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INOACHUTEJIbBHASA 3AIIMCKA

MeToauueckie peKOMEHAAMM 110 BBIIOJHEHHIO NPAKTHUECKUX pPadOT Mo
[IM.04 npenna3HadeHbl 1y oOywaromuxcs crenuanbHocTH 15.02.16 TexHomorus
MAaIIMHOCTPOEHHS.

[TpakTHyeckne 3aHITHS ABIAIOTCS BAKHBIM 3JIEMEHTOM NPO(ECCHOHATHLHOTO
MOAYJSL B LEJIOM M MEXIMCIUIUIMHAPHOTO Kypca, B 4YacTHOCTH. B mponecce
BBIINIOJIHEHHS NIPAKTUUYECKUX PabOT 00yvaronuecs: CHCTEMaTU3UPYIOT U 3aKPEILISIOT
MOJIyYEHHbIE ~ TEOPETHYECKHE  3HAHUSA, Pa3BUBAIOT  WHTEIUICKTyallbHbIE U
npo(eCcCUOHATbHBIE YMEHHUS, (OPMUPYIOT DSJIEMEHThl KOMIETEHLUUNH OymayLIux
CIELUATMCTOB.

[Tporpammoii I[IM.04 mpemxyCMOTPEHO BBITIOJHEHUE 6 MPAKTUYECKUX PadOT
(paccunTaHHBIX Ha 22 uYaca), HalpaBJICHHBIX HA (OPMHPOBAHHE 3I1EMEHMO8
CEOYIOUUX KOMNEMEHYUIL:

OK 01. Beibupats criocoOs! perieHus 3aaa4 npodeccuoHaIbHOM AesITeIbHOCTH,
IPUMEHHUTENBHO K PA3IMYHBIM KOHTEKCTaM.

OK 02. OcymecTBisaTh MOWCK, aHAJN3 M HWHTEPIpETAni0 WH(GOpMAInH,
HEOOXOAMMOM JIs1 BBITIOJTHEHUS 3a/1a4 MPOPECCUOHATBHOMN €SI TETbHOCTH.

OK 03. [InaampoBaTh W peann30BBIBATH COOCTBEHHOE MPOQECCHOHATBHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. PaGoTaTh B KOJIJIEKTUBE U KOMaH/Ie, 3PHEKTUBHO B3aUMOICHCTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaAMHU.

OK 05. OcymecTBiiaTh YCTHYH0O M THCHbMEHHYIO KOMMYHHUKAIMIO Ha
roCy/IapCTBEHHOM S3bIKE C Y4E€TOM OCOOEHHOCTEW COLHMAIbHOTO U KYJIBTYpPHOTO
KOHTEKCTA.

OK 06. ITposiBISATh TpaKIaHCKO-TTATPUOTHUECKYIO TO3UIIHIO, IEMOHCTPUPOBATH
OCO3HaHHOE MOBEJECHUE HAa OCHOBE TPAJAMIIMOHHBIX OOIIEYEIOBEYECKUX IIEHHOCTEM,
OPUMEHATh CTAHAAaPThl aHTUKOPPYILIMOHHOTO TIOBEICHUSI.

OK 07. CopeiicTBOBaThH COXPaHEHUIO OKpY Karolen Cpensl,

pecypcocoepexennto, 3PEeKTUBHO AEHCTBOBATH B UPE3BBIYAMHBIX CUTYALIUSX.



OK 08. Mcnonb3oBarh cpeiactBa (PU3MUECKON KyJIbTYypbl Ul COXPaHEHUS U
YKpPEIUIEHUS 310pOBbs B IIpolLiecce MpodhecCnOHATbHON AEITEIbHOCTU U O IEpKaHNUE
HE0OXO0AMMOT0 YPOBHS (PU3HUECKON MTOATOTOBICHHOCTH.

OK 09. Hcnonp3oBaTe UHPOPMAILMOHHBIE TEXHOJIOIMH B MPOPECCHOHATBHON
NEeATETBHOCTH.

OK 10. TIlomwp3oBatbcst  mpod)eCCHOHANBHOW  JOKyMEHTAaIlMed  Ha
rocyJapCTBEHHOM U MHOCTPAHHOM SI3BIKE.

[IK 4.1. OcymecTBasATh AUArHOCTUKY HEUCIIPABHOCTEM M OTKAa30B CHUCTEM
METAIIOPEXKYIIETO U aJIUTUBHOTO MPOU3BOICTBEHHOTO 000PY10BaHUS

[1K 4.2. Oprann3oBbIBaTh pabOTHI [0 YCTPAHEHHUIO HETIOIa0K, OTKAa30B

[1K 4.3. [InanupoBaTh paOOTHI 110 HANAJIKE U MOJHANTAIKE METAIIIOPEKYIIETO U
aJIMTUBHOTO 000PYI0BaHMUS

[1K 4.4. Opranu3oBbsIBaTh peCypcHOE oOecreueHrue padoT Mo HallaJIKe

[1IK 4.5. KontponupoBaTh kKauecTBO padoT no Hanaake u TO

YMEHUs:

- OCYILIECTBJIATh OLEHKY pPabOTOCHOCOOHOCTH W CTENEHUM HU3HOCA Y3JI0B H
AJIEMEHTOB METAJUIOPEKYILIEro 000pyA0BaHNUS;

- HWCIMOJb30BaTh METOJAbl PACYETOB THUJPABIMYECKUX M IMHEBMATHYECKUX
MIPUBO/IOB.

- OpraHU30BBbIBAaTh PETYJIMPOBKY MEXAHMUYECKMX M 3IJIEKTPOMEXAHUYECKUX
YCTPONCTB METAJUIOPEXKYILETO U aAIUTUBHOTO 000PYAOBAHMUS;

- BBITIOJIHATH HAJIAJIKy OJHOTUITHBIX 00pabaThiBaromux neHTpos ¢ UITY;

- YUTATh T'MIPABINYECKHAE U THEBMATHYECKUE CXEMBI.

- OMPENEIIATh MapaMeTPbl U CTPOUTH XaPAKTEPUCTUKU TPYOOIIPOBOIOB.

- paccuMThIBaTh dSHEPreTUYecKre, HHPOpPMAIOHHBIE U MaTepuaIbHO-
TEXHUYECKUE PECYPCHI B COOTBETCTBUHU C TPOU3BOJICTBEHHBIMU 3aa4aMH;

- BBINIOJIHATH PacyeThl, CBSI3aHHbBIE C HAJAJAKOW pabOThl METALIOPEXKYLIETO U
aJIMTUBHOTO 000PYI0BaHMS;

- o0ecnieunBaTh 0€30MaCHOCTh PA0OT IO HAJIAJKE, TOAHATIAAKE U TEXHUYECKOMY

00CITy’KMBAHUIO METAILUIOPEXKYILETO U aJIMTUBHOIO 000PYI0BAHUS;



- OLICHUBATh TOYHOCTh (PYHKIIMOHUPOBAHMS METAJUIOPEKYLIETO 000PYA0BAHUS
Ha TEXHOJIOTUYECKUX MO3UIUAX TPOU3BOICTBEHHBIX YYaCTKOB;

OnucaHue KaKa0i NpakTHYeCKO pabOThl COAEPKUT HOMEP, HA3BAHUE U LIETb
paboThl, ¢GopMHpyeMbIE B TMPOILIECCE BBIMOJIHEHUS pPaOOThl 3HAHUS W YMEHUS,
TEOPETHYECKOE W3JIOKEHUE HEOOXOOUMOro Marepuana (Ipu HEOOXOIUMOCTH
MIPUMEPBI BBIMOJIHEHUS 3aJaHUI ), aJITOPUTM BBITIOJHEHUS pa0OThI, BAPUAHTHI 3aJaHUMH.

Jlnst mosydyeHus: JOMOJIHUTENBHOM, OoJjiee moapoOHON uHdOpMauu 1o
OCHOBHBIM BOIIPOCaM y4€OHOW JUCHUIUIMHBI B KOHIIE METOJUYECKUX PEKOMEH Al
IpUBEJIEH NIepeYeHb HH(POPMALIMOHHBIX HICTOYHHUKOB.

OTueTsl CTYJEHTOB MO MPAaKTUYECKUM paboTaM AOJKHBI COJEPKaTh HOMED,
Ha3BaHUE M 1eJIb padOThl, BBHINOJIHEHHBIE 33/laHUS U WX PE3yJbTaThl, OTBETHl Ha
KOHTPOJIbHBIE BOIIPOCHI U BBIBOJIBI 110 IIPOICTIaHHON padoTe.

TUTyJIBHBIN JTUCT JOJIKEH OBITH O(POPMIIEH B COOTBETCTBUU C MPUIIOKEHHEM A,



IlepeyeHb NPaKTUYECKUX 3AHATHI

Ne HaumeHnoBanue nmpakTuieckoit paboThl Kos-Bo yacos

. Ornpenenenne OCHOBHBIX apaAMETPOB, 4
XapaKTEepU3YyIOIIUX padOTy CTAaHKOB TOKApHOM IPYIIIIbI
Br16op nprubopoB 11 6€3pa300pHOro AUarHOCTUPOBAHUS

2 COCTOSIHUSI CTAHKOB MTPOTSKHBIX, IUTH(POBAILHBIX U 4
TOKapHBIX IPYIII

3 Pacu€r Tpy10€MKOCTH pEMOHTHBIX pabOT Ha IpUMEpE 4
METaJUIOPEXKYLIEr0 CTaHKA

A [TpoBenenune nmycko-Hanag0uHbIX paboT A
dboTononumepnoro 3D mpuHTEpa

. [IpoBenenre peMOHTHBIX paboT doTononumepuoro 3D 4
IIPUHTEPA

6 [IpoBenenre peMOHTHBIX PabOT opomkoBoro 3D )
IpUHTEPA
UTOI'O 22




ITPAKTHYECKAS PABOTA 1

Ha3Banue npaktuyeckoil padorbi: OnpeneineHue OCHOBHBIX MapaMeTpoB,
XapaKTEPU3YIOUIMX Pad0Ty CTAHKOB TOKAPHOW IPYIIIbI

Heas padorbi: @opMupoBaHUEe YMEHUN OMpENEsTh OCHOBHBIC MapameTphl,
XapaKTepU3yOUIe padoTy CTAHKOB TOKAPHOU TPYIIIIHI.

YMEHUsI:

- YUTATh CXEMBI,

- IPUMEHSITh OCHOBHBIE METO/Ibl paCUeTa OCHOBHBIX MapaMeTPOB,;

- BBITMIOJIHATD rpaduyeckrue U300pakeHus JeTalleld ¢ yKazaHUEM UX Pa3MEepoB,
JIOITYCKOB M MOCAJI0K U IPYTUX TEXHUYECKUX TPEOOBaHMUIA;

3HAHUA (AKTyaIM3aLusl):

KHaCCI/I(bI/IKaI_[I/II-O MCTAJJIOPCKYIIUX CTAHKOB,

OCHOBHBIC Y3JIbl K 0a3oBBIC Jc€TaIi CTAaHKOB,

METOMKY pacyeTa OCHOBHBIX MApaMeTPOB 000PYAOBAHHUS.

OCHOBBI BBITIOJIHEHUS Pa00UUX UYepTEKEH eraeil.
Teopernuecknii MaTepual

Ha3HaueHne u TeXHHYECKasl XapaKTEpPHUCTHKA TOKAPHO- BUHTOPE3HOI'O CTaHKA
mon. 1A616

CraHOK mpegHa3HayeH ISl TOKApHON OOpabOTKH CPaBHUTENIBHO HEOOJBIINX
JeTaJed U3 Pa3IMYHbIX MATEPHAIOB B YCIOBHUSX €IMHHUYHOTO U MEIKOCEPUUHOIO
npousBojacTBa. Ha craHke MOXKHO Hape3aTh pe3lOM METpUYECKHe, JIONMOBBIE,
MOJIyJIbHBIE U MUTYEBBIE PE3HOBI.

TexHuueckasi XapaKTepUCTUKa CTaHKa.

BricoTa 11eHTpoB, MM 160

MaxkcumanbHOE pacCTOSIHUE MEKTY LIEHTPaMH, MM 710

Haubonbimuit quamerp o6padarsiBaeMoit AeTanu, MM

HaJl CTAHUHOM 320
HaJ CynrnopTOM 180
[Ipenensl yacTOT BpaleHusl MIMUHACS, 00/MUH 11-2240
KonruecTBo BeMUMH MOJ1a4 CynmnopTa 22

[Ipenensr BenwuuH MPOIOIBHBIX TIO1a4 cymmopTa, Mm/06 0,03-1,04
6



Tunsl Hape3aeMbIX pe3bo

METPHUYECKas, IIIar B MM 0,5-48
JIFOMMOBAsI, YMCJI0 HUTOK Ha 1" 48-2.5
MOJyJIbHAsi, MOAYJb B MM 0,25-12

MOIIHOCTB 3JIEKTPOABUTATENS IPUBOAA [JIABHOTO

JIBMOKEHMS, KBT 4.5

Hactpoiika u Hamagka cTaHka Ha 00pabOTKy HMHJIMHAPUYECKUX MOBEPXHOCTEN
BaJla

[TonroroBka cTaHKa ¥ TEXHOJOTMYECKOW OCHACTKU

PaccMoTpuM METOIMKY HACTPOMKH M HAJIAJKU CTaHKA Ha MpUMepe o0paboTKu

CTYIICHYATOI'O BaJia.

$45-0,2

35,402

$35,4.01
|

?#55\0,3

B 30 | ' 60 25

420

Pucynok | -CtyneHuaTslii Baj

Cuutaem, 4To 3aroToBka (mpokxar, crainb 40, ¥ 60MM) nmoctynuia Ha 00paboTKy
C TpeaBapUTEILHO OO0paOOTAHHBIMHA TOPIIAMH, IIEHTPOBBIMH OTBEPCTUSMH H
MpeaBapuTeNIbHO 00paboTaHHOM TIelkor Bama D35402 X 25 ¢ MPUITYCKOM TOJ
YHCTOBYIO 00paboTKy (D37) m mielikoi®d45,0, x (60-25) Takke ¢ MPHUITYCKOM O
YUCTOBYIO 00paboTKy (D46).

B kaudecTBe pexylIero MHCTPYMEHTA NPUHUMAEM PE3€Ll MPOXOAHON YIIOPHBIN
oTorHyThlil ¢ yrimoM @=90°. YcraHoBKy pesla B pesLeiepsKarene IPOM3BOJIAT I10
[IEHTPY, YCTAaHOBICHHOMY B KOHHYECKOE OTBEPCTHE IIMUHICIS WU TMUHOIN 3aTHEH
6a0Ku.

MoskeT ObITh IPUHATO JBE CXEMbI 00PaOOTKH:

1) B uenTpax c nepegadeii KpyTsIero MOMEHTa OT IOBOJKOBOT'O MAaTPOHA 110

CXEM€ PHCYHKa 2



|—

g!
_—
i~

Pucynok2 — O6paboTka 3arOTOBKH B LIEHTPAX C MPUBOJOM OT OBOJIKOBOTO

IMaTpOHa

[lepenaya BpameHus B 3TOM CIIydae OCYLIECTBIIAETCS TOBOJAKOBBIM ITATPOHOM 1
4yepe3 majieln — NOBOJOK 2 XBOCTOBHKY 3 XOMYTHMKA, KOTOPBIM KPENUTCA HA JETAIH
BUHTOM 4.

2) B TpexKymauykoBOM CaMOIICHTPHUPYIOIIEMCS TATPOHE C IOABOAOM

BpalllatoIIerocs eHTpa (pUucyHok 3).
© — (EI -
o | [ i

Pucynok 3 — Cxema 00pabOTKH Baja C 3aKpEeIjICHUEM B ATPOHE U

IICHTPUPOBAHMEM BpaIIaOIIMMCS IICHTPOM 3a1HeH 0aOKu

Kak B mepBoM, Tak 1 BO BTOPOM ClIy4ae HEOOX0uMa MPOBEPKa COOCHOCTHU Oce
BpallCHMUS 100020 h (SIIE: u Bpallarouierocs LEHTpa C
LETbIOUCKITIOYEHUSIKOHY COOOPa3HOCTUNIPUTOUCHUMIIMIIUHIPUUYECKUXTTOBEPXHOCTEH.
[IpoBepka COOCHOCTM BBINOJHAETCA JUOO MOCPEACTBOM COBMEILEHHUS BEPIIUH
[IEHTPOB, YCTAHOBJICHHBIX B IIMHUHJIETE U TUHOJU 3aJiHel 6a0Ku, 1100 MOCPEACTBOM
MIPOBEPOYHBIX MPOXOJOB pE3LOM B 3aJaHHOM MOJOXEHHH KAPETKH CyNIopra
(koopauHaTa X) 1o AUMOY: IUaMeTpy NaTpoHa W B ONM3W LIEHTpa 3aaHe 0al0Ku
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JOJIDKHBI OBITH OJMHAKOBBIMMH. B CiIydac€ HaJIU4uA pa3HOCTH AUaMETPOB HGO6XOI[I/IMO
IMPOU3BCCTU CMCIIICHUC Sa,Z[Heﬁ 0abku B HaIlpaBJICHUHU, CHWXAIOIICM 3Ty pPa3HUIY

COTJIACHO cXeMe (PUCYHOK 4) 710 yCTpaHEHUs 3TOW Pa3HOCTH.

i

Pucynoxk 4 — Cxema hopmupoBaHusi KOHYCOOOPa3HOCTU Y IPUHITUI €€

YCTpaHEHUS

Bosnee BhICOKYIO TOUHOCTH 00paOOTKH JieTanei Tuia Bajl 00ecrieurBaeT MepBbIi
croco6 00paboTku (B IEHTpaxX C Iepenayeld MOMEHTa OT MOBOJKOBOTO MaTPOHA).
OnHako OH TpeOyeT 3HAUUTENbHBIX 3aTpaT BPEMEHHU Ha MEPEHANAIKy CTaHKa: CHSTHE
CaMOLICHTPUPYIOIIETOCS  TPEXKYJIAYKOBOI'O IMATPOHA, YCTAHOBKY IIOBOJIKOBOTO
naTpoHa W MEPEIHEro LEHTpa, YCTAHOBKY JETAIM M 3aKpPEIUICHHE XOMYTHKA,
YCTaHOBKY 3aJIHEr0 IEHTpa M MOJBOJ 3aaHel 0abku. BTopoit MeToa TpedyeT TOJIbKO
YCTAaHOBKY J€TaIM B TPEXKYJIAUYKOBOM MATPOHE WM 3aTHEro IIeHTpa 3ajaHed O0aOKu.
VYuuthiBas nocieayrouyo (GUHULIHYI0 00paboTKy C¢ 0a3upoBaHUEM B LIEHTPOBBIX
OTBEPCTHUAX, MOKHO CUMTATh BTOPOU BapUaHT Oa3UPOBAHUS U 3aKPETUICHUS 3aTOTOBKHU
NPEANOYTUTENbHBIM, OCOOEHHO [UJIi  YCIOBUW  €AMHUYHOTO  IPOHU3BOCTBA.
[TorpemrHoCTh, BHOCMMYIO 3TOM CXeMOMl 0a3upOBaHMS U 3aKpemieHus, Oyler
COCTaBJISITh HE3HAYUTENIBHYIO YaCTh MPUITYyCKa MO/ NUTH(OBAHUE.

[Tepen HacTpoiiKO#l CTaHKa W HAJAJKOW Ha 3aJlaHHBIE pa3Mepbl HEOOXOAMMO
IPOBEPUTH 3a3€MJICHUE CTaHKa, (DYHKIIMOHUPOBAHHWE CUCTEMBbI CMa3KH, UCIIPABHOCTh
MEXaHU3MOB MEPEKIIIOUCHUS PEKUMOB 00PaOOTKH.

