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TeopeTudeckast BHICOTa MUKPOHEPOBHOCTEH OMpE/IEISIETCsl B COOTBETCTBUM C IATPAMMO#M. YUHTBIBask CKOPOCTh MOJAYH
MaTeprana B 30Hy 00pabOTKH, 1 I3MEHEHHE Paiiyca PEKYIIeH KPOMKHI MOYKHO OMPEIEIUTh NapaMeTpPhI IIEPOXOBATOCTH.

OcHoBHbIe Mapku TBepabix criaBoB (kmaccudukamus ¢. «SANDVIK  Coromant»® u mo 1SO**)
GC5005(HC)*-PO5(P01-P10)**; CT5015(HT)*-P10(P01-P20)**; GC1525(HC)*-P15(P05-P25)**; GCA4015(HC)*-
P15(P01-P30)**; GC4025(HC)*-P25(P10-P35)* * ; GC4035(HC)* -P35(P20-P45)* *.

BoiBoabl. Hcnonb3oBanne CMII (cMeHHbIE MHOTPaHHbBIC UIACTHHBI M3 TBEPJOro CIUIABA) MPH TOYCHUH II0
kiaccudukanmu | SO mo3BosIsIeT 3HAYUTENFHO MOBBICHTH IPOUBOUTEHOCT Tpyaa. Hanmpumep, TBepabiit crtas T30K4
mo 'OCT 3882-74 nomyckaer ckopocts pesanust V = 120m/mud npu S = 0,1 mm/ 06 u t = 0,5 mm [4, ¢. 37]
(otmemounast 06paboTka «chIpbix» cranei. Ero anamor GC4015(HC)* - P15(P01-P30)** mpu Tex e YCIOBHAX MOXKET
ucrons3oBateest mpu V = 460 m / mun [3, ¢. 346] .Takum 06pa3oM MpOM3BOAUTENBHOCT TPpYy/a yBeanunuBaercs B 3,8 pasa.
ITpu 5TOM OH TaKXkKe MOXKET UCIONB30BAThHCA HA JIETKUX YEPHOBBIX paboTax.

.
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pLODDE

Pestome. Crathst mOCBsIIieHa 0030py METOOB ONpPEAECNICHHs ONTHMAJIbHBIX YCIOBHH Pe3aHHsI MATEPHAIOB, M BBIOOpAa HHCTPYMEHTAJIBHBIX
MaTepl/laHOB B COOTBETCTBHH C Mem;lynapounumu CTaHLlapTaMl/l.

Resume. Articleis devoted the review of methods of definition of optimum conditions of cutting of materialsand a choice of tool materials
according to theinternational standards.

C. 1 Pycan
Bapanaginki 13spKayHbl yHIBEPCITAT,
T. bapanaBiusl, Pacniyomika benapych

NPBIMAHEHHE NPBIHIBIIA MATUYBIMBIX HEPAMSAIITYSHHSY
Y POAJIIBAIBII METAJJACLII

KirouaBbIsi CJI0BBI. MEXaHiKa, Ciia, paaKipls, CYBsA3b, EPaMSILIUIHHE, 1P bIHIIBIII.
K ey wor ds: mechanics, force, reaction, communication, moving, a principle.

AryJabHBIA 3ayBari. MaTa naknana — ynackaHaJieHHE By4d0HAra Iparpcy 1 HaBbIIDHHE SIr0 3(eKThIyHACI
NIPHI BHIBYYDHHI Ba)KHara pasizena MeXaHiKi MaTdpbBuiay — aHalidy YHYTpPaHBIX CiJl y CTaThlYHA HEBBI3ZHAYAIIBHBIX
CTPBDKHSBBIX cicTaMax. TpanpliplitHa Ui (T3Tail MBTHI BBIKApBICTOYBaella Memad ciz. Y Tparpce sro plaizaibli
JlaJ13¢Hasl CTAThIYHA HEBhI3HAYANIbHAS CICTAMA CITAYATKY 3aMsIHCIIIA CTAThIYHA BhI3HAYANIbHAN acHOYHAH (pasitikoBaif)
cicTamaid, sKkas YKiIroyae HeKaJbKi @CHOPHbIX, HEBSIOMBIX pAakmbiid. st acHOYHal CiCTOMBI BhI3HAYAIOb PIAKIIBI
3HEIIHIX CyBs3eil ai y3M3esiHHs 3a7aji3eHaii HArpy3Ki, aa aa3iHKaBbIX Cil i MOMaHTay, Oymyroipb 3mopbl (rpadiki)
YHYTpaHbIX cil. Prakupli cyBsizeit 1 HeabXoaHbIs Al madynoBbl Tpadikay ypayHeHHI aTphIMIIIBAIONb Ca CTATBHIYHBIX
yMOY payHaBari Ycé€il cicrambl 1 si€ 4YacTak. Y MeXaHIlbl MaTdpbisiiay JayHO paclpanaBaHbl i NpBIMSHsENA
aJIHACTAlHBl JKOPCTKI ajrapblTM BbIKAHAHHS MepallidaHbIX J3€SHHSAY 1 NpaBepKi IpaBiJIbHACII pA3YJbTATAY.
AJ3HavyaHbl KaHCEPBATHI3M YJIACIIBHI SIK JUI By4d0HAH 1 MeTa pIuHal JTiTapaTyphl Na ABICHBIILIIHE, TaK 1 IS NPAKTHIKI
BBIKaHAHHS Pa3JliKoBa-rpadiuHbIX paboT CTyIIHTaMI.

