocTi mpuadaHHs [2] MakcumasibHa BapTiCTh
MoJiepHi3alii He nmoBuHHA nepeBuiryBatu 50-60 % BapTocTi HOBOro BepcTara. Yum OLIbIINM €
BepCcTaT, THM BapTiCHImIAa HOro 3amMiHa HOBUM 1, BiJIOBITHO, MOUUIBHINIA MOJEpPHI3ALIS.
MexaHi4Ha yacTHHA BepCTaTiB 3a ocTaHHi 20 POKIB CYTTEBO HE 3MIHMJIACS, a OCh €JIEKTPUYHA —
JOKOPiHHO. PO3BHUTOK MIKPOKOHTpPOJIEPIB Ta MIKpOMiHIATIOpU3allis JO3BOJIMIN peali3yBaTh
€JIGKTPOHHE KEpYBaHHS POOOYMMHU ¥ JOMOMDKHHUMHU PyXaMu W CYTTE€BO MOKpAIIMIM SKICTh Ta
TOYHICTh OOpOOKH. Mera BIZHOBUTH 1/a00 pPO3MMUPUTH (PYHKLIOHAIBHI MOXJIIMBOCTI Ta
MOKPAIIUTH eKCIUTyaTaliifHI XapaKTepUCTHKH BepcTaTa JOCATAETHCS HUIAXOM BiJHOBJICHHS YU
MoJIepHi3alii Horo OCHOBHHMX BY3JIIB Ta CHUCTEM. A OCKUIBKM MAalIMHOOYAIBHI MIJIPUEMCTBA
4acTO MalTh OOMEXEHI pecypcH aKkTyaJIbHOIO CTa€ 3ajJada MOJIEpHi3alii 3a YMOBHM SIKOMOTI'a
MEHIINUX (PIHAHCOBHUX BUTPAT.

Haiixpammumii BapiaHT a7 MoJepHizalii — 11e BepcTaT, KUl Mae He3HayHe 3HOILICHHS, BUCOKY
AKICTh HECY4Oi CHCTEMH, ajie CHUCTeMa KepyBaHHsS cTapa ¥ HeedekxtuBHa. [I[06 miarpumyBatu
Ipale3aTHICTh TaKOoi CHUCTEMH KEepyBAaHHS BHUTPAyalOTbCs 3HAYHI KOIITH. 3aMiHa CUCTEMH
KepyBaHHsI HOBOIO HaJla€ BepcTary HOB1 MokiauBocTi. Konu obupatots HoBY UIIK, BpaxoBy1OTh,
SK1 omepauii BepcTaT MOBMHEH BHMKOHYBAaTH 3apa3, a TaKOX sKI BIH MOXX€ BHMKOHATH Y
MaiOyTHbOMY. THMOBI (pakTOpH, 110 X BpaxoBYIOTh, Koiu obduparoTh UIIK: oOcsr BUpoOHUIITBA,
TPYAOMICTKICTh 00p00OKH, yi MOoTpiOHa Bick C 1 yn Oa)kaH1 roJIiBKH AJs1 00€pPTOBUX IHCTPYMEHTIB
a0o0 MOXIHMBICTH 3aMiHM iHCTpyMeHTiB. Ha nymky cmemianictiB (pipma CENTROID [1]),
€KOHOMIYHO JIOIUIbHOI0 MOK€ OYTH HaBiTh MOJIEpHI3allis BepcTara 3 PyYHUM KEPYBaHHSAM Yy
HOBHICTIO Komil torepuzoBanuii Bepcrat 3 UIIK, anme me BuMarae aHaiizy: Opi€HTOBHO MaKeT
koMt toteproro UIIK komrye 8000 $, iioro Bcranorienus — e 3000-4000 $, 3amiHa X0q0BHX
IBUHTIB Ha IapukoBi rBuHTOBI mapu e 2000-3000 $. Omxe orpumaemo BapTicts y ~ 14000 $.
3a 19000 $ MokHA KYMHUTH HOBHI BepcTaT. A Iie K MOke OyTH morpeba y 3aMiHi HalpsIMHUX,
HaNpUKIaJ, Ha MAPUKOBI PEWKOBI, UM Mepea0ayeHo 3aCTOCYBaHHS JIHIMHOTO eNeKTPOABUIYHA
(Take KOHCTPYKTHUBHE pIllIeHHS HaOyBae Bce OUIbLIOi momyispHocTi). ToOTo Mu 6adunmo, 110
HaifuacTillle OHOBJICHHSI BepCTaTa IPYHTYEThCS Ha BUKOPUCTAHHI MOKYIMHUX MOAYJIBHUX BY3IIB,
10 iX BUITYCKalOTh MpoBiAHI (ipMu. BoHM AOCHTH BapTiCHI, ajie BCE K ISl BapTICTh HIDKYE, a
SIKICTh BHIIE, HIK 116 MOXHa Oylo O OuikyBaTH y BUNAQAKy BUTOTOBIICHHS BiJMOBITHUX BY3IiB
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BracHuMH cwiiamu. OHaYe KOJM MOBA HJie MPO YHIKaIbHI MOTPEOU 11eXa, TO CUTYyaIlis 30BCIM
iHIma: crierudiyHi 0COOIMBOCTI, SIKI Ma€e CTapuil BepcTaT, MOKYTh OyTH BiZICYTHI Y HOBOTO BepcTaTa
3a po3yMHOI BapTocTi. Harprkiiaa, HacKpi3HUMiA OTBIp IMEBHOTO JIiaMeTpa y IINHUHACI, BEJIMKA BiJICTaHb
MK I[EHTpaMH, HAJHU3bKE MepenaTHe BigHOMIEHHs Tomlo. [TopiBHSHHS BapTOCTi MpuaOaHHS
HOBOI'O BepcTaTa 3 BapTICTIO MOJEpPHI3alii ICHYIHOUOro MOBHMHHO BpPaxOBYBAaTHU BCl BUTPATH,
30KpeMa BUTPATH Ha IEMOHTAX, BIKITIOUEHHS i MEepEeMIlIeHHs CTaporo BepcTara, a, MOKJIHBO, 1
HOro BUBE3€HHsI, BATPATH HA TPAHCIIOPTYBAHHS HOBOI'O BepcTaTa il CyNmyTHI BUTPATH, MOXKIIMBO
— BUTpPATH Ha HOBE OCHAIICHHS W 1IHCTPYMEHT, Ha 3aCBOEHHS POOITHMKaMU HOBHMX HaBHYOK. 3
iHmoro Ooky, iHBectuilli y komm'rotepHe UIIK gemo KOMIIEHCYIOTHCS —IMiABUIICHHSIM
IPOAYKTUBHOCTI, 3MEHIICHHAM TPYAOMICTKOCTI 3a paxyHOK BIIPOBA/KCHHS O€3JIF0IHOL
TEXHOJIOTI1 Ta 00CIyroByBaHHS KIJIbKOX BEPCTATIiB MEPCOHATIOM HEBUCOKOT KBasTi(pikarrii.