KuneMaruueckas cTpykTypa TOKapHO-BUHTOPE3HOTO CTaHKa MPU TOUYECHUU

OOpazyromias Tpou3BOASIAs JIMHUS (OKPYKHOCTh) TMOJIY4YaeTCs METOI0M
ciena, peain3yeMoro JBrxkeHueM ckopoctu pesanus Ov (Bl), rne Bl — Bpamienue
NUHAENs C 3aroroBkoil. Hampabnsromass npousBoasinas JUHUS —(TIpsMast)
MOJIy4YaeTcsl TaKXKe METOJIOM cliefla, pealin3yemMoro JBrmxeHueM noaauu @s (I112), rae
[12 — mocTtynarenpbHOE MEpeMeleHUue CYMIopTa C PEe3loM BIOJb OCH 3arOTOBKH.
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Takum 00pazoM, CTPYKTYpy CTaHKa 00pa3yroT JB€ MPOCThIe KUHEMATUYECKUE TPYTIIbI

U €r0o CTPYKTypa

Pucynok 5 — Kunemarnueckast CTpyKTypa TOKapHO-BUHTOPE3HOTO CTaHKa MPH

TOYCHHNHN

B cocrtaB nepBoli KHHEMAaTUYECKOW IPYIIIbI, CO3AAOIIEH ABUKEHUE CKOPOCTHU
pe3anus Oy(B1), BXOAUT BHYTPEHHSS CBSI3b B BUIC KHHEMATHYECKOM Maphl MITHH/ICITb
— onopbl kaueHus (1 — 2, puCyHOK 5),BHEIIHsS CBA3b (7 — 5) ¢ OpraHOM HACTPOMKH IyB
BUJIE KOPOOKH CKOPOCTEH € pa3feiabHbIM MPUBOJOM (DJIEKTPOJIBUTATEIh — PEMEHHAs
nepegaya —KopoOKka CKOPOCTe — peMeHHas nepegadya — nepedop B MIMUHACIHHOM
0aoke).

Hamnpapnenue BpaleHus HIMUHEAS HAa TOKAPHO-BUHTOPE3HOM CTAaHKE MO,
1A616 obecrieunBaeTcs peBEpCUBHBIM 3JIeKTpojiBUrareiaeM. [103ToMy peBepCUBHBIM
MexaHu3M P, Bo BHELIHEN CBS3U S5 — 7 HA 3TOM CTaHKE OTCYTCTBYET.

B cocraB BTOpOM KMHEMATHYECKOM TPYMIIbI, CO3MAIOLIEH ABUKECHUE IOJAYH,
BXOJUT BHYTPEHHSISI CBSI3b B BUJIE KUHEMATUUYECKOW Mapbl CyNIOPT HAIMPAaBIISIOLINE
ctaHuHbIl (3—4), BHELIHAS CBS3b B BUAC KUHEMATHUYCCKOM IEMU IIIMHH/ICIb—X0I0BOM
Bas (5—6) u manee Ha peeunyro nepeaady (MexaHu3M ¢apryka cymmopra). B kauectBe
MEXaHHM3Ma JJi1 U3MEHEHUs HalpaBJiEHUs MEpPEeMENIEHUs CYNMNOopTa HMCHOJIb3YEeTCs

PEBEPCUBHOE YCTPOUCTBO P1 BO BHEHIHEW CBsI3U. B craHkax Apyrux MoJeier i
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WU3MEHEHHUSI HAIpPaBJICHUsS NEPEMEIIEHUS] CYNNOpPTa WCHOJIb3YETCS PEBEPCUBHOE
YCTPOMCTBO, pa3MeIlleHHOE B (papTyKe CyNmopTa, a YIOMSHYTOE BBIIIE PEBEPCUBHOE
ycTpocTBO P1 Mcmonb3yeTcs TOMBKO MpU Hape3aHUW pe3bObl (ITPaBO3axO0IHON WITH
JIEBO3aXOJTHOM).

Ha cranke mmeer mecto nswxenue Bpeszanus Bp(Ils), rne Il; momepeunoe
IIEPEMEIICHUE KapeTKH Cynmopra ¢ pe3suoM A0 TOJNyYEHHs  3aJaHHOTO
IUaMETPaIbHOrO  pa3Mepa. OTO JABWKEHHE SBISETCS  YCTAHOBOYHBIM, T.K.
BBITIOJIHAETCS 10 MOMEHTA HaYaJla PE3aHUsI U ABIIAETCS JIEMEHTOM HAJIA/IKU CTaHKA Ha
3a/IaHHBIN IHaMETpaIbHBIN pa3Mep, BBITOIHSAEMbIA OMEPATOPOM.

MexaHu3upoBaHHbIE BCIIOMOTaTEIbHbIE JIBH>KCHUS Ha CTaHKE
paccMaTpuBaeMoM MOJENIM He mpeaycMoTpeHbl. Kakue-nubo cnenuanbHbIe
MEXaHU3Mbl WJIM YCTPOWCTBa, OOECHEeUMUBAIONIUE BO3MOXKHOCTh JIEJICHUS TIPH
Hape3aHWHU MHOT'03aX0HBIX PE3b0 HA CTAHKE TAK)KE HE NIPETYCMOTPEHBI.

PaccmoTpenHass cTpykTypHas cxema CTaHKa JaeT BO3MOXKHOCTBH IEPEUTH K
AHAJIN3Y [MApPaAMETPOB JIBUKEHUN U UX HACTPOMKE HA OCHOBE KMHEMATUYECKON CXEMBI
CTaHKa, KOTOpas, B CBOI oOuepedb, pa3paboTaHa KOHCTPYKTOpaMHU Ha OCHOBE
CTPYKTYPHOU CXEMBI.

3aganue: OnpenennTb OCHOBHBIE IMAPAMETPHI CTAHKA TOKAPHOW TPYIIIBI U

BBIIIOJIHUTBH PaCYCTHhI 110 HaCTpOfIKI/I TOKApPHO-BUHTOPC3HOI'O CTAHKA.
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BapuaHTb! 3a/1aHHi
No Mogenes
DCKH3 IeTau U Ipyrie UCXOAHbIe JaHHbIe
BapHaHTa CTdHKAa
1
o
s b
4
1.1 Ot6pabarsiBaerca noeepxHocTs guamerpom di = 50mMM; kBanuTer 16K20
TouHocTH — 9, £, = 500mm, £5= 200mm
1.2 ObpabareiBaeTca noeepxHocTs AnaMerpom d; = 50MM; Keanurer 3E153
TouHoCTH — 7, £;=500mm, £5= 200Mm
1.3 O6pabarsiBaeTca NoBepxHOCTL guamerpom d, Ha pnuse £ 3E153
do= 40mm, 2= 30MM, KBATHTET TOUHOCTH — 7
[pumeuanme: MpuHa wuMdoBansHoro Kpyra bonsiue £,
=)
=
2
— — - =
o
| b b
12
21 ObpabarkiBaeTcd KOHHYECKad NOBEPXHOCTE JMHHOIMH £3;
do= 40mm, di;=50mm, £5=50mm, £,= 350mm, 16K20
25 KBAJIUTET TOMHOCTH — 9
’ Obpabareisatores noeepxHocty guamerpom d,, ds KoHMueckas 1722
noeepxHocts) dsHa gnuHe Lo di= 30mm, d: = 40mm, ds= 50mm, £
= 220mm; £2 = 30mm, £5 = 50mmMm, €2 = 100MMm.
23 KeanureT TouHocty — 9
ObpabarsizaroTeA NoBepxXHOCTH AuameTpom di, dx (KoHHuecKan
NOBEPXHOCTE), dyHa e L d; = 30mm, d,= 406w, dy =50mm, 16K20D3
£y = 220mm; €2 = 30mna, £5 = 50Mm, L2 = 100Mmm
Ksanurer TouHocti — 8

1. BBINOTHUTE TOPSIOK MOATOTOBKU CTaHKA, MPUHIIMII pacyeTa MapaMeTpoB

XO/J PABOTHBI:

HACTPOWKH M HAJIAJIKA CTaHKA, OIIEHKU ()OPMHUPOBAHUS TTOTPEITHOCTH.

2. OHpe)IeJ'II/ITB TCXHOJIOTHYCCKUEC BO3MOXHOCTH,

TCXHUYCCKHUC

XapaKTCPUCTUKHU U KOMIIOHOBKY CTaHKa COIJIACHO BAPUAHTY 3aJIlaHU:.

3. BuInmoaHuTh omnMcaHue nopsaakKa IIOATOTOBKHM CTAdHKAa K BBbIIOJIHCHHIO

3aJIaHHOM TEXHOJIOTMYECKO omnepanuu (MpUCIoCcOOIeHHE, PEXYLUIUH HHCTPYMEHT,

METO/]l YCTAaHOBKHU U 3aKPEIUICHUS), COCTaBUTh CXeMY 00paOOTKH.

4. Onpeaenutb GopMooOpa3yIolue U APYTUe UCTIOTHUTEIbHbIE ABUKEHUSI.

5. BbINONHUTE HEOOXOAUMBIE PACUETHI, HACTPOUKY U HAJAJKy CTAHKA.
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6. Brimonuuts aHanu3 GopMHUPOBAHUS TOTPEIIHOCTU 0OPAOOTKH.

7. Cpenath BBIBOJ IO BBITIOJIHEHHOU paboTe.
IMPAKTUYECKAS PABOTA 2

Ha3Banue npakTudeckoii padorni: Beibop mpubopor mis 0e3pa3zdopHOTo
JTMATHOCTHPOBAHUS COCTOSTHUSI CTAHKOB TPOTSIKHBIX, NUIH(POBATGHBIX U TOKAPHBIX
rpymmn

Heas padorsi: DopmupoBanue yMmeHui BbIOOpa MpuOOpoB 1iist 6e3pa300opHOTo
JMarHOCTUPOBAHUS 000pYI0OBaHMUSI.

yYMEeHMSA:

- aHAJIM3UPOBATh KOHCTPYKTHUBHO-TEXHOJIOTMYECKUE CBOMCTBA JIETAIM, UCXOMIS
13 €€ CIIY>KeOHOTr0 Ha3HAYCHUSI;

- ToI0UpaTh KOHKPETHBIC MIPUOOPHI JIJISI AMATHOCTUKUA 000PYI0BAHNS;

- OTIPEICIISITh HEUCIIPABHOCTH O00PY/I0BAHMUS;

- 0bOPMIISITH TEXHOJIOTHYECKYIO IOKYMEHTAIIUIO.

3HAHMSA (AKTyaJau3anms):

- CIy>keOHO€ Ha3HAYeHUE M KOHCTPYKTHUBHO-TEXHOJIOTUYECKUE MPU3HAKU
JeTanu,

- BUJIbI JIe(hopMalinii;

- YCJIOBUS MPOYHOCTH,

- MPUHITUT paOOTHI MPUOOPOB MIJIsI JUATHOCTUKHU 000PYIOBAHMS;

- METOIbl TEXHUYECKOTO KOHTPOJIS;

Teopernueckuit MaTepua:

bespazbopHas quarHoctrka 000pyI0BaHHUS

PeMOHT CTaHKOB OBIBAaCT TEKYIIUM WM ILJIAHOBO-TIPEAYTIPEIUTCIIBHBIM.
Texymuii peMOHT CBSI3aH € TIOJIOMKOI 000py0BaHUs, Kak cBepruMmcs dhaktoM. Jlaxe
€CJIM CTaHOK paboTaeT, OMBITHBINA OMepaTop MO0 KOCBEHHBIM MPU3HAKaM (HETOYHOCTH
00paboTKM, MIyMy, BHOpallMd M TaK Jajiee) ONpeaAesisieT, 4YTO OO0OpyI0BaHHUE

HYX/1aeTCsd B CPOYHOM peMoHTe. [IITaHOBBIM PEMOHT OCYIIECTBISIIOT MO 3apaHee
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COCTaBJIEHHOMY I'pa(uKy, paCCUMTaHHOMY 10 BEPOSTHOCTHOM MOJIENH OTKAa3a y3JIO0B,
TaK Ha3bIBAEMOMY, BPEMEHHOMY PECYpPCY Ha OTKa3.

Takol moAX0A MPUBOJUT K CYLIECTBEHHOMY YIOPOKAHHUIO IKCILTyaTallUOHHBIX
pacxonoB. CHENMATUCTBl CUUTAIOT, YTO CyMMAapHbIE TpaTbl Ha pPEMOHT H
00CITy’)KMBaHHUE 3a BECh CPOK GKM3HW» CTAHKOB — OT ITyCKa JI0 CIIMCAHUsl — B Pa3bl
MIPEBBIIIAIOT IEPBOHAYAIBHYIO) CTOUMOCTb.

W3BecTHO, YTO paHHSS JUArHOCTHKA 3a0ojieBaHus oOjeryaer jgedeHue. To xe
caMO€ MOYHO CKa3aTh U O MalIMHOCTPOUTEIILHOM O0OpYJOBaHUU. 3a4aCTyI0 HYKHO
JUIIb TOATAHYTh TallKy WM TOMEHSATh KOMEEUYHBbIH NOJUIMIIHUK, YTOOBI
OpeJOTBPAaTUTh BHOpAIMOHHOE pa3pylIeHHE JABUratens. bblBaeT W Tak, 4YTO
JOPOTOCTOSIIAsT  TUIAHOBO-TIPEAYIIPEANTENIbHA OCTaHOBKAa U pa30opKa CTaHKa
OKa3bIBAIOTCS M3JIMIIHUMHA — CTAHOK B HJCAJIBbHOM COCTOSHMHM. BbpIBOI mpocT —
Hy>KHasi Hejoporasi 0e3pa300pHast TMarHOCTHKA.

Bubponnarnoctuka

B stom mmane, 0e3ycliOBHO, MOY4YMUTENEH OMBIT TakuxX crpaH, kak CIIIA,
Anonusa, AHrmus u @paHuus, KOTOpPbIE HAa CBOMX MAalIMHOCTPOUTEIIBHBIX,
aBTOMOOWMJIbHBIX, PaKETHO-KOCMHUYECKMX 3aBOJaX YXKe JaBHO M  YCIIELIHO
OCYLIECTBJISIIOT PEMOHT CTAHKOB MO (PAKTUYECKOMY COCTOsSIHMIO. CrnenuanbHbie
TEXHUYECKHUE CITy>KObI OLIEHUBAIOT COCTOSIHME CTaHKOB 0e3 pa30opku. EcrecTBeHHbIE
IUTFOCBI  TaKOro TMOAXOZa 3aKIIOYalOTCS HE TOJIBKO B TOYHOM IPOTHO3MPOBAHUU
BpeMEHU 0e3aBapuiHOMN SKCIUTyaTallid, HO U B BO3MOKHOCTH 3apaHee 3aKa3bIBaTh
TOJIBKO HYHBIE JI€TaJIH.

HaunGonee neiicTBEHHBIM U TIPOCTHIM CIIOCOOOM SIBJISIETCS BUOPOAMATHOCTHKA.
JIto60i1 CcTaHOK NpencTaBiIeT COOOM CIIOKHYI0 KHHEMAaTHYECKYI0 CHUCTEMY CO
MHO’KECTBOM JIBIXKYIIMXCs nap. Pabora r000i1 1BHKYyIIIEHCS 1eTanu cTaHKa, Oy1b TO
NOJIIUITHAKY, WIECTepHU, MepeNayd, Bajbl, IIMUHAEIW, JaXe Talku W BUHTHI,
COMPOBOXK/IAETCS ONpeIeTIeHHON BuOpaleil, Tounee e€ GU3n4ecKuMu napameTpaMu
—  aMIUTUTYJ0M  BHOpoONEpeMelIeHns, BHUOPOCKOPOCThIO, BUOPOYCKOPEHUEM,
NEpUOAOM KosieOaHUs WM 4acTOTOW. 3MeHeHue reomeTpuu 3THX AeTajeil u/uiu

YCIIOBUH 3KCIUTyaTallly Cpasy K€ MPUBOJUT K U3MEHEHHUIO0 BUOPOXapaKTEPUCTUK. DTO
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0a3oBbId  mpuHIUI ~ Oe3pa3dbopHOM  BuUOpoauarHocTUKHM. C  MOMOIIBIO
CHEIMATbHBIX TPUOOPOB  aKCEJICPOMETPOB B KOHTPOJIBHBIX ~ TOYKaxX  CTaHKa
PETHCTPUPYIOT TEKYIIUE TMapaMeTphl BHOpallMd ¥ CPAaBHUBAIOT WX C 0a30BBIMH,

COOTBETCTBYIOIIIMMH HOPMaJIbHOU padoTe.

Pucynok 1 - Hemenkuii TeruioBuzop Testo 880

OTKIIOHEHME — W €CTh NpPEeAMET WCCIEOBaHUS IS CIEIHAIUCTa TI0
JTUATHOCTHKH.

Kak mpaBuino, OPUMEHSIOT MbE30PE3UCTOPHBIE AKCEICPOMETPhI, KOTOPHIE
OTJIMYAIOTCA IMIMPOKUM JHAna3zoHOM u3MepseMbIx 4acToT (oT coteH ['ip mo 130 k[ 'm).
B mnocnennee BpeMsi Bc€ uyaille MCHOJB3YIOT aKCEIEPOMETPhl Ha MEPEMEHHBIX
KoHaeHcaTopax. [Tonyyaemas nndopmarust o6padaTeiBaeTCsl TMO0 HEMOCPEACTBEHHO
nporpammaTopoM ctanka YITY unu B ciennaibHOM J1abopaTopuu.

Eme omun cnoco6 6e3pa3bopHoil muarHoCTHKU cTaHkoB ¢ YIIY momyuwnn
Ha3BaHUE METOJ OIICHKH COTJIACOBAHHOCTH PaboThl mpuBojia. C MOMOIIBIO OMTHKO-
MEXaHUYCCKUX TMPUOOPOB BBICOKOW TOYHOCTH OMPEIACIAIOT TaK Ha3bIBACMYIO
HEKPYTJIOCTh CTaHKa. To eCTh IPH MaKCUMAIBHOU HArpy3Ke KOHTPOJIUPYIOT MPUBOJIBI
CTaHKa TPH IPOXO0JEC HWHCTPYMEHTOM KPYroBOW TpaeKTopuu. MeToa OCHOBaH Ha
W3YYEHUW  OTKJIIOHEHWH OT WACAIBHOTO Kpyra M  TIO3BOJISET  BBHISIBHTH
paccoriacoBaHHOCTh CKOpOCTer npuBoaoB mo ocsiM X u Y. Ilo mapamerpam
HEKPYTJIOCTH  CHEUUATUCThl  ONPEACNSIOT JIOMTHl MO  KaXJAOW  KOOpAMHATE,

HETIePNEHANKYJSIPHOCT, M HE TMapajuIebHOCTh OCed, OOKOBbIE JIO(PTHI
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HECOOTBETCTBUE CKOPOCTEH MPHUBOJOB TEXHUYECKUM TpeboBaHusiM. OcTajibHOE —
710 KOMITBIOTEPHOM TEXHUKM W OOpabOTKH, KOTOpass M BBIIACT HEOOXOAHMbIC
PEKOMEHJAllMU 110 YCTPAHEHUIO HEUCITPABHOCTEM.

Jlnst 6e3pa300pHO TMarHOCTUKU CTAHKOB MOAXOAUT U YCHENTHO MPUMEHSIETCS
KOHTPOJIb HH(GPAKPACHOTO MOl 000pyAOBaHUS B paOOTAIOIIEM PEXXUME. Y BETUUCHHE
TPEHUsI B OAIIUITHUKAX, 14 U B IPYTUX JABUKYIIHUXCS y3J1aX, MPUBOJUT K JJOKAJIbHOMY
YBEJIMYECHHUIO TeMmIiepaTypbl. To ke camoe MOXKHO CKa3aTb U 00 JJIEKTPOHUKE U
ANEKTPOTEXHUKE. TaM HapylleHHe pexuMa 3IIEKTPOIPOBOJHOCTH, KakK IPABHIIO,
conpoBoxaaeTcs neperpeBomM. C MoMoIibio TEIIOBU30POB MOIYyYar0T HHPPaKpacHbIe
TEPMOTPaMMBbI, KOTOpbIE O0003HAYAIOT «IOPAXEHHBIE» — aBapHUilHbIe W/WIH
MpeaaBapUitHbIE COCTOSHUS Y3JI0B CTaHKA.

