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1. Kones H., Anexcanoposa H., Memes X., H3cneoeane na epanasocmma npu oopabomeane
Ha  cmomana 42CrMod+QT ewvpxy CNC mawunu ¢ pobomusupamno 3axpansane.
Mesicoynapoona wnayuna roughepenyus YHUTEX 2023, Tabpoeo, Bwvieapus, 17-18
noemspu 2023. Co. ooknaou, m. 1, c. 80 - 85. ISSN 1313-230X.

B crarusita ca mpenacTaBeHH pe3ynTaTH OT HM3CIEABAHE Ha TpamaBOCTTa Ha JETAWIN OT
ctomana 42CrMoS4-QT, o6paboTeHn ¢ UHCTPYMEHTHU ChC CMEHSEMU KapOUAHH IUIACTUHU OT
paznmuunu npousBoautenu Bpxy CNC mammuu ¢ pobotusupano 3axpanBane. [lomyuenu ca
TEOPETUYHO-EKCIIEPUMEHTAIHA MOJIEJH 3a TPanaBoCTTa, OTpa3siBallld BIMSHUETO Ha CKOPOCTTa
Ha ps3aHe Vc, m/min, moxaBaneTo f, mm/rev u Opost Ha 0OpabOTeHHTE AeTaiiid N. AHATU3BT
Ha IOJIyY€HUTE pe3yJTaTh IOKa3Ba, Y€ HaAl-CUJIHO BIIMSHUE OKa3Ba CKOPOCTTAa Ha ps3aHe.
[Toctpoenu ca rpaduyHM 3aBUCHUMOCTH, Bb3 OCHOBA Ha KOMTO MOXE Ja C€ IpPEJCKaxe C
J0CTaThYHAa TOYHOCT T'PANaBOCTTa MPH OMpPEEICH IUama3oH HAa W3MEHEHHE Ha PEKHMHUTE Ha
psi3aHe.

Kntouosu oymu: epanasocm, mooenupane, pexcum Ha psazaHe, CKOpOCm Ha pA3ame.

2. Kones H., Texnonocuunu 6b3MO0%CHOCMU U NPULONCEHUE HA pOOOMU 3a 3AXPAHBAHE HA
CNC wmawunu. Mexcoynapoona nayuna wroughepenyus YHUTEX 2024, ['abposo,
bvaeapus, 21-22 noemspu 2024. Cé6. ooknaou, m. ll, c¢. 31- 35. ISSN 1313-230X.

CpBpeMeHHaTa UHAYCTpHUAJIHA aBTOMATH3aUs € KU KbM €()EKTUBHOTO MPOU3BOACTBO
U Ipenu3HaTa o0paboTka Ha MaTepuanuTe. EnuH OT OCHOBHHUTE KOMIIOHEHTH B TO3HU MIPOLEC ca
CNC wMamuHUTe, KOUTO HaMHpaT IIMPOKO TMPHIOKEHHE B MeTanooOpaboTBamata Hu
MalIMHOCTPOUTEIHATa TPOMHUIIUIEHOCT. 3a Ja ce ONTHUMH3Upa padoTaTa UM M J1a C€ MOBUIIH
MPOU3BOAUTEIIHOCTTA, CE€ U3MOI3BAT POOOTHU3UPAHN CTAHIMH 32 3aXpaHBaHE M MO3UIIMOHHPAHE
Ha JIeTailiuTe KbM Te3U MallMHU. POOOTUTE UrpasiT ChIIECTBEHA POJs B aBTOMATHU3alMATa Ha
CNC mpouecure, KaTo OCUTYpsIBaT MPOU3BOAUTEIHOCT, TOYHOCT U BUCOKA CKOPOCT Ha padoTa.
Cratusita pas3riexaa TeXHOJOTUYHUTE Bb3MOKHOCTH, MPEANMCTBATa U HEJOCTAThLUTE Ha Hail-
YecTO M3MOJ3BaHUTE pPOOOTM B MpOMUILIEHOCTTa. JlokazaHum ca mnpeauMmcTBara u
HEJOCTAThIUTE Ha IIECTOCOBUTE POOOTH 3a aBTOMAaTHU3MpaHE Ha CJIOXKHH ONepalu
n3nbJHABaHN BbpXy CNC mammHu.

Knwouoeu oymu. pooomu, podoomusupanu cmanyuu, CNC mawunu, mexHoI02UYHU
BBL3IMONCHOCTIU.

3. Kones H., Anexcanoposa U., Memes X., U3cnedsane u mooenupane Ha mpatiHocmma u
NPOU3BOOUMENIHOCIMA  HA Memanopexcewy UHCmpyMenmu npu obpabomeane Ha
pomayuonu  dematiu  evpxy CNC cmpyeose ¢ pobomuszupano 3axpaneare.
Meowcoynapoona wuayuna rkongepenyus YHUTEX 2024, I'abpoeo, bwreapus, 21-22
noemspu 2024. C6. ooknaou, m. |1, c. 24- 30. ISSN 1313-230X.



Crartusita IpeCcTaBs pe3yiTaTd OT M3CJIECBAHE HA TPAWHOCTTA M MPOU3BOIUTEIIHOCTTA
nmpu oOpaboTBaHe Ha jaeTaiiiam oT cromMaHa 42CrMoS4-QT ¢ MHCTPYMEHTH ChC CMEHSEMH
KapOWJIHU TUIACTHHU OT HOB THM, mpousBeaeHU oT pupmata ISCAR Bepxy CNC crpyrosu
MaluHu ¢ poboTu3npano 3axpanBaHe. [loydeHrn ca TEOPETUYHO-EKCTICPUMEHTAITHH MOJICITH
3a TpallHOCTTa HAa WHCTPYMEHTA W MPOU3BOJUTEITHOCTTA Ha TPOIECa, OTPA3sSBAIIN BIUSHUETO
Ha CKOpPOCTTa Ha psizaHe Ve, M/min, mogaBanero f, mm/rev u ppadodnHaTa Ha psi3aHe ap, MM,
M ca MOCTPOCHU CHOTBETHU TpaUUHM 3aBUCUMOCTH. AHAIM3BT Ha TMOJIYYCHHUTE PE3yITaTH
MOKa3Ba, 4e HaW-CHJIHO € BIIMSHHETO Ha JbJI0OYMHATa Ha psi3aHe. [lomydenuTe monenu u
rpaduyHu 3aBUCHMOCTH TO3BOJISBAT C JAOCTAaTh4YHA TOYHOCT Ja C€ MpeCKaxe TpalHOCTTa U
MIPOU3BOIUTEITHOCTTA MPU OMPEIEIICH TUana3oH Ha M3MEHEHHE Ha PeKUMUTE Ha ps3aHe.

Knrwouoeu oymu. mpaiinocm, npouszeooumennocm, pedcum ua psazawe CNC cmpyeose ¢
pobomuzupano 3axpareate.

4. H. Metev, I. Aleksandrova, N. Kolev. Investigation of The Machinability of 42CrMo4+QT
Steel in Tool Turning with Carbide Inserts on CNC Machines With Robotic Power Supply.
Environment. Technology. Resources. Proceedings of the 16th International Scientific and
Practical Conference. Rezekne, Latvia, 2025, vol. IV, pp. 225 - 233. ISSN 2256-070X.

