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JlabopaTtopHnast pabora Ne 1
JINTBIE N IITAMIIOBAHHBIE 3AI'OTOBKH PEXXYUIEI'O MTHCTPYMEHTA

1. HEJIN U 3AJJAYU PABOTDI

BoinonHenre paboThl UMEET CBOEH LIENbI0 BBIPA0OTAaTh y CTYJIEHTa HABBIKU
pa3pabOTKN HAaYaJIbHBIX ATANOB TEXHOJOTUYECKUX IMPOIIECCOB MHCTPYMEHTAIHLHOTO
MIPOU3BOJICTSIBA, CBSA3aHHBIX C H3TOTOBJICHNEM KOBAHHBIX M JIUTHIX 3aTOTOBOK.

J{1s1 TOCTHXKEHUS 3TOU eI He00X0UMO:

1. Hayuutbcs  paboTaTh C  COOTBETCTBYIOUICH  TEXHOJOTHYECKOU
JOKYMEHTAI[ell, B YaCTHOCTH, C JACWCTBYIOUIMMH CTaHAApTAMH Ha KOBAHHbBIE U
JIUTHIE 3aTOTOBKH.

2. HayuuThcsi ompenensTh Ha OCHOBE JEHCTBYIOIIMX CTAaHIAPTOB U JAHHBIX
yepTexa UHCTPYMEHTA OCHOBHBIE KOHCTPYKTOPCKO-TEXHOJIOTUYECKUE
XapaKTEPUCTUKU KOBAHHBIX U JIUTHIX 3aTOTOBOK, B TOM YHUCJIE UX OCHOBHBIE Pa3MephI
C OTKJIOHEHUSAMH U OOIIME MPUITYCKH Ha MEXAaHUYECKYIO0 00paboTKYy.

3. Hayuuthcsi aprymMeHTHpOBAHO H3JIaraTh MNPUHUMAEMbIE TEXHUYECKUE
pEIIECHUs B OSICHUTEIbHOM TEKCTE OTYETHON JOKYMEHTAIIUH.

Ponb pykoBonuTeNs 3aKIOYAETCSl B TOM, YTOOBI IOMOYb CTYACHTY OBIAJETh
METOJMKON OIpeeTeHHs] MPUITYCKOB KOBAaHHBIX U JIUTBIX 3arOTOBOK TaOJWYHBIM
crocoboM, OOIIMX pa3MEPOB 3aroTOBOK C OTKJIOHEHUSMH, BbIJIaTh 3aJlaHUE C
UCXOAHBIMU JAHHBIMU, yKa3aTb Ha JOMYIIEHHBIE OMIMOKH, OKa3aTh IMOMOIIb B
WCIIOJTb30BaHUH JICUCTBYIOIINX CTaHAapPTOB.

2. TEOPETUYECKAA YACTb

OTacnbHBIC 3arOTOBKH JIJISL YIPOYHCHUS WX BHYTPEHHEH CTPYKTYpHI IIO
KapOUIHOM HEOJHOPOIHOCTH IIOJIBEpraloT KOBKE. B mporiecce KOBKH MPOUCXOIUT
YOpPOYHEHUE MeTallla U OHa HamOoJiee IeecooOpa3Ha JuIsl MOJYYCHHUS 3arOoTOBOK
3y0Ope3HOro M pe3p0ooOpasyromero HWHCTpyMeHTOB. Ilpu Takom moiydeHUU
3aroTOBOK IIPUMECHSIOT TPEXKPATHYIO OCAJIKy C BBITSDKKOM. BaXkHO B Ipoliecce KOBKH
CTPOTO CJICAUTH 32 TEMIIEPATYpPHBIM PEKHUMOM, T.€. TEMIIEpaTypa HE JIOJDKHA OBITh
CJIUIITKOM BBICOKOM, B NMPOTHBHOM Cllydae HaOJIOJAIOTCS W3MEHEHUS B OKHCIICHHH
crany. Ilpu CiOWIIKOM Majoi TeMIlepaType MOTYT BO3HHUKHYTh JC(PEKThI B BHJIC
TPEIIKH U Pa3IOMOB.

He MeHee MpOM3BOIUTEIIEHON C TOYKM 3PEHHUS IMOJIYYCHHsS 3aroTOBOK JIJIS
HHCTPpYMEHTa SBJseTcs IntamnoBka. OHa I03BOJIIET MaKCHMAaJIbHO TMPUOJIM3HUTH
KOH(QUTYpaIMi0  TMOJYYCHHOW 3arOTOBKM K  pealibHOM  (opMe  PEeKyILIero
uHcTpyMeHTa. IllTamMmoBKa 3aroTOBOK OCYIIECTBIIIETCS B TopsueM Buae (Kak
MIPABHIIO, IS TIOJYUYCHUS PE3IOB U HAcaaHOTO MHCTpyMeHTa). IHOTIa OITyCKaloT U
XOJIOJHYIO IITAMIIOBKY JIJIi TIOJNyYEHHUs 3aroTOBOK HWMEIONINX, KaK TIPaBHIIO,
I0CKYI0 (hopmy (OTpe3HbIE pe3Ibl, THOKA JEP’KaBOK PE3IIOB, JUCKOBBIH HHCTPYMEHT
U T.J.).

[TpermyIiecTBa JIATOTO HWHCTPYMEHTA TIOJATBEPKIAIOTCS IPAKTUKON psina
3aBOJIOB. JIWTeHHAs TEXHOJIOTHS PEXYIIMX HMHCTPYMEHTOB pPa3BUBACTCS IIO
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CJIEIyIOLIUM HaIlpaBICHUSIM:
® JIUTHE IEJIbHBIX HHCTPYMEHTOB B CyXue (hOPMBI;
® JIUTHE MO BHILIABISEMBIM MOJEISM;
® OMMETANINYECKOE JINTHE;
® [[EHTPOOEKHOE JIBYXCIOHHOE JINTHE.

[IpenmyiecTBa TUTOTO HUHCTPYMEHTA 3aKITIOUAIOTCS B CJIEIYIOLIEM:

1. YMenbIieHHE pacxoga ObICTpopexylled cranu. Hampumep, Bec KoBaHOM
3aroToBKH HacagHou dpe3sl (90 MM paBeH 3,4 KT, BeC JIMTOM 3aroToBKH - 1,5 Kr, Bec
rotoBoit ¢pesbl 1,2 kr. COOTBETCTBEHHO, B CTPYKKY yxoauT 70% (2,2 xr) u 20% (0,3
KT).

2. OOCnanmas Ooyiee TOYHBIMH pa3MepaMH, JHUTOH HUHCTPYMEHT TpedyeT
MEHbIIEN TPYJOEMKOCTH MEXAHUYECKOW 00pabOTKH.

3. CTOMMOCTB JTUTOTO UHCTPYMEHTA HUKE, YEM KOBAHOTO.

4. Bce orxoabl OBICTpOpEXyIIEH cTaiav, Opak, W3HOUIEHHbIE MHCTPYMEHTHI
MOTYT OBITh TIOJHOCTBIO HCHOJB30BaHBl BHOBb JJISI HM3TOTOBJIEHUS HOBBIX
WHCTPYMEHTOB.

5. JlnuTenbHOCTh MPOW3BOACTBEHHOTO IMKJIA H3TOTOBJICHUS JIIOOOTO
MHCTPYMEHTA 3HAYUTEIBbHO KOPOUE.

JIutas cTaiab B KPYIHBIX CIUTKaX HE MOXKET UMETh BBICOKOW TBEPAOCTH, TaK
KaKk uMeeT rpyOyro neAeOypuUTHYIO CETKy. JTa CeTKa IMOSBISAETCS B pe3yJbTaTe
MEJIJICHHOTO OXJIAKICHUS M pa3pylIaeTcss OOBIYHO B pe3yJbTaTe€ MHOTOKPATHOM
KOBKH. [Ipu ObICTpOil KpHCTAUIM3AlMM CTPYKTYphl OBICTPOpPEXKYIUE cTanu Oosee
OJTHOPOJHBI W MEJIKO3EPHUCTh. MeXaHHMYeCcKhe CBOMCTBA TaKoOW cTajau OoJjee
BbicOKHEe. CTpyKTypa JIUTOM CTalM HACTOJBKO OnaronmpusiTHa, 4TO, HECMOTpS Ha
MPUCYTCTBHE B HEW JeAeOypUTHOM SBTEKTHKH, 3Ta CTPYKTypa OOecredynBaeT
HEO0OXOAMMYIO yIapHYIO BS3KOCTh. KOHEUHO, a0CoNt0THAs yAapHas BA3KOCTh JUTOTO
MHCTPYMEHTA HUXKE, YEM y KOBAHOTO, HO OHAa C M30BITKOM BBIIIE MUHUMAaJIbHOU
HEO0OXOAMMOM JIJIs1 pe3aHusl B TPOU3BOACTBEHHBIX YCIOBUSX.

CpaBHHBas OT/AENIbHBIE MMOKA3ATENH JUTOW U KOBAHOM OBICTPOPEXKYIIEH cTamu,
Jleb6enr u PoBHE N1eNatoT CJIENYIOIINE BIBOIBI:

1. Ilpu 01HOM M TOM K€ XMMHUYECKOM COCTaBE M TEPMHUUYECKOM 00paboTKe
KPaCHOCTOMKOCTH JINTON M KOBAHOM OBICTPOPEKYIIEH CTalli paBHOIICHHA.

2. Ilpu Bcex TpouMX PpaBHBIX YCJIOBUSAX (XMMHYECKUUA  COCTAaB,
TepMOOOPabOTKa, PEKUMBI PE3aHUS U JIP.) U3HOCOCTONKOCTD JTUTON OBICTPOPEIKYIIICH
CTaJIi BBIIIE, YeM KOBAHOM.

3. Bsi3kocTh TUTOM OBICTPOPEXKYIIEH CTaN HUXKE BSI3KOCTH KOBaHOM.

JIutas ObIcTpopexyIIas crajib, 00jagasi CBOEOOPa3HOM CTPYKTYpOd, UMEET B
CBOEM COCTaBE HE TOJbKO XPYIKYIO COCTABJISIOUIYIO (JIEAEOYpUTHYIO CETKY), HO U
Takylo (a3y, KOTopas B OIpPEACNICHHON Mepe 3allUIIAeT JIMTOM HMHCTPYMEHT OT
BBIKpalIuBaHus (TeMHas (asa).

CTOMKOCTh JIUTON OBICTPOPEKYIIEH CTald MOXKHO OOBSCHHUTH CIEAYIOIIUM
o0pa3oM: MPOYHBIM BeCbMa KPACHOCTOMKHUU ckeneT (cBeTias (a3a ¢ BKIHOYECHUEM
neneOypuTHONW IBTEKTUKH, HECyIMi Ha cebe BClo paboTy pe3aHus, MPOHWU3aH BO
BCEX HAMpaBJICHHUSIX OTHOCUTEIBHO MSTKOW cOCTaBisomen (TemHas ¢aza), KoTopas
NpUIAET PEeXYLIeMy JIE3BUIO BO BpeMs pabOThl HEOOXOAUMYIO 3JACTHYHOCTH U
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MPEAYNPEXKIAECT OT BBIKPAILIUBAHUS .

JIuTOM MHCTPYMEHT HE BCErjla MOKET KOHKYPUPOBATh C KOBAaHBIM (HaIrpumep,
IIPU U3TOTOBJICHUM TOHKHX MPOPE3HBIX (Ppe3, CTPOrajbHBIX U JTOJOEKHBIX PE3LIOB.
Heobxoaumo panbHeiiiiee ycOBEpPIICHCTBOBAHUE METOJIOB €r0 H3TOTOBJICHUS WU
HanOoJee MMPOKOE BHEPEHUE B TIPOMBIILIEHHOCTb.

3. OBBEKTHI U CPEJICTBA NCCJIELOBAHIA

O6bexTOM UCCJIEI0BAHUS SABIIFOTCS 4epTex IBYX JeTaneu
MHCTPYMEHTAJIBHOI'O ITPOU3BOJICTBA, 3aTOTOBKH KOTOPBIX MOJTYYaIOT: OJHY - JUTHEM,
BTOPYIO IOTaMIOBKOW. Jletanu MoOryT mnpuHaiIexaTe K J000H rpymnme
METaI000pabaThIBAIOIIETO UHCTPYMEHTA - K 3y0Ope3HOMY,
pe3rbooOpabaTeiBatomiemMy, dhpeepHoMy U T.1. Jletanin AOKHBI OBITH CpelHEN u
HIDKE CPEIHEN CII0KHOCTH.

4. 3AJAHUA U BBIITOJIHEHW A ITPAKTUYECKUX PABOT

WcxonHbIMU JaHHBIMU JIJIS1 BBITIOJTHEHUS PAOOTHI SIBISIOTCS:

1.Pabounii uepTek MHCTpYMEHTA (3arOTOBKA - TOKOBKA).

2.Pabounii uepTex MHCTPYMEHTA (3aroTOBKA - OTJIMBKA).

3.'omoBasi mporpamma BBINYCKa, THUN (CEpUHHOCTb) MPOU3ZBOJACTBA, €r0
OCOOEHHOCTH.

4.Yka3zaHue, Ha KaKW€ MOBEPXHOCTH MHCTPYMEHTA HA3HAYAIOTCS MPUIYCKU U
KaKHe pa3Mephl 3arOTOBKH MOJIEKAT PACUETY.

5.Cny>ke0HOe Ha3HAYeHUE UHCTPYMEHTa B METAIIII000paboTKe.

[locnenHee ucxoaHOE NaHHOE SBIsETCA HEe o0s3artenbHbIM. OHO obJierdaer
aHaIN3 KOHCTPYKIIMM WHCTPYMEHTa U, KaK CIIEJICTBUE, BHIOOP METO/JOB CPEJIICTB
MOJIy4YE€HHUs] 3arOTOBOK.

Wcxonupie manHple MOTYT OBITh 3aJlaHbl MPENOJAaBaTEIeM WU YCTaHOBJIEHBI
CTYAEHTOM MOCJIE COTJIACOBAHUS C MPENOIABATEIIEM.

OkoHYaTEeNBHO TMPUHATHIE WCXOJIHBIE JaHHBIC 005S3aTENbHO YKa3bIBAIOTCS B
MOSCHUTENIBHON YaCTU OTYETHON JOKYMEHTALINH.

B uCKIIOUMTENBHBIX Ciydasx JOMYCKAETCA BBbIAABATH YEPTEXK HA OJMH
MHCTPYMEHT, 3aTOTOBKa KOTOPOTO SIBJISIETCS JIMOO OTIMBKOM, TMOO MOKOBKOM. B 3TOM
clly4ae MHCTPYMEHT JOJKEH OBbITh BBIIIE CPEAHETO YPOBHS CIOKHOCTH.

5. TOPAIOK BBIIIOJIHEHUA PABOTDI

5.1.0CHOBHOE COJEP’)KAHUE YACTH 1
(IITAMITOBAHHASI 3ATOTOBKA)

PaccMoTpuM ero Ha nmpumepe HHCTPYMEHTA - IIeBepa .

Onpenenuth MNPUIYCKH CIEAyeT Ha Bce oOpalaThiBaeéMble IOBEPXHOCTH,
KpOME€ OTBEpCTHs, TaK KaK HX JOCTaTOYHO Majo, a OTBEpPCTUE B IIpolecce
IITAMIIOBKH HE (POPMUPYETCH.



5.1.1. AHanu3 KOHCTPYKIMU IIEBEPA U BHIOOP crioco0a MoJIy4eHHs] TOKOBKU

NHcTpyMeHT, mojasiexaliuii U3rOTOBJICHHIO, MPEACTaBIsSeT co0Oi 1eBep ¢
MoayieM m = 1,5 MM u unciiom 3yObeB zZ = 24. OH UMeeT CTYNHILY, CAMMETPUYHYIO
OTHOCUTEJILHO 3y0UYaTOro BEHIa, U IIEHTPAIbHOE TTaJKOE OTBEPCTHUE.

VYcenosHoe o6o3nauenue mo 'OCT 1643-81 7-6-6-/1.

Mupuna 3yduatoro Benua hl = 15h10. duamerp nmocagounoro orsepctust D3
= 10H6.

Martepuan geranu - ctanb mMapku PO6MS T'OCT 19265-73. annast craib
MOJIBEPraeTcs B MPOLECCE U3TOTOBIICHUSI HHCTPYMEHTA TEPMO0OOpabOTKE.

YuuThIBasi CEpUMHBIA XapaKkTep MIPOU3BOJICTBA LIEBEPA, UCIIOJIB3YEM ITOKOBKY,
MITAMITYEMYI0 Ha KpPUBOIIMIIHOM TOPSYEIITAMIIOBOYHOM TIpecceé B OTKPBHITOM
mramne. Harpes 3aroToBok - HHTYKIIMOHHBIM.

Pacuet npousBoaum B coorBercTBuu ¢ ['OCT 7505-89 /1/.

Jlnia nanpHeinne paboTel HEOOXOUMO PacCUUTaTh CIEAYIOLIUE Pa3MEPHI:

D2=(1,2..1,5)*D3=1,5*D3=1,5*10=15 mMm

Dl=m*z=1,5%24=36 Mmm

Da=m*(z+2)=1,5%*24+2)=39 mm

h2=1,6*hl=1,6 *15=24 mm

5.1.2. OITPEJAEJIEHUE MACCBI UHCTPYMEHTA

Ecnmn Macca wHCTpyMEeHTa HE yKa3aHa Ha dYepTeXe, TO €€ HEeoOXOIMMO
paccuutath 1o popmyie:

Mu = Vu *p, rne Vu - 00beM HHCTPYMEHTA,
p = 8,2 r/em® - mnotHOCTH cTam P6MS5.

