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IMPEAUCJIOBHUE

KypcoBoii npoekT 1o TeXHOIOruu MalMHOCTPOCHHS 3aHHUMAET 0cO00€ MECTO B
CHUCTEME MOATOTOBKM MHXKEHEPOB MO CHEIUAIBHOCTH — TE€XHOJIOTMS MAIIMHOCTPOCHHUS.
[TpoekT BBIMOJHAETCS HA 3aBEpIIAIONIMX dTanax TeopeTudeckoro ooydyenus. [locnenqnum
ATaIoOM SIBJISIETCS JUILNIOMHOE MPOEKTUPOBaHUE. [Ipu BBITOTHEHUMN KypCOBOTO U JTUIIOM-
HOT'O ITPOEKTOB 3HAYUTEIbHAS YaCTh BPEMEHU OTBOJIUTCA CAMOCTOSITEILHOM paboTe.

HacTtosiee yueOHoe mocoOue cTaBUT OCHOBHBIMH CBOMMHU 3a/1ayaMu oOecrieueHne
MPaBUILHOTO IPUMEHEHUSI B CAMOCTOSITEILHOM paboTe CTy/I€HTAMH TEOPETUUYECKUX 3HA-
HUH, TTOJIYYCHHBIX B TIPOIIecce 00yUeHUS B MHCTUTYTE M TIOJITOTOBKHU K TUTUIOMHOMY IIpO-
EKTHPOBAHUIO.

Oco0eHHOCThIO JAaHHOTO MOCOOUS SBIISIETCS M3JIOKEHHE MaTepuaia B MOCIeI0Ba-
TEJIbHOCTH, XapaKTEPHOU JJIsl MPOLIECCOB TEXHOJIOTMYECKOTO MPOEKTUpoBaHus. Bece me-
TOJAMYECKUE TOJOKEHHS, OTHOCSIIMMCS K pa3pabOTKe TEXHOJOTMYECKUX IPOLECCOB
MEXaHUYEeCKON 00pabOTKM 3aroTOBOK M MPOEKTHUPOBAHUIO CIEIUATBHBIX CPEACTB TEXHO-
JIOTUYECKOTO OCHAILEHHUS, PACCMAaTPUBAIOTCS B MOCOOMH C MO3ULIMIA TpeOOBaHUI CTaHIap-
ToB Enunoil cuctembl koHCcTpykTopckod mokymeHTanuu (ECKJ), Eaunoii cuctemsl
texHonoruueckoi gokymentanuu (ECT/]), EnuHoil cucTeMbl TEXHOIOTHYECKON MOATro-
toBKH Tipou3BojcTBa (ECTIII) u npyrux cranmapToB, SBISIONIMXCS OCHOBOM MOBBIIIIE-
HUS 3P(HEKTUBHOCTH MTPOU3BOJICTBA U KAUECTBA MPOIYKIIUH.

MHorue mMoJIOKEHUSI TNPOUJUTIOCTPUPOBAHBI NPAKTHUYECKUMHU Mpumepamu. [s
yaA00CTBa BOCIIPUSTHS COAEPKaHUsS, MPUMEPHI B TEKCTE BBIJICJICHBI KYPCUBOM.

Tembl KypCOBBIX MPOEKTOB MO TEXHOJOTUHU MAITUHOCTPOEHUS moadupaer u Qop-
MYJIUPYET BBITyCKaroIas Kapeapa ¢ y4eToM BO3MOXKHOCTEW U MEPCIEKTUB pa3BUTHs Oa-
30BBIX MPEANPHUITUH, a TAKKe HA OCHOBE TeMaTuku BKP.

KypcoBoii npoekT conepxuT noscHuTenbHyto 3anucky (I13) u rpapuyeckue mare-
puanel. [13 sBISETCS OCHOBHBIM JTOKYMEHTOM KYpPCOBOTO MPOEKTa, B KOTOPOM MPUBOIUT-
cs wucyepnbiBawomias WHGOpPMalMs O BBINOJHEHHBIX PAaCUYETHBIX, TEXHOJOTHYECKUX,
KOHCTPYKTOPCKMX U OPTraHU30BaHHO-IKOHOMHUYECKUX pa3paboTkax. Oobem 13, kak mpa-
BUJIO, cocTaBiisgeT 40-50 cTpaHuI] pyKOMUCHOTO (MalIMHOMUCHOT0) TekcTa. O0muii o0bem
rpadudeckoit yactu coctapisieT He MeHee 4 nuctoB popmara Al. CocrtaB, conepxkaHue u
CTPYKTYpa KypCOBOI'O MPOEKTa, B OCHOBHOM, JIOJDKHA COOTBETCTBOBATh JAHHOMY Y4eOHO-
METOJNYECKOMY ITOCOOHIO.
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1.1 BBEAEHHUE
Bo BBezeHMeE clieyeT 04eHb KPaTKo:

- U3JIOKUTH CYTb 3aJIlaHUAA,
- 000CHOBATH BBI60p IMPOTOTHUIIA TCXHOJIOTHUYICCKOI'O IIPOoIecca MEXaHUYECKOM 06pa-

OOTKH;
- OIPEICIUTh METOJBI PEIICHUS MOCTaBJICHHOM 3aJa4i U BO3MOJKHBIC BapUaHTHI €€

peleHus;

- OLICHUTh BO3MOYKHOCTb HCIIOJIb30BAHMSI UMEIOIIUXCS METOJUK U MPOrpaMM (B TOM
YHCIIe U MAIIMHHBIX), a P HEOOXOIMMOCTH — pa3padOTKy OPUTHHAIBHOTO PELICHUS;

- U3JI0KUTh OKUIAEMBIC PE3YJIbTATHI.

OpueHTHPOBOYHBINA 00BEM BBEJCHUS: 1-2 CTpaHMIIBI.

1 UCXOJHBIE JAHHBIE 110 ITPOEKTY U UX AHAJIU3

1.1 Onucanne 1 KOHCTPYKTOPCKO-TEXHOJIOTHYECKUI aHAJIM3 00beKTa

1.1.1 HazHa4yeHue aeTajid, KpaTKue CBeJeHMsI

PaboTy HaJx mpoeKkToM HauMHAIOT ¢ U3YyYEHUs dyepTexa JeTand. BeinanHbll 17 pa-
OOTBI YEPTE)K UMEET HAUMEHOBaHUE, HO HE UMEET 0003HaUeHus (Homepa yeprexa). [Ipu-

CBOUTh HOMEp 4YepTeka HEOOXOAUMO IO CTaHJIAapTy, B YaCTHOCTH IO CTaHAAPTY
yueOHoro 3aBeaeHus [1].

ITpumep 0003HaYEHMS YepTE)aA ACTAIH:

TM. 151001. KII. 01.02.06. DTa cucremMa 0003HAYEHHUSA M3AEJHUI MAKCH-
MAaJIbHO NPHOJHKEHA N0 CTPYKType K 0003HAYeHHSIM, NPHUHSITHIM B
ECK/J.

Uto 0003HaYAET 3TOT KO/ — MPUBOJIUTCS HUXKE.

UToObl YyCTAaHOBUTHh HAa3HAYEHUE NETAIU HAJO0 MOJIb30BATHCS 3aBOJCKUMM OIMMCAHUEM
MalIMHbl (M3eus), YepTekaMu OOLIero BHAa WM COOPOYHOW €IHMHHULBI, B KOTOPYIO
BXOJIUT paccMaTpuBaemMasi 1eTaib (1 p. JTaHHBIMH).



Ko/ 3¢KH3HOr0 KOHCTPYKTOPCKOr0 TOKYMEHTA
TM. 151001 KII. _01.02. 06.

HOpH,ZIKOBLIﬁ HOMCD ACTAIN

MOPSAKOBBIM HOMEP 00OPOYHOM €TMHUIIBI

KOJI KJIacCCU(PUKAIIMOHHON XapaKTePUCTHKHU paboOT
(KII — xypcoBo#i TPOEKT)

KOJ pa3paboTymka
(TM — naumenoBanue kadeapsi, 151001 — ko cienuanbHOCTH)

TM. 151001. AIl. YCII. 00.00.00 113

Bun nokymenrta
(mosiICHUTEIbHAS 3aMKICKA)

Hnanexc n3nenus
(YcraHoBKa cryuieHus nuiama)

JII — AUIUIOMHBIN TTPOEKT

1.1.2 KoHcTpyKIUA 1eTaJH.

Onucanve neTany BBIMOJTHSACTCS MO pabodemMy 4epTexXy ACTAIH M CIY)KHT IS JTyd-
IIET0 YCBOCHHS KOHCTPYKIMHU AeTanu. Kparkoe mepBoHaYanbHOE OMHCAHUE ACTAIH IO
OCHOBHBIM KOHCTPYKTOPCKHM 3JIEMEHTaM MOYKHO TIOJYYHUTh ITyTEM ACKOAUPOBAHUS KOH-
CTPYKTOPCKOTO Kojia netanu (mpumep 1).

[Ipumep 1. JlekogupoBaHue KOHCTPYKTOPCKOTO Kojia aetanu, Tabmuna 1.1
3aman yepTex Bajna (pucyHok 1.1); ero o6o3nauenne TM. 151001.KT1. 01.02.06. s
JIEKOJMPOBAHUS UCITOJb3yEeM HCTOUYHUK [2]

Tabmuma 1.1
Kon neranu Pe3ynpTaT 1eKOAMPOBAHMS U MIOSICHEHUS
Kiace 71 Knacc neraneit nmo knaccudukaropy ECKJ] Tena Bpamienus: tumna

BaJIOB, OCEH, KOJIOHOK U T.II.




[Tponoimxenne Tadmunsr 1.1

Ilonkmacc 5 [Tonkiace geranen Tena BpallleHUsl y KOTOPBIX JJIMHA MPEBBIIACT
auameTp Ooliee 4eM B 2 pasa, ¢ HAPYKHBIMHU IUIUHIAPHICCKUMU
MTOBEPXHOCTSAMH.

['pynna 4 ['pynma neraneit 6e3 3aKpBITHIX YCTYMOB C IOBEPXHOCTBHIO CTY-

MIeHYaTON IBYXCTOPOHHEH 03 HapyKHOHN Pe3bOBbl.

[Moarpynna 1 | [loarpynna aetanei 06e3 HEHTPAIbHOTO OTBEPCTHSI, MPUUEM HAIIH-
YUE TEXHOJIOTUYECKUX IIEHTPOBBIX OTBEPCTUN HE YUUTHIBACTCS.

Bun 3 Bun neraneit ¢ mazamu (Wad IUIMIIAMK) HA HAPY>KHOM MTOBEPXHO-
CTH U 0€3 OTBEpCTUI BHE OCH JCTalH.

BriBOI:

OTHeceHue eTanu K KJIacCy T BPAalleHUs U K MOJIKIACCY JE€TalIeh C OTHOCUTEIBHO
OOJIBIION JUIMHOM (CPAaBHUTEIBHO C JUAMETPOM) CBHJICTEIILCTBYET O HEOOXOIUMOCTH 00-
paboOTKHU C yCTaHOBKOM B IeHTpaX. OTCYTCTBHE 3aKPBITHIX YCTYIIOB, HAPY>KHOU pe3bObI U
IEHTPAJILHOTO OTBEPCTUSI CBUJIETEIILCTBYET 00 OTCYTCTBUHU B IIpoIlecce oOpabOTKU psijia
CJIOKHBIX U TPYJOEMKHUX ONepaluii U 1aeT BOZMOKHOCTh CO3/IaTh TEXHOJOTMYECKYIO 0a3y
— IEHTPOBBIC OTBepcTHA. Hanumuume ma3oB TpeOyeT MpeaycMOTPETh Omepaluu s UX u3-
TOTOBJICHHS.

JlekonupoBaHue TEXHOJOTMYECKOT0 Kojaa (MM KOAUPOBAHHUE IPU €r0 OTCYTCTBHH)
cleAyeT MpeACTaBUTh TaOiulleH, aHamornyHo tabnuua 1.1. B aToit paboTe Hy»XHO Mo-
JTPOOHO OTPA3UTh BIUSHUE KAXKIOTO IMPU3HAKA HA TEXHOJOTHYECKHUM MPOIECC U3TOTOBJIEC-
HHS JICTaNH.

1.1.3 MarepuaJi 1eTajid U ero CBOCTBAa, Macca JeTaju
B sToM monpaszaene ciemyeT MpUBECTH JaHHBIC O MaTepHale JeTaliu: IO XHUMHYe-
CKOMY COCTaBYy, MEXaHMYECKUM CBOMCTBAM (B 3aBUCUMOCTH OT TEPMUYECKONU 00pabOTKH).

Jlanubie cBecTd B Tabmuibl (Tadauna 1.2 u 1.3). [3]

Tabnuma 1.2 - Xumudeckuii coctas (%) yriaepoancToi KadeCTBEHHON
KOHCTpYKIIMOHHOM cTamu Mapku 45 (TOCT 1050 — 74)

Mapka mare- C Si Mn Cr S ‘ P Ipume-
puaJja He 0oJ1ee JaHHe
Cr. 45

TOCT 1050-74 0,42-0501(0,17-0,3705-0,8| 0,25 0,04 0,035




Tabnuna 1.3 - Mexanuyeckue CBOMCTBa yriaepOAUCTON KaueCTBEHHOM KOHCTPYKIIMOHHON
ctanu 45 2- il KaTeropuu, NpouIeaIIeH HOpMaIU3alUIO

O0o3HaueHue o, O, O U} o,
[IOKa3aTes
Ennuauner Krc/ MM° | Kre/ Mm° % % KIC M/ CM °
U3MEPCHHUS
3HaueHune 36 61 16 40 5
[IOKa3aTes

Macca neranu UMeeT CyleCTBeHHOE 3HaUC€HUE TP PEIICHUH BOIIPOCOB MPOECKTUPO-
BaHMsI TEXHOJIOTMYECKOTo Iporecca. Ecau B 3aJaHuy CIIEHHAIBHO HE YKa3aHa BEJIMYMHA
MAacChl JIETalli, €€ HY)KHO pacCUMTaTh U yKa3aTh B UepTexXe (B KI).

1.2 AHAJIH3 TOYHOCTH JI€TAIH

To4YHOCTB J€Tanu — 3TO TOYHOCTh Pa3MEPOB, TOUHOCTh TE€OMETPUUECKON (HOpMBI U
TOYHOCTb OTHOCHUTEJIBHOTO PACIOJIOKEHUS MOBEpXHOCTEN. [IpuHUMaeTcss BO BHUMaHHE U
BEJIMYMHA IIEPOXOBATOCTU MTOBEPXHOCTH, KaK apaMeTp, YBA3BIBAEMBIN C TOYHOCTHIO.

OObexT aHanu3a - Baj Ha pucyHke 1.1 Ha pucynke 1.2 man scku3 Bajia ¢ HyMepalu-
el moBepxHocTel. Pe3ynbpTaThl aHanuza npuBeneHsl B Tadnuua 1.4. IIpaByro rpady tad-
JMILIBI CIIETYET 3aMOHSTh [IPU BBINOJIHEHUH ITyHKTA 2.2 (conepxkanue [13).

B Tabnuiue 1.4 3amo0XeHbl TOYHOCTh pa3Mepa, TOYHOCTh (DOPMBI U IIEPOXOBATOCTH
noBepXHOCTU. OTHOCUTEIBHOE PACIIONOKEHUE IOBEPXHOCTEN BHECTH B Tabmie 1.95.

I'pads “ meTons! u cpencta” Tabauua 1.5 3anonHsAOTCS NpU pa3paboTke 1. 8
“ Bp1OOp METO/10B M CPEJCTB TEXHUUECKOTO KOHTPOJISI KaUueCTBa JAETaIun .
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Tabmuma 1.4

JlaHHbIE 0 IOBEPXHOCTH Meton
Homep | HammenoBanue, | OcHOB- ITome R 00padoTKHN
(pu- dopma 1500)7 JOTIyCKa U MKM NOBEPXHOCTH
CYHOK pasmep, KBQJIUTET 1no 6a30BoMy
1.2) MM BaAPUAHTY
1  |Toper neBbiit d=60 h 14 (.o, 74) 10 dpesepoBanue
KpalHuH, IJ10C- OHOKpAaTHOE

KWUH, KOJIbIIO

2 OTtBepcTHe D=6,3 H14 (" 0.74) 10 Csepiienue
neHTposoe A 6,3 LHEHTPOBOYHBIM
(T'OCT 14034-68) CBEPJIOM

3 | dacka 2x45° | 1414 (" 037) 10 Touenue
Konnueckas OHOKpaTHOE

4 CryneHs d=60 |K6("*.000) | 1,25 | Touenue
HAJIAHAPUYECKas L=70 Mpe/IBapUTEIIb-
TTO/T TIOIIITUITHUK HOE ¥ TOJTyYH-

CTOBOE, NUTH(O-
BaHUE KPYTJioe B
HEHTpax Mpe/-
BapUTEIHHOE H
U T.JI. OKOHYATEJIbHOE

[Ipu ananuze TexHUUecKux TpeOoBaHuil (Tabnuna 1.5) pexoMeHIyeTcs HCIOJIb30-
Bath ['OCT 2.308 — 79.

Tabmuma 1.5
Conep:xkanue MeToabI M CpeACTBA
TeXHUYECKOIro BbinosiHeHue TpedOBaAHUA ITpoBepka BbINOJI-
TpeOOBaHNS npu 00padoTKe HEHUs TPeOOBaHUA
Homnyck paananbHoro 6u- | OkoHyaTenbHas oOpabotka | [TpoBepka Ha KOH-
€HUs OBEPXHOCTEN MOBEPXHOCTEW  BEIETCA  Ha | TPOJIbHBIX LIEHTpaxX C

4, 11, 13 OTHOCHUTENBHO | KPYrJIOULIMU(OBATLHOM CTaHKE | HCIIOJIb30BAHUEM HH-
ocH He Oonee 0,05 | mpu coONIOACHUN €IUHOM TO- | AMKATOpa  YacOBOTO
MM CTOSSHHOM  TexHojoruueckoi | tuma (puc.1.3)

0a3bl — LIGHTPOBBIX OTBEPCTHIA.

ToprioBoe Ouenne mo- | (BeiOpate meTom o00paboTku | [IpoBepka Ha KOH-
BepxHocTH 20 OTHOCH- | 1yl oOecriedeHus TpeOOBaHMs) | TPOJIBHBIX LIEHTpaX ¢
TenbHO ocu [ A| He Ooie WCIIOJIb30BAHUEM WH-
0,2 Mmm auKaropa  (pUCYHOK
1.3)




1.3 Ananau3 KOHCTPYKIHUHU J€TAJNIH HA TEXHOJOI'HMIHOCTD

YKpYHHEHHBIN TEXHOJOTUYECKUN aHaln3 JAETalld BBINOIHAETCS IyTEM JEKOIUPOBa-
HUSI KOHCTPYKTOPCKO—TEXHOJOTMYECKOTO KoAa. JlanbHEeWIMi TEXHOJOTHYECKU aHaIu3
JIeTalld COCTOUT B OMPENICIICHUN METOJIOB 00pa0OTKU Ka)KJ0M M3 MOBEPXHOCTEH JeTau,
MIPUMEHSIEMBIX B TEXHOJIOTHYECKOM Mpoliecce Ha 0a30BOM mpeanpustun. PesynpraT aHa-
Ju3a clieyeT BIUcaTh B MpaBylo rpady tabdmuima 1.4.

Ha ocHOBaHMM W3ydeHHUs JI€TaM M €€ aHalh3a MOKHO IMPOBECTH KAYECTBEHHYIO
OIIEHKY TEXHOJIOTUYHOCTU KOHCTPYKUMH AeTanu. [Ipu 3TOM HY»)HO paccMOTpETh Cleay-
IOIIME BOMPOCHI:

- UCTI0JIb30BAHUE MTPOTPECCUBHBIX M IKOHOMUYHBIX BUJIOB 3aTOTOBOK;

- IOCTYITHOCTb IMOBEPXHOCTEH 11T 00pabOTKH;

- )KECTKOCTb JIETalld C Y4€TOM OOpaOdOTKU €€ BBICOKOMPOU3BOIUTEIBHBIM CIIOCOOOM

Ha BBICOKMX PEKHUMaXxX pe3aHus;

- BOBMOXKHOCTh CO3/IaHUSI ONITUMAJIbHBIX TEXHOJOTMYECKUX 0a3 U BBIICP>KUBAHUS 3a-

KOHOB BbIOOpA HX;

- YCTpaHEHHE PYUYHBIX OINEpaIluii;

- 0COOCHHOCTH 00pPaOOTKHU CIIOKHBIX, TOYHBIX ITOBEPXHOCTEH JeTajau, a TaKXe I0-

BEPXHOCTEH C )KECTKUMH TEXHUYECKUMU TPEOOBAHUSIMU.

1.3.1 OnpenesieHue KOJUYECTBEHHOM OLIEHKH TEXHOJIOTHYHOCTH AeTAIU

JIsi TaHHOM OLIEHKM HAJ0 paccUUTaTh JiBa Kod3(duiuueHTta (mokazareau no npu3Ha-
KaM 00paboTKH):

- K ;4 - k0o3dpurmenT TouHocTH 00padbOTKH;

- K ;- k0oaddunmeHT mepoxoBaTocT MOBEPXHOCTH.

% (1.1)

7Y =1-

rae Tj- kBanuTeT (TOYHOCTH);
h i - 4KCcII0 TOBEPXHOCTEH JAeTaIN OJTMHAKOBOTO KBAJUTETA.

L 2m
Ku=losse (1.2)

r7ie M j - YUCJIO0 MOBEPXHOCTEH JAETAIM C OJJMHAKOBBIM IMapaMEeTPOM IIEPOXOBATOCTH;
R ,i- mapameTp mepoxoBaToCTH NOBEPXHOCTH ACTAIH.
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Pucynok 1.2 - Bai ¢ Hymepanuei noBepXHOCTEN

Y

SEE B

Pucynok 1.3 - Cxema KOHTpPOJIsl paANaIbHOTO U TOPLIOBOrO OMEHMs Bajia
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[Ipumep 2. Onpeaenenne TeXHOJIOTHYHOCTH KOHCTPYKIIUH Baia.
[Tonszyemcs yeptexxom (pucyHok 1.1), ackuzom Bana (puc.1.2) u Tabauna 1.4.

Onpenenenue K ;4 :

KBAJIUTET T; 6 9 12 14 T,=115
(TOYHOCTD)

YUCIIO n; 4 2 4 10 >h;=20
MMOBEPXHOCTEU

IPOU3BEICHUE Tin; 24 18 48 140 | X (Tin;) =230

20
K,;y=1— 23 =0913

Onpenenenue K

[TapameTp R . 1,25 2,5 5 10 Raep=7375
IEPOXOBATOCTH KM

YHCII0 m; 4 1 2 13 >m;=20
TMOBEPXHOCTEUN

IIPOU3BCACHUC Rai m; 5 2,5 10 130 2z (Rai mi = 1475

20
Kuy=1 — 175 =0,864

BriBon:

3HaUYeHUE TOJYYSCHHBIX KOA(DMHUITMEHTOB OJIM3KO K €IUHMIIE, YTO CBUACTEIBCTBYET O
HEBBICOKOW TOYHOCTH OOJIBIIMHCTBA MOBEPXHOCTEH JeTaid U OOJBIION IMIEPOXOBATOCTH
UX. ITO TaKXe MOATBEPKAACTCS CPEAHUMM 3HAUYCHUSAMHU KBAJIUTETa TOYHOCTH U IIEPOXO-
BaTOCTH.

IIPUMEP 1
1. UCXOJHBIE JIAHHBIE 110 IIPOEKTY U HX AHAJIU3

1.1.0nucanue u koncmpykmopcko-mexHor02u4ecKuii aHaius 00vekma

npouU3800Cmea

1.1.1.Hasnauenue oemanu, Kpamxue c6e0eHUs.

Jemanv 74530-0-10-01 - xopnyc eemmuns , maccoti 0.62 ke., ¢ eabapumuvimu
pazmepamu 84x47x40 mm, a61semcs KOpnycHou , Hecywel U 6a3080U 0emanvto OJis
0poccenvHo2o y3aa .

Hasznauenue oemanu: nepedaua cuopo- uiu nHeeMocpeobsi.

Ha oemanw oeticmgytom nesHauumenbHvle OUHAMU4ecKas 06veMHas Hazpy3Ka.

Texnuueckue ycnosus Ha U320MoeGieHue 0emau:
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o Pe3vbosbie nosepxnocmu 3, 15, 23 no 8 keanumemy, nympeHuue npucoeouHu-
menvHble yununopuyeckue nosepxnocmu 27, 29, 33, 40, 41 no 11 xearumemy, a ocmaiv-
Hble pazmepsl c60000Hble no 13 u 14 keanumemam;

o Tsépoocmb nogepxnocmu cocmaensiem 111...156 HB;

e PaoduanvHoe buenue nosepxHocmu 34 omHocumenbHo ocu nogepxuocmu 35 co-
cmasensem 0.1 yvm;

o 3asucumblii 00ONYCK HA cOOCHOCMb nogepxHocmu 41 ¢ conpscaemvimu NOBEPXHO-
cmamu cocmaensaem 0.06 mm;

o [llepoxosamocms nos. 34 cocmaensem Ra 1.6, Ra 3.2 y nosepxnocmeii 19, 27, 29-
30, 35, 39-41, Ra 6.3y nosepxnocmeti 42, 28, a ocmanvHvie NOBEPXHOCMIU C UUEPOXOBAMO-
cmoio Ra12.5;

1.1.2. Mamepuan demanu u e2o ceovicmea:

Jlemanv uzeomasnusaemcs u3 KOHCMpPYKYUOHHOU cmanu - cmans 30, komopas npu-
MeHsiemcs 07151 U320MOBJIeHUs OemdaJiell, 8bl0epAaHCUBaroule cCpeonue no 3SHAYeHU Npo-
HOCMHble HAZPY3KU U M.O.

Tabnuya 1.6 - Xumuueckuii cocmas cmanu 30, 6 % no F'OCT 1050-74

C Si| Mn Cr S P| Cu Ni As
He bosee
0,32-0,4| 0,17- | 0,5- 0,25 0,04 | 0,035 | 0,25 0,25 0,08
0,37 0,8
Tabnuya 1.7 - Mexanuuecxue ceéoticmea cmanu 30, no 'OCT 8479-70
Tsep- IIpeoen Yenos- Omnocu- | Omuocu-| Yoapuas| Kosgduyu-
00Cmb NO| NPOUHOCMU| MBI Npe-|  mejbHoe | MmelbHOe |BA3KOCHb,| eHm oopa-
bpunento,| npu pac- oer yonunenue | cyacenue, KCU | bamwvisaemoc
HB madceHuu,| mexyue- | nocie paspuvi-| (%) (ﬂ:)fc/MZ) mu, Kygsem
o,(MIla) | cmu, oy,| 6a, &(%) *10°°
(Mlla)
111-156 390 195 20 45 0,78 1,3

Cmanw 30 xopowio obpabamvieaemcs Kak pe3anuem, max u niacmuieckot oegop-
mayuetl npu memnepamype koeku 6 unmepeaie om 750° C 0o 1280° C.

1.2. Ananuz mexnonro2uuHocmu 0emanu, npeosapumenbHoe onpeoeseHue muna npo-
U3600Ccmea U geruYeHbl Napmuy 3anycka oemaneu

1.2.1 Ananuz mexnonocuunocmu oemanu

llogepxnocmv demanu yooona ons oopabomku. Ona npedcmasnsem coOol COBOKYN-
HOCMb YUTUHOPUUECKUX NOBEPXHOCMEN U MOPYEBbIX NOBEPXHOCMEU He MPedYIouux
CILOJHCHOU (hOPMBL 3A420MOBKU U UHCNPYMEHMA.

Jlemanv 0ocmamouno sxcécmras u yOoOHas 0151 yCMAHOB8KU U 3aKpenieHUus npu 00-
pabomke. [lonycKku u uepoxo8amocms Ha3HaAueHbl 000CHOBAHHO U He ABIAIMCS 348bi-

WEHHbIMU.
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Pucynoxk 1.4 - Obo3nauenue nosepxnocmeti oemanu
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IIPUMEP 2

1.4 OIIPEJIEJIEHUE THIIA ITPOU3BO/ICTBA

Ha ocnose 200060t npoepamvmuor 70000 wmyk u maccol oemanu 0,62 k2. He0OX00UMO
NPUOIUZUMETILHO YCIMAHOBUMb 8UO NPOU3BOOCMEA.

Hcxo0s uz maccwvt demanu u 2000801 RPO2PAMMbL RPUHUMAEM CEPULIHOE NPOU3ZBOO-
cmeo ( mabauya 1.9).

Tabnuya 1.9
Macca Benuuuna 2000601 npocpammol, wim.
oemanu, | eOuHuu- | MeaKoce- ceputinoe KpYNHOCEepuli- | Maccogoe
Kl Hoe (00) putiHoe Hoe (cevluie)
0o 1,0 10 10...1500 | 1500...75000 |75000...200000| 200000
1,0...2,5 10 10...1000 | 1000...50000 | 50000...100000| 100000
2,5..5,0 10 10...500 500...35000 | 35000...75000 75000
5,0...10,0 10 10...300 300...25000 | 25000...50000 50000
10 u bonee 10 10...200 200...10000 | 10000...25000 25000

s ceputinoeo npouzeoocmea onpeoennemcs napmus 3anycKkaemvlx oemaieu :

N
Nsanyeka = Eq )

20€ N supyeng = NAPMUIO 3ANYCKAEMBIX Oemarnell,

N - 20006as npoepamma 70000 wmyxk,

253 - yucno pabouux owetl 8 200y,

g - uucno Owell 3anaca, 8 medeHue KOMopwvlx O0NNCHbL OLIMb 3A20MOBIeHbl OeMAll.
Oma eenuuuna konebremces 6 npeoenax j...8 Owell.

N sanyexa =1383 wm. , npu q =5 Onam.

Taxm evinycka onpedenum no ghopmyne

te=FJ*60/N,
20e F/[ - oeticmeumenvhwiii 20006801 hono 8pemeru pabomsl 060py008anUs, PABHOE
2030 yacos;

N - 2co006as npoepamma eévinycka, pasnoe 70000 wm. .
te =1,74 mun/uum.
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1.4 Onpenenenue TUNA MPOU3BOACTBA

Tun npoussojctea cornacHo ['OCT 3.1108 — 74 xapakrepusyercss Ko3PpUIHEHTOM
3aKPETUICHHS OTIepaIliid 32 OJJHUM PadOUNM MECTOM WJIU CAMHUIICH 000PYI0BaHUA.

Tun npousBoacTBa onpenensieTcs: Ko3GpPUIrueHToM:
K =2 (1.3)

30
PM

rae Q — 9KCiIo pa3IMYHBIX OTIEPAIIHiA;
P, - uuncno pabounx MecT, Ha KOTOPBIX BBITOJIHSAIOTCS JaHHBIE OTIEpaIlH.

Tunsl MPOU3BOCTBA XaPAKTEPHUIYIOTCS CIECIYIONUMU 3HAYCHUSIMH KO3(PPHUITMESHTOB
3aKperuieHus onepaiuii tadnuma 1.8:

Ta6muma 1.8
Tun npoussoacrea K30

MaccoBoe 1
CEpUHHOE:
KPYITHOCEPUMHOE cB. 1 1o 10
CpEIHECEPUITHOE cB. 10 10 20
MEJIKOCEPUINHOE cB. 20 o 40
SIMHUYHOE cB. 40

Bapuantser opopminenus .. 1.1; 1.1.1; 1.1.2; 1.1.3 npuBenens: B [IPUMEPE 1.
B IIPUMEPE 2 npuBoauTcst BapuaHT opopMIIeHHsI coAepxanus 1. 1.4.

1.5 KoHcTpyKTOpCKMII KOHTPOJIb YepPTexKa JeTaIu

B pe3ynbraTte u3yueHus U aHaimza pabodero yeprexa JeTaan HeoOXOAMMO yKaszaTh CO-
OTBETCTBHME BBINOJHEHUSI uyepTexa TpeOoBaHusM naedcTByroumx cranaaptoB ECKJ. Ilpu
3TOM B PAaCUYETHO-TIOSICHUTEIBHOM 3allUCKE JAENAaeTCs 3alUCh O JIOCTaTOYHOCTH IPOEKLUH,
pa3pe3oB, CEYEHUN M BUJOB IS MOJIHOTO MOHUMAaHUsI KOH(UTYypaluy JIeTalli, BCe JIM He0O-
XOJMMBIE pa3Mepbl IPOCTABJIEHBI, ISl BCEX JIM TTOBEPXHOCTEN MPOCTABIIEHA ILIEPOXOBATOCTH,
COOTBETCTBYET JIM TPEOOBAHUSIM CTaHIAPTOB 3aMCh TEXHUYECKUX TpeOoBaHui u T.1m. Kpome
3TOro pabouuii UepTex JODKEH COAEpKaTh CBEACHHUS O MapKe MaTepuaia JeTalu, Maccy Jie-
Tanu, MaciTad, e€ Ha3BaHUeE, 3aBOJICKONM HOMep U Jp. B ciyuae, ecnu B mpoliecce aHaimm3a
pabouero ueprexa JeTand ObUTH BbISIBIEHBI OTCTYyIUIeHUs OT TpedoBanuii ECKJI, B moapas-
JieJie TOSICHUTEIbHOM 3aMCKU 0pOopMIIIETCs TAOIHUIIA CIETYIOLIETrO BUA.
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Tabnauna 1

N300paxeHO HA YepTexKe Jonxuo O6biTh o ECKJJ

/

[Ipu BRIMONHEHUU 3TOTO MOJApa3jeiia PACUECTHO-TOSCHUTENbHOU 3aMUCKHU
NpOeKTa PEKOMEHAYETCS MCIOJb30BaTh CHCAYIOMYIO TuTepaTypy [17-23].

1.6 AHa/IM3 TEeXHUYECKUX TPeOOBAHUM HA U3IOTOBJICHUE 1eTAJIH

Ananu3 Texauueckux TtpeboBanuil (TT) BeIMoOSHAETCS HA OCHOBAHUM OMPEEICHUS
cinykeOHoro HazHaueHnus uzaenusi. CoctaB TT, UX KOJIMUYECTBEHHbIE U KAUYECTBEHHBIE TTO-
Ka3aTesu 3aBUCAT OT CIIy>K€OHOT0 Ha3HAUEHUs JeTaJId U YCIOBUM €€ paboThl B COOPOUHOI
enunune. B kauectBe TT mpakThyeckw Bcex paboOuMX 4YepTeXKe AeTaneil BBICTYMAIOT
TOYHOCTb Pa3MepOB (UX KBAJUTETHI), TOUHOCTh (DOPMBI U PACIIOJIOKEHUS TOBEPXHOCTEN
JeTalM, IIepOXOBaTOCTh MOBEPXHOCTU. Kpome 3TOro BO MHOrMX padouux yepTexax
npeJcTaBiIeHbl TPEOOBaHUS MO TBEPAOCTH, TEPMOOOPAOOTKE, TaIbBAHUYECKUM U JIAKO-
KPAaCOYHBIM 3aIUTHBIM M JEKOPATUBHBIM MOKPBITHUSAM, METOAAM HEPA3PYILIAOMIETO KOH-
TpoJisi 1 MHoroe apyroe. Llensro ananusa TT sBisgeTcs, BO-IIEPBBIX, [IOJHOE ITOHUMAaHUE
TEXHOJIOTHYECKUX 3a/7a4 M0 M3TOTOBJIEHUIO J€TaIN B COOTBETCTBUH C TPeOOBAHUSIMU pa-
00uero yepTeka U, BO-BTOPHIX, MPOBEPKA MPABUILHOCTH UX Ha3HAYCHUS.
[Ipu ananuze TT HE0OXOAUMO TIIATEBEHO Pa300pPaThCS B CYTH KaXKJIOT0 IMMyHKTa TEKCTO-
BbIX 3anuceit TT, KoTopbie MPUBOIATCS C MIPABOM CTOPOHBI HAJ ITAMIIOM pabovero yep-
Texa. Cienyer JOCKOHAJIBHO pa3o0Opathces B npuBeAeHHbIX TT — uTo mpeacTaBiseT coOoi
KaXk70€e TpeOOBaHUE, YTO OHO O3HAYAET, /I YErO OHO YKa3aHO B YEPTEXKE U YTO MpPo-
U30MJIET, €CJIM OHO HE Oy/ET BBINOIHEHO. ONpeaenstoT IPaBOMEPHOCTh HA3HAYEHUS KOH-
CTPYKTOPOM 3aJJaHHBIX BEIMYMH OTKJIOHEHHUI pa3MepoB, POPMbI TOBEPXHOCTEN MITH MX
pacnonoxenus. Bo MHOTHX cllydasix JOIyCTHUMbIE OTKJIOHEHUS PErIaMEHTHPYIOTCS COOT-
BETCTBYIOLIMMH cTaHAapTamu, Hanpumep, ['OCT 1643-81 pernaMmeHTHpyET JOMYyCTUMBIE
OTKJIOHEHHS Ha MEKOCEBbIE PACCTOSIHUS U HA NApaJUIEIbHOCTh OCEl 3y0UaThIX nepenay u
ux TouHoCTh, ['OCT 520-89 pernmameHTHpyeT oceBoe OMEHHUE TOPOKKH KaUSHUS IIapUKO-
BbIX YIOPHBIX MOJIIUITHUKOB, pauaibHOEe OMEHHE TOPOKKH KAUEHUSI POJUKOBBIX KOHHU-
YECKUX MOJAIIUITHUKOB U T.JI.
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2 MPOEKTHO-TEXHOJIOI'HMYECKAS PABPABOTKA
2.1 Bb10Op 3aroTOBKH U MeTO/1A MOJyYEeHHsI 3aTOTOBKH

[Tpu BEIOOpE 3ar0TOBKHU IS 3aJaHHOM JCTAIM Ha3HAYAIOT METO/I €€ MOTyUeHHS,
OTIPEACIISAIOT KOHPUTYPALIUIO, pa3MEphI, TOMYCKH, MPUITYCKH HA 00paboTKy U ¢op-
MUPYIOT TEXHUYECKHE YCIOBHS Ha M3TOTOBJIEHWE. 3aTOTOBKHU MPOCTONW KOH(pUTYypa-
MU JICIIeBNie, TaK KaKk HE TpeOyIOT MpH HM3rOTOBJICHHUH CIIOKHOHW W JOpOTOM
TEXHOJIOTHYECKOW OCHACTKH, OJTHAKO TAKHE 3aTOTOBKH TPEOYIOT MOCIEIYIONIEH TPY-
JI0OEMKOI 00paOOTKH M MOBBIIIEHHOTO pacxo/la MaTepuara.

B neiicTByromemM nmpou3BOACTBE YUUTHIBAIOTCS BO3MOKHOCTH 3aTOTOBUTEIBHBIX
1IeX0B (HAIMYUE COOTBETCTBYIOMIETO OOOpPYAOBAaHHUS), OKA3bIBAIOT BIMSHHE IJIAHO-
BBIE CPOKH TOATOTOBKU MPOM3BOJCTBA (IIPOCKTHBIC PaOOTHI, U3TOTOBJIICHHUE IITAM-
OB, MOJiejIeH, TIpecc — hopm).

[Tepen oTmpaBKO¥ MOTPEOUTENIO HA 3arOTOBKHA HAHOCAT 3aIIUTHBIC TTOKPBITHS;
OHHM JTOJDKHBI UMeTh KiteiMo OTK, HoMep T1aBKky U MapKy MaTepHaia.

[Ipu BEIIOJIHEHWH TaHHOW TJIABBI KypPCOBOTO MPOEKTAa PEKOMEHIYETCS TO0JIb30-
BaThCid MCTOYHUKaMHU [4], [5], [6].

Briensror ciemyromniye BUIbI 3aroToBok [2,3]:
1) oTIMBKH (3arOTOBKH MOJTy4aeMbIC JIUTHEM);
2) KOBaHbIC ITAaMIIOBaHHBIC 3arOTOBKH (3arOTOBKH IMOJy4aeMble 00paOOTKOM JaB-
JICHUEM);
3) 3aroTOBKH M3 MPOKATA;
4) cBapHbIC 1 KOMOMHHUPOBAHHBIC 3aTOTOBKH;
5) 3aroToBKH M3 MOPOMIKOBBIX MAaTEPHAJIOB (ITOJy4aeMble METOJAaMHU TOPOIIKOBOMH
METaJUTyPTUH).
Pa3BuTre MammmHOCTPOCHUS MPUBEIIO K TOSBICHHUIO €IIe OJHOTO BHA 3aro-
TOBOK — MOJIy4aeMbIX U3 KOHCTPYKIIMOHHOM KEPaMUKH.
HawnGonee pacnpocTpaHeHHbIE B MAalTHHOCTPOSHUH METOJBI MOJTyYEHHUS 3a-
TOTOBOK MOTYT OBITh pEajM30BaHbl PA3HBIMU CITIOCOOAMH.
OOBIYHO BRIOOP BHIA 3aTOTOBOK OCYIIECTBIISIOT B PE3YJIbTaTe aHATN3a KOH-
CTPYKTOPCKOM JOKYMEHTAIIUU MO OTJCIbHBIM NMpu3HaKaMm. B tabmune 1 npuBeneHb
OCHOBHBIC MTPU3HAKH, HAN0O0JIee YaCTO UCIIOIb3YEMbIC TIPHU BHIOOPE BH/Ia 3aTOTOBKH.

Tabsimua 1 — OcHOBHBIE IPU3HAKHU, UCIIOJIB3YEMbI€ MTPU BEIOOPE BUJIA 3aTOTOBKH

[TpusHak IpropuTrert- KommenTapwii
HBIE BUJIBI
3aroTOBOK
dopma 1eTajin: Jlerane orpaHnyeHa UWIMHAPUYECKUMU U
rpocras I, IIM IJIOCKUMH  IIOBEPXHOCTSMH, HE HUMEET

CJIO’KHBIX BHYTPEHHUX IOJIOCTEUN, OPUEHTH-
poBaHa Ha Kakoi-mnbo ocu. Ilpumep: cry-
NeHYaThld BaJl CPEAHUX rabapuToB

CJIOKHAsI O, CK, O | leranb orpaHWdYeHa, KpoMe MNpounx, ¢a-
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[Ipu3Hak ITpuopwurer- KomMmenTapuii
HbIE BUJIbI
3aroTOBOK
COHHBIMH TIOBEPXHOCTSIMH, MUMEET OOLIUp-
HbIE BHYTPEHHHUE IOJOCTH, B TOM YHUCIE
rmyxue. Ilpumep: Kpblllka peaykropa,
OJIOK-KapTep.
3aroroBuTe/ibHbIE
CBOICTBA MaTepHaJia
Kuoxomexyuecms:
YAOBJIETBOPUTEILHAS O
HEYIOBJICTBOPUTEIIbHAS (O)
Cseapusaemocmy:
YAOBJIETBOPUTEIbHAS CK 3aroTOBUTENbHBIE CBOMCTBA MOTYT TPAKTO-
HCYIOBJICTBOPHUTEIbHAS (CK) BaTbCs 00Jiee MUPOKO — MPU aHAIU3E JOIY-
TTiacmuaHocmb: CTHMO ACTIONL30BAHHE MOHSATHIA:
y/IOBJIETBOPHTEbHAS OJI, [, [IM | /ITCHHbIC ~CBOHCTBa»,  «ILIACTHYECKHE
HEY/IOBIETBOPHTETbHAS (OJ1, T0) cBorictBay. [llkama OLICHOK MOJKET OBITh
¢ pepeHIpOBaHHON
O6pabaThIBa€MOCTb pe-
3aHUEM:
YAOBJIETBOPUTEIbHAS 11, 1IM
HEYJOBJIETBOPUTEIbHAS 0, CK, 011
[l10THOCTH MaTepuaJa:
0oOBIYHAs *
BBICOKAs O/, I, IIM | Ocobbie TpeOOBaHUS K MaTepHally JeTalu
OpHeHTHPOBAHHOCTE (mpu Heo6)V<0m/IMOCTH MHOECTBO OCOOBIX
CTPYKTYPDL: TpeOOBaHUII K MaTepuansy MOXKET ObITh
HeoO0XoauMa Ol. O pacupero)
HET *
YaeiabHasi CTOMMOCThH MoxeT OBbITh HCHOJIB30BAH YHUCICHHBIN
MarepHaJa: Kkputepuid. YeM ClI0XKHEE€ XMMHUYECKUU CO-
BBICOKAs JI, O, TIM | craB Marepuayia, TeM OOBIYHO BBIIIC €TO
oObIYHasA * yAEIbHAs! CTOUMOCTD
OTBEeTCTBEHHOCTD. JleTanb BBICOKOM OTBETCTBEHHOCTH — JIC-
0OBIYHASA * Tajb, BBIXOJ] U3 CTPOSI KOTOPOW BJIEYET Ka-
BBICOKAas o/, IT TacTpO(UIECKHUE IIOCICIACTBHS, CBS3aHHBIC
C YIpO30M ISl )KU3HU YEJIOBEKA
Tun npousBoacTBAa: IIpu pocre cepuilHOCTH MPOU3BOACTBA CTa-
€AUHUYHOE I1 HOBSATCS SKOHOMHUYECKH 11€J1eCO00pa3HBIMU
cepuiitHOe IT, O/1, CK,O | BUABl 3aroTOBOK, 0Oa30BbIE METOJABI H3TO-
MaccoBO€ O, OJI, [IM, | TOBJICHHUS KOTOPBIX TPEOYIOT 3HAYNTEIBHBIX
CK 3aTpar
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[Tpusnax

[Ipnopurer-
HBIEC BUBI
3ar0TOBOK

KomMmenTapuii

[Tpumeuanue: O — ortnuBka; O/l — o6padoTka gaBienueM; [1 — npokar; CK — cBapHas
wi koMOuHupoBanHas;, [IM — nmopoikoBas MeTatyprus; () — uckiroyasi; * - mo0oi
(paBHO TPUOPHUTETHOCTDH BHUJIOB).

[To xaxxmoMy MpHU3HAKY M3 BCETO MHOXECTBA BHIOOpA OMpPEAEISIOT OIMHO-
KECTBO TNPHUEMJIEMBIX BHUJOB 3arOTOBKM M TPU BO3MOXKHOCTH YCTAHABJIMBAIOT HMX
npuoputeThl. [Ipu 3TOM HCMOAB3YIOT 3BpUCTUYECKHE MpaBuiia (Tabmuna 2). PaBHo-
IPUOPUTETHOCTh BHUJIOB 3arOTOBOK IO KaKOMY-JIHOO MPU3HAKY IMO3BOJIAET HCKIIIO-
YUTH 3TOT MPU3HAK U3 PACCMOTPEHUSI.

Ta6nuna 2 - OcHOBHBIE TTpaBHJIa BRIOOPA BHJIa 3aTOTOBKH

IIpu3Hak

[Ipasuio

dopma eranu

Ecnu ¢popma neranu ciioxHasi, TO BBIOpaHHBIN BUJI 3ar0-
TOBKH JOJDKEH 00€CTIeUnTh MaKCUMaIbHOE PUOIIIKe-
HUE MoCJeTHEeN K (hopMe rOTOBOM J1eTanu

3aroToBUTEIbHBIEC CBOM-
CTBA JETaJIN

IIpuopHuTETHOE 3arOTOBUTENBHOE CBOWCTBO J€NAET MPH-
OPUTETHBIM COOTBETCTBYIOIINI BHUJI 3arOTOBKHU. [Ipn
PABHOIIPUOPUTETHOCTU CBOMCTB MPEANIOYTEHUE OTAACT-
cs1 HanboJiee SKOHOMUYHOMY BHTY

Oco0bie TpeOoBaHUS K
MaTepHay JAeTalu

Hanuune ocoObix TpeOOBaHM K MaTepUaly JAeTallu Je-
JaeT MPUOPUTETHBIM BHJI 3aTOTOBKH, 00ECIICUNBAIOIIHI
BBITIOJIHEHHE dTUX TPeOOBaHUM

VY nenpHag CTOUMOCTH Ma-
Tepuaia

Yewm BbIIIE yAeTbHAS CTOMMOCTh MaTepHalia, TeM 0oliee
MPUOPUTETEH BUJI 3arOTOBKU, MaKCUMAIBHO MPUOITH-
x)arouuit ee hopMy K popme roToBoM neranu

OTBETCTBEHHOCTD JIETAIIN

OTBETCTBEHHOCTH JICTAIM JACIAET MIPUOPUTETHBIM TEX-
HAYECKHUI MPUHIUIT IPUHATUS TEXHOJIOTUUECKHUX PeIlIe-
HUU

Tun npous3BoaCTBa

UYewm OosbIie 00bEMBI BBIITYCKA JI€Talei (3aroTOBOK),
TeM 0oJjiee TEXHUUECKH CII0KHOpEaTn3yeMble BUbI 3a-
TOTOBOK CTAHOBSITCSI 9KOHOMUYECKHU ONPABJAAHHBIMU

BriOpannsiii Bug 0071a7a€T MaKCUMaIbHBIM MPUOPUTETOM M3 paccMaTpuBa-
€MBIX U HaXOJMUTCS Ha MEPECEUCHUU YKA3aHHBIX MOAMHOXKECTB. Eciin oHu He mepe-
CEKAIOTCsl, MPUHUMAETCSI HEOOXOAMUMBIN KOMIIPOMHUCC.

2.1.1 O00CHOBaHME METOJIA U3TOTOBJIEHUS 3aTOTOBOK

Ha nepBoM »Tane BbIOOpa 3aroTOBKU OCYIIECTBIISAIOT MIPEABAPUTEIHHYIO OIICH-
Ky BapuaHToB. OHa MO3BOJISIET OTOMpPaTh HanboJee npruemiembie U3 HuX. [lokaszare-
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J¥ IpEABAPUTEIHLHON OIICHKH cleayomue: KoahGUINEeHT UCTIOIB30BaHus MaTepua-
J1a, TPYAOEMKOCTb U3TOTOBJICHHUS IE€TAJIM JI1 HOBOI'O BApUAHTA, CHUKEHHUE MaTepua-
JIOEMKOCTH, C€0€CTOMMOCTb U3rOTOBJICHUSI IETAIIH.

1) Koaddumment ncnonpzoBanus Matepuana K, ,, HaX0oaaT U3 3aBUCUMOCTH
Kun =G, /Gy, (1)

rae G, u G, — Macca AeTanu U Macca 3aroTOBKH, KT.
UYewm BrIie 3HaUeHUE KO3PGUIIHEHTA UCTIOab30Banms MaTepuana (K, <1),
TE€M TEXHOJOTMYHEE KOHCTPYKIIUS 3aTOTOBKH U HUXKE €€ CEOECTOMMOCT.

2) TpymoeMKOCTh U3rOTOBJICHHS ty ETaJIN JJIT HOBOTO BapHaHTa ONPEICIISIOT
U3 COOTHOILICHUS

t; =t4~/(Gg /Ggs)? , MuH, (2)

r]ie t; — TPYIOEMKOCTh M3TOTOBJICHUS JACTANIH 10 0a30BOMY BapHaHTY,
G.u, Gs— Macca 3aroToBOK, KT, IPU HOBOM M 0a30BOM BapHaHTaX.

3) CHmXeHHE MaTepUaIOEMKOCTH, KT, PACCUMTAHHYIO Ha TOJIOBYIO TIPOTpaM-
MYy BBIIIyCKa J€TaJleH,

AG = (Gy5— G,p) N, (3)
rine N, — rooBas mporpaMma BBIITycKa JeTaleit

4) Cebecroumocth C M3TOTOBIICHHS JCTaJCH.

B ctpykType cebecTommocTu 3aTpaThl M, Ha OCHOBHBIC MaTepHabl U 3apa-
OOTHYIO TUIaTy 3, OCHOBHBIX Pab0OYMX COCTABIAIOT B MamuHOcTpoeHun 80% [1], mo-
ATOMY CpaBHEHHE BApUAHTOB MOXHO MPOU3BOINUTH 110 ATUM JBYM CTATHSIM:

C=M, +3, (4)
CTOMMOCTh OCHOBHBIX MaTe€pHaioB
_ 103
Mo - G3CMKT.3. - go Co 10 ’ ( 5 )
rae C,, — CTOMMOCTb €IMHHUILIBI MACChI 3ar0TOBKH, pyo/kr; K, ; — koaduimenT,
YUUTBIBAIOIINI TPaHCIIOPTHO-3aroToBUTENbHBIE pacxoasbl (K, ,=1,04...1,08 nis uep-
HbIX MeTawioB u K, ,=1,0...1,02 ajist npyrux matepuaion); g, — Macca OTXOJ0B Ha

OJIHY JI€Tallb, KT;

gO:G3_G21 (6)
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C, — CTOUMOCTB OTXO0JI0B, pyO/T

3apaboTHas T1aTa OCHOBHBIX pabodnx

m
30 = KB.H Knp 1,25 Ztﬂ i * CTI 5 pY6 ( 7 )

i=1

rae K, ; — koo puiiment, yuuThIBalOmUiA CpeJHUN MPOLICHT BBHIMOJIHEHUS HOPM
(K, =1,18);

K;p — Ko3pPHUIMEHT, yINTHIBAIOIINI IPEMHUU U JPYTHE JOIUIATHI, IPHHAMACT-
cs B pasmepe 1,2 — 1,4;

1,25 — k03¢ UITMEHT, YIUTHIBAIOIINKN TOMOJHUTEIBHYIO 3apIlIaTy U OTUHCIIe-
HUS TI0 COITMAIbHOMY CTPaxOBaHUIO;

ti IITY4HOE BpEeMs Ha BBINOJIHEHHUE I-i Omepalivu;

C.j — yacoBas TapudHas craBka pabOThI, BRITIOIHICMOH Ha I-i ornepanumu,
py0/uac (Tabnuua 3).

Tabnuua 3 - TapudHbie cTaBKU pab04NX —CACNBIIUKOB MATMHOCTPOCHUS

_ | Yeqosus YacoBblie TapudHbIe CTABKH 110 pa3psijaam, pyo

2 | paboThI

) 1 2 3 4 5 6 7 8

|\

<

o

v | Hop- 35- 37- 39- 44- 48- 56- 61- 68-
= | mampHble | 136 | 885 | 535 | 41,7 | 985 | 36,3 | 498 | 77,3
S |Twkemsie| 39- | 42- | 44- | 49- [ 54- | 63- | 68- | 77-
S |mepex- | 353 | 429 | 278 | 746 | 864 | 124 | 87,6 | 02,7
Q

HBIC
Hop- 31- 33- 35- 39- 43- 50- 54- 61-
manpable | 37,8 | 82,5 | 299 | 656 | 740 | 32,6 | 91,2 | 40,2
Tsxe- 35- 37- 39- 44- 48- 56- 61- 68-
JIBIE U 13,6 | 885 | 53,5 | 41,7 | 985 | 36,3 | 498 | 77,3
BpPEJIHbIC

Bce ocranbHbIe

OxoHYaTeNBHBIN BHIBO/I O 11€J1€CO00PAa3HOCTH TOTO WJIM IPYTrOro BapuaHTa Je-
JIAKOT TIOCIIE CPABHEHUSI CYMMApPHBIX MMPUBEICHHBIX 3aTPAT, PACCYUTAHHBIX IO ypaB-
HEHUIO

W, = Cr + EJK, (8)
rae C, - ce0ecTOMMOCTh M3rOTOBJIEHNS T'OJ0BOr0 00beEMa BBIITyCKa JIeTaJICH;

E, — HopmaTuBHBII K03dDuLeHT 3@ heKTUBHOCTH, paBHbIi 0,15;
K — romoBblie kKanuTanbHbIE BIOXKEHUS, PYO.

27



BapuaHT ¢ HauMeHbIel CyMMOM 3aTpaT CYUTAETCSI HAan0O0JIee ONMTUMAJIbHBIM.
[Ipy OTCYTCTBHHU TOTIOTHUTEIBHBIX KaIUTAIbHBIX BIOKEHUN ONPEAEIISIIOT SKOHO-
MHUIO 110 C€0ECTOMMOCTH

AC:(CG_CH)Nrapy6 (9)

rae Cg, C,; — ce0ecTOMMOCTH U3TOTOBIICHHUS ICTANICH U3 PA3TMYHBIX 3arOTOBOK
CpaBHMBAEMbIX BApUAHTOB.

2.1.2 Bbi0op TexHoJ0rHYeCKUX 0a3 U CXeM YCTAHOBKH 3ar0TOBOK
[Ipu BBIOOpE TEXHOJIOIMUYECKHUX 0a3 M CXEM YCTAaHOBKHM 3arOTOBOK PYKOBOJ-
CTBYIOTCSI OCHOBHBIMHY ITPUHIIAIIAMU 0a3UPOBAHUS, U3JI0)KEHHBIMHA B [2, 5]

2.1.3 Omnpenesienne MeTO0B M MApPHIPYTOB 00Pa0dOTKH OTAEJbHBIX IO-
BEPXHOCTENl M KOMILIEKTOB MOBEPXHOCTEl, KOTOPbIE cliefyeT 00padaThiBaATh €
O/IHOT0 YCTAHOBA.

MapmipyTel 00pabOTKH OTIETBHBIX MMOBEPXHOCTEH OMPENEISIOT HCXOIT W3
TOYHOCTU U KauecTBa MOBEPXHOCTHU JCTAIU U BbIOpaHHOM 3aroTtoBku. 1o 3amaHHOM
TOYHOCTH W IIEPOXOBATOCTH MOBEPXHOCTH C YUETOM Pa3MepoB, KOH(DHUTypaIHH JIe-
TaJd ¥ TUINA MPOU3BOJACTBA BHIOMPAIOT MEPBBIM, 3aBEPIIAIONIUN U TPOMEKYTOUHBIN
MeTo bl 00paboTku. KOHKpEeTHBIE METOJIbl BHIOMPAIOT C MOMOIILI0 TaOJUIl SKOHO-
MHYECKO# TouHOCTH [2, 5].

2.2 O0ocHOBaHHE METO/1a MOJYYEeHHS 3aT0TOBOK

['opsiuast 0ObeMHasl MITaMIIOBKA — IMIUPOKO PACTIPOCTPAHEHHBIN CIIOCO0 MOTY-
YeHHUs KaueCTBEHHBIX ITOKOBOK. boiiee 65% Macchl Bcex MOKOBOK M 710 20% Macchl
OTEYECTBECHHBIX JICTAJICH aBTOMOOUJICH, TPAKTOPOB, CEILCKOX035HCTBEHHBIX MAIIIHH,
JKEJIE3HOIOPOKHBIX BATOHOB, CAMOJIETOB, IIBEMHBIX MAIIMH U3TOTABIMBAIOTCS U3 3a-
TOTOBOK, IIOJIYYEHHBIX TOPAYEN IITaAMIIOBKOM.

B oTiauume oT KOBKHM, KOTOpas o0OecrneuyrBaeT MPU U3TOTOBJIECHUM TMOKOBKHU
(buUKCUpOBaHHBIE pa3Mephbl BIOJb OJHON WM JBYX OCEH, O0ObEMHas IITaMIIOBKa
oOecrnieynBaeT 3aJaHHbIC pa3Mepbl MO TpeM ocsiM. DOPMOUZMEHEHHE 3arOTOBKU
npoucxoauT B mramme. [lItamn npencrapiser co0oil crienUanbHbI HHCTPYMEHT C
MOJIOCTBIO, KOTOpasi Ha3bIBaeTCs pyubeM (puc..l). B mosocTs HMXkHEN yacTu mrammna
5 yCTaHaBIMBAIOT HATPETYIO 3arOTOBKY, KoTopas aedopMupyercs TpH IBWIKEHUU
BepxHero mramna 1 BHu3. TedeHne Meraia 3arOTOBKM BCTPEYAET COMPOTUBIICHUE
CTCHOK 2 W CHJI TPEHHsI, 1 METaJIJI 3arojHsAeT 00beM pydbs. YacTh MeTamia MOXKeT
BBITEKATh B Pa3beM MEX]Y IITaMIlaMH (3ayceHYaTyr0 KaHaBKy 3), oOpa3ys o0Joil.
OTmTaMoBaHHas 3aroToBka 4, Ha3plBaeMasi IITaMIIOBAaHHOW MOKOBKOM MPECTaBIIs-
€T co00# KONUIO Pyubs LITAMIIA.
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Puc.1 Cxema mramMnoB OTKPBITOH (@) U 3aKpbITOM (0) IITAaMIOBKH.

B 3aBucuMocTu OT 00OpyJOBaHUS TOPSYYIO IITAMIIOBKY MOJPa3NEsioT Ha
cienyromme BUAbl: 1) HA MOJIOTaxX; 2) HAa KPUBOILUMIIHBIX TOPSYEIITAMIIOBOYHBIX
npeccax (KI'LLIT); 3) Ha BUHTOBBIX IIpeccax; 4) Ha THAPABIMYECKHUX IIpeccax; 5) Ha
ropu30HTaIbHO-KOBOUHBIX MamuHax (I'KM); 6) Ha cienuanbHbIX MallluHAX.

B 3aBucuMoOCTH OT THNA IITaMIla MTAMIIOBKY MOAPA3CISIOT Ha CICAYIOIINe
BUJIBI: 1) B OTKPBITBIX MITAMIax; 2) B 3aKPBITHIX IMTamIax; 3) B MITamMIax s BbI-
JTABITUBAHMUS.

B 3aBucuMocTH OT 4MClia PyYbeB B IITAMIIE PA3JIMYaIOT IITAMIIOBKY B OJIHO-
PYUYbEBBIX U B MHOTOPYYbEBBIX IITAMIIAX.

B 3aBUCHMOCTH OT yCTaHOBKHM 3arOTOBKHM B IITAaMII€ IITAMIIOBKY MOJ pa3je-
JISIOT Ha CIeAyrolre BUIbL: 1) ¢ HampaBiaeHueM aeOpMUPYIONIETO YCUIIUS TIepIIeH-
JTUKYJSAPHO OCH 3aroTOBKHM (IITaMIOBKa IuIamMs); 2) ocajakoil B Topen (uiu
BBICAJIKOM ).

2.2.1 Knaccuukanus mraMnoBOYHbIX OKOBOK

[IITaMnoBaHHBIE IOKOBKHU MOAPA3ACIISIOT B 3aBUCUMOCTH:

— OT KOHCTPYKTHUBHBIX XapaKTEPUCTUK MO KOBKHU MO TOYHOCTU M3TOTOBJIECHUS,
[0 TPYIIaM CTajH, MO CTENEHU CIOXKHOCTH, M0 KOH(PUTYpaLlUu MOBEPXHO-
CTH pa3beMa IITaMIIa;

— OT croco0a MPOU3BOJICTBA: MOJIOTOBBIE, IITAMITYEMbIE Ha Mpeccax, TaMIy-
emble Ha [ KM, nosygaemble cienuann3upoOBaHHBIMM METOJAMH IITAMIIOB-
KH;

— OT THUIA IITaMIIa: U3TOTOBJISIEMbIE B OTKPBITHIX IITAMMaX, U3rOTABINBAEMbIE
B 3aKPBITHIX IITAMIIAX, U3TOTOBJIIEMBIE B IITAMIIAX JJIS BHIJABIMBAHMS.

Ilo TOYHOCTH M3rOTOBJIEHHMSI TIOKOBKM MOTYT OBITh MATH KjaccoB (0T 1-ro
kjacca Tounocty T1 go 5-ro T5). Knacc TouHOCTH OKOBKM yCTaHaBIMBAETCS B 3a-
BHUCHUMOCTH OT TEXHOJIOTUYECKOTO Mpolecca U 000pyJ0oBaHUs JIJIsl €€ U3TOTOBJICHUS
(Tabn. 1), a Takke MCXOJs U3 MPEABIBISIEMBIX TPeOOBaHUM K TOYHOCTU Pa3MepoB
nokoBku. Kmacc 1 (T1) - HambombIeli TOYHOCTH, COOTBETCTBYET MPEIM3HOHHON
mTaMnoBke U o0beMHOM kannopoBke. Kinacest T4 u TS5 — 3T0 mramnoBka Ha MOJIO-
tax, KI'IHIT u 'KM. Knacc yka3sIBaroT Ha 4epTeKe IIOKOBKH.
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JlonycKaroTcsl pa3iMyYHbIE KJIACChl TOYHOCTH JUIsl Pa3HbIX pa3MepoOB OJHOM U
TOM e MOKOBKH. [Ipu 3TOM Kilacc TOYHOCTH OINpEAesseTcs Mo Ipeodagaroniemy
YHUCILy Pa3MEpPOB OJHOI0 KJIacCa TOYHOCTH, NIPELYCMOTPEHHOMY YE€PTEKOM IIOKOBKH.

Tabmuna 1 — Beidop kiacca rognocty nokook (I'OCI™ 7505-89)

OcHoBHOe 1epopmupyouiee 060-
pPyA0OBaHMe, TEXHOJIOTMYECKHE

TPOLIECCHI T1 T2 T3 T4 TS
KpuBommnHueie
TOPSYEIITAMIIOBOYHBIE TIPECCHI:

OTKpHbITas (00JI0MHAS) IITaM-

Kaacc TounocTu

+ +

MOBKa

3aKpbITas HITaMIIOBKa + +

BBIJIABJIMBAHUE + +
['opu30HTaNTBEHO-KOBOYHBIE MAIIU- + N
HBI
[Ipecchl BUHTOBBIE, THIPABIAYE- + N
CKHE
['opsiuemITaMnOBOYHBIE ABTOMATHI + +
[IITamMmOBOYHBIE MOJIOTHI + +
KanmubpoBka - o0beMHast (ropsiaast + +
1 XOJIOJTHAS )
[Ipenn3noHHas mMITaMIOBKA +

[Ipumeuanus. 1. [Ipenu3nonHas mrTaMmnoBKa - crnocod MmTaMmnoBKH, obecrtie-
YUBAKOLIMK YCTAHABIMBAEMYK) TOYHOCTb M IIEPOXOBATOCTh OJHOM WM HE-
CKOJIbKUX  (YHKUIMOHAJIbHBIX MOBEPXHOCTEW TIOKOBKH, KOTOpbIE HE
MOABEPraroTCsl OKOHYATeNIbHOU 00paboTke. 2. [Ipu nmiamMeHHOM HarpeBe 3aro-
TOBOK JIONYCKAeTCsl CHUKEHUE TOYHOCTH 11 KiaccoB T2-T4 Ha onuH kiacc. 3.
[Ipu X0M0aHOM UK ropsiYei MIOCKOCTHOM KaMOPOBKE TOYHOCTh MPUHUMAET-
Csl Ha OJIMH KJIACC BBILIE.

['pymnna cranym MOKOBOK OMPENENsIeTcsl Mo COAEPKaHUIO yriiepoda U JIETupy-
IOIIHUX 3JIEMEHTOB:

M1 — cranb ¢ maccoBon nonent yriepona 10 0,35% BKIIOUNATENBHO U CyMMap-
HOM MacCOBOM J0JIel JEruPYIOMIUX 3J1eMeHTOB 10 2,0% BKIIOUHUTEIHHO;

M2 — cranb ¢ MaccoBou nonei yraepoaa csbiie 0,35 no 0,65% BkIOUUTENb-
HO WJIM CYMMapHOI MaccOBOM J0JEH JErHpyroumx 31eMeHToB cBbime 2,0 1o 5,0%
BKJIFOYUTEIBHO;

M3 — ctans ¢ MaccoBoil noneit yriepojaa cBeie 0,65% i cymmapH6it Mac-
COBOM JI0JIEH JIETUPYIOIIUX AJIEMEHTOB CBhIIIE 5,0%.
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OnpenensommuMi JETHPYIONUMHA dJIeMeHTaMu sBIsroTcs Si, Mn, Cr, Ni, Mo,
W, V.

Crenenb c0:kHOCTH C ONpPENENSIOT MyTEM BBIUMUCICHUS OTHOIIEHUS MAacChl
(o0bema) G, mokoBku k macce (00beMy) Gy reoMeTpudeckoil GUrypsl, B KOTOPYIO
BITUCHIBAETCS JopMa ITOKOBKHU

['eomeTpuueckas Qurypa MoxeT ObITh IIAPOM, MapaUICICIHIIEIOM, THIUH-
JPOM C MEPIEHANKYISIPHBIMU K €r0 OCH TOPLIAMU UJIU NPSAMOM IPaBUIbHOMN MPU3MON
(puc. 2). IIpu Beruucienun C 1o 3Toi popMylie IPUHUMAIOT TY U3 T€OMETPUUECKUX
¢uryp, macca (00bemM) KoTOpoil HauMeHbIMil. [Ipu onpeaeneHun pazmMepoB OMUCHI-
BAIOIIEH MOKOBKY T€OMETPHUUECKON (PUTYPHI AOMYCKAETCS UCXOAUTH U3 YBEIUUYCHUS
B 1,05 pa3a raGapuTHBIX JMHEHHBIX Pa3MEPOB JETAJIM, ONPEAEIAIOMNX OJI0KEHNE
ee 00pabOTaHHBIX OBEPXHOCTEMN.

Puc. 2 TIpumepbl HOKOBOK U TEOMETPUUYECKHUX (DUTYP, B KOTOPbIE MOTYT OBITh
BIIMCaHbl TOKOBKH: b, d, |, h — rabaputHbie pa3mepbl MOKOBOK.

[Tpu onpenenennu pa3MepoB OMUCKHIBAIOIIEH TOKOBKY T€OMETPUUYECKON (UTy-
PHI IOMyCKaeTCs UCXOAUTh U3 yBeauueHus B 1,05 paza rabapuTHBIX JTMHEHHBIX pa3-
MEpPOB JIETaJIH, ONPEACIAIONIUX MMOJI0KEHNE €€ 00paO0TaHHBIX TOBEPXHOCTEH.

Knaccudukanus mraMnoBaHHBIX MTOKOBOK IO CTETICHU CJI0KHOCTH MPUBEACHA
B Tabi. 2. [IokoBKM THMA TOHKUX JAUCKOB, (DJIAHIIEB M KOJIEI] C OTHOIICHUEM TOJIIIIH-
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Hel K nuametrpy h/d < 0,2 oTHOCSTCS K TOKOBKaM CO CTeNeHblo cioxHoctu C4

(puc..3).

Ta6J'II/IHa 2— KJ'IaCCI/I(I)I/IKaHHH MTAMIIOBAHHBIX ITIOKOBOK ITIO CTCIICHU CJIOKHOCTH

CreneHnp CJI0KHOCTH

32

Cl C2 C3 | C4
IMoxkoBKH 3Hauenue orHomenus G,/Gy
CI':(') 2’33 cB. 8”832 A9 1 B.0,1610032| 100,16
M3rotoBisieMble Ha h >1.5h
MOJIOTaxX M Mpeccax:
C oTBepcTHeM,
tuna ten Bpamenus | h <0,3b BRICTYTIaM,
B bes 0,3<h<b b<h<1,5b peOpam, phria-
raMu; ECTEPHHU C
MJIOCKOCTH pa3bema | oTtBep- | C orBepctu- | C oTBepcTHEM 3yGbAMI
[ITamIia CTUs eM Y BBICTYIIAMHU
MPU3MATUYECKUE - C BbIcTyma- - -
MU
(3BeHO Tyce-
1302000300
KPECTOBUHBI bez |C ortBepcTu- - -
OTBEp- eM
CTUs
paznuyHoil koHQU- | Peryaru | [laryner | HlaTyssl, 6anku | HlaTyssl, gonat-
rypauuu 06e3 | mBuratens c | mepeAaHei ocu ¢ |[Ku TypOUH, CTOM-
OTBEp- | TUIAaBHBIMU | TMOJKaMU U 0€3 | KU MOBOPOTHBIX
CTUH | MepeXOoJaMH | MOJOK JJIsl peC- | KYJaKOB, BUIKH
U HaMme- K pebpam, ra- cop MePEKITFOYEHUS
TOK €YHBIC CKOPOCTEM C TOH-
KITFOUH KHMH BBICOKUMU
pebpamu 1 BbI-
CTynamu
BaJIbl, BAJIUKU Banuku | Konenuartsie | Konenuatsie Ba- | KoneHnuarbie Ba-
nepe- |BaJibl C U3TH- | JIbI C U3TUOOM B | JIbI C MPOTUBOBE-
MEHHBIM OOM B  |0JIHO TIOCKOCTHU caMH U
CEUYEHU- | OJHOM TIJIOC- |C TPOTUBOBECAMHU| PACTIONIOKEHUEM
eM KOCTH (anern momy- | KOJICH B pa3HBIX
(bnanern mo- | 4arOT OTAEIBHONW |  TUIOCKOCTSIX
Jy4aroT TIpU | oTiepanuei - Bol- | ((ranerr momy-
IITaMITOBKE CaJKoM); 4aroT OTJEIbHON
BaJIa) pacrpeienuTeNb-| Orepamuei - Bbl-
HbIE BaJbl CaJKoN)




M3roToBmsiembie Ha | 3a2 a3 mepexoda 3a 4 mepexona |3a 5 u Oonee me-

TOPHU30HTAJIbHO- epexo- pPEXOO0B
KOBOYHBIX Mallln- Ja

HaX U IIPCCCaxX BbI-

JaBJIMBAHUCM

(6510KM 1IECTEPEH,
MOKOBKH C TOJI0-
CTSIMHU B pacTpyoa-
MU, KOHIICBBIC
BBICAJIKH, TOJIyOCH,
CTEpHHU C MEHS-
FOLITIMCS CCUCHHUEM,
MOKOBKH C TOJI0-
cTsiMu 0e3 (hiaHIIeB
U ¢ (uiaHIlaMu U
J1p.)
[1puwmeuanue. [Ipu onpenencann 3Hadennii b, h cm. puc.3.2

Puc. 3 IlokOBKHM THIIa TOHKUX JTUCKOB

[lo koH(uUrypauu MOBEPXHOCTH pa3beMa HCIOJIb3yEMOIo IITaMIla pa3iuda-
10T OKOBKHM ¢ mutockoi 11, cummerpuuno MUC u ve cummerpuuno MH u3ornyroi no-
BEPXHOCTBIO pa3beMa.

2.2.2 TIpunycky ¥ JONYCKH IITAMIOBAHHBIX NOKOBOK

[IITaMIOBKOW HENB3s TMOIYYUTh a0COMIOTHO TOYHBIC TOKOBKH, II03TOMY
HA3HAYAIOTCS NOMYCKU. J[OMyCKU yUHUTHIBAIOT HEJOIITAMIIOBKY MTOKOBKH 1O BBICOTE,
W3HOC PydYbs INITaMIla, TEMIIEpaTypHbIC KoJieOaHHWs, CIBUT IITAMIIOB, KOpoOJeHHe
MMOKOBKH, TTIOBEPXHOCTHBIE IePEeKThl MaTepuaia, kojaebanus oo0bemMa UCXOIHOM 3aro-
TOBKH, HEPAaBHOMEPHYIO yCaJIKy MaTeprajia Py OXJIKICHUN U IpyTrue GaKTOPBI.

Ecnu 4ymcTora TOBEPXHOCTH M TOYHOCTH IOKOBKH, OOYCIIOBJICHHAs J10-
MyCKaMH, YJOBJICTBOPSIOT TPEeOOBAaHUSAM, MPEAbIBISIEMbIM K ['0TOBOH meranu, TO
OOJBIIIe HUKAKWX MPUITYCKOB HE Ha3HA4YaloT. ECIM TOMYyCKU U YUCTOTA TOBEPXHOCTU
OKa3bIBAIOTCS HEYJIOBJICTBOPHUTEILHBIMHU, TO MPEIYCMAaTPUBAIOT BO3MOKHOCTD TIOJTY-
yeHus1 00Jee TOYHBIX MOKOBOK C MPUMEHEHUEM KaJTHMOpPOBKH WM 00pabOTKU pe3a-
HUeM. B ciydae, eciu v 3TO He JaeT penieHus BOIpoca, TO Ha3HAYAIOT MPUITYCKU Ha
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nocJIenyrontyro 06 padbotky. B mpumnycku BxoauT aedeKTHBINA CIION MeTalia, BMITH-
Hbl OT OK&JIMHBI, UCKPUBJIEHHE MOKOBKH, O0E3YIJIEPOKEHHBIA CIIOW, Mexorepa-
IIUOHHBIN MPUITYCK HA MEXaHUYECKYIO 00pabOTKY, €CJIM 3TO HEOOXOAUMO U T. 1.

[Ipunycku Ha3zHayalOT JMOO0 MO BCEM MOBEPXHOCTH J€Talu, JUOO Ha OT-
JIEIbHBIE €€ 3JIEMEHTHI, IPEUMYILECTBEHHO MOBEPXHOCTU CONPSDKEHUS C IPYTrUMU
netansiMu. Jlomyckaemble OTKIOHEHMSI HAa3HA4arOT HAa BCE pa3Mepbl NMOKOBKHU, HE3a-
BUCHMO OT HAJIMYWA U Ha3HAUEHUS IPUITYCKa.

N30bITOK MeTaia Ha MOBEPXHOCTU MOKOBKU CBEPX MPHUIYyCKa, 00YCIOBIICH-
HBI TEXHOJIOTMYECKUMU TPEOOBAHHUSIMH YNPOCTUTh KOH(PUTYPAIUIO MOKOBKH IS
oOJierueHus ycaoBUM ee MoTy4YeHusl, Ha3bIBaeTCsl Ky3HEUHbIM HammyckoM. Ky3HeuHbie
HAIyCKH MOTYT OBITH 00Opa30BaHbl HA MOKOBKE IITAMIOBOYHBIMU YKIIOHAMH, PaIny-
caMU 3aKpyIJICHU BHYTPEHHUX YIJIOB, HEMPOOUBAEMOU MEPEMBIYKON B OTBEPCTUAX
Y HEBBINOJHUMBIMU B IITAMIIOBOYHBIX OINEPALUAX MOJHYTPEHUSIMHU U MOJOCTIMU. B
OOJBILIMHCTBE CIIy4aeB HAYCK yJaiseTcsl PU TEXHUUECKOH 00paboTKe, peke ocTa-
€TCsl B U3JICTIUU.

Jlomycku, TMPUITYCKU U Ky3HEUYHbIE HAIyCKH MpU Topsyel 0ObeMHOU MITam-
noBke HazHavarT 1o ['OCTY 7505-89 [83] mist cTanbHBIX MOKOBOK Maccou jo0 250
KT ¥ C JTUHEHHBIM rabapuTHeIM pazmepoM 10 2500 mMm. [Ipu Ha3HAYEeHUH TPUITYCKOB
U JIONyCKAaeMbIX OTKJIIOHEHUH pa3MepOB HEOOXOJUMO ONPEAEIUTh UCXOAHBIA WH-
nekc. Mcxoauslit MHAEKC — 3TO YCIOBHBIM IOKa3aTelb, YUUTHIBAIOIIMI B 0000111IEH-
HOM BHJIE CYMMY KOHCTPYKTHUBHBIX XapaKTEPHUCTHK (KJIaCC TOYHOCTH, TPyIITy CTaJH,
CTEINEHb CI0KHOCTH, KOH(UTYpAIHIO TOBEPXHOCTU Pa3beMa) U Maccy HOKOBKHU.