[Ipenopbuanute B IuUTEpaTypara ONTUMAIHHU YCIOBHUS 3a oOpabOTBaHE HA €IUH OT Haii-
YecTO  M3IOJ3BAaHUTE MaTepuaid 3a OTTOBOPHHM  TEKKOHATOBAPCHH  JICTAWIM B
MamHocTpoeHeTo  cromMaHa 42CrMo4+QT ca BamuaHH caMO 3a ONPEACIICHH PEKCIIH
WHCTPYMEHTH M METAJOpEXKeIM MalluHu. B cratusta ca mpeacTaBeHH pe3yJTaTd oT
u3cienBaHe Ha oOpabOTBaeMOCTTAa HAa TO3M BHJ CTOMaHa II0 KPUTEPHHUTE TPAWHOCT Ha
pEeXENUTE UHCTPYMEHTH U T'ParmaBoCcT Ha 00pabOTECHUTE MOBHPXHUHHU IMPH CTPYTOBAaHE BBPXY
CNC mamunu ¢ pobotusupaHo 3axpanBaHe. [IpoBeseH € TuIaHUpaH €KCIEPUMEHT B pe3yJiTar
Ha KOWTO ca TOJIy4EHU TEOPETUKO-CKCIEPUMEHTATHU MOJIEIM M Cca MOCTPOCHU rpaduyHu
3aBHCHMOCTH OTpa3siBaIlld BIUSHUETO HA CKOPOCTTA HA PsA3aHE M IMOJABAaHETO MpHU padoTa ChC
CMEHSIEMH METAJIOKEPAMUYHM IUJIACTUHU OT PAa3JUYHA TPOU3BOJAUTEIN. 3aBUCUMOCTHUTE
MO3BOJIABAT C JOCTaThUHA TOYHOCT J1a C€ MPEABUAAT TPAHHOCTTA HA U3CJICABAHUTE TJIACTUHU U
rpamaBocTTa Ha 00pabOTEHNUTE MOBBPXHUHU TPH PEKUMH Ha ps3aHE B ONpEJEICH JTUaIla3oH.
[IpoBeneHusaT aHamu3 TOKas3Ba, ye oOpadoTrBaemMocTtTa Ha ctoMaHa 42CrMo4+QT 3aBucu ot
€JIEMEHTUTE Ha peXuMa Ha ps3aHe, KaTO B HAM-IIUPOKU TPAHUIIM CE€ U3MEHST CTOMHOCTUTE Ha
KpUTEpUs TPANHOCT Ha pexeniuTe MHCTpyMeHTHU. [1o-CumHo BIUSHUE BBPXY TO3U KPUTEPU
OKa3Ba CKOpOCTTa Ha ps3zaHe. OmnpeneneHu ca ONTUMAIHUTE PEKUMH Ha ps3aHe KOUTO
rapaHTUpaT MaKCHUMallHA TPAWHOCT HAa M3CJICIBAHUTE TUIACTUHW M MHUHHMAajHa T'ParaBoCT Ha
00paboTeHNTE MOBLPXHUHHU.

Kntouosu oymu: obpabomeaemocm, mooenupaue, mpaunocm, cpanasocm.

5. H. Metev, I. Aleksandrova, N. Kolev. Multi-Objective Optimization of Cutting Parameters
for CNC Turning 42CrMo4 Hardened Steel Using Utility Function. Environment. Technology.
Resources. Proceedings of the 16th International Scientific and Practical Conference. Rezekne,
Latvia, 2025, vol. IV, pp. 217 - 223. 1SSN 2256-070X.
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OnTuManHUTe YCIOBUSA 3a CTPYroBaHe Ha 3akaiieHa ctomaHa 42CrMo4, onpeneneHu u
IpernopbyYaHu B JINTEpaTypaTa, ca BAIMIHM CaMO 3a OINpPENEICHU pPEeXeld HHCTPYMEHTU U
MeTajlopeXeld MalmMHA. B Hacrosmiarta craTus € HalpaBeH ONMT 3a ONTHMHU3MpaHE Ha
napametpute Ha mpoueca CNC crpyroBane ¢ poOOTH3MpaHO 3axpaHBaHE, KAaTO CE M3IMOJI3Ba
HOB THUII CMEHsIeMa MeTaIHO-KepaMuiHa tractuHa ¢ CVD mokputre Kato pexen] HHCTPYMEHT.
3a ompezensHe Ha ONTHUMAJIHHUTE PEXUMU Ha psA3aHe (CKOpPOCT Ha ps3aHe, IOJaBaHE U
IpI00YMHA Ha psi3aHe) € MPOBEIeHa MHOTOIeNIeBAa ONTHUMH3AIMs, Oa3upaHa Ha TEHETUYCH
anroputbM. KaTo mapamersp 3a onTumuzanus € u3dpaHa oOoOlieHaTa CpeIHOApPUTMETUYHA
GYHKIMST Ha TMOJIE3HOCT C TEIVIOBHM KOE(QUIUMEHTH, KOSTO IMPEJICTaBiIsBa KOMIUIEKCEH
noKa3zaTell, XapaKkTepu3Hupall TPailHOCTTa Ha peXeluss UHCTPYMEHT U IMPOU3BOJUTEITHOCTTA
npu ctpyroBane. ONTUMHU3AIMOHHATA 33/1a4a € PEICHA B CJeIHaTa IMOCIeIoBaTeIHOCT: 1)
Ch3JlaBaHe Ha MOJed Ha o0oOiieHaTta (QyHKIMS Ha IMOJE3HOCT, OTpa3siBalll KOMIUJIEKCHOTO
BIMSHME Ha IapaMeTpUTE Ha Mpolieca Ha CTPYroBaHe; 2) ONpeleNisHe Ha ONTHUMAaJIHHUTE
PeKUMHM Ha ps3aHe, NpU KOUTO oOoOmeHaTa (YHKIHUS Ha IOJIE3HOCT MMa MaKCUMyM; 3)
Hamupane Ha [lapeTo-onmTWManHM pemieHus, KOWTO TapaHTHUpAaT Hal-goOpaTa KOMOWHAIUS
MEX]ly TPaHOCTTa Ha HHCTPYMEHTA U IPOU3BOAUTEIIHOCTTA IIPU CTPYTOBAHE.