Jlist onipenenienus o0beMa MHCTPYMEHTA €ro HYKHO Pa30UTh Ha OTIEIbHBIC
r€OMETPUYECKUE MPOCThIe YacTH. J[Jisi paccMaTpuBaeMoro IieBepa TaKUMH YaCTAMHU
Oynyt Bener; 1, crynuna 2. Cuutas o0beM BHAAMHBI 3y0YaTOro BEHIIA MPUMEPHO
paBHBIM 00beMy 3y0a, MOKHO TPHUHSTH HAPYXHBIA TuameTp BeHuna D1 paBHbIM
TUAMETPY JCIUTEIIbHON OKPYKHOCTH.

Torma o0ObeM BeHIA:

V1=[3,14* (D12- D2?) * h1]/ 4 =[3,14 * (36% - 15%) * 15]/ 4 =12617,42 mM°.
OOBEM CTYITUIIBI OTIPEACISICTCS TI0 3aBUCUMOCTH:
V2 =[3,14* (D22-D3?) *h2] /4 =[3,14 * (15 - 10) * 24] / 4 = 2356,2 mm°

O0BeM geTanu:

Va=VI1+V2=1261742+ 2356,2 = 14973 mm® = 14,973 cm®

Macca neranu:

Mn=14,973 *8,2=1221=0,122 xr

5.1.3. OIIPEJIEJIEHUE OPUEHTHUPOBOYHOM PACYETHOI MACCHI
I[TOKOBKMU IIEBEPA
OpHEHTHPOBOYHYIO BEIMIMHY PACUCTHOW MAaCChl TOKOBKH MOKHO OIPEICTUTh
o ¢opmye /1/



Mmp =Mng * Kp,
rae Kp - pacuernsiit koapdunuent /1, ¢.31, tadbn. 20/. [{nsg mMoKoBKH mIeBepa
npunumaeMm Kp = 1,7; torna
Mmp = 0,122 * 1,7 =0,2074 xr

5.1.4. HASBHAYEHHME KIIACCA TOYHOCTH ITOKOBKH

Kimacc TouHOCcTM  Ha3Hayaercss B 3aBUCUMOCTH  OT  BBIOPaHHOTO
Ae(OpMUPYIOLIETO O00OPYJIOBaHHUSI W TEXHOJOTHYECKOTO TMpoIecca MOIydeHHUs
MOKOBKH MO JTaHHBIM cTaHiapta /1/. [lokoBka, momy4aemasi OTKPBHITOM IITaMIOBKOM

Ha KPHUBOIIMITHOM TOPSYEIITAMIIOBOYHOM IPECCE, COOTBETCTBYET KJIACCY TOYHOCTH
T4 /1, c.28, Tabn.19/.

5.1.5. OIPEJEJIEHUE I'PYIIIIBI CTAJIM ITOKOBKU

[Ipu Ha3HAYEHUU TPYIIBI CTAIA ONPEICISIONIUM SBISIETCS CPEeIHEE MAaCCOBOE
CoJiepKaHuEe yriiepoia W Jerupymoomux aemeHToB (Si, Mn, Cr, Ni, V, W).
MarepuanoM mieBepa SIBISETCS OBICTPOPEXKYyIas MWHCTpYMEHTalbHas ctaib POMS.
Cornacao I'OCT 19265-73 ona conepxur 0,84 - 0,92% yrnepona, 0,5% kpemuus,
0,5% mapranna, 3,8 - 4,3% xpoma, 5,7 - 6,7% Bonsdpama, 1,7 - 2,1% Banamus, 4,8 -
5,3% mommb6aena, 0,4% HuUKes.

Cpennsia nons yriepona cocrapisgeT 0,88%, a cymmapHas 1051 JETUPYIOIINX
AIIEMEHTOB:

0,5%Si + 0,5%Mn + 4,05%Cr + 6,2%W + 1,9%V + 5,05%Mo + 0,4%Ni = 18,6%

CorunacHo Ta6a.1 /1, c.8/ crans POMS oTHOCHTCS K Tpynne M3.

5.1.6. OITPEJEJIEHUE CTEITEHU CJIO’KHOCTHU [TIOKOBKHA

CreneHp CIOXHOCTH SIBIISIETCA OJHOM W3 KOHCTPYKTHBHBIX XapaKTEPUCTHUK
¢opMbl 1OKOBKUM. OHa oOIpeaenseTcss IMyTeM BbIYUCICHUS OTHOLIEHHS MAacchl
MOKOBKM Mmp kK macce reoMerpudeckoil ¢urypsl M@, B KOTOPYIO BIHUCHIBACTCS
¢dopma noxoBku. Ilpu ompeneneHun pasMepoB OIMUCHIBAIOIIEH TMOKOBKH (PUTYpHI,
cineayer yBenuuuBaTh B 1,05 pa3za nuHeiiHble pa3mepsl netanu. ['eomerpuueckas
¢durypa, onuceiBaromas Jeraib, JAOHKHA ObITh MO 00beMy (M, CIEelI0BATENbHO, IO
Macce) MaKCUMaJIbHO MTPUOJIMKEHA K JETaNH.

Jlist 1meBepa B KauecTBe OMNUCHIBAKOMIEH (UIypbl NpUMEM LWIHHIAP C
IUaMETPOM OCHOBAHUSI:

Da *1,5=39 * 1,05 =40,95 mm
Y BBICOTOM:
h2 * 1,05 =24 *1,05=25,2 mm

Macca ¢urypsr:

Mo = [p * Pi * 40,952 * 25,2] /4 = 0,272 kr

Otnomenne  Mnp / Md = 0,2074 / 0,272 = 0,7625.

Takum 00Opa3oM, CTENEHb CIOXKHOCTH OKOBKH IIEBEPA COOTBETCTBYET IPYIINE
C1/1,c.30/.



Kondurypanus moBepxHOCTH pazbeMa IITaMIa IUIOCKas, MOITOMY IMOKOBKa
oTHocuTcsi kK kareropuu " Il ". IlmockocTh pasbemMa yA0OHO PacCIOIOXKHUTh
NEPHEeHANKYJIIPHO OCHU IIEBepa nocepeanHe 3y0uaToro BeHIa.

5.1.7. OIPEJEJIEHUE NUCXOJHOI'O NHJEKCA

HNcxomHbld WHIOEKC - O3TO YCJIOBHBIM II0KA3aTe€llb, YYUTHIBAIOIIMKA B
0000IIIEHHOM BHUJE CYMMY KOHCTPYKTHMBHBIX XapaKTEPUCTHK MOKOBKU. VICXOTHBIM
MHJIEKC OMPENEIIeTCs] B 3aBUCUMOCTH OT MAacChl, MapKH CTAJIM, CTETIEHU CJIIOXKHOCTHU
1 KJIacca TOYHOCTH MOKOBKH. JIJis onipeaenenus ucxoaHoro uHaekca /1, ¢.10, tadm.2/
B rpade "Macca mOKOBKH" HAXOIAT COOTBETCTBYIOIIYIO JaHHOM Macce CTPOKY H,
CMEIAsICh MO TOPU30HTAIM BIPABO WM MO YTOIIIEHHBIM HAKJIOHHBIM BIIPABO BHU3
70 TEPECEUYCHUs] C BEPTUKAIBHBIMU JIMHUSIMH, COOTBETCTBYIOIIMMHU 3aJaHHBIM
3HAQYEHUsIM Tpynmbl crtanu M, crenenu cioxkHoctn C, um kiacca ToyHoctH T,
yCTaHABJIMBAIOT UCXOIHBIN UHACKC. ICXOIHBIN MHIEKC TOKOBKY IieBepa - 9.

[Ipunyck Ha MeXaHMYECKYH0 0O0pabOTKy COCTOMT U3 JBYX CJaraeémbix -
OCHOBHOT'O OJHOCTOPOHHETO MPUIYCKA U JOTOJHUTEIBHOTO PUITYCKA.

JIOTIOTHUTENBHBIA  MPUIYCK YYWUTHIBAET OTKJIOHEHHS (OPMBI TTOKOBKH.
BennunHa mnpumnycka Ha3HA4yaeTcd Ha OJHY CTOPOHY HOMHUHAIIBHOTO pa3Mepa
MOKOBKU. ClieyeT cuuTaTh, YTO pa3MEPbl Ha MOKOBKY MPOCTABIEHBI OT MCXOJHBIX
(4epHOBBIX) 0a3 MexaHUUYeCcKoil 00paboTku. YepHOBBIE 0a3bl BHIOMPAIOTCS Ha OCHOBE
pEeKOMEHJAIM  TEXHOJIOTMU  MAIIMHOCTPOCHMS, HUCXOAS M3  PEIIaeMbIX
TEXHOJOTUYECKUX 3a]1a4.

JUisi TOKOBKM II€BEpa B KauyecTBE YEPHOBOM 0a3bl 11es1eco00pa3HO BBHIOPAThH
Topel cTynuibl A. B 3ToMm ciiyuae Bce 0ceBble pa3Mephbl Ha MOKOBKY IIeBepa OyayT
MPOCTABJICHBI TaK K€, KaK Ha YepTexKe JeTalu.

5.1.8. OIIPEJEJIEHME OCHOBHbBIX OJHOCTOPOHHHUX ITPUITY CKOB

OcHOBHBIE MPUTTYCKM HA MEXaHUYECKYI0 00pabOTKy OmpenensitoTcs mno 1admn.3
/1, ¢.12 - 13/ B 3aBUCUMOCTH OT HCXOHOTO MH/IEKCA TOKOBKH, INHEHHBIX Pa3MEPOB U
mepoxoBaToctd moBepxHoctu getanu. lllepoxoBatocTs moBepxHOCTH B Tabi.3
ompeseneHa Kak cpeaHee apudmeTrndeckoe oTkIIoHeHHE mpodus - Ra.

OcCHOBHBIC MPUITYCKU HAa 00pabOTKYy HMIIMHAPUUECKUX MOBEPXHOCTEH IIeBepa
COCTABJISIIOT:

1) nns muamerpa 39 mm (Ra 0,63) - 1,5 mmM;

2) nns nuametpa 15 mum (Ra 2,5) - 1,3 mm;

OcHOBHBIE NPUITYCKHA Ha 00pabOTKY TOPIIEB TOKOBKH COCTABIISIOT:

1) nnsa Topues crynui A u b (cM. puc.5) - pazmep 24 mm; mepoxoBarocts Ra
2,5-1,3 mm;

2) nns topua BeHua B - pazmep 4,5 mm; mepoxoBarocts Ra 2,5 - 1,3 Mm;

3) nist Topua BeHna I - pazmep 19,5 mMm; mepoxoBaTocts Ra 2,5 - 1,3 Mwm;

5.1.9. OITIPEJAEJIEHUE JOITIOJIHUTEJIBHOI'O ITPUITY CKA



JIOTIOTHUTENBHBIC MPUITYCKA YYUTHIBAIOT OTKIOHEHHS (DOPMBI TOKOBOK, T.C.
CMEIICHUE TIOKOBOK, M30THYTOCTh, OTKJIOHEHHE OT IUIOCKOCTH M TPSIMOJIMHEHHOCTH,
MEXKIICHTPOBOIO M MEKOCEBOTO PACCTOSHHUS, YIVIOBBIX pa3MepoB H T.I. OHH
OTIPEIEIAIOTCS MCXO0Msd W3 (POPMBI MOKOBKHM M TEXHOJIOTHMH €€ HW3TOTOBJICHHS, B
3aBHCUMOCTH OT KJjacca TOYHOCTH IIOKOBKH, €€ MacChl U (OPMBI TOBEPXHOCTH
pa3bema mtamna /1, ¢.14 - 16, Tabn.4 - 6/.

JIoTIOTHUTEIBHBIC TIPUITYCKH Ha 00pabOTKYy IIeBEpa, YIUTHIBAIOIIHC:

1) cmemenre MOBEPXHOCTH (TJIOCKOCTH) pazbema mmramna - 0,1 mMm /1, c.14,
Tabm1.4/;

2) oTKJIOHEeHHE OT ItockoctH - 0,3 mm /1, ¢.14, Tabm.5 /.

Halinmennpie 3HaYCHWS TPHUITYCKOB TO3BOJISIOT TPOW3BOAUTH MOAPOOHYIO
pa3pabOTKy TEXHOJIOTHH MEXaHMYECKOW 00pabOTKHM MOBEPXHOCTEH IETalu, a TaKKe
HETIOCPEICTBEHHO TMPOEKTUPOBATh 3arOTOBKY JETalIHM, B YaCTHOCTH, OIPEACIISTH
pa3Mephl MOKOBKH.

5.1.10. PACHET HOMHNHAJIbHbBIX PASMEPOB ITOKOBKH

Omnpenenenre HOMUHAJIBHBIX PAa3MEPOB MOKOBKU MPOU3BOAUTCS 1O pa3Mepam
TOTOBOM JETalld C y4E€TOM IPHUIYCKOB HAa MEXaHUYECKYyI0 0OpabOTKy M HAIyCKOB.
Hamyck - 92TO JIONMOJHUTENBHBIM CJOW MeTalyla Ha o0pabaTbiBaeMbIX WM
HE0OpabaThIBAEMBIX IMOBEPXHOCTAX ITOKOBKH, OOYCIIOBJIEHHBIM INITAMIOBOYHBIMH
YKJIOHAMHU, HEOOXOAMMBIMHU JJIsi obOnerdeHusi GopMUPOBaHUs TOKOBKH. Bemmumna
HaIycKa 3aBUCUT OT IITAMIOBOYHOIO YKJIOHA, pa3MepoOB MOBEPXHOCTH, HA KOTOPOM
3aJjaeTCsl HAMyCK, M OMpEeIeNseTcs B KaKIOM KOHKPETHOM CiIy4ae Ha OCHOBE
PacUE€THOMN CXEMBI.

B paccmatpuBaemoii pabote 1omycKaeTcss He OnpeiessaTh BEIUYMHbBI HAITyCKOB
(IO coTJIacOBaHMIO C PYKOBOJIUTENIEM) U PACCUUTHIBATH JIMHEWHBIE Pa3Mephbl TOKOBKU
0e3 ux ydera. JInHeitHbIE pa3Mephl MOKOBOK pa3periaeTcsi OKPYIisTh ¢ TOUHOCTHIO
1o 0,5 MM.

JnameTrpasibHbIe pa3Mephl MOKOBKH :

1) muametp Bena Da:

39+ (1,5+0,1) *2=42,2 mm; npuauMaem 42,5 MM
2) nuametp cTynuisl D2:
15+(1,3+0,1) *2=17,8 mm; mpuHuMaeM 18 MM

OceBble pa3Mepsl MIOKOBKH:

1) pacctostnue ot 6a3zoBoro Topua A a0 topua b:

24 +(1,3+0,3) + (1,3 +0,3) = 27,2 Mmm; npuHUMaeM 27,5 MM

2) paccTostHuE OT 6a30BOro Topua A o Topia B:

45+ (1,3+0,3)-(1,3+0,3)=4,5Mm
3) pacctosiHmEe OT 6a30BOTO TOpIia A 10 Topuia BeHma [
19,5+ (1,3+0,3)+ (1,3 +0,3) =22,7 mM; npuHUMaeM 23 MM

5.1.11. HASBHAYEHUE AOITYCKOB HA PA3MEPBI IIOKOBKH

I[OHYCKI/I U JOO0IIyCKACMBIC OTKJIIOHCHUS JIMHEHWHBIX pasMEpPoOB ITOKOBOK
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YCTaHABIMBAIOTCS B 3aBUCUMOCTU OT HCXOJHOTO MHJAEKCAa U pa3MepoB MOKOBKH /1,
c.17, 1a6n.8/. JlomyckaeMble OTKJIOHEHUSI BHYTPEHHHUX Pa3MEPOB MOKOBOK JOJKHBI
yCTaHABIMBAThCA C OOpaTHbIMU 3Hakamu. i1 pa3MepoB, HE SBISIOIMIMUXCS HHU
OXBaThIBAEMBbIMU, HU OXBATHIBAIOIIMMH, BEPXHEE W HUKHEE OTKJIOHEHHUS DPaBHBI
MOJIOBHHE T0JIs1 totrycka /1, ¢.16, m.5.2/.

Ha mpaktuke ObIBalOT ciydyad, Korjga HE BECh M30BITOYHBIA METall
BBITECHSIETCS M3 TMOJOCTU IITaMIla B OOJIOWHYIO KaHABKY U TOJIOBMHBI IIITaMIla HE
CXOMSTCS TOJHOCTBIO. B 3TOM ciydyae MOKOBKa OKa3bIBAE€TCS HEAOIITAMIIOBAHHOM,
T.€. B HaIlpaBJICHUH, IEPIICHANKYJIIPHOM IMOBEPXHOCTH pa3bheMa ITamIia, OHA UMEET
pa3Mepsbl O0JIbIINE 3aJaHHBIX.

Jlomycku W JOIMyCKaeMble OTKJIOHCHWSI, YYUTBHIBAIONINE HEIOIMITAMIIOBKY
YCTaHABIMBAIOTCS MO0 HAMOOJBIIEMY U3 3THX Pa3MEPOB U PACHPOCTPAHSIIOTCS Ha BCE
OCHOBHBIE pa3Mephl B TOM ke Hamnpasienuu /1, c.16, m.5.3/.

JIiist TnaMeTpanbHBIX pa3MEpPOB MOKOBKH IIEBEpa UMEEM:

nuamerp 42,5 + /o5 Mmm; nuamerp 18 + %8/ o4 Mm.

JUist  OoCeBbIX pa3MEpoB TOKOBKM IIeBepa JIOMYCKH U OTKJIOHEHHUS
OTIPEEISAIOTCS PA3ITUYHO.