WUneanbHbiM cpeACTBOM 1Jisi 0e3pa300pHON JMArHOCTUKH CTAaHKOB MOTYT
CIIY>KUTh TEXHUUYECKHUE IHAOCKOMBI. BooO111e, 1715 BBIABICHUS JIbBUHOU JOJIA TTOJIOMOK
JOCTATOYHO BHU3YAJIHOIO OCMOTpa J€Taleil U y3J0B, K KOTOPbIM HET MPSMOIO
nocryna. Iyt cnpaBku, SHAOCKON B OYKBAJIBHOM CMBICTIE TIEPEBOJAUTCS C TPEUYECKOTO

A3bIKA, KAK BHYyTPEHHUH OCMOTD.

Pucynok 2 - Dupockon Texuudeckuit rudkuit OTT: 1— okysp ¢
JTUOTITPUHUHBIM KOJIBLIOM; 2 — PYYKH YIIPaBJICHUS AUCTAIBHOMN YacThIO; 3 — KOPIYC;
4 — CBETOBOJT OCBEIICHUS; 5 — Pa3beM JIJIsl TOAKITFOYCHHS K OCBETUTENIO 6 —

pabouast 4acTh / — AUCTaIbHAs YacTh

Takum 00pa3oM, COBpEMEHHbBIE TEXHUYECKHUE CPENICTBA MO3BOJISIOT MPOBOIUTH
0e3pa300pHYI0 AMATHOCTUKY CTAHKOB MPH BeChbMa HE3HAYUTEILHBIX MTEPBOHAYAIBHBIX

3aTparax Ha HEOOXO0UMbIe MPUOOPHI U TEXHUKY.
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3apanue: BrwiOpate mnpubopsl misi 0e3pa300pHOr0 JAHMArHOCTUPOBAHUS
COCTOSIHUSI CTAHKOB TIPOTSDKHBIX, TH(OBATLHBIX U TOKAPHBIX TPYTIIL.
XOJ PABOTHI:
1.  Osnakomurcs ¢ (TOCT 34479-2018);

2. Onpenenuthb KOHTPOJIUPYEMBbIEC JTHarHOCTUYECKHE napaMeTphl
000pynOBaHUS;

3. OrnpenenuTs METOIbI KOHTPOJISI 000PY/I0BaHMUS,

4, BriOpath cpencTBa TEXHUUECKON TUArHOCTHUKY;

5. 3anoJIHUTh Ta0JIHITY;
I;E::ﬁggfﬁiecﬁiz MeTtobl CpencTBa KOHTPOJISI TEXHUYECKOU

HapamMeTpel KOHTPOJISt JIMAarHOCTHKH
KauectBO JInneitnpie u | KoHleBbie BBIKJIIOUATEIIH, JIATYNKHU
(YHKITMOHUPOBAHUS | YTJIOBBIC JMHEMHBIX M YTJIOBBIX IEPEMEIICHUN Ha
(obOmogeHue MEPEMEIIICHHS] | OCHOBE MHAYKIIMOHHBIX M €MKOCTHBIX
r€OMETPUYECKOU npeo0pa3oBaHuUi, JIa3epHbIE
(bopMmbl, TOKa3zaTens UHTEPPEPOMETPBI,  (POTOIIEKTPUUECKHE,
IEPOXOBATOCTHU TEH30PE3UCTUBHBIC u
MOBEPXHOCTH U MOTEHIITMOMETPUUECKHUE JATUYUKHU
pa3MepoB,
3aJITaHHBIX
YEePTEKOM)

6. Cnenarb BBIBOJ 1O BBIIIOJIHEHHON padoTe.
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INPAKTHYECKAS PABOTA 3

Ha3Banue npakTuyeckoii pa6otrbi: Pacuér Tpy10€MKOCTH pEMOHTHBIX pabOT
Ha [PUMEPE METAIUIOPEXKYILIETO CTaHKA

Heab padorbl: POpMUPOBAHME YMEHUW PACCUUTHIBATH TPYAOEMKOCTH
PEMOHTHBIX pabOT METALTOPEKYIIUX CTAHKOB.

YMEHMUS

- PaCCUUTHIBATH KOJIMYECTBO PEMOHTOB OJHOTUITHOIO 000PY/I0BaHUS,

- IOJI30BATHCS CTAHIAPTAMU;

- aHAJIM3UPOBATh UCXOHBIC TAHHBIE /I PEMOHTa 000PY/I0BaHUS;

- ONIPENENATh  IOCIIEOBATENBHOCTh  pacueTa  TPYNOEMKOCTH  PEMOHTA
000pynOBaHUS;

- BBITIOJIHATD PAacyeThl, CBSA3aHHBIC C HAIAJKOW pabOThl METAJLUIOPEKYIIETO U
aJAIUTUBHOTO 00OPYAOBAHMUS.

3HAHUA (AKTyaJIM3a1us)

- METOJIMKAPaCUYETOB TPYAOEMKOCTH pEMOHTa 000pYA0BaHNUS;

- THUIOBBIE TEXHOJIOTUYECKUE ONIEPALIUY;

- MOCJIEIOBATEILHOCTh ~ BBIMIOJHEHUST PabOThl TMpPU  HEUCHPABHOCTH
000pynOBaHUS;

- tpedoBanuss ECKJ wu ECTJ k odopmieHUIO TEXHUYECKOU
JOKYMEHTAIINH.

Teopernuecknii MaTepuaJ:

B npouecce paboThl OTJENbHBIE YaCTH MAIIMH U 000PYIOBaHUS MTOABEPratoOTCs
u3Hocy. BoccranoBnenne ux pabOTOCHOCOOHOCTH M 3KCIUTyaTallMOHHBIX CBOWCTB
JIOCTUTaeTCs MyTEM PEMOHTA, IKCIUTyaTalue u yxoaom 3a obopyaoBanreM. OCHOBY
JUIS 3TOr0 Ha MPOMBIIUICHHBIX NPEANPUATHSIX COCTABISIET CUCTEMA TEXHUYECKOTO
oOCny’)KMBaHUSI U PEMOHTAa OCHOBHBIX (OHIOB, TMpeACTaBisIOLIas  COOOM
COBOKYITHOCTb B3aMMOCBSI3aHHBIX MOJIOXKEHUW, CPEACTB, OPraHU3ALMOHHBIX PEILICHUH,
HaIlPaBJIEHHBIX HA MOJJIEPKAHUE M BOCCTAHOBJIICHHE KAa4YECTBA AKCILTyaTUPYEMBIX
MAaIlIuH, MEXaHU3MOB, COOPY>KEHUM, 3[IaHUI U IPYTUX JIEMEHTOB OCHOBHBIX (DOH/IOB.

Benymiyro ¢bopMmy crucTeMbl TEXHHYECKOTO OOCTY>KMBAHHS M PEMOHTAa TEXHUKHA Ha
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IPEANPUATUAX IPOMBILLJIEHHOCTH COCTaBIISIET cucrema IJIAHOBO-
npeaynpeauTesbHoro peMonta ooopyaoBanus (I111P).

Cuctemsbl [IITP o6opynoBanus pa3pabaTbiBalOTCS AJsl PA3IUYHBIX OTpaciei
IPOMBIIIJIEHHOCTH C Y4Y€TOM YyCJHOBUH ero skcruryaranuu. Cucrema IIITP momxna
oOecrnieunBaTh MOJIepKaHUEe 00OPYIOBAaHUS B MCIPABHOM COCTOSHUH, €TO TMOJIHYIO
paboTOCIIOCOOHOCTh M MAaKCUMAaJIbHYIO MPOU3BOAMTENHHOCTE. OCHOBHOHM 3amayeit
cuctembl [II1P sBisieTcss MakcUMalbHOE Y/UIMHEHHE CPOKOB CITY>KObI OTIIEIBHBIX
JeTaje, y3J10B 1 000pyJOBaHUS B LIETIOM, CHCTEMATHYECKOE CHUKEHUE CTOMMOCTH U
NOBBIIICHNE KAYE€CTBA PEMOHTA.

IIpu  BHempenun  cucremsl  [IIIP  ocywmecTBisitorcs  cienyromue
OpraHU3alMOHHO-TEXHUYECKUE MEPOIPUSITHSL:

a) MHBEeHTapu3aus (yuer) obopynoBanus, noanexariiero [I1P;

0) macropTu3anusi 000pyJ0OBaHUS C ONpPEAEICHUEM TEXHUYECKOTO COCTOSHUS
arperara (MalllHbl);

B) OIpe/ieJICHUE BUJIOB PEMOHTHBIX pabOT U UX OMHUCAHHUE;

I') ONpeAesieHuEe MPOJIOJKUTEbHOCTH PEMOHTHBIX LHKIOB, MEXKPEMOHTHBIX
HNEPUO/IOB, CTPYKTYpPhl PEMOHTHOIO LHMKJIA JUIsi pa3HOro BuJa 00OpYIOBaHHUA,
KAaTeropuu CI0KHOCTU PEMOHTA;

1) OpraHu3alus CHUCTEMATHYECKOro ydeTa paboThl 00OpY/IOBaHHS, pacxoja
3alacHbIX YacTel 1 MaTEpUaIOB Ha HKCILTYaTallM0 U PEMOHT;

Cucrema IIIIP - 370 KOMIUIEKC IUIAHUPYEMBIX OPraHU3alHOHHO-TEXHUYECKUX
MEpPOIPUATHI TIO0 YXOIy, Haa30py, OOCIYKMBAaHMIO W PEMOHTY O0OOpPYIOBAHMIL.
Meponpusatust HOCAT TPeIynpeIuTeIbHBIN XapakTep, T.e. Mociae OTPA0OTKH Kaxa0n
eAUHUIEH 000pYOBaHUS ONMPENEICHHOIO0 KOJWYECTBA BPEMEHU MPOU3BOISATCS €ro
npo(dUIaKTUYECKHE OCMOTPHI U TUIAHOBBIE PEMOHTHBI: Majble, CPEAHHE, KallUTalbHbIE.

YepenoBanue M MEPUOJAMYHOCTH PEMOHTOB OINpPEAENSIeTCS Ha3HAYCHUEM
000pyI0BaHUsl, €ro0 KOHCTPYKTHUBHBIMM W PEMOHTHBIMHU OCOOEHHOCTSIMHU, a TaKKe
YCJOBHSIMU IKCILTYaTALMH.

[ITTP o6opynoBanust npeaycMaTpUBaeT BHIMOJIHEHUE CIIETYIOUIMX PadoT:

- MCKPCMOHTHOC O6CJ'Iy>KI/IBaHI/Ie;
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- IEPUOJINYECKUE OCMOTPBIL;

- IEPUOINYECKUE TIJITAHOBBIE PEMOHTBI: MaJjlble, CPETHUE, KallUTaJIbHbIC.

CtpyKTypa pEMOHTHOTO IIUKJIA - MOPSI0K YepEOBAHUS BCEX BUJOB PEMOHTA B
NEPHUOJ MEXKIY ABYMS KallUTAIbHBIMU PEMOHTAMHU (B PEMOHTHOM IIUKIIE).

MexpeMOHTHOE O00CTy)KHMBaHHWE - 3TO IOBCEIHEBHBIM YXOJI W HAA30p 3a
000py/nOBaHUEM, MPOBEJCHUE PEryJMPOBOK M PEMOHTHBIX PabOT B MEPHOJI €ro
AKCIUTyaTaly 0e3 HapylIeHus mpolecca Nporu3BoaAcTBa. OHO BBITIOJIHAETCS BO BpeMs
nepepbIBOB B paboTe 00opyoBaHUs (B HEpaOOUME CMEHbI, Ha CTBIKE CMEH W T.1.)
JIEKYPHBIM MIEPCOHATIOM PEMOHTHOMU CITY>KOBI 11€Xa.

[leproguyeckre OCMOTPBI - OCMOTPbI, IPOMBIBKH, UCIIBITAHUSI HA TOYHOCTh U
npourie NpopuiaKTUIECKUE ONepalru, IPOBOIUMBIC 10 MJIaHY Yepe3 OMpeAeIeHHOE
KOJIMYECTBO OTPaOOTaHHBIX 00OPYIOBAHUEM HaCOB.

[lepponnyeckre TUIAHOBBIE PEMOHTHI JEJISAT HA MaJlbld, CPEIHHU U
KaluTaJbHbIA PEMOHTHI.

Mautblii pEMOHT - A€TaJbHbIM OCMOTpP, CMEHA U 3aME€HA U3HOCHUBLINXCS YaCTEM,
BBISIBJICHUE JI€TaJIel, TPEOYIOIIMX 3aMEHbl Mpu OJKalIieM IUIaHOBOM PEMOHTE
(cpemneM, KanmuTaIbHOM) M COCTaBlieHHE AE(PEKTHON BEJOMOCTH JUIsl HETO (PEMOHTA),
MpOBEpPKa Ha TOUHOCTh, UCIIBITAHUE 000PYIOBAHMUS.

CpenHuii peMOHT- JETAIbHBIA OCMOTP, OTIEIBHBIX Y3J0B, W3HOCHUBIIUXCA
JieTaje, MpoBepKa Ha TOYHOCTH Mepe]] pa300pKOi U ToCIie PEMOHTA.

KanuTtaneHbIll peMOHT - TIOJTHAsI pa30opka 000pyI0BaHUS U Y3JIOB, AETaIbHbIN
OCMOTp, MPOMBIBKA, MPOTUPKA, 3aME€HAa M BOCCTAHOBJIEHUE JETaJIeil, MpOBEpKa Ha
TEXHOJIOTUYECKYIO TOYHOCTH 00paboTKH, BOCCTaHOBJICHUE MOIIHOCTH,
MIPOU3BOJAUTEIILHOCTH IO cTaHgapraM u TY.

[IITP ocymectBusieTcss mo maHy-rpaduky, pa3pabOoTaHHOMY Ha OCHOBE
HopMmatuBoB [1I1P:

- IPOJIOJKUTEIILHOCTA PEMOHTHOTO 1UKJIA;

- IPOJOJKUTEIIBHOCTH MEKPEMOHTHBIX U MEKOCMOTPOBBIX LIUKJIOB;

- IPOJOJIKUTEIIBHOCTH PEMOHTOB;

- kateropuil peMoHTHO# cioxHocTH (KPC);
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- TPYIOEMKOCTH U MaTEPUATIOEMKOCTH PEMOHTHBIX padoT.

PeMOHTHBIN UK - 3TO nepuo1 paboThl 000PYAOBaHMS OT Havajia BBOJA €r0 B
AKCIUTYaTalMIo JI0 MEPBOTO KAMUTAJIBHOTO PEMOHTA, WM MEPHOJ PadOThl MEKITY
IBYMsI KallUTaJIbHBIMU peMOHTaMU. CTpYKTypa PEMOHTHOTO LHKJA - 3TO MOPSIAOK
Yyepe0BaHus PEMOHTOB U OCMOTPOB, 3aBUCAIIUX OT THUIIA 000PYI0BAHUS, CTEIIEHU €TI0
3arpy3Ku, BO3pacTa, KOHCTPYKTUBHBIX OCOOCHHOCTEH U YCIIOBUM SKCILTyaTalUu.

Kareropust pemontnoit cnoxxknoctu (KPC) mpucBamBaercss Kakaoil eauHuIe
o0opynoBanusi. B kadecTBe peMOHTHOM eauHuubl npuHatra 1/11 Tpymoemkoctu
KaUTaJIbHOTO PEMOHTAa TOKAapHO-BUHTOpPE3HOro crtaHka 16K20, oTHOcsmierocs k
OJIMHHAJATOMN TPYIIIIE CIOKHOCTH.

JInst eAMHUIIBI PEMOHTHOM CJIOKHOCTH pacCUMTaHbl HOPMATHUBBI B 4Hacax Jist
PEMOHTOB 110 BUJiaM pabdoT:

- CIIeCapHbIE;

- CTAHOYHBIE;

- mpoune (OKpacouyHbIe, CBAPOUYHBIC U JP.).

Kareropuss peMOHTHON CJHOKHOCTH [JIi MEXAHUYECKOM M JJIEKTPUYECKON
gacTeil 000pyA0BaHMS PaCCUNUTHIBAIOTCS OTACIBHO.

Crpyxkrypa IIIIP:

1. 6 — nepuoaHas (s ctaHKoB mocie 1968 roma BeIMycKa.)

K-Mi-M-C1- M1-M3-Cy- M1-M»-K

2. 9 — nepuoanas (a1t crankoB J10 1968 roaa BeITyCKa.)

K-Mi-M,-C- M1-M; -K

3. K-T1-T2-Ts-T4-K - nnst ctankoB y kotopbix menkuid (M) u cpennuii (C)
PEMOHT MPUOIUZUTEIIBHO OJMHAKOBBI IO CIIOKHOCTH

M+C=T

CTpyKTypbl pEMOHTHBIX ITUKJIOB. Pacuer TpyJ10eMKOCTH PEMOHTHBIX padOT Ha
npumepe cranka moa. 16K20 TI (R = 20/12), 6M82I1I (R= 18/14), 5140 (R=10/6,5).

PeMOHTHBIM 1HWKI — TMOBTOPSIONIASCS COBOKYIMHOCTh Ppa3IMYHBIX BHUIOB
IUIAHOBOT'O peMOHTa. PEMOHTHBIN IIUKJIT ONpeeNsieTCs] M3roTOBUTENEM 000PYI0BaHUS

" aaallTHPYCTCA MPCANPHUATHEM 1101 CBOU YCJIIOBUS SKCILTyaTalluU.
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CrpykTrypa LMKIa — 3TO 3aJaHHBIA MEPEYEHb W UYEPEAOBAHHUE IIJIAHOBBIX
PEMOHTOB BHYTpH LIMKJIA.

Kaxxnas rpymnma o00pyIoBaHHS MMEET CBOKO CTPYKTYPY PEMOHTHOIO ITMKJIA.
Hampumep, cTpykTypa peMOHTHOTO IHHKJIAa JJisi TOKApHBIX, (PE3epHBIX U APYTrHX
METAIIOPEKYIIUX CTAaHKOB ¢ Maccoit oT 10 1o 100 T. BKIIIOYAET : OJIUH KaUTaJIbHBIN,
IIATh TEKYLIUX PEMOHTOB U 12 0CMOTPOB, a I TEX )K€ CTAaHKOB ¢ Maccou cebie 100
T. - OAWH KalUTAJIbHBIM, MECTh TEKyIIUX peMOHTOB M 21 ocmorp. Ha ocHoBe
PEMOHTHBIX HOPMAaTHBOB U pE3YyJbTAaTOB TEXHUYECKOTO OCMOTpa O0OpYHOBAHMS
COCTABJISIFOTCSL TOJOBOM, KBapTaIbHBIM M MECSYHBIA TUIAaHBI U TPaQUKU PEMOHTHBIX
pabor.

TpynoeMKOCTh peMOHTa UMEET €AUHYIO CTPYKTYpY 3a 0a3y KOTOpOM NMpHUHSTA
yCIIOBHAsl €AMHMIIA — €IUHUIA CIOXHOCTH peMOHTa oOo3Hadaercs OykBoil “R” u
coctout u3 Rmex. u Ranekrp.

- EnuHMna pEeMOHTHOM CIIOKHOCTM TPUCBAMBACTCS KAXIOW EIUHHUIIE
obopynoBanusi. B kadecTBe pemMOHTHOW eauHuUII mpuHata 1/11 TpymoemMkoctu
KaluTaJbHOIO PEMOHTAa TOKAPHO-BUHTOpe3HOro craHka |6K20, oTHocsamerocs k
OJIMHHAATOMN TPYIIIIE CIOKHOCTH.

- EquHuna peMOHTHOM CHOKHOCTH JJISI MEXaHUYECKOU U DJIEKTPUUECKOM YacTen
000pyI0BaHUsI PACCUUTHIBAIOTCS OTIEIBHO.