Hixxaii nakasaHa, ITO Ha PO3HBIX JTanax pasilikay CTaThlYHA HEBBIZHAYAIBHBIX CICTAM 1 KAHTPOIIIO TIPAMEXHBIX
BbIHIKaY M@XKHA OQIBIII TIACIIAX0BA MPBIMSIHALG ypayHenne pabom (IHaKIL azyibHae VpayHenHe cmamulki), Ha SKIiM
3aCHABAHbl NPbIHYb Macubimbix nepamawydnnsy ([IMID). Ykapanenne IIMII y By4sOHBI mpaidc ma MeXaHilbl
MaTIpbILIay 1a3BOIIIb MANIBIPHIb ACAPTHIMEHT dJIEMEHTAy TBOpYACL MPbl BBIBYUYSHHI AbIcubILTiHbL [lepaBari [IMIT
aj3HavaHbLy apThikyiIe [1]. AjHa 3 ix — (dapMmipaBaHHe HaBBIKAY aHAJI3Y CTPYKTYPBI CKIIaJaHbIX MEXaHIYHBIX CICTOM —
BbIBO3IIL TIMII 3a pamKki A3BIOX JBICIBIILIIH — T3apAThIUHAN MEXaHIiKi 1 MeXaHiKi MaT3phIIay, MaKoIbKi YIUIbIBaC
Ha sSIKacllb aryJbHall iHKbIHEPHAH MaIpbIXTOYKI CrElbIsITicTay.

Aca0aiBacui MeTOABIKI NPLIMAHEHHS YpayHeHHs1 pa0doT y 3a1a4yax BbISHAYIHHS YHYTPaHBIX cil. Sk Bimoma,
IIMII 3acHaBaHbI Ha YpayHeHH] paboT, MPBIMSHSCLIA Ul aHANI3Yy payHaBari MEXaHiYHbIX CICTAM, SKisi JAIyCKalolb
MarybIMbIsl NEpaMslIYdHHI, T. 3H. Marolp ajxHy Li Oojed crymeHed caboapl. Jlist siro poramizampli ¥ MexaHilbl
MaT?IphIsiIay MaBOM3ilIa aHali3aBallb HA3MEHHBIA CTaThlUHA BBI3HAYAJBHBIA CicTAMbI. Kad mpeiMsHinge ga ix [IMII,
HeaOXo/[Ha 3HIXKAllb BAJICHTHACIIb CICTAMBI CYBSI3€i Ha a/I3iHKY, T. 3H. IlepayTBapalb MEXaHIYHbIS CICTIMBI ¥ 3MEHHBISL.
AnmnaBenHasi METONIBIKA ISl BRI3HAYIHHS PIAKIBII 3HEUTHIX CYBsI3ed MPBIBOA3INIA ¥ MaJpydHiKax i JanaMoKHIKax Ia
TIApIThIUHAN MexaHilpl, Hampbikiaad, y [2]. TpaHchapmaibis YHYTpaHBIX CyBs3eH I BBI3HAYIHHS iX PIaKIIBIil
amicana ¥ apteikyie [1]. Kab6 3Haficui yHyTpaHbI cinaBbl haktap — BBITIHATEHB MOMAHT, MAI0YXKHYIO (HAPMAITBHYIO)

