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TEXHOJOI'TA POPMOYTBOPEHHS EJIEMEHTIB KAPKACY
JAUHAMIYHOI IOBEPXHI

Anomayis. Po3rasiHyTo B poOOTI MUTAHHS PO3POOKH (YHKIIOHATBHOT
CXeMH TIpOLIECY aBTOMATHM30BAHOIO TPOEKTYBAHHS 3 BPaXyBaHHSIM
Cy4aCHHUX YMOB BUPOOHUIITBA.

HaiiGinpmr ~ mporpecuBHOI0  Ta  MEPCHEKTHUBHOIO  YMOBOIO
YIOCKOHAJIEHHS TPOIIECY MPOCKTYBaHHS € CTBOPEHHs 1 BIPOBAKCHHS B
NpakTUKy  CHUCTEeM  aBToMartu3oBaHoro  mpoektyBaHHsi  (CAIIP),
3a0e3nedyeHnx cydacHuMu [IEOM 3 po3BUHEHUMH TepMiIHAIbHUMHU
cucTeMamMu. ABTOMaTH3alllsd MIATOTOBKA BHUPOOHUIITBA 1€ MOKIIUBICTH
HIJIPUEMCTBAM IIBUAKO PEaryBaTH Ha 3MIHY MOMUTY, Y KOPOTKUN TEpMiH
BUITYCKAaTH HOBI BHIM MPOAYKI[i, IIBUJIKO MOJEPHI3YBAaTH BUITYCKAEMY
MPOAYKI[II0, BIJICIIIKOBYBATU JKUTTEBUM 1UKI BHUPOOIB, €(HEKTUBHO
M1JIBUIITYBaTH SIKICTb.

PoOora 3a TEXHOJOrI€0 BHUIOTOBJIEHHSA BIAMOBIIAJIBLHOI JeTall
BIJIHECEHA JI0 PO3PSAY BUCOKHX TEXHOJIOT1M, XapaKTEPUCTUKOIO SIKUX € :
HAyKOMICTKICTh, CHCTEMHICTh. MaTE€MaTUYHE MOJICIIOBAaHHS 3 METOI0
CTPYKTYpPHO-TIApaMETPUYHOI ONTHMI3aIli. BUCOKOC(PEKTHUBHUM pPoOOUMit
IIPOIIEC PO3MIPHOI OOPOOKH, KOMITIOTEPHE TEXHOJIOTIYHE CEepeIOBHUIIE 1
aBTOMATHU3allisl yCIX eTamiB MPOEKTYBaHHS 1 peamizaiiii Ha 6a31 Cy4acHOTO
METaJI000pOOHOTO YCTaTKyBaHHSI 3 BUKOPHUCTaHHSM TAKETy 3aCTOCOBHHX
nporpam PowerShape, PMPost.

Knrouosi crnosa: BuCOka TOUHICTh, PO3POOKH (PYHKIIOHAIBHOI CXEMHU
Ipoliecy AaBTOMATU30BAHOIO TMPOEKTYBaHHSA, 5-TM ocbkoBa 00poOKa,
arperaryBaHHsi pI3HUX CIIOCOOIB  MeXaHIYHOT OOpOOKHM  CKJIaJIHUX
MTOBEPXOHb.

© O. 0. Muxaiineuko, I'. B. AaTOHOBa
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Ilocmanosxa npobaemu. XapakTepucTHKa JI€TaNli: JeTajlb BUKOHAHA 3
BHCOKOMIITHOTO JIETKOTO CIUIaBy, Ma€ CKJIaJHy T€OMETPHUUYHY IOBEPXHIO
KOHCTPYKTHUBHHUX €JIEMEHTIB Pi3HOTO MPU3HAYCHHS.