- Jlma xaxmoro Buga oOOPYIOBaHUS YCTAHABIMBAECTCS HOPMATHBHAs
JUTUTEIIbHOCTh PEMOHTHOT'O LIUKJIA.

Rwmex mia cranka 16K20

K - kanuTaneHbiil peMoHT R = 20 nHel

C - cpegnuii pemoHT 0,6R = 12 nHei

M - masnbiii pemoHT 0,25R =5 nHeit

Roanexrp. Jnsa cranka 16K20

JInsi eMMHULBI PEMOHTHOM CIIOKHOCTH PAacCUMTaHbl HOPMATUBBI B yacax st
PEMOHTOB 110 BUJaM padoT:

1 emununa = 35 Hopmo-uacam (23 waca UIsi MEXaHUYECKOM YacTH

o0opynoBaHus, 12 4acoB JJ1sl 3IEKTPUUECKON YaCTH)
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Ta6muma 1 Hopmbl paboThl ¢ 0JHOM PEMOHTHOW €TMHUIICH

OcmMmoTp
[TpomeiBka || [IpoBepka Ha Hene Tex
Hanmenosa KaK TOYHOCTH KaK PE 1 Oemo Y Kannransn
KAl TaJIbH ui .
HUE CaMOCTOSATEIb || CAMOCTOSTEIh TP BI PEMOHT
BIM PEMOHT
Hasl OTiepallysl | Hasl OTIepalysl
PEMOHTOM
Crnecapnbie 0,35 0.4 0.75
paboThI
CraHouHble i i 0.1 0.1
paboThI
[Ipoune i i ) ) 0.1
paboThI
Bcero 0,35 0,4 1,1 085 | 6,1
Tabnuia 2 HopMaTuBbl pEMOHTHBIX padoT
Bun pemonTa B OJIHy CMEHY JIBE CMEHBI TPU CMEHBI
Texkymmi 0,25 0,14 0,1
KanuransHbIi 0,54 0,41

B 3aBucumoctu oOT CANHUIIBI

IPUHUMAETCSI COCTaB PEMOHTHOM OpHUTaIbl:

Jlo 6 equnHUIl — 2 yeloBeKa

Ot 6 10 12 equHUIl — 3 YeJIOBEKA

Ot 12 no 18 enunnn — 4 yenoBeka

PEMOHTHOM  CJIOKHOCTH  OOOpYAOBaHUS

B o6mem ciydae Bpemsi npeObiBaHusI 000pyI0BaHUsI B peMOHTe TpeM MOKeT

OBITH OTIpeieNIeHO 10 hopMyJie

Tpem = tpem R/b tcm Kem K,

rac tpeM - HOpMa BPpCMCHHU Ha CJIICCAPHBIC pa6OTI>I Ha OJHY pCMOHTHYIO CANHUILY

JAHHOTO BUJa PEMOHTA;

R - equHuUIa CIIOKHOCTH pEeMOHTa 000PY/I0BAHMUS;

b - yrc0 0THOBpEMEHHO pabOTAIOIINX Cllecapell B CMEHE;

tcMm - IMPOAOJKUTCIIbBHOCTE CMCHEI,

Keum - koo duimenT cMeHHOCTH pabOThl PEMOHTHBIX pab0YMX;

KH - k03 puirieHT BEINOTHEHUSI HOPM PEMOHTHBIMHU PaOOYMMH.
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I[JII/ITCJIBHOCTB PEMOHTHOI'O IHKJIAa 3aBUCHUT OT 0COOCHHOCTEH KOHCTPYKIIMH

000pyI0BaHUsl, YCIOBUM €ro 3KCIUTyaTallud U Apyrux (axtopoB. s pa3inyHbIX

BUJIOB OO0OpYJOBaHUS OHAa MOXKET CYIIECTBEHHO OTiIuyaTbca. Hampumep, s

MeTaJlIopexyIero odopyaoBanust ona coctasiser 26000 4. , 111 KOBOYHBIX MAaIlIlMH

¥ Ky3HEYHO-TIpecCOBbIX aBTOMaTtoB - 11700 4., ang JIUTeHHBIX U (POPMOBOUHBIX

KOHBerepoB - 9500 4. , u T.4.

3apanme: Omnpenenure roJoBO 00beM PEMOHTHBIX PabOT, pyKOBOJICTBYSCH

CICAYyIONIMMH JAHHBIMU.

[lokazaTrenu

1. KommuecTBO peMOHTOB OJJHOTHITHOTO 00OPYI0BAHHUS 110
rpaduxy I1I1P:

a) KalmuTaIbHBIX 1
0) TeKyIx 9
2. Tpy10€MKOCTh PEMOHTOB (4eJ1.4ac)
a) KalmMTaIbHBIX 240
0) TeKyImx 36
3. Henpeasuaenusie paboThl (B % K 0011eMy 00beMy padoT) 45
4. Ctpykrypa Tpyao3arpar (B %)
a) ciecapHbie pabOThI 70
0) cTaHOYHBIE 20
B) Ipouune 10
X0/l PABOTHI:
1. O3HaKOMHUTHCS C UICXOOHBIMU JaHHBIMU,
2. Paccuurath 00b€M PEMOHTHBIX palboOT;
Tp=>tk*nk+ Y tt*nt,
rae tk , tt — TpynoeMkocTr peMOHTOB B 4eI0BEKO-4acax;
nk , Nt — KOJIMYECTBO PEMOHTOB.
3. OmpenenuTh TPYAOEMKOCTh HEMNPEIBUIICHHBIX, T.€. BHEIUIAHOBBIX
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PEMOHTOB.
Tp.uan. =Tp * X/ 100,
rje X — IMPOIEHT HEeMPEIBUACHHBIX PEMOHTOB.

4.  OnpenenuThb CTPYKTYpPY TpY103aTparT;

5. Cpenarb BBIBOJ IO BBIIIOJIHEHHOW padoTe.
IHPAKTHUYECKAS PABOTA 4

Ha3Banue npaktuyeckoii padotbi: [IpoBeneHue mycko-HalagouHbIX paboT
¢doTononumepuoro 3D npuHTepa

Heanr pa6orbr: dopmupoBaHve YMEHHM NPOBOJUTH ITyCKO-HAJIAJOUYHbBIE
pabotel ¢porononumeprnoro 3D npuntepa

YMEeHMS:

- o0ecrieuynBaTh 6€30MaCHOCTh PabOT MO HaJIIKe, TTOIHANIATKE U TEXHUYECKOMY
00CITYKUBAaHUIO METAIIOPEXKYIIETO U aAIUTUBHOTO 000Dy IOBaHMUS,

- IPOCKTHPOBATH TEXHOJOTUUECKHE OTIepaIiy;

- BBITIOJIHATD PAcyeThl, CBA3aHHBIC C HAJAJAKOW pabOTHl METAJLUIOPEKYIIETO H
aJIUNTUBHOTO 00OPYI0BAHHS,

3HAHMSA (AKTYyaJaM3anmsi)

- OCHOBHBIC PEXHUMBI pabOTBl  METALIOPSKYIIETO W  AJJAUTHBHOTO
000pynOBaHUS;

- TMpaBWjia BBHITIOJIHEHUS PACUYETOB, CBS3aHHBIX C HATAAKOM pabOThI
METAIIOPEXKYIIETO U aJINTUBHOTO 00Oy IOBaHUS;

- 000pyIOBaHHUE U UHCTPYMEHTHI;

- cnykeOHOe Ha3HAYCHHWE W KOHCTPYKTUBHO-TEXHOJOTUYECKHUE TMPU3HAKU
JeTanu;

- HOPMBI OXpaHbl TpyJa M OEpek)ITMBOTO TPOU3BOJICTBA, B TOM YHUCIE C

ucrnonb3oBanueM SCADA cucrem.
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Teopernuyeckuii MaTepua:
OCHOBHBIE HACTPOVKU
[{enpro kaymOpoBku (oTomomumepHoro 3D-mpuHTepa SBISETCS JOCTHKEHUE

C6aJ'IaHCI/IpOBaHHI>IX 3HAYCHUH TPCX OCHOBHBLIX HACTPOCK:

Pa3pemenue B
II0CKOCTH XY
BpeMst 5KCIO3UIUU OJTHOTO C10s|(T. €. pa3Mep MUKCes
WJIU JIA3€PHOTO
MATHA)

TonmmHa cios
(pa3zpemuienue o ocu Z.)

BPEM OKCITO3NLIMN OJHOI'O CJI0A

Haubonee BaXHBIM MapaMeTpOM SIBISIETCS BpeMsl HKCIO3ULUU OJHOIO CJOA.
OTOT mapaMmeTp ONPENEseT IUTEIbHOCTh CBETOBOM dKCIO3ZHUIMM ISl OHOTO CIOS
neyaraemMo 3D-monenu. /[aHHBIA TepMUH NPUMEHUM K 3D-mpuHTEpaM Ha OCHOBE
texHosorui DLP u LED/LCD, mnockoiabky B TakKuX YCTPOWCTBaX HSKCIO3UIIUU
ITOJBEPIraeTCsl BECh CIOW Cpa3y, B TO BpeMs Kak JazepHele SLA-npunTeps! "pucyror”
Kaxbli ciioi. K nazepHbIM puHTEpaM NOHATHE "BpeMs SKCHO3ULIUH" HANPSIMYIO HE
IIPUMEHSETCS, IOCKOJBKY B TAKHUX YCTPOMCTBAaX IPELYyCMOTPEHA BO3MOKHOCTD
PEryJINPOBATh MOIIHOCTh U CKOPOCTB JIa3epa. Y BEIUYUTh CBETOBYIO dKCIO3ULMIO 3D-
(oTonoaumepa ¢ HTOMOIIBIO JIa3epa MOYKHO JTMOO0 32 CUET YBEJIIMYEHHSI €70 MOIIIHOCTH,
1m0 3a cUeT 3aMeJIEHUs ero paboThI.

HeBepHast HacTpoiika BPEMEHHM S3KCIO3WLHMMU SBJISETCS OAHONW M3 OCHOBHBIX
NpUYMH Heynad mnpu  (GOTONMONMMEpHON medatd. [loMMMO Takoil OYEeBHAHOU
npo0eMbl, Kak MOTeps TOUHOCTH JeTajell M rabapuToB, HEMpPAaBWIIbHAS HACTPOMKa
DKCIO3MLIMM 4YpeBaTa W JPYIMMH HENPUATHBIMU IOCHEACTBUAMU. YUpesMepHO
JUTMTEIIbHAS SKCIO3UIUS OOBIYHO MPUBOJUT K CIEAYIOIIMM NPOOJIeMaM.

[TEPEOBJIYUEHUE

Ot1oT 3 dexT HabmrogaeTCs B TEX ClydasiX, KOrja CBET MPOHUKAET B MaTepUal
CJIMILIKOM TJTyOOKO M TEM CaMbIM HapyIlaeT cOaJaHCUPOBAHHOCTD 3aTBEPAEBAHUA. DTO
MPUBOJUT K TMOTEpPE TOYHOCTH JeTajeil u rabaputoB mo ocu Z. Maible neranu

rneyaraeMon MO/ICJIN MMOJYHYarTCs CJIUMIIKOM OOIBIIMMH.
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Ecnu Bbl 3aMerunu Tako 3(@eKT, yMEHbIIUTE BpeMsi SKCHO3ULUU (Bpems
3arBepaeBanus). [locie medaru eie oAHOM MPOOHON MOJIETH OLICHUTE PA3HUILY B
TOYHOCTH U IIPU HEOOXOAMMOCTHU CKOPPEKTUPYHUTE HACTPOUKH €IIIe pas.

OODEKT PACCEMBAHNMA

HaOnronaercs B Tex ciiyyasix, KOT/1a HapylIaeTcs 3aaHHast psiMasi TPaeKTOPHS
CBETA, YTO MPHUBOJUT K MOJUMEPHU3AIIMN B HEXKEIATCIbHBIX HampaBieHusx. OOBIYHO
ATO TMPOUCXOJUT M3-3a OTCYTCTBUSL B CMOJIE NUIMEHTa, OJOKUPYIOIIETO CBET.
Upe3MepHO JJIUTETBbHOE BPEMsI 3aTBEPACBAHUS MOKET YCHIIUTh 3 (PEKT paccenBaHusl.
Oddekr paccemBaHWs TOYHO TaK K€ MPUBEIAET K MOTEPE TOYHOCTH JeTajlel u
pa3MeEPOB KaK IO OCH Z, TaK U B INIOCKOCTH XY

JlanHas npobJiemMa pemniaeTcs MyTeM YMEHbBIIICHUSI BPEMEHU DKCIIO3UIUN U/ UITH
n00aBJIEHUs CBETOBOTO OJIOKUPYIONIETO MUIMeHTa B (hoTornoaumep. B OosbiinHcTBE
CIIy4aeB TPYJIHO peuuTh npoodsiemy 3¢ dexra pacceruBaHusi, HE MEHsISI TUIT MaTepuaia
st 3D-nevatwy.

B cnydae ke HEJOCTaTOYHO JJIUTEIbHOW AKCHO3UIIUHA BO3ZHUKAIOT CIEAYIOIINE
npobsiembl. DODOEKT HEJIOCTATOYHOI'O 3ATBEPJIEBAHU A

OOBIYHO TIPOSIBIISIETCS. B BHJIE PACCIOCHUS B CEpeAWHE JeTald U3-3a
HEJIOCTATOYHOW aAre3uu CJosi W MPUBOJUT K YACTUYHOMY WA JIaK€ MOJTHOMY
NPUIUIIAHUIO MOJIENIM KO JHY Iiatrgopmbl ¢ (ortonoaumepom. Takxke BeposTHa
CYIIIECTBEHHAS MOTEPS] TOYHOCTU MAJIbIX U CIOXKHBIX jgetaneil. OHu OyayT MOoTydaThCst
CJIUIIIKOM MaJICHBKUMH WJIM BOOOIIE OTCYTCTBOBATh.

[TonpoOyiiTe yBenmuuTh BpeMsi dKcrno3uiu. [locie MOBTOpHOM TeyaTH
TECTOBOTO 00pa3iia 00paTuTe BHUMAaHUE HAa KA4€CTBO MEJIKUX JCTaJICH.

HEJOCTATOYHASA AAT'E31A 3D-MOJEJIM K PABOUYEMY CTOJTY

Henocrarounast anaresuss monenu K pabodemMy CTONy MOMKET TPHBECTH K
NaJeHUI0 MOJIeNIM W TMOBpeXIeHHUIO Tuiatdopmbl ¢ ¢oTonoaumepoM. Haumboinee
TUIMWYHAS KapTHHA B TAKOM CJTydae — TOJICThIN ciioi hoTononumepa aisa 3D-neuartu,
3aTBEPICBIINNA HA JHE TUIAT(GOPMBI, ¥ TIOJIHOE OTCYTCTBHE MOJIEIM HAa pabodyeM CToJIe.

YBenuubTe BpeMs SKCIO3UIUU HUKHETO ¢10s1. OHO 10JKHO npuMepHO B 10 pa3

IMPCBbIIIATHE HOPMAJIIbHOC BPCM:A 9KCIIO3UITUH OAHOTO CJIOA.
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HeBo3MOXkHO 0XxapakTepr30BaTh NapamMeTp BPEMEHU SKCIO3ZULMU OTAEIBHO OT
OCTaJIbHBIX NApaMeTPOB, MOCKOJIBKY IEPBBIM 3aBUCHUT OT IMOCJIEAHUX SIBISIETCS HMX
MpOU3BOAHBIM. JlaBaliTe paccMOTPUM JApyTHE MapaMeTpbl W BBIICHUM, KaK OHU
BJIUSIIOT Ha BpPEMS AKCHO3UIMU. MBI Takxke MepedyuciiuM U Te (HaKTOpbl, KOTOPHIE
OKa3bIBAIOT HE CTOJIb CYLIECTBEHHOE BIMSHHUE HAa IKCIIO3ULINIO, HO O KOTOPBIX TEM HE
MEHEee He CJIeIyeT 3a0bIBaTh.

PA3PEILIEHUE (OCU X NY)

Pa3zpemienne XY — 3TO pa3mep OTIEIBHOTO MUKCENs Uil CUCTEM Ha Oasze
LCD/LED u DLP, a Taxxe quaMeTp JIa3epHOro IsTHa JJis JazepHbix SLA-cuctem.
Hnst cucrem Ha 6aze LCD/LED u SLA paspemenue XY, Kak MpaBUiio, SBISETCS
(PMKCHpPOBAaHHBIM MOKa3aTEJIEM, IOATOMY BaM HE HYKHO OE€CITIOKOUTHCS 00 M3MEHEHUU
JKCITO3ULIMU B CBSI3U C peryiaupoBkon paspemenus XY. Eciu y Bac DLP-nipoekrtop ¢
pEryJIupyeMbIM pa3pelieHUEM, €ro pacroyioKEHUPE MOKET CYIIECTBEHHO MOBIIHSITH
Ha BpeMms HKcrno3unuu. IIpu mepememieHnH TPOEKTOpa BBEPX Bbl YMEHbIIAETE
pabouuii 0o0BEM, a 3HAYUT, BCS MOIIHOCTh HWCTOYHMKA cBeTta (B MBT)
CKOHLIEHTPUPOBAHA HAa MEHbIIEH MIomaau (cM2), COOTBETCTBEHHO, YBEJIMYUBACTCSA
ocenieHHOCcTh (MBT/cM2). Kak cnenctBue, doTomomumep modaydaeT OoJibliie
CBETOBOU SHEPTHH, UTO MPUBOAUT K COKPAILIEHUIO BPEMEHH HKCIIO3UIIMH U YCKOPEHUIO
XUMUYECKON peakuud. TOT ke NpUHUMII paboTaeT B OOpAaTHYIO CTOPOHY MpHU
YBEJIMYEHUH PACCTOSHUS MTPOEKTOPA OT JIOTKA ¢ oronoianumepom. B 3Tom citydae Bes
SHEPrUs CBETa KOHUEHTPUPYETCS HAa OOJBIIEH IMJI0IaI1, MOKa3aTelb OCBEIIEHHOCTH
yYMEHBIIAeTcs, a (POTOMoIMMEp MOTydaeT MEHBIE PHEPTUU HA EJUHUILY TLIOIIAJH.
OTO NPUBOAUT K YBEJIMYEHUIO BPEMEHU 3KCHO3UMLMU M 3aMEJJIEHUI0 XUMHYECKOU
peaKkuuu.

TOJIIMHA CJIOA (PA3SPELLIEHUE Z7)

[Tapametrp "TonmmHa cimoa" ompenenseT TONIIUHY OJHOTO CIIOS MedYaTaeMou
mozenu. MHade sTot mapameTp HaszbiBaeTcs "pazpeiienue Z". Bol MoxkeTe BbIOpaTh U3
HanOoJiee pacIpOCTPAHEHHBIX BAPHAHTOB JAHHOT'O MOKA3aTeNsl, KOTOPBIE COCTABIISIOT
50 mxkm u 100 MKM, HO, €CJIM BaM HY»Ha 4YpE3BbIYANHO KAaYECTBEHHAs W TJajKas

IMOBCPXHOCTDb, €CTbh CMBbICI 06paTI/ITB BHUMAaHUE Ha 25 MKM. BC@, 4YTO HaAXOIMUTCA
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MEXIy OJTUMHM LM(paMu, TakKE COBEPUIEHHO HOPMajJbHO, HO HE OYEHb
pacnpoctpaneHo. Cineayer TakkKe MOMHUTh, YTO IpaKkTUdecKas pasHuua Mexay S0 u
25 MKM IPH MCHOJB30BAHUM TIIATEIBHO OTKAIMOPOBAHHOTO YCTPOWCTBA HUYTOXKHO
Maja, B TO BpeMs KaK pa3HULA BO BPEMEHU II€4aTH — OIPOMHA.

