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Conepxkanue u 00beM KYpCOBOI'0 MMPOEKTA

Becb koMmriekc pa3pabaThIBa€MbIX B KYypCOBOM IPOEKTE TOKYMEHTOB
MOXKET OBITh pa3fenéH Ha TpU YacTH: rpaduueckas YacTh; ajabOooOM
TEXHOJIOTHYECKON JIOKYMEHTAIlUH; pacyeTHO-TIOSICHUTENIbHAS 3aIncKa.
['padmyeckass 4YacTh TUMOBOTO KypCOBOTO MPOEKTa BKIIIOUAeT HE MeHee | ymcra
dopmara Al: geprexku nmeramu 0,5—1 muct; yeprexku 3arotoBku — 0,3-1 mwmcr;
COOpDOUHBI  4YepTéX  CHEUUaIbHOrO  CTAHOYHOIO WM  KOHTPOJIBHO-
U3MEpPUTENBLHOTO mpucnocobsenus - 1-1,5 nucra; AeTaiupoBKka CTAaHOYHOTO WITU
KOHTPOJIbHO-U3MEPUTENBHOTO npuciiocobnenus- 0,5-1 aucT; yepTexu Hanamiok —
1 nuCT; onepalMOHHbBIE 3CKU3bI - | JUCT.

B 3aBHCHMOCTH OT TEMBI U COJAEPKAHUS IPOEKTa B IrpaHUUECKyI0 4acTh
OpU HEOOXOJMMOCTH JOMOJHUTEIBHO WM 3a CYET YaCTUYHOIO COKpAIllEHUs
o0beMa  OTHENbHBIX IYHKTOB MOTYT BXOJOUTh: TIpaUKHM M  CXEMBI,
WUTIOCTPUPYIOIINE aHATN3 TOYHOCTH TEXHOJOTHYECKUX OTepaIliii WM MPOESKTHO-
TOYHOCTHBIE PACUEThI, IPYTHe UIUTFOCTPATUBHBIC MAaTEPHUAIBI.

Texnomornyeckas JIOKYMEHTaIUs odopmsercs B BUJIE
COpOIIIOPOBAHHOTO alb0OMa M BKJIIOYAaET B ce0s: MApUIPYTHYIO KapTy, 3CKHU3
3arOTOBKH, ONIEPAlMOHHBIC KApThI HA BCE BUBI MEXaHUYECKOH 00paOOTKM; KapThl
ICKM30B; KapThl TEXHWYECKOTO KOHTPOJSA H  KOMIUIEKC JOKYMEHTOB,
paspabarbiBaeMbIX 11 cTaHkoB ¢ UITY. JInbo MoxeT ObITh MpencTaBicHa B BUIE
MapLIPyTHOM KapThl MIIM TAOJIULIBI TEXHOJIOTHYECKOIO Mpolecca.

O06bEM pacueTHO-TIOSICHUTENbHOM 3anucku — 40-50 cTpaHuI] pyKOIMCHOTO
tekcra. ColepikaHue 3aluCcKy JOHKHO OTPa3sUTh BCE BUJIbI pabOT, BBHIIIOJHEHHbBIE
CTYACHTOM IO TMPOEKTY: pPAaCUETHbIE, KOHCTPYKTOPCKHE, METOJOJOTUYECKHE,
UCCJIEIOBATENbCKUE U T.I1.

[To comepkaHuio0 KypCOBOW MPOEKT COCTOUT M3 TEXHOJOTHYECKOU U
KOHCTPYKTOPCKOM YacCTEM.

TEXHOJIOI'HYECKAS YACTD ITPOEKTA

I'OCT 14.301-83 mpemycMaTpuBaeT CHEAYIOMIME OCHOBHBIE JTallbl
pa3paboOTKH TEXHOJIOTHUYECKUX MPOIIECCOB:

1. AHanu3 WCXOAHBIX JAHHBIX I Pa3pabOTKH TEXHOJIOTHYECKOTO
nporecca.

2. BbiOOp [EHCTBYIOIIETO THUIIOBOTO, TPYMHIOBOIO TEXHOJIOTHYECKOTO
npolnecca WM MOUCK aHaJIora eMHUYHOTO Mpoliecca.

3. Bb100p MCXOAHOM 3arOTOBKH M METOJIOB €€ M3TOTOBJICHHS.

4. BpIOOp TeXHOJIOTHYECKUX 0a3.

5. CocraBiieHHe TEXHOJIOTMYECKOro MapipyTa 00padoTKu.

6. Pa3paboTka TEeXHOJIOTHMUECKUX ONEPALIHA.

7. HopMupoBaHre TEXHOJIOTUYECKOTO MpoIiecca.



8. OmnpenencHue TpeOOBaHUI 0E30MACHOCTH JKU3HECITSILHOCTH.
9. Pacuet skoHOMUYECKOH 3(h(HEKTUBHOCTH TEXHOJIOTHYECKOTO TPOIIECca.
10. OdopmiteHHE TEXHOIOTHUECKUX JOKYMEHTOB.

1. AHAJIM3 UCXOTHBIX JAHHBIX JJIS pa3p360TKH
TEXHOJOTHYECCKOI'0 mpouecca

B sToM pa3znene paccMaTpuBaroTCs CIEAYIOIIME BOMPOCHI: Ha3HAUYCHHE
JIeTaIH B y3Ji€, MalllMHEe, YCIOBHS €€ HKCIUTyaTallui: TpeOOBaHUS K U3TOTOBJICHHUIO
JeTalN; aHAJIU3UPYETCS MaTepuall U €ro CBOWMCTBA; ONMPEACIISIIOTCS TpeOOBaHUS K
OTIICJIbHBIM TOBEPXHOCTAM JAeTaiid. HeoOXoIMMO BBISIBUTH JIMMUTHUPYIOUIUE C
TOYKHU 3PEHHSI JOJTOBEUYHOCTH MOBEPXHOCTU. Ha OCHOBE MPOBEIEHHOIO aHaIM3a
HE00X0uMO c(OpMYJIMPOBATh OCHOBHBIE 3a/1a4, KOTOPBIE CIEIYET PELIUTh MPU
pa3pabOTKe TEXHOJOTMYECKOTO Mpolecca sl JAOCTUKEHUS 3aJaHHBIX CBOICTB
netanu. [lomyTHO HEOOXOAMMO CTyIEHTaM MPOBEPUTH BBIIAHHBIM B KaueCTBE
3aJJaHUsl YePTEXK JAETalIH: TOCTATOYHOCTH MPOEKINH, MPABMIBHOCTh MOCTAHOBKH
pa3MepoB, TEXHUYECKHMX TpeOOBaHMU, TEXHOJOTMYHOCTh  neTamd. Jlis
Mexanooopabotku ['OCT 14.204-73 ycTaHaBIuMBaeT CIIEAYIOIIUE OCHOBHBIC
NpaBUJia TEXHOJOTUYHOCTH KOHCTPYKIIMH JETANN: KOHCTPYKIHUS ACTATU TOJDKHA
COCTOSITh M3 CTAaHIAPTHBIX M YHU(PHUIIMPOBAHHBIX KOHCTPYKTHUBHBIX JJIEMEHTOB,
pa3Mepbl M IMOBEPXHOCTH JACTANU JOJDKHBI MMETh ONTHUMAJIbHYI0 TOYHOCTh U
[IEpOXOBATOCTh:  KOHCTPYKLHUS JeTalld JOJDKHA 00ecleyuBaTh BO3MOKHOCTb
IPUMEHEHUS TUIOBBIX TEXHOJOTHYECKHX IPOLIECCOB; KOHCTPYKLHUS JIOJKHA
o0ecnieunBaTh BO3MOXHOCTh OJHOBPEMEHHOI'O U3TOTOBJIECHHUS HECKOJIbKUX
netaneit. Ocoboe BHUMaHUE CleyeT 00paiaTh Ha 000CHOBAHHOCTH MPEIETbHBIX
OTKJIOHEHMH pa3MepoB jetanu. Creayer yuuThIBaTb, 4YTO UYpE3MEpHBIE
TpeOOBaHUS K TOYHOCTH Pa3MEPOB M MIEPOXOBATOCTEH MOBEPXHOCTEH BEAYT K
YBEJIMYECHHIO TPYJOEMKOCTH U IEepepacxoy CPeACTB Ha U3TOTOBJICHUE JETaNH.

Ha stom sTane onpenensieTcss TUI MPOU3BOJCTBA (€AUHUYHBINA, CEPUNHBI,
MaccoBbIii). {15 KypcoBOro MpoOEKTa PEKOMEHIYETCsS HCIIOJIb30BaTh CEPUITHBIN,
KaK HanboJiee pacrpoOCTPAHEHHBIN B MPOMBIIILIIEHHOCTH.

2. Bb10op aeiicTBYHOIIEro TUIIOBOI0, TPYIIIIOBOT0 TEXHOJIOTHYECKOI0
npouecca Wi NOUCK aHAJIOra eAUHUYHOI0 Npouecca

Pazpaborky TII HEOOXOAUMO TTPOBOIUTH Ha OCHOBE YHUDHUIIMPOBAHHBIX
TEXHOJIOTUUECKHUX TMPOIECCOB (TUTIOBOM, TPyNNoOBOi). Marepuanabl HEOOXOIUMO
noadupaTh Ha TNPENNPUATAW WIA TIO0 JIMTEPATypHBIM HCTOYHUKaM. [lpwu
OTCyTCTBUM  yHUHUIMpoBaHHBIX TII  TexHomormyeckuil mpouecc IOJKEeH
pa3pabaThIBaTHCSl HA OCHOBE MPUHATHS MPOTPECCUBHBIX PELIEHUH, COJIepKaIIUXCS
B eIMHUYHBIX TII M3roToBICHUS aHATOTUYHBIX JETAICH.

3. BbI0OOp HCXOAHOM 32ar0TOBKH M METO/I0B €€ N3r0TOBJICHUS



JI1s1 U3rOTOBIICHUS JI€TajJel MAllluH MPUMEHSFOTCS 3aTOTOBKHU CJIETYOIIHNX
ISATA BUJOB: 3arOTOBKM W3 IMPOKaTa; [OKOBKM M IITAaMIIOBKH; OTJIUBKH;
3arOTOBKH, HW3FOTOBJICHHBIE KOMOWHUPOBAaHHBIM METOJOM; 3arOTOBKH U3
METaJJIOKEPaMUKH, MJIaCTMAacC M JPYTUX HEMETAJUIMYECKUX MaTtepuanoB. Beioop
3arOTOBKHM OMpeNesieTcsl paaoM (aKkTOpOB: TEXHOJIOTHUECKUMU CBOWCTBAMU
MaTepuana (JUTEHHBIX CBOMCTB IITAMITyEMOCTH, CTPYKTYPHBIX U3MEHEHUH U T.11.);
TpeOyeMOl TOYHOCTBIO BBITIOJIHEHUS! 3arOTOBKM M KAueCTBOM €& MOBEPXHOCTH;
pa3MepaMH JeTall U €€ KOHCTPYKTHUBHOM QopMoOH mporpaMMmoi BBITyCKa
neTanei; CiyxeOHbIM Ha3HAYeHHEeM JeTalid. B  mocoOuu orpaHu4uMcs
pacCMOTPEHHEM  BOIIPOCOB, OTHOCSIIMXCS K  3arOTOBKAM, IOJYYEHHBIM
HITAMIIOBKOH, Kak Han0oJiee UPOKO UCTIOIb3YEMBIM B KYPCOBBIX MPOEKTAX.

IToxoBKHM ITAMIIOBAHHBIE.

Hetanu, paboTarolmye B yCIOBUAX 3HAYUTEILHOTO CHIIOBOTO HarpysKeHus,
OpyU  3HAKONEPEMEHHBIX WM  I[MKIMYECKUX  Harpy3kax pEeKOMEHIYeTCs
M3rOTOBJIATHh U3 IITAMIIOBAaHHBIX IMOKOBOK (B AaJIbHEHIIEM MOKOBOK). [IOKOBKH U3
CTaJIU, B 3aBUCUMOCTH OT HA3HAYEHUS U YCIOBHUI paOOThI, U3rOTOBISIEMBIX U3 HUX
netanei u ocooeHHocreit mpousBojacTsa corsiacHo ['OCT 8479, pazpenstorcs 1no
BUJIaM MCIBITAHUW Ha MATH Tpynn (Tabiuua 1). ['pymnma noKoBKM yKa3bIBaeTCs Ha
qepTeke JCTAIH.

Texnuveckue TpedGOBaHNS

[ToxoBKM MOCTaBISIOTCS B TEPMUUYECKH 00paboTaHHOM cocTtosiHuu. OHH
JOJDKHBI OBITh OYMINEHBI OT OKaJMHBI TPaBJIEHUEM, TPOOECTPYUHBIM WU WHBIM
MetonoM. JlomyckaroTcs MecTHbIe Je(EKThl B BHUJAE IIJAKOBBIX BKIIOYEHUH,
3aKaToOB, 3aKOBOB, a TaKXKe TPEIUH, ITyOMHA KOTOPHIX HE JOJDKHA MPEBBIIIAThH
MOJIOBUHBI HOMHUHAJIBHOTO TIPUITyCKa Ha MEXaHUYECKYyI0 00paboTky. TpeuuHbl
JIOJKHBI OBITH yJIaJIeHbl 3aUUCTKOM.

Tabnuna 1
K onpenenennto rpymnmsl TOKOBOK
['pynma Buast VY cnoBust KOMILIEKTOBAHUS Cnarounsie
TTOKOBOK UcnbiTanuit MapTur XapaKTEPUCTUKHU

o [TokOBKM OTHOM WIJIM pa3HBIX
| be3 ucnerranuit -
pOIOB CTanu




[TokoBKM OTHOM MapKu
CTaJIi COBMECTHO
I Ornipezenienre TBEpIOCTH TBepaocThb
IPOMIEIIINE TEPMUUECKYIO
00paboTKy
[TokoBKM O1HOM MapKu
CTaJIM MPOIIEIINE
i Ornpezenenne TBepI0CTH TBepaocThb
TEPMUYECKYI0 00pabOTKY 110
OJIMHAKOBOMY PEKUMY
1. UcnpiTanue Ha . [Ipunen Tekyuectu
[ToKOBKM OJTHOM IIABKH
pacTsKeHue OTHOCHUTENIBHOE
. CTaJId, COBMECTHO
v 2. omnipezieNieHne yaapHOU Cy)KCHHE
MIPOIIEAIINE
BA3KOCTH Y napHas BA3KOCTb
TepMOOOPabOTKYy.
3. onpezeneHue TBepAOCTH
[IpuHnmaercs
Vv Toxe uto B IV VHJIMBULYAIbHO KaXK1as Toxe uto B 4
TTOKOBKA

Pa3mepsl u JOmyCKHM TIOKOBOK. [Ipw BBITOTHEHHHM KYpCOBOTO TIPOEKTa
HOMHUHAJIBHBIC pa3Mepbl MOKOBOK CIEAyeT OMNpenelsaTh pacdyeToM. JInHehHbIe
pa3Mepbl JIOJDKHBI OBITh YCTAHOBJCHBI OT MCXOJHBIX 0a3 MEXaHWYECKOH
00paboTku. Jlomycku Ha pa3Mephl MOKOBOK COAEPKATCS B OTPACIECBOM CTaHAapTe
OCT 1.41187-78 u B 'OCT 7505-89.

3HaueHue 00OnycKo8 Ha pamepovl WMAMNOBAHHBIX
nokoeok no OCT.41187- 78.

Jlonmycky, YyKa3aHHbIE B OTPACJIEBOM CTaHAAPTE, OTHOCITCS K JTMHEHHBIM
pa3mepaM IITaMIOBAaHHBIX 3arOTOBOK M3 CTalM, TUTAHOBBIX CILIABOB U I[BETHBIX
CIUTABOB (QJIFOMHUHUEBBIX, MAarHUEBBIX, MEJHBIX), M3TOTOBISAEMBIX HA MOJIOTaX,
npeccax M TOPU3OHTAIIBHO-KOBOYHBIX MamuHax. Kpome Toro, B cTaHgapTe
yKa3aHbl JIONyCTUMBIE BEJIMYMHBI CMELICHWM 4YacTed IITamma, JOIMyCTUMBIE
KOpOOJIEeHUsI 3aroTOBOK  (KpUBU3HA, MPOTHUO), JOMYyCTUMBIE OTKJIOHEHUS OT
COOCHOCTH TPOIIMBAEMBIX OTBEPCTUH, AOMYCKH HA IITAMIIOBOYHBIE YKJIOHBI M
HE3aKOOPIMHUPOBAHHBIE PAAUYCHI.

OrtpaciieBoM CTaHIApT  MPEIyCMaTPUBAECT IIECTh KJIACCOB TOYHOCTHU
M3TOTOBJIEHUSI 3aroTOBOK. IlepBbIi W BTOpOWM KJIAcChl MNpPEeAHA3HAYEHBI JJIst
AJIEMEHTOB IITAMIIOBOK, TIOJIBEPraeMbIX XOJOJHOW IIJIOCKOCTHOM KaluOpOBKE
(dexaHke), TpeTu Kiacc — JyIsl JIEMEHTOB 3aroTOBOK, IMOJABEPracMbIX TOpsiuei
MJIOCKOCTHOM KaJMOPOBKE, YETBEPTHIN KJIACC - JJISl IITAMIOBOK, M3TOTOBIISIEMBIX
OOBIYHBIMA ~ METOJIaMH  TOpsSiYel IITaMIIOBKHM C TOCJEAYIOMmeH Tropsuen
KaOpoBKOM. [IAThIii W ImecTol KIIacChl TOYHOCTH OTHOCSTCS K 3aroTOBKaM,
MOJIy9aeMbIM OOBIYHBIMHU METOJIAMU TOPSYEH IIITAMIIOBKH.

Jns HazHaueHUsT JOMYCKOB pa3Mepbl pPa3JENAOTCd Ha BEPTUKAIbHbBIC
(H,s,h,h;  puc.l) - mnepneHaukyIspHbIC IUIOCKOCTH pa3béMa IITamma, u
TOPU30HTAIBHBIE - TAPAJIJIEIbHbBIE UIOCKOCTH pa3beMa IITaMIIa.



Jlonycku Ha BepTHKaJbHBbIE pa3Mepbl Ha3HAYAIOTCS B 3aBUCHUMOCTH OT
IUTONIA/IA TPOEKIMK IITaMIIOBAaHHOW 3aroTOBKM Ha IJIOCKOCTh pa3zbeMma IITamIia
(tabn. 2, 3), a [NONYyCKM Ha TOPU3OHTAJIbHBIE pa3MEPbl B 3aBUCHUMOCTU OT
a0COJIFOTHOM BENMYUHBI pa3Mepa (Ta0i.4).

Kpome Toro, nuHeiHbIe pa3Mepbl pa3AeisioT MO XapaKTepy BIMSHUA Ha
HUX W3HOCA IITaMIIOB HA MATh TPYTIIIL:
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Puc.1. IlokoBKa mrramioBagHas.

1. Pasmepsnr D, d, H, s, b, u3menstonue BeMuIrHy IPH U3HOCE IITAMIIA C
JIByX CTOPOH B IMPOTHUBOIIOJIOKHOM HAmpaBlIEHUSIX Ha3HAYalOT Mo Tabnuie 2.
(BepTHKaIbHBIC pa3Mephl) M MO Tabnuie 4 (TOPU30HTAIBHBIE pa3MeEpbl) IS
JBYXCTOPDOHHEr0 H3HOca mramna. Ilpu 3ToM eciaum pa3smep OTHOCUTCH K
“oxBaTbIBaeMON” (Hapy>KHOM) OBEPXHOCTH 3arOTOBKH, TO OTKJIOHEHHE HA3HAYAIOT

CO 3HAaKaMH, YKAa3aHHBIMHU B Ta6J'II/IHe 4, HaHpHMep, JJIs1 CTaJIbHOM 3arOTOBKHU 5-TO

+0’78 . Eciia xe

KJjlacca TOYHOCTH Ha pasmep D=90mMm cneayer Ha3Ha4aTh JOMYCK

pa3Mep OTHOCHUTCSI K ~OXBaThIBarouleil” (BHYTpPEHHEH) MOBEPXHOCTH (K BBIEMKE)
3arOTOBKH, TO OTKJIOHEHMSI PUHUMAIOTCS 1O Tabiuie 4 ¢ oOpaTHHIMU 3HAKAMU.

Hampumep, mist ctanpHOM 3ar0TOBKH ISITOrO Kjlacca TOUHOCTH Ha pa3zMep d =65Mm
+0.40

-0.70
2. BeprukanpHble pasmepbl h u h;, w3MeHsIONME BEMWYMHY TIPH H3HOCE
ITamIa c IByX CTOPOH, HO B OJTHOM HampasieHue. /J[omyck Ha HUX Ha3HAYaroT:

a) ecimu pasMmep h ompenmernser BHICOTY 3JEMEHTA INTAMIIOBAHHOW 3aroTOBKH M
00yCIIOBJIMBAET U3HOC IITaMIIa B OJHOM HalpaBlieHHUE - 10 Tadnuiie 2;

0) ecnu pa3Mep h; onpeaensieT TiyOMHY BBIEMKH B IITAMIIOBAHHOW 3arOTOBKHU U
OoOyCJIOBIMBA€T HM3HOC INTamMIlia B OJIHOM HallpaBleHUE — MO Tabnuie 2, HO
npuHuMaercs ¢ kodpdumuentom 1,54 ¢ oOpatHbiM 3HakoM. Hampumep, s
CTaJIbHOW 3arOoTOBKM 6-TO KJIacca TOYHOCTU TMPH TUJIOMIAIN TMPOEKIIMH 3arOTOBKHU

Ha IJIOCKOCTh Pa3beMa IuTamia pasHbi 180 cm?, momyck Ha pasmep h; cocrasuser
+09x1.5=1.35

~1.8x1.5=-2.70

3. TopuzonTanbHbie pasMepbl (D) ompenensrone IUHY WX TIHPUHY
AJIEMEHTa ITaMIIOBAaHHOM 3aroTOBKM (IUMPUHY pedpa, MIUPUHY U JJIMHY OOOBIIIKA
U T.J.) U O0YyCIOBJIMBAIOIIME JBYXCTOPOHHEH HM3HOC mTamna. Jlomycku Ha HHX
onpeaenstorcs mno tadi. 4.

4. TopuzoHTanbHble pa3mepsl (L u L1) uamMenstorcs npu u3HoOce mrammna ¢
OIHOM CTOpOHBI. OTKJIOHEHHS Ha HMX HA3HAYalOTCs PaBHBIMU IOJIOBUHHBIM
3HAUEHUSAM OTKJIOHEHUH yIBOCHHBIX pa3zmepoB (2L, 2L;), B3aTbiM 1o Tabmuie 4
(nByxcropoHHeir wu3Hoc). s pasmepa L; OTKIOHEHHS  NPUHUMAKOTCS  C
IPOTUBOMOJIOKHBIMU 3HAKAMH.
Hanpumep: a) anst L=60mm (cTanpHas 3aroTOBKa, S-i KJIACcC TOYHOCTH) JOMYCK

ompezensieTcs no tadbnuiie 4 Ha pazmep 2L=2 x 60 = 120
+0.65

—-0.45
0) Jns pasmepa L1=70mm (cTanbpHas 3aroToBKa 6-TO Kjlacca TOYHOCTH)

JIOMYCK CJIelyeT MpUHUMaTh 1o pazMepy 2L; = 2 x 70 = 140. ITonoBuHa qomycka ¢
+0.45

-0.65

CICAYCT HA3HAYUTH OOITYCK

U OyJIeT paBeH

oOpaTHBIMH 3HAKAMH OTKJIOHEHUI pOBHA



[Tpumeuanue: Jlomycku Ha pa3Mepbl 3aKOOPAMHHUPOBAHHBIX PaUyCOB
MIOJIOBUHE JIOMTYCKOB Ha COOTBETCTBYIOUIUE TUAMETPHI.

5. T'opusoHTaneHble pazMepsl (A) Ha KOTOpPbIE HE BIMAET U3HOC LITamIa.
Jlomyck Ha HUX Ha3HA4aroT 1o Tadi. 5

PaBHBI

Tabmura 2
Jlommycku Ha BEpTHUKAJIbHBIC (TICPIICHIUKYJIIPHBIC INTIOCKOCTH pa3beMa)

pa3Mephbl ITaMIIOBOYHBIX 3ar0OTOBOK (JIBYXCTOPOHHUI U3HOC)
OCT.1.41187-78.

- 3aroToBKu
JIomaab
HITAMIIOBAHHOU
3arOTOBKHU ITJIOCKOCTH I/I3 CTaJIn U TUTAHOBLIX CIIJIABOB I/IS IIBCTHBIX CIIJIAaBOB
pa3LeMa mrramiia, CM2
Knaccm TOYHOCTHU
4 5 6 4 5 6
Cablrie Ho
OTKJIOHEHUS, MM
16 +0,25 +0,4 +0,6 +0,2 +0,3 +0,5
-0,10 -0,2 -0,3 -0,1 -0,2 -0,3
16 o5 +0,3 +0,5 +0,7 +0,25 +0,4 +0,6
-0,15 -0,3 -0,35 -0,15 -0,2 -0,3
o5 40 +0,35 +0,6 +0,85 +0,3 +0,4 +0,7
-0,2 -0,3 -0,4 -0,15 -0,2 -0,4
40 80 +0,45 +0,7 +1,1 +0,35 +0,5 +0,9
-0,2 -0,4 -0,5 -0,2 -0,3 -0,5
+0,55 +0,9 +1,4 +0,45 +0,7 +1,1
80 160 025 | -04 07 02 | -035 | -06
+0,7 +1,1 +1,8 +0,55 +0,85 +1,4
160 20 04 06 11 | -035 | -06 09
+0,85 +1,3 +2,1 +0,7 +1,1 +1,8
320 480 04 06 11 | -035 | 035 | -06




TabOmumna 3

Jlommycku Ha BepTUKaJIbHbIE (IEPIEHIUKYJIIPHBIE INIOCKOCTH pa3beMa) pa3Mepbl
ITaMIIOBAaHHBIX 3arOTOBOK (M3HOC B OJJHOM HANpPaBIICHUH),

OCT 1.41187-78

3aroToBku
IImomtane
MPOCKLIUU
ITAMIIOBAaHHOM
3aroTOBKHU Ha W3 ctanu u THTAaHOBBIX "
IUIOCKOCTDh pa3beMa CIIJIaBOB 3 LIBCTHBIX CILIABOB
[ITaMIIa, CM2
Kitaccsl TouHOCTH
Cablrie Ho 4 5 6 4 5 6
OTKJIOHEHUSI MM
16 +0,05 { +0,10 | +0,15 | +0,05 | +0,10 | +0,15
-0,10 -0,15 | -0,20 | -0,05 | -0,10 | -0,15
16 o5 +0,10 { +0,15 | +0,20 | +0,05 | +0,10 | +0,15
-0,10 -0,20 | -0,25 | -0,10 | -0,15 | -0,20
o5 40 +0,10 { +0,15 | +0,20 | +0,10 | +0,15 | +0,20
-0,15 -0,25| -0,30 | -0,10 | -0,15 | -0,20
40 80 +0,10 | +0,20 | +0,30 +0,1 +0,15 | +0,25
-0,20 -0,25 -0,40 -0,15 -0,20 -0,30
80 160 +0,15 | +0,20 | +0,35 +0,1 +0,28 | +0,30
-0,20 -0,30 -0,5 -0,15 | -0,25 | -0,40
+0,20 | +0,25 | +0,45 | +0,15 | +0,25 | +0,35
160 320 -0,25 -0,40 | -0,60 -0,2 -0,36 | 0,50
+0,20 | +0,30 | +055 | +0,20 | +0,30 | +0,45
320 480 -0,30 -0,40 -0,70 | 0,20 | -0,40 | -0,65




Ta0Omuna 4

Jlonycku Ha rOpU30HTaNbHbIE (apaljiesibHble INIOCKOCTH pa3beMa) pa3Mepbl
IITAMIIOBAaHHBIX 3arOTOBOK (JIBYyXcTOpoHHM n3Hoc), OCT1.41187-78

3aroToBKH
Pazmepnt W3 nBETHBIX CIIJIABOB, "
ITAMIOBAHHOM S 3 CTaJId U TUTAHOBBIX
3aroTOBKHM MM MAarHHUEBBIX, MECIHBIX. CIUIaBoB
Kiaccel Tounoctn
CBBIIIIE 1o 4 5 6 4 5 6
OTKIIOHEHUS, MM

16 +0,25 | +0,30 | +0,40 | +0,30 | +0,40 | +0,50
-0,10 -0,20 -0,20 -0,15 -0,20 -0,30
16 o5 +0,30 +0,4 +0,60 | +0,35 | +0,50 | +0,60
-0,15 -0,20 -0,30 -0,20 -0,30 -0,40
o5 40 +0,35 | +0,50 | +0,70 | +0,40 | +0,60 | +0,70
-0,15 -0,30 -0,40 -0,25 -0,40 -0,50
40 60 +0,40 | +0,60 | +0,80 | +0,55 | +0,70 | +0,90
-0,20 -0,30 -0,50 -0,30 -0,50 -0,60
60 100 +0,55 | +0,70 | +0,90 | +0,70 | +0,90 | +1,10
-0,30 -0,40 -0,60 -0,40 -0,60 -0,70
100 160 +0,70 | +0,90 | +1,10 | +0,85 | +1,10 | +1,30
-0,40 -0,50 -0,70 -0,55 -0,70 -0,90
160 250 +0,85 | +1,10 | +1,40 | +1,10 | +1,30 | +1,60
-0,55 -0,70 -0,90 -0,70 -0,90 -1,10
250 360 +1,10 | +1,30 | +160 | +1,30 | +1,50 | +1,80
-0,70 | -0,80 | -1,10 | 0,85 -1,1 -1,30
360 500 +1,3 +150 | +2,10 | +1,50 +1,8 +2,10
-085 | -1,10 | -1,40 | -1,10 -1,3 -1,60
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Tabmuma 5
JloITyCKY Ha rOpU30HTAIBHBIE (MTapaJlIe)IbHbIC INIOCKOCTH pa3beMa)
pa3Mephl ITaMITOBaHHBIX 3aTOTOBOK (HE 3aBUCSAIINE OT H3HOCA IIITAMITA)

OCT 1.41187-78

3aroToBKu
Pa3mep
. W3 ctanu 1 THTaHOBBIX
ITAMITOBAaHHOM! W3 nBeTHRIX METAIIOB
CILIaBOB
3arOTOBKH

Kiraccel Tounoctn
Csbime 4 | 5 | 6 | 4 | 5 | 6

7o OTKJIOHEHUS MM

40 0,10 0,15 0,20 0,05 0,10 0,15
40 60 0,15 0,20 0,30 0,10 0,15 0,20
60 100 0,20 0,25 0, 35 0,15 0,20 0,30
100 160 0,20 0,35 0,5 0,20 0,30 0,50
160 250 0,35 0,5 0,7 0,25 0,40 0,70

250 360 0,45 0,70 0,9 0,35 0,55 0,90
360 500 0,55 0,90 1,2 0,45 0,70 1,10

HOHYCK HC H€3aKOOpﬂHHHpOBaHHBIﬁ paanyc R YCTAaHAaBJIMBACTCA B
3daBUCHUMOCTH OT BCIIMYHHLBI paanyca I10 Ta6JII/II_I€ 6.

Tabmania 6
Jlomycku Ha pa3Mepbl HE3aKOOPAMHUPOBAHHBIX TEXHOJIOTHYCCKUX PaIHy-
COB IITAMIIOBAHHBIX 3arOTOBOK

3aroToBku
HomunansHBIH W3 ctanu ¥ TUTAHOBBIX
W3 11BETHBIX METAJIOB
pazmep CIIABOB
paanyca, MM Kiacc Tounoctn
4 5 6 4 5 6
+0,5 +1,0 +0,5 +1,0
Jlo 1.6 05 | -05 05 | -05
¢B.1.6 10 2.5 +0,5 +1,0 +1,5 +0,5 +1,0 +1,5
’ ’ -0,5 -0,5 -1,0 -0,5 -0,5 -1,0
¢B.2.5 10 4.0 +1,5 +2,0 +2,0 +1,0 +1,5 +2,0
’ ’ -1,0 -1,0 -15 -0,5 -0,5 -1,0
¢8.4.0 10 8.0 +2,0 +2,5 +3,0 +1,5 +2,0 +2,5
’ ’ -1,0 -1,0 -15 -1,0 -1,0 -1,0
¢5.8.0 10 16 +2,5 +3,5 +4,0 +2,0 +3,0 +3,5
’ -1,5 -15 -2,0 -1,0 -1,0 -15
¢B.16 10 32 +3,0 +4,0 +5,0 +2,5 +3,5 +4.,5
-2,0 -2,0 -2,5 -15 -15 -2,0
¢8.32 10 50 +4,0 +5,0 +6,0 +4,0 +5,0 +6,0
-2,0 -2,5 -3,0 -2,0 -2,5 -3,0
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I[OHYCKI/I Ha CMCHICHUC IITAaMIIOBAHHBLIX 34aIrOTOBOK B IIJIOCKOCTH pPa3bEMa
B 3aBUCHUMOCTH OT
IITAMIIOBAaHHOM 3arOTOBKH IO Ta6JII/II_[e 7.

mTaMIia

I[OHyCKaCMOC CMCIICHHUC (B MM) I10 INIOCKOCTH pa3bCMOB IITaMIIa OJIA
MTAMIIOBAHHBIX 3arOTOBOK U3 CTaJIH, TUTAHOBBIX, AJIIOMUHHCBBIX, MAaIrHUCBLIX,

YCTAaHABJINBAKOTCS

MCIOHBIX CIIJIaBOB.

IIJIOCKOCTH

MPOEKIUHU

Tabmura 7

[Tmomaae mpoekuuu
IITAMIIOBAHHOW 3arOTOBKH Ha

Kmaccel TouHOCTH

TIJIOCKOCTh Pa3beMa IITaMIIa, CM> 4 5 6

Jlo16 0,15 0,2 03

Cs.16 5o 25 0,15 0,2 0,4

CB.25 10 40 0,20 0,3 0,5

Cs.40 no 80 0,20 0,3 0,6

Cg.80 1o 160 0,25 0,4 0,7

Cs.160 1o 320 0,25 0,5 0,8

CB.320 o 480 0,3 0,6 1,0

I[OHYCKI/I Ha CMCHICHHEC HC 3aBUCAT OT APYIHX JOIMIYCKOB H SBJIAIOTCA

JOITIOJJHCHHUEM K HHUM.

Jlonmyckaemoe kopoOiieHue (KpuBU3HA, MPOTUO U JIp.) YCTAHABIUBAETCS IO

HanOoJIbLIEMY Ta0apUTHOMY pa3Mepy IITaMIIOBAaHHOM 3ar0OTOBKH MO Tadnuiie 8.

Tabauma 8
Jlonmyckaemoe kapaOJIeHUE IITaMITIOBAaHHBIX 3arO0TOBOK
3aroToBku
Pa3mep
. U3 cranu, THTaHOBBIX
[ITaAMIIOBAHHOM W3 11BETHBIX CILIABOB
CIIJIABOB
3arOTOBKH, MM
Kiraccel Tounoctn
4 5 | 6 | 4 | 5 6
Crbine flo OtksioHeHus (+,-), MM
16 0,20 0,3 0,4 0,10 0,15 0,2
16 25 0,20 0,3 0,4 0,15 0,2 0,3
25 40 0,25 0,4 0,5 0,15 0,2 0,3
40 60 0,30 0,4 0,6 0,2 0,25 0,4
60 100 0,35 0,5 0,8 0,2 0,3 0,5
100 160 0,40 0,6 0,9 0,25 0,40 0,6
160 250 0,45 0,7 1,0 0,30 0,5 0,7
250 360 0,50 0,8 1,1 0,35 0,5 0,8
360 500 0,60 1,0 1,3 0,40 0,6 1,0
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Jlommycku Ha KOpOOJIeHHE SBIIAIOTCS AOMOJTHEHUEM K APYTHM JIOIYCKaM.
Jlonycky Ha MITaMIOBOYHBIC YKJIOHBI YCTAaHABIMBAIOTCS B 3aBUCUMOCTU OT
BEJTMYCHBI MMITAMIIOBOYHOTO YKJIOHA 1O TabuIie 9.

Tabnuua 9
JIoIyCKY Ha MITAMITOBOYHBIEC YKJIOHBI
HomunanbsHbIl pazmep KIacch TOUHOCTH
[[ITaMITOBOYHOTO YKJIOHA,
rpan. 4 ) 6
Ot Jo [IpenenbHble OTKIOHEHUS

2 +0°20 + 0°30’ +0°4%’
2 5 +0°20’ + 0°30’ + 1°00’
5 7 +0°30’ 1+ 0°45’ + 1°00’
7 + 0°4%’ + 1°00’ + 1°30’

JIoIyCKM Ha IITAMIIOBOYHBIE YKJIOHBI HE 3aBUCAT OT APYTUX JOIYCKOB U
SBJISIFOTCA JJOTIOJIHEHUEM K HUM.

Jlonmyckaemasi BellM4eHa ocTaTka 001051 yCTaHABIMBACTCS 110 HAUOOIbIIEMY
rabapuTHOMY pa3Mepy IITAMIIOBAHHOW 3arOoTOBKHA M CHOCO0Y 0Ope3ku 00J10s 1O
tabnuie 10. Octatok 00105 ABISETCA JOMOJTHEHUEM K IPYTUM JOIMYCKAM.

Tabmura 10
JlomyckaeMbIif OCTATOK 00JI0S IO TIEPUMETPY Cpe3a IITAMIIOBAHHBIX 3aTOTOBOK.

HauGomnbmme rabaputHbie Kuacop! 109H00TH

Pa3zmepsl mraMnoBaHHoOU 4 5 6
3aroToBKH, MM

OcTtaTok 001051, MM

Or hi (o)

25 0,2 0,3 0,5
25 40 0,3 0,4 0,6
40 60 0,4 0,6 0,8
60 100 0,6 0,9 1,3
100 160 0,8 1,2 1,7
160 250 1,0 15 2,0
250 360 1,2 1,8 2,4
360 500 1,4 2,0 2,8
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OTKJIOHEHHS OT COOCHOCTH MPOINHMBAEMbIX OTBEPCTHH YCTaHABIMBACTCS B
3aBHCHMOCTH OT HaWOOJIBIIIET0 radapuTHOrO pa3Mepa ITaMIIOBAHHON 3aroTOBKH
o tadmune 11.

Tabmuna 11
Jlommyckaemoe OTKIIOHEHHE OT COOCHOCTH TPOITMBAEMBIX OTBEPCTHI
B IIITAMIIOBAHHBIX 3arOTOBKAX.

Haunbonbmre rabaputHbie pazMepbl Kiaccer TouHOCTH
IITAMIIOBAHHOM 3arOTOBKH, MM 4 | 5 | 6
Or bifs) OTKIIOHEHUS, MM
60 0,5 0,8 1,2
60 100 0,6 1,0 15
100 160 0,8 15 2,5
160 250 1,2 2,0 3,0
250 360 1,6 2,5 3,5
360 500 2,0 3,0 4,5
Ecmu CCUCHMUC IITaMIIOBaHHOM 3arOTOBKH B IIJIOCKOCTH,

NEPHEHANKYJIIPHON pa3beMy IITaMIIa, UMEET (POpMy Kpyra, TO JOMYCK Ha AUAMETP
ATOrO0 Kpyra MOKET OBITh OINpEAeSieH KaKk Ha BEPTHKAJIbHBbIE pa3Mephl, TaK U Ha
ropu3oHTajibHbIe. [[puHUMaeTca TOT U3 HUX, [10JIE KOTOPOTO OOJIbIIIE.

Jlonmyckn Ha pa3Mepsl, KOTOPBIE OTCYTCTBYIOT HA YEPTEkKE IITAMIIOBAHHOM
3arOTOBKM, HE MOTYT OBITb PAacCUMTaHbl HA OCHOBAaHWUU HMMEIOLIUXCS pPa3MEPOB,
ONMPENENSIOTCA 1O COOTBETCTBYIOUIMM TaOnMIlaM, HO HE MyTeM pelIeHus
pa3MEPHBIX LIETIEN.

3HaYeHHe JOMYCKOB HAa pa3Mepbl IITAMIIOBAHHBIX
noxkoBok mo 'OCT7505-89.

CraHmapT pacnpoCTpaHsieTCsl Ha CTaJbHbIC MOKOBKM OOIEro Ha3HAYCHUS
maccoit 10 250 Kr u (wim) ¢ nuHeHbIM rabapuTHBIM pazMepoM He Oosee 2500 Mm
W3TOTOBJISIEMbIC TOpsiUeH 00BEMHOM IITAMIIOBKOM Ha Pa3IMYHBIX BUJAX KY3HEUHO—
MIPECCOBOI0 000PYI0BaAHMS.

[Ipy mTaMroBke MOKOBOK M3 IBETHBIX METAJJIOB W CILJIABOB B BEIUYUHY
JIOITYCKOB CJIEIyeT YKECTO4aTh MPOTHB PEKOMEHAYEeMbIX sl cTanu Ha 15-20%.
Jlonycku, TNPUIYCKA M HAMyCKHM YCTAHABJIMBAIOTCS B 3aBUCUMOCTH  OT
KOHCTPYKTUBHBIX XapaKTEPUCTUK TMOKOBOK: TOYHOCTU W3TOTOBJICHUS, TPYMIIBI
CTaJlM, CTETECHU CIIOKHOCTH KOH(MUTypaluu MOBEPXHOCTH pazbéma mrtammna. 1o
TOYHOCTH MU3rOTOBJIEHUS MOKOBKH JENATCS Ha 5 KiaccoB. Kiacc TOUHOCTH MOKOBKH
YCTaHABJIMBAETCS B 3aBUCMMOCTH OT TEXHOJOTMYECKOTO Ipoliecca U
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00Opy/OBaHUs, a TaK XK€ HCXOJs U3 NPEIBSBISEMBIX TPEOOBaHMN K TOYHOCTU
pa3MepoB TOKOBKH (Tadur. 12)

Tabnuna 12
Br160p ki1acca TOUHOCTH TOKOBOK
Kiacc Tounoctu
OcHoBHble nedopmupyromiee 000pyI0BaHHE,
TEXHOJOTHYECKHE MPOLIECCHI T1 T2 T3 T4 Ts
KpupouumnHbie ropsyenITaMnoBOYHbIe
MIPECCHI:
OTKpbITas (00JI0HHAs) ITAMIOBKA + +
3aKpbITas [TaMIIOBKa + +
BBIJIABJIMBAHUE + +
["'opu30oHTaIbHO-KOBOYHBIE MAITMHBI + +
[Ipeccbl BUHTOBBIE, THAPABIUYECKHE + +
['opsiuemiraMnoBoOYHbBIE ABTOMATHI + +
[[ITamMmoBOYHBIE MOTOTHI + +
KamubpoBka o6bemHas (ropsiast u + +
XOJIOAHAS)
[Ipeun3nonHas mTaMIoBKa +

JlomyckaeTtcst Jyisl pa3HbIX pa3MEPOB OJHOM MOKOBKM Ha3HAYaTh PA3IUYHbIC
KJIACChl TOYHOCTH. [Ipu 3TOM Kilacc TOYHOCTH OTNpPEEIISIeTCs 10 MPeo0IaaaroieMy
YUCIYy pa3MEPOB OJIHOTO KJIAacca TOYHOCTH.

[To rpynmne, cTany MOKOBKHU JIENATCS HA TpU rpynnbl: M1-cTans ¢ MaccoBoit
noner yraepona a0 0,35% BKIIOUUTENBHO W C CYMMAapHOM MAacCOBOM JOJEH
JIETUPYIOIIUX JIEMEHTOB A0 2% BKIIOUHUTEIBHO;

M2- crans ¢ wmaccoBou pgonen yriepona cBeime 0,35% mgo 0.65%
BKJIIOYMTEIIBHO WJIM C CYMMapHOM MacCOBOM JOJIEH JIETUPYIOLIUX 3JIEMEHTOB
cBrimre 2,0% mo 5,0%:;

M3- crane ¢ maccoBoi gosei yriaepoaa cBeime 0,65% umu cymmapHOM
MacCOBOM J10J1€H JIETUPYIOIIMX 3JIEMEHTOB CBhIlIe 5,0%

ITo crenenu cnoxuoctu: neppas-Cl; Bropas-C2; tpetbsa -C3; yeTBEpTasi—
C4. Crenenbp crnoxnHoctd nokoBku (C) ompenensiercs OTHOIIEHHEM MacChl
(oObema) OKOBKH K Macce (00beMy) (hUTypbl B KOTOPOIO BIMCHIBAECTCS TTOKOBKA.

durypa MoXeT OBITh HMWJIMHIAPOM WM TMapajuiesienuienoMm. B pacuer momkHa
Gnok

Goue
Pesynprupyromas BenuuuHa creneHu ciaoxHoctu: Cl-cpeime 0,63 no 1,0;

C2- cBpime 0,32 10 0,63; C3- cpme 0,13 1o 0,32; C4- no 0,16. [To xkoHbuUTypanuu
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MOBEPXHOCTH pa3zbEéMa IITamIla MOKOBKM Nojapaszaensatorca Ha: I - miockyro; U -
W30THYTYIO.

JI71s1 Ha3HAYEeHUsI OCHOBHBIX MPUITYCKOB, JOMTYCKOB U Oy CKA€MbIX
OTKJIOHCHUH MMOKOBKHU B 3aBUCUMOCTH OT MacChl MapKH CTaJM, CTEIIEHU CIIOKHOCTH
Y KJIacCa TOYHOCTH pa3OUThI Ha 23 MHEKCA.

OpHEHTUPOBOYHYIO BETHYHHY PacdETHON MacChl TOKOBKH (M p)
BBIYUCIISIIOT MO popmyTie

M p= Mg -M,,
I'ne My, — pacueTHas macca IOKOBKH , Kl
M, - macca neraneu, kI ;
K, - pacuérHblii KOApPUIUEHT, yCTaHABIMBAEMBII B COOTBETCTBUE ¢ Tabauei 13.

Tabmuma 13
Koadppunuent (K,) nns onpeneneHuss OpueHTHPOBOYHON
pacuyeTHOM MacChl IOKOBKH.
XapakTepHuCcTHKa JIeTaIN TumnoBsle npeacTaBUTENN K,
VY nnuHeHHoM (HopMBI:
C IPSAMO OChIO Bausl, ocu, nandgsl, matyHsl 1,3-1,5
C U30THYTOM OCBIO Pbruaru, comku pyieBoro yrpaBieHUs 1,1-14
Kpyribie u MHOTOTpaHHBIE B IJIaHE
Kpyribeie [ecTepuu, cTynuIbl, GaaHIbl 1,5-1,8
KBanpaTHsle, MpsIMOYTOJIHHBIE,
MHOTOI'PaHHbIE @dnaHIbl, CTYNHIIBI, TAUKH 1,8-1,7
C oTpocTtkamu KpecroBunsl, BUIKH 1,4-1,6
KomOunupoBaHHoii (coueraromieit
3JeMeHTHI rpynn 1 u 2-i)
KOH(UTYparuu Kynaku noBopoTHsbie, kKoneHvarsie Bansl | 1,3-1,8
C 6onp1mM 06beMOM banku nepennux oceil, pplyaru
HeoOpabaThIBaeMbIX TOBEPXHOCTEH NEePEKIII0UYEeHUsT KOpOOOK mepeaay
OyKCHpHBIE KPIOKH 1,4-1,8
C otBepcTusiMH, YIIyOJICHUSIMH,
MOTHYTPEHUSIMH, HE 0(OPMIITEMBIMU
B ITIOKOBKE MPH IITAMIIOBKE [Tonbie Bambl, (haHIlbl, OJOKU MIECTEPEH 1,8-2,2

Jls ompenesieHust ICXOIHOTO MHAeKca 1o Tabnuie 14 B rpade “macca

MMOKOBKM~ HAXOJAT COOTBETCTBYIOIIYIO JAHHOW Macce CTPOKY U, CMEIIAsiCh MO
TOPU30HTAIM B MIPABO WJIM YTOJIIIEHHBIM HAKJIOHHBIM JIMHUSAM IIPaBO BHU3 J10
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NIEPEeCeUCHUs C BEPTUKATHHBIMU JIMHUSMH, COOTBETCTBYIOIIUMH 33JaHHBIM
3HaYCHUSAM rpy0oii cramm M, crenenu cioxHoct C, Knacca ToaHocTH T,
yCTaHABIMBAIOT UCXOHBIA HHIEKC.

Tabmnuma 14
OnpeﬂeneHHe HUCXOAHOI'O MHICKCA

Macca ['pynna Crenenn Knacc Tounoctu Hcxon
IIOKOBKH, KI' cralim CIIOKHOCTHU IIOKOBKHU HLIﬁ

IIOKOBKUA HHACKC

Mi [ Mp|Ms|Cllc2lc3fca|T1 [T2 [13 [T4 [ TS

o 0,5 BkItOU. 1
Cs.0,5 10 1,0 2
10 1.8 3
18 32 ™~ i
32 56 N 5
56 100 N 5
10,0 20,0 7
200 50,0 ™~ 8
50,0 125,0 9
1250 250,0 ™~ 10
§ 1T

12

™ 13

RN 14

15

16

7

1o

10

20

21

23

INAANLL {’T‘ RW‘I’]’YYQ 1/]\ 1

Hoy q
TP IVIC P DI Taoymra— 1Ty

1 mokoBka maccoii 0,5 kI, rpynna crasmM 1, crenens cinoxuocty Cl kimace
ToyHOCTH T2.

Wcxonubrit mHACKC-3.

2 nokoBka maccoit 1,5kI’, rpynna craimu M3, crenens cinoxknoctu C2 kiacc
toyHoCTH T1.

HUcxonuslii nHAEKC-6

HMcxonupli MHIOEKC yKa3blBalOT HA 4epreke NOKOBKM. [Ipumyck Ha
MEXaHUUYECKYI0 00paOOTKy BKJIIOYAET OCHOBHOM, a TaK K€ JOMOJHHUTEIbHBIC
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NPUITYCKH, YYUTHIBAIOLME OTKJIOHEHUs (OpMbl MOKOBKU. BennueHa mnpumycka
Ha3HA4aeTcsd Ha OJIHY CTOPOHY HOMHUHAJIBHOTO pa3Mepa MOKOBKHU.

OcCHOBHBIC TIPUITYCKH YCTaHABIMBAIOTCSA MO Tabmuie 16 1Mo ucXomHoMy
MHJIEKCY IIEPOXOBATOCTH NOBEPXHOCTH U IMHEHHOMY pa3Mepy.

[Ipurnyckn Ha TOJNIMHY MOKOBKH, IOJABEPracMOM XOJIOAHOW WIIA rOopsAYeu
KaTuOpOBKE, yCTaHABIMBAETCS COTIIAcHO Tabmuie 15.

Tabmuma 15
JlommycKu ¥ IPUITYCKA Ha TOJIIUHY MTOKOBOK, ITOJBEPTAEMbBIX
XOJIOJTHOM U Topsiuei KaInOpOBKeE.

n [Tone nonycka mpu K*,
JIOA/Ib IOBEPXHOCTH
N [Tpunyck, MM
oABEpraeMom KamOpoBKe, A
cm? o 0.5 BxJ1. Cspie 0.5
Jlo 2.5 BKIIOUHATENHHO 0.25 0.32 0.26
Csbpire 2.5 10 6.3 0.3 0.36 0.32
6.3 10 0.36 0.4 0.36
10 16 0.40 0.44 0.40
16 25 0.5 0.5 0.44
25 40 0.6 0.6 0.50
40 80 0.7 0.8 0.60

K* - oTHOIIEHHE TONIUHBI (PACCTOSTHUE MEXTY KaTHOPOBATLHBIMHU
MJIOCKOCTSIMH) K IIIMPUHE TTOKOBKH, MOABEPraeMon KaMOpOBKeE, HIIA €€ JIIEMEHTA.

B taGnuie npuBeaeHbl 3HaUCHUSA JUTSI XOJIOHOUM KanuOpoBku. st ropsiueit
KaJIMOPOBKH, TAOJMYHBIC 3HAUCHUS HYKHO YBENUYHUTH B 1.5 paza. [lpu
OJTHOBPEMEHHOM KaTMOPOBKH HECKOJIBKUX IIIOCKOCTEH MOKOBKH TIJIOMIA
KaJIMOPOBKH OTMPEENSETCs KaK X CyMMa, a 3HAaYEHUS JOMYCKOB U OTKJIOHEHU Ha
BCE AJICMEHTBI ONPEICTISAIOT U 110 HAaMMEHbIIeH BenmmunHe K.

Jlonyckaemble OTKJIOHEHHS TPUHUMAKOTCA PABHBIMU MOJIOBUHE TTOJIA
JOIyCKA.

OTKJIOHEHUS OT MapAIJIETBbHOCTH, TNIOCKOCTHOCTH U IPSIMOJTMHENHOCTH
KaJTMOPOBAHHBIX TIOCKOCTEH JOIMYyCKAETCS B MpeJieax JOIMycKa pa3mMepa mocie
KaJTMOPOBKH.

18



Tabmura 16
OCHOBHBIE NPUITYCKH Ha MEXaHUYECKYIO 00pabOTKY (Ha CTOPOHY)

Tommuua neraau

% Ho 25 25-40 40-63 63-100

E JlnuHa, MUpUHA, 1UaMeTp

}E o 40 40-100 100-160 160-250
I RIS I RES ) P RES et R R
1({ 04| 06| 07 0,4 o6 | 07 05| 06| 07| 06 | 08| 09
2|1 04| 06 | 07 0,5 o6 | 07| 06| 08| 09| 06| 08| 09
31 05| 06| 07 0,6 o8| 09| 06| 08| 09| 07| 09| 10
41 06| 08| 09 0,6 o8| 09 07| 09| 10| 08| 10| 11
5 06| 08| 09 0,7 09| 10 08| 10| 21| 09| 11| 1.2
6| 07 09| 10 0,8 10 11|09 | 11| 12| 10| 13| 14
71087 10| 11 0,9 11 12| 10| 13| 14| 11| 14| 15
81 09| 11| 12 1,0 13| 14| 11| 14| 15| 12| 15| 16
91 10| 13| 14 1,1 14| 15| 12| 15| 16 | 13| 16 | 18
10 11| 14 | 15 1,2 15| 16| 13| 16 | 1,8 | 14| 1,7 | 19
11 12 | 15| 1,6 1,3 16 | 18| 14| 1,7 | 19| 15| 18| 20
12 13 | 16 | 18 1,4 1,71 19| 15| 18 | 20 | 1,7 | 20 | 2.2
13 14 | 17| 19 1,5 18| 20| 1,7 | 20| 22| 19| 23| 25
141 15| 1,8 | 20 1,7 20 | 22 (19| 23| 25| 20 | 25| 27
15 1,7 | 20 | 22 1,9 23 | 25| 20| 25| 27| 22| 27| 3,0
6 19| 23| 25 2,0 25 | 27| 22| 27| 30| 24| 30| 33
17| 20| 25 | 27 2,2 27| 30| 24| 30| 33| 26| 32| 35
18| 22 | 2,7 | 30 2,4 30| 33| 26| 32| 35| 28| 35| 38
19| 24 | 30| 33 2,6 32| 35| 28| 35| 38| 30| 38| 41
20 26 | 32| 35 2,8 25| 38| 30| 38| 41| 34| 43 | 47
21| 28 | 35| 338 3,0 38 | 41 | 34| 43 | 47 | 3,7 | 47 | 51
22| 30| 38| 41 3,4 43 | 47 | 37 | 47| 51 | 41 | 51 | 56
23| 34 | 43 | 47 3,7 47 | 51 | 41| 51| 56 | 45| 57 | 62
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[Tponomxenue Tadaubl 16

TommuuHa neranu

= 100-160 160-250 CB.250

§ g ['my6uHa u BeIcOTa A€TAIN

= ) 250-400 400-630 630-1000 1000-1600 1600-2500

100 | 10 195 100 | 10 195 j’g% 10 195 100 | 10 195 100 | 10 195
125 1,6 ’ 12,5 1,6 ’ ' 1,6 ' 1,25| 1,6 ’ 1,25| 16 | ™

1 0,708 09 | - - - - - - - - - - - -
2 0,7(09| 10 (08| 10| 11| - - - - - - - - -
3 0810/ 11 |09(11| 12 |10|13|14
4 10911 1210|1314 |11(11|15
5 10(13 14 (11|14| 15|12{15|16|13| 13|18
6 1,114 15(12|15| 16 |13(16|18|14|17(19|15]| 18|20
7 1,215 16 |13|16| 1,8 |14|1719|15|18|20| 17| 20|22
8 1316 18 (14| 17| 19| 15(18|20|17]20(22|19]| 23|25
9 14117 19 |15|18| 20| 17{20|22|19|23|25|20]| 25|27
10 | 15(18| 20 (17|20 22 |19|23|25|20|25|27|22]|27]|30
11 | 1,7 (20 20 (19| 23| 25 |20|25|27|22|27|30|24]|30] 33
12 | 19 (23| 25 | 20| 25| 2,7 |22|27|30|24|30(33|26]|32]|35
13 | 20 (25| 2,7 |22 27| 30|24|30|33|26]|32|35|28|35]|38
14 | 22|27 30 (24|30| 33|26|32|35|28|35|38|30]38]|41
15 | 24 (30| 33 (26|32| 35(28|35|38|30|38|41|34]|43]|47
16 | 26 (32| 35|28 35| 38 |30(38|41|34|43|4,7|37|47]|51
17 | 28 (35| 38 30| 38| 41 |34|43|47|37|47(51|41|51]|56
18 | 30 (38| 41 34| 43| 47 |3,7|47|51|41|51|56|45|57]|6,2
19 | 34 (43| 47 |37 47| 51 |41|51|56|45|57(62|49]|6,2|6,8
20 | 3,7|4,7| 51 |41|51| 56 |45|57(62|49|62|68|54|68]|75
21 | 41|51 56 | 45|57| 6,2 |49|62|68|54|68|75|58| 74|81
22 | 451|57| 62 |49| 62| 68 |54|68|75|58|74|81|62| 79|87
23 | 4916,2| 68 | 54| 68| 75|58 74(8162|79|87|71|91| 10
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K 1omonHWUTENnbHBIM  HPUIyCKaM  INOKOBKM  OTHOCST  INPHUIYCKH
YUUTHIBAIOIINE CMEIICHUE MTOKOBKH, M30THYTOCTh, OTKJIOHEHHE OT IJIOCKOCTHOCTHU
U TPSMOJIMHEHHOCTH, MEXKILEHTPOBOTO M MEXOCEBOTO PACCTOSHUN YTJIOBBIX
pasmepoB. B 3aBucuMocTH OT Kjacca TOYHOCTH T  yCTaHAaBIMBAIOTCS
JOTIOJTHUTENbHBIE TPUIYCKM HAa MEXaHWYecKyro o00paboTky. CwmelieHue 1o
MOBEPXHOCTHU pa3bEMa MITaMIIOB 1o Tabnuie 17.

Taomuma 17
CwmernieHue 1o MOBEPXHOCTH pazbeMa ITaMIia

[Ipunycku s KI1aCCOB TOYHOCTH, MM

[Inockast moBepxHOCTH pazbema (I1)

T1 T2 T3 T4 T5

CI/IMMeTpI/I‘lHO HU30TrHyTad IMOBCPXHOCTDH

Macca paswema (Mc)
IIOKOBKH, KI'

T1 T2 T3 T4 TS5
HCCI/IMMeTpI/I‘-IHO I/I3OFHYT8,5[ HOBGpXHOCTI)
pazbema (M)
T1 T2 T3 T4 T5
Ho 0,5 Bk 0.1 0.2
0.3
0.1 0.2
Cs. 0,5 101,0 0.1 0.3
0.1 0.2
10 18 03 0.4
0.2
1,8 3.2 0.3 04 0.5
0.2
32 56 03 04 | 9% | o6
0.2
5,6 10,0 0.3 0.4 0.5 06 0.7
0.4 0.6 0.9
0.5 0.7
10,0 20,0 03
0.4 0.6 0.9
20,0 50,0 0.3 0.5 0.7 1.2
0.4 0.6 0.9 1.6
50,0 125,0 0.5 0.7 1.2
1250 2500 | 04 | %% | g5 | O7 | o9 | 12| 16 | 20
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N3oraytocTh

IIOKOBKH

51

OTKJIOHCHHCEC

NpSAMOJIMHEHHOCTH onpeaensercs no tadmuue 18.

oT

IINTOCKOCTHOCTH 141

Tabmuma 18
N30rHYTOCTh U OTKJIOHEHHE OT INTOCKOCTHOCTH W TIPSIMOJTMHEHHOCTH.
MM
Hau6opmmii pasmep HpI/IHYCKI/I JJI1 KJIaCCOB TOYHOCTHU
IIOKOBKU
T1 T2 T3 T4 TS
Jo 100 BxurO4. 0,1 0,2 0,2 0,3 0,4
Cg.100 o 160 0,2 0,2 0,3 0,4 0,5
160 250 0,2 0,3 0,4 0,5 0,6
250 400 0,3 0,4 0,5 0,6 0,8
400 630 0,4 0,5 0,6 0,8 1,0
630 1000 0,5 0,6 0,8 1,0 1,2
1000 1600 0,6 0,8 1,0 1,2 1,6
1600 2500 0,8 1,0 1,2 1,6 2,0

MuHuManbpHas BeEJIMYMHA PAJUYyCOB 3aKPYIJICHUM HApPYXHBIX YTIJIOB
MOKOBKH B 3aBUCUMOCTH OT TJIyOWHBI MOJIOCTH PY4Ybs IITaMIIa YCTaHABJIUBAIOTCS

o tadmure 19.

Tabnuma 19
K ompenenenuto pagnycoB 3akpyTiIeHUH.
MuHuManbpHas BEIMYMHA PAJNYCOB 3aKPYTIICHUH, MM, TIPU
Macca IOKOBKH, KT rIIyOMHE TOJIOCTH PY4bsi IITAMIIA, MM.
o 10 Bxk1. 10-25 25-50 Cs. 50

Jo 1,0 BxIIOY. 1,0 1,6 2,0 3,0
Cs. 1,0 6,3 1,6 2,0 2,5 3,6
6,3 16 2,0 2,5 3,0 4,0
16,0 40,0 2,5 3,0 4,0 50
40,0 100,0 3,0 4,0 50 7,0
100,0 250,0 4,0 5,0 6,0 8,0
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OTKJI0OHEHHUE MEKOCEBOTO PACCTOAHUA YCTAHABINMBACTCA 110 Ta6J'II/II_IC 20.

Tabauma 20
K onpenenennio OTKIIOHEHUIA MEAKOCEBOTO PACCTOSIHUSA, MM
HpI/IHYCKI/I JJIA KJIaCCOB TOYHOCTH
Paccrosinue mexmy
I_IeHTpaMI/I, OCsiIMU
T1 T2 T3 T4 TS5
J1o 60 BxJItOY. 0,1 0,1 0,2 0,2 0,3
CB.60 1o 100 0,1 0,2 0,2 0,3 0,5
100 160 0,2 0,2 0,3 0,5 0,8
160 250 0,2 0,3 0,5 0,8 1,2
250 400 0,3 0,5 0,8 1,2 1,6
400 630 0,5 0,8 1,2 1,6 2,0
630 1000 0,8 1,2 1,6 2,0 25
1000 1600 1,2 1,6 2,0 2,5 4.0
1600 2500 1,6 2,0 2,5 4.0 6,0

[Ipu U3roTOBIIEHNE CTEPKHEBBIX IMOKOBOK C IBYXCTOPOHHEN BBICAJIKON WIIA
MOKOBOK CO CTEp>KHEM HemoJBepraromumcs aedopMalnud TpH  Ha3HAUYCHUE
IPUITYCKA HY>KHO YUYWTHIBATh JOIYCK Ha JJIMHY CTEPXKHs, KOTOPBHIM NPUHUMAOT,
MM:

Ho2—ngna TI;
mo3 -gua T2;
mo4 - ma T3;
mos5 - ms T4,
no6 - mua T 5.
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> BenuunHa nmpuBENEHHBIX JOIMYCKOB JJIsl TIOKOBOK C JBYCTOPOHHEH BBICAIKOM yaBamBaeTcs. Jlomycku u gomyckaemble
- TKJIOHEHUS JINHEHHBIX pa3MepOB MOKOBKH HA3HAYAIOTCA B 3aBUCUMOCTH OT MCXOJHOTO MHIEKCA U pa3MepoB o Tabim.21.

Tadomura 21
JlonycKu 1 10IyCKaeMbl€ OTKJIOHEHHS JTMHEUHBIX pa3MepPOB OKOBOK. MM
Ucxonnbii
HaunbospIimas Tonmmaa nOKOBKH
WHJIEKC
Jlo 40 40-63 63-100 | 100-160| 160-250| Cs. 250
JlnuHa, muprHa, TMaMeTp, rTyOrHA U BBICOTA TOKOBKHU
1000- 1600-
J1o 40 40-100 | 100-160| 160-250| 250-400| 400-630 | 630-1000
1600 2500
1 03 | +0,2] 04 ] +03] 05| +0,3] 0,6 [ +0,4] 0,7 +05] - - - - _ S - T -
0,1 0,1 -0,2 -0,2 0,2
2 0,4 +0,3| 05| +0,3| 05| +0,4| 0,7 | +05| 0,8 | +0,5| 0,9 | +0,6 - - - - - -
0,1 -0,2 -0,2 -0,2 -0,3 0,3
3 0,5 +0,3| 06 | +0,4| 0,7 | +0,5| 0,8 | +05| 0,9 | +0,6| 1,0 | +0,7 1,2 +0,8| - _ _ _
-0,2 -0,2 -0,2 -0,3 -0,3 -0,3 -0,4
4 06 | +04] 07| +06| 0,8 +05| 09| +06] 10| +0,7] 12| +0,8] 1,4 [ +09] - - T -
-0,2 -0,2 -0,3 -0,3 -0,3 -0,4 05
5 0,7 +05| 0,8 | +0,5| 09 | +0,6| 10| +0,7| 1,2 | +0,8| 1,4 | +0,9 1,6 +1,1| 20| +1,3( - _
-0,2 -0,3 -0,3 -0,3 -0,4 05 05 -0,7
6 0,8 +05| 09 | +06| 10 | +0,7| 12| +0,8| 1,4 | +0,9| 16 | +11 2,0 +1,3| 22| +1,4| 25| +1,6
-0,3 -0,3 -0,3 -0,4 -0,5 -0,5 -0,7 -0,8 -0,9
7 09 [ +06] 10| +0,7| 12| +0,8] 14| +09] 16| +1,1] 20 | +1,3] 22 [ +14]| 25| +1.6| 2,8] +1,8
-0,3 -0,3 -0,4 0,5 0,5 0,7 0,8 -0,9 -1,0
8 10 [+07] 12 +08]| 14| +09| 16| +1,1] 20| +1,3] 22 | +14| 25 | +16] 28| +1,8] 3,2] +2,1
-0,3 -0,4 0,5 0,5 -0,7 0,8 -0,9 -1,0 1,1
9 12 [ +08] 14 [ +09] 16 | +1,1| 20| +1,3] 22| +14] 25| +16| 2,8 | +1.8] 32| +2,1| 3,6 +2.4
-0,1 -0,5 -0,5 -0,7 -0,8 -0,9 -1,0 -1,1 -1,2
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Le

[Tponomxenue Tadmuubl 21

10 14 [ +09] 1,6 | +11] 20 | +13[ 22 [ +14[ 25[ +1,6] 28 [ +18] 3.2 | +21] 3,6 +21] 4,0] +2,7
-0,5 -0,5 0,7 -0,8 -0,9 -1,0 1,1 1,2 1,3
11 16 | +11| 20 | +13| 22 | +14| 25| +16| 28| +18] 3.2 | 21| 36 | +24| 40| +27| 45| +30
-0,5 0,7 -0,8 -0,9 -1,0 1,1 -1,2 1,3 1,5
12 20 | +13] 22 [ +14] 25 | +16| 28| +1.8| 32| +21| 36 | +24| 40 | +27| 45| +30][ 50| +33
-0,7 -0,8 -0,9 -1,0 1,1 -1,2 1,3 1,5 1,7
13 22 | +14] 25 [ +16| 28 | +1.8| 32| +21| 36| +24| 40 | +27| 45 | +30] 50| +33| 56| +3,7
-0,8 -0,9 -1,0 1,1 1,2 1,3 -1,5 1,7 -1,9
14 25 | +16] 28 [+18] 3.2 | +21| 36| +24| 40| +27| 45 | +30] 50 | +33] 56 +3,7| 63| +4,2
-0,9 -1,0 1,1 1,2 1,3 -1,5 1,7 -1,9 2,1
15 28 | +18] 32 | +21] 36 | +24| 40| +27| 45| +30| 50 | +33| 56 | +37| 63| +42| 7.1| +47
-1,0 1,1 1,2 1,3 1,5 1,7 -1,9 2,1 2,4
16 32 | +21] 36 | +21| 40 | +27| 45| +30| 50| +33] 56 | +3.7| 63 | +42| 7.1| +4,7| 8,0] +53
1,1 1,2 1,3 -1,5 1,7 -1,0 2,1 2,4 2,7
17 36 | +24] 40 [ +27] 45| +30| 50| +33| 56| +37| 63 | +42] 7.1 | +47| 80| +53[ 9,0 +6,0
1,2 1,3 1,5 1,7 -1,9 2,1 -2,4 -2,7 -3,0
18 40 | +27] 45| +30] 50 | +33] 56 | +3.7] 63| +42| 7.1 | +47| 80 | +53| 90| +6,0| 10| +6,7
1,3 -1,5 1,7 -1,9 2,1 -2,4 -2,7 -3,0 -3,3
19 45 | +30| 50 | +33] 56 | +3.7| 63 | +42| 7.1 | +47| 88 | +53| 90 | +6,0| 10 | +6,7| 11| +74
-1,5 1,7 -1,9 2,1 -2,4 -2,7 -3,0 -3,3 -3,6
20 50 | +33] 56 | +37| 63 | +42| 71| +47| 80| +53] 90 | +60| 10 | +6,7| 11 | +74[ 12| +8,0
1,7 -1,0 2,1 -2,4 2,7 -3,0 -3,3 -3,6 -4,0
21 56 | +3,7| 63 | +42| 7.1 | +47| 80| +53| 90| +60| 10 [ +6,7| 11 | +74| 12 | +80]| 13| +8,6
-1,9 2,1 -2,4 2,7 -3,0 -3,3 -3,6 -4,0 -4,4
29 63 | +42| 7.1 [ +47] 80 | +53| 90| +6,0| 10 | +6,7| 11 | +7.4| 12 | +80| 13| +86| 14| +9,2
2,1 2,4 2,7 -3,0 -3,3 -3,6 -4,0 4,4 4.8
23 71 | +47] 80 [ +53] 90 [ +6,0| 10 [ +6,7| 11 | +7.4| 12 | +80| 13 | +86| 14 | +9,2] 16| +10-
-2,4 2,7 -3,0 -3,3 -3,6 -4,0 -4,4 4,8 6.0
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Omnpenensemble 0 TaOIUIAM CTaHAApTa JOMYCKHM HAXOJSAT Ha 4YepTexe
MOKOBKH C COOJIIOJICHUEM CIIEIYIOMIUX MPaBUIL.

Jlonmycku Ha BHYTPEHHUH pa3Mep MOKOBOK JOJDKHBI YCTAHABIMBATHCS C
oOpaTHBIMH 3HAKAMH.

Jlomrycku Ha pasmepsl Thuna H, D, d o0ycioBnuBarone HeJOMTAMIIOBKY H
JBYCTOPOHHUI W3HOC MITaMIia omnpezaensercs no tadmuue 21. [lpu atom gomycku
Ha pasmMep H ycraHaBmuBarOTCS TIO HAWOOJNBIIEH BBICOTE TIOKOBKA U
pacIpoCTPaHSAIOTCS HAa BCE pa3MeEpbl BEICOThI TAHHOW IMOKOBKH.

Jlonycku Ha pasmepsl L, | ycranaBmuBaromme OJHOCTOPOHHHUN HW3HOC
HITAMIIOB, YMEHBILIAIOTCS 110 CPABHEHUIO C TAOJIMYHBIMU B 2 pa3a.

Homycku Ha pazMepsl h (1o nepenany) ycTaHaBIMBaIOUUE OJTHOCTOPOHHUHN
U3HOC 1TamioB +/- 0,5 mosst gonycka. Jlomycku Ha pasmepsl hy (ais yriayOnenuit),
YUHUTHIBAIOIINE U3HOC BHICTYIIOB IITAMIIOB MPUHUMAIOT C OOpAaTHBIMU 3HAKAMH T.€.
BMECTO TaOJWYHOTO 3HAYCHHS  +11 NPUHUMAETCS +1p . V3MeHeHHe 3HaKOB
0OyCJIOBJIEHO YMEHbILIEHHEM 3Ha4eHUI hy B pe3ysibTaTte n3HOCa BHICTYNOB IITAMIIA.

Jlonmyckaemasi BeJIMUMHA CMEIICHUSI MO MOBEPXHOCTH pazbema IITaMIl He
JOJKHA MPEBBINIATh 3HAUCHUN MPUBEEHHBIX B Ta0. 22.

Tabauna 22
K ompenenenno BeMMUWHBI CMEIICHHS 9acTCH IMTamMIia

Jlonyckaemasi BeIMUMHA CMELIEHUS 110 TOBEPXHOCTU
pazpemMa mTamIia, MM
[Tnockas moBepxHoCcTh pazbema (I1)

T1 ™ | 13| T4 | T5
Macca CI/IMMeTpI/I‘IHO HU30TrHyTad IMOBCPXHOCTH
MMOKOBKH, KT pazbema (Mc)
Tl ™ | 13| T4 | T5

HecummeTprnyHO N30THYTasi IOBEPXHOCTh
paszvema (Mn)
T1 T2 T3 T4 T5

Ho 0,5BKmou 0,1 0,2 0,2 0,3 0,4 0,5 0,6
Cs.0,5 mo 1,0 0,2 0,2 0,3 0,4 0,5 0,6 0,7
10 18 0,2 0,3 0,4 0,5 0,6 0,7 0,8
18 3,2 0,3 0,4 0,5 0,6 0,7 0,8 1,0
32 56 0,4 0,5 0,6 0,7 0,8 1,0 1,2
56 100 0,5 0,6 0,7 0,8 1,0 1,2 1,4
10,0 20,0 0,6 0,7 0,8 1,0 1,2 1,4 1,8
20,0 50,0 0,7 0,8 1,0 1,2 1,4 1,8 2,5
50,0 125,0 0,8 1,0 1,2 1,4 1,8 2,5 3,2
125,0 250,0 1,0 1,2 1,4 1,8 2,5 3,2 4,0
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23.

I[OHYCKaeMa}I BEJIMYMHA OCTATOYHOTO 00JIOS OMnpeAcCIsACTCA 110 Ta6J'II/IIIC

Tabmuna 23
K onpenerennto BeTUIHHBI OCTAaTOYHOTO 00JI0SI

IIOKOBKMH, KI"

I[OHYCKaeMaH BEJIMYMHA OCTATOYHOr0 00105 , MM

[Tnockas moBepxHocTh pazbema (I1)

T1 T2 T3 T4 T5

CI/IMMeTpI/I‘-IHO HN30THyTasd NOBCPXHOCTDH

Macca pazbema (Mc)

T1 T2 T3 T4 T5

HecuMmMeTpru4yHO U30THYTas TIOBEPXHOCTh
paszvema (1)

T1 T2 T3 T4 T5

o 0,5Bkmou 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

Cs. 0,5 01,0 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0

10 18 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2

1,8 32 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4

32 56 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6

56 10,0 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8

10,0 20,0 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,2

20,0 50,0 0,9 1,0 1,2 1,4 1,6 1,8 2,2 2,8

50,0 125,0 1,0 1,2 1,4 1,6 1,8 2,2 2,8 3,5

125,0 250,0 1,2 1,4 1,6 1,8 2,2 2,8 3,5 4,0

I[OHYCKaeMaH BCJIMYMHA BBICOTBI 3ayCCHIIA HA IIOKOBKC II0O KOHTYpPY

00pe3ku 007105 He JO0JKHA MPEBHIIATS:

paza.

2MM -IUIst TOKOBOK Maccor o1,0 Kr BKIrounTenbHo;

3Mm ¢ “ “  c¢B.1,0kI" mo 5,6 xI" ;
SMm - ¢ “ “ 56kl mo 50,0kl “;
6MM [13 [13 (13 (13 50,0-

A npu npoOUBKEe OTBEPCTHs 3Ta BEJIMYMHA MOXKET ObITh yBenudeHa B 1,3
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Jlomyckaemast

o taoure 24.

BCJIIMYHHA

3ayCeHIIa,
IyaHCOHA NpPH IITaMIIOBKE B 3aKPBITHIX IITaMiax (0e3 00J0KHON), onpenesnsercs

O6p8.30BaBHICFOC$I I10

KOHTOPY

Tabnuua 24
K OIpCACICHHUIO BCIIMYMNHBI 3ayCCHIIA.
Cremens Jlomyckaemasi BeJIMYMHA 3ayCeHIIa TPU MaKCUMAJIbHOM
Macca mokosit. | crosHocT pa3Mepe MOIEePEeUHOro CeYeHHsI OKOBKH 110
- ’ HOKOBKIL HIOBEPXHOCTH pa3beMa, MM
o 40 40-100 | 100-160 | 160-250 | Cg.250
o 0,5 Bk Cl1,C2 1,0 2,0 - - -
C3 2,0 3,0 - - -
C4 3,0 4,0 - - -
Cg.0,5 10 3,2 ClL,C2 2,0 3,0 4,0 - -
C3 3,0 4,0 50 - -
C4 4,0 5,0 6,0 - -
CB.3,2 10 5,6 ClL,C2 3,0 4,0 50 - -
C3 4,0 50 6,0 - -
C4 5,0 6,0 7,0 - -
CB.5,6 10 20,0 CL,C2 4,0 50 6,0 7,0 8,0
C3 5,0 6,0 7,0 8,0 9,0
C4 6,0 7,0 8,0 9,0 10,0
Cs.20,0 1o 50,0 ClL,C2 5,0 6,0 7,0 8,0 9,0
C3 6,0 7,0 8,0 9,0 10,0
C4 7,0 8,0 9,0 10,0 11,0
CB.50,0 ClL,C2 6,0 7,0 8,0 9,0 10,0
C3 7,0 8,0 9,0 10,0 11,0
C4 8,0 9,0 10,0 11,0 12,0
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OTKJIOHEHUS! OT KOHIIEHTPUYHOCTH MPOOUTOTO B IIOKOBKE OTBEPCTHUS
yCTaHaBJIMBAETCS MO Tadauue 25

Tabnuna25
K onpeneneHnto OTKIOHEHUS IO HE KOHLIEHTPUYHOCTH
MpPOOUTOTO OTBEPCTHS.

. JlommyckaeMoe HanOoJIbIIIee OTKIIOHEHUE OT
HaubGonpmmii pazmep
KOHIICHTPHUYHOCTH IMPOOUTOTO OTBEPCTHSI IS KJIACCOB
ITIOKOBKH
TOYHOCTH

T1 T2 T3 T4 T5
o 100 BxmrOU. 0,4 0,5 0,6 0,8 1,0
Cs 100 o 160 0,5 0,6 0,8 1,0 15
2,0

Cs 160 o 250 0,6 0,8 1,0 15
CB 250 110 400 0,8 1,0 15 2.0 25
3,0

Cs 400 mo 630 1,0 15 2,0 2,5
4.0

Cs 630 mo 1060 15 2,0 2,5 3,0

[IpuBeneHHBbIE 3HAUYEHUS IO HEKOHIEHTPUYHOCTH OTHOCSTCS K CTOPOHE
BXOJla MyaHCOHa. B KoHIIe MPOOUBKH 3TH 3HAYEHHUSI JOJKHBI ObITh YBEJIIMUCHBI Ha
25% .
Jlommyckaemble  OTKJIOHEHHMSI 1O  M30THYTOCTH, OT  IUJIOCKOCTHOCTH U
MPSIMOJIMHEMHOCTU JIJIS TFIOCKUX MIOBEPXHOCTEH YCTaHABIUBAIOTCS MO Tadymiie 26.

Tabnuia 26
OTKJIOHEHUS 11O H30THYTOCTH
HauGonpmmii pazmep Jomyckaemble OTKJIOHEHHUS IO U30THYTOCTH, MM

MMOKOBKH, MM JUTSL KJIACCOB TOYHOCTH
T1 T2 T3 T4 T5
o 100 Bxutou. 0,3 0,4 0,5 0,6 0,8
Cs.100 160 0,4 0,5 0,6 0,8 1,0
160 250 0,5 0,6 0,8 1,0 1,2
250 400 0,6 0,8 1,0 1,2 1,6
400 630 0,8 1,0 1,2 1,6 2,0
630 1000 1,0 1,2 1,6 2,0 2,5
1000 1600 1,2 1,6 2,0 2,5 3,2
1600 2500 1,6 2,0 2,5 3,2 4,0
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Jlomyck Ha OWeHHe WIMHAPUYECKUX TIOBEPXHOCTEH HE JOJDKEH
MPEBBIIATH YABOCHHOW BEJIMUUHBI, YKa3aHHOW B TaOJIUIIE.

Jlomyckaemble OTKJIOHEHUS MEXKOCEBOIO PACCTOSIHUSI A TTOKOBKax
HEJIOJKHBI MTPEBBIIIATH BEJIMYUH YKa3aHHBIX B Tabuie 27.

Taomuma 27
OTKHOHGHH;I paBMepOB IIOKOBKHU HA MCKOCEBBIC paCCTOSIHI/I}I,
MM
ﬂOHYCKaeMBIe OTKJIOHCHHUA MECKOCEBOT'O paCCTpﬂHI/IH
Me)KHeHTpOBoe IJIA KJ1IaCCOB TOYHOCTH
paccTosHIe

T1 ™ ™ T4 TS
1o 60 +010 | +015 40,20 +025 | +0,30
0 HUBKJIIOH. -0,10 0,15 0,20 0,25 0,30
+015 | +020 | +025 4030 | +0,50
ce.60 100 015 0,20 025 0,30 050
4020 | +025 40,30 +050 | +0,80
100 160 -0.20 025 | 030 050 | -0.80
+025 | +030 | +050 +0.80 | +1.20
160 250 -0.25 0,30 0,50 -0.80 120
+030 | +050 | +080 +120 | +1.60
250 400 -0.30 0,50 0,80 120 160
+050 | +080 | +1.20 4160 | +2,00
400 630 -0.50 0,80 120 160 200
4080 | +120 | +160 +200 | +3,00
630 1000 -0.80 120 | 160 200 13,00
+120 | +160 | +200 +300 | +450
1000 1600 1120 160 | 200 300 450
+16 +200 | +300 +45 +7.00
1600 2500 16 200 300 45 7,00
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Jlomyck Ha paaMychl 3aKpyTrJICHHH BHYTPEHHHX W HApYXXHBIX YIJIOB IO
MOKOBKHM yCTaHaBIUBaeTCs 1Mo Tabm.28.

Tabmuma 28
Jlormycku Ha painyChl 3aKpYTJICHHM,
MM
Jlonyck painycoB 3aKpyIJIEHUN IS KIIACCOB
Panuyc 3akpyrinenus Tounoctr
T1 T2 T3 T4 T5
J10 4 BKIIFOY. 0,5 0,5 0,5 1,0 2,0
4-6 0,5 0,5 1,0 2,0 3,0
6-10 1 1 2,0 3,0 50
10-16 1,0 2,0 3,0 5,0 8,0
16-25 2,0 3,0 5,0 8,0 12,0
25-40 3,0 5,0 8,0 12,0 20,0
40-60 50 8,0 12,0 20,0 30,0
60-100 8,0 12,0 20,0 30,0 50,0

Ky3He4Hble HANTYCKH

K Ky3HEUHBIM HalycKaM OTHOCATCS IITaMIIOBOYHBIE YKIIOHBI PaJUyChl
3aKpyTJI€HUI BHYTPEHHUX YIJIOB, HENPOOHWBAEMYIO MEPEMBIUKY B OTBEPCTUSAX U
HEBBIIIOJHUMBIMA B TIOKOBKE IOJHYTPEHUSMH M IIOJOCTSAMH IITAMIIOBOYHBIE
YKJIOHBI HE JOJIKHBI MIPEBBIIIATH 3HAYEHUI TaOIUIbI 29.

Tabmuna 29
BenuunHa mTaMnoBOYHBIX YKJIOHOB.
Ob6opynoBaHue [IITaMIOBOYHBIE YKJIOHBI, Ipaj
Ha napyxxnoit | Ha BHyTpeHHEN

MTOBEPXHOCTHU MOBEPXHOCTHU

[IITaMOBOYHBIE MOJIOTHI, IPECCHI €3 7 10
BBbITAJIKUBATEICH.
[Ipeccol ¢ BbITAIKUBATENAMU, 5 -
TOPU30HTAJILHOKOBOYHBIE MAIIUHBI.

['opsiuemTaMnoBoYHbIE AaBTOMATHI 1 2

Ha rmoBepxHOCTAX OTBEpCTMH B  IIOKOBKAX, MW3TOTOBJIEHHBIX HA
TOPU30HTAJIFHO KOBAaYHBIX MaIIMHAX IITaMIOBOYHBIA YKJIOH He Oonee 3%
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IpagycoB B IOKOBKE BBINOJHSIOT CKBO3HBIE OTBEPCTHS €CIM AMAMETP OTBEPCTHUS
HEe MeHee 33 MM, TOJIIMHA TMOKOBKM B MECTe NMPOOMBKU He Oosee auameTpa
poOMBAEMOTO OTBEPCTHSI U OCh OTBEPCTUS COBIIAJACT C HAIPABJICHHUEM IOJI3yHA
npecca. Brnaguasl ¥ yriyOneHHsT B TMOKOBKE BBITIONHSIOT €CIM JUAMETp WU
HAaUMEHBIINUN TonepeuHbll pa3mep He menee 30 MM riyounoit mo 0,8 nuametpa
WIM HAaMMEHBUIETO MONEPEYHOro pa3Mepa — IpPH HM3TOTOBJIECHUE HA MOJIOTaX H
npeccax M JI0 TpeX AUAaMETPOB MPHU U3TOTOBJIEHHE HA TOPU3OHTAJIBHO —KOBOYHBIX
MaIIlHax.

ITaMIOBOYHYIO IOKOBKY PEKOMEHAYETCS H300pa)kaTb Ha YEpPTEkKE B
HaTYpaJIbHYIO BEJIUYMHY, COOJIIO/1asl MPUHATHIA MaciTad A BceX €€ 3JIEMEHTOB.
KpynHbie mokoBKY BbiuepunBatoT B Maciitade 1:2 unu 2:5. ClioxHbIe CeUeHUs MPpU
3TOM M300pa)xaroT B HATYpPaJIbHYIO BEIMUMHY. UepTeKu MEIKHUX MOKOBOK CIOXKHOU
KOHQUrypauuu ¢ HEOOJBIIUM TradapuTHBIM pa3sMepoM npuMmepHo 10 50 MM
COCTaBISIIOT B MacwTade 2:1. /[ HarimsiAHOCTU B YepTeKe MOKOBKU BIUCHIBAIOT
TOHKOW WJIM IITPUX NYHKTHUPHOM JIMHHEW KOHTYp TOTOBOM JeTanu. J[BoiHOE
M300paKEHHE KOHTYpPOB CIIOCOOCTBYET JIyYIlIEd YBSI3KE pa3MepoOB IOKOBKU U
JeTall C YYETOM IPUITYCKOB W HAIyCKOB M OOJIEr4aeT TaKX e KOHTPOJbHBIE
oneparuu. Ha depreke MOKOBKM YKa3bIBalOT HUCXOJHbIE (“yepHbie’) Oa30BbIC
NOBEPXHOCTM HA TNEPBBIX ONEpalMsX O0O0pabOTKM pEe3aHHEeM H  HAHOCAT
HEO0OXOAMMBIE Pa3MephI C JOIMYyCKaMHu.

JUis 1mTaMIOBOYHOTO OOOpYNOBaHUS C BEPTUKAIBHBIM JBHKCHHEM
ne(OPMUPYIOLIETO0 HMHCTpyMEHTa (Takoro Kak MOJIOThI) OTKJIOHEHUE OT
HOMMHAJIBHBIX Pa3MepPOB MOKOBKH MO BBICOTE, O0YCIOBIEHHON HENOIITAMIIOBKOM,
UMEIOT OJIMHAKOBBIE 3HAYEHUS JUIS BCEMl IPyIIbl OJHOHAIPABICHHBIX Pa3MEpPOB
HE3aBHCHUMO OT MX BEJIMYUHBI. B CBSA3M C 3TUM HE00s3aTeabHO YKa3bIBaTh JOIYCKU
HEMOCPEACTBEHHO Y Ka)/10r0 BEPTHKAIBHOIO pazmepa. OOBIYHO TOMYCK CTaBUTCSA
y KpallHUX JUHUM, a B HAANHCH Ha 4YEepTEKE MOKOBKH YKA3bIBAIOT, YTO €ro
BEJIMYMHA OTHOCUTCS KO BCEM IMPOMEKYTOUYHBIM OJHOHAMNPABIEHHBIM (110 BBICOTE)
pasmepaM. MHckitodueHust MOryT OBITh ISl TOKOBOK, HMMEIOUIUX CIO0XKHYIO
KOH(Urypaimo, o0yCcIOBIMBAIOIIYI0O HEPABHOMEPHBIN U3HOC paboyMX 3JE€MEHTOB
mramna (HampuMep, BBICTYIBI HEOOJIBIIMX pa3MmepoB). BenuunHa pagumycos
3aKPYIJICHUM, IITAMIIOBOYHBIX YKIOHOB TaKX€ MOKET OrOBAPUBATHCS B HAAIMUCSX.

[Topsimok W3IOKEHUS TEXHUYECKHX TpeOOBaHMU Ha YEpPTEXE IMOKOBKHU
ycranaBinuBaetcsi ECKJI. CornmacHo 'OCT 2.316-88 Ha uepTexe mociie10BaTeIbHO
U3JIaraoT TpeOOBaHUS K UCXOJHOMY MaTepually 3aroTOBKU-ITOKOBKU, TEPMUUYECKOM
00paOOTKH M CBOWCTBAaM JE€Talld, YKa3blBalOT MAapKy MaTepuaia U MepeuucClsioT
MapKH-3aMEHUTENN; YKa3bIBAIOT pa3Mepbl MPEACNIBbHBIX OTKIOHEHMH W Maccy;
NEPEUYUCIIOT TpeOOBaHUs K KaueCTBY IOBEPXHOCTH, YKa3aHHs 00 OTAEIKE;
OrOBapUBAIOT YCIIOBHUS W METOJbl KOHTPOJISI WM MCHBITAHHS; AT YKa3aHUS O
MapKUpoBKe, Kkieiimenuu. Hanpumep, B TEXHUYECKUX TPEeOOBAHUSAX Ha YEPTEKE
nokoBKU-TaMnoBku 1o 'OCT 7505-89 nomxHbI OBITH YKa3aHBL:

1.Bug 3aroroBku (mokoBka-mramnoBka) U ['OCT, mo koTtopomy oHa
MPOEKTUPOBAJIACE.

2.I'pynna koHTpoas nokoBku coryiacHo ['OCT 8479.
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3.TBepnoctb MaTepuana HOKOBKH.

4.Knacc TOYHOCTH ITOKOBKH.

5.I'pynma cramu mo 'OCT 7505-89.

6.CTeneHp CI0KHOCTH IMOKOBKH.

7.MAcXOaHBIN MHIIEKC MOKOBKHU.

8.BennunHa HeyKa3aHHBIX Ha YEPTEKE YKIIOHOB U OTKJIIOHEHHUH pa3MeEpOB.

9./lommyckaembie neeKThI Ha TOKOBKH M X BEITUYHHA.

10.Jonyckaemasi BeIMUMHA CMELIEHUS 110 TOBEPXHOCTH pa3beMa IITaMIIa.

11.lonmyckaemasi BeJIMYMHA OCTATOYHOTO 00JIOS.

12./lonyckaemasi BEIMYMHA BBICOTHI 3ayCEHIIA HAa IOKOBKE MO KOHTYpPY
oOpe3ku 001041.

13.I[OHYCKaeMa}I BCIIMYMHA OTKJIIOHCHUA OT KOHIHCHTPUYHOCTHU HpO6I/ITOFO
OTBCPCTHA.

14.Jlomyckaemple OTKJIIOHEHHMSI IO HW30THYTOCTH OT TIJIOCKOCTHOCTH U
MapaJIIETbHOCTH.

15./Jonyckaemple OTKIIOHEHUSI MEKOCEBOTO PACCTOSHUS.

16.Bunbl OTIEITKN TOBEPXHOCTH TOKOBKH.

1'7.MecTo MapKUpOBKH, KIEHMEHHS.
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4.BbI00p TEXHOJOTrHYeCKHX 0a3.

Texnonornyeckue 0a3bl MOAPA3ACISAIOTCS HA KOHTAKTHBIE, HACTPOCUHbIE U
nmpoBepovHbie. BriOOp TexHONIOTMYECKUX 0a3 W MOPSAOK WX CMEHBI CBSI3aH C
TOYHOCTBIO  ONEPAIMOHHBIX  pa3MepoB, (opMoil  meranu, TEXHUYCCKUMU
TpeOOBaHUSIMU Ha JAETajb, BUJOM CTaHOYHOTO OOOPYAOBaHUA, MPUCIIOCOONICHUS,
PEXYIIUM U U3MEPUTEIbHBIM MHCTPYMEHTAMU, MApUIPyTOM OOpaOOTKH JETalH,
MOCTPOEHUEM  orepaluu. TexHoJorhuyeckue ©0a3bl  ONPENESIOT  METOJIbI
NPOCTAHOBKM W  BBINOJHEHUS  ONEpallMOHHBIX  pa3MepoB. I[lpu  BbIOOpE
TEXHOJIOTUYECKHUX 0a3 HEOOXOAUMO MPUACPKUBATHCS CIECTYIONIMX PEKOMEHIAIUI:

1. [lpy mnOCTpOCHMHM TEXHOJOTMYECKOro IIpollecca IO MPUHIHUITY
muddepeHnranuyu  onepalu, KOrjJa W3rOTOBJICHHUE JACTad TPOU3BOAUTCS C
MOMOIIBIO OOJIBIIIOTO YHCNIa MPOCTHIX OMEpaIuii, COCTOSAIINX M3 OJHOTO- JIBYX
MEPEXOJ0B, OCYIICCTBISIEMBIX OJAMHOYHBIM HWHCTPYMEHTOM, YyJAOOHEE BCETO
MOJIb30BATHCS KOHTAKTHBIMH TEXHOJIOTHUECKUMU 0azamu. [1Inpoko mpuMeHSFOTCS
KOHTaKTHBIC 0a3bl Mpy paboTe Ha YHUBEPCATBHBIX CTAaHKAX.

2. Hambonee menecoobpa3Ho u ya00HO HCIIOIL30BaTh HACTPOCUHBIE 0a3bl
IPU TOCTPOCHUHM TEXHOJOTHYECKOTO TIpoIlecca IO TMPUHINITYY KOHIIEHTPAIUH
ornepanuu, korjna oOpadoTKa 3aroTOBKH OCYIIECTBIISETCS 3a HEOONBIIOE YHCIIO
CJIOHBIX IO CBOEMY COIEP>KaHHUIO Olepaluil ¢ IpUMeHEHUEM KOMOMHUPOBAHHOTO
MHOTOJIE3BUMHOTO U (PACOHHOTO MHCTPYMEHTA M CJIOKHBIX HACTPOEK CTAHKOB IPH
MHOTOITO3UIIMOHHON 00pabOTKE HA PEBOJIBBEPHBIX CTAaHKAaX, aBTOMAaTaX, CTaHKaX C
UITY u npu rpynmoBoit 06padoTke.

3. IIpoBepounbie 0a3pl HCHOJB3YIOT B TOM Cllydae, KOTJia TOJIOKCHHE
oOpabaTbiBaeMOl TOBEPXHOCTH 3apaHee HE 3adUKCHPOBAHO OTHOCHUTEIHHO
o0opynoBanusi. MeTos1 pabOThI 10 MPOBEPOUHBIM 0a3aM He TpeOyeT MPUMEHEHHUS
CIIO)KHBIX TPHUCTOCOONCHUI M OpUEHTAIlMM 3aroTOBKH. MeToa HaxoauT
IITUPOKOE MMPUMEHEHNE B YCIOBUAX €AMHUIHOTO M MEIIKOCEPUIHOTO MPOU3BOICTBA
OOBIYHO TSKEJIOTO MAIIUHOCTpOeHUs. [IpuMeHsIoTCs Takke B CEpUIHOM
MPOU3BOJACTBE MPHU M3TOTOBJICHUU JETAJICH MOBBIIIEHHOW TOYHOCTH  TaKOW,
KOTOpass HE MOXET ObITh JOCTUTHYTa MpU paboTe MO KOHTAKTHBIM 0a3zam C
UCTIOJIb30BaHUEM TPUCTTOCOOTICHU.

Bri6op uepHOBOI 06a3bl BO MHOTOM OMNpENCISeT JaIbHEUIIUNA XOJ
TEXHOJIOTUYECKOro Tmporiecca. [lo 3ToMy 3TOT 3Tam JOCTaTOYHO BAXKHBIA U
HEO0OXOIMMO TIPUACPKUBATHCS CICAYIOMINX PEKOMEH AT

1. HeoOxonmumo BBIOMpaTh MOBEPXHOCTH, KOTOPHIE IMO3BOJSIIM OBl TIpU
MEPBOM YCTAaHOBE 3aroTOBKH TIPOBECTH UYECPHOBYIO OOpabOTKY OOJBIITMHCTBA
MOBEPXHOCTEH U TIPU 3TOM 00pabOTaTh MOBEPXHOCTH, KOTOPHIE HA CIIEAYIOIIEM
yCTaHOBE ObLTH OBl MPOMEXKYTOUHBIMU WJIM YUCTOBBIMU Oa3aMu.

2. HeoOxoaumo 4ToObI yepHOBas 0aza umera JI0CTaTOYHbIE pa3Mephl. ITO
HEOOXOIMMO JIJIsl HAJIEKHOTO KpEIUIeHUs aeTajeid, n0o mpu 4epHOBOM 00paboTKe
MIPOU3BOMTCS CHATUE 3HAYUTEIIBHOTO MPHUITYCKA.

3. Y nerasieii, HEe MOJBEPTaAOIINXCS MOJHON 00pabOTKe, TEXHOJOTUUECKOM
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0a3oi s MepBOil omepanuu PEKOMEHAYETCsl MPUHMMATh HeoOpaldaThiBacMble
MOBEPXHOCTU. OJTO obecrmeurnBaeT HanOojiee TOYHOE B3aWMHOE PACIOJIOKEHUE
00paboTaHHBIX MOBEPXHOCTEH OTHOCUTEILHO HEOOPaOOTaHHBIX.

4. Ecmm ¢ onHOM u3 00padaThIBaeMbIX IMOBEPXHOCTEH CHHUMAETCS
MUHUMAJbHBII TPUITYCK, TO 3Ta MOBEPXHOCTh JOJDKHA OBITH HCIOJIb30BaHA B
Ka4yecTBE YEPHOBOM 0as3bl.

[Ipu BBIOOpE YEPHOBBIX, MPOMEKYTOUHBIX W YHCTOBBIX 0a3 HEOOXOIMMO
IPUJIEPKUBATHCS IPUHILIUIIOB COBMEILIEHUS U MIOCTOSHCTBA 0a3s.

Ecnu B KOHCTPYKIUH JIeTalH OTCYTCTBYIOT 0a3bl 11 00pabOTKH, TO CleAyeT 000CHOBATh IPUMEHEHHE HCKYCCTBEHHBIX 0a3
(TEeXHOJIOTMIECKHX OTBEPCTHIA, IPHINBOB, OOOBIIIEK, IIEHTPOBBIX OTBEPCTHIT). B 9THX ciy4asx B KOHCTPYKLMH JETaIH H 3arOTOBKH BHOCST
COOTBETCTBYIOIIYE H3MEHEHHSI.

TexHonorudeckue 6a3bl IOKA3bIBAIOT, HCIIONB3Ys YCIOBICHHBIE 0003HaYeHHs onopHBIX Touek 1o 'OCT 21495- 76 nmu
YCJIOBHbIE 0003HAa4Y€HHMsI 01O, 3aKMMOB M ycTaHOBOYHBIX ycTpoicTB 1o 'OCT 3.1107-81 (Ilpuioxenue 1).

5. CocTaBJeHHE TEXHOJOTNYECKOro
MapIIPVTA 00PAOOTKH.

OcHOBHOI1 3aauell JaHHOTO dTara SBJSETCS COCTABJICHHE OOIEro IjaHa
00paboTKH JieTasneil 1 BbIOOpa THIa 000PYI0BaAHUS.

PazpaboTka MapuipyTa 00pabOTKH AeTajeill - MHOrOBapHaHTHas 3aiaya. E€ pemenne 10mkHO 0a3UpOBaThCS HA TEXHUKO-
9KOHOMHYECKUX HPUHIHUNaX 0a3upoBaHus. MapuipyT BHIOMpAETCst HA OCHOBE COMOCTAaBIICHHS BapHAHTOB 110 CEOECTOMMOCTH U
TpyJoeMKocTH 00paboTku. [Ipr 3TOM HEOOX0JUMO YUHTHIBATE CIIEYIOIIHE [TOJT0KESHHS:

1.YuutbiBaTh  peKOMEHJALMU, M3JI0XKEHHbIE B  pasgene «BpiOop
TEXHOJIOTMUECKHUX 0a3».

2.Bpibpate MeToapl 00paOOTKM OTAENBHBIX IOBEPXHOCTEH, MOJB3YSACH
CIpPAaBOYHBIMU JIaHHBIMM SKOHOMMYECKOH TOYHOCTH pa3IUYHbIX METOJIOB
oOpaboTtku. OOpaboTka pe3aHueM B OOJBIIMHCTBE Clydasx oOeclneunBaeT
3aJlaHHbIE MapaMeTphl KauecTBa AeTaneid. K ToMy ke OHa MepexuBaeT BTOPOE
pPOXJIEHUE C BHEJIPEHUEM YHUCIOBOro ympasieHus. OpHako Heo0X0IUMO
YUHUTBIBATH, YTO JUIsl 0OpaOOTKU psifa MaTepuaoB (TBEp/IbI€ CILIABbI, TATAHOBLIE,
YKapOIPOYHbIE, >KAPOCTOMKUE CIJIaBbl M T.M.), 00paOOTKHU CIOXHOMPO(UIBHBIX
MOBEPXHOCTEH, MEJNKUX M TIyOOKHX OTBEpCTHM 3(PQPEKTHUBHBIM SBISETCS
UCITIOJIb30BAHUE AIICKTPOXUMHUUECKUX U IIEKTPOPU3HUESCKIX METOJ0B 00paOOTKH.

3.BeiOpaTh MeTOaBl O0OpabOTKH CcOYeTaHUS TMOBEPXHOCTEH, HA KOTOPHIC
3aJ1aHbl TpeOOBaHUSI MO TOYHOCTM MX B3aUMHOTO  PacCMOJIOXKEHUS
(9KCLIEHTPUYHOCTH, COOCHOCTHU, EPIIEHANKYJIIPHOCTH, MAPAJLIEIBHOCTH U T.I1.).

4.BpiABUTH HEOOXOJUMOCTh PAaCWIEHEHHUs TMpoliecca HM3rOTOBJICHUS
JeTaliell Ha CTaJuK: YEepHOBYIO, YHCTOBYIO U OTIEIOUYHYI0. ['pynnupys o6paboTKy
[0 yKa3aHHBIM CTaJWsAM, YBEITUYHUBAIOT Pa3pblB BO BPEMEHH MEXIy YEPHOBOU U
OT/ICJIOYHON 00pabOTKOM OTNEeNbHON MOBEPXHOCTH, YTO MO3BOJISET 00JIe€ TOYHO
MPOSIBUTHCS OCTATOYHBIM HAIPSKEHUSIM B 3aroToBke. BMecTte ¢ TeM BHeceHUE
OTJIEJIOYHON O00pabOTKM B KOHEI[ MaplIpyTa YMEHbBIIAET PHUCK CIIy4ailHOro
NOBPEXJIEHUS OKOHYATEIbHO OOpabOTaHHBIX TMOBEPXHOCTEM B  Mpolecce
00paboOTKH U TpaHCIOPTUPOBKHU. OHAKO NAHHBIN MPUHIUIT pa30MEeHMs] HAa CTaIuu
B ONPE/ICTICHHON Mepe MPOTUBOPEUUT MPUHIIMITY KOHLIEHTpauu o0paboTKH, KOTaa
B OJIHOW OIEpalMd MOYKHO COBMECTUTH II€PEXOJbl YEPHOBOW M UYHMCTOBOU
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00paboTKM (Hampumep, NMPU H3TOTOBJIEHUHU JETANIM M3 NPYJKa Ha aBTOMaTax).
CoBmelieHue A0MycKaeTcs Mpu o0pabOTKe >KECTKHUX 3aroTOBOK C HEOOJIBIIIMMU
MPUITYCKaMHU U MaJIbIX pazMepax 00pabaThIBa€MbIX TOBEPXHOCTEH.

5. Kaxpgas nocneayrommas onepanus J0JKHA ObITh TOYHEE MPEbIIyIIeH,
OHa JO0JDKHA YMEHBIATh MOTPEIIHOCTh U YIydllaTh KauecTBO MOBEepXHOCTH. [Ipu
3TOM JOMYCK Ha MPOMEXYTOYHBIA pa3MeEpP U Ka4eCTBO MOBEPXHOCTH, IMOTYYEHHOE
Ha TpeAbIAylIeM 3Tane o0paboTKH, IOHKHBI HAXOAWUTHCA B TpEIeNax, IpH
KOTOPBIX MOXKHO HCIIOJb30BaTh HAMEUAEMbIN TMOCIECAYIOMUNA METOJ] 00pabOTKH.
Hampumep, mociae 4YepHOBOTO pAacTauMBaHMS OTBEPCTUS HENb3s TPUMEHSTh
YUCTOBOE pa3BepThIBaHUE, UOO B 3TOM ciiy4yae 3yObsl pa3BepTKU paboTaiu Obl C
HEJIOMYCTUMON TIyOMHOM pe3aHus. 31ech Mepea omnepalueil pa3BepThIBAHMS
OTBEPCTUS HEOOXOUMO MPETYCMOTPETH ONEPAIMI0 YUCTOBOTO pACTAYNBAHMUS.

[TosryyeHne KOHEYHOH TOYHOCTH 00padaThIBa€MOIl MOBEPXHOCTH MOXKET
OBITH JOCTUTHYTO IyTeM NPUMEHEHUS Pa3NU4YHBIX omeparnuil. Hampumep, mpu
o0Opabotke orBepctusa G25HSE 3aroToBKHM U3 YyryHa ¢ IPeIBapUTEIBHO OTIUTHIM
OTBEPCTHEM KOHEYHBIMHU OMEpalusMd MOTYT OBITh JHOO pa3BepThIBaHUE, JHOO
TOHKO€ pacTaynBaHue, Ju00 mpoTsruBaHue. [IepBEIMU YEPHOBBIMH OTIEpPAIIUSIMU
MOTYT OBITh UYEPHOBOE 3E€HKEPOBAHHME, YEPHOBOE pacraunBaHue. [loaTomy mpu
HAa3HAYEHUHU COCTaBa TEXHOJOTMYECKHX OIepauui CIeQyeT UCIO0JIb30BaTh
CIpPAaBOYHBIE JaHHBIE O TMPOU3BOAUTEIHLHOCTH M TOYHOCTH TPU Pa3TUIHBIX
MeToJIaX 00pabOTKU U PEKOMEH/IyEMbIE TUIIOBbIE TEXHOJIOTMUECKUE MAPIIPYTHI.

6.3akaHuUMBaeTCAd MPOIECC M3rOTOBJIECHUS JeTanu oO0pabOTKOW TOM
NOBEPXHOCTH, KOTOpas JOJDKHA ObITh HauOoyiee TOYHOW M MMEeT HauOosbliee
3HaYeHHE JUIsl SKCIUTyaTalluy AeTalu.

7.Ecnum pertanbp monBepraeTcsi TEPMHUYECKOM 00paboTKe, TO MapuipyT
00paboOTKM pa3/iensieTcs Ha YacTH: 10 TEPMUUECKON 00padOTKH U TIOCIIE Hee.

8.B MapuipyT TEXHOJOTHYECKOro Mpoliecca BKIIOYAIOT U TaKUEe OIepaluy,
KaKk cHsATHE (acOK, 3aYMCTKA 3ayCEHIIEB, IMPOMBIBKA JeTalleld, KOHTPOJbHBIE
OTiepaIlfu, OTmepaui TEPMUIECKON U XUMUKO-TEPMHUYECKON 00pabOTKH.

6. Pa3zpadoTka TEXHOJIOTMYECKHUX ONEpPaLMid.

MOXXHO BBIIEHUTH CIEIYIOLUIME ATalbl pa3pabOTKM TEXHOJOTHMYECKHX
OTeparvi:

- PammonanesHOE TMOCTPOCHHME TEXHOJOTWYECKHUX —ormepanuid. Bribop
CTPYKTYPBI OIIEPALIHH.

- YCTaHOBIEHHE pALMOHAIBHON TMOCIEIOBATENIBHOCTH IEPEXOJOB B
OIEpaLUH.

- Bri6op obopyIoBaHus, 00ecTIeUnBaroIIeTro ONTHUMAJIBHYIO
MPOU3BOAUTENILHOCT IPHU YCIOBUM o0ecriedeHus: TpeOyeMoro KayecTna.

- Pacuer 3arpy3ku  TexHoiOrm4yeckoro obopyaoBanus.  BwiOop
KOHCTPYKIIMM M OCHACTKH. YCTAHOBJIEHWE MPUHAMJICKHOCTH KOHCTPYKIHMH K
CTaHJApTHBIM CUCTEMaM OCHACTKH.
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- YCTaHOBJIEHUE MCXOJHBIX JAHHBIX, HEOOXOAMMBIX JJIsi PAacueToB U
pacueT NpUITyCKOB U OTIEPAIIMOHHBIX Pa3MEPOB.

- YCTaHOBIEHHE WCXOJHBIX JaHHBIX, HEOOXOAMMBIX [UIS pPacueToB
ONTUMAJBHBIX PEXKHUMOB OOpabOTKH, U HX pacyeT. YCTAHOBICHHWE HUCXOIHBIX
JTAaHHBIX, HEOOXOIUMBIX PacYeTOB HOPM BPEMEHH, U X PaCUeT.

- Ompeneneane  paspsga pabor wu  obocHOBaHume  mpodeccuun
VCITOJIHUTEJIEH ISl BHIITOJTHEHMS! ONepaliii B 3aBUCUMOCTH OT CJIOKHOCTH padoT.

- IIpoexkTrpoBaHME TEXHOJOTHYECKHUX IPOLECCOB OOPaOOTKU 3arOTOBOK
Ha cTaHkax ¢ UIIY noguuHsercs oOmuM mpaBuiiaM pa3pabOTKU TEXHOIOTMUECKUX
IPOLIECCOB, OJIHAKO BCJIEACTBUE OOJBIINX TEXHOJIOTUYECKUX BO3ZMOMXKHOCTEH ITHX
CTaHKOB, crieuu(puku GopmMbl 00pa30BaHUs MOBEPXHOCTEH U MOSBICHUS HOBOTO
TEXHOJIOTMYECKOr0  3JeMeHTa -  ympasismoomeid  nporpammel  (YII) -
TEXHOJIOIMYeCcKas MOAr0TOBKAa POU3BOCTBA IPU UCIIOJIb30BAHUU cTaHKOB ¢ YUITY
uMeeT cBou ocoOeHHocTH. [Ipum 00paboTke 3aroToBok Ha craHkax c¢ YIIY
Omepaly TPOCKTUPYIOT 1O TMPHUHIMIYY KOHIEHTpauuu mnepexoaoB. [lpu
pa3paboTKe oOmepaly BBITOIHAIOTCA CIEAYIOUINE TOMOJIHUTEIbHBIC MTyHKTHI:
BBIOODP MCXOTHOM TOYKH; YCTAHOBJICHHUE TPACKTOPHI pab0YNX U BCIIOMOTATEeNIbHBIX
XOJJOB MHCTPYMEHTa (3arOoTOBKM) HAa OCHOBE THIIOBBIX, IOCTOSIHHBIX
(aBTOMaTHYECKMX WU THOKMX IMKJIOB); pa3pabOTKa pPacuyeTHO-TEXHOJOTMYECKON
kaptel (PTK) ¢ odopmieHneM onepaqMoHHOr0 3CKM3a NpPH  PYyYHOM
IPOrpaMMHUPOBAHUN; PACUET TPACKTOPUH JIBHIKEHUSI HHCTPYMEHTA.

Buwioop ooopyoosanusn

[IpaBwibHBIN BBIOOP TSI KaXKJOM TEXHOJOTUYECKOM oOlepanuy TUla U
MOJIeTM O00OpYJOBaHMS TMPENAINOJaracT BBHITIOJHEHHE CIEIYIONIMX OCHOBHBIX
YCIIOBHM: Ta0apuUThl W OCHOBHBIC pa3Mephl CTaHKa JODKHBI COOTBETCTBOBATH
rabapuTHBIM pa3MepaM JIeTajdd; BBIOpaHHAS MOJACIb OOOpYIOBaHHUS TOJDKHA
oOecrieuynBaTh 3aJaHHBIC TPEOOBAHMS IO TOYHOCTH M KAdeCTBY TOBEPXHOCTH,
MOIIHOCTb, ECTKOCTh W KHUHEMATHUYEeCKHE BO3MOKHOCTU CTaHKa JIOJKHBI
MO3BOJISITh  BECTH  OOpabOTKY Ha  ONTHUMAJIbHBIX  PEXUMaX  pE3aHus;
MIPOU3BOIUTEIILHOCTh CTAaHKA JIOJKHA COOTBETCTBOBATH MPOTPAMME BBIITYCKA.

OCHOBHBIM MPUHIIUIIOM BBIOOpA CTaHKA SBIIAECTCS SKOHOMUYHOCTD
npoiiecca 00padoTku. HeoOxoauMo mpuHATH TY MOJEIb CTaHKa, KOTOpast
o0ecrieuynBaeT HaMMEHBIIINE TPYTOEMKOCTh U C€0eCTOMMOCTh 00paboTku. J[7s
BBIOOpa 000pyI0BaHUST HEOOXOIMMO TTOJIH30BAThHCS MTACMIOPTAMU CTAHKOB,
KaTaJIOTaMH WJIM HOMEHKJIATYPHBIMHU CIIPABOYHHUKAMHU.

BbiGop pexyLiero MHCTpyMeHTa

Pexxymuii MHCTpYMEHT I pa3pabaThIBAEMOT0  TEXHOJOTHYECKOTO
rpolecca peKOMEHAYETCA IPUMEHATh CTaHAAPTHBIM, HO MOXHO MCIIOJIb30BaTh
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CIeIUAJIbHBIM, KOMOWMHUPOBAHHBINA, (ACOHHBIM HMHCTPYMEHT, TO3BOJISIOIINI
COBMeEIIaTh 00pabOTKYy HECKOJBKHUX IMOBEPXHOCTEH. Marepuan pexyled 4acTu
MHCTPYMEHTA JIOJDKEH OOECHeurBaTh WHTEHCUBHBIM PEXHUM PE3aHUS C YUETOM
xapakrepa onepanuu. s 4YEepHOBBIX OIEpalMid PEKOMEHIYyETCsl Ha3HayaThb
TBEPAOCIUIABHBI MHCTPYMEHT C OOJBIIMM COAEPKaHHEM KOOaabTa U MEHBIIUM
KapOuaa turana, Harpumep, TSK10, a s uncroBbIx oneparuii Haobopot, T15K6.

[Ipu 006paboTke HEpKABEIOUIMX U KAPOMPOUHBIX CIJIABOB M CTalled AJis
YepHOBOM 00pabOTKH PEKOMEHIYIOT MaTepual pexyliero uHcrpymenta BKS,
T5K10, nns yuctoBoit - BK2, BK3. O0pabGoTKy IBETHBIX MaTEpHaOB BEAYT
pexymmuMm uHctpyMeHToM BK8 (uepnomas) m BK2, BK3 (umctoBas). Bo Bcex
ciayyasx it (pacOHHOTO HMHCTpYMEHTa HCmojib3ytoT Marepuan P9, P18. Ilpu
00paboOTKe TUTAHOBBIX CIUIABOB PEKOMEHAYETCS HCIOJIb30BaTh TBEP/IbI CIUIAB

BK6M.

Bri6upast pexxymmii Matepual Mu(oBalIbHBIX KPYTOB, ClIeAyeT IPHACPKUBATHCA CIeAYIONIHX PEKOMEHIAINM: KapOu
KPEMHUS 3eJIeHbIH IPUMEHeTCS IPU MITH(OBAHUY TBEPABIX CIUIABOB; KapOHI KPEMHHUS YePHBIH IPUMEHSETCS IPU NITH(POBAHUN XPYTIKUX C
HHU3KHM TIPEAEJIOM IPOYHOCTH Ha PACTSDKEHHE WM OTHOCUTENBHO MATKUX METAIUIOB (Cephli OTOSNICHHBIN YyTyH, aTIOMUHHUIL, MATKast
OpoH3a); FIEKTPOKOPYH/L HOPMAJIbHBIIT IPUMEHSETCS IPY IUTH(OBAHUH BSI3KUX C BHICOKMM IIPEJIEIOM IIPOYHOCTU HA PACTSHKEHHE METAILIOB
(yrmeponuctsie, HHCTpYMEHTAIBHbIE CTAJIN, KOBKHI YyTI'YH); DJIEKTPOKOPYH]I OelIblii IPHIMEHSIETCs. B3aMEH JIEKTPOKOPYHAA HOPMAJIBHOTO,
Korza TpedyeTcs MoTydeHHe YUCTOH ITOBEPXHOCTH M BO3HUKAET HEOOXOJUMOCTh CHIDKEHHS TEIUI0O00Pa30BaHNUs B 30HE U] OBAHHUS;
aJIMa3HbIA HHCTPYMEHT PEKOMEHIyEeTCs MCII0JIb30BaTh IIPU OT/EJIOUHBIX BUIAaX 00paOOTKU U 3aTOYHBIX OIEPALIHsX.

Mucrpyment st crankoB ¢ UITY nomkeH o6mafaTh BEICOKOH pexyIieil ClIOCOOHOCTBIO H HA/ISKHOCTBIO, JOCTUTAeMbIMH
HCIIOJIE30BaHHEM HanboJiee KaueCTBEHHBIX MAaTepHAaIOB; IOBBIIIEHHOH TOYHOCTBIO; YHUBEPCATBHOCTHIO, O3B OJIIIONIEH 00pabaThIBaTh
CIIOXKHBIE JI€TaIM 32 OAUH aBTOMATUYECKHI UK. MIHCTpYyMEHT MOXKeT OBbITh KOMOMHUPOBAHHBIM, PETYIUPYEMbIM H MHOroLeaeBbM. HykxHO
YUYHUTHIBATB, YTO IIPEABApHUTENIbHAS HACTPOHKA PEXYIEro HHCTpyMeHTa Julsl cTaHKoB ¢ UITY npon3BoanTCs BHE CTaHKA H IOITOMY
Heo0X0oAMMa, IIPeyCMaTPHUBATh B IPOEKTE COOTBETCTBYIOIINH KOMIUIEKC, COCTOSIIHIT U3 PEXYILEro, BCIIOMOraTeJIbHOTO HHCTPYMEHTa |
pubopoB.

BLIﬁOp MEPUTECJIBbHOI0 MHCTPYMEHTA,

B cepuitHoM u MaccoBoM MpPOU3BOJACTBaX HEOOXOIUMO TOJIH30BATHCS
CHEIUaTbHBIM MEPUTEIBHBIM UHCTPYMEHTOM (MPOOKHU, CKOOBI, MIA0JIOHKI U T.I1.), a
B ©IMHUYHOM M MEJIKOCEPUMHOM - YyHUBEPCATHHOM (LITAHTCHIIMPKYJIH,
MUKPOMETpPHI U T.M.). B OTOENBHBIX KypCOBBIX MPOEKTAaX MOXHO pa3padaThIBaTh
MPOIIECC aBTOMATUYECKOTO KOHTPOJISI Pa3MEpOB.

Pacuer npumyckoB ¥ onepanuOHHBIX pa3MepoB.

TexHonornyeckuii nponecc MEXaHHYECKOM 06pa6OTKI/I 3aKJIF0YaeTCd B TOM, 4YTO C MNMOBCPXHOCTHU 3arOTOBKHU
yaaiadaeTrcsa CIIOM WM CJIOM MeTajja TaKuM o6pa30M, YTO B KOHIIC O6pa6OTKI/I MOJIy4YacTCd roTroBas A€TaJb,
3amaHHas dyepTekoM. Crol MeTamna, yJamsgeMbBli C 3arOoTOBKHM, HAa3bIBAe€TCS NPUIYCKOM. Pasmudaior
OTIEPALIMOHHBIA U OO MPUITYCKH.
OnepalmoHHbIN TPUIYCK - 3TO CJIIOM MaTepHualia, yIajlseMblil C 3arOTOBKU
0Py BBIMOJHEHWH OJHOW TexHojormueckor omepauun (IFOCT 1109-82).
OmneparnoHHBIA TPUMYCK HA3HAYAIOT JJII  KOMIIGHCAIMU TMPOU3BOJICTBEHHBIX
MOTPEIIHOCTEH, BO3HUKAIOMIMX MPH BBHIMOJTHEHUHA TEXHOJOTHYECKOW OIEepallvu.
[Tpon3BOACTBEHHBIC MOTPEIIHOCTH XapaKTePU3YIOTCS OTKIOHEHUSMHU Pa3MEpOB,
repMETHYECKIUMH HAPYIICHUSIMH (DOPMBI, ITOBEPXHOCTHBIMA MHUKPOHEPOBHOCTSIMH,
ryOuHoM  nedexkra  MOBEPXHOCTHOTO  CJOS, a TaKXke  OTKJIOHCHHUSIMHU
B3aMMOCBSI3aHHBIX TOBEPXHOCTEH.
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OO1uii MPUITYCK — 3TO CIION MaTepualia, yJIaasieMblid C 3aTOTOBKH C IIEJIbIO
MOJy4YE€HUs TOTOBOM JeTanv. Ero Ha3HayarT JJIsI KOMIIEHCAMU MOTPEIIHOCTEN
YEPHOBOM 3aroTOBKM W TMOTPEHIHOCTEM, BO3HUKAIOIIMX HA TEXHOJOTHYECKHUX

orcpanmsiax.
[Ipumnyck m3mepsieTcss Mo HOPMaIH K 00pabaThIBAEGMON MOBEPXHOCTH M OTCUHMTHIBACTCS Ha pasMmep.

ITostomy mpu 06paboTKe MITHHAPHYECKONW TTOBEPXHOCTH MPHUITYCK OTCUMTHIBAIOT HA IHAMETp, MpH 00paboTKe
IUIOCKOCTH MJIM TOPLIA - Ha JIMHEHHBIN pa3Mep.

Paznuuarot CUMMETPUYHBIE " aCUMMETPUYHbBIE MIPUITY CKU.
CuMMeTpUUYecKUid MPUITYCK BCErJa MMEET MECTO MpU 00pabOTKE MOBEPXHOCTEH
BpalICHUS.

Ot mpunycka HeoOX0aUMO OTIMYaTh Hamyck. Hamyck - 3To yBenuyeHue
NPUITYCKa B IEJIAX YHPOIICHUS KOHPUTypallu 3arOTOBKH M3-32 HEBO3MOXKHOCTU
WIM HEpEeHTAa0EeTbHOCTH €€ H3TOTOBJIEHUS C KOHTYpOM, COOTBETCTBYIOIIUM
KOHTYpPY IETaJIH.

VYianeHue IpUITyCKa COIPOBOXKAACTCSA BBIIOJHEHUEM OIEPALMOHHBIX
pa3mepoB. Tak Kak onepanroOHHbBIE pa3sMepbl UMEIOT HOMUHAJIBHOE, MUHUMAJIBHOE
U MaKCUMaJbHO€ 3HAYEHMs, TO Ppa3IUM4Yal0T HOMUHAIBHBIA  IPUILYCK,

MUHUMAJIbHBIN MPUITYCK, MAKCUMaJIbHBIN npumnyck [14,26].

Paccmotpum  cxeMy — pacrmoyiOKEHHSI  ONEpPAlMOHHBIX  pPa3MepoB |
NPUITYCKOB Ha MPUMepe 00pabOTKH MJIOCKOH MOBEPXHOCTH (pHC. 2).
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Puc.2. Cxema pacnosokeHus onepalioOHHbIX pa3MePOB U IPUITYCKOB
npu 00paboTKe MIOCKON MOBEPXHOCTH

3necb A - onepauuoHHBIA pasmep, I’ — gomyck, Z — npumyck. B stom
IpUMepe TEXHOJIOTUYECKUH MPOIIECC COCTOUT U3 ABYX OIEpaluii: ppe3epoBaHUs U
nuiidoBanus. OTKIOHEHUST Ha OIEpPAllMOHHBIE pa3Mephbl B3sITHI B Teno. Bce
OlepallMOHHBIE pa3Mepbl UMEIOT OAHY u3MepurenbHyto 6a3zy (Mb). Ha puc. 2
BUJIHO, YTO TMPHUIIYCKU OINPEACISIOTCS W3 TPEX3BEHHBIX pPa3MEpPHBIX IIemeH.
[Ipunycku oIHOCTOpOHHUE.

PaccMoTpuM cxemMy pacmoJIOKEHUSI ONEPallMOHHBIX  pa3MEPOB U
IOPUIYCKOB TpU 00pabOTKe IMJIMHAPUYECKOM moBepxHOCTH. PaccMorpum
00paboTKy BaJia B JIBC OIEpaIMK: TOKapHas, nuirdopanue (puc. 3). 31ech, Kak U B
IpEIbIIyIIeM NMPUMEpPe OTKIOHEHHUS Ha OMEpallMOHHBIC pa3Mephl MPOCTABICHBI B
TE€JI0 M 00a OTKJIOHEHHsS OJHOro 3Haka. IIpu o00paboTke UMIUHAPUYECKOU
MOBEPXHOCTH HMMEEM JABYXCTOPOHHHE CHUMMETPUYHBIE MpUIycku. s maHHOMN
CXEMBI C IIEeNbI0 HATJSJHOTO TPEACTaBICHHUS COOTHOIIEHHS Pa3MEpoOB MPHUHSTO
UCIIONB30BaTh METOJ rpauuecKoro MOCTPOCHHUS MPENeIbHBIX OTKIOHEHUH, MpHU
KOTOPOM TIpeZeNIbHbIE OTKJIOHEHHS pa3MepoB OTKIIAIbIBAIOT TOJBKO C OIHOM
CTOpOHBI pa3Mepa. Torga U Bce MPUIYCKH OyIyT OTJIOKEHBI C OJHOM CTOpPOHBI.
OTO NpPUBOAUT K TOMY, UYTO BCE€ OINEPALMOHHBIE pa3Mepbl HUMEIOT OJHY
U3MEPUTENIbHYI0 0a3y, a MPHUIYCKH ONpPENENSIOTCS W3 TPEX3BEHHBIX Pa3MEPHBIX
Here. 9To He MPUBOIAUT K OMIMOKAM, OJIHAKO, HEOOXOAMMO H300pakEHHBIC Ha
puc.3 mpeelbHble OTKIOHEHUS M MPUIYCKH OTHOCUTh K JUaMeTpalbHBIM
pa3Mepam.
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Puc.3. Cxema pacnonoxeHnsa onepaumoHHbIX pa3sMepoB 1 NPUNycKkoB

npy o6paboTke LUIMHAPNYECKON MOBEPXHOCTM

I[J'If[ puc. 3 CIIPABCAJIMBBI CIACAYIOMINEC COOTHOIMICHUA:

HOMHWHAJIbHBIC 3HAYCHUS ITPUITYCKOB
HOM Y HOM HOM
Zmox =D 3a2_D

mox?

HOM __ TyHOM __ TyHOM .
Zmﬂ =D Dum ’

mok

Z ;-IO,M — D :’fi” _ D ;-tO,\/l ;
HOM HOM .
Z 06w — Z Zi !

MHUHHUMAJIbHBIC 3HAUYCHU ITPUITYCKOB
min __yy min max .
ZmOK =D 3a2 -D

moxk !

sz/lln — Dmin . Dmax.

mok wan
Z[" =D ~ D
VAV A
MAaKCHUMAJIbHBIC 3HAUYCHU HpI/IHYCKOB
Z;% D™Dl
Zw =Dy —Du;

Zp™ =D -D;

Zhe Y 7M™,
31ech | — BBINOJHSIEMas orepanus, |- 1 — cMexHast Mpe/IIecTBYoIas
onepauus
U3 puc.2,3 makowce cnedyem, umo
ZiHOM = mein +T4, (1)

Boipaxkenne (1) 3ameyaTenbHO TEM, UYTO MO HEMY OIPEAEIICHO
HOMUHAJIBHOE 3HA4YEHUE IMpUITyCKa, 3agaHHoe B paszimuHbix PTM, T'OCTax,
OCTax, B wactHoctu, B OCT 1.41512-86 «/letasim mexaHooOpabaThIBaeMbIe.
Pa3mepbl TexHOJIOrMYEeCKHME HOpMalibHble». TakuM 00pa3oM, HOMHHAJIBHOE
3HaUE€HHWE TIPUITyCKa, 3aJlaHHO€ B TalOnuUax, OMNpeleseTcs Kak cymMma
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MHUHHMAJILHOTO MpHUIycKa Z."" ¥ JIOIMycKa pa3Mepa HpeIiiecTBYIOMEeH OnepanuH.

Bripaxxenue (1) cipaBeniuBo mpu COOJTIOICHUH CIEAYIOIINX TPEX YCIOBHIA:
a) pa3MepHas ILiellb, MO KOTOPOW OMNpeaeNnsieTcsl MNPUITYCK, SBISETCA

TPEX3BEHHOM;
0) IOMYCKM COCTAaBIIAIOIINX 3BEHBEB 3a/1aHbI B TEJIO;
B) 3HAKU MPEJEIbHBIX OTKJIOHEHHUM COCTABIISIIONIMX 3BEHBEB OJMHAKOBEHIC,

TO €CTh 00a «+» WiIHn 00a «-» .
Ecim He coOmromaeTcss XOTS Obl OHO M3 TPEX YCJIOBHM, TO TaOJIMYHOC
3HAUCHHUE TPHUIYCKAa MOXKET OKa3aThCs HEAOCTATOYHBIM WM HM30BITOYHBIM I10

CPaBHEHUIO C HEOOXOIUMBIM.
BriBenem oOrmiee BeIpakeHue i onpenencHust 2™, Eciau paccmaTpuBaTh

(2)

Z KaK OTJIEIBHBIN pa3Mep, TO MOXKHO 3aIUCaTh.

ANJZ =Z"" —Z""
rae AJ — HuxKHee npeeabHoe OTKIOHeHue pa3mepa. U3 (2) cnexyet
ZHOM :Zmin _A.]Z . (3)

Omnpenenum  AJZ wu3 pasmepHoil nenu. C 3TOH IEIBI0  3alUIIEM
(4)

OUCBUIHLIC BBIPpAXKCHUA:
min __ min max .
Zm = AL = AT
ZH()M — ZA;{;)M _ZA;ZM ) (5)

[Tocne BerunTanus (5) u3 (4) noxy4um:
NZ =3 NA,-Y ASA, . (6)

ojrydacM OKOHYATCIIbHOC BBIPAXKCHUC JIA

(7)

IToncrasnsist (6) B (3),
OTIpe/IeIICHIS] HOMHHAJILHOTO TIPUITYCKa:

Z'M =7" + D ASA, —>ANA, .

3necs AS — BEepXHee MpeIebHOe OTHOIICHHE pa3Mepa. M3 BeipakeHUs (7) KaK YacTHBIN CIy4aid BBITEKACT

BeIpaxkeHue (1).

PaccmoTprm, Kak NOpOW3BOAUTCSA pacueT OINEpPAlMOHHBIX Pa3MEPOB U
MPUITYCKOB  OMNBITHO-CTATUCTUYECKUM METOJOM Ha mnpumepe. HMcxoaHeiMu
JAHHBIMHU SIBIISIETCA 4YepTexX Jneranu (puc. 4), yepTexk 3aroToBku (puc. S5) u

TEXHOJIOTUYECKUN TPOIleCC HM3TOTOBJICHUS Aeranu (puc. 6). 31ech B KauyecTBe
3arOTOBKHM B3$5Ta MOKOBKA INTaMIOBaHHas1, cipoektupoBanHas mo [[OCT 7505-89.
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Omn. 005. Toxapuas (uepH),

A TA1

r%”f

4 //ﬂ%

On. 010. Toxapuas (uepH),

3

A,+TA,

On. 015. Tokapuas (uucr.).

i

| As-TA,

% GP ° P' =
! < ”‘:
B| S S
—(
8 ® S
® -T
" A;-TA, 0)
On. 020. Toxapuas (uucr.),

A,-TA, 1
2

AgtTAq

@_._

On.030. Himdosanue.

On.035. lLlmdosanue,

FUC. 0. 1€XHOJIOI'MYCCKNUEC 11IPOLCCC OOPAVOTKU ACTAIIN
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Ha scku3ax TeXHOJIOTMYECKUX Ornepaluii JMHEHHbIE pa3Mepbl 0003HAUEHBI
OykBaMu A ¢ mU(PPOBBIMA MHIIEKCAMH, KOTOPBHIE OTPAXKAIOT MOCIIEI0BATEILHOCTD
BBITIOJTHEHUS TIepexoJ0B. BBuay HauOombIIEH CI0XHOCTH PACCMOTPUM pacyeT
JIMHEMHBIX OIEPAMOHHBIX Pa3MEpPOB M COOTBETCTBYIOIIMX NPHUITYCKOB. Pacuer
JAAMETPAIIBHBIX Pa3MEpPOB U COOTBETCTBYIOIIMX MPHUITYCKOB BEChbMa MPOCT BBUILY
MOCTOSTHCTBA M3MEPUTEILHON 0a3bl. J[MameTpanabHbIe pa3Mepbl ONPEICTIOTCS U3

TPCX3BCHHBIX ueneﬁ, 0 KOTOPBIX 'OBOPUJIOCH BBIIIC.
Jna evingnenus pasmepHuix cea3eil CIMPOUM ICKU3 CO6MEUCHHBIX nepex0doe (puc. 7).

Hl
H, -
H3
> 7
\Z NZ
~ = || B
N N
NI R
AT A, Z,
Z, _
AS#TA,
7, B AyTA;
Z AAHTA
4 ) 4
Zs AsTAg
Z, | AAT A6
A-TIA, z
Z8
| | [AsTA,
Zy | | AdTAs
Au')T AIO(E 12) Z10
Zy ATA (K)

K3
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Puc. 7. Dckuz coemewénnuix nepexooos

Boiuepuueaem rckuz oemanu u Ha Hem nanocum npunycku. IIpoeodum eepmuxanvhvle nunuu,
Komopyle onpedenaiom zpanuuvl paimepos. Hanocum paszmeper 3azomoexu. /lanee ¢ nopsaoke 6vinojineHus
MexXHON02UYeCK020 NPOYecca nPOCmasiiem OnepayuoHnble pamepsl U NPURYcKu. /lns nonnomel ungopmayuu
onepayuonHnblie pazmepsl npocmaegniem 6 euoe eekmopos. Ha oonom konue eexmopa uzodpascaemcsa mouxa,
obo3nauarowan 6azy, Ha Opyzom — CmpeKa, yKazvléarouias 00padomantylo Ha OGHHOM nepexooe NOBEPXHOCMb.
Jlanee npocmaensem kroncmpykmopckue pazmepel. Koncmpykmopckue pazmepvr Ki, K2 aenawomca u
onepayuonnvimu. Koncmpyxmopckuii pasmep K3 ne agnaemca onepayuonnsim, mo ecmov OH HENOCPeOCMEeHHO
He @blnoanAemcs, a noayvyaemca agmomamuyecku. Cmpoum pazmephnvie yenu, nPUOEPHCUBAACH CEOYIOUUX
mpebosanuii: 1) pazmepnvie yenu cmposamcs om 3a20Mo6Ku K demanu; 2) 3aMbIKAIOUWUMU 36EHbAMU OOTHCHDL
Oblmb NPURYCKU U KOHCMPYKMOPCKUE PA3MepPbl, KOMOpble ROIYUAIOMCA agmomamuuecku; 3) 6 pasmepHwle
yenu, 20¢ 3aMbIKAIOUUM 36CHOM AGNAEHICA | — RPURYCK, He OOTIICHBL 6X00UNLbL PAIMEPBL C HOMEPOM botbuie T,
4) 6 pazmepuyro yenv He 001MCHBL 6X00UmMb 2 RPUNYCKA; 5) pazmepnas yenv 001)icHA OblMb HAUKPaAmMYATIWEll.
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Pacuem pasmepnuix yeneii udem ¢ oopamnom nanpaenenuu. Ananus pazmepnvix yeneil (puc.7) nokasvleaem,
umo nepeoii noooaemcs peuienuio yenv Ne 10, emopoii — Ne 12, mpemveit — Ne 9, uemeepmoii — Ne 7, namoit -
Nell, wecmoii — Ne 8, ceobmoit — No 6, 6ocomoii — Ne 5, oeeamoii — Ne 4, oecamoii — Ne 1, oounnaoyamoii — Ne

3, osenaouamoii — Ne 12.

IIpu pacuete pa3MepHBIX HEMNeil B KauecTBe HOpMaTHBHBIX Tabmwmi nconszyem OCT 1.41512-86, CT COB 145-
75 (mpumoxernue 2, tabn.1-13). B Tabmmiax 3TOr0 CTaHmapTa yKa3aHBl BEIHMYMHBI HOMUHANBHBIX 3HAYCHUN
ONTHMAJIBHBIX TPHUITYCKOB UIS Pa3IMYHBIX METOJOB OOpPaOOTKH M PAa3IHUYHBIX pa3MepoB neraneil. Ilpumyckn
nepexo/ioB, ykazanusle B OCTe, naHel BHEe 3aBHCHMOCTH OT MaTepHajia jAeTajed W BUIa 3aroTOBOK. JTO C
HEKOTOPBIM JIOMYIIEHHEM BO3MOKHO, TaK KaK IPUIYCKH CTAHJIapTa OTHOCATCS JIHMIIb K 00paboTKe 3aroTOBOK
MOCJIe TIEPBOH CTyNeHH nX oOpaboTKM — 00AMpKH. BinsiHue marepuana 3aroToBOK Ha BEIMYHMHBI IPHUITYCKOB,
MOCJIEYIONINX TOCNe OOJUPKH, HECOMHEHHO MMEIOTCS, HO OHO HE CTOJIKO CYIIECTBEHHO, KaK B OIepalusix
o6mupku. [lpumyckn Ha OOOMPKY ONpPENeNsIOTCs MO CHEeLMalbHBIM TaONHIaM WM )K€ PAaCCUUTHIBAIOTCS IO
Metony Kosana.
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Nel

No3

Ne5

No7

No9

Noll

H,

[ 4,74, WLJ

H
I Hy
Z A-TA;
As-TA3

As-TA3
IF ATd )
Zs .I
r Ag-TAs
A7-TA7 l
> .
|z,
A7-TA;
Ay-TAs N
Z
As-TAs
« AcTds )
L A-TA,
Ao-TAq J
|¢A10-TA10(K2)
Au-TAu(KQ
Zu

H,

[ )
N2 Ar-TA,
)
I ‘AzﬁAz

< A-TA,
No4 As-TA4 J
A
As-TA,
M [ As-TAs
Ze I »l
Ar-TA,
A Ths ]
ys [ a4,
74 ’l
[ AyTdy |
Ao-TAq

Ne10 [C Ay Tan ()

Ag-Tds  [* J
MNel2 L A10-TA10 (K3)

Puc. 8 Pazmepnuvlie yenu

Pemraem pasmepnyto nens Ne 10.

Ag - TAyg

A

Aio - TA10 (K>)

ZlO

=

Ussectno 4, —TA4,, = K, =18_ .
Haritu A, —T4,.

3anuckiBaéM OCHOBHOE YpaBHEHUE pa3zMepHou menu. OHO UMEET BUI:

Zip=Ag—Ap .
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JlanHasi pa3MmepHas Lelb «IpocTas», MO0 OHA TPEX3BEHHAsA, IOIYCKU
COCTAaBIIIOIIMX 3BEHBEB 3aJaHbl B TEJO, 3HAKU MPEAEIBHBIX OTKIOHEHUHN
COCTABJISIFOIIMX 3BEHBEB OJIMHAKOBBIC. /[l Takux nened TaOJMYHBIIN NPUITYCK HE

TpeOyeT KOPPEKIIHH.
OmpenernsieM €ro 1o BBIPaKEHHIO:
Z"=Z" +TA_, .

Bmec 1 =10, 1-1=9. U3 tabmuusr OCTa onpeaensem Z;p = 0,3 —
npumyck Ha nuidosanue. 3 Tabmuisl TAg = 0,052 — nomyck Ha numrdoBaHKE.

Tozoa
HaM __ A HOM A HOM .
Zy, _Ag AlO )

A" =AL" +Z;" =18,0+0,3=183.
B pesynbrare Ay —TA, =183 _ s, .

Pewaem pazmepnyro yeno Ne 12.

_ As- TAs | WzBectHo A, —TA, =183 s, ;
Ag_TAg ) > A _TA :K :18 .
L Arg- TA1g (K5) | g ]? 7+t)?15 2 -0,043
Z]] 3 = .
Haiitu Ay +TA4,.

B nanHO# 1eny 3aMbIKAIOIIMM 3BEHOM SIBIISIETCSI KOHCTPYKTOPCKUM pa3Mep
K3, monyyaromuiicss B pesynbTaTe o0OpabOTKM JieTanu aBroMaTudecku. [loatomy

OCHOBHO€ YpaBHEHHUE Pa3MEPHOU LIENIU UMEET BUJ:
K,=4,+4,-4, .

JlomxHo BeimomnHsTecs TA, = Y TA; , T0 ecTh
TK, =TA; +TA,, +TA, . (8)
Ecmm TA, < ZTAi , TO HAA0 WM YMEHBIIUTh JONycku TA4; Wmun
yBenuuuTh T4 ,,. B cBOl ouepenp ymeHblleHuE 7A; BbI3bIBAET HEOOXOIUMOCTH
repepacyera yKe paCCUMTaHHbBIX Pa3MEPHBIX LIETIEH.
Ipumenumenvro xk Hawemy npumepy yciosue(8) evinoanumo. Toeoa ModxicHo paccuumams

pasmep Ag credyrowum oopazom.

HOM _ HOM HOM HOM
K3 _AS +A10 _A9 |

OTCroaa
AT = K 4 AR — AT =7 4+18,3-18 =73,
max __ gmax max min
K3 —As +A10 _A9 >
TOT aa
A;nax — K;nax _Alrgax +A9min — 7+0,15 _18+18,3_0’052 — 7,3+0,098’
Kmin — Amin +Amin _Amax
3 8 10 9
TOorga

AT = KM AR+ A =T 18, +183 =737,
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Homyunm Ay =730, win A, =7343"%°.  Oxpyrmsem, Torza
Ay =73410%,
Pewaem pazmepnyro yenv Ne 9.
A7-TA7
Ag- TAg
_ Zg | g Hantn A7 — TA7.

| Useectno Ay — Ty =183 _g s, -

ﬂaHHCL‘Z yenv «npocmasiy. 3anucwieaem ocnosroe YpaesHerUue
Zy=A,—A,,
rae Zo= 0,3 — mpurryck Ha nut¢oBaHUE TIOCIIE YHCTOBOW MOIPE3KH;
TA7 = 0,13 — uncroBas 06pabotka or MERBAFERR ki oOpaddTaT S0 Gans!.
Torna Haiitu Ae — TAs.
A=A+ 72 =183+0,3=18,6.
B pesynbrate A4, =18,6_,5.

Pemaem pazmepnyto memnb Ne 7.

) Ag - TAg
| 4;- 14,

|_Z7 |
JlaHHAas IEeTIb «TIPOCTash». 3aNMCHIBAEM OCHOBHOE YpaBHEHHE
Z7=As— A7,
rane Z;=1,2 — npuryck Ha YUCTOBYIO MOJPE3KY MOCII€ YEPHOBOM 00pabOTKH;
TA6=0,13 — uncroBas 06paboTKa OT MexaHU4YeCKH 0OpaboTanHoit 6a3pl.  Torma

AN = 4™ 4 78 =18,6+1,2=19,3.

B pesynbmame Aes = 19,8013 .

Pewaem pasmepHyto uenb Ne 11,

As - TAs
Ae - TAg ‘l N3BectHo: Ag— 16 = 19,8-0,13;
A7- TA7 g A7-TA7=18,6.013;
Ag - TAg | Ag—TA9 = 18,3.0052;
AlO - TAlo (Kz) - AlO - TAlO = 18,0-0,043;
A11 - TAll (Klll All - TAll = Kl = 14801
yAT | - Haiitu As — TAs.

e

OCHOBHOE ypaBHEHHE Pa3MEPHOM €N UMEET BUI:
Z11 =As + A7 + A1o— As- A9 — A1z .

Paszmepnaa uenv cnoxcnas, nodmomy maodauunslii npunyck mpedyem koppekuyuu. Pacuemmuviii

HpUnycK onpeoenaem no 8blpadCeHUuIo:
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Zi =ZM LY ASA, ~ S ASA,, ~ S AJA,,.

1 1(paca)

HOM __ rzmin
30ecw: le(mm) —Z11 +TA5,

min __ 7 HOM — i 1=
orctona Z\\" =Z |\ ey — 45 TK 1=11,1-1=5
Z??(ﬁaGn) = 0,5 — MIPUITYCK Ha NITH(OBAHUE MOCIIE YNCTOBON MOIPE3KH;

TA; =0,25 —ugucroBas 00paboTKa OT MEXaHUYECKH 00pabOTaHHON Oas3bl.

Torma Z!" =0,5-0,25=0,25;
™ o =2+ ASA, + ASA, + ASA, — AIA —AIA, —AIA | =

11(pacu)
=0,25+0+0+0—(=0,25) — (=0,13) — (~0,043) = 0,673.
N3 0CHOBHOTO ypaBHEHHUS pa3MEPHOM LIETH CIETYET:
ZHOM — ASHOM + A;{OM + AIIrI)OM _ AgIOM _ A9HOM _ AIHIOM

11(pacua)

Pellaem 370 ypaBHeHME OTHOCUTENBHO AL™.

HOM _ HOM HOM HOM HOM HOM HOM _
As - le(pacq.) +A6 +A9 +A11 _A7 _A10 -

=0,673+19,8+18,3+148-18,6-18 =150,173.

[TomydeHHBINH pe3yJIbTaT OKPYTJIsieM B CTOPOHY YBEIWUYCHUS MPUITYyCKa Zj1 U
oKOHYaTeIbHO TosrydaeM As = 150,2.¢ 2s.

Pewaem pasmepHyto uenb Ne 8. Wssectno: 4, —TA, =198, .:

Ap-TAp 4 .
< Ag- TAg 'l A7 TA7 _1896—0,13’
| 47- T4, , Ay + T4, =734,
—Zs Haiitu: A4, + TA,.
J As- T4s

OCHOBHOE ypaBHEHHE PAa3MEPHOH [IETTH UMEET BHII:
Zg=Ag+ Ag + Ao — A7 .

Pa3mepHas Lienb CII0XKHAs, TI09TOMY TaOJIMYHBII IPHUIYCK TpeOyeT KOPPeKIMH. PacueTHBIil IPHUITyCK ONpeaesieM o
BBIPA)KCHHIO:

Zgomy =Zg" + 2 ASA, — D" AIA,, .

8(pacu)

min

3necy Zg" OIpenesseM CIeAyoIM 00pa3oM:
Zin  =Z8 +TA,,

8(tabm)
OTCr04a
ZM =7 T4 1k i=8, i-1=2

8(Tabm)

HOM (v
e Zgowon =1,0 — TpUIyCK Ha YHCTOBYIO IMOJPE3KYy IOCIE YCPHOBOM
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00paboTKH;
TA; =0, 15 — gepHoBas 06paboTKa 0T 00pabOTaHHOM 0a3kI.
Torna Z™ =1,0-0,-15=0,85;

ZIM =700 ASA + ASA, — AJA, — AJA, =0,85+0,15+0—(—0,13) —0=1,13.

8(pacu)
M3 0cHOBHOIO ypaBHEHUS Pa3MEPHOH LIETIH CIEYET:

Z;IOM — AglOM + A;OM _ A;OM _ A;—IOM .
Pemaem 3T0 ypaBHEHHE OTHOCUTENBHO A,
A=A+ A A -Z  =198+7,34-18,6-1,13=7,41.

8(pacu)
OxpyrisieM, U IOJIy4aeMm:

A2 — 7,4+0,15 .
Pemraem pazmephyto nens Ne 6
Ay - TAy Mseectio  Ag — TAg =198 o 5.
AG-TAG J . ’
Haiitn As— TAs.
| Z,|

JlaHHass Henp  «OpocTas».  3aluChbIBAEM  OCHOBHOE  YpPaBHEHHE:
Zg = A, — A,

20e £ 6 = 1,2 — npunyck na uucmosyio noopesxy nocne uepnosoii oopasomru; 1. A4 = 0,21 — uepnosan

oopabomka om o6padbomannoil 6azol.
Torma A=A +Z;™ =19,8+1,2=21. OxonvatensHo A, =21_,,;.

Pewaem pazmepnyro yenv Ne 5.

Az -TA
< 3 Az T 1 UsBecTHO A5 —TAs =150,2_ 5 .

ZS I i Haiitn A3— TA3 .

ﬂaHHCl}l yensv «npocmasiy. 3anucwisaem ocHosHoe ypaesHeHue ZS = A3 - A5 )

rae Zs= 15— mpumyck Ha YUCTOBYIO MOAPE3KY MOCIE YePHOBOM 00padOTKH;
TA3=0,4 — gyepHoBast 06paboTKa OT 06paboTaHHO 0a3bl.

Torna A" = A" +Z*" =150,2+1,5=151,7.
B pesynbrare A; =151,7_4,.

Pemraem pazmephyto nens Ne 4 .

Zs | > Haiitu A4 —T4,.

JaHHass 1enp  «OpocTas».  3aluChlBAEM  OCHOBHOE  YPaBHEHHE:
Z,=4—A4,, rne Z4 =1,8 - npunyck Ha YEPHOBYIO MOAPE3KY. DTOT HPHUITYCK

<
<
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paccuuTbiBaeTca no Merony KoBana wmnmu Oepercst M3 crenuaibHbIX Tabnui. B
OCTe 1.41512-86 mpumycku Ha 4epHOBYIO 00pabOTKy He mpuBeIeHBl. B maHHBIX
pacueTrax MPUIYCK Ha YEPHOBYIO MOAPE3KY MOJIyYEH MyTeM YBEIMUCHUS MIPUITYCKa

Ha 4YHCTOBYI moape3ky B 1,5 paza; T4A; = 0,52 — depuoBas obOpaboTka OT
YEPHOBOM Oa3bl.

Torna A/ =A,""+27,"" =21+18=228. B pesynvratre 4, =228_5s,.

Pemaem pazmepnyto nens Ne 1.
< H
| A1 -TA;

NsBectHo A1 — TA; =22,85,.
Z; Havmm  H>.

»
»

ITpenenpHble OTKIIOHEHHS HA pasMmep 12 M3BECTHBI U PaBHBI:
ASH, =+1,6;AlH, =-0,9.
OcHOBHOE ypaBHEHHE pa3MEpPHOU LeNu UMeeT BuA: Z, = H, — A4,.

Pa3MepHa;1 OCIIb CJIOKHAA, TaK KaK pasMcCp H> nMeeT OTKIOHCHHE HE B
TCIIO.

[Toatomy
Zi = 2™+ ASA, — D AIA, .

1(pacq)

30ece /Z lm - onpeoensiem ciedyrouium oopazom:

Zﬁ?fﬁn) = Zlmm +T4,,.
B »TOM BhIpakeHUM B Ka4eCTBE T. Ai—l HE0OXO0IUMO B3ATh TaKO€ OTKIOHEHHUE pa3Mepa H b (Aifl ) , koTopoe
OBl Jenano paccMaTpUBAeMYIO pa3MEpHYIO IeTb «IpocToiy. [loaToMy B kKadecTBe T. Ai—l Oepem Al H2.
Toma  Zjomey = 2" +AIH, . Owciona Z™ =Z%n  —AIH, . e Zyone, =18 -

1(tabmx) 1(tabm)
MPUITYCK HA YEPHOBYIO TOAPE3KY.

Tocoa Z™ =Zn —AIH, =18-0,9=09;
Zi = 2™+ ASA, — D AIA, = Z™ +ASA —AIH, =0,9+0—(-0,9) =18.
N3 ocHoBHOro ypaBHeHus cuenyer: Z,. . =H," —A™, torna

1(pacu)

H™ =4 +Z" . =22,8+1,8=24,6. OxonuarenbHo H, = 24,6:1)”69 .

1(pacu)

Pewaem pazmepnyro yeno Ne 3.

g Hy - | Ussectno 4, — T4, =228 45,
2
Z; [4.-TA; Ay —TA; =1517_,
_1 Az - TAs J H, = 24’61”69

Haintu H,.

IIpenenbHbIEe OTKIOHEHHS HA pa3Mep /11 N3BECTHBI U PABHBI:
ASH, =424; AlH, =-12.

52



OcHOBHOE YpaBHCHUC pa3MepH0171 ey UMECT BU!:
PaszmepHas nens cinoxHast, H03TOMY
HOM __ rzmin
Z Z, +ZASAYM—ZAIAW.

3(pacy)
3meck Z3'" ompenessieM CIeLyomuM 06pasoM:
HOM __ rzmin
Zm o zmn Ty

3(Tabm)
B stom BBIPpAXKCHUU B KauCCTBC TAi—l 6epeM AIHI . B stom CJIyyac OTKJIIOHCHUSA Ha BBIIOJHSIEMBIN U

NpEe/ANIECTBYIOIMX pa3Mep o0a B Telo M 00a OIHOrO 3HaKa, YTO IO3BOJIIET II0JIb30BAThCS TAOIMYHBIM
MPUITYCKOM.

Torma ZM™ =75  —AIH,,

3(abm)

e Zihs, = 2,25 — IPHITyCK HA YEPHOBYIO TIOJPE3KY.

Torma Zy™ = Zyous,, —AIH, =2,25-1,2=1,05;
VAT ZM™ + ASA, + ASH, — AIA, — AIH, =1,05+0+1,6 —(-0,52) — (-1,2) = 4,37
[

HI =ZI 4 41 4 I — 4™ =437 +151,7+24,6—22,8 =157,87.

3(pacu)

.OCHOBHO€E ypaBHEHHNE Pa3MEPHOU LIENU PEMIAEM OTHOCUTENBHO [

OKpyrisieM U OKOHYATENbHO MonydaeMm H, = 157,9fi’§ .

Pewaem pazmepuyro yenv Ne 2.

H2 Hzeecmno: Al - TAl = 22,8_0’52;
|‘ |
A -TA; . . A, +TA, = 7.4*015.
[ o H=2e

[IpenenbHble OTKIOHEHUS HA pa3Mep H3 U3BECTHBI U PABHBI:
ASH , = +1,6; AIH, =-0,9.
OCHOBHOE ypaBHEHHE pa3MEPHOM 1IENTU UMEET BUJIL;
Z,=A4,+H,— A, -H,.
Pa3zmepnas nenp ciioxHas, mo3ToMy
Zyn ., =23 + Y ASA, — Y AIA,,

min
22 OIIPEACIIAEM U3 BBIPAXKCHUA:

Z;I(Orh:msn) = Z;nin + TAi—l’
rne TA, , = ASH;
2, em = 1,5 — TIPUIYCK HA YEPHOBYIO MOIPE3KY.

Torma Z™ = Z!%  —ASH, =15-1,6 =—0,1

2(Tabi)

Tornma HazHauaro Z ;ni“ =0,5
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Z," 5 =05+AS4 +ASH, —AIA, —AIH, =0,5+0+1,6-0—-(-0,9) =3.

2(pacq)
OCHOBHOG YPaBHCHHUC paBMepHoﬁ ey peumacM OTHOCHUTCIBHO H;OM .
HI™ = A + HI — 4™ — 71 =7.4+246-228-3=6,2.

2(pacu)
OxonuarensHo H, =6,2"9.

Pasmepsl 3arotoBku, paccuutanHbie o ['OCT 7505-89, neoOxomumo
3aMEHHUTh Ha pa3Mepbl, PACCYUTAHHBIEC C TOMOIIbIO Pa3MEPHBIX IIETEH.

PACYETHO-AHAJIHTHYECKHH METO/ PACYETA ITPHITYCKOB (METO/ B.H. KOBAHA)

PacueTHOl BenMUMHOM OMEpPAlMOHHOTO Tpuilycka B Metoae Koana
ABJIIETCSI MUHUMaJIbHBIN nipunyck. Kak cnexyer u3 Beipaxkenus (1), (7), BennuuHa
MHUHHMMAJIbHOTO  IPHUITyCKa HE 3aBUCUT OT [JONYCKOB Ha pa3Mepbl
MPEAIECTBYIOINM W BBINNOJIHAEMBIM onepanuu. IloaTomy paccuvTaHHbIE WU

B3SAThIC W3 TaOMMIBl Z" MOXKHO HCIOJB30BaTh HEMOCPEICTBEHHO BO BCEX

Cydasx: KaKk TpH MPOCThIX (opMax pa3sMEpHOM CBSA3HM, KOTJa CHPABEITHBO
BeipakeHue (l), Tak u B ciydasx oOpaOOTKH CO CMEHOM TEXHOJOTHYECKHX 0a3,
KOTJIa UCTIOJIb3yeTcsl BeIpakeHue (7).

Benmnunna MHHMMaNIBHOTO TIPOIYCKAa  OMPENEISCTCS  CIACAYIOIMIMMH
COCTAaBJISTFOIIIMH:

1) Rsii - BbICOTA HEPOBHOCTEH mMpodwiss Ha MPEIIICCTBYIOIIEM
nepexoe;

2) Ti1 - r1inyOmHa  gedeKTHOTO  TOBEPXHOCTHOTO — CJIOS  Ha
MPEALIECTBYIONIEM MTepexoie (00e3yriIepoKeHHbIN WIH OTOEJIEHHBIN CIION);

3) pi1 - CyMMapHble OTKIIOHCHHS PACIIOJIOKEHHS TIOBEPXHOCTH,
NIOJIyYEHHBIE HA IIPEAIIECTBYIOLIEM IIEPEXOJIE.

4) g - IOTPEUIHOCTh YCTAHOBKM 3aroTOBKHM Ha BBIOJIHAEMOM

nepexojie. 3/1eCh MOTPEIIHOCTh YCTAHOBKM pPAacCMaTpUBAaeTCs C MO3ULUU €€
BJIMSHUSL Ha CMEILEHUS M TMOBOPOTHl 00padaThiBaeMbIX IOBEPXHOCTEH MpH
YCTAaHOBKE M 3aKpervleHuH 3aroTtoBku. Ilpu mnocnenoBarenbHOM 00paboOTKe
MPOTUBOMOJIOKHBIX ~ TUIOCKAX  TOBEPXHOCTEH  (OJHOCTOPOHHUH  TPHITYCK)
CIPaBEAJIUBO:
ZM =R, +T), +piy +g

[Ipu mnepemeHHOl 00paOOTKE TUIOCKMX MOBEPXHOCTEH (IBYXCTOPOHHHIA

MIPUITYCK)
22™ = 2[(Rz +T )i—l TPt Si]

npu o0paboOTKe MPOIIEHUS BEKTOPBI pi.i &. MOTYT NPUHUMATh JHO0OE YIJIOBOE
MOJIO)KEHUE, I[03TOMY UX CYMMHUPOBaHHE B 3TOM CIy4yae MPOU3BOJIUTCS

KBaIPaTHYHO
ZZimin = Zl(Rz +T)H T pi2—1 + 8i2 J
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Pacuer pexxumoB pesaHus

Pacyet pexuMOB pe3aHus MPOU3BOAUTCS MO IMIHUPUUIECKUM (opMyiaM ¢
y4eTOM MOMPaBOYHBIX KOA(D(GUIMEHTOB JIsl YEThIpeX- MATH pa3HOXapaKTEPHBIX
NepexXol0B  WIM  omepauuii  (TOKapHBIA,  (pe3epHbI,  CBEpIUIIHHBIN,
nundoBaibHbIN). [ OCTanbHBIX MEPEXOJ0B W ONEpalil PEeXUMBI PE3aHUs
YCTaHABJIMBAIOT M0 HOPMATHUBHBIM TaOJMIAM C HCIOJb30BAHUEM MOMPABOYHBIX
KOA(UIIUEHTOB, YUYUTHIBAIOIIUX U3MEHEHHS yCIOBUI pe3anus. Ecnu mpuBoauTcs
Ta WIA HWHas BEJIMYMHA U3 HOPMATUBHBIX TaOJuUI], TO HAJO COCIATbCA Ha
JUTEPATYPHBIA NCTOYHUK. [IopsAIOK pacueTa pexXKUMOB pe3aHus CJIE Ty OIIUI:

1. B cooTBeTrcTBUE C MPUIYCKOM HA JaHHBIA MEPEXOJl Ha3HAYACTCs
riyOrHa pe3aHus U YUCIIO EPEXOI0B.

2. Ha3znayaercss mnojgaya ¢ Yy4yeToM TpeOOBaHMH K IIEPOXOBATOCTU
oOpabaTeiBa€MOM TOBEPXHOCTH, JKECTKOCTH W BHOPOYCTOMYMBOCTU CHCTEMBI
CIIN/, mpOYHOCTH HHCTPYMEHTA, IPOYHOCTH U MOIIIHOCTHU CTaHKA.

3. Ilo smmupuyeckuM Qopmyiam, yCTaHOBICHHBIM JUIS KaXJIOTO BHA
00pabOTKH, PacCCUMUTHIBAETCS CKOPOCTh pe3aHus. Jlamee paccCUMTHIBAETCS CHia
pe3aHus U noTpedisieMas MOIIHOCTb.

4. Tlo ckopoCTH pe3aHus PACCUUTBIBAIOT YACIO O0OPOTOB JETAIIH, A 3aTEM
10 NACHOpPTy CTaHKa MOJ0UpParOT 000poThl M nogady. [1o BEIOpaHHBIM 000pOTaM
PaCCUMTHIBAIOT HCTHUHHYHK) CKOPOCTh pe€3aHus, KOTOPYIO M IIPOCTAaBISIOT B
OIEPALIMOHHBIX KapTax.

5. Pexxum pes3aHus, CKOPPEKTHUPOBAHHBIM 10 NACHOPTHBIM JaHHBIM
CTaHKa, IPOBEPSETCA 10 MOIMHOCTH DJJeKTpoasurarend. Eciau MoOIHOCTH
3JIEKTPOJIBUraTElIs HEAOCTATOYHA, TO HEOOXOAUMO MMOHU3UTh CKOPOCTh PE3aHUS.

HopMupoeaHue mexHoJjlocudecKkozco npoyecca

B sToM pa3znene nmpousBOAUTCS pacueT TEXHUYECKOW HOPMBbI BPEMEHHM Ha
BBITIOJTHEHHE KaXJO0W onepanuud. MeToauka TEeXHUYECKOTO HOPMHUPOBAHUS
IIUPOKO OCBEIIEHA B YUYECOHOW U CIIPaBOYHOM JIUTEpAType, MOITOMY 3/1€Ch TACTCs
JIUIIB KPATKOE U3JI0KEHUE BOIIPOCOB, CBA3AHHBIX C PACUETOM HOPM.

B MaccoBoM mNpou3BOACTBE OMNpeneseTcss HOpMa IITYYHOTO BPEMEHU
(MuH.):

Tmm:To+Te+Tm. 06+T0pe. 06+TJZ.H.

3neck T,-OCHOBHOE (MAaIlllMHHOE) BpEMs, OIpEeNsIeTCI Ha OCHOBE
PacCUMTAHHBIX PEKHUMOB PE3aHUS;

T, - BCIIOMOTaTENbHOE BPEMS, PACCUMTHIBACTCS C YYETOM BO3MOKHBIX
COBMEILICHHI NEPEXOJ0B U MEPEKPHITUNA FJIEMEHTOB IITYYHOTO BPEMEHU;

Ty, 6. - BpEMS Ha TEXHUYECKOE 00CITyKUBaHUE PabOYero MecTa;

T, ,. - BpeMs Ha JIWYHbIE HAJOOHOCTH paboyvero (OTABIX U T.I1.).

B CEpUUHOM OPOU3BOJACTBE  HEOOXOAMMO  YYUTHIBATh ere
MOATOTOBUTENIPHO-3aKJIIOUUTEILHOE ~ BpeMs T,;, paccuuThiBaeMOE€ Ha
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OIlEpallMOHHYI0 MNapTUIO Jeranel. HopMy BpemMeHM Ha onepanuio B YCIOBHSAX
CEPUIHOTO IMPOU3BOJICTBA HA3BIBAIOT IITYYHO-KAJIBKYJSILTUOHHON HOPMOW BPEMEHU
U ONPEACIISIOT 10 (hopMyIIE:

rJ€ N —4KCIo IeTalel B MapTUH.
7. OdopmiieHHEe TEXHOJTOTHYECKUX JOKYMEHTOB

Pa3paboTka  TEXHOJOrMYECKOTro  mpoiecca  00OpabOTKH  JeTalu
3aKaH4YMBaeTcs  OQOPMIIEHHEM  KOMIUIEKTa  JIOKYMEHTOB  OMpENEIsieMOTo
cranaaptamu ECT/I.

CocraB u (opma KapT, BXOJSIIMX B KOMIUIEKT JOKYMEHTOB, 3aBHUCST OT
BUJIa TEXHOJOTMYECKOTO MPOMU3BOJICTBA (€AMHUYHOE, TUIIOBOE WJIM TPYMIOBOE),
THUIIA POU3BOJCTBA (EAUHUYHOE, CEPUIHOE, MACCOBOE) U CTENEHHU UCIOJIb30BaHUS
CPEICTB BBIUMCIUTENbHOM TeXHUKU. [lo crTemeHn peramu3aluu pa3iavyaroT
CIIEIyIOIIME BHJIbI OINHCAHMS TEXHOJIOTMYECKHUX MPOLECCOB: MApLIPYTHOE,
OINEpallMOHHOE, MAPIIPYTHO-OIIEPAL[UOHHOE.

[Ipy MapmpyTHOM ONMCAaHWK TEXHOJIOTMYECKOro Iporecca Bech TII
uznaraercss B MapuipytHod kapre (MK). B MK ykasbiBaeTcsi cojaepaHue
omepaluii MW TMEepexXoJ0B, a TaKXKE BBIACPKUBAEMbIE pa3Mepbl. MapuipyTHoOe
OIMCAHME NPUMEHSIETCS B €IMHUYHOM U MEJIIKOCEPUIHOM IIPOU3BOJICTBE.

[Ipy omnepallMOHHOM ONMCAaHWM MAaplIpyTHas KapTa BBINOJHIET POJIb
CBOJHOTO JOKyMEHTa, B KOTOPOM YyKa3bIBaeTcs ajpecHass mHbopmamus (HOMep
1exa, yJacTka, pabodero Mecra, orepariui); HauMEHOBAaHUE OTEepalliy; MepeUYeHb
JOKYMEHTOB, NPHUMEHSAEMBIX IPU BBINOJHEHUHN OIEpPALHil; TEXHOJIOTHYECKOE
o0opyIoBaHUE; TPY103aTPATHI.

Camu onepanuu pa3pabaThbIBalOTCS Ha ONEPALMOHHBIX KapTax M KapTax
acku30B (KD).

OmnepalmoHHOE ONMKMCAHWE MPUMEHSETCS B KPYNMHOCEPUMHOM UM MacCOBOM
TUIAX MPOU3BOJCTBA. B OOJBIIMHCTBE CBOEM KYpPCOBBIE MPOEKTHI BBITOIHSIOTCS
Ha YpOBHE ONEPALIMOHHOTO OMUCAHUSI.

MapuipyTHO-ONEpallMOHHOE ONUCAaHUE MPEAYyCMATPUBAET pa3pabOTKy
CJIOKHBIX ONEpaluii Ha ONEPalMOHHBIX KapTax W KapTax - 3CKU30B, a OCTalbHAas
4acTh TOJILKO B MapuipyTHOH kapte. [IpumeHseTrcss B €IMHUYHOM U MEIKO
CEpHUIHOM ITPOM3BOJICTBE CIOXKHBIX JICTAJICH.

MapmipyTHass KapTa SBISETCS O00S3aTeNbHBIM JTOKYMEHTOM JFO0O0TO
TexHoJiornueckoro mnporecca. @opma u npasuna opopmieHuss MK onpeneneHb
I'OCT 3.1118-82. B menmom B KypCOBOM MpPOEKTE O(DOPMIISIFOTCS CIEIYIONNE
NOoKyMeHThl: TUTYJbHBIN Juct (TJI), kapra sckuzoB (KD), mapumipytHas kapra
(MK), kapta TexHosnorudeckoro mnporuecca (KTII), kapta TunoBoro (rpymroBoro)
texHosnornyeckoro npouecca (KTTII), onepaunonnas kapta (OK) kapra TunoBoi
(rpynnoBoit) onepanuu (KTO), kapra xoaupoBanus unpopmanuu (KKU), xaprta
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Hanagaku (KH. KH/IT).

Baxknoit yacTpio pa3pabOTKM TEXHOJOTMYECKOTO TpoIecca SIBISIETCA
co3ganue rpaduyueckux JOKyMeHTOB. OOmme TpeOoBaHUA K KOTOPBIM
pernmamentupoBanbl ['OCT 3.1104-81 «kECT/I». Onu cnegyromue:

1. I'padpraeckune n300pakeHUs CICTyET BBITONHITH C IEIbI0 HATJISTHON H
JOTOJHUTENBHOW HH(POPMALIUU K TOKYMEHTaM.

2. Dcku3bl cieayer pa3padaTbiBaTh Ha TEXHOJOTMYECKHE IPOLECCHI,
orepaluu, Iepexobl.

3. Dcku3bl clelyeT HCHOJHATH C coOnrojeHueM MacmTaba wuiam 0e3
coOJII0/IeHUs1 MaciTaba, HO C MPUMEPHBIM COOTIOICHUEM TIPOITOPIIMIA.

4. T'padbuueckre H300paKeHUsI CJEAYyET BBINOIHATH C MNPUMEHEHHEM
YEepTEKHOTO UHCTpYMEHTA. JloMyCcKaeTcs BBIMOIHATh U300PaKEHUS OT PYKH.

5. N300paxaTh u3aenus Ha 3CKU3aX HE0OXOAUMO B pabo4yeM MOJIOKEHUH
u3lenus Ha onepauud. Ecinm 3cku3 u3genus pa3paboTaH il HECKOJIbKUX
omnepauui, JOMyCKaeTcsi Hu300pakaTb M3JEIMs Ha OCKU3e B Hepabodem
MOJIOKEHUH.

6. M300pakeHune wu3aenvsi Ha OCKHU3€ JIOJDKHO COJEPKaTh pa3Mephl,
IpeaesibHbIE OTKJIOHEHHUs, 0003HAUYEHHE LIEPOXOBATOCTH, 0a3, Omop, 3aKUMOB U
YCTaHOBOYHO-32KUMHBIX YCTPOMCTB, HEOOXOAMMBIX /JIsi BBINOJHEHUS OINEpalu,
JUTSL KOTOPBIX pa3paboTaH ICKU3.

Kpome Toro, mpu BBIOJIHEHUH ONEPALMOHHBIX 3CKU30B HEOOXOAMMO
COOJII01aTh ClEyIOIINE TPEOOBaHUS:

1. TloBepxHocTh, 0OOpabaThiBa€MyI0 Ha JIaHHOW omepanuu, OOBOJAT
JINHUEHN TOJIIIMHOM 2S.

2. IIpocTaBisitOT TOJIBKO T€ pa3Mepbl, KOTOpbIE BBIMNOJHSAIOT Ha JaHHON
OIEpaLUH.

3. IlpocTaBisaTe pa3Mepbl HAIO0 C yd4eTOM Crocoba TOMyYeHHUS 3TOTO
pasmepa.

4. Bce pa3mepbl WM KOHCTPYKTHUBHBIE 3JEMEHThl 00padaThIBAEMbIX
MOBEPXHOCTEH HyMepyroTcss apabckumu mudpamu. Homep pasmepa wum
KOHCTPYKTHUBHOTO 3JJIEMEHTa 00pa0aThIBa€MOl TMOBEPXHOCTH MPOCTABISIIOT B
OKPYHOCTH JUAMETPOM 6-8MM U COEAUHSIOT Pa3MEPHOM WJIM BBIHOCHOM JIMHUEH.
[Ipu 3TOM pasmepsl, NpeneabHble OTKIOHEHUS 00padaThiBaeMON MOBEPXHOCTH B
TEKCTE COZEpXaHUs ONepalui WU MepexoAa He YKa3blBaloT (MpuiioxkeHue 3).
JlomyckaeTcsi B TEKCTE COAEpPKAHUE ONepauuil WK NEPEXo1a HOMEP pa3Mepa Wil
KOHCTPYKTUBHOTO  3JIEMEHTA HE OOBOIUTH OKPYXHOCTBIO, HampuMep:
«Pa3BepHyTh oTBepcte 1» «Touute kanaBky 2». Hymepanuro cienyer
IIPOU3BOJIMTH B HAIIPABJICHUH YACOBOM CTPEJIKU.

5. TexHuueckue TpeOOBaHUS ClEAyeT MOMeEIIaTh Ha CBOOOAHON YacTu
JIOKyMEHTA CIpaBa OT U300pa)KeHus1 U3Jeausl Wik oA HuM U uznarats no 'OCT
2.316-68.

6. Tabmuupl U rpaduku, MOSCHSIOMME W300paXXKEHUsI U3JCIUH, CleIyeT
MOMEINIATh Ha CBOOOAHOM YacTH JOKyMEHTa CIpaBa OT M300paKEHUS W3JIETUs U
BbITIOTHATH 110 ['OCT 2.105-79.
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/. Ecnum uzoOpakeHwe W3leNusi Ha 3CKU3€ OTHOCUTCA K HECKOJIbKUM
oreparusiM TEXHOJIOTMYECKOro MpoIecca, TO HOMEpaA ATUX OINepaluil cleayeT
yKa3bIBaTh HaJ M300pKEHUEM W3JeIus W MoauyepkuBaTh. Jlomyckaercsi He
3aMKMChIBaTh BCE HOMEpa Olepaluii, eciii N300pakeHne OTHOCUTCS K HECKOJIBKUM
nocjeaoBaTeIbHbIM onepauusiM. Hanpumep, mzoOpa)keHUe U3AEIUsl HAa 3CKU3E
otHocutcs k onepanusam 005, 010, 015, 020, B aToM cityyae MoxkHO 3anucatb 005-
020.

8. Ecnu Ha mose g rpadudeckoil H”HGOPMALIMKM COAEPKUTCS HECKOJIBKO
OTJICJIBHBIX 3CKU30B [IJIsl Pa3JIMYHBIX Ornepanui (Mepexo/l0oB) TEXHOJIOTHUECKOTO
mpoliecca, TO HaJ KaxIbIM 3CKH30M CJIeAyeT yKa3aTh HOMEp Oonepaiuu (mepexo/ia)
U TIOTYEPKHYTh.

9. Dcku3bpl 00pabOTKM Ha Hauboyiee CIOKHBIX W OPUTHHAJIBHBIX
orepanusax MOTyT ObITh TTOKa3aHbl B rpaduueckoil yactu mpoekta (popmar Al).

[Ipy BBINOJHEHUU HSCKU30B HAJNAJOK HEOOXOJUMO MPUIEPKUBATHCS
CJIeAYIOIINX TpeOOBaHMIA:

l. DBbIMOAHATE 53CKW3BI HaMaJ0OK B Tpaduyeckod YacTH MPOEKTa
(bopmat Al). Ha ognom nucte dpopmara Al pasmemaroT 3-4 3cKu3a HalagoK
pa3HO00pa3HbIX onepanuil (TOKapHbIX, (Ppe3epHbIX U T.1.)

2. 3aroTroBKa IOKa3bIBAa€TCS  3aKPEIUIEHHONM B  MPUCIOCOOJIEHUH,
BTOPOCTEICHHBIC OAPOOHOCTH KOTOPOM MOTYT OBIThH OMYILCHBI
(TOJIyKOHCTPYKTUBHBIN BU]I). Heo6xoaumo n300paxarhb 3JIEMEHTBI
npucnocoOyieHus, obecreurBaroniue 0a3upoBaHUE M 3aKPEIUICHHE 3aroTOBKH,
OpHEHTAIIMIO U 3aKperIieHUe MPUCTIOCcOOIeHHs Ha cTaHke. M300paskeHue M0IKHO
OBITH B IUIAHE.

Ha 3aroroBke yka3pIBalOT pa3Mephbl UM HIEPOXOBATOCTh 00pabaThIBaEMBbIX
MOBEPXHOCTEH, 0OpabaThiBaeMble IMOBEPXHOCTH OOBOJAT TOJICTOM JIMHUEH
(tommuuoi  2S).  JlomyckaeTcss W300pakaTh TOJNBKO YaCTh 3arOTOBKH  C
o0pabaTbIBaeMOI MOBEPXHOCTHIO, YKa3bIBask €€ pa3Mephl U MIEPOXOBATOCTh.

3. VYKa3bIBalOT CXEMy pa3MEIICHHs] WHCTPYMEHTOB M MPHCIOCOOJICHUM.
[Ipucnocob6ienue JUISt KpETUICHUS UHCTPYMEHTOB YKa3bIBAIOT B
MOJTYKOHCTPYKTUBHOM BHJIE.

Pexxymmii MHCTpyMeHT wu300paxatroT B KoOHIE pabodero xona. Ecnu
HEOOXOJMMO, TO IITPUXOBOM JIMHUEH TIOKa3bIBAIOT M MCXOJHOE IMOJOKCHUE
WHCTPYMEHTA. Eciii MHCTPYMEHT 3aTeMHSIET YEPTEXK, TO €ro MOKHO M300paxaTh
OTBEJICHHBIM OT 3aroToBKW. [Ipu mprmeHeHHH (IMOCIEIO0BATENbHO) HECKOJBbKUX
Pa3JIMYHBIX UHCTPYMEHTOB, HAIPUMEP CBEpJa, 3€HKEpa, Pa3BEPTKU, OJUH U3 HUX
MOKA3bIBA€T B KOHEYHOM IIOJIOKEHHHM, a OCTAJIbHBIE BBIYEPUHMBAIOT PSAJIOM B
MOPSIAKE  BBIMOJHEHHUS TepexooB. CIIOXKHBIA HHCTPYMEHT HE  CIIEyeT
BBIYEPUYUBATH TMOJHOCTHIO, IOCTATOYHO, HAIIPUMED, MOKa3aTh rabapuTsl U Ghopmy
dpe3bl, 1Ba-Tpu 3y0a U croco0 ux KpersieHus. BUHTOBBIE KaHABKH, HalpUMeEp, y
CBEpJ MOXKHO TMOKa3aTh HAKJIOHHBIMU JIMHUSMU. BO Bcex cllydasx M3 3CKH3a
JIOJDKEH OBITh SICEH CMOCO0 KpeIyIeHWsS WHCTPYMEHTA Ha IIMUHAENE, CYNIopTe U
T.11. CTpenkaMu IMOKa3bIBalOT HAIpPaBJICHHUE IBIKCHHUS PEXYIIEro MHCTPYMEHTA
WJTU 3arOTOBKH.
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[Ipy mpoeKTUPOBAHUM HANANOK JJI CTAHKOB C PYYHBIM YIPaBJICHUEM Ha
JIUCTE BBIUCPUMBAIOT TAOJHITY, HA KOTOPOH YKA3bIBAIOT PEXKUM PE3aHUSI.

Hna crankoB ¢ YIIY B rpaduueckoil dactu KapT HalaAKd, KpoMe
OTMEUYEHHOTO BBIIIE, YKA3bIBAIOT B3aUMHOE PACTIOJIOKEHUE HYJIEBBIX TOYEK CTAHKA
M 3aroTOBKM M OCHOBHBIE pa3Mepbl 3arotoBok. Ha cxeme pasMenieHus
MHCTPYMEHTOB OTMEUYAIOT KOOPAWHATHI IOJIOKECHUS BEPUIMH HHCTPYMEHTOB IO
OCSIM M IOPSIIOK PACIIOJIOKEHUSI MHCTPYMEHTOB B PE3IOBOM T'OJIOBKE.

Jns crankoB ¢ UIIY cymiecTtByer cnenuanbHas TabaudHas ¢opma Kapt
Hanagku uHCTpyMeHTta nmo ['OCT 3.1418-82. B 3T KapThl BHOCAT AAHHBIE MO
MCXOJHOW 3aroTOBKE, PEKYLIEMY HWHCTPYMEHTY, TEXHOJIOTMYECKOW OCHACTKE,
YKa3bIBalOT MaTepuai, poJ U OCHOBHBIE pa3Mephbl UCXOAHOW 3aroTOBKH; MUGp U
MaTepuall peKyILIEed YaCTH MHCTPYMEHTA: HOMEP KOPPEKTOpPa, 3aKPEILICHHOTO 3a
WHCTPYMEHTOM; HAUMEHOBAaHUE U MNP TEXHOJIOTMUYECKON OCHACTKH, YKa3bIBAIOT
MaTepual, poJ U OCHOBHBIE pa3Mepbl UCXOIHOM 3aroTOBKH; MU(p U mMaTepuan
pPeXKyILIEH YacTH HHCTPYMEHTA: HOMEpP KOPPEKTOpa, 3aKpEIUIEHHOrO 3a
WHCTPYMEHTOM;, HaWUMEHOBAaHHE U IMHUQPP TEXHOJIOTUYECKOW oOcHacTku. Jlms
KaXXJ0TO YCTAaHOBA 3arOTOBKH MPUBOAAT YUCICHHBIE 3HAYEHUS] KOOPAUHAT BEPILIVH
MHCTPYMEHTOB IO OCSAM M HAJIAJAOYHbIE pasMepbl. J[aHHBIE O NpPUMEHSIEMOM
PEKYIIEM UHCTPYMEHTE 3aIIMCHIBAIOT B CTPOTOM MOCIIEI0BATEIbHOCTH BCTYTUICHUSA
MHCTPYMEHTOB B paboTy. KpoMme ykazaHHBIX CBEJICHHMI BKIJIIOYAIOT HAUMEHOBAHUE
Y HOMED 4YepTexa AeTalld, MOJIENIb U HOMEp CTaHKa, HOMEP IIPOTPAMMBL.

3anuch TEXHOJOTUYECKON U T€OMETpUUeCcKo nHpopmalmu, HeooXoAMMOon
JUIsL pa3pabOTKH yHPABISIIONIEH MpOrpaMMoOl, a TakKe JaHHBIX, UCIOJIb3YEMBIX
st HacTpoiiku cranka UIIY, mnpouwsBoguTcs B cHenuaibHBIX — (opmax
nokymeHTaruu. OCHOBHOHM (hOpMOU SIBISIETCSl OTNEpAIIMOHHAS TEXHOJIOTHYECKas
kapta (PTK), mpeanaznaueHHasi Jyisi py4yHOro croco0a MOATOTOBKH IPOTpamMm
MEXaHU4YeCKOi 00paboTku u3aenuii Ha ctankax ¢ UITY.

Jns Hanmanku cranka ¢ YIIY B npon3BOACTBEHHBIX YCIOBUSX UCHOJIB3YIOT
KapTy HaJIaJKU MPOU3BOJILHON (popMmbl, a mpu coctaBienun PTK nns o6pabotku
3arOTOBOK TIOBBIIIEHHOM CJO0XXHOCTH, KaK TMPaBUJIO, BBIYEPUUBAIOT CXEMY
JBUKEHHST PEXKYIIEr0 MHCTpyMEHTa. B kapTe Hamaaku JOHKHBI COAEPKATHCS BCE
CBEJICHUSI HEOOXOJIUMBIC JJIsl HaJlaJKU CTaHKa Ha KOHKpeTHYyIo omeparuto. [lo
KapTe MPOU3BOAUTCS YCTAHOBKA 3arOTOBKHM HA CTAHKE M PEXKYIIUX MHCTPYMEHTOB
B PE31I0BOM T'OJIOBKE MJIM B Mara3uHe 3aKperuieHne 0JOKOB KOPPEKITUHU TOJIOKEHHUE
MHCTPYMEHTOB, YCTAHABIIMBACTCS MOPSAOK CMEHbI MHCTPYMEHTOB M W3MEHEHUS
MOJIOKEHUST 3aroToBokK. Kapra Hamagkd cOCTOMT 3 rpaduvyecKodl dYacTh u
TaOJIUIIBI.

B Tekcre  comepaHMsS TEXHOJOTHMYECKUX OINEpalUyd ISl 3alucu
TEXHOJIOTUYECKUX IIEPEXOJ0B IPUMEHSIOT CIEAYIOIINE KIIOUEBBIE CIIOBA:
BaJIbIIEBATh, BPE3aThCs, TAITOBATh, IPAaBUPOBATh, JTIOBECTH, JOJIOUThH, 3aKPYTJIUTh,
3aTOYWTh, 3aThUIOBaTh, 3CHKEPOBaTh, HABUTh, Hape3aTh, OOKaTaTh, OTPE3aTh,
MojJpe3aTh, IOJUPOBATh, NPUTUPATH, NPOTSAHYTh, PAa3BEPHYTh, PA3BAIbIIECBATH,
packaTtaTh, pacCBEpPJIUTh, PACTOYUTh, CBEPJIUTh, CTPOraTh, CynepUHUIINPOBATD,
TOYUTh, XOHUHIOBaTh, IIIEBUHIOBaTh, NUIU(POBATh, IIEKOBAaTh, IIEHTPOBATH,
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bpe3epoBaTh, BBIBEPUTD, 3aKpEIUTh, HaCTPOUTb, NIepEyCTaHOBUTb;
MEePEyCTAHOBUTh M 3aKPENUTh; IE€PEYCTAHOBUTh, BHIBEPUTh U 3AKPEIUTH;
NEPEMECTUTh, TMOJOTHATH, IPOBEPUTh, CMa3aTh, YCTAHOBUThb; YCTAaHOBHUTb M
BBIBEPUTH; YCTAHOBUTD U 3aKPEMUTh; YCTAHOBUTD, BRIBEPUTH U 3aKPEIUTh.

BaxxHbIM BOIIPOCOM SIBJIIETCS NMPOCTAHOBKA IMPEAEIIbHBIX OTKJIOHEHUN Ha
onepanuoHHble pa3Mmepbl. [lo 3TOMy NpH3HAKYy KOHCTPYKTHBHBIE 3JIEMEHTHI
KJIACCU(PUIMPYIOTCS Ha TpU TPYIIBL: Bajbl, OTBEPCTUSA, DOJIEMEHTHI, HE
OTHOCSIIUECS K BaJlaM U OTBEpCTHUsIM (puc.9).

Pasmepsr Basion

Pasmepsr oTBepcTHii
/

PaSMepIJI, HE OTHOCAIIHECS K OTBEPCTUSM U BajlamM
N 4 N E] Q
~ N

Puc.9. Knaccudukaius KOHCTPYKTUBHBIX DJIEMEHTOB JI€TaIeH

JIns  onmepanMoOHHBIX pa3MEpOB BaJOB M OTBEPCTUN MpEleSIbHbIC
OTKJIOHEHUsI MPUHATO HA3HA4YaTh IO KBAJIUTETAM OJHOCTOPOHHUMHU - «B TEJIO»
Martepuasa (i BaJioB - OT HYJISl B MUHYC, JIJIi OTBEPCTUH OT HyJs B muitoc). s
pa3MEpoOB HJIEMEHTOB, HE OTHOCSIIMXCS K BajlaM M OTBEPCTHUSIM, Ha3HAYAIOTCS
CUMMETpPUUYHbIC TIpeAebHbIE OTKJIOHEHHS MO KjaccaM TOYHOCTH, Kak Oosee
MPOCTHIC JIJIs1 UCTIOJI30BAHUS M UBMEPEHUST YHUBEPCATBHBIMU cpeacTBaMu. K atum
KOHCTPYKTUBHBIM 2JIEMEHTaM OTHOCSTCS YCTYIbl, TJIYOUHBI OTBEPCTUM, BBICOTHI
BBICTYIIOB, PACCTOSIHUE MEXIY OCSIMU OTBEPCTHUH WM IIJIOCKOCTSIMH CUMMETPUH,
pa3Mephbl, OMNpEeAeSIOININE PACHOJIOKEHHE OCed WM IJIOCKOCTEH CHUMMETpUu
AJIEMEHTOB (OTBEPCTH, Ma30B, BHICTYIOB). OTHAKO B 3aBUCUIMOCTH OT TPeOOBaHUM
KOHCTPYKIIMU WJIM PAllMOHATIBHOW TEXHOJOTHH BO3MOXKHO M MHOE PACIOIO0KEHUE
noist jpomycka. Ilo TakoMy »ke NpPUHIMIY Kak JJisl ONEPAlMOHHBIX pa3MEpoB
Ha3HAYalOT HEyKa3aHHbIE MPE/IeNIbHbIE OTKIOHEHUS! KOHCTPYKTHMBHBIX Pa3MEpOB.
Heyka3annbie npeesibHbIe OTKIOHEHUS! HE YKa3bIBAIOTCSI HEIIOCPEACTBEHHO MOCIIE
HOMHUHAJIBHBIX Pa3MEpPOB, a OTOBAPWBAIOTCS OOIIEH 3amMUChI0 B TEXHUYECKUX
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TpeOOBaHUSIX U MpaBuia WX HazHadeHus ycraHoBieHsl ['OCT 25670-83, 'OCT
25346-89, 'OCT 25348-82 [4 ,8, 11].

JIns  nmanpHEWIIEero W3y4eHWs BOIPOCA O TMPOCTAHOBKE Pa3MEpPOB
pacCMOTPUM OTKJIOHEHHS W JIONyCKW pacnonoxenus nosepxHocteil (I'OCT
24642-81). OTKIIOHEHHEM PAaCIOJIOKECHHSI HA3bIBACTCS OTKJIOHEHHE PEaThbHOTO
(IECTBUTENIBHOIO) PACHOJIOKEHHS AJIEMEHTa (OBEPXHOCTH, OCU MJIM IJIOCKOCTH
CUMMETPUHM) OT HOMHHAJIBHOTO paclojiokeHus. JJi1 OUEHKHM TOYHOCTH
pacroJioKeHus1 MOBEPXHOCTEH, Kak MpaBuio, Ha3HavaroT 0asbl. baza ompexaenser
NPUBS3KY JIeTal K TUIOCKOCTH WJIM OCH KOOPAMHAT, OTHOCHUTEIBHO KOTOPOM
3aJ1al0TCsl  JIONYCKA  PACIHOJIOKEHUST WIM  OMNpPEACNIAeTCsl  PaCIOOKEHUE
HOpPMHUpYEMOTO 3JieMeHTa. ba3oii MoxkeT ObITh TOBEPXHOCTh (HaAmpUMep,
IJIOCKOCTh) €€ oOpasyromias WM Toyka (Hampumep, BEpIIMHA KOHYyca, LEHTP
cdepsl), Ui MOBEPXHOCTHU BpallleHus1 0a30i sBISETCS €€ OCh.

JIOIyCKOM ~ pacrnoyIOKEHUs Ha3bIBAETCS  MpENei, OrPAaHUYMBAIOIINMA
JIOITyCKa€MO€ 3HAUYECHUE OTKJIOHEHUSA pACHOJIOKEHHBIX NOBepxHOCTEW. Jliid
IJIOCKOCTH, CHMMETPUYHOCTH, MEPECEYEHUs] OCe M MO3UIMOHHOIO JOMyCKa
JIOMYCK PACMOJIOKEHUSI MOXET OBbITh 3a/laH B PaJUyCHOM U JUaMETPaJIbHOM
BBIPAKEHUSX.

OTKJIOHEHUSI PACIOJIOKEHUSI TOBEPXHOCTEW U OTKJIOHEHHSI pPa3MEPOB
(InaMeTpoB, MIMPUHBI U T.N.) 3JIEMEHTOB JAETaJed B 3aBUCUMOCTH OT YCJIOBHI
cOOpKU 1 pabOTHI U3ICIUNA MOTYT MPOSBISATHCA KaK COBMECTHO, TaK M HE3aBUCUMO
JIpYr OT Apyra. YCTAaHOBJIEHBI MOHSTHUS O 3aBUCHUMBIX M HE3aBHUCUMBIX JOMYCKaX
pacniosiokeHusi. He3aBUCHMBIM Ha3bIBaeTCsl JOIYCK PACIIOJIOKEHHUS, YUCIOBOE
3HAYEHHE KOTOPOI0, TOCTOSIHHO VISl BCEM COBOKYIHOCTH JETAJIEH, N3TOTOBIISIEMBIX
10 JAHHOMY YEpTEXKYy U HE 3aBUCUT OT JEHCTBUTEIBHOIO pa3Mepa HOPMHUPYEMOTO
win 0a30BOro 3JEMEHTAa. 3aBUCHMBIM Ha3bIBAETCS JOMYCK PaCHOJIOKEHUS,
YUCJIOBOE 3HAYEHUE KOTOPOro TEPEMEHHO Uil  pa3IMyHbIX  JIeTaJeH,
U3rOTOBIIIEMBIX O JTAHHOMY YEPTEKY M 3aBUCUT OT JEHCTBUTEIBHBIX Pa3MEpOB
HOPMHPYEMOTO WJIA 0230BOT0 3J1I€MEHTOB.

B ueprexxax 3aBUCHMMBIM JONYCK 3a/Jae€TCsl CBOMM MHUHUMAaJIbHBIM
3HAYEHUEM, KOTOPOE JOIMYCKAETCS MPEBBIIATh HA BEIUYHHY, COOTBETCTBYIOLLYIO
OTKJIOHEHUIO JIEWCTBUTENIBHOIO pa3Mepa  JeTalld OT MPOXOJHOro MHpejesna
(HanOonbIIero MpeneabHOr0 pa3Mepa Bajla WM HAMMEHBIIEro MPeaeabHOro
pazmepa OTBEPCTHS):

T3aB:Tmin+T)10m

re Tmin - MUHUMAJbHAS YacTh JIOMTyCKa, yKa3bIBaeMas B 4epTexax
(mocTosiHHAs 17151 BCEX JeTalieil);

T'yon - TONIOJIHATEIILHOE 3HAYEHUE JOIYCKa, 3aBUCSIIEE OT AEHCTBUTEIBHBIX
pa3MepoB pacCMaTPHUBAEMBIX JIEMEHTOB (IIEPEMEHHAs YacTh JIOITyCKa).

Kak mnpaBuio, 3aBUCHMBIE JOMYCKHM PEKOMEH]IYETCS Ha3HayaTh JJIs TeX
AIIEMEHTOB  JeTaliei, K KOTOPbIM MPEABSBISAIOTCA TOJBKO  TpeOOBaHUS
COOMPaEeMOCTH B COEAMHEHUSX C TapaHTUPOBAHHBIM 3a30poM. B 3Tux ciyyasx
JOMMYCKH  pACIOJOKEHUsS  PACCUUTBHIBAIOT HMCXOAS U3  TapaHTHPOBAHHOIO
(HauMeHbIIero) 3azopa. Eciu 3ToT 3a30p dakTudyecku OyAeT yBeludeH (4To u
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IPOMUCXOOUT IIPU OTKJIOHEHHWAX JEHCTBUTENBHBIX PAa3MEPOB  CONPATAEMbIX
3J€MEHTOB OT IIPOXOJHOrO Mpesena), TO CTAHOBHUTCS JOINYCTUMBIM U
COOTBETCTBEHHO yBEIMYCHHOE OTKIOHEHHE PACIONOKEHHS, Ppa3pelIaeMoe
3aBUCUMBIM  JOMyCKOM. IlpuMepsl  Ha3HaYeHHs  3aBUCHMBIX  JIOIyCKOB
PACIOIOKEHHS: JIOMYCKH PACIIOIOKEHUS CKBO3HBIX OTBEPCTHI MO KpeHesKHbIe
JeTany; JOIMyCKH COOCHOCTH CTYNEHYaThIX BaJlOB U BTYJIOK, COOMPAEMBIX C
3a30pOM; JIONYCKH HEPHEeHIUKYIAPHOCTH OCeil OTBEpCTHH IOJ  3arlyIIKH,
CTAaKaHBI, KPBILIKH.

3aBUCUMBIE JOMYCKU PACIIONIOKEHHUS 50JIee SKOHOMHYHEL, H0O IO3BOJISIOT
YBEIMYUBATh JCHCTBUTEIBHBIE JOMYCKH PACIONOKEHHUs, NAIOT BO3MOKHOCTb
KOHTPOJIMPOBATh JCTAIU C IOMONIBbIO KOMILIEKTHBIX KaIMOPOB pPaCIOIOKECHHS
(1IpH 5TOM KaIMOphI PACIIMPAIOT JOITYCK Ha BENUYHHY T son.)

Ha puc.10 nokasaHa eTaib ¢ OTBEPCTHAMH Pa3HBIX pasmepoB P25H8100%3
u @15H810027, D25 [80.033

®15H8 007

Puc.10. JleTanb ¢ COOCHBIMHA OTBEPCTHUSIMU

JlomycTuMm, 4TO, MCXOAsd M3 HAWMEHBIIMX 3a30POB B COCIWHEHHU, Ha
OTKJIOHEHHWE OT COOCHOCTH pa3MepoB YycraHoBieH jgomyck 0,05 mm. Ilpu
BBITIOJTHEHUH OTBEPCTUM C HAMOOJBITUMHU TpeaeabHbIMU pa3mepamu (25,033 u
15,027) cymMapHbIil 3a30p B CONPSIKEHUU C KOHTP JETAbI0 YBEIMYUBACTCS B
CpaBHEHHHM C MHUHUMAaJbHbIM 3HaueHueM Ha BennuuHy 0,06 mm (0,033+0,027). B
ATOM CJy4ae MOXET OBITh JOMyIleHA JOMOJIHUTENbHAS YacTh JOIMyCKa Ha
OTKJIOHEHUSI OT COOCHOCTH, paBHasl MOJIOBUHE YBEIIMUYEHHOTO 3a30pa, T.€. 0,03 MM,
U JIOMyCTUMOE OTKJIOHeHHE oT coocHocTu coctaBuT 0,08 mm (0,05+0,03). Takum
00pa3oM, OTKJIOHEHUSI OT COOCHOCTH PACIIUPUIIOCH, HO COOMPAEMOCTh JieTaliel He
HapyIIaeTcsl.

OnHuM W3 BUJIOB OTKJIIOHEHUM M JIOMYCKOB PACIOJIOKECHHUS SIBIISICTCS
MO3UIIMOHHOE OTKJIOHeHWE W mo3ulimoHHbIM gonyck. B I'OCT 10356-63, I'OCT
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2308-68 TMOHATHIO TMO3WIMOHHOTO OTKJIOHEHHUS COOTBETCTBOBAJI TEPMHH
«CMEIIEHUE OCU OT HOMHUHAJIBHOTO PACTIONOKEHUS.

[To3ummoHHOE OTKJIOHEHUE (CMEIICHHE OT HOMHHAIBHOTO PACIOIOKCHIS)
— HauOOJIBIIIEE PACCTOSIHUE MEKTY PEaTbHBIM PACIIONOKEHNEM dJIeMEHTa (€T0 OCH,
IIEHTPa WM IUIOCKOCTH CHUMMETPHH) M €ro HOMHHAJIBHBIM PACIIOJIOKEHUEM B
npebaenax HOPMUPYEMOTO yd4acTka. Pa3iuvaroT MO3WIMOHHBIE JOMYCKH OCH,
NPSMOM, TOYKH, TIUIOCKOCTH CHMMETPHH B paguyCHOM U JHAMETPATHLHOM
BeIpakeHusx. [loaToMy, Hampumep, MO3UIIMOHHBIN JOMYCK OcHU (MpsSAMOM) B
MIPOCTPAHCTBE - ATO 00JIaCTh B MPOCTPAHCTBE, OrpaHUYCHHAS [IJIMHIPOM.

TodHOCTH pPacHoJIOKEHUsI IJIEMEHTOB, 3aJJaHHOTO IIPOCTaBJIEHHBIMU Ha
yepTekax  JUHEHMHBIMH W YIJIOBBIMH  KOOPAMHHUPYIOIIUMH  pasMepamMu
HOPMUPYIOTCS IBYMsI CIIOCOOaMM:

1. YkazanueM npeaeabHbIX OTKIOHCHUH KOOPAMHUPYIOIIUX pa3MepoB;

2. YkazaHWEM IO3MIIMOHHOTO JOMYyCKa dJeMeHTa (€ro OCH, IIOCKOCTH
CUMMETPHH).

HopmupoBanue MO3UIIMOHHBIX OTKJIOHCHHUH MPEIOIaraeT, 9YTo YepTEHKOM
OTIPEICICHO K KaKWM D3JIEMEHTaM OTHOCHTCS TIO3UITMOHHBIA JOMYCK M KaKUMH
pa3sMepaMy  OTpENEsIeTCS HOMHHAJIBHOE  pAaCIoioKeHHe, OT KOTOpPOTO
OTCUUTHIBACTCS TO3WIIMOHHOE OTKIOHEHHWE. Takue pa3Mepbl YKa3bIBAIOTCS Ha
KOHCTPYKTOPCKHX 4YepTe)aX HOMHHAIBHBIMA 3HAYEHUSIMH O€3 MpeaeTbHBIX
OTKJIOHEHHUH 1 3aKJIIOYAOTCS B IPSAMOYTOJIbHBIC PAMKH.

Mexay oboumu criocobamMu HOPMHUPOBAHHUS CYIIECTBYET B3aMMOCBSI3b.
[To3uimoHHbIE  JOMYCKH  OOECIEUHMBAIOT  KOMILIEKCHOE  HOPMHpPOBaHHUE
PACIIOJIOKEHHUST DJIEMEHTOB, TaK KakK TI03BOJISIOT OrPAaHUYUTh OTKJIOHCHUS
PACIIOJIOKEHHS KaXKJIOr0 M3 DJIEMEHTOB, KakK OT 00Imie 0a3bl - HOMHHAJIBLHOTO
PACIIOJIOKEHHMS, TaK U B JIFOOOM M3 HampapieHuH. [10 OTHOIIEHHIO K MTO3UITMOHHBIM
JOTyCKaM TIpeJIeTbHbIC OTKJIOHCHHS KOOPAMHUPYIOIIUX pPa3MEPOB  SBISIFOTCS
[MODJIEMEHTHBIMH  OTKJIOHEHHSIMHU, OTPAaHUYHMBAIONIUMUA  OTKJIOHCHHS B
KOOPJIMHATHBIX HAIMPaBICHUSAX M OTIACIBHO I KaXKIOW TMaphl 3JIEMEHTOB,
CBSI3aHHBIX COOTBETCTBYIOIINM KOOPAMHHUPYIOIIUM Pa3MEpPOM.

[To3unmoHHBIE TOMYCKHA YIPOIIAIOT aHAIN3 B3aMMO3aMEHSIEMOCTH, pacyeT
JIOMYCKOB M MPOCTAaHOBKY MX B uepTexkax. OHU oOecrneunBaroT Oosee MHUpPOKUE
TIOJISL IOITYCKOB PACITOJIOKEHUS, YeM SKBUBAJICHTHBIC UM TIPEACIbHBIEC OTKIOHCHHSI
KOOPAUMHUPYIONIUX pa3MepoB. MeToa MO3UIMOHHBIX JIOIMYCKOB MOXET OBITh
WCIIOJIB30BaH MPH JIOOBIX METOJAaX M3TOTOBJCHUS W KOHTPOJISI, NP Ha3HAYCHUU
KaK 3aBUCHUMBIX, TaK W HE3aBHCHMBIX JIOMYCKOB pacmoyioxkeHus. Ho B mepByro
ouepe/ib €ro MPEeuMYyIINecTBa MPOSBIISIIOTCS MPY Ha3HAYCHUH 3aBHCUMBIX JIOTTYCKOB
JUIS  JeTajed, B KOTOPHIX HE0OXOAMMO O0O0ECIeYUTh TOYHOCTh B3aUMHOIO
pacmoyio)keHus: 0oJiee YeM JBYX DJIEMEHTOB, OOBEIWHEHHBIX OOIUMU
TOYHOCTHBIMU TpeOOBaHUSIMU, HAIPUMEP, TPEOOBaHHUEM COOMPAEMOCTH C MApPHOU
JETaTbI0 OJHOBPEMEHHO TIO0 HECKOJIBKHUM COTpSATAeMbIM 3jeMeHTaM. Yare Bcero
METO/I MTO3UIIMOHHBIX JOMYCKOB MPUMEHSCTCS JJIT HOPMHPOBAHUS PACIIOIONKCHUS
oceil oTBepCcTUi Mo KpemnexHbie neraan. OH MOKeT ObITh IPHUMEHEH TaKKe IS
HOPMHPOBAHUS TOYHOCTH JICJICHUS IIIKaJ, PACIOJOKECHHUS pabO4YuX 3JICMEHTOB
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LITAMIIOB, KOHIYKTOPOB U APYIOM TEXHOJIOTMYECKON OCHACTKH, PACIOJIOKEHHE
U3MEPUTEITHHBIX AJIEMEHTOB KOMIUIEKTHBIX KaJIMOPOB U T.J.

[IpuMepsb! yKa3aHus 3aBUCUMBIX JIOITyCKOB

Blongls] [Blwe[@ Gz 10
D @0.0Z@A@‘ D002 @ W

2 0 A

(M - o3HauaeT 3aBUCHMBII TOMYCK PACHOIOKEHHUS U (OPMBI.

P - 3Hax NO3UIMOHHOIO OTKIOHEHHS.

a - 3aBUCHUMBIM JOMYCK CBSI3aH C JICCTBUTEIbHBIMU pa3MEpamMu
paccmatpuBaeMoro s1ementa; (M cTOMT 1mociIe YiCIoBOro 3HaYeH s JO0ITyCKa.

0, 6 - 3aBUCUMBII JOIYCK CBSI3aH C JICHCTBUTENBbHBIMU pa3MEpamMu
6azosoro snementa. 6 M mocie OyKBEHHOro 0003HaueHus 0asbl, B -@gnpn
OTCYTCTBUSA OyKBEHHOI0 0003HAUECHHMS Oa3bl.

2, 0 — 3aBUCUMBIM [JOMYyCK CBsI3aH C JCUCTBUTEIBHBIMU pa3MepaMu
paccMaTpuBaeMoro 1 6a30BOro 3JIE€MEHTOB.

Ecnu gomyck pacrnonioskeHust win (GopMbl HE yKa3aH KakK 3aBUCHUMOM, TO
€ro CYUTAKOT HE3aBUCUMBIM.

PaccMOTpUM JOIyCKHM pacIiONOKEHUsT OCEH  OTBEPCTHM MOJ KPEIEKHBIE
JETaJH.

CoenuHenue [ByX JeTajeil C TIOMOIIBIO KPEINEKHBIX 3JIEMEHTOB
No/Ipa3eNstoTcs Ha ABa Tuna: Tun A u tun B. IIpu coenunenue tuna A (pucyHOK
11) B coemunsiemMbix aetanax (1,2) mpeaycMOTpEHbI CKBO3HBIE OTBEPCTHS IO
IPOXOJ] KPEMEKHOW JeTald ¢ TapaHTUPOBAaHHBIM 3a30poM S (O0NTOBBIE,
3aKJICTIOYHBIE COCTUHECHUS).

A
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Puc.11. Coennnenne tuna A
a — HOMHHAJILHOE TIOJIO’KEHHE;
0 — npenenbHOE (KpaifHee) MOJI0KEHUE.

[Ipu coenunenue tuna B (puc 12) ckBO3HBIE OTBEPCTUSA MOJ MPOXOJ]
KPENEXHOU AETaln IPEAYCMOTPEHBI TOJIBKO B OJHOW U3 COEAUHSIEMBIX JIETAINH, a
B JIpyrOM JeTaqu WMEIOTCS WIA PE3bOOBBIE OTBEPCTUS WM OTBEPCTHS
00eCIeunBarOIINI HATST.
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NPEIbIBISAIOT TPEOOBAHUSI MTOJIHBIE B3aUMO3aMEHAEMOCTH.

B Tex cmywasx, korga K JeTansM HE MPeabsABISIOTCA TpeOOBaHUSA
B3aMMO3aMEHAEMOCTH, WX  COOMpauMOCTb  JOIyCKaeTcss  oOecleynBaTh
pa3IMYHBIMH CIIOCO0aMU COBMECTHOW 0O0pabOTKM B TMapHBIX COEAUHSIEMBIX
JIeTaNsAX HallpuMep, KOTJa CBEpJICHHE OTBEPCTHI MPOU3BOIUTCS CHayaia B OJHOU
JIeTalld, UCTIOIb3yeMOM 3aTeM B KaueCTBE KOHAYKTOpa JJIs CBEPJICHUS OTBEPCTUH B
IIAPHOM JIETAIIH.

B oTux ciydasx Ha3HayaloT MpeJesibHbIe OTKJIOHEHHS Ha pa3MepBhl,
KOOPAMHUPYIOIINE OCH OTBEPCTUIl B OJHOM W3 COIpsraeMbIX jaeraneil, Oosee
ynoOHOM Il pa3MeTKH, HallpuMep B JeTalH, UMeEroIeil MeHblryo maccy. [lpu
3TOM HUCXOAAT M3 DKOHOMHYECKOW TOYHOCTH O0OpabOTKM ¥ Ha3HAYaloT
CUMMETPUYHBIE TpEJeNIbHbIE OTKJIOHEHHs 110 KBaJUTETaM WM IO KjaccaM
TOYHOCTH.

Ha puc.11.a. mokazano HOMHUHAJIIBHOE pPACIIOJOKECHUE BEPXHEH, HUKHEU
neranei u 60aToB. L-koopauHupytomumii pazMep. AHaJIM3 HEOOXOIUMO BECTH TIO
MUHUMAaIbHOMY (TapaHTHpoBaHHOMY) 3aszopy S™", u6o pacyersl mo SM"

00eCIeYnBaloT B3auMO3aMeHaeMocTh. 3a3op S™" umeer mecto npu Do=D ™"

omsg'!
—_ max
d 6oma=dg.r, - [lasiee BeIOMpaeM 3a30pbl MEXIY KKIBIM OOJITOM U OTBEPCTHEM IO

TeX Mop, Moka npoxoauT 00aT (puc.11.6). OcyiiecTBisgeM 3TO 3a CUET CMEIICHUS
OCEl OTBEPCTUM BEPXHEHM W HWIKHEW JeTajed B pas3Hble CTOPOHBL. B KpaliHem

NOJOXKEHUH ocu orBepctuii D' cMelleHbl B pPaJUyCHOM BBIDAKCHHUU Ha

A=SM"/2. Toraa ans coeMHEHHs TUNA A TIO3UIMOHHBIN JOMYCK OCH OTBEPCTHS B
JMaMeTpaabHOM BBIPaKEHHHU paBeH 7= 2A =SMn,

Kpome cmemennss ocu OTBEpCTUS OT  HOMHHAJIBHOTO TOJIOKEHHMS
CYLIECTBYIOT WU JpPyTrH€ MOTPEIIHOCTH, BIMSIOUIME Ha MPOXOXACHHE OoaTa B
OTBEPCTHA:

a) OTKJIOHEHHE OT MEPHEHIUKYISIPHOCTH OCH OTBEPCTUM K OIMNOPHOU
IJIOCKOCTH B O0OMX COEIMHAEMBIX JeTalsiX (YUYUTBHIBAETCS B T€X CIyyasx, Korja
IpU COENMHEHHUH JAeTalled HeoOXOIUMO OOECHEeYMTh IJIOTHOE CONMPUKOCHOBEHHE
10 OMOPHBIM IIOCKOCTSIM, & OTKJIOHEHHE OT MEPIEHANKYISIPHOCTH HE BKIKOYEHO B
MO3ULIMOHHBIN T0NYCK);

0) OTKJIOHEHHE OT COOCHOCTH CTYNEHEH KPEeneXKHOW AeTalld yUYUThIBACTCS
B TEX ClIy4asix, KOTJa KpenexHas AeTalb CTyIEeH4Yaras, HalpuMep, HECOOCHOCTh
pe3b00BOI W TJIAJKOM YacTH CTEp>KHS BUHTOB M mimuiiek. Kpome Toro, moxker
OBITh OCTaBJCHA YaCTh MHUHHUMAJIBHOTO 3a30pa JJIsi MOCIEAYIOMECH PEeryIMpOBKH
B3aMMHOTI'O PAcIoNOKeHUs JeTaseil umm as obneryenus coopku torgaa 7 =kS™" =
Sp,

rze Sy — pacueTHsIH 3a30p,

K — KO3 GHUIMEHT UCTIONB30BAHUS 3a30pa ISl KOMITEHCAIIMA OTKJIOHCHHUS
pacnojoxenusi oceit npuauMarotr k=0,8-1,0 misa coeauHeHMid, HE TpPeOYIOIIUX
peryJIMpOBKH B3aUMHOTO pacronoxxkenus aeranei; k=0,6 - mans coenuHeHui, B
KOTOpPBIX TpeOyeTcsl peryJMpoBKa B3aMMHOIO pPACIHOJIOKEHHUS — JAeTalleld Mpu

cOopke.
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B coenunenun tina B npu cMemeHun ocer OTBEPCTUNM BEPXHEU U HUKHEN
JeTaneil B pasHbIE CTOPOHBI CMEINAIOTCA M BUHTHI, mostomy A= S™"4. Torpa
MO3UIIMOHHBIM JTOMYCK OCHU OTBEPCTUS B JAMAMETPAIbHOM BBIPAKCHUU PABEH
T=2A=0,5-S™". Eciu y4ecThb apyrue norpemsoctu, To T=0,5-kS™"= 0,5-Sp.

IIpenenpHble OTKJIOHEHHS KOOPAUHUPYIOIIMX Pa3sMEPOB  OIMPEHEISAIOT
MCXOJ W3 COOTBETCTBYIONIIErO IMO3WLIHMOHHOTO JOIyCKa ocell orBepcthil. Jlis
ATOTO MPOU3BOJUTCS TE€OMETPUYECKOE PA3JIOKEHUE IMO3ULHMOHHOIO JIOIyCKa Ha
KOOpJMHaTHbIE cocTaBiiiomue: Ty, Ty B mpsMoyroyibHbIX KoopauHarax (pucl3,a)
u TR, To B mONsIpHBIX KOOpAuHaTaxX (pucl3,0).

"~ |

a 0
Puc.13. I'eomeTpruueckoe pa3iaokeHUE TEOMETPUUECKOTO JOMYCKa
a — TPSIMOYTOJIbHbIE KOOPIUHATHI,
0 — ToJIApHBIE KOOPAMHATHI

CooTtHomeHus MCKOAY KOOPAWMHATHBIMU COCTABJIAIOIMMMHA W ITO3UIIUOHHBIM

JOIIYCKOM CICAYIOIIHE:
2
JT2+T! =T, [T+ R, =T,
3400

3neck R, Tr, T - B MM; T - B MUH.

3a ocHOBYy Oepercs pasloKeHWE, KOTJa TMPHUHATHI OJWHAKOBBIC
OTKJIOHCHHUS OCH B 000MX KOOPAMHATHBIX HAIIPABJICHHIX, B 3TOM CIIydac KPyroBoe
MoJIe JIOMyCKa 3aMEHSIeTCS BIUCAaHHBIM B HETO0 KBaJpaTHBIM TIOJIEM B
MPSIMOYTOJILHOM CHCTEME KOOpJIMHAT, a B CHCTEME IOJISIPHBIX KOOpPJWHAT
NPUOIMKEHHO KBaJpaTHBIM mojieM. Torma o0e KOOpJAMHATHBIC COCTaBIISIFOIINC
MO3UIIMOHHOTO JIOMyCKa OYIyT OJJMHAKOBHI U OYJIET CIPaBEIIINBO:

R

T.=T, ~07T; T, =T, ~0.7T
’ 3440

Ha sToT ciyuaii B cipaBouHol nureparype [4, 11] npuBoasTcst JaHHbIE IO
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epexony €  MO3UIMOHHBIX  JIONMYCKOB  HA  NPEACNbHBIE  OTKIOHEHUS
KOOPJWHUPYIOIIUX PAa3MEPOB [JIsI  PA3JIMYHOTO XapakTepa PpPaCHONOKEHUSA
orBepcTuid. Paccmotpum npumep. OnpeaennTs A0MYCKU PacloJIOkKEHUs ocer 4-x
otrBepctuii oA 6ontