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OBIUE YKA3AHUSA

Hacrosiiee Metoanyeckoe nocodbue coOCTaBJICHO JJIs CTYJIEHTOB 3a04HOM (hOpMbI 00yUeHUs 1o
HarnpasiieHuto oArotoBku 7.050402 «JluteitHoe mpou3BoacTBO», cnenuanbHocTH 7.05040201 «JIu-
TellHO€ MPOMU3BOJCTBO UEPHBIX U LIBETHBIX METALIOBY». [[Is1 CTYAEHTOB 3TOM CHEIUATbHOCTH KYypC
«KoHCTpynpoBaHue JUTBIX U3EIUN» ABISIETCS CHEUAIBHON IUCIMILINHOM.

Lenb n3ydyenust kypca — J1aThb OyAyIIMM CIIEHUAINCTaM 3HAHWE OCHOBHBIX MPUHLUIIOB KOHCT-
PYHPOBaHUS TEXHOJOTUYHBIX JIUTHIX JI€TaIel, METO/IOB pacyeTa KOHCTPYKTUBHBIX AJIEMEHTOB OTIMBOK
U UX OTJEJIbHBIX y3JIOB B 3aBUCHMOCTH OT IPUMEHSIEMOI0 CIUIaBa U TEXHOJIOTUU M3rOTOBJICHHUS, HAy-
YUTh HAXOJUTh ONTHMAJIbHbIE TEXHOJOTHYECKUE PELIEHUS MPU MPOEKTUPOBAHUM BHICOKOKAYECTBEH-
HBIX OTJIMBOK, IIOJTOTOBUTH CTYJIEHTOB K CAMOCTOSTEIbHON pa3paboTKe KOHCTPYKIUH JINTBIX JI€TalIeH.

OcHoBHas 3a/1a4a U3Y4YEeHHs] JUCIUIUIMHBI — HAYyYUTh OYAYIIEro ClelHUaanucTa NpaBUIbHO BbI-
OupaTh U TEXHUUYECKH IPaMOTHO OOOCHOBBIBATh MpeiaraéMble TEXHUUECKUE PELICHHs IPU 0TpaboTKe
KOHCTPYKIMU JUTHIX ACTAICH U NPUJAHUU UM MAaKCUMaJIbHOW JIMTEHHON TEXHOJIOTUYHOCTH.

[IpenogaBanue AUCHUIIIUHBI Oa3upyeTCsl Ha 3HAHUSX, TOJIyYEHHBIX B [IPOLIECCE YCBOEHUS KYp-
coB «Teopernyeckue ocHOBBI (popmooOpazoBanus», «lIpoekTupoBanre U MPOU3BOACTBO OCHACTKNY,
«CneunanbHble BUBI JIUThs», «OCHOBBI TEOPUH IUIABKU U MPOU3BOACTBA OTIIMBOK» U JIP.

VY4eOHbli mpo1iecc OpraHu3yeTcs ClIeayonuM o0pa3oM. B mepro ycTaHOBOYHON CECCHU CTY-
JIEHTaM YUTAlOTCS BBOJAHBIE JIEKIIUHU, IPOBOIATCS MPaKTUYECKUE pabOThl U BbIIAIOTCA 33JaHUS HA BbI-
MOJIHEHUE KOHTPOJIbHON pabOThl. YueOHbIE 3aHSTHUS 10 KypCy BKIIOUYAIOT CAMOCTOSATEIbHYIO padboTy
HaJ yueOHO-METOAUUECKO JINTEPaTypOil U BBINIOJHEHNE KOHTPOJIbHOU pabOTHI.

KoHnTposnbHas paboTa ciaetcst Ha IPOBEPKY B CPOKHU, MPEIYCMOTPEHHbIE YUEOHBIM rpapuKoM;
MIPaKTUYECKHUE 3aHATUSA JJIs CTYJCHTOB-3a0YHUKOB OPIaHU3YIOTCS B ayAMTOPHSIX aKaJeMUU U BbIIOJ-
HSIOTCS BO BpEMsI YCTAHOBOYHON CECCHH.

CryneHThl, MOIY4YHBIINE 3a4€T 110 KOHTPOJIBHON paboTe U BBHIIIOJIHUBIINE IPAKTHYECKHUE pado-
ThI, IOITYCKAIOTCS K Cja4€ dK3aMEHA.

Hacrosiiee nuzanue cogep uT METOAMYECKUE YKA3aHUS 110 U3YYEHUIO AUCLIUILIIMHBI, BOIIPOCHI
IUIS CaMOTIPOBEPKH, MPUMEPHBIN MepeuyeHb MPaKTHUYECKUX padoT, KOHTPOJIbHbBIE 3aJJaHMsl, CIUCOK OC-
HOBHOU U JIOTIOJHUTEIBHON JIUTEPATYPBHI.

PexomenyeTcs cienyromuii nopsIoK caMOCTOSTENIbHOM NpopabOTKH TEM Kypca:

- 03HAKOMUTBCS C COJIEP’)KaHUEM TEMbl U METOJUYECKMMH yKa3aHUSMHU, YTOObI MPEACTaBUTH
00BEM U MOCIIEeI0BATENIbHOCTh U3JI0KEHUSI MaTepHala;

- IPOYECTh COOTBETCTBYIOUINE pa3Jielibl B OCHOBHOM Y4€OHUKE;

- JUI pacIlIMpEeHus MPeACTaBICHUI O pacCMaTpUBAEMOM BOIIPOCE OOPAaTUTHCS K JOMOJHUTEINb-

HOU JIuTeparype.



[Ipucrymnas Kk U3y4eHHUIO KaKJI0 HOBOWM TEMbI Kypca, pEKOMEHAYETCS, MPEkKIE BCEro, O3HAKO-
MUTBCS C COOTBETCTBYIOILIUM Pa3JIeIOM HACTOSILUX YKa3aHUM U YETKO MPEACTaBUTh cebe 00BEM TEMbI
W TOCIEOBATEIHPHOCTh Pa30MpaeMbIX B HEW BoOmpocoB. [locime mM3ydeHUs: METOIWYECKUX YKa3aHUH
MOYHO TIEPEXOJIUTh K MPEIBAPUTEITLHOMY 03HAKOMJICHHIO C MAaTEPHUAIOM I10 YIYCOHUKY.

Korpaa sToT nepsbiii aTan paboThl BBINOJIHEH, CIEIYET NEPEUTH K JETATbHOMY U3YYEHHUIO Ma-
Tepuana yueOHuka. Eciiy nocie TuiaTenbHOT0 U3yd4eHus: TeMbl 10 YUeOHUKY C UCIIOJIb30BaHUEM METO-
IUYECKUX YyKa3aHUM OCTaHyTCSd HESACHbIE MeCTa, HYXHO OOpaTUThCA 3a KOHCYJIbTallMeW K
IIPENOAABATEINIO.

YToOb! JIerye 3aOMHUTh U YCBOUTH MaTepUajl, PEKOMEHYETCSl COCTABIIATh KPATKUM KOHCIIEKT
10 KaKIOMY U3YYEHHOMY pa3zeny.

ITocne HU3YUCHUA K&)I(I[Oﬁ TEMbI HY’)KHO OTBE€TUTH YCTHO Ha BOIIPOCHI JJI1 CAMOITPOBCPKH, IIO-
MCIHICHHBIC B MECTOANYCCKUX YKa3aHUAX. OTBeTHI HA BOITPOCHI JIs1 CAMOIIPOBEPKU - BAXKHOC CPCIACTBO

CaMOKOHTPOJIA. OHH ITOMOTafoT 3aKpCIUTh B [IaMATH MaTCpUaJl Kypca.

1 IPOT'PAMMA KYPCA U METOANYECKUE YKA3AHUA 11O EI'O U3YYEHUIO

1.1 Tema 1. YcoBepuieHCTBOBAHUHE KOHCTPYKIUHU JIUTHIX AeTajlell, KAK OCHOBHOI NYyTh

3KOHOMMH METAJLJIOB

enb u 3anaun kypca. [loHATHE TEXHOJOTUMYHOCTH JMUTHIX AeTanei. OOuiue NpUHIMIIBI KOHCT-
PYMPOBaHUS JIMTHIX AeTasield. BEIOOP TEXHOJIOTHYECKOTO MPOIlecca U3rOTOBJICHHS JTUTOU JeTaiu. Bei-
00p MaTepuasia JJiE W3TOTOBJICHHUS JIUTOW JeTainu. BiusHue MEXaHMYeCKHX CBOWMCTB CIUIaBa Ha
KOHCTpYKLUIO oTinuBKH. Kitaccudukanus oTJIMBOK MO ClI0KHOCTH. OCHOBHBIE KOHCTPYKTHUBHbBIE TUIIBI
OTJIMBOK.

Jlureparypa: [3, c. 65-92, 6, c. 6 — 13].

MeToanueckue YKazaHus

Pa3paboTke TEXHOJOTMYECKOro MpoLecca U3rOTOBIEHUS OTIUMBKH MPEALIECTBYET 3Tall mpopa-
OO0TKM Ha JIUTEHHYIO TEXHOJOTUYHOCTb.

TexHONIOrM4HOM cuuTaeTcsl Takasi KOHCTPYKIUS OTJIMBKH, KOTOpas MO3BOJISIET NOJIyYaTh €€ 3a-
JAHHOTO KauecTBa IPU MUHUMAJbHBIX TPYAOBBIX, MaTEPUAIBLHBIX U SHEPr€TUYECKUX 3aTpaTax U MH-
HUMaJIbHOW CTOMMOCTH. TE€XHOJOTUYHOCTh OTIMBKU 3aBHUCUT OT HMPUMEHSEMOTO TEXHOJIOTMYECKOTO

rporiecca, KOTOPBI HEMPEPHIBHO MEHSIETCS, COBEPIICHCTBYETCSI U Pa3BUBACTCHI.
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TexHONTOrMYHOCTh KOHCTPYKIUH JIMTON JIeTald OLEHUBAETCS MO psiAy TpeOOBaHUM, KOTOpHIE
MPEeIbABISAIOTCA K KOHCTPYKUMH JeTanu. Bpibop Hambosiee palMoHAIBHOTO CHoco0a M3rOTOBJICHHS
JUTON JieTanu oOyCJIOBJIEH TEXHUYECKUMU YCIOBUSIMU U TEXHUKO-3KOHOMHYECKON 3PPEKTUBHOCTHIO
IIPUMEHSEMBIX TEXHOJIOTMYECKUX ITPOLIECCOB, KOTOPAsI 3aBUCUT OT CEPUMHOCTHU BBIIYCKA JIUTHIX JI€Ta-
JIed, XapakTepa MPOU3BOJCTBA, CTEIEHU €r0 MEXaHU3alMyd U aBTOMAaTH3alui, KOHCTPYKTHUBHBIX OCO-
OCHHOCTEH JUTHIX JeTanel, uX radbapuTHHIX pa3MepoB, KOH(UTrypallK, Macchl, MaTepuaa, 3aJaHHOM
TOYHOCTH Pa3MEpOB, YUCTOTHI MOBEPXHOCTHU U APYrUX (HaKTOPOB.

Bb10OpaHHBIil TEXHOJOTHYECKUI Mpoliecc NOJDKEH O00ecneunBaTh BBICOKYIO IMPOU3BOAUTENb-
HOCTb TpPyJla, SJKOHOMHYHOE PACXOJ0BaHUE MAaTEpUaAIOB, U3TOTOBJIEHUE HEOOXOIUMON JINTEHHON Oc-
HAaCTKM C MHUHUMAJIbHBIMU 3aTpaTaMy IIPU YCIOBHUU JUIMTEIbHOW SKCIUTyaTallMd, MHHUMAJIbHYIO
cebecToMMOCTb rOTOBBIX JeTaneid. [Ipu BeiOOpe Hanbosee paMoHaIBHOTO CII0C00a MOJTyYEHUs JIUTHIX
JeTaneil Hy)KHO YUUThIBaTh BJIMSHUE BCeX (AKTOPOB Ha CTOMMOCTb FOTOBOM eTanu. Beibop TexHoo-
TUYECKOTO IIPOLEeCcca U3TOTOBJIEHUS OTIMBKHU TAK K€ JOJDKEH IPOU3BOAMTHCS C YUETOM BCETO IPOU3-
BOJICTBEHHOI'O  IIMKJA: IIPOLECCOB MEXaHWYECKOM W TepMUYecKOoW o0oO0paboTKH, MOHTaxa,
TEXHOJIOTMYECKUX ¥ S3KOHOMHUYECKHUX YCIOBHI MPOU3BOJICTBA.

CylIecTBYIOT CIEAYIOIIME OCHOBHBIE TEXHOJIOIMUYECKHE IPOLIECCHl M3TOTOBJIEHUS OTIMBOK:
JUThE B IecUaHble GOPMbI B KOKHIIb, B 000JI0UKOBBIE (POPMBI, JINTHE O] AABJIECHUEM, U MO BbIIIAB-
JIIEMBIM MOJIEJISIM.

[Ipu BBIOOpE Marepuana JUTOW JAeTajneil cleayeT y4UThIBaTh XapaKTep Harpy:KeHus JAeTaid,
BIIUSIHUE Pa3MEpPOB CEUEHMS JIeTalld, KOHCTPYKTUBHYIO (POPMY M XapaKTep TEXHOJOTHYECKOH oOpa-
00TKH, TaK e BbIOOP JIUTEHHOTO CIlIaBa MPU KOHCTPYMPOBAHUU OTJIMBOK OIPEAEISETCS €ro ciryxkeo-
HBIMH U TEXHOJIOTMYECKUMHU CBONCTBaMHU.

JUis U3rOTOBIIEHUS JIMTHIX JAETajedl MPUMEHSIOT: YYT'yH (cepblil, MOoaAU(UIIMPOBAHHBIHN, BBICO-
KOIIPOYHBIN, KOBKHM, IETMPOBAHHBIN), CTajlb (YIIE€pPOIUCTYIO, JETHPOBAHHYIO), CIJIaBbl HA OCHOBE Me-
a1 (OpoH3bl, JIATYHU), ATIOMUHUEBBIE CIUIaBbl (CHJIYMHUHBI), MarHueBble, IIUHKOBBIC, CBUHIIOBHIC,
OJIOBSIHHBIE U HUKEJIEBBIE CILIABBHI.

[lo cTenenu cnoXHOCTU OTIMBKU MOPa3AesAioT Ha HATh rpynn. B ocHoBY kiaccudukanuu

JIUTBIX HeTaﬂeﬁ ITOJIOKCHA TCXHOJIOTrN4E€CKas CJI0KHOCTD C YUCTOM MACChl U TOJIIHWHBI CTCHOK.

Bomnpocs! 111 caMonpoBepku

1) Kakast KOHCTpYKIMS OTIMBKU CYUTAETCS TEXHOJIOTUYHON?

2) Ilo xakuM mapamMeTpam OLIEHUBAETCS TEXHOJIOTUYHOCTD JTUTON AeTaau?

3) Ilepeuncnure oOUIME NPUHIUIIBI KOHCTPYUPOBAHUS OTIUBOK.

4) Kakue ¢aktopsl HEOOXOIMMO YUYMTHIBATh MPH BBIOOPE TEXHOJOTHYECKOTO Mpoliecca U3ro-

TOBJIEHUS OTJIUBKA?



5) OGnacTu MpUMEHEHHUSI OCHOBHBIX TEXHOJOTUUECKUX MPOIIECCOB M3TOTOBJICHUS OTIIMBOK?
6) Uem oOycnaBiauBaeTcsi BEIOOp CIUIaBa MPU KOHCTPYUPOBAHUHU JIUTHIX JeTaneii?
7) Ilepeuncnure OCHOBHBIE CIIJIaBbl, IPUMEHSIEMbIE /111 U3TOTOBJICHUS OTJIUBOK.

8) Uto 1mo0JI0)K€HO B OCHOBY KJIacCHU(UKAIIUHU JTUTHIX JeTajnei?

1.2 Tema 2. KoHcTpynpoBaHHe JIUTHIX JeTaJieil ¢ y4eTOM TPeOOBaHMIl TEXHOJIOTHH U3-

rOTOBJICHUS JIUTEHHOH GOpMBI

Kondurypauus u pazmepsl oTiiuBok. Beibop BHemiHell ¢popmbl autoit netanui. @opMoBOUYHBIE
YKJIOHBI BEPTUKAJIBHBIX CTEHOK. TpeOoBaHUS K KOHCTPYKIMH CTEpKHEH C y4eTOM HMX YCTaHOBKHU B
¢dbopMy, BEeHTUIISILIMHU, COOPKH U BbIOMBaeMOCTHU cTepxkHel. [Ipumycku Ha MexaHH4ecKyt0 00paboTKy.

Jlureparypa: [1] ¢.206-230; [5] ¢.75-80.

MeToanueckue YKazaHus

KoHceTpykiusi OTIUMBKHM J10JKHA OOecrneunBaTh NPOCTOE U yA0OHOE M3rOTOBIEHUE (OPMBI U
OTBEYaTh OIPE/IECICHHBIM TPEOOBAHUSIM: MOJIEb JIOJKHA CBOOOIHO M3BJIEKATHCS U3 (DOPMBI a CTEpPK-
HU JIOJKHBI CBOOOJHO (hOPMOBATHCS B CTEPIKHEBBIX SILIUMKAX, KOHQUTypalus U KPEeIUIEHUEe CTep KHEH
HE JI0JDKHBI MPENsATCTBOBATH COOpKE (POPMBIL.

Jlyis cBOOOTHOTO M3BJIEUYEHUS MOJAETH U3 (POpPMBI HYKHO, YTOOBI Ha MOBEPXHOCTH MOJIENIU HE
ObUIO MOAPE30K - BBHICTYNOB WJIM YIIIyOJEHUH, PAaCION0oKEHHbIX MEPIEHAUKYISIPHO WM HAKJIOHHO K
HaIPaBJICHUIO BBIEMKH, KOTOPbIE MPU U3BJICYEHUU MOJEIIU CPE3at0T y4acTKH popMbl. J{is ynpoieHus
nporiecca GOPMOBKH 1LIeT€CO00Pa3HO MPHUAATH IE€TATU TaKylo KOHPUTYpaIuio, KOTopas Obl HCKIIF0Yasia
Takyro nojpe3ky. [Ipy KOHCTpyupOoBaHUM OTIMBKUA HEOOXOAMMO B MEPBYIO OYepeab ONPEIEIUTh pac-
MI0JIOKEHHE TJIOCKOCTH pazbeMa M IMOJIOKEHHUE JeTaau B (GopMe Mpu 3aJUBKE. Y CTAHOBUB IIJIOCKOCTb
pazpema, HEOOXOJMMO TMOCJEI0BaTENbHO MPOCMOTPETh BCE AIEMEHTHl KOHCTPYKIMH U YCTPAHUTD
MOAPE3KH.

[Ipu KOHCTPYHPOBAHUU OTIUBKH CIIEyeT CTPEMUTHCS K TOMY, YTOOBI OHA MMela KOMIIAKTHYIO
KOH(UTYpalHio U 10 BO3MOKHOCTH HeOoublue pazmepsl. /it CTallbHBIX OTJIIMBOK MHOT/A I€J1€C000-
pa3Ho pa3jereHue OJHON CI0KHOW OTIMBKH Ha HECKOJIBKO IMPOCTHIX MEJIKUX OTIMBOK, KOTOPbIE 3aTEM
COEJIMHSIOT C TIOMOIIIBbIO CBApPKH.

Koudurypauust oTauBKH 10KHA OBITH TaKOM, 4TOOBI IPU €€ M3TOTOBJIEHUU HE TPeOOBAIOCH
00JIbIIIE OJTHOM MOBEPXHOCTU pazbemMa (popMbl U Mojaenu. Kakapiil TOMoJTHUTENbHBIN pa3beM TpeOyeT
MIPUMEHEHUS] 100aBOYHOM OMOKU WUJIM CTEPXHS, YBEIMUUBAET BpeMsl Ha GOPMOBKY, OTIEIKY U COOPKY
¢dopmsl. [Ipu 3TOM 3aTpynHsAETCsS OYMCTKA OTIMBKU, @ HETOUHOCTH MpU cOOpKe (POpMBbI BBI3BIBAIOT J10-

MTOJTHUTENIbHBIC TPYIHOCTH MPU MEXaHUYeCKOW oOpaboTke. [Ipn MaccoBOM M KPYIMHOCEPUIHHOM IPO-
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M3BOJICTBE YBEJIMUCHHE KOJIMYECTBA pa3beMoB (OpMBI HemomycTuMo. KoHdurypamus oTiIMBKY Tak ke
HE JOJDKHA CIIOCOOCTBOBATh MPUMEHEHHIO pa3beMa (POPMBI CO CIOKHOM MOBEPXHOCTHIO. DTO MOTpe-
Oyet OoJpIIero BpeMeHH Ha (JOPMOBKY M IIPUBEET K CHIDKEHHIO TOYHOCTH OTJIMBKH, a TaK )K€ 3HAYM-
TEJBHO TIOBBICUTCS] CTOMMOCTD U3TOTOBIICHHSI MOJICIbHOW OCHACTKHU.

Jliia o0neryenust ynaneHus MoJieinu U3 GopMbl ee OOKOBbIE IOBEPXHOCTH, MEPIEHAUKYIISIPHBIE
K TUIOCKOCTH pa3beMa, BHITIOHAIOTCS C YKIIOHOM, Ha3bIBAEMBIM KOHCTPYKTHBHBIM HITH JINTCHHBIM.

[Ipr KOHCTPYMpPOBAaHMHM BHYTPEHHUX MOJIOCTEH OTIMBOK HEOOXOIMMO OOECIeYMBATh HAlEK-
HOCTh YCTAHOBKH CTEp)KHEH B (popMe, IPOCTOTY M HA/IEKHOCTh OTBOJA Ta30B M3 CTEPXKHS a TaK JKe
BO3MOJKHOCTB JIETKOTO yIAJICHHUS CTEPKHEW U MX KapKacoB MPH BEIOWBKE OTIMBOK U3 (popM.

[Tpu KOHCTPYHPOBAHNUU BHYTPEHHUX IOJIOCTEH CIIeyeT MpHUIaBaTh CTEPIKHIO TaKyI0 KOHHTY-
paruio, Kotopas Obl oOecrieurBaiza CBOOOJHOE €ro U3BJICUCHHUE U3 CTep)kHEBOro smuka. Kondurypa-
U BHYTPEHHUX TOJIOCTEH OTJIMBKMA TaK J>K€ JOJDKHA OOecreunBaTh CBOOOJIHYIO W YAOOHYIO
YCTaHOBKY CTEpKHEH B (hopMe M rapaHTHPOBATh BBIXO]] I'a30B, BBIACISIONINXCS U3 CTEPIKHEH MpH 3a-
JMBKE MeTajia.

ToHKHE CTep)KHH JUI YBEITUYEHUS! MPOYHOCTH apMUPYIOT MPOBOJIOYHBIM KapkacoM. CedeHne
KapKaca JIOJDKHO OBITh TaKUM, YTOOBI OH MOT OBITh OKPY)KEH CJIO€M CTEP)KHEBOW CMECH JOCTATOYHOM
tommuHbL. [Ipn ymaneHnn crepkHs Kapkac HEOOXOIUMO M3BJIEKATh, IIOATOMY IPH KOHCTPYHUPOBAHUH
OTJIIMBKH TpeOyeTcst MPOoayMaTh IeJIeco00pa3Hoe PacloioKeHNE OKOH TI0J] CTEP)KHEBBIE 3HAKH, Yepe3
KOTOpPBIE KapKac MOXET ObITh y/IaJICH.

[Tpu KOHCTpYyMpPOBAaHUU JETaNICH C HECKOJIBKUMH CTEPXKHSIMH MPUMEPHO OJWHAKOBOW KOH(H-
r'ypaluy peKOMEeHyeTCsl YHU(PUIIMPOBATh CTEPIKHH [T COKPAIICHUS X HOMEHKIIATYPHI.

[Ipu ycraHoBKe cTepkHEH B (hopMe NpU M3TOTOBICHHH OTIMBOK C 3aKPBITHIMH TIOJIOCTSMHU
CTEP)KHU KPEeIAT Ha 3HaKaX. 3HAKH YCTAHABIHMBAIOT B IIOCKOCTH pa3beMa (OpMBI WM TEPICHIUKY-
JSIPHO K Hel. 3HAaKH BBITIOIHSIOT IMJIMHIPHYSCKIMH WM KOHHYECKUMH. VIHOT]a TPUMEHSIIOT codeTa-
HUE WJIMHIPUIECKUX U KOHMYECKUX 3HAKOB.

JInisi TIOBBIIIEHUSI YCTOMYMBOCTH KPETUICHUS W OOJEeTr4eHUs BHIOMBKH CTEPKHEW OTBEPCTUSM
0JT 3HAKH CIIEAYET MPUIaBaTh MAaKCUMAIIBHO JIOMTyCTUMBIE pa3MepBhI.

Pacrnionoxenne 3HaKOB JIOJDKHO 00€CTIEUMBATh YCTOMUMBYIO M TOYHYIO YCTaHOBKY CTEPKHS BO
BCEX TPEX U3MEPEHUSX, a C APYroil CTOPOHHBI — HE PENsATCTBOBaTH cOopke hopmbl. Kperutenue momk-
HO OBITH JOCTATOYHO MPOYHBIM JUIS TOTO, YTOOBI BBIICPIKATh MAcCy CTEPKHSI, a IPU 3aJMBKE TIPOTHUBO-
CTOSITh TMHAMHYECKOMY JICHCTBUIO TOTOKA METAJJIAa M CHJIaM, BHI3BIBAFOIIIUM BCIIIIBIBAHUE CTEPIKHSL.

B cnmyuae, xorga crepikeHb HE MMEET 3HAKOB U KPEIUICHUS, MIPUMEHSIOT kepebeiiku. [Ipu
YYT'YHHOM ¥ CTJIBHOM JIMTHE WX M3TOTOBJISIIOT M3 CTAJlM, IIPH I[BETHOM - U3 TOTO K€ MeTajlia, 4YTo U
otnuBKa. [IpumeHenne xepedeek B OOJIBIIMHCTBE CIIy4aeB HAPYIIAET OAHOPOIHOCTh METalla CTEHOK

OTJIMBOK U CHMKACT UX IMMPOYHOCTH U IJIOTHOCTD.



Bomnpocs! 111 caMonpoBepku

1) Kakue TpeboBanus NpeIbsaBIsSIOTCS K KOHOUTYpaIlui OTIUBKHU?

2) Kakumu npUHIMIIAMHU CIIEAYeT PYKOBOJICTBOBATHCS IIPH BHIOOPE PACIIONOKEHUSI IIIOCKOCTH
pa3zbema U MOJI0KEHHS OTJIIMBKYU B (hopMe IpU 3aIuBKe?

3) [louemy KOMIIAaKTHBIEC OTJIMBKU 00JI€€ TEXHOJIOTUYHBI?

4) Ilouemy yBeIMUEHUE KOJIMYECTBA Pa3beMOB (POPMbI HETOTTYCTUMO?

5) Haznauenue TuTeHbIX YKIOHOB?

6) TpeOoBaHUs K KOHCTPYKIIMH OTIMBOK C YYETOM H3TOTOBJICHHS, YCTAHOBKH M KpEIUJICHUS
CTepxHel B popme.

7) TpeGoBaHUS K KOHCTPYKIIMH OTIMBOK C YU€TOM BEHTHJISILIUU U BIOMBKU CTEPIKHEH.

1.3 Tema 3. KoHcTpynpoBaHHe CTEHOK JIMTBIX JeTajIeH

TonmuHa CTeHOK JUTHIX AeTaieil. MeToapl pacueTa MUHUMAJIBHOW TOJIIUHBI CTEHOK OTJIUBOK.
CouneHeHue CTEHOK OTIAMBKU. OCOOEHHOCTH KOHCTPYHPOBAHUS JMTHIX JleTallell ¢ pedpaMu KeCTKO-
cTu. B3anmHoe pacnosiokeHne CTEHOK OJIMBOK. JINThie OTBEPCTHS B CTEHKAX.

Jlutepatypa: [1] ¢.230-241; [5] ¢.100-110.

MeToanueckue YKazaHus

TomnuHa CTEHOK JUTHIX JIeTanel BbIOUPAETCs B 3aBUCUMOCTH OT MEXaHUYECKUX U TEXHOJIOTHU-
YEeCKUX CBOWCTB CIUIaBa, KOH(UTypalluu U rabapUTHBIX pa3MEPOB OTIMBKHU U Ha3HAYEHUS OTJIMBKU.

[IpaBunbHO BBIOpAaHHAS TOJNIMHA CTEHOK 00eCIeYnBaeT HEOOXOIUMYIO HKECTKOCTh, Te€pMETHY-
HOCTb U JpYTrue HeoOXOAUMbIE CIyKEOHbIE CBOMCTBA U3/EIHH, a TaK )K€ SBJSETCS BaKHEHIIUM yCIlo-
BHUEM I0JIy4Y€HHUS FOJIHBIX OTJIMBOK. 3aBbILIEHHAs TOJIIMHA CTEHOK YBEJIMUMUBAET MACCy JINTOM AeTalH,
BBI3BIBAET MMOSIBICHHUE YCAJOYHOW MOPUCTOCTU U JIPYruX Ae(EeKTOB, CHMXKAET MPOYHOCTb OTIUBKHU U
4acTo NMPUBOJAUT K Opaky. Jleranu ¢ 3aHM)KEHHBIMU TOJII[MHAMHM CTE€HOK OUY€Hb TPYAHO MOJYYUTh
JUTHEM H3-3a O0JIBIIOTO Opaka IO HEe3anoJHEHUIO (GOpMbI, TpelMHaM U npouuM jedexkraM. B oTius-
Kax C OYeHb TOHKMMH CTEHKAMM M CJIOXKHOW KOH(HUrypanuedl H3-3a MEXaHUYECKOTO TOPMOKEHHUS
yCaJKH €O CTOPOHBI ()OPMBI MOTYT BO3HUKHYTbh HAINPSIKEHUS, MPEBBILIAIONIME IPEaes] TPOYHOCTH
CIUIaBa, KOTOPHIE MOTYT IIPUBECTH K MOSIBJICHUIO TPEIIVH.

TonuHa CTEHOK JUTHIX JIeTaJIel ONpenesieTcs YCIOBUAMU paboThl IeTalll, €€ KOHCTPYKIUel
U TEXHOJIOTMYECKUMHU OCOOEHHOCTSAMU MOJTyYEHHUSI.

TonmuHa CTEHOK JIUTHIX JeTallell ONpeaesseTcs] aHATUTUHYECKUM JTM00 rpaduuecKuM MeTo/1a-

MU B 3aBUCHUMOCTH OT BUJA IPUMCHACMOT'O CIlJIaBa. HpI/I BLI60p€ TOJIIIMHBI CTCHKH JINTOH J€Talin CJIC-



NyeT MPUHUMAaTh BO BHUMaHUE TaK HAa3bIBAEMYIO KPUTHYECKYIO (HauOOJBbIIYIO) TOJILIUMHY CTEHOK, IPU
KOTOpOil co3fiatoTcsi Hanbosee OIaronpusTHhIE YCIOBHS KPUCTAUIN3ALUY CIUIaBa.

JUig mostydeHuss OTJIMBOK 0e3 JUTEWHBIX AePEKTOB HEOOXOAUMO IPU KOHCTPYMPOBAHUHU OT-
JUBKU 00ECHEeYUTh IJIABHOCTH MEPEX0Jia OT TOHKMX CEYEHHUM K TOJCTHIM, MPaBUJIbHBIE COMPSKEHHS
CMEXHBIX CTEHOK OTJIMBKHU U PAJUYChl 3aKPYIJIEHUN JOCTaTOUHOW BEIMUMHBI.

B oTnuBKax co CTEHKaMM pa3IMYHOM TOJIIMHBL, C PE3KUMH IEPEXOJAMHU CEUCHHUI pa3HOW Be-
JIMYUHBI U ¢ OOJIBIIMMU MECTHBIMHU CKOIUICHUSIMU METajljla BO3HUKAIOT OOJIbIINE BHYTPEHHUE HaIps-
KEHUS, MPUBOJAAIINE K KOPOOJEHUI0 U TpeuuHaM. B MacCHBHBIX CEUYEHHSIX CTEHOK MOTYT ObITb
yCa/I0YHbIE€ PAKOBUHBI U IOPUCTOCTD.

B mpaBuibHO CKOHCTPYMPOBAHHOW JIE€Tajy OTHOILEHUE TOJIIMH CTEHOK MpHU HEpexojie OT OJ-
HOT'O CeUeHUs K APYromMy He J0JKHO MpeBblmath 4:1.

CounieHeHue JIBYX, TPEX WJIM YETHIPEX CTEHOK - HauOoJiee 4acTO BCTPEUAIOLIMIICS TUII y3Jia B
OTJIMBKAxX. Pa3ianuHble y3/1bl MOKHO CBECTH K CIIEAYIOIIMM TUIIOBBIM COYJICHEHUSIM.

[To cpaBHEHMIO ¢ APYrUMH BHIaMH CONIPSKEHUN yriioBoe comnpspkenue (L-oOpa3znoe) npu mpa-
BUJILHOM BBIOOpE PaJlnycOB 3aKpYTJE€HUI MMEET HaUMEHbIIYI0 CKIIOHHOCTh K 00pa30BaHMIO ycaa04-
HOW pakoBHWHBL T - oOpa3HOe (TaBpOBOE) COMPSHKEHHWE OYEHb OMACHO B OTHOLIEHWU OOpa3oBaHUS
yCaJI0YHBIX PAKOBHH U PBIXJIOT, 0COOCHHO IIPU HATMYUU OCTPBIX YIJIOB U OOJBIION pa3HUIIE B TOJIIU-
HaxX COMpSTraeMbIX CTEHOK, a TAaKKe MpU O4YeHb OOJBIINMX paguycax 3akpyrieHuil. K - obpasnoe co-
NpsDKEHUE TPUMEHSIIOT MPEUMYILECTBEHHO B KOHCTPYKLMSIX, UMEIOIIMUX pedpa. B mectax yrosmeHus
MOTYT 00pa30BaThCsl YCaJ04YHbIE PBHIXJIOTHl U PAKOBUHBI, I03TOMY OOJIbIIINE CKOIJIEHUS MeTajljla He-
00x01MMO paccpenoTounBaTh. T - 00pa3HOe aXMaTHOE CONPSDKEHNE TaKyKe MMEET OOJIbILIOE PACIpo-
CTpaHeHHue B peOPUCTHIX KOHCTPYKIUAX, €r0 MPUMEHSIOT BMECTO HEPALMOHAIBHBIX KPECTOOOpa3HbIX
conpsbkeHuil. [Ipy KOHCTpYMpOBAHMM TakKuUX COMNPSKEHUN pPEKOMEHAYETCsl CcOoOJt0JaTh PaBHOCTEH-
HOCTb pebep. KpecTtoobpazHoe conpsikeHHe YeThIpeX CTEHOK HEpallMOHAIbHO, TaK KAaK yBEJIUYHUBAET
Maccy MeTajla, ClocOOCTBYeT KOHILIEHTpAIMH TeIUla, 3aMesieT oxjaxaeHue. CiaumkoM 00ibIIoit
paanyc 3aKpyIJIeHHUs B TaKUX CONPSDKEHUSAX ycuiuBaeT 3ToT 3¢ddekr. Kpome Toro, B cTeHKax BO3HHU-
KalOT HaIpsDKeHUsI ¢ 6oJibIuM Kod3duirieHToM KoHIeHTpauu. KpectooOpasHoe conpsikeHue mpH-
MEHSIOT TOJIBKO B MCKIIOYMTENBHBIX ClIydasiX, IPU 3TOM HEOOXOJMMO IpelycMaTpUBaTh OTBEPCTHE,
00pazyeMoe CTEepIKHEM.

KauecTBo nuTON neTanu B 3HAUUTEIBHOW CTENEHU ONpPENENsieTcs MpPaBUIbHBIM BBIOOPOM pa-
JTUYCOB 3aKpYIJICHUH (TaiTenell) B MeCTax Mepexo/I0oB OT OJHUX CeUeHUU K ApyruM. CIuIIKoM maas
BEJIMYMHA PAJNYCOB 3aKPYIJICHUM B COMPSKEHUSAX MOXKET IPUBECTH K TPELIMHAM, O0Jbllias BEIMYNMHA
- K NOSIBJICHUIO ycaJloyHOW mnopuctocTu. HenpaBuibHoe Ha3HaueHHE pajlyCcoB 3aKpYIJCHHUM Tak ke

MOXKCT NPUBECTU K BEIXOAY U3 CTPOS pa3IMYHbIX z[eTaﬂeﬁ BO BpEMs X OKCILTyaTalluu.



JIist TUTHIX AeTaliel OnTUMalibHas BETMYMHA PAANYCOB 3aKpYrieHUH, 00eCTIeUnBaIOIas MoOJTy-
yeHue HanboJiee MIIOTHOTO METalla B y3JI€, 3aBUCUT OT TOJILMHBI CTEHOK. 3aKpyrJeHHsl JOKHbI IIPo-

HU3BOJUTLCA pajnyCaMU U3 OAHOTO LICHTPA KaK JJIA BHEIITHEH CTCHKH, TaK U IJI4A BHYTpeHHeﬁ.

Bomnpocs! 111 caMonpoBepku

1) Kak BiusieT Ha Ka4ecTBO JIMTHIX U3/1EIUI PaBUILHO BbIOpaHHAS TOJIMHA CTEHKU OTIUBKU?
2) YUem onpenensieTcs TOJIIIMHA CTEHOK JINTHIX AeTajei?

3) Kak omnpenensiercst ToNUHA CTEHOK OTJIMBOK U3 LIBETHBIX CILIaBOB?

4) Kakoe cOOTHOIIEHHE TOJIIHUH CONPATaeMbIX CTEHOK OTIMBKHU SIBJIIETCS ONTUMATbHBIM ?

5) OcHOBHbIE BUJIbI CONPSKEHUI CTEHOK OTIMBOK, UX OCOOEHHOCTH?

6) Kak ompenenstoTcst paauychl 3aKpyTrJeHUNH B MECTax MEPEX0J0B OT OJHUX CEUEHUH K Jpy-

um?

1.4 Tema 4. KoHcTpynpoBaHue OTJIHBOK € y4eTOM (PaKTOPOB KPUCTAJUIN3ALMHU U

OXUIAXKIACHUSA CIIaBa

TemnoBble y31bl B oTiIMBKaxX. OOmIMe METO/Ibl yCTPAaHEHUS YCaJlOUHbIX pakoBHH. [TpuHIIHUIIBI
OJIHOBPEMEHHOT'O U HampaBlieHHOTO 3aTBepieHus. Jledpopmarnus u Tpemunsl B oTauBkax. KoHCTpyk-
THUBHBIE PELIEHHS], KOTOPbIE YMEHBIIAIOT BO3MOKHOCTh JAeopmariuu U 00pa3oBaHus TPELUH B OTJIUB-

Kax.

Jlutepatypa: [1] ¢.258-291; [5] ¢.80-84.

MeToanueckue YKazaHus

BonbmMHCTBO METa/IOB M MX CIUIABOB IPU HArpeBaHUM PACHIMPSAIOTCS (YBEIMUYMBAIOTCA B
o0beMe U JIMHEWHBIX pa3Mepax), a Mpu OXJIaKICHUHN — [IPETepIEeBaloT ycaKy. Ycaika — CBOWCTBO Me-
TAaJIJIOB M CIVIABOB YMCHBIIATLCS B o0beMe ITpHU 3aTBCPACBAHUU U OXJIAXKACHHUHU. Pazmmuaror J'II/IHGI\/’IHYIO
1 00BbEMHYIO YCAIIKU.

MecTta B OTIMBKaX, B KOTOPbIX 00pa3zyeTcs MECTHOE CKOIUIEHHWE MEeTajlla, Ha3bIBalOTCS «Tel-
J0BBIMU y31amMu». CKOPOCTh KpUCTAIM3allMd METaula B TEIJIOBBIX Yy3JlaX BCEr/a HIXKE, YeM B OC-
TaJdbHBIX 00bEMAaX OTIUBKU U IIO3TOMY OHH SABJIAIOTCA MECTaMU 06p330BaHI/I$I yCagO4YHBIX PAKOBHWH H
PBIXJIOTHI.

OnacHOCTh BOZHUKHOBEHHUS B OTJIMBKAX YCaJ0YHBIX PAKOBUH YCTPAHSETCS COOTBETCTBYIOIIEH

KOHCTpYKIMEH U KOH(pUrypauuel oTIMBKH, oOecreunBaroneil Heo0X0JuMble YCIOBUS KpUCTAILIN3a-
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UM CIJIaBa, IPUMEHEHHUEM MPUOBLIEH, XOJI0IUIFHUKOB, @ TaK K€ COOTBETCTBYIOIIUM IT0JIBOJIOM Me-
Taja.

Hamnpasnennoe 3atBepaeBanne TpeOyeT, 4TOOBI B KaXJOM IMUTAEMOM TEIJIOBOM Yy3JI€ OTIMBKH
CKOPOCTh OXJIQXKJCHHUSI MOCTOSIHHO YMEHbBIIAJdach B HANpaBJICHUU MPUOBUIH, TAC TOJDKHA OKa3aThCs
COCpPEIIOTOUCHHAs ycajouyHas pakoBuUHA. [luTaHMe TOHKMX YacTel OTIMBKH 3a CUET OOJiee TOJCTHIX
3JIEMEHTOB, a TOJICTBIX YaCTeH OTIMBKH - 33 CUET MPHUOBUIN TapaHTUPYET IIOTHOCTh METajIa B OTJIMB-
Ke.

OnHOBpeMEHHOE 3aTBEpJCBaHUE TPEOYeT CO3/JaHMsI TAKUX YCJIOBUU, MPH KOTOPBIX METaJlI
JOJDKEH PaBHOMEPHO M OJIHOBPEMEHHO KPHUCTAJUIM30BATHCS BO BCEX YACTSIX OTIMBKHU. DTO YCIOBHUE
BBITIOJTHSIETCS, KOT/Ia TOJIIIMHA CTEHOK BO BCEX YACTAX OTJIMBKH OJJMHAKOBA M OTIIMBKA HE UMEET MECT-
HBIX yTOJIIeHnH. Takue OTIMBKM M3-3a MaJOW CKIOHHOCTH K 0Opa30BaHHIO yCaJIOYHBIX PAKOBUH 3a-
JUBAIOTCS O€3 MPUOBLIEH.

HanpasienHoe 3aTBep/ieBaHre MO3BOJISET MOJIydYaTh OTIIMBKY 0€3 yCcaJOUHbIX PAaKOBHH U yca-
JIOYHOW MOPHUCTOCTH, YTO BO MHOTHX CIy4dasix HE MOXET ObITb 00ECIIEYCHO MPHU OJHOBPEMEHHOM 3a-
TBepaeBannu. C JApyrod CTOPOHBI, HAaNpaBIEHHOE 3aTBEPJCBAHUE HWMEET PsJ HEIOCTATKOB:
MOBBIIICHHBIA PACXOJl KHUIKOTO METajljla; HEOOXOAMMOCTh YCTAaHOBKHM MPUOBLICH U OMPENEIECHHOTO
PacroJio’KeHusl OTJIUBKU B (popme, 0OecreyuBarolero MnuTaHue METaJIOM TEIJIOBBIX Y3JIOB, OIlac-
HOCTh BO3HUKHOBEHUS TPEIIMH M3-32 OOJIBIION PAa3HUIIBI TEMIEPATYP B PA3THYHBIX YACTAX OTIIMBKH,
JIOTIOJTHUTEJIbHBIE PACXOJbl HA yJalleHue mnpuoObuiei. PemieHne npuMeHUTh TOT WM MHOM MPUHIMII
3aTBEP/ACBAHUS OKA3bIBACT OOJIBIIOE BIMSHUE HA KOHMOUTYpPAIIUIO OTIMBKH U HA TOJIIMHY OTIEIBHBIX
€€ CCYCHM.

Hamnpsbkenust, B 3aBUCUMOCTH OT IPUYMH, KOTOPBIE X BBI3BIBAIOT, MOAPA3ACIAIOTCS HA TEPMHU-
YecKkue, ycaJouHbie u (pa3oBbie. TepMUUECKHE HAINPSHKEHUS BO3HUKAIOT BCIICICTBHE HEOIMHAKOBOM
CKOPOCTH OXJIAKJICHUS OTICIBHBIX YacTEH OTIMBKH BO BPEMS €€ OCTHIBAHUS U B CBS3H C ITHM - HE-
PaBHOMEpHOM yCaJKu. ¥YCaTo4YHbIe HANPsDKEHUS BBI3BIBAIOTCSA COMPOTHBICHUEM (OPMBI WU CTEPK-
Hel (MeXaHWYEeCKOe TOpPMOXKeHHe ycanku). Da3oBble HANPSDKCHHS BBI3BIBAIOTCS MPEBPAIICHUSIMHU B
MeTaJuie, MPOUCXOIAIIMMHA BO BPEMs €r0 OCThIBaHUS. DTH MPEBPAIIEHUS MOTYT COBEPIIATHCSA B pa3-
JUYHOE BPEMS B Pa3HBIX YACTAX OTIUBKH.

Ecnu manpsokeHus mpeBBIIAOT Mpeesl YIPYroCTH, TO BOZHUKAIOT OCTATOYHbBIC JedhopMaliuu
(kopoOseHue), a B ciaydae IPEBBIIMICHHS Tpeiesa MPOYHOCTH MaTepraia OTIMBKa pa3pymraercs (Tpe-
ITUHBI).

Haubonee pacnpoctpaneHHBIM 1e(EKTOM OTIUBOK SIBJISIOTCS TOPSYHE U XOJIOIHBIE TPEIIUHBL.
[Nopsiune TpemmHbl BO3HUKAIOT BO BpeMs 3aTBEPJCBAHUS OTIMBOK M MOTYT OBITh KaK BHYTPECHHUMHU,
TaK ¥ BHEITHUMH. M3510M TOpsiueil TpelrHbl TEMHBIN U MOKPHIT OKHCIIAMMU.

[Nopsiune TpenuHbl BOSHUKAIOT B PE3yJabTaTe CHUKEHUS MPOYHOCTH METajlla B AWAa30HE BbI-

COKHX TEMIIEpaTyp, a TaK ke M3-3a OOJIBIION JIMHEWHOW YCaJKH CIIaBa U CUIILHOTO €€ TOPMOXKEHUS,

11



KOTOpPO€ 3aBHCHUT OT KOHCTPYKLUHU OTJIMBKH M OocoOeHHocTel nuTeiiHoi (popmbl. ['opsune TpermuHbl
BO3HHUKAIOT OOBIYHO B HAaW0O0JIEE TOJICTHIX M HAMOO0JIEE TOPSIYNX y3JIaX OTIUBKH.

XOJIOAHBIE TPEIIMHBI BO3HUKAIOT IOJI BIWSHUEM JMTEHHBIX HANPSIKEHUN B OTJIMBKE. M31mom
XOJIOAHBIX TPEIIMH - HE OKUCICHHBIM.

JIJ1st OTJIMBOK M3 YrAEPOIUCTOMN CTaIN MPUIMHON BO3ZHUKHOBEHUS TPEIIUH SBIISIIOTCS TEpMHUYC-
CKHe MO0 ycaJouHbIe HANPsDKEHUs. B OTIMBKaxX U3 JIETUPOBAHHOM CTaJIM TPEIIUHBI Yale BCero oopa-
3yIOTCS M3-3a (pa30BBIX HAMPSHKEHU.

B uyryHHBIX OTJIMBKaxX XOJIOJHBIC TPEIIMHBI BO3ZHUKAIOT MO JCHCTBUEM TEPMUUYECKUX HAIPS-
YKEHUW W Yallle BCTPEYAIOTCSl B OTIMBKAX U3 O€JIoro uyryHa. Tak e, XOJOJHbIE TPEIUHBI MOTYT 00-
Pa30BBIBATHCS B OTJIMBKAX M3 CTaJIM, BBICOKOOJIOBSHHBIX OPOH3 M MAarHUEBBIX CILIABOB.

[Ipu pa3paboTke KOHCTPYKLIUHU OTIMBOK JJIsl IPEAOTBpAllleHUsl 00pa30BaHus TPEIIUH, HE00X0-
JTUMO TIPHICPKUBATHCS OMPECIICHHBIX PEKOMEH,TAIIH.

[Ipn KOHCTpYHpPOBAaHUU YYT'YHHBIX KOPITYCHBIX OTJIMBOK PEKOMEHIYETCS MPOW3BOAMTH IPH-
OJIMKEHHYIO OIIEHKY CKJIOHHOCTH OTJIMBKH K 00pa3oBaHuI0 TpemuH. CKIOHHOCTh OTJIMBOK K 00pazo-
BAaHUIO TPEIIMH OINpeNeNnseTcss BeJIUYMHON Kputepus K., KOTOPBIH MOXKET OBITb OINpPENENIEH IO
rpagukaM B 3aBUCUMOCTHU OT KOHCTPYKTHUBHBIX U TE€XHOJIOTHYECKUX MAPAMETPOB OTIIMBKHA U TIPOYHO-
CTH YyryHa. DTOT aHAJIU3 IPUMEHUM ISl OTIMBOK C TMTOCTOSTHHBIM WJIM MAJIOM3MEHSIOMUMCS TI0 JITTHHE
MOTNEPEYHBIM CeueHneM (Oasika, CTaHWHA, CTOMKA U Jp.). s OTIMBOK ¢ M3MEHSIIONIUMCS 10 JIJTUHE

IMOMEPCYHBIM CCUCHUEM pacyeT 6y,71€T MCHEC TOYCH.

Bomnpocs! 111 caMonpoBepku

1) OcobeHHOCTH MPUMEHEHMS IPUHIUIIA HATIPABICHHOI'O 3aTBEpPACBaHMs IPU KOHCTPYHPOBa-
HUU OTJIMBOK.

2) OcobeHHOCTH MPUMEHEHHUs MPUHIUIA I10CIEI0BATEIbHOIO 3aTBEPAEBAaHUS IPU KOHCTPYH-
POBaHHUH OTJIUBOK.

3) KakoBbl npuuuHbl 00pa30BaHusl BHYTPEHHUX HANPSYKEHUN B OTIMBKAX?

4) Mepsl npenynpeskIeHUs] BOSHUKHOBEHUS FOPSYUX U XOJIOJHBIX TPELUH.

5) IIpuHIMI OIIEHKU CKIOHHOCTH OTJIMBKH K 00Opa30BaHUIO TPEIIHH.

1.5Tema 5. KoHcTpyupoBaHue OTJIMBOK € Y4€TOM TPeOOBAHUI TEXHOJIOTUH OYUCTKH U

MeXaHM4YeCKOoi 00padoTKH JINThA

TpynoeMKkocTh onepanuii OUMCTKU JUThS. TpeboBaHUs K KOHCTPYKIMH JINTON AETaa C yde-

TOM OIlepaluii BEIOUBKU CTEpKHEM M OUMCTKU. TpeOoBaHKSA K KOHCTPYKLUU JINTOM JI€Talld C yUETOM
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orepanuil OT/ENeHUs 3aJIMBOB, JIMTHUKOBOM cucreMbl U npuObuiell. KoHcTpynpoBaHue OTIMBOK U
SKOHOMUYHOCTh MEXaHHYECKON 00pabOoTKH. YMEHBIIICHHUE Ollepaliuii TPy MEXaHUIECKO 00padoTKe.

Jlutepatypa: [9] c.410-450.

MeToanueckue YKazaHus

CroumocTs omepanuii 00pyOKH M OYUCTKH cocTaBiseT 10 20% oOmmieil CTOMMOCTH JUThS, a
TPYAOEMKOCTh MX [0 UYT'YHHOMY JIMThIO cocTaBiisieT 10 15%, a no crampHOMY 10 25% OT 001ei Tpy-
JOEMKOCTHU U3TOTOBJIEHUS JIUTHIX 3ar0TOBOK. Kpome Toro, ounctHbie U 0OpyOHbIE pabOTHI 110 YCIOBU-
AM Tpylda sBIsAOTCA HauOosiee BpenHbIMHU. [lo3TOMy NpM KOHCTPYMPOBAHMU JIUTOM JE€TaIu
HE0OX0IMMO B MaKCUMAaJIbHOM CTENEHU MpelycMaTpuBaTh YA0OCTBO, JIETKOCTh U SKOHOMHYHOCTH 00-
pPYOKH ¥ OYHCTKH.

[Ipu KoHCTpYUpOBaHUHU JieTallell HE0OX0JUMO PYKOBOJICTBOBATHCS CIAEAYIOIIMMHU MPaBUIaMHU:
1) Bce HapyXHbIE U BHYTPEHHHE IOBEPXHOCTH JOJKHBI ObITh YAOOHBI U AOCTYIHBI /1151 OUYUCTKH.

2) Bce BHyTpeHHHE IMOJIOCTH JIOJKHBI UMETh Hapy)KHble OKHa (OTBEpPCTHS) Uil yI00CTBa BBIOMBKHU
CTEP/KHEW U U3BJICYECHUS KAPKACOB.

3) [ns OTAMBOK, KOTOpbIE MpeJIoJiaraeTcs OYMIaTh B FUApOKaMepe, Uisl yA00CTBa PEKOMEHIyeTCs
BO BHYTPEHHHUX IOJIOCTIX OTJIMBOK JI€JIaTh O J[Ba OTBEPCTHS Ul BXOJa CTPYU U3 THJIPOMOHUTOpA U
yaJeHus] OTMBITON 3eMJIH.

4) Cnenyet nu3zberath HEOOJIBIIMX MO pPa3MepaM U HECKBO3HBIX TOJIOCTEH, il U30EKaHMS 3aBapuBa-
HUS U CIIEKaHUS CTEPHKHSI, BHIIOJHSIOLIETO JAHHYIO IOJIOCTb.

5) OtBepcTHs, Yepe3 KOTOPbIE YAAISIOTCS CTEPKHU, JOJLKHBI ObITh JOCTaTOYHOTO CEYEHHUS U JIOJKHBI
OBITh pa3MeEILEeHbl TaK, YTOObI MOKHO OBLIO MOJHOCTBIO YJAJINUTh CHEKUIYIOCS CTEPKHEBYIO CMECh U3
MIOJIOCTH OTJIMBKH.

KoHcTpyKiust OTJIIMBKY JOJKHA Tak e 00ecredrBarh JIETKOE yAajeHHe 3aIMBOB, BOZHUKAIO-
IIMX Ha [MOBEPXHOCTH pazbeMa (POPMBI U CThIKa CTEPIKHEMH, a TaKKe MPOCTOTY OTAEIEHUSI JIUTHUKOBOM
CUCTEMBI U NPUOBLIEH.

VY nanenue 3aqvMBOB ABJSIETCS TPYJIOEMKOW omepanueid. [loaromy HeoOXoaumMo mpuaaBaTh Ta-
KYI0 KOH(QUTYpalMio OTJIMBKE, YTOOBI KOJIMYECTBO, JJIMHA U TOJIIIMHA PA3JIMYHBIX 3aJIMBOB ObUIM MU-
HUMAaJIbHBIMU.

[IpocToTa M >KOHOMUYHOCTH MEXaHMUYECKONH OOpaOOTKH JUTHIX JeTajiell OINpeAessioTcs HX
KoHcTpyKuued. KoHcTpykuus neranu JojkHa oOecrieynBaTh YMEHbLIEHHE KOJMYECTBA Olepanuil BO
BpeMsi 00pabOTKH, MUHUMAJIbHOE BpPEMSI Ha MEXaHWYECKyI0 00pa0OTKy M MUHHMMAaJIbHOE BCIIOMOTra-
TEJIbHOE BpeMs /Il yCTAHOBKU JI€Tajiell Ha CTaHKax.

[IpaBunbHOe OazupoBaHue (YCTAaHOBKA) M 3aKpeIJICHUE JI€TaJld Ha CTaHKE ONPENEIAIOT TOY-

HOCTb 00pabOTKM U BEJIMYMHY BCIIOMOTaTeIbHOTO BPEMEHHU Ha YCTAHOBKY JieTaju Ha cTaHok. [loato-
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My NIpU KOHCTPYMPOBAHMM JIUTHIX JAETalei cleqyeT MpeaycMaTpuBaTh TEXHOJOTWYECKUE IPHUIIUBBI
WM IUJIATHKY, T. €. BCIOMOTaTeIbHbIE TEXHOJIOTUYECKHE 0a3bl.

[Ipu KOHCTpYyHpPOBAHUM JIUTOM JAETalIM ClIeAyeT IPEelyCMOTPETh BO3MOXKHO MEHbILIEEe KOJIude-
CTBO YCTAaHOBOK OTJIMBKM BO BpeMs MEXaHHYECKOW 0O0pabOTKH C LENbI0 YMEHBIIEHHS TPYJO0EMKOCTH
00paboTKH.

[Ipu KOHCTPYHMPOBAHUU JUTHIX JETajell CleAyeT TaK K€ CTPEMUThCA K YMEHbILIEHUI0 oOpaba-
THIBAEMOU MOBEPXHOCTH. DTO IOCTUTAETCS MPUIJAHUEM JETAISIM TaKuX (popM, MpU KOTOPBIX YacTh MO-
BEPXHOCTH MOXHO OCTaBUTh HeoOpaboTaHHOW (Hampumep, CIUIONIHAs [OJOLIBA 3aMEHSETCs

OTIOPHBIMU IUIATUKAMHU, B PE3YJIbTATE TPYAOEMKOCTh CTPOTaJIbHOM ONepaliy CHUXKAETCS).

Bomnpocs! 111 caMonpoBepku

1) Ilouemy npu KOHCTPYHUPOBAHUU JUTON JETAM HEOOXOIMMO B MaKCUMaJIbHOM CTENEeHHU Ipe-
JycMaTpHUBaTh YA00CTBO U SKOHOMUYHOCTb OOPYOKU U OUHCTKHU?

2) Yem onpenensieTcs MpOCTOTa U AKOHOMUYHOCTh MEXaHUYECKOM 00pabOTKH JIUTHIX JieTayen?

3) KakoBbl 0COOCHHOCTH KOHCTPYHPOBAHUS J€Tajei, MMEIONINX BHYTPEHHHE IMOJOCTH U TIO-
HYTpEeHUs?

4) Kak no6uBaroTcs yMEHbLIECHUS KOJIMYECTBA 3AJIMBOB?

5) Kak no6uBaroTcsi yMeHbIIEHHS IIOIAAN 00pabaThIBa€MbIX IOBEPXHOCTEN OTIMBKHU?

1.6 Tema 6. (Oco0eHHOCTH KOHCTPYMPOBAHUSA JUTHIX JIeTaJIeld U3 Pa3JIHYHBIX CIJIABOB

Oco0eHHOCTH KOHCTPYMPOBAHUS JIMTHIX AeTaiel u3 ceporo uyryHa. OcCoOEHHOCTH KOHCTPYH-
poBanus auThix netaneid uz BULLI. OcoOeHHOCTH KOHCTPYMPOBAHMSI JIMTHIX JleTajlell U3 KOBKOTO 4y-
ryHa. OcOOEHHOCTH KOHCTPYMpPOBAHHUSI JUTBIX JeTajedl u3 yriepoauctod cramu. OcoOGeHHOCTH
KOHCTPYHPOBAHUS JIUTHIX J€Tallel U3 JIETUPOBAHHOM CTaIH.

Jlutepatypa: [3] c.120-145; [4] ¢.178-195; [5] ¢.180-200; [6] c.141-148.

MeToauyeckne yKazaHus
Cepblif uyryH 00J7a1aeT BBICOKON JKUIKOTEKYYECThIO, KOTOPAasi MO3BOJIET MOJIYy4aTh U3 HETO

MEJIKHE OTJIMBKH C TOJIIMHOW CTEHOK 10 3...4 mm. C Apyroi CTOpOHBI, YyryH 00samaeT OOJIBIION

YYBCTBUTCIIBHOCTBIO K CKOPOCTHU OXJIAXKIACHUA.
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[Ipu yckopeHUM OXJIaXKISHHs YyTryHa, KOJIMYECTBO BBINAJAIOIIEr0 U3 HEro CBOOOIHOTO Ipadu-
Ta YMEHBIIAETCS, a CaMU BbIACNICHUs rpaduTa CTAHOBATCA Menbue U Oosee okpyrioit ¢popmbl. boree
MEJIKUE U KOMIIAKTHBIE BbIJIETIEHUs IpaduTa ClIOCOOCTBYIOT NOBBIIIEHUIO MEXaHUUYECKUX CBOWMCTB 4y-
r'yHa.

[Ipu O6bICTPOM OXJIAXKAEHUU YyT'yHa CTPYKTYPHO CBOOOJIHBIN rpaUT HE YCIIEBAeT U3 HETO BbI-
JEeNUThCA U YYTyH mosydaercs Oenblii (oTOenuBaercs). Takol 4yryH MMeEET BBICOKYIO TBEPJOCTb,
XPYIKOCTb U IJIOX0 00pabaThIBaTHCS PEXKYIIUM HHCTPYMEHTOM.

[Ipu 3ameaneHuN OXJIaXKIEHHS UyT'yHa BbIJENIEHUsI CBOOOIHOTO rpaduTa B UyTryHE MOIy4aroTCs
KPYIHBIMH, 00IIIee KOJIUYECTBO BBIICTUBIIETOCS TpaduTa yBEIUUMBACTCS, 3€pHA OCHOBHOW METaJlIM-
YeCcKOM Macchl noisydatores rpyoee. Bee 3To mpUBOIUT K yXyALIEHUIO MEXaHUYECKHX CBOMCTB UyTy-
Ha.

3aBUCUMOCTD CTPYKTYpBl YyI'YHA OT CKOPOCTH €r0 OXJIaXKJIEHUS MPUBOJIUT K TOMY, UTO B pas-
JIMYHBIX YacTSIX OJHOM M TOH K€ JIMTOM JeTalu B €€ TOHKUX CEUYEHUSAX MOXKET BO3HUKATh O0TOEIN, a B
TOJICTBIX - 0Opa3yercsi Tpy0oe CTpOeHHE MeTaula ¢ NOHM)KEHHbBIMH MEXaHUYECKMMU CBOWCTBAMHU U
TBEPAOCTHIO.

UyryHsl ¢ 6oJiee BHICOKUM COJAEpKaHUEM B HUX yIJIepoJa U KPEMHHUS OTOENIMBAIOTCS TPYIHEE,
4yeM 4yryHbl OoJsiee podHbIX Mapok. C Apyroi cTOpoHsl, B 60jiee IPOYHBIX MapKax 4yryHa BIMSHHE
TOJILMHBI TeJla Ha U3MEHEHUE MEXaHUYECKUX CBOMCTB CKa3bIBAETCSA B MEHBUICH CTENEHU U JETalld U3
TaKUX YyT'yYHOB 0o0Jiee OJHOPOJHBI MO0 KauecTBY BO BceX ceueHUusix. [IpumMeHeHune B JTUTHIX JETalsIX C
00JIbIION pa3HULIEH B TOJIIMHE TeJa YYT'YHOB BBHICOKMX MapOK IO3BOJIAET MOJY4aTh B HUX OOJIBIIYIO
PaBHOMEPHOCTH CBOMCTB BO BCEX CEUEHMSIX OTJIMBKH, YEM MPU MU3FOTOBICHUU UX U3 UYT'YHOB HU3KUX
MapokK.

B uyryHHbBIX HeTansx LenecooOpa3HbIM SIBISETCS MPUMEHEHHE HECUMMETPUYHBIX CEYEHUI, B
KOTOPBIX MEHBIINE CEUYEHHUs IOJBEPraroTcs CKUMAIOUIMM YCHJIUSAM, a OOJIbIIKE - PACTATHBAIOLIUM,
TaK KaK CONPOTHUBIIEHUE YyT'yHA CKATHUIO HAMHOTO IPEBOCXOIUT €r0 COPOTUBIICHUE Pa3pbIBY.

Huxe npuBeneHbl OCHOBHBIE NpaBUjia KOHCTPYUPOBAHUS YYT'YHHBIX J€Tajei.
1) dnst u3bexxanust oréena HeoOX0UMO COOMIOATh ONPEASICHHYI0O MUHIMAIBHYIO TOJIIHHY CTCHOK
OTJIMBOK. MUHMMaIbHAs TOJIIMHA CTeHOK /st uyryHa mapok CY 10, CY 15, CY 18 He gomkHa mpe-
BbIIATH 4...5mm; g uyryHa mapku CH 20 — 6...7 mm; ansg wyrynoB CU 25 u Beimie — 7...8 mm.
2) Ilpu pa3paboTke aCUMMETPUYHBIX KOHCTPYKLIHUHM OTIMBOK OOJIBIION MPOTSHKEHHOCTH HEOOXOAUMO
MCII0JIb30BaTh YYT'YHbI BBICOKUX MAPOK (Y4yr'yHbI C BBICOKUM COIIPOTUBIIEHUEM CXKATHIO).
3) Ilpu 3aMeHe CTaNbHBIX OTIMBOK YYT'YHHBIMHU, JJISl YBEIMYEHUS IPOYHOCTU K KOHCTPYKIUSAM HEOO-
XOJUMO MPUMEHSITh TOHKOCTEHHbIE 3aKPBIThIE CEUECHMUS.
4) Cnenyet cTaparbcsi n30eraTh TOJICTOCTEHHBIX CEUCHHIA.

MexaHnyeckue cBoicTBa MOAU(PUIIMPOBAHHOIO YyT'yHa 3HAUUTENBHO BBILIE, YEM Y OOBIYHOTO

Ceporo 4yryHa. 9TO MO3BOJISIET YMEHbIIATh TOJNLIMHY CTEHOK U 00JierdyaTh Maccy JUThIX JeTtanei. C
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JIPYrOo¥ CTOPOHBI, KUAKOTEKYy4eCTh MOAU(PUIIMPOBAaHHOTO uyryHa Ha 15...20% HmKe XKHAKOTEKyde-
CTH OOBIYHOTO CEPOr0 UyryHa, YTO OIPAaHUYMUBAET MPEJEIbHYIO TOJNIIUHY CTEHOK OTIMBAEMBIX U3 HETO
JeTaJIEeH.

KBazum3oTponHocTs (HEpaBHOMEPHOCTh CBOMCTB M3-3a Pa3HBIX TOJIIWH CTEHOK) MOAUUIIN-
POBAHHOIO Yyr'yHa U UyryHa ¢ HIapOBUIHBIM Ipa@UTOM HUXKE KBa3UM30TPONMHOCTH OOBIYHOTO YYT'yHa,
YTO MO3BOJISET MOJIy4aTh U3 HUX 00J€e MAaCCUBHbIE OTJIMBKH C OJJHOPOJHBIMHM CBONCTBAaMH B pa3iuy-
HBIX CEUCHUSIX.

Uyryn ¢ mapoBuUIHbIM TpaduTtoM 0oJiee KapOCTOEK, YeM OOBIYHBIN CEphIi YYI'YH U MOXKET
MpPUMEHSThCS s Aeranei, padortatouux npu temmneparype 300...400°C. Ilpu nmoutu oAWHAKOBOM
nunerino# ycaake BUILID o6namgaer 3HaunTenbHO OOJbIEH 00BEMHOM ycaaKou (MIOYTH KaK y yriepo-
auctoi cranu). [loaToMy B MaCCUBHBIX 4acTAX OTJIMBOK Pa3BUBAIOTCS yCaJ04YHbIE PAKOBUHBI U MTOPUC-
TocTh. Bee aTo npubnmxaer nutsie aetanu u3 BULLI o ux KoHCTpyKIuU K AeTansM, OTIMBAEMBIM U3
ctanu. (Heo6xoauMOCTh yCTaHOBKHU NpUOBLIEH).

KoBkuit uyyryHn ob6nagaer MeHbILEH KUIKOTEKYyYECTbIO, YEM CEpbIil Yyr'yH, HO OOJIbIIEH, yeM
ctaib. Pazmep ycanku 3aBUCUT OT TOJIITUHBI CTEHOK JETAM M MOXKET UMETh 0OpaTHBIN 3HaK. O0beM-
Hasl ycaJKa KOBKOTO YyryHa OoJible, YeM CTalld, HO TaK Kak B pe3yJbTaTe BblJENIEHUs rpaduTa npu
OT)KUT€ MPOUCXOJUT YIJIOTHEHUE YyI'yHa U YCTPAaHEHUE MMOPUCTOCTH, MIPH OTIUBKE JeTallel U3 KOBKO-
ro YyyryHa MHOTJia BO3MOKHO OTKa3bIBaThbCsA OT NMpuObUIei. YacTo nmpuMeHstoTcs O0KOBble TPUOBLIH,
KOTOPBIE pacrojararor 1o pazbeMy (Gopmsl.

Oco0eHHOCTH KOHCTPYMPOBAHUS JIMTHIX CTAJIbHBIX JETajeil CBSI3aHbl C HU3KOM KUAKOTEKYyde-
CTbIO, OOJIBIION JMHEWHON M OOBEMHOM yCaJIKOW CTajaH, BBICOKOM TemrepaTypoil ee IUIaBICHUS U
CKJIOHHOCTBIO K ra30HaChIIIeHHIO. M3-3a MOHMKEHHON KUAKOTEKYYECTH CTalld HeNb3sl MOJIy4UTh B
JIUTBIX CTAJbHBIX JETANSIX TOHKUE CTEHKH.

[Ipu oTnMBKE CTaNbHOM ACTANIN JUIsl yCTPAHEHUs B HEM YCAI0YHBIX PAKOBHH M YCAJJOYHOW PBIX-
JI0CTH 0043aTENBHO COOJIIO/IEHUE YCIOBHSI HAIIPaBJIEHHOTO €€ 3aTBEP/IEBaHUS.

[Ipu BbIOOpPE MapKH CTajld, U3 KOTOPOW JOJDKHA OBITh M3rOTOBJIEHA OTIMBKA, HEOOXOAMMO
MIPUHUMATh BO BHUMaHHE HE TOJbKO MEXaHUYECKHe U (PU3NUECKHe CBOMCTBA CTaIM, HO U €€ JTUTEHHbIE
CBOMCTBA, KOTOPBIE 3aBUCAT OT €€ XMMHUECKOI'0 COCTaBa U, MPEXJIE BCEro, COJIEpPKaHus B HEN yriepo-
na.

JlerupoBaHHasi cTajgb NPUMEHSIETCA Yallle BCEro JUIsl MOJYYEeHUs ClIeHHalbHbIX (MEXaHUYECKHUX,
(bu3NYECKUX, XMMHUYECKHUX) CBOMCTB OTJIMBKHU.

OTAMBKY W3 HU3KOJIETUPOBAHHOW CTajau B OOJBIIMHCTBE CIy4acB MOABEPTarOTCS CIIOXKHOM
TepMHUUEcKOl 00paboTke. B cBS3U ¢ 3TUM KOHCTPYKLHMS OTIMBOK JI0JKHA OBITh TEXHOJOTUYHOMN B OT-
HOILIEHUHU HE TOJIbKO JIUTEHHOT0 MPOU3BOJICTBA, HO U TEPMUUECKON 00pabOTKH.

Crnenyer moOMBaTHCS BOBMOXKHO 00Jie€ paBHOMEPHBIX CBOMCTB B TOJICTBIX M TOHKUX CEUCHHSX,

Ha MOBEPXHOCTHU M B IIyOMHE OTJIMBKHU, NMPEAOTBpallaTh KOpoOieHue U oOpa3oBaHHE TPEUIUH B OT-
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muBKe. J{7s 3TOro HEOOXOIMMO MO0 BO3MOYKHOCTH COXPaHSTh PABHOMEPHYIO TOJIIIMHY CTEHOK, M30e-
ratb OOJIBIIOTO CKOTUICHHs MeTasuia. st mpeaoTBpamieHust KOpOOJICHUS U TPEUIMH clienyeT n3berathb
PE3KUX MEepPeXoa0B cedeHni. [1JIsl CI0KHBIX, KPYITHBIX U MaCCUBHBIX OTIMBOK HEOOXOIMMO BHIOMPATH
TaKyl0 CTallb, KOTOPas MOXET 3aKaJHBAThCS NMPU OTHOCHUTEIFHO MEIJICHHOM OXJIAXKICHUU U MMETh
BBICOKYIO TEMIIEPATypy OTITyCKa.

[Tpu KOHCTPYHMPOBaHUM OTIIMBOK U3 BHICOKOJIETHPOBAHHBIX CTalIeHl HEOOXOIMMO MTPHHAMATH BO
BHUMAHHE CJIEAYIOIINE CBOMCTBA:
1) XOpo1IyI0 KUJKOTEKYYECTh;
2) XpyNKOCTb CTaJH JI0 TEPMUUECKON 00pabOTKH;
3) GoublIyI0 yCaJKy B TBEPAOM COCTOSHHH, KOTOpasi CIIOCOOCTBYET BOSHUKHOBEHHIO B OTJIMBKAaX Ha-
MIPSDKEHNUN U TPEILVH;
4) CKJIOHHOCTB K 00pa30BaHUI0 HEMETALNTHYECKUX BKIIFOUCHHI;
5) IIOXYIO TEMIOTPOBOTHOCTD;
6) 60bII0M KOA(DOUIIMEHT TETUIOBOTO PACIINPEHHUS,

7) mnoxyro 00pabaThIBAEMOCTb.

Bomnpocs! 111 caMonpoBepku

1) [louemy cepblii yyryH o0aanaeT 60JIbIION YYBCTBUTEIBHOCTHIO K CKOPOCTH OXJIAXKACHUS?
2) YUeM pyKOBOJCTBYIOTCSI IIPHU BBIOOpE MapKH CEPOTo YyryHa Uil U3TOTOBJIEHUS OTIUBKU?
3) B uem cocrout 0cOGEHHOCTH KOHCTPYHPOBaHUS OTIAMBOK 13 BUILII™?

4) C ueM cBsi3aHbl 0COOEHHOCTH KOHCTPYHPOBAHUS OTIMBOK U3 YIJIEPOIUCTHIX CTajeii?

5) C uyem cBsi3aHbl 0COOEHHOCTH KOHCTPYMPOBAHUS OTIUBOK U3 JIETUPOBAHHBIX CTaJIeH?

1.7 Tema 7. KoHcTpyupoBaHMe OTJIUBOK, 10JYy4aeMbIX CHIEHHAJIbHBIMHI CIIOCO0AMU

JUTbA

Jluthe nox paBieHueM. OcoOEHHOCTH KOHCTPYHPOBAHUS KOKHIIBHBIX OTIUBOK. LleHTpobexHoe
muThe. OCOOEHHOCTH KOHCTPYHPOBAHUS OTJIMBOK, [TOYy4a€MbIX JINTHEM I10 BBIILJIABISIEMBIM MOJEIISM.
Oco0eHHOCTH KOHCTPYKIUU AeTaje, M0Iy4aeMbIX JUThEM B 000J0UKOBbIE (POPMBIL.

Jlutepatypa: [3] c.423-483; [6] c.160-175.

MeToanueckue YKazaHus

JIutbeMm oA JaBJICHHUEM H3TOTOBJIAIOT HEOOJIbIINE 10 MacC€, TOHKOCTCHHBIC MU CJIOXKHBIC IIO
KOH(bI/Il"ypaIII/H/I OTJIMBKH U3 CIIJIaBOB HAa OCHOBE€ IIMHKA, aJIOMHUHUA, MarHuia, M€, CBUHIIA U OJIOBA B

YCJIIOBUSX KPYITHOCEPUHHOTO U MAaCCOBOTO ITPOU3BOJICTBA.
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OcHOBHbBIE TPEUMYILIECTBA OTJIMBOK, [T0JIy4a€MbIX JIUTHEM IO/ IJaBJICHUEM: BbICOKAs TOYHOCTD,
BBICOKO€ KayeCTBO IOBEPXHOCTH, CJIOXKHas (popma mpH TOHKUX CTeHKax (10 0,5 mMM), MOBBILICHHAS
IIPOYHOCTh, MUHUMAaJIbHAs MOTPEOHOCTh B MeXaHn4yeckoil oO0paboTke. Macca OTIMBOK B 3aBUCHMOCTH
OT CIUIaBa, KOHCTPYKIIMU M Ha3HAYCHUSI MOXKET KOJIeOaThCsl OT JECATKOB rpammoB 0 90 x/". Jleranu,
U3TOTOBJISIEMBIE JTUTHEM IO/ TaBJICHUEM, MEXaHUYECKOI 00paboTKe, yallle BCEro, He MOABEPraroTCs.

TonmuHy CTEeHOK OTJIMBOK IPU JINTHE MO/ IaBJIEHUEM BBIOMPAIOT B 3aBUCUMOCTH OT IUIOIIAIN
CIUIOIIHOM MOBEPXHOCTU B COOTBETCTBUU C CYIIECTBYIOIIMMU HOpMassiMu. [Ipu coueTaHuu TOJICTHIX U
OuY€Hb TOHKUX CTEHOK BO M30ekaHue 00pa30BaHuUs TPEUIMH HE0OX0IMMO 00eCeunTh, IIaBHbIN nepe-
XO0/Jl, COOTHOIIIEHHUE TOJIIIMH Ha CONPAraeMbIX y4acTKax HE JOJDKHO MpeBblaTh 1:2,5.

Menkue neranu maccor 1030 /" U3 alIIOMUHHUEBEIX YJIM IIUHKOBLIX CINIABOB MOJKHO OTJIMBATh C
ToyuHOM cTeHkH 0,5...0,8 mm.

[Ipu nuThe noj naBieHHEM HEOOXOOUMO KM30erarb pe3KUX MEePexo0B OT TOJCTOTO CEUEHUs K
TOHKOMY U CKOIUIEHHUS METajljla B OTJEJIbHBIX CEYEHUAX OTIMBKU. [IpOYHOCTH AeTanu MOBBILIAIOT HE
YBEJIMUEHUEM TOJIIUHBI CTEHOK, MCIIBITHIBAIOIIUX HAHOOJbIINE HAIMPSHKEHUS, a YCTPOHCTBOM pedep
KECTKOCTH, NMPUJAHUEM CTEHKaM KOpoO4aToro u TaBpoBoro ceueHus. [Ipumenenue pedep xecTKoCTH
obecrieunBaeT HEOOXOIMMYIO MPOYHOCTH JI€TAIM IIPU MEHbBILIEM PACX0/IE METaJlIa.

[Ipu nuThe B MeTammuueckre Gopmbl (KOKUIM) [0 CPAaBHEHUIO C JIUTHhEM B IecyaHble (POpMbI
MEXaHUYECKHE CBOMCTBA CIIaBOB MOBBIMAOTCS B Ha 10...15%. OTIUBKU MOTy4aroTCsi ¢ TOYHBIM CO-
OJII0JICHEM T€OMETPUH U C OYEHb IJIOTHOM CTpYKTypoil. Pacxon Merama rnpu nepexoje ¢ mecuaHbix
¢dbopm Ha Metainyeckue ymenbiiaerca Ha 10...20%. JIuteeMm B MeTamuueckre GOpMbl MOKHO MOJTY-
4aTh JI€TAJIU U3 METHBIX, AIFOMUHUEBBIX U MAarHUEBbIX CIUIABOB, a TAKXKE U3 Uyr'yHa U CTaJIH.

Jluthe B KOKWJIb IPUMEHSIETCA TOJBKO B YCIOBUSX CEPUMHOIO NMPOU3BOJCTBA, TaK KAaK CTOU-
MOCTb METaJuInYecKuX (opm BbicoKasi. JINThe B KOKWJIb B OCHOBHOM MPUMEHSIOT IIPU U3TOTOBJICHUU
neraneil mpocToi KOH(QUTypaluuu, NIPEeUMyIIeCTBEHHO HEOOIbIIONW MACCHI.

[Ipu KOHCTpYyHpPOBaHUM JI€Talel, U3TOTOBISEMBIX JINTHEM B KOKHIIb, HEOOXOJUMO YYUTHIBATh
TO, YTO OXJIAXJECHHUE OTJIMBKH B METAIUIMUYECKOW (OopMe MPOUCXOJUT 3HAUUTEIBHO OBICTpEE, YeM B
[eCYaHOM, MeTaJuInuecKas (popma He MoAJaeTcs ycasike, BbIBOJ Ia30B U3 MOJIOCTH (OPMBI U CTEPIKHEHN
3aTpyJHEH, MOJYy4YeHHE TOHKOCTEHHBIX OTJIMBOK YCIIOXKHSETCA H3-3a BBICOKOM TEIIONPOBOJAHOCTH
CTEHOK METaJNINYECKO POpPMBIL.

[Ipu neHTpoOSKHOM croco0e JIMThST Pa3IUYaAOTCA TPH Crocoba: 3allMBKa C TOPU3OHTAITBHOMN
OCbI0 BpallleHus (GOopMbl, 3aJIMBKa C BEPTUKAJILHONW OChIO BpallleHus: popMbl U ciocod neHTpudyrona-
Hus. IlepBbie ABa crioco0a KCIOJIB3YIOTCS ISl OTJIMBKU TEJ BPAIIEHMSI, OCH KOTOPBIX COBMAJAIOT C
OCbI0 BpaleHUsI (POPMBI.

OTnuBKa AeTaneil Ha MallMHaX C BEPTUKAJIbHOM OCBIO BpallleHUs LieJecooOpa3Ha IpH yCIOBUH,

KOTJia IMaMeTp OTJIMBKU OOJIbIIE €€ JJIMHBI HE MEHee 4yeM B TpH paza. JJis mogydeHus: 310pOBOH OT-
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JIUBKH HEOOX0IMMO, YTOOBI LIEHTpOOEeKHas CUJla IPEBOCXOIMIIAa CUITY TSDKECTH IIPU BEPTUKAIBLHOM 0cH
Bpamienus B 90 pa3, a mpu ropu3oHTaIbHOW— B 65 pa3.

JUis 1eHTpOOEKHOTO JIUThSI HE MPUTOJIHBI JIeTaJId, UMEIOLUE CIUIIKOM OOJIBIIYI0 Pa3HULY B
TUaMEeTpe pas3IMYHbIX WX yacTed. Tak ke HelenecooOpa3sHO OTIMBATH IEHTPOOSKHBIM CIIOCOOOM
CIIMIIKOM TOJICTOCTEHHbIE JETaIN C MaJbIM BHYTPEHHUM JMAMETPOM, YTO MOKET NMPUBECTHU K JIUKBaA-
uuu cruiaBa. LleHTpoOexHbIN croco0 JINThs ¢ TOPU30HTAIBHOM OChIO BpallleHUs] HE IPUMEHUM K JIeTa-
JIM THIIA MAaXOBHMKa, B KOTOPBIX UMEIOTCS JIBE MACCHBHbBIE YACTH, COCJUHEHHbIE MEXIY COOON MIIN
CIUIL[AMU, UJIM TOHKOCTEHHBIM JHCKOM.

LlenTpoOexHbII cr10COO0 U3rOTOBJIEHUS OTIAMBOK HAXOJUT UIMPOKOE MPUMEHEHHUE MPH IOoJIyye-
HUU OMMETAJUTMYECKUX (IBYXCIONWHBIX) JCTAJICH.

JIuTheM 1o BBIIUIABIIAEMBIM MOJIESIM U3TOTOBIISIOT OTBETCTBEHHBIE, CJIOKHBIE IO KOHPUTypa-
LMY JIETaJU MOBBIIIEHHOW pa3MepHON U MaccoBOi TOUHOCTU. OCHOBHOE MPEUMYIIIECTBO 3TOTO CIOCO-
0a 3aKiIro4yaeTcs B TOM, YTO OTJIMBKA [0 CBOMM pa3MepaM MpUOIIMKAeTCsl K TOTOBOM JeTallu, I03TOMY
MexaHuyeckas oOpaboTKa HE3HAYUTENIbHA WJIM IOJHOCTHIO HCKIIOYeHA. JIUThe MO BBIILIABIIAEMbBIM
MOJENSAM MPUMEHSIOT JJIsl U3TOTOBJIEHUS JeTallell U3 BbICOKOJIETHPOBAHHBIX, JKAPOCTOMKUX U IPOU-
HBIX CIUIaBOB, IJIOXO IMOJJIAIOLIMXCA 00padOTKe pe3aHueM, MOJydeHUEe KOTOPBIX IPYIrMMH METOJaMU
JIUThS. UM crioco0amMu 00pabOTKU HELeseco00pa3Ho; a TaK e CIOKHBIX 110 KOH(PUTypaluu JeTallei,
KOTOpbIE MPHU APYTrUX Coco0ax U3rOoTOBJICHUS MOXHO TOJIBKO coOpaTh M3 OTIENbHBIX YacTel Iocie
HX MEXaHUYECKO 00paboTKu. OOBIYHO TIO BBHITUIABIIIEMBIM MOJIEISIM U3TOTOBJISIIOT MEJIKUE U CPETHUE
netaim mMaccou 0,1...12 x/. Ilpu nuThe MO BHITUTABISIEMBIM MOJIEISM OTIIAIAl0T BCE TPEOOBaHUS K
KOHCTPYKLUHU J€Talli, CBA3aHHbIE C M3TOTOBJIEHHEM (OPMBI U C CONPOTUBJICHUEM (POPMBI YCaIKe,
CHIDKAIOTCSI TpeOOBaHUS K IJIABHOCTU NEPEXOJ0B U opopMiIeHHUIo ranrteneil. [1aBHbIM TpeboBaHUEM
[P KOHCTPYUPOBAHUM JeTaliell Ui JUThS MO BBIIUIABISEMBIM MOJENSM SIBJIETCS TO, YTO JETAIU
JOJIKHBI UIMETh JIOCTaTOYHO PAaBHOMEPHYIO TOJIIIMHY T€la BO BCEX MX YACTAX U HE UMETh MAaCCUBHBIX
TEPMHUYECKHX Y3JIOB.

Oco0OeHHOCTh MOJy4eHHs] OTJIMBOK B 00OJIOUKOBBIE (DOPMBI 3aKIIIOUAETCS B TOM, 4TO (DOPMBI
JUIS OTJIMBKU B HUX JI€TaJiell U3rOTOBJISIOTCS MyTEM 3aChIIaHUs Ha HATPETYIO0 METATTINYECKYIO0 MOJIENb
1051 cyXoro (POpMOBOUYHOTO IIECKA C 100aBJIIEHUEM B HETO MOPOIIKOOOPA3HON TEPMOPEAKTUBHON CMO-
JIbl, KOTOPAst, pa3Msryasich Ipu HarpeBe, 0OBOJIAKMBAET 3€pHA Mecka U 00pa3yeT Ha MOBEPXHOCTHU MO-
neny HeOOoJIbIION ToNmKHbBI 000J10uKy. [lociie yaanenus u3nuuiHeil cMecu NoJy4YUBUIYIOCS 000I0UKY
CHUMAIOT ¢ Mojienu. PopMBbl, COCTAaBICHHbIE U3 JBYX 000JI0YEK, TOCTYNAIOT Ha 3aIUBKY. DOpMBbI HO-
Jy4aroTCsl TOHKOCTEHHBIE, OCThIBAHUE METaJlIa B HUX MPOUCXOAUT OBICTpEE, YEM B OOBIYHBIX [1€CYAHO-
TNIMHUCTBIX popMax. MexaHndyeckue CBOMCTBa MeTaia yiay4lllaloTcs.

Bce ycnmoBusi KOHCTpyMpOBaHHS JI€TalIeid, KOTOPbIE CBA3aHbI C OTJIMBKOM MX U3 MeETauia ¢

00JIbIION 00BEMHOM YCAJKOW, TMOJHOCTHIO COXPAHSIOTCS M JUIsl CIOCO0a OTIMBKU B 00OJOYKOBBHIC
bopMBI.
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Tak kak nmoyiyyeHue OOJIBIINX MO BBICOTE (OPM U3 ChIIYYMX MATEpUAIOB TPYAHO OCYILECTBU-
MO, CTpeMsTcsa u30eratb NpuMeHeHus: 00JIbIINX M0 00beMyY U BbIcOTE MpUObUIeH. [IpuMeneHne BHyT-
PEHHUX U HapY>KHBIX X0JIO0MIHHUKOB IPU JaHHOM CIIOCO0€ OTIMBKH JeTajiel IOYTH HEBO3MOXKHO.

Haubonee noaxoasiiiuMu KOHCTPYKUUSAMU JeTajedl i OTJIMBKU B 000JI0UYKOBBIE (DOPMBI SIB-
JISIFOTCS. OTHOCUTENBHO MPOCThIE M IIOCKUE KOHCTPYKLIUHU C HE3HAYUTEJIbHBIMU IO BEJIMYUHE BEPTHU-
KaJIbHBIMM CTEHKaMHM. ODKOHOMHYECKH HW3TOTOBJICHHE JeTajled JIUTbeM B 000JI0YKOBBIE (HOPMBI
OTPaBJIbIBAETCS TOJIBKO IPU KPYITHOCEPUITHOM U MacCOBOM IPOU3BOJCTBE.

TouHoCTb 1UTHSI B 000JI0YKOBBIE (OPMBI CBA3aHa ¢ rabapuTamu JeTajiell (Tak Kak 3aBUCUT OT
nporuda Kopku) u coctasisieT npumepHo 0,2 vmm Ha 100 rm ATMHBL, TP TOJIIMHE CTEHOK OTIWBKH 10
20 mm. YucroTa MOBEPXHOCTH JIUThHS, OTIMBAEMOIO B 000JOYKOBbIE (DOPMBI, MOJIYYAETCs] BHICOKOM,

MPUITYCKH HA MEXaHUYECKYI0 00pabOTKy MOTYT ObITh MUHUMAaJIbHBIMU.

Bomnpocs! 111 caMonpoBepku

1) Kak BpiOupaercs ToJIIMHA CTEHOK OTJIMBOK IPH JIUTHE MO/ 1aBJICHUEM?

2) B ueM cocToUT 0COOEHHOCTh KOHCTPYUPOBAHUS OTIUBOK, MOJYYa€MbIX JTUTHEM B KOKUIb?

3) Ilouemy npu HEHTPOOEKHOM JINTHE HE LIEIECO0OPA3HO U3TOTOBIATH TOJCTOCTEHHBIE JETAIH
C MaJIbIM BHYTPEHHUM JUaMETPOM?

4) Kakue neranu MO>KHO U3TOTOBJISITH JIUTHEM I10 BBIILJIABISIEMBIM MOJIESAM?

5) Uem orpanndena o01acTb MpUMEHEHHUST 000JIOYKOBOTO JIUThs?

2 IPUMEPHBIN NEPEYEHDb IPAKTUUYECKHUX PABOT

1) KoncTpyrpoBaHue OTIUBOK C TOUKH 3PEHMSI IPOCTOTHI, SKOHOMUYHOCTH U TOUHOCTH W3TOTOBJIEHUS
bopMbl.

2) KoHcTpynpoBaHue OTIMBOK C TOUKHU 3PEHUS YCJIOBUMN 3all0JIHEHUS (POPMBI KUJIKUM METAILJIOM U
BO3HUKHOBEHHUS YCaJJOUHBIX AE(PEKTOB.

3) KoncTpynpoBanue OTIMBOK C y4€TOM IPEIOTBpAIleHNs] BOSHUKHOBEHHUS HaNpsLKeHUH, nedopma-
M ¥ TPEIIUH.

4) KoHcTpyrpoBaHUEe OTIUMBOK C YUETOM COKpAIeHUsI onepanuil 00OpyOKH U OUUCTKHU.

2.2 IIpakTHYecKoe 3aJaHHue

Brerueptuth B Macmrade 3cku3 npeaioxkeHHon netanmu Ha dpopmare A3 wim A4. [Ipoananuzu-
pOBaTh KOHCTPYKIMIO JIETATN MPUMEHHUTEIBHO K BUAY CIUIaBa, CIIOCOOY JUThA U JIPYTUM YCIOBHUIM

IIPOU3BOJCTBA. Ha ocHOBanum aHann3a HEJOCTATKOB CACIATh MNPEAJIOKECHUA IO COBECPIICHCTBOBAHUIO
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KOHCTPYKIHHU JIAA JIUTBA C YCIIOBHEM BBIINIOJIHCHUA ACTAJIBIO CBOCTO HAa3HAYCHUA B MAalIMHEC WUJIK arpe-

rare.

3anava 1 (pucynok 2.1)
Jannvie omausku «bapadan»: matepuan — cranb 30 JI — 11, macca - 139,7 xr.
1) Hametuts cxemy nuTaHusl OTJIMBKU. YKa3aTh HEAOCTATKU KOHCTPYKIMH AETAIN MPHU CO3JaHUM Ha-
[IPaBJICHHOTO 3aTBEP/ICBAHMUSL.
2) Yka3aTb ceueHusi, B KOTOPbIX BO3MOXHO 00pa3oBaHUE yCaJ04YHbIX J1€()EKTOB U TOPSUYUX TPELIHH.
3) Ouenuth yno06cTBO POPMOBKH, YCTAHOBKH U KPEIUICHUS CTEP>KHEN IIpU cOOpKe (GOPMBI.
4) B yem 3aKkiro4aroTCs HEAOCTATKU KOHCTPYKIMH, YCIIOXKHSIOUIME U MOBBIIIAIOIINE TPYA0EMKOCTh
onepauuil yaaneHuss npuObLUin, 00pyOKH U OYMCTKH OTIMBKHU?
5) IIpoananu3upoBaTh BapuaHThl yIAJICHUS ra30B U3 CTEp:KHEH npu 3ainuBke. OLEHUTH IUI0IIA b OKOH

JJIA BBIXO/JIa ra30B Y€PE3 3HAKU CTep)KHeﬁ N3 BHYTPCHHUX IMOJIOCTEH OTIIMBKH.

3anava 2 (pucyHok 2.2)
Jlanunvie omnuseku «bapadan»: Matepuan — cranp 30 JI — I, macca —2 022 kr.
1) OnpenenuTh pacnoiokeHne TEPMUYECKUX Y3JI0B U BbIOPATh M0JIOKEHUE OTIUBKU B (popMe IpH 3a-
nuBke. HaMeTuTh cxemy NuTaHusi OTIMBKU.
2) Yka3aTh HEJOCTaTKH KOHCTPYKLMU OapabaHa, 3aTpyAHSIONINE CO3AaHUE HAIPABICHHOTO 3aTBEp/Ie-
BaHUSL.
3) OueHuTh BIUSHUE HEAOCTATKOB KOHCTPYKIIMHM Ha BO3MOKHOCTh OOpa30BaHUs TOPSAYUX TPELIUH.
4) OueHuTh yno0cTBO (GOPMOBKH, YCTAHOBKHU U KPEILJICHUS CTEP KHEN 1pu cOOpKe POopMBbI.
5) OueHuth yno0CTBO BHIOMBKU CTEp)KHEH, yIaIeHUs KapKacoB.
6) Ha ocHOBe aHanm3a HEIOCTATKOB KOHCTPYKIIMU OapabaHa TPEMIOKUTh 00Jiee TEXHOJIOTHIHYIO JJIs

JIUThSI KOHCTPYKIIUIO.

3amaua 3 (pucyHox 2.3)

Jlanunvie omausku «Pamay: matepuain - BU 450, macca - 1 627,5 r.
1) Haiitu pacnosioxxeHrne TEpMUUECKHUX Y3JI0B U BBIOPATH MOJIOKEHHUE OTJIMBKU B (hOpMe MPH 3aJIUBKE.
Hamernuts cxemy nmuTaHus OTIMBKHU. YKa3aTh TPYAHOCTH B OPTaHU3AIlMU HAPABJICHHOTO 3aTBEp/IeBa-
HUS W3-32 HEJJOCTATKOB KOHCTPYKIIMHU U AC(PEKThI, BO3ZHUKAIOIIUE TI0 3TON PHUYUHE.
2) Vka3ath BUJIBI J1e(EKTOB, BOSHUKAIONINX M3 HEIPABUIHBHOTO BBITOJIHCHUS COWICHEHHUS CTCHOK MPHU
MX pa3sHOM Y paBHOW TOJIIIMHE.
3) Bo3MOHO 11 BOSHHKHOBEHHE TOPSYHX TPEIIMH B TAHHOW OTJIMBKE, B KAKUX MECTaX?
4) Kakue HEIOCTaTKW KOHCTPYKIHMH JETAd CIIOCOOCTBYIOT €€ KOPOOJEHWI0 M3-3a BO3HUKHOBEHUS

TEPMHUYCCKOI'0O TOPMOKCHU A, MCIIAIOIICTO ycamce?
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5) JaTe xapakTepuCTUKY BHEITHUM OYEPTAHUSAM JIeTalu. B uem 3akimrovaroTcs HeIOCTATKA BHEIIHUX U

BHYTPEHHHUX OYepTaHUH, IPUBOAAIIUX K YCI0KHEHUIO POPMOBKH, 00pYyOKH, U OUUCTKU OTIUBKU?

3amaua 4 (pucyHox 2.4)

Jlannvie omausku «Kopmyce»: marepuan - KU 45, macca - 33,4 kr.
1) OnpenenuTh pacnoioKeHUE TEPMUUECKHUX Y3JI0B U J1aTh CXEMY MUTAHUS OTIUBKH U3 0€I0ro 4yry-
Ha.
2) YcTaHOBUTb, COOTBETCTBYET JIM CEUEHUE CTEHOK TPEOOBAHMSIM TEXHOJOTMYHOCTH OTIMBKU. Kak
YMEHBIINUTD («pa3rpy3uThy») TEPMUUYECKUE Y3JIbl, 00pa3yroluecs B COUJICHEHUH CTEHOK? YKa3arhb Jie-
(exThl, BOSHUKAIOIINE U3 HENPABUILHO BBIIOJIHEHHOIO COUJICHEHUSI CTEHOK.
3) JaTb xapakTepUCTUKY HEJAOCTAaTKOB B BBIIOJHEHUH BHYTPEHHUX U HAPYKHBIX OYEPTAHUHN JETaIH.
VYka3arb kakue 1e(eKTbl MOTYT BOSHUKHYTh B OTJIMBKE 110 ATOM IPUYHUHE.
4) BpiOpaTh IJI0CKOCTh pazbeMa Mojenu U ¢popMel. HailTu HepocTaTKu KOHCTPYKUUH, IPUBOASIINE K
YBEITUYCHUIO TPYJA0EMKOCTU (HOPMOBKH, 0OpYOKH OTIUBKHU. [IpennoxuTh 6oJiee TEXHOIOTUUHYIO IS

JIUThSI KOHCTPYKIIUIO.

3amaua 5 (pucyHox 2.5)

Jannvie omausku « uaunap»: matepuan — ctanb 45 JI — 1, macca - 222,1 kr.
1) Haiitu pacnosio’keHrne TepMUUECKUX y3JI0B U BBIOPATH MOJIOKEHUE OTIUBKU B (hOpME MpHU 3aJIMBKE.
Hameruths cxemy nutaHus. YCTaHOBUTH MPaBUJIBHOCTh COUJICHEHUS CTEHOK Pa3HOM TOJILIMHBL. YKa-
3aTh HEJJOCTATKU KOHCTPYKIUH, 3aTPYAHSIOIINE CO3JaH1E HAIIPaBICHHOTO 3aTBEPICBAHMUSI.
2) Yka3aTb HEIOCTaTKU KOHCTPYKLUU AETaIN HPU BbIIOJHEHUH BHYTPEHHEIO OTBEPCTHUSI.
3) Beibpath pazbeM Mozenu, GOpMBbI U OLIEHUTh y100CTBO (POPMOBKH.

4) Ha ocHOBe aHanm3a HEIOCTATKOB MPEIIOKUTE 00JIe€ TEXHOJOTUYHYIO KOHCTPYKIIHIO.

3amaua 6 (pucyHox 2.6)

Jannvie omausku «Pama pynaamenTHas»: Mmarepuain - crans 25 JI — 11, macca - 625 kr.
1) Haiitu pacnoyio’keHre TEpMUUECKHX Y3JI0B U BBIOpATh MOJIOKEHUE OTJIMBKH B (popme IpU 3aJIMBKe.
Hameruts CXEMY IUTaHUS OTJIMBKH. yKaBaTI), HMCIOTCA JIM KOHCTPYKTHBHBIC HCOOCTATKH, 3aTpPya-
HSIOLIME CO3/IaHNE HAPaBJIEHHOIO 3aTBEPICBAHUSI.
2) BriOpath mI0CKOCTh pazbeMa MojAeIu U (OopMbl. YKa3aThb HEAOCTATKU KOHCTPYKLIMHU, YCIIOXKHSIO-
e Mmponecc MU3roTOBJIICHUA (i)OpMI)I. Kaxnm Tp€6OBaHI/I5[M AOJDKHBI OTB€YAaTh BHCHIHUC OUYCPTAHMA,
netanu s ynooctsa popmoBku? Kak BIUSIOT HA pa3MEPHYIO TOYHOCTh YCIOBUS U3BIICUCHUS MOICIIH
13 GOpMBIL.

3) IIpemno)uTh KOHCTPYKITUIO JIETaIH, B KOTOPOH YCTPAHSIUCH ObI €€ HeIOCTAaTKH T10 T1. 2.
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3amaua 7 (pucyHox 2.7)

Jannvie omausku «Mydtay: matepuan - cranb 45 JI — 11, Macca - 218,9 kr.
1) Halitu pacnosiokeHre TEpMUYECKUX Y3JI0B, BbIOpATh MOJIOKEHUE OTIUBKU B (popMe MpH 3aJIMBKeE.
HameTruTs cxemy nutanus OTIIMBKHU. YKa3aTh HEAOCTATKU KOHCTPYKIUU AETAJH, POSBISIOIINECS IPU
pa3paboTKe HAaIPaBJIEHHOTO 3aTBEPIEBAHUSI.
2) YcTaHOBUTH NPAaBUIBHOCTD BBIIOJHEHUS TalTelel U Nepexol0B MPHU COWIEHEHUU CTEHOK pa3HOM
TOJILIUHBI. YKa3aTh, KaKUe JEPEKThl MOTYT BOSHHUKHYTh M3-3a HEIPABHJIbHO BBIIOJIHEHHBIX COUJICHE-
HHI CTEHOK.
3) JaTh xapakTepuCTUKY BHEUTHUM OUEPTAHUSAM JIeTalld. Y CTAHOBUTDH NPABUIILHOCTD BHIIIOJHEHUS Tie-
PEX00B, 3aKPYIICHUM.
4) CoueTtaHue BHYTPEHHEr0 U BHEIIHEro KOHTYpoB jaetanu (ceuenus | — I u 11 — II) coznarot B ceue-
HUU Npoduis HepaBHOMEpHOU TonmMHbL. Kakue nedexTbl MOryT BO3HMKHYTh B OTJMBKE IO 3TOM
npuyurHe?

5) Ha ocHoBe ananm3a (hakTOpoOB HETEXHOJOTHYHOCTU JIETATH MPEIJIOKUTh BapUAHTHI HOBOW KOHCT-

PYKLIHH.

3amaua 8§ (pucyHox 2.8)
Jlannvie omausku « Kpbimkay: matepuain - ctanb 25 JI — 11, macca - 1830 xr.
1) Haiftu pacronokeHne TePMUYECKUX Y3JIOB, BBIOpATh MOJIOKEHUE OTIUBKU B (hOpME TIPH 3aTHBKE.
Hamernth cxeMy nmuTaHusi OTIIMBKHU. YKa3aTh HEJOCTATKH KOHCTPYKIIUHU JCTAIH, MPOSBIISIOMINECS TIPU
pa3paboTKe HAINPaBIEHHOTO 3aTBEP/ICBAHMUSI.
2) YCcTaHOBUTH MPABUIBLHOCTH BBITIOJIHEHHS TaJTENeH M MEPEXOJ0B IPH COUJICHEHUU CTEHOK pa3HOU
TOJIIHUHBL. YKa3aTh Kakue Me(EeKThl MOTYT BO3HHKHYTh M3-3a HEMPABUJIHLHO BBHITIOJHEHHBIX COUYJICHE-
HUM CTEHOK.
3) Ouenutpb, Kakue HEYA0OCTBA MPUHOCSAT HETEXHOJIOTUYHO BBHITIOJHEHHBIE HAPY)KHBIC OUEPTAHUS JIe-
TaJHu.

4) IIpennoXuTh BapHaHThl YIY4ILIEHUS TEXHOJIOIMYHOCTU OTIUBKH.
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Pucynoxk 2.1- OtnuBka «bapaban»
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Pucynoxk 2.8 — OtnuBka «Kpbiiikay

HpI/IMepr BbIINNOJTHCHUSA 3aJaYU

IIpumep 1

&

@

la ls [

a — ICpBOHAYAIIbHAA KOHCTPYKIUA OTIMBKH, 0 — U3MEHEHHas KOHCTPYKIHA OTJIMBKH.

Pucynoxk 2.9 — Ilpumep koHCTpyKLMK OTIIMBKH «bapaban»

Koncrpykuus cranpHoil netanu «bapaban» (puc. 4.9), BbIIIOJIHEHHAs 110 BApUAHTY «a» UMEET

PSIl CePBE3HBIX HEOCTATKOB. B counenennn cteHOK B MecTax A, B, u C 006pa3yroTcsi H30JUpPOBaHHBIC
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ropsiuve y3Jbl, 4TO CO3JAET 3aTPYJHEHUsSI B OPraHU3alMM UX IMTAHWUS U HAIPABICHHOIO 3aTBEpJIEBa-
Hus. Jlanee, ynanenue npuObut D Ta30BOM PE3KOM C MACCHBHOW CTYMUIIBI CBSI3aHO C HEYIO0OCTBOM
M0X0/1a K HEeW, TaK KaK CTyNHIla ONylleHa HUXe LHUIUHAPUYEeCcKoi yacTu O6apabana. B cBsi3u ¢ aTuM
OCTaTOK MpHUObUIH Mocie oOpe3ku OyleT 3HAYUTENbHBIA U €ro yJajJleHue BO3MOXHO TOJBKO 33 CUET
YBEJIMUEHUS 3aTpaT Ha MeXaHW4ecKylo o0paboTky. B mectax B o6pasytorcs npu (GOpMOBKE BHUCSIUUE
«0OJIBaHbI», YTO CBSI3aHO C HEOOXOIUMOCTHIO MPUHATHUS COOTBETCTBYIOIIMX MEp M0 MX YKPEIUICHHUIO,
TaK KaKk OHU MOTYT ObITh IPUYMHOM 00pa30BaHUs IECOUYHBIX BKIOUEHUN. B Bapuanre «0» ykazaHHbIe

HEAOCTATKHN MCKJIIFOUYCHBI 0e3 CYIIECTBCHHBIX H3MCHCHUH KOHCTPYKIIUH.

IIpumep 2

ne AA

a — ICpBOHAYAIIbHAaA KOHCTPYKIUA OTIUBKH, 0 — U3MEHEHHas KOHCTPYKIMA OTJIMBKH.

Pucynok 2 — [Ipumep koHCTpYyKIMHU OTIMBKY «KpoHIITEHH
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Ha puc. 2, a npuBesieHa KOHCTPYKILIMSI JINTOTO KPOHILTEHHA, a Ha pUC. 2, 6 YIy4IlIEHHbIH Bapu-
aHT ero KoHCTpyKuuu. KoHcTpykTuBHBIE peOpa, oOpasyoiue ¢ IpYyrMMH 3JI€MEHTaMU OTIuBKU T-
win X - 00pa3Hble CONPSHKEHMUS, IBJSIOTCS MPUUYMHAMU TPYAHOCTEH Pa3HOTO poJia MPH IMPOU3BOJICTBE
OTNIMBOK. KOHCTPYKIIMSI JINTOrO KPOHIUTENHHA HA PUC. 2, @ HE BBI3BIBAET TPYIHOCTEH IIPU U3TOTOBIIE-
HUU €r0 U3 CEeporo uyryHa HU3KHX U cpegHuX Mapok. Ho mosryueHue takoil OTIMBKU U3 YyryHOB 00-
Jiee TIPOYHBIX MApOK MOXET MPHUBECTH K KOPOOJICHUIO WJIM TPEUIMHAM B MECTax coujieHeHui /, 2, 3.
Kponiureitn mogo6HOM KOHCTPYKIMK HEIb3 OTIUTh U3 KOBKOTO YyT'yHa M3-3a TPEIIMHOOOpa30BaHUs
710 TEpMUYECKOM 00pabOTKU B MECTAX COMPSKEHUH, HEAOCTYIHBIX JUIsl MUTaHUS OT npuObud. Cranb-
Has OTJMBKA ATOT0 KpPOHILUTEHHA TakkKe OyAeT 4yBCTBUTEIbHA K YCAJOYHBIM JePEeKTaM U ropsuruM
TpellMHaM. YJy4dllIeHHas KOHCTPYKUUsl KpoHIITeiiHa (puc. 2, 6) o0ecrieunBaeT IUNIOTHOCTh U INPOY-
HOCTB TIPH OTCYTCTBUU pedep B pe3yibTaTe IUIaBHON KOpoOUYaToil GopMbI cedeHHs ¢ 00TeKaeMbIMH L -
00pa3HbIMU CONPSKEHUSMHU, KOTOPbIE UCKITIOYAOT MOSBICHUE JTUTEHHBIX 1€(EKTOB, XapaKTEPHbIX IS

X- 1 T-00pa3HbIX CONPSHKEHUH.
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