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HJIIPYBAHHSA ®ACOHHUX ITOBEPXOHb HA BEPCTATI B3-208-®3

Axmyanvnicms memu docnioxcenns. Llnigpysanns gpaconnux nogepxonv Ha 061AOHAHHT 3 WUPOKUMU MEXHOIOTUHUMU
MOACTUBOCMAMU OAE 3MO2Y 30IUCHIOBANU NPOOYKMUBHY MA MOUHY 00pOOKY ckiadnux oemaneu. 3acmocysans 1oeo 8 ma-
WuH00YOY8aAHHI MOJICTIUBO 5K 8 OCHOBHOMY GUPOOHUYMEI, MAK | 8 PEMOHMHO-GIOHOBTIOBATLHOMY.

Ilocmanogxa npoénemu. Huni 00Hum 3i wiaxie 8uUxo0y 3 masjickoi Kpusu € Cmanogients MauuHo6yo0yean1s ma mema-
1006pobKU. Y 3a2anvHomy 06cA3i Memanoodpodku be3nepepsHo 30inbUYEMbC 8I0COMOK demanell 3i CKIaOHUMU NOBEPXHS-
MU, SKI CYMmMEBO GNAUBAIOMb HA MEXHIKO-eKOHOMIUHI NOKa3HUKY Mawun. /Jo makux demaneti GiOHOCAMb: TONAMKU 2A308UX
ma naposux mypoin, 3ipouxu ougepenyianie asmomobinie, npec-gpopmu, anku mpybonpoKamHux cmamie, KOpnycHi demaini
CyOeH, pakem, 1iMakis, OUCKO8I, YUTTHOPUYHI, MOpYesi KYIAUKU Ma iHU.

Ananiz ocmannix oocnioxncens i nyonixkauiu. Ocodnusi mpyonowi npu 0opoodyi pacounux NOBEpXHOHb BUKIUKAE 0OPO-
O6Kxa MmoyHUX PACOHHUX NOBEPXOHb 8 YMOBAX CEPIlIHO20, A MAKOIC MACc08020 8upobuuymea. Obpobka yux nogepxonsv 8iopiz-
HAEMbCA 810 0OPOOKU NPOCMUX NOBEPXOHL ACKPABO BUABIEHOI HECIMAYIOHAPHICIO, PIGEHb SKOI CYmMmeBo NaUBAe Ha 0bu-
PAaHHA MexXHON02IUH020 npoyecy oOpPoOKU Yux Nnogepxons, a makodic obnaoHanus ona ix oopobxu. Tomy neped obpanusam
mexHon02ii ma oonaoHanHs HeobXiOHo NPOAHANi3y8amU 3aKOHOMIPHOCI, AKI énacmugi npoyecy o6podku ghaconnux nogep-
XOHb. 3 Yypaxy8anHaM 3MiHU HOMEHKIAMYPU NOBEPXOHY, AKI 00POONIOIOMbCA, A MAKodIC 01 NiOGUWeHHs MOYHOCII 06pOOKU
00YiNbHO BUKOPUCTNOBYBAMU 8EPCMAMU 3 YUCTOBUM NPOSPAMHUM KEPYBAHHSM.

Buoinenns nedocnioxycenux uacmun 3a2anvhoi npoonemu. Y npoyeci 3Hamms npunycky ma popmoymeopenis neoo-
XiOHOT nogepxui incmpymenm nepemiugyemocs ne no nopmani. Ha eepcmami mooeni MA-369-@3 wunigpysanvnuii kpye nepe-
MIWYEMbCA MiNbKU 8 0OOHOMY HANPAMKY, mobmo 6yde 360pomuo-nocmynanvhull pyx. Ilpu yvomy neobxiono epaxogysamu
padiyc winigpysanvnoeo Kpyea. Heobxiono 3anpononysamu maxe 001a0HauHs, ke 003801UMb GUPIUUMU Y0 NPOOTeMY.

Ilocmanogxa 3asoauns. Memoro yici' pobomu € 00CaiOINCEHHA MOAHCTUBOCMT WINIQYBAHHA PACOHHUX NOBEPXOHb HA BEPC-
mami B3-208-D3.