OHOBJICHHIO ICHYIOUOTO 00JIaIHAHHS YM MPUA0AHHIO HOBOT'O NEpeaye peTeibHuil anam3 [3],
SIKM BUMAarae 3acTOCYBaHHsS METOIB CUCTEMHOTO aHaTi3y (70 pedi, MOTpeOyIOTh pO3POOKH) 111010
BEPCTATIB, SIKi MPOIOHYIOTHCS HA PUHKY, Ta MOPIBHSUILHUN aHATI3 IXHIX MOXKIIMBOCTEH 1 TEXHIYHUX
XapaKTepUCTHK, 30kpema i Toro, skux cucreM UIIK i mporpamHoro 3a0e3neueHHs BOHU OTPeOyIOTh,
SKI TEXHOJIOTIYHI MPOIECH BiATBOPIOIOTHCS Haile()EeKTUBHIIIE Ta 3 SKUM IHCTPYMEHTAJIHHUM
3abe3neueHHsAM. Tak caMo aHai3ylOThCs IUISIXM OHOBJICHHSI, MOXJIMBI BaplaHTH BUKOPUCTAHHS
MOAYJIBHHUX BY3JIB TOIIO. Tak, HApUKiIa, y IPOMHUCIIOBIIB € BIIEBHEHICTbh, IO BCE, OB’ sI3aHE 13
CEPBOTEXHIKOIO, Ma€ JIy’Ke BUCOKY BapTicThb. Jleck pokiB 10 ToMy 3 1M MOHa OyJ10 MOrOJUTUCK. AJle
Ha CHOTOJ/IHI 3HAYHO 3pOCIH O00CATH BUPOOHHUIITBA CEPBOIBUTIYHIB IOPSL 3 OJJHOYACHUM MAacCIITaOHUM
BUITYCKOM KOMIUIEKTYIoUuMX. Lle 3yMOBMIO 3HauHe 3HMKEHHS cO0IBApPTOCTI CEPBONPUBOIB. Y Kyl
13 3pOCTaHHSAM BUMOT JI0 IPOJAYKTHBHOCTI i TOYHOCTI, a TAKOXX YBaroro 710 eHeproe()eKTHBHOCTI
i omepauiffHMX BUTpaT, y TaKUX raily3sx, K METajo- Ta MarepiagooOpoOka, HaKyBajIbHa
TeXHiKa, TEKCTWJIbHA W Xap4yoBa MPOMUCIOBICTh, OOJaJHAHHS 3BapIOBAaHHSA Ta IIBUAKOJIIOYE
o0JlaJHaHHA CKJaJyBaHHS U COPTYBaHHSI 3aCTOCYBAHHS CEpBOTEXHIKU € HEOOX1IHOI0 BHUMOTOO
32 TEXHOJIOTIYHUMHU KPHUTEPISIMU 1 € OOTpPYHTOBAHUM 3 MOTJISITY ONEpaIliifHuX BUTpaT. A IIe X
MIOPIBHSIHO HEJTaBHO Y MPHBOJIaX TOJIOBHOTO PyXy BEPCTATIB HANUIIMPIIIE 3aCTOCOBYBAIIU PETYJILOBaHI
€JIEKTPOJIBUTYHU TOCTiiiHOro cTpyMy. Ha ocrtatouyHe pimieHHS BIJIMBAlOTh 1 €KOHOMIYHI
¢dakropu. Tak, Hampukmnan, y CHIA BH3HAaHO HENOLUIBHUM BIJHOBJEHHS M MoOJepHi3alliio
BEpCTATiB BapTiCTIO MeHIIe 3a 125 tuc. $: BuriHilIe KYIIUTH HOBI, & CTapi yTUII3yBaTH.

Bupo6uuku oOnanHaHHs 3allikaBieHi, 1100 KOPUCTYyBadi MOCTIHHO OHOBIIIOBAJIM OKpeMi
BY3JIM a00 1 oOnagHaHHA B LUIOMY. MOAYIRHUNM METO/ KOHCTPYIOBAHHS I[bOMY CIIpusie. AJe €
BUIIQ/IKH, KOJIM CaM€ PEMOHT Ma€ TepeBaru, B Mepily 4epry 1€ CTOCYEThCsSl HaBITh HE BUIIA[KIB,
KOJIU PEMOHT € JICHIEBIINUM Ta 3AIHCHUTH HOTO MIBUJIIIE, HIXK KYITUTH HOBE OOJIaHaHHs (TIpua0aHHs
CIIeLIaTi30BAHOT0 TEXHOJIOTTYHOr0 00JIaTHAHHS Y CTHUCIII CTPOKH € BaXKKOIO 1 HE 3aBXKIU PEATbHOI0
3aJjauero), a TUX BUIA/KIB, KOJU MUTAHHS CTOCYEThCS 001 lHaHH a00 KOMIUIEKTYIOUUX, BUITYCK
SIKUX MPUIMHEHO UM BOHM B3araji BIJCYTHI 3 OyJb-SKUX MPUYUH HAa PUHKY.