*

CrMCcOK MCTOYHUKOB TIPUBOIAMTCS B AaBTOPCKON pelaKLMu.
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IIi MAMSAPOYHYIO CIITYy — y aJBOJIbHBIM CAUIHHI S CTPBDKHA AB
(poic. 1, @), mITO ¥BAaXOA3illh Y CKIIAAaHYI0 PAMHYIO CiCTIMY,
Oym3eM pasrisanb TIITae CSIYSHHE SK TPOXBAICHTHYIO
VHYTpaHyIO0 CyBs3b MaMibK YacTkaMi AS 1 SB cTphDKHS.
CyBs3b S370/bHA TIepaaBallb aj aJHOW YaCcTKI CTPHDKHS Ha
IpYTyIo Yce Tphl 3rajanbia cinaBbid ¢daktapel M, N, Q. Ha

a) 0) 6) 2) pricyHkax 1, 6, 6, ¢ maka3aHbl TPl MardbIMbIsl BapbISTHTHI

Poicynak 1 — IlanbkoHHE BaJeHTHACLI CyBsI3i SHa aq3iHKY

TIAHDKYHHS BAJICHTHACII CYBA31 SHa a3iHKY — TepayTBapIHHE
sie 3 TPOXBAJICHTHAH Sy JIBYXBJICHTHIs S, S, S psr Takoit

TpaHchapmalpli CyBa3i (CAUPHHSA) HA3MEHHAS MEXaHIYHas CiCTOMA, Y sIKyI0 YBaxom3illb CTphbKaHb AB,IepayTBapacliia
Y MexaHi3M 3 ajHOM CTymeHHIO cBaboIbL EH 3Haxomsimma ¥ payHaBase maa M3essHHEM 3ajai3eHail Harpyski i aaHaro
3 HEBIIOMBIX CiIaBbIX (aktapay M, N i Q. KoxkHbI 3 iX BhI3HAUaeIIa 3aThIM SK PIAKIBIA YHYTpaHaH CyBs3i 3 qarmaMoran
ypayuenns pabor [1]. Haramaem, 1mro KokHae ypayHeHHE VKIOYae TONBKI aJHy HEBSIAOMYIO BENIUBIHIO, TPHI IITHIM

aJICyTHiYae HeaOXOTHACLb AP/ IHATA BBIZHAUAHHS PIAKIBIA 3HELTHIX CYBSI3EH.

MarusiMbIsl BapbISHTBI paaJjizanbli anicaHaii MeToabIKi ¥ By430HbIM npamdce. [IpeimsHenne [IMIT
y MeXaHillbl MaTAphisuiay HeaOXoHa MavblHAIL TPBI BEIBYYIHHI IepIlail 4acTki Kypca — Ipbl BhIKAHAHHI pa3iiiKoBa-
rpadiunsix pabor (PI'P) Ha macienaBanee OAIISIYHBIX 1 PAMHBIX KaHCTPYKIIBIH, a 3aThIM HPAWATHYIG SATO ¥ APYroi
yacTipl. 3 By4dOHaH 1 MeTajpldHal JiTapaTypsl Ia TIapIThIYHAal MexaHinsl Bigoma, mro [IMII npeiMvsHsena s
BBI3HAYSHHS PIAKIIBIA 3HewHix CyBsI3el CTaThIYHA BhI3HAYAIBHBIX CICTOM. AHalli3 payHaBari CiCIoM ca CIi3TalbHbIMI
3amaroykami npeiBea3eHsl ¥ padone [3]. YV apreikyie [1] Bbikiaa3eHa MeToabIKa TpbIMsHeHHS NMII 11 BI3HAUSHHS
PAaKUbId yHympansix cyBsizeil. Beinmii amicana MeTopIka BHI3HAUIHHS YHYTPAHBIX CUIABBIX (haKTapay y aJlBOJIBHBIM
CSIUPHHI CTPBDKHS pambl. LIpel TOTBHIM paakibli YHYTpaHBIX CyBsizeill 1 YHyTpanbis £inaBbist akraper M, N, Q, sk
aJ3Havaacs, 3HaAXOI3SLIA He3anexcHa ad paakywii 3uewiHix cyeasei. Kooihas prdkysia @bisnauaeyya 3 aoHaz2o
Vpaynenns (CicTaOMBI ypayHEHHAY HE CKIagaronna). Aa3HadaHbis acadmisacii [ IMIIyamycKarons HEKaIbKi BapbIIHTAY

SITO YKapaHeHHs! ¥ MpaKThIKy BhikaHaHHs PI'P ma metany cin. YpayHeHHi paOOT MOXKHA MPBIMSTHSLIb:

— JUTSL BBI3HAYDHHS PIAKIIbINA CYBsA3€H v pas3iiikoBaii cicTaMe aj 3371aa3eHail HaTPy3Ki 1 aj aa3iHKaBbIX ci (aap00

TOJBKI a1 HATPy3Ki);

— s ipaBepki amopay M, N, Q Ha skiM-HeOYA3b yIacTKy paMbl (a1 3a1a13eHail Harpy3Ki i aJ3iHKaBBIX Cil);

— U1 TIpaBepKi acoOHBIX apasHaT smopay M, N, Q y XapakT3pHBIX IyHKTaX;

— 1711 MaOyMOBEI YCiX dIIOpay an 3aaaa3eHail Harpys3Ki i @I3iHKaBBIX CLJT; MpPBI MITHIM, HayTapaeM, aJcyTHidae

HeaOXOHACIb Y BBI3HAUYIHHI PIAKIIbIA CYBSI3EH.

Anonrni BAapbIAHT MPBIMAHCHHA TIMII moxHa Japyyalib JJIs1 BbIKaHAaHHA HEKaJIbKIM CTYADHTaM. Ix JaKJjiaabl

3 HapayHaHBHBIM aHaJi3am MeTaz[a}“/ BI)IHCCHi 3aTbIM Ha TIPAKTBIYHBIA 3aHATKI.

peikaag Ha npeivsinende [IMIT y metaase cism. Y skacii UTrocTparibli Ha MPBIMAHCHHE YPayHEHHS paboT
BBIKaphICTaeM (hparMeHT MpBIKIAa, NpbiBeA3eHara § ByuabHbIM nanaMoxHIKy [4, ¢. 51]. V mpbikinanse pasrisaaeliia
JBOITYBI CTATHIYHA HEBBI3HAUYATbHAS paMa (pbi€. 2, a). Harpyski i pasmeps! vactymasis: g = 10 kH / v, M, = g, P=d[,
| = 6 M. VY sxacii acHOyHaii (pa3mikoBaii), CICTOMBL MPBIHATA 3a1aa3eHas pama 0e3 cyBs3i K (Ha pBICYHKY acoOHa He
nakasaHa). 3HOWA3EeHBI prakipl ratail cysssi: X; = 34,7 xH, X, = 80,0 kH. ITaObynaBana noyHast (CymapHasi) smropa
BBITIHAIBHBIX MOMaHTay (pbic. 2, 6). HeabxomHa nmpasepbins 3 qanamoraii [IMII 3HauHHI apapHAT ¥ CAU9HHAX B 1 E

croiiki BD.

IIpaBepka. Ka0® He 3amicBanb ypayHeHHI paboT acoOHa JUIs CAUdHHAY B, E, ckiag3em sro Uil agBoibHara

CSIUdHHSA S, y3sTara ma ajieriacii x am nyHkra E (peic. 3).

Jlis BbI3HAYSHHS MOMaHTa IaHi3IM BaJICHTHACHb CYyBs3i S MaBo/Ie BapbIsHTA, NTaKka3aHara Ha phICYHKY 1, 6.
HlapHip § m3eniup paMy Ha A3BE YacTKi. Y SKaclli He3aJie)KHara MarypiMara rnepaMsIrdasHHs IpbIMEM Byrall IaBapoTy
I HDKHAH 9acTki paMbl.S;D. Tazxsl MardsiMae nepaMsnIu3HHe MapHipa 1S, Oyase NMepneHAbIKyJIspHa Ja CTOHKi BE

i TnapaJicjibHa Jid MardbiMara nepamMsairasHHA I[SA . HpLIXOI[SiM Jla BBICHOBBI, HITO MardbiMac rnepamMAanradoHHe BerHHﬁ

t t /4 2 g8 /4
B [RTTIC Nl Y Mo T
55,4 (%{ @]\77177 5”‘

Wi
R f
J i % 55 T
S T k| X 0 - P j___x__&_
A, ’ E -

Pricynax 2 — IpsivsiHenne IIMIT y metanse cin Pricynaxk 3— IlpaBepka npeivMsHenHs [IMIT
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YacTKi paMbl IACTyHajbHAae; TaMy IS, =ASg = AS¢ =AuXDS :z[u(l +X). 3 ycixX Cill, MPBIKIaI3EeHBIX Ja BEPXHSIN
9acTKi pambl, paboTy BBHIKOHBAe TONBKI cina X;. 3amicBaeM ypayHeHne pador: M - Plom+ Xlz[u(l + X) =0, ansb0
[M, - P+ X, (I + x)Jau = 0. Takomski yr g 0,10 My - Pl + X, (1 +x)=01 M, =Pl - X;(I +X). Ancionm snaxomim:
a)mpel X=1 Mg =Pl - 2X;| =360- 4164=-564 xH - M; 6) npet x=0 M =Pl - X,| =360- 208,2=1518 xH - m.
3HaK «+» y MOMaHTa My a3Hadae, INTO SITO HAaIpaMak Cymajae 3 MOMaHTaM M ., MIPBIKIAI3EHBIM y MIApHIpsl S na

HIKHAH 9acTKi pamMbl (T. 3H. CIICKae JIEBBIA BAJOKHBI CTOMKI); 3HAK «—» y MOMaHTa My makasBae, IITO SIr0 HarpaMak
HpPOLTerNIbI MOMaHTy M |, TIpbIKIa3eHaMy Jia BEPXHsH YacTKi pambl (CLiCKae IpaBbIsi BaJIOKHBI). apayHOYBAIOUbI BBIHIKI,
aTpbIMaHbIA PO3HBIMI MeTaJaMi, IPBIXOA3IM Ja CTaHOY4ail BbicHOBBL. Ha mancrase dopmynsl mist M, MoxHa nabyaaBallb
SMIOPY MOMAHTay Ha Y4acTKy BE, MpbI IITHIM paIakiipl amopbl D He matpa0HbL AJie 1riep, BeJaroubl MOMAHT My, MOXHA,
IpBI HeaOXOHACI, BBI3HAYBILD sI€ TapbI3aHTAIBHYIO cKianaeMyo: Hp =M /1 =1518/6 =253 xH. /Ing BeI3HaUHHS
cinm N i Q Heabxo0/1Ha 3aMecT HIapHipa S ckapbicTanb CyBsizi S, S (poic. 1, 6, 2).
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Pa3rome. [lakazaHa MardsIMaciib yackaHaJIeHHs HaByJaJbHa4a Mpardccy Ha acOOHBIM TIMaMKypca MEXaHiKi MaTIphIsUIay LUIIXaM HPBILSTHEHHS
aryJpHara y3poyHIO CTaThIKi.

Resume. Possibility of perfection of educational process on separate themes of a course.of mechanics of materials by attraction of the
general equation of a statics|'s shown.
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STUDY OF SOME PROCESS FACTORSWHICH AFFECT QUALITY
PROPERTIESOF PLASTIC MATERIAL PART

K ey wor ds. process factors, packing pressure/ operating li mit.

Introduction. Injection molding is.one of the most important process of plastic manufacturing technol ogy.

Plastic materid application influence production laboriousness savings, production goods savings and highest
utilitarian values. [1; 2].

In this study a new method istested for comparison of outputs quality results.

Experiments. The experiments were realized on polymer material PC/ABS T85 from Gebablend in accondance
of DIN EN 10204-3.1.

Thermopl asticimateriawas injected at 65°C, 235°C, 250°C a 255°C temperature range into the two cavity mold
with 75°C mold temperature.

Experimental 'set up in order to investigate the influence of injection molding process factors on basic quality
dimension parts, full factorial design was designed. Factor levels were choosen by considering the operating limitsin
technology process™Table 1 shows the experimental matrix for the 2° factorial design, in which 6 factorsrunsin 2 levels.

T abl e 1 —Experimenta matrix

Py (MPa) v(cm3.s) c(s) t(°C) Pp (MPa) by
Level -1 105 5 20 70 100 10
Level + 1 125 25 25 80 120 15

Six independent variables was used to obtain the combination of values on five dependent variables. Plastic
parts were measured after 24 houres stabilization process and from each sort of experiments of plastic parts were
measured 6 samples. For the analysis of measured results was used Statistica 7.0, Matlab.

Results. Values of injection molding process may be used for computer calculation of quality effect in this way.
Dependence on quality parameters was found out. In following figures there are marked differences between enter
factors and performance parameters. Results were fitted to alinear model.

172

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