PacueTHas Macca MOKOBKH OIpPEAEINISIETCS UCXOAs U3 €€ HOMUHAIBHBIX pa3Me-
poB. OpUEHTUPOBOYHYKO BEIMYMHY PACYETHOW MACCHI ITOKOBKM BBIYUCIISIIOT IIO
dbopmyie

M, =M, K,
rae M, p — pacueTHass Macca IIOKOBKH, KT
M, — macca neranu, Kr;
K, — pacueTHbIN K0O3)QUIIUEHT, yCTaHABIMBACMBIM B COOTBETCTBHH C Ta0. 3.

Tabimna 3— Koaddunuent K, nis onpeneneHns OpueHTUPOBOYHOM PaCYETHON Mac-
Chbl TIOKOBKHU

['pynma XapakTepucTUKa JETaIn Tunosere ?E/IGHCTaBHTe_ K,
1 VY nnrHeHHOM popMBbI
1.1 C npsiMoit 0ChIO Bauel, ocu, nandsr, ma- | 1,3-1,6
TYHBI
1.2 C u30rHyTON OCHIO Pbruarm, comku pyneso- | 1,1-1,4
ro
yIpaBiIeHUS
2 Kpyribie 1 MHOTOTpaHHbIE B
IiaHe
2.1 Kpyrusre [lecTepHu, CTYNHIBI, 1,5-1,8
(baHIBI
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2.2 KBanpathsie, npsimoyronb- | @nanubl, cTynuibl, rai- | 1,3-1,7

HEIE, K1
MHOTOTPaHHBIC
2.3 C orpocTkamu KpecToBuHbI, BUIKH 1,4-1,6
3 Komb6unupoBanHoii (couera- | Kymaku moBopoTHBbIE, 1,3-1,8

IOIIEH AIIEMEHTHI Tpynn 1-if 1| KoJieHYaThie Bajbl
2-11 KOH(UTYpAITIH)

4 C 0ospIIMM 00BEMOM banku nepennux ocei, 1,1-1,3
HE0OpabdaThIBAEMBIX IMOBEPX- | PhIYArU MEPEKIIOUCHHUS
HOCTeH KOpOOOK Tepesay, Oyk-
CUPHBIC KPIOKU
) C otBepctusimu, yriayonenu- | Ilonsie Banbl, Guanns, | 1,8-2,2
AMHU, 0JIOKM IIeCTEepEeH

HOJIHYTPEHUsIMHU, HE 0(hOpM-
JSIEMBIMH B ITIOKOBKE NPH
LITAMIIOBKE

[Ipumeyanue: cTaHgapT ycTaHABIUBAET 23 UCXOAHBIX UHAEKCA (pHC. 4)

Jli1st onipeniesieHus UCXOAHOTO MHAEKca 1Mo puc. 3.4 B rpade «Macca TOKOBKI
HaXOJAT COOTBETCTBYIOIIYIO JAHHOM Macce CTPOKY M, CMEUIasich MO TOPU30HTaM
BIIPABO WJIM IO YTOJIIIEHHBIM HAKJIOHHBIM JIMHUSIM BIPAaBO BHU3 JI0 MEPECEUCHUS C
BEPTUKAJIBLHBIMU JIMHUSIMU, COOTBETCTBYIOIIMMU 3aJIaHHBIM 3HAYEHUSIM TPYMIbI CTa-
mu M, crenenu cinoxHoctu C, kinacca TOYHOCTHA T, yCTaHaBIMBAIOT MUCXOJHBIA MH-
JIEKC.

[Tpumep (cm. puc. 4). IlokoBka maccoit 1,5 kr, rpymnmna craau M3, creneHb
cioxxnoctu C2, knacc TouHoctu T1.

Ucxoauslii HHAEKC - 6.

[Ipunyck Ha MEXaHUYECKYI0 00paOOTKY BKIKOYAET OCHOBHOM, a TaKKe TOMOJ-
HUTEJIbHBIC TPUITYCKH, YYUTHIBAIOIINE OTKIOHEHUS (POPMBI MOKOBKH. BemudyuHbI
NPUITYCKOB CJIEIyET Ha3HAYaTh Ha OJIHY CTOPOHY HOMUHAJILHOTO pa3Mepa MOKOBKHU.

OCHOBHBIE TIPUITYCKH Ha MEXAaHUYECKYI0 00pa0OTKYy MOKOBOK B 3aBUCUMOCTHU
OT UCXOJHOI0 MHJIEKCA, JIMHEUHBIX PAa3MEPOB U LIEPOXOBATOCTH MOBEPXHOCTHU AETa-
mu o 'OCTy 2189-73 ycranaBnuBarotcs 1o 1abi. 4.
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PacuérHan Tpyrma eTam 1 elTeHE Enace Icxomment
MACC A CA0EHOCTH TOYHOCTH HHIERC
MOKOBKEH, M1 M2 M3 C1C2C3C4
hmop. kT T1 T2 T3 T4 T5
Ao 0,3 1
BEEJTHYH TEIEHO
010570 10 \ 2
1,0-18 ——] 3
h‘\ \
1832 ) 4
\»\\ \\ \
3256 N 5
5 6-10,0 6
\ L - - - L -\ - - l-}
10,0-200 \\ \ \ \ 7
20,0-50,0 §
50,0-1250 \\ \ 9
1250-250,0 \ § \ § 10
\ \ 11
\\ 12
\\\ \\ 13
\ \ 14
WWW
NI § v
\ g
\ 15
\ \ 19
\ \ 20
\ 21
\ 12
\ 3

I[]_ZIII:MI!"‘I:'II-]'I[E HCXCI,II;!-IHI-& HHIOEKC MOKOBEKHE OONEEH BLITL ViadaH Ha YepTEXE MOKOEK H.

Pucynok 4 - OnpeneneHue UCXOIHOTO UHAEKCA
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JIONOTHUTENBHBIE TPUIYCKH, YYUTHIBAIOIIUE CMEIIEHUE MOKOBKH, H30THY-
TOCTb, OTKJIOHEHUSI OT MJIOCKOCTHOCTH M MPSIMOJIMHEMHOCTH, MEKIIEHTPOBOTO U Me-
YKOCEBOTO PACCTOSHUM, YTIOBBIX Pa3MEPOB, OMPEACISIIOTCS UCXOIsd U3 (HOPMBI TIO
KOBKHM M TEXHOJIOTHU €€ M3TOTOBJICHUSA MO Tabja. 5 —6. JlonmosmHUTEIbHBIE TPUITYCKH
Ha MEXaHMYECKYI0 00pa0OTKy yCTaHABIMBAIOTCS B 3aBHCHMOCTH OT Kjacca TOYHO-
ctu T.

Ta6J'II/IHa 5— I[OHOJIHI/ITGJIBHI)IC I[MPUITYCKHU, YIUTBIBAIOINUEC CMCIICHHUC 110 IIOBCPXHO-
CTHU pa3bCMa IITAMIIOB

Ilpunycku Il KJACCOB TOYHOCTH, MM
IUIOCKAs MOBEPXHOCTHL pasbeMma (I1)
T1 | T2 T3 | T4 | T5
Macea HOKOE- CuMMeTpUYHO M30THYTAasl OBEPX-
I KT HOCTHh pa3bema (I1)
’ T1 | T2 | T3 | T4 | T5
HecHMMeTpPHYHO H30rHyTasi MOBEPX-
HOCTH pa3bema (H,)

T1 T2 T3 T4 | T5
J10 0,5 0,1 01 0,2 02 0,3
Cs. 0,5 10 1,0 0,1 0,3
Cs. 1,0 o 1,8 0.1 0.2 0,3 0,4
Cs. 1,8 10 3,2 0,2 0,3 04 | 05
Cs. 3,2 10 5,6 0,2 0,3 04 | 05 | 06
Cs. 5,6 10 10,0 | 0,2 0:3 0,4 0,5 0,6 | 0,7
Cs. 10,0 no 20,0 0,3 0,4 0,5 0,6 0,7 | 09
Cs. 20,0 10 50,0 | 0,3 0,4 0,5 0,6 0,7 0,9 1,2
Cs. 50,0 no
125.0 0,4 0,5 0,6 0,7 0,9 1,2 1,6
Cs. 125,0 no
250.0 0,4 0,5 0,6 0,7 0,9 1,2 1,6 2,0

Tabnuna 6 — JlonosHUTENbHBIE MPUITYCKH, YIUTHIBAIOIINE H30THYTOCTh M OTKIIOHE-
HUS OT TUIOCKOCTHOCTH U NPSIMOJIMHEMHOCTH, MM

Haubouabureit pas- Ipunycku il KJIacCOB TOYHOCTH
Mep MOKOBKH T1 T2 T3 T4 15

J1o 100 0,1 0,2 0,2 0,3 0,4
Cg. 100 mo 160 0,2 0,2 0,3 0,4 0,5
Cg. 160 mo 250 0,2 0,3 0,4 0,5 0,6
Cs. 250 no 400 0,3 0,4 0,5 0,6 0,8
Cs. 400 o 630 0,4 0,5 0,6 0,8 1,0
Cs. 630 m0 1000 0,5 0,6 0,8 1,0 1,2
Cg. 1000 no 1600 0,6 0,8 1,0 1,2 1.6
Cg. 1600 1o 2500 0,8 1,0 1,2 1,6 2,0
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IIPUMEP 3

2.1 BBIBOP BH/IA 3AI'OTOBKH H METO/IA EE IIOJIYYEHUA

0,3
7
- uy
! W/ O [oos| 4
! \//\ 3
S .
S S
S
) 7 J—] | [005| 4

Puc. 2.1 3acomosxa

Heyxazannvle npedenvnvie omxnonenus pasmepos: Hi14; hl4; 1T14/2.
Jemanv — emyaka. Mamepuan — cmans 30.
T'ooosoui 06vem gvinycka N=1200 wmyx/200.

Daxmopwl, onpedensaoujue 8b100P 3a420MOBKU.

* mamepuan oemaiu — cmane 30 (KauecmeenHas yenepooucmas cmav,
cooepacanue yenepooa 0,3%);

® KOHuUeypayus demanu — 6MYIKA ¢ OYPMUKOM U CKBOZHbIM OMBEPCMU-
em;

® MuUn NPOU3800CMBA — CpeoHecepuliHoe.

Payuonanvuee npu smom mune npouzeoocmea 6vlopamsv 3a20moskKy, hopma
KOMOPOU MAKCUMANIbHO NPpUbIUdNceHa Kk ¢opme comosou demanu (puc. 2.2). Imo
ceedem K MUHUMYMY 00pabOmKy pe3aHuem u 0mxoobl 8 CHPYIHCK).

Obocnosanue evlbopa 6 ucmounuxax [1], [3].
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BBIZI)CH.HF[ IIONOBEHA
IITanIIa 1

TnockocTe T T
paThela v

NITakIIa

TIOTIOEIES
LITTARITTA

|
I
|
L1 ir"',L"“'
|
|

Puc. 2.2 Cxema wumamnosku.

Buvioupaem memood eopsueti 00veMHOU WMAMNOBKU 8 OMKPBLIMbIX UMAMNAX.
Ilpu coomnowenuu pazmepos Dy > L wumamnosrxa npouzsooumcesa na moromax unu
KPUBOWIUNHBIX 20psAdeumamnogounvlx npeccax. Ckgosnoe omeepcmue 8 UCXOOHbIX
3A20MOBKAX BbINOJIHAEMCS NPU YCA08UU, YMO ux ouamemp He meHee 30 mm. Kpome
moe2o, OIUHA OMBepCmusl O0IHCHO OblMb He DoJlee duamempa npoousaemozo omeep-
cmus. Ecnu nocneonee ycnogue He evinonnsiemcs, mo modxcem Oblmb GblNOJIHEHA
Hamemka (venybnenue) enyounoti 0o 0,8 mm ux ouamempa npu U320mMoG1eHUU Ha MO-
aomax u npeccax. Eciu Dy < L, mo ons demaneti muna emynox payuoraivHee 8ul-
opamuv 2opsuyo oovemuyro wmamnosxy Ha I'KM. [Ipedenvuas onuna omeepcmus
npu wmamnogke Ha I'KM 0o mpex ouamempos. C yuemom npumeHeHus 2a3onia-
MenHo20 Hazpesa kiacc moynocmu noxosku 15 no I'OCT 7505 — 89. Omeepcmus
npowusaiomes, ecau d <30 u moawuna nokoexku menvule Quamempa omeepCmus.

Onpeodensiem niockocmo pazvema wmamna [2]. Ona npoxooum no yuacmky
Haubonvwezo Ouamempa. BHympu yuacmok ewipyda nieHvl CcOOmeemcmeyem
Haumenbuiemy ouamempy omeepcmus.

Ynpowennuiii 3¢cku3z ucxoonou 3a20mosku npueeden Ha puc. 2.3.

i Ll - 6
3
i/)/?/// | _ 7
T
9‘;&1 S 1..©

Puc. 2.3 Ynpowennuiii 5cxu3 ucxooHoti 3a20mosxu
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2.2 OIIPEJIEJIEHHUE ITIPUITYCKOB HA MEXAHHUYECKYIO ObPABOTKY

Onpedenenue ucxo0H020 UHOEKCA NOKOBKU.

Daxkmopwl, onpedensaroujue UCXOOHbIL UHOEKC 3A20MOBKU, KOMOPbLLL A61emCsl
KAI0YOM K HAXOHCOCHUIO 0OWUX NPUNYCKO8 U OONYCKO8 Ol NOKOBOK:
1. Pacuemmnas macca nokoeku M, ,, xe.
2. I'pynna cmanu MI, M2, M3.
3. Cmenenw crooxcrnocmu CI, C2, C3, (4.
4. Knacc mounocmu. onsa wumamnosku 6 omkpoimolx wmamnax T4 u T35.
Ilpusedem gpopmyny onpeoenenus paciemnou maccol nokosku [3].
M, , = MyK,,
20e My — macca oemanu (onpedensemcs no uepuesicy), ke,
K, — pacxoonvui koapuyuenm. J[na demaneii kpyenvix 6 niame (Cmynuybl,
wecmepnu um.n.) — K, =15-1,8.
IIpumem K,=1,7. Tocoa M,,, = 2,49-1,7=4,23 ke.
I'pynnel cmanu onpedensaromcs no nPpoyeHmuHomy cooepicanuto yenepooa: M1
- 00 0,35%,; M2 - (0,35-0,65)%,; M3 - 0,65% u 6onee [3]. B nawem ciyuae ons cma-
au 30 epynna cmanu 6yoem M.

Cmenenv crodchocmu onpeoesiiom, Haxo0s omHouieHue oovema V, — nokos-
KU Kk 00vemy Vg — aemenmaphoil 2eomempuieckol gueypvl, 6 KOmMopyo 6nuculed-
emcs nokoska. JIubo ModxicHo 634ms OMHOWEHUE PACUEmMHOU MACCbl NOKOSKU M, , K
macce snemenmapHoll 2eomempuieckou gpueypvt My. [nsa nawezo cyuas smo 6yoem
yununop. I'abapumnole pazmepor demanu (Dmay u H) Heobxooumwvl npu pacueme. by-
oem onpeoensimb CMeneHb CIONCHOCMU No omuoweHusm macc. OpueHmuposounvle

pasmepwl 31emMeHmos guaypel onpedensemcs yeeauvenuem 6 1,05 paza.
Macca snemenmaproii ghueypvr 6yoem

314(1,05-6)*(1,05-7,5)°7,8 _
1000

8,2k

2
My,=V,-p=m,H, p=

Cmenenw croscnocmu 6yoem
M
C =12 _ ﬁ ~ 0,51
M, 82
Omo coomeemcmesyem [3] C2 (Ouanazon 0,32...0,63).

Ilo ouacpamme [3] onpedensem:

Hnsa M, = 4,23 ke (3,2-5,6), Ml uoem no copuzonmanu oo Cl, danee cnycka-
emcsi no HakaorHot 0o sepmuxaiu C2 u chosa osudicemcsi no 2opuzoumanu 00 T4 u
ONnAms CNycKaemcs no HaKiIoHHOU 00 eepmukaiu TS5 u no 2opuzonmanu blx0OUM Ha

uHoexc 14.
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Onpedenenue npunycKkog Ha MexXaHu4ecKyo 00padomxy.

B mabnuyax [3] npunycku 3a0anvi Ha cmopony. Beauuwuna npunycka 6yoem
ONnpeoesimobCsL:

1.  HUcxoonvim unoexcom.

2. Pasmepom, c8a3618at0uuM HOBEPXHOCHIU.

3. Illepoxoeamocmuvio n08epxXHOCMbIO 20MOBOL Oemau.

4. Cnocobom popmuposanuss nogepxHocmell, C6A3aHHbIX TUHEUHIM pazme-
POM: 8 DA3HbIX NOJOBUHAX UWIMAMNA UIU 8 OOHOU (NPU WMAMNOBKE HA Npeccax u Mo-
nomax). Ecau ¢opmupyromes 6 pasHulX NONOGUHAX WIMAMNA, MO  pa3mep
svioupaemcs 6 cmpoke « TOJILJUHA oemanuy. Eciu ¢popmupyemcesa 6 oonoil nono-
sune, mo pazmep evioupaemcs 6 cmpoxe «/JJIMHA, IIUPUHA, J[HAMETP, I'J1V-
BUHA, u BBICOTA oemanuy.

Imu dnce paxmopwi, Kpome mpemuvezo, 6yOym onpeoensims U 8eIUUUHY OON)-
CMUMO20 Ha pazmepvbl OMKIOHEHUS.

Obwuti npunyck Ha MexaHuieckyio 0opabomky ekuouaem 6 cebsi OCHOBHOU U
oononHumenvusli npunycku. OnpedeieHue 0CHOBHbIX NPUNYCKO8 OMPAHNCEHO 8 MAO.L.
2.1. Jlonoanumenvhvie npunycku (maon. 2.2) yuumsigaom cmeujeHue noKo8okK, U3o-
2HYMOCMb, OMKIOHEeHUe Om NI0CKOCMHOCMU U npamoauHetinocmu. Onpedenenue
Pazmepos UCX0OHOU 3a20Mo6KU npugedero 6 maon. 2.3

Tabnuya 2.1 — Onpedenenue 0CHOBHLIX NPUNYCKOB

Boicoma
Ilosepxnocmo Tonwuna, ’ Illepoxoeamocmy, | OcHO8HOI NPURYCK,

(3azomoexu) MM Ouaj:;mp ’ Ra MM
1 3,2 2,5

7 7> ] 3,2 2,5

5 12,5 1,7

7 ] 43 3,2 2,0

2-2 - a120 12,5 1,9

6-6 - al100 1,6 2,0

4-4 - a80 1,6 2,0

Tabnuya 2.2 — Onpedenenue 06uWux npunycKo8 u paciemuvbix pasmepos UcCXooHou
3a20MosKU

Hpunycku Z, mm QOowue npunycku
oe. Pazmep Ocnos- | Tononnu- Ha Ha oua- Pacuemmnoti
MM . . (cmopony, memp, pasmep, Mmm
HOUl menvHblil
Z, 27,
2-2 120 1,9 0,3 2,2 4.4 120+4,4 =124,4
6-6 100 2,0 0,3 2,3 4,6 100+4,6= 104,6
4-4 80 2,0 0,3 2,3 4,6 80-4,6=75,4
1 /5 2,5 0,5 3,0 - 7/5+6=81*
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7 2,5 0,5 3,0 -

5 17 0.5 2.2 i
7 43 25 0.5 3.0

43+3-2,2=43,8*

* Ymounumo npu pasmeprnom ananuze

Tabnuya 2.3 — Haznauenue 0onyckos, npedenbHulx OMKIOHEeHUl U onpeodenenue pas3-
Mepo8 UCXOOHOU 3a20MOBKU.

Pacuemnuwiit Jonyek, T, mm BO, mn HO, un Ilpunamouit
pasmep, mm pasmep, mm
0124,4 3,2 +2,1 -1,1 124,43
9 104,6 3,2 +2,1 -1,1 0 104,6 1
0754 2.8 +1,0 -1,8 97541
81 3,2 +2,1 1,1 81
43,8 2,8 +1,8 -1,0 43,810
* Ymounumo npu pazmeprnom ananusze

Ilo mabauye onpeoensiem ucxoOnvlil UHOEKC NOKOBKU. [s1 epynnbl cmanu
M1, cmenenu cnooscnocmu C2 u xnacca mounocmu TS5 ¢ yuemom pacuemuou
MAcCCbl NOKOBKU UCXOOHBLU UHOeKc bydem 14.

Ilo mabauye ons ucxoonozo unoexca 14 ¢ yuemom uHmepeanios pazme-
pos, 8 komopwvie nonadarom L1 u L2, ¢ yuemom 6uoa pazmepa (moawuna uiu
gvicoma) oonycku Ha smu pazmepul cocmaesm TL1=3,2 (1) u TL2=2,8 ('13).

Ilpu onpedenenuu 0onyckog yuumvlgaemcsi maxdce 6uo pasmepa, mo.-
wuHna unu evicoma. Tak pazmep L1 omnocumcs k monwune, a pazmep L2 — k
gvicome.
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2.3 Pa3pabdoTka MAapUIIPYTHOI'0 TEXHOJOTHYECKOIr0 mpouecca 00padoTku
AeTaJii U BLIOOP 000py10BaHUS

Pa3paboTka MapmpyTHOro TEXHOJOTHUECKOrO Mpollecca MEXaHH4YecKo oOpa-
OOTKM 3arOoTOBKHM SIBJIIETCS OCHOBOM BCETO KypcoBOTro npoekta. OT mpaBUIBHOCTH U
MOJIHOTHI Pa3padOTKX MapIIPyTHOTO TEXHOJIOIMYECKOT0O MpoLecca BO MHOTOM 3aBH-
CSIT OpraHu3alys MPOU3BOJICTBA U JAJIbHEUIIINE TEXHUKO—IKOHOMUYECKHUE PACUEThI
KypCOBOI'O MPOEKTA.

B TexHoornueckoil 4yacTu KypcOBOIO IMPOEKTa HEOOXOAUMO [aTh aHAIHU3 U
00OCHOBaHME pa3pabaThIBAEMOTr0 TEXHOJOTHYECKOTo Ipouecca. [Ipexne Bcero
HEOOXOJAMMO BBIJIETUTh BCE OMNEpaluu, B KOTOPBIX NMPUMEHSETCS MPOrPECCUBHOE
CTaHOYHOE 000pyAOBaHME, OBICTPOACHCTBYIONIEE MPUCIIOCOOTICHHE, CHEIHATbHBIHI
PEXYIIUNA U U3MEPUTETHHBIA HHCTPYMEHT. XapaKTep TEXHOJIOTUYECKOTO Mpoliecca B
KYpPCOBOM MPOEKTE OMpPEAENAECTCS TUIIOM IMPOU3BOJCTBA M OCOOBIMU YCJIOBHUSIMU
MPOCKTUPOBAHUS, YKa3aHHBIMU B 3aJaHUH.

Pa3paboTka TEXHOJIOTMYECKOro mpolecca J0HKHA ObITh OCHOBAHA Ha UCIOJIb-
30BaHUM HAYYHO — TEXHUYECKHUX JOCTIKEHHUN METaIo00pabOTKK M HampaBjieHa Ha
MOBBIIICHHE TEXHUYECKOTO YPOBHS MMPOU3BOJICTBA, KAUECTBA MPOAYKIIMH U ITPOU3BO-
JTUTEIbHOCTH TPYyAa.

JI1st MeIKOCEepUItHOTO MPOU3BOJCTBA TEXHOJIOTMYECKUN MPOLECC CIEAYET pas-
pabaThIBaTh MO MPUHIMIY TPYIIOBOTO METOJIa 00pabOTKU JieTaeid, Jarolero Bo3-
MOXHOCTh ~ 3((PEKTHUBHO TPUMEHATH HA  YHHUBEPCAIBLHOM  00OpYJOBaHUU
CHELUATU3UPOBAHHYIO0 BBICOKOIIPOM3BOIUTEIBHYI0 TEXHOJOTMYECKYI0 OCHACTKY H
MOBBIIIATh MPOU3BOAMUTEIBHOCTh TpyAa. B MenkocepuiiHOM MPOU3BOJCTBE HAILIU
IMPOKOE MPUMEHEHUE CTAaHKU C YUCIOBBIM MpOorpaMMHbIM yripaBieHueM (UIIY).
Cranku ¢ UITY He TpeOyroT JIMTENbHON NepeHaIaKy Mpu nepexoie Ha 00padoTKy
OT OJIHOM 3aroTOBKHM Ha APYTYI0, YTO MO3BOJIAET HA JAHHBIX CTAHKaX MPOU3BOIAUTH
npoiecc 00pabOTKH MUPOKONH HOMEHKJIATYPhl 3aTOTOBOK.

[Ipumenenue ctankoB ¢ UIIY B ycloBUsAX MEIKOCEPUUHOTO MPOU3BOACTBA 1103~
BOJISIET YBEJIMYUThH MPOU3BOJUTEILHOCTh TPYAd, COKPATUTh CPOKHU MOJTOTOBKHU MPO-
n3BozcTBa (Ha 50 — 70 %), CHU3UTH CEOCCTOMMOCTD M3TOTOBJICHUS JICTAJICH, a TaKKe
MCIIOJIL30BaTh TPyl pabouux 0ojiee HU3KOM KBATU(PUKAIUU.

D} hekTUBHOCTH UCTIOIB30BaHus cTaHKoB ¢ UITY obecrieunBaercs:

1) oT60poM HOMEHKIATYphl 3ar0TOBOK (TI0 CIIOXHOCTH KOHCTPYKILHUHU; O BO3-

MOHOCTH KOHIEHTPALUH ONepaluii; UCKIIOUEHUEM Pa3METOYHBIX U cliecap-
HbIX PadoT; 3aMEHBbl JOPOrOCTOAILIEIO OOOPYIOBAHMS M TEXHOJOTHMYECKOM
OCHACTKH);

2) MOBBINICHUEM TEXHOJOTUYHOCTH KOHCTPYKIIMM JIeTalIH;

3) rpymnmoBeIM MeTOAOM 00paboTku aetaned (kimaccudukanueit neranew, mo-

BEPXHOCTEH, IPYNIIUPOBAHUEM JI€TaNICH).

Oco0eHHOCTH METOAMKHU MPOECKTUPOBAHUSI TEXHOJOTHYECKOTo Mpolecca odpa-
0oTku aetaneid Ha crankax ¢ YIIY mana B cooTBeTCTBYIOLIEH yueOHON U CIpaBOY-
HOU nwutepartype [7], [8].

43



B cepuiiHOM NpPOM3BOACTBE CIEAYET NMPOECKTUPOBATH TEXHOJOTMYECKHM IIPO-
1[ECC, OPUEHTHUPYSCh Ha MCIOJIb30BAHUE MEPEMEHHO — MOTOYHBIX JUHUH, KOT/a Ma-
paJsIEIbHO HW3TOTOBJSIOTCS MApTUM JIETAJ€d pPa3HbIX HAMMEHOBAHUW, 4YTO U
MO3BOJISIET UCIOJIB30BATh IPEUMYILIECTBA MACCOBOI'O MPOU3BOJICTBA.

B maccoBoM mpoH3BOACTBE CIEAYET CTPEMUTHCA pa3padaTbIBaTh TEXHOJIOTUYE-
CKUI TIpolLIecC ISl HeMPEPHIBHOM MOTOYHOM JTMHUU, C UCIIOJIb30BAHUEM BBICOKOMPO-
U3BOJIUTEIBHBIX ~ CTAHKOB,  CIEUHUAIBHOM  TEXHOJOTMYECKOM  OCHAaCTKH H
MaKCUMaJIbHOM MEXaHU3allM1 U aBTOMAaTU3aIlMU IIPOU3BOJICTBA.

Pa3pabaThiBass TEXHOJOTMYECKHI Mpoiiecc 0OpabOTKU AeTanei, HeoOXOIUMO
BBITIOJIHUTD CIEAYIOIINE YCIOBHUS:

- HaMETUTh 0a30BbIC MMOBEPXHOCTH, KOTOPHIEC JOJKHBI OBITH 00pabOTaHbI B ca-

MOM Hayalie Impoiiecca;

- BBINOJHUTH OIEpalMd YEpHOBOM OOpaOOTKM, MNpPU KOTOPBIX CHHUMAIOT
HauOOJbIINE CIIOM METajula, YTO TI0O3BOJISIET Cpa3y BBIABUTH JE(PEKThI 3aro-
TOBKM M OCBOOOJIUTHCS OT BHYTPEHHHUX HAIPSKEHUW, BBI3BIBAIOIIMX Aedop-
Malluu;

- 00paboTaTh BHayajie T€ MOBEPXHOCTU, KOTOPBHIE HE CHUKAIOT JKECTKOCTh 00-
pabaTbIBaeMoil 1eTany;

- TIEPBBIMU cJeAyeT 00padaThiBaTh TaKWE MOBEPXHOCTH, KOTOPbIE HE TPEOYIOT
BBICOKOM TOYHOCTH M Ka4eCTBa;

- HEoOXOJUMO YYMTBIBATH 11€JI€CO00PA3HOCTh KOHIIEHTpauu (oOpaboTka B
orepanuy MakCMMajibHO BO3MOXHOTO YHMCIIA IMOBEPXHOCTEN) ninn nuddepen-
nuanuu (pa3aeiaeHue onepaiuii Ha 6oJiee MPOCThIe) onepaluu ;

- IpU BBIOOpPE TEXHOJOTMYECKUX 0a3 ClelyeT CTPEMUTHCS K COOIIOACHUIO OC-
HOBHBIX IPUHLIMIOB 0a3UPOBAHMS — COBMEIIEHHS U MIOCTOSIHCTBA 0a3;

- HEOOXOJIMMO YUUTHIBaTh, HA KAKUX CTAIUSAX TEXHOJOTHYECKOTo Ipolecca Iie-
Jecoo0pa3HoO MPOU3BOAUTH MEXaHUYECKYI0 00pabOTKy, rajJbBaHUYECKHUE IO-
KpPBITHSI, TEPMHUYECKYI0 O0OpabOTKy | JApyrue MeToJabl o00paboTKu B
3aBUCUMOCTH OT TpeOOBAaHUII uepTexka;

- OTJIEJIOYHBIE OINEpalUU CIEAYET BBIHOCHTh K KOHI[y TEXHOJOTMYECKOIO MpO-
necca 00pabOTKH, 3a UCKIIOUEHUEM TEX CIy4aeB, KOTJa MOBEPXHOCTH CITyKaT
0a30i1 1J1s TOCJIENYIONTUX OTEepaIni.

[Tpu BBIOOpE 6a3 HEOOXOIUMO MPUHUMATH MOBEPXHOCTH, HE MOAJIEKALIUE 00-
paboTKe, a €Clv JeTall UMEIOT HECKOJIBLKO He0OpadaThIBaeMbIX MOBEPXHOCTEH, TO 32
0a3y HaJ0 MPUHHUMATh Ty M3 HUX, KOTOpasl AOKHA UMETh HAUMEHbIIEE CMEIECHUE
OTHOCUTEIFHO CBOEH OCH WUJTU OBITh C HAMMEHBIIIUM MPUITYCKOM Ha 00paboTKy.

[Tpu BeIOOpE 0a3 HEOOXOAUMO MPUHUMATH MOBEPXHOCTH, OT KOTOPBIX JaH pa3-
Mep Ha YepTexe, ONpeIesIONIHi MonoxeHne 00padaTbiBaeMON MOBEPXHOCTH.

ba3bl 10JKHBI 00€CIeYUTh OTCYTCTBUE HEAOMYCTUMBIX Aedopmaliuil 1eTany, a
Tak)Ke MPOCTOTY KOHCTPYKIMHM CTAHOYHOTO NMPHUCIOCOOJICHUS ¢ YIOOHOHM yCTaHOB-
KOM, KpEIJICHUEM U CHATHEM 00padaTbiBaeMOM JETaH.

Bonee noapoOHbIe pekoMeHAaIK M0 pa3padoTKe TEXHOJIOTUYECKUX MPOIECCOB
MEXaHUYEeCKOM 00pabOTKH JeTalield MPUBEIEHbI B Y4EOHOW U CIIPaBOYHON TEXHHUYE-
CKOU JuTeparype, a Takxke B cranaaprax ECTJ] u ECTIIII [6], [9].
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Pexomennyemass popma odopmiieHUss MapHIPyTHOTO TEXHOJOTUYECKOTO MPO-
1ecca npuBejieHa B Tabsuuiie 2.2.
B IIPUMEPE 4 npuBoauTcst BapuanT oQpopMiIeHHS I1.11. 2.3.

Tabnuna 2.2 - ®opma Ta0auIb! 4711 0POPMIICHHS] MAPIIPYTHOT'O TEXHOJIOTHYECKOTO

nporecca
Homep 1 HaumenoBanue onepa- | bazupoBanue O6opynoBanue
107071
1 2 3

001 3aroroBurenpHas

005 ToxapHas: 3—X KyJnaukoBblii ma- | TokapHblii MHOTOpE3-
1. IToxpe3aTs paBblii TOPELl | TPOH LOBBI MTOJyaBTOMAT

2. [Iporounts @ 56 h 10 1H-713

3. IIpoTounTh KaHaBKY ) 52
030 ®peszepHas: I[To mnockoctu u | Beprukaasno — dpe-

dpe3epoBath IJIOCKOCTh | HAPY>)KHOM  IMJIMH- | 3epHBIA 6 P 13

KpPEMEKHOTO BBICTyNA IIMPH- | IPUYECKON  MOBEpX-

HOM 16 MM HOCTH (JIBE MPU3MBI).
090 KonrtpomnbHas - Cron OTK

IIPUMEP 4

2.1 PA3PABOTKA MAPIIIPYTHOI' O TEXHOJIOTHYECKOI'O
ITPOIIECCA
Mapuwpym mexnonocuueckoeo npoyecca 06pabomku KOpnyca Kpaua 8 Yclosu-
SX CEPULIHO20 NPOU3BOOCMBA MOICHO npedcmasums maodauyei (maoau. 2.3).

Tabnuya 2.3 - MapwpymHo-onepayuoHHblil MexHOJI02UYeCKULL NPoyecc

No one-| Haumernosarnue onepayuu, Kpamxoe codepoicanue onepayuu
payuu obopyoosanue
1 2 3
005 Jlpobecmpyiinas Obpabomamb 6ce HaApPYI’CHBLE NOBEPX-
Yemanoexka opobecmpytinas | Hocmu
010 T'opuzonmanvro- Dpezeposams nosepxuocmu 7, 9, 16 u
¢pezepnas, 18 oxonuamenwvHo .
CMAaHox mMod. 6P83
015 Tokapro-pesonbeepHasi, Ceepaums nosepxnocmu 27, 29 u mo-
cmanox moo. 1/[316 yumo nos. 15 (¢ npunyckom 0.5 mm) no
9CKU3Y
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IIpooonoicenue mabruywt 2.3

3enkeposams nos. 27, 29 u mouums
nos. 15 no acku3zy

Touums ¢hacky 13 u yexosams nog. 28
no 9CKU3y

Touumw nos. 10, 11, 12 no ackusy

Hapezamyb pe3vby na nos. 15 no scku3zy

llepeycmanogumo

7. Ceepaums nosepxrnocmu 40, 41 u
mouums nos. 3 (c npunyckom 0.5 mm) no
9CKU3Y

8. 3enxeposamo nos. 40, 41 u mouumy
nos. 3 no 9CKU3y

9. Touumow ¢hacky 2 u yekosamo nos.
42 no ackuzy

10. Toyumw nos. 4, 5, 6 no acku3zy

11. Hapezambw pe3vby Ha nos. 3 no sc-

KUu3y
020 Toxapro-pesonveephas, Touums nos. 23, 36, 37, 38 no scxu-
cmanok moo. 111365 3y
Touumw nos. 23 u pacceepaums
oms. 32 no 3ckuzy
Touums nos. 19, 21, 22 u pacceep-
UMb 0ma. 33 no 3CKU3y
Pacmouums nos. 34 no ackuzy
Pacmouums nos 34, 33 no ackusy
Toyums ¢hacky 31
Hapezamv pe3vby na nos. 23 no scku-
3y
025 | Bepmuxanvno-ceepaunvuas, | Ceepaums oms. 43, 44 no sckuzy
cmanok Mo0. 2b118
030 | Bepmuxanvro-ceepaunvhas, | 3enkeposame oms. 43 , 44
cmanok Mo0. 2b118
035 | BepmuxanvHo-ceéepaunvhas, Hapeszamo pe3voy 43, 44 no scku3zy
cmanok Mo0. 2b118
040 | Bepmukanvrno-¢gpesepuas, Dpezeposams niowadky noo nos. 30,
cmanox moo. 6HI12115 39 no ackuzy
045 | BepmuxanvHo-ceéepaunvhas, Ceepaums nosepxnocms 30 no ackuzy
CManox moo. 257 Ceepaumsb nosepxuocms 39 no 3cKu3y
050 Moeunas, Ilpomwvims u obezocupums demans
Moeunas kamepa
055 Crecapnas, CHamb 3aycenybl U 3ayucmums pe3voy
Bepcmak
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IIpooonicenue mabauywt 2.3

060 T'anveanuueckas, Xumuueckoe noxpvimue H9 (nuxenu-
l'anveanuueckas 6anna po8aHue) cex nogepxHocmell Kpome noa.
36,37,38
065 Koumponvnas, Buinoanenue 6cex onepayuti coenacno
Cmon mexHoi02uueckomy npoyeccy. Konmpons

2eoMempudecKux napamempos, KoH-
MpoJib 3a OMmcymcmeuem 3a00UH u ocm-
PbIX KDOMOK = OCMOMPOM

2.4 OnpeaesieHne NPOMEKYTOYHBIX NPUITYCKOB, TEXHOJIOTHYECKNX pa3Me-
POB U /I0IyCKOB.

[TIpoMexyTOoUHBIE TIPUITYCKH MUMEIOT OUYE€Hb Ba)XKHOE 3HAUEHHUE B IMPOILIECCEe pas-
pabOTKM TEXHOJOTUYECKHX OTMepaluii MexaHuueckon obOpabotku neraneit. Ilpa-
BWJIbHOE€ HAa3HAYCHHE TMPOMEKYTOUYHBIX IIPUIIYCKOB Ha 00pabOTKy 3aroTOBKHU
o0ecreurnBaeT YKOHOMHUIO MaTEPUATBHBIX M TPYJIOBBIX PECYPCOB, KAU€CTBO BBIMYC-
KaeMOM MPOAYKIIMU, CHUIKAET CEOECTOMMOCTD U3JIETUH.

B maccoBOM M KPYNMHOCEPUINHOM IPOU3BOACTBE MPOMEKYTOUYHBIE MPUITYCKH
PEKOMEHYETCSl PACCUMTHIBATh aHAJTUTUYECKUM METOJOM, YTO MO3BOJsiET obecre-
YUTh YIKOHOMHUIO MaTepuasa, dJIEKTPOIHEPTUU U APYTUX MATEPHAIBHBIX U TPYAOBBIX
pECypCcoB IPOU3BO/ICTBA.

