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1 OBIIAA YACTD

1.1 ITarerTHO-MHGOPMAITMOHHBIN TTOUCK

[IpensioxkeHHast B 3a1aHUKM HAa KypCOBOM MPOEKT AETallb SIBISETCA JOBOJBHO
pacnpoctpaHeHHOU. Takum 00pa3oM, TaHHYIO JI€Talb MOKHO M3TOTOBHUTH IO YK€
U3BECTHBIM TEXHOJIOTHSIM WM MPEUIOKUTh OTIUYHOE OT CYIIECTBYIOIIMX
TEXHUYECKOE U TEXHOJIOTMYECKOE PEIICHHUE.

JUIs  BBISIBICHMS YK€ CYLIECTBYIOUIMX BapHAHTOB TEXHOJIOIMYECKUX
IPOLIECCOB  M3TrOTOBJIICHMS]  JTaHHOM  JeTalld  NPOU3BEAEH  NaTeHTHO-
uHGOpPMaAIIMOHHBIN ToUCK. Pe3ynmpTaThl momcka mokazanu (ObUTM MpopaboTaHbl
ucTOoYHUKH [1...13]), 4TO HaWIydIIUM CHOCOOOM H3TOTOBJICHHS] JITOM JI€Talu
SBJIIETCS BBITS)KKA JKECTKUM MHCTPYMEHTOM U3 KPYIJIOHN JINCTOBOM 3arOTOBKH.

BrisiBiennbie  crocoObl OyayT paccMmoTpeHbl Oonee moapo6Ho B 1.1.3

JTAHHOW MOSICHUTEIbHOM 3aIllMCKH.

1.2 AHanu3 TEXHOJIOTMYHOCTH IETAIN

TexHoMOrM4ecKre MpoIecchl JUCTOBOM IITAMIIOBKHA MOTYT ObITh Haubojee
palMOHANILHBIMU JIMIIIb TIPU YCJIOBUM CO3/IaHHSI TEXHOJIOTMYECKOW KOHCTPYKILIHMH
uiu OPMBI IeTaNIN, TONyCKaroIeld Hanbosiee MPOCTOE U BBITOJHOE U3TOTOBJICHUE.
[ToaTOMy TEXHOJOTUYHOCTH JIMCTOIITAMIIOBAHHBIX JCTAJICH SBISICTCS HamOoJiee
BAKHOW MPEANOCBUIKOM MPOrPECCUBHOCTH TEXHOJOTMYECKUX METOJIOB U
SKOHOMMYHOCTH MPOU3BOCTBRA.

[Tog TEXHOJOTMYHOCTBHIO JAETAIM IMOHUMAIOT COBOKYIHOCTh CBOWCTB U
KOHCTPYKTHBHBIX JJIEMEHTOB, KOTOpbIC OOECIeUMBalOT Hauboyiee IPOCTOE U
SKOHOMHUYHOE €€ U3rOTOBJICHUE B YCIIOBUAX JJAHHOM cepuiiHoCcTH [1,c.279].

[Tpu nporpamme onpenenennoit 3ananrem (100 000) , nporu3BOACTBO MOMKET
cuuTaThcs cepudHbM [2, ¢.79]. [dedopMupoBaHre MOXKET OCYIIECTBISATHCS Ha
YHUBEPCAIbHBIX KPUBOIIMIIHBIX MPECCaX U TUAPABINYECKUX JTUCTOIITAMIIOBOYHBIX

npeccax. OcHacTKa, UCNOJIb3yeMasl IPHU 3TOM — IITaMIL.



AHanu3 TEXHOJIOTHYHOCTH IIPU 3TOM BEJETCS IO TPEM MMapamMeTpam:
e 10 opme merany;
® 110 TOYHOCTH PA3MEPOB AECTAIH;
® 110 IUIACTUYECKUM BO3MOKHOCTAM MaTepuasia JeTajlu.

Ha ocHoBanum ananmm3a (opMbl J€Tald MOKHO CJIeJIaTh BBIBOJA, YTO
HanboJyiee I1eJIecCOOOpa3HbIM M TEXHOJOTHUYECKH OCYIIECTBUMBIM BapHaHTOM
OCHOBHOW OIIEpAllMH ABJISAETCS BBITSKKA JETAIU U3 TUIOCKOM 3aroToBku. [Ipu sTom
JIeTaIb TOJIHOCTBIO YJIOBJIETBOPSET OCHOBHBIM TEXHOJIOTHYCCKAM TPEOOBAHUSM,
NPEABABISIEMBbIM K KOHCTPYKIIUM TIOJBIX ACTaNed ¢ (hyiaHiieM, U3roTaBIMBaEMbIX

BBITSDKKOM M BalIbIIOBKOI [1, ¢. 282]:

1. Jleranb cuMMeTpUYHa.
2. Paguycel 3aKkpyrjieHUH ONTUMalbHBI r>2S (B JAHHOW AT r=4mm, 4TO
COOTBETCTBYET yCIIOBUIO MPH TOJIILUHE AETAIHA S = 2mm ).
3. Paguyc 3akpyrienuss y oTOOpPTOBAaHHOTrO (iaHIla paBHBIA 2 MM MOXKHO
MOJIYYUTh KaTUOPOBKOMH, T.€. TOXKE MPHU MOMOIIM JIUCTOBOM IITAMIIOBKH.
AHaJIN3 TEXHOJOTMYHOCTH AETANIN MO TOYHOCTU Pa3MEPOB IMPOU3BOJIUTCS B
cootBercTBUM C [1, c.314...320]. 13 3TOrO aHanmM3a cieayer, 4To JIeTallb TaKKe

TCXHOJIOTHYHA. CJIeI[OBaTCJ'IBHO, MOHO HPUHATH IITAMII OOBIYHOM TOYHOCTH.

AHanu3 TEXHOJOTMYHOCTH II0 IUIACTHYECKHUM BO3MOKHOCTSIM Martcpuaia

Jetanu BeinonHseTcs 1o [1, ¢.503].

Marepuan aeranu (Ctans 08km) sBISIETCS MIACTUYHBIM U PEKOMEHIYETCS
JUTSI UCTIOJIb30BAHUSI B BBITSDKHBIX pa0OTax MpH JIMCTOBOM IITAMITOBKE.

[Tonsenem urorn ananmsa:

e Jlertanp TexHosormuHa 1o ¢opme. BHeceHme B ee YEepTEkK KaKUX-THOO
U3MEHEHHH CBSI3aHHBIX C POopMOil HEe TpebyeTcs.

e Jleranb TEXHOJOTMYHA MO TOYHOCTH pa3dmMepoB. OHA MOXKET ObITh MOJyYeHa
B BBIPYOHBIX U BBITSIKHBIX IITaMIIax 0ObIYHON TOYHOCTH.

e Jleranp TEXHOJOrMYHA 10 INIACTUYECKUM BO3MOXKHOCTSIM MaTepuala.

3ameHa maTepuaina Ha OoJjiee MIaCTUYHBIN He TpeOyeTcs.



1.3 AHanu3 TEXHOIOTMYECKUX BAPUAHTOB U3TOTOBJICHHUS AETaIN

B pesynbTaTe mpoBENEHHOTO MAaTEHTHO-MH(POPMAIIMOHHOTO MOMCKa OBLIO
BBISIBJICHO, YTO JIETalh TAKOW KOHCTPYKIIMM MOXET OBITh MOJyYeHA HECKOJbKUMU
CHoCco0aMHu.

JlanHyto eTanb MOKHO U3TOTOBUTH KECTKUU UHCTpYMEHT. [Ipu aToM Takxke
CYIIIECTBYET HECKOJBKO CIIOCOOOB €€ M3TOTOBJICHUS, OCHOBAHHBIX HA PAa3IUIHOU
KOMOUWHAIIMHU TIEPEXOI0B IIITAMITIOBKH.

[lepBoiii cnoco0. OcHOBaH Ha TMOCTAEIOBATEILHOM BBIMOJHEHUH BCEX
IITAMIIOBOYHBIX MTEPEXOIOB.

e BbIpyOKa UCXOMHOM 3aroToBKH (puc. 1, a);

e riepBas BBITsSDKKA (puc. 1, 0);

e BTOpAas BRITSIKKA (puc. 1, B);

e 00pe3ka TEXHOJIOTHYECKOro nmpumycka Ha (uanie (puc. 1, r);
e orOoprtoBka (puc. 1, n);

e kanuOpoBka (puc. 1, e);

e MpoOuBKa OOKOBBIX OTBepCTHH (pucC. 1, X);

e Hajpeska u rudka (puc. 1, 3).

i
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Puc. 1.1. [lepexoapl mITaMnOBKU
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Puc. 1.1. Tlepexoas! miTaMnoBKH (JUCT 4)

JlanHbIl crioco® HE caMblif ONTUMANIbHBIM, TaK Kak TPeOyeT JOCTATOYHO
OOJIBIIOTO0 KOJWYECTBAa IITAMIIOB (8 IITaMmoB), a 3HAYUT 3HAYUTEIHHBIX
MaTepUaIbHbIX 3aTpar.

OcTanbHBIC TEXHOJIOTHYECKUE CIIOCOOBI, OCHOBAaHHBIC HA TIOJIYYCHUH JCTAIN
KECTKUM HMHCTPYMEHTOB, BKJIIOYAIOT B ce€0s KOMOWHHUPOBAHUE PACCMOTPEHHBIX

BBIIIIE TIEPEXO/IOB.



Bropoii cioco0:
e BbIpyOKa + mepBast BBITSIKKA;
® BTOpas BBITSKKA;
e 00pe3Ka TEXHOJOTUYECKOTO MPUITycKa Ha (IIaHIIe;
e O0TOOpPTOBKA;
e KaIMOpOBKa;
e [poOKBKa OOKOBBIX OTBEPCTHUIL;
e HajpesKa + rudka.

Hroro, 7 miramIios.

Tpetuit cioco0:

e BBEIpyOKa + mepBas BHITSIKKA,

e BTOpas BHITSDKKA + 00pe3ka MpUIyCcKa;
e OTOOPTOBKA;

® KalmuOpOBKa;

® [poOMBKa OOKOBBIX OTBEPCTHU;

e Hajpe3ka + rudka.

Hroro, 6 mramIios.

YerBepThiii cr10CcOO:

e BhIpyOKa + mepBas BHITSIKKA,;

e BTOpas BHITSDKKA + 00pe3Ka MpUITyCKa;

e O0TOOPTOBKA;

e KaauMOpOBKa + MPOOMBKA OOKOBBIX OTBEPCTHH;
e HajJpe3ka + rudka.

Hroro, 5 miramios.

[1saTeIi crioco0:

e BbEIpyOKa + mepBas BHITSIKKA,



e BTOpas BHITSDKKA + 00pe3Ka MPUITyCcKa;

e O0TOOpPTOBKA;

e KanmuOpoBKa + MPOOMBKA OOKOBBIX OTBEPCTHUIA;
e Hajape3ka + rudka.

Hroro, 5 mramIios.

[IecToii croco0:

e BBIpyOKa + MmepBast BHITSIKKA,;

® BTOpas BBITSKKA;

e 0TOOpPTOBKA + 0OpE3Ka MPUITYCKa,;

e KanuOpoOBKa + MPOOMBKA OOKOBBIX OTBEPCTHUI;
e Hanpeska + rudka.

Hroro, 5 mrramnos.

CenpMoii cnoco0:

e BBIpyOKa + MmepBast BHITSIKKA,;

® BTOpas BHITSDKKA;

e o0pe3ka mpumycka + orTOOpTOBKa;

® KaJIMOpOBKa;

e 1poOrBKa OOKOBBIX OTBEPCTUH + HaJpe3ka + rudka.

