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patypa noanoxku, cocraistomas 410 °C, sBuseTcs
HauboJIee ONTUMAIBHOM [T OMyYeHNS TUIEHOYHBIX
CTPYKTYpP aHTUMOHHJA WHANS.

Ucnonb3ys TmodydeHHBIE JaHHBIE W3MEPEHUs
XOJIJIOBCKON Pa3HOCTH TMOTEHLHUANIOB, JJIS KaKIOTo
oOpasiia ObUTH PACCUUTAHBI 3HAYCHHS KOHIICHTPAIMN
U TIOABIKHOCTU Hocutened. Ha pucynke 2 npusene-
Hbl 3aBUCHMOCTH KOHIIGHTPALIMKU HOCUTENeHd U TOo-
JBIDKHOCTH OT TEMIIEPATypPhl MOJIOKKH, TPU KOTO-
poii OBLTH MOTyYEHBI TUIEHKN aHTUMOHUIA MHAWA. M3
pUCYHKa 2 CledyeT, YTO TeMIlepaTrypa IIOUIOKKH
SIBIISICTCS.  OCHOBHBIM  (DaKTOPOM,  OTPEICISTIOIINM
MAarHuTHBIE U IEKTPUUECKUE CBOMCTBA IJIEHOK.

3akiao4yeHue

IInéuku, ocaxaeHUss KOTOPBIX MPOUCXOIUT
B untepBasic 405-410°C, o0yagar0T HaUOOJBIIMMHU
snauenusaMu Kouenrpaiuu (1017-101% em?) u mo-
aemkHOCTH  (10-15%10%cM?/(B%c))  HocuTenei,
a MajicHue HaIMpsDKEHHs XOJUla ¢ POCTOM TeMIlepa-
Typsl He npesbimaer 60 MB Ha 100 °C. Taxxke nan-
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HbIC TUIEHKH aHTUMOHHMIA MHAWS, UMEIOT HanOOIb-
IIYI0 TeKCTYpUPOBAaHHOCTH B HampasieHun (400).
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IMOPUIHEBBIE HACOCBI UIs1 TPAHCIIOPTUPOBAHUSA
BbICOKOBSI3KNX KUJIKOCTEN
Jlyrosas U.C.

