ITabopatopHas pabota Ne 4

PA3PABOTKA TEXHONOIMMNMYECKOIO MNPOLIECCA U3rOTOBNEHUA
OTNNBOK

LIENb PABOTbI

1  U3yuuth mporecc MoiaydeHus: MecyaHO-TIIMHUCTON (POopMbI U HEOOXOAU-
MOM OCHACTKH;

2. HayuuTscst pa3pabaThiBaTh 3CKU3BI MOJIEIH, TUTCHHON (OPMBI, CTEPK-
HEBOI'O AIIUKA U CTEPIKHS;

3. Hayuutbcs cocTaBisATh TEXHOIOTUYECKUH MPOIIECC.

OBOPYNOBAHUE U MATEPUAIbI

Mounens.

Onoku napHsie.

Mopenb JINTHUKOBOM CUCTEMBI.

DOpMOBOYHBIN HHCTPYMEHT: TPaMOOBKa, JIOMATKa, IIaJuiIKa.
MopenbHas mmra.

POopMOBOYHAS CMECH.

TEOPETUYECKAA YACTb

ook wnE

1. CywyHocmb nlumeliHo20 npou3sodcmea

JIuTeHbIM TTPOU3BOACTBOM HA3bIBAOT TEXHOJIOTMYECKUN IPOLECC TO-
Jy4€HHUS JINTOM 3arOTOBKH, HA3bIBAEMOW OTJIMBKOM, IYTEM 3AJIMBKU PaCIlIaB-
JICHHOTO CIUIaBa B JIMTEHHYIO (opMy (pabodyro MOJIOCTh), KOTOpas UMeeT
KOH(Uryparuo 3aroToBku. [Ipyu oxJiaXIeH!H 3aIUThI METaJlJl 3aTBEPIEBACT
U B TBEPJIOM COCTOSIHUM COXpaHSET KOH(PUTypaInio TOM MOJIOCTH, B KOTOPYIO
OH Obul 3amuT. B mpoliecce KpucTaUIM3alUMU PACIUIABIEHHOIO MeTaslia
U TIOCTEAYIONIEro OXJaXACHUs (POPMUPYIOTCS MEXaHUUYECKHE U IKCIUTyaTa-
IIMOHHBIE CBOMCTBA OTJINBOK.

HawnlGormpiiee pacripocrpaneHue Ui MOMyYeHHs OTIMBOK-3arOTOBOK TIOJTY-
YT CIIOCOO JIMTHSI B Pa30BbIE TIECUYAHO-TIIMHUCTHIC (Tiecuanbie) (GopMbl, KaK ca-
MBII POCTOW U JACIIEBBIN.

Jlumeiinoe npouzeo0cmeo — 0JJHa N3 OCHOBHBIX 3arOTOBUTENBHBIX 0a3 Co-
BPEMEHHOIO0 MalIMHOCTPOeHUsL. [ [poayKImen JIMTEMHOrO MPOU3BOJICTBA SIBIISTFOTCS,
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KaK MPaBUIIO, CIIOYKHBIE (hacOHHBIE 3aroTOBKU. OCHOBHBIC HEJIOCTATKH JIUTHS B TIEC-
YaHO-TJIMHUCTBIE (POPMBI — BHICOKAS IIIEPOXOBATOCTH TIOBEPXHOCTH, CPABHUTEITHHO
HU3KHE TOYHOCTh U CTAOUIBHOCTh Pa3MEPOB OTIIMBOK.

2. AnemeHmbI numeliHol ¢hopMbI

Jlumeinaa ¢gpopma — 510 cucTeMa 3IEMEHTOB, 0OPA3YIOIIMX PaboUyr0 MOo-
JIOCTh, TIPU 3AJIMBKE KOTOPOI PACIIaBICHHBIM METAIOM (OpMUpPYETCS OTIIHBKA.

Ha pucynke 4.1, 6 nokazana ymteiiHas popMa Ui HOTyYeHHUs IETAI — TPOUHUK
(puc. 4.1, a).

Puc. 4.1. Jlumetinas gpopma u ee snemenmoi: a — demanb-mpouHuK, 6 — IumenHas
Gopma; 8 — cmepAuCHeBOl AWUK, 2 — TUMEUHbIU CIEPICEHb,; O — IUMEUHAs MOOeb,
€ — OMIIUBKA C TUMHUKOBOU cuCmemoll; 1 — cmepoicens, 2 — HUXCHA noygopma, 3 — onoka,
4 —wmulps; 5 — onoka; 6 — éepxrsis noygopma; 7 —mooeib, 8 — cmosik; 9 — numamernv,
10 — uwnaxoynosumens,; 11 — evinop
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[Necuano-rimHuCTast OpMa U3TOTABIMBACTCS U3 (POPMOBOUYHBIX U CTPEKHE-
BBIX CMECEH C MOMOIIBIO MOJIETBHOIO KOMILIEKTA.

MooenvHblii Komniekm BKITIOYACT CIEMYIONHE TPUCTIOCOOICHHS: MOICIb
JETaH, CTEP)KHEBOW SIIIHMK, MOJEJIBHYIO IUIMTY, OMOKH, MOAEIH 3JIEMEHTOB
JMTHUKOBOM cUCTeMbl. DOpMa COCTOUT M3 HIDKHEW M BepxHeHl moiaydopm, Ko-
TOPbIE U3TOTABIMBAIOT M0 JIMTEHHBIM MOJICNISIM B JIMTEUHBIX OMOKAX.

Jlumeitnaa onoxa — npucnocoOieHre Jyist yepkanvs opMOBOYHOM cMecH
npu u3rotoBieHuu (hopmbl. Onoka npeacTaBisierT co00i KECTKYIO CTaIbHYIO
pamMKy. BepxHIOI0 M HWXKHIOIO TOTY(HOPMbI B3aMMHO OPUEHTUPYIOT (LIEHTPH-
PYIOT) C TIOMOIIBIO METALTMYECKUX IITHIPEH, BCTABISIEMBIX B OTBEPCTHUS TIPH-
JIMBOB Y OIIOK.

Mooens (puc. 4.1, 0) — nprcnocoOIeH)E, TPU TIOMOIIK KOTOPOro B (opme
MOJTYYaroT MOJIOCTB € (POPMOIA M pa3Mepamu, OJTM3KUMH K KOH(DUTYpaLiy MoITyJae-
MOW OTJIMBKH, COOTBETCTBYIOIICH BHEITHEH (hOpME OTIIMBKHU O€3 OTBEPCTHIA.

Cmepoicnesoit smuk (puc. 4.1, 6) — nprCHOCOOICHHE TSI M3TOTOBJICHUS
crepkHel. J1ist 0OpazoBaHusi OTBEPCTHH, BIAMH, YIITyOJICHUIA M UHBIX CJIOKHBIX
KOHTYPOB B (pOPMBI yCTAHABJIMBAIOT JIMTEIHBIC cTepkHH (prc. 4.1, 2), KoTophie
(PUKCHPYIOTCA C TOMOIIBIO BBICTYNOB (CTEPKHEBBIX 3HAKOB), BXOISALIUX
B COOTBETCTBYIOIINE BMauHBI B (hopme. JInuTeliHbie CTep:KHN N3TOTABINBAIOT
B JICPEBSIHHBIX CTEP)KHEBBIX SIIUKAX U3 CTEPKHEBBIX CMECEH.

Mopenu asist IUThsI B pa30BbI€ 3eMIIIHbIE (POPMBI U3TOTaBIUBAIOT Jepe-
BSHHBIMU: JJIS 3allMThl OT BIIard, BBI3BIBAIOIIEH pa3OyXxaHuEe PEBECHHBI
U U3MEHEHUE Pa3MepOB, MOJIEIH OKPAIMBAIOT B KPACHBIN IBET — ISl YyTyH-
HOT'O JINThS1, CHHUM — IJIsI CTaJIbHOTO, YKEITHIN — 11 LIBETHOTO.

CreprkHEBBIE ANTUKU TaK K€, KaK ¥ MOJIENU, U3rOTABIUBAIOT U3 OTACIb-
HBIX, CKJIEMBAEMBIX MEXAY COOON KYCKOB JPEBECHMHBI C pa3IMYHbIM HarpaBJie-
HUEM BOJIOKOH, YTO 00€CIeYMBAET UX OOJBIIYIO0 MPOYHOCTh U JOJITOBEUYHOCTb.
Onwu OBIBAaOT LENBHBIMA, PA3EEMHBIMH M C OTHEMHBIMHU YacTsAMH. Yarre mpume-
HSFOTCS Pa3beMHBIC, COCTOAIIME W3 JBYX YAaCTeH, COCAMHEHHBIX IIUTIAMH.
B cTepxHEBOM SIIMKE M3TOTABIMBAIOT MOJOCTb, OUEPTAHUSI KOTOPOU COOT-
BETCTBYIOT HAapy>KHOMY KOHTYpY CTepkHA. Pa3mepsl MmosiocTu AenaroTcs
C YY4ETOM MPUITyCKa Ha YCAJIKy U MOCIEIYIOUIYI0 MEXaHUYECKYI0 00paboTKy.
B monoctu simuka mpemycMaTpUBalOTCS 3HAKOBBIE YacTH (CTEPKHEBBIE 3HA-
KH), TAITETTH, POPMOBOYHBIC YKIIOHHI.

Mooenvnan nauma (NepeBSHHAs WM METAIIMYECKasi) MPUMEHSIETCS
JUTSI YCTAaHOBKHU M 3aKPEIUICHHUS Ha HEW MOJIeIN OTJIMBKU JIMTHUKOBOW CHCTE-
MBI ¥ OTIOKH.

JIumnuxoeas cucmema (puc. 4.1, e¢) — cuctemMa KaHaJIOB, 110 KOTOPHIM
pacIuUIaBiIeHHBIA METaJll 3aMO0JIHIET MOJIOCTh GopMbl. JIMTHUKOBas cuctema
J0JKHA 00€ecTeurBaTh 3aM0JIHEHUE JIMTEUHON (OpMBbI ¢ HEOOXOIMMOM CKO-
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pPOCTBIO, 3aJep’KaHUE IUTaKa, BBIXOJ IMapOB W Ta30B U3 MOJOCTU (OPMBI.
JINTHUKOBasg CHCTEMA COCTOMT M3 CIEAYIOIIHUX AJIEMEHTOB: BEPTUKAIBHOIO
KaHaja — CTOsIKa ¢ BOPOHKOM (JTUTHUKOBOM yallieil), MIJIaKOyJI0BUTENS, MUTa-
TEJIEH, BBIITOPOB.