Buknao ocnoenozo mamepiany. Ha eéepcmami mooeni B3-208-D3 ¢ moorcnugicmo ecmu 06pobKy winighyeanvHum Kpy-
20M, AKULL nepeMiuyemscs no 080X KOOPOUHAMAX, MOOMO 30ilICHIOEMbCS cxemMa 06poOKU 3 NIOWUHHO-NOCHYNATNHUM P)-
xom. IIpu 360pomHo-nocmynansHomy pyci 3HAMMA npunycky 6yoe 30itiCHIOBAMUCH 3a NAPANETLHUMU KPUGUMU, NPU NIOWUH-
HO-NOCMYNAanbHoMy — 3a ekgioucmanmoio. Y npoyeci oOpobku winighysanvhull kKpye HOCMIHO 3HOWYEMbCA | nompebye
nepioouunoi npagku, wo HeobXiOHo 8paxosyeamu npu cKAAOAHHI Kepyrodoi npospamu, mobmo Kodicen o6poONI08aHull KoH-
myp HeoOXxiono npozpamyseamu okpemo. Ha eepcmami B3-208-D3 (nnowunno-nocmynanvhuti pyx) € MONCIUBICIb GUKTIO-
uumu 6naug paodiyca wnighysanvuo2o Kpyea, a 8ionogioHo, i 1ioeo 3Hoc, Ha mounicms hopmoymsopenns. Ilpu ypomy @ Kepy-
104ill npoepami HeoOXiOHi nepioouuHi 000amKogi nio8oou, KOHmMyp 0OpobKU npu yvomy He 3mintoemuvcs. [lpu giniwnit
06pobyi 8idbysacmuca nocmiline ymounenus npo@ino obpodoku. Takum 4uHOM, NIOWUHHO-NOCIYNANLHA cXema 0OpoOKu
(6epcmam moodeni B3-208-D3) mae cymmesi nepesazu neped 360pomHo-nocmynanibHolo cXemoio.

Bucnogxu 6ionosiono oo cmammi. Odepaicano modiciugicmes 00pobasamu demani muny Kyaiauxa, Ha eepcmami B3-208-
@3 3 HIIK 2C42 3 naowunHo-nocmynanisholo cxemoio oopoodku. Pospobnena memoouxa 003601€ nioguuumu moyHicms
006pOOKU 3a PAXYHOK 3HAMMA NPUNYCKY 3d eKGIOUCIANMHUMU KPUBUMU, He 8paxos8yioyu padiyca winigysanvroeo kpyaa. Ke-
PYIoYa npospama cymmeso CHpOuyEmbCa, OCKiIbKU nompebye uue 00H020 3a0ari020 NPoPIino Kyiauka ma nepiooutHux
000amKo8UX Ni0B00i6, AKI 8PAXOBYIOMb 3HOC WINIPYBATLHO20 KpY2a ma 1020 NPAagKy. 3anpononosanuii memoo oopooKu mo-
Jice 6ymMu BUKOPUCTNAHO 8 CePIiHOMY 8UPOOHUYMSBI, 0e HeoOXIOHO Yacmo nepexooumu Ha pPi3HONIAHO8Y NPOOYKYilo, a ma-
KOJiC Ni0 4ac npoeeodeHHsl peMOHMHO-8iOHOBIIOBANLHUX POOIM.

Kniouosi cnosa: nocmynansnuii pyx; noxuoxa,; npogine; ¢paconna nogepxusa, winig)ysanus.

Puc.: 3. Bion.: 10.

AKTyanabHicTh TeMu Aocaikenns. [nipyBanus ¢pacoHHuX MOBEpXOHb Ha 00IaTHAHHI
3 MIMPOKUMHU TEXHOJOTTYHUMHU MOXJIMBOCTSMH JIa€ 3MOTY 31 CHIOBATH MPOJIYKTUBHY Ta TO-
yHy 00pOOKy CKIaJHUX JeTajiedl. 3acToCyBaHHS HOro B MAalIMHOOYIYyBaHHI MOXIIMBO K B
OCHOBHOMY BUPOOHMIITBI, TaK 1 B PEMOHTHO-BITHOBJIIOBAIbHOMY.