OdeHb TPYJIHO BBIBECTH HEKYIO 3aKOHOMEPHOCTh OTHOCUTEIBHO TOr0, Kak
MEHSETCSI BpPEMsl HSKCIO3MLMHM MpPU HM3MEHEHUU TOJIIUHBI clios. MHTEHCHBHOCTH
IIPOXOJKJICHUS CBETA YEPE3 CPEAY YMEHBIIAETCS B FTEOMETpUYECKOM niporpeccud. [Ipn
3TOM abcopOLMOHHBIE CBOMCTBa 3D-cMONBI M €€ KOMIIOHEHTOB OIpPEACIISIOT
OTHOLIEHUE MEXAY JUIMTEIBHOCTBIO SKCIO3UMLUUU U TOJIIMHOW CJI0sl, KOTOPOE HE
apisgercs JuHEeWHbIM. OpnHako B Ameralabs npuMmeHsercs ONpPEIEIEHHOE
AMITMPUYECKOE IMPABUIIO, KOTOPHIM MBI MOAEIUMCS C BaMH U KOTOPOE BBl TaKKe
MOJKETE MCIO0Jb30BaTh. ECIM BbI OIlycKaeTe mapaMeTp TOJIIMHBI ciios Hike 75-100
MKM U coxpaHseTre pazpemieHne XY NOCTOSHHBIM, TO /111 YMEHbLIEHUS TOIIIUHBI CIO0S
Ha 50% HE0O0XOJMMO YMEHBIIUTh BpEeMsl JKCHO3UIMU Ha 25%. DTO mTpaBUIIo
HECKOJIBKO CYOBEKTHUBHO, U B HEKOTOPBIX CIIy4asiX BEPHOE BPEMs SKCIIO3ULIUN MOXKET
OBITH JJa)K€ MEHBIIIE, HO 3TO — XOPOIIUA OPUEHTHP.

YMeHblieHre TomuHbI ¢iiost Ha 50% = yMeHbIlIeHue sKcno3uuuu Ha 25%

KAKYACTO CJIIEAYET KAJIMBPOBATD 3D-ITPUHTEP?

[Tomumo mnepBuuHON KanmuOpoBKU 3D-mpuHTEpa cpazy IMOCie MNOKYIIKH,
CYWIECTBYET JIOBOJIBHO MHOIO CJIy4aeB, KOIJAa HACTOSTENBHO PEKOMEHAYETCS
HOBTOPUTH MPOLETYPY.

TP BAMEHE ®OTOITIOJIMMEPHOM CMOJIBI JJI 3D-TIEYATH

Ecnu Bbl MeHsieTe NpPOU3BOAUTENS CMOJBL Uil 3D-medatu, HacTOSITENBHO
PEKOMEHIyeTCsl MOBTOPUTH Npoleaypy KannopoBku. Kaxnas mapka doTononumepa
MMEET CBOIO PEAKIMOHHYIO CIOCOOHOCTh M KOHIEHTpauuio nurmeHta/kpacku. C
HEKOTOPbIMU  MPOU3BOAUTENSIMU  (DOTOMOIMMEPOB  MPUXOAUTCS  MOBTOPATH
KaTMOPOBKY TMOCJE BCKPBITUS KaXJOW HOBOM OYTHUIKM, MOTOMY 4YTO HE BCerja
M3BECTHO, KOTJa OHa Obula Mpou3BeAeHAa M ObUI JIM OCYLIECTBIICH HaJUIekKAIIUN
KOHTpoJIb KauecTBa. B Ameralabs kaxnas napTtus MaTepuasoB IOJBEpraercs

OTPOMHOMY  YHCAYy HAyyHO OOOCHOBAaHHBIX TPOLEAYpP TECTHUPOBAHUS C
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HCIIOJIBb30BAHUECM PA3JIUYHBIX q)OTOHOHI/IMepHBIX 3D-HpI/IHTepOB AJI1 IOAACPpKaAHUA

HCU3MCHHO BBICOKOT'O YPOBH: Ka4CCTBaA.

KAXBIE 3—-6 MECALIEB

Banalme: HpOBGCTI/I ITYCKO-HaJIaJIOYHbIC pa6OTBI, 3allOJIHUTb CPABHUTCIIBHYIO

Ta0IuUIly

XOJA PABOTHBI:

1. TlpousBecT NyCKO-HaJIal0OYHbIE Pa0OThI B MPOrPaMMHOM

oOecIleueHNH,

2. 3amoJIHUTH TaOJHILY;

[lytn pemenus

[Tapametp [IpuyrHa HEHCIIPaBHOCTH
HEUCITPaBHOCTH
Otot 2 dekt HabIoaaeTCs B TEX
YMEHBIINTD BpEMs
ClIy4asiX, KOTJa CBET MPOHUKAET B
AKCTIO3UIINH (BpeMsI
MaTepHua CIUIIKOM TTTyO0KO 1
3aTBEPJICBAHMS).
TEM CaMbIM HapyIiaeT
ITocnie neuatu eme
cOaIaHCUPOBAHHOCTD
OJIHOM TTPOOHOM
[TEPEOBJIYUEHUE | 3arBepaeBaHus. ITO MPUBOAUT K

MOTEpPE TOYHOCTH JIETAIECH U

rabapuToB 1o ocu Z. Masbie

JIeTaJIu IIeyaTacMoil MOJIEIIN
MOJTY4YarOTCS CITUIIIKOM

OOJIBIIIUMH.

MOJIEJI OLICHUTE
pa3HMILYy B TOYHOCTH U
Ipy HEOOXOJUMOCTH
CKOPPEKTUPYHUTE

HACTPOWKH €11Ie pa3s.

3. Omnucarth B KaKux ciydasi IPUMEHSIETCS KaTMOPOBKa MPUHTEPA;

4, Cpenatb BBIBOJ IO BBIIIOJHEHHON padoTe.

IHPAKTUYECKAS PABOTA 5
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Ha3Banue mnpakTuyeckoii padorwi: I[IpoBeneHne peMOHTHBIX paboT
doTononumepnoro 3D npunTepa

Hear paGorpi: PopMHpPOBAHME YMEHMI NPOBOAUTH PEMOHTHBIE PaOOTHI
doTononumepnoro 3D npuHTEpa

YMEHHUs:

- obecrnieunBaTh 6€30MAaCHOCTH PadOT MO HANAKE, TOAHATAIKE U TEXHUIECKOMY
00CTyKUBaHUIO METAJUIOPEXKYIIETO U aAIUTUBHOTO 00OPY/10BaHMUS,

- OCYUIECTBJISATh PEMOHTHBIE paboThl (hoTonoaumepHoro 3D npunTepa;

- BBIIIOJIHSATh PacueThl, CBA3aHHBIE C HaJaJKOM pabOThl METAJUIOPEKYILEro U
aJIMTUBHOTO 000PYI0BaHUS,

- 0pOPMIISITH TEXHOJOTUYECKYIO JOKYMEHTAIUIO;

3HAHMSA (AKTYyaJIM3amus)

- MpaBUjia BBINOJHEHUS pAaCyYETOB, CBS3aHHBIX C HAJIaAKOM pabOThI
METAJUIOPEXYLIETO U aAIUTUBHOTO 000PY/I0BAHHS;

- 000py/IOBaHNUE U UHCTPYMEHTHI;

- 3HaTh ycTpoiicTBa ¢poTonoaumepHoro 3D mpunTepa;

- HOpPMBI OXpaHbl TpyJla M OEepexIIMBOro MPOU3BOJACTBA, B TOM YHUCIE C
ucnoas3oBanueM SCADA cucrem.

Teopernueckunii MmaTepuaJ:

[IpoGnemsl ¢ meuaThio OBIBAIOT Y KAXKIOTO. Y HAC UX ObUIO JOCTATOYHO MHOTO,
YTOOBI MPOAHATU3UPOBATh U HAWTHU pemieHus as 20 Hanbosee TUIMMYHBIX TPOOJIEM C
3D neuatbto. B 3T0# cTaThe Mbl 1€IUMCS HAIIUM OIIBITOM U HaJIEEMCS, UTO BaM TENEPb
HE NOpHUIETCA TPaTUTh JIMIIHEE BPEMsS HA [IMAarHOCTHKY M PEIICHHE BO3HUKIIUX
npoosieMm.

Ecnu BBl He MOKETE ONPEEIUTh B YEM 3aKIII0YAETCSI HEUCIIPABHOCTD, CPABHUTE
€€ C OIMCAHUEM.

[IpoGnema ¢ 3D neuatsto: Jlepopmanus - OTkIIenBaHHE MEPBOTO CIOS
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Onucanue npoGiaeMbl

B ocHoBe Mozenn pacredyarka IpUIloAbIMACTCs M He PUIUMIAeT K miatdopme.
Ota npobiieMa TakkKe MOXKET CIIPOBOLUPOBATh TOPU30HTAIIbHBIE TPEILIMHBI B BEPXHUX
CEKLHUSAX pAaCIECUATKH.

[Touemy mpoOsema BO3HUKIIA?

Jledopmarusi OCHOBBI paclie4aTK MPOUCXOIUT U3-3a OCOOEHHOCTEN IIacTHKA.
ABS u PLA mmactuk oxmaxkaaeTrcs o4eHb ObICTPO ¥ UMEHHO 3TO MOKET MPUBECTH K
OTJIUIAHUIO TIEPBOTO CJIOSI.

Pemenne npobaemst 3D nevaru: edopmanus pacnedaTku

1. Ucnonr3yiite miardopmy ¢ mogorpeBoM. Camoe MpocToe pemieHne Ais 3Toi
npoOJeMbl - HCMOdb30BaHue Tuiatgopmel ¢ momporpeBoM (heatbed) m ycranoBka
TEMIIEPATypPhl, UyTh HWKE TEMIIEpaTyphl TUIABJICHUS TUTacTUKA. Eciii BBl MpaBUIBHO
YCTaHOBUTE TeMIepaTypy, MEpBBIA CiIOH He OyneT OTIumaTh OT IUIaT(OpMEI.
Temnepatypa mnnaTgopMbl MpHHTEpPa 3a4acTyl0 YCTaHABIMBAETCSA ClalicepoM
aBTomMaTudecku. PekomenayeMas Temneparypa AJis Ballero IiacThkKa yka3aHa cOOKy
Ha YIaKOBKE UJIU KaTyIIKE.

2. Ucnonp3yiite kieil. Ecnam Bama pacnedarka HpPUIIOABIMACTCS MO KpasM,
HaHECUTE TOHKUM CJION KJies (WJIM Jlaka JJIsl BOJIOC) Ha M1aTGopMy, 4TOOBI YBEIUYUTh
CIICTIICHHE(ATe3HI0).

3. [TonpoOyiiTe apyryro miatdopmy. CMeHuTEe TUtaThopMy Ha miatGopmy ¢
Oonbiueit aaresueit. Takue mpousBoguTenu kak Lulzbot ucnonssytor nokpsitie PEI
(Polyetherimide), koTopoe oOecreunBaeT Xopoiiee CIHEIUICHHE Oaxke 0e3

WCIONB30BaHusA Kies. XYZPrinting B HEKOTOpbIE TPUHTEPHI KIATyT HECKOJbKO
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KYCKOB TEPMOCKOTYA JJIs MOAJIONKKH. ITO XOpOIIee pelieHUE /Il He HarpeBarOIINXCs
wiatgopM. Zortrax 3D BEIOMPAIOT APyTroe pelieHue - nepoprupoBaHHYIO MOMJIONKKY,
K KOTOpOM pacrieyaTKa MpUINIAET, TEM CaMbIM U30aBJIsis MOIb30BATENs OT MPOOIEMBI
nedhopMalii y OCHOBBI.

4. Otkanubpyiite miarpopmy. HenpaBunbHast kaauOpoBka miaThOpMbI TakxKe
MOJKET BJIMATH Ha KaYeCTBO MeYaTu nepBoro cios. [IpoBepbTe ypoBeHb MIaTHOpMbI U
OTKOPPEKTUPYHUTE BBICOTY, €CIIU 3TO HEOOXOAUMO.

5. YBenuubTe KOHTAaKT MEXAYy pacrnedaTkod u 1uargopmoit. Yacto 3ta
npobsieMa TakK€ BO3HUKAET H3-3a HENOCTATOYHO IIJIOTHOTO KOHTAKTa MOJENU U
noioxku. Ee nerko ucnpasuth ¢ nomompto 1O mpuntepa, 1o0aBisis 100Ky WU
MOJITIOKKY .

6. OnTumMHu3upyiTe HACTPOlKM Temmneparypbl. Ecii HUM OIMH MeTon He
cpaboTai, npoBepbTe pacummpeHHbsle HacTpoiiku [1O npuHTEepa U camMmoro mpuHTeEpa.
[ToripoOyiiTe yBeIMUUTh TEMIIEpATypy MIaTHOPMBI Ha S TPaIyCoB.

7. O0patuTe BHUMaHHW€ Ha HACTPOWKM BeHTHiIATOpa. Kak  mpasuiio,
BEHTWJISITOPH JIOJDKHBI TIEPEKIIIOYaThCS Ha TIOJHYK) MOIIHOCTh, KaK TOJBKO
pacreuyaTka JOCTUraeT BoICOTHI (.5 MUIITUMETPOB, HO Bbl MOXKETE YBEIMYUTH BBICOTY
10 0.75 MUJUIUMETPOB, UTOOBI 1aTh CJIOSIM OCTBITh €CTECTBEHHBIM ITYTEM.

8. Jlaxxe eciy y Baliero mpuHTEpa HarpeBaromasics miargopma, peKoMeHI0BaHO
UCIIOJIb30BATh KJIeH (WK J1aK) ¥ TIOCTOSTHHO PEryJIMpOBaTh YPOBEHB MIAT(OPMEI.

Hedopmanus 3D pacnieyaTku: 4eK-TUCT AJI u30exkaHue npooiem

. Ucnonp3yitTe miatdopmy ¢ mogorpeBom
. Ucnionp3yitTe Kieit (J1ak) 11t 00JIBIIETO CIETICHUS
. Bwmecro CTEKJITHHOU 1aTHOPMBI HCTIOJIb3YUTE

KamnTOH/TEPMOCKOTY/KJIeH/IaK

. OTtkanubpyiite miatpopmy
. JloGaBbTe miIathopmMy UK TOAJIOKKY
. OTtperynupyiTe HACTPOWKH TEMIIEPATYPHI U BEHTUIISTOPA

[IpoGnema c 3D neuatsio: Cmenienue nepsoro ciiosi (CJI0HOBbS HOTA)
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Onucanue mpoOIeMbl

OcHoBa MO/I€/I HEMHOT'O CMENIEHA.

[Touemy npobaema Bo3HUKIA?

Kak mpaBuio, oCHOBa MOJENM CMEIIAETCA M3-3a BECca pacnedyaTKd, KOTOPBI
JABUT HA MEPBBIN CIOM KOI'/Ia HUYKHUE CJIOU €I1I€ HE YCIENIH OCTBITh. HacTo cirydaercs
C PUHTEPAMU C TIOJIOTPEBAIOIICHCS MIaTPOPMOI.

Pemenue mpobnemsl 3D neyatu: CMmelieHre nepBoro cios

1. IlpaBunbHbIN Oananc. YToObI N30aBUTHCS OT MPOOJIEMbI CMEIIEHUS TIEPBOTO
CJIOsl, TeYaTaeMble MOJETH JIOJDKHBI OBITh JOCTATOYHO OXJIAXKIEHBI, YTOOBI
BbIJIEPKUBATh BEC BCEHl CTPYKTYpBI. 3/1€Ch CIEAYET ObITh OCTOPOKHBIM: UYPE3MEPHOE
NEepeoXJIaXKICHUEe MOXKET MpHUBECTH K jAedopmanuu nepsoro cios. Haiitu Oananc
JOCTATOYHO CJI0KHO. HauHuTE ¢ MOHMKEHUs TeMIIepaTypbl IIaTPOpPMbI Ha S TpalycoB
(Ho He Oousblie yem Ha 20 TrpagycoB OT PEKOMEHIIOBAaHHOW TemmepaTypsl). Eciu
Bottom / Top Thickness ycranoiena Ha 0.6 MIJLITUMETPOB, BKJIFOYANHTE BEHTUIIATOP
Cpa3y Ha BBICOTE UyTh HUXKE.

2. VYposenwb mardopmel. bonbmmHacTBO Tpobiem 3D mewaTu cBsi3aHBI C
HEMpaBUWJIBHBIM ypOBHEM Tulatr@opmbl. Jliasi Kakaoro mnpuUHTEpa CYyIIECTBYET
OCOOCHHBIN MONIXOJ UId KanuOpOBKH YpoBHS Iuiatdopmbl. YTOOBI ompenenuTh

HEOOXOIUMBII BaM, H3YUUTE pEeKOMeHIaIun MIPOU3BOIUTEIIS.

PacneuaraiiTe kaJiMOPOBOYHBIN KYOUK M MOCMOTPUTE Ha KAYECTBO MOJAYM IJIACTHKA.
KanubpoBouHblif KyOHK ITOMOKET BaM ONPEIEIUTh ObLI JIH IJIACTUK YJIOKEH POBHO, U
€CJIM COILJI0O HAXOJMUTCS CIUIIKOM OJM3KO0 K TiaTdhopme U CKpeOeT pacriaBieHHbBIN

IIaACTUK HUJIN CJIMIIKOM BBICOKO M3-3a YCTO INIACTUK ITY3bIPHUTCH.
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3. IlogHuMuUTE comio. 3a4acTylo MOBEM COTIa Ha HEOOIBIITYIO BHICOTY MOYXKET
1nmomMoys. ['1aBHOE, HE TTOJHUMATh €0 CIIMIIIKOM BBICOKO.

4. Cnenaiite yribel Mojenu OoJiee TUiaBHBIMU. Ec HUYero He momoraer,
onpoOyHTe CKOCUTH YTJIbI OCHOBBI MOjiesIn. KOHEUHO, 3TO BO3MOXKHO CJ1eJIaTh TOJIBKO
B TOM CJIy4ae, €CJIM Bbl CO3/Iaji MOJEIb CAMOCTOSTENILHO WJIM Y Bac €CTh JOCTYII K
ucxogHoMy Qaitny. Haunure ¢ 5 mumumetpoB u 45° ckoca U 9KCIEPUMEHTUPYHTE,
YTOOBI JOCTUYB JIYUIIIErO pe3yJbTara.

Cwmemnienue niepBoro ciiost B 3D neuatu: 4ek-1uCT AJi u30exanre npooiem

« CoOanancupyiiTe TeMIieparypy miatrgopMbl U CKOPOCTh BEHTHIIATOPA

o [TlomaumuTte iaThopmy npuHTEPA

« IIpoBepsbTe BBICOTY coILIa

o CnenaﬁTe YTIJIbI MOACIIN 0oJ1ee MIaBHBIMHA

[Ipo6aema c 3D meuatsto: Jlpyrue mpoOIeMBbI ¢ IEPBEIM CIIOEM

— 1L ! L] ||
| [ T
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Onucanue npoGiaeMbl

[lepBblil cl10# BBITISIUT HEMPABMIBHO, HEKOTOPbIE ()parMEeHThl OTCYTCTBYIOT.
CHH3yY ecTh HEHYKHBIE JINHUU.

[Touemy npoGnema Bo3HUKIA?

Takue npo6semsl ¢ 3D meuaTbio Kak MPaBWIO YKa3bIBAIOT HA TO, YTO YPOBEHb
miatgopmMbl He ObUI MPABUIBHO YCTaHOBIEH. EciM COMIO HAXOMUTCS CIUIIKOM

JaJICKO OT I'[JIaT(l)OpMBI, BHU3Y paCIICYaTKH 4aCTO IOABJIAIOTCA HCHYXXHBIC JIMHUNU HUJIA
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nepBblid clioll He mnpuwiunaer. Eciau ke comno HaxOAUTCs CIMIIKOM OJU3KO K
wiaTgopme, TO MOKET CIPOBOIUPOBATH ITy3bIPEHUE TTACTHUKA.

Taxxe obpaTuTe BHHMaHHWE HE TO, YTO IUIAaTopMa AOKHA OBITh YUCTOM.
OTtneyaTky manblieB Ha MIaThopMe MOTYT MPUBECTH K TOMY, YTO TEPBBIA CION HE
OyZeT mpucTaBaTth K miaTdopme.

Pemenune npo6aemsr 3D nevarn: /pyrue npo6iemMsl ¢ IEPBBIM CIIOEM

1.YcranoBute ypoBeHb IIaTGOPMBL. Y Ka)kJA0ro IPUHTEPA €CTh CBOM MPOIIECC
HacTpOWKu ypoBHs 1uatrgopmbel. Hanpumep, mnocinengnue wmoxaenu Lulzbots
UCIIOJIB3YIOT aBTOKAIUOPOBKY, B TO Bpems kak Ultimaker mpennararoT momaroByio
UHCTPYKIIMIO PYYHOU KaTuOpOBKU. A BOT YTOOBI HACTPOUTH YPOBEHBb IIATHOPMBI
Prusa 13, Bam oHaq00MTCS MOTPATUTh MHOTO BPEMEHHU Ha U3yUEHHUE BOIIPOCA.

2. YcraHoBUTE BBICOTY coluia. Eciy comno pacrnonokeHO CIMIIKOM BBICOKO,
IJIACTUK He OyAeT mpucTaBaTh K IIaT¢opMe, eCH CIUIIKOM HHU3KO - COIUIO OyIeT
CKPECTH pacreuaTky.

3. Ouucture miarpopmy. OOA3aTENBHO PETYIAPHO YHCTHTE IUIATPOPMY
MpUHTEpPa, OCOOCHHO €CIU BBl MOJb3yeTech kieeMm. OTnedaTku MaiblieB, MbUIb U
OCTaTKH KJiesl BIUSIOT Ha Ka4eCTBO MPUCTaBaHUS MOJIENHU K miatdopme.

4. Ucnonb3yitTe kiei(nnak). Hanecute ToHKUI cllo# Kiest Ha miiatGopmy, 4TOObI
YBEIIMUUTh CLEIJIEHHEe Mojenu ¢ miardopmoil. He 3a0bIBaiiTe peryaspHO OYHUIIATh
w1aTGopMy, T.K. U3JIHIIKH KJI€sI MOTYT CIIPOBOIIUPOBATH OOpaTHBIN AP (HEKT.

5. Hcnosb3yuTe TEKCTYPUPOBAHHYIO TIOJUIOKKY JJISI HE MOAOTPEBAEMBIX
m1aThopM MPUHTEPOB.

Hpyrue npobsemsl ¢ 3D neuaTsro: 4eK-JIUCT Tl H30eKaHue mpooiieM

« IIpoBeprTe ypoBEeHBH MIATPOPMBI

o IIpoBepbTe BBICOTY COILIA

o Ouucrure mathpopmy

o Hcnone3yure kieun

o Hcnonb3yiiTe TEKCTYpHUpPOBaHbIE MOIJIOKKHU I XOJOIHBIX MIIATHOpM

[Ipo6sema c 3D nevarpio: CMeIIeHUE CIOEB B MOJCIH
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Onucanue npooemMsl

Crnou cMelarTcs B CpeIMHE PacleHaTKy.

PemHu mpuHTEpa HE IOCTATOYHO TYrO 3aKpEIUICHBbl. BepXHsAS IulacTMHA HE
MPUKPEIUIEHA U JIBUTA€TCS HE3aBUCUMO OT HUKHEH IacTuHbl. OQUH U3 CTEp>KHEN B
OoCH Z HE UACAIbHO POBHBIN

Pemenue npo6aemsl 3D nevaru: CMmelieHue cioeB B MOJENIN

1. IIpoBepwpTe pemuu. [Ipexnae Bcero, mpoBEpbTE HACKOJIBKO TYTO HATSHYTHI
PEMHH: OHH HE JOJLKHBI BUCETh CBOOOIHO, HO U HE IOJKHBI OBITh CUILIKOM 3aTSHYTHI.
Ecnu BBl moTsiHETE 32 PEMHM, TO AOJDKHBI MOYYBCTBOBATH JIETKOE CONPOTHUBIICHUE.
Ecnu ke BbI MOYYBCTBYETE, UTO BEPXHHUM PEMEHb TYKE, YEM HMKHHUM, 3TO BEPHBIN
3HAaK TOr'0, YTO OHHU HEJNOCTATOYHO XOPOILO HATAHYTHI.

2. IIpoBepbte KpbIIKY. [IpoBEpbTE KPBILIKY, CTEPKHU U IPYTHE IETAIA CBEPXY
npuHTtepa (ecnu y Bac core XY). YOeauTech, 4To BCe AETAIU MPAaBUIBHO 3aKPEIUICHBI.

3. IIpoBepbTe BHHTBI MO OCH Z. MHOrue NpOU3BOAUTENM IMPUHTEPOB Yallle
HCIOJIB3YIOT pe3bOOBblE IINWIBKM YE€M TpaneleniadbHblii BUHTBI U XOTs 00a
BBITIOJHSIOT CBOIO paboOTy, pe3bOOBbIE MIMUIBKA WMEIOT TEHACHLHIO CO BPEMEHEM
rHyTbcs. He Hago pa3OupaTh nmpuHTEp, YTOOBI NMPOBEPUTH, POBHBIE JIM CTEPIKHHU.
[Ipocro ucnonszyitte 110, Hanpumep Printrun, yToOBl MepeABUTaTh MEYATAIOIIYIO
TOJIOBKY pPacIieuyaTKy BBEPX W BHU3. Eciym onuH U3 CTEpKHEW Z OCU NOTHYT, BbI
o0s13aTenpHO 3TO 3ameTuTe. K coXalleHnto, MPaKTUYECKH HEBO3MOXHO BBINPSMUTH
IIOTHYTYIO IIIUJIBKY, HO, C APYTOM CTOPOHBI, 3TO OTJIMYHBINA MOBOJ 3aMEHUTH CTAPBIE

pe3b0OBBIE CTEPIKHU Ha TPAIelen1ajbHbIE BUHTHI.
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CwMmelieHue clI0eB: YeK-JIUCT

o IIpoBepbTe HaTsKEHUE pEMHEN

o IIpoBepbTe HE ABUTAETCSA JIU BEPXHSS KPBIIIKA
o YOeauTech, UTO MIMWIBKHU MO OCU Z POBHBIE

[Tpobnema ¢ 3D meuatsio: OTCYTCTBYIOIIHAE CIIOH

Onucanue mpooIeMbl

[Tpo6Genbl B MOIeH MOSIBISIFOTCS M3-3a TOTO, YTO HEKOTOPBIE CIOU OTCYTBYIOT
(4acTUYHO WJIM MTOJIHOCTHIO).

[IpunTep He cMOr MPOU3BECTH HEOOXOAMMOE KOJMYECTBO IIACTUKA ISt
npunevyaTku orceBaromux cioeB. B 3D mewartu 3ta npobiema Takke M3BECTHA Kak
HEJ0CTaTOYHOE 3KCTpyaupoBaHHee. CyTh MpoOJEeMbl MOXKET 3aKJIIOUaThCS B CAMOM
IIacTUKe (HampuMep, pa3Hbld JAMaMeTp MaTepuana), B KaTyllKe, B MOJAroLIeM
MeXaHu3Me (IKCTpyJepe) WK B 3a0UTOM COILTIE.

TpeHue MOXXET CIPOBOLMPOBATH 3aCTPEBAHUE IUIACTUKA. Takke MpHUYMHA
MOET ObIThb B TOM, YTO BUHTBHI(IUIMUIBKH) MO OCHU Z HENPaBUIBLHO BBIPABHEHBI
JUHEHHBIMU TOIITUITHUKAMH.

Taxke Bo3MOkHa TmpoOjIeMa BUHTOB(IIMUJICK) TO OCM Z W C CaMHUMH
MOAIIMITHUKAMHU.

Pemenne mpobaemsr 3D negatn: OTCYTCTBYIOIIHE CIIOH

1. Mexanuueckasi npoBepka. Ecnu BApyr Bbl OOHapyXWJIM OTCYTCTBYIOIIHE

CJIOM B II€4aTu - CaMo€ BpEMA HCMHOT'O 1M03a00THTHLCS O BallleM IIPHUHTEPC. Haunwute ¢
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NPOBEPKH BUHTOB(IUIMWIEK) W yOenuTech, YTO OHHU IUIOTHO MPUKPEIUICHBI K
NOAIINITHUKAMY WU 32KUMaMU.

2. [IpoBepka BeIpaBHUBAHUS CTPEKHEN. Y OETUTECH, YTO BCE BUHTHI(IIIMUIBKN)
BBIDABHEHBl M HE CMELICHBl. BBIKIIIOUWTE NMHUTAaHUE M AKKYPAaTHO NEPEABUHBTE
MeYaTaroNyr0 TOJOBKY MO ocsM X W Y. Ecimm ecTh Kakoe-mubo COMpOTHBIICHUE,
3HAYUT, YTO €CTh KaKue-TO mpobiembl. JIOCTaTOYHO JIETKO MOHSTh B Y€M HMEHHO
3aKJIF0YAETCS IPOOJIEMBI - B CJIETKA MOTHYTOM CTEP>KHE UJTU TIOIITUITHUKAX.

3. MI3Ho1IeHHbIE TMOAIIUIHUKY. VI3HOMIEHHBIE TOMIIUITHUKN H3AaI0T IIYM.
Taxxe Bbl CMOXKETE MOUYBCTBOBATh JpeOE3KaHUE ME€YATAIOIIEH TOJIOBKH, PU ITOM
OpUHTEp Clerka BUOpupyeT. B 3ToM ciyuae, OTKIIOUMTE NMUTAHUE U TOABUTANTE
MeYaTalolyl0 TOJOBKY MO ocsiM X M Y 4YTOObl OOHApyX UTh, TAE HAXOAMUTCS
W3HOILLICHHBIN MMOIIIUITHUK.

4. IlpoBeppTe Macio. He 3a0biBaiiTe peryisipHO cma3blBaTh I10JIBHIKHbBIE
MEXaHU3Mbl TMpUHTEpA. 1 cMa3kum uaeanbHO MOAXOAUT MAcio sl HIBEHHBIX
MAIIMHOK - €r0 MOXHO KYNHTb B JIFOOOM XO3SIIICTBEHHOM MarasuHe MO MpueMiIeMoin
uene. [lepen TeM kak HaHECTU Macio YOeIUTECh, YTO IIMWIbKU(BUHTHI) YUCThIC. Eciu
Ha MIMWIbKaxX(BUHTAX) €CTh TPSA3b WM OCTATKU MaTEPUAJIOB M€YaTH, OUUCTUTE HX.

[ToTom moakitouMTe K MPUHTEp yepe3 mporpammy (Hampumep, Pronterface),
YTOOBI MO MEPEMENIATh MMEeYaTaoIy0 TOJOBKY MO OocsiM X U Y U MPOBEPUTH, YTO
IIMUJIBKA PAaBHOMEPHO cMa3aHbl. Eciin Bbl HAaHEceTe HEMHOTO 00JIblIe Maciia, IPOCTO
BBITPUTE U3JIUILKH.

5. Hemocrarounoe »skcrpyaupoBannee. llocnmemneit npuymHON mpoOIeMBbl
MOET OBITh HEJIOCTATOYHOE JKCTpyJAupoBaHHEe. PermieHuit 310l mpoOaeMbl MOXKET
OBITH MHOTO Y BCE OHU OIUCAHBI B 9 paznere.

Yek-nmucr

o IlpoBeppTe MeXaHHU3M MpPUHTEpPA, YTOOBI YOEAUTHCS, UYTO IOJBUMKHBIC
AJIEMEHTBI TYTO 3aKPETLICHBI.

o IlepenpoBepbTe KOHCTPYKLHIO NPUHTEPA U BBIPABHUBAHUE

o+ IIpoBepbTE HET JIM U3HOLIEHHBIX MOAIIUITHUKOB U MOTHYTHIX HIIUJIEK

o Hcnons3yiiTe HEMHOrO Macia sl CMa3Ky JeTajen
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[Ipo6sema c 3D nevarsto: TpeluHbl B BBICOKMX 00BEKTaxX

Onucanue npooiemMbl

Tpewmunbl 10 OOKaM MOJEIIH, Yallle BCEr0 B BHICOKUX MOJIETSAX.

[TpoGiieMa MOKET BO3HUKHYTh HEOXHMJIAHHO, W Yallleé BCEro BO3HUKAET B
OO0JBIINX MPUHTEPAX, OCOOEHHO €CJIM BbI HE CIIEIUTE 32 X pabOTOM.

Ha BepxHuX ciosix marepuan oxJaxjaaercss ObICTpee, Tak KakK TeIulo OT
m1aTopMbl HE JTIOCTUTaeT HEOOXOAMMOW BBICOTHI. M3-3a 3TOro aare3usi BEpXHUX
CJIOEB HUXKE.

Pemenune mpo6iemsr 3D newatu: TpeniuHbl B BBICOKMX 00BEKTaxX

1. Temneparypa skctpyaepa. Haunute ¢ yBennueHust TeMneparypbl SKCTpyAepa
- mydine Bcero noAHsATh ee Ha 5-10°C. COoky Ha KOpOOKe OT IUIacTUKa Bl Haizere
HaMBBICIIYIO TEMIIEPATypy IS IUIACTHKA, IOCTAPANTECh HE MOABIMATE TEMIIEPATYPY
710 3TOTO 3HAYEHUSI.

2. HanpaBnenue u CKOpocTh BeHTU IsITOpa. [lepenpoBepbTe Baliy BEHTHIATOPHI
u y0eauTech, YTO OHM HaIpaBieHbl Ha MOAeNb. Eciiu HampaBieHHe MpaBUIIbHOE,
YMEHBILIUTE UX CKOPOCTb.

Yek-nmucr

o IIpoBeppTe MakCMMaabHO BO3MOXKHBIM HArpeB SKCTpPyAepa U MOBbILIANTE
TeKylyto Temmnepatypy Ha 10°C 3a 0JIHy HOIBITKY.

o IIpoBepbTe HampaBIeHHE U CKOPOCTh OXJIAKJAIOIIUX BEHTUIISITOPOB.

[Ipo6sema c 3D nedarsio: JIpIpbl Ha BEpXHEM CJIOE
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Onucanue npod/ieMbl
I[BIpBI H IICJIN Ha BerHeﬁ IMOBCPXHOCTH PACIICUATKH.

JIBe Hanbosee pacpOCTpaHEHHbIE IPUYUHBI 3TOM MPOOIEMBI - HEMIPABUIIBHOE
OXJIQKJICHUE BEPXHETO CJIOSI MU HEIOCTATOYHO TOJICTBIA BEPXHUU CITOM.

Pemenue npoGaemsl 3D nevaru: [pIpbl Ha BEpXHEM CIIOE

1. luametp HutH (priaMenTa). 3a4acTyro MpodieMa CIlyqdaeTcs ¢ TUIaCTUKOM
auamerpa 1.75 mm. IpIpbl B BEpXHEM c10€ — 3TO npodiema Bcex 3D npuHTepoB, HO,
Yalie BCero OHa CIy4aeTcs C IPUHTEPaMH, KOTOPbIE UCIIOJIb3YIOT TUIACTUK IUaMETPOM
1.75 mm, yem Ha NpUHTEPaX, KOTOPbIE MEYATAIOT HUTHIO OoJbIIe 2.85mm.

2. IlpoBeppTe  pacnojiokeHue  BeHTWiIATOpa.  OXJaXJeHHE  MOXKET
CIPOBOIMPOBATH 3Ty MPOOJIEMYy, TaK YTO TPEXKAE BCETO MPOBEPHTEC BEHTUISTOPHI.
Korna mpunTep HaunMHaeT meyaTh, BEHTWISATOPHI YCTAaHOBJIEHBI HAa MHUHUMAIbHYIO
CKOPOCTh MJIM BOOOIIE BBIKIIOUEHB. [locie meuaTu mepBOro ciosi, BEHTUJISTOPHI
HayuHaT padoTaTh. [IpoBepbTe, HAUMHAIOT U OHU padOTaTh, a TAKKE MPOBEPHTE
IpOJOJDKAIOT JIM OHU paboTy, Korja medyaTh 3akoHuYeHa. Ecimum Bce Xxopoiio,
NepenpoBepbTe MPAaBUIBHO JHM YCTAaHOBJICHO HAMNpaBlieHWE BEHTUJISTOpA - OHH
JOJIKHBI 00/1yBaTh MOJIEINb.

3. YcranoBure ckopocth BeHTwiasitopa B G-Code. Eme oana mpobiiema
OXJIQXK/ICHUSI CBSI3aHa C YPE3MEPHBIM KOJUYECTBOM IUIACTUKA MPU ME€YaTH BEPXHEro
cinog. OH JOMKEH OCThIBaTh OBICTPO, 4YTOOBI HE MPOBAIMBATHCA MEXIY YKe
pacrneyaTaHHbIMU TOJACPKUBAIOUIMMHE 31eMeHTaMu. CKOpPOCTh 00/1yBa MOXKET OBIThH

orperyaupoBaHa ¢ mnomonibto G-Code (xak mnpasuio, G-Code mns Fan On
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s»to M106 u M107 Fan OfY). Takxe ycTaHOBUTE CKOPOCTh BEHTHIISITOPA HA MAKCUMYM
IUIS. BEpXHUX CJIOEB.

Hampumep, niis kybuka 1em x 1M BeicoTa BepxHero ciost oyaet 0.1 mm. B atom
ciyyae npu popmupoBanuu G-kona uepe3 CURA nns Prusa i3, G-ko1 yKa3bIBaeT, 4To
KOJHMYECTBO coeB g Kyouka 100. YuuTeiBast T, 9TO AJIsl BEPXHETO M HUKHETO CIIOS
MBI yKa3aiu BbICOThI 0.6 MM, CTOUT penakTupoBaTh 3HaueHne Ha LAYER:94

4. YBenuubTe TOJIIMHY BEpXHEro cios. OJHO U3 caMbIX MPOCTHIX PEIICHUMN
npoOJieMbl — 9TO YBEIWYCHHE TOJIIMHBI BEpPXHEro cjos. B  OompmmHCTBE
MPUJIOKEHUHN Bbl CMOKETE HACTPOUTH TOJILKHY C TOMOIIBIO PACIIMPEHHBIX HACTPOEK
‘Bottom / Top Thickness setting’. Bam He00X0MMO YBETUYUTH TOJIIIHMHY BEPXHETO U
HIKHETO CJ104 0 6 pa3(Kpat) 1Mo CpaBHEHUIO C IPYTHUMH CIOSAMHU U 10 8 7151 MEHBIIINX
comen M muactuka. Eciu BbicoTa cnos paBHsieTcss 0.lmm, TO BbICOTa BEPXHErO U
HIDKHETO CII0EeB J0/bKHA ObITh 0.6mm. Ecnu B BepXHEM clloe BCE PaBHO €CTh ABIPHI U
MPOIUICIIUHBI, YBEIUYBTE TOJIIHUHY 10 0.8mm.

Yek-nucr:

o Hcnone3yiiTe ¢punaMeHT O0NIbIIEro AuaMeTpa

o YOenureck, UTO HAIIPABJIEHUE U CKOPOCTh BEHTUJISITOPOB MPaBUIIbHbBIE

« BpyuHyto ycTaHOBUTE CKOPOCTH BEHTUIIITOPOB

o VYBenMubTE TOJIIUHY BEPXHETO CIIOS

[Ipo6nema ¢ 3D nevarsto: Bonocku, naytuna

Onucanue npoGIeMbl
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[Ipyn nmeuyatu oOpa3yroTCS «IMAYTUHKH» WIH «BOJIOCKH» MEXKIY 3JIeMEHTaMu
MOJEIIH.

Kornma romoBka mpuHTEpa MEpeMemiaeTcs Mo OTKPBHITON moBepxHocTH (0e3
AKCTPYAUPOBAHHEE), TO €CTh MEPEXOIAUT C OJHOTO OOBEKTa Ha JPYroM, IMIACTUK
CTEKaeT U3 coIua.

