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JIABOPATOPHASA PABOTA Ne 1
KOKWJIBHOE JIMTHE

1. Hean paGorsi
O3HakOMJICHME  CTYICHTOB €  TEXHOJIOTHEH  KOKMIBHOIO  JIHThA W

COOTBETCTBYIOLIHM o6opy,uosauuem.

2. Obmue noaoxeHus

B KOKMIBHOM NHTHE BMECTO Pa3OBLIX MECHAHO-TIMHHUCTHIX (JOPM MCNOMBIYIOT
NMOCTOAHHBIE MeTa/ymuyeckue ¢opMbl. 3TO MO3BOASET 3HAYWUTENLHO CHU3HMTH
TPYAOEMKOCTb H3TOTOBJICHUA OTIHBOK, YIYYLIWTE YCNOBMS TPYIa M [OBLICHTE
Ka4eCTBO MPOU3BOAMMBIX OTAHMBOK. KOKM/IBHBIC OTIMBKM MMEIOT BBICOKYIO
FEOMETPHYECKYIO U PAa3MEPHYIO TOYHOCTb, HM3KYIO MICPOXOBATOCTH HOBEPXHOCTH,
BBICOKYKO TUIOTHOCTH M MENKO3EPHUCTYIO CTpyKTypy. Ilocnennue obwbacHsorcs
OCOOBIMH  yCNIOBHAMH  3aTBEDACRAHMA OTIMBKH B  MeTaluIM4eckol  dQopme,
APHHUMUIHANIBHO OTAMYHBIMM OT YCIIOBUH 3aTBepAeBaHMs B [MECUYAHO-TNIMHUCTOMN
popme.

OcobenHocTbio MeTammyeckux GopM ABIAETCS X BHICOKAS TEMJIONPOBOAHOCTS
H TEMJOEMKOCTh. DTO BbIZbIBAET YCKOPEHHLIA OTBOJ TEIia OT 3aJIMTOro MeTalia u
obecrieunBaeT BHICOKYIO CKOPOCTh 3aTBEPACBAHMS OT/IHMBKH.

Tomuuna crenok koxuns nomkHa obecneunBaTh KOHCTPYKTHBHYIO NPOYHOCTD,
XKECTKOCT, a TaKXKe HEOOXOAMMBIE YCIIOBHA OXJIAXK/ACHHA U 3aTBEPACBAHUA OT/IMBKH.
Ecau tomumna /y crenkn kokmns 2 paBHa win Gonie riayGHHBI I, Mporpepa ee
TEMIOTOH OT/IMBKH, TO TEMINEPATYpa BHELIHEH NOBEPXHOCTH KOKHM/IA NPAKTHUECKH He
u3menserca (puc. 1, a). Ecim Tomumua /; CTeHKH KOKWIA 2 MeHblle IyOHHBI
nporpesa, To Temneparypa 7,. BHEWHeH noBepxHOCTH Oyaer BO3pacTaTh, 4TO
YBEJIMUHT OTAAYY TeIioThl ) ¢ BHEWHEH NOBEPXHOCTH KOKMAS B OKPYKAIOILYIO
cpeny (puc. 1, 6).

CnenosaresnibHO, W3MEHEHHE TOJNUIMHBI CTEHKM KOKMA BIMAET HA CKOPOCTH
3aTBEPACBAHUA OTJIMBKH. YBeNMUYCHWE TOJLUIMHBI CTEHKH KOKMW/IA T[OBBILUIAET
CKOPOCTh 3aTBEpAEBAHHA OTJWBKH M3 CIUIABOB € OTHOCHTENILHO HEBBICOKOII
TEMNEPaTypoi IulaB/ieHus (LUBETHBIC CIUIABBI, YYI'YH), NPAaKTHYECKH HE BIIMSET Ha
M3MEHCHHE CKOPOCTH 3aTBEPACBAaHMA OTJMBOK M3 CTAIM M, HA0GOPOT, yMEHbIIaeT
CKOPOCTh 3aTBEPACBAHMUSA OTIIMBOK H3 TYrOMJVIaBKHMX CIUIABOB, HANPUMEP THTAHOBBIX.
Onuako, xoraa yBenuueHWe TOJNUMMHBI CTEHKH KOKMJIS TIOBBILIAET CKOPOCTH
3aTBEPACBAHMA, TOJILUMHA €e He J0/DKHA ObiTh Oonbine riyOHHBI NPOrpesa 3a Bpems -
3aTBep/eBaHKs OTIMBKM. PaznuuHoe BAusHUE TOMUMHBEI CTEHKH KOKMJIS 3aBHCHT OT
COOTHOMIEHMS CMOCOOHOCTEH (opMBI aKKyMY/IIMPOBaThH TEIJIOTY M OTHABATh €€ B
OKPYXKAIOLLYIO Cpeay.

Ilpa 3arBepieBaHMH OTJIMBOK M3 CIUIABOB C OTHOCHTEJIBHO HEBBICOKOI
TEMMNepaTypou IJIABJACHUA YMEHbIIEHHE TOJUHBI CTEHKMA KOKMIA 3aMEeTHO CHM3WT
TEMIOAKKYMYJIUPYIOLLYIO CMIOCODHOCTh (DOPMBI, a yBENMYEHHE TIEPEayy TerIoThl
M3JIyYeHHEM M KOHBEKUMEH B OKPYXAIOUIYIO Cpeay BCIAEACTBHE TOBBILCHMS
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TEMIEpaTypbl BHEUIHCH NMOBEPXHOCTH KOKWIA Oyaer HEeBe/MKo, MosToMy CKOpPOCTh
3aTBEP/ICBAHNA CHUINTCH.

[Ipu 3aTBepiaCBAHMM OTIIMBOK M3 CIUIABOB C BBICOKOH TeMIIEpaTypoii MiasieHus
YMEHBLICHHE TOJILUMHLI CTEHKM KOKMAS npuBeaer K Oosiee 3HaAYUTENBHOMY
MOBBILUEHHUIO TEMIIEPATYPbl BHEIHEH NOBEPXHOCTH T, . KOKHJIA M COOTBETCTBEHHO K
YBEIIMYCHHMIO  KONMMECTBA  TEIUIOTHI,  H3JY4aeMOM  3TOH  NOBEPXHOCTHIO
(IPONOPUHOHANIBHO  METBEPTON  CTENeHH OT TEMIEpaTyphl) M NepejaBaeMoit
KOHBEKUMEH (NPaKTUYECKH HPONOPLUMOHAIBLHO), MO CPABHEHHIO C YMEHBIUIECHHEM
TEIIOAKKYMYIMpytouien cnocobrocTu Gosiee TOHKOH CTeHKH KOKWIA. B pesynsrare
CKOPOCTh 3aTBCP/ICBAHUA OTJIIMBKH YBCIMUNTCH,
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Puc. 1. Cxembl pacnpese/ieHus TEMIEPATYPSI B CTEHKE KOKH/IN:
@ — MacCHBHOTO; 0 — TOHKOCTEHHOTO; | — OT/IMBKA;, 2 — KOKWIh,
(x — nmHeiHbIHA pazMep, apyrue 0603HAYEHNS CM. B TEKCTE)

B cnywae 3aTBepHEBaHHA CTANBHBIX OTIMBOK YMEHBIUEHME TOJILUMHBI CTEHKH
KOKHA TMPHBOAMT K YMEHBUICHHIO TEMJIOAKKYMYAHpPYIOWEH CrnocobHOCTH W
IIPUMEPHO B TAKOH )K€ MEPE K YBEMYEHHMIO OTAAYHM TeIIOThI C BHEWIHEH NMOBEPXHOCTH
B OKpyxawmyio cpeay. B pesynbrare HM3MEHEHHME TOJIMUMHLI CTEHKH KOKWIIA
MPaKTHYECKH He Oyaer oKa3biBaTh CYIIECTBEHHOrO BIMAHWA HAa CKOPOCTh
3aTBRepACBaHMA OTAHMBKH. JUIs OTAMBOK M3 CTaJM TOJNUIMHY CTEHKM KOKW/ISA OOBIMHO
HA3HAYAKOT M3 ycioBUA obecneveHHs ero HaubosbileH CTOWKOCTH MPOTHB
KopoOiieHus.

Has pacuera riy6uHsl Nporpepa CTeHKH METAJUTMYCCKON (POPMEI 3a BpemA
3aTBEP/CBaHMA IUIOCKOM OTIMBKYM MCIOMBb3YETCA 3aBUCHMOCTS!
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rae X; — rny6uHa nporpesa CTeHKH KOKHIA, M; A; — TEINIONPOBOAHOCTS MaTepHana
kokuis, Br/m K: f — koapduimenT TensiooTaaun ¢ MoBEepXHOCTH OTIMBKW,
Br/m™ K, onpenenseMbii Kak:

B=2a/35 (2)
rAe TEMIONPOBOAHOCT KOKHJIBHOM Kpacku (o6miuosku), Br/m K; Tomumna cnos
Kpacku (00/MLOBKH), M.