Hroro, 5 mramnoB

Takxe BO3MOXHBIMH CIIOCOOAMH TIOJTYYCHHUS ISTATH SIBIISIOTCS
® pEBEpPCUBHAS BBITSIKKA,
® BBITSDKKA IMOJUYPETAaHOM;
® KHIKOCTHAs IITAaMIIOBKa;
e oOKaTKa.

DTH CIOCOOBI JJIA U3TrOTOBJICHUA I[&HHOfI ACTaJIn MAJIOIIPHUT'OIHBI.



JI1st peBEpCUBHOM BBITSKKHM KOHCTPYKIMS JAHHOM JETAIN HETEXHOJIOTUYHA,
TaK KaK pa3HUIa IUaMETPOB CTaKaHa M OTOOPTOBAHHOTO (IaHIla JOBOJBHO Maia,
BCJIE/ICTBUE YEro OCYUIECTBIEHHE IMpOILlecCa PEBEPCUBHOM BBITSKKH OyJeT
3aTPYAHUTEIIBHO.

JUIst  BBITSOKKM TIOJIMYPETAHOM  XapakTEPHOW OCOOEHHOCTBIO SIBIISIETCA
NOJIyYeHHE HE TNIyOOKHUX MOJIbIX JI€Tal€il; TO €CTh TPYIHOCTh 3alOJHEHUS TOHHBIX
paznycoB, Ha JIaHHOM JeTanu uMmeeT rryouny 60 MM U paauyc y IOHHOUM yactu 4
MM. YHalie BBITSDKKY MOJUYpPETaHOM IPUMEHSIOT ISl POPMOBKH.

JInst JKAJIKOCTHOM INTAaMIIOBKM XapaKTEpHAa OTHOCHUTENIBHAS CII0KHOCTh
LITaMIIOB.

Jis  oOKaTKM  TakkKe  XapakTepHAa  CIOXHOCTh  JAe(OPMHUPYIOLIErO
UHCTPYMEHTA.

WNrak, Ha OCHOBE aHalIM3a TEXHOJIOTMYECKMX BAPUAHTOB H3TOTOBJICHHS
IPUHUMAEM CeIbMOM crmoco0 (IITaMIOBKAa KECTKUM HHCTPYMEHTOM C OCHOBHOM
TEXHOJIOTUYECKOM OIepanneil — BBITSHKKOM).

Jlns pa3paboTKM TpUHUMAaeM CeabMOW BapuaHT. JlaHHBIM BapuaHT
COZAEPKUT MUHUMAJIBHO BO3MOXXHOE KOJMYECTBO IUTAMIIOB, IIPU 3TOM CJIOKHOCTH

IITAMIIOB HEBEJIMKA U 00SCIICYNBACTCSI OOBIYHAS CJIOKHOCTH IIITAMITOBKH.



2 TEXHOJIOTUYECKAA YACTD

2.1 Pacyet ¢opMbI U pa3mMepOB 3arOTOBKU

Jletanb UMeeT UMIMHAPUIECKYIO0 (OpMY, CIeIOBATENbHO, 3arOTOBKA TS €€
NOJIy4eHHs OyJIeT UMETh KPYTIIYI0 opMy.
JlmamMeTp HMCXOIHOW 3aroTOBKH OMpPENENSIeTCS W3 YCIOBUS TOCTOSHCTBA

00bEMOB IO METOJIMKE M3JI0KEHHOM B [1].

Vz=Vd +Vp, 2.1)

. 3
rae Vz - 00beM UCXOJHOM 3arOTOBKU, MM ;
3
Vd - 00beM JI€Talli, MM ;

Vp - 00bEeM MPUITYCKa Ha 0OPE3KY, MM .

OObeM aeTamy OmpenesuM HCXOMsl M3 DJIEMEHTApPHBIX 00BEMOB YYaCTKOB
netanu (puc. 2.1).

OHpG,Z[eJII/IM 00BeM KaKa0ro u3 ydaCTkoB:

Vi=m-h-(d, -5)-S;
2
T
v, :_(R12 _Rzz)'d;
4
T
Vs =z(d22 —d})-S;

2
VA

v, :T(Rf -R2)-d; (2.2)
Vi=n-h-(d,—S)-S;
2
T
Vo =" (R - R)) d:

v, =24s.
4

CyMMapHEIi 00beM, T.¢. 06bEM AeTATH 6e3 MPUITYCKa paBeH Vd = 22741.7 MM

Jins  ompeneneHuss o0beMa IpuIycka HEOoOXOOUMO IEPBOHAYAIBHO
ompeAenuTh aAuaMeTp ¢uaHna A0 OTOOPTOBKM (Tak Kak oOOpe3ka MpUITycKa
ocyliecTBisieTcss 10  omepauuu  oTOOopToBKM). [locTymuM  aHamoOru4yHo

OTIPEICIICHUI0 00beMa JeTalu.
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Puc. 2.2. PazOuenue netanu npu onpeeieHu nuaMerpa dhaaHia

Tak xak oO0beM JaeTaJii HEM3MEHHBIN, TO AuameTp (diaHua 0e3 Mpuirycka
MO>KHO OIPEJENINTh, TPUPABHAB OOBEMBI JI€Taleil MpeACTaBICHHbIX HAa puC. 2.2.
Ucxons m3 TOro, 4ro MareMaTU4YeCKUE 3aBHUCHUMOCTU OIpejeseHus oObeMa
OOJIBIIMHCTBA JIEMEHTAPHBIX YYaCTKOB HE M3MEHWIMCh, MOKHO paccMaTpuUBaTh
TOJIBKO KOJIBLIEBOW JJIEMEHT, BHYTPEHHUM JHAMETPOM KOTOPOTO SIBISETCS
Hapy>XHBIM AuamMeTp ydactka 3 (puc. 2.2, 6), a HApY>KHbIM JTUAMETPOM SIBJISIETCS
UCKOMBIN nuamerp ¢umanma. Koneunas dopmyna mis ompeneneHus auaMmerpa

dnanma 6e3 yuera npuirycka Ha oOpe3Ky uMeeT BU:

a- \/(dlz—(dl—2S)2)(h1—Rl—S)+0.257z-((2R1+2S)2—4R12)(d1—2S—2R1)+ 2 (23)

S

df =83.2 MM.



[IpuauMaeM 1 cTakaHa ¢ MMPOKUM (IIAHIIEM TPHUITYCK Ha OOpEe3Ky IO

dnaniy paBHbI 6 MM Ha quameTp [ 1, Tabi. 35]. CinenoBarenbHO, TuaMeTp ¢uiaHIa
nepes1 00pe3Koii 6yzer paen dp =83.2+ 6 =89.2 Mm.

O6neM mpuItycka Haitgem 1o dhopmyiie:

Vp =§(d,% ~d?)-s, (2.4)

rae d, - nuaMeTp (iaaHua ¢ NPUILyCKOM, MM.

Otcroaa Vp =1615.97 MM

Nrak, 00beM HCXO0HOM 3aroToBKH 110 Gopmyde (2.1):

Vz =22741.7+1615.97 = 24357.67 MM-.

JnameTp UCXOAHOM 3ar0TOBKHU OmpeesieTcs o Gpopmyiie:

, (2.5)

rae S - TOJIIMHA UCXOJHOM 3arOTOBKHU, MM.

D= M =131.1 MM.
\ -2

CnenmoBarteibHO,

Puc. 2.3. Dcku3 ucxX0aHOU 3arOTOBKHA



2.2 CopTaMeHT HCXOJAHOI0 MaTepuaia

JUis 1mosrydyeHus: UCXOAHOM 3aroTOBKHM NPUHUMAEM XOJIOJHOKATAHbIN JIUCT
n3 Marepuasia Cranp O8km. JIMCTBI pa3pe3aroTcs Ha TMIIBOTUHHBIX HOKHMIAX Ha
HOJIOCHI, U3 KOTOPBIX TP BBIPYOKE B IITAMIIE MTOJYyYalOT UCXOJHYIO 3aTOTOBKY.

CopTrameHT JUCTOBOTrO MaTepraiia u3 crayiv 08Kl npuBeJieH B [6].

2.3 Packpoit nuctoBoro marepuaia. Pacuer pacxoaubix Ko3hPUIIMEHTOB

Pacuer packposs JHMCTOBOro  Marepuajia ObUT  OCYIIECTBIEH C
ucrions3oBanueM [IOBM. Jlns »2Toif menu Obla TpPUMEHEHA MPHKJIAIHAS
nporpamMmma «PacueT onTtuManbHOTO KO3 UIIMEHTAa HCIOJIB30BAHUS MeETajlia
JUCTOBBIX 3aroToBOK» (Kim.exe).

HcxoaubiMu JaHHBIMM JJ151 pacyeTa sIBJISIOTCS

e @dopma AeTanu — Kpyrias;

e Jlnamerp 3arotoBku — 131,1 mMm;
e TommuHa MaTepuaia — 2 MM;

e Yucno psajoB — 1;

L MaTepI/IaJI — MsTKas CTallb.

[IporpamMmMoii ObuTM OOCUMTaHBl BCE TUIOpPA3MEPhl JHCTOB U3 HCXOAHOIO
copramenta. M3 Hux Obul  BblOpaH JucT ¢ HaumbodapmuMm  KHMMom
(2x1400x2000 mm). Pesynbratel pacueta npuseaens! B [IPUIIOKEHNN /1.

OnpenenuM HOpMY pacxoja MaTepuaia IpHu pacKpoe JIMCTa Ha MOJIOCHI:

Gpp =P (2.6)

rjae V, - o0beM Jucra, oM’
3
o - INIOTHOCTh Matepuana, cM’; (p =7,85)

N - KOJMYECTBO JETaled NoJlydaeMblX M3 JIMCTa, IIT. (CM.

[MTPMJIOXKEHHUET)



~140-200-0.2-7.85

=293.1T.

Onpenenum K03 PUIIMEHT BBIXOAA TOJTHOTO:

My N
KB = 2" 100%, (2.7)
M j

rae M ; - Macca OJHOU JeTalu, T, M ;5 =196
My - Macca JIMCTa, T.
KBI'=67,15%.

OHpe,Z[CJII/IM H€O6XOI[I/IMO€ KOJINYCCTBO JUCTOB JIISA BBIITOJIHCHU A

HeoOxoaumon rporpammel Beirycka (100 000 mrr.).

n=-——, (2.8)

rae Nv - Imporpamma BBIITYyCKa, 1T,

100000
150

=667 WIT.

2.4 Cnoco6 u 060py10BaHKE ISl PE3KH JIMCTOBOI'O MaTepuaia

JI71s1 BBIITOTHEHUSI POEKTUPYEMOTO TEXHOJIOTUYECKOTO MPOIECCA JTMCTOBOM
MaTepuanl HeoOXOIMMO pe3aTh Ha TMOJIOChl, U3 KOTOPBIX 3aTeM OyayT
BBIPYOBIBaTHCS 3arOTOBKH.

I/ICXOI[HBIM MaTCpUAJIOM JIs1 PA3PE3KU ABJIACTCA

B 2,0x1400x 2000 I'OCT 19904 —92
4—JII —08kn FOCT 1050-92

Jluem x/k

[Ipy paHHOM TEXHOJIOTMYECKOM Ipolecce Haubosee 1e1ecoo0pa3Ho
UCTIOJIb30BaHUE THIILOTUHHBIX HOXKHUIL. CXeMa pe3kd IMpelcTaBieHa Ha puc. 2.4.
[Ipn BBIOOpPE HOXHHUII CIEAYEeT PYKOBOACTBOBATHCS ITAaHHBIMH TIACIIOPTOB O

HauOOJBIIEH TOJIIMHE pa3pe3aeMoro Ha HUX MaTepuania.