B cepuitHoM 1 eJUHUYHOM MPOU3BOJICTBAX HCIOJB3YIOT CTATUCTUUYECKU (Tal-
JIMYHBIN) METOJ ONPEACIICHUSI TPOMEKYTOUHBIX MPHUITYCKOB HA 00pabOTKYy 3aroTOB-
KM, 4TO oOecmedynBaeT Oosiee OBICTPYIO MOATOTOBKY IMPOHM3BOJCTBA IO BBIMYCKY
MJIAHUPYEMOUN MPOAYKIIMU U OCBOOOXKIAET MHKEHEPHO — TEXHUUYECKUX PAOOTHUKOB
OT TPYJIOEMKOW pabOTHI.

[Tocne pacuera MpOMEXYTOUHBIX Pa3MEPOB OMPEICISAIOT AOMYCKH Ha ATH pas-
MEPBI, COOTBETCTBYIOIINE YKOHOMUUYECKOW TOYHOCTU JaHHOM ornepauuu. [Ipomexy-
TOYHBIE pa3Mephbl U JIOMYCKHM HAa HUX OMNPENENSIOT JJIsi KaXI0h oOpabaThiBaeMoit
MMOBEPXHOCTH JI€TaJIN.

YepHOBBIE onepaliui 0OBIYHO CIEAYET BBIMOJHATH ¢ 00Jie€ HU3KUMU TEXHUYe-
CKUMH TpeOoBaHUAMH Ha u3rotoBieHue (12 — 14 xBaiuTeT), MOTYyYHUCTOBHIE — HA
OJIUH — JIBa KBAJIUTETA HUKE U OKOHYATEIbHBIE OTEPaIliy BBIMOJHSIIOTCS MO TPeOo-
BaHUSIM pab0Yero yeprexa JeTalu.

[IlepoxoBatocTh 00pabaThIBAEMbIX MOBEPXHOCTEH 3aBUCUT OT CTEIEHH TOYHO-
CTH ¥ Ha3Ha4yaeTcs 1Mo CpaBOYHBIM Tabymmam [4], [6], [10].

HeobGocHOBaHHOE MOBBIIIIEHUE KAaU€CTBA MOBEPXHOCTH U CTENIEHU TOYHOCTH 00-
pabOTKH MOBHIIIAET CEOECTOMMOCTh U3TOTOBJICHHS JETANHM HA JJAHHOW TEXHOJIOTHYe-
CKOM omeparuu.
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2.4.1 AHanuTn4ecKuii MeTo/1 onpeaeJeHUus MPUIYCKOB

OOBIYHO B 3arOTOBKaX, MOJIYYEHHBIX METOJIOM JIUThsS, MOTYT COJEpKaThCs pa-
KOBHHBI, TIECOYHbIC BKJIIOYEHUS, a B IITAMIOBAHHBIX 3arOTOBKaX MMEIOTCS 00e3yT-
JEPOKEHHBIN CIION, MUKPOTPEIUHBI U APyTUe AePEKTHI.

JedheKTHBIH 10l YyTYHHBIX OTJIMBOK I10 AEPEBSHHBIM MOJIENISAM COCTaBiseT 1 —
6 MM, y mokoBok 0,5 — 1,5 MM u y ropsiuekaradoro mpokata 0,5 — 1,0 mm. [{ns 60-
jiee TOYHOTO OMpe/iesieHUsl MPUIycKa Ha 00padOTKy U Mpel0TBpAIIeHUs epepacxo-
Jla MaTepraia NPUMEHSIOT aHATUTHYECKUI METO/ JIJIsl Ka’KJI0T0 KOHKPETHOIO Cydas
C YYETOM BCEX TPEOOBAHUM BBHIMIOJIHEHUS 3arOTOBOK M MPOMEKYTOUHBIX ONeparui.

Jliia monydeHus netanei 6ojee BBICOKOTO KadecTBa HEOOXOAMMO MPU KaXKIOM
TEXHOJIOTHYECKOM TMEepexo/ie MEXaHMUeCKOW 00pabOTKH 3aroTOBKH IMpeaycMaTpu-
BaTh IPOW3BOJCTBEHHBIE MOTPEIIHOCTH, XaPaKTEPUIYIOUIUE OTKIOHEHUS Pa3MEPOB,
reOMETPUUYECKHE OTKJIOHEHUS (POPMBI NMOBEPXHOCTH, MUKPOHEPOBHOCTH, OTKJIOHE-
HUSL PACHOJIOKEHUSI MOBEpXHOCTEH. Bce 3TH OTKIOHEHMS JOJKHBI HAXOAUTHCSA B
npeaenax noJjig I0MycKa Ha pa3Mep MOBEPXHOCTH 3arOTOBKH.

AHQIUTUYECKUI METOJ ONpe/IeNICHUs] IPUITYCKOB 0a3upyeTcsi Ha aHalu3e Mpo-
M3BOJICTBEHHBIX MOTPEIIHOCTEH, BOSHUKAIOIIMX MPU KOHKPETHBIX YCIOBHUSIX 00pabOTKH
3arOTOBKH.

BennurHa npoMexXyTOYHOr0 NPUITYCKa JJIs IJIOCKUX MOBEPXHOCTEN 3arOTOBKHU:

Zmin=Rz+T+p, +¢; (2.1)

JUTSl TOBEPXHOCTEH TUIA TeJ BpaleHus (Hapy>KHbIX U BHYTPEHHUX ):

22 min =2 (R + T +py +5 ); (2.2)

rane Rz — BeicoTa MUKPOHEPOBHOCTEN MOBEPXHOCTH, OCTABIIUXCS TIPU BBIMOJIHEHUHU

MPEALIECTBYIOIIETO TEXHOJIOTHYECKOTO MEPEX0/Ia, MKM;

T — rnyOuHa AeeKTHOr0 MOBEPXHOCTHOIO CJIOS, OCTABIIErOCs MPHU BBIMOJIHE-

HUHU MPENIECTBYIOUIEr0 TEXHOIOTHYECKOr0 MEPEX0/1a, MKM;

Po — CyMMapHbl€ OTKJIOHEHHUS PACIIOJIOKEHUS, BO3HUKIIUE HA MPEAIIECTBYIO-

€M TEXHOJIOTUYECKOM MIEPEX0JIe, MKM;

&, — BEJIMYMHA IOIPEIIHOCTEW YCTAHOBKH 3arOTOBKH IIPU BBINTOJIHAEMOM TEXHO-

JIOTUYECKOM TEPEXOAE, MKM.

OTKJIOHEHUS TTOCJIE YUCTOBOM 00pabOTKM 0OBIYHO MCKITIOYAIOT TP pacueTax u3
— 32 UX MaJoW BeMMYMHBL. OTKIIOHEHUS W TIOTPEITHOCTA YCTAHOBKH OIPEICISAIOT B
KaXJIOM KOHKPETHOM CJTy4ae B 3aBHCHUMOCTH OT METO/Ia MOJTYUYEHHUS 3aTOTOBKH.

MakcumanbHbIi NPUITYCK HA 00pabOTKY MOBEPXHOCTH 3arOTOBKHU:

JUTS TUTOCKKX TTOBEPXHOCTEH: Z max = Z min T+ Oy - O ; (2.3)

TSl TIOBEPXHOCTEH THIIA TEJ BPAMICHUS: 2Z max = 2Z min + O pn -0 ps, (2.4)

rae 0, M O p, - JOMYCK Ha pa3Mep Ha NPEAUIECTBYIOIIEM NIEPEXOJIE, MM;

Oz U 0 pjy - JIOMYCK HA pa3Mep Ha BHIMOJHIEMOM NIEPEXOJIE, MM.
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JlonmycKM M 1IEpOXOBATOCTh NMOBEPXHOCTH HA OKOHYATEJIbHBIX TEXHOJIOIHYe-
CKUX Iepexojiax (onepamnusix) NpUHUMAIOTCS M0 padodyemMy YEPTEKY.

s yaoOcTBa ompesiesieHrs MPOMEKYTOUHBIX MPUITYCKOB MEpe UX PacuyeToM
MCXOJIHBIE W pacyeTHBIC JIAHHBIC MO KAXKJO0M omepanuy Ha KOHKPETHYI0 00pabdarhi-
BaEMYI0 MMOBEPXHOCTh B TEXHOJIOTHYECKOU MOCIEA0BATEIHHOCTH 3aHOCAT B TaOJIHILY
(Tabn. 2.4).

HeoOxonuMeble naHHbIE UL ONPEACIICHUS 3JIEMEHTOB MPUITYCKa CIEAYET BbI-
oupath u3 [4], [6].

Tabnuiyy pekoMeHIyeTCsl 3alOTHATh B TAKOU MOCJIEI0BATEIbHOCTH

- B rpady * 3aroTtoBka M TEXHOJOTHYECKas Olepalus’ 3almuChIBAIOT BUJ 3aro-
TOBKM M ONEPAIMM, YCTAHOBJICHHBIC HA JaHHYIO 00padaThIBaeMyl0 MOBEPXHOCTH B
TEXHOJIOTMYECKOU MOCIeA0BaTeIbHOCTH;

- B rpady “ TouyHOCTH 3aroTOBKH M 00pabaThIBaeMbIX MOBEPXHOCTEN™ 3aIUChI-
BaIOT CTENEHb TOYHOCTH BHIOPAHHOW 3arOTOBKM M KBAJIUTETAa Ha MPOMEKYTOUHbBIC
pa3mepsl 0e3 mpeeabHbIX OTKIOHCHUH;

- B rpady * DieMeHTbl IPUIYCKOB™ 3aHOCST BEJIMUMHY MUKpPOHEpoBHOCTENH Rz
U TIIyOMHY J1€(DEKTHOTO MOBEPXHOCTHOTO €10 T Ha 3aroTOBKY M Ha BCE ONEpaluu B
TEXHOJOTMYECKON MOCIIEeI0BATEIbHOCTH B 3aBUCUMOCTH OT MeToJ1a 00paboTKH, a Be-
JUYHMHY MOTPEIIHOCTEN YCTAHOBKU 3arOTOBKHM Ha BBINOJIHAEMOW Olepaluu onpese-
JSIFOT MO TaOJMIE WM IPOU3BOJAT pacyeT no GopMyiaM;

- CyMMAapHO€ 3HaY€HHE OTKJIOHEHUH P pACCUUTHIBAIOT AHAIUTHYECKUM METOI0M
Y 3HaYEHHUA pacyeTa 3aHOCAT B Irpady TaOIHILIbL;

- rpady “ Jlonycku Ha pa3Mep” 3alOJHSIOT 3HAUEHUSMH JOIYCKOB Ha 3ar0TOB-
Ky ¥ IPOMEKYTOUHBIE pa3Mephl COMIACHO CTEMEHU TOYHOCTH 3arOTOBKH M KBAJIUTETA
YCTAHOBJICHHBIX Ha pa3Mep Mo Kaxaoi onepamuu [6], [9].

OcTanbHble 3HAYEHUS TPOMEKYTOUHBIX MPUITYCKOB U Pa3MEPOB 3aHOCST B Ta0-
JIMLLY MTOCJIE PacYETOB.

['padbr mpoMekyTOUHBIX pa3MepoB D min 1 D nay ONIPEACNAIOT U 3aMOTHSIOT OT
OKOHYATEJIbHBIX MPOMEXYTOUHBIX Pa3MEPOB J0 PA3MEPOB 3aTOTOBKH.

Tabnuua 2.4 - Tabnuua pacyeTa NpUITYCKOB, TOMYCKOB M MPOMEKYTOUYHBIX Pa3MEpPOB
M0 TEXHOJIOTUYECKUM OTepanusM (IpuMep 3aroTHEHMS)

Bup 3aroroB-| Tounocts |/Jomyck DJIEMEHTBI ITpomexytou-| [Ipomexy-
KH U TEXHO- | 3aTOTOBKHU Ha MpUMycKa, HBIC pa3Mepbl | TOYHBIC
jJoruueckas | © oopaba- | pazmep MKM 3arOTOBKH, | MPHUITYCKH,

omepaiusi | ThIBaeMOH | 0, MM MM MM
IIOBCPXHO- R, T Po &y D max | D min | Z max | Z min
CTH

3aroToBka -

MpoKaT B 1,80 | 200 | 300 [520,4| - |84,98 | 82,68 -

TokapHas:

- YepHOBas h 12 0,46 60 | 60 |31,2| 450 |81,28|80,28| 3,7 2,4

- YUCTOBAas h8 0,07 30 | 30 - 27 180,12|7998| 1,4 0,3
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Tepmo-
00paboTka

BaJIbHas

nugo- f7 0,03 6 12 - - 799717994 0,15 | 0,04

[TocnenoBaTenbHOCTh pacyeTa IMPUILYCKOB aHAIUTUYCCKUM METONOM IPUBEE-
Ha B [IPUMEPE 5.

IIPUMEP 5

2.3 OIIPEJIEJIEHHUE IIPUITYCKOB HA MEXAHHUYECKYIO
OBPABOTKY

Hcxoonvie oannvle:

Jlemans - kopnyc 714530-0-10-02 ; wumamnosounoe obopyoosanue - ' KM, nacpes
3QA20MOBKU - UHOVKMUBHDBILI.

Hcxoonvie dannvle no oemanu:

Mamepuan - cm. 30; macca oemanu m, =0.62 ke.

Hcxoonvie dannvle s pacuéma:

Macca wmamnosku m, =0.984 ke.; knacc mounocmu uzeomosenenus T4; epynna
cmanu M1; cmenenw croxcnocmu Cl; ucxoonwiti unoexc 12.

Ilpunycku u Ky3HeuHble HANYCKU:

* Ipunycku u donycxku no I'OCT 7505-74,; npunycku na pasmepbi- gbicoma 54-
0.90 mm; Ra=12.5; onuna 84 - 0.10 mm; Ra=12.5; wuupuna 40 - 0.900 mm;
Ra=12.5;.

* JlonoinumenvHovle NpUnycKu, yuumsoléarouwjue: cmeujeHue No8epxXHoOCmu pasb-
éma wmamna 0.7 mm, omxnonenue om niockocmu 0.65 mm.

Pazmepol nokoexu u donycmumvle OmKIOHEHUA!

Paszmepol noxosxu onuna 84, wupuna 40 mm, evicoma 54 mm, donyckaemvie OmKio-
Henus pazmepos 84701, 40 105, 54 0.

Onpeodensiem pacuemuo-aHaiumudecKum memooom npunyck 0as 00pabomxu no-
eepxnocmeti 3, 15, 23, 35. Pacuem svinoansiemesi no I'OCT 7505-89.

Jlns sanoanenusn 2 u 3% epagher ucnonvsyem cnpasounux [6, cmp. 186, m. 12]
u [6, cmp. 190, m. 27].

Jns 3anoanenus 4™ epagput ucnonvsyem [6, cmp. 186, m. 17].

A=Asy+ A5k

20e Asy - omklioHeHue om nepneHouxyasaprocmu , pagroe 0,05 mxm na 1 mm Onunbl
mopuyesoil nogepxnocmu (00 60 mm), mxkm,
Asyc - KpueusHa Ha OnuHe, pagrnoe Asg =AgKy
A =3 mxm [6, cmp. 190, m. 29],
K, - koagppuyuenm ymounenus.
Jna 3anoanenus 5 epaghur ucnonvsyem [6, cmp. 42, m. 13], ons 4° kynaukosozo na-
MPOHA U YCMAHOBKOUL C 8bIBEPKOU - NOSPEUHOCb YCMAHOBKU PABHA !
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&=50 mKm

s 3anonnenust 6+ epagol ucnonvzyem gopmyny 0 pacuéma MUHUMATbHbIX NPU-
NYCKO8 NO Nepexo0am:

2Z i min=2[(Rz+h);+ [N, +&7 ]

Tabnuya 2.5 - Kapma pacuema npunyckog na o6pabomxy u npeoebHulX pazmepos
10 MEXHOI02UYECKUM Nepexooam

Onemenmap-| Dnemenmol npunyckda, . Ipunsmote | Tlonyuen-
Hasl no8epx- MKM S § § (okpyenen- | Hbvie npe-
HOCMb S §§ Hovle) paz- | OenvbHble
oemanu u §J§ °§. 3 o| Mepoi no | npunycku,
MexXHoa02U- § § § g §§ nepexooam, MM
yeckuil LR A N MM
mapuipym ee| Rz h A & dmax dmin 2Zmax | 2Zmin
obpabomxku
1 2 3 4 | 5 6 7 8 9 10 | 11 | 12
Hapyocnan | 160 | 200 {1500] - - 134,862 620 [35525 34,86 - -
nos. 3
[[Imamnoska
M30x1,5
Yeprnosoe 50 50 | 40 | 50 | 3721 |31,141| 250 |3141531,14{4,11| 3,72
mouenue
Yucmosoe 25 25 1 26| O 280 (30,901 39 | 30,9|30,86/0515 0,28
mouenue
Hapyocnas | 160 | 200 {1500] - - 136,871 620 (3749136871 - -
nos. 23
[[Imamnoska
M33x1,5
Yeprnosoe 50 50 40 | 50 | 3721 | 33,15 | 250 | 33,4 | 33,154,0953,721
mouenue
Yucmoesoe 25 25 | 26| O 280 |32,87| 39 |32,9132,87051(0,28
mouenue
Bnympennsis | 160 | 200 | - - - - - - - - -
noes. 33
Cseprenue 50 60 | 1545 50 - 1602 | 210 | 160215813 - -
DISHI] 3 3
Yeprosoe 40 50 | 159 O | 1545, | 1756 | 130 | 17,56/17,438 1,625/1,545
pacmaquea- 8 8 8
Hue
Yucmosoe 20 20 | 76| O 332 | 17,9 | 100 | 18 | 17,9|04620,332
pacmavusa-
Hue
IIposepka pacuema:
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Td,,.. =0,62=22 max - 22 min =(4,11 + 0,51) - ( 3,72 + 0,28) = 0,62
Td,,. =0,62227¢ max - 220 min =(4,095 + 0,515) - (0,28 + 3,721) = 0,609 (uoopermocns

603MOJICHA U3-3A OKPY2NeHUS)

Td, =0,21= 270 max - 220 min =(1,625 + 0,462) -(1,545 + 0,332) = 0,21

3anonusiem 7°° 2pagy ¢ nocreone2o nepexooa.
dmin = gmax'zzmin .
s sanonnenust 8* epaghvr ucnonvzyem [6, cmp. 11, m. 5] u FTOCT 7505-89.
JIns 3anonuenusn 9 epaghvl OKpyensiem pasmepei.
Jlns sanonnenus 107 paghvl om Makcumanbio2o 3Havens Goluumaem OOnycK:
dmin = dmax - 7d
Jns sanoanenus 117 u 12° 2pag naxooum npunycka paznocmuio OUaMempos Ha co-
0mMeemcmayouuLl nepexoo:
2Zmax i= Omin i-Omingi-1) -

2.4.2 Crarucruyeckui (Ta0JIMYHBIN) METO/ ONIPeAe/JIeHUs PUITYCKOB

[Tpu cratuctuyeckoMm (TaOJIMYHOM) METOJAE OIpPEAEICHUS MPOMEKYTOUHBIX
IPUIYCKOB Ha 00pabOTKy MOBEPXHOCTEN 3aroTOBOK IMOJb3YIOTCS TaOJMLIAMH COOT-
BETCTBYIOIIUX CTAaHJIApPTOB, HOPMAaTUBHBIMHU MaTepUalaMU U JaHHBIMU TEXHUYECKUX
CTIPaBOYHHUKOB.

CTaTUCTHYECKUI METOJ OIpeAesieHUs] MPOMEXKYTOUHBIX IPUILYCKOB CpaBHU-
TEJIbHO MPOCT, OJHAKO MPAKTUYECKOE MPUMEHEHUE €ro BBI3BIBAET HEKOTOPOE 3a-
TPYAHEHHE, KOTOpOE€ OOBACHSIETCS TEM, 4YTO TaOJIMLbl HAaXONATCA B pa3HBIX
CIPaBOYHBIX M3JaHUSAX, CTAHAAPTaX OTpaciel W MPeANpUSITHNA, Pa3TUIHBIX MO CO-
JIEep>KaHUIO U TI0 CUCTEME UX MOCTPOCHUSI.

[TpoMexyToUHbIE MPUITYCKH U JOMYCKH IS KKIOW OMepaluyd OMpPEeesioT,
HauMHas OT (PMHUIIHON Orepaly K Ha4aJlbHOM, T.€. B HAIIpaBJIEHUH, 0OPATHOM XO-
JTy TEXHOJIOTMYECKOT0 Mpoiiecca 00pabOTKH 3aroTOBKHU.

Jlnig onpeeneHust MPUIyCKOB TaOJMYHBIM METOJIOM PEKOMEHIYETCS UCIIOJIb30-
BaTh UCTOYHUK [4].

IIPUMEP 6

Huamemp sanuxa no pabouemy uepmedicy oemanu @ 50 h 6 (- 0,019); obwasn
onuna eana no yepmedicy L , = 200 mm,; mamepuan oemanu — cmanv 45 I'OCT 1050
— 74 **: meepoocmv mamepuana no uepmedicy demaru HRC, 54...58; wepoxosa-
mocmub nosepxnocmu demaiu R 5 = 1,25 mxm. Onpedenums cmamucmuieckum me-
MOOOM NPOMEIHCYMOUHBLE NPUNYCKU, OONYCKU U NPeOeibHble paA3mMepbl 3a20MO6KU.

Ilpeosicoe wem evlOpamv u3z madbauy He0OXOOUMble NPUNYCKU, HAMEMUM MEXHO-
JIO2UYECKULL Mapupym 00pabomxu 3a20moeKu:

Onepayus 005. Toxapuas (ueprnosas oopabomka)

Onepayus 010. Toxapuas (uucmosas obpabomxa)
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Onepayus 015. Tepmuueckasn oopabomra, HRC, 54...58
Onepayus 020. becyenmpogoe winughosanue

CozenacHo pekomeHOayusaM, 8 Hayale HA3HA4am NPUnYCKU Ha Wiu@o8aibHy0
onepayuio N0 HOPMAMUBHLIM MAOIUYAM, YUUMbIEAS MEPMUYECKYI0 0O0pabomKy 3a-
eomosxu. Ilpunyck no mabauye na wiaugosanvuyio onepayuio 0,5 mm, oonyck R 6 (-
0, 019). lllepoxosamocms NOBEPXHOCU COOMBEMCMBYem padbouemy uepmedniCcy oe-
manu.

Ilpu 3axanueanuu demaneti, U320MOGIEHHLIX U3 cMaAlel, NO0BEP2AeMbIX 3HAYU-
MeNbHbLIM mepMudeckum oegopmayusm (nanpumep, uz cmaiu 45), npunycku Ha
onepayuio waugosanus credyem yseauvumo na 0,1 mm. Taxum obpazom, npunyck
Ha onepayuio wiaugosanus cocmasum 0,6 Mm ¢ yuemom mepmuieckou 0opabomxu.

Cnedyrowum s3manom onpeoeneHus Npunycka sAensaemcs 4Ucmosdas moKapHasl
obpabomxa. Ilo mabnuye Ha YUCMOBYI0 MOKAPHYIO ONEPayuio NPUnycKk CoOCmagum
0,3 mm, oonyck h 10 (- 0,14), wepoxosamocme nosepxnocmu R 5 = 3,2 mxm.

s uepnosou mokapHou 06pabomku demanu NPUNYCK HA ONEPayuro cocmae-
asiem 1,7 mm, oonyck h 12 (- 0,35). [10]

Ilocne nasnauenuss npomedNCymounsbix NPUNYCKO8 Ha 8ce onepayuu onpeoeisiem
00WULl NPUNYCK HA 0OPAbOMKY 3A20MOBKU MEMOOOM CYMMUPOBAHUSL NPUNYCKO8 HA
Kaxcoyrw onepayuio: 272, =0,6 + 0,3 + 1,7 =2,6 mm.

Onpeodensem MUHUMAILHBIU PACYEMHbLU pazmep 3a20MOBKU:

Ds3=50+26=52,6mm.

Ilpu 8vibope 3a20moBKU 0OLIYHO NPUHUMATOM OAUNCAUWUL RO PA3MEDPY COPMO-
801l npokam no cmanoapmy. B danHom ciyuae gvloupaem 2opaueKkamamnvlii nPoKam
06b1unoi mounocmu B no TOCT 2590 — 71 * ouamempom 53 _5 g"°* mm.

Heticmeumenvhwiti npunyck Ha 06pabomKy, co2iacHo NPUHAMOMY COPMAMEHM)

npokama, cocmasum 27 5 =53 —50 = 3 mm.

#mycx na_3azqmobry dy= 14mm ,

NYCK Na_MOKTENGI0 YEpnolyo L =7 MM

imycn N MOKOpHYW vepm'lim Overn 5 'lanM

flpunycn NG MONADHYR vucmoaym"%Tﬁ MM

'j:ﬂym aa moxapnyw wemodymw By, cr =0, T4mMM
NYCK N8 WAUPODTHIE Ly pn= G0 MM .

Aonyex wa wrupodanve Oy =4

Duin demanu 49901 nm
FJ, demasu 50,0 MM

nocae monapnod ucmodod 508G i
Dimey_N0OCAE IMONGOHOT JUcHIOBOT JUE MM - ’-J

z29=3,0Mm

‘Umin H0Cne monapnod YepnoBod J0, 76 MM

nocAe morapnod Yepneood 30 J0 M ‘ _ -
jfm Jazomodku 320 MM —
Dmgy 3a20modnu 334 MM ' -

—3

Pucynox 2.3 - Ilpumep pacnonoscenus noneti 00nycko8 u npoMedrHCymouHbix
pasmepos 071 onepayuil
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Ilocne onpedenenus npunyckos, 0onycko8 u NPOMe*CYMOUHbIX pa3Mepos pas3-
pabameieaemcs cxema pacnoiloAHCeHUus noetl NPUNYCcKo8, 00NYCKO8 U NPOMeNCYMo -
HbIX pazmepos (puc. 2.3).

2.5 PazmepHbIil aHAJIU3 TEXHOJOTHYECKOro mpoiecca

B 3agaun pazmMepHOro aHaian3a TEXHOJOTHYECKHX MPOIIECCOB BXOIUT OIpee-
JICHUE:
1) TEXHOJIOTHYECKUX Pa3MEPOB U JOMYCKOB Ha HUX JUIS KaXkJI0T0 TEXHOJIOTHYe-
CKOT'O Mepexo/ia;

2) npenesibHbIX OTKJIOHEHHI pa3MepOB MPUITYCKOB U PacyEeT pa3MepoOB 3aroTo-
BOK;

3) naunbosiee palnMOHATBHON MOCIEIOBATEIBLHOCTH OOPAOOTKM OTAENIBHBIX MO-
BEPXHOCTEN JieTanu, o0ecreynBaroeil TpedyeMyro TOYHOCTh Pa3MeEpPOB.

Pemmenne Bcex 3TUX 3a7a4 BO3MOXHO JIUIIb HA OCHOBAHUY BBISIBICHHS U pacye-
Ta TEXHOJIOTHYECKUX Pa3MEpHbIX Iienei. /{1 BhIsIBICHUS TEXHOJOTUYECKUX pa3Mep-
HBIX IIeTe MO MpeABApUTEIHHO Pa3pabOTAHHOMY TEXHOJOTHYECKOMY IPOIECCY
00pabOTKHU 3ar0TOBKM HEOOXOJUMO COCTaBUTh Pa3MEPHYIO CXEeMY Mpoliecca.

PasmepHasi cxema TEXHOJIOTHYECKOTO MPOIIECCa COCTABIACTCS U OPOPMILSIETCS
CJIEYIOIUM 00pa3oM. BeruepunBaeTcst 3CKu3 JeTaly B OJHOW WUIIH IBYX MPOEKIUSX,
B 3aBHCHMOCTH OT ee KoH(puryparuu. /s Tena BpameHust J0CTaTOYHO OJIHOM Mpo-
eKIIUH, TP 3TOM MOXKHO BBIYEPTUTH TOJHKO MOJIOBUHY JIETANU MO OCH CUMMETPHH.
JlJis KOpPIyCHBIX JeTajel MOKeT MoTpeOOoBaThCs ABE WU JJaXKe TPH MPOCKINH B 3a-
BHUCHUMOCTH OT PacIoJIOKEHUs pa3MEPOB JIJTHH.

Hanx getanpio yka3sIBaroTCsl pa3Mephl JJIUH C IOMyCKaMH, 3aJaHHbIe KOHCTPYK-
TopoM. Jlns ynobcTBa cocTaBiIeHUs] pa3MEPHBIX 1LIETEH, KOHCTPYKTOPCKUE pa3Mepbl
0003HauarTCcs OYKBOH A, T1e | — HOPSIIKOBBIA HOMEP KOHCTPYKTOPCKOTO pa3Mepa.
Ha scku3 neranu yca0BHO HaHOCSTCS NPUILYCKU Z 1, TA€ M — HOMEp MOBEPXHOCTH,
K KOTOPOW OTHOCHUTCSI TIPUITYCK. Bce MOBEPXHOCTH A€Talu HyMEPYIOTCS MO MOPSAIKY
ciieBa HampaBo. Eciu B 3a71aun TeXHOIOra HE BXOJUT OIpPEAENICHUE pa3MEpOB 3aro-
TOBOK M OOIIMX MPHUITYCKOB U OH MMEET JIEJI0 YK€ C TOTOBBIMU pa3MepaMH 3aroTo-
BOK, TO HYMEpPYIOTCA TOJbKO T€ IIOBEPXHOCTH, KOTOpbIE OO0pa3yroTcsl IMocie
BBITIOJTHEHUST KaXKJIOTO TEXHOJOTUYECKOTO TMepexoja, a U3 HeoOpabOTaHHBIX HyMe-
pYIOTCS TOJIBKO T€ TIOBEPXHOCTH, KOTOPbIE MCIONb3YIOTCSI B KAYECTBE TEXHOJIOTHYe-
ckuxX 0a3 Ha MepBBIX omnepanusax. Yepe3 HyMepOoBaHHBIE MOBEPXHOCTH TPOBOISTCS
BEepTUKAJIbHBIC TUHUU. [[prMep moCTpoeHus pa3MepHOI CXeMBbI MoKa3aH Ha puc. 2.4
B Ipumepe 7.

Mexny BepTUKAIbHBIMU JIMHUSIMHU, CHU3Y BBEPX, YKA3bIBAIOTCS TEXHOJIOTHYE-
CKHE pa3Mephl, MOJIydaeMble B Pe3yJIbTaTe BHIMOTHEHHSI KaXI0T0 TEXHOJIOTHIECKOTO
nepexojaa. TexHomornueckue pazMepbl 0003HaYar0TCss OykBOU S g, rae R — mopsia-
KOBBII HOMep miepexoaa. Pasmepsl 3arotoBku 0003Ha4ar0TCst OykBoit 3 , r1ie I — mo-
PSAKOBBIA HOMEpP IMOBEPXHOCTH 3aroToBkH. CrpaBa OT pa3MEpHON CXeMbl s
Ka)XIOW OTIepallii COCTABIISIOTCS CXEMbl TEXHOJIOTHYECKUX Pa3MEPHBIX IIETICH.
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Ecnau TexHOIOrMYecKuil pa3Mep COBMANAET ¢ KOHCTPYKTOPCKHUM, TO MOIy4YaeM
JBYX3BEHHYIO Pa3MEpPHYIO L€Ib. 3aMBIKAIOIINE 3BEHbSI HA BCEX CXEMax pPa3MEpHBIX
LEMel 3aKII0YaloTCsl B KBaJpaTHbIE CKOOKHU. BhIsABICHUE pa3MEepHBIX IENEH 1Mo pas-
MEpPHOM CXEME€ HAUYMHAETCA C MOCIEIHEW omepanuu, T.€. MO0 CXeME CBEpXYy BHU3. B
TaKo# >K€ MOCJIEAOBATEILHOCTA MPOU3BOJUTCS M pacyeT pa3MepHbix neneil. [Ipu
TOM HEO0OXOAMMO, YTOOBl B KaKJIOW HOBOW IeMH ObLT HEU3BECTEH TOJBKO OJUH
pasmep.

Ha ocHOBaHMU COCTaBJIIEHHBIX CXEM PAa3MEPHBIX LENEN MPOU3BOIUTCS OIpeie-
JIEHUE TUIIOB COCTAaBJISIIOIIMX 3BEHBEB U COCTABJICHUE UCXOJIHBIX YPABHEHHU, a 3aTeM
UX pacyer.

[TonpoOHast mMeTomMKa pa3MepHOTO aHanwu3a mpuBeaeHa B [11].

[TopsimoK BBIMOJHEHUS PAaBHOMEPHOIO aHaln3a TEXHOJIOTMYECKOrO IpoIecca
nokasaH B [IPUMEPE 7.

IIPUMEP 7
2.4 PABMEPHBIH AHAJIU3 TEXHOJIOTHYECKOT O ITPOIIECCA

Ha pucynxe 2.4 noxazana pazmepuas cxema oemanu.

0
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Pucynox 2.4 Pazmepnas cxema
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Memoo epaghos noxazan na pucynxax 2.5, 2.6, 2.7.
K1

Pucynox 2.7 Cosmewennniii epagh

56



Hasnauenus oonyckos npusedenwvt 6 mabauye 2.6.
Tabnuya 2.6 Haznauenue oonycka

Texn. Oman 06- o koppexmupogku llocne koppexmupog-
pasmep | pabomxu KU
Keaiumem T; Keanu- T;
mem
L1 Hcxoonas | Hlmamnos- | 25("%9)
3a20mo6Ka Ka
L2 Ucxoonas | Imamnos- | 2,2(')
3a20moeKa Ka
L3 1-1i 14 0,74 12 0,30
L4 2-1i 11 0,19
LS 1-u 14 0,52
L6 1-u 14 0,52
L7 1-u1 14 0,52
L8 2-11 11 0,19 10 0,12
L9 2-11 11 0,13
L10 1-u 14 0,52 12 0,21
L11 1-u1 14 0,62 12 0,25

Buissnenue pasmepnuix yeneii nokazano 6 maonuye 2.7.

Tabauya 2.7 Boisisnenue pazmepHulx yeneil

3a- Bepwunwt | Ilocnedos-mv | Ypasnenue pazmep- | Pazmepnas yenw
MbIK. UCXOOHO20 | BepUIUH HOU yenu
36eH0 | epagha NnPoOU3800H020
epaga
K1 10; 110 10; 110 -K1+L8=0 18
(K1
K2 70; 110 70; 10; 110 -K2-1L9+1L8=0 18
9 | [K2]
K3 10; 50 10; 50 -K3+L5=0 5
[K3]
K4  |10;30  |10;70;30 | -K4+16-L10=0 15
L0 | [KA]

IIpooonxcenue mabauyol 2.7
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K5 90; 110 90; 10; 110 -K5-L11+1L8=0 L8
0, [k
Z1 8; 9 8; 112; 9 _Z1+L1-13=0 iy
3 12
Z2 9; 10 9;112; 10 79413-L4=0 13
4, [
Z3 71; 72 71;10; 112; | -73-16+L4-12=0 4
12 2,16, [23
[ [
Z4 111; 112 | 111;71;10; | -74-L7-16+L4=0 14
112 16, L7 , [24]
[ [
Z5 110; 111 | 110;10;71; | -Z5-L8+L6+L7=0 6 , 7
111 B, (29
[
76 70; 71 70; 10; 71 _76-L9+1L6=0 6
9

. (28]
[

IIposepka mexnonocuuecko2o npoyecca
1). Obecneuenue mexHono2uuecKux pasmepos

>
Yenosue Tk _ZTLi ,
20e Ty — 0onyck Ha KOHCMPYKMOPCKUU pasmep;

TLi — Oonyck na nunetinvlid pazmep.
1. TK2>TL8+TL9

0.52>0.19+0.13
0.52>0.32-ycnosue svinoaneno
2. TK4>TL9+TL10
0.36>0.13+0.52

0.36>0.65-ycrnosue ne gvinonneno, 3nauum mpebdyemcs KOppeKmuposka

TL10°=0.21
0.36>0.13+0.21
0.36>0.34-ycrnosue svinoaneno
3. TK5>TL8+TL11
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0.43>0.19+0.62

0.43>0.81-ycnosue ne gvinonnero, 3nauum mpeoyemcs KOppeKmuposKa
TLI1'=0.25

0.43>0.19+0.25

0.43>0.44-ycnosue He 6blnoneHo, 3Havum mpeoyemcs KOppeKmuposxa
TLE =0.12

0.43>0.12+0.25

0.43>0.37-ycnosue svinoaneno

2). llposepka xonebanusi npunycka
Peszynvmamot onpedenenusi npomesicymouHvlx NPUnycKo8 noKa3amusvl 8 maoauye

2.8.
Tabauya 2.8 [Ipomesicymounvle npunycxku Ha oopabomky mopyes
Ipunyck wl, Mm Z min, MM Z max MM Zimax! Zmin Ilpumeuanue
Z, mm
Z1 3,24 1,3 4,54
Z2 0,93 0,45 1,38 1,38/0,45=3,0 | Tpebyemcs
6 KOPPEeKmMupos-
Ka
72’ 0,49 0,45 0,94 0,94/0,45=2,0 | Vcrosue 6vi-
8 NOIHEHO, M.K.
2,08<3,0
Z3 2,91 1,3 4,21
Z4 1,23 0,35 1,58
Z5 1,16 0,9 2,06 2,06/0,9=2,28
Z6 0,65 0,9 1,55 1,55/0,96=1,7
2
Onpeoensiem Konebanue u MaKkCUMaibHoe 3HaAYeHue NPUnycKka
wZ, =Y TL (1)
I'0e wZij —konebanue npunycka;
TL; — 0oonyck Ha nuHeu bl pasmep.
Ziox = Limin + 0L, (2)

10e wZ; —xonebanue npunycka;,
Zimin max — MUHUMAIbHOE U MAKCUMANbHOE 3HAYEHUE [-20 NPUNYCKA

Paccuumvigaem konebanue u maxcumanbHoe 3HaveHue npunycka
1. wZ1=TL1+TL3=2.5+0.74=3.24
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21 pas=Z1pin+ 0Z1=1.3+3.24=4.54

2. wZ2=TL3+TL4=0.74+0.19=0.93

220ma=Z2nin+ ©Z22=0.45+0.93=1.38

TL3'=0.30

wZ2’=TL3'+TL4=0.30+0.19=0.49
22 wax=L2mint 0Z22°=0.45+0.49=0.94
3. wZ3=TL2+TL4+TL6=2.2+0.19+0.52=2.91
Z3max=2Z3mint ©Z23=1.3+2.91=4.21
4. wZ4=TL4+TL6+TL7=0.19+0.52+0.52=1.23
24 a5=Z4nin+ ©Z4=0.35+1.23=1.58
5. wZ5=TL6+TL7+TL8=0.52+0.52+0.12=1.16
Z5max=ZL5min+ ©Z5=0.9+1.16=2.06

6. ©Z6=TL6+TL9=0.52+0.13=0.65

Z6max=206min+ ©Z6=0.9+0.65=1.55

Koncmpyxmopckuii pazmep, obecneuennblii MexHON02UYeCKUM NPOYECCOM
npeocmaeien 6 maoauye 2.9

Tabnuya 2.9 Yuem nonyueHnwvlx 3anaco8 mouyHoCmiu

Koucmpykmopckut paz- | 3anac mounocmu Konempyxmopcxuu pas-

Mep NO Yepmedncy mep obecneuennwviil T.11.
R'1:60_0’74 0,62 K1 ’:60_0,12
K2:30-0,52 0,27 K2 ’:30_0125
K3=20"" 0 K3'=20""%
K4=10"% 0,02 K4'=10"*
K5=]570% 0,06 K5'=15"

Paccuumuleaem oonycka nunetinblx pazmepos

TL8+TL9=0.12+0.13=0.25
TL9+TL10=0.13+0.21=0.34
TL8+TL11=0.12+0.25=0.3

Pacuemul pasmepuvix yeneii npedocmasnenvt 6 maoauye 2.10.
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Tabnuya 2.10 Pacuem pazmepnuuix yenetl

VYpasuenue 3a- Onpeoesie- llops- Lmax | Lmin | Onepayuonnuwiii pas-
MbIKaowe20 Moe 00K mep
36eHa 36€HO0 pacyema
K1=L8 L8 1 60 59.88 | 60,912
K2=L8-L9 L9 3 30.13 (30 |30*""
K3=L5 L5 2 2052 20 | 20"
K4=1L9-L10 L10 4 20 19.79 | 20921
K5=L8-L11 L11 5 44.88 | 44.63 | 45012
Z1=L1-L3 L1 11 67.03 | 64.53 | 65.43 ¢
Z2=1L3-L4 L3 10 63.23 | 62.93 | 63.23 439
Z3=L4-L2-L6 L2 9 29.41 | 27.21 | 28.01 14
Z4=14-L6-L7 L4 8 62.48 | 62.29 | 62.48.5 19
Z5=L6+L7-L8 L7 7 30.39 | 29.87 | 30.395
Z6=L6-L9 L6 6 31.55 | 31.03 | 31.5545,
Pacuem mpempveii pazmepnou yenu.
1. K2’=L8-L9
1.1. 30=60-L9
L9=30
2. BOKZ’:BOLg-HOLg
O:O'HOLQ
HOL9:0

3. HOk,=HO4-BOy
-0.25=-0.12-BO,4
BO,y=0.13

4. T’L9=B0O,¢-HO4=0.13-0=0.13

Pacuem uemeepmoii pazmepnoti yenu.
1. K4’=L9-L10

1.1. 10=30-L10
L10=20

2. BOk,=BO¢-HO\ 4
0.34=0.13-HOy 4
HOL10=-0.21

3. HOk,=HO_4-BO1
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O:O'BOng
BO10=0
4. T JLlO:BC)L]_o'HC)L]_Q:O'('O.21)20.21

Pacuem namoii pazmepnou yenu.
1. K5°=L8-L11

1.1. 15=60-L11
L11=45
2. BOks=BOg-HO1;
0.37=0.-HO_11
HO.1;,=-0.37
3. HOks=HOg-BO, 13
0=-0.12-BO.1;
BO,;;=-0.12
4. T’L11=BOy1;-HO ;3= -0.12-(-0.37)=0.25

Pacuem wecmorii pazmeprou yenu.
1. 26min:LGmin'Lgmax

2.0.9= L6,,-30.13

3. L6min=0.9+30.13=31.03

4.TL6=0.52
L6max=L6min+TL6=31.03+0.52=31.55

Pacuem ceovmoti pazmepnoti yenu.
1. ZSmin:|—6min+|—7min'|—8max

2.0.9=31.03+ L7, -60

3. L7min=0.9+60-31.03=29.87

4. TL7=0.52
L7max=L7min+TL7=29.87+0.52=30.39

Pacuem socvmotu pazmepnoti yenu.
1. Z4min=|—4min'|—6max'|—7max

2. 0.35= L4, -31.55-30.39
3. L41in=0.35+31.55+30.39=62.29
4. TL4=0.19
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L4max=L4min+TL4=62.29+0.19=62.48

Pacuem oesamoii pazmepnou yenu.
1. ngin=L4min'|—2max'|—6max
2.1.3=62.29 - L2 -31.55

3. L27x=62.29-31.55-1.3=29.44

4, TL2=2.2
L2min=L2max-TL2=29.44-2.2=27.24

5.27.24+0.8=28.04
29.44-1.4=28.04

Pacuem oecamoii pazmepnoti yenu.
1. Z2min:|—3min'|—4'max
2. 0.45= L3, -62.48

3. L31in=0.45+62.48=62.93
4.TL3=0.30
L3max=L3min+TL3=62.93+0.30=63.23

Pacuem oounnaoyamoti pazmepnoii yenu.
1. Z:I-minzl—lmin'l—Bmax

2.1.3= L1, -63.23
3. L1in=63.23+1.3=64.53
4, TL1=2.5
L1max=L1min+TL1=64.53+2.5=67.03
5.64.53+0.9=65.43
67.03-1.6=65.43

63



3 PASPABOTKA TEXHOJIOTMYECKHUX ONEPALIUIA

OmnepallOHHYIO TEXHOJIOTHIO pa3padaThIBalOT C YYETOM MecTa KaXkJ10H omepa-
A B MAPUIPYTHOM TEXHOJOTHH. K MOMEHTY MpOEKTUPOBAaHMS KaXKIOW Omlepanuu
U3BECTHO, KaKH€ MOBEPXHOCTH U C KAKOM TOYHOCTHIO ObUIM 00pabOTaHbI Ha Mpe/liie-
CTBYIOIIMX OIEpAIUiX, KAKHE MOBEPXHOCTH U C KaKOW TOYHOCTHIO HYXHO 0Opada-
THIBaTh HA JAHHOW OIEpaLu.