BinHoBIeHHSIM 1 MOJEpHI3alli€l0 3acTapijioro oOiagHaHHS 3aliMaloThbes W Benmuki pipMu —
BUPOOHUKHU MOAIOHOTO 00N HAHHS, SIKI MOKYTh 3allpOIIOHYBATH 3aMOBHHKAaM IIMPOKHUM BHOIp
BapiaHTIB: BiJ] PEMOHTY MEXaHIYHOI YaCTHHHU 3 PO3MIMPEHHSM TEXHIYHUX MOXKJIMBOCTEH 10
MOJIepHi3allii 3 3aMIHOIO BCIX MEXaHIYHUX Ta €JIeKTPUUYHUX KOMIIOHEHTIB (HaIllpUKiIaJl, aHaJIOTOB1
MIPUBOM 3aMiHIOIOTH Ha IIUGPOoBi). OTOX BUOIp JUIIAETHCS 32 BAMU i HE Tpeba MOoCIiIIaTy.

Cnmcok nocujIaHb
1. OrpemonTHpOBaTh MOKHO U 20-71€THEE 000pyIOBaHUE [ DIEKTPOHHEIN pecypc]. — Pexxum moctyma
http://konstruktor.net
2. IloramoB B.A. OmbIT aMepMKaHCKMX M TepMAaHCKHX (HPM II0 PEMOHTY, BOCCTAHOBJICHHIO H
MOJICPHU3AIIMU CTaHOYHOTO 00O0pyIOBaHHS [DJEKTpOHHBIH pecypc]. — Pexum moctyma: http://stanki-
katalog.ru/st_4.htm
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WE REPAIR, MODERNIZE OR BUY NEW: "FOR" AND "AGAINST"

Now the average age of metalworking equipment is at least 20 years old and the renovation of
the machine tool park is a necessary condition for the existence (and survival!) Of the enterprise
in market conditions: the old machine tool is a low quality of processing, inadequate
productivity, frequent repairs and simple equipment, in some cases the need for high
qualification worker, etc. Reducing the volume of domestic machine tools and reducing the
purchasing power of many machine-building enterprises had a negative effect on the
technological environment in the country and even led to the formation of a market of equipment
that was already in service and not always in satisfactory condition.

If the machine is operational, but does not provide sufficient quality of parts processing, then
there are two alternative ways - modernization (possibly with simultaneous repair) of the existing
machine tool or purchase of a new one. Modernization can involve both retrofitting (reassembly
of a new computerized CNC instead of the old NC or CNC type), as well as the restoration of
mechanical systems that are worn or outdated, as well as the complete reproduction of the
machine. The average cost of repairing or updating the drive equipment is 30-40% relative to the
initial acquisition cost [2] The maximum cost of upgrading should not exceed 50-60% of the cost
of the new machine. The larger the machine, the more expensive it replaces the new and,
accordingly, more expedient modernization. The mechanical part of the machine tools has not
changed significantly over the past 20 years, but the electric is radically. The development of
microcontrollers and micro-miniaturization enabled the implementation of electronic control of
work and auxiliary movements and significantly improved the quality and accuracy of
processing. The goal of restoring and / or extending functionality and improving the performance
of the machine is achieved by restoring or upgrading its main units and systems. And since
machine-building enterprises often have limited resources, the task of modernization, with the
smallest possible financial costs, becomes actual.

The best option for modernization is a machine that has a slight wear and tear, high quality of
the bearing system, but the control system is old and ineffective. In order to maintain the
efficiency of such a management system, considerable money is being spent. Replacing the new
control system gives the machine a new opportunity. When choosing a new CNC, take into
account what operations the machine should do now, and which it can perform in the future.
Typical factors that are taken into account when choosing a CNC: the volume of production, the
complexity of processing, whether the axis C is required and whether the desired heads for
rotating tools or the ability to replace the tools. According to specialists (firm CENTROID [1]),
it may be economically feasible to even upgrade a machine with manual control into a fully
computerized CNC machine, but this requires an analysis: the estimated computer packet is $
8,000, its installation - another 3000 -4000 $, replacement of running screws on ball screw pairs
is still 2000-3000 $. So we get a cost of $ 14000. You can buy a new machine for $ 19,000. And
there may also be a need to replace the guides, for example, on a ball rail, whether the use of a
linear electric motor (such a constructive decision is gaining popularity) is foreseen. That is, we
see that the most frequent update of the machine is based on the use of purchased modular nodes,
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