Paszmep 6,5 MM cBsa3bIBaeT 0a30BBIi TOPEI] ¥ TOPEI] BeHlla B, T.e. moBepXHOCTH,
KOTOpbIE HE SIBIIAIOTCS HM OXBAaThIBAEMBbIMU, HU OXBATBHIBAIOUIUMH, a TPU H3HOCE
mTamMna CMENIAloTCs B OJIHOM HampaBieHuu. llostomy nns pasmepa 6,5 M
OTKJIOHEHHSI paBHBI MTOJIOBUHE TIOJIS IOMYyCKa, T.€.

4+ 0’5/_(),5 *1=4+05 0,5 MM.

Ha pa3smepsr 27,5 MM 1 23 MM BIHSET HEAOIITAMIIOBKA, T.K. KAXKIBIA pa3zMep
CBSI3BIBACT MTOBEPXHOCTH, (DOPMUPYIOMIKECS B Pa3HBIX MOJIOBUHAX mITaMiia. [loatomy
Ha o0a pa3Mmepa yCTaHaBIMBAIOTCSA OJMHAKOBBIE  OTKIOHEHHsS, KOTOPHIC
OTpeneNstoTes 11 Hanbomwiero (27,5 MMm) pasmepa, T.€. :

275+ 08/ 0,4 MM; 23 + 0’8/-0,4 MM.

5.2. OCHOBHOE ITOJIOXKEHUE YACTU 2
(JIMTASI 3ATOTOBKA)

Paccmotpum ero Ha mpumepe Jgetand (MHCTPYMEHTA) - METYUK (CM.
puc.5.2).IlpousBoacTBo MeT4HKa - cepuiiHoe. [Ipunycku cieayeT onpeneauTs Ha Bce
oOpabaTbIBaeMble TOBEPXHOCTH.

5.2.1. AHAJIN3 KOHCTPYKIHMU KOPITYCA 1 BbIBOP CITOCOBA
[10 JIYVUEHUA OTJINBKA

JleTanb, mojyuiexanias U3roTOBJICHUIO, OTHOCUTCS K MPOCTEUIINM KOPITYCHBIM
netansiM. OHa TMpefocTaBisieT cCoO0M NUIUHAP C IEHTPAIBHBIM BEChbMa TOYHBIM
(D42H7) umnmuaapoM u ocHoBanmeMm. Ha tunmHzape umeercs pe3bOOHApe3HbIC
rpedenkn. OO6paboTKe MOJJICKHUT TaK)Ke XBOCTOBUK MeTyuka .IlosTomy mMMeHHO Ha
HUX Clie[yeT Ha3HayaTh MPOMUCKH HA MEXaHMUECKYI0 00paboTKy. ["abapuThl getanu
- M16x100 mm.

Marepuan aetanu - ctainb 9XC mo 'OCT 5950-73. 3aroToBka kopmyca OyaeT
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M3TOTaBIMBATLCS  JIMThEM B  [ECUAHOIJIMHUCTBIE TOJCYLIEHHBIE U CyXHe
HEOKpalleHHbIE (YOPMBI.

5.2.2. HASBHAYEHHME TOYHLIX ITAPAMETPOB OTJIMBKHA

Hopwmbr Tounoctu mo I'OCT 26645-85 /2/ ycranaBiuBaioT Ha OTJIMBKY B
L[EJIOM, €€ OTAEJIbHbIE MOBEPXHOCTH U Pa3MeEPbl. TOYHOCTh OTJIMBKHU XapaKTEPU3YETCS
KJIACCOM pa3MEpPHON TOYHOCTH, CTEMEHBIO KOPOOJIEHUS, CTENEHBIO TOYHOCTH
ITIOBEPXHOCTEN, KJIIACCOM TOYHOCTH MACCBI.

Jlis Ha3Ha4YeHHs] TPUIMYCKOB HEOOXOIMMO YCTAaHOBUTH KJacC pa3MepHOM
TOYHOCTH OTJIMBKH /2, ¢.32, Tabn.9/, crenens kopobnenus /2, c. 36, tabn. II/. Ilo
Tabn. 9 /2/ oTnMBKaM B TMECYAHO-TJIMHUCTBIC TOJICYIIEHHBIE U CyXHe (OpPMBI U3
JIETMPOBAHHOM CTaJId C HAauMOOJBIIMM radapuTHBIM pa3MepoM cBbiie a0 100 mMm
COOTBETCTBYET 7# -11if kiaccel pa3mepHoit TouHoctd. C yuerom npumedanus I /2, c.
34/ nns MpOCTHIX OTIUBOK CIIEYET MPUMEHSITh MEHbIIICE 3HAUYCHUE, a JJIsl YCIOBHI
MEXaHU3UPOBAHHOI'O CPEOHEro IMPOM3BOJACTBA - cpeaHue 3HadyeHusa. [loatomy
YCTaHABIIMBAEM JIJIS1 OTJIMBOK KOpITyca 7-i KJlacC pa3MEPHON TOUYHOCTH.

[To Ttabn. Il /2/ nns BbIIEyKa3aHHBIX YCIOBUM TOYHOCTH IOBEPXHOCTEM
OTJINBKU MOKET COOTBETCTBOBATH / CTEIICHMU.

5.2.3. OIIPEJAEJIEHHUE PAJIA ITPUITY CKOB OTJIMBKHU

B Tabn. 14 /2, c. 43/ nsaTHagnaTodl CTENEHU TOYHOCTH TIOBEPXHOCTEU
COOTBETCTBYIOT 2-5 psiibl NPUITYCKOB. [ OTIMBOK W3 JIETUPOBAaHHOW CTalu Ha
ocHOBe npumeyanus [ /2, ¢. 43/ mpumMeHsieTcsl 3HaYeHHEe HOMepa psijia MPUITYCKOB - 3.

5.2.4. OITIPEJEJIEHME ObILIMX JOITYCKOB 2JIEMEHTOB OTJIMBKU

OO0muii JOMyCK AJE€MEHTa OTIMBKH ATO KOMILJIEKCHBIM JIOIYCK, BKIIFOYAOITUN
JIOMYCK pa3Mepa OT TMOBEPXHOCTH JO HYEPHOBOW TEXHOJOTUYECKONW 0a3pl U
HE3aBUCUMO Ha3HAYCHHBIC JOMYCKH (POPMBI M PACIOJIOXKEHUS PacCMaTPUBAEMOM
MTOBEPXHOCTH.

Jlonycku pa3MepoB OTJIMBKH Ha3HauaroTcs mo tadm. I ¢ yuerom m.2.1, 2.2, /2,
c. 3/, TO €cTh C y4eTOM TOro, Kak oOpa3yloTcsl 3JEMEHThl OTJIIMBKA B JIMTEHHOU
dhopme.

Pasmep ornuBku L1 oOpasyercss nBymsi mosryopMamMu W JIONMYCK Ha HETO
YCTaHABJIMBAETCSI COOTBETCTBYIOIIUM 7-MY KJIACCy pa3MEpHON TOUHOCTH;

TL1 = 0,8 mm.

Pa3zmep oTnmBku nHCTpyMeHTa L oOpasyercs ogHoM mosydhopMol, a 1uameTp
D u DI1- ogauM cMmexHbIM. {711 Takux pa3MepoB TOYHOCTh MOBBIMIAETCS HA 1 U 2
kiacca. [losToMy ucnonb3yem sl onpeneneHus AOMYCKOB 9-i Kiacc pa3MepHOU
touynoctu. Coriacuo tadi. 1 /2, c. 3/

TL =1,0 mm; TD=TD1 = 0,8 mm.

5.2.5. OIIPEJEJIEHME OBLIMX ITPUITY CKOB
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OO6mue NpuUIyCKH Ha3HA4aroTcs Mo craHaapty /2, c. 10, tabn.6/ Ha cTOpoHY
b depeHIpOoBaHHO HA KaXIyI0 00padaThIBaEMyI0 TOBEPXHOCThH OTJIMBKH.

[Ipunyck Ha3HavaeTcs B 3aBUCMMOCTHM OT psja TPUIIYCKa, BHUAA
OKOHYATEIbHONM MEXaHWYEeCKONM O0OpabOTKM JIaHHOW MOBEPXHOCTH M BEIMYUHBI
o0111ero J0IycKa.

[Ipu Ha3HAYEHUU MIPUITYCKOB HA TOBEPXHOCTH BpalICHUs U POTUBOIOJIOKHON
MOBEPXHOCTH, KaXJas W3 KOTOPBIX SBISETCSA TEXHOJOTHYECKOW 0a30ii mpw
0o0paboTKe Npyro#l, cieayeT yCTAaHOBJIICHHBIC pPAaHEE 3HAYCHHUS OOIIMX JOITYCKOB
YMEHBIIUTH B JBa pasa /2/.

Ha BenwumHy nmpuirycka oka3pIBaeT BIMSHUE U YPOBEHb TOYHOCTH 00pabOTKH,
KOTOpast onpeaensercs mo 1adin. 15 /2, c. 44/ u MoxeT ObITh TOHMKCHHBIM, CPEIHUM,
MTOBBINICHHBIM B BBICOKUM. [Ipy cpeHeM ypoBHE TOYHOCTH MPHUITYCK BBIOMPACTCS U3
CTpOKH Taba. 6 /2/, COOTBETCTBYIOIIEH YCTAaHOBJICHHOMY paHee 3HAYEHUIO OOIIETro
JIOITyCKa.

[Ipu MOBBIIIEHHOM WJIM BBICOKOM YpPOBHE MPUITYCK CJEIYET BBHIOMpPATH U3
CTPOKH, PACIOJIOKEHHOU B Ta0y. 6 Ha 1 WK 2 CTPOKH BBIIIE, YEM CTPOKA CPEIHETO
YPOBHS, a TIPU MOHWYKEHHOM - Ha 1 CTPOKY HUXKE, YeM CTPOKA CPEIHETO YPOBHSI.

Jist  paccMaTpyBaeMOTO HMHCTPYMEHTA YCTAaHABIIMBACTCS  MMOHUKCHHBIM
YPOBEHb TOYHOCTHU, COOTBETCTBYIOIIMI 00pabOTKe HAa HEaBTOMATHU3UPOBAHHOM
000pynoBaHuM (CTAHKHU C PYYHBIM YIIPABICHHEM ) HOPMAJIbHOW CTENEHU TOYHOCTH /2,
c. 44, Ta6m. 15/.

Cornacno Ta6i. 6 /2, c. 12/ ¢ yuerom 1.4.2.(2,c.7)

Z1=0,5*TD=0,5*0,8 =04 mm;
72 =0,5*TD1=0,5* 0,8 = 0,4 mm;
73 =TL1=0,8 mm;
Z4=TL=1,0 mm.

5.2.6. PACYHET PASMEPOB OTJIMBKI

HomunanbeHble pa3zMepsl ONpeAessatoTcs, Kak:
Dl=dl+2*Z7Z2=12,5+2*0,4=13,3 Mmm;
D=d+2*Z1=16+2%*0,4=16,8 mvm;
L1=11+74+7Z3=35+1+0,8=236,8 mm;
L=1+2*Z4=100+2*1=102 mm.

Cranpapt /2, c. 4, n. 2.11/ ycTraHaBIMBaeT CUMMETPUYHOE PACIOJIOKEHUE
MoJIeH JTOMyCKOB OTHOCHUTEIHPHO HOMHUHAJA, TO €CTh BEpXHEE M HIKHEE OTKIOHCHHUS
MMEIOT pa3InuHbIe 3HaKM (BepxHee - "+", HikHee - '-") 1 OAMHAKOBYIO a0COJIIOTHYIO
BeIMUMHY. Torja ¢ yaeToM OTKIOHEHUN pa3Mephl OTIMBKU KOpITyca:

D1 =13,3 +/- 0,32 mm;
D =16,8 +/- 0,32 mM;
L1 =236,8 +/- 0,4 mm;

L =102 +/- 0,5 mm.

5.2.7 OIPEJEJIEHUE MACCBHI OTJIMBKI
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Macca oTiuBKY onpeAeseTcs 1o Gopmyiie:
M=V *p,
rae V - 00beM UHCTpYMeHTa; p = 7.85 r/cm? - mnotHOCTh ctamu 9XC.
V=n*D?*L1/4+ n*D12* (L- L1)/ 4 = (n/4) * [D?** L1+D12* (L- L1)] =
=(n/4)*[16,82* 36,8 + 13,32* (102- 36,8)]=17352 Mm_52 = 17,352 mm?
M=V *p=17,352*7,_85=136,2T.

Kiacc Tounoctu Maccel otiimBkM /2, Taba.13/ mMaccor 10 1 Kr., MOJTyYeHHBIC

JUTHEM B KOKHUJIb 0€3 ITeCUaHbIX CTEP)KHEH COOTBETCTBYET ST.

5.2.8. IEPOXOBATOCTbD ITOBEPXHOCTHU OTJIMBKU

[IIepoxoBaTOCTh MOBEPXHOCTU OTIUBKU /2, Tabm.12/ Ra <= 8 Mkm, 4TO
cootBeTcTBYeT RZ40.

Tounocts otnuBkwu : 71-0-7-51 TOCT 26645-85.

TpeboBaHus K TOUHOCTH U PACIIOIOKEHUIO MOBEPXHOCTENH HE HOPMUPYIOTCSL.

B 3axmroyenun paboThl CieAyeT cliefaTh BBIBOJIBI O MOJYYEHHBIX 3HAYCHUSIX
MIPUITYCKOB M YCTAHOBJIEHHBIX pa3dMepax 3aroTOBOK M JIONMyCKAaX Ha HHUX. YKa3aTh
JIOCTOMHCTBA W HEJOCTAaTKW WCIOJIb30BAHMS TaOJMYHOTO Crocoba Ha3HAuYCHUS
MIPUITYCKOB U pa3MEpPOB 3arOTOBOK.

6. YKA3ZAHINA 110 OOOPMIIEHNIO OTYETA

Otyer wm3naraercss B OOBIYHOM YUYEHHMYECKOM TeTpagu oObeMoMm 12 JHCTOB.
OT4eT COCTOMT U3 TEKCTOBOM YacTH, HEOOXOAMMBIX PHCYHKOB M BKIIIOYAET
0043aTeNbHO CAEAYIOIINUE Pa3IEbl.

Yacte 1.1llTaMnoBaHHBINA UHCTPYMEHT.

1.cxonHble JaHHbBIE I PACUETOB.

2.AHanu3 KOHCTPYKIIMU HHCTPYMEHTA CO IITAMIIOBAHHOM 3ar0OTOBKOU U BHIOOP
croco0a MoJy4eHHsI TTOKOBKHU.

3.0mpenenenre NpUITyCKOB Ha 00pabOTKY MOKOBKH.

3.1.0npenenenre Macchl HHCTPYMEHTA.

3.2.0npeaeneHre OpUeHTUPOBOYHOM pacueTHON MAacCChl TOKOBKH.

3.3.Ha3naueHue kinacca TOYHOCTH MMOKOBKH.

3.4.Onpenenenue rpynimbl CTAIA MOKOBKH.

3.5.0mnpenenenne CTENEHU CIOKHOCTH MOKOBKU U KOH(UTYpaIuu
MOBEPXHOCTHU pa3zbeMa IITaMIIa.

3.6.0npeneneHne UCXOAHOTO UHIEKCA.

3.7.0npeneneHrne OCHOBHBIX OJTHOCTOPOHHUX MPHUITYCKOB.

3.8.0npeneneHue NOMOJHUTEILHOTO IPUITYCKa.

4.PacyeT HOMHUHAJILHBIX Pa3MEPOB MOKOBKH.

S.Ha3HaueHune q0IyCKOB Ha pa3MepPhl TOKOBKU.

Yactp 2.JIuTOI UHCTPYMEHT.

1.McxonHble JaHHBIE ISl paCYETOB.

2.AHanu3 KOHCTPYKIIMU HHCTPYMEHTA C JINTOM 3arOTOBKOW U BBIOOp criocoba
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MOJIyYEHHUSI OTIIUBKH.

3.0mnpeneneHue NpUIyckoB Ha 00pabOTKy OTIMBKH.

3.1.Ha3HaueHue TOUYHBIX MAPAMETPOB OTIUBKH.

3.2.0npeneneHue psa NPUIyCKOB OTIIMBKHU.

3.3.0npenenenue oOIUX TOMYCKOB JIEMEHTOB OTJIMBKHU.

3.4.0npenenenre BUa OKOHYATEIbHOW MEXaHUYECKON 00pabOTKU AJIEMEHTOB
OTJIUBKH.

3.5.0npenenenue oOUX NPUITYCKOB.

4.Pacyet pa3MepoB OTJIUBKHU.

7. KOHTPOJIBHBIE BOITPOCBHI

1. Kakumu TOJIOXKUTENbHBIMA CBOMCTBAMU  00JIaAal0OT HHCTPYMEHTHI,
3arOTOBKH KOTOPBIX ITOJTYYarOTCs IITAMIIOBKOW?

2. B yem npeuMyIecTBa METO/1a MOJIyYEHHUS 3aTOTOBOK HHCTPYMEHTA JINTHEM?

3. Kak HaxoauTcs Macca 3aroTOBOK MHCTPYMEHTA , OJIy4aeMOr0 IITAMIIOBKOM
U JTUTbEM?

4. K KakuM HEraTHUBHBIM TNOCJEACTBUAM HPUBOAUT HEMPABUIBHBIA BBIOOP
MIPUITYCKOB TIOJT MTOCJIETYIONTYI0 MEXaHUUECKYI0 00paboTKy?