[IpoexTupoBaHue onepaiuil CBA3aHO ¢ pa3pabOTKON X CTPYKTYpBI, C COCTaB-
JICHUEM CXEM HAJIAJI0K, PaC4eTOM HACTPOEYHBIX Pa3MEPOB U OKHUJIAEMON TOYHOCTH
00paboTKH, ¢ HA3HAYECHUEM PEKUMOB 00pabOTKH, ONpeAeIEHUEM HOPMbI BPEMEHH U
COIIOCTAaBJICHUEM €€ C TaKTOM paboThl (B MOTOYHOM Ipou3BojcTBe). Ilpu pacuerax
TOYHOCTH M TPOBEPKE MPOU3BOAUTEILHOCTH MOXET BO3HUKHYTh HEOOXOJIMMOCTH B
HEKOTOPBIX M3MEHEHUAX MapLIPYTHOM TEXHOJOTWH, BEIOOpa 000pyJOBaHUs, COAEP-
YKaHHs ONEPALMU WM YCIOBUM €€ BBIIIOJIHEHHS.

OnepanmoHHasi TEXHOJIOTUS MO3BOJISIET BBLAATh 3aJaHUE HA KOHCTPYMPOBAHUE
CHEUaIbHOr0 00OpYAOBaHMS, CPEACTB MEXaHM3AlMM M aBTOMAaTU3allMi, Ha pa3pa-
OOTKY CpEJCTB TEXHOJIOTMUECKOIO OCHAIIEHUS U METPOJIOTMYECKOTO 00ecreYeHHUsI
mporecca.

IIpoexTupoBanue onepauuy — 3ajJaya MHOIOBApUAHTHASA; BapUAHTHI OLICHUBA-
I0T 10 MPOU3BOJUTEIBHOCTH W CEOECTOMMOCTH, PYKOBOACTBYSICh TEXHUKO—
DKOHOMMYECKUMHU IPUHLUIAMUA [POECKTUPOBAHMSA, UMES B BUIY MAKCUMAJIBHYIO
HSKOHOMMIO BPEMEHU U BBICOKYIO ITPOU3BOIUTEIBHOCTD.

3.1 Pa3paboTKa TeXHOJIOTHYECKHUX MEePeX0/10B M BbINOJHECHHE
ONEePAlMOHHBIX 3CKH30B

OKOHYATENIbHBIN BapUaHT MOCIEI0BATEIIBHOCTH 00pabOTKH, BPEMEHHOM CTPYK-
TypBbl, UCTIOJIB3yEeMOT0 000PY/I0BaHUSI M1 OCHACTKH BBHIOMpPAETCS HA CTaguu GopMUpO-
BaHusi onepanuii. Kak Obuio mokazano [6], [9] sddexTtuBHOCTE 00pabOTKU
MOBBIIIAETCS TPU KOHIIEHTPALIUU TIEPEXO0B B ONEpallUu, MPU UCTOIb30BaHUU MHO-
TOMO3UIIMOHHOTO 000PY/I0BaHUs C BbIJEICHHON 30HOM 3arpy3ku. OaHAKO Ha BBHIOOD
BPEMEHHOW CTPYKTYpHI OINEpaluu, BUAa OOOPYJOBAaHUS U OCHACTKH CYIIECTBEHHO
BITUSICT TUT TIPOU3BOICTRA.

UToOBI pemmuTh MOCTAaBICHHYIO I JAaHHOW MPOIEAyphl 3a7ady B YCIOBHSIX
MOATrOTOBKHY MPOM3BOACTBA, HEOOX0auMa uH(popmalus 00 uMerIieMcs 000py10Ba-
HUU WIH, B KpallHEM clly4ae, 0 BO3MOXKHOCTH €r0 MPUOOPETEeHHS, T.€. HEOOXO0 UM
MacCCHUB, COJIepKaIlIHil CleayIolue CBEACHUS: MOJIeTb CTaHKa, pa3Mephl paboueit 30-
HBI, TEXHOJIOTUYECKHE BO3MOKHOCTH (HAOOp BBHITIOJIHSIEMBIX Ha CTAHKE MEPEXO0B),
nepeyeHb HAMMEHOBAHUM BCTIOMOTATEIbHOTO HHCTPYMEHTA.

[lepBbIM 1mIarom pemieHWs MaHHOW 3a7adyu OyneT pachpeereHue MepexoJioB
Ka)XJIOT0 dTara Mo CTaHKaM, JJIS Yero MEePeXoJibl COMOCTABIISIIOTCS ¢ TEXHOJOTHYE-
CKUMH BO3MOKHOCTSIMUA CTaHKOB, a Ta0apUThl JETaIH - ¢ rabapuTamMu ero pabodero
npocTpaHcTBa. [Ipu 3ToM MOXET oKa3aThCs, YTO OJWH U TOT K€ MEPEXO0J MOXKHO
BBITIOJIHSITh Ha PAa3HBIX CTAHKAX.

64



Crenyronym maromM cCuHTe3a onepanuii OyeT aHajan3 BO3MOXHOCTH COBMeEIIe-
HUS [IEPEX00B, OTOOpPaHHBIX AJI JAHHOTO TUIIOpa3Mepa CTaHKa. JDTOT aHallu3 orpa-
HUYMBACTCSI KAaK TEXHOJIOTMYECKUMHU XapaKTePUCTHKAMU CTaHKa, TakK U
KOHCTpyKUUeHn neranu. Hanpumep, B CTaHKE ¢ peBOJIBBEPHOM IOJIOBKOI HE XBaTaer
THE3Jl IS pa3MEIEHUs BCEX MHCTPYMEHTOB, HEOOXOIUMBIX JIsl BBIITOJHEHUS 3a-
JAHHOTO YHCJla NepexonoB. Minu cpeau oToOpaHHBIX CTaHKOB €CTh Takue (Hampu-
Mep, KpyrionutugoBaabHbIEC), KOTOPhIE HE TMO3BOJSIOT (00BIYHO 3TO HEAIDPEKTUBHO
JUISL CEpUHHOTO MIPOU3BOJICTBA) COBMEIIATh NUIM(POBAHNE HECKOJIBKHX LIEEK PA3HOTO
IMaMeTpa.

C npyroii cTOpoHbI, OTOOpaHHBIE ISl JAHHOI'O CTaHKa MEPEXO0Jbl HE MOIYT,
HanpuMep, ObITh BBITIOJIHEHBI MPU HMCIOIB30BAaHUM OJHOTO KOMILIEKTa 0a3 Wi 3a
OJIMH yCTaHOB. B Takux ciay4asx NPUHUMAETCS OJHO M3 CIEAYIOIIMX albTEpHATUB-
HBIX PEIICHUMN:

- YMEHBIIUTh YUCIIO MEPEXOO0B B ONEpalMH BILUIOTh JO OJAHOIO (TakuMm oOpa-
30M YBEIMYMBACTCS YHCIO ONEpPAaldid, BBHIMOJHSIEMBIX Ha OJHOM U TOM K€
CTaHKe);

- BBINOJHUTh ONEPALHNH 32 HECKOJBKO MOCIIEI0BATEIbHBIX YCTAHOBOB B OJTHOM
paboueii 30HE;

- BBINIOJIHUTH OINEpAlUU MYTEM COBMEIICHHUS B OJHOM paboueil 30HE HECKOJIb-
KUX pa0OyuX MO3ULINN;

- IPUMEHUTH KOMOWHHUPOBAHHBIA HHCTPYMEHT.

Takum o0Opa3zom, mHocie pacCMOTPEHHUs BCEX paHee OTOOpaHHBIX BapHaHTOB
MapuipyTa oOpadOTKH 3ar0TOBKH OYJET MOJIYyYEHO HECKOJIBKO CBA3AHHBIX MEXK]Y CO-
0ol BapHaHTOB CTPYKTyp onepauuil. OkoHUaTeIbHBINA BHIOOP BapuaHTa MOCIIEI0BA-
TETHHOCTU O00paOOTKH, COACpPKAHUS U CTPYKTYP BXOISIIMX B TEXHOJOTUYECKUH
IIpoLieCcC ONepaluil MOKHO OCYIIIECTBUTh HA OCHOBE PE3YyJbTaTOB TEXHUKO — IKOHO-
MUYECKHX PAcu€TOB, KOTOPHIE BBIMOJHAIOTCS B MOCIEAYIOIEH MPOLeaype MPOEKTH-
pOBaHMSL.

Ha cranuu ¢popmupoBaHus onepanuu LUeaecoo0pa3Ho MPeayCMOTPETh BHIOJI-
HEHHUE ONEPALMOHHBIX 3CKU30B. [Ipy BHINOIHEHUHU 3CKHU30B CIEAyeT PYKOBOACTBO-
Batbcst ['OCT 3.1128 — 93 “ OOmue mnpaBuia BBINOJHEHUS TpadUyecKuX
TEXHOJIOTUYECKUX IOKYMEHTORB”.

DCKHU3 ClIeyeT BBINOIHSATD:

- Ha 3arOTOBKH, MIOJIy4aeMble pa3IuYHbBIMU METOJaMu (opMOOOpa30BaHUS;

- Ha JIeTajau, U3rOTOBJIsIEMbIE METOIaMHU (POPMOOOPA30BaAHUS;

- Ha CcOOpOYHbIE €IMHUIIBI U U3JIENHsI, U3TOTOBISIEMbIE (PEMOHTUPYEMBIE) C

OPUMEHEHUEM Pa3IUYHBIX METO/I0B COOPKHU.

[To ycMoTpeHuto pa3paboTuuka JTOKYMEHTOB 3CKH3bI CJIEIYET BBIIIOJHATH HA
NENCTBHUSI, CBA3AHHBIE C PACKPOEM M OTPE3aHUEM 3ar0TOBOK; Ha MPOIECCHl TEPMUYE-
CKOIl 00pabOTKH, UCTIBITAHUN, TEXHUUYECKOTO KOHTPOJIS, YIIaKOBKH, KOHCEPBALUU U
nepemMenieHni, yTUIn3alud 0OTX0A0B MPOU3BOJICTBA, pereHepaly U3IeJIuil U MaTe-
pHAaJIOB.

[Ipy BBIMOJHEHUH SCKU30B HEOOXOJMMO PYKOBOJCTBOBATHCS CIEAYIOIIUMHU
o0IUMHU TPEOOBAHUSIMMU:
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a) Ha 3CKU3ax W300pakeHMs 3ar0TOBOK (J1eTaneil, COOpOYHBIX €ANHUI] U T.II.) B
OCHOBHOM JIOJKHBI OBITH MPECTABICHBI B X pab0UYeM MOJIOKEHUU;

0) 3CKM3BI Ha M300paKCHUST M3ACIUA U UX COCTABHBIC YACTHU CJICITYET BBHITIOJ-
HSITh:

- ¢ cOOII0ICHNEM MaCIITa0a;

- 06e3 cobumoeHuss MaciTada, HO C TPUMEPHBIM BBIIEPKUBAHUEM POMOPIIUI
(rpaduueckux 31EMEHTOB, COCTAaBHBIX YacTeH U T.11.).

B) M300pakeHue u3zeaus (ero COCTaBHOM 4acTH) Ha IMOJIE JOKYMEHTa CIEIyeT
pacrojorath TakuMm 00pa3oM, YTOOBI MOXKHO OBLIO KOMILIEKCHO Pa3MECTUTh
CJIeIYIOLTYI0 MH(OPMAIHUIO:

- pa3Mephl U UX NpeiesIbHbIE OTKIOHECHUS;

- 0003HaYEHUE MIEPOXOBATOCTH;

- 0003HaYECHUS OTIOP, 33KUMOB U YCTAHOBOYHBIX YCTPOWCTB;

- Tomycku (hOPMBI U PACIOJIOKEHUSI TOBEPXHOCTEH;

- TaOJIMIIBI U TEXHUYECKHE TPEOOBaHUS K 3CKU3aM (MIpU HEOOXOIUMOCTH);

- 0003HaUYECHUS MO3UIMN COCTABHBIX YacTeW m3aenus (1 MpoIecCOB U orepa-
uuii cOOpKH, paz0opKu).

[Tpumepsl BBITIOTHEHUS OTIEPAIIMOHHBIX 3CKU30B MPUBEICHBI B IPUIIOKEHUU.

3.2 Pacuer pe:xuMOB pe3aHus

HcxonHbIMU JaHHBIMHU ISl BRIOOpa pallioOHAILHOTO MHCTPYMEHTA U PEKUMOB
pE3aHus SBJISIOTCA:

- OTEepaIMOHHBIN 3cKu3 AeTanu (popMa MOBEPXHOCTH);

- BEJIMYMHA U XapaKTep MPHUITyCKa Ha MEepexojie U rIyOuHa pe3aHus Mo MpoXo-

nam;

- MapKa U MEXaHWYECKHUE CBOMCTBA MaTepruayia JeTalu;

- TpeOOBaHUS K IIEPOXOBATOCTH 0OOPAOOTAHHOM MOBEPXHOCTH;

- TUT 000PYIOBAHMS;

- KOJIMYECTBO ITPOXOJ0B U CPEIHSAA CTOMKOCTh MHCTPYMEHTA Ha MIEPEXO/IE.

OnHOM M3 OCHOBHBIX 3aJ1a4 pacyeTa peKMMOB PE3aHUS SIBISETCS YCTAaHOBIICHUE
CTOMKOCTH MHCTPYMEHTOB, 00€CTICUMBAIOIIEH YIKOHOMUYECKH PEHTA0CTBHBIN PEXXUM
paboThL. [7151 7TOTO CO3/1aHbl HOPMATHUBBI PEXKUMOB PE3aHUS
[12], cnpaBounuku [13], [14], HOMorpammsl u ap. Kak npaBuino, HOpMaTUBBI PEKH-
MOB pacCUMTaHbl J4Jisi cToMKocTH HHCTpyMeHTa T = 30...60 MuH., KOTOpasi CUATAET-
Csl DKOHOMUYECKOW CTOMKOCTBIO TIPH PaboTe Ha CEPUHHO BBITYCKAEMBIX CTaHKaX.
Yarmie Bcero, mpu MoJjib30BaHUM TaKUMHU PEKOMEHJIAIUSIMUA HE YUYUTHIBAIOTCS CIICIIH-
aJIbHBIC TPEOOBAHUSA K OTEpaIliH, PsJl OTPAHUYCHUA — IO PacXOAy MHCTPYMEHTA, 3a-
rpy3Kku o0OpyaOBaHUs, YPOBHIO 3aTpaT u Ap. JlaHHbIe, IpUBEACHHBIE B HOPMATHUBAaX,
PEKOMEHYETCSl YTOUHSATh IPUMEHHUTENBHO K KOHKPETHBIM YCJIOBUSIM MPOU3BOJICTBA.

[TocnenoBaTenbHOCTD NIEUCTBUM MIPU BEIOOPE MHCTPYMEHTA U PEKUMOB PE3aHUS
u3nokeHa B Tabmuie 3.1.
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Tabnuna 3.1 — BeiOop pexxuMoB pe3aHust

Ne IHocexoBaTeIbHOCTH Homep Hcxoanbie 1aHHBIE
ITana onpeeIeHust HCTOYHHKA
peKHMA pe3aHusi

1 2 3 4
Br16op Tuma nHCTpyMEeHTA [14] Xapaktep 00pabOTKH.

1 [15] dopma o0OpabaTeiBacMOM I10-

BEPXHOCTH.
JXKecTKoCTh TEXHOJOTHYECKOM
CHCTEMBI.
Bri6op KOHCTPYKITUH [14] XapakTtep 00padoTKH.
2 KpeTICHUS TIJIACTUHBI [15]
(CMII)

3 Br160p hopmbl rutacTrHbI [15] Xapaktep 00pabOTKH.

4 Bribop reomerpuueckux [14] OO6pabatbiBaeMblii MaTepual.
MapaMeTpoB PEXKylIeH ya- XapakTtep 00padOTKH.

CTH

5 Bribop Mapkm TBepaoro [14] OO6pabaTeiBaeMblii MaTepral.
CILJIaBa Xapaktep 00pabOTKHU.

6 Br16op: [12] OO6pabaTeiBaeMblii MaTepral.
YEpHOBOM IMOJa4Yu U KOP- [13] Benuunna npumycka.
PEKTHPOBKA IO TACHOPTY [14] dopMa MIaCTHHBI.

CTaHKa ['eomeTrpus pexylien 4acTu.
JInnHa pexyien KpOMKH.
[Tactiopr cranka.

YUCTOBOW TOJMAaYul U KOP- [12] [IIepoxoBaTOCTh MOBEPXHOCTH

PEKTUPOBKA I10 IMACIIOPTY [13] (Ra,Ry.

CTaHKa [14] Panuyc mpu BepiinHe ne3Busl.
[Tactiopr cranka.

7 Br16op ckopoctr peszaHus [12] OO0pabaTtbiBaeMblii MaTepral.
U MONIIHOCTH  pE3aHws, [13] Benuunna npumycka.
MPOBEpPKA MOIIHOCTH TI0 [14] XapaxTep MpuIycka.

IIacCIOpPTy CTaHKa [Tonaya. CTOMKOCTS.
[Tacnopt cTaHKa.

8 Pacyer  pexomenayemont | , — 1000-V | Ckopocts pesanus.

YaCTOTHI BpaIllCHUS n-D Pa3meprr oOpabarsiBacMol -
IIMAHACS CTaHKa U KOP- taym (D), (B).

PEKTUPOBKA IO MAaCHOPTY New =N [Tacnopr cranka.

CTaHKa

9 YToYHEHHE CKOPOCTH pe- _n-D-n, -
3aHHA 1O NPUHSATONW wa- | 1000

CTOTE BpalleHus
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‘ MIMMAACTIA CTaHKa ‘ ‘

IIpooonocenue mabauywor 3.1

1 2 3 4
Pacuer nmmmuBl pabodero | L, =L e + | JuHa pesanusd L
10 | xoma cymmopTta +y+ L, |IlongBoa, Bpezanue m mepeber
nrctpymenta (Y + (L son,
Pacuer ocHOBHOrO Bpeme- t= L. JlnmnHa paGodero xoma Cymnmopra
11 | Hu oGpaboTku (mipu pabdo- S, N, Ly x.
T€ C pa3IUYHBIMHU TOJa- [TpunsTas mogaya S, .,
4aMH  OCHOBHOE BpeMs YacroTa BpamieHUs IITAHIEIS
CyMMHpYETCS IO y4acT- cTaHKa Ny, (Mun'")
KaMm)

IIPUMEP 8
3.2 Pacuem pexcumoe pe3anus

2.5.2 Pesrcumnt pezanusa npu ppezeposanuu

I youna gppeszeposanus t u wupuna gpezeposanus B - nowsmusi , cés3ammbvie
C pazmepamu Cios 3a20mMoeKU , cpezaemozo npu gpeseposaruu. Bo eécex suoax
(peseposanusi , 3a uckaouenuem mopyosoco , t onpeoensem npooondxcumens-
HoCcmb Koumakma 3yoa gpeswvi ¢ 3acomoskoti. [llupuna gpezeposanus B onpede-
Jisilem ONumY nie3susi 3yoa gpeswl , yuacmesyrouyio 6 pesanuu. Ilpu mopyosom
@peseposanuu 5mu NOHAMUSA MEHAIOMC MECAMU.

Hcxoonoti senuyunotl nooasu npu 4epHo8oM hpe3eposanuil a611emcs eelu-
YuHa e€ Ha 00uH 3y0 Sz , NPuU YUCMOBOM hpezeposanul - Ha 00UH 060pom hpe3vl
S, no xomopoii 015 danvHelue20 UCNONb308AHUSL BLIYUCAION BETUYUHY NOOAYU
Ha 00uH 3)0.

Ckopocmb pe3anusi - OKpYH#CHAsL CKOPOCMb pe3vl , M/MUH,

__GD'K,
T"t*S’ B'Z"
I nasnas cocmasnarowasn cunvl pe3anus npu ppezeposanuu - okpyscuas cuna, H

IOCPtXSZYBUZKmp
P, = Din"
20e Z- yucno 3ybves ¢hpesnvt ; N - yacmoma spawjenus ghpesvi, 06/MuH.
Kpymsawuti momenm, Hm, na wnunoene
P,D
T 2*100
20e D- ouamemp ¢peswvt, mm.
Mownocms pezanus (3¢ppekmuenas) ,kBm
PV
Ne = T020%60
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2.5.3 Peorcumvol pezanus npu ceepenuu
Ilpu ceeprenuu omseepcmuii 6e3 02paHUUBAOWUX PAKMOpPos 8vibupaem
MAKCUMATILHO OONYCIMUMYIO HOOAyy NO NPOYHOCMU CEEPId.

Ckopocmb pe3anust , M/MUH, npu ceepieHuu
C, DK,
s’
Kpymswuii momenm , Hm, u ocesyro cuny ,H, paccuumuoieaiom no gpopmynam
M,, =10C,,D'S'K, .
P=10C,D'S"K,
Mowmnocms pezanus ,kBm, onpedensiom no gpopmyne
M, .n
c = 79750 '
20e N - wacmoma epawjeHus UHCMpyMeHma, paccuumuoléaemas no opmyne 24.
1000V

n=
D

N,

2.5.4 Pestcumobl pezanus npu pe3bboHape3aHuu
Ckopocmb pe3anusi , M/MUH, RpU HaAPE3aAHUU MempPUYecKol pe3bovl Memuyu-
Kamu
G DK,
s’
Kpymsawuii momenm, Hm, npu napezanuu pe3oool memuuxkamu
M,,=10C,,D'P'K, ,

20e P - wae pe3vbol , Mm;
D - nomunanvuolti ouamemp pe3vool, MM.
Mownocms , kBm, npu napezanuu pe3vObl Memyuxamu
Mn
=375
20e n =1000v/7Dn.
Bce nonyuennvie pescumvt oopabomiu ceedenvt 6 madbauyy 3.2.

Tabauya 3.2 - Pexxnumbl 00pabOTKH € YYETOM JJUMUTUPYIOIINX BETUYNH

Onepayuu tiim, Siim N fim, Viim Pzim, N7,
MM | MM/MUH MUH M/MUH H kBm

010 2,0 21,0 50 104,3 60 0,67

015 6.15 0.035 375 47.13 203.41 5,27

020 3.5 0.1 375 31.41 176.84 4.98

025 2.5 0.1 68 0.94 73.24 0.81

030 0.175 0.1 68 1.07 13.67 0.31
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035 0.5 0.75 14 0.26 53.14 1,97
040 2.0 2.5 63 1.88 47.62 0.92
045 6.0 0.1 68 2.56 104.23 1,09

3.3 HopmupoBaHue onepanui

OcHOBHOE BpeMs 10 KaKIOMY MEepexo Iy onpeesiercs no popmyiie:

(g )i 1y

t
© n-S n-S

, MHH (3.1)

rjae £ - quHa 00paboTKH, MM;

{ 4 - IOTIONIHUTENBHAS JUIMHA HA BPe3aHUe U nepeder HHCTPYMEHTaA, MM;
| — YHCJI0 TPOXO/IOB,;

{ , - pacueTHas JuIMHA 0OPabOTKH, MM.

Pe3ynbraTel pacyeToB OCHOBHOI'O BPEMEHM HENOCPEACTBEHHO 3alIMCHIBAIOTCS B
cooTBeTcTBYIOIMKE rpadsl (3) Tadmuusl 11.

PacueTsl BcriomorarenbHoro BpeMenu (t,) 0 HOPMHPYEMOH OIepalyy PeKo-
MEH/IyeTCs TAKXKE CBECTU B Tabmuiy 11.

ITpu pacuere BpeMeHU Ha OOCIyXHBaHUE PAOOYEro MecTa M OTABIX CIEAyeT
yKa3aTh UCTOYHHK, HA OCHOBAHMWU KOTOPOTO MpUHATA BeaUMuuHa Josed (o,B) (mpo-
LIEHTOB) OT ONEPATUBHOIO BPEMEHH U 3aHECTH BEJIMYMHY HTOTO BPEMEHH B TaOJIUILY

11.

toscr = % -(ty +~t,) ,mMuH (3.2)

[Ipu pacyeTe MOArOTOBUTEIBHO — 3aKIIOYUTEIBHOTO BpeMeHU Ty 3 TaKkKe clie-
JyeT yKa3aThb UCTOYHUK, OTKY/1a B3STbl HOPMBI U NIPUBECTHU pacueT BpeMeHU. Pe3yiib-

TaThl 3aHECTHU B Ta0uy 11.

Tabmuua 11 - CocraBisroniye 3JeMeHThI IITYYHOTO BPEMEHU IPU HOPMUPOBAHUU

onepanun
Ne HanmenoBanue CocTraBasiomuye MTYYHOTO BPEMEHHU, MHUH.

oriepa- orepamnuu to t, tosct Ths T
1007071 OCHOGHOE | 6CNOMO2. | 00Cay- | HOO. 3aK. | wimyy -

JHcue. KO/l

010 ToxapHas 1,13 0,35 0,18 0,09 1,72

020 ToxapHas 0,56 0,32 0,20 0,1 1,18

030 DdpesepHas 0,24 0,18 0,12 0,1 0,64

040 [TpoTtspxHast 0,34 0,03 0,27 0,1 0,74

70




050 |Cmepmmmemas | 214 | 075 | 032 | 018 | 339

Cymmapnoe Bpems oopabotku T = 7,67 MuH.

[ToArOTOBUTENBHO — 3aKIIFOYUTEIIBHOE BpeMs Ha | JieTas:

tm= -I;T , MUH (3.3)

N — KOJIMYECTBO JICTAJICH B MAPTHUHU.
[Ty4HO — KaIbKYJISIIMOHHOE BpEMsI Ha ONEpaIuio:

TwK:-I;T"‘to'*‘te'*'tOECJI,MHH (3.4)

PacueTsl HOpM BpemeHu A (ppe3epHbIX, NUTH(POBAIBHBIX, 3y0000padaThIBato-
IMX U APYTUX ONEpaluii MPOU3BOAUTH B AaHAJIOTUYHON MOCIIEA0BaTeIbHOCTU. Pexo-
MEHyeMble HOpMaTuBHbIE ncTouHuku [16], [17], [18], [19].

[Ipumeuanue:

[Ipu BeIMOMHEHHM KypcoBoro rmpoekrta c ucnosb3zoBanueMm CAIIP TII (KA-
PYC) HopMupoBaHue onepaiuii oCylecTBisieTcsi nporpammoi. Pe3ynbTaThl pacue-
Ta aBTOMaTUYECKU BHOCATCSI B TEXHOJIOTUYECKUE TOKYMEHTBHI.

3.4 Bb10op u onpeesieHue MOTPEOHOI0 KOJIUYECTBA TEXHOJIOTHYECKOr0
00opyaoBaHus

Bri0op cTaHOYHOTO 000pYAOBaHUS SIBISICTCS OJJTHOM M3 BaXKHEWINIMX 3a/1a4 MpU
pa3paboTKe TEXHOJOTUYECKOTO MPOIecca MEXaHWYeCKOM 00paboTKu 3aroToBku. OT
MPaBWJIBHOTO €ro BbIOOpAa 3aBUCUT MPOU3BOJAUTEIHHOCTh HW3TOTOBJICHUS JCTaH,
SKOHOMHOE€ HCIIOJIb30BaHUE MPOU3BOACTBEHHBIX IUIOMIAJEH, MEXaHU3AlMU U aBTO-
MaTHU3alHUKU PYYHOTO TPy, dSJIEKTPOIHEPTUU U B UTOTE CEOECTOUMOCTh HU3JIEIHS.

B 3aBucuMocTu oT oObeMa BBIMyCKa M3JEIHA BHIOMPAIOT CTAHKH IO CTEICHH
CHeNUAIN3aAlUN U BBICOKOM MPOU3BOJUTEIBHOCTH, @ TAaKXKE CTAaHKU C YUCIOBBIM
nporpaMMHbIM yripasienuem (UITY).

BriOop kaxaoro Buja CTaHKa JOJDKEH OBITh AYKOHOMHYECKH OOOCHOBAHHBIM.
[Ipou3BoauTCS pacdeT TEXHUKO—IKOHOMHUYECKOTO CpaBHEHHUS OOpaOOTKMU JTaHHOU
omepalMy Ha pa3HbIX cTaHkax. [Ipu 3a7aHHOM 00bEeMe BBIMYCKa M3JEIUNA HE00XO-
JTUMO TIPUHUMATh Ty MOJIEh CTaHKa, KOTOpasi 00eCIeuynBaeT HAMMEHBIITNE TPYAOBBIC
U MaTepHualibHbIE 3aTpaThl, a TaKKe ce0ecTOMMOCTh 00paboTKH 3aroToBku. [Ipu BbI-
O6ope HeOOXOIUMO JTaTh KPAaTKOE OMMCAHUE MOJIENIel CTAaHKOB, MPUMEHSIEMBIX B TeX-
HOJIOTUYECKOM TpoIllecce, yKa3aTh MPEANOYTEHUE BBIOPAHHOW MOJIEIU CTaHKa I10
CPaBHEHMIO C IPYTUMH aHAJIOTUYHBIMH.
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Xapaktepusys BbIOpAaHHBIE MOJCIH CTaHKA, MOKHO OTPAHHYMBATHCS KPATKOU
UX TEXHUYECKOW XapakTepucTUKou. Eciu BhIOpaHbI CTaHKU CIieUANIbHBIE, arperat-
HBIE U CIICIIMATIM3UPOBAHHBIE, TO CIEAYET OMUCATh UX MPUHIMIUATIBLHYIO CXEMY.

[Tpu BBIOOpE CTAaHOUHOTO 000PYIOBAHMS HEOOXOAUMO YUUTHIBATD:

- XapakTep NpOou3BO/ICTBA;

- METOJIbI IOCTUKEHUS 3a/IaHHOM TOYHOCTHU MTPU 00paboTKe;

- HEOOXOJMMYIO CMEHHYIO (WJIA YaCOBYIO) MPOU3BOUTEIBHOCTD;

- COOTBETCTBUE CTaHKa pa3Mepam JIeTalu;

- MOIIIHOCTh CTaHKa;

- yA0OCTBO yTNpaBlieHUst U 0OCITy>)KMBaHUS CTAHKa;

- BO3MOXHOCTh OCHAIICHHS CTaHKA BBICOKOIPOW3BOIUTEIHLHBIMHU MPHUCIIOCO0-

JICHUSIMU U CPEACTBAMU MEXaHU3AIMU U aBTOMaTU3alIluH;
- KHHEMaTUYEeCKHUE JaHHbIE CTaHKa (1oJa4yu, 4YacToTa BpalleHUs U T.1.).

[Ipu BBIOOpE CTaHOYHOrO 0OOPYIOBaHUSI HEOOXOAMMO YUUTHIBATH COBPEMEH-
HBIE IOCTUKEHUS OTEYECTBEHHOTO CTAHKOCTPOCHHMS.

IIPUMEP 9

3.4 Bvioop u onpedenenue nompeoHo20 KOauuecmea mexHo102udecKozo
000opyoosanus

Onpeoenenue nompednozo Koauvecmea 000py008anus

Kosgpdpuyuenm 3acpysxu cmanka onpeoensiemcs Kak OMHOUEHUE PACUEMHO20
Konu4ecmea cmankos My, 3aHAMbIX HA OAHHOU ONepayuu npoyeccd, K NPUHAMOMY
Yucty cmankog m,.:

Ks=my/m,

B c6010 ouepedsv pacuemrnoe Koruuecmeo CMaHKo8 onpeoenemcs KaKk omuouie-
HUe WmMy4YH020 8peMeHl Ha OAHHOL Onepayuu K makmy 6blnyCcKa.

mp:TMT/tg

Kosgpuyuenm ucnonvzosanus 060pyoosarusi no 0CHOBHOMY 8peMeHU C8UDe-
menbcmayem 0 001e MAUUHHO20 8peMeHU 8 0ouem epemeHu pabomsi cmanka. OH
onpeoensiemcs KaKk OMHoueHue 0CHOBHO20 BPEMEHU K UMYYHOMY:

Ko=to/Tyum.

2oe 1, -ochoenoe 8pems Ha 0opabomky, MuH. ;

Tym. - wumyutoe 8pems Ha 0OPAbOMKY, MUH. .

Kosgpgpuyuenm ucnonvzosanus cmamkos no MOWHOCMuU npudood npeodcmae/isi-
em coOotll omHouleHue HeoOX00UMOU MOWHOCMU HA NPUBOOe CMAHKA K MOWHOCIU
VCMAHOBNIEHHO20 HNeKMPOOBUSAMNEIISL:

K,=Npp/Ner

20e Npp - HeobXx00UMass MOWHOCMb NPUBOOa, KBm. ;

Ncr - MowHocms npueooa cmauxa, kKBm. .
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Buviuucnennvie koagpuyuenmoi 3an102ceHvl npu nOCMpoeHuu epagduros.
Konuuecmeo cmankos na kasxcoou onepayuu ykazauno ¢ mabauye 3.4.

Tabauya 3.4 — Jlannvie no ucnoiv308anuio 060py008aHs.

Onepayuu | 005| 010 | 015 | 020 | 025 | 030 | 035 | 040 | 045 | 050|055 |060

yucno cman- | 1 7 6 3 6 5 4 1 8 1 1 1
KO8

Kosghep. 3a-
epysku cman- | 36,4 | 90,7 | 94,0 {101,0( 89,0 (100,1{100,2|72,4| 99,9 [36,4|80,3| -

Ka

Koagha. uc-

nonvzoeanus | 93,0190,52|88,78| 94,3 | 96,9 {89,9| 91,3 | 79,3|93,48(94,785,3| -

000py00saHus
not,, 6%

Koaghah. uc-
NONb3068AHUS
cmankosno | - | 87,8996 (900|740 (206|920 |764|726| - | - | -

MowHoCmuU
6 %

Bcreocmeue nuzkozo xoagppuyuenma ucnonv3osanus Cmanko8 no MOWHOCMu
npusoda ua 030 onepayuu e3amen cmanka mooeau 26118 ¢ Ner =1,5 kBm na ana-
nozuunwlti cmanok mooenu 2HI10611 ¢ Ner =0,4 kBm . K,,930)=75,5 % .