3 METOI0 TOTPUMaHHS BHUCOKOI TOYHOCTI PO3MIPIB 1 SKOCTI OBEpPXHI
yIeplIe /i BUTOTOBJICHHS TaKOi IeTall BUKOPUCTAHO 5-TH 0CbOBa 00poOKa
IIpHU €AUHIN 6a3i 1 0JTHOTO ycTaHOBa. BimMITHOIO 0COOIUBICTIO PO3p00JICHOT
TEXHOJIOT1I € MOXJIMBICTh arperaTyBaHHs PI3HHX CIIOCOOIB MEXaHIYHOi

00poOKH CKJIaJTHUX MTOBEPXOHb (UUTHAPUYHHUX. KOHIYHHX,
TparneuieBUIHNX), M0 paHime OyJo ycKiagHeHe ab0 HEeMOXJIUBE IpU
BUKOPHCTaHHI TpaIUIIHHIX croco01B BUPOOHUIITBA

OaratodyHKIIOHAIBHUX jaeTanei [1-6].

Ananiz ocmamnmnix oocnioxcenv i nyonikayiu. CydacHl TEHACHIUT
PO3BUTKY pI3HUX Tally3edl MPOMHUCIOBOCTI CTUMYJIOIOTH PO3POOKY
BUCOKOE(DEKTUBHUX 1 KOHKYPEHTHMX BHJIB TEXHIKM 1 TEXHOJOTIH, SKi
3a0e31e4arh >KOPCTKI BUMOTH K SIKOCTI Ta €KCIUTyaTalliHUM BIACTHBOCTSIM
BUPOOIB MPU €KOHOMIi MaTepiaJIbHUX Ta EHEPreTUYHUX PECYPCiB, BUTPATH
Ha po0O0Yy CUITy, 3HUKEHHSI CO01BapTOCTI BUPOOHUIITBA, 1110 € aKTyIbHUMU
U1 MammHOOyyBaHHs [7-10].

Dopmysanns yineu cmammi. KoxkHa TEXHOJIOTIYHA 3a7a4a B YMOBa
MIIPUEMCTBA MOXKE MAaTH BEJIMKY KUIbKICTh BAapiaHTIB, TOMY CIELIATICTY
CKJIQJHO BIOpATUCSA 3 MOMIOHUMHU oOcsiraMu poOIT, 1 B IUX YMOBa
BUPIIIAIBHOIO  MEPEyMOBOIO  JIO TPUCKOPEHHS  BUPOOHUIITBA €
BIIPOBAKEHHSI aJITOPUTMY CUCTEMHU MTPOEKTYBaHHS.

Ocnoena uwacmuna. Po3pobmena CAD- monens aerami "Ilnurta" B
nporpami PowerShape nokasana Ha puc. 1. JleTanb BUKOHaHA 3 aIlOMiHI€BO-
MarHieBoro cruiaBy. ['abaputhi po3mipu 400x400 mm.

Hnst oOpobku aerani "Ilnurta" BuOpanuii Bepcrar "OCUMA". [lns
3a0e3MeUYeHHs]  TOYHOCTI  0a3yBaHHs  mependayeHo  CHeliajbHe
MIPUCTOCYBAHHS, 10 BCTAHOBIIIOETHCS HA IOBOPOTHOMY CTOJII BepcTaTa.

O6poOka pO3MOYMHAETBHCS 3 IEHTPY JeTali, ToOTO 3 KOHYyca,
pPO3TAaIIOBAHOTO MO HEHTPY 00poOIIFOBaHOT 3aroTiBii. Jlani BECTUMEThCS S-
TH OChOBa 00poOKa MO CEKTOpax JeTall 1 MJIABHO MEPEXOS4H 10 OCHOBH
IUTATH, JI¢ BOHA KpinuThest [11-14].