Pemenue npo6nemsl 3D neuaru: Bosocku, nayTrHa

1. Bximrounte BTsAruBaHue(oTkat/retract). BraruBanue - BaxHbId dakTop s
KauecTBa TOTOBOM MOJEIM, W OH MOXKET OBbIThb BKIIOYEH B crnaiicepe. OH
(YHKIIMOHUPYET IOCTATOYHO MPOCTO U pabOTAET MO MPHUIIETIEC BTATUBAHUS HUTU Ha3a/l
B COIUIO MEpPEe] TEM KaK rOJ0BKa HaumHaeT ABUraThes. CyTh 3aKIIFOYAETCS B TOM, YTO
OH MPEIOTBPAIAET BHITEKAHUE JIACTUKA U3 COIUIA, KOTOPBIE U CO3/IAI0T «IayTUHKY»
MEXy 0ObEKTaMH.

2. AKTUBanus BTSATUBAHUSA B HACTpPOIKaxX. BONBIIMHCTBO MPHIIOKEHUN, TaKUX
kak Cura, mpeajiaraloT akTUBALMIO BTSATHBAHUS B HACTPOMKAX, U 3TO HACTPOEHO IO
yMmon4daHuto. TeM He MeHee, eclii Bbl XOTUTE OOJIbIlIe OMLUMN, BBl MOXKETE HACTPOUTH
UX JONOJIHUTENIbHO. Hanmpumep, Bbl MOKETE HACTPOUTh MUHUMAJIBHBINA ITyTh FOJIOBKH
nepes akTUBaluel BTATUBAHMS.

3. MunnmaneHas auctannus (MM). Eciiu BTaruBanne He paboTaeT MpaBUIIBLHO,
caMblii MOpPOCTOM CHocoOd 3TO HCHPaBUTh — 3TO YMEHBLIUTh MHUHHUMAJIBHYIO
nuctannuto. CHmkaiite ee Ha 0.5mm noka BOPCUCTOCTh HE UCUE3HET. AKTUBUPYUTE
BTATMBAHUE (PETPAKT) YTOOBI YBEJIIMYUTH CKOPOCTh MEYaTH.

4. IIpocto obpexbTe ux. He camoe n3blckaHHOE pelIeHre, HO OHO UMEET MPaBo
Ha )KU3Hb. AKKYpaTHO 0OpEXbTE MayTUHKY.

Yek-nuicr:

o BxirounTe BTSrMBaHue

« HacrtpoiiTe MUHMMAaNTBbHYIO TUCTAHLIUIO TIEPE]l BTATUBAHUEM

o OOpexbTe MayTUHKY CKaJIbIIeJIeM

[Tpo6nema ¢ 3D neuarsto: Hemocrarounoe skcTpyavpoBanue
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Onucanue npooiemMsl

HenocratouHoe 3KCTpyAMpOBaHHEE BO3HHUKAET, KOTJAa SKCTPYAEP HE MOMKET
BBIJIABJIMBATh JIOCTaTOYHO Marepuana (WM HE MOXET JeJaTh 3TO JOCTATOYHO
OBICTPO). DTO MPHUBOIUT K TOMY, YTO CJIOW CIHMIIKOM TOHKHE, B CIIOSIX MOSBISIOTCS
HEXKeJaTeIbHBIC MPOTUICIIUHBI W CJIOH TIOJTHOCTHIO OTCYTCTBYIOT).

VY 3T10i1 mpobnemMbl €cThb HECKOJIbKO NpuuuH. [Ipexne Bcero, nuamMerp HUTH
MOXET HE COOTBETCTBOBATH JAMAMETPY, YCTAaHOBJIEHHOMY B chaiicepe. Taxxe,
KOJIMUYECTBO HKCTPYIUPOBAHHOTO MaTepHasa MOXKET ObITh HUXKE U3-3a HEMPABUIIbHOTO
HAaCTPOCHHOM NpomuBKH. [pyras npobiema - comio MOXET ObITh 3aCOPEHO M 3TO
OyZeT MpOBOLMPOBATH HEAOCTATOYHOE IKCTPYIUPOBAHHEE.

Pemenne nmpo6aemsr 3D nevyatu: HemoctaTrouHoe SKCTpyAMpOBaHHEE

1. Ilpoeprre auamerp punmamenta. Haunure ¢ camoro mpocToro peuieHus -
IIPOBEPHTE HACTPOMKH AMAMETPA HUTH B ciaiicepe. Eciu Bbl HEYBEPEHHBIE B JUAMETPE
HUTHU U PEKOMEHI0BAaHHOW TEMIIEpaType, NPOBEPHTE NH(POPMALIUIO HA YIIAKOBKE.

2. U3meppTe HUTh. Ecniu BB Tak M HE CMOTJIM MOJYYUTh 0XKHUIaEMbIH pe3ybTaT
U BblJIEJIEHUE (PHIIaMEHTa OCTAeTCsl MPOOJIEMOIl, BOCIIOJIb3YHTECH IITAHT€HIIMPKYJIEM,
qTOOBl NIPOBEpUTH JuameTp ¢unameHnrta. lIlocne wu3MepeHuss OTKOPPEKTHpYHTE
HacTpoirte cnaiicuaroBoro I10. Tak e CTOMT OTMETHUTb, YTO J1aK€ MPU KOPPEKTHO
BBICTABJICHHOM 3HA4YCHUU Steps per mm INpU BTATMBAHWM NPOMIEHHOE PACCTOSHUE
OyZeT MeHblIIe, YeM MPH BbIAABIUBAHUN. JTO 00YCIOBICHO TEM, UTO NPHU BTATUBAHUU

HCIIBITHIBACTCS OOJIBIIIEE CONTPOTHUBIICHNUE)
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3. [IpoBepbTe meuararonryto ronoBky. Ilocine Havana neyaTd OOJBUIMHCTBO
IPUHTEPOB MPUIIOBIMAIOT MEYATAIOIIYIO TOJIOBKY HaJl OCHOBOM Mojenu. [IpoBepbre
YUCTOE JIU COILIO.

4. YcranoBute KO3(pGUUIHUEHT dKCTpyaupoBaHHee. Eciu HET pasHUIIBI MEXIY
peanbHbIM JTMAMETPOM SKCTpy3uM M HacTtpoiikamu IO, mpoBepbTe HACTPONKH
MHOXUTENSL 3KCTPY3UU (WM CKOPOCTh IOTOKAa WJIM KOMIIEHCAllMed IOTOKa),
BO3MOXHO, OHHM CJIHUIIKOM Hu3KHe. Kaxjoe ciaiicCMHroBoe MNPUIIOKEHHUE pellaeT
npo0jemMy IMO-CBOEMY, HO MONpoOylTe yBeIWYuTh KodppuuueHtT Ha 5% u
[IEpPE3aIyCTUTE TPOLECC NIEYaTH.

5. Otkpoiite okHo Edit Process Settings B Simplify3D u nepeiinure Bo BKIaAKy
Extruder - xoadduimeHT 3KCTparupoBaHus JODKEH OBITh ycTaHOBJICH Ha 1.0 4To
cootBercTBYeT 100%. OTKpoiiTe Bkianky Material B Cura u yBennubTe HACTPOMKHU
Flow (Bam MoxeT nmonagooburtcs BkiouuTh Flow B okHe Preferences).

Yek-nucr:

o IIpoBepnTe nuamerp punamenTa

o Hcnonb3yiTe TaHTeHIIMPKYJIb, YTOOBI IEPENPOBEPUTH AUAMETP PUIaMeHTa

o IIpoBepbTe, UUCTHIN 1

o YBenuuuBaiite KorhPUIMeHT SKCTpyaupoBanHee Ha 5% 3a pa3s

[IpoGnema ¢ 3D neuatsio: M30bITOYHOE SKCTPYAUPOBAHHEE

#3DBenchy printed
with too thick layers
causing the outer shell
perimeter to detach
from the inner.

Omnucanue mpoOIeMbl
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N30bITOUHOE SKCTPYIMPOBAHHEE O3HAYAET, YTO MPUHTEP MOCTABISET OOJIbIIE
MaTepuaia, 4eM HeoOXOJMMO. DTO CKa3bIBa€TCS Ha TOM, YTO HA paclieyaTKe ecTb
M3ITUIIKA (PUIIaMEHTA.

Pemenue npo6aemsl 3D neuaru: M30bITOYHOE SKCTPYAUPOBAHHEE

Kak mnpaBuimo, mnpuunHa 35TOM TpPoOIEMBI B TOM, YTO KOI(PQPHUIUCHT
SKCTPYAUPOBAHHEE WJIU MMOTOKA B CJIANCEPE CIUIIKOM BBICOKH.

1. Koaddumment sxcrpynupoBannee. OTKpoiiTe ciaiicep v NpoBephTe, YTO BbI
MPaBUJILHO BBIOpaIM KO3(PPUIMEHT IKCTPYIMPOBAHHEE.

2. Hacrpoiiku (flow) noroka. Ecinu ¢ koadduiiieHToM sKCTpyIupoBaHHEE BCE
BepHO, yMeHbLMTe napametp Flow B HacTpoiikax 10 Bamero npunrepa.

3aganue: CorylacHO BapUaHTy ONPEACIUTh IYTH PEIICHUS 110 PEMOHTY

dotononmumepuoro 3D npunrepa.

Ne | BapuaHT 2 BapuaHT 3 BapuaHT 4 BapuaHT
1 [Ipobnema ¢ 3D
[Ipo6nema c 3D P HeUATLIO: [Ipobsiema c 3D [Ipobnema c 3D
neyvatsio: [lehopma CMemeHH.e neyateto: [Ipyrue NEeYaThIo:
uus - OTkIenBanue po0IeMBI € CwMmelieHue cioeB
IIEPBOTO CJIOS
NEPBOTO CJIOs HEPBBIM CIIOEM B MOJIENIU
(CnoHoBbs HOTA)
2 [Tpo6nema ¢ 3D [Ipo6rema ¢ 3D
[Ipobnema c 3D
ME€YaThIO: [Tpo6sema c 3D ME€YaThIO:
HCHATHIO: TpemmHb! B neyarbro: JIbIpbl HenocraTounoe
N36b1TOUHOE P - APIP
BBICOKHUX Ha BEPXHEM CJIO€ | DKCTPYJIUPOBAHHE
DKCTPYIUPOBAHHEE
00BEKTaxX e
XOJA PABOTHI:

1. Onpenenutpb HeucnpaBHocTh 3D npunTepa,
2. CocTaBUTh aJIrOpuT™ 10 peMoHTy 3D mpunTepa;
3. Onucarb MyTH pellieHrs HEUCTIPABHOCTH;

4. CnenatTh BBIBOJI 110 BBITIOJTHEHHOM paboTe.
IMPAKTHYECKAS PABOTA 6

Ha3panue mnpakTuyeckol padorbi: IIpoBeneHne peMOHTHBIX pabdoOT
nopoikoBoro 3D npuHTepa

Heap padorbl: DopMupoBaHME YMEHH MHPOBOAUTH PEMOHTHBIE PabOTHI
nopoukoBoro 3Dnpuntepa
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YMeHHS:

- o0ecrieynBaTh 6€30MacHOCTh PabOT MO HaAJIAKe, TTOIHATIATKE U TEXHUYECKOMY
00CITy’KUBAHUIO METAILUIOPEXKYILETO U aJIMTUBHOTO 000PYI0BAHUS,

- BBITMIOJIHATD PAacyeThl, CBA3aHHBIC C HAIAJKOW pabOThl METALIOPEKYIIETO U
aJIUTUBHOTO O00OPY/I0BAHMUS;

- OCYIIECTBJIATH PEMOHT ToporkoBoro 3D nmpunTepa;

3HAHMSA (AKTyaJIM3aLms)

- OCHOBHBIE PEXKHUMBI  pabOThl  METAUIOPEKYIIET0O U QJJAUTHUBHOIO
060py10BaHUS;

- TMpaBUjia BBHINOJHEHUS PACYETOB, CBSI3aHHBIX C HaAJIAAKOW pabOThI
METATIOPEXKYIIETO U AIIUTUBHOTO 000PYI0BAHUS;

- 000py/IOBaHHUE U UHCTPYMEHTHI;

- CIly)K€OHO€ Ha3HAYCHUE M KOHCTPYKTUBHO-TEXHOJIOTMYECKUE TMPU3HAKH
JeTalIN;

- 3HaTh ycTpoiicTBa doTonoaumepHoro 3D mpunTepa;

- HOpPMBI OXpaHbl TpyJa M OEpEeKIMBOro MPOU3BOJACTBA, B TOM UHCIE C

ucrnoisibzoBanueM SCADA cucrem.

Teopernuecknit MaTrepua:

Ouenp vacto B xoae 3D-neyatu Ha npuHTepax FDM BO3HMKArOT pa3inuyHbIe
npoOsiembl. Hepeako TroTOBBIM OTHEYAaTOK OCTaBISET >KeNaTh JIy4YIIEro, HMEET
pasnuunble nedexTsl. J[aHHBI MaTepuan co3laH Uis TOro, 4TOObl PaccCMOTpPETh
OPUYMHBI BO3HUKHOBEHMSI J€(EKTOB B XOJE MEYaTH U NPEIJIOKHUTh BAPUAHTHI
CHIDKEHMS BIIMSHHS HETATUBA HA KOHEYHBIA PE3yJIbTaT.

[Tpo6Gsiema Nel

PacnnaBieHHBIN IUIACTUK HE BbIAAaBJIMBACTCA U3 COIlJIa B HAYaJIC II€CYAaTH.
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JlanHas mpoOsemMa BCTPEYAETCs YaCTO U OYEHb JIETKO YCTPAHSAETCH.

Bo3MoxHas npuunHa

JlericTBus Oy
YCTpaHCHUS

[ImacTuk OTCYTCTBYET B
COILIE

Taxast npobiema MOXKeT
BO3HHMKHYTh U3-32
IeperpeBa dKCTpyaepa,
IJIACTUK MOMPOCTY BBITEK.
Wi ke HUTh NPOCTO HE
MOCTYNIAET B 3KCTPYIEP.
[IpoBeppTe mapameTpsl
reyaTH, 3a1aiTe B
HACTPOMKAX
ocHoBaHue/kaHT. [lepen
Ha4yaJIoM IleYaTH BAABUTE
HUTH B DKCTPYAEP
BPYUYHYIO U yOeauTeCh B
€ro NMPOXOJIUMOCTH.

Mexnay comioMm u
MOBEPXHOCTHIO pab0Yero
CTOJIa CITUIIIKOM
HEOOJIBIITON 3a30D.

Mexay comioMm u
paboueil MOBEPXHOCTHIO
JIOJKHO OBITH HE MEHEE

0,05Mm. Baxxao
OTPETyIUPOBaTh
IIOJI0’KEHHE CTOJIA IO OCH

7., a TaKXKe 3aJaTh

HYJIEBYIO TOUKY OTCUETa
npu (popMHpOBaHUH
GCode.

ITpoxpyTka mecTepHn
NOoJAa4M IIACTUKA

Hwxe paccmorpum
BAPUAHT, KOT/Ia IIECTEPHS
W3HOILIEHA WIH C IUIACTHKA

CHUMAETCSI CIIOM.
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Hy»xHo nipocto
4 3acop coria MPOYUCTUTH COILIO
IKCTpYepa

[Tpobnema Ne2
B nauainie 3D neuyaTu nepBblil CJION HE aAre3upyeTcs ¢ TOBEPXHOCTHIO CTOJIA, TO

CCTh I10XAas UM OTCYTCTBYIOIIAsa BOO6HIC aarc3us.

OTo ceppe3Has npodsieMa, KOTOpas MOXKET OTpPa3uUThC HA KOHEYHOM

pe3yJIbTaTC, BCIb OCHOBAHUC CABHUIACTCA, U MOJICIIb HC (bOpMI/IpyeTCSI KaK HaJo.

Bo3MoxHas npuunHa JlericTBus 1U1s1 yCTpaHEHUS

KanubpoBka Ba)xHBIN TIpoOIIECC,
MOBEPXHOCTH JO0JKHA OBITH UI€ATEHO
BBIPOBHEHA 110 OTHOIICHUIO KO BCEM

HeoTtkanubpoBanHas
1 ocsim. J[71s1 KamuOpOBKU €CTh
paboyasi TOBEPXHOCTh .
crelualibHas mporpaMmma, KOTopoi
JIETKO BOCTIOJIb30BAThCS HIIN
HEO0OXO0UMO CJIeNIaTh 3TO BPYUYHYIO.
[Tocne kanuOpOBKM HYKHO YOSTUTHCS,
4TO B paboTe IKCTpyepa U mapaMeTpbl
Bonbioe paccrosinue MEYATHOM MOBEPXHOCTH MOTPEIIHOCTH
2 MeXay paboueit MHUHUMAaJIbHbI. MOXXHO
MTOBEPXHOCTHIO U BBECTH cMeleHue 1o ocu Z -0,05mm.
COIIJIOM B pesynbrare neuats Ha4HETCS Ha

0,05MM HMKE 3aJaHHOM OCH
KoopauHaT. OHaKo
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nepeycepACTBOBATh B JAHHOM BOITPOCE
TOXKE€ HE HYKHO.

CaumkoM BBICOKAs
CKOpPOCTDb IICYATH B
Ha4daJic

[lepBbIe ciion Bcerna rneyaTaroTcs Ha
0oJiee HU3KUX CKOPOCTSIX, YTOOBI
TJTACTHK YCTIEIT CBSI3aThCSA C
MMOBEPXHOCTHIO0. ONTUMaIBLHOM OyIeT
ckopocTh Ha 50% HUMXke CTaHJIapTHOM.
Ecnu y Bac ectb mofgo3peHue, 4to
IIPUYUHA B CKOPOCTH, TO YMCHBIIIUTE
ee.

Cnumkom ObICTpOE
OTBEPIKJICHUE
IJIaCTHKA

B pesynprare TOro, 4To I1acTUK
CJIMILKOM OBICTPO OTBEPJIEBAET, OH HE
YCIIEBAET HAJEKHO CBS3ATHCA C
MMOBEPXHOCTHIO. J[aHHBIN MMOKA3aTENb
Oynet B OOJIbIIIEH CTETICHH 3aBUCETh OT
UCIIOJIb3yeMOro marepuana. [Ipuuem
4yeM BhIIIe OyIeT TeMiiepaTypa
IIJIABJICHUSI, TEM OBICTpEee OH OyJieT
3actbiBaTh. Elie ogHa nmpobiema
YMEHbIIICHUE MOJEJIHN B pa3Mepax
BCJIEJICTBUE €€ OBICTPOro ocThiBanus. K
npumepy, AbC 1ipu 3acThIBaHUA
yMeHnbInaetcs Ha 1,5%. UToObl
JUKBUIUPOBATH JJAHHYIO POOIeMy
MHOTHE TPUHTEPHI OCHAIIAKOTCS
dbynkuuel nmogorpesa crona. [lepen
HayaJjoM MeYaTH CTOJIUK MPOrpeBaeTcs,
a Korja Ha HEro HAHOCUTCS MEPBbIN
CJIOM, OH HAaJIE’)KHO CBSI3bIBAETCS C
MOBEPXHOCTHIO. [Ipu sTOM
TeMmIepaTypa crojia 3aJaeTcs B
HacTpoiikax nedatu. s ABC
macTuka 31o npuMmepHo 110 rpamycos,
nost [TJTA — 60.

PaboTa BeHTHIISITOD

BbricTpoMy OTBEpKICHUIO IJIACTUKA U
COOTBETCTBEHHO OTCJIOEHUIO MOKET
Croco0CTBOBATh pab0OTa BEHTUIISATOPA,
KOTOPBIN OXJIAXKIAET dKCTpyaep. i
TOT'0 YTOOBI MOJJOOHOM MPOOIEMBI
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130eKaTh OTKIIOYUTE €ro Ha BpCMs
I[Ie4aTH ICPBLIX CIIOCB.