Knwuoeu oymu: mmnocoyenesa onmumuszayus, odoodowena Gyukyua na nonesnocm, CNC
cmpyeosane, 42CrMo4 sakanena cmomana.

6.Aleksandrova, H. Metev, N. Kolev. Multi-Purpose Optimization of the Turning Process on
CNC Machines with Robotic Loading. International Conference AUTOMATICS AND
INFORMATICS 2025, October 09 - 11, 2025, Varna, Bulgaria (ICAI'25).

B cratmsita ce mpencTaBsi METOAOJIOTHS 32 MHOTOIIENIEBA ONTUMU3AIMS Ha Tporeca Ha
ctpyroBade Bbpxy CNC mammuu ¢ poOOTU3MpaHO 3axpaHBaHE, KAKTO U HEHWHOTO KOHKPETHO
MPUIOKEHUE TIPU CTPyroBaHe Ha 3akajieHa ctroMaHa 42CrMo4 ¢ usmnos3BaHe Ha KapOuIHU
TUIACTHHU OT PAa3JIMYHU TPOW3BOAWTENM. 3a ONTUMH3HMpAHE Ha Tporeca ca pa3padoTeHH
Monenn Ha o00oOImieHarta cpemHoapuTMEeTHMYHAa (YHKIMS Ha TOJE3HOCT C TETJIOBHU
koepuIMeHTd. MopenuTe ca TMONy4YeHH B pe3ydTaT Ha HW3CIelBaHEe W MOJCITUpaHe Ha
OCHOBHUTE MapamMeTpy (IPOU3BOJAUTEITHOCT Ha TPOIIEca, TPAMHOCT Ha PEXEIUs HHCTPYMEHT U
rpamaBocT Ha oOpaboreHata moBbpxHMHA) Ha mporeca CNC crtpyroBane B 3aBUCUMOCT OT
yCIIOBUSATA Ha psi3aHe. Onpe/esieHn ca ONTUMAIIHUTE YCIOBUS 32 u3lbiHeHue Ha npoieca CNC
CTpyroBaHe, IPU KOUTO 000O0IIeHaTa (PYHKIUS Ha MOJIE3HOCT JOCTUTa MAaKCUMyM 3a BCEKH OT
U3IIOJI3BAHUTE PEKEIIH HHCTPYMEHTH. OIpe/iesIiCHUTe ONTUMATHY PEIICHUS TapaHTUpaT Hak-
no0para KOMOWHAIHS OT TPOU3BOAUTEIHOCT HA TPOIleca, TPAHHOCT Ha PeXelIns HHCTPYMEHT
Y TParaBoCT Ha 00PabOTEHUTE MOBBPXHUHH.

Kniouoeu oymu: CNC cmpyeosane, pobomuszupano 3axpansane, MHO20Yea€8a ONMUMUZAYUSL,
0600wena pyHKyus Ha NOJE3HOCM.



7.Aleksandrova, H. Metev ,N. Kolev. Determining the Number of Cutting Tools, Ensuring a
Continuous Work Cycle in CNC Turning Machines with Robotic Loading. International
Conference AUTOMATICS AND INFORMATICS 2025, October 09 - 11, 2025, Varna,
Bulgaria (ICAI'25).