Bemmuuny D B ypasnenuu (1) onpeznensior no dopmyne

& X nla (e, -T,)+py] 3)

Y262 (T;p “TQ) ¥

rae Xy — TOMIMHA CTEHKU OTIMBKH, M; Y, — IUIOTHOCTE CMJIaBa OTIWBKH, KI/M :

€ - TEMJIOEMKOCTH CIjlaBa OTINMBKH B >KUAKOM coctosHuM, [hi/kr Ky, — rennora

3aTBEPAEBAHMUA CrIaBa OTAUBKHU, JDK/KT; ¥» — NIOTHOCTH MaTepuana, KOKUIs, Kr/m ;

¢y = TennoemkocTh marepuana kokwns [Li/xr- K; Ty — wavansHas temneparypa

kokwms, K; 7., — Ttemneparypa sanueku crnasa, K; 7, — Temnepatypa
KpHCTaJUIM3auum cnasa, K.

To = ot T2
rae T, v T, TEMNEpaTypbl IMKBHYCA U conuayca crutapa, K.
TonuinHy cTeHkH KOKM/IS € y4eToM TIyOMHBI NpOrpeBa peKOMEeHIyeTcs
OnNpenenaTh ro Gopmyne
Xcr = KX 2>
rae K — nonpapounblit ko3pduumenT (a8 ToOACTOCTEHHBIX OTAMBOK K<1, mus
TOHKOCTEHHBIX K>1).

3. llpubopel u 0Gopyaosanue
3.1. ITeus Ans nuaBku criiasa.
3.2. Koku/ibHas MalyHa.
3.3. Kokuis.
3.4. 3a1MBOYHbII HHCTPYMEHT.
3.5. Tepmonapsl.
3.6. MHOroro4eyHslii NOTEHUHOMETP.

4. lMTopanox BeinoineHun paboTel
4.1. O3HaKOMMUTECA C HACTOAUIMM onMcaHueMm, npubopamu, obopynoBaHueMm M
HHCTpYKUMeEH no TexHuke 6e3onacHocTu

4.2. M3yunts yCTPOICTBO ¥ paboTy KOKMALHOW MaUIHHBL.

4.3.PacnnaBute ¥ neperperkb Cruias. \
4.4.YcTaHOBHTE B CTEHKE KOKHIIA TPH TEPMONAPHI LIS H3IMEPEHU TEMIIEpaTyp: Ha
BHYTPCHHEH TOBEPXHOCTH KOKHIS, B CEpe/IMHE TONUIMHBLI CTEHKH M Ha BHEUIHEH
MOBEPXHOCTH KOKHJIA. :
4.5.HarpeTe KOKMAb [0 3alaHHON HAYaIbHON TEMNEPaTypbl M MOKPHITH €ro
BHYTPEHHIOIO NMOBEPXHOCTL Kpacko# (oOmaszkoit).

4.6.YcraHoBUTE B pabouylo 110J0CTE KOKMIS TEPMONapy MJIs H3MepeHwWs
TEMIIEPATYphb: B LIEHTPE M0Jy4aeMOil OTIIMBKH.
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4.7. MoakmoumMTs BCE TEPMONAphl K NOTEHUHOMETPY M 3aJIMTh KOKHJIb paciuiaBoM.
4.8.IIpou3eecTn 3anmck NOKazaHwii TepMornap 3a rnepuoj 3aTBepaAeBaHus OTIMBKH.
4.9.TTo 3aBUCHMOCTH HM3MEHEHHA TEeMIICPaTypbl B LCHTPE OTIMBKH ONpPEAE/IMTH
MOMEHT OKOHUYAHUA €€ 3aTBEPACBAHMA. '

4.10.Ilo nokazaHusaM TEpMONap B CTEHKE KOKWIA JUIA 3TOr0 MOMEHTA MOCTPOHMTH
KPUBYIO pacripeieiecHusa TeMIIepaTyp B KOOPAHHATAX «TeMIeparypa» - «TOoJuuHa
kokunsny. Touka nepecevyeHus TOi KPUBOH C NMpPsAMON, OTPaXAalOLEH HAYalbHYIO
TEMIEPaTypy KOKH/A, OnpenenuT riybuny rnporpesa CreHKH KOKHIIA.

4.11. IlponsBecTr TeopeTHUECKHi pacuer riyOuHsl nporpesa Aii JaHHLIX yCIOBHHA
3aJIMBKH U CPAaBHUTH PACUYETHHIE M HKCIEPUMEHTAILHBIC JIAHHbIC.

4.12. CocTaBuTh OTYET.

5. Copepxauue oT4yera
5.1.ens paGoTel.
5.2. OCHOBHEIE CBE/ICHUSA MO KOKMIIBHOMY JIMTBIO.
5.3. Onucanue ycrpoiicTea ¥ paboTsl KOKWIBHONW MaUIMHBI,
5.4.0cKkM3 KOKHJIS C YCTAHOBJICHHBIMM TEpMOMapaMu Ha MOMEHT OKOHYaHMA
3aTBEPAECBAHNASA OTIIHBKH.
5.5.3anucu nokazauui TepMonap.
5.6.I'paduk pacnpeneseHUs TemMneparyp B CTEHKE KOKHJIA HA MOMEHT OKOHYaHHA
3aTBEPJEBAHHA OTJIMBKH.
5.7. Pacyer riyOMHBI NpOrpeBa CTEHKH KOKHJIA 3a NEPHOJL 3aTBEPACBAHUA OTIIHBKH.
5.8. CpaBHeHHe pacueToB M SKCNEPHMEHTAJILHBIX PE3Y/IbTATOB.
- 5.9. Buigoanl.

6. Konrpoasnbie BONpockl
6.1. IlpermyuiecTsa ¥ HEJIOCTATKH KOKHUIIBHOIO JIHTBA.
6.2. Tunel oGopyaOBaHHA 11 KOKUIIBHOIO JINTHSA.
6.3. ObnacTi NpUMEHEHHA KOKUIBHOIO JINThA.
6.4. PerynpoBanue rpouecca 3aTBepAeBaHtsa OTJIMBOK B KOKH/IBHOM JINTBE.

Cnucok auTepaTyph!

1. Cenonanbruxos, B.M. Texuonorun n o6opyaoBaHue crielMajibHbiX cnocobos
nutha: y4eb. nocobue. Yacte 1/B.M. Cenonanbuukos, B.JI. Cuskos, M.A. I'eiiko;
Huxkeropoa. roc. texu. yH-T uMm. P.E. Anekceeea. Hwiuuit Hosropoa, 2010. — 159c.

2. Fuan, .U, Texnonorus NUTEAHOro Npou3BoACTBa. CrHEUMaIbHBIC BUIB! JIMTHA:
yueOuuk/D. Y. I'nam, A.M. 3apy6un, B.A. Peibkun; M.: Akaaemus, 2007, — 352¢.



JIABOPATOPHAS PABOTA Ne 2
JIMTHE NNO/{ JABJIEHHEM

1. Heas paborsi

OzHaKOMJIEHHE CTYJACHTOB C YCTPOHCTBOM MalllHHbI JIHTBS IO JaBICHHEM,
KOMCTpYKLMeN npecc-GopMbl ¥ OCBOEHHE OCHOBHBIX OMepauui TEXHOJNOTHYECKOro
NPOoLECcca JIMThA MO/ 1aBJICHUEM.

2. O6mme NOJIOKEHHSA

CylmHOCTs JIWTBSA MO AABJEHHeM 3aKiouaercs B TOM, YTO JKHAKHH Mera
nocTynaer B Meramundeckyio Gopmy (npecc-opmy) ¢ 60nbLIOH CKOPOCTRIO W MO
GOMBIIMM [AABJCHHMEM W3 KaMephl NMPECCOBaHMA NOJ ASHCTBHEM MPECCOBOIO MOPIIHA,
MPUBOIMMOTO B JIBH)KEHHE THAPABIMYECKUM MEXaHW3MOM npeccoBaHus. Beicokoe
AaBieHHe W Gonbiuas CKOPOCTh 00ECnevMBalOT XOpOUIYIO 3aNOHAEMOCTH Tpecc-
dopm, YTO NO3BONAET M3TOTOB/ATL 3THM CIIOCOOOM OTIMBKH C TOJIIMHAMHU CTEHOK
meHee Imm. OTIMBKM HMMEIOT BBICOKYK pa3sMEpHYH0 TOYHOCTH W HHU3KYIO
IEpPOXOBATOCTh TMOBEPXHOCTH, Onarojaps ueMmy MNpaKkTH4ecKH He Tpebyior
MexaHu4eckon obpaboTku.

HepocTaTtkoM JWThbA MNOJ JABJACHHEM ABMETCA HaJIMYHe B  OTIHBKAX
3HAYUTENLHON ra30BOM MNOPHCTOCTH, OOYCHIOBJIEHHOH 3aMeUIMBAHHEM BO3ayXa H
razoB B METAJUT Npu GOMBIUMX CKOPOCTAX 3anojiHeHus npecc-popm. CrejcTeHeM
TOr0 SBASETCA FOHMXKEHHAs TUIOTHOCT: OTJIMBOK M HEBO3MOXKHOCTE  HX
TepMuueckoii 00paboTKM MO NpPUYMHE «BCIYYMBAHWS» Fa3OBBIX My3bIpCH Npu
HarpeBe B MOBEPXHOCTHOM CJIOE OTJIMBKH.