Jns mydien aare3uy uenoJib3yrTCs
pa3IMYHbBIE MaTePHUAIbl. ITO MOTYT
KOBPHUKH, CHHUH CKOTY, KaIlTOH, KJIEH,

OrtcyrcTBHE
actBop ABC u np. Beibop Oyner
6 aJre3u0OHHOT0 p P P p oY
OTIPEIEIATHCS THTIOM MaTepurara.
TOKPBITHUS
[Tepen nx ucmob30BaHUEM HYKHO
OYHCTHUTH TOBEPXHOCTH OT MBLIN U
00€3XKUPUTH €€.
Cnenaiite 1OMOTHUTEIBLHYIO OOBOJIKY,
KOTOpast YBEITUYHT IUIOIIA b
COTNPUKOCHOBEHHUSI MOJIEIH CO CTOJIOM
7 OOBoKa P ’

a TaKXe MOJArOTOBUT SKCTPYAEP
HEMOCPEACTBEHHO K M€YaTH MEPBOTO
crost

[TpoGnema Ne3

KonnvecTBO BBIIABIMBAEMOI0 SKCTPYAEPOM IUIACTUKA HETOCTATOYHOE.

I[aHHaSI Hp06neMa BBIABIISICTCA BH3YaJIbHO. B orneuatke BHUJHBI ITYCTOTBI

MeXy ciosiMu B XY -TtockocTd. [IpudnH Takoro siBJICHUS MOXKET OBITh MHOTO:

e CKOPOCTb I1OJa4u INIACTHKA HE COOTBCTCTBYCT CKOPOCTH JIBHIKCHHA

MeYaTaruie roJIOBKH;

¢ HENPABUJIbHBIA IMAMETP ILUIACTUKOBOM HUTH;

e IIPOKPYTKA KOJICCA IMoAa4YM IJIACTHKA.
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Jlns Hadana yOeauTech, UTO B HACTPOMKaX yKa3aH TOT AUaMETpP HUTH, KOTOPBII
BBl UCIIOJIb3y€TE. B IMPOTHUBHOM Cilydyae pPEKOMEHIYEM IPOCTO YBEIUYUTH PACXO
miactuka. [lo ymondanuio B HacTpoiikax ctouT 1. Bel Moxere nmoctaButh 1,1, Takum
oOpa3zoM, pacxop miactuka yenmnuutcs Ha 10%. Ho umeliTe B Buay, 4TO €CTh
mpoOjemMa, KOTJa BBIJABIMBACTCS IUIACTHKA OOJBIIIE YeM Hag0 HU ITO TOXKE
HENPUATHOCTH. [103TOMY HE mepecTapanTecs.

[TpoGaema Neo4

[leperpeB — CIMIIIKOM BBICOKAsI TEMIIEpaTypa.

CoOuroicHrEe TEMITEpAaTypPHOTO PEXKUMa JIi KOHKPETHBIX THIIOB IUIACTHKA
UTpaeT OYCHb BAXXHYIO POJIb B KOppekTHOUM padote 3/ mpunrtepa. Eciu ycraHoBieHn
HEKOPPEKTHBIM TEeMMEpaTypHBIA PEXUM, TO IJIACTUK IIOCJIE BBIIABIUBAHUS U3
dKCTpyAepa OyIeT He 3aCThIBATh, @ TEUb U MOJICTh OyeT nedopmupoBaThes. C TakKuM
SBJICHMEM 4YacTO CTaJKUBAIOTCA TIPU T[€YaTd BEPIIMH JeTajeil, TAe CIOoH
HaKJIaJIBAIOTCS B KOPOTKUH MPOMEKYTOK BPEMEHH U IIJIACTHK HE YCIIEBACT OCTHIHYTh.
Pemraetcs nannas npo6yema HeCKOJIBKUMHU CTIOCO0aMH:

o pETYJIMPOBKa TeMIiepaTypbl Ha 5-10 rpaxycos;

e YBEJIMUCHUE WJIH YMEHBIIIEHNE MOIIIHOCTH BEHTUJISATOPA;

e YCTAHOBKA JIOMOJIHUTEILHOTO BEHTUJISITOPA;

o CHIDKCHHE CKOPOCTH TICYaTH Ha OTPE/ICICHHBIX yUacTKax;

o 100ABJICHHUE €Ille OJAHOW MOJIeNu B pabouylo 30HY /IS IedaTu, Moka OyaeT
MeYaTaThCs CJIION BO BTOPOU MOJIEIH, OH YCIIEET 3aCThITh, HO 3TO BO3MOKHO JIMIIb TIPH
reyaT HeOOIbIINX U3AETNN
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[IpoGaema Ne5

Paccnoenue usnenus.

JlanHas mpo0yiemMa BO3HHMKAeT B TeX CIy4dasx, KOTJa CIOU HE CBA3BIBAIOTCS
MeXa1y co0OW JOCTaTOYHO MPOYHO. B pe3ynbraTe mpu OCTHIBAHMM OHU HAUYMHAIOT
OTCJIaWBaThCS €lIe B Xoze medaT. [IpuamHamMu MOXKET OBITh CIMIIKOM OOJIbIIast
BBICOTA CJIOS MUIM HU3KAasi TEMIIEpaTypa MevyarTy.

Pekomennyercs BbiOupaTh TonuuHy ciosi 80% or amamerpa coruia. ITO
ONTUMAJIbHBIA TOKa3aTeb, KOTOPBIA 00ECreunBaeT HAJEKHOE CLEIUIEHHE CIIOEB.
Yame Bcero Ha mpuHTepax ucrnosb3ytores comia 0,3 u 0,5MM. Ucxoas u3 storo u
BbIOMpAiiTe TOJILIUHY CJIOSI.

Jlnist pa3HBIX TUMOB IJIAaCTHKAa PEKOMEHIOBaHA CBOS TeMIieparypa nedatu. s
ABC — at0 220-235 rpanycos, a qis [IJIA-mmactuka — 190-210 rpanycos. Eciu
TemnepaTypa OyaeT HEIOCTaTOYHOM, YTO pacIUIaBICHHBIM IUIACTHK He OyJer
CKJIEUBATH CIIOM.

[TpoGiema Neb

[Ipockanb3pIBaHUE MIECTEPEHKH, OAAIOIICH HUTD.
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HpI/I‘IHH TaKOT'0 SIBJICHUS MOKET OBITH MHOTO:

M3HOC CaMOM IIECTEPEHKU;

HCIOJIb30BaHNE HEKAUECTBCHHOMN MJIACTUKOBOM HUTH JJIs TI€UaTH;
BBIOOP CIIUIIIKOM HU3KOM TeMIIepaTyphl JJIs IIeUaTH;

BBICOKAsl CKOPOCTh M€YaTH;

3aCOPCHUC COILIA.

Ecan TCMIICpATypa CIIMIIKOM HH3KaA, TO INIACTHUK MOKCT 34dCTbITh IIPIAMO B

COILIIC, 3a0uBas €ro, MMO3TOMY MOXKET BOZHUKHYTBH JOIIOJHUTCIIBHOC COIMPOTUBJICHUC.

Ecmn CKOPOCTD IOJJa4u CIIMIIKOM BBICOKA, TO HUTHb MOKCT IIPOKPYINBATHCH. Ecau xe

3a0MJIOCH COIUIO, TO MPOYUCTHUTE €T0 UM MOTPOOYHTE MPOTOJKHYTh HUTh BPYUYHYIO.

I/IHOI‘)Ia HUTBb PACIUIABISICTCA M 3aCTBIBACT KYCKOM, KOTOpBIﬁ HaMHOTo OOJIbIIe

OTBCPCTHA. B PE3YJIbTATC MICCTCPHA MOKCT IIPOKPYHUHNBATHCH. HY)I(HO HU3BJICYb HUTD,

oTpe3aTh 1e(POPMUPOBAHHYIO YaCTh U BCTABUTH 3aHOBO.

[Tpobnema Ne7

3acopeHHe Cora.
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[IpuurHaMu BO3ZHMKHOBEHMS 3aCOpa MOKET ObITh HEKAYECTBEHHBIN MIIACTUK C
BKJIIOUEHHSIMU, TPSI3HBIN MJIACTUK WM NPOCTOE MOATOPAHNUE HUTH.

Harpeiite como 10 Hy»XHOUM TeMrepaTypbl U TOMPOOYHTE MPOTOIKHYTh HUTh
BpyuHyt0. Ecim momancs OpakoBaHHBIA Y4aCTOK HHTH, TO MOYKHO BBIHYTh HHUTH U3
AKCTpyAepa, o0pe3aTh OpakOBaHHBINM y4aCTOK, CHOBA BCTABUTh HUTH U MPOTOJIKHYTh
ee BpyuHyto. COmIo MOXHO IPOUYUCTUTH TOHKON MPOBOJIOKOM, HAIPUMED, UTIION WU
cTpyHoi. Ho mnpenBaputenbHO pas3orpenTe Comio, TakK €ro YUCTUTh IPOLIE HU
s dexTuBHEE.

[TpoGema Ne8

HepaBHOMEpPHOCTH CTPYH MIIACTHKA U3 COILIA.
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Bo3MoxHas .
JleficTBUS U151 yCTpaHEHUS
IPUYUHA
1 HepaBHoMepHBIT JlomycTrmas HorpemHOCTh HE NOJIKHA
TUaMETp HUTH MpeBBIIATh 5%
2 3acop B corie [Ipouucture comio
[1nacTuk MpocTo HE MOKET BBIIABIUBATHCS, TAK
KaK PacCTOSIHUE MEXK/y TIOBEPXHOCTHIO U COILIIOM
Bri6pana P Y p
MajieHbKoe. Ecim BRI pemmiiy neyaTaTh B
3 MaJIeHbKas
BBICOKOM Pa3pEeIICHUN, TO HYXKHO ClIeTIaTh
TOJIIIIMHA CIIOS .
TEeMITepaTypy BHIIIE U ITeYaTaTh Ha BEICOKOU
CKOPOCTH.
4 JledexTHOE Cora MoryT OBITH OpaKOBaHHBIMH WJTH
COTLIO HCIIOPTHUTHCS B XOE IKCIUTyaTallUH.
Motop nopauun
5 HUTHU paboOTaeT [IpoBeppTe MOTOD
HEKOPPEKTHO
OTCVICTERIE BaxHO cBOEBpEMEHHO YCTpaHATh JHO(THI, CIICTUTh
Y 3a HaTSDKEHHEM peMHEH, (PUKCUPOBATh H3HOC
6 CBOEBPEMEHHOTO o
MEXaHU3MOB U IecTepHer. Takxke n1eheKThl MOTYT
o0cy )KHBaHUS
BO3HHKATH U B PAOOTE DIICKTPOHUKH.
[TpoGaema Ne 9

I[C(bOpMaI_II/UI HU3CINA B XOAC IN€YAaTH U €T0 OTKIICMBAHUEC OT IMMOBEPXHOCTH.
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Wnorga B xoxe 3J] medatu ObIBAIOT Takhe HENPUATHOCTH — BCE HAUMHAETCS
XOpOILIO, TMEPBBIE CIIOM IEYaTaloTCs HOPMAJIbHO M aare3us xopoimas. OpHako B
JalbHENIIIeM, 0COOCHHO KOTJ]a MOIeNb OOJIbIlIas, AeTajlb KopoOuTcs, nedopMupyercs
U HAYMHAET OTXOAMUTH OT IOBEPXHOCTU cToja. [lociencTBusi Takoro sIBIECHUS
MIPAKTUYECKH HEBO3MOXHO MCIPABUTH, TO3TOMY 3TO BCE BECbMa HempusaTHO. Yare
Bcero JeOpMUPOBAHHBIM OTHEYAaTOK MPOCTO BBIKUIBIBaeTcs, a 3J] mevarsb
HauMHaeTcs 3aHOBO. Yallle Bcero noj00HbIE SBJICHUS MOKHO HAOIIOAATh MPU II€4YaTH
ABC Ha Mozensax otkpeiToro tuna. /leno B ToM, uto ABC mocne oxnaxaeHus u
3aCThIBAaHUS J1a€T YCaaKy, KOTopasi cocTaBisieT B cpenHeM 1,5%. B pesynbrate neranb
MOXXET HayaThb KopoOuTcs u aedopmupyercs. MHorga cinou cmemniatrorcs. Pemmtsb
po0JIeEMy MOYXKHO HECKOJIBKUMU CIIOCOOAMMU:

o Hcnonb3oBanue QpyHKIMU MOAOrpeBa pabOyero CTosa, eciau TaKoBas €CThb.
DTO MO3BOJIUTH HE JaTh MOJEIU OCTBITH OBICTPO U yOEpekeT ee OT AePOpMAaLMH.
Mopenb OyneT oCThIBATh MOCIE OKOHYAHUS [T€YaTH U YCaIKy AacT pABHOMEPHYIO.

« JKenarenbHO OTKIIIOUNTH BEHTWISTOP WJIM BOCIIOJIB30BATHCS HAITPABJIAIOIIUM
BO3J1yXOBOJIOM, YTOOBI MOJI€NIb HATPEBAJIACH U OCThIBAJIA PABHOMEPHO.

o Jlyume nevatath Ha 3] mpuHTEpax C 3aKpbITOM Kamepoil. BHyTpu kamepsl
MO/JIEPKUBAETCS TEMIIEpaTypa, U MOJIETb HE OCTHIBAET HEPABHOMEPHO.

o MOXHO Take YMEHBLIUTH MOKa3aTelb TEMIIEPATYPbl FIKCTPYI€pa, BMECTE C
YBEJIMUYEHUEM TOJIIMHBI CTEHKU U MPOIIEHTA 3aII0JHEHUS MOJIETH.

[TpoGaema NelO

JledexTs! n3-3a GopMUPOBAHUS HEMTPABUILHBIX TTOIJIEPIKEK
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Ecnu npy nmoAroToBke K MedaTd MOJACIH HE y4eCTh HAIMYUE NOMJIEPIKEK WU
YCTaHOBUTH HEIIPABUJIbHBIE UX NIAPAMETPBI, TO MOKHO ITOIYYUTh MACCY HENPUATHBIX
nedeKTOB Ha MOBEpXHOCTH Mojenu. K mpumepy, ecinu y HOJACPKEK YCTAaHOBHUTH
MaJICHbKHMI MPOLEHT 3alOJHEHUs, TO OHM He OyayT NPUIMIATH K MOJEIH, a CIOU
OyayT HepaBHOMEpHBIMU. Ecin e MOCTaBUTh CAUIIKOM OOJBIION MPOIEHT, TO MpHU
MOCJIETYIOLIEM YIaJIEHUU MOIEPKEK OYAET OCTABATHCS CIMIIKOM MHOTO CJIE0B. Bl
MO’KETE YCTaHOBUTH BBICOKOE paspellieHue nedyaru. B Ttakom ciiydae mozaenp Oyner
reyaTaTbCsi TOYHEE W IO3TOMY HEPOBHOCTU OYIyT MaKCUMAJIbHO CIJIAXKEHBI.
OnrtumanbHas BEJIMYMHA 3aMOJHEHUs i1 noanepxkek cocrasisieT 20-40%, onHako
€CJIM YHUCIIO CBUCAIOILIUX YacTel 00MbIIOE U OCOOCHHO B CIy4ae, €CIM CTEHKU TOHKHE,
TO KOJIMYECTBO MOJIEPIKEK MOXKET OBITh yBenmudeHo 10 60%.

Baxxno  BpIOpaThb  ONTUMaNbHYIO  BEJIMYMHY  MEXKIY  BEpUIMHOU
MOJIEP)KUBAIOIIECH KOHCTPYKIMM M OTnedyaTka. Yamie BCero JaHHas BEIMYMHA
u3MepseTcs yucioM cioeM. OntumaibHoe, eciu 310 Oyaer 1-2. Ecnu ke nocTaBUTh
HOJIb, TO MOJIENIb CKJIEUTCS C MOJIEPKKAMU HACTOJIBKO, YTO ynajieHue OyAeT OueHb
MpoOJeMaTUYHBIM. A €CJIM YCTAHOBHUTH 3, TO BBICOKA BEPOSITHOCTh MPOBUCAHHUSI CIIOS
WIH K€ JedOopMaIivid.

HeoOxoaumo Takxke 4YTOOBI CTEHKM MOAJEPKHUBAIOIIUX CTPYKTYp He
CKJIEUBAJIMCh CO CTEHKaMU MOJAEINH. /{151 3TOr0 HY>KHO TOKE ONPEIEIUTh PACCTOSHUE
B FTOPU30HTAIIBHOM TNIOCKOCTH MEXTy MOAJAECPHKKAMH U YaCTIMH MOJIEIH, B UIEAJIE ITO
0,2-0,4mM.

W eanbHbIl BApUaHT — 3TO II€YaTh ABYMs DKCTpyIepaMu. B aToM cityyae oauH
Oymer mewataTh TONJEPXKKHM W3 Martepuania PVA, xoTtopeiii  siBisieTcs
BogopactBopuMbIM, Wi HIPS (pactBopurens J[-nuMoHeH), a Bropoit OyeT nedarartb
OCHOBHBIM MaTE€pHAIOM caMy MOJENb. OJTO CaMblii MPOCTOM crmoco0 u3zbexarb
nedopManuii 1 1epeKTOB, a TAKKe JETKO U OECCIEAHO YAATUTh MOACPIKKH.

3amanue: CorylacHO BapUaHTy ONPEACIIUTh NYTH PEIICHUS I10 PEMOHTY

nopoikoBoro 3D npuHTepa.

Ne | 1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT S BapuaHT
1 PacnnaBnenn | B nauane 3D | KomuuectBo | IleperpeB— | Paccrnoenue
bl MIJIACTUK rnevyaru BBIJIABJIMBAEM |  CJIMILIKOM 1363 (SN15 8
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HE MIEPBBIN CIOU oro BbICOKAs
BbIJIABJIBACT HE 3KCTPYAEPOM | TeMIiepaTypa
Csl M3 COIUIA B | aAre3upyeTcs MJIACTHUKA
Havaje c HEJIOCTaTOYH
neyaTu MOBEPXHOCTh o€
0 CTOJIA, TO
€CTb IJ10Xast
W
OTCYTCTBYIOIIL
ast BOOO111e
aare3us
eopmanus
Hledop HedekTsl u3-
[Ipockanb3biB V3/EIINS B
Hepasnomepn 3a
aHue X0/JI€ MeYaTu
3acopeHue OCTb CTPYH dbopmupoBaH
IIECTEPEHKH, U ero
. coruia IJIaCTUKA U3 us
ITOJAOIIIEN OTKJICUBaHUE
coruia HETIPaBUIbHBI
HATE ot X TIOJIJIEPIKEK
MOBEPXHOCTH P
XOJA PABOTHI:

1. Omnpenenutpb HeucnpaBHOocTh 3D npunTepa;

2. CocrtaBuTh airoput™ 1o pemonty 3D npunTepa;

3. OmucaTh MyTH pelIeHHs] HEUCITPABHOCTH;

4. Cnenatb BBIBOJ 1O BBIIIOJIHEHHOM padoTe.
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Kpurepuu oieHKH NPaAKTHYECKOM PadOThI

Kpurepuu onieHuBaHus

Ornenka

BrictaBnsiercs oOydaromieMycs 3a padbory,
BBITIOJTHEHHYIO CAaMOCTOSITEIFHO 0€301H100YHO, B
MOJTHOM O0BEME C YUETOM PAIlMOHATBLHOCTH BEIOPAHHBIX
pelIeHUI

5 (OTAMYHO)

BricTaBnsiercs oOyuatomemMycs 3a padoTy,
BBITIOJTHEHHYIO B ITOJTHOM 00BhEME C HEJ0UCTAMH,
WCIIPABIICHHBIMHA CAMOCTOSITEIIBHO 110 HABOISIITUM
BOIIPOCAM TPENoIaBaTersl.

4 (xopor1o)

BricraBnsiercs oOyyaromiemMmycs 3a paborty,
BBIIIOJTHEHHYI0O C HEJAOYETaMH, WCIPABICHHBIMU C
IOMOIIBIO MPENOJABATEIIS

3 (y1OBIETBOPUTEIHHO)
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