ITocranoBka npodjaemu. HuHi 0THUM 31 HIISXIB BUXOMY 3 TSDKKOI KPU3U € CTAHOBJICHHS
MalmmMHOOYTyBaHHSI Ta METano00poOKu. Y 3arambHOMY 00Cs31 MeTanoo0poOku Oe3nepepBHO
30UTBIIYETHCS BIICOTOK JieTanel 31 CKJIaJHUMU MOBEPXHSIMHU, SIK1 CYTTEBO BIUIMBAIOTh HA TE€XHI-
KO-€KOHOMIYHI IOKa3HUKU MalMH. /1o Takux Jeraneil BITHOCSTh: JIONATKU ra30BUX Ta HApOBUX
TypOiH, 3IpOYKU JUQEepeHLiaaiB aBTOMOOLIIB, npec-(hopMHU, BAJIKU TPYOOIPOKATHHUX CTaHIB,
KOPITYCHI1 JIeTajli CyJIeH, PaKeT, JITakKiB, TUCKOBI, LIWIIHAPUYHI, TOPLEB1 KYJIauKHy Ta 1HIIIL

AHaJi3 ocTaHHIX JocaizkeHb i myOaikauiii. BucokonpoaykrueHa 06poOka (hacoHHHX
MOBEPXOHb — 1I€ CKJIaJHa TEXHOJOrYHa 3a1a4a. Oco0a1B1 TPYJHOLI BUKIUKAaE 00poOKa TOY-
HUX (PaCOHHUX MOBEPXOHb B YMOBaX CEpPIHOIO0, a TAKO’K MaCOBOTO BUPOOHMIITBA.

© ITacoB I'. B., Bemxera B. 1., bakanos B. T"., 2019
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O0poOka (pacoOHHMX NOBEPXOHb BIIPI3HIETHCA Bii 0OpPOOKH MPOCTHX MOBEPXOHb (ILIOLIMH-
HUX, [WIHIPUYHUX Ta IHIIMX) SICKPaBO BUSBIICHOIO HECTAIIOHAPHICTIO, PIBEHb SIKOi CYTTEBO
BIUIMBAE Ha OOMPAHHS TEXHOJIOTIYHOIO Ipoliecy 0OpOOKH LIUX MOBEPXOHb, a TAKOXK 0014 JHAH-
Hs Juis iX 00poOku [1-5]. Tomy nepen oOupaHHSIM TEXHOJIOTT Ta 001aJHaHHS HEOOX1THO Mpo-
aHaI3yBaTH 3aKOHOMIPHOCTI, sSIK1 BJIACTHBI1 IIpoLiecy 0OpoOKU (pacCOHHHUX MOBEPXOHb.

3 ypaxyBaHHSM 3MIHUM HOMEHKJIATYypU MOBEPXOHb, sIKI 0OPOOIIOIOTHCS, a TAKOXK IS Mijl-
BUIIEHHS TOYHOCTI 0OPOOKH JOIITFHO BUKOPUCTOBYBATH BEPCTATH 3 YMCIOBUM MPOIPAMHUM
kepyBanHsM (UIIK). 3rigHo 3 [6] mpu 00po0Oiii Kynadka po3noIUILHOTO Bajia AJsl OTPUMaHHS
3aJJaHO1 HA HbOMY TOYKH HEOOXIHO CKJIaJJaHHs KEPYI4Oi IPOTrpamH.

BuainenHns HexoCiKeHUX YACTHH 3arajibHoOl npoodaemMu. Y Mporieci 3HATTS MPUITYCKY
Ta (GopMOYTBOPEHHS HEOOXITHOT MOBEPXHI IHCTPYMEHT MEpEeMIIIYeThcs He o Hopmadi. Tak,
Ha BepcTari Mojeni MA-369-®3 [7] nutipyBanbHUIA Kpyr MEepeMILlyeTbCsl TUIBKH B OJJHOMY
HanpsMKy, T00To Oyne 3BOpoTHO-nocTynanbHuid pyx [8-10]. Ilpu oMy HEoOXiqHO Bpaxo-
BYBaTH pajiyc uutigyBanbHoro kpyra. Heo0xinHo 3anmopomnoHyBaTH Take OOJIQAHHSA, SIKE JI0-
3BJIUTH BUPIIIUTH 11O IPOOIEMY.