Benopycckuit nayuonanvuvii mexuuueckuu ynueepcumem Munck, Pecnybnruxa bBenapyce

K 4nciry BBICOKOBSI3KMX JKHJIKOCTEH B 00iacTH
CEIIbCKOXO03SIMICTBEHHOTO IPOU3BOJICTBA OTHOCSTCS
OpraHWYecKue ynoOpeHHs, Cpeau KOTOpBIX Oec-
MOJCTHJIOYHBIE OpraHWYecKHe YHOOpeHHUs mpen-
CTaBIISIIOT 0COOYIO TPYZAOEMKOCTh ISl TPAHCIIOPTH-
poBaHus. OHH COCTOSIT M3 3KCKPEMEHTOB KHBOT-
HBIX, OCTAaTKOB KOPMOB U BOJIbI B BHJE TEXHOJOTH-
YeCKHX OTX0/0B. becmnoxactunounsle ynoOpeHus
BIAXXHOCTBIO 10 90% HA3bIBAIOT MONYXHIKHM, /10
93 % — xuakum, Oosee 93 % — pazKMKEHHBIM.
TpanuunoHHBIE CIOCOOBI U COOTBETCTBYIOLIE Me-
XaHUYECKHE CPEACTBAa [UI TPaHCIOPTHUPOBAHHMS
TaKUX yIOOpEHHH OKa3aJiCh HEPEHTAOEIbHBIMH.
[To aToif mpuuYMHE MEXaHW3ALMIO BBITPY3KH Oec-
MOACTHIOYHBIX yJOOPEHUIT ¥ TPAaHCIIOPTHPOBKY 10
TpyOOIIPOBOAAaM BBIMONHSAIOT THAPOTPAHCIOPTHBI-
MH ycTaHoBKamMH. OHH 000pyJOBaHBI HACOCAMH,
KOTOpBIE OCYILECTBISIIOT TPAHCHOPTHUPOBKY IIO
TpyOaM Ha 3HAYUTENIBHBIE PACCTOSHUS OT >KUBOT-
HOBOJIYECKUX mMoMelleHui. s mepekauku ymo0-
pPEHUI BBICOKOM BA3KOCTH U IIOHUKEHHOU BIIAYKHO-
cti Oosee 3(PPEKTUBHBIME OKA3aJIUCh O0BEMHBIC
Hacochl (HOpUIHEBBIE M BHHTOBBIE). OHM TpenHa-
3HA4YeHBl IS TPAHCIOPTUPOBAHUS HaBO3a JIIOOOM
KOHCHUCTEHIIMH (BJIQXXHOCTbIO He MeHee 78 %), B
COCTaB KOTOPBIX BXOJAT: MOACTHIOYHBINA MaTepua
B BHJIC U3MEJIBYEHHOH COJIOMBI (pa3MepoM BOJIOKOH
mo 100 mm), Topd u apyrue matepuansl. OmHAKO
OHU OTJIMYAIOTCA 00Jee HU3KON MPOU3BOIUTENBHO-
CTBIO II0 CPABHEHHMIO C LIEHTPOOEKHBIMH HACOCAMH.
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Jns TpaHCHOPTHPOBaHUS YIOOPEHHH HCIIONb-
3YIOT MOLIHBIE TMIPOLMINHIPEI, Y KOTOPBIX yBEIHU-
YEHO CEYEHHE 3arpy304HOil BOpOHKH. ['uaponpusoa
CONIEPXKUT OOpaTHBIA KJIalaH Ha HATIOPHOHN JIMHHUU
TpyOompoBona. Takast cxema MO3BOJISIET TPAHCIIOP-
THUPOBATh BBICOKOBSI3KHE >KUAKOCTU JIOOOH KOHCHU-
CTEHLUU M YBEIUYUTh JAIBHOCTh TPAHCIOPTHPOB-
ku. B pabodeli kamepe yCTpOWCTBa YCTaHOBIICH
cepryeckril KilaraH ¢ OCTPOH KPOMKOH, KOTOPBIN
MO3BOJISIET JIETKO pa3pe3arh COJOMHUCTBIE MaTepHa-
JBl, obneryas TPaHCHOPTHPOBKY MOACTUIOYHOTO
ynooperus 1o TpyOompoBoxy. OH TIpUBOTUTCS
B JABIKCHHE OT BTOPOTO TUAPOLMINHAPA.

Pucynok 1 — Pa3pe3 nopuneBoro Hacoca

VYcTaHOBKAa COCTOMT U3 MOPIIHEBOrO Hacoca
(rupporeneparopa), THUAPOIPHUBOAHOM  CTaHINH,
IByX runpopacnpenenuteneit P1 u P2, asyx ruapo-
LWIMHAPOB: IPUBOJA MOPILIHS MOPIIHEBOrO0 HAacoca
ycraHoBkd L1 u npuBonma cdepryeckoro BcachiBa-
Iolle-HarHeTarenbHoro kinamana 112, IlopmneBoit
Hacoc (puc. l) mpencraBmser cobOoil ruapas-
JMYECKYI0 MAallMHy OOBEMHOTO THMA, KOTOpas
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o0ecrieynBacT IMepeMeIleHUE KXUAKOCTH 10 TpyOo-
MPOBOJIY MPU MOMOIIY MOPIIHS 6, COBEPIIAOIIETO
BO3BPATHO-TIOCTYMAaTEIbHOE  JBIDKCHHE B  Ha-
MpaBIIONIEM TepeXxoaHnke (pabodeM nuimHIpe) 2
u Koprryce /.
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Pucynok 2 — 'mapaBinuueckast cxema yCTaHOBKU
I'TIC — runponpuBoaHas CTaHUuUsL; [ — TUAPOITUHUS
CHJIOBaA, 2— TUAPOJIMHUSA CJIMBHAs, 3 — ' APpOJINHUA
JIpEHaKHasT
OuepeqHOCTh MPOLIECCOB BCACBIBAHMS M Ha-
THETaHWs BHYTpU pabouell kamepsl // Kopiyca
obecreurBaeT chepryeckmii BCaChIBaloOIIIC-
HarHeTareabHbId KianaH 7, KOTOPBIA MOOYEPEAHO
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coeanHsET pabouylo KaMepy Hacoca ¢ 3arpy3049HON
BOPOHKOH H TPyOOIIPOBOAOM.