Bupimryroun Taky 3agady, B morecce oOpoOKH, pi3aHHS BEAETHCA 3
HEHTPY IJTUTH J0 ii Kparo, IpH [bOMY MU YHUKA€EMO BIpOT1THOCTI TTOJIOMKH
ab0 3pyIieHHsT onopu(IIPUCTOCYBAaHHS) Y pa3l MepeBOHAYAIBLHON 0OpPOOKH
KpaiB getam. TakoX MOTPUMYETHCS TPH IIBOMY KOPCTKICTh CHUCTEMHU B
npolieci pi3aHHs, 30epiraeTbCs CTIMKICTh IHCTPYMEHTY 1 TOYHICTh pOOOUYUX
OpraHiB BepcTaTa, OCKUIBKM TMpU pI3aHHI BUHUKAIOTh BiOpalii, sKi
HEraTUBHO BIUIMBAaIOTh Ha SKICTh OOpOOJIEHOT MOBEPXHI 1 HA TOYHICTb
OaslaHCyBaHHS HIMUH/EIS BepcTaTa, OCHAIICHHS 1 BXXUBAHOT'O IOMIOMIKHOTO
IHCTPYMEHTY.
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Pucynok 2. ®parmMeHTH TEXHOJOTIYHOTO TpoIllecy OOpoOKH merasi
"TInura".

Cxema 00poOKu:

- 00poOKa KOHyca 10 LIEHTPY JeTall

- 00poOKa ceKTopiB

- 00poOKa 371€MEHOB OCHOBH IUIUTH, B MICIISIX KPITUJICHHS.

Ha puc. 2 mpuBeneHi gpparMeHTH TEXHOJOTIYHOTO IMpoLecy 00poOKu
nerani "[lnmura"

B mpoexkTi Oyii0 CTBOPEHO MOCTIPOLIECOP TS 5-TH OCHOBOTO BepcTara
"OCUMA MU - 400va", nyst nporo Oyna Bukopuctana nporpama PMPost

(puc. 3).
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Pucynok 3. Bubip KxiHeMaTH4HOI cXeMu

Pucynok 4. BinoOpakeHHs peaJIbHUX IMapaMeTpiB BepcTara
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BbiBOJA B MpOrpammy JABMCMMOCTH CneayouWi BbIBDA CWcTemMa BbIBOAA

+ |Kak e chopmate ¥ | rHoOpMpoEaTE

Block Mumber Comment_#A
3

Block Mumber

Comment_C

Block Mumber Motion Mode | Cutter gompen. . Ed i z Machine & IMachine Spindle Speed  |Spindle Dir

X 14 14 14 LHE | ¥R

Block Mumber Coolant Mode

Pucynok 5. IIpoBenenns cunrakcucy cucremu UITY "OSP-P200M" B
yCiX Tia0I0KaxX.

¥V 3B's13Ky 3 HEOOX1HICTIO B TpoBeAeHHS "M-komiB" (M15, M16, M115,
M116), mo BuzHavaroTh obOepTanHa oceit "A" i "C" mo HallkopoTIIOMY
nuiAxy, OyB po3poOnenuil ckpunt (puc. 6). dparmMeHT nporpamu, IO

yIpaBIIsIe, TOKa3aHUM Ha puc. 7
EOFUN_M_A_C

B

2
Eunction FUI M 4 (STANOK : OCUMA MU400VA)
(POSTPROCESSOR : MU 400VA 5AXTSS)
(DATE : 23/04/2010, TIME : 10:37)

Iy N140 G40 G17 GBO G90 G21 GO

HN150 (START TOOLPATH : 2 )
wvar out_strw = "' N160 ( DIAMETER=20 RADTUS TORCA=10 )
var a = GetParami(™:p (Machine L)%"): w170 T1 M6

" N180 G15 HOL

var k = GetParamPrevValue("ip(Machine A)3"): N190 G56 H1
if [a<k) H200 MO

N210 GO AO
SetParam ("%p (Comwent A) %™, 16); N220 MO
if [(ark) N230 GO CO

N240 X0 YO
SetParam("4p (Comment_A) %", 15); N250 G1 z100. S1500 M3 F3000

NZ60 Z61.