Jumnukoewtii cmoak ¢ BOPOHKOU CITY)KAT JJIL NPUHATHUS CTPYH METall-
Ja, ee YCIIOKOSHHS ¥ HEMIPEPhIBHOW MOJIaYH B MOJIOCTH (POPMBI.

IlInakoynoeumens — KaHaJl TPANECLMUAAIBHOIO CEUYECHMsSI JUIS yJIaBJIU-
BaHMs U 33JC€pKaHMs B HEM IUIAKOB M JAPYTMX HEMETAJUIMYECKUX BKIIOYE-
HUM, 1Sl IPeAOTBPAILEHUs UX MTONalaHus B pabouyto OJ0CTh (DOPMBI.

Ilumamenu — KaHanbl, 4Yepe3 KOTOPbIE HEIOCPEACTBEHHO paCIlIaBJICH-
HBI METaJIJI IOCTYMAET B OJIOCTh (DOPMBI.

Boinop — BepTUKaJIbHBIN KaHa 1JIs BBIX0JIa Ta30B U3 MOJOCTU (HOPMBI,
OJIHOBPEMEHHO MO3BOJISIIONINI KOHTPOJIMPOBATH 3alojHEHUE padodeil mo-
JOCTH KUAKAM METALIOM. J[JI1 CIUTaBOB ¢ MaJIOM YCAJKOM BBIIOPHI MOTYT
BBINIOJIHATH (DYHKIUIO TPUOBLIEH.

Ilpubwvine — BepTUKANBbHBIA KaHal, KOTOPbIM (hopMupyeTcss Haj Hauoo-
JIe€ MAaCCUBHBIM CEUEHUEM OTJIMBKHU W MpEAHA3HAYACTCS NIl MOANUThIBAHUS
KUJKAM METaJUIOM 3aTBEPJEBAIONICH OTIIMBKHA B MECTax BO3MOKHOTO 00pa-
30BaHMS YCAJOYHBIX PAKOBUH M YCAJOUHBIX PBIXJIOT. DTH AEPEKThI, a TAKKE
HEMETAJUIMYECKHE BKIFOYEHHUS BBIBOIATCS W3 Tejla OTJIIMBKHM B IIPOLIECCE €€
HaNpaBJIeHHOW KPUCTAIM3AlUK B IPUOBLIb, @ OTJIMBKA MPU 3TOM MOJIy4aeT-
sl TUIOTHOM 0€3 ycaT04HbIX 1e(PEKTOB.

3. Us2omoeneHue numeliHol ¢hopMbi

JIuteitnas popma u3roromisieTcss U3 (OPMOBOYHOM CMECH, 3aChITaeMOn
B OIOKY Ha MOJIEJb, 3aKPEIUICHHYI0 Ha MOJEIbHON muTe. DopMOBOYHAS
CMECh YIUIOTHSETCS WA BPYYHYIO WJIH CIIEIUATbHBIMHA MalllMHaMU. MaiH-
Hasi (OPMOBKA MOBBIIIAET KAYECTBO JIUTHsI, CHUYKAET MPUITYCKH HA MEXaHU-
Y4eCcKylo 00paboTKy, objerdaer Tpy1 pabouero v MOBBIIIAET MTPOU3BOAUTEIb-
HOCTb.

B cocTtaB $¢OopMOBOYHOI CMECH BXOJIST MECOK, TIIMHA U PA3IMIHbBIE J0-
0aBkH, 00OecneurBaroONIfe OCHOBHBIC CBOWCTBA CMeECEH: Ta30IMpOoHHIIAc-
MOCTb, IIACTUYHOCTh, MPOYHOCTh, OTHEYIOPHOCTh, MOAATIMBOCTh. [lecok
o0ecreunBaeT ra3oMpOHHUIIAEMOCTh M MOAATINBOCTE (hopmbl. [nmHa, cMmo-
yeHHasi BoJoil (4—6 %), npuaer miacTUYHOCTh U IPOYHOCTh. JloOaBkH (Ka-
MCHHOYTOJIbHASI TbLJIb, Ma3yT, JPEBECHAs MyKa, MEJIKHIA TOP) U Jp.) MOBBI-
IIAIOT MPOTHBOIPHUTAPHOCTh, Ta30IPOHHUIIAEMOCTh, TOAATAMBOCTh. J[JIsl 1mo-
BBILICHHS IPOYHOCTH OPMBI B CMECh BBOJIAT CBSI3YIOIUE MATCPUAIIBI: MAC-
7a, OUTYMBI, IEKCTPUH, KUIKOE CTEKIIO, CMOJIBI, OJIU(EI U Jp.
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Crep:kHEBBIE CMECH OTIMYAIOTCS OT (POPMOBOUHBIX 0OJI€€ BBHICOKUMU
TEXHOJOTMYECKHMMH CBOMCTBAMU, TaK KakK B MpPOIECCaxX 3aJUBKU U KPUCTAJ-
JN3alUU OTJIMBKH CTEP’KEHb HAXOJUTCS B MEHEE OJIaronpusTHBIX YCIOBUSX.
B coctaB cTepxkHEBBIX cMmeceil BXOAAT KBapueBblii mecok 96-97 %, a oc-
TaJdbHOE — CHEIHANIbHBIE CBA3YIOUINE MaTepuasbl (pacTBOP JHHSIHOTO Macia,
KaHU(OIH B CIIUPTE, )KUJIKOE CTEKIIO0, CMOJIBI U JIp.).