15
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2 JlabopaTtopHas pabdora Ne 2. AHanmM3 Ka4vecTBa U pa3padoTKa
yeprexa OTJIUBKU, MOJYYEHHOH JUTHEM MO/ 1aBJIeHUEM

Ilenvs padomer: nipuoOpeTeHUE MPAKTUYECKHX HABBIKOB OLEHKH KayecTBa
3aroTOBOK, IIOJIy4aeMbIX JIUTBEM T1I0J] JaBJICHUEM, OCBOEHHME METOAa MX
OPOEKTUPOBAaHUST U pa3pabOTKa THUIIOBOM CXEMbl TEXHOJOTMYECKOIro Ipolecca
U3rOTOBJIEHUS OTJIMBKH.

Obuwue ceeoenusn

JIuthe MON JaBICHUEM B METAUTMUECKUE (OPMBI MIPUMEHSIOT B OCHOBHOM LIS
U3rOTOBJICHUSI OTJIMBOK M3 IIBETHBIX METAJJIOB M CIUIABOB HA AJIFOMUHHUEBOM,
IIUHKOBOMW M MEJIHON OCHOBE.

[Ipomiecc U3roTOBJIEHUSI OTJIMBOK JIUThEM TMIOJI JIaBJICHUEM COCTOUT U3
CICIYIOLINX ONEpaIui:

— MOATOTOBKA Tpecc-(hopMbl (OYMCTKA, HATPEB, HAHECEHHE OOJIMIIOBKHU, KPACKU
U cOOpKa);

— yCTaHOBKa mpecc-(hopMbl B MaTpHUIIAX;

— 3aMoJIHeHHUE TIPecC-QOPMBI JKUJIKUM PACILIIABOM;

— yJlaJieHue OTIUBKH U3 IIpecc-PopMbl;

— yJlaJIeHUE C OTIUBKH 3ayCEHIIEB U JIUTHUKOBOI CHCTEMBI.

K nmpeumyiiectBam JuThs MO/ AABJICHUEM 10 CPABHEHHIO C JIUTHEM B IECUAHO-
[JIMHUCTBIE  (OPMBI  MOXXHO OTHECTH MHOTOKpaTHOE MCIOJIb30BaHUE (opwm,
MOBBIIICEHUE TOYHOCTH OTJIMBOK W BO3MOXKHOCTh TIONy4eHHs Oojee HHU3KOM
HIEPOXOBATOCTU MOBEPXHOCTEH, YBEJIUYEHHE BBIXOAA TOJAHOTO JIUThS, MOBBIIICHHUE
IPOU3BOJIUTEIILHOCTH TPYAa, SKOHOMUIO TPYJOBBIX 3aTpart.

[IpoexkTrpoBaHUE JUTON 3arOTOBKM HAYMHAIOT C U3Y4YEHUS YepTeka JeTajlu, B
pe3yJibTaTe 4Yero YyCTaHABIMBAIOT MOBEPXHOCTH, MOJUICKAIINE MEXaHUYECKOU
00paboTKe, OIICHWBAIOT WX TOYHOCTh U IIepoxoBarocTh. [lamee pabora 1o
IPOEKTUPOBAHMIO ITPOBOAUTCS coryiacHO pekomenaauusam I'OCT 26645-85 [1].

Knacc ToyHOCTM pa3sMepoB M Macc, psiAbl MPUIYCKOB 3aBUCAT OT THIIA
IPOU3BOJICTBA, HAMOOJBIIEro TradapuUTHOrO pa3Mepa OTJIMBKHM, BUJA MeTallla U
crutaBa. Kiacc TOUHOCTH pa3MepoB OTIUBOK, MOJTYYAaE€MbIX JTUTHEM IO TABJICHHUEM,
JICKUT OOBIYHO B auanasone 3... 7 [1, c. 17].

Jlommycku JTMHEHHBIX pa3MepoB OTJIMBOK JOJKHBI COOTBETCTBOBATH YKa3aHHbBIM
B [1, tabmuma 1]. Jlomycku He Y4YHMTHIBAIOT CMENIEHHE W KOPOOJICHHE OTIHBOK.
Bennunna pomycka ycTaHaBIMBAaeTCA Uil HOMHHAQJIBHOTO pa3Mepa M €ro
KJIacca TOYHOCTH.

OCHOBHBIE H JIOMOJIHUTEIBHBIE TPUITYCKHM Ha MEXaHHUYECKYI0 00paboTKy
(Ha CTOpPOHY) B 3aBUCMMOCTH OT JONYCKOB pPa3MEpOB OTJIIMBOK CJEAYET
yCTaHaBIMBaTh JAUPGEPEHIIMPOBAHHO IS KaXKIOTO DJIEMEHTa OTIWBKU B
COOTBETCTBHH C [1, Tabmuie! 5...7].

CreneHb KOpOOJIGHHMS YCTAHABIMBAIOT B 3aBUCUMOCTH OT COOTHOIIEHUS
pa3MepoB CTOPOH OTIIUBKH COTJIACHO [ 1, mpunoxeHue 2].
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YcTaHOBIEHHBIE AOMyCKaeMble OTKJIOHEHHS] HE BKIIIOYAIOT B ce€0s M3MEHEHUS
pa3sMepoB 3a CUET JIMTEWHBIX YKIOHOB. BelnurHa U HalpaBIeHUE JUTEUHOTO YKIOHA
NOJDKHBI  YKa3bIBATBCA KOHCTPYKTOPOM Ha 4YepTeKe JUTOU aAeTanu. JIuTenHble
YKJIOHBI Ha MOBEPXHOCTAX, NEPIIEHINKYIAPHBIX MIOCKOCTH pa3zbema mpecc-(hopMbl,
00€CIeYnBaOT H3BJICYEHUE OTIMBKM M3 padoveil IMOJOCTH, YMEHBIIAIOT TPEHHE
NPUWIETaoLUX MOBEPXHOCTENW OTIIMBKU O CTEHKHU IIpecc-(POpMBI.

JIuTeiiHble YKJIOHBI OCOOEHHO Ba)KHBI Ha BHYTPEHHHUX MOBEPXHOCTAX OTJIMBOK,
BBIITOJTHEHHBIX CTEP/KHIMU U BCTaBKaMU.

BennuuHel TUTEHHBIX YKIOHOB 3aBUCAT OT MAPKH CIUIABA, BBICOTHI U TOJIILIAHBI
CTEHOK OTJUBKH (Tabmwmma 1.1).

Tabnuna 1.1 — BennuuHa TUTEHHBIX YKIOHOB

VKI10H MUHUMAIBbHBIN 119 VYKJIOH ONTUMAaIbHBIN 151 TPOYHX
Cruias MOCaJI0YHBIX IOBEPXHOCTEH MOBEPXHOCTEH
M0 HAPYKHBIM 110 BHYTPEHHUM 0 HAPYKHBIM 10 BHYTPEHHUM
pasmMepam pasmMepam pazMepam pazMepam
v ’ ’
LMHKOBBII 15 25' 45 50
MaruueBsrit 35 1°
AJFOMUHHUEBBIA 35 1°
MenHblii 50’ 1°20’

MuHUMaNbHbIE YKJIOHBI HAa3HAYalOT TOTJa, KOTJa ONTUMAJIbHBIE BBIXOIAT 3a
1oJIe I0IyCKa Ha pa3Mep OTJIMBKHU.

HapyxHble W BHYTpEHHME YTJIBI

COIIPAKCHHBIX CTCHOK  HJOJIKHBI

OBITH

3aKpYTJICHBI TT0 paauycy 0,5 MM 3a UCKITIOUEHHUEM JIMHUU pa3zbema Ipecc-(popMal.

Pamuycel  3akpyriieHWid B CONPSDKEHUSX  CTEHOK — Pa3HBIX  TOJIIIUH
yCTaHaBJIMBAIOTCS 110 hopmyJie
S +S
R=-1L =2 (1.1)
3 M

rae

S,, S, — TOJIIIHUHBI CONPSIKECHHBIX CTEHOK, MM.

OTBepcTusl B OTJIIMBKAX MOTYT OBITh MOJTy4YeHBbI 0€3 MEXaHUYEeCKOW 00paboTKH,
€CJI OHU COOTBETCTBYIOT pa3Mepam, MpUBEIeHHBIM B Tabmuie 1.2.

Tabnuna 1.2 — Jlomyctumele pa3mepbl OTIMBOK

Murimansaegi | MakcHMabHast y6uHa oTBepeTust, iM | NOHYCHOCTD

CmuiaB OTBEpCTHS,

AUAMCTpP, MM TIIyXoro CKBO3HOI'O % OT JJIMHBI
[uHKOBBIH 1,0 6,0 12 0,2...0,5
MarumueBsIit 1,5 5,0 10 0,3...0,5
AJTIOMHUHHUEBBIN 1,5 3,0 6 0,5...1,0
MenHbIi 2,5 3,0 4 0,8...1,5
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3HaYeHUS MUHUMAJIbLHBIX TOJIIHWH CTCHOK OTJIMBOK ITPUBCACHLI B Ta6n1/1ue 1.3.

Tabmuma 1.3 — MuHuManbpHas TOJIMIMHA CTEHOK B JIUTHIX JCTAISIX, MOJYYaeMBIX JIMThEM
10/ 1aBJICHUEM
B Munmnmumerpax

[Lmomane moBepxHOCTH Cnnas
OTJIMBKH, cm? UHKOBBIN MarHueBbIN AIIOMUHUEBLIN MeEIHBIN
Ho 25 0,8 1,3 1,0 1,5
25...100 1,0 1,8 1,5 2,0
100...225 1,5 2,5 2,0 3,0
225...400 2,0 3,0 2,5 3,5
400...1000 — 4,0 4,0 —

Pazpabomka uepmedsica 1umoil 3a2omoeKu

HcxoHble JaHHBIE U1l TPOCKTUPOBAHMS 3arOTOBKH — YEPTEk FOTOBOM JIE€TaNH,
CBEJIEHUS O r0I0BOM 00BbEME BBIITyCKa, MaTEpHalIe JETaIH, €€ Ha3HAUYEHUE U JP.

PaboTy mpoBOIAT B CIEAYIOIIEM MTOPSIKE.

1 OnpenendaroT MUHUMAJIBbHO AOIYCTUMYIO TOJIIMHY CTEHOK OTIMBKHU. Eciau Ha
JETal MMEIOTCS JJIEMEHTBl TOJIIMHOW MEHbIIE MHUHUMAJIbHO JOIYyCTUMOM, TO
HE00X0/1MMa KOPPEKTUPOBKA YEPTEKA.

2 Ha3HayaloT HamyCKM Ha T€X y4acTKaxX OTJUBKH, TJI€ OTBEPCTHS, BIIAJIMHBI,
MOJIOCTH U TOMY MOAOOHOE MOJYYUTh CIIOCOOAMHM JIUThSI TPYJIHO WM HEBO3MOXKHO.
B cnyuae HeoOXOAMMOCTH HANMyCKW YIAISIOTCA B JajbHEHIIEM MeXaHUYec-
KOU 00pabOTKOM.

3 YcTraHaBIMBaIOT CTENEHb TOYHOCTU MOBEPXHOCTEH.

4 Ycra"aBIMBaIOT KJIaCC TOYHOCTH Pa3MEPOB U Macc.

S YcraHaBIMBarOT AOMYCKH HA JUHEUHBIE pa3Mephl OTIIMBOK.

6 VYcraHaBIMBAKOT JOMYCKM Ha CMEIICHHE IUIOCKOCTH pa3zbeMa (QOpMbI U
CMELIEHUS CTEPIKHS.

7 Ha3HayaroT OCHOBHBIE M JIONOJIHUTEIbHBIE MPUITYCKHM HAa MEXAHHYECKYIO
00pabOTKy OTJIMBKH (Ha CTOPOHY).

8 Ha3HauaroT IuTelHbIe YKIOHBI U PaUuyChl.

9 OdopMIISIIOT YepTEXK JIMTOU 3aTOTOBKHU.

Yeprex JIUTONW 3arOTOBKHM  BBIIIOIHAETCS B COOTBETCTBUU ¢ npaBuiamMu ECK/]
U CONCPKUT BCE JIaHHbIE, HEOOXOAMMBIC IS HW3TOTOBJICHUS, KOHTPOJIS H
pueMa OTIUBKHU.

Ha uepTeke TOHKMMHU CIUIOUIHBIMHM JMHUSIMU YKa3bIBalOT KOHTYp 0Opabarbl-
BAaE€MbIX IOBEPXHOCTEW, & TAK)K€ OTBEPCTHI, BIAJWH U BBITOYEK, HEBBINOJIHIEMBIX
JUTHEM. YKa3bIBAIOTCS YEPHOBBIE 0a3bl MEXaHUYECKON 0O0pabOTKHU, OT KOTOPBIX
IIPOCTABIISIIOTCS pa3MeEpPBI 3arOTOBKH.

B TexHuYecKkuMX YCIOBUSX HAa OTJIMBKY HEOOXOIMMO YKa3aTh CIEAYIOIIHE
TpeOOBaHMUSI.

1 TBepmocTs MaTepuana OTINBKH.
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2 Heyka3aHHbIE HA YEPTEKE JIUTCUHBIEC YKIIOHBI.

3 Heyka3zaHHble Ha YEPTEKE JTUTCUHBIE PATUYCHI.

4 Kitacc TOYHOCTH pa3MepoOB, CTENEHb KOPOOJIEHN, CTENEHb TOYHOCTH ITOBEPX-
HOCTEH OTJIMBKH, KJIACC TOYHOCTH MAacCC, JOIMYCK CMEILECHHS OJMBKH IO IJIOCKOCTH
pazbema coryiacHo [1].

Hanpumep. YcnoBHoe 0003Hau€HHE TOYHOCTU OTIMBKH 9-ro Kjacca pazMepHOi
TOYHOCTH, 3-i1 cTemeHu KOpoOjaeHus, 9-ii TOYHOCTH TMOBEPXHOCTEH M KJjacca
TOYHOCTH MacChl 9 T ¢ JOMYCKOM CMEIICHUS OTJIMBKHU MO IMJIOCKOCTH pazbemMa 1,2 MM
OyJZleT MPeJICTaBJICHO CIIEIYIOMUM 00pa30M:

Tounocth oTuBKU: 9-3-9-91 Cm 1,2 'OCT 26645-85.

5 Macchl OTIMBKH: MacChl J€Tall, MPUITYCKOB, HAIMYCKOB (YKJIOHOB), 001I1as.

Hanpumep. Macca otnuBku: 1,1 — 1,06 — 0,14 — 2,3 TOCT 26645-85.

6 YkazaHus 1o BUIy TepMOOOPaOOTKH M MECTO 3aMepa TBEPOCTH.

7 CBeneHust 0 BUJIE, KOJIMYECTBE, pa3Mepax U MECTaX PaCIOJIOKEHUS JOIyC-
KaeMbIX JINTEHHBIX e(HEeKTOB (MMOPUCTOCTh, PAKOBUHBI, TPEIIHHBI U JP.)

[lepBble MATH MYHKTOB SBJISIOTCS 00S13aT€IbHBIMH.

Ananusz kauecmea omaueox

KauecTBO OTIIMBKY OnpeensieTcsi €€ COOTBETCTBUEM Psly TPeOOBaHUM.

1 Kondurypanus 1 pazmepsl OTJIIMBKH JOJKHBI COOTBETCTBOBATh TPEOOBAHUSM,
OTOBOPEHHBIM B YEPTEXKE, BHIMOJIHEHHOM B cooTBeTcTBUM ¢ [[OCT 3.1125-88.

2 Ilpunycku Ha MEXaHMYECKYI0 0OpabOTKy OTIMBOK, MOJYYEHHBIX JIMTHEM,
nopkHEBI cooTBeTcTBOBAThL ' OCT 26645-85.

3 OTIMBKYU JOJIKHBI OBITH OUMILIEHBI OT OCTATKOB JIMTHUKOBOM cucTtemsl. [llepo-
XOBaTOCTh JTUTHIX TOBEPXHOCTEHN JOHKHA COOTBETCTBOBATH TPEOOBAHUSIM YEPTEXKA.

4 Ha HeoOpaOaThIBa€MbIX TMOBEPXHOCTSAX OTIMBOK HE JIOMYCKAIOTCS TOPOKH,
CHIDKAIOIIME MPOYHOCTh M YXYAIIAIOLIME TOBAPHBIA BUJ JETAJIC: TPEILIUHBI,
YTSIKUHBI, CIIau, HEJIOJIUBBI, IJIAKOBBIC BKIFOUCHUS, PAKOBUHBI U JIP.

5 Ha neoOpabarbiBaeMbIX MOBEPXHOCTSIX OTJIMBOK JOIMYCKAIOTCS CIEIbl OT
CTBIKOB uacTeil mpecc-popmbl 10 0,15 MM, ciaenbl OT ceTku mpurapa mpecc-GpopMsl
BbICOTOM 70 0,2 MM, Cleibl BBITAJIKUBATEICH, YIIIyOISIOMIUXCS WIM BBICTYIAIOIINX
Ha BeJUUYMHY He Ooiiee 0,5 mMm.

6 Ha oOpaOarbiBaeMbIX MOBEPXHOCTSX OTJIMBOK JIMTEHHBIE MOPOKH JIOIYC-
KaroTcsi 03 UCIpaBiIeHUs B IIpeiesiaX MPUITyCcKa Ha MEXaHUYEeCKyI0 00paboTKy.

7 B Tene OTIIMBKU JOMYCKAIOTCA MOPUCTOCTh U MEJKHE BO3AYIIHBIE PAKOBUHBI
Ha Ti1yOuHe He MeHee (0,5 MM oT HeoOpabaTeiBaeMoli moBepxHocTH (Tabnuia 1.4).