Jinst AWTHS TOA JAaBJE€HHEM HCIIONB3YIOTCA pasjiMuHbie THnsl mauwuH. Ha
NpaKTHKe HaubGoNblIee PAaCIpOCTPAHEHUE TNOYYHIM MAUIHHbI C FOPH3OHTANLHOM
XONOAHOM Kamepoii npeccoBaHus. CxeMa TEXHOJOIHYECKOTO MPOLECca I TaKkoH
MallMHB pHBEAeHa Ha puc. 1.

OaHuM W3  [aBHBIX  MapamMeTpoB,  BAMAIOUIMX  HAa  NPOTEKaHHe
TEXHONOTHYECKOro Mpoliecca, ABNACTCA NaBjieHHe rpeccoBanus. Ero HeoGXxoAuMas
BEIMUYMHA B KDKIAOM CJyuyae Onpelensercd THIOM CIUlaBa, ero CBONWCTBaMH
(BA3KOCTBIO, IJIOTHOCTBIO), KOH(Mrypauuei OTIMBKH, TOMIUMHOW €€ CTEHOK H
apyrumu paxropamu. JlaneHue npeccopaHus CO3ACTCA MPECCOBHIM MEXAaHW3MOM
MalIHHBI H OTIPEICAAETCA 3aBUCHMOCTBIO!

e O
P np Kl ';" d 30 (l)
rae P, - nasnenue npeccosauns, MIla; K, - ko3¢ PUIIHEeHT NoTeps NaBNeHHA B
Kamepe npeccoBanus (U1 FOPH3OHTANEHBIX MawnH, K;=0,88): d— nuaMeTp KaMmephbl
npeccoBaHus, M; O, — YCHIHE, Pa3BUBAEMOC MEXAHHU3MOM MPECCOBaHNUA, H. '

1
an 5 Pp = Z“Dl (2)

rae P, - naBnenue paboueil )UAKOCTH B IHAPOCHCTEME MALIHHBI, MIla; D - auamerp



FMAPOLMITMHIpA MEXaHU3Ma NpeCCOBAHNA, M.
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Puc. 1. Cxema vexHO0rH9€cKOro npouecca JIHTEH N0/ AaBICHHEM:
@ — 3AIMBKA; 6 — NPECCOBAHME; 6 — PACKPLITHE Npecc~-(POPMBI; & — BHITANKHBAHHE OT/IMBKH,
! — mnpeccopnifi nopmieHs; 7 — Kamepa npeccoBaHMs, 3 — JMTHMKOBaX BTYIIKA,
4 — HenoABMXKHAA TUIMTA MalMHBI, 5 — HenoABwkHad nonydopma;, 6 — NoABIKHAA
nonydopma; 7 — TonKarenb

Beicokne AaBiieHHs MPECCOBaHHA, a TAKKe BBICOKAS CKOPOCTH 3arlOjHEHMS
npecc-hopM BBI3BIBAIOT HEOOXOAMMOCTH HAAEKHOrO 3anWpaHusa npecc-Gpopmbl ¢
L1€J1IbI0 UCKJIIOUEHHSA €€ PacKphiTHA U npoOpeisruBanusa Metawia. [ns 31oro MammHsel
JINThS TIOJ JaBJICHHEM OCHAIIAIOTCA MOIIHBIMM MEXaHW3MaMH 3anMpaHus 0ObIYHO
FHAPOPBLIYAKHOrO THMA. MaKCHMaJbHOE YCWIIME, pa3BHBAaEMOE MEXaHH3IMOM
3aNMpaHud, [UIA KaXKAOW MalllWHbl ABJACTCA MAacNOpPTHOW XapaKTEPHCTHKOM.
Heobxoaumoe ycunme 3anupaHus IS KKIOro Ciy4yas [peccoBaHMA MOXHO
OTIPEAEITUTD TI0 3aBHCHMOCTH

Ouun = Py Fip + K Vip FW(LCA+ ‘/Zb) (3)
g g

rne Oy, — ycunue sanupanus npecc-popmel, H; Py, - nasnenue npeccosanus, Mlla;
Fip - MAOHIAAL TNPOEKUMHM OTAWUBKK HA IUIOCKOCTH paibeMa, BKKOYas IUowaikb
KaMepbl MPEeCCOBaHWA, JIMTHHUKOBOH CHCTEMBI M TMpPOMbIBHHKOB, M; K, -
K0P PUUMEHT, YYUTHIBAIOIMH MOHMXKEHHE JHHAMMYECKOrO AaBICHHA BCIEACTBHE
noTeph B KaHanax JUTHUKOBOH cHcTembl (K;=0,4-0,5); v,, — ckopocTs npeccoanus,
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M/C; Py — TUIOTHOCTH pabouei XHAKOCTH B rUApPOCHCTEME MammHbi, KI/M': C,, —
CKOPOCTH pacrpoCTPaHEHHWs 3BYKOBOK BOJHEI B paboueii KMIAKOCTH (C,.‘IOOOM/c) g
- YCKOpeHHe CBOBOIHOrO najeHus, M/c”; ¥, - IIOTHOCTS KHAKOTO CRIARA, KI/M : cE—
MOJLYJIb YIIPYTOCTH XMIKOIO CruiaBa (mvl aFOMUHUEBBIX CrilaBoB £=7- |0'°H/M ).

[lepeoiii unen dopmynsl (3) yuUuThIBa€T BO3MEHCTBHE CTATHYECKOrO AABJICHUS
MPECCOBAHMSA, BTOPOH YJIEH — IMHAMMUYECKOE BO3/1eiiCTBHE MEXAHH3MA NPECCOBAHMS
M IUIpaBIUYecKUil yaap, BO3HMKaIOWMWA B npecc-popMe B MOMEHT OKOHYAHHSA
3aMPECCOBKH.,

3. lNpuGopsl n oGopyaosanue

3.1.Tleys ans nnaBku crutasa

3.2. MamuHa nuThs noj aasneHuem 71 IAO7
3.3.T1pecc-popma.

3.4.3anUBOYHBIH UHCTPYMEHT.

3.5. MepuTenbHblii HHCTPYMEHT.

4. Mopsinok BeINOJIHEHHS PAbOTHI
4.1.03HaKOMHUTBCA C HACTOALIMM OMNMCAHMEM W MHCTPYKIMEH 10 TeXH#Ke
6e30nacHOCTH.
4.2. U3y4yuTs YyCTPOHCTBO M paboTy MaiuvH JINThS MO/ IaBJIEHHEM.
4.3. U3yunTh YyCTPOICTBO M KHHEMATHKY paboThl npecc-hopMe!.
4.4. I3roToBUTh HECKOJIBKO OT/IMBOK JINTHEM M OLIEHHTH HX BHELIHEE KauecTso.
4.5. [lo noka3aHWsM MaHOMeTpa B TMAPOCHCTEME MALIMHBI BO BpPeMs ONEpaLyH
BIPBICKA PACCYMTATH [IABJICHHE TPECCOBAHUA U1 BbIOPAHHOrO pa3Mepa Kamepsl
NpPecCoBaHUA.
4.6.1lo paccYyMTaHHOMY 3HA4EHWIO JIABJICHUsA TMIPECCOBAHMA  OMNPEENNTD
HeoOXoAMMYI0 BENHYHHY YCHINA 3anupaHus s BLIOpaHHOM npecc-popMmei.
4.7.CocraBuTh OTHET.

5. Conepxanue oTyera
5.1.Llens pabGoTsl.
5.2. OcHOBHBIE CBECHHUA MO JIMTHIO MO/ JaBJICHHEM.
5.3.0nucanre ycrpolictea ¥ paboTel MAaWMHBL JMTES MO  AABAEHHEM C
NOSCHAIOWMMH SCKH3aMH.
5.4. Onucanue ycrpoiictBa v paboTs! npecc-GopMbl ¢ NOSCHAIOMMMU YCKH3aAMHK.
5.5.Pacuer naBneHus npeccoBaHus.
5.6. Pacuer ycuimsa 3anupaHus.
5.7.9CKu3 NOMYYEHHON OTIMBKH C YKA3aHHEM M ONMCAHUEM OCHOBHBIX JIEMEHTOB.
5.8. BriBoasl. ‘

6. KouTpoabHbie BONpoch!
6.1. ObnacTn npuMeHeHus IMTHA MO/ AaBJICHHEM.
6.2. OcHOBHBIE NapaMeTPbl JIMThA MOJ JaBJIEHHEM.

(o]



6.3. Tuns Mamue AMTHA 1101 AABJICHHEM.
6.4. KauecTBo OTJIMBOK B JIMTHLE MOJ1 AABJICHHEM.
6.5.OCHOBHOM HEAOCTATOK NUTHSA MOJ1 AaBJICHHUEM.

Cnucok JinTeparypsl

l. Cenonanvuuxop, B.M. Texuonorun n obopynoBaHue crieuualibHbIX CrocoGoB
nnTes: yyeb. nocobue. Yacre 1/B.M. Cenonansuukos, B.JI. Cuskos, M.A. I'eiiko;
Huxeropoa. roc. rexs. yH-t um. P.E. Anekceesa. Huxnnit Hosropon, 2010. - 159 c.

2. Punn, 3.Y. TexHonorns AMTEHHOro NMpou3BoAcTBa. CneuManbHbie BHIBI JTUTHA:
yueOounk/J. Y. Nunu, A.M. 3apy6un, B.A. Puibkun; M.: Axanemus, 2007. —352 c.
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JIABOPATOPHAS PABOTA Ne 3
JIMTBE NNOA HU3KUM JABJIEHUEM

1. Ueas paborsi
O3HakoMJIECHHE CTYIEHTOB C TeOpHell M MNPAKTHMKOW JIMThS [0 HH3KHAM
JIaBJIEHHEM H €ro 0coO0EeHHOCTAMH.

2. O6umne noNoKeHHs

CylHOCTb JINTBA TOJA HHM3KMM HABJEHHEM 3aK/IOYAETCA B TOM, YTO B 3TOM
nmpouecce u 3anojiHeHHe (opMBI  pacrlaBOM, W 3aTBEPACBAHHE  OTAMBKH
OCYIIECTBIIACTCA TMOA [ABJICHHEM, CO3JaBaeMbiM CkKaTbiM razoMm (06bIvHO
BO3YXOM).

Ans mUTES MO HU3KHM JABJCHHWEM HCTIONBL3YIOT CHECLUMATLHBIE YCTAHOBKYU (pHC.
1), Ha KOTOpBIX MpOLECC OCYIECTBAAETCA CeAyIouMM obpazom. Ha kpeiky Turis
YCTaHABJIMBAETCA MecYaHas MM MeTainueckas GopMa U MJIOTHO NPHKUMAETCS K
HEH.
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Puc. 1. Cxema yCTaHOBKH JIHTHS N0 HHIKEM AaBJICHHAEM: .
I — neus; 2 — Tarens; 3 — opma; 4 — BO3AYILIHbIH
TPYBGONPOBOL, 5 — METAIONPOBOJL, 6 — NOJIOCTH dhopmbi; 7 —
CTepIKeHb
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[Ipu cosnanmu B TMrJIE JaBJIEHHA CKATOr0 BO3AYXA PACIUIaB MOAHMUMAETCH MO
METAIONPOBO/Y M 3amnojHAeT (GopMy BCHAEACTBHE Mepenajga AABICHUIl B THIIE W
nonocti gopmel. [lpu 3ToM ckopocTs 3anmonHeHHs ¢GOPMbI JIETKO PEryJiMpoBaTh
ckopocThio Habopa gasierns B Turie. MUHHMaNbHAsS BEJIMYMHA JaBJICHUS B THIJE,
HeobXxoauMasn Ana 3anonnenns Gopmel, onpeaesserca no Gopmyne

H
P (1
Tl
rae P MHHMMAJIbHOE NaBJICHHUE 3aNC/IHEHUA, Mﬂa 'y MJIOTHOCTB CIjlaBa OT/IMBKH,
Kr/m’; g — yckopenue cBoboaHoro nanenus, M/c’; H — BHICOTA NOABEMA KUAKOrO

CIlaBa OT €ro YPOBHS B THIJi€ OO BepxHeH TOllKH B dopme, p — koadduumenr,
YUHTBIBAIOUIMH [HAPABIMYECKHE CONPOTHBICHHA NPH 3anoiHeHun Qopmel (s
TOJICTOCTEHHBIX OTJIMBOK p=0,7-0,8, nia ToHkoctenusix p=0,3-0,4).

ITo okonuanum 3anonHenus GopMbl AaBAEHHE B THITIE NPOJOIKAET BO3PACTAThH
u pocrturaer obuiuno 0,08-0,1 MIla. Takoe aaBneHHe COXpaHACTCA N0 MOJHOIO
3aTBEPACBAHUA OTIMBKH, [IOCAE€ Yero OHO cHumaercs. [lpu 91OoM pacruias,
HaXOAMLUMICA B METAUIONPOBOJE, CIAMBAETCA 00OpaTHO B THIre/b, TAK KaK OCTaercs
KHUAKHM B TEYEHHE BCEro IepuHoAa 3aTBEpPAEBaHMA OTJMBKM M3-3a BLICOKOI
TEMIEPaTypbl METAUIONPOBOJA, HAXOAALIETrOCAs B pacmiase. IDTUM oOBACHAETCH
BLICOKHH BBIXOJ FOIHOTO [PH JIKTHE MO HH3KUM JaBjIeHHEM, nocturatomuii 0,95,
MeTannonposoz B 3TOM NPOLEcce BHLITONHAET QYHKUMH M IMTHUKOBOH U MUTAIOICH
CHCTEM, .

s ofecnevenns  HOPMANBHOTO  XO[a  TEXHOJOTHYECKOIO  mpouecca
HeoOXonMMO, YToObl BpeMs BBIAEPKKH OTNMBKM NOJA JABJEHMEM COBMAZANO CO
BpeMeHeM ee 3aTBepeBaHus. [Ipu panHem cbpoce naBneHns He3aTBEpAEBIUas YacTh
paciuiaBa CIMBAETCA M3 OTJAMBKM B THIellb, NpUBoas k Opaky. 3anepkka co cbpocom
NaBJICHHA NMPUBEACT K TOMY, YTO 3aTBEPACBAHUE PACNpPOCTPAHUTCA M Ha PACIIaB,
HAXOMALUMICS B BEPXHEH 4aCcTH METAIUIONPOBOAA, YTO BLI30BET TPYAHOCTH YAANEHHA
OTJIMBKH.

[IpoaomKHTENLHOCTE 3aTBEpICBAHNA OTIIMBKH PACCYHTHIBAETCA 110 popmysie

T=tt1, (2)

rae T — obuiee BpeMs 3aTBEpAEBaHMA, C; T, — BpeMs OTBOJA TEIUIOTHI MEperpesa, C;
T, — BpeMA 3aTBEpIAEBaHu, C. _

ITpn nuthe B MeTauinyeckue Gopmbl (KOKHIIH) pacyeT BEAETCs ¢
MCMOJIb30BAHUEM CPEIHEH KalOPUMETPHUIECKOH TeMIepaTyphi:

TCK - . L Tu ’ (3)
l+——M"CK
MOCU
rne 7., — cpeaHss Kajnopumerpuueckas temneparypa, K; 7, — remneparypa

3aJIMBaACMOro cCruiaea, K; L - YAChbHasA TEIUIOTA KPUCTA/UIH3aUMH 3aJiMBacMoro
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crinasa, JLx/kr; Cy — TENJIOEMKOCTh 3aJlMBaeMOro Crjasa, Jix/xr- K; C, — ypensHas
KOKMNS TernoemkocTh martepuana kokwns, Jw/kr K; M, — macca OTIMBKH, K
M, - macca kokuns, kr; T, — Ha4anbHas Temnepatypa kokund, K.

C yuerom 3aBMCMMOCTH (3) NMpOAOIDKUTENBHOCTE 3aTBEPACBAHUSA OTIHBKH B
KOKMJIE Onpenesisercs BhipaXeHHeM

= M()Cﬂsxp In Tm_, "7;; & MO(?#SW n Tm —7} 3 " (4}
nlp Tmu =T Tc X F‘A':p Tcon = 7: x

rae 8y, — TONUMHA CJIOA KOKHIBHOWM KPacku, M; F'— MIOLIAAk NOBEPXHOCTH KOHTAKTA
OTJIMBKM ¥ KOKWJIS, M’; A — TETUIOMPOBOAHOCTL MaTepHana KOKMJILHOH Kpacku,
Br/m- K; Tou — TEMNepaTypa nukBuayca criasa otnueku, Ki 7o, — Temnepatypa
conuayca cruasa otnueku, K; C,y — yaensHas > dekTHBHAA TEMTOEMKOCTE CIUIaBa
ornusky, Jhk/kr K.
B cBo1o ouepens,

A
PR~

nwk con

Cyp=Co+ (5)
IMo OKOHUYAHMM 3aTBEP/ICBAHNA OTIMBKH 1 cOpoca nasnenus Gopma CHUMACETCs
C YCTAHOBKHM M OTJIMBKA M3BJIEKACTCA.

3. Mpubopsi 1 obopyroBanne
3.1. [leus U1t MPUTOTOBNEHHA CIUIaBa.
3.2. YCTaHOBKA IMThA MO HU3KUM JIABJICHUEM.
3.3. 3anuBOYHBIN WHCTPYMEHT.
3.4. ®opma uisi NOMYHYEHHS OTIIHBOK.
3.5. MaHoMeTp /Ui H3MEPEHHS JIaBJIEHHA BO3/yXa.
3.6. Cexynaomep.

4. Topsigok BHINOJIHEHHs paboThi
4.1. O3HAKOMHTHCA C HACTOAIMM ONucaHueM, npubopamu, 06opy 10BaHHEM,
MHCTpYKIMeEH 1o TexHuke 6€30MacHOCTH.
4.2. PacnnaBuThb CIJIaB, NEPErPETh €ro v 3ajiNTh B YCTAaHOBKY JIWTEA MOA HH3KHM
JaBJICHHEM.
4.3. 3akpenuTh Ha yCTaHOBKE (hOpMY /Ui MOAYHCHUA OTIMBKH.
4.4. PaccuvTaTth 1S JAHHOH OTNMBKH AaBjeHKe 3anonHeH!s GOpMbl H BpeMs
3aTBepACBaHUsA OTJIMBKU.
4.5. U3roTOBHTH OTJIMBKY METO/IOM JIMThA MO HU3KUM JaBIICHHEM, cobmonas
paccUUTaHHbIE MapaMeTphl.
4.6. CocTaBuTh OTHET.

5. Copepxanue or4era
5.1. Llens paGoThbl.
5.2. CyumHOCTb JINThA MO/ HH3KUM [JaBJICHUEM.
5.3. Cxema yCTaHOBKH JINThS MOA HU3KHM aBJICHHEM.
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5.4. Pacyer naBnenms 3anonHeHus (hopMmBI.
5.5. Pacuer Bpemenu BbiiepkKH OTITHBKH MO/ aBiaeHHEM.
5.6. BeiBospl.

6. Kourpoabusie BONIPOCHI
6.1. CymHOCTb 1MTHE MO HU3KHUM NIaBJICHUEM.
6.2. [lpenMyiuecTra UTHA NOJ HUZKUM JaBJICHHEM.
6.3. OcHOBHBIE NapaMeTpsl npouecca.
6.4. O6nactu npumenenus npouecca,
6.5. Henocrarku nuThs nom HU3KuM JaBJICHUEM.

Cnucok nureparypsi
I. Cenonanbuukos, B.M. Texnonoruu u obopynoBaHue CnenUanbHBIX cnocoGos

AHThA: yueb. nocobue. Yacrs 1/B.M. Cenonansuukos, B.JI. CuskoB, M.A. TIeiiko:;
Huxeropoxa. roc. Texs. yu-1T uM. P.E. Anekceera. Huwxkuuii Hosropoa, 2010. — 159c.

2. N'unn, Y. TexHoNnorus nureliHoOro npousBoACTBa. CrieuManeHbe BHABI JIUTHS:
yuedbun/3.Y. M'unu, A M. 3apybun, B.A. Pribkun; M. Axanemus, 2007. — 352¢.

14



JTJABOPATOPHASI PABOTA N: 4

) IITAMITOBKA U3 XXWJIKUX CILIABOB

1. Ileas pabore:
O3HakoMJIEHHE CTYJIEHTOB C TEXHONOrHel M 000pyIOBAHHEM HITAMIIOBKH M3
KHAKHX CIUIaBOB W MCC/IE/IOBAHHE KAUeCTBA MOMTYYaeMBIX 3THM CIIOCOB0M OTJIMBOK.

2. OO6mme nosoxenus .
Cymnocts cniocoba wraMnoBku us JKUIAKHUX CIUTAaBOB COCTOMT B 3a/IMBKEe B
MaTpuly npecc-popMbl (WM B CHEeLMaNbHbIH METAJUIONPHEMHHK) OTMEPEHHOro
KOJIMYECTBA JKMAKOrO CIUlaBa M MOC/HEAYIOLIEM (GbOpMHPOBAHMHM M3 HEro OTIMBKH
HYXKHOH KOHQUIrypauum ¢ noMousio BHICOKOro AaBJICHHA T'HAPABIHYECKOro npecca
(puc.1), npuknaasiBaeMoro K KHAKOMY CIUTaBY MyaHCOHOM. !

/3- F

# .

=r—7
V//:i-///‘

Puc. 1. Cxema wraMuoBKn w3 Xuaknx cuiaBos:
@ — 3ATMBKA pacIuiaBa: 6 — MPECCOBAHKE; 8 — YAAIeHHE OT/IMBKH:
I — marpuua; 2 — nyancon;, 3 — 3a1HBOYHEI KOBUI; 4 —TOJNIKATENB; 5 — OT/IMBKA

Hasnenus Ha Metannm npu wramMnoske us KHIAKHX CrUiaBoB nocturaior 80-180
MIla. Takue nasnenms nozponsior NOJIy4aTh IUIOTHBIE OTJIMBKHM 0€3 razomoii u
YCal0uHOM NMOPHUCTOCTH.

Ycrpanenue  razopoii OPHUCTOCTH  NPOMCXOAMT 33 CYET yBENMYCHHS
PACTBOPHMOCTH ra3oB B MeTalle 0pPU JEHCTBUM  JaBJEHUS. 3aBUCHMOCTE
PAaCTBOPUMOCTH ra3’oB B KHAKOM METa/lle OT BEIMYMHbI JaBiCHMs BBIpaXKaercs
ypaBuenuem Cupeprea: '

C = kP, (1)

rae C — pacTBOpUMOCTh rasa, KI/M’ : k — KOHCTaHTa pacrtsopumoctH; P —
11apUMabHOe JaBlieHHe rasa Haj pacniasom, MIla (s MNepBOM MpUOIMKEHHH
MOKHO NPHHATSH PaBHBIM JAaBJIEHHIO MPECCOBAHMNS).
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M3 cpaBHeHMs pacTBOPMMOCTH Ta30B MNpH aTMOChEpHOM [aBJIEHHH C
PAacTBOPUMOCTBIO MPH WTAMITOBKE W3 XHAKHX CILUIABOB CIEAYET, YTO:

Cﬁf Pl‘l
S ’ (2)
C, P
rae C,, — pacTBOPUMOCTH Ta30oB TNpH arMocepHOM MNABNEHHM, Kr/M':

C, — pacTBOPUMOCTh Ta30B MpH IUTAMIOBKE M3 XXHIKWX CIUIABOB, Kr/mM: P, —
atmoctepHoe naenenue, MIla; P — naenerue npeccoBaHMA MpPH LITAMIOBKE W3
KMAKHX cniaBos, Ml]a.

Ilpynumas BO BHUMaHME  BEJMYHMHBI  JIABNICHWH, MCNONBL3YEMBIX B
paccMaTpuBaeMOM MNpOLIECCE, MOXKHO 3aKIIOYUTh, YTO PacTBOPHMOCTH ra3zoB B
CrjlaBax mpM IOTaMIOBKE M3 JKMAKMX cruiasor B 30-40 pa3z npesocxoaut
PacTBOPHMOCTE NpHU aTMochepHOM naBineHun. bnarogaps 3ToMy npu 3arsepaeBaHum
CMUIaBOB ra3bl HE BRIIENAIOTCA M He 00pa3yloT ra3oBbiX nop.

[IpakTH4eCKH MOJIHOE OTCYTCTBHME YCANOYHLIX MOpP OOBACHAETCH YCHIEHHEM
NUTAHUA OTJIMBOK MPH NEHCTBUM JaBieHHsA. PazMep ycanouHbiX nop, OCTAIOMIMXCS B
OTJIMBKAX MPH IITAMIIOBKE M3 XKHAKHUX CIUIABOB, MOXHO OLEHHUTE Mo Gopmyne

20

r= =
I/ie ¥ — MaKCHMAaNbHbIH paguycC HOPBI, M; G — MOBEPXHOCTHOE HATSHKEHHE paciuiasa, H/m.
PaccMOTpeHHbIE 3aKOHOMEPHOCTH 3aTBEp/eBaHWs CIUIABOB TMOJ AaBJIeHHEM
obecneynBaroT MNOJIyYeHHE INTAMIOBKOW W3 JKWAKHX CIUIABOB [PAKTHYECKH

OECrnOpUCTBIX OTJIMBOK.

3. lNpubopsut u 0bopynosanue
3.1: Ileus aAnsA MPUroTOBIEHMA HHUAKOrO CIIABa.
3.2. 'napasnuyeckuii npecc.
3.3. Ilpecc-popma.
3.4. 3anuBOYHBbIA HHCTPYMEHT.
3.5. MepHTenbHbIH HHCTPYMEHT.

4. ITopaaox BeINOAHEHHSI paboThI
4.1. O3HaKOMHMTBCA € HACTOAIMUM ONUCaHWeM, npubopamu, obopynoBaHHeM W
WHCTPYKUMEH NO TeXHUKE 6e30NacHOCTH.
4.2. ITonyunTs 3a/jaHKe Ha NPOBEACHUE UCCITEIOBAHMIA.
4.3. PacrnaBuTh alIOMMHUEBBIN CIUIAB U NeperpeTh ero Ao temneparypet 720°C.
4.4. 3anuTh B MaTpHILy npecc-popMel 103y paciiiaBa MIEHCTBHEM npecca
nosy4nTs OTAUBKY. ITo nokaszanuaM MaHOMeETpa ONpeaesiuTh YCHIIHE npecca.
4.5. Onpenenuts MIOWAas NMONEPEYHOro CEYEHUs MyaHCOHa.
4.6. PaccunraTh aBjieHHE NPECCOBAHHA BO BPEMs 3aTBEPAEBAHHUS OTIMBKH.
4.7. PaccudTaTh yBEIMYCHHE PACTBOPUMOCTH ra3oB Ui ATOrO JaBJeHHA.
4.8. PaccuuTaTs pazMep yCa/IoHHBIX MOp B OTJMBKE Ul 3TOrO JABJICHUA.
4.9. CocTaBuTb OTYET.
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5. Copepxanue oTyera
5.1. Lens pabotel.
5.2. OCHOBHBIE CBE/IEHHA O IUITAMITOBKE U3 XUJIKUX CIUIABOB.
5.3. [lpumensemoe  obGopyaosanue ¢  npubopel  (3ckuz  obwero
FU/IPaBIHYECKOro npecca).
5.4, Dcku3 npecc-hopMbl K KHHEMATHKa €€ paboTsl.
5.5. Pacuer yBeHYE€HHA pacTBOPUMOCTH ra3os.
5.6. Pacuer pa3Mepa ycazo4HBIX MOp.
5.7. DcKku3 OTIIMBKM.
5.8. BriBoabl.

6. KourpoJabHbie BONpock!
6.1.TTpeumyiliecTBa IITAMOOBKU W3 XUIAKHX CIIJIABOB.
6.2.Yto obecrneunBaeT BLICOKYIO IJIOTHOCTh OTJIHBOK?
6.3. Kakoe o6opynoBaHie UCMONb3YyeTCA 1A AAHHON TEXHONOrHu?
6.4. O6nacTv NPUMEHEHMs LUTAMITOBKH M3 KMJIKHUX CIUJIABOB.

Crnucok nureparypsl

BHA

|.Cenonasbuuxkos, B.M. Texuonorun u oGopyjioBaHHE ClNELMANBHBIX CIIOCOOOB
nutha: yueb. nocobue. Hacts 1/ B.M. Cenonansuukos, B.JI. Cuskos, M.A. I'eiiko;
Huxeropon. roc. TexH. yH-T uM. P.E. Anexceesa. Huwxnuiit Hosropoa, 2010. — 159 c.

2. Barsmmen, A.W. lllramnoska >uakoro merayina /AWM. Bareimmee. — M.:

MammHoctpoenue, 1979. — 200 c.
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JIABOPATOPHAS PABOTA Ne 5
HEHTPOBEXHOE JIUTHE

1. Uleas paborbi
O3HAKOMJ/IEHHE CTYJEHTOB C LIEHTPOOEKHBIM crnocoGoM H3roTORJICHUS OTIMBOK

u ero 0ocoOeHHOCTAMM.

2. OO6mue NOJOKEHHS

CymHOCTs LEHTPOOSKHOTO JTUTHA 2aKJIIOYAETCs B TOM, YTO 3ajMBKa MeTajina
OCYIIECTBJIAETCA BO BpalLAIOIYIOCH dopmy (M3nOXKHMLY), B Pe3y/ibTaTe HEro
¢opmoobpazoBanne OT/IMBKH H €€ 3aTBEp/IEBAHHE MPOMCXOAT B MOJE NeNCTBHA
UeHTPOGEKHBIX CHIL. ITOT crioco6 NpUMEHAETCSs B OCHOBHOM Ul MOJydCHHA
OTIHBOK. MMEIOIMX (opMy MYCTOTEIBIX TET BPALUCHUA, Tak KaK B TAKWX OTJIMBKAX
ueHTpobexHBIe CHBI 0DeCneunBaloT dopMupoBanue BHYTPEHHEH LWMIMHAPUUECKON
[10/I0CTH 6€3 NMpHUMEHEHNA CTEPXKHEH. LlenTpobeskHbie CHIIBI TaKXKe crnocobCTBYIOT
[IOBBIICHHIO TUIOTHOCTH OTJIMBOK, H3MENBHEHMIO WX CTPYKTYpPhl H TOJIYHEHHIO
YUCTOFO METAJUIA, YTO CBA3AHO C BHIHOCOM JICTKHX HeMEeTA/LTMYECKMX BKIIOYEHUH
(razoB, OKMCIIOB, WIJIAKOB) HA BHYTPCHHIOI [OBEPXHOCTh OTJIMBKHM, OTKYJa OHH
JIErKo yAansioTcs MexaHnyeckoi 06paboTKoM.

B npakTHKe LEHTPOGEKHOIO IUTBA NPUMEHACTCH BpallleHUe BOKPYT
FOPU3OHTAILHOM U BepTHKANIBHOM oceil (puc. 1).

45 87
/ 7 ,‘/ \ :
: ;
AR S |
w
L :
¥ ’ . i
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/7 P v - 7 7
a) 6)

Puc. 1. Cxema nen1podeKHoro JAuTbi:
@ — C TOPH3OHTABHOH OChIO BPAIICHUA, 6 — C BEPTUKAIBHOMH OCBIO BPALLCHAA,
] — 2NeKTPOABHIaTE b, 2 — KPHIILIKA H3JIOAKHHLILL, 3 — 3aMBOMHBIN XKenob; 4 — M3ICKHHIIAE,
5 — OTIMBKA;, 6 — MIHHAENS; 7 — peMEeHHas nepejaia

BenuuuHa HeHTPOOEKHO# CHlbl OTIPEAC/IACTCA 3aBHCHMOCTBIO!

P, =yre’ (1)
rae P,— ueHTpoOexHas Cuna, H; y — TJIOTHOCTB JKMKOTO CIiIaBa, Kr/M’; F — panuyc
BpAlLICHHs, M; ® — YIJIOBas CKOpPOCTS, pan/c.

® = 1t n/30 ' (2)
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" a
FAC 11 - HaCTOTa BpALICHHA H3JIOXKHMUILLBL, C ].

Hacrora BpameHus HWIIOKHHLBL (4UCIO OBOPOTOB B EAMHHILY BpPEMEHH)
ABNAETCS OJHMM W3 OCHOBHBIX TEXHONOTMYECKHX [apaMeTpoB Mpolecca,
ONpee/sIoIWMX Ka4eCTBO nosyyaembix OTaMBOK. [lpu HemocraTtouHoi uacrorte
BpalCHUs He yAaeTcs MOJy4YuTh OTIMBKY Tpebyemoit konpurypauun. UpesmepHo
BBICOKAs YacTOTa BpPaLEHUA YXY/ILIAeT Ka4yeCTBO OTIMBOK. B OT/IMBKAX MOABAAIOTCA
NPOAOJIbHbIE TPEUINHBI, BO3HUKAET JMKBALMA KOMMNOHEHTOB CIUIaBa MO IUIOTHOCTH.
Jleranu u y3asl MAIHH MCTILITHIBAIOT GOJILIIME HAIPY3KH.

[Ipy BpameHUH BOKPYr ropM3OHTANIBHON OCH YaCTOTa BPALUCHUA U3J10XKHHIIb]
onpeznensercs 3pPeKTHBHON IIIOTHOCTHIO BPALIAIOLIErocs CIIIaBa:

Yo = kY (3)
A€ Y — 2P dexTnBHAA NNOTHOCTH CIUIABA NPH BpaLICHWH, Kr/m’; k -
rPaBUTALMOHHBIA KO(PQHUMEHT; ¥ — MIIOTHOCTH CIUIaBa, KI/M”.

['paBuTaumoHHbli KO3 QHIMEHT NOKA3BIBAET, BO CKOJILKO pa3 yTHKeIAeTcs
pacruias nNpu BeIOPAHHOM PeXHME BpallleHHs, U OTIPEIENIIETCs 3aBUCHMOCTBIO

k=w’rlg, (4)
rjie g — ycKopenue cBoOOHOro naaeHns, M/c’.

OnrtumansHOM cuMTaeTcs Takas BeIMYMHA IPABMTALMOHHOIO koad)(bnuuem'a
KoTOpas obecrieunBaeT JocTivkenue 3dpekTHBHOIN mioTHocTH 340000 kr/M’. Jlna
TAKOro Clly4as 4acroTa BpalleHHs M3NO0XKHULBI BOKPYr TOPH3OHTANLHOM OCH
onpenensercs no ¢opmyne KoncraHtuHosa:

n=5520

5520 (5)

e

rae r - paanyc cBoOOHON NOBEPXHOCTH OTIIMBKH, M.

IIpu Bpamennn BOKpYr BEPTHKAILHON OCH HEOOXOAMMYIO YacTOTY BpallleHHs
M3JIOXKHHULBI MOXHO OIpPEeAe/IuTE 10 JIONYCTHMON pPa3HOCTH TOJIMH CTEHKH
OTJIMBKM B HH)KHEM W BEPXHEM CEUYEHHAX, KOTOpas BO3ZHUKAET BCJIEACTBHE TOTO, YTO
NpH BPALIEHHH BOKPYI' BEPTHMKAJBHOW OCH CBOOOAHAA MOBEPXHOCTHL MKHIAKOCTH
npHobperaer ¢opmy napabononna Bpaumenus (puc. 2). Dra pasHMUA U3
YKOHOMHYECKHX COODpakeHUi He No/mKkHa ObiTk O0nbLIOH M cocTaBnseT 0ObIYHO |-
5 MM.

Ha ocHOBaHMM M3/I0XKEHHOTO YacTOTa BPALUCHHA H3NOXKHHUBI BOKPYT
BEPTHKA/ILHOH OCH onpenenserca no gopmye

el et (6)

7 _2
n—h

rae H — BbiCOTa OTJIMBKH, M; r; — paguyc cBOOOMHON MOBEPXHOCTH B BEPXHEM
CEYEHHH, M; F| — PaauyC CBOGOAHOMN MOBEPXHOCTH B HHIKHEM CEYEHHH, M.

M3-3a uMelomeiics pasHOCTEHHOCTH HAa BEPTHKAIBHBIX LEHTPOOGEKHBIX
MalIHHax H3roTaB/IMBalOT TOJNBKO OTHOCHTENBHO HU3KHUE OT/IMBKH THUMA KOJCl HITH
KOPOTKHX BTYJIOK.
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Puc. 2. Cxema BO3HRKHOBEHHS Napabo/ion1a BpACHHA
npu HeHTPOGEKHOM IATHE € BEPTHKANLHOH 0ChI0
BpalCHAR

3. lpuGops! u obopynosatue
3.1.TTeus Ans BHITUIABKHA METasLIA.
3.2.1lenTpobexHas MaliMHa C rOpU30OHTAJIBHOH OChIO BPALICHHA.
3.3.3a)MBOYHBIA UHCTPYMEHT.
3.4. MepurenbHbIi HHCTPYMEHT.
3.5. U3noxHuLpl (dopmer).

4. Tlopaok BHINOJIHEHNs PaboTHI

4.1.03HaKOMHMTECS C HACTOSUIMM OIHUCAHHEM, npubopamu, obopyroBaHueM WH
MHCTPYKLIMEH MO TeXHUKe 6e30MacHOCTH.
4.2 O3HAKOMHTECA € ycTpoiicTBom M paboToi ropH30HTAJIBHOM LHEHTPOOEKHOM

MalllMHbI.

4.3.PacruiaBuTh ¥ NneperpeTs Cruias.

4.4,V CTAHOBHTD HA MALINHY U3IOKHHILY M ONpobOBaTh €€ BPACHHE.

4.5 PaccuntaTh  HEOOXONMMYIO HYACTOTY  BpAaUICHHA  M3JIOKHHILEI BOKpYF
rOPH3OHTANIBHO# OCH.

4.6.Bo BpamIAlONLyiOCs W3JOXKHUIYY 3a/IUTh 03y pacriiasa, BBIJIEPKATh BpalleHHE
110 TIOJIHOTO 3aTBEPAEBaHUA OTIMBKH 1 OCTAHOBHTH BPALICHHE.

4.7.3Bsiedb NOMYHYEHHYIO OT/IMBKY W OMPEEIHTE €€ Pa3MEpBI.

4.8.]lns OTIMBKHM TIONYYEHHBIX Pa3sMEpoB  ONpEICIHTD 4YacTOTy BpailleHUA
HAIOXKHHILIE BOKPYT BEPTHKAJIBHON OCH A1 3a/JaHHOMN PAa3HOCTEHKOCTH OTIIMBKH.

4.9.CocTaBuTh OTYET.

5. Copepxanue oTyera

5.1.11ens paboTsl.
5 2. OCHORBHBIE CBEJIEHHA N0 LEHTPOOEKHOMY JIUTHIO.
5.3.Onucanue ycTponcTBa rOpH30HTAJILHOM LUeHTpOOEeKHOH MALIHHBI.
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5.4.DcKn3 NONyYEHHOH OT/IMBKH.

5.5.Cxema yCTpOMCTBA BEPTHKAILHOH LEHTPOOEKHON MaLMHBI.

5.6.PacueTbl CKOPOCTEN BpalleHHs H3/I0XKHULBI U1 FTOPH3OHTAIBHON U
BEPTHKANBHON UEHTPOOEKHBIX MALIIHMH.

5.7.BbIBO/IBI.

6. KoHTpO/IbHBIE BONPOCHI

6.1. OGaacTs NPUMEHEHHA LIEHTPOOEXKHOrO JINThS.

6.2.0cobennoctn  ¢opmooOpazoBaHus  OTJIMBOK HA  TOPH3OHTABHBIX U
BEPTHKAIBHBIX LIEHTPOOEKHBIX MaIIHHAX.

6.3.KauecTBO OTIMBOK, NOJIY4EHHBIX LIEHTPOOEKHBIM METOAOM JIUThA.

6.4. [ledexTbl OTAMBOK, NMOJTYYEHHBIX LEHTPOOEKHBIM METOLOM JIMTBA M MEpbI /LI
MX NpeaynpexaeHHA.

6.5.Jlo3upoBaHue paciiaBa npH LEHTPOOEIKHOM METOAE JIUTbA.

Cnucox auTeparypbl :
1. Cenonanbuuxos, B.M. TexHonoruy ¥ 060pyAoBaHHE CHEUMANbHBIX CIOCOOOR
nuths: yueb. nmocobue. Yacts 1/B.M. Cenonanemnkos, B.JI. Cuskos, M.A. I'efiko;
Hipkeropos. roc. TexH. yH-1 um. P.E. Anexceesa. Hwxkuuit Hosropoa, 2010. — 159 c.

2. Naun, D.Y. TexHonorus NUTEHHOro npoussonacTea. CrneuHanbHbie BUABI JTHTHA:
yue6unk/D. Y. Muun, A.M. 3apy6un, B.A. Peibkun; M.: Akagemus, 2007. — 352 c.
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JIABOPATOPHAS PABOTA Ne6
JIUTHE B OBOJIOYKOBBIE ®OPMbI

1. Heas paborsi
O3HakOMJIEHHE CTYAEHTOB C MPOLIECCOM M3roTOBNCHHA 060N0uKOBBIX hopM u
ero 0COOEHHOCTAMM.

2. OcHOBHBIE NMOJIOKEHHS

JIntee B 060N0YKOBBIE WM KOPKOBBIE (JOPMBI NMpELyCMATPUBAET NNPUMEHEHHE
CreuraNbHbIX MeCYaHO-CMOJIAHBIX cMeced. Takads CMechb COCTOMT M3 KBapuUEBOTO
necka W 3-8% nynbBepbakenuTa —  KpPENMTENsA, H3rOTOBIAEMOro M3
TEPMOPEAKTUBHON cmosibl ¢ jJobapiieHweM yporporuHa. B ucxoanom Buae
nyibBepbakeMT NpeAcTaBAseT W3 cebs MOPOLIOK MKENToro UBeTa, MOITOMY MpH
MPUrOTOBJICHHH MECYaHO-CMOJIAHBIX cMeced BO u3bexanue nbuteoOpazoBaHus
MCIMONB3YIOTCA YBIAXKHUATENH (IHLEPHH M KepocuH) B kKonu4ecTBe 0,5% ot macchl
cmecu. Ilpn narpese no 200-250 °C oH nepexomaMT B KICHKOE MONMYKUAKOE
COCTOSIHHE H CBA3BIBACT NEeCYHMHKH B cMecH. [lpu nanbHelem Harpese no 300-350
°C npoucxoauT ero HeoOpaTUMOe TBEpPJACHHE, YTO W NMPHAAET 000A0YKOBOH (opme
BBICOKYIO mpo4HOoCcTh. [lpenen mpoyHOCTH Ha M3rub necYaHO-CMOJSHBIX CMecei
nocruraer 5-10 MH/M?, uro B 15-25 pa3 npPeBBILIAST MMPOYHOCTh [eCHaHOo-
MIMHUCTBIX CMECEeH B CyXOM COCTOSHHMH W TO3BOJAET M3rOTOBIATH O0OJOYKOBBIE
dopmel  TommMHOM Bcero 6-20 mm. [lpu 3TOoM pacxom cmeceli Ha TOHHY
BhINMyCKaeMblX OTIHBOK CHMkaercs B 10-20 pa3 u cocrasnser okono 0,5 TOHHBI.
TpeGyemas TommuHa OOOMOYKHM B KAXKAOM KOHKPETHOM Cllydae oOnpenensiercs
pa3MepoM OTJIMBKM U METAJUIOCTATHYECKHM JIaBJICHUEM.

OcHacTka B JaHHOM TMpolecce TpenacTaBiser coboi  OAHOCTOPOHHHE
METaJUIHYecKHe muuThl ¢ moaenamu. C oOpaTHOM CTOPOHBI TUIMT YCTPOEHBI
TOJIKATENH MPYKUHHOrO THIIA U1 ChEMa C TUITMTHI M3rOTOBJICHHOM 000JI0YKH.

Jins u3roroBneHus obONOYEK MCMONB3YETCH B OCHOBHOM OyHKepHBIH Criocob.
ITocnenorarensHOCTL Onepaimii npu 3Tom cnocobe cneayromas (puc. 1):

Pl 2 3. 4 :
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Puc. 1. Bynkepupiii cnoco6 wirorosineuns oboouex:

1 —MoaensHas nuTa; 2 — noBopoTHLI OyHkep; 3 — opmoBounas cMech; 4 — 060n04Ka
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> MOZACIbHAA IUIHTA, NPeABAPUTENILHO HAarpeTas B nevu 1o Temnepatypsi 200-250°C
M CMa3aHHajs pacTBOpPOM Kay4yyka B YaWT-CIIHPHUTE, YCTaHABAMBAETCs Ha
MOBOPOTHBIIH OyHKep ¢ (POPMOBOUHOI CMECHIO MOGITBIO BHU3;

» OyHkep nosopaumsaercs Ha 180°C. Ilpu sTom (hopMOBOYHAA CMECH NajaeT Ha
MOJEJIBHYIO TUINTY H HAYMHAET NPOrpeBaTheA;

» 4epe3 10-30 ¢ Gyukep Bo3BpamaeTcs B HCXOHHOE MOJIOKEHHE. Ilpu 3TOoM Ha
MOJENBHON MAMTe OcTaeTcs 06004Ka TOMMUHON 6-20 MM, a4 OCTABINAACS CMECh
najaer Ha qHo OyHkepa;

> MoJefnbHas ruMTa ¢ 06osoukoii cHUMaeTcs ¢ GyHKepa M MOMEINaeTcs B neusb ¢
Temnepartypoit 300-350°C. rae BeiaepxuBaercs B Teuenne 1-3 Muu. 3a 310 BpeMs
KPENUTEL NONHMEPH3YETCA, NEepPexois B TBepaoe HeoOpaTHMOE COCTOsHME, 3a
cuer yero 0bosnovKa npuobperaeT HEOGXOAMMYIO NPOYHOCTS;

» MOJEAbHAA MiMTa ¢ 000J04KOH H3BIEKAETCA M3 Meyu U 060JI0MKA CHHMAETCH C©
Hee NeHCTBHEM TOJIKATEIeH.

3. llpuGopei u o6opyaoBanue
3.1.Cmecurens nns npurotTosienus GopMoBOYHON cMecH.
3.2.IToBoporHbiii GyHkep.
3.3.MonensHas nauTa.
3.4.]Ige HarpeBarteibHbIE NEYH C PEryiMpyeMBbIMH TEMITEPATY PAMM.
3.5.TInaBunsHas neus.
3.6.MepuTensHbIi HHCTPYMEHT.
3.7.3anMBOYHBIH MHCTPYMEHT.

4. llopsaox BeINoAHenus paboTsl
4.1.O3HaAKOMHTBCA C HACTOAUIMM ONMUCAHMEM, npubopamu, obopynoBaHueMm w
HHCTPYKUMEH no TexHuke 6e3onacHocTyH.
4.2.VCTasOBUTE MOJENBHYIO IUTHTY B M€Y C Temneparypoit 200-250°C.
4.3.TIpuroToBuTh NMECYaHO-CMOIAHYIO CMECh 3aJaHHOFO COCTABA W 3aCHINATEL €¢ B
MOBOPOTHBIH OyHKep.
4.4.Vi3piieub MOZENBHYIO TUIMTY W3 HArpeBaTENbHOMN MEYn, CMa3aTh ee 1 YCTaHOBHTH
Ha MOBOPOTHBIH OyHKep.
4.5.TlosepuyTs Gynkep Ha 180° u 3asepkarh ero B TakoM NONOKeHUH Ha 20 c.
4.6.IToBepHyTh GyHKEP B MCXOHOE MOJIOKEHHE.
4.7.0CTOpPOKHO CHATE MOAENBHYIO MIHTY ¢ 060/104KO ¢ OyHKepa U NOMECTHTH ee B
HArpeBaTenbHYyIo nevb ¢ reMneparypoi 300-350°C ua 1-3 mun.
4.8.M3sneusr MoeNBbHYIO NAMTY ¢ 060104KOH M3 HarpeBaTe/IbHOW NeYH H, HaXXumas
Ha TOJIKATENH, CHATb 000JI0UKY,
4.9.TlosTopHTh ONEpalyu MO NONYYEHHIO OGONOYKH C BBIZIEPIKKON MOENLHOM
muTel Ha OyHkepe B 40 u 60 c.
4.10. U3mepuTh CpeaHHEe TONUUHBI nony4YeHHbIX 000souex.
4.11. Cnaputh NBe H3rOTOBJIEHHBIE 0GONOYKH, CKpenuTh MX crpybuunamu (uam
MOMECTHTE B 3aCBINKY) M 3aJIMTh NOJTY4EHHYIO Gopmy.
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4.12. W3Bneyb NOMy4YeHHYIO OTIIMBKY ¥ OLIEHHUTD €€ KauecTBo.

4.13. Mameputs MakcuManbHbIH pasmep paboueii nonoctu 060104k0BO# hopMEl H
OMNpE/C/IUTE BEIHYHHY METAJUIOCTATHYECKOr0 JaBICHUs NIPH €€ 3aIMBKE.

4.14. Cyuras obonouyky  Gamkod  3amaHHONW  [UIMHBI,  HArpy>KEHHOM
paBHOpAcTIpe/IENICHHON HArpy3Kkoi (MeTanIoOCTATHYECKHM 1aBJICHHEM ), PACCUYHTATH
e€ HeoOXOAMMYIO TONIIHUHY.

4.15. CocraBurh OTUET.

5. Copepxanne oryera
5.1. LUens pabotsi.
5.2. OcHOBHBIE CBEACHMA MO JIMTHIO B 000M04K0OBEIe OPMBI.
5.3.CocraB opMOBOUHO# CMECH.
5.4.3cKu3 MOAETBHOM TUIHTEI.
5.5.3cKu3 yCTAaHOBKHM JUIA NMOMy4YeHUs 000/104€eK.
5.6. [lepeuensb onepauuii no nMoayueHnIo obooYex. :
5.7. TemnepatypHo-BpeMEHHAs 3aBUCUMOCTB TOJMIHHBI 000I0UKH.
5.8. Pacuyer Tpebyemoii TOMIMHBI 000JIOYKH IS 3aJaHHON OTIIMBKH.
5.9. BeiBoael.

6. KonTpoabHbIe BONPOCHI
6.1.YTo ABnAeTCA OCHOBOM NMUTHA B 060J104KOBBIE POPMBI?
6.2. OS0opyoBaHKE M OCHACTKA 1A MOJMy4YeHUs 000104exK.
6.3. TTopsanok onepaumii No U3roToBieHHIO 000JI04EK.
6.4. XapakrepHsbie nedexrsl OTIMBOK.
6.5. Ot yero 3aBUCHT TONOHHA 000J109KH?

Cniucok nureparypsbi
1. Cenonaasnuxos, B.M. TexHonorun n obopynosanue cneumansHbix crnocobos
nutba: y4eb. nocobue. yactes 2 /B.M. Cenonansuukos, B.JI. Cuskos, M.A. ['eiiko;
Huxeropoa. roc. Texs. yH-T uM. P.E. Anekceesa. Hwxuuii Hoeropog, 2010. — 83 c.

2.'mun, D.Y. TexHonorus nuUTeAHOro npou3soiacTea. CneupanbHbie BUABLI JTHTHA:
yueOHuk/2. Y. 'inu, AM. 3apy6un, B.A. Puibkun. — M.: Akanemus, 2007. — 352 c.
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[Tpunoxenue
MHCTPYKIIMS IO TEXHUKE BE3OINACHOCTH

I.Ilepen mawanom pabot Bce CTyAeHTHl 0GA3aTENBHO NMPOXOAAT HWHCTPYKTAX [0
TEXHHUKE 6e30MacHOCTH.

2.1lpu BeinonseHnn mobbix paGoT CTYHEHTHI AOMKHBI HAXOAMTHCA TOJBKO Ha
MPEAHA3HAYEHHBIX JUIA 5TOro MecTax. XoxaeHue no nabopatopuu, He CBA3aHHOE ¢
nposenaeHuem pabor, 3anpewaercs.

3.3anipemacTcs BKIIOYCHHE PA3JIHYHBIX npubopos, neuei, obGopyaosanus 6e3
paspewmeHuns sabopanTa WK npenojasarens.

4.PaGoTei, cBA3aHHBIC € HCMONB30BAHNEM TOKCHYHBIX BELIECTR, MPOBOAUTH TONBKO
B NPHUCYTCTBHH TIPENOAABATENS WJIM JlabopaHTa NPH HAJIMYMKM XOPOIIEH BBITAXKHOIM
BEHTHJIALIMHK.

5.Cobmoaate 0CTOPOXHOCTL NMpH paboTe ¢ saexTpuueckumu npubopamu. JTroGoe
nepekovyenne B npubopax NpoM3BOJWTE TOJNLKO MPH OTKIOYEHHH MHTAIONICH
CeTH.

- 6.Ilpu pabore ¢ xaTeiM BO3AYXOM TINATENLHO CIEAMTH 34 HCIPABHOCTBIO
npuOOPOB, KOHTPONMPYIOLIMX AABJICHUE B BO3YMIHOMN CETH.

7.JIns paGoTel C KHMAKMM METAIOM CTYAEHTHI HAACBAIOT 3ALUTHYIO OIEKIY
(Xanarel, OYKH, nepyaTKH).

8.Tlpu nomeuieHUn B NeYs pasiuuHBIE BEIECTBA AODKHBI OBITH NPEIBAPHTENLHO
NOJACYWEHBI VIS yIAJIEHUS NMOBEPXHOCTHOM BJIArH.
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