Merta crarTti. MeTor0 11i€i poOOTH € AOCIIIPKEHHS MOMJIMBOCTI HUTIQyBaHHS (acOHHUX
noBepxoHb Ha BepcraTi B3-208-D3.

Bukaan ocHoBHoro martepiaiy. Ha Bepcrati mozaeni B3-208-®3 e mMoxMBICTH BecTH
00poOKy HuTipyBaIbHUM KPYroMm, SIKHH MEPEMIIIYEThCS 10 IBOX KOOPAMHATAX, TOOTO 3.iiic-
HIOETBCA CXeMa 00pOOKH 3 MJIOMIMHHO-NIOCTYNAIIbHUM PYXOM.

Ha puc. 1 noka3zano 3araneuuii Burssiy Beperara 3 UIIK s nutipyBanHs gacoHHMX moBep-
XOHb, HAallpUKJIaJ, KYJIQuKiB pO3MOAUIbHUX BaliB. POpMOYTBOpPEHHS (PaCOHHUX OBEPXOHbB Bi0Y-
BA€ThCS NP CUHXPOHHOMY IEpeMIIlIeHH] HUTIPyBaIbHOI KapeTku 8 (HanpsMkH Y Ta Z) ta obep-
taHHi1 BUpoOy 9 (pyx A). IIporpama 3amucaHa Ha MPOrpaMOHOCIH Ta MIC/Isl BBOJY B MPUCTPIA 5
30epiraeTbcs B OJI0L IaM’sITi 6, 3BIIKM BOHA MOKe 0araropa3oBo BUKJIMKATHUCh JUI BUKOPUCTaH-
Hs. [nidyBanbHa kapeTka § 3 KpyroM 3 MepeMILIyeThCs 10 HANpsIMHUX CTaHWHH 4 Bijl CEPBO-
npuBoza 7. Kpim toro, nutiyBansHuid Kpyr 3 MEpeMIlIyeThCsl Y BEPTUKAIBHOMY HANpSIMKY I10
KOJIOHI Bif] cepBorpuBoza 2. Jlerans 9, sika 00poOIFOeThCsl Ha BEpCTaTi, BCTAHOBIIIOETHCS B IIEHT-
pax nepenHboi Ta 3a1Hb01 0abok /() Ta MPUBOUTHCS B PyX BiI cepBonpuBoja /. Ilepexin Ha 06-
POOKY HACTYITHOT'O KyJauKa 3/11iCHIOETHCS TICIIs MO3I0BAKHBOT0 NepeMillieHHst (pyX X).

Ha BinMiny Bin Bepcrata mozeni MA-369-d3 [6], na Bepcrari mozeni B3-208-D3 -
(byBanbHUIA KpYT 3A1MCHIOE JIBAa pPyXHU: B HANPSIMKY 3arOTOBKH Ta Y BEPTUKAIBHOMY HAIPSIMKY.
BeprukansHuii pyx Kpyra HEOOXIHUNA sl TOTO, 00 BEKTOP Mojaadl OyB 3aBXKIU JOTHUYHUM
y TOULll OOpOOKH.

[lopiBHSIEMO 3BOPOTHO-NIOCTYNAIBHY 1 INIOIIMHHO-MIOCTYNAIBHY CXeMU 00pOOKH. 3riHO 3
[2] mpu 3BOPOTHO-NOCTYNAIBHIA CXeMi TJTMOMHA pi3aHHS B PI3HUX TOUKaxX OyJe BETUUYUHOIO
3MiHHO0. BianoBigHo 1e Oyae BIMBaTH HA Mpoliec 0OpOOKH: 3MIHHA CUIIa pi3aHHs, aedop-
Marig Ta iHie. [Ipy nnommuHHO-NoCTyNanbHIM cxemi INHO1HA pi3aHHs Oy/e BETUUYMHOO MOC-
TIHHOIO, a OTXKE, MiJ Yac 00poOKH OyAyTh pIBHOMIPHI HaBaHTaXeHHs Ha Kpyr. [Ipu 3BopoTHO-
MOCTYNAIbHOMY PYCl 3HATTS HPUITYCKY Oyze 3A1MCHIOBATUCH 3a MapajieIbHUMU KPUBUMH,
IIPU TUIOIIMHHO-TIOCTYAIbHOMY — 3@ €KBIIUCTaHTOIO.