8 B otBepcTusx gomyckaercs 00101 (3aIMBKH) TOJMIMHON He 6oiiee 0,3 MM.

9 Ha nuthIx 3aroToBKax ¢ pe3b0OH, a TakKe OTIMBKAX, Ha KOTOPBIX pe3bda
MPOU3BOUTCS MEXAaHUYECKON 00paOOTKOM, IOMYyCKArOTCS HECKBO3HBIC PAKOBUHBI
BEITMYMHON HE OoJiee IBYX HUTOK B KOJWUYEeCTBE He Oosiee | mIT., 32 MCKIIIOUEHHEM
MEPBbIX 3aXOHBIX BUTKOB.

10 IlepoxoBaTocTh MOBEPXHOCTEN OTIMBOK AOJDKHA OBITh B 3aJlaHHBIX IIpe-
nenax (tabdmauna 1.5).
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Tabmuua 1.4 — KonuyecTBeHHast OI[eHKa MOPUCTOCTH OTIMBOK IO ATAJIOHAM

Howmep 3tanona 1 2 3 4 5
KomnuuectBo mop Ha 1 cm? Ho 5 Ho 10 Ho 15 Ho 20 Ho 25
Huametp nop, MM Jo 0,1 Ho 0,2 o 0,3 Ho 0,5 bonee 0,1

Tabmuua 1.5 — BenuunHa mepoxoBaTocT NOBEPXHOCTEH OTIMBOK

KonudecTBO OTIHMBOK, Cnnap

M3rOTOBJICHHBIX [IUHKOBBIH AJIFOMHUHUEBBIH MeIHbIN

B pecc-Qopme [1lepoX0BaTOCTH MOBEPXHOCTH OTIMBKH Ra, MKM
200 1,25...0,32 1,25...0,32 2,5...0,63
500 1,25...0,32 1,25...0,32 2,5...0,63
1000 1,25...0,32 2,5...0,63 2,5...0,63
2000 1,25...0,32 2,5...0,63 20...5,0
5000 1,25...0,32 5,0...1,25 80...20

Pe3ynbrarthl W3MEpeHMI W BHENIHETO OCMOTpa 3aroTOBKM HEOO0XOIUMO
COIIOCTaBUTh C TPEOOBAHUSAMH, YCTAHOBJICHHBIMU IIPU €€ IPOEKTUPOBAHUM U CIENATh
COOTBETCTBYIOIIIME BBIBOJBI. B BBIBOJAX HYXHO JaThb 3aK/IIOYCHUE O TOAHOCTH
3arOTOBKU IS IOJy4YEHUS U3 HEe JACTalu 3aJaHHOI0 KayecTBa.

Ilopaoox evinonnenus padomot

1 M3yuynTh KOHCTPYKLMIO AETAIH MO YEPTEXKY, BHIJAHHOMY MpENoAaBaTeIeM,
ONPEIEIUTh IMOBEPXHOCTH, MOJJIEKAIINE MEXaHWYECKOM o0paboTKe M MMEIoIIHe
HanOOJIBIIYO0 TOYHOCTb.

2 OnpenenuTh MUHUMAIBHYIO TOJIIMHY CTE€HKH, MHHUMAJbHBIA JTHAMETP
OTBEPCTHUI U BO3MOKHOCTh MOJIyYEHHSI 3arOTOBKH JINTHEM IO/ IABICHHUEM.

3 YcTaHOBUTH HaIu4Ke MOBEPXHOCTEH, TPEOYIOIMUX HAa3HAUEHUS HAITYCKOB.

4 Ilo T'OCT 26645-85 Ha3HauuTh NPUITYCKH, TONYCKAEMBbIE OTKJIOHEHMS,
YKIIOHBI, paJInyChl, ONPEIETUTh TOYHOCTh OTJIMBKH.

5 BBINOMHUTH 3CKU3 3arOTOBKH C yKa3aHUEM €€ pa3MEpoOB, UYEPHOBBIX 0a3,
JOIyCKaeMbIX OTKJIOHEHUW, TEXHUYECKUX YCIIOBHIA.

6 Haznaunts 000pymoBaHuE 11 M3TOTOBJICHUSI OTIMBKH (coriacHo Tadmmure 1.6).

7 Pa3paboTaTh TEXHOJOTMYECKHUN MapIIPYT TOJYYCHHUS OTIMBKH O]
JaBJICHUEM (J1aTh ONKUCaHKWE OCHOBHBIX OTEpaliuii).
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B mammnax ¢ X0J101HOM ropU30HTAIBHON KaMepoil mpeccoBaHus (pucyHok 1.1, a)
npecc-popMa COCTOMT W3 HEMOJABIXKHOW 2 M monBmwkHOW 4 momydopm. [lepsas
MPUKPEIJICHA K HEMOABMXKHOM IUIMTE [ MAIMHBI, a MOABUXKHAA — K MOJABUXKHOU
mwmte 6. Ilpecc-hopmMbl MOTYT WMETh KaHaiubl 3 JII BOASHOTO OXJIAXKICHUS.
Meraminyeckue cTepxkHU 5 11l 00pa30BaHMs MOJOCTEH U OTBEPCTUH B OTJIMBKAX
HAxoJATCA, KaK MPaBUJIO, B MOJBHKHOU moiydopme. s u3BIe€YEHUS! OTIMBKHU U3
(GopMBbl MPEAYCMOTPEHBI BBITAJIIKUBATENN &8, KOTOPBIE JKECTKO 3aKpEIUICHbI B
CIICLIMAJIbHOM TLIUTE 7.

Pabouyro moBepxHOCTh Tpecc-POpMbI MOKPHIBAIOT 3AIMTHON CMa3bIBAIOIIEH
KUAKOCTBIO M 3aTE€M MOJBIKHYIO TMOJIYy(QOpMYy MPHKUMAIOT K HEMOABUKHOU C
NOMOIIIBIO0 3allOPHOTO MexaHu3ma MamuHbl. [lociie storo B munuuap /0, Ha3bl-
BAaEMbIil KaMepoOW IMpPEeCCOBaHUs, YEPE3 OTBEPCTHE 3AJMBAIOT MOpPLUHUIO pacruiaBa [/
U BKIIOYAIOT MEXaHu3M ImpeccoBanus. [lnyHxxkep 9 mnepekpbIBaeT 3ajJIMBOYHOE
oTBepcTHe M co3faeT naBieHue B kamepe. CrutaB yepe3 toukmit (0,1...0,3 mm)
IEJICBOM MUTATEIb 3aIMOJIHIET TOJIOCTh Mpecc-PpopMbl co ckopocThio 0,5...120 m/c u
3aTBepAeBacT npu nasyeHuu npeccoBanus 30...300 MlIa.
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Pucynoxk 1.1 — Mamwuss! Jy1st TATHS 1O 1aBJICHUEM
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Kak TonbkO OT/IMBKa 3aTBEpAEET, OTBOJAAT MOJBMKHYIO 4acThb Ipecc-(hopMbl
BMecTe ¢ OTIauBKOM. [Ipyn 0TBOAE MOMBMKHON 4acTU (HOPMBI IBIKETCS M TUTYHXKED,
KOTOPBIM M3 KaMepbl IPECCOBAHUs BBITAIKHUBAET Ipecc-ocTaTok /2. Ilnura Tonka-
TEJeH mepeMeniaeTcsi BMecTe ¢ mpecc-GpopMoit no ymopa /3. Ymop ocTaHaBIMBacT
IUINTY TOJIKaTeJe, a mpecc-popMa MPOAODKAET MHepeMellaTbesa. BrlTankuBaTenu
CHUMAIOT OTIUBKY [5 co crepxHs /4. B 3TOT MOMEHT €€ TMOJIXBaThIBACT
MaHUITYJISITOP U YCTaHABJIMBAET Ha Mpecc A1 0OOpe3KH JUTHUKOB U 3ayuBOB. [Ipecc-
dopMy 00yBarOT CXaThIM BO3JYXOM, CMa3bIBalOT pabO4yl0 MOBEPXHOCTb, U LUKII
U3TOTOBJIEHUS OTJIUBKHU ITOBTOPSETCS.

B MammHax ¢ X0Jg01HOM BEPTUKAIBHON KamMepou mpeccoBanust (pucyHoK 1.1, 6)
npecc-popMbl YCTPOEHBI TakK K€, KaKk B MalllMHAaX IepBOro Tumna. B cmazaHHyto
BEPTUKAIBHYIO KaMepy IpeccoBaHMs / 3anuBarOT 103y paciuiaBa 2. [lpu nBrxeHun
BHU3 IUTyH)Kep 3 aBUT Ha pacluiaB, IEPEMEINAET BHU3 MATY 4, B pe3yJbTaTe 4ero
OTKPBIBACTCSI OTBEPCTUE J, COCIMHSAIOIEE KaMepy C MOJIOCThIO Mpecc-POopMbl, 1OCIE
3aII0JIHEHUSA KOTOPOH IUTyH)KEP MOJIHUMAETCS, a CIELUAIbHBIA MEXaHU3M [10THUMAET
nary. lldara orpe3aer NUTHHK, MOAHMMAET IPECC-OCTAaTOK. Bce nmpyrue omnepauuun
BBIITOJIHAIOT, KaK B MallIMHAX MEPBOro Thna. MammuHel ¢ XOJ0AHOW FOPU30HTAIbHON
kamepoit nasieHus Ha 10...20 % npousBoguTenbHEe U Npoule B 00CTy)KUBaHUU, YEM
C BEPTUKAJIBHOU.

Mamunel ¢ ropsiueid BEpTUKAJIbHOM KaMepoul mpeccoBaHusi (pucyHok 1.1, 6)
UMEIOT MeYb C TUIVIEM /, B KOTOPOM CIUIaB MOJJIEPKUBAKOT B )KUAKOM COCTOSIHUU.
Kamepa 2 cocraBisieT OQHO 1IEI0€ C YYTYHHBIM THUIJIEM 7, HaXOISALIMMCS B IEYHU.
Korga minynxkep 3 nonaHsT, yepe3 oTBepcTHE 4 KaMepa 3arojHseTcs ciuiaBoM. [Ipu
JNBWKECHUM TUTYH)KEpa BHU3 OH NEPEKPBHIBAET OTBEPCTHE B KaMepe, W paciuiaB IMOJ
JaBJICHUEM 3aIOIHSIET npecc-popmy.

[IpenMyIecTBO 3TUX MalIMH — OTCYTCTBUE PYYHBIX OI€pALUN JTO3UPOBAHUA U
3aIMBKM. OHH BBINOJHAIOTCS aBTOMATUYECKU IPU KaXKIOM LHKIE MEPEMEIICHHUS
IUIyH)KEpa B KaMepe IIPECCOBAaHMs, MOITOMY HX IMPOU3BOAUTEIBLHOCTH BBICOKA U
JOCTUTaeT Ha manbix aBTomarnueckux mammuuHax 1000...3600 3ampeccoBoOk B yac.
MampHbl ¢ XOJIOJHOM KaMepoW IPECCOBAHMS MPUMEHSIOT Uil W3TOTOBJICHUS
OTJINBOK M3 AJIFOMWHHUEBBIX, MAarHUEBBIX M MEIHBIX CIUIABOB, 4 TAKXE CTald M
YyT'yHa; C TOpsiYeil KaMepour — I U3TOTOBJICHHS OTJIMBOK M3 [IMHKOBBIX CILJIABOB.

Cooepotrcanue omuema

1 HazBanue paboTHI.

2 Ilenb paboTHI.

3 Ocku3 otiuBku corjracHo 'OCT 3.1125-88.

4 AHanm3 KadyecTBa OTJIMBKH.

5 Haznauenue o00py10BaHUS ISl M3TOTOBJICHHUS OTIMBKH.
6 Texmporiecc MOJy4YeHUs] OTIIMBKH.

7 BeIBOIBI.
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KOHmPOJleble eonpocol

1 HazoBute omnepanuu, U3 KOTOPBIX COCTOHUT IMPOLECC M3TOTOBJIEHUS OTIMBOK
JIUTBEM TI0J JABJICHUEM.

2 ]l 4ero B OTJIMBKAX MPEyCMAaTPUBAIOT JIUTEHUHBIE YKIOHBI?

3 YUto yKa3bIBAE€TCS B TEXHUYECKUX YCIOBUAX HA OTJIIMBKY?

4 ITo KaKuM KpUTEPHUSIM IIPOBEPSIOT KAYECTBO OTIIMBOK?

5 TosicHuTe NpUHIMI PpadOThl MAIIMHBI C XOJIOJHON FOPU30HTAIILHON KaMepoil
IIPECCOBAHMSL.

6 IlosicHuTe mpuHIMN padOThl MAIMHBI C XOJOJIHOM BEPTUKAIBHOU Kamepoil
IIPECCOBAHMSL.

2 JIabopaTopHasi padora Ne 2. AHaau3 Ka4yecTBa
U NPOEKTHPOBAHHE 3ar0TOBOK, MOJy4aeMbIX NOINEPeYHO-KJINHOBOI
NMPOKATKOM

Ilenv pabomoer: nipuoOpeTeHUE MPAKTUYECKHX HABBIKOB OIEHKH KayecTBa
(TOYHOCTH OCHOBHBIX Pa3MEpPOB U COCTOSIHUS MOBEPXHOCTEW) U OCBOEHUE METOJUKHU
KOHCTPYUPOBAHHMS 3aTrOTOBOK, U3rOTABIMBAEMBIX MONEPEYHO-KIMHOBOM MPOKATKOM.

Obuwue ceeoenusn

MeTtonom nonepeuno-kauHoBoi npokatku (ITKII) pexkomenayercs H3roToBisTh
3arOTOBKM M3 KOHCTPYKI[MOHHBIX CTajeid, HMEIOIIME HECKOJbKO CTYNEHEeH Cco
3HAYUTENBHBIMU TepenagamMu auameTpoB. [Ipy 3TOM 3HAUUTENBHO YBEIWYUBACTCS
IPOU3BOJAUTENLHOCTh TPYyJa MO CPABHEHHUIO ¢ 00pabOTKOM TaKuX JeTanei pe3aHuem
U yMmeHblnaercs pacxoq meramia Ha 30...60 %.

B kauecTBe WHCXOOHOW 3aroTOBKM I IPOKATKH MCIOJIb3YETCS KPYTJIbIU
PYTOK, KOTOPBIN pyOUTCS HA IITYYHBIC WU CABOCHHBIC 3aTOTOBKHU.

3aroToBKM, MOJYYEHHbIE METOJIOM IONEPEYHO-KIMHOBOW MPOKATKHU, MOTYT
OBITH MCIIOJIb30BAaHbl HEMOCPEACTBEHHO HA y4aCTKaX MEXaHWYECKOM 00pabOTKH WU
B KauecTBE MPOMEKYTOUYHBIX 3arOTOBOK JJIsI IUTAMIIOBKA B OTKPBITBIX WIH
3aKpBITHIX IITAMIIAX.

[Tpu IIKII ucxoaHas UMIMHAPUYECKAs 3aroTOBKA MOJABEPracTcsl BO3JICHCTBUIO
pabouero MHCTpyYMEHTa C KJIMHOBOM (opmoit ceuenus. Haumbosbiiee pacmpoctpa-
HeHue nosyuniu Tpu cxemsl [IKII (pucynok 2.1).

Ha cranax, paboTaromux mo BaJIKOBOM cxeMme (CM. pUCYHOK 2.1, @), MOXKHO
U3FOTOBJIATh AECTANIM C TIOYTH HEOIPAHWUYEHHBIMH MEpenagaMu MEXAY OTAEIbHbIMU
CTYNEHSIMH, IPOKAThIBaTh HE TOJBKO IITYYHYH, HO U NPYTKOBYIO 3arOTOBKY, YTO
MO3BOJIIET SKOHOMHUTh MaTrepuajg 3a CYET YMEHBIIECHHUS KOHUEBBIX OTXOOB.
JIOCTOMHCTBOM 3TOWM CXEMbI MPOKATKU SIBISETCS W TO, YTO MPU HUCIIOIb30BAHUU
IPYTKOBOW 3arOTOBKHM IPOLIECC IPOKATKH MOKHO OCYLIECTBIISITH IPEPBIBUCTO, C
OCTaHOBKOM BaJIKOB uUepe3 KaKAbli UX 000pOT JIHOO 0e3 OCTaHOBKM BajKOB, KOTJa
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METaJlI TI0JIal0T B BAJIKK C TIOMOIIBI0O BUHTOBBIX PeOOPI, MOHTHPYEMBIX Ha pabouei
IIOBEPXHOCTH Bajika. HemocTaTkoM TMpPOKaTKM 110 BaJIKOBOW CXEME SBIISIETCSA
MOBBIIICHHASA 10 CPABHEHUIO C IUIOCKMM HMHCTPYMEHTOM CIIO)KHOCTH M3TOTOBJICHUSA
pabourX BaJIKOB U MHCTPYMEHTA.

a) 0) 6)

9 =

Pucynok 2.1 — CxeMmbl MONEpeYHON TMPOKATKH C HCIOJIB30BAHUEM BaJKOBOTO (a),
IIJIOCKOTO (0) ¥ BaJTKOBO-CETMEHTHOTO (8) HMHCTPYMEHTA

KoHCTpyKIIKS CTaHOB C BAJIKOBO-CETMEHTHBIM UHCTPYMEHTOM (CM. PUCYHOK 2.1, 8)
OTHOCHUTEJILHO MPOCTa U KOMIIAKTHA, T. K.IIPUBOJ MMEET JUIIb OAWH BajoK [/ mpu
HEMOJBW)KHOM cerMente 2. Ha cTaHax MOXHO aBTOMATHU3UPOBATH 3arpy3Ky M
BBITPY3KY 3arOTOBOK M T€M CaMbIM MOBBICUTH MPOU3BOAUTEIHLHOCTh. HO 3TH cTaHbl
UMEIOT U CYIIECTBEHHBIC HEAOCTATKU: CJIOXKHOCTh U3TOTOBJICHHSI U BOCCTAHOBJICHUS
CErMEHTHOI0 HHCTPYMEHTA; MPOKATKYy MOXHO BECTH TOJBKO C MPUMEHEHUEM
IITYYHBIX 3arOTOBOK; JE€Tajy, IOJyYE€HHbIE Ha JaHHBIX CTaHaX, HUMEIT OO0Jb-
IIYI0 KPUBU3HY.