N270 M8

i N280 M16

N290 M115
var b = GetParam("sp (Machine C)%"): }Sig if?;s’;féfoﬁljﬁz ATse. ce.zoz
var n = GetParamPrevValue ("ip(Machine C)%") N320 Z23.004 F500
. N330 F1000
if (b<n) N340 x14.079 Y-73.387 z22.041
SetParam ("5p (Comment C) %", 116) ; N350 X12.166 Y-73.246 Z21.683
.. - N360 X2.171 Y-73.502 221.535
if (bin) N370 M116
SetPaream ("5p (Comment C) %", 115); N380 X1.069 Y-73.549 z21.508 C84.31

_ = —— N390 X-.017 ¥-73.565 Z21.499 CB2.418

out_strw = StandardResponse(""); N400 X_ .02 C79.91
return out strw; N410 X-.008 C74.889

w420 X-.009 CT2.403
M430 X—-.001 Y-73.564 C67.426
i M440 X-.003 C64.952

N450 X0 C60.

460 C57.526

Pucynok 6. Cxkpunt-yHkiis Pucynoxk 7. ®parmeHT nporpamu

Bucnoseku. 3abe3neueHa mTpHUCKOpeHa MiATOTOBKA BI/Ip06HI/IHTBa
0a30B0i JeTalli 3 BUCOKUMU Cl)yHKHIOHaJIBHI/IMI/I XapaKTepUCTUKaMHU, SKICTIO
HOBerHl 1 TOYHOCTI pO3MIpiB, SKI HE MOXYyTb OyTH 3abe3nedeHi
TpaJAUIIITHUMHU CITIOCO0OAMHU MEXaHIYHOI 0OPOOKH.

[IpencraBiena cTaTTsd € pe3yJlbTaTOM HAyKOBOi poOOTH Kadeapu, ska
3aliMaeTbcsi (HOPMYBaHHSAM y MOJIOJI 1HTEpPECY JI0 HayKH 1 TEXHIKH,
JOCIIITHUAIILKOT JISUIBHOCTI.
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O. Mikhaylenko, G. Antonova
Dmytro Motornyi Tavria State Agrotechnological University

TECHNOLOGY FORMATION FORM OF ELEMENTS FRAMEWORK
DYNAMIC SURFACE

Summary

The question of development of functional diagram of process of the automated
planning is considered in-process taking into account the modern terms of production.

The most progressive and perspective condition of improvement of planning
process are creation and introduction in practice of the computer-aided(CAD) designs
provided by modern computers with the developed terminal systems. Automation of
preproduction gives an opportunity to the enterprises quickly to react on the change of
demand, in short space produce the new types of products, quickly to modernize
Bunyckaemyto products, watch the life cycle of wares, effectively to improve quality.

Description of detail : a detail is executed from a Bucokomintoro easy alloy, has
a difficult geometrical surface of structural elements of the different setting. With the aim
of observance of high exactness of sizes and quality of surface first for making of such
detail it is used 5-tu axial treatment at an only base and one the establishment. The
distinctive feature of the worked out technology is possibility of unitization of different
methods of tooling of difficult surfaces, that was before complicated or impossible at the
use of traditional methods of production of multifunction details.

Work on technology of making of responsible detail of muxpocmyrHuka is
attributed to the digit of high-tech description of that is : HaykoemKoCTb, System.
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mathematical design with the purpose of crpykrypHO-IapameTpudeckoii optimization.
high-efficiency working process of size treatment, computer technological environment
and automation of all stages of planning and realization on the base of modern metal-
working equipment with the use of complete application of PowerShape package,
PMPost.

The provided speed-up preproduction of base detail is with high functional
descriptions, quality of surface and exactness of sizes that can not be provided with the
traditional methods of tooling. The presented article is a scientific job of department, that
engages in forming for the young people of interest in a scitech, to research activity,
performance.

Key words: high precision, development of a functional diagram of the
computer-aided design process, 5-axis processing, aggregation of various methods of
machining complex surfaces.
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