VY mpoueci 00poOku nuTipyBanbHUNA KPYr MOCTIMHO 3HOUIYETHCS 1 MOTpeOye nepioAuyHOL
MIPaBKH, 110 HEOOX1THO BPaxOBYBaTH MpPU CKJIAJaHHI KEPYIOUOi mporpamu, TOOTO KOxkeH 00-
poOoBaHUN KOHTYp HE0OX11HO mporpamyBatu okpemo. Ha Bepcrati B3-208-®3 (muiommums-
HO-TIOCTYNAJIIbHUM PYX) € MOXJIMBICTh BUKJIIOUMTH BIUIMB pajiiyca HUIi(yBaIbHOIO Kpyra, a
BIJMOBIHO, 1 Or0 3HOC, HAa TOYHICTH (opmMoyTBOpeHHs. [lpu 1npoMy B Kepyrouiil mporpami
HEeoOX1JH1 MepIOINYH1 JOJaTKOBI1 MiBOIM, KOHTYp 0OpOOKHM IpU LIbOMY He 3MiHIOeThCs. [Ipu
¢biHiHIN 00poOIIi BiIOyBa€ThCS MOCTIMHE YTOYHEHHSI POQLTI0 0OPOOKH.

Takum urHOM, IJIONIMHHO-TIOCTYIATbHA cXxema 00poOku (Bepcrar moneni B3-208-D3) mae
CYTTEBI IIEpeBary nepeJi 3B0pOTHO-MOCTYNAIBHOO CXeMOIo (BepcTar mozeni MA-369-D3).
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Puc. 1. Cxema obpodxu:
1, 2, 7 — cepsonpugoou, 3 —wnighyeanvruti Kpye, 4 — cmanuna; 5 — npucmpiii 6600y,
6 — b0k nam’smi; 8 — kapemka, 9 — oemanw, sika obpobascmocs, 10— yenmpu
SKmo BiIOMi pO3paxyHKOBI TOUKH Kyjauka, TO MPU CKJIaJIaHHI MPOTpaMHu KepyBaHHS He-
00X1JHO 3HAUTHU KOOPAMHATU TOYOK JIOTUKY ILIi(yBaIBbHOTO Kpyra Ta Kyjnauka, TOOTO KOop-
JMHATH MepeMillieHb T YyBaIBHOTO Kpyra (puc. 2).

Puc. 2. Cxema nonoosicenv demani ma kpyea nio uac oo6pooxu
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Ha puc. 3 nokazana po3paxyHKoBa cxema OJIep»KaHHsI TOUOK Ipodittorodoro pyxy. [pu
MOBOPOTI KyJayka Ha KyT ¢, LITOBXad Mae poOOuMid MigiioM, SKUM JOPIBHIOE S, Ta KyTOBY

MIBUKICTE d_ . Sk BUIHO 3 pUC. 2, TOUKA Kynauka A 3’sIBISIETHCS B TOYII IOTUKY TUIOIIIUHHO-
a

ro mrosxada. 3 AOAB 3HaxoaMMO pajiyc 7 Ta KyT ¢ L€l TOUKH, TOOTO 3HAXOMMO il MOJISIpH1
KOOPJMHATH:

Ay

Puc. 3. Cxema ompumanns mouox npoghiniorouoco pyxy

s\’
= +S) 4| —= 1
=y o] 0
dS
¢ =a+arctg _da_ , (2)
r,+S

1€ 7o — IOYATKOBUHU pajilyCc Kylnauka, MM;

S — BeIM4MHA MiTHOMY Kylnadka, MM;

0 — TIOBOPOT KyJayKa Ha 3aJJaHUl KyT, Tpajl.

Taxkum unHOM JUTs TOTO, 11100 HUTIQYBATBHUIN KPYT YTBOPUB TOUKY A, HEOOXITHO MpH MO-
BOPOTI KyJlauka Ha KyT ¢ IUTi(yBaTbHUNA KPYT 3MICTUTH B HaNpsSMKY Z Ha BEIUYHMHY S, a B

ds

HanpsMKYy Y — Ha BEIUYUHY o [Ticns nux nepeTBOpeHb OTPUMAEMO TAOIUIIIO EPEMILICHb
o

1T yBaIbHOTO KpyTa.

SIKII0 nmepeMilyBaTUCh BiJl TOUKH JI0 TOUKH 3a MPSAMOJIIHIMHOIO TPAEKTOPI€r0, TO 00pobeHa
MIOBEPXHS MOYKE MaTu «OIPaHKY», TOOTO He OyJie MIaBHOCTI MEpexoIy BiJ OJHIET TOUKH A0 iH-
moi. OJJHUM 31 LUIAXIB BUPILIEHHS 1€l TpoOieMHy € 3aMiHa NPSMOIHIMHUX JUITHOK Ha JyTH KU

VY BiAnoBigHOCTI 3 [6] KOOpAMHATH LEHTpa AyTU KoJjia, Ky ONKCAHO 3a TPbOMA TOUYKAMH,
PO3paxoByIOTh 32 (OPMYyJIaMU:

Z-Z., Y- Y,
. q q+ q q+
Z,~Z,, Y -Y

q+1

=2 3)
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2 2 2 2
7 __l'Zq —Za Y =Y, Y Y A
I\ 4YP-Y Y —-Y @
q q+2 q q+2 q g+2
1 Zq_Zq+1+Yq_Yq+1 Zq_Zq+1
Yi:_' ’ (5)
1z -Z.,+Y+Y, Z -Z,

ne Zg, Zg+1, Zg+2 — KOOpAMHATA Z BIAMOBIAHO TOUKH ¢, ¢ + 1, ¢ + 2, MM;
Yy, Yq+1, Yq+2 — KOOpAMHATA Y BIAMOBITHO TOUKU ¢, ¢ + 1, ¢ + 2, MM;
Zi, Yi — KOOpAMHATH LEHTpa i - TOTO KOJa, MM.
Paniyc onucanoro xomna R; 3HaX0UThCs 3a (GOPMYIIOH0:

R =\(z,-2) +(r,-7)" ©

Paniyc-Bektop cepeqrHu Xopau L; 3HaX0IUThCs 3a (GOPMYIIOH0:

7 +7 P (Y +Y ?
L= QTW_ZI_ +QT‘1“_X _ (7)

Pi3auiro mixk R; Ta L; OyneMo Ha3uBaTy MOXUOKOIO Ta 3HaWIEMO ii 3a GopMyIoro:
A =R-L. (8)

Po3zpaxynku 3a popmynamu (3) — (8) mokaszanu, 1m0 BeauuuHa A; 31e0UIBIIOT0 MEHIIA 3a
1 MKM. SIKIIO TOYHICTH BUTOTOBJICHHS KyJauka 1 MKM, TO Ha AUISHKAX 3 A;, ika MEHIIa 3a I1i-
€1 TOUYHOCTI, TOLIbHO IMPOBOJUTH PYX IO MpsIMii, a Ha AUISHKaX 3 A; fKa MepeBUIIYE TOY-
HICTH | MKM, 3/IIIICHIOBATH PyX IO Ty31 KOJa.

Vi po3paxyHKH MPOBOJMIIUCH 13 BUKOpUCTaHHIM nporpamu DUGA.

BucHoBku BianmoBiaHo 1o crarti. TakuM yuHOM, OJiepKaHO MOXKIIMBICTH 00pOOIIATH Jie-
Tani Tuny Kynadka Ha BepcraTi B3-208-03 3 UIIK 2C42 3 miIomMHHO-NOCTYNATBHOKO CXe-
MO10 00poOKku. Po3pobiieHa MeToIMKa J1a€ 3MOTY MIIABUIIUTU TOYHICTH OOPOOKHU 32 paxyHOK
3HATTS NPUIYCKY 32 €KBIJUCTAaHTHUMU KPUBUMH, HE BPAaXOBYIOUM pPajlyc HUTI(yBabHOTO
kpyra. Kepyroua nporpama CyTTe€BO CIPOILYETHCS, OCKUIBKU MOTPEOYE JIMIIE OJHOTO 33at0-
4oro npo@uio Kyayka Ta nepioJuuHuX A0JATKOBUX MIABOJIB, SIKI BPAXOBYIOTh 3HOC LLTI(Y-
BaJIbHOT'O Kpyra Ta HOro mpaBKy. 3alpornoHOBaHUM MeT0/1 0OpOOKU MOkKe OyTH BUKOPHCTAHO
B CepiiHOMY BUPOOHMIITBI, JIe HEOOX1IHO YacTO MEPEXOAUTH Ha PI3HOIJIAHOBY MPOIYKIIIO, a
TaKOX M1l 4aC MPOBEAECHHS PEMOHTHO-BITHOBIIOBAJIbLHUX POOIT.
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UDC 621.9.06
Hennadii Pasov, Volodymyr Venzhega, Valerii Bakalov
GRINDING OF SHAPED SURFACES ON THE MACHINE VZ-208-F3

Urgency of the research. Grinding of the shaped surfaces on the equipment with wide technological possibilities ena-
bles productive and accurate processing of the complex parts. Its use in mechanical engineering is possible both in the main
production and in repair and restoration.

Target setting. At present, one of the ways out of a grave crisis is the formation of machine building and metalworking. In
the total volume of metal processing, the percentage of parts with complex surfaces continuously increasing, which significantly
affect the technical and economic performance of machines. These details include: blades of gas and steam turbines, asterisks of
cars differentials, molds, rolling rolls of rolling mills, body parts of ships, missiles, planes, disk, cylindrical, end cam, and others.

Actual scientific researches and issues analysis. Special difficulties in the processing of shaped surfaces results in the
processing of precision shaped surfaces in the conditions of mass production as well as mass production. The treatment of
these surfaces differs from the treatment of simple surfaces with vividly detected non-stationary, the level of which signifi-
cantly influences the choice of the technological process of processing these surfaces, as well as equipment for their pro-
cessing. Therefore, before choosing technology and equipment, it is necessary to analyze the patterns that are inherent in the
processing of shaped surfaces. Taking into account the change in the range of treated surfaces, as well as to improve the
accuracy of processing, it is advisable to use numerically controlled machine tools.

Uninvestigated parts of general matters defining. In the process of removing the drop and shaping the required sur-
face, the tool moves not in the normal. On a machine model MA-369-®3 the grinding wheel moves only in one direction, that
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is, will be reciprocating motion. It is necessary to take into account the radius of the grinding wheel. It is necessary to offer
such equipment, which will solve this problem.

The research objective. The purpose of this work is researching the opportunity of shaped surface grinding on the ma-
chine VZ-208-F3.

The statement of basic materials. On the machine model of the VZ-208-F3 is the ability to handle the grinding wheel,
which moves in two coordinates, that is, a plan of processing with plane-translational motion is carried out. With a recipro-
cating motion, the removal of the abutment will be carried out in parallel curves, while plane-translational - by the equidis-
tance. In the process of processing, the grinding wheel is constantly wearing out and requires periodic editing, which must be
taken into account when compiling the control program, ie each working circuit must be programmed separately. On the
machine VZ-208-F3 (plane-translational motion) is possible to exclude the influence of the radius of the grinding wheel, and,
consequently, its wear, on the accuracy of shaping. In this case, the control program requires periodic additional supplies,
the processing contour does not change. At the finishing process there is a constant refinement of the processing profile.

Conclusions. It is possible to process details of the type of cam on the machine VZ-208-F3 with CNC 2C42 with the
plane-translational processing scheme. The developed method allows to improve the accuracy of processing by removing the
admission by the equidistant curves, not taking into account the radius of the grinding wheel. The control program is greatly
simplified, since it requires only one cam profile and periodic additional traps that take into account the wear and tear of the
grinding wheel and its editing. The proposed treatment method can be used in serial production, where it is often necessary
to switch to diverse products, as well as during repair and restoration works.

Keywords: translational motion, error, profile; shaped surface; grinding.
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