CraHbl C IUIOCKO-KJIMHOBBIM HHCTPYMEHTOM (CM. pUCYyHOK 2.1, 6) Hanum
MIMPOKOE MpUMEHEHUe Ornarofaps MPOCTOTE H3TOTOBJIEHUS HMHCTPYMEHTa U €ro
BBICOKOW CTOMKOCTH. MOXHO H3TOTOBJISATH COOPHBIH MHCTPYMEHT TOYTH C JIFO0OM
TBEPAOCThIO paboueil moBepxHocTH. HemocTaTkom SIBISIETCA JUIIL TO, YTO HEIB3S
BECTH MPOKATKY OT MPYyTKa (IPUMEHSIOT UCXOJIHbIE IITy4YHbIEe 3aroTOBKH). LlITyuHas
3aroTOBKa YKJIAJbIBA€TCA IOINEPEK 3aXOAHOM 4YacTH HA MOJJAEPKUBATENIb UHCTPY-
meHTa. O0a WHCTPYMEHTa, IMEpeMeNniasich HaBCTpE4Yy JHAPYr NpYry CHUHXPOHHO H
napajuielibHO, BHEAPSIIOTCS B 3arOTOBKY, BbI3bIBAs €€ BpallleHHe (PUCYHOK 2.2).

NHCTpYMEHTBI MMEIOT OOKOBBIC HAKJIOHHBEIE AchOpMHUpPYIONTHE TpaHu (Gopmo-
oOpa3yrolero ydactka M, KOTOpbIE 3aCTaBIIAIOT MEPEMEIAThCS U30BITOK MeTalljIa 1Mo
HaIPaBJICHUIO K TOpIlaM, TeM CaMbIM yJUIMHsA 3aroToBKy. Ha ydactke 3axBara A
KJIMH BHEJIPSETCS B 3aroTOBKY M oOpa3yeT Ha Hed KOJbLUEeOoOpa3Hyl KaHaBKYy,
KOTOpas 3areM paclupsieTcs Onarogaps BO3AEHCTBUIO HAKJIOHHOM OOKOBOM
rpanu M, pacnojoKeHHOW MMoj yriiamMu HakjioHa o ¥ [3. Ha yyacTke mpokaTku u
KanmuOpoBku b Ha MocTuke K MPOMCXOAMT KaluOpoBKa neopMupyemMoro merasia
10 MEpe €ro BBIX0/Ia C HAKJIOHHOW TPaHH Ha KATHOPYIONIYIO IIOCKOCTh MOCTHKA.
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Pucynok 2.2 — Cxema npoiiecca monepeyHo-KJIMHOBOW MPOKATKH

VYuyactok B obecriedynBaeT MIaBHBIN BBIXOJ] 3arOTOBKHU M3 KOHTAKTa C KJIMHbBSIMHU.
[Ipu mpokaTke 3aroTOBKM 0Opa3ylOTCsl KOHIIEBBIE OTXOJbl WJIM M30BITKM METallia,
KOTOpBIE YJAISIOTCA OTPE3HBIMU HOXXKaMu H, yCTaHOBJIICHHBIMU IO 00€ CTOPOHBI
uHcTpyMenTa. [locie oTpe3ku mpuObLIeH 3aroToBKa MOCTYMAEeT B COOPHUK TOTOBOM
OPOAYKIMU, a MOJBM)XHOM HHCTPYMEHT BO3BpAILAETCS B HCXOJHOE IMOJOKECHHE.
Ilepen  mpokaTkoW  HKCXOOHBIE INTY4YHBIE  3aroTOBKM  HarpeBarorca 1TBY
1o 1000...1200°C.

VYcroilunBoe BpalleHue 3aroTOBKM B IPOLECCE MPOKATKU OO0YCIOBIMBAETCS
IPABUJIHLHBIM BHIOOPOM CTENEHU 00XKATHUS € M BEJIMUUHOMN YTJIOB O, 3 HHCTPYMEHTA!

e=— 2.1)

rae  d, — IuaMeTp UCXOIQHOU 3arOTOBKH, MM;
d ,, — AMameTp 3ar0TOBKH MOCIIE POKATKH.

[IpenenwpHas creneHb 00KaTUsl 3aTOTOBKY 3a OJIUH NMPOXoJ [€] = 2.

VYTl KIMHOBOTO HMHCTPYMEHTA, 00€cleurBarolIie BpallleHWE 3aroToBKU 0€3
IPOCKAIb3bIBAHUS, JODKHBI HAXOIUTHCA B mpeaenax: o = 15...45°, B =3...15°.

[Tpu momepeyHO-KIMHOBOW MPOKATKE BO3ZMOXHBI CJICTYIONTNE TEXHOIOTHUSCKHE
MOTPEIIHOCTH 3aTOTOBOK:

— CMSTHE TIPHU BBIXOJI€ MMPOKATAHHBIX 3aTOTOBOK M3 KOHTAKTa C HHCTPYMEHTOM;

— UCKPUBJICHUE OCHU 3arOTOBKH;

— KOHYCHOCTb CTYIICHEU Bala;

— OTpaHKa MONEePEeYHOro CEYEHUS;
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— CMEILEHHUE 3aTOTOBKH B MPOIIECCE MPOKATKH.

CMmsATHE NPOKaThIBAEMBIX 3arOTOBOK IMPOUCXOJUT IO JIBYM NpPUYMHAM: H3-3a
OTCYTCTBHSI Ha HWHCTPYMEHTE IUIaBHOTO BBIXOJa (YKJIOHA), OOECIEeUMBAIOIIETO
IIOCTENIEHHOE OCiabJieHne KOHTaKTa MEXAy IPOKaThIBAEMOM 3aroTOBKOM H
IPOCKaJIb3bIBAHUEM OJIHOTO M3 MHCTPYMEHTOB OTHOCUTENBHO 3aroToBku. [locnennee
OOCTOSITETLCTBO MOXET OBITh MPUYMHOW XapaKTEPHOTO JUIsI KIMHOBOH MPOKATKU
BUJIa Opaka — HeJloKaTa.

[TpyunHAMU WMCKPHBICHUS OCH 3aroTOBKH SIBJSIOTCS MEPEKOC 3aroTOBKH B
MOMEHT €€ 3axBaTa, €€ MPOCKAJIb3bIBAHWE B TPOIECCE MPOKATKH, CKPYyYHBAHHE
OTJEJIbHBIX CEYEHUH M3-3a pa3IUYHbIX PaJlyCOB Kau€HUs U JIp.

KoHyCcHOCTh TNpOKaThIBAEMBIX YYaCTKOB M OrpaHKa IIONEPEYHOT0 CEYECHUS
3aroTOBOK OOBSICHSIOTCS KIMHOBOM KOHCTPYKLMENW MHCTPYMEHTa M 3aBUCST OT €ro
reOMEeTPUUECKUX MapaMeTpOB.

CMmernieHre 3aroToBKM B IPOLIECCE IMPOKATKU IPOUCXOIUT H3-3a HEPaBHO-
MEPHOIO HarpeBa KOHIIEBBIX YYaCTKOB 3arOTOBKH, HEHJIEHTUYHOCTH TI'E€OMETPH-
YECKOTO BBIMIOJIHEHUSI KIMHOBBIX 3JEMEHTOB W IIEPOXOBATOCTH IOBEPXHOCTEH,
HemapaieIbHOCTH YCTAHOBKH KJIMHOBOTO MHCTpyMeHTa U Ap. CMelleHue 3aroToBKH
OpU TPOKATKE CTYNMEHYAThIX 3aroTOBOK NPHUBOJUT K 3apE3aHUI0 TOPIOBBIX
NOBEPXHOCTEH CTynmeHel M oO0pa30BaHUIO XapaKTepHOro BHJa Opaka — Tome-
pPEYHOro 3aKara.

Ananu3s Kauecmea 3420mMoOBOK, ROJIYy4€HHbIX Memooom
nonepeuuo—munoeoﬁ npoKamku

[IyreM BHEHIHEro OCMOTpa 3aroTOBKHU (BH3yaJIbHO) OMPEIEISIOTCS CMSTHE,
HEJI0KAT, CMEIIEHUE 3ar0TOBKU U IIONEPEYHBIN 3aKaT.

VckpuBneHre OCH 3aroTOBKM ONIPEAEIAECTCS IIyTEM H3MEPEHUs PaarualbHOIO
OMeHus CTylneHel Baja, YCTAaHOBJIEHHOIO B MpHU3Max, C MOMOIIbIO HHJIUKATOpPA
4acOBOI'O THIIA.

KoHyCHOCTh  CTylieHel 3aroTOBKH H3MEPSETCS  CIACAYIOIMHMM  00pa3oM.
C nomowmpr IITaHreHUMpKYJss ¢ neHou aenenus 0,05 MM 3amMepsroT JuaMeTphl
HIEMKU Bajla B JBYX KpalHUX CEYEHUSAX CTYIIEHH U PACCTOSHHUE MEXKIY CECYEHUSIMM.
3aTeM BBIYUCISAIOT KOHYCHOCTD.

Orpanky HM3MepSIOT C MOMOIIBK) MHAMKATOPA YAaCOBOIO THUMA HA OTAEIBbHBIX
CTYNEHSAX 3arOTOBKH, YCTAHOBJIEHHON Ha pu3My ¢ yriioM 90°. MnaukaTop 4acoBoro
THUIIA 3aKPEIUISIETCS B CTOMKE. 3aroTOBKA YCTAHABIMBAETCSA HA MPU3MY CTYIIEHbIO, HA
KOTOPOM OIpeNeseTcs OrpaHKa.

N3mepeHHble 3HA4Y€HUs JIMHEWMHBIX pa3sMEpoB, MOTPEIIHOCTEH (QOpMbl, KpH-
BU3HBI HEOOXOAMMO CPABHUTh C TEXHUYECKUMHU TPEOOBAHMUSIMU YEPTEXkKA 3arOTOBKHU.

Hpoekmupoeanue uepmedrica 3a20moeKu

Yeprexk 3aroToBKM paszpabaThiBacTCsi MO 4YepTeXKy TOTOBOM JeTalu
(tabnuna 2.1). Ha moBepXHOCTH JeTaiu Ha3HAYaIOTCs IPUITYCKH, JOITYCKH, PAJIUYChI
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CKPYIJICHMH YIJIOB, HAIyCKW. YCTaHABIMBAIOTCA TEXHUYECKHE TpeOOBaHMS
K 3arOTOBKE.

Tabmuna 2.1 — McxoaHble JaHHbBIE

Bapuant DCKU3 JIeTanun
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HomunaneHbie pa3Mepbl MPOKATaHHOM 3aroTOBKM MOJy4YaroT MyTeM INpUOaB-
JeHUs K HAauOONbIIUM MpeleiabHbIM pa3MepaM TrOTOBOM JeTanu NMPUIYCKOB 27 yis
IUaMETPAIbHBIX Pa3MEPOB U Z JJiA JMHEHHBIX pa3MepoB. 3HAUEHHUS MPUITYCKOB Ha
CTOPOHY Z TpUBEJEHBI B Tabauue 2.2.

Tabmuma 2.2 — Ilpunycku Ha MEXaHMUYECKYH0 00paOOTKy Ha CTOPOHY JIJisi 3aroTOBOK,
MOJTy9aeMbIX METOJIOM MOMEPEUHO-KIMHOBOM MPOKATKI
B mumnmerpax

Hnametp
Macca CTyTICHU JnuHa CTymeHu IeTainu, MM
JeTanu, | JeTalid, MM
KI Ho | CB.50| Jo| CB.50| CB. 120| CgB. 180| CB.260| Cs. 360 | CB. 500 CB. 630
50 | mo 120| 50 | mo 120| mo 180 | mo260 | mo 360 | mo S00 | mo 630 mo 800
00,25 | 04 0,5 0,5 0,6 0,6 0,7 0,8 1,0 1,1 1,3
0,25...0,63| 0,5 0,6 0,7 0,8 0,8 0,9 1,0 1,2 1,3 1,5
0,63...1,6 | 0,6 0,7 0,8 0,9 0,9 1,0 1,1 1,3 1,4 1,6
1,60...2,5 | 0,7 0,8 0,9 1,0 1,0 1,1 1,2 1,4 1,5 1,7
2,50...4,0 | 0,8 0,9 1,1 1,3 1,3 1,3 1,4 1,6 1,7 1,9
4,00...6,3 | 1,0 1,1 1,3 1,4 1,4 1,5 1,6 1,8 1,9 2,1
6,30...10 | 1,1 1,2 1,4 1,5 1,5 1,6 1,7 1,9 2,0 2,2
10,0...16 | 1,2 1,3 1,5 1,6 1,6 1,7 1,8 2,0 2,1 23

[Ipyn MeHbIIEH MIEPOXOBATOCTH 00padAThIBAEMBIX IMMOBEPXHOCTEH K IPHUITYC-
KaM IpUOaBJISIOT:

— npu mepoxoBatoctu Ra > 2,5 mxm — 0,3...0,5 mmM;

— npu mepoxoBaroctu Ra < 2,5 mxMm — 0,5...0,8 mm.

[Tocne ompeneneHuss HOMHUHAIBHBIX pa3MEpPOB IMPOKATAHHOM 3arOoTOBKHU
paccuuThiBalOT ee Maccy. CymMMapHasi macca 3aroTOBKU OIpPEIENseTcs C Yy4eToM
COCTAaBIISIONINX €¢ 00HEMOB.

Ha Ttopmax 3aroToBku, oopMIIsieMbIX OTPE3HBIMU HOXXaMH KIMHOOOPa3HOTO
WHCTPYMEHTa, HEOOXOAMMO MPeyCMaTPUBATh BBICTYIIBI BBICOTOM 10 1 MM. Panunychl
CKpPYIJICHUH BHEIIHMX U BHYTPEHHUX YTJIOB 3arOTOBKHM Ha3HAYArOTCSA 10 Tadiuie 2.3.

Tabnuua 2.3 — Paguycel CKpyTJIEHH yTII0OB MPOKAaTaHHBIX 3aTOTOBOK

. HomuHanbeHbIE paguyChl CKPYIJICHHS YIJIOB, MM
Macca npokaTaHHOH 3arOTOBKH, KI'
Bremnnx BryTtpennux

0,25...0,63 0,8 1,1

0,63...1,6 1,0 1,5

1,6...2,5 1,2 1,9

2,5...4,0 1,5 2,2

4,0...6,3 1,5 2,2

6,3...10,0 1,7 2,6

coimre 10,0 1,7 2,6
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KonbrieBbie KkaHaBKkM  11€1€COO0OpAa3HO MPOKATHIBATh MPU HX  IIUPHUHE,
MPEBBIIIAIONICH 8 MM.

Onpeodenenue npedenvHbIX OMKIOHEHUN HA pazmepvl. NPOKAMAHHOU
3a20moeKu

Ha HoOMuMHanbpHBIE AuaMeETpaJbHbIE pa3MeEpPbl IMPOKATAHHOM  3arOoTOBKHU
HA3HAYAIOTCS] BEPXHUE €S, U HUKHUE ei,; MPEIEIbHbIC OTKIOHCHU:

es;, =es, +es,, +es,+es, (2.2)
ei, =ei, tei, (2.3)

rie  es,; — OTKJIOHEHUE Ha U3HOC PabOYero HHCTPYMEHTA, MM;
es,,, ei,, — OTKIOHEHUs, YYUTHIBAIOUINE IIOIPEHIHOCTb W3rOTOBJICHMUS

paboyero MHCTPYMEHTA, MM;

es, — OTKIOHCHHE OT MapauIelIbHOCTH OMOPHBIX (IO HHCTPYMCHT)

MTOBEPXHOCTEM MONEPEUHO-KIMHOBON MAIIIMHBI, MM;
es,, ei, — OTKIIOHCHUS 110 TEMIIEPATYPHOMY MHTEPBaLy, yYUTHIBAIOIIHUE YCAIKY

UHCTPYMEHTA.
OTKJIOHEHUSI HOMHUHAIBHBIX IPOAOJIBHBIX Pa3MEpOB es,, ei, ONPEeNA0TCs 110

dopmynam

es, =es, +es,t+es,, (2.4)
ei, =ei, +ei. +ei, (2.5)

rac eic — OTKJIOHCHHC, YYHUTBIBAIOIICC B3AUMHOC CMCIIICHUEC KIIMHOBOT'O MHCTPYMCHTA

BJI0JIb OCH 3arOTOBKH.

OTKJIOHEHHS] HOMUHAJIBHBIX Pa3MEpPOB 3aroTOBOK IO OTAEJIBbHBIM 3JIEMEHTaM
IpUBEICHBI B Tabaumax 2.4 u 2.5.

Jlomycku Ha KpUBU3HY M KOpPOOJIEHHE 3arOTOBKH yKa3aHbl B Ta0iuIe 2.5.

B Texmmueckmx TpeOoBaHWAX TIpU  OGOPMIICHWH dYepTeka 3arOTOBKHU
HEOOXOJIUMO YKa3aTh:

— TBEpAOCTh HB;

— JIOMYCTUMbIC 3HAYEHUS OTPAaHKU U KOHYCHOCTH III€EK BaJia, KPUBU3HBI,

— HEIOMYCTUMOCTb CMSITHS, HEI0KATa, CMEILLEHHUS U TTOTIEPEYHOT0 3aKaTa.