B Hacrositiee Bpemsi HaXoAsT Bce OoJiblliee MPUMEHEHHE MPOTrPEeCcCUB-
HbI€ CIOCOOBI M3rOTOBJICHUSI (OPM U CTEPKHEW U3 €IUHBIX CaMOTBEPHCIO-
IIMX CMECEH, B COCTAaB KOTOPBIX BXOJAT, HAIIPUMEP, KBAPIEBbII MECOK, ObI-
CTPOCOXHYILIEE CBA3YHOIEe (CMOJa, JKUIKOE CTEKJIO), KaraauzaTop. Takue
CMECH 00€eCeunBalOT OOJIBIIYI0 TOYHOCTh, IPOYHOCTh, HE TPEOYIOT JOMOJI-
HUTEJIbHOM CYIIKH, SBJSAIOUICcs 00s3aTenbHOM st GopM U3 OOBIUHBIX
(hOPMOBOYHBIX U CTEPAKHEBBIX CMECEI.

[Tocne u3rotoByieHus cTepkHer u noiydopm nuteriHas Gpopma codupa-
€TCsl, 3AIMBACTCA KUJKUM JINTEHHBIM CIIJIABOM, KPUCTAUTU3YIONINMCS B pa-
6oueit iockoctu Gopmbl. [ToTHOCTHIO 3aTBEpACBIIAs OTIMBKA BHIOMBACTCS
(u3Bnekaetcs) U3 (GOpMbl NMyTEM €€ pa3pylIeHHs, 00pyOaroTcs 3JIE€MEHTHI
JINTHUKOBOM CHCTEMBI, OTJIMBKA OUYHILAECTCA OT mpuropesuier cmecu. [locne
KOHTPOJISI KQ4eCTBa JIUThS OTJIMBKH MOABEPTAIOTCS TEPMUUIECKON 00paboTKe
JUIS CHSTHUS BHYTPEHHHUX HAIPSDKEHUM, MOJYYEHUS OJHOPOJHOM CTPYKTYpPBI
U yIy4dlIeHUs] MEXaHUYEeCKUX CBOWCTB. Iy CHATHUA MpuUIycKa C LEJbI0 MO-
Jy4YeHUs] U3 3arOTOBKHM JETajl OTJIMBKY IOJBEpPraroT MEeXaHH4ecKon oOpa-
00TKEe Ha METAJUIOPEKYIINX CTaHKax. BriOop BUIa TepMuueckoir o0paboTKH
(romoreHu3anuy, OT/KUT, 3aKaJlKa C MOCIEAYIOUM OTIYCKOM WJIM CTapeHH-
€M) OIpeaesieTcs MapKoi cIijlaBa M Ha3HAY€HUEM OTJIMBKHU.

4. JlumeliHble ceolicmea

[Tonmy4yeHne KayeCTBEHHBIX OTJIMBOK W3 Pa3JIMYHBIX CIUIABOB CBSI3aHO
¢ OONBIIMMU WJIM MEHBUIMMH TEXHOJOTUYECKUMH TPYIHOCTSIMH, 3aBUCSIIH-
MU B 3HAYUTEIBHOW CTENEHU OT JINTEWHBIX CBOMCTB CIUIaBOB. K nuTEeHHBIM
CBOMCTBAM OTHOCSITCS: XHJIKOTEKYy4eCTb, ycaaka (JIMHEWHas u oOBbEMHas),
CKJIOHHOCTb K MOTJIOUIEHUIO ra30B, CKIIOHHOCTb K JINKBAllUU U JP.

/Kuoxomexyuecmuio Ha3bIBaIOT CIOCOOHOCTH PACIUIABICHHOTO MeTasljia
CBOOOJHO Te4b MO KaHajaM (POpMbI, 3amoHss €€ padbouyro monoctb. Kuj-
KOTEKY4eCTh 3aBUCHUT OT TEMIIEPATYPhl 3AIMBKH, MHTEPBAJIa KPUCTAIIA3AIUU
Y XMMHUYECKOTO COCTAaBA CILJIABA.

Ycaoka — cBo¥iCTBO METaIOB M CIJIaBOB YMEHBIIATh JINTEMHBIE pa3Me-
pel U1 00BbEM TIpH KpUcCTayuIM3aluu. BennunHa ycajgku 3aBUCUT OT XMMHYE-
CKOI'O COCTaBa, TEMIEPATYPHI 3AIUBKHU, CTPYKTYPBI U T. [I.
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Jlukeayus — HEOTHOPOHOCTh XMMHUYECKOTO COCTaBA B Pa3IMYHBIX 30-
Hax (oObemax) OTJIMBKM. Pa3immyaroT BHYTPUKPUCTAIUIMYECKYIO (AEHAPUT-
HYIO) JUKBAllMI0 — B TpejeiaxX JEHJIPUTHOTO KpHUCTalla U 30HAIBHYIO —
B IpeAeiax OTACIbHBIX YacTel OTIUBKU. Ha TUKBAIMIO BIUSIOT XUMUYECKUN
COCTaB M CKOPOCTh KPUCTAJIU3ALUN OTJIMBKHU.