120
100
80 A
60 A
40 A
20 1

5 10 15 20 25 30 35 40 45 50 55
B Ne Onepayu
Pucynox 3.1 - I'pagpux 3aepy3ku obopyoosanus
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100
90
80
70
60
50
40
30
20
10

5 10 15 20 25 30 35 40 45 50 55

8 Ne Onepapn

Pucynok 3.2- I'paghux ucnonvzosanus 060pyoosanus no 0CHOBHOM) 8peMeHU

100
90 A
80 1
70 1
60 A
50 1
40 1
30 1
20 1
10 A

0 4

10 15 20 25 30 35 40 45

8 NOnepcnpn

Pucynox 3.3 - I paghux ucnonvzosanus 060opyooearus no MOWHoOCmMu

3.5 OdopmileHre TEXHOJOTUYECKON TOKYMEHTAIMH

Pa3paboTaHHbIil TEXHOJIOTHYSCKUN TIPoIiece 0hOPMIIIIOT JTOKYMEHTAIBHO B CO-
otBeTcTBUU ¢ TpedoBanusmu ECT/I. B 3aBucumocT 0T 00bemMa BBITyCKa U3ICIIHMA
TOKYMEHTAITUS KMEET pa3audabie GopMbl. Exo MOTYT OBITH MapIIpyTHas M OTIepaIlu-
OHHAas KapThl, KapTa 3CKU30B U JIp.

HasHadeHne TeXHOIOTHYECKON JOKYMEHTAIIUN 3aKII0YaeTCsl B TOM, YTOOBI J1aTh
MCYEPIBIBAIONIYI0 WHMOPMAIMI0O HMCHOJHUTENSIM O CTPOCHUU TEXHOJIOTHYECKOTO
npoiecca, 000OpYyAOBAaHUM, WHCTPYMEHTaX, pexXUMax OOpaOOTKH, TPYAOEMKOCTU
omepaiuii, pazpsaax padoT U UX pacileHKaX. TexXHOJIOTHYeCKHue KapThl, BEIOMOCTH
OCHACTKH, KOMIJICKTOBOUYHBIE KAPThl U TIP. SIBJISIIOTCSL ONIEPATUBHBIMU JOKYMEHTAMU
B IUIAHUPOBAHUHU U YIIPABJICHUU ITPOU3BOICTBOM.

CocTaB TEXHOJOTMYECKUX JTOKYMEHTOB, MCIIOJIb3YEMBIX B KYPCOBBIX MPOEKTax
npu pa3pabOoTKe TEXHOJOTHYECKOTO MpoIlecca M3TOTOBJICHUS JCTaH, MPUBEICH B
tabmnuite 3.5.
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Tabnuna 3.5 - TexHonornueckne JOKyMEHThI, PEKOMEHAYEMBIE K UCIIOIb30BAHUIO B
KyPCOBBIX IIPOEKTaX MpHU pa3padoTKe TEXHOIOTUYECKUX MPOIECCOB
M3rOTOBJICHUS AETAIIN

Tun Texnono- | OnucaHue TEXHOJOTHYECKOTO Mpoliecca (orneparumn)
IIPOU3BOJCTBA | TMYECKUHI | MapmipyTHOE MapuIpyTHO — OmepanuoHHOE
nporiecc OTepaIOHHOC
1 2 3 4 3)

Enuananoe, Emuanu- | TJLMK* BO,K | TJLKTIT* BO,K
MEJIKOCEpUIHOE HBIN K,KD K, KO TJI, MK*,
TJI, MK*, BO, | BO, KK, KTHU*,
KK, KTH1*, KD | KD
[Tponomxkenne Tadaumpl 3.5
1 2 3 4 5
Cpenne - u TJ, MK*, BO,
KPYITHOCEPU - Ennanu- KK, OK*, KD
HOE HBIN TJI, MK*,BO,
(maccoBoe) KK,
BOIT*,0OK,KD
TJLMK,KTIIT*,B
O,KK, OK, KO
Enunuunoe, Tunoon, | TJI, MK*, | TJII, MK*, BTN, | TJI, MK* BT/,
CEpUIHOE, rpynmno- | BT/, BO, BO,
MacCOBOE BOM BTII*, BO, | KK, KTU*, KO | KK, KTU*, KO
KK, KB TJI, KTTIT*, | TJI, KTTIT*,
BT/, BT/,
BTIT*, BO, KK, | BO, KK, KTI*,
KD KD

Vcnosnvie obo3nauenus:

TJI — tutyneublii uct; MK — Mapuipythas kapra; BO — Benomocts ocHacTku; KK —
KOMIUIEKTOBOYHAs KapTa; KO — kapra sckn3oB; KTH — kapra TeXHOIOTMYECKON UH-
dopmarnu; BT/l — BenomocTs TexHonornyeckux nokymentos; BTII (BTO) — Beno-
MOCTB AeTasiel (COOpPOUYHBIX €UHUIL) K TUTIOBOMY (TPYIIIOBOMY) TEXHOJIOTHYECKOMY
npoueccy (oneparun); KTII — kapTa TeXHOIOrHUECKOTO MpoIecca;

KTTII — xapTa TunoBoro (rpynmnoBoro) texuoioruyeckoro mnpouecca; OK — onepa-
nronHas kaprta; BOII — BeqoMocTh oneparniuii.

Ilpumeuanue:
3BE3/I0YKO OTMEYCHBI IOKYMEHTBI, HEOOXOAMMBIE JIJIs pa3paboTku. OcTaabHbIC 10-
KYMEHTHI BEIOMPAIOTCS TI0 YCMOTPEHUIO pa3paboTImKa.
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OO1ue TpebOBaHUS U PEKOMEHIAINH 10 BBIMTOJIHEHUIO TEKCTOBBIX U rpadude-
CKUX JJOKYMEHTOB paccMoTpeHsl B [20]. IIpumepsl odopMiieHns TEXHOJIOTHUECKUX
JIOKYMEHTOB MPUBEICHBI B MPUIIOKEHUU.
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4 PACYET U TIPOEKTUPOBAHUE CPEJACTB TEXHOJIOI'MYECKO-
I'0 OCHAIIEHUA

4.1 Pa3paboTKa TeXHMYECKHUX 32IaHU HA MPOCKTHUPOBAHHUE CIIENNATIbHBIX
CPeACTB TEXHOJOTHYeCKOT0 OCHAIIEHUSI

Pa3paboTka MapuIpyTHO—ONEPALMOHHOTO WJIM ONEPAllMOHHOTO TEXHOJOrnye-
CKOTO ITPOLIECCa U3TOTOBIICHNUS I€TaIM 3aBEPIIACTCA B KypCOBOM IIPOEKTE pa3padoT-
KoM TexHuuyeckoro 3aganus (T3) Ha NpoeKTHPOBaHUE CTAHOUYHOT'O WM, B OTAEIbHBIX
clly4asiX, KOHTPOJIbHOTO IpucnocoOnenus. [lpu Hanuuum B KypcoBOM MPOEKTE OpHU-
TMHAJIBHBIX pa3pabOTOK CTYJIEHTA [0 TEXHOJIOTMYECKOMY Ipolieccy COOpKU U3Aeus
B KOHCTPYKTOPCKON YacTH MPOEKTUPYETCS COOpOYHOE MPHUCIOCOOIEHUE, UCIBITA-
TEJbHBIN CTEH]I WJIM CPEACTBO aBTOMATHU3AIMM MJIM MEXaHU3ALUU COOPKH.

T3 Ha MPOEKTUPOBAHUE CHELUUAIBHBIX CPEACTB TEXHOJOTHUYECKOIO OCHAICHUS
B KYPCOBOM NPOEKTE pa3pabaThIBAETCsl CTYIEHTOM IO COIVIACOBAHUIO C KOHCYJIbTaH-
ToM B cooTBeTcTBHM ¢ ['OCT 15.001 — 73. Dransl pazpaboTKH 3aAaHUs OJJMHAKOBBI
IpU NPOEKTUPOBAHUM JIFOOBIX CPEACTB TEXHOJIOIMUYECKOIO OCHAIIEHMsS, a COJAepKa-
HUE paboT MO 3TanaM KOHKPETH3UPYETCS MPUMEHHUTEIBHO K YCIOBUSM KYpPCOBOIO
npoekta. Bo Bcex ciydasx KOHCTpYKTOpcKas pa3paboTka JAODKHA ObITh pe3ynbTa-
TOM CaMOCTOSITEJIbHOM TBOpYECKOM paboThl cTyleHTa. [Ipsmoe mepeuepunBaHue
(KomMpoOBaHUE) KOHCTPYKLUUHU MPUCIOCOOJIEHUSI WM IPYroro CpeacTBa TEXHOJIOTH-
YECKOr'0 OCHAILCHUS, UMEIOILIENCS B IUTEPATYPE WM HA MPEANPUATHAX, HEOYCTH-
Mo. B 10 jxe Bpemst HaunHatTh pa3paboTKy T3 U HEMOCPEACTBEHHOE MPOECKTUPOBAHNE
KOHCTPYKIIMU CTYJIEHT JOJDKEH ITOCJE TIIATEIbHOTO M3YyYEHUS! THIOBBIX KOHCTPYK-
LM aHAJIOTMYHOTO HAa3HAYEHUS 10 HAYYHO — TEXHUYECKOW, MAaTEHTHOW JIMTEpaType,
[acropTaM M CTaHAApTaM Ha CPEICTBA TEXHOJIOTMYECKOTO OCHALICHUS, a TaKkKe
UMEIOLICICSl TEXHOJIOTUYECKON OCHACTKU Ha 0a3e MPOXO0XKIEHHS KOHCTPYKTOPCKO —
TEXHOJIOTHYECKOUN MPaKTUKHU.

Tabnuua 4.1 - TexHuueckoe 3aaHue Ha IPOEKTUPOBAHUE CHEIIUATBHOTO MPUCIIO-
coOIeHUs

Paznen Conep:xanue paszaena

HaumenoBanue u | [Ipucnocodnenne s (pe3epoBaHus ma3a Kopiyca craprepa

00acTh MpHUME- mppuHoit 104 o1 03 MM, ry6uHoi 4,7 %5 Mm ma mame 25720

HEHHUS MM (pUC.) Ha TOpU30HTAIbHO — (Ppe3epHOM cTranke 6MSEIT
(omepanus 30).

OcHoBaHue st OmneparmoHHasi KapTa TEXHOJIOTUUECKOTO MPOoIlecca MeXaHude-

pa3paboTKu CKOM 00pabOoTKM KOpIyca cTapTepa
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[Tponomxkenne Tabmuis 4.1

Llens 1 Ha3Ha4Ye-
HUE pa3paboOTKu

[TpoexkTupyemoe npucrnocoOIeHne J0JIKHO 00ECTIEUUTh:

- TOYHYIO YCTAHOBKY M HAJ€KHOE 3aKPEIJICHUE 3arOTOBKH KOPITY-
ca cTaprepa, a TAKXKe IOCTOSHHOE BO BPEMEHU ITOJIOKEHUE 3aro-
TOBKM OTHOCHUTEJIBHO CTOJIA CTAaHKA U PEKYLIEro MHCTPYMEHTA C
LEJIBIO MOTYYEHHs] HEOOXOAMMON TOUHOCTH Pa3MEpOB I1a3a U €ro
ITOJIOKEHUSI OTHOCUTEIIBHO APYTUX ITOBEPXHOCTEN 3arOTOBKH;

- y100CTBO YCTaHOBKH, 3aKPETIJICHUS U CHSTHSI 3aTOTOBKHU;

- BpeMsl YCTaHOBKH 3arOTOBKHM HE TOJKHO npesbimars 0,05 MuH;

- POCT IPOU3BOAUTCIIBHOCTH TPYda Ha IIaHHOﬁ OIICpaly Ha
10...15%

TexHnueckue
(TakTHKO—
TEXHUUYECKHUE) Tpe-
OoBaHMs

Tun npous3BOACTBa — MACCOBBIN; MporpaMma Beimycka — 200 ThIC.
IIT. B TO/I.

OO1muMii BRITYCK 110 HEU3MEHHBIM uepTeskam — 800 ThIC. IIT.

VY cTaHOBOUHBIC U MPUCOCTUHUTEIBHBIE Pa3MePbl MPUCTIOCOOIIE-
HUS JOJDKHBI COOTBETCTBOBATh CTaHAapTy 6MSIT
PerynupoBanue KOHCTPYKIIMU MPUCTIOCOOTIEHUS HE TOMYCKAETCA
Bpewmst 3akperienus 3arotoBku He 6oiee 0,05 muH

VYpoBeHb YHUPUKAIIMY U CTAaHAAPTU3ALMH JAeTaneil mpucrnocoosie-
Hus 70 %.

BxosHbIe 1aHHBIE 0 3ar0TOBKE, MOCTYIIArOIIEH Ha Ppe3ep-
Hy10 onepanuio 30:
HApYXKHBIN AruaMeTp 3aroToBku 149 26 , Ry = 12,5 MkM;
miHa 3arotoBku 210 o4 %2 Mm, 1IEPOXOBATOCTh TOPLIOB 3aro-
TOBKH R, = 6,3 MKM;
mypuHa nasa 4,9" 016 , lIepoxoBaTocTh Ry = 12,5 MkM;
riyouHa naza 2,5" 05 M, IIePOX0BaTOCTh JHA Mma3a R,=12,5
MKM;

nuaMeTp orBepcTHs B 3arotoBke 133 + 0,08 MM, Ry, = 3,2 MkMm;
nmHa nasa 23 2% v

Brixonnsie gannasie onepannu 30:
mupyHa 1asza 1049, 03 MM, Ry = 3,2 MKM;
riy6una masa 4,77 %° mm, R, = 3,2 MM;
JuTiHa masa 257 20 MM;
CMEIICHUE OCH CUMMETPHH I1a3a OTHOCUTEIBLHO OCH HapyKHOH
ITOBEPXHOCTH 3aroToBKH He Oonee 0,2 MM;
OTKJIOHCHHE OT NapaJlJICIbHOCTH HIDKHEH MOBEPXHOCTH T1a3a OT-
HOCHUTEJIBHO 00pasyromieit tuamerpa 149 mm 3arotoBku He O6osee
0,12 mm Ha mmuHe 300 MM.
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[Tponomkenne Tabmuis 4.1

[IpucnocoOnenue oOCTy>KHUBAETCs ONMEPATOPOM 3 —T0 pas-
psana. TexHnueckas XxapakrepucTuka ctanka 6MS811™:
pa3mepnl paboueit moBepxHoctu croja 250 x 1000MmMm;
paccTosiHiE OT ocu mmnuHaesns 10 crona (30...450) mm;
mupuHa T — oOpa3Horo nasa crona ctanka 14 H8 (oaun ma3)
XapakTepHucTUKa pexXyIero HHCTPyMEHTa:
JTMaMeTp TUCKOBOM Mpsmo3yo ¢pesbl Dg= 50 MM, Z = 14,
mmpuHa Gpe3sr 10 g9 MM (TOCT 3755 — 78);
Matepuai ppesst POMS.
Omneparniys BBITIONHSAETCS B OJUH MEPEXO/I.
PexxuMbl pe3anus, ITYyYHOE BpeMs Ha OMEepalfio IPUBEICHBI B
ONEPAMOHHOM KapTe.
Koaddurnuent narpysku Ha nannoi oneparuu Kz;= 0,8

JloxymeHTanus, ECTIIII. [IpaBuna Beioopa TexHojgoruueckoit ocHactku. 'OCT

ucnonb3dyemast mipu | 14.305 — 73.

pazpaboTke ECTIIIL. O6uue npaBwia o0ecrnedeHus: TeXHOJIOTUUHOCTH KOH-
crpykiuit m3aenuit. FOCT 14.201 - 83

JlokyMeHTaIus, [TosicautenpyHas 3amucka (pa3aen — KOHCTPYKTOPCKas 4acTh),

noJUIexalas pas- | YepTex OOIIero BUaa A TEXHUUECKOTr0 IPOeKTa (hpe3epHOro

paboTke MPUCIIOCOOIEHNUS; cCrieUu(pUKas

DKOHOMHUYECKHE OpHEHTUPOBOYHBIA 3KOHOMUYECKUN 3(PPEKT OT NpPUMEHEHUS

IIOKa3aTen cupoekTupoBanHoro npucnocodnenus 1200 p. Cpok oxymaeMo-
CTH 3aTpaT Ha pa3pabOTKy U OCBOCHHE MPOU3BOJCTBA MPOITYKIUN
2 ropa.

T3 Ha mNOpPOEKTUPOBAHHME CPENCTB TEXHOJOIMYECKOIO0 OCHAILEHUs YIOOHO
opopmisaTh o tabnuie 4.1. B xauectBe npumepa B Tabnuue 4.1 npuseneno T3 Ha
MPOCKTUPOBAHUE CIEIUATBLHOTO MTPUCTIOCOOICHUS 11t 00pabOTKH IITTOHOYHOTO Ma3a
B 3arOTOBKE, MOKAa3aHHOW Ha pUCYHKE 4.1.
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Pucynok 4.1 - UepTex 3aroTOBKH KOpITyca CTapTepa MOCie BhIMOIHEHUS
orepanuu Gppe3epoBaHus masa.
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4.2 PacyeTr ¥ NPOEKTHPOBAHUE CTAHOYHBIX PHUCIOCOOICHUI

N3y4uB W3BECTHBIC TEXHUUYECKUE PEIICHUSI U UCXOHBIE TaHHBIC, TPEACTABIICH-
Hble B T3 (Tabu. 4.1) , CTyAGHT IPUCTyHaeT K MPOSKTUPOBAHUIO ITPUCITOCOOICHUS.

Ha sToM 3Tane KypcoBOro mpOEeKTUPOBAHMS MEpe]l CTYACHTOM CTOUT 3ajada —
co3/1aTh pabOTOCIIOCOOHYI0, IKOHOMUYHYIO B M3TOTOBJIEHUM M OTBEYAIOIIYIO BCEM
TpeOOBaHUAM SKCIUTYyaTallMU KOHCTPYKIIUIO MPUCIIOCOOICHUSI.

[IpoexkTrpoBaHre MPHUCIOCOOJICHUS PEKOMEHIYETCSl MPOU3BOIAUTL B IOCIEHO-
BaTEJIbHOCTH, ONPEICNIEMON cClipaBOYHOM U yueOHoM nuTeparypoit [21], [22], [23].

4.2.1 Icku3Has NpopadoTKa KOMIIOHOBKHM KOHCTPYKIUH NMPUCIOCO0ICHUA

[Tpu scku3HOM MPOpPabOTKE KOMIIOHOBKY KOHCTPYKIIMH MIPUCTIOCOOICHUS:

- YCTaHaBJIMBAIOT NPUHAJJICKHOCTh BBIOMPAEMbIX AHAJIOIOB (KOHCTPYKLIMA)
NPUCIOCOOJIEHUN K CUCTEMaM TEXHOJOTMYECKOW OCHACTKU B 3aBHCHMOCTH OT ILIa-
HOBBIX CPOKOB U TPYJOEMKOCTH OCBOEHUS, IPOIOJKUTEIBHOCTH BBIITyCKa U3JIEIUS U
OpraHU3aLMOHHON (DOPMBI IPOU3BOICTBA;

- 000CHOBBIBAIOT BBIOPAHHYIO CUCTEMY TEXHOJIOTMUECKOM OCHACTKHU MO KO3 (-
¢uuueHty 3arpy3ku K3 mpucrnocoOJIeHHs] TaHHOW OmNepaluu, a Ipu HEOOXOIUMO-
CTM  OLICHMBAIOT  3aTpaTbl Ha OCHAIICHUE TEXHOJOTMYECKOW  Omeparuu
COOTBETCTBYIOIIEH CHCTEMOM TEXHOJIOTMYECKONW OCHACTKM HAa aHAJIU3UPYEMbIH Iie-
puon Beimycka uznenusi. Koaduiment 3arpys3ku npucrnocoOaeHus

< - (4.1)

rae N o; - YMCJIO MOBTOPEHUH Omepalnii, COOTBETCTBYIOLIEE Ynciy oOpabdaTbiBae-
MBIX JETaJIed OJHOI0 HAaMMEHOBAHMS B T€UEHUM KaJEHIAPHOIO NEPHOJA Bpe-
MeHH (Mecslia, roja) ;
F. - pacnonaraemsiii GoHI BpeMeHU paOOThl MPUCITOCOOJIEHUS B yKa3aHHBIN
IIEPUOJI BPEMEHH;
t - IITY4YHO — KaJIBbKYJISILITUOHHOE BPEMSI.

Ha ocHoBe yka3zaHHBIX cooOpaxkeHuii crnpaBouHoe npuwioxkenue k ['OCT
14.305 — 73 pexomenmyeTcst onpeaenirs d3PPeKTUBHOCTh MPUMEHEHHS CUCTEM TIPU-
CIOCOOJICHM B 3aBUCUMOCTH OT UX 3arpy3ku, T.e. oT K3 I'paduueckas unrepmnpe-
TaIus 3TOW 3aBUCUMOCTH JlaHa Ha puc. 4.2.

[Ipu pacuerax 3a eAMHUIY 3aTpaT MPUHSTHI 3aTpaThl HA HEPa30OpPHOE CIElu-
anpHOE Tipucnocobnenue (HCII). JlanHbie M0 BceM OCTaJIbHBIM CHCTEMaM MPUBEIC-
Hbl B nossax 3atpaT Ha HCII. IIpu 5TOM NpUHATO NPEaNonoKeHue, 4TO COKpaIleHue
OIEPAIMOHHOTO BPEMEHHM OJMHAKOBO MpU MPUMEHEHHUHU JII00OTO M3 COMOCTaBIIsie-
MBIX MPUCIIOCOOICHU.
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Pucynok 4.2 - I'panunibl peHTa0E€IbHOCTH IPUMEHEHUS PA3IMYHBIX CUCTEM
MPUCIIOCOOIECHUN B 3aBUCUMOCTH OT KO3(PUIIMEHTA 3aTPYy3KU K3 '
T, - nepuoa NpoOU3BOJACTBA U3AETUNA, MECALIBI.

OT0 NMpeAnooKeHNue BEpPHO JUIIb B pelIKUX ciydasx. HepazoopHble criennanb-
HbI€ W YHUBEPCAJIbHO — HaJaJ0YHbIe MPUCIIOCOOJIEHUS rOpa3lo valle CHa0XKatoTCs
OBICTPOICUCTBYIOIIMMHU 3)KUMAaMH U CHJIOBBIMU NPUBOJAMU, YyeM, Hanpumep, Y CIIL.
He Bce cucteMsl JOMyCKaOT YCHEMIHYO PEAM3alUI0 IPUHIIMIIOB MHOTOMECTHOCTH
Y MHOTOMHCTPYMEHTHOCTH MpU 00pabOTKe JaeTaneil.

HeobxoaumMbiM MOMEHTOM 0OOCHOBAaHHOCTH BBIOOpPA MPHUCIIOCOOJICHUS SBIISICT-
Csl YYEeT €ro SKCIUTyaTallMOHHBIX CBOWMCTB M, B YaCTHOCTH, AOCTUraeMoro s¢dexra
COKpalleHus BpeMEeHH Ha o0paboTKy naeraineil. Hemb3s, kpome Toro, 3a0bIBaTh O
HEO0OXOAMMOCTH OBICTPOTO M 3KOHOMHYHOI'O OCHAIIEHUS BHOBb OCBAaWBA€MBIX Ma-
muH. B 3TOM niaHe npeumMyIiecTBa yHU(UUIUPOBAHHONW OCHACTKHU BBISBIISIOTCS MOJI-
HOCTBIO; pa3pabaThIBAIOT HECKOJBKO 3CKU3HBIX BAPUAHTOB OyAylIed KOMIOHOBKH
IPUCTIOCOOIEHUS, aHAIM3UPYIOT UX U C YUETOM PallMOHAJIbHOW KMHEMAaTHYeCKOM U
CWJIOBOM CXE€M MpPHUCHOCOOJEHHUs, yI00CTBa B3aUMHOI'O PACIHOJIOKEHUSI €r0 OCHOB-
HBIX Y3JI0B U J€TaJlel, HAKOIIJIEHHOI'O ONBITA IPOMBIIIJIEHHOCTH IPUMEHSIOT ONTH-
MaJbHBIN BapuaHT. BbIOOp TUIIOBON KOMIIOHOBKH MPUCIIOCOOIEHUS Il KOHKPETHOU
TEXHOJIOTMYECKON onepanuu (MMpOTOTHIA) MOYKET IPOU3BOAUTHCS C UCIIOIb30BaHU-
eM OBM unu CAIIP npucnoco6ieHuit, mo3BOJSIONIUX OCYIIECTBUTH TaKKe U MPO-
eKTUpOBaHUE KOMIIOHOBKH Tpucniocoonenus cucrembl Y CII, YHIT u CPII. Umenno
Ha 3TOM JTalle JOJDKHBI B MAKCHUMAJIbHOM CTENEHU NPOSBUTHCS TBOpYECKAs MHULIAA-
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THUBa CTYJEHTA, €r0 CIOCOOHOCTh W YMEHHE NMPUHHUMATH MPABUJIbHbIE UHXKEHEPHBIC
pELICHNUS.

DCKU3HBIM BapHAHT IPUCIIOCOOTIEHUS TOJKEH OBITH COINIACOBAH C PYKOBOJIUTE-
JIEM MPOEKTa WK paOOTHUKAMU IPOU3BOJICTBA, ISl KOTOPOTO BBIIOJIHAETCS IIPOEKT.

Ha ocHOBe NMpuHATON KOMIOHOBKH pa3padarsiBatoT U NpuBOAAT B [13 nmpuHIu-
NUAIBHYIO PACUETHYIO CXEMY IpUCHOco0eHus (puc. 4.3), yYUTHIBAIOILYIO TUII, YHC-
JO W pa3Mepbl YCTAaHOBOYHBIX M 3a)KUMHBIX YCTPOWCTB, BHUJ MU KOHCTPYKIHUIO
HAIPABJIAIOIINX JIEMEHTOB, YUCJIO OJHOBPEMEHHO YCTaHABIMBAEMBIX B IIPUCIIOCO0-
JIEHHE 3arOTOBOK, CIIOCOO YCTAaHOBKM M 3aKpEIUICHMs MPUCIOCOOJIEHUS Ha CTaHKE,
TEXHUKY yJIaJ€HUs] CTPYKKHU U YCJIOBMs O€30IacHOW HKCIUIyaTaluu Mpucrocoosie-
HUSL.
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Pucynok 4.3 - [lpuHiunuanbHas pacueTHasi cXxeMa MpUCIocoOIeHus s
dbpe3epoBaHus maza

4.2.2 Pacyer npucnocod1eHus

Pacuet npucnoco0ieHust IpoU3BOAUTCS B CIEAYIOLIEH MOCIIEI0BATEILHOCTH.
4.2.2.1 Pac4yeT COCTABJAKIIMNX CHJI Pe3aHUA

Pacyer cocTaBisomUX CUJI pe3aHUs M0 BEJIMYMHE W HANPABICHUIO HEOOXOAUM

JUUISL COCTABJICHUS CXEMbI 38)KMMHOTO YCTPONCTBA, MOATOMY SIBJIAETCA OJHUM M3 OT-
BETCTBEHHBIX 3TANOB MPOCKTUPOBAHUS mpucmnocodnenus. Ha aToMm aTamne paccuuThi-
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BAarOT COCTABJIOIINUEC CUJIBI PC3aHUs, YTOUHAKOT UX HAIIPABJIICHUC W TOYKHU IIPUIIOKC-
HUA Ha pvaeTHOﬁ CXCMC HpI/ICHOCO6J'I€HI/I$I.

4.2.2.2 PacyeT CHJIBI 325KMMA

CornacHO MPUHATOMN pacYETHON CXEME PACCUUTHIBAIOT CHITY 3a)KHUMa, YUUTHIBas
IpU 3TOM, €ClIM HE0OXOJIMMO, MAacCy 3arOTOBKHU U COCTABJIAIOIINE CUJIbI PE3aHUS.
Pacuetnsie akTopsl (KOAPGUIIMEHTHI TPEHUS, )KECTKOCTH 3a)KUMHOTO yCTPOMCTBA U
YCTaHOBOYHBIX 3JIEMEHTOB, KO3()(PUIMEHT 3amaca) NPUHUMAIOTCS WM PacCUUTHIBA-

I0TC 110 CITpaBOYHOM uTeparype [21], [22].

4.2.2.3 PacueTt 10nycTUMOM MOTPEIHOCTH YCTAHOBKH 3ar0TOBKM B NPH-
CIOCOo0JIeHUH

4.2.2.4 PacyeT MeXaHM3MOB 32;KUMA M CUJIOBOI0 NPUBOA
[To HalifeHHOW cuJjie 3a)KMMa B 3aBUCHUMOCTH OT KOHCTPYKIIMH 3arOTOBKHU, BUJIA
0o00Opy/IOBaHUS M THIIa TPOU3BOJICTBA BHIOMPAIOT 3KUMHBIC MEXaHU3MBl U PacCUH-

TBIBAIOT IMApaMCTPbl CUJIOBOI'O ITPHUBO/IA.

4.2.2.5 Pacyer (pakTH4eCKOM MOTPEIIHOCTH YCTAHOBKY 3arOTOBKHU B NIPH-
CII0CO0JICHNH

4.2.2.6 PacyeT TOYHOCTH NPHUCIIOCOOJICHUS

Ha »3ToM sTame mpou3BOAST pacyeThl TOYHOCTH MPHUCTIOCOOJIEHUSI, 0OOCHOBHI-
BAIOIIME TEXHUYECKUE TPEOOBAHUS K €r0 U3TOTOBJICHUIO.

4.2.2.7 PacyeT Ha MPOYHOCTH OT/IEJIbHBIX 3JIEMEHTOB MPUCIOCO0ICHUSA

[Ipon3BOIAT pacdyeT HAa MPOYHOCTb U KECTKOCTh KOHCTPYKTHMBHBIX JJIEMEHTOB
MPUCIIOCOOIEHHS, a TAKKE TPU HEOOXOIUMOCTH KUHEMATUUECKUI pacyer.

4.2.2.8 PacyeT TEXHHKO—KOHOMHMYECKOM 11eJ1eCO000Pa3HOCTH IPUMEHEHUS
NPUCIOCO0IeHUSs

Ha 3aki1t04nTenbHOM 3Tare BBIMOJHSIOT PacyeT TEXHUKO—KOHOMHYECKOM Iie-
J€CO00pPa3HOCTH MPUMEHEHHUS CIIPOEKTUPOBAHHOTO MTPUCTIOCOOICHUS.

4.2.3 PazpaboTka yepTexa 0011€ero BUAa NPUCIIOCOOIeHUA

[Ipu odopmieHnn rpapuyecKoll 4acTh TMPOEKTA BBIMOJIHSIIOTCS CIEAYIONINE
JTaIlbl:
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- COTJIACHO MPUHIUITUAIBHON pPACUETHON CXeMe BBIYEPUYUBAIOT KOHTYp oOpabda-
ThIBaeMOM 3arotoBku (M1:1) B HE0OOXOAMMOM KOJIMYECTBE MPOEKIUN, pACIIOIO0KEH-
HBIX Ha PACCTOSHUHM, JOCTaTOYHOM JUISl JAJbHEUIIET0 HAHECEHUs JeTaliei
npucnocoOieHusi. KoHtyp oOpabarbiBaeMOl 3aroTOBKH BBIUEPUYMBAIOT IITPUX —
MYHKTUPHOW JMHUEH (IOMYyCKAeTCsl BBINMOIHATH, CHHHM KapaHJANIoM), 3aroTOBKA
CUMTAETCS] YCIOBHO MPO3pauHoi. YepTex 3aroTOBKUA HA TJIaBHOM BHJIE JIOJKEH CO-
OTBETCTBOBATh paboueMy MOJOKEHUIO 3arOTOBKH MIPU 00pabOTKE Ha CTAaHKE,

- BBIUEPUYMBAIOT KOHTYP BBHIOPAHHBIX YCTAHOBOYHBIX JIEMEHTOB MPHUCIIOCO0IIE-
HUs (MITBIPH, TUTAHKW, TAJIBIBI, MPU3MBI, OMPaBKU U T.I.). [Ipu pasmerieHnu omnop
CJIelyeT YYUTHIBATh MPUHATYIO CXeMy 0a3upOBaHUs 3arOoTOBKU, HAIpaBJiICHUE JEil-
CTBUS CHJI PE3aHUS U 3aKMMa; ICUCTBYIOINE CTAaHAAPTH HA JCTAIM U Y3JIbI CTAHOY-
HBIX MIPUCIIOCOOICHU;

- BBIUEPYHMBAIOT KOHTYPHI 3A)KUMHOTO YCTPOMCTBA C YYETOM BBIOPAHHOTO THIIA
MPUCTIOCOOJICHUS;

- BBIYEPUYHMBAIOT HAMPABISIOUIUE JIETAIN MPUCIIOCOOIEHUS, ONPEISISIONINE TO-
JIO’KEHHE PEXKYIIEro MHCTPYMEHTA (KOHAYKTOPHBIE BTYJIKH, YCTAHOBBI);

- BRIOMPAIOT MO CTaHIapTaM U BBIUCPUYMBAIOT KOHTYPHI BCIIOMOTATEILHBIX JIeTa-
Jell 1 MEXaHU3MOB MPUCTIOCOOIEHUH (KpaHbl, BHITAIKUBATEIH U T.I1.);

- HaHOCSIT KOHTYPBl KOpITyca MpHUCIIOCOOIeHHs, 00BEINHAS B OHO 1IEJI0e BCE
AJIIEMEHTHI MPUCTOCOOIEHUS, UCIIONB3Ys MPU STOM MO BO3MOXKHOCTH CTaHAApTHbHIC
(OpMBI 3arOTOBOK KOPITYCOB;

- BBIYEPUYUBAIOT OCTAJIbHBIC MPOCKIIMH MPUCIOCOOJICHUSI U OIMPENENsIoT Mpa-
BUJIBHOCTH PACIOJIOKEHUSI BCEX JIEMEHTOB U MEXaHU3MOB MPUCIIOCOOJICHHS C yUe-
TOM yH00CTBa €ro cOOpKH U pa30OpPKH, PEMOHTA, YCTAHOBKU M CHATHUS 3arOTOBKH,
yIaJICHUS CTPY>KKH, yIpaBiIeHUs U KOHTpoJis. Oco0oe BHUMAaHHE YICISIOT BOIPO-
caM TEeXHUKH 0€30MacHOCTH MPU OOCITYKMBAHUH MPUCIOCOOJIEHUS, a TaKKe TpeOo-
BaHMSIM TEXHHUUECKOM ICTETHKH;

- BBIYEPUMBAIOT HEOOXOJAMMBIE MPOEKIIMHU PA3pE30B M CEUCHUM, TOSCHSIIOMINX
KOHCTPYKITUIO MPUCTTOCOOJICHUS;

- TIPOCTABJISIIOT pa3MeEPhl, IOMYCKU M TTOCAJAKNA HAa OCHOBHBIE COTIPSHKCHUS JleTa-
JeH, ompenensione TOYHOCTh 00pabOTKH, HallaJouHble pa3Mephl, a Takxke rada-
pUTHBIC, KOHTPOJIbHBIE U KOOPAMHHUPYIOIIME pa3Mepbl C OTKIOHEHUSIMU,
XapaKTEPU3YIONIUMH PACCTOSTHUE MEXIY OCAMH KOHIYKTOPHBIX BTYJIOK, MAJIbIICB
T.J.;

- B cootrBeTcTBUM ¢ ECKJI cocraBisitoT cnenudukaiuio aeraiei npucrnocoodlie-
HUS, HaJl IITAMIIOM YEPTEKa 3aMUChIBAIOT TEXHUUYECKYIO XapaKTePUCTUKY U TEXHHU-
yecKue TpeOOBaHWS Ha M3TOTOBIICHWE, SKCILTyaTalldio U COOPKY MPUCIIOCOOICHHUS,
OTIPEIEISAIOT YPOBEHb YHUDUKAIIUN TPUCTIOCOOTICHUS.

[Ipu BBIOOpPE M KOHCTPYMPOBAHUHM JICTANICH U Y3JIOB MPUCITOCOOJICHUS CTPEMSIT-
Cs K IMOJIYYEHHUIO JTIOCTATOYHO ITPOYHOM M KECTKOM KOHCTPYKUMH IIPU HAUMEHBIIEH
Macce U pa3mepax. BaxkHo, 9TOOBI KaXKaas eTanb CIPOSKTUPOBAHHOTO TIPHUCIIOCO0-
JieHus OblJIa TEXHOJOTUYHA ISt 00pabOTKH, a MPUCIIOCOOIEHNE — I COOPKH.

Pa3paboTka KOHCTPYKIIMH MPHUCIIOCOOJICHUS 3aKaHUMBACTCS TEXHUKO— JKOHO-
MUYECKHM 00OCHOBAHUEM 11€7IECO00PA3HOCTH CITPOCKTUPOBAHHOTO MPUCTIOCOOTIEHUS
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U 0(OpMIIEHUEM COOTBETCTBYIOLIETO pasaena [13 ¢ onucanueM ycTpoicTBa U NpUH-
uIa padoThl MPUCIIOCOOJICHUS C YKAa3aHUEM MO3ULIMK 10 yepTexy. Crnennudukainio
MPUCIIOCOOIEHUS MOMENIAIOT B puiioxkenuu k [13.

[Tpumep odopmieHus: dyeprexa oOUIETO BUIA MPUCIOCOONCHUS ISl pe3epo-
BaHMs I1a3a B KOpIyce cTaprepa npuBeleH Ha puc. 4.4. TexHuyeckoe 3aJaHue Ha
JTAHHOE MPUCTIOCOOJICHHE MPEICTaBIeHO B TabI. 4.1.
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Pucynok 4.4 - O6muii Bua npucrtocoOiieHus 1 ppe3epoBaHus Mmas3a
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4.3 Cneunduyeckue 0COOEHHOCTH MPOEKTUPOBAHUS CTAHOYHBIX
NMPHUCIIOCO0IeHUi

PaccmoTpeHHas MeETOJIMKa TPOEKTUPOBAHUS  CTAHOYHBIX MPHUCIOCOOICHUN
NpUMEHUMA U JJIs JIPYTUX CUCTEM YCTAaHOBOUYHO—3KMMHBIX IMPHUCIIOCOOJIECHUN C
y4eToM crenupuyecKnx TPeOOBaHUM, MPEABSIBISIEMBIX K MPUCIOCOOJICHUSM TOU
WJIM UHOW CHCTEMBI.

Crnennduka MPOSKTUPOBAHUS MPUCITOCOOICHUN JISI aBTOMATHYECKUX JTMHUN
u3JI0KeHa B pabortax [25], a 0cOOEHHOCTH MPOEKTUPOBAHUS MTPUCITIOCOOTIEHUHN arpe-
raTHBIX CTAHKOB B pabotax [26], [5].

Ha crankax ¢ YIIY, kxak npaBuiio, IpUMEHSIOT II€pEeHAIaXKUBAEMbIE IIPUCIIO-
cOOJICHUS: YHUBEPCAIbHBIC, YHHUBEPCATLHO—COOPHBIC, CIEIUATU3UPOBAHHBIC W, B
UCKIIIOUUTENbHBIX CITydasX, CHElUaIbHbIC YIPOIIECHHbIE MPUCIOCOOJIEHUS, B TOM
yucie joxeMeHTbl. Hanboiee yacto mpucnocoOneHus st 00pabOTKH Ha CBEPIINIIb-
HBIX, (pe3epHBIX, pacTOYHBIX cTaHkax ¢ YIIY KOMIIOHYIOT U3 2JEMEHTOB YHUBED-
canbHO—CcOOpHBIX npucnocooneHuit (YCII) ¢ ocHaleHueM ux MEXaHU3UPOBAHHBIMU
3KUMHBIMH ycTpoiicTBamMu. Crienuduka MpOeKTHUPOBAHUS MPUCITOCOOIECHUN ISt
crankoB ¢ UITY onwmcana B padorax [27], [28], [29].

Kpome crenuanbHbIX M CHEIUATU3UPOBAHHBIX CTAHOYHBIX MPHUCIOCOOICHUN
MPEIMETOM MPOCKTUPOBAHUS MOKET OBITh MPOPAOOTKa KOMIIOHOBOK U OOOCHOBaHUE
ONTUMAJIbHOW KOMIIOHOBKH YHUBEPCAJILHO — COOPHOTO PUCTIOCOOTICHUSI.

B I'TIC B HacTosimiee BpeMs 4acTO MCIIOJB3YIOT TEXHOJOTHYECKYIK) OCHACTKY,
KOTOPYIO IpUMEHSIOT Ha ctankax ¢ YITY. Ognako nis mosbimienust rudkoctu I'TIC
13 MHOTOIIETIEBBIX CTAHKOB PEKOMEHYETCSl IPUMEHSITh arperaTupOBaHHBIE MOTYJIb-
HbIe OBICTpOIEpEHaIaKUBAEMbIE TPUCIIOCOOTICHUS, KOMIIOHYEMbIe W3 YHUDHUIPO-
BaHHBIX CMEHHBIX YCTAHOBOUHBIX U 3aKMMHBIX JIEMEHTOB Ha 0a30BBIX arperarax —
mmTax (manerax) , T.e. yHUBepcalbHO — Hananouynble (YHII) nwin yHuBepcanbHO —
coopubie npucnocodnenus (YCII) [28]. Ha ycTtaHOBOUHOM MOBEPXHOCTU MAJIET BhI-
noyHsIoT T — oOpa3Hble ma3bl, CETKY Ma30B WU CTYNEHUYAThIX OTBEPCTUM (BEpXHSA
4acTh — HUWIMHApPUYECKas (TocanovHas), a HUWKHAS — pe3b0oBasi), B KOTOPBIX yCTa-
HABJIMBAIOT M 3aKPEIUISIOT 0a30Bble W 3KUMHBIC YacTu TpucnocobieHus. Kpome
TOr0, Ha MajieTaxX BHIMOJHAIOT YHUPUIIUPOBAHHBIE MeCTa (CIeHaIbHBIE PhIM — 0O0JI-
ThI) JIJIs1 YCTAaHOBKHU M ChEMa IMaJieT 3aXBaTHBIM YCTPOHUCTBOM poOOTa.

JInst 6a3upoBaHus PUCTIOCOOIEHUI, HE KOMIIOHYEMBIX Ha MajieTax, a yCTaHaB-
JIMBAEMbIX HAa HUX, Ha MaJeTax BBINOJHAIOT LIEHTPAJIbHbIE OTBEPCTHUS WA KE Ha
TOPIIOBBIX MOBEPXHOCTAX MAJET MPUKPEIUISIOT YIIOPHBIE TUIAHKH, 00SCIICUUBAIOIINE
TOYHYIO OPHUEHTAIIMIO MPUCIIOCOOJIEHUS WM 3arOTOBKHU (C MOMOIIBIO MEPHBIX TUTH-
TOK) ¢ 0OasupoBaHueM B “ koopauHatHbii yron” [30]. IlpumeHeHue CIyTHUKOB
00ecCIeunBaeT BHICOKYIO YHHUBEPCAIHHOCTh BCIIEJCTBUE MOCTOSIHCTBA MX 0OazupoBa-
HUsI, GUKCALMM U 3aKKMMa JJIsl BCE HOMEHKJIATyphl 3arOTOBOK, 00padaThiBaeMbIX Ha
crankax ¢ UITY, ruOkux mpou3BOACTBEHHBIX MOJYJISIX WM THOKUX aBTOMAaTHU3UPO-
BaHHBIX y4acTKaXx.

OpHako mpu 3TOM JOJDKHA OBITH 0OECIeueHa BBICOKAsST TOYHOCTh YCTAHOBKHU
CIyTHUKA Ha CTOJIE CTaHKa, a CaMOM 3arOTOBKU — B MPHUCIIOCOOJIEHNUH, YCTaHABIIBA-
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€MOM WJIM KOMIIOHYEMOM Ha CIYTHUKE JJIS UCKIIFOUCHHS] aBTOMATHYECKOW BBIBEPKHU
ee MOJIOKEHUS TIOCPEACTBOM KOHTPOIBHBIX M MH()OPMAIIMOHHBIX JAaTYNKOB.

CrienrasibHBIE MPUCTIOCOOJICHUSI, B TOM YHCIIE TTepeHaIaKUBAEMbIEe CO CMEHHBI-
MU Oa3upyromMMH Hajaakamu, npumeHsaTs B [TIC B Menko — u cpenHecepuitHOM
MPOU3BOACTBE IIEIECO00PA3HO JIUIIH TTPU 00pabOTKE 3arOTOBOK OOJIBIIUMHU MTAPTH-
SIMH, KOT/Ia CTOUMOCTb TMPUCIIOCOOICHHSI, PUXOAIIasICs Ha 00paboTKy OJTHOM 3aro-
TOBKH, Oy/IeT MUHIMAJIBHOU.

4.4 IlpuMep NPOEKTUPOBAHUS CTAHOYHOTO MPUCIIOCOOTEHUS

MeToauKy COCTaBJICHHSI PAaCUETHOW CXEMbl MPUCIIOCOOJICHUS] U ONpeeTeHus
CHJI 3a)XMMa PAacCMOTPUM Ha TMpHUMeEpEe MPUCIOCOONCHUS A (Ppe3epoBaHuUs Masza
(puc. 4.1).

Hcxonauble qaHHBIC JJIs pacueTa NPUBECHbBl B TEXHUYECKOM 3a/IaHUU Ha MpPOo-
CKTHUPOBAHKE 3TOTO IpucnocodaeHus (tadi. 4.1).

Ha ocHoBe aHanu3a cXeMbl YCTAaHOBKHM 3arOTOBKM M 3CKU3HOM MPOpabOTKU
KOMITOHOBKHM KOHCTPYKIIMHM MPUCTIOCOOJICHHS (TIEPBBIMA ATal MPOEKTUPOBAHUS) pa3-
pabaThIBAIOT MPUHIUIHAIBHYIO PacUETHYIO cXeMy mpucnocobsienus (puc. 4.3).

[Ipu 06paboTKe 3arOTOBKH, YCTAHOBJICHHOW HA JJIMHHYIO MPU3MY C yIIOPOM B
TOpEL, MO ACHCTBUEM COCTABIISIONINX CHUIIbI pe3aHust Pz u Py BO3MOXHBI /IBa CIy-
yas:

1. CoBur 3aroTOBKH MOJ IEUCTBHEM CUJIBI P7 , KOTOPBIA NMPEIOTBPAIIAECTCS CH-

JaMU TPEHHMsI, BOSHUKAIONIMMHU B MECTaX KOHTAKTa 3arOTOBKU C OOKOBBIMU TO-

BepxHOCTsIMH pu3MBI (T - Ty u npuxBatamu (75, Ts).

2. OTphIB (OMPOKHUIBIBAHKE) 3aTOTOBKU O JeicTBUeM cull Pz u Py (Wiaum Mo-

MEHTa pe3aHusi) MpeaynpexkaaeTcs cuion 3akuma Q , paBHOMEpPHO pacripee-

JICHHOM Ha JIBa IPUXBaTa.

PaccunraB st 0oOoux ciydaeB 3Hau€HHE CHIIBI 3akuma Q , BEIOMparoT 00Ib-
1iee ¥ MPUHUMAIOT €0 32 PACYETHYIO BEJTMYMHY HEOOXOUMOM 32)KUMHOMN CHUITBI.

Huxe mpuBelieH pacdeT CUJIbI 3aKMMa U CUJIOBOTO MPUBOJA MPHUCIIOCOOTICHUS
s 1-ro cioydast.

JlonmycTrM, Macca 3aroTOBKM HE3HAYUTENbHA.

COOTBETCTBEHHO 3TOMY YCIIOBHIO MOXHO 3anucath (puc. 4.3)

P, <Ti+ T+ T+ T)+ T5+ Tg (4.2)
Onpenenum CUIIbI TPCHUS:
T=Ty=T,=T,=Nf, = 2 12 4.3
PTIET ST TN T Assinal 2 (4-3)
Q-f
Ti=To= 5" (4.4)
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Brens xoaddunmeHT 3amnaca Haae:)KHOCTH 3aKperienuss K 1 mojAcTaBUB 3HaYe-
HUS CUJI TPEHHUSI, TIOCTIE TIPe00Pa30BaHUA MOTYIUM

Q+PR, f,
KP, <Qf, + ———=
> <Qh, 2sino/ 2 (4.5)
Otkyna
KP, sina/2-P, f
=—7 — (4.6)

f,sina/2+f,

rae f; = 0,2 — k0dpPHUIUCHT TPEHHS MPU KOHTAKTE 3aTOTOBKU C IMPUXBATaMH
E 4]:, 0,16 — ko3 durueHT TpeHus: Tpu KOHTAKTe 00pabOTAHHON MOBEPXHOCTU
3arOTOBKHU C YCTAHOBOYHBIMU MTOBEPXHOCTSIMU MPU3MBI [24].
Koaddumment 3anaca onpeaenum mno popmye [24]
k = ko ki Ko ks Ky Ks Kg ; 4.7)
ko=15; ki=1; k,=1,6; ks=1,2; ks=1; ks=1;kg=1
k=15-10-16-12-1,0-1,0-1,0 =2,9.

Oxpy»xHas cuiIa pe3aHus onpenensercs mo dopmyne [24, 1.2, c. 282 ]

10C,t*S!BYzk,, ,
B DY

(4.8)

z

rne C, =68,2;,x=086;y =0,72;u4=10;,9=0,86;w=0[24,1.2,c.291];
Kup =1[24, 1.2, Tabn. 9, c. 264] — k03(ULUEHT, YIUTHIBAIOIIMIA KaYeCTBO
oOpabateiBacMoro Marepuana: Zz = 14; D =50 mm; t=5,2 mm; Sz =0,12 mm/
3y0;

n=163 MI/IH_l;
_10-68,2-5,2°%°.0,12°7%.10"° -14-1

=1596 4
50°8¢.163°

P,

PannanpHas coctaBisronias CHiIbl pe3anus [24, T. 2, Tabi. 42, ¢. 292 ]
pP,=05;P; =05 - 1596 =798 H.

Cuna 3akperieHus 3aroTOBKU
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Q- 29-1596-0,7—-798-016 _10366H
02-0,7+016
Cuiy Ha IITOKE NMHEBMOLWIMHAPA ONPEIECIAIOT U3 YCIOBHS PAaBHOBECHS CHII,

MPUIOKEHHBIX K 32)KUMHOMY YCTpOUCTBY (puc. 4.3 u4.4) :

P=2(Q/2)+2PHP ) (49)

rae P pp - CHJIa CKaTHSI IPYKUHBL:

P=10366+2 - 100 =10566 H.

[Tpunumas nasieHue Bo3ayxa B mHeBMoceTd p = 0,4 MlIla u KIIJI npuBoaa n
= 0,85, onpenensieM IUuaMeTp MHEBMOLIMIIMHAPA

. . _6
D, - 4P :\/4 10566-10° _ o0 (4.10)
Vr-pn \314.04-085

Pucynox 4.5 - [lpuHiunuanbHas KOHCTPYKTUBHASI CXeMa MPUCIOCOOIeHUs
U1 ppe3epoBaHus masza

ITo Tabn. [24 , 1.2] npunumarot Dy = 200 mMMm. OcTanpHble apamMeTpsl THEB-
moruHapa npuauMaroT mo 'OCT 15608 — 81* E.
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Jlanee mpuBeneHBI pacyeThl TOYHOCTH (PPE3EPHOTO MPUCTIOCOOICHHS COTIIACHO
TEXHUYCCKOMY 3aJIaHHMI0, 00OOCHOBBIBAIOIINE TEXHUYECKHE TpeOboBanus 1 U 2 k ero
U3roTOBIIeHHIO (puC. 4.5).

IIPUMEP 10

Onpedenums  He0OX00UMYIO MOYHOCMb HPUCNOCOONeHUs 01 obecnevenus
cMeujeruss OCU CUMMemMpPUU NA3d 3a20MOBKU OMHOCUMENbHO OCU ee HAPYICHOU Yu-
JuHOpuyeckou nogepxnocmu He donee 0,2 mm (puc. 4.1 u4.5).

Bosmooichbl 08a sapuanma peuieHus NOCMAasieHHOU 3a0a4l.

1. Ilpu uzeomosnenuu npucnocobienuss obecnedums HaumeHbvuiee OMKIOHEHUe

om coochocmu ocu npusmel 6 u ocu wnonox 16 (puc. 4.4). Ilpu smom

HACMpOoUKa CMAauKa Ha pazmep nocie YCMmaHo8KuU Kaxicool Ho8ol (hpesvl 6yoem

BLINOIHAMBCSL ¢ NOMOWDBIO Yen06020 ycmanosa 14. Kpome moeo, 6 smom ciy-

yae 803MOJCHblE 0Ceble CMeujeHUs hpe3bl HA OMNpPasKe He OKANCYM GIUAHUS

HA MOYHOCMb BbIOEPAHCUBAEMO20 NaApAMempPd.

2. Ilpu uzeomosnenuu npucnocooOIeHus OmKiIOHeHUue om COOCHOCMU OCU NPU3-

Mbl 6 U ocu WNOHOK He peclamenmuposams. B smom ciyuae npu Kasxicootl

Hacmpotike CMaHKa Ha pamep npudemcs 0becneuusams ¢ 00CMAamo4Ho 8blCOo-

KOU MOYHOCMbIO COBMeWeHUe NIIOCKOCMU CUMMEMpPUU OUCKOB8OU (pe3vl ¢ 0CbIo

NPU3MbL, HA YO ROMPEOYemcst CPABHUMENbHO MHO20 8DEeMEHLL.

Coenacrno mexHuueckomy 3a0anuio NPUCnocobieHue nPoexmupyemcs 0 Mac-
€06020 npou3eoocmaea, npeonoumumener 1 —il eapuanm peutenus 3a0a4u (mou-
HOCMb Na3a no wupume 60 6CeX CIYHAAX 3A8UCUM 8 OCHOBHOM OM MOYHOCU
WUPUHBL OUCKOBOLL (hpe3bl).

1. Iloepewnocms necoemeweHuss 6a3 no OAHHOMY napamempy

Wy 6 =0

2. lloepewnocms 3akpenienusi 3a20mosku @; = (), max Kaxk cuia 3axcuma oeti-
cmeyem nepneHoOUKyYIsAPHO 8bl0ePHCUBACMOMY NAPAMEmp) .
3. lloepewinocms ycmanosxu

0, =0w,;+0, =0+0=0 (4.11)
4. Cymmapnasn nocpeunocms 00pabomku

20e K — nonpasounulii kosgpguyuenm,; 011 pazmepos, 8bINOJHEHHbIX N0  8-My Kéa-
aumemy u evtute, K = 0,5; 0ns pazmepos, 8biN0JHEHHbIX NO 7-MY K8AAUMEMY
u moynee, K=10,7 ;

Wy, ¢ - NOZPEULHOCMb MEXHOOSUYECKOU CUCMEMbl, ONpeoensemyr KaKk CPpeoHIONn
9KOHOMUYECKYIO MOYHOCHb 00PAOOMKU, NPUHUMAIOM NO MAOIUYAM
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[9, 24 m.1]: oy =0,5x 0,04 =0,02 mm.
5. Honycmumas nocpewnocms ycmanosKku

[, J=4T - K?-wf (4.13)
20e T — donyck evioepacusaemo2o napamempa, M.

Credosamenvio, oy << [w,], u npednacaemas cxema 6azuposanus oonycmu-
ma.

6. Cymmapnas noecpeuwtHocms npucnocooOaeHus.

@,,=T- Jo? +K20?, =02-,/02+05°-0042 =018wn  (4.14)
7. llonyck Ha pacuemuulli pazmep cOOPAHHO20 NPUCNOCOOIeHUS
T.=w,-(eyte; tey,, (4.15)
206 8yn = NOCPEULROCTb YCMAHOBKU npucnoco@zeHuﬂ HA CmMAaHKe,
em=LS/1, (4.16)

20e L — onuna obpabamwvieaemoii 3a20mosku, Mm ;
S1 — makcumanvHwvlll 3a30p MedHcOy HanpasaAwel WNOHKOU NPUCROCODIEHUS. U
nazom cmoaa cmanka,; oas nocaoxku 14H8/h9 Sy = 0,07 ymm;
| — paccmosinue mesncoy wnonxkamu, mm;
£ ; - NOCPEUHOCMb, BOZHUKAIOWAS BCIe0CMEUe KOHCMPYKMUBHBIX 33008, He-
00X00uMbIX OJ151 NOCAOKU 3020MOBKU HA YCMAHOBOYHbBIE INEMEHMbl NPUCNOCO O-
JIeHUs1; 3a30P PACCHUMbBIBAIOM NO NPUHAMOU NocaoKe;
£, - NO2PEUHOCNb CMeWeHUsl UHCMPYMeHmMd, 603HUKAWAs U3 — 3 HeMOYHO-
CMU U320MOGIeHUSL HANPABGIAIOWUX D]IeMEHMO8 NPUCNOCOOAeHUsl (KOHOYKMOP-
HbIX 8MYJI0K, YCMAHOB08 U OP.);

&y =450-0,07/210= 0,15 mm.

& ; = 0 —ycmanoexa 3azomoexu npouzeooumcs 6e3 3a30pos;
&y = 0,01 mm - nocpewnocmos cmeweHus UHCMpyMenma npu Hacmpouxe no
ycmanosy [24].

T.= 0,18 — (0,15 + 0 + 0,01) = 0,02 mm.

Omo 3Hauenue 0ONYcKka OONHCHO COOMBENMCMBO8ANMb MEXHUYECKOMY mpebosa-
Huio 2 Ha wepmedice ooweeo euda npucnocoonenus (puc. 4.4 u4.5).
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IIPUMEP 11

Ilpu ¢pezeposanuu naza 6 sacomosre (puc. 4.1) obecneuumos OmKIOHEHUE OM
NapanieibHOCmuy  HUMCHel NOBEpXHOCMU NA3a OMHOCUMENbHO 00pasyrowel oua-
mempom 149 mm 3aeomoexu ne 6onee 0,12 na onune 300 mm (puc. 4.5).

s evinonnenuss 3mozo ycious HeoOX00UMO paccuumams, ¢ KaKOU MOYHO-
CMbl0 00NHCHA ObIMb BblOEPIHCAHA NPU COOPKe NPUCNOCODNIeHUsT NaApallelbHOCHb
ocu npusmel (no3. 6) omHocumenbHO OCHOBAHUS NPUCNOCODNEHUsT (MEXHUYECKoe
mpebosanue 1, puc. 4.4 u4.5).

Onpedenum HeodX00UMYIO MOYHOCb NPUCHOCOOTIEHUSI NO IMOMY NAPAMEMp) .

1. Ioepewnocms necoemewenus 6a3

1 1
=05T -1/=05-012 -1[=0,026 )
@i (sina/ 2 ) . (sin 45 j o (4.17)

2. lloepewnocms 3axpennenus 3acomosku [24, m.1]

w, = 0,035 mm.
3. Iloepewinocmo ycmanoeKku 3a20mosKu

Wy =0, ; +w, =0026+0,035=0061 mm. (4.18)
4. Cymmapnas noepewinocms oopabomku [24, m.1 |

oy =Kw, .=05"006=003 (4.19)
5. Jonycmumas noepewinocmos ycmaHoeKu

[0, ]=T2 -K?0?, =10122-057-0,06% =01Lluu (4.20)

Credosamenvo, oy << [w,], u npednacaemas cxema 6azuposanus donycmu-
ma.

6. Cymmapuas noepeutHocms npucnocoOIeHus.

0, =T —Jo? + K202, =012-10061% +003° =0052un (4.21)
7. Honyck Ha pacuemmuwiii pazmep coOPaHHO20 NPUCNOCOONEHUS.
T.=wy-(eynte, +e,=0052-0+0+0)=0052 mmna onune 300 mm.

Ha uepmeoice obweco 6uoa npucnocoonenus (puc. 4.4) npocmasnsiom unu 3a-
NUCHIBAIOM 8 MeXHU4eckux mpebosanusx pacyemuviil napamemp T. (mexnuueckoe
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mpebosanue 1, puc. 4.5)., komopuwlti 0oJicer ObiMb 8bLOEPHCAH NPU COOPKe NPUCHO-
cobneHus.

Honyck Ha ycmanogouHuwlll (HANAO0OUHbIL) pazmep pezvl 7 MM Om OCU NPU3-
mul 6 00 naockocmu ycmanoeéa T, Hna uepmedce obwe2o éuoa npucnocooOneHus
(puc. 4.4) nasnavaem u pacnonrazaem ciedyrOWUM 00PA30M.

T, = A, + A, (4.22)

20e A ,— nozpewinocmo pezynuposanus gpesvl no ycmanosy; A , = (7...10) mxm [24,
m.l];
A s - NOSpEWHOCMb USMEpEeHUs pamepa 3a20moeKu; npuxnumaem A ,;, =
0,17, 20e T — oonyck svioepoicusaemozo pazmepa (6 Hauiem ciyiae — OONycK Ha

COOCHOCMYb OCell Na3a U HAPYICHOU NOBEPXHOCTU 3A20MO6KU),
Ay =0,1-02=0,02 mm;

T, = 0,008 + 0,02 = 0,028 mm.

Tax xax pazmep 7 mm 6vbioepocusaemcs om ocu npusmul, donyck T, pacnona-
earom cummempuuno, m.e. 7 + 0,014,
Honycx na monwuny wyna npunumarom no h6 [24 , m.2].

MeTonuka TMPOEKTHPOBAHWS WHCTPYMCHTAIBHBIX HAJAJOK, SBIISIOIIMXCS
HEOThEMJIEMON Tpaduueckol YacThi0 KaXkJOro KypCOBOTO MPOEKTa, JTOCTATOUYHO
MOJTHO M3JI0’KeHa B paboTax [5, 31].

Huxe npuBeseHbl OT/IeTbHBIE METOJUYECKUE TIOJIOKEHUS TI0 TPOCKTUPOBAHUIO
WHCTPYMEHTAIBHBIX HATAOK (PEXKYIIETO U BCIIOMOTAaTEIbHOTO HHCTPYMEHTA).

HcxoTHBIMU JJAHHBIMU JJI IPOEKTUPOBAHUS SIBIISIFOTCS

- TEXHUYECKas XapaKTEPUCTHUKA CPEACTB TEXHOJOTHYECKOTO OCHAIICHHS (Co-

CTOSIHME U pa3Mephl MIPUCOCAUHUTEIBHBIX MOBEPXHOCTEHN CTaHKa, MPUCIIOCO0-
JICHUS, PEXKYIIUX W BCIIOMOTATEIBHBIX WHCTPYMEHTOB, MHCTPYMEHTAJbHBIX
0JI0KOB (KOMOHMHAITUST PEXKYIIEr0 U BCIIOMOTAaTeIbHOTO HHCTPYMEHTA), pa3Me-
pBl paboueli 30HBI CTaHKA, BXOJAHBIC JaHHBIC O 3arOTOBKE, IMOCTYMAIOMIEH Ha
JAHHYIO OTIEPAIINIO, BEIXOAHBIC TAHHBIE TEXHOJIOTUYECKON OTIEpaIlim);

- KapTa 3CKU30B Ha JaHHYIO OTEPAIIHIo;

- 00bEM MPOU3BOJICTBA;

- IJTAHOBBIC CPOKH;

- TPYJIOEMKOCTh OCBOEHHS BBIMyCKa M TUTAHUpPYEMas MPOJ0JDKUTEILHOCTh BBbI-

IyCKa U3JIECITUN.

KOHCTpYKIIMM WHCTPYMEHTAIBHBIX HANAJO0K CJEAYeT OMNPENeNsITh C Y4eTOM
CTaHJAPTHBIX W THIIOBBIX PEIICHUH 1T KOHKPETHBIX TEXHOJOTHYCCKUX OIEpaIui,
IIPU ATOM PEXYITUE UHCTPYMEHTHI TPYNIHUPYIOT MO BUAaM 00pabOTKH M HA OCHOBA-
HUW JTaHHBIX O 3arOTOBKE M IMPHUCOCIMHHUTEIIBHBIX MOBEPXHOCTSAX PEXKYIIEro WH-
CTpYMEHTa BBIOMPAIOT BCIIOMOTATEIbHBIN HHCTPYMEHT.
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OcHOBHasi HOMEHKJIaTypa TUIIOBOTO PEXKYILETO UM BCIOMOraTE€IbHOIO MHCTPY-
MEHTa, MCIOJIb3YeMOI0 JUIsl Pa3IMYHbIX TUIOB METAJUIOPEKYIIMX CTAHKOB, MPUBE-
neHa B [5], [24], [27].

B oTmenbHBIX ciyyasix MO COTJIaCOBaHUIO C KOHCYJIBTAaHTOM pa3palaThIBaOT
BMECTO CTAHOYHOTO MIPHUCTIOCOOIECHUSI KOHTPOJIBHOE.

TexHuueckoe 3ajlaHue Ha MPOCKTUPOBAHHUE CTYJIEHT pa3paldaThIBacT B 3aBUCH-
MOCTHU OT BHIOPAHHOM OPTaHU3ALMOHHO — TEXHUYECKON (OpMBI, METOJIOB U CPEJICTB
KOHTPOJISA, 3aIaHHOW MPOU3BOJUTEILHOCTH (BpeMsl KOHTPOJS HE JOJKHO IMPEBBI-
11aTh TAKTA BBITyCKa JeTalei).

MeTonabl U cpencTBa KOHTPOJS BBHIOMPAIOT HAa CTaJMM aHAlM3a M pa3pabOTKu
TEXHUYECKUX TpeOoBaHUH K TOTOBOM netanu (cm. 1. 4.1) ¢ yaetom 'OCT 14.306 —
73. IIorpemHOCTH @ yon , AOITYCKAEMBIE IIPU U3MEPEHUH JINHEHHBIX pa3MepoB oT 1 110
500 mwM, mpuBeaensl B 'OCT 8.051 — 81.

Dtanbl NPOESKTUPOBAHUS CHENUAIBHOTO KOHTPOJIBHOIO MPUCTOCOOJICHUS aHa-
JIOTUYHBI 3TanaM MPOEKTHUPOBAHUSI CTAHOUYHBIX MpHUcIiocobseHuil. Bmecte ¢ Tem,
BCJICJICTBUE BBICOKMX TPpeOOBaHUM K OIIEHKE TOUHOCTH U3MEPEHUS J€Talu U HATNUus
B MPUCTIOCOOJICHUSX HU3MEPUTEIbHBIX U MEPEIaTOYHBIX SJIEMEHTOB BBICOKOW UYyB-
CTBUTEJIBHOCTH MPU MPOCKTUPOBAHUU KOHTPOJIBHBIX MPUCTIOCOOICHUN HEOOX0IUMO
0co00e BHUMAHUE yIEIUTh:

- ONTUMAJILHOMY BBIOOpPY U3MEPUTEILHBIX 0a3 (0a3upyrolue 3JIeMEHThl KOH-

TPOJILHOTO MPHUCIIOCOOJICHUS JIOJKHBI KOMMUPOBATh COOTBETCTBYIOIIUE IJIEMEH-

Thl CTAHOYHOT'O MIPUCIIOCOOIEHNUS, B KOTOPOM oOpabaThiBajiach JaHHasl ACTalb),

a TaKXe BbIOOPY 3KUMHBIX MIEPEAaTOYHBIX YCTPOUCTB;

- Y4€Ty YCIOBUM KOHTPOJS JeTayiel (BBIOOPOYHBINM WM CIUIOIIHOW KOHTPOJIb,

TEMIIEpaTypHbIN PEKUM U T.1.);

- aHaM3y W ONpeJeyeHuI0 (PaKTUUeCKOW MOTPEelIHOCTH MU3MEPEHUs MPHU BhI-

OpaHHOM cXeMe KOHTPOJIS;

- TpeOyeMol MPOU3BOJUTEIBLHOCTH U 3KOHOMHUYECKOU 11e51ec000pa3HOCTH KOH-

TPOJILHOTO MPUCTTOCOOIICHUS.

[Ipy nmpoeKTUPOBAHUM KOHTPOJIBHOTO MPUCTIOCOOJICHHSI BEChMa BaXKHO YK€ Ha
sTamne pa3paboTKH MPUHIIMIHATHHOM CXEMbl KOHTPOJBHOTO MPHUCIIOCOONIEHUS OIle-
HUTH BCE COCTABJIAIOINIUE MTOTPEITHOCTH U3MEPECHUS:

O ysu =w’y+A“,y+A3+Anp (4.23)

II€ @ y - HOTPENIHOCTh YCTAHOBKH JICTAIA B KOHTPOJILHOM IIPUCIIOCOOJICHNN;
A 4.y - TIOTPENIHOCTh NEPENATOYHBIX YCTPOMCTB KOHTPOJIBLHOIO IPHUCIIOCO0IIE-
HUS;
A 5 - TIOTPENIHOCTh TAJOHHOW NETau, CIyXaIlel UIsi KOHTPOJIS MPUCTIOCO0-
JICHUS;
A yp— TIOTPEIIHOCTh H3MEPHUTENBHOTO MpHOOpa.

TOYHOCTH CNPOEKTUPOBAHHOTO TPUCIIOCOOJICHHS JIOJDKHA  YAOBIIETBOPSTH
YCIIOBUIO

O yzu < O gon
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IJIE€ @ non - JOIMYCTHMAsl IIOIPEIIHOCTD U3MEPEHMS OIPEICIIIETCS B 3aBUCUMOCTH OT
kBanuteTa coriacHo ['OCT 8.051 — 81, @ o =(0,2-0,35) T [ ], rme T — no-
IYCK Ha M3MEPSEMBIi TapaMeTp ACTaIH.
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5 O®OPMJIEHUE TEXHOJTOI'MYECKHUX KAPT

B ycnoBusix KpymHOCEpUHHOTO M MacCOBOTO IMPOU3BOJCTBA MPUMEHSIETCS
onepainmonHoe onucanue TII, B KOTOpoe TOJKHBI OBITH 00S3aTEIBHO BKJIIOUYEHBI
mapuipyTHas kapta (MK) u kommiekt oneparmonnsix kapT (OK). B satom cinyuae
MapIIpyTHasi KapTa, SIBISIOMIAICS 00s3aTEIBbHBIM TOKYMEHTOM JIFOOOTO TEXHOJIOTH-
YEeCKOIo Ipoliecca, COJACPKUT MUHUMAIBHBIN 00beM nH(popManuu. B KoMIUIeKT ao-
KYMEHTOB Ha €IUWHUYHBIA TEXHOJOTMYECKHI Tmpolecc npu o0paboTKe Ha
YHUBEPCAIbHBIX CTAHKAaX KPOME TOTr0 OOBIYHO BKIHOYAIOT TUTYIbHBIA nucT (TJI) u
kapThl 3ckn30B (KD). B cpennecepnitHOM MpoU3BOACTBE, KaK MPABUJIO, TPUMEHSET-
Csl TaKas K€ KOMILUIEKTAIUS TEXHOJOTUYECKUX JJOKYMEHTOB.

Ilpumep ogopmrenus mumynonoco aucma (TJI) npuBeaen B npunoxennu [
3anosHeHue oOIUX CBEJICHUH B «IIIAaNKe)» HA BCEX MEPEUHUCICHHBIX BHJIaX TEXHOJO-
ruyeckux nokymenToB (TJI, MK, OK) npousBoauTcs MpUMEPHO OJMHAKOBO, MTOATO-
MY PacCMOTPHUM 3TO NOApoOHO Ha mpumepe opopmiienuss MK.

Ogpopmnenue mapupymnoi kapmor (MK) mpousBoautcs Ha popmax, peria-
mentupoBanHbix ['OCT 3.1118-82. [lepBblit muct — 310 PopMa 1, mocieayroniue Jim-
cThl — (popma 1,0. ITokaxkem Ha nmpumepe npasuia 3anonHenuss MK (pucynok 5.1).
Copnepxanue cTpok B «rene» MK onpenensieTcst THIIOM CTPOKH, KOTOPBI 0003Haua-
€TCS COOTBETCTBYIOIIMM CITy>KEOHBIM CHMBOJIOM B KpaiiHei jieBoil kosionke MK. B
JAaHHOM CJIy4ae MCIOJIb3YIOTCS J1Ba TUIA CTPOK. OHU COOTBETCTBEHHO 0003HAYAIOTCS
CUMBOJAMH «A» 1 «b».

PaccMoTpuM B COOTBETCTBHM C NO3ULUAMHM Ha PUCYHKE 5.1 conep:kaHue WH-
dopmaruu, BHocumoit B MK. Yacts 3toit unpopmaruu BHocutes takxe B TJI; KO;
OK.

1 — HaumenoBanue uznenust (I€Tajii) MO OCHOBHOMY KOHCTPYKTOPCKOMY J10-
KYMEHTY.

2 — OO06o3HaueHHEe M3JENUs MO0 OCHOBHOMY KOHCTPYKTOPCKOMY TOKYMEHTY.
Crnesa OT 3TOro IoJis 3alKChIBA€TCS HAMMEHOBAHUE OpraHU3aluy.

3 — Kox o TexHoIOrn4eckoMy KiaccupukaTopy.

4 — [Iudp Texnomorunueckoro mokymenta. [lepBeie nBe 1udpsl 0003HAYAOT
Bua nokymentanuu (01 — TJI; 10 — MK; 20 — K3; 60 — OK). tpetbst nudpa — Bua
TEXHOJIOTHYECKOTO Tpoiiecca win ornepanuu (1 — eIuHUYHBIN; 2 — TUIOBOW; 3 —
rpynnoBoil). [locnennue ne uudper — Bua TII mo Metoay BeINOSHEHUS (HapUMep,
41; 42 — obpabotka pe3anuem; 50, 51 — repmooOpadoTka). [locmennue yeTbipe pas-
psana (XXXX) — pe3epBHBIE.

5 — KonnuecTBo JUCTOB, HA KOTOPHIX BBIMOJHEH JAHHBIA JTOKYMEHT (HAmpH-
mep, MK).

6 — Homep nucra.

7 — Jlutepsl yueObnoro nokymenta (KP — xypcosas pabora; KII — kypcoBoii
npoekT; JI1 — TuIIoMHBINA POEKT).

8 — I'pacdha 0coOBIX yKa3aHUM.
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Jlanee paccMOTpUM COZACpPKaHHUE JIBYX THUIIOB CTPOK, 0003HAYCHHBIX CITYKEOHBIMU
cuMBoJIaMH «A» U «by.

B ctpoke co ciayxeOHbBIM CUMBOJIOM «A» 3alUChIBACTCS caMas 001mas nHGopMaIus
0 KaXJI0W TexHoJIorHuueckoil omnepanuu. Jlanee B ckoOkax OyJeT ykazaH HOMED MO3UIUU
Ha pucynke 5.1.Ilpexae Bcero 3To uHGOpMAIUs O TOM, T1ie JOJKHA ObITh peann3oBaHa
naHHas omnepanus: 1ex (23); yuactok (24); padouee mecto (25). B yueOHBIX TOKyMEHTax
KaXXJas U3 3TUX MO3ULIMHI 3AMIOJHAETCA YCIOBHBIM KOJIOM «XX)».

3areM 3amuchIBaeTCs HOMep onepanuu (26), Ha KOTOPBIM OTBOJUTCS TPU CUMBOJIA.
B mo3umuun 22 cHauvana yka3pIBAeTCS KOJ OTIEPAIMH MO KJIACCH(PUKATOPY TEXHOJIOTHYE-
CKHX orepanuid. BeIOOpoyHO HEKOTOpbIE KOl NMpuUBEeACHBI B Tabnuie 5.1. Psgom ¢ ko-
JIOM 3aluChIBaeTCs HaUMEeHOBaHue oneparuu. [locneanee mosie B cTpoke «Ay» (mo3. 9) —
0003HauYeHHE JTOKYMEHTa, HEeOOXOIUMOTO ISl BBIMOJHEHUs JaHHOU omnepauuu. Hampu-
mep, MOT — unctpykius no oxpane tpyaa. Eciu orcyrerByeT nndopmaius o0 3Toi UH-
CTPYKIIUH, TO KoJ1 0003HauaeTcs yciioBHO « MOT XXXX».

Ta6muna 5.1 - Koxpl onepanuii u o00opyioBaHus

HanmenoBanue onepanuu Kon onepaunu | Kox 060pynoBanus
TOKapHo-peBonLBeEHaﬂ (c BepTUKaNIBHOM 4111 381131
OCBI0 PEBOJIbBEPHOM T'OJIOBKH)

TokapHO-BUHTOpE3HAs 4114 381148
381311
KpyrnouumudoansHas 4131 381312
Bayrpunumdoaibnas 4132 381321
[TnockonumdoBanpHas 4133 381313
[muuenundonaapHas 4141 381345
3y6onmmudoBanbHas 4151 381561
3y0o0510eKHAs 4153 381572
3yOo11eBUHTOBaJIbHAS 4157 381574
[nunedpesepuas 4165
["opu30HTATBLHO-TIPOTSIAKHAS 4181 381751
BeprtukansHo-nipoTsikHas (BHyTpEHHEE MPO- 4182 381752
TATUBAHUE)
X OHMHTOBaJIbHAs 4192
PannanbpHO-CBEpaMIbHAS 4212 381218
381212
BepTtukanbHo-cBEepaMIIbHASA 4214 381213
["'opu30HTaIBHO-pACTOYHAS 4221 381261
AJIMa3HO-pacTOYHas 4224 381264
BeprukanbpHo-(hpe3epHast (KOHCOTbHAS) 4261 381611
To e (C KPECTOBBIM CTOJIOM) 4261 381612
["opusonTansHO-hpe3epHas (KOHCOIbHA) 4262 381621
To ke (yHUBEpCaJIbHAs) 4262 381631
Dpe3epHO-IIEHTPOBAJIbHAS 4269 381825
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B ctpoxe co ciayxeOHbM cuMBOIoM «by 3amuceiBaeTcs cienyromias nHGopManus
(B ckOoOKax yKaszaHbl MO3UIIUM HA PUCYHKE 5.1):

Ty — HOpMa HITYYHOTO BpEMEHU Ha onepanuto, MuH (10).

T.;. — HOpMa MOJATOTOBUTENBHO-3aKIIOUUTENILHOTO BpeMeHH, MuH (11).

Kur — K03d(UIKMEHT MTYYHOTO BPEMEHU NMPU MHOTOCTAHOYHOM OOCITYKHBaHHH.
[Tpu oOcyKMBaHUM OJTHOTO CTaHKa OH paBeH exunule (12).

OIl — 00beM pou3BOACTBEHHOM MapTuH, WTyK (13).

EH — enununa HOpMHpOBaHUA, Ha KOTOPYK) YCTAaHOBJICHA HOpPMa BpPEMEHU.
Hampumep, Ha 1 unmn 10 unu 100 getaneit. B apyrux ctpokax EH Moxket ObITh cBsA3aHa C
HOpMOIT Matepuana (14).

KOUNJ] — konanuecTBO OHOBPEMEHHO 00padaThIBAEMBIX 3arOTOBOK NPHU BBIMOIHE-
HUU ojHOM omneparuu (15).

KP — xonuuecTBO pabouymnx, 3aHATHIX MPHU BBIMOIHEHUH oniepanuu (16).

VYT — xoxn ycnosuit Tpyaa (I — HopManbHbIe; 2 — TsDKEIbIe U BpeaHbie). Bropoit
CUMBOJ — OyKBa YyKa3bplBa€T Ha BHJI HOPMBI BpEMEHH, Hampumep, P — pacueTHo-
aHanutudeckasi, O — onbITHO-cTaTUCTHUECKast (17).