ITpuBon BcachIBarole-HATHETATEIFHOTO KiIalaHa
paboTaeT OT OTAETBHOTO THAPOLMINHApPA. ABTOMA-
THYECKOE YIpaBJIeHHE PabOTOI MOPIIHEBOTO HAacoca
obecrieunBaeTcsl ABYyMs THIPOPACIpPEAEIUTEISIMU
(puc. 2).

IIpyHuMn nEelCTBUS YCTAHOBKH COCTOMT B Clle-
AYIOUICM. le/l ABMIKCHUU TOPLIHA BIIPABO KJlallaH
HEepPEeKPBIBAET TOJIOCTh TPYOOINPOBOJAa U COEIHUHSET
pabouyio kamepy Hacoca ¢ 3arpy304HON BOPOHKOH.
IMon nelictBueM CHIBI TSOKECTH M Pa3peXeHHs
ynoOpeHne u3 3arpy304HOM BOPOHKH IIOCTYIaeT
B pabouyio kamepy. [locie ee 3amoiHeHHs KialaH
MIEPEKPHIBAET OKHO TOPJIOBHHBI 3arpy304HON BOPOH-
KM ¥ OTKpBIBAaeT MOJIOCTh TpyOomposoaa. [lopieHs
IIPY JIBIKCHUH BJIEBO, COBEpILas pabounii X0, BbI-
TaJIKUBAET MOPIMIO HABO3a B TPYOOIPOBOI.
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NPUMEHEHHUE TEXHOJIOT WM 3D NEYATH B IOBEJIMPHOM OTPACJIH
Jlyrosoii B.II.
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B Hacrosmiee Bpemsl HCHONB3YIOT pasiIMYHbIC
CHCTEMBl KOMIIBIOTEPHOTO IPOEKTHPOBAHUS, IPO-
IrpaMMBI PacTpOBOH W BEKTOPHOHW TpaMKH, Takue
kak SketchBook Pro, Alias, Product Design Suite
(Autodesk), SolidWorks (SolidWorks Corp.), Rhi-
noceros (Robert McNeel & Associates), Matrix
(Gemvision), nanoCAD (Hanocodt), ZWCAD™ 1
ZW3D™ (3BCO®T), Sculptris (Pixologic) u apy-
rue. MHOTHE TIpOrpaMMBI SIBISIFOTCSL HE TOJNBKO Cpe-
Joi paspabotku 3D mogeneit (CAD cucremsl), HO
TaKKe BKJIIOYAIOT B ce0s aBTOMAaTH3MPOBAHHYIO
(CAM) cucteMy TEXHOJOTHYECKOH MMOATOTOBKH
npousBoxacTBa: T-Flex (Tom  Cucremsr), Sprut-
CAD/CAM (CIIPYT Texnousorus), ArtCAM Jew-
elSmith (Delcam), JewelCAD (Jewellery
CAD/CAM Ltd) m gp.). B tex cmywasx, kxorma
(YHKIIMM TIPOrpaMMBbl OTPAHHMYMBAIOTCS CO3AaHUEM
3D monenu, xak Harpumep Kommac 3D (AckoH) wim
3D MAX (Autodesk), HE0OXOAMMO HCITOJIB30BATH
JOMOJHUTEIBHOE MPOrpaMMHOE OOECIiCueHNe B BU-
ne CAM monyneit (Master CAM, Edge CAM, Art-
Soft Mach, 'eMMa-3D, Turpac u t. 1.) [1] .