B cratmsra e mpemiokeHa METOJHMKA 3a OINpeAesHe Ha HeoOXOoauMmwusi Opod pexern
WHCTPYMEHTH TIPH OTIepaIliy, U3MbIHABaHU BbpXYy cTpyroBu CNC mammuu ¢ poOOTH3HpAHO
3axpaHBaHEe, OTYMTAWKH 3ajJajeHaTa TPAWHOCT HA WHCTPYMEHTAa M KalalUTEeTUTE Ha
3axpaHBalllWs Mara3uH 3a 3aroTOBKM W Ha WHCTPYMEHTAJHUS Mara3uH. MeTroaukara
rapaHTHpa HENPEKbCHAT padOTEeH IUKBI HAa MallWMHATa Mpu 00paboTBaHE Ha 3agajeH Opoi
Aetainy 06e3 HeIUTaHWPAaHW CIUpPaHUs 32 CMsSHA HA MHCTpyMeHTH. [Ipeanoxkena e O10k-cxema
Ha QITOPUTBM 3a TPaKTHYECKa pealn3anus Ha METOAWKaTa, Ch37aBamla YCIOBHS 3a
ynpasieHue Ha paborara Ha cTpyroBu CNC mamumHu ¢ poOOTH3UpaHO 3aXpaHBaHE.

Knwuosu oymu: pooomu, cmpyeosu CNC mawunu, pobomusupano 3axpausane,
npPOU3BOOUMENIHOCHI.
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1. Kolev N., Aleksandrova I., Metev H., Investigation of roughness in machining of
42CrMo4+QT steel on robot-feed CNC machines. International Scientific Conference
UNITECH 2023, Gabrovo, Bulgaria, Proceedings, 17-18 November 2023, pp. 1180 - 1185,
ISSN 1313-230X.

The paper presents the results of a study of the roughness of 42CrMoS4-QT steel
workpieces machined with tools with interchangeable carbide inserts from different
manufacturers when processed on a CNC machine with a robotic feed. Theoretical-
experimental models for the roughness reflecting the influence of the cutting speed V¢ m/min,
the feed f, mm/rev and the number of processed parts n, have been obtained. The analysis
shows that the cutting speed has the strongest influence. Graphical dependences have been
constructed, on the basis of which the roughness that would be obtained for cutting modes in a
certain range can be predicted with sufficient accuracy.

Keywords: roughness, modeling, cutting mode, cutting speed.

2. Kolev N., Technological capabilities and application of robots for feeding CNC machines.
International Scientific Conference UNITECH 2024, Gabrovo, Bulgaria, 21-22 November
2024. Proceedings, vol. 1, pp. 31 — 35. ISSN 1313-230X.

Modern industrial automation is key to efficient manufacturing and precise material
handling. One of the main components in this process is CNC machines, which are widely used
in the metalworking and engineering industries. To optimize their work and improve
productivity, robotic stations are used to feed and establish details on these machines. Robots
play an essential role in the automation of CNC processes, ensuring consistency, accuracy and
high speed of work. The article examines the technological capabilities, advantages and
disadvantages of the most commonly used robots in industry. The advantages and
disadvantages of six-axis robots for automating complex operations on CNC machines are
proven.

Keywords: robots; robotic stations; CNC machines; technological capabilities.

3. Kolev N., Aleksandrova 1., Metev H., Investigating and modeling the durability ahd
performance of metal cutting tools when machining rotary workpieces on robotically
powered CNC lathes. International Scientific Conference UNITECH 2024, Gabrovo,
Bulgaria, 21-22 November 2024. Proceedings, vol. 11, pp. 24 — 30. ISSN 1313-230X.

The article presents the results of a study of the durability and performance of metal cutting
tools with replaceable carbide inserts of a new type from the ISCAR company when processing
steel 42CrMoS4-QT on CNC lathes with robotic power supply. Theoretical-experimental
models for tool life and process performance reflecting the influence of cutting speed Vc,
m/min, feed f, mm/rev and depth of cut a,, mm where obtained and corresponding graphical
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dependencies where constructed. The analysis of the obtained results shows that the influence
of the cutting depth is the strongest. The constructed models and graphical dependences allow,
with sufficient accuracy, to predict the durability and performance at a certain range of
variation of the cutting modes.

Keywords: durability, productivity, cutting mode, CNC lathes with robotic feed.

4. H. Metev, |. Aleksandrova, N. Kolev. Investigation of The Machinability of
42CrMo4+QT Steel in Tool Turning with Carbide Inserts on CNC Machines With
Robotic Power Supply. Environment. Technology. Resources. Proceedings of the 16th
International Scientific and Practical Conference. Rezekne, Latvia, 2025, vol. IV, pp. 225
- 233. ISSN 2256-070X.

The optimum machining conditions recommended in the literature for one of the most
commonly used materials for responsible heavy-duty workpieces in mechanical engineering,
42CrMo4+QT steel, are valid only for certain cutting tools and machine tools. This paper
presents the results of an investigation of the machinability of this type of steel on the criteria
of cutting tool lifetime and roughness of machined surfaces in turning on CNC machines with
robotic power supply. A planned experiment has been carried out as a result of which
theoretical and experimental models have been obtained and graphical dependencies, reflecting
the influence of cutting speed and feed when working with replaceable carbide inserts from
different manufacturers have been constructed. The dependencies allow to predict with
sufficient accuracy the tool lifetime of the studied inserts and the roughness of the machined
surfaces using cutting conditions in a certain range. The analysis carried out shows that the
machinability of 42CrMo4+QT steel depends on the elements of the cutting conditions, with
the widest variation in the values of the cutting tool lifetime criterion. The cutting speed has a
stronger influence on this criterion. The optimum cutting conditions that guarantee maximum
tool lifetimes of the studied inserts and minimum roughness of the machined surfaces ware
determined.

Keywords: machinability, modeling, tool lifetime, roughness.

5. H. Metev, I. Aleksandrova, N. Kolev. Multi-Objective Optimization of Cutting
Parameters for CNC Turning 42CrMo4 Hardened Steel Using Utility Function.
Environment. Technology. Resources. Proceedings of the 16th International Scientific and
Practical Conference. Rezekne, Latvia, 2025, vol. 1V, pp. 217 - 223. 1SSN 2256-070X.

The optimum turning conditions for 42CrMo4 hardened steel, defined and recommended in
the literature, are valid only for certain cutting tools and machine tools. In this paper, an
attempt is made to optimize the cutting parameters for CNC turning with robotic power supply
of the machine tool by using a new type of CVD coated replaceable metal-ceramic insert as
cutting tool. To determine the optimal cutting conditions (cutting speed, feed and depth of cut),
a multi-objective optimization, based on a genetic algorithm, was conducted. The generalized
arithmetic mean utility function with weighting coefficients was chosen as the optimization
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parameter, which is a complex index characterizing the cutting tool lifetime and production rate
in turning. The optimization problem is solved in the following sequence: a model of the
generalized utility function is created, reflecting the complex influence of the turning process
parameters; 2) the optimal cutting conditions are determined, under which the generalized
utility function has a maximum,; 3) Pareto optimal solutions are found, which guarantee the best
combination between tool lifetime and production rate in turning.

Keywords: multi-objective optimization, generalized utility function, CNC turning, 42CrMo4
hardened steel.

6. Aleksandrova, H. Metev ,N. Kolev. Multi-Purpose Optimization of the Turning Process
on CNC Machines with Robotic Loading. International Conference AUTOMATICS AND
INFORMATICS 2025, October 09 - 11, 2025, Varna, Bulgaria (ICAI'25).

The paper presents a methodology for multi-purpose optimization of the turning process on
CNC machines with robotic loading and its specific implementation for turning hardened steel
42CrMod4, using carbide inserts from various manufacturers. To optimize the process, models
of the arithmetic mean utility function with weighting coefficients have been developed. The
models are obtained as a result of a research and modelling of the main response variables
(production rate, cutting tool life and surface roughness) of the CNC turning process depending
on the cutting conditions. The optimal conditions for implementing the process of CNC turning
have been determined, under which the generalized utility function has a maximum for each of
the cutting tools used. The determined optimal solutions guarantee the best combination of
process production rate, cutting tool life and roughness of the machined surfaces.

Keywords: CNC turning, robotic loading, multi-purpose optimization, generalized utility
function

7.Aleksandrova, H. Metev ,N. Kolev. Determining the Number of Cutting Tools,
Ensuring a Continuous Work Cycle in CNC Turning Machines with Robotic Loading.
International Conference AUTOMATICS AND INFORMATICS 2025, October 09 - 11,
2025, Varna, Bulgaria (ICAI'25).

The article proposes a methodology for determining the required number of cutting tools for
operations, performed on CNC turning machines with robotic loading, taking into account the
specified tool lifetime and the capacities of the workpiece loader and the tool magazine. The
methodology guarantees a continuous machine operating cycle when processing a set number
of workpieces without unplanned stops for tool changes. A block diagram of an algorithm for
practical implementation of the methodology is proposed, creating conditions for controlling
the operation of CNC turning machines with robotic loading.

Keywords: robots, turning CNC machines, robotic loading, production rate.
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