P — pa3psa paboThl, HEOOXOIUMBIH AJIA BBINOIHEHUS onepauu. Ko BKitoyaeT Tpu
mudpsl: nepBas — paspsa paboTsl N0 TapupHO-KBATU(PUKALUOHHOMY CIPABOYHUKY; JBE
cienyromue — Koa GopMbl U CUCTEMBI OIUIATHI TpyJa, HarmpuMmep, 11— mmpoko pacrpo-
CTpaHEHHas cJieNibHas oriara Tpyaa npsmas (18).

[MTPO® — xox npodeccun (Tabnuua 5.2) cornacHo kiaccudpuxaropy (19).

Tabmuma 5.2 - Koasr mpodeccnii B MAIIMHOCTPOCHUHT

HanmenoBanue npodeccuii Kon
3yb6ope3unk 12287
3y6onundoBIKK 12290
Omnepatop ctankoB ¢ UITY 15292
[TpoTsKHUK 16458
CBepJIOBIIMK 17335
CTaHOYHMK Ha CHEIUANIbHBIX CTAaHKaX Mo 00paboTKe MeTalia 17845
Toxapb 18217
Tokapb-peBoJIbBEPIINK 18236
Dpe3epoBIIUK 18632
HInudoBmumk 18873

CM — koj cTeneHu MEeXaHW3aluu TpyJa (pa3periaeTcs He ykas3biBaTh). OO03HaYa-
eTcs 1udpoil, Hanmpumep, 2 — paboTa ¢ TOMOIIBIO MaIIiH 1 aBToMaToB (20).

[Tosumusa 21 — CHauvana ykasbsIBaeTcsl KOj OOOpYIOBaHHS IO KiaccuukaTopy
obopynoBaHus (BEIOOPOYHO TIpHBECH B Tabnwuile 5.1), 3aTeM — HaUMEHOBaHUE U MOJICIb
000pya0OBaHUSI.

B ctpoke MO1 «mranku» no3unus 34 — HaMMEHOBaHUE U Mapka Marepuaia. Kpome
TOT'0 MOTYT YKa3bIBaThCs COPTAMEHT U pa3Mep MaTepuaia.
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W B 3aBepleHHe pPacCMOTPUM CTPOKH CO cIy>keOHbIM cumBosiioM MO2. Vkaxewm,
YTO COOTBETCTBYET NO3ULUAM (pPUCYHOK 5.1) 3TOil CcTpOKH.

27 — Kox marepuana. B yueOHBIX 3a1auax MOXKHO HE 3alOTHSTh.

28 — EB — equHuna BeMUYMHBI MACCHI, JUIMHBI U T.I. 3arOTOBKU. B gaHHOM cityuae
JUTSL MAcCChI — KT

29 — M/l — macca fetaiy o KOHCTPYKTOPCKOMY JOKYMEHTY.

31 — Enunniia HOpMUPOBaHUs, Ha KOTOPYIO YCTaHOBJIEHA HOpMa pacxojia MaTepua-
na (Ha 1 ner.; Ha 10 get.; Ha 100 ner.). B namewm cioyuae — 1.

32 — H. pacx. — HOpMa pacxoja MaTepuaia. MoXHO MPUHATH paBHON Macce UCXO/I-
HOH 3aroToBku M3 — mmo3unus 37.

33 u 35 — mo3unuu B y4eOHBIX 3a/1ayax JOMYCKAETCsl HE 3aNOIHSATh.

38 — K/ — konu4ecTBO AeTanei, U3roTaBiIMBaeMbIX U3 OJTHOM 3aTOTOBKHU.

37 — M3 — macca UCXO/IHOM 3aTOTOBKH.

Ogopmnenue onepayuonnvix kapm (OK) npousBoautcs Ha ¢popmax, periiaMeHTH-
poBanHbix 'OCT 3.1404-86. IlepBslil aucT — 310 yanie Bcero ¢popma 3, BTOPOH JUCT —
dopma 2a. [Ipumep 3anonnenus OK npuseneH Ha pucyHke 5.2. 3anojiHeHUE BEpXHEH va-
ctu «manku» OK ananornyno 3anonnenuto MK (cMm. pucynok 5.1). BBepxy nobasnena
TOJIBKO TIOo3ulius 12 (cM. pucyHok 5.2), juist 3anmucu Homepa ornepanur. OTMeTUM 0coOeH-
HocTu 3anonHenus OK.

[Tozunms 1 yka3bIiBaeT Ha BEPXHIOIO CTPOKY «TEJIa» KapThl, B KOTOPYIO OOBIYHO 3a-
MKCHIBAETCSl BCIIOMOTATeNbHbIN Tiepexo. B nmocnenHioo komoHKy (11) aTol cTpoku BHO-
CUTCSl BCTIOMOTaTEIbHOE BpEMs, 3aTpaurBaeMoe Ha 3TOT mnepexos. B komonkax (3) u (5)
3aMKMCBIBAIOTCS COOTBETCTBEHHO CYMMAapHOE€ OCHOBHOE€ M CYMMApHOE BCIIOMOIaTelIbHOE
BpEMsI Ha ONEPALHIO.

I'pada (2) 3anonnHsieTcs Tonbko ais craHkoB ¢ UITY. B Hell yka3biBaeTcsi HOMeEp I0-
3UIUA UHCTPYMEHTAIbHON HAJTAIKH.

[Toszumuu 4; 6; 7; 8; 9; 10 oTHOCATCA K CTPOKaM CO CITY>)KCOHBIM CHMBOJIOM «Py.
OTH MO3ULUHU CBSI3aHbBI C DJIEMEHTaMH pexXxuMoB pe3anus. Kpome Toro rpadger 10 u 11 uc-
NOJIB3YIOTCS JUIsl BHECEHHSI MH(POPMAIMU B CTPOKY CO CIYXKEOHBIM CUMBOJIOM «O» - cO-
nepxanue mnepexona. B rpady 10 stoif ctpoku BHOcuTcs MHGOpMalus 00 OCHOBHOM
BPEMEHHU Ha BBHITIOJIHSIEMOM Tepexo/ie, a B rpady 11 — o BcrmoMorarenbHOM BpEMEHHU.

B rpady 13 (COX) BHOCSTCSI TaHHBIE O CMAa3bIBAKOIIEE-0XJIAXKIAt0IIEH TEXHOIOTH-
YECKOM CpeJie Ha BBITIOJHAEMOMN ONEpaIUu.

B «rene» OK yepenyroTcst cTpoku co ciykeOHbIMU cuMBoiiaMu «O», «T» u «P». B
CTPOKax CO clIy’keOHbIM CUMBOJIOM «O» 3amuchIBaeTCs cojepkaHue nepexoaa. Bee nepe-
X0J1bl (OCHOBHBIE U BCIIOMOTaTebHbIE) HyMEpYIOTCcs apabckumu uudpamu 1, 2, 3 u T.4.

[IpaBuia 3amucy ¥ IPUMEPHI 3aIKUCH MIEPEXO0I0B TIOJPOOHO MPHUBEIEHBI B Y4eOHOM TOCO-
oun [31].
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B ctpoke co ciyxeOHbIM CUMBOJIOM «T» 3alHCHIBAIOTCS CBEICHUS O TEXHOJIOTHYE-
CKOM OCHACTKE B CJICAYIOIICH MOCIIEI0BATSILHOCTH:

1) mpucnocoOieHus;

2) BCIIOMOTATEJIbHBII HHCTPYMEHT;

3) pexyuuii ”HCTPYMEHT;

4) cpencTBa U3MEPEHHUS.

B cTpoky co ciry:keOHBIM cUMBOJIOM «P» BHOCHTCS MH(OpMAIUS 110 pEKUMaM pe-
3aHUS U JJaHHbIC, HEOOXOUMBIC JIJISl pacueTa OCHOBHOTO BPEMCHH Ha BBIMIOJHAECMOM IIe-
pexoae. Hanmpumep, Ilosummst 6 (L) — 3To pacuerHas maimmHa oOpadoTku; mo3umus 8 (i) —
YHCII0 Pa0OYUX XOIOB.

Ogopmnenue kapm sckuzos (KO) mpousBogurcs mo 'OCT 3.1105-81. Iepssrii
aucT — 310 dopma 7, mociueayromue JUcThl — opma 7a. PaspaboTka TEXHOIOTHUECKON
orepanuu OObIYHO HAYMHAETCS C pa3paboTKH U 0OPMIICHHS OMEPAIIMOHHOTO 3CKU3a Ha
KapTe ICKU30B.
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6 TEXHUKO-OKOHOMUWYECKHUE PACUYETHBI IIPUHATOTI'O
BAPUAHTA TEXHOJIOI'MYECKOI'O ITPOLOECCA

JI71s1 TEXHUKO-PKOHOMUYECKOTO CPaBHEHHUS BapUAHTOB HEOOXOJIMMO MOJ00paTh pa-
Hee pa3paboTaHHbIe onepanuu. s cpaBHEHHs JBYX omepanuii He0OXOIUMO HCHIOIb30-
BaTh 0oJiee MPOTrpecCUBHOE OOOPYJIOBaHWE, CTAHOUYHOE MPUCIOCOOICHHUE, PEXYIIUA U
U3MEPUTENbHBIN HHCTPpYMEHT. [lo KaXXaoMy BapuaHTy OMepaluu A0DKHA OBITh ompese-
JieHa TEXHOJIOTUYECKasi ce0ECTOMMOCTh U TIPOU3BEICHO CPAaBHEHUE.

CpaBHEHHIO TTOJICKAT OJMHAKOBBIE 00BEMBI padoT, T.€. T.€. 00pabOTKa OJTHUX U TEX
K€ TTOBEPXHOCTEN, HO PA3IMYHBIMU METOIAMH.

TexHonornyeckasi ce0€CTOUMOCTh 0OPaOOTKH 3arOTOBKH CKJIAJBIBACTCS U3 CIEAYIO-
IIUX 3aTpar:

- CTOMMOCTH MaTepUajoB 3arOTOBKHU;

- OCHOBHOH U JIOIOJHUTEJILHOM 3apa0O0THOM IIaThl IPOU3BOJICTBEHHBIX pabOUuX C

HAYMCIICHUEM TIO COIICTPaxYy;

- 3aTpaT Ha CUJIOBYIO AJIEKTPOIHEPIHIO;

- 3aTpaT Ha MHCTPYMEHT M MPUCTIOCOOJICHNUS;

- aMOPTHU3ALMOHHBIX OTYUCIEHUN OT OAaHCOBOI CTOMMOCTH 00OPYOBaHMS;

- 3arparT Mo COJEPKaHUI0 TEXHOJIOTUYECKOTO 000y I0OBaHUS;

- 3aTpaT Ha TEeKYIIUHA PEMOHT TEXHOJIOIMYECKOro 000pYIOBaHMUS.

Pacuer cebectoumocTu omnepanuu Ipu BeIOOpEe BapHaHTa 0OpabOTKH MOXKET ObITh
OCYIIECTBJIEH METOJOM MPSIMOrO paclpeiesieHus 3aTpar (METOAOM KaJbKyJIUPOBAHMUS)
YT HOPMATHBHBIM METOIOM.

JlJis BBITIOJIHEHUSI TAHHOTO pas3jiesia peKOMEHJYeTCsl K UCIOJb30BaHUIO JINTEPATYpa

[9]. [32].

3AK/IIOYEHHUE

3aKIIO4eHUE JOJDKHO COJIEPKATh OKOHYATENIbHBIE BBIBOJbI, XapaKTEPU3YIOIINE UTO-
TU pabOThI MPOEKTAHTA B PEIICHUHU MMOCTABJICHHBIX NIEpPE]] HUM 3aJ1ay, €ro JIMYHYIO OLICHKY
YAQ4YHO PEIICHHBIX, HEPELICHHBIX WJIM HEYJAYHO PEIICHHBIX BOMPOCOB, IOHUMAHUE BO3-
MOXHOCTH MPABUIBLHOTO PEIICHUs C MO3UIIMU MPOEKTAaHTa, KOTOPBIA MpuoOpesn onpee-
JICHHBIN ONBIT TPOEKTUPOBAHUSI.



CIIMCOK JIMTEPATYPbI

1. Crapmapt opranuzauuu CTO HI'TU-3-2009. BeimyckHas kBanugpukanroHHas
paborta. O6mue TpeOboBaHMS K OpraHU3alMK MPOSKTUPOBAHMS, COACPKAHUIO U oopmIie-
HUIO BBIMYCKHBIX KBaTH(PHUKAIMOHHBIX padoT. HoBoypansck: HI'TU, - 2009. — 57 c.

2. TexHonorndeckuil kiaccuukarop erajieii MaIMHOCTPOEHUS U TPUOOPOCTpoOe-
Hus. M.: U3n-Bo ctangaptos, - 1987. — 250 c.

3. MamuHocTpoutenbHble Matepuaibl. CopaBounuk. M.: MamuHocTpoeHue, -
1980. - 511 c.

4. KocumoBa A.I'., MemepsikoB P.K., Kanuaua M.A. Tounocts 00paboTKH, 3aro-
TOBKH U MPUITYCKHA B MAaIIMHOCTpOeHUH. CripaBOYHUK TexHosiora. M.: MamumHocTpoeHue,
- 1976. — 288 c.

5. KypcoBoe mpoeKTUpOBaHHE MO TEXHOJOIMU MAIIMHOCTPOEHUS: Y4eOHOE MOoCo-
oue / A.®. I'opbaniebuy, B.A. [llkpena. — M.: OOOU]L «AnbsaCY, 2007. — 256 c.

6. CnpaBounuk TexHojora-mammuaoctpoutens. B 2-x 1. T.1 / Ilox pea. A.M. [ans-
ckoro, A.I'. Kocunosoii, P.K. MemepsikoBa. — 5-¢ u3j., nepepad. u gon. — M.: MarmuHo-
ctpoenue, 2001. — 912 c.

7. JloxreBa C.E. CtaHku ¢ nporpaMMHBIM yripaBieHueM. M.: MaimuHocTpoeHue, -
1977. - 288 c.

8. Wlapun 10.C. Texnomoruueckoe obecneyenue crankos ¢ YIIY. — M.: MamuHo-
cTpoenue, - 1986. — 176 c.

9. KypcoBoe mpoekTupoBaHHE MO TEXHOJOIMH MAIIMHOCTPOECHMs: YueOHOEe MOoCco-
Oue ISl MalIMHOCTPOUTEINbHBIX crienranbHocTel By30B / JI.B. Xynooun, B.®. I'ypbsnu-
xuH, B.P.bop3un. — M.: Mammunoctpoenue, - 1989. — 288 c.

10.ITaneit M.A. u ap. Jlomycku u mocanaku: CrnpaBounuk: B 2 4. 1° u3m. Ilepepab. u
nomn. — JI.: ITomrexuuka, 1991.

11. Aumxmun B.H., 3akypaes B.B. PazMmepHblil aHaiu3 npu TEXHOJIOTHYECKOM IPO-
eKTHpoBaHuU: ydeOHoe mocobme / B.H. Ammxmun, B.B. 3akypaeB. — ExarepunOypr:
YI'TY-VIIH, 2005.— 93 c.

12.06mecTpouTebHbie HOPMATUBBI BPEMEHH U PEKUMOB pe3aHUs IJii HOPMAaTHB-
HBIX paloOT, BBHIMOJHSEMBIX HAa YHHUBEPCAJIBHBIX W MHOTOIIENIEBBIX CTaHKaX C YHCIOBBIM
nporpaMMHbIM yrpasiieHreMm. Y.2. HopMatuBel pexuMoB pe3anusi. — M.: DKOHOMHKa, -
1990. -473 c.

13.Pexxumsbl pe3anus metaiioB: Crnpasounuk / FO.B. bapanosckuii, JI.A. bpaxman,
AMN. T nanesuy u ap. — M.: HUWTasronpowm, - 1995. — 456 c. (u3ganue 4°, 1OMOITHEHHOE)

14 .TIporpeccuBHbIE PEKYIINE WHCTPYMEHTHI M PEXUMBI pe3anus meTtayioB: Crpa-
BouHuk / B.W. bapanunkos, A.B. Kapukos u np. [lox o6mieit pea. B.1. bapanuukosa. -
M.: MammHocTpoenue, - 1990. — 400 c.

15.CnpaBounuk uHcTpyMeHTanbumka/ M.A. Opnunapues, I'.B. ®ununnos, A.W.
[llepuenko u ap.; [lox o6m. pex. M.A. OpnunapuieBa. — JI.: Mammunoctpoenue, 1987, —
846 c.

16.06mecTpouTenbHbIE HOPMATHBBI BCTIOMOTaTEIbBHOTO BPEMEHH Ha OOCTY)KUBAHHE
pabouero Mecta pabOThl, BBIIIOJIHIEMbl HA METAIOPEXKYIIUX CTaHKaX. MaccoBoe mpous3-
BOACTBO. — M.: DKoHOMUKa, - 1988. — 365 c.

104



17.001eMaMHOCTPOUTENbHBIE YKPYITHEHHbIE HOPMATHBBI BPEMEHHM Ha padoThI,
BBITNIOJIHSIEMbIE Ha METAJUIOPEXYUIUX CTaHKax. EAMHUYHOE, MEKOCepUuiiHOe U CepuiiHOe
npou3BocTBO. Y. 2. @pesepHble cTanku. — M.: DkoHOMHEKa, - 1988. — 377 c.

18.061memMalmMHOCTPOUTENIbHBIE HOPMATHUBBl BPEMEHH W PEXKUMOB PE3aHUS IS
HOPMHUPOBAHMS pabOT, BHIMOJIHAEMBIX Ha YHUBEPCAJIBHBIX W MHOTOIEIEBBIX CTaHKaX C
YHCJIOBBIM MPOTrpaMMHBIM yripasieHuem. Y. 1. HopmaTtusel Bpemenu. — M.: DKOHOMUKa, -
1990. - 206 c.

19. O61meManMHOCTPOUTENIbHBIE HOPMATUBBI BPEMEHH JIJIi HOPMHPOBAHMSI MHOTO-
CTaHOYHBIX pabOT Ha METAIIOPEXKYIINX cTaHKax. — M.: DkoHoMuKa, - 1989. — 58 c.

20.ECT/. Coopuuk ["'ocynapCTBEHHBIX CTaHIAPTOB K METOJUYECKUM YKA3aHHSM T10
BBITIOJTHEHUIO KypPCOBOTO M JUIUIOMHOTO MPOEKTOB MO CHeHHalIbHOCTH «TexHomorus ma-
IIMHOCTPOEHUS» JJI CTYJICHTOB OYHOM, BeuepHel u 3a0uHoi dopmbl 00yueHus. (OCT
3.1201-85; 3.1118-82; 3.1127-93; 3.1128-93; 3.1129-93;
3.1130-93) Odopmnenune HI'TU: 2002 1., - 96 c.

21.Cranounsie mpucnocobnenus: CnpaBounuk. B 2-x tomax / 1. 1. Ilox pen. B.H.
Bapnamkuna, A.A. [llatunosa. — M.: Mamunoctpoenue, - 1984. — 502 c.

22.Cranounbie mpucnocobnenus: CrnpaBounuk. B 2-x tomax/ 1. 2. Ilox pen. b.H.
Bapnamkuna, A.A. [llatunosa. — M.: Mamunoctpoenue, - 1984. — 502 c.

23.KopcakoB B.C. OcCHOBBI KOHCTPYHPOBAaHUS PUCTIOCOOICHUI: YUeOHUK IS BY-
30B. 2-0€ u3. nepepad. u jgon. — M.: MammHoctpoenue, - 1983. — 277 c.

24.CnpaBOYHHMK TeXHOJOra-MamuHocTpoutens. B 2-x Tomax. T.2 / Tlom pen.
A.I''Kocunosoit u P.K. MemepsikoBa. — 4-oe uzn. — M.: Mammnoctpoenue, - 1986. — 496
C.

25.CpaBOYHMK TEXHOJOra MO aBTOMaTH4YecKuM JuHusSM. B 2-x tomax. T.2 / Ilon
pea. A.I'. Kocunosoit. — M.: Mammnoctpoenue, - 1982. — 320 c.

26.TexHonornueckas OCHaCTKa MalIMHOCTPOUTENbHBIX MPOU3BOJCTB: YueOHOe IMo-
cooue/ CoctaBurens: mpod. A.I'.Cxuptinanze: B 2-x 4. — M.: MI'TY «CtaHku».

27.Ky3nenoB 10.U., MacnoB A.P., baiikoB A.H. Ocnactka s crankoB ¢ UITY:
CnopaBounuk, - M.: mammHocTpoenue, 1983. — 359 c.

28.1lepenanaxuBaemas TexHojorundeckas ocHactka/ B.J[.buprokos, A.D. [{oBxkeH-
ko, B.B. Komuanenko u nap; moxa oo6m. Pen. I.W. IlonskoBa. — M.: MammuHocTpoeHue,
1981. - 401 c.

29.TexHoyornueckass ocHacTKka MHOTOKpaTtHoro npumenenust/ [lox pen. J[.W. Tlons-
KoBa. - M.: Mamunoctpoenue, 1981. — 401 c.

30.Mawmaes B.C., OcumnoB E.I'. OCHOBBI IPOEKTUPOBAHHUST MAITHHOCTPOUTEIHHBIX 3a-
BOJIOB. — M.: MammnocTtpoenue, 1974. — 296 c.

31.®pymun FO.JI. KoMmiekcHOE MPOEKTUPOBAHUE MHCTPYMEHTAJIbHON OCHACTKU. —
M.: Mammnoctpoenue, 1987. — 344 c.

32.2xoHomuueckas 3QPEeKTUBHOCTh HOBOM TEXHUKU M TEXHOJOTUU B MAUIUHOCTPO-
enun/ K.M. Benukanos, B.A. bepesun, 3.I'. Bacunwes u np. [lox pen. K.M. Benukanosa.
— JI.: MamuHoctpoenue, - 1981. — 256 c.

105



Ipuiaoxkenue A

Pexomenayemble 3ameHbl nmoJieid q1onyckoB 1o cucreme OCT noJssiMu 101yCKOB
no CT CDB 144 - 75.

Kaace TounocTn IHoge nonycka no OCT | ITosie nonycka mo CT CIB
0J14 6471086
1 B, hs
2 B hg
2a B 2a h 7
3 B3 hg
3a B 3a h 10
4 B4 h
5 B 5 h 12
7 B h 14
8 Bg h 15
9 B h 16
10 B 10 h 17

1 A Hs
2 A H -
2a A2a H8
3 A ;3 Ho
3a A3a HlO
4 Ay H 1
7 Az H 14
8 Ag H s
9 Ay H 16
10 A 1o H 17
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IMpuioxenue b

HapaMeprI HEePoXoBaTOCT! NMOBEPXHOCTU U COOTBETCTBYHOIIHUE UM KJIACCHI
YUCTOTHBI.

Kiaccnl yncToTHI I[TapameTpbl 1IEPOXOBATOCTH MOBEPXHOCTH IO
NMOBEPXHOCTH I'OCT 2789 — 73, mxm
Ra R

V1 80 63 50 320 250 200
V2 40 32 25 160 125 100
V3 20 16 12,5 80 63 50
V4 10 8 6,3 40 32 25
V5 5 4 3,2 20 16 12,5
V6 2,5 2 1,6 10 8 6,3
4 1,25 1,0 0,8 5 4 3,2
V8 0,63 0,5 0,4 3,2 2,5 2,0
V9 0,32 0,25 0,2 1,6 1,25 1,0
V10 0,16 0,125 0,1 0,8 0,63 0,5
V11 0,08 0,063 0,05 0,4 0,32 0,25
V12 0,04 0,032 | 0,025 0,2 0,016 | 0,0125
V13 0,02 0,016 | 0,012 0,1 0,08 0,063
V14 0,01 0,008 | 0,006 0,05 0,04 0,032
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Ipuiaoxenue B
MuHuMaIbHbIE PUILYCKH AJIs1 Pa3JIMYHBIX BUI0B 00padoTKHU

Tabauya Bl - Munumanvnsle npunycku Ha Ouamenmp noo Yucmoesoe odomavueanue
647106 nocie 4YepHOoBoll 00paAdOmMKU 6 MM

Juametp JInvHa Basa B MM
B MM o 100 100-300 | 300-500 | 500-700 | 700-1000
6-10 0,5 0,7 1,0 - -
10-18 0,5 0,7 1,0 - -
18-30 0,6 0,8 1,0 1,1 1,2
30-50 0,6 0,8 1,0 1,1 1,2
50-80 0,7 0,9 1,0 1,1 1,2
80-120 0,7 0,9 1,0 1,1 1,2
120-180 0,8 0,9 1,0 1,1 1,2
180-260 0,8 0,9 1,0 1,1 1,2
260-360 0,8 0,9 1,0 1,1 1,2

Ta6numa B2 - MuHuMapHbIe IPUITYCKH HA JUAMETD MO NUTMGOBaHUE 3aKaJeHHBIX Ba-
JIOB IIOCJIE YUCTOBOTO O0TAYUBAHUSA B MM

Huametp JInvHa Basa B MM
B MM o 100 | 100-200 | 200-400 400-800 | 800-1000
6-10 0,20 0,25 0,30 - -
10-18 0,20 0,25 0,30 - -
18-30 0,25 0,30 0,35 0,40 0,45
30-50 0,25 0,30 0,35 0,40 0,45
50-80 0,30 0,35 0,40 0,45 0,50
80-120 0,35 0,40 0,45 0,50 0,55
120-180 0,40 0,45 0,50 0,55 0,60
180-260 0,50 0,50 0,55 - -

Ipumeuanus: 1. [Ipunyck 0,30 MM 17151 BanmoB auamerpoM 6-10 MM IpUHUMAETCS TOJIb-
ko a0 |=300 mM. 2. B ciydae pa30ouBku NUTH(OBAHUS MTOCIIE TEPMOOOPAOOTKH HA YEPHO-
BO€ M uncTOBOE mpuMepHo 70% yka3zaHHOTO B TaOJIMIIE MPUITYCKaA CIEIYET CHUMATh MPHU
yepHOBOM HutMpoBaHuu U 30% - Py YUCTOBOM.
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Taonuya B3 - Munumanvnvie npunycku Ha ouamemp noo wiaugosanue colpvlx 64106

nocie Yucmoeozo 0OMauueaHus 6 Mm

HunameTp JlimHa Baja B MM
B MM Jlo 100 | 100-200 | 200-400 400-800 | 800-1000
6-10 0,15 0,20 0,25 - -

10-18 0,15 0,20 0,25 - -
18-30 0,20 0,20 0,30 - -
30-50 0,20 0,25 0,30 0,35 0,40
50-80 0,25 0,25 0,30 0,35 0,40
80-120 0,30 0,30 0,35 0,40 0,45

120-180 0,35 0,35 0,40 0,45 -

180-260 0,40 0,40 0,45 - -

Ipumeuanus: 1. [Tpunyck 0,25 mm a1 BanoB auaMeTpoM 10 MM IpUHUMAETCSA TOJIBKO
10 1=300 mm. 2. B ciyyae pa30ouBku nuindoBaHUs HA YEPHOBOE M YHCTOBOE MIPUMEPHO
70% yka3zaHHOTO B TaOJMIIE IPUITyCKa CIEAYeT CHUMATh IIPU YEPHOBOM HUIM(OBaHUU U
30% - Ipu YUCTOBOM.

Tabauya B4 - Munumanvnsle npunycku Ha ouamemp noo pasiudHsvie onepayuu oopa-
OomKu omeepcmuii 6 Mm

Huametp Ilox un- ITox pas- ITox un- ITox pac- ITox pas- Ilon
B MM CTOBOC BEPTHIBA- CTOBOEC TauMBaHUE | BEPThIBA- | MPOTS-
pacTrauuBa- | HUE MOCTE | pa3BePThI- pe3rom HHE TI0CJIE€ | TUBAHUE
HUE TIOCJIE | pacTayuBa- | BaHME MO- | WJIM 3€HKE- | CBEPJICHUSA
YEpPHOBOTO | HUS pe3- clie poM Tocie
WJIW TI0CJI€ | IIOM WJIHM | YEPHOBOI'O | CBEPJICHUS
3€HKEpOBa- | 3EHKEPOM
HUSA
6-10 - - 0,04 - 0,20 -
10-18 - 0,15 0,05 0,8 0,25 0,5
18-30 - 0,20 0,06 1,2 0,30 0,6
30-50 0,9 0,25 0,07 15 0,40 0,7
50-80 1,1 0,30 0,08 - - -
80-120 1,3 0,35 0,10 - - -
120-180 1,5 - - - - -
180-260 1,7 - - - - -

Ipumeuanue: Cepia noJ pa3BepThIBAHNE HEOOXOJUMO BHIOMPATh U3 HOMEHKIATYPbI
CTaHJAPTHBIX CBEPJI, JOMYCKas B Cily4ae HEOOXOUMOCTU OTCTYIJIEHUE OT TaOJIUYHOTO

IPUITYCKa.
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Tabnuna BS - MuHumanbHbIe NPUITYCKU Ha IMaMEeTp MO NUTH(POBAHHUE 3aKATHUBAEMBIX
OTBEPCTHUM ITOCIIE YACTOBOI'O pACTAYMBAHUS WIIU IIOCIIE CBEPJICHUS U pacTa-
YUBAHUSA B MM

dnameTp B JliMHa OTBEpCTU B MM
MM JTo 100 100-200 200-250
10-18 0,15 - -
18-30 0,20 0,25 -
30-50 0,20 0,25 -
50-80 0,25 0,30 0,35
80-120 0,30 0,35 0,40
120-180 0,35 0,40 0,45
180-260 0,40 0,45 0,50

Tabnuua B6 - MuHuManbHble IPUIYCKH Ha MITM(OBAHUE CHIPBIX OTBEPCTHM MOCIE YH-
CTOBOI'0 pacTauYWBaHUs WIH [10CJIE CBEPJICHUA U PACTaYUBAHUSA B MM

Huamerp | [nwuua otBepctuit B | [Jnamerp | JlnuHa oTBEepCTHA B MM
B MM MM B MM
Jlo 100 | 100-200 Jlo 100 100-200 |
10-18 0,12 - 80-120 0,20 0,25
18-30 0,15 0,20 120-180 0,25 0,30
30-50 0,15 0,20 180-260 0,30 0,35
50-80 0,20 0,20

Tabnuna B7 - MunuMansHble MPUITYCKH Ha CTOPOHY MO/ pa3JInYHbIE onepanuu oopa-
OOTKHU TOPIIOBBIX MOBEPXHOCTEHN

Huamerp | Ilox uucroBoe | Ilox mumdonanue nocie | Ilox uepHoBOE MpoTayu-
B MM MPOTAYUBAHUE | YUCTOBOTO MPOTAYNBAHUSA BaHUE 3arOTOBOK
IIOCJIE YEPHO- YYT'YHHBIX U CTAJIbHBIX l'opsuas | UyrynHoe
BOTO CBIPBIX U 3aKAJICHHBIX MO- | IITaMIIOBKA JATHE
BEPXHOCTEU
o 50 0,35 0,20 0,9 1,2
50-120 0,45 0,25 1,3 1,6
120-260 0,55 0,30 1,8 2,3
260-500 0,65 0,35 2,1 2,7
CBobl11e 0,75 0,40 2,4 3,0
500

IMpumeuanue: [Ipunycku o 3To# TabiuIle BHIOPaHBI U3 MPEIOI0KEHUS, YTO TOPIIOBBIC
MOBEPXHOCTH MOIpe3aroT He Oostee ueM Ha 1/2+2/3 d ot HapyxHO# moBepxHOCTH. [Tpn

MIOJIHO TTOJIPE3aHUM BCETO TOPLA YKA3aHHBIC MPUITYCKHU CIEIYET YBEIIMYUTh MPUMEPHO HA
25-50%.
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Tabnuua B8 - Jlonmycku Ha pa3Mepbl 1 MUHUMAJIbHBIE TIPUITYCKH JJI1 YEPHOBOTO pacTayu-
BaHUS U 36HKEPOBaHUs OTBEPCTHUI B 3arOTOBKaX B MM

Hna- [l 'opauas wmamnoska UyryHHOE JINTBHE
MeTp B | Jlomyck Ha qua- [Ipunyck Ha Jlomyck Ha nua- [Ipunyck Ha
MM METp B 3arOTOB- JMaMeTp Mpu METp B 3aroTOB- JTUaMeTp Mpu
KE JUTUHE Ke JUTUHE
1-ro 2-to | o3d | Cspime | 1-ro 2-ro | o3 d | Celme
KJjlacca | Kjacca 3d KJjlacca | Kjacca 3d
TOYHO- | TOYHO- TOYHO- | TOYHO-
CTH CTH CTH CTH
18-30 0.8 1.2 1.2 1.4 2.0 2.5 1.4 1.85
30-50 1.0 1.5 1.4 1.7 2.0 2.5 1.7 2.2
50-80 1.4 2.0 1.5 2.0 2.0 2.5 2.0 2.6
80-120 1.6 2.4 1.9 2.3 2.0 2.5 2.3 3.0
120-180 2.0 2.8 2.1 - 2.0 2.5 2.7 -
180-260 2.4 3.4 2.5 - 2.0 3.0 3.0 -
260-360 2.8 4.0 3.0 - 2.0 3.5 3.4 -

Ta6mua B9 - MuauMaibsHbIe IPUITYCKH 0] YUCTOBOE O0TaYUBAHUE ITOCIIE YEPHOBOTO
00TaynuBaHUSI B MM

Hna- [IITaHroBBIN MaTepuan [IITamnoBka YyryHHOE JINTHE
METp B [Tpunyck Ha AMaAMETp NMpu JIJIMHE
MM
Jo (03:38011(S o (03:38111 (S o
15¢ |0 Ty g5g (15O ey (5q (156

o 18 - - - 0,7 1,0 1,2 1,0 1,2
18-30 0,7 - - 0,9 1,2 1,4 1,2 1,4
30-50 0,8 1,0 - 1,1 1,4 1,7 1,4 1,7
50-80 1,0 1,2 1,4 1,3 1,6 2,0 1,6 2,0
80-120 1,0 1,2 1,4 1,5 1,9 2,3 19 -
120-180 1,2 1,4 1,6 1,7 2,1 - 2,1 -
180-260 1,2 1,4 1,6 1,9 - - 2,4 -
260-360 1,4 1,6 1,8 2,2 - - 2,7 -

IIpumeuanue. [Ipu ogHOKpaTHOM OOTauMBaHWUU 0€3 MOCIEAYIONICH YMCTOBOM 00pabOTKH
BEJIMUYMHY TaOJIMYHOTO MPUITyCKa HYKHO yBeIUYUTh Ha 25-30%
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Tabnuua B10 - CpegHue 10MyCcKd Ha pa3Mepsbl, MOJy4yaeMble TOUHBIM JIUThEM, B MM

Paszmep Jomyck Pa3zmep Jomyck

JINTBE MO BBIMIABISIEMBIM MOJECIISIM JIutb€ B 000710UKOBBIE (HOPMBI

0-15 + 0,08 JUts pasmepos, monny- | +£0,25+0,30 MM
25-30 +0,10 YaeMBbIX B OJHOM MO- Ha quuHe 100 Mm
30-80 +0,20 aydopme

80-150 +0,30 Jnsa pasmepos, epe- | + 0,5+0,6 MM
bomnee 150 + 0,50 CEKAIOIIMX IUIOCKOCTh | Ha muHe 100 MM
pa3zbEémMa

Ta6muma B11 - Jlomycku Ha pa3Mepsl 1 MUHUMAJIBHBIC MIPUITYCKH Ha CTOPOHY IPH 00pa-
0OTKE IIJIOCKOCTEH B MM

Jma | upu- Jonycku | T'opsiuas mram- UyryHHoe DpesepoBanue lmudosanue
Ha B Ha B MM TIPpUITYCK IIOBKa JIUTHE
MM Ha cTopo- | 1-it 2-i OJHOKpaTHOE TpeaBapu-
HY B MM KJ1acc Kjacc TCJIIBHOC
TOYHO- TOYHO- 8
CTHU CTH 8 © E §
> > © E é g = =
= E = El 58| 58] 4 E| Ew 25| Ew| & o) = = a =
S| Y| E |3 5E| 25| SE| zE | BBl |3 5 = |2 |2 |8
T 2|2 | Se|d&e|SE|FE | S8 &FE| E e 8 | & = |8
Jo Jlo 50 JTomyck 1,1 1,8 25 (33120 2,5 0,06 0,14 0,055 0,027 - 0,023 0,045 0,019
150 50-120 Tpumyck - F - - - - 0,9 1,1 0,7 0,9 0,2 0,12 0,7 0,20 0,15 0,09
Jomyck 1,3 1,8 28 | 33|20 2,5 0,08 0,2 0,065 0,032 - 0,032 0,065 0,024
Tpumyck - F - - - - 1,2 19 0,9 1,2 0,30 0,16 0,9 0,25 0,20 0,10
150- Jlo 80 Homyck 13 (21 28 135120 2,5 0,10 0,26 0,08 0,034 - 0,04 0,08 0,027
300 |80-180 | Mpumyek |- |- |- |- |- - 13 16 | 10 13 |03 |017 |08 |030 [025 |0,10
Jlomyck 18125 |33 4120 |30 012 03 0,09 | 0046 |- 0,05 |0,10 | 0,032
Mpunyex |~ |~ |~ |~ |~ - L5 18 112 15 o4 |o020 |10 |030 [030 |015
300- o 120 Jomyck 2,0 (2,8 36 | 43 2,0 2,5 0,15 0,37 0,12 0,056 - 0,058 | 0,10 0,04
600 | 120-250 Ipumyck - - - - - - 1,5 1,8 1,2 15 0,40 0,23 1,0 0,35 | 0,30 0,15
Copme | Aomyck - - | -] 20 | 30 017 043 015 | 0,086 - | 003 [013 | 0,046
260 Ipumyck - - 1,7 2,1 15 1,8 0,45 0,27 1,2 0,40 0,35 0,20
Jomyck 2,5 50 0,19 0,48 0,17 0,075 - 0,075 | 0,17 0,058
Ipumnyck - - |19 24 |17 2,1 0,5 0,30 1,4 045 | 0,40 0,25
Cebl | Jlo 120 | Jomyck 20 |25 0,189 0,46 015 [0074 |- 0,074 [0,15 | 0,058
me | 120-260 | Hpmmyck - - 18 23 | 15 18 | 045 |030 |12 |045 [035 |0,25
600 | ceoime | Aomyck 20 |35 0,24 06 019 | 0,085 |- 0,085 |0,11 | 0,075
260 | Hpumyex SR 24 027 30118 o 632'2 05 034 |15 |060 [040 |0,30
ﬁ;%‘;‘ék 2, P, (022 Jour |- o1l |022 | 0085
' ‘ ' o7 143 |17 |07 |055 | 035

Ipumeuyanus: 1. 3a LIMHY IPUHUMATH JUIMHY 00pabaThIBaeMOil MOBEPXHOCTH B HANPABJICHUH MOAAYH, 33 IIUPHHY —
pa3Mep B HallpaBJIEHUH, IEPIICHUKYIIPHOM K [10aUe.

2. HpI/I OI[HOBpCMCHHOﬁ 06p8.60TKC ABYX MapaJuICIIbHBIX IUIOCKOCTEH JAOITYCK OTHOCHUTCA K PACCTOSIHUIO MCXKY HUMU,
Ipu O6pa6OTKC OJIHOM IIOCKOCTH — K PaCCTOAHHUIO OT 68.3I/IpyIOH_ICFO QJICMCHTA HpI/ICHOCO6J'ICHI/I}I.
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