UeM BbIIIE KUJIKOTEKYYECTh, MEHBIIIE yCaJKa U CKIOHHOCTh K JIMKBa-
MK, TeM OoJiee CIOKHYIO MO KOH(PUTYpallMM MOXHO IOJYYUTh OTJIMBKY,
C MEHBIIIEH TOJIIMHON CTEHOK U MEHBIITUMH MPUITYCKaMU Ha 00paboTKYy.

PA3PABOTKA YEPTEXA MOAENN

HcxXomHBIM TOKYMEHTOM JUIS pa3pabOTKH yepTeka Mojaeu (puc. 4.2, 0)
SBISICTCS YepTex aeranu (puc. 4.2, a). Moaenb SBISETCS MPOTOTUIIOM OY-
AOyLen JeTalu U OTJIMYAeTCsl OT Hee:

v MPUIyCKaMU Ha BEJIMYMHY YCAJIKH JIMTEMHOIrO CIUIaBa M TOCIe-
Oyrolend MexaHndecko o0paboTKoM s oOecriedeHus 3aIaHHOU T€OMETPH-
YECKOM TOYHOCTH M Ka4eCTBa IIOBEPXHOCTH JI€TaJIH;

v (GhOpMOBOYHBIMH  (JTUTEHHBIMH) YKJIOHAMH Ha BEPTUKAIBHBIX
CTEHKaX MOJEIH i 00ecreuyeHus: CBOOOIHOTO yaleHUs MOEIU U3 (popMbl
0e3 MOBPEXACHUS U pa3pylIEHUs! €€ CTEHOK; YKJIOHBI B 3aBUCUMOCTHU OT BBbI-
COTBI MOJIETIK MOTYT cOCTaByATh 0,5...3°;

v TalTENSIMU — CKPEIJIEHUSMU BHYTPEHHUX YTJIOB MOBEPXHOCTEU
MOJIEJH; TAITENU O0JIEeT4atoT U3BJICUEHUE MOJIEIH U3 (POPMBI, TPETOXPAHSIOT
OT OChIMaHusi (OPMOBOYHOU CMeCH B yriiax (hOpMbl, TPEIOTBPAIIAIOT MOSIB-
JIEHUE TPEILMH B OTJIUBKE;

(ITpunycku Ha MEXaHUYECKYIO0 00pabOTKyY, POPMOBOUHBIE YKIIOHBI, Taj-
tenu pernameHTupytorca ['OCTamn).

v CTEP>KHEBBIMU 3HAKaMU, IIPEICTABIIAIOIIMMHU COOON BBICTYIIBI Ha
MozeNu A1 o0pa3oBaHus B JOpMe 3HAKOBBIX YIIyOJIEHUN, B KOTOPbIE MO-
MEMIAI0T CTePKEHb, (POPMUPYIOLIUI B OTIIMBKE OTBEPCTUE WM BHYTPEHHIOIO
IIOJIOCTH;

v HaIlyCKaMu, MpPeIyCMaTPUBAIOIIMMHUCS B T€X MECTax OTJIMBKH,
KOTOpBIE HEIIETIECO00Pa3HO U3TOTABIMBATh JUTHEM; HAITYCKH YIPOILIAIOT MO-
JeNb W, CIEJOBATENbHO, U3TOTOBICHUE OTJIMBKU; HAIPUMED, JINTHEM HEBBI-
TOJIHO M3rOTaBIMBaTh OTBepcTUs auamerpoMm 20-50 mm, Tak Kak CTEp>KHU
JUIsE HUX OyayT HEAOCTAaTOYHO MPOYHBIMU M MOTYT MO3TOMY Pa3pyILIUThCS
CTpyeH 3aJIMBaeMOro MeTaljla; B 3TUX MECTaX MPEeAyCMaTPUBAIOT Ha YEPTEKE
Mojenu (OTIMBKHM) HAIMYCKH, a HEOOXOAMMBIE HA JE€Tall OTBEPCTUS OyIyT
U3TOTOBJICHBI CBEPJICHUEM;

v IUIOCKOCTBIO pa3zbeMa, Pa3eistony0 MOIEb Ha IBE MOJIOBUHBI
Uit obsieryeHust (pOpMUPOBAHUSI U U3BJICUEHUS €€ U3 (POPMBI; TUIOCKOCTh
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pazbeMa B OOJBIIMHCTBE CIy4aeB MPOCKTUPYIOT MO TJIOCKOCTSIM CUMMETPUN
JeTany.

[To mmockocTH pazbemMa ONpeaessioT MOJ0XKEHNE MOJENU B (popme, yKa-
3bIBasl HA YEPTEKE CTPEIKaMu ¢ 0003HaueHueM OykB B (Bepx) u H (aHu3).