Puc. 2.4. CxeMa pe3Kku Ha TMJIbOTUHHBIX HOKHHUIIAX

Tpebyemoe ycumme pe3Ku MOXKHO ONpeIeauTh 1o hopmye, [3]:

05-S%.7. -k
P= L. (2.9)
1gg

rae P - ycunue pesku, H;
S - TOJIIWHA MaTepualia, MM,
7op - OPEJIeN MPOYHOCTH 1pu cpese, Mlla;
@ - YrOJ HaKJIOHa HOXEW, rpaj;
k - ko dumument 3amaca, k=1,2...1,8.

2
p_ 05225015
tg1°19’

=32631 H.

ITo [7, TaGn. 41] Be1OUpaem HOoxHUIIBI Moaenu HJ3316T.

Taomuna 2.1
TexHosornyeckue napameTpsl riJabOTUHHBIX HOKHUL H/[33 161
Ne Ennauna
[Tapametp SN Hopma

n/n U3MEpPEHHUs

1 | HomuHasnpHOE ycuiine kH 78,5

2 | Haubonpias TonmuHa pa3pe3aemMoro Mmarepuania MM 4

3 | HauGonpmas mupuHa pa3pe3aeMbiX JHUCTOB MM 1500




4 | Yacrora nBMKEHUS MWH 65

S | Yrox pesa rpaj 1°19

6 | Xox HOXka MM 65

7 | HauOonpimas mmpuHa IOJOCHI, OTpe3aeMasi 1o MM 600
3aIaHHOMY YIIOPY

8 | Ycunme npuxuma kH 9,3

9 | Beuer npsMOIMHENHbBIN MM 450

2.5 CtpykTypa BBIOPAaHHOTO TEXHOJIOTHYECKOTO MpoIecca

1400

¥
)

138,7

138.7+0.7

2.3

= N | P

19 [,

133
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845
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Puc. 2.5. Ilpeanonaraemasi CTpyKTypa TEXHOJOTHYECKOr0O IMpolecca

MTAaMIIOBKH

JlornyHO TPEANONOXKUTh, YTO TEXHOJIOTHYECKUU MPOIECC MPOU3BOJICTBA
netanu OyAeT COCTOSTh U3 CICAYIOIMNUX TEXHOIOTHIECKIX OTepaIuii:
® pe3Ka JIMCTa Ha MOJoCkI (puc. 2.5, a);
e BbIpyOKa KPYTIBIX 3aTOTOBOK W3 MOJIOCKI, KOTOpasi OyIeT OCYIIECTBISITHCS B
BBIpyOHOM 1ITamie (puc. 2.5, 0);
e |-pIii TIEpeXOjJ BBITSDKKM — HEMIyOOKash BBITSDKKA, KOTopas Oyner

OCYILIECTBIISITHCA B BBITSIKHOM ITamiie (puc. 2.5, B);



e 2-0if mepexo BBITSKKH, HA KOTOPOM O(OPMIISIOTCS TabapUTHBIE pa3Mephbl
netanu (Kpome quamerpa (priaHiia) — IPOU3BOAUTCS B BBITSKHOM IITaMIIE
(puc. 2.5, r);
e o0pe3ka TEXHOJIOTMYECKOr0 MPUIyCKa — OCYIIECTBISETCS B O0OpEe3HOM
mramie (puc. 2.5, n);
e orOoproBKa (yaHma - OCYIIECTBISETCS B OTOOPTOBOYHOM IITAMIIC
(puc. 2.5, e);
e 1poOuBKa OOKOBBIX OTBEPCTHH - OCYIIECTBIAETCS B NMPOOMBHOM ILITAMIIE
(puc. 2.5, x);
® HaJipe3Ka U ru0Ka - OCYIIECTBISAETCS B COBMEILICHHOM IITamie (puc. 2.5, 3).
Takass  mpeamosiaraeMasl  CTPYKTypa  TEXHOJIOTMYECKOro  mpoliecca
obOycnoBeHa (opMoii U pa3MepaMu U3rOTaBIMBAEMOM JICTaIH.
Hcnonp30BaHMe HECKOJBKUX TMEPEXO0/I0OB BBITSXKKUM HEOOXOAUMO, YTOOBI Ha
omepalusax He MpeBbIIanach JOMyCTUMas CTEeNeHb AedhopMalii MaTepraa.
[Tocie ocymiecTBICHUS ONepalvii BBITSKKH KpaeBasi KpoMKa (pyiaHiia MOKeT
UMETh HEPOBHOCTH, T.€. He OyJeT TMpaBWIbHOrO 1O (opMe U TOYHOIO
auameTpasibHOro pasmepa. [losTomy HykeH mTamm Jyisi 0Ope3Kd TpHIycKa Ha
dnanue. s 3Toro u ObUI MPUHST MPU pacuyeTe TUaMeTpa MCXOJTHOM 3aroTOBKHU

TEXHOJIOTMYECKHUM MPUITYCK HAa 00pEe3Ky, paBHbII 6 MM Ha JUaMeTp.

2.6 TexHONOTMYECKHUE PACUETHI IEPEXOI0B IITAMIIOBKH

BbINOaHUM TEXHOJIOTUYECKUE PACUYEThl MEPEXO0B.

Onpenenum Ko3QPUITMEHT NEPBOM BBITSKKH, ISl 3TOTO

d,

_f:@:l,gg;

d, 45
£-100=L-100=1.53.
D 131.1

ITo [1, Tabm. 53]: m’" =0.42.

[TpoBepuM, BO3MOKHO JIU MOJTYUYUTh JAHHYIO JI€Tajlb 32 OJMH MEPEXO/I:



m, _h B g3
D 1311

Tax kak pacueTHblii ko3P ¢unueHtT BHITOKKH (0.34) ropazmo Oosbie
nonyckaemoro (0.42), To mnoJiydeHuUE JAHHOW JieTalld 3a OJHY OIEpaIuio
HEBO3MOKHO.

CJIe,Z[OBaTeJILHO, HOTp€6y€TCH KaK MUHUMYM JIBC OIICpAallvH BBITAXKKH.

[Ipunumaem: d, = 64 MM, a, CIEAOBATEIBHO, m, = % = 136% =0.49.

[TomyuennsIif KO3((OULINUEHT BBITSXKKU yAOBICTBOPSIET YCIOBHUIO.
Omnpenenum Ko3)PUIIUESHT BTOPOU BBITSIKKH.
ITo [1, Tabm. 46 ] m”" =0.70...0.72.

b _B_og
d 64

IIpunumaem d, = 45 MM, CIEQ0BATENIbHO, m, =

[Tony4yeHHbli pacyeTHbId KO3POUUHUEHT BTOPOUM BBITSDKKU YAOBIETBOPSIET
YCIJIOBHIO (MEHBIIIE JOIIYCTHUMOTO).

OmnpenenuM BBICOTY Ha KaXKIOM IE€PEXOJAE BBITSKKU (ONpEAeIuM €€ U3

o0bema). Mcxons u3 puc. 2.2, a MOXKHO 3anmucath (HOpMyiIy ISl OMpeesieHUs

BBICOTHI ACTAJIN Ha JIFO00M IMCPCXOJAC BBITAKKH CTaKaHa C (I)HaHHCM:

L _VEmh=Vi V-V

+2-R+2-S (2.10)
7-S-(d-S)

Urak, h =43.5 Mmm.

Ho #HeoO6xoaumMo mpoBepuTh HANOOJBITYI0 OTHOCUTEIBHYIO TIIyOHHY MEepBOi

BBITSDKKH. J[J1s1 oTOTO 110 [ 1, TAbM. 54]:

don
[ﬁ] =0.75..0.62;
d

1

pacu
L = 435 =0.68.
d, 64

PacueTHpiii mapamerp OoJibllie JOMYCKAa€MOTO, 3HAYUT MEPBYIO BBITSIKKY

MOKHO OCYHICCTBUTD KaK 11O IUAMCTPY, TaK U I10 BBICOTC.

ITo dhopmyie (2.10) A, = 60 MM.



2.7 Onpenenenue aehOpMUPYIOLIUX YCUIIUN U IPYTUX CUIIOBBIX MapaMeTpOB

B nporecce M3roToBieHUs 1eTalld UCXOAHBIM MaTepuas (JIUCT) pEeKeTcsl Ha
MOJIOCKI, U3 KOTOPBIX, B CBOIO O4YEpe]b, BBIPYOBIBAIOTCS KPYTJbIe 3arOTOBKH,
KOTOpBIE TOJIBEPraroTCsl BBITSKKE, 00pe3ke, 0TOOpTOBKe, MPOOUBKE, HAApPE3KE U
ruoOKe.

OnpenenuM TEXHOJOTUYECKUE YCUIIHS Ha KAXIOM dTane 1epOopMUPOBAHUS:

e VcwiMe pe3kd Ha TWIBOTUHHBIX HOKHUIIAX paBHO 32,6 kH (cm. 1. 2.4).

e VYcwiue BeIpYOKH KPYTJION 3aroTOBKH omnpenensiercs no gopmyre [1, ¢. 15]:

P=125zDSc,,, 2.11)

rae D - nuametp 3arotoBku, MmM; D =131.1 mmM;
S - TonuHa MaTepuaia, MMm; S =2 MM;

o, - conporusienue cpesy, MIla; o, = 250 MIla, [1, Tabm. 220].

P =257414 H.

e VYcwine nepBoi BRITSDKKH onpenensercs mo gopmye [1, c. 172]:

rae d; - iuamMeTp UMINHIPUYECKON YaCcTH 3arOTOBKU MOCTIE BBITSKKU, MM;
d, =64 Mm;
Op - Ipenen npoyHoctu Marepuana, Mlla;
o5 =300 MIIa, [1, Tabn. 220];
kqb - k03¢ durueHt, [1, Tadn. 75];
kg =0.92.
P=110986 H.

e VYcuiue BTOPO BBITSKKHU omnpeaensercs no gopmyne, [1, c. 172]:

P:ﬂ'szO-Bkz, (213)



rac d 7 - Hapy}I(HBIﬁ AUAMCETP 3aroTOBKH ITOCJIC BTOpOﬁ BBITSDKKH, MM,

d, =45 mwm;
k, - ko3 unuenr, [1, Tabn. 74];
k,=1.

P =84823 H.

Ycunme npobuBkM onpeaensercs mo hopmyde, [1, c. 15]:

P=125mSo ,,

rae d - muaMeTp mMpoOMBaeMOTO OTBEPCTHS, MM;
d =10 mm.
P=23562 H.

Yeunuu o6pe3ku mpunycka omnpezaensercs rno gopmysne (2.11):

D:df =83.2 MM.

P =196035 H.

VYceunue oT60opTOBKHY onpeaensiercs o dopmysne [1, c.172]:

P:ﬂdSO-Bkl,

r7e d - Hapy>KHBII TuamMeTp oTOOpTOBaHHOTO (praHIa, MM;
d =75Mm;
ky - koappunumenr, [1, Tadiu. 73];
k; =0.7.
P =98910 H.

VYcunue Haape3Kku onpeensercs no Gopmyie:

P=12550,,L,

rae L - nepuMeTp pesa, Mm;
L =62 mwm.
P =38750 H.

(2.14)

(2.15)

(2.16)



e VYcunue ruOku onpeaensercs no popmye, [1, c. 72]:

P=BSozk,, 2.17
B2

rae B — anuna nunuum ruba, MmM;
B =6 mm;
k, - ko3 Punuenr, [1, Tabmn. 25];
k, =0.17.
P =612 H.

e VYcunue npuxKUMa Ha MEPBOM BHITSDKKE onpenensercs no gpopmyne [1,

c. 174]:
P=025-7-(D% -(d, +2r,, ) 4. 2.18)

rze 7, - paguyc 3aKpyrJIEHUs MaTpULbI (IPUHUMAEM PaBHBIMU
3aKpyTJICHUIO AeTanu) y piuanua, r, =4 MM);
q - nasineHue npwxnma, Mlla;
qg=25MlIla[l,c. 175]
P =23568 H.

e VYcunue npukKUMa Ha BTOPOM BBITSIKKE OIpeessieTcs no hopmyre:

P=025-7-(d? ~(dy+2-7, ) q. 2.19)

P =2527 H.
e VYcunue CHATHUS TOJIOCHI C ITyaHCOHA MPHU BBIPYOKE 3aTOTOBKH OMPEETAETCS
o ¢opmyie, [1, c. 21]:
P=K-yP (2.20)

8bIp

rae Koy - kooppuuueHt ceema, [1, Tabm. 6];
P=18120 H.



e VYcwiue cHATHS TTonypadbpukara nmpu o0pe3Ke-0TOOPTOBKE OMPEALIISETCS MO

bopmyiie:

P =29495 H.
BrinosHeHHBIE pacyeThl NO3BOJISAIOT PACUUTATH TEXHOJIOTUYECKNE YCUIIUS B
HITaMIIax.
e TexHOJIOrn4eckoe yCWIne B COBMEIIEHHOM LITaMII€ JUIsl BbIPYOKH-BBITSKKH
OyAeT CKIaAbIBaThCS U3 YCHINN BBIPYOKH, IEPBOM BBITSHKKH, IPUKUMA,

CHATHA II0JIOCHI:

Py, =410088 H ~ 410 xH.

e TexHonoruueckoe ycuiaue B IITaMIle IS BTOPOU-BBITSDKKUA — OyJeT

CKJIaAbIBATHCA U3 YCI/IJ'IHﬁ BBITAXKKH, IIPHUIKHUMA, CHATHUA:

Py, =95832 H ~ 96 kH.

e TEXHOJIOTMYECKOE YCWINE B COBMELUICHHOM INTaMIle JJIs OOpe3Ku-
OoTOOpTOBKM OyJAeT CKIAAbIBaThbCs W3 YCHUIMM 0Ope3kH, OTOOPTOBKH,
IIPUKUMA, CHATHS:

Py; = 648880 H ~ 649 kH.

TexHonoruueckoe YCUINC B IOTaMIIC MJIA KaJ'II/I6pOBKI/I H COBMCIICHHOM
MTaMIIC il HAaAPC3KH U THOKH MoACUYNTATh 3aTPYAHUTCIBHO, TaK KaK HCT

KOHCTPYKTOPCKHX Pa3pabO0TOK JUIsl 3TUX IITAMIIOB.

2.8 YcraHOoBIE€HHE THIA U MOIIIHOCTH 000PYOBaHUS

JUis U3roTOBIEHUS POEKTUPYEMOM J1eTall B KaUeCTBE OCHOBHOM Ollepanuu
IPUMEHSIETCS TPOLIECC BBITSKKH.

BeITsDKKY Ipeanosnaraercs Npou3BOAUTh CHadYalla U3 IJIOCKOM 3arOTOBKH, a
3aTeM M3 TPeIBapUTEIBbHO BBITSHYTOro mnonydaldpukara. [ns Toro d4roObl

nNpCABAPUTCIIBHO BBITAHYTYIO 3aroTOBKY MOKHO OBIL10 CBO6OI[HO IIOMCCTUTH B



IITaMIl, HEOOXOAMMO TOJHATh IIyaHCOH Ha pacCTOsSHHUE, OObIlIee BBICOTHI
3arOTOBKH.

VYyer 3Tux Bcex TpeOOBaHMU K BEJIMYMHE XOJia MOJI3yHA MPUBOJUT K TOMY,
YTO HyXeH Xoj moizyHa He MeHee 130 mm. Takum xo0M TONI3yHa 00JIaalOT,
HaIlpuMep, OTKPBITbIE KPUBOLIUITHBIE ITPECCHI IPOCTOTO ICUCTBHUS.

[To [5, Tabn. 2] BbIOMpaeM KPUBOIIUITHBINA OTKPBITBIA MPECC MPOCTOTO
JNeUCTBUS (OJHO-KPUBOLIUIIHBIA HE HAKIOHAEMBI C MEpPEBUXHBIM CTOJIOM)
mozenb K1430b.

JlaHHBIN TIpecc BO3MOXKHO MPUMEHSATh Ha BCEX OMEPAIUAX IITAMIIOBKHU s
JAHHOTO TEXHOJOTHYECKOTO IMpOLEcca B CBA3UM C TEM, UYTO TEXHOJOTHYECKOE
ycuine BO Beex mrammnax He npesbimaer 1000 kH; obecrnieuen xox moyisyHa u €ro
PEryJIMpOBaHKE; €CTh BO3MOXXHOCTh PETYJIMPOBKU pabovero mpocTpaHCTBa 3a CUET
NEPEABUKHOIO CTOJIAa Mpecca; KOHCTPYKLMS CTaHUHBI Ipecca, a HMEHHO €€

KECTKOCTh YJOBJIETBOpPSAET TPeOOBAaHUIO TOYHOCTH JIeTajeil, B IIpecce ecTh

MTHEBMOMOIYIKA.
Taomuna 2.1
OcHoBHbI€ XapakTepucTuku npecca mojenu K1430b
o
11\/&[ [Tapametp HEﬁgg?;;ﬂ Hopwma
1 | HomuHansHOE ycuine kH 1000
2 | Xox non3yHa MM 130
3 | 3akpblITas BbICOTA MM 500
4 | Pa3mep cTona MM 850x560
5 | Haubonbinas TexHojgoruueckas pabora 3a Kl 3.0
OJIMH XOJ B PEKMME HENPEPBIBHBIX XOJ0B ’
6 HauMenbnias BeIMyrMHA X0/1a MOJI3yHa MM 10
7 | HamOonpimasi 9acToTa  HEMPEPBIBHBIX 1
MHH 95
X0JI0B
8 | X0oa BEpXHETO BBITAJIKUBATEIIS MM 50
9 BricoTa moamTaMnoBOM IIUTHI MM 100
10 | PerynupoBka 3aKpbITOM BBICOTHI Ipecca MM 100
11 | PerynupoBka 3akpbITOM BBICOTHI IMpecca MM 230
MIOJIO’KEHUEM CTOJIA
12 | JInametp OO0JIBIIIerOo LEHTPAIIbHOTO MM 240
OTBEPCTHS B MOJIITAMIIOBOU IJIUTE
13 | [lmamerp  MEHBLIETO  LEHTPAIBHOIO MM 200




OTBCPCTHUA B HOI[IHT&MHOBOIZ IIJIUTC

14 | [lmameTp ULEHTPAIBHOTO OTBEPCTUS B
CTOJIE IIpecca

MM

360

15 | luameTp UEHTpaJbHOTO OTBEPCTUS B
MOJI3YHE

MM

60

2.9 Be10op TeXHOJIOrn4ecKux cMa3zok. Crnocod HaHECEHUS! CMa3KH.

VY nanenue cMma3ku ¢ nosrydabpukara

[Ipu BBITSKKE MpPaBUIbHBIA BBIOOp THUIA CMa3KH, €€ COCTaBa U BS3KOCTH
UMEET TMepBOCTENeHHOe 3HaueHue. lIpumenenue >3(PQPEeKTUBHBIX CMa30K AaeT
BO3MOXHOCTh YCTOWYMBO BECTH IPOLIECC IIPU BBICOKOM KadeCTBE ITOBEPXHOCTH
IIOJIy4a€MBbIX JAETAJEN U YIOBIECTBOPUTEIBHON CTOMKOCTH IITAMIIA.

B npousBoacTBe mpuMmeHsieTcss GOJBIIOE KOJIMYECTBO CMA30K Pa3IUYHOIO
TUIIA W cocraBa. /[l 3agaHHOrO TEXHOJIOTMYECKOrO Ipouecca Ha3HAYuM

CICaAYyrOIe CMa30IHO-OXJIAKAA0OIMNC CPCACTBA 110 OCHOBHBIM TCXHOJOTHYCCKHUM

omeparusmM, [2, c. 244; 3, ¢. 377] ( nna Cranu 08km).

e COBMEIIEHHBIN MITAaMIT JIJIs1 BBIPYOKHU-BBITSDKKU: BepeTeHHoe Macio (12%),

comunon (25%), peiouit xup (12%), men (20.5%), oneumHoBasi Kuciaota

(5.5%), Bona (25%).

o [llramn myis BTOpo# BBITSKKH: BepereHHoe macio (12%), comupon (25%),
pwiouii xup (12%), men (20.5%), onennosast kuciora (5.5%), Boga (25%).
e COBMEIIECHHBIN MTaMI JUIsi 0OPE3KH MPHUITYyCKa U OTOOPTOBKU: BEPETCHHOE

macio (12%), conunon (25%), peiouit sxxup (12%), men (20.5%), onenHoBas

kuciota (5.5%), Boga (25%).

o [llramn nns kanuGpoBku: BepereHHoe macio (12%), conmunon (25%), peiduii
xup (12%), men (20.5%), onennosas kuciora (5.5%), Boaa (25%,).

e [lltamn nns npoOMBKY OOKOBBIX OTBEPCTUIA: MbLIbHASL AMYJIbCHSL.

e [lltammn s Haipe3KU U TUOKK: MAITMHHOE MacJIo.

Crioco0 HaHeceHusI CMa3Ku




e (Mma3ka MOJOCOBOrO MaTepuaja MPOU3BOIUTCS NPOIYCKAHUEM €ro 4epes
BpalllaOIUECs] BOMIOUHBIE POJIMKU, HEMPEPHIBHO CMa3bIBa€MbI€ CMa3KOM.
e (CMa3ka MpH BTOPOM BBITSDKKE OCYIIECTBISETCS MOTPYKEHUEM WIH
HaHECEHHEM €€ KUCTBIO.
e (Cwma3ka npu OTOOPTOBKE M OOpE3KE OCYILIECTBISAETCA MOTPYKEHHEM WIIN
HAHECEHUEM €€ KHCTBIO.
e (Ma3ka mpu KajauOpoBKE OCYLIECTBIISETCS MOTPYKEHUEM WM HAaHECEHHEM
€€ KHCTBIO.
e (CwMma3ka npu npoOuBKe OOKOBBIX OTBEPCTUN OCYIIECTBISIETCS MOTPYKEHHEM
WJIA HAHECEHUEM €€ KHUCTBIO.
e (Cma3ka mnpu HaApe3Ke M TUOKH OCYIIECTBISETCA MOTPYKEHHEM WIIU
HaHECEHHUEM €€ KUCTBIO.
VYnaanenne cMa3ku ¢ 10ay(paOpUKaTOB  OCYIIECTBISETCS  TOPSYUM
o0e3KMpHBaHUEM B IETOYHBIX BaHHAaX. CMa30uHBI MaTepuand W 3aroTOBKa
JOJDKHBI  TILATENbHO NPEJOXPAHSTCS OT 3arpsA3HEHUs, B IPOTUBHOM cllydae

Hen30eXXHa mopua JeTajaei U TaMIIoB.

2.10 YcraHOBIIEHHE BCIIOMOTaTENBHBIX ONEPALMi U OKOHYATEIBHOTO BApUAHTA

TCXHOJIOI'MYCCKOI'O ITponecca

OkoHYaTeNbHBIA BAapUAHT TEXHOJOTMYECKOr0 TMpOIecca HU3TOTOBIICHUS
JeTaau Kopiyc OyAeT COCTOSTh W3 CHEAYIOIIUX TEXHOJOTMYECKUX OIepanuid
(3CKHM3BI TEXHOJOTUUECKUX TIEPEXOJIOB MPEICTABICHBI HA puUC. 2.2.).

B Hacrosiiee Bpemsi KauyecTBY BBIITYCKAEMOW MPOIYKIMH YICISETCS
OoJpllIOE BHUMAHHUE 3a KA4eCTBOM IIITAMIIOBAHHBIX U3JEIUA HE0OXOaUM
KOHTPOJIb, OCYUIECTBIISIEMBIii Ha IIPOMBIIIIEHHBIX IPEINPUATUAX
HETMOCPEJACTBEHHO paboyuMH, MacTepaMu MPOU3BOACTBEHHBIX YYacTKOB U

pabotHukamu OTK.



[Ipu pa3paboTKe TEXHOJOTHYECKOTO TMpoIlecca JUCTOBOW IITAMIOBKH
npeayCcMaTpPUBAIOT OIEpalid MO KOHTPOJIIO 3a KadeCcTBOM MoJy(haOpuKaToB W
roToBblx wu3npenuii. [lpu  pasgenpHOM  IITaMIOOBKE IPOBEPKE  MOMJIEKAT
noygabpukaTel, TOJIydaeMble IIOCIE KaXKJIOHW omepalyu, IMpoBepKa TOTOBOM
MPOAYKITUU OCYIIECTBISAETCS BEIOOPOUHO (2...5% maptumn).

HawnGonee pacnpocTpaHEHHBIMH BUIAMHU KOHTPOJISI SIBIISTFOTCS BHEITHHMA
OCMOTP M W3MEPEHUE OTIECJIbHBIX JJIEMEHTOB JeTalu. BHeEmHW 0oCcMOTp
BBITIOJTHSIIOT C 1I€JIbI0 OOHApYKEHUs TPEIIUH, 3aJUPOB, CKIAI0K U JPYTHUX
BUIUMBIX HEBOOPYKEHHBIM T1a30M JAC(PEKTOB.

N3mepenue neranyd MPOU3BOAMTCS C LEIbI0 yCTAaHOBJICHUS (HaKTHUECKUX
pa3MepoB HITAMIOBAHHOM JIETAIIM C pa3MepaMu, YKa3aHHbIMU B ueprexke. Eciu
(hakTHYECKHE pa3Mephl BBIXOIAT 3a T0JIC IOIyCKOB, TO JACTalb OpaKyeTCs.

B mpoekTupyeMoM TEXHOJIOTHYECKOM IpoIlecce 11eJIeCO00pa3HO Ha3HAYUTh
[0 OINEPALMOHHBIA KOHTPOJIb JUISl BCEX MEPEXOAO0B, TO €CTh U3MEPEHUSI Pa3MEpPOB
nonypaObpukaToB ¢ TMOMOIIBIO  INTAHTEHIUPKYJIS  HAa  BCeX  ATamax
TEXHOJIOTUYECKOTO ITPOLIECCa.

Taxkum 00pa3oM, TEXHOJIOTHYECKHH MpOIecC MOJYYEHUS MaHHOW eTaau
OyJleT UMETh BU/I;

e HameTka: yJOXUTH JIUCT Ha CTOJ, HAHECTH Ha JIUCTE pPa3METKYy

2x1400x2000 MM nosiocy pazmepom 2x138.710.7x2000 mMm (puc. 2.2,a).

e Pe3ka: pesars monocy pazmepom 2x138.7+0.7x2000 mm 1 pe3 mo ymnopy
(puc. 2.2,0).

e KOHTpOJb: KOHTpOIUPOBATH pazmep 2x138.710.7 mm.
Ilepen kaxaol omepanueil MWITAMIIOBKH OYMCTUTh IYaHCOH U MATPULy O
NbUIM, TeCKa W JApPYruxX 3arps3HuTened. YKIaAKy MU ChEM JIeTald
MPOU3BOAUTH MOCTIE MOJHON OCTaHOBKH MOJI3yHA IIpecca.

e [llTammoBka: MPOU3BECTH COBMECTHO BBIPYOKY HCXOJHON 3aroTOBKU U

MIEPBYIO BBITSKKY B COBMEILIEHHOM IIITamIIe. 3a OJIMH X0 mpecca — 1 aeranb

(puc. .2.2,B).



o KouTponb: KOHTponupoBaTh paszMmepbl Y64 MM u BbicoTy 43.5 MM;
89.2 MM.

¢ BritaayTs nonydadpukar coriiacHo 3¢ku3y (puc. 2.2,T) 3a OJUH XOJ1 IIpecca.

e KoHTposbHas.

e [lpousBectn 00pe3ky mnpumycka H OTOOpTOBaTh moiydadpukar B
COBMEILIEHHOM IITaMII€ COIIACHO 3CKU3y (puc. 2.2,11). 3a OIMH XOJ Ipecca —
OJIHA JIETalb.

e KonTponpHas.

e [IpousBectu MpoOUBKY OOKOBBIX OTBEpCTUH B MoONy(aOpuKaTe COIIACHO
acku3y (puc. 2.2,e).

e KoHTposbHas.

e IlpousBect Hampesky u THOKY mnoiydaOpukata COTJIaCHO JICKHU3Y
(puc. 2.2,x).

e KoHTpOJIBHAS.

e (CiecapHasi: CJIOXKHUTD JIETAIHU B KOHTEHHED.

[IpomexyTouHast Tepmudeckass oOpaboTka He TpeOyercs, Tak kak Craib

O8km BbLIEpKUBaET 10 3...4 omepamuii BHITSKKA 0€3 TepMHUYECKOW 00paboTKu

[1, Ta6m. 89].



3 KOHCTPYKTOPCKAA YACTDH

3.1 BrigBeHHE TUIIOB ¥ TEXHOJIOTHYECKUX CXEM IITAMIIOB

BhINOTHEHHBIE TEXHOJOTUYECKUE pa3pabOTKH TMO3BOJIAIOT MEPEerTH K
3aBepUIaloIIeMy JTalmy MPOEKTUPOBAHUS — KOHCTPYMPOBAHHIO IIITaMIIOBOM
OCHACTKH.

KoHCTpyKIuu  OpUHATBIX K pa3pabOTKe  IITaMIOB  JOCTATOYHO
npopa0OoTanbl. Vcmonb3yeM aHajgord NpuU MPOEKTUPOBaHMM. TUN IITamma
BBIOMpaeTcs MCXOMAd M3 MPOSKTUPYEMOTO Mpoliecca (OpMOU3MEHEHHUSI TUCTOBOTO
MaTepuana.

BripyOKy MCXOJHOI 3aroTOBKU M MEPBYIO BBHITSKKY MOXHO COBMECTUTH B
onHoMm mtammne. CreaoBaTeabHO, TAKOW IMITaMI JOJKEH COAEpPKATh MAaTPHILY AJIs
BBIPYOKHM, ITyaHCOH JJISl BBITSKKU U ITyaHCOH-MATPUILY ISl BRIPYOKH U BBITSIKKU.
[Tomaya 3aroToBku (TOJI0CA) B JAHHBIM IITaMIl MPOU3BOJUTCS BPYUHYIO. DTOT
IITaMIT SBJIIETCS IITAMIIOM COBMEIIEHHOTO ACWCTBUA, TaK KaK OJHOBPEMEHHO
MPOU3ZBOAMUTCS BBIpyOKa 3aroTOBKHM M BBHITSDKKAa moiydabpukara. Jlerans
(monydabpukar) modayyaroT 3a oIuMH xon mpecca. CpbeM JeTand C IMyaHCOHa
OCYIIECTBIISIETCS MPHU IMOMOIIM ChbEMHHUKA, IPUBOAUMOIO B JIB)KEHUE TOJIKATEIEM
OT HIDKHEW MHEBMOMOAYIIKY npecca. B cityuae, ecnu getanb ocTaeTcsi B IyaHCOH-
MaTpulle, TO OHAa YyAalseTCsl BBITAIKUBATENEM. YJaJeHHWE NAeTald U3 IITamIia
OCYIIECTBIISIETCS IPHU TOMOIIM CXXATOr0 BO3[yXa WJIM BpPYUHYIO. DCKH3HBIN
BApUAHT ILIITaMIIa IPEJCTABJIEH Ha puc. 3.1.

BTopyio BBITSDKKY MOXHO OCYIIECTBUTH B MITaMmIie, KOTOPBIA TOJKEH
colepKaTh MaTpUIly U IYyaHCOH MJI BBITSDKKH, HUEHTPUPYIOIIUNA DJIEMEHT st
yCTaHOBKHM Tody(adpukaTa ¢ Tpenblaylield Omepanuyd BBITSKKHA, CHEMHHUK U
BBITAJIKUBATEIb. TakuM 00pa3oM, 3TO LITaMII MPOCTOrO JEHCTBUS. 3a OJUH XOJ
npecca MoJy4yaroT OJHY JeTalb. YJaJeHHe AeTalld U3 IITaMmma OCYIIECTBISIOT C
NOMOIMIbIO CXKAaTOTO BO3JyXa WIM BPYYHYIO. OCKM3HBIA BapHaHT INTaMIia
npeAcTaBJieH Ha puc. 3.2.

OOpe3Ky TEXHOJOTMYECKOro NPUIIyCKa M OTOOPTOBKY (hjiaHIla MOKHO

OCYIICCTBUTL B OAHOM IITaMIIC. Takol mrami AOJDKCH COACPIKATh MAaTpully IJIA



o0pe3ku MPHUIYyCKa, MaTpHILy i OTOOPTOBKH, IyaHCOH IJii OOpEe3KH, IMyaHCOH
JUTsl OTOOPTOBKH, HOXKH JIJISl pa3zielieHust 00pe3aHHOTO MPUITYCKa.

Pa3pe3ky 00pe3aHHOr0 TEXHOJOTUYECKOTO TMPHUITYCKa OCYIIECTBISIOT C
IIOMOIIBI0 HOXKEH, PACIIOJNOKEHHBIX B HW)XXHEW TIOJIOBMHE IITaMma. [akum
00pa3zoM, 3TOT IITaMIl COBMEIIEHHOTO JEUCTBHs. 32 OJUH XOJI Mpecca MoIy4yaroT
OJHY JIeTajb. Y JajeHue AETalnu U3 ITaMIIa OCYLIECTBIAIOT C IOMOIIBIO CKATOIO
BO3/lyXa WA BPYYHYIO. YJlaJ€HHE OTXOJOB MPOU3BOAAT BPYUHYIO (pe3aHblid
IOPUITYCK). DCKU3HBIA BApUAHT IITamIa Npe/IcTaBlIeH Ha puc. 3.3.

KanubpoBky (iaHiia MOXHO OCYIECTBUTH B IITaMIIE, KOTOPBIA JOJIKEH
colepKaTh MyaHCOH M MATPUIy [Js KaJIUOPOBKH, LEHTPUPYIOIIUNA DIIEMEHT,
CbEMHUK M BBITAJIKMBATENb. TakuM 00pa3oMm, 3TO MITaMI IPOCTOr0 AEHCTBUA. 3a
OJIMH XOJ Tpecca MOJy4aroT OJHY JAeTallb. YJaJleHue MOeTald U3 IITamIia
OCYIIECTBJISIIOT C MOMOIIBIO CKATOTO BO3AYyXa WM BPYUYHYHO. DCKU3HBIM BapUaHT
HITaMIIa PEJCTaBIICH Ha puc. 3.4.

Hanpesky, rubky u mpoOMBKY OOKOBBIX OTBEPCTHUH MOXKHO OCYIIECTBHUTH B
olHOM mmTamie. Takoil mTamMn JOJKEH COAEpXaTh IyaHCOHBI JJIA HaJApE3KH,
ruOKu, MpOOMBKM W MATPUIBI JJIsi DTHX OIEpaluid, a TakkKe ChEMHUK U
BBITAJIKUBATEIb. TakuM 00pa3oM, 3TO IITaMIl COBMEIIEHHOIO JEUCTBHS. 32 OJUH
XOJ1 IIpecca IMOIY4YaroT OAHY AETallb. Y JAJIEHUE AETald U3 ITAaMIId OCYILECTBIISIIOT
C TIOMONIBIO CKATOrO BO3AyXa WM BpPYYHYIO. OCKH3HBIA BapHaHT IITamIia
IIpEACTABIIEH Ha puc. 3.5.

K pa3paboTke mpruHUMAEeM IITaMITBl COBMEIICHHOTO CHCTBHUS:

® JUIsl BBIPYOKHU-BBITSKKY;
e I 00pE3KU-OTOOPTOBKH.

PaGouuii dYepTek COBMENICHHOTO INTaMIa [JIsi  BBIPYOKHU-BBITSIKKU
npeacTasieH Ha yeptexxe OM/] 982.091.00.00 CBb.

PabGounii wyepTe’x COBMEUIEHHOTO IITaMIa i O0Ope3KUu-0TOOPTOBKHU

npencrasiieH Ha yeprexxe OM/JI 982.093.00.00 Cb.



Puc.3.1. ltamn a1 BBIpYOKU-BBITSKKA

Puc.3.3. ltamn ans o6pe3ku-otoopToBku  Puc.3.4. llltamn nis kainOpoBKu

Puc.3.5. llltamn qist Hagpe3KU-TUOKU-TTPOOUBKU



3.2 IIpoYHOCTHBIE pacyYEThI AETAJICH IITAMIIOB

s obOecrieueHus] TapaHTUU PabOTOCIIOCOOHOCTH IITAMIIOB HEOOXOIUMO
IIPOU3BECTU IPOYHOCTHBIE PAacCUEThl pa00YEero MHCTPYMEHTA U HanboJiee «CIadbIx»
3JIEMEHTOB ILITaMIIOB.

JUisi  COBMEIIEHHOTO  IITamMma  JUis  BBIPYOKHU-BBITSOKKH — (YEpTEX
OM/1 982.091.00.00 CB):

e Ilyancon-marpuna (OM/ 982.091.00.08).

OmnpenenuM HaNpsHKEHUE CHKaTUs: 7

P 4P 4-410088

(o2 =—= =
F  z(D? -D?) 7z-(130,2% —63,76%)

= 40,6 MIla.

JlomyckaeMoe — HANpsUKCHHE —CKATHSL  JUISL  MHCTPYMEHTAJIbHOM — CTaiu
[0 e 1 =1000 ...1600 MIIa, cnenosarensho, o, <[0 . ]-

Pacuet onopHoil moBepxHOCTH (BEpXHEH MIUTHI) HA CMSITHE

P
p:FS[O-]cm

rae p — yaeneHoe ycuiue, Mlla;
P — trexnonorunueckoe ycunue, H; P=410088 H;

. 2
F — muomanps onopHoOM NOBEPXHOCTH IIyaHCOHA, MM ;

Cz-(D?-a?) z-(140? - 64?)

F = = =12170.6 mm>.
4 4
Urak, p = 410088 =33.7 MllIa.
12170.6

Juia Cramu 45 (Matepuan BepxHell M HuWxkHeW muutel) [0, |=310 Mlla,
TakuM oOpazom p <[o,,].
OcranbHble JETaNM IITaMIla HE WCHBITHIBAIOT OONBIIMX HArpy30K u

HaHpH)KCHI/Iﬁ , IOOTOMY BCCTH IMPOYHOCTHBIC PACUYCTLI AJIAA HUX HC HCHCCOO6p33HO.

Jist  coBMENIEHHOro  mTamma Uil OOpe3KHU-OTOOPTOBKH  (UEPTEK

OM[] 982.093.00.00 CBb):
e [lyancon or6optoBounsiii (OM/] 982.093.00.04).



Pacuer nmyaHcoHa Ha cxkarue:

P 4P 4 - 648800

F z(D}-D?) 7z-(69.36* —45?%)

GC.?K,‘

O e <O |-

Pacuer onopHO1 MOBEpXHOCTH HA CMATHE:

_ 4648800 —157.2 MIla.

p_
7-(91% —55%)

p<lo.].
e [IporuBonyancon (OM/I 982.093.00.03).

Pacuer OHOpHOﬁ IMOBCPXHOCTU Ha CMATHC (HpI/I MaKCHUMaJIbHOM CKaTHH

PY>KUHBI):
160000 i
w31
p<lo.].

JIist ocTanbHBIX JeTalield JaHHOTO IITamra He I1eJ1ecO00pa3HO MPOBOIUTH
MIPOBEPOYHBIC TPOYHOCTHBIE PACUETHI.

Kak moka3anm mpo4HOCTHBIE pacyeThl, BCEe Hanbojee HarpyKEHHbIE JIeTaan
pa3zpabaThiBaeéMbIX IMITAMIOB YAOBIETBOPSIOT TpeboBaHMsAM MpouHOocTH. Ho BO
BTOPOM IITaMIle 1€JIeCO00pa3HO YCTAaHOBUTH KaJEHYIO TMPOKIAIKY MEXKIY
nehOpMHUPYIOIUM UHCTPYMEHTOM U BEpXHEH IJIUTOM B LIETSAX YBEIHMUCHUS 3araca

IMPOYHOCTH.

3.3 PacyeT UCTIOTHUTENBHBIX pa3MEPOB pabOUEro HHCTPYMEHTA

HpaBI/IJ'H:HOG ONmpcACJICHUC W Ha3HAYCHHUC HCIIOJIHUTCIBHBIX Pa3MCpPOB
pa6oqero HHCTPYMCHTA SABJIACTCA 3aJIOIOM IMOJTYYCHUSA KaUCCTBCHHBIX z[eTaneﬁ.
TaK, JJI IITaMIIa COBMGH.ICHHOﬁ BBIPY6KI/I N BBITSDKKH HCIIOJTHUTCIIBHBIC

pa3Mepel HMHCTPYMEHTa JUIsi BBIPYOKM MOTYT, ONpEICNCHBl IO CIETYIOIIM
dbopmymnam:
Dy, =(D,, — A,



Dy =Dy -A"= Zyin)-sk» (3.1)
rne  D,,D; - COOTBETCTBEHHO [IMaMeTp MaTpULbl W IIyaHCOHA IIpU
BBIPYOKE, MM;

D, - HOMUHAIBHBIM IUAMETP U3JEIUS, MM;

A" - IIpUITyCK Ha U3HOC HHCTPYMEHTA, MM;
A"'=0.8-A (3.2)
rae A - moJie JOMycKa MTaMIyeMOW JAETalIN, MM;
Z hin - MHUHUMaJIbHBIA TapaHTUPOBAHHBIA 3a30p MEXAY MATpULEd H
IIyaHCOHOM, MM;

5H,5I’l - IIOJIC AOITYCKa Ha HU3IOTOBJICHUC COOTBCTCTBCHHO MATPHIBI U

IIyaHCOHA, MM.

BreipyOky nmpousBoaum no + %

3nece D, =131.1,Z 0 =0.18, Z iy =0.10, [3, Tabmn. 6];
on=-0.02 , ou=+0.04[1, Tabn. 194];

A=1.0,6, c. 285]

[To popmyine (3.2):

A"'=0.8-1.0=0.8 mwm.

[To popmyine (3.1):

Dy, =(131.1-0.8) 7004 =130.370-04

>

D, =(131.1-0.8-0.1)_g 2 =130.2_( 9o MM.
CyMMa [OMyCKOB Ha H3TOTOBJIIGHHE MATpPUIBI M IyaHCOHA HE JIOJKHBI
IPEBBIIIATH JOMYCKa Ha 3a30D:
on+om<(Zmax —Zmin):
-0.02+0.04<0.18-0.10;
0.02 <0.08
Ha puc. 3.6 mpeacraBieHbl CXE€Mbl PAaCIOJIOKEHUS MOJEH TOMYCKOB Ha

UCIIOJIHUTENbHBIE pa3Mepbl IyaHCOHAa M MaTpUIlbl MpPU BBIPYOKE KPYIJIOrO

KOHTYpA.



>131.1

Puc. 3.6. Cxema PaCIIOJIOKCHUA roJieu JOIIYCKOB Ha HCIIOJIHHUTCIIBHBIC

pa3Mephbl MyaHCOHA U MaTpPHIIbl IPU BBIPYyOKe

HcnonuurtenbHble pa3Mepbl WHCTPYMEHTA IIPU  BBITSDKKE B IITAMIIE
COBMEUIEHHOr0 JEHCTBUSA MOKHO OIpPEAENUTh MO cleayroumm (popmynam (mpu

COTIPSDKEHUU U3/ICIUSA 110 HApYKHOMY JTUAMETPY):
Dy, =(D, —0.8- Ayt
D,=(Dy-08-A-2-2Z)_s, (3.3)
rae Z — ONHOCTOPOHHUH 3a30p MEXAY MaTPHUIIEH U ITyaHCOHOM, MM.
BreiTsxky mpounsBoum o h12.
3necy D, =64;7=(1.3...1.4)S=1.35*2=2.7 mm; A=0.3 [6, c. 300];
on=-0.10 , Su=+0.15,[1, Tabn. 196];
ITo bopmyie (3.3):
Dy, = (64.0-0.8-0.3)"01° = 63.767015
D, =(64.0-0.8-03-2-2.7)_¢ 10 =58.36_p 10 MM.

Ha puc. 3.7 nmnpencraBieHa cxema pacloyIOKEHUsS JONMYCKOB Ha

VICTIOJTHUTEIIbHBIE Pa3MEPbl MHCTPYMEHTA IIPU NTEPBOU BBITSIKKE.



Puc. 3.7. Cxema pacnonokeHusi IOIyCKOB HA HMCHOJHUTENIBHBIE Pa3MEphI

WHCTPYMEHTA MPU TIEPBOM BBITSIKKE

Jlig mTamma COBMENICHHONM OOpe3kd U OTOOPTOBKU HCIOJHHUTEIbHBIC
pasMepbl HHCTPYMEHTA JIJI1 00pe3KH MpHUIycKa onpeaesitorest mo gopmyse (3.1).
O6pe3ka o h14.

3necy D, =83.20,Z 1.x =0.18, Z i, =0.10, [3, Tabm. 6];

on=-0.02 , ou=+0.04,[1, Tabn. 194];

A =0.87,[6, c. 285]

Urak, mo dhopmyne (3.1):

Dy, =(83.20—0.80-0.87) 7004 =82.50 7004 ypy;

b

D, =(83.20-0.80-0.87 -0.10)_0 op =82.40_y 0p MM.

Ha puc. 3.8 mnpencraBieHa cxema pacloJIOKEHUS JONYCKOB — Ha

HNCIIOJIHUTCIIBHBIC PA3MCPbl MHCTPYMCHTA IIPU 06p€3KC IIPpUITYCKa



0.8

83.20

Puc. 3.8. Cxema pacnonoXeHusi IOIyCKOB Ha HMCIOJIHUTENIbHBIE Pa3Mepbl

UHCTPYMEHTA MPH 00pe3Ke MPUITyCcKa

HcnomuuTenbHple pa3Mepbl WHCTPYMEHTa TpU OTOOPTOBKE B IITaMIIe
COBMEILIEHHOTO JEMCTBUS MOXHO ompeaenuts 1o ¢opmynam (3.3) (npu
COIPSDKEHUH U3JIENUS TI0 HAPYKHOMY THAMETPY).

Ot6opToBKY TTpon3Bo UM 10 h12.

3necy D, =75.0; Z=(1.3...1.4)S=1.35*2=2.7 mm; A=0.3 [6, c. 300];

on=-0.10 , ou=+0.15,[1, Tabmn. 196];

D, =(75.0-0.80-0.30) 7015 = 74767015 \py;
Dn = (75.0 -0.80-0.30-2.0- 2.70)_0.10 = 69.36_0.10 MM.

Ha puc. 3.9 npencraBieHa cxema pacnoyiOKEHHS JOMYCKOB Ha

UCIIOJIHUTEIIbHBIE pa3Mepbl HHCTPYMEHTA MPU OTOOPTOBKE.



Puc. 3.9. Cxema pacnosoxeHHsl AOIMYCKOB HAa HCIHOJHHUTEIbHBIE pa3MeEpPbI

WHCTPYMEHTA MPU OTOOPTOBKE

3.4 Pa3paboTka pabounx 4epTeKeH mTaMIoB

B cooTBeTcTBHM C 3a/laHKEM Ha KypCOBOW MPOEKT HEOOXOAUMO pa3padoTaTh
MITaMI JJI5 COBMEIIEHHON BBIPYOKM W BBITSKKM M INTAMIT JUIsl COBMEIICHHOU
00pe3Ku mpUItycKa 1 OTOOPTOBKH, T.€. mtaMiibl Nel u Ne3.

[IItamm fnsi COBMEIIEHHOW BBIPYOKH W BBITSDKKHM B ACKH3HOM BapUaHTE
npuBeJieH Ha puc. 3.1. Bocronas3yemcs uM s JadbHEeHIux pa3padoTok. Pabounit
YepTex CIIPOEKTUPOBAHHOTO Tamria MIPUBEJICH Ha YepTexe
OM/] 982.091.00.00 Cb. 13 27 HauMEeHOBaHUM BXOJSIIUX B HETO 3JIEMEHTOB, OH
cogepxxut 0 cOopouHbIXx eauHull, 27 pAetanel. 16 W3 KOTOPHIX SBISIOTCS
craHgapTHbIMU. KpoMe TOro, y BepXHEW UM HUKHEU IUIATHI 3arOTOBKOU SIBIISIOTCS
CTaHJapTHble wu3Aenus. Mcrnonp30BaHWE CTaHAAPTHBIX JI€Talied TO3BOJISET
YMEHBIIIUTh O0BEM MPOEKTUpPOBaHUS. Huxke mnpuBeneH mnepedeHb HCTOYHUKOB,
KOTOpbIE OBUIM WCIOJIb30BAHBI IS OMPEIEICHUS THUIIOPAa3MEPOB CTAHIAPTHBIX

17631 (S 0705



o Coopuuk 'OCToB Ne526: Gr0k.

o Coopauk 'OCToB Ne200: XBOCTOBHK.

o Coopuuk 'OCToB Ne369: Tonkarenu, yrnop, HOXH.
° [6]: BUHTBI ¥ TNTUQTHI.

brnok 1004-4413 npunsar no 'OCT 13125-83 (6moku 1mITaMIOB C 33 IHUM
PacCIOI0KEHUEM HAMPABIISIIONINUX Y3JI0B CKOJIbKEHHUS ):

bnok 1004-4413-1 I'OCT 13125-83.

[To pexomennanusm ['OCTa qy1st naHHOTO OJ0Ka MPUHSTHL:

e 3aroToBKM NOJA IUIMTHL JJI IITAMIOB C 33aJHUM PaCHOJIO0KEHUEM

HAIPaBJISIONUX Y3JI0B UCIIOJHEHUS 1:

Ilnuma 1022-4507-1 I'OCT 13112-83 (nauma éepxmss),
Inuma 1022-4508-1 I'OCT 13112-83 (nauma nudicHss,).
e Koj0HKM HampaBIsIOLUIUE TIAKUE UCTIOTHEHUS 1:
Kononka 1030-6077-20-6 'OCT 13118-83.
e Brynku HanpaBsOMUE TIAIKHE:
Bmynka 1032-2696-20-7 I'OCT 13120-83.

[TogpoOHbIe CcBeleHUS O CTaHAAPTHBIX H3ACIMSIX, BXOJAIIUX B IITaMII,
npuBeeHBI B puiaraemoi k Hemy crenupuxaruu (IIPUJTOXEHUE B).

[tamMn 7151 COBMEIIEHHOW OOpE3KU U OTOOPTOBKM B 3CKHU3HOM BapUaHTE
npeAcTaBieH Ha puc. 3.3. Bocmonb3dyemcs UM Ui JalbHEMIIMX pPa3paOOTOK.
PabGounii dYepTek CHOPOEKTUPOBAHHOTO IIITaMIla TIPEJICTABIIEH Ha YEepTeke
OM/] 982.093.00.00 Cb. M3 23 HauMeHOBaHMH, BXOAAIIMX B HETO AJIEMEHTOB, OH
conepxutr 0 cOopouHblx emuHHI, 23 ngerand, 10 U3 KOTOPBIX SBJISIOTCS
cTanaapTHbeIMU. Kpome Toro, y BepXHel M HM)KHEW ITUTHI 3aTOTOBKOU SIBJISIFOTCS
cTaHAapTHble wu3nenus. [IpM TPOEKTUPOBAHMM JAHHOTO INTaMma ObUIA
WCIIOJIb30BAHbI TE€ K€ MCTOYHUKU I CTAHAAPTHBIX HM3JENui. BIok y naHHOTO
mTamMIia aHajoruyeH mnpeabiaymemy. IloapoOHble cBeAeHUs O CTaHAAPTHBIX
U3NIETNSAX, BXOMAINIMX B IITaMI, TMPUBEIEHH B TMpUjaraeMod K HEMy

cnienudukaruu (IMPUJIOXEHUE B).



3.5 Onucanue KOHCTPYKUMHI U pabOThI LITAMIIOB

PaccMOTpUM KOHCTPYKIIMH IITAMIIOB IPUHATHIX K pa3paboTKe:

e IlltamMmnm Ui COBMEIIEHHONW BBIPYOKHM-BBITSDKKM OT  CYIIECTBYIOIIMX
aHAJIOrOB OTJIMYAETCS TEM, UTO BMECTO MPYKMHHOTO ChEMHHUKA, 3aKPEIVICHHOTO B
BEPXHEHN IOJIOBUHE IITAMIIA, MPEIIOKEH KECTKUM ChEMHUK, KOTOPBIA KPEIUTCS
Ha MaTpUIly Ha HUXKHEH TUIHTE.

BricoTa mtaMmna B COMKHYTOM COCTOSIHUH, AMAMETP XBOCTOBUKA U BBLIET
OTHOCUTEIBHO OCH XBOCTOBMKA B IMPEIJIOKEHHOM IITAMIE COOTBETCTBYIOT
pabounm napametrpam npecca K1430b.

PaGota mitamMma cOCTOUT B CIEAYIOIMIEM: B MCXOJIHOM TOJIOKEHUU BEPXHSIS
MOJIOBMHA IIITaMIla MOAHSATA; 3ar0oTOBKA (M0JI0CA) MOJAETCS MEXAY ChEMHUKOM U
MaTpulel 10 yrnopa; BHIMONHSAETCA pabo4yuil X0, MyaHCOH-MaTpUIla, Hae3kas Ha
3aroTOBKY MPOU3BOAMT BBIPYOKY M BBITSDKKY; MPH XOJE MOJI3yHA Mpecca BBEPX
OTIITAMIIOBAHHAs 3aroTOBKA BBITAJKUBACTCS M3 HIDKHEH IIOJOBUHBI IITamIia
ChEMHHKOM, a U3 BEPXHEUN — BBITAIKUBATEIEM, KOTOPBIA NPUBOAUTCS B IBUKEHUE
TOJIKATEJIEM, PACIIONIOKEHHBIM BHYTPH XBOCTOBHUKA.

HUcxonanast 3aroToBka Jyuisi mramna — nosoca.  OTmtaMinoBaHHBIN
nosty(abpuKaT — cTakaH C (IIaHIIEM.

e Illtamnm s COBMENIEHHOW OOPE3KU-OTOOPTOBKU OT CYIIECTBYIOIIMX
aHAJIOTOB OTJIMYAETCSl CXEMOU BBITAIKMBAHUS U KOHCTPYKIMEH e(OopMUPYIOIIETO
WHCTPYMEHTA.

BricoTa mTtamna B COMKHYTOM COCTOSIHMM, JTUAMETP XBOCTOBHMKA W BBUIET
OTHOCUTEJIBHO OCH XBOCTOBHMKA B TMPEIJIOKEHHOM IITAMIE COOTBETCTBYIOT
pabounm napamerpam npecca K14305b.

PaboTa mrtamMmna COCTOUT B CIEAYIONIEM: B UCXOJHOM IOJOKEHUU BEPXHSIS
MOJIOBUHA IITaMIa TOJHSATA; 3aroTOBKAa MOJAETCs B pabOuyyr0 30HY IITaMIia U
YCTaHABIMBAETCS Ha MPOTUBOIYAHCOHE; BBINOJHAETCS paboOyuil XoA; TpyIna
IyaHCOHOB MPOM3BOIUT OOpe3Ky mpuiycka Ha (iaHie, a 3aTeM OTOOPTOBKY

dbnanma; mpu  Xole TOJBYHA TIpecca BBEPX OTIITAMIIOBaHHAas 3aroTOBKa



BBITAJIKUBAETCS W3 HIKHEW ITOJOBHUHBI IITAMIIA ChEMHUKOM, a M3 BEPXHEU —
BBITAJIKUBATEIIEM, KOTOPBIN IIPUBOJAUTCS B JBUKEHUE MPYKUHOM, PACIIOI0KEHHOU
BHYTpH.

Wcxomnas 3aroToBka Jijisl mtamia — ctakad ¢ duadieM. OTITaMoBaHHbIN

noypabpukat — cTakad ¢ OTOOPTOBAaHHBIM (DJIaHIIEM.

3.6 Pacuer npyXuHbI CKaTUSA

[IpoBeneHHbII pacyeT LWJIMHAPUYECKOW IPYKUHBI CKATHUA C KPYIJIbIM
CEYEHHEM NIPOBOJIOKH U3 cTanu 651", mpuMeHseMoil Uil BBITAJKUBAHUS JETAIN B
HITaMII€ COBMEIIEHHOIO JACUCTBUS i1 OOpEe3KU-OTOOPTOBKH TMPHUBEIEH B
[TPMJIOXKEHUMUA 1.

[To TOCT 13766-68 Obuia BbiOpana mnpyxkuHa Ne 399, oGecneunBaromast
TpeOyeMoe yCUINE BHITATKUBAHUSI.

Cuna npyxXuHBI TIpU MakcuManbHOM nedopmarmu — 160 xkH; muamerp

IIPOBOJIOKH — 3 MM.



4 MEXAHM3ALISA 1 ABTOMATU3ALMS TTPOLIECCOB JIMCTOBOM
[IITAMIIOBKH

4.1 MexaHu3anusi 1 aBTOMaTU3alMs M0a4u MaTepraia u 3arOTOBOK

MexaHu3anys ¥ aBTOMAaTU3aIMs JTUCTOIITAMIIOBOYHBIX PAa0OT MO3BOJIIET B
HECKOJIBKO pPa3 YBEJIMYUTh MPOU3BOAUTENBHOCTh TPYyJa, a Takxke O00ecleyuTh
0e3omacHOCTh pabOTHI Ha Mpeccax.

Jlist pa3pabaThiBaeMOro ITamia COBMEIIEHHON BBIPYOKH M BBITSDKKHU IS
aBTOMATUYECKOM IMOJayu TOJIOCKI B pabodee MPOCTPAHCTBO IITaMIla BO3MOXKHO
MIPUMEHUTH CJIEAYIOIINE BUIBI [10]1a4, BAIKOBYIO, KPIOUKOBYIO, KJIEIIEBYIO U T.]I.

Tak kak ObUI TPUHAT BAJIKOBBIM THII CMa3Kd TMOJOCHI, TO JIOTHYHO
MPUMEHUTH BAJIKOBYIO MOAAYy MOJIOCHL.

Yame Bcero NpUMEHSIETCS JABYCTOPOHHSSI BajKOBas M0Jada, OCHOBOM
IPUBOJIA KOTOPOH SIBIISETCA KIMHOPOIMKOBasE My(pTa pabodyero u XoJocToro Xoa.
[Ipn ABMXKEHUH TATH BBEPX MPOUCXOIUT 3AKIMHUBAHUE POJIMKOB, CUCIUICHUE C
HapY>KHOI 000¥MO#1, MTOBOPOT BAJIKOB U MIEPEMEIIECHHE MOJIOCHl HAa BEIMYUHY Il1ara
nojgauv. lIpu [BMKEHMM TSITM BHU3 POJUKH COCKAlb3bIBAIOT, CUCIUICHUE C

HapY>KHOI 000¥MOI1 HE TPOUCXOAUT U BAJIKK HE BPAIAIOTCS.

4.2 MexaHnu3anus ¥ aBTOMAaTH3alNsl yIAJICHUs] IETAIEW U OTXO0B

ABTOMAaTH3aIUsl YAAJICHUS OTIITAMIOBAHHBIX JETalell HMeeT BechbMa
BAXHOE 3HAYEHUE IS YBEJIMYCHHUS MPOU3BOAUTEIBHOCTH, a OCOOCHHO B
OTHOIIICHUU TEXHUKH OE30MaCHOCTH, TaK KaK OOJBITMHCTBO HECUACTHBIX CIIy4acB
MPOUCXOJUT MPHU PYYHOM YAAJIEHHUM JeTaned u3 mramna. [loatoMmy mexaHnuzanus
cheMa U YyJaleHus Jerajed JoJDKHA MPUMEHSATHCS M B Cilydyae OOBIYHOM

IITAMIIOBKH 0€3 aBTOMAaTHYECKOU Imogadun 3aroTOBOK.



Haunbonee mnpocTeiM cHnocoOOM aBTOMAaTHYECKOTO YAAJICHHUS JAeTallel
SBJISIETCS IUTAMIIOBKA Ha MPOBAJI, P KOTOPOH OTIITAMIIOBaHHbBIE JI€TAJIA MalatoT
B COOTBETCTBYIOLIUN SAIIHK.

BecbMa npocThIM M HaJEKHBIM CIIOCOOOM yJaleHUs HEeOONbIIUX JeTael ¢
IOBEPXHOCTH LITaMIa SBJSIETCS IPUMEHEHUE CXATOro BO3AyXa. JTOT CIOCO0
BO3MOKHO MPUMEHUTh BO BCEX INTaMIax pa3pabaThBA€MOI0 TEXHOJIOTHYECKOTO
nporecca.

Taxxe OTIITAMIOBAaHHBIE JETAld MOXHO yIalIsITh MPH  MOMOIIH

IIPOMBIIIUIEHHBIX POOOTOB.

4.3 ABTOoMaTH3aIUs CUYETA, YKIIAJKWA U B3BEIIUBAHUS OTIITAMIOBAHHBIX

nerajgeu

IIpy 0OBIYHONM IITAMIOBKE HAa NPOBAJI, a TakKke MU C OOpaTHBIM
BBITAJIKUBAHWEM  JI€TAJ€l Ha MOBEPXHOCTh IITaMIIa C  IOCJIEIYIOLIUM
cOpacbIBaHUEM HX B AILIUK, I€TATH HAXOAATCS B Xa0OTUYECKOM O€CropsiiKe, MHYT U
HaparnaroT Apyr Apyra, NepemyThIBaloTCs ¢ OTX0JaMU U TPeOYyIOT pacCOPTHPOBKH,
4YTO MHOT/IA OOXOJUTCS JIOpOXe, YeM cama IuTaMIloBKa. B psge ciaydaeB 3To
COBEPILEHHO HEAOITYCTUMO.

JUist yCcTpaHEeHMsl YKa3aHHBIX HEJOCTATKOB NPHUMEHSETCS aBTOMaTHYeCKas
YKJIaJKa B MAKEThl WIM ChEMHbIE Mara3uHbl, MOMELIAEMbIE O] IITAMIIbl. THIIBI
YCTPOMCTB sl YKIQAKH 3aBUCAT OT (OpMBI, pa3MepoB M OCOOEHHOCTEH
mramnyembeix  aertained. Oxnum  pernmamentupoBanbl ['OCT  16927-71 Ha
CTaneJMpPYyIOIINUE YCTPOUCTBA.

ABTOMaTHYeCKOE B3BEUIMBAHUE CTAIlEIMPYEMBIX J€Taleil MpOU3BOIAT Ha
aBTOMAaTHUYECKUX BECaX, yCTAaHABIMBAEMBIX PSJIOM C IPECCOM.

Cuer OTIITAMIOBAHHBIX J€Taleil OOBIYHO MPOMU3BOAAT IO YHUCIY XOOB
npecca. bonee TOUHO YMCIO OTIITAMIOBAHHBIX AETaJICl MOXKET ObITh MOJACYUTAHO

npudopamu ¢ paJuOaKTUBHBIMU U30TONAMHU.



Haubonee npocTsiM crioco6oM, MPUMEHSIEMBIM B IPOU3BOCTBE HEOOIBIINX
JeTaJIeH, SIBISETCS B3BEIIMBAHUE BCEl mapTuu. VICKIIOYMB Maccy Tapbl U pasAciin
o0IIyI0 Maccy Ha Maccy OJHOM JeTanH, HaXOJAT KOJIMYECTBO OTIITAMIOBAaHHBIX
neraneil. B3pemmBaHUIO MOABEPraroOTCS TOJBKO TOAHBIE MPHUHATHIE JeTaid, 0e3

Opaka U 0TXOJIOB.



5 TEXHUKA BE3OITACHOCTH

Bompocer TexHuKH 0€30MacHOCTH U OOJIETYSHHs YCIOBHM TPya SBIISIOTCS
NIEPBOCTCTIICHHBIMHU.

OaHuM W3 TPOCTEUIIUX METOJO0B oOecredeHus: 0e30MacHOCTH B paboTe
orepaTopa sBISETCS MPUMEHEHHE B IITaMIIaX OTPAJAUTEIBHBIX KO3BIPHKOB, IIIUTOB
U PEIIETOK.

OmnacHoe MPOCTPaHCTBO MEXKTY KOJIOHKOH M BTYJIKON MOXKHO OTPAJHUTh MPH
MaJIbIX XOJax IOJI3yHa YJIWHCHHBIMH BTYJIKaMH, a HPH OOJBIIHX XOJaX —
TEJIECKOITMICCKUMU TPYyOKaMH.

Bompocer  0e30macHOCTH  YacTHMYHO pEHIAOTCs  MyTeM  COOIIOACHHMS
3JIEMEHTAPHBIX HOPM TI0 TEXHHKE O€30IMaCHOCTH MPU KOHCTPYHPOBAHUH IITAMIIOB.
Hmeercs B BUAY clieyroliee: COOMIOICHUE PEKOMEHIYEMbIX PACCTOSHUM MEXKITY
KOJIOHKON W BTYJIKOH, BBEJCHHE CPEICTB TPAHCTIOPTHPOBKU TSDKEJBIX JETallel U
IITAMITOB BIIEJIOM.

Heobxoanmo obecniednTsh Takue ycoBUS PaOOThI, MPU KOTOPHIX OTIATAET
HEOOXOJMMOCTh OTIEPUPOBATh PyKaMH B pabouell 30HE IITaMIla WU pPYyYHBIC
MaHUIYJISIIUN CBECTH K JISTKUM 0€30TIaCHBIM JIBUKCHHSIM.

[Ipy BBITOJIHEHUU PA3ACTUTENBHBIX W JPYTHX ONepaluii MPUMEHSTH
MEXaHU3UPOBAHHYIO TMOJa4y MaTepuaja W HAACKHBIE CPEeACTBa IS yHaJeHUS

TOTOBBIX JEeTaJIeH Y OTXOJIOB.



6 OPI'AHM3ALIMA PABOYET'O MECTA

[Ipu BeIMONHEHUU omeparnuil BeIpyOKa-BeITsKKA (mnTami Nel), obpeska-
otooproBka (mramn Ne3), Hanpeska-ruOka-npoouBka (mrramn NoS) opraHuzarus
paboThI pecca npuBeeHa Ha puc. 6.1 [1, ¢.347].

[ItamnoBiuK OepeT mpaBoil pyKo 3aroTOBKY U MOAAET €€ B pab0oUyIo 30HY
mramma. [locie BwImonHEHUsT paboYero Xoja OTIITAMIOBAHHBIN MONTydabpukar
cOpachIBaeTCs B Tapy KPIOYKOM, KOTOPBIA IITAMIOBIIMK JEP>KUT B JIEBOM pyKe.

[Tocie okoHYATENBHOM IITAMIIOBKH OTXOJ] COpachIBa€TCs B Tapy.

A — MTaMNOBIIMK;
1 1 — mpecc;
2 — Tapa ¢ 3aroToBKamu;
3 — Tapa c OTIITAMIOBAaHHBIM

noJryhadpuKaTom;
A 4 — Tapa ¢ OTXOJIJaMH.

Puc. 6.1. Cxema IUIaHMPOBKM M OpraHu3alMu paboyero Mecra IMpHu

BBITIOJIHEHUH OTepaluii ITaMIIOBKY B mtamie 1, 3, 5

[Ipy BBIIOJIHEHWM INTAMIIOBKK B INTammax 2, 4 opraHuzamus padbodero
MeCTa M3-3a TOT'0, YTO HET 0TX0Jla HECKOIbKO HHasi [ 1, ¢.347].
[[ITaMmoOBIIMK yCTaHABJIMBAET 3aroTOBKY B INTaMIl MpPaBOM pPyKoH, a

CHUMAET JIEBOIA.



3AKJIIOYEHUE

B Xone BbINOMHEHUS KypCcOBOTO NpOeKTa ObLI MPOBEACH aHaIu3
TE€XHOJIOTMYHOCTH JI€TalIM, KOTOPBIA IMOKa3al, YTO JaHHas JIeTalb MOXET OBITh
M3rOTOBJIEHA METOAAMM JINCTOBOM IITAMIIOBKH.

B pesynbrare maTeHTHO-MH(GOPMALMOHHOTO MOUCKA OBLIM U3YyYEHBI
KOHCTPYKI[MU IITAMIOB M CIIOCOOBI MOJIyYEHHs] aHAJIOTMYHbIX aeranei. [lomck
nokaszajna, 4YTo HamOojee paluoOHaJbHBIMU JUIA TONYy4YeHHs TpeOyemoil neTtanu
SBJISIFOTCS LITAMITBI IIPOCTOIO U COBMELLIEHHOTO JIEHCTBUSI.

AHanmu3 cxeM nae@opMUpOBaHHUS MOKa3ad, 4YTO JIS HM3rOTOBJIEHUS
JIeTad HEOOXOAMMO BBITIOJTHEHHUE LITAMIIOBOYHBIX OIE€palui, a A UX
peannzanuu Tpedyercs IITaMIIOB.

B KypcoBOM mnpoekTe BBIIOJHEHBI BCE HEOOXOIUMBIE PpaCYETHI,
CBA3aHHBIE C M3TOTOBJICHUEM JETAIM JIMCTOBOM IITAaMIIOBKOW. OrmpeneneHo
TpeOyemoe Ui peanu3alyy Npolecca TEXHOJIOTH4ecKoe 000pyJOBaHUE — IIpecc.
Pa3paboTaHbl 3CKU3HBIE MPOEKTHl BCEX IUTAMIOB, a I JBYX IITaMIIOB
BBINOJIHEHBI paboune yepTexu. Takxke BBIIOJHEHBI pabouue YepTeXU HEKOTOPBIX
JeTajei IITaMIIOB.

Bce npuBeneHHbIE TEXHOJIOTMUYECKHE U KOHCTPYKTOPCKUE pa3paboTKu
U3JI0KEHBI B MOSACHUTEIBHOMN 3anmucke ( auctoB (hopmata A4) u rpaduyeckon

gacTH (4 mucta popmara Al).
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