JlonmycTuMble 3HAYEHUS] OTPAHKKM M KOHYCHOCTH B 3aBUCMMOCTH OT TrabapuTOB
3aroTOBKM MOXHO NpUHUMATH B nipeaenax 0,2...0,6 mm.
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Tabmuua 2.4 — OTKIOHEHHS pPa3MEPOB 3aroTOBOK, IIOJIy4aeMbIX IONEPEYHO-KIMHOBOU
MPOKATKOM (ompeensieMble 0 Macce 3ar0TOBOK)
B mmumnmerpax

Macca npoxaTaHHOM es es i

3arOTOBKH, KT ul P ¢
0,25...0,63 +0,38 +0,06 -0,15
0,63...1,6 +0,47 +0,1 -0,2
1,6...2,5 +0,6 +0,1 -0,2
2,5..4,0 +0,67 +0,2 -0,3
4,0...6,3 +0,75 +0,2 -0,3
6,3...10,0 +0,82 +0,2 -0,3
10,0...16,0 +0,9 +0,2 -0,3

Tabmuma 2.5 — OTKJIOHEHHS pa3MEepoOB 3aroTOBOK, IOJYYaeMBbIX IONEPEYHO-KINHOBOMN

MPOKATKOM (ompeensieMble Mo pa3MepaM 3aroTOBOK)
B mumumerpax

Hﬁﬁaxj?}? . es, el es,, ei, KpuBnzna
o 50 +0,05 -0,05 +0,05 -0,05 0,3
50...120 +0,12 -0,12 +0,07 -0,07 0,4
120...180 +0,18 -0,18 +0,08 -0,08 0,5
180...260 +0,26 -0,26 +0,09 -0,09 0,6
260...360 +0,36 -0,36 +0,1 -0,1 0,8
360...500 +0,5 -0,5 +0,12 -0,12 1,0
500...630 +0,63 -0,63 +0,14 -0,14 1,2
630...800 +0,8 -0,8 +0,15 -0,15 1,5

Pacuem pasmepoe npymka noo RPOKAmKy 3a20moe6Ku

Pacuer pa3mMepoB mnpyTka mOoA MOpPoOKaTkKy (T. €. HCXOJHOM 3aroTOBKH)
BBHITIOJTHSIETCA B JIBa dTana.

1 OmnpenensieTcss pacyeTHBIM AWaMETp NPYTKa MO HAUOOJBIIEMY IUAMETPY
3aroTOBKH, MOJIYYEeHHOM MONEPEUHO-KIMHOBOM MPOKATKOM:

a’p =a’maX +esdmaxs (2.6)

rac d — HOMHHAJILHOE€ 3HAYCHHWE HaWOOIBIIETO AnaMCTpa HpOKaTaHHOﬁ

max

3arOTOBKH, MM;
es,  — BEpXHee IpeJlelIbHOE OTKIIOHEHHE ITOr0 JUaMeTpa.

max

HomuHanpHelli 1uameTp mpyTKa d, BblOMpaeTcs M3 COpPTaMEHTa 110
FOCT 2592-88 xak Omwkaiiiiee Ooibllee 3HAYCHHE I10 OTHOWICHUIO K d,

(Tabnuma 2.6).
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HpI/I 9TOM JOJI’KHO BBIIIOJIIHATBCA YCIIOBUC

d,—ei
dmax - eidmaX < " K % ) (27)

y

Trac eid — HIDKHEE OTKIIOHCHHE HamOOJIBIIEro AUaMEeTpa HpOKaTaHHOﬁ

max

3arOTOBKH, MM;
ei 4, — HUKHEE OTKIIOHCHHUE TUAMETPa TIPYTKa, MM;

K, — ko3 ¢duineHT, yUNTHIBAOWMI yrap MeTamna Ipu HarpeBe MpyTKa MOx

npokarky, K, =1,01.

Tabmuua 2.6 — [N'opstuexatanslii npokat no 'OCT 259088

JlonyckaeMble OTKIOHEHUS, MM
Juamerp, MM Jlomyck, MM
BEpXHEE HIDKHEE
19,17, 18, 19 +0,3 -0,5 0,8
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, +0,4 -0,5 0,9
30,31, 32, 33, 34, 35
36,37, 38, 39, 40, 42, 44, 48 +0,4 -0,75 1,15
50, 52, 54, 55, 56, 58 +0,4 -1,0 1,4
60, 62, 65, 68, 70, 72,75, 78 +0,5 -1,1 1,6
80, 85, 90, 95 +0,5 -1,3 1,8
100, 110, 115 +0,6 -1,7 2,3
120, 125, 130, 140, 150 +0,8 -2,0 2,8

2 HomuHamIBHEIL pa3sMep IpyTKa 0 JiuHe L, onpenesnsercs mno popmyie

"
L,=127- . (2.8)

2
(d —-05-ei ]
0 d

O0beM npyTKa V| BBIYUCISICTCS 1O (popMyIIe

V,= Ky Vo, Ve (2.9)
rne V — 00beM MpOKAaTaHHOW 3ar0TOBKH, TOJICYUTAHHBIM MO HAWOOJBIITUM

1.3.
IpeIeIbHBIM pa3Mepam;
VK — 00BbEM KOHIIEBBIX OTXO/IOB,
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3 3
V. =075 (Kh1 d} +K,,-d;, ) (2.10)

rne d - d 1, — AMAMETPbI KOHIEBBIX JIEMCHTOB H3/ICIIHS, MM;

K, . K, — xospdunuentsl, onpenensemsie o rpadguxy (pucyHok 2.3), ms

KaXKJI0r0 TOpIla 3aroToBku (o = 20°).
1,6 ]7'
1,4

1,2

’ (0= 400 /
T 1,0

0.8
K
0.6
/o =] 20°
0.4 ///
0.2 VY.

07712 14 16 1.8 2
E —»

Pucynok 2.3 — I'paduk 3aBucumoctu koddppuuuenta K , OT €

Jlonyck Ha JIMHY NPYyTKa IPUHUMAETCS paBHBIM 2 MM, T. €. = 1 MM.
Iopaook evinoanenusn padbomal

1 U3yuuTh 4yepTexk NeTald W STAJOH, BhIJAHHBIE JUIS pa3pabOTKU yepTrexa
IIPOKATAHHOU 3arOTOBKHU.

2 HaznauuTh npuIrycku Ha 00padoTKy.

3 PaccunTaTh OTKJIOHEHHUS HA JUAMETPAIIbHBIE U JIUHEUHBIE Pa3MEPHI.

4 OnpenenuTh CTENEHb 00XKATUS 3arOTOBKU HA KAXKJ0M CTYIEHHU.

5 ChopmynupoBaTh TEXHUYECKHUE TPEOOBAHMS HA MOJYyYEHUE 3arOTOBKH.

6 BpINOJIHUTB YepTEkK 3arOTOBKHU.

7 PaccunTaTh pa3Mepsl PYTKA IS TPOKATKU 3arOTOBKH.

8 IIpon3BecTy aHaIM3 KayecTBA 3arOTOBOK ITYTEM COIOCTABIICHUS U3MEPEHHBIX
[IapaMeTPOB 3arOTOBKH C HA3HAYEHHBIMU U 1aTh COOTBETCTBYIOLIEE 3aKJIFOUCHHUE.
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Cooepoicanue omuema

1 Ha3Banwme paboThI.

2 Ilens paboThI.

3 Yeprex neranm.

5 PacyeTsl npUmyckoB, OTKJIOHEHUMN, CTETIEHEN 00KaTHsl.
6 UepTex 3aroTOBKHU.

7 DcKU3 NMpyTKa JIJIsl TPOKATKU U €ro 00BheM.

8 BEIBOSEL.

Konmponwvnwie 6onpocut

1 Uro wucnonb3yercss B KadeCTBE MCXOJHOM 3aroTOBKM IIPU IONEPEYHO-
KJIMHOBOM MpOKaTKe?

2 OxapakTepu3yuTe METOIbl MONMEPEYHO-KINHOBON MTPOKATKHU.

3 HazoBute cxeMmbl ONEPEYHO-KINHOBON MMPOKATKHU.

4 Kakye TEXHOJOTMYECKME MOTPEUNIHOCTH BO3HUKAIOT MpPU  IONEPEYHO-
KJINHOBOW NpOKaTKe?

5 Kakue TtexHuueckue TpeOOBaHUS YKa3bIBAIOTCS HA YEPTEXKE 3aroTOBKH,
MOJIyYEHHOM MONEPEYHO-KIMHOBOM MTPOKATKOM?

3 JlabdoparopHasi paGora Ne 3. OmnpeaejieHMe OCHOBHBIX
napamMeTrpoB mnpecc-GpopMbl AJs1 3arOTOBKH, IOJYYEHHOW MeETOA0M
MOPOIUIKOBON METAJIYPrUHA

Ilenv pabomur: IpakTHUECKOE OCBOCHUE METOJIOB pacyeTa pa3MepoB 3arOTOBKH,
M0JIy4aeMOi METOJIOM MOPOIIKOBOM MeETajulypruu, npecc-popm s MpeccoBaHUS
IIMXThI, OLIEHKU KaueCTBa 3ar0TOBOK.

Obuwue ceeoenusn

[TopomkoBass MeTauTyprusi — OTpacib TEXHOJOTHUU, 3aHWMAIOIIASICS TPOU3-
BOJCTBOM METAJUTMYECKUX TMOPOITKOB M neTaieil u3 Hux. CyInHOCTh TMOPOIIKOBOM
METALTYPTUM 3aKII0YaeTCsl B TOM, YTO W3 METAUIMYECKOTrO MOPOIIKa WM CMECU
MIOPOIIIKOB TPECCYIOT 3aroTOBKH, KOTOpPBIE 3aTeM IIOJBEPrar0T TEPMHYECKOM
00paboTKe — CIIEKAHUIO.

Bricokass 3(@EeKTHBHOCTh IMOPOMIKOBOKM METAJUIYPTHH PpPEaTUu3yeTCs IpH
W3rOTOBJICHUA MATEPUAIIOB WM W3ICIWH, KOTOpPhIE HEBO3MOXKHO WJIM HEBBITOHO
MoJIy4aTh IPYruMu MeTonaMu. K HUM MOXXHO OTHECTH (DPUKIIMOHHBIE M3JENHS Ha
KEJIE3HOM OCHOBE /I BBICOKOHArPY>XEHHBIX TOPMO3HBIX CHCTEM, KOHTAKTHBIC
W3JIeTUsl Ha OCHOBE cepedpa M w3 BOJIb()PaMOMETHOTO TCEBAOCIUIaBA, (PUIBTPHI U3
METaJUTMYECKUX TOPOIIKOB, TBEPABIC CIUIABBI, CAMOCMA3BIBAIOIITUECS TTOAITHITHUKA U
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MHOTHE JIpyTue JeTaiu, 0€3 KOTOpPhIX B HACTOALIEE BPEeMs HEBO3MOXKHO CO3/aHUE
HOBOW TEXHUKH.

CrocoObl  MOPOIIKOBOW METaJUIyprMHM IO3BOJISIIOT TaKKe H3rOTaBIMBATH
MaTepuaibl U U3JENUs, KOTOPbIE MOTYT OBITh MOMYyYEHBl U IPYTHMH CIIOCOOaMH, HO
C MHBIMU TEXHHKO-3KOHOMHUYECKHMHM MOKa3aTessiMu. Pemaromumu (aktopamu npu
NEPEeBOJI€ U3rOTOBJIEHUS U3JEINI Ha CIOCOOBI MOPOIIKOBOM METAIyPruu SBJISIOTCS
X ce0eCTOMMOCTh, TPYJOEMKOCTh U TE€XHOJOTUYHOCTb, MAcIITa0bl MPOU3BOJICTBA.
CTOMMOCTBh TOTOBOM MPOJIYKIMHU BBICTYHAET OCHOBHBIM (PAKTOPOM, OMpPEESIONIUM
KOHKYPEHTOCIIOCOOHOCTh MOPOIIKOBBIX U3JIETUN. XOTS CTOMMOCTb MOPOIIKOB BBIIIIE
CTOMMOCTH JIUTBIX MaTEpUajoB, OJHAKO PAacxXo/bl HAa OCHOBHBIE MaTepuajbl Ha
€AVHUILY TPOIYKIHH NOPOIIKOBOM METAJUIypIHMH BCErJa HUXKE, YEM, HAIPUMED, IIPH
o0paboTke MeTaioB pe3aHueM. OOBSACHAETCS 3TO MPEXAE BCETO TEM, YTO BBIXO]
TOJHOTO TpH 00paboTKEe pe3aHUuEM CIOXKHBIX JeTanedl He mnpeBbimaer 60 %.
[TopomkoBas ke MeTaTyprusi odecrneunBaeT BbIXOJ TrogHoro mertamwia 95...97 %
Y YUCJIO OCHOBHBIX T€XHOJIOITMYECKUX ONEpALHil, HE MPEBBIMIAONIEE 3...5, 4TO AaeT
BO3MOXHOCTb COCPEJOTOYUTh MPOU3BOACTBO MOPOIIKOBBIX H3JIEIUNA Ha OIHOM
NPEANPUATHH, 3HAYUTEIBHO MOBBICUTh MPOU3BOJUTEIBLHOCTh, CHU3UTh CEOECTOUMOCTD
U DHEpPro3aTparhbl, COKPAaTUTh MOTPEeOHOCTh B padouei cuine. Tak, Beimyck 1000 T
U3JIeNTMI U3 MOPOIIKOBBIX MaTEepUaoB 00ecreynBaeT B cpeaHeM skoHomuto 2800 1
MeTaJUIoNpoKaTa, BBICBOOOXIaeT okojo 190 pabounx wu 80 Merawio-
PEXKYIINX CTAHKOB.

CebecTonMOCTh MOPOITKOBBIX JETANICH CPEIHEH CIO0KHOCTH B 2—2,5 pa3a HIKE
ce0ecTOMMOCTH U3/ U3 POKaTa.

OgHuM M3 NPEeUMyIIECTB MOPOLIKOBOM METAJUIYPIHMHM SIBJIAETCS MOJIyYEHHE
IByX- U MHOTOCJIIOMHBIX W3AeNui (HEKOTOpbIE BUAbI MOAIIWITHUKOB CKOJIbKEHHS,
OMMETaINIMYECKUE IUIACTHHBI, LIEIbHOIPECCOBAHHBIE MArHUTHBIE CXEMbI, KOJJIEK-
TOPHBbIE TJIACTHHBI, AIEKTPOKOHTAKTHI U T. A.). Kpome Toro, B mporecce noaydyeHus

BCE Yalle IepepadaTblBAIOT OTXOJAbl TPAJAULMOHHBIX MPOU3BOACTB — CTPYXKKY,
OK&JIMHY U T. M., YTO MO3BOJSIET OPraHU30BaTh BBICOKOA(P(PEKTUBHOE OE30TXOJHOE
IIPOU3BOJICTBO.

[ToBenenne MeTayuIMUECKUX MOPOILIKOB MPU MPECCOBAHUM U CIEKAHUU 3aBUCUT
OT CBOMCTB HOpPOILIKOB, KOTOpPBIE, B CBOIO OYepE/b, OMPEAEISIOTCA CIIocOo0aMu HX
noxy4yeHusi. MeTaminiyeckue MOPOIIKH XapaKTEPU3YIOTCS XUMHUUYECKUM COCTABOM, a
TaKkke (PU3NYECKUMH U TEXHOJIOTHUYECKIMU CBONCTBAMU.

Texnonoeuueckue ceouicmea XapakTEpU3YIOTCSd HACBIMHOW IIOTHOCTBIO, TEKY-
YECThIO, IPECCYEMOCTHIO U CIIEKAEMOCThIO TTOPOIIIKA.

Hacvinnas naomnocms — Macca eauHUIBI 00beMa CBOOOJIHO HACHIITAHHOTO
noponika. CTabuiIbHOCTh HACBITHOM Macchl 00ECIEYMBAET MOCTOSHHYIO YCAAKy MpU
cnexkanud. OHa 3aBUCHUT TJaBHBIM 00pa3oM OT (POpPMBI U pa3MEpOB YACTHIl. 3HAHUE
BEJIMYMHBI HACHIITHOW TUIOTHOCTH HEOOXOJMMO MPH KOHCTPYUPOBAHUU Ipecc-PopM,
a TaKk)Ke B MPAKTHKE IPECCOBaHUS — B CIydae JO3UPOBKU IIUXTHl OOBEMHBIM
crocobom. PerynmpoBarth BeNMUYMHY HACBHIMMHOW IJIOTHOCTH MOXHO H3MEHEHHEM
PEXKUMOB H3rOTOBIICHUSI TIOPOLIKA, T. €. U3MEHSs TEMIIepaTrypy, IJIUTEIbHOCTh
BOCCTAHOBJICHUS U Pa3MoJia, MapaMeTpbl AIEKTPOJIN3a U T. 1.
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Texyuecmb — cIOCOOHOCTH TIOPOIIIKA 3aMOMHATH (opMy. TeKydecTh yXyamaercs
C YMEHBIIIEHUEM pa3MEpPOB YACTHUIl MOPOIIKA M MOBBIIIEHUEM BIaXHOCTU. OLIEHKON
TEKY4YECTH SBJSETCA KOJIMYECTBO IOPOLIKA, BBITEKAEMOIO 4YEpe3 OTBEPCTHE
muamerpoMm 1,5...4 mm 3a 1 c. TekyuecTp mopomka MMeeT OOJBIIOE 3HAYECHHE,
OCOOEHHO MpU aBTOMATUYECKOM MPECCOBAHHUM, MPU KOTOPOM IMPOU3BOJUTENHHOCTD
pecca 3aBUCUT OT CKOPOCTH 3amnofiHeHus (Gopmbl. Huzkas TekydyecTb cnocoOCTByeT
TaK)K€ MOJYYEHUIO HEOJHOPOIHBIX 10 TUIOTHOCTH JI€TajeH.

IIpeccyemocmb TOPOIIKOB OMPENENSAETCS, C OJHON CTOPOHBI, CIIOCOOHOCTBHIO K
00aTUI0O B MPOLECCEe NPECCOBAHMS, T. €. YIUIOTHAEMOCTBbIO, W, C JApPYyrou, —
CIIOCOOHOCTBIO K COXpaHEHUIo0 (OpMbI MOCTE MPECCOBaHUS, T. €. (HOPMYyEMOCTHIO
(I'OCT 25280-82). IIpeccyemMocTh MOPOIIKAa 3aBUCUT OT IUIACTUYHOCTH MaTepHaia
YacTHUI], UX pa3MepoB M (GOPMBI U TIOBBIIIAETCS C BBEICHHEM B €ro COCTaB
MOBEPXHOCTHO-AKTUBHBIX BEIIECTB.

ITon cnexaemocmvio MOHMMAKOT MPOYHOCTH CLEIUIEHUS YaCTULl B PE3yJbTaTe
TEPMUYECKOI 00pabOTKH MPECCOBAHHBIX 3arOTOBOK.

[Tocne BBIIPECCOBKU 3aroTOBOK M3 Mpecc-POopMbl MX pa3Mepbl U3MEHSIOTCS.
SIBnenue yBenuueHuss OObEMa CIPECCOBAHHBIX 3arOTOBOK TMOJ| JIEWCTBHUEM
BHYTPEHHUX HANpsHKCHUN Has3bIBaeTCs yNpyruMm mnocienaerdcrsueM. OCHOBHas 101
YOPYTroro pacUIMpeHusi pPeaau3yercss HEMOCPEICTBEHHO TMOCJE BBIIPECCOBKU
3arOTOBKM M3 MAaTpUlbl, OJHAKO HEKOTOPOE YBEIMYEHUE PA3MEPOB MOXKET
IPOUCXOJUTh B TECUEHUE HECKOJIBKUX YaCOB M IAXKE THEU MOCIIE BHINPECCOBKH.

TpagMIIUOHHBIA  TEXHOJOTMYECKHM  MPOILECC  M3TOTOBJIEHHUS  3arOTOBOK
METO/IaMH IMOPOIIKOBOM METAJULyPIHH COCTOUT U3 CIEIYIOLIUX TaIOB.

1 IlpuroToBneHue MMUXTbl — CMEIIMBAHHUE MMOPOIIKOBBIX HMCXOIHBIX KOMIIO-
HEHTOB JIJIS ITOJIyYEHUS] TOPOIIKOBOM CMECH OIPEAEIIEHHOIO COCTABA.

2 Jlo3upoBKa — OMpPEJENICHHE J03bl ULIMXTOBOIO MaTepHuayia AJi U3TOTOBIICHHUS
U3JIEIUS C ONPEIEICHHON MOPUCTOCTHIO.

3 ®opmoBaHME — HEOOXOAUMO ISl MPUJIAHUS MOPOILIKOBOM MIMXTE (POPMBI U
pa3MepoB OyIyIIei 3arOTOBKH.

4 Cnekanue — HEOOXOAMMO i MpUJaHUs (POPMOBAHHOM 3aroTOBKE HEOO-
XOJIMMBIX MEXaHUYECKUX WIH (PU3NYECKUX CBONCTB.

5 JlonomHUTENbHBIE BUIBI 00pa0OTKHU. J[aHHBIN Tall MOXKET BKIIOYATh Pa3Iuy-
HBIC OTEpAIMH: JOTOJHUTEIBHYI0 MEXaHHYECKYI 00pa0oTKy, KaluOpoBaHUE,
MPOIUTKY, TEPMUUECKYIO M XUMHKO-TEPMUYECKYIO0 00pabOTKY | JIp.

OnpeneneHHbll UHTEPEC U3 MPUBEICHHBIX 3TANOB MPEICTABISAET (POPMOBAHUE
MKUXThl. B yclOBUSX MalIMHOCTPOMTEILHOIO MPOMU3BOACTBA HAMOOJEE 4YacTO JIs
(GopMOBaHMS H3AENMM M3 METAUIMYECKUX MOPOUIKOB MPUMEHSETCS XOJIOAHOE
npeccoBaHue B mpecc-popmax. [IpumeHeHue 3TOro Meroaa MO3BOJIAET MOJIydaTh
MIPECCOBKHU IUIOTHOCTBIO 70 95 %. [Ins oOecrieyeHuss paBHOMEPHOW IIOTHOCTH TIO
BBICOTE TMPECCOBKH, KAK TNIPaBUJIO, MPUMEHSIOT JBYXCTOPOHHEE IPECCOBAHUE.
OoHOCTOpOHHEE MPECCOBAHME IMPUMEHSIIOT TMPU  HU3TOTOBJIEHHUHM  IPECCOBOK
HEOOJBIION BBICOTHI 5...8 MM.

PacripeneneHne IUIOTHOCTH IO BBICOTE IPECCOBKH NPH OJHOCTOPOHHEM H
JIBYXCTOPOHHEM MPECCOBAHUHU MPUBEACHO HA pUCYHKe 3.1.
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.

O

Pmax

i

— Pmin

fMaomiocme, ofcn’

Pucynok 3.1 — Pacnpenenenue mIOTHOCTH 1O BBICOTE MPECCOBKH MPU OAHOCTOPOHHEM (@)
U IByXCTOPOHHEM (0) TIPECCOBAaHUM

Ilopaoox evinonnenus padomot

1 ITo 3amanHomy Bapuanty (Tabnuna 3.1) paccuuTaTh IIOTHOCTH IIMXTHI.

Ta6muia 3.1 — BapuaHTsl 3aganuit

Homep BapuaHTa Pasmep perami, a Hopnc—o Marepuan
D d h TOCTH Y, %

1 35.0,05 27401 33.0.1 25 KIp2J13

2 18.0,05 g*0.05 18.0,1 20 BpAX9-4

3 2101 14701 20.0,2 15 KI'p3H2

4 17.0,1 11.0,1 16.0,2 20 BpO5Tp2

5 35.0,1 27.0,1 35701 25 KIp52

DCKHU3 AeTalu NpeICTaBICH Ha PUCYHKE 3.2.

0

Pucynok 3.2 — Dcku3 aetanu

[110THOCTH HIUXTOBOTO MaTcpuajia MOXKCT OBITH OIIPCACIICHA 110 INIOTHOCTH U
IMPOLCHTHOMY COACPKAHUIO BXOIAINX B IIUXTY KOMIIOHCHTOB!
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o, = P Py Py--op, 100 G.1)
yiis ’ .
Bepy Pyt Pyt PPy Pyt 5Py Py Py e Py

rae P, B, ..., P, — IPOLIEHTHOE COJep>KaHUE KOMIIOHEHTOB B LIUXTE, %o.
[110THOCTH MaTepHaNoB MpeAcTaBieHa B Tadaue 3.2.

Tabnuna 3.2 — [11oTHOCTH MaTepuanoB

HaumenoBanue matepuana I[TnoTHOCTE p, KI/M°
Mennb 8800
OnoBo 7290
Huxkenb 8900
I'padur 2200
AnroMuHHI 2700
Kenezo 7800

Hampumep, paccunraem miIoTHOCTh KUXToBOro marepuana bpO10H2Ip3,
conepxkartero 10 % Sn, 2 % Ni, 3 % rpadura, 85 % Cu.

8800-7290-8900-2200-100

= =7920 kr/™m’.
85-7290-8900-2200+10-8800-8900-2200+2-8800-7290-2200+3-8800-7290-8900

Pu

2 OmnpenenuTh pa3Mepbl IMPECCOBKU, MCXOIS M3 pa3MEpOB TOTOBOW JIE€TalH,
YyIOPYroro rnocjiaeAeucTBus, yCaaKku Mpy CIIEKaHUHU U MPUITYCKA Ha KAJIUOPOBKY.
BricoTa npeccoBkM (MUHUMAaJIbHAS)

hipmin = Min — 1 £ €5, + 1y, (3.2)

rae  h,,, —MUHHMAallbHas BbICOTA TOTOBOT'O U3JCIIH, MM;

[, — BeIM4YMHA yIPYIroro NociIeAelCTBUSA, MM;
€, — YCaJKa IIpU CIIEKaHUU 110 BBICOTE, MM;
n, — IPUILYCK Ha KaJIMOPOBKY, MM.

Yrpyroe nociaeaeicTBie NPUBOAUT K YBEIUYEHUIO pa3MEpPOB 3arOTOBKHU MOCIE
npeccoBanus Ha 0,15...0,30 % no nuamerpy u Ha 0,5 % 1o BeICOTE.

VYcanka xapakTepu3yeT BEIMYMHY W3MEHEHHUSI pPa3MepOB IIPECCOBOK MIPHU
CIIEKaHUU. YcajJKa MPUHUMAETCS CO 3HAKOM «ILUIIHOCY» MPU YMEHBIICHUH Pa3MEPOB
3arOTOBKU MPU CHEKAHUU U CO 3HAKOM «MHUHYC» MPU UX yBeIMYeHuW. Benmumna
yCaJIKu COCTaBJIsieT mpuMepHO 1...3 % OT BeIMUYUHBI pa3Mmepa.

[Tpunyck Ha kanuOpoBKy Haxoautcs B npegenax 0,1...0,15 MM Ha cTOpoHY.

Ecnu xoneGanusi ycaJku yKIAIbIBalOTCS B Mpefenax JAONyCKa HW3JAEHus, TO
BBICOTA TMPECCOBKU OMPEEISIETCS] KaK CPEAHsIsl BEJIMYMHA MEXAY HAuOOJBIINUM U
HAaMMEHBIIUM pa3Mepamu:
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h max + h min

Ecimn ke koneOaHus ycaJKM NPEBBILAIOT MpeAessl JOIMyCcKa H3Aemus,
T. €. &, > Myp o = Pp min » TO PEKOMEHIYETCS IPUHATH BETMYUHY TIPECCOBKU PABHOM
MaKCUMANBHOU (hp = hpp oy )-

HomuHanbHeI AuaMeTp noJI0CTH MaTPUILBI

rac D_. — MHUHMMaJIbHbIN AUaMCTP IOTOBOT'O U3ACIIHA, MM,

min

[, — BEeNM4YMHA YIIPYTOro MOCIEACHCTBYS, MM;
€, — yCaJKa IIpU CIIEKaHUHU I10 JUAMETPY, MM.
HomuHanbHbil AuaMeTp myaHcoHa

d=d.. —1,+e,-n,, (3.5)

Trac d ax MaKCUMAaJIbHBIN pasMEp OTBEPCTUA B ACTAIIN, MM,

m

[, — BeIM4YMHA YIIPYToro MocIeAeHCTBYS, MM;
€, — ycaJxKa IIpU CIICKaHWUU 110 JUAMETPY, MM.

Jlonmyckn Ha HM3HOC IyaHCOHA M MAaTPHULBI ONPENEIAIOT C YYETOM JAOIyCKa Ha
BHYTPEHHHUU U HAPYKHBIN AUAMETPBI U3IEIIU.

[Tomyuenne HEOOXOIUMBIX TUHEHHBIX Pa3MEPOB MPECCOBOK C yUETOM YNPYTOro
NOCJICICUCTBUS, YCAJKU MPU CHEKAHWM U TPUIYyCKa HAa KaJIUOPOBKY JIOCTHUTAETCS
MOATOHKOM JIMHEWHOTr0 pa3Mepa 0o aeTanu npecc-QpopMbl, HAIpUMEDP, YIIOPHOTO
KOJIbLIA.

3 Onpenenutb 00bEM MPECCOBKU M MacCy HABECKHU.

BennurHa 10361 LIUXTHI ONPENETSAETCS U3 BBIPAKEHUS

100 -y
P =p V. |—1] 3.6
w = Pu [ 100 j (3.6)

rae p,, — IJOTHOCTh IIMXTOBOIO MaTepuana, r/em?;

V' — 06beM 3ar0TOBKH (IIPECCOBKH), CM°;
Y — MNOPUCTOCTh 3aroTOBKH, %o.

4 PaccuuTaTh mapameTpbl pecc-QopMBbl.

OcHoBaHuEM JJIs pacyeTa pa3MepOB AeTayei mpecc-popM SBISIOTCS MPUHATHIE
pa3Mmepbl 3aroToBkd. B Tabmuue 3.3 mnpuBeneHbl pacueTHble (QOpMYyINbl IS
onpeneneHusl JIUMHEHHBIX pa3MepoB Jeraneil mpecc-popm 0e3 yuera ympyroro
NOCJIEIEHCTBUS MOCJE MPECCOBAHUS U YCAJKU MPU CIIEKAaHUU 3arOTOBKH.

Ha pucynke 3.3 npencrtaBieH oOLIMNA BHUA ChEMHOW PYYHOM Mpecc-(OpMBbl.
[IpeccoBaHue 3aroToBOK B Mpecc-Ppopmax MPOU3BOIUTCS CIAEAYIOLIUM 00Pa3oM.
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Tabnuna 3.3 — JIuneitHbie pa3mepsl neraneii mpecc-hopm

Jetanb mpecc-popMbl O6o03HaueHue pazmepa Pacuernas popmyna
Buika 1
% A A= 5 “hyp
—] % Xy
5~(0,7..0,8) hyp,
I[Tyancon ‘ Q
B=I'+4
LQ

Marpuna

MMM

I'~(4,5..5)-hp+(B5 - A)

ITyaHCOH BepXHHMii N

d=T+(2..4)

Konbuo ynopaoe

1
Y

E=(J+B+hy,)-T
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Pucynok 3.3 — [Ipecc-popma 11t ABYXCTOPOHHETO MPECCOBAHUS

[Ipu xone nmon3yHa npecca BHU3 JABJICHHUE Yepe3 IyaHCOH BEPXHUU NepenaeTcs
IIMXTE U TPOU3BOJIUTCS IPECCOBAHNUE CBEPXY 10 yNOPA. 3aTEM BBLACPTUBAETCS BUIIKA
Y IPOU3BOAUTCS MOJANIPECCOBKA CHU3Y JI0 MTOJIHOTO 3aMbIKaHUsI MPECC-POPMBI.

JUtsi BBITAJKMBAaHUS CIPECCOBAHHOM 3arOTOBKM HAa HIDKHIOK IUIMTY IIpecca
YCTaHABJIMBAETCS KOJBIO YINOPHOE, a Ha HEro — mpecc-gopma € 3aroTOBKOM.
JlaBieHne Ipecca yepe3 IyaHCOH BEPXHUHM M 3arOTOBKY II€pEaeTcs ITyaHCOHY,
M 3aroTOBKa BMECTE C IIyaHCOHaMH BBITAJIKMBaeTcsl W3 mpecc-¢popMmbl. brarogaps
yIOPYroMy IOCJIENEUCTBUIO, MPUBOAAIIEMY K HEKOTOPOMY YBEIMYEHHUIO pPa3sMEpOB
3arOTOBKHM, 3arOTOBKa JIETKO CHUMAaeTCi C IIyaHCOHA. JluamerpasbHble pa3Mephl
3aroTOBKM OO€CIIEUMBAIOTCSA AUAMETPAIBHBIMU pa3MepamMu MaTpULbl U ITyaHCOHOB,
JUHENHbIE (BBICOTA) — NPUMEHEHUEM YIIOPHBIX Kojel M BWIOK. llopucrocTs
3aroTOBOK OIPEIEIAETCS JO3UPOBKOM UXTHI U PECCOBAHUEM I10 YIIOPaM.

Ha HWXKHIO IIMTy Ipecca yCTaHAaBIMBAeTcs IyaHcoH 2 u Buika J. Ha
IIyaHCOH yCTaHaBJIMBaeTcsd marpuna /. B 3a30p Mexay MarTpuued W IIyaHCOHOM
3aChINIAETCS HaBECKa MIMXTHI 6. 3aTeM MEXIy MaTpULIEH U ITyaHCOHOM 0€3 IEPEKOCOB
YCTaHaBJIMBAETCS IyaHCOH BEPXHUI 3, a Ha MaTPUIy — KOJIbLIO YIIOPHOE 4.

Cooeporcanue omuema

1 HazBanue paboThI.

2 Ilens paboTHI.

3 Yeprex 3arOTOBKHU.

4 Yeprex mpecc-POpMBl.

5 Pacyert mia0THOCTH MIMXTHI, 00bEMa 3aTOTOBKU M BEIMYMHBI HABECKU IIIHXTHI.
6 Pacuer neraineii npecc-Gpopmbl.

"7 BBIBOJIBI.
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KOHmPOJleble eonpocol

1 HazoBute 001aCTh UCTIOIB30BAHUS TOPOIIKOBOM METAJLTYPTUH.

2 HazoBuTe npeuMy11ecTBa MOPOMKOBON METAILITYPTHUH.

3 KakuMu TEXHOJOTMYECKMMH CBOWCTBAMHU XapaKTEPU3YIOTCS METaJInye-
CKHE TIOPOLIKH?

4 M3 xakux 3TAloOB COCTOUT TEXHOJOTHMYECKUN MPOILIECC M3TOTOBJICHUS 3aro-
TOBOK METOJIaMH MOPOIIKOBON METAILTYypPruun?

5 Ha30BuUTE BO3MOXKHBIE CXEMBI ITPECCOBAHUSI.
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