I o R

a

JUMTE(HbE YKIOHb!

4 77
Y
17170772

3HaKu

\mpunycku Ha ycadky

Mpunyck Ha ycadky u obpabomky
6
Puc. 4.2. Paspabomka uepmedica mooenu.: Puc. 4.3. Omauska u mooenvho-
a — uepmedic demanu, 6 — yepmednic Mooenu ONOYHBLU KOMNIEKM. a — yepmémxc
mooenu; b — mooenv, 8 — AUUK CO
cmepoicHem
TEXHONOIMYECKUH MPOLECC NTbA B PA3OBYIO NECYAHO-TTIMHUCTYIO
®OPMY

1. Us20moeneHue cmepxHs

s TonmydeHusT OTBEPCTHsSI B OTJIWBKE HW3TOTABIMBAIOT CTEPIKEHBb
B Pa3bEMHOM CTEP>KHEBOM siluKe (puc. 4.3).

[ToOBUHKM CTEP>KHEBOTO SIIIMKA OYUIIAIOT OT OCTaTKOB CMECH, MPOTHU-
paroT paboure MOBEPXHOCTH BETOIIbIO, CMOUEHHOHM B Kepocune. Obe momo-
BUHKU SIIUKA CKPEIUIIOTCS U B 00pa30BaBIIYIOCS MOJIOCTh 3aCHINAIOT U YII-
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JOTHSIOT CTEP)KHEBYIO cMeCh. B Hee 3akmazpIBaeTcs A1 0OecreueHus mpoy-
HOCTH CTEP>KHSI METAIUTMYECKUI KapKac, MOCJIe Yero CMeCh MOBTOPHO YIUIOT-
HSIOT, HAKAJBIBAIOT BEHTWIALMOHHBIC KaHAIBI JJIS BBIXOJA Ta30B. 3aTeM
SOIMK pa3OUpaeTcsi, CTEPKEHb W3BIICKACTCS, CYIIUTCS IPH TEMIIEpaType
120-250 °C. Ilpu sTOM ynamnsieTcs Biara, a CBA3YIOIME MaTepUabl, CIeKas
CMECh, TIOBBIIIAIOT TBEPAOCTh, IPOYHOCTH U Ta30IPOHUIIAEMOCTh CTEPIKHSI.

2. U32omoeneHue numeuHol hopMbI

Ha MonenbHyI0 MIUTY YCTaHABIWBAIOT HUKHIOIO TOJOBUHY MOJIEIIH,
MOJIEIU MUTaTelel U HIKHIOW OmokKy (puc. 4.4, a). [loBepxHOCTb MOJEH
MPUIYIPUBAIOT TpaUTOM WK TalbKoM. CBEpXY 3achIlIaeTcsa CIOW €IUHON
dopmoBouHO cmecu TommuHON 20-30 MM, €e YIUIOTHSIOT pyKamMu BOKPYT
BCEU MOJIEIH, 3aT€M 3aChIalOT U YIUIOTHSIOT C MOMOIIbIO PYYHON TpaMOOB-
KM OCTAJIbHYIO cMech. CHaualsia yIJIOTHSIFOT Y CTEHOK OIOKH, 3aTEM B Cpe-
Hel yacTu. M3/IHIIKK CMECH BBIIIE Kpasi OMOKHU MOCJE YIJIOTHEHUS CPE3aroT
TuHEHKoU. JIyIIHMKOM HakajIbIBalOT BEHTUISAIMOHHBIC KaHalbl. 3adopmMo-
BaHHYIO OIMOKY BMECTE€ C MOJEIBHOM IUINTOM moBopauuBaioT Ha 180°, cHu-
MAalOT IUIUTY, MOBEPXHOCTh (POPMOBOYHOM CMECH MO Pa3beMy 3arjakKUBaoOT
rJIaJUIKOM.

Ha mteipy HUKHEH MOJTOBUHBI MOJICNIM HAKJIAAbIBAIOT YCTAHOBOYHBIMU
OTBEPCTUSMH BEPXHIOIO TTOJIOBUHY MOJIEIH, MOJIEIH IIJIaKOYJIOBUTENS, CTOS-
Ka, BbIMopa win npudsuieit (puc. 4.4, 6). [loBepxHOCTh pazbema (PopMbI TTO-
CHIMIAIOT TOHKUM CJIOEM CYXOro KBapieBoro mnecka. [lo meHTpupyronmm
IITBIPSIM BEPXHIOID OTOKY YCTAaHABJIMBAIOT HA HWXKHIOKO. BepxHIow moy-
dbopmy hopMyIOT Kak M HIXKHIOW. [locie ymiaoTHEHUs BOKPYT CTOsKa Tiia-
JTUJIKOW TOAPE3al0T JUTHUKOBYIO Yally (BOpPOHKY). Mojenu cTosika, BBINO-
POB U MIPUOBLIEH pacKayuBaIOT M yNaJsIOT U3 BepxHel momydopmbl. Bepx-
HIOIO OIMOKY CHUMAIOT, epeBopaunBaroT Ha 180° pazpreMoM BBEpX U MOCIE
pacKauMBaHMs C MOMOILBIO KPIOYKOB U IIMWICK YAAISIOT MOJOBUHBI MOJE-
JIEW OTIIMBKU M MOJEJIEN NUIAaKOyJIOBUTENS. J[JIsI NOBBIIEHHUS] TPOTUBOIPU-
TapHOCTH M TIOJydeHHs 00Jiee YNCTOM MOBEPXHOCTH OTIMBKH MOJOCTH (POp-
MBI TIPUTIBUIUBAIOT, UCTIOIB3YSl B KAYECTBE MPHUIIbLIA MOPOITKOBBIN Trpadur,
MOJIOTBIN APEBECHBIN YIOJIb U T.II.
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Puc. 4.4. Pyunas gpopmoska 6 08yx onokax. a — (popmoska HudiCHell ONOKU;

6 — popmoska sepxHeti onoku,; 8 — popma 6 coope: 1 —noomodenvnas docka; 2 — HudHCHSS
onoxa, 3 — HUICHSISL NOOBUHA MOOenu; 4 — 8epXHSS NOTOBUHA MOOENU; 5 — BEPXHSS ONOKA,
6 —mooenv cmosixka, 7 — cmepoicerv, 8 — aumnuxosas cucmema, 9 — evinop; 10 — npubviis,
11 — wmwips

3. C6opka chopmb!i

B yrnybnenus, oOpa3oBaHHbBIE CTEPKHEBBIMU 3HAKaMU, YKJIAIbIBACTCS
crepkenb. O0e omoku BHOBL cobuparot. [lomydhopmel ckpemisoT ckobamu,
Ha BEPXHIOI MOJIy()OPMYy YCTaHABIMBAIOT TPy3 JJIsl MPEIOTBPAIIEHUS yX0/1a
’KHUJIKOT0 MeTaJlia uepe3 pa3beM (HopMbI BO BpeMs pa3iuBkH (puc. 4.4, 6).

4. 3anueka ¢hopMbI u 8bI6USKa OMIUBKU

PacraBneHHBIM METAJIOM U3 TUTJIS 3aJIUBAIOT (GOPMY, TIPH 3TOM CTPYSI
MeTaJula HampaBJsIeTCA B JJUTHUKOBYIO Yallly, U3 KOTOPOW MOCTYIAET B CTO-
sK, 3aTeM B IIJTAKOYJOBUTEIb U Yepe3 MUTATENI B pab0UyIO MOJIOCTh (POPMBI.
3aKkaHYMBAIOT 3AJIMBKY (DOPMBI TIOCTIE BHIXO/Ia METAJLIa B BBITIOP.

OCTBIBIYIO OTJIMBKY BBIOMBAIOT M3 (OpMBbI, paspymias ee. Mcnoms3o-
BaHHas (ropenas) GOpMOBOYHASI CMECh MPOCEHBACTCS U MOXKET OBITh HC-
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M0JIb30BaHA IOBTOPHO. I3 H3BIECYEHHOW OTIMBKU BBIOMBAIOT CTEPKECHb
1 00pyOaroT 3JIEMEHTHI JINTHUKOBOU CHCTEMBI.

8. Konmponb kayecmea omnueku

[Tonmy4yeHHasi OTJIMBKa NPOBEPSAETCS HA MPUCYTCTBUE NE(PEKTOB JIUThHS,
K KOTOPBIM OTHOCSIT YCAJOYHBIE PAKOBHUHBI, FOPSYME TPEUIMHBI, T'a30BbIC
Y TIeCYaHbl€ PAKOBHUHBI, HEIOJMBBI U CIIau, IPUrap U NEPEeKoC U Ip.

Ycaoounwvie pakosunsl — BHyTpeHHUE MOJIOCTU B OTIMBKaX, 00pa3yo-
IIMecss M3-32 HEJOCTATOYHOIO MUTAaHHA OTIMBKM B MECTaX MOBBIIIEHHOM
TOJILIMHBI, KPUCTAIUIU3YIOIIUXCS B TIOCIEAHIO OYEPEIb.

VYcTpaHsioTes ycaJouyHble PAKOBUHBI IyTEM MPUMEHEHUs NPUObLIEH,
U3 KOTOPBIX >KUIKUN METaJl MOCTYMAaeT B MECTAa YCaJAKU OTJIMBKHU, a TaKXkKe,
€CJIM BO3MOKHO, 33 CYET U3MEHEHHUSI KOHCTPYKLHH OTJIUBKHU.

T'opauue mpewjunvt — CKBO3HBIE UM HECKBO3HBIC PA3PBIBBI B TEJIE OT-
auBKU. OOBIYHO BO3HUKAIOT B MECTaX pPE3KOro mnepexoia OoT TOHKOTO cede-
HUS K TOJCTOMY WJIA OT OJHOW IOBEPXHOCTH K Apyrou. [[ns ycrpaHeHus
TPELIMH HEOOXOAMMO INpPEeNyCMaTpUBaTh TalTEId, a TaKKe CTPEMUTHCS
K PAaBHOCTEHHOCTH BCEX KOHCTPYKLHU.

TI'azo6bie pakogunst — NOIOCTU B OTJIMBKAX OKPYIJION pOpMBI pazMepoM
ot | 10 10 mm. Bo3HMKAIOT NpH Ype3MEPHOM BIIAKHOCTA U HU3KOW Ta30mpo-
HULaeMOCTU (OPMBI U CTEPKHEW B pe3ysbTaTe CKOIUIEHHUS T'a30B B METaILIE
MIPU €r0 KPUCTAIUTU3ALIIH.

Ilecuanvle pakoeunvl — NOJOCTH B TeNle OTJIMBKHU, 3al0JIHEHHbIE (Dop-
MOBOYHOM cMechio. O0pa3yroTcsl U3-3a HU3KOM MPOUYHOCTH (POPMBI U CTEPIK-
HEeW NP UX pa3pyLIEHUH BO BpEMs 3aJIUBKHU.

Heoonuewvt u cnau BO3HUKAIOT MPHU 3aTUBKE (POPMBI XOJIOAHBIM METaJl-
JIOM 4epe3 MUTATENIN MaJIoro CEYEHHUs MPHU YPE3MEPHOI BIaKHOCTU (HOPMBI.

Ilpuzap — TpynHOyaansieMblii cIIOH (POPMOBOYHOM CMECH, MpPHUBAPH-
BAIOIIMICA K OTJIMBKE. BO3HHMKAaeT mnpu Majoll OrHEYIIOPHOCTH CMECHU
Y YpE3MEPHO BBICOKOM TEMIEpAType METaLIA.

Ilepexoc obpasyercs mpu HEOpPEKHOM COOpKE U HEMpPABWIHHOW IICH-
TPOBKE OIIOK M3-32 HECOOTBETCTBUS 3HAKOBBIX YACTEW CTEP)KHS HAa MOJEIU
U B CTEP’KHEBOM SILIUKE.

[Ipu oOHapykeHUU B OTJIMBKAX J1€(PEKTOB YCTAaHABIMBAIOT UX XapaKTep
U NIPUYMHBI BO3HUKHOBEHUS. Harpumep, nipu nepeymioTHeHUH (GOpMBbI B OT-
JMBKaxX MOTYT BO3HUKHYTb ra30Bbl€ PaKOBUHBI, TpeluHbl. [Ipu HenocraTou-
HOM YIIJIOTHEHUH MOXET ObITh MIPUTAP U MECUAHbIE PAKOBUHBI.
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NOPAAOK BbINONHEHUA PABOTbI

1. M3roToBUTh TECYAHO-TIMHHUCTYIO (GOPMYy IO TPEIIOKCHHON
MPEToIaBaTesieM MOIEIH.
2. CornacHo BapuaHTy 3aaHus (Tabi. 4.1) HaUEPTUTH ICKU3 JIeTa-

JIU, IPOCTaBUTh pa3Mepbl, Yka3zaTh o0o3HaueHue matepuana u 'OCT Ha ma-
TepHal.

3. Paccunrate Maccy netanu mo reoMeTpudeckuM Gopmyiiam, OIl-
penenuTh HEOOX0IMMOE KOJTMYECTBO PACIUIABIEHHOTO METaslia, ONPEISTHTh
HEO00XO0JIUMOE KOJIMYECTBO (POPMOBOUYHOU CMECH.

4. Haueptuth 3CKH3 MOAENM C YyKa3aHWEM IUIOCKOCTH pa3bema,
MPUITYCKOB, HAITYCKOB, TaNTeJIeH, YKIOHOB U T.J.

S. HauepTuth 3CKH3 CTEPKHEBOIO SIIMKA U CTEPXKHS (ITpU HEOOXO0-
JTMOCTH).

6. Haueptuth 3cku3 nuteitHoil Gopmbl B cOOpe C YKa3aHUEM BCEX
€€ DJIEMEHTOB U JIEMEHTOB JINTHUKOBOM CUCTEMBI.

7. Pa3paboTaTh TEXHOJOTMUECKUH TMpolecC JUThsl B IECYAHO-

TJIMHUCTYIO (popMmy.

KOHTPOJ1bHbIE BOMPOCHI
1.  Yro Ha3bIBaeTCS TUTECHHBIM MPOU3BOJACTBOM?
2. UTo0 BXOAWT B COCTAB MOJIEITHHOTO KOMILICKTA?

3.  KakoBo Ha3HaueHHE MOJEIIM M KAaKOBBI €€ OTINYUS OT TOTOBOM OTJIMB-
Ku?

4. KakoBOo Ha3HAUYCHHE CTCPIKHS?

5. MBnoxure mopsaoK M3rOTOBJICHUS JIUTCHHOW (POpMBI pu pydHOi ¢op-
MOBKE.

6. HasoBuTe oOCHOBHBIC JIUTEHHBIC CBOWCTBA CIIJIABOB.

7. UYto Ha3bIBAETCS )KUJIKOTEKYUYECTBIO JIMTEHHBIX CILJIABOB?

8. Kakwue ¢akTopsl BIUSIOT HA KUJKOTEKYIECTh?

9. Yro Ha3pIBaeTCA yCaKON JIUTEHHBIX CIUIaBOB?

10. Kakue nedexThl B OTJIMBKE HA3BIBAIOTCS YCAIKOM?

11. Yro Ha3wpIBaeTCs JIMKBAILMEN JINTEUHBIX CIUIABOB?
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