Texnonmornn 3D medaTH MO3BOJAIOT MONYYUTH
HE TOJIBKO ITPOTOTHUII, HO M CaMO M3JIe/IMe Ha OCHOBE
CAD ¢aiina, onuchIBarOUIET0 reoMeTpUIo 00bEKTa,
He npuberas kK CAM-npoueccam. IlogoOHas TexHo-
JOTHsl TO3BOJISIET HCKIIOUUTH TPYJOEMKHE OIepa-
MM Ha METAUIOPEXYIIMX CTAaHKax C IHOAPOOHON
pa3pabOTKON TEXHOJOTHYECKUX MapLIPYTHBIX KapT,
He TpeOyroTcs 3aroToBKH. JlaHHBIN crtocob momyde-
HUS JeTajeil 1mo KoMmmbloTepHor 3D-moxmenu cranm

HA3BIBATh TEXHOJOTHEW OBICTPOr0 MPOTOTHIIUPOBA-
nust (RP — Rapid Prototyping).

®opMupoBaHUe u3Aeaus B aAAuTUBHbIX 3D Tex-
HOJIOTHSIX HAYMHAETCS MyTeM IOCIOHHOTO Haparu-
BaHUS MaTepraa Mo ONPEIeIICHHOMY 3aKOHY.

B menom Hanbombiee mpuMeHeHue HaxomsaT 3D-
MPUHTEPHI, MeYATAOIINE TIACTUKAMHU, ISl KOTOPOi
TMPUMEHSIOT TOPOIIKOBBIN TOIMCTUPOI ISl ToCTe-
JYIOIIETO JIUTHS MO0 BBEDKUTAEMBIM MOJEISIM, (OTO-
MOJIMMEpHbIe KOMMO3UIMK. Hampumep nutbe 1O
BBDKHTa€MbIM MOJEISAM 10 TexHojoruu Quick-cast
(10CIOBHO, «OBICTPOE JUTHE») WM MO TEXHOJOTHU
3D nmeyaTu ¢ UCHOJIB30BAHUEM MHOTOCTPYHUHBIX I'O-
moBok MJ (Multi Jet) mist TUTBS 1O BBIILTABISCMBIM
mozensM. Ilpu sTomM MacTep-MoAenu U3roTaBIUBa-
0T W3 JKUAKHUX, TOPOIIKOBBIX, HATEBUIHBIX MOJIH-
MEpOB, JTUTEHHOTO BOCKA, JIUCTOBBIX MaTEepPHAJIOB —
MeTayutonpokara, oOymaru, [1BX-1JIeHKH, THIICOBBIX
KOMITO3UIINH, JTUTEHHOTO Tecka. 3D-mpuHTepHI, Te-
YaTarolfe MIACTUKAMH, TPUMEHSIOTCS HE CTOJIBKO
JUIL  W3TOTOBJICHUS TOTOBBIX M3JEIHH, CKOJIBKO
JUTst IpoTOTUNOB.  W3HauanbHO TexHonorus 3D-
MEYATH TaK W HA3BIBAJIACH — OBICTPOE TPOTOTUITUPO-
BaHue. 3D-mpUHTEPH TO3BOJSAIOT WM3TOTABIUBATH
BBICOKOTOYHBIE MpoToTUNb! Aetanei [1]. [Ipumens-
10T JIB€ TEXHOJIOTUH —JIa3€PHYIO U CTPYHHYIO

BwmecTe ¢ TeM B HacTosiliee BpEMs B I0BETUPHOM
cdepe ycmemHo 3apekoMeHmoBana ceds 3D TexHo-
JIorusl meyaTd MertaioM. HoBwie TexHojoruu 3D
TeYaTd TMO3BOJISIOT HCIIOIB30BaTh CTaJbHBIC, ajli0-
MHUHHEBLIE, HUKEJIEBBIE U MEIHBIE CIUIABBI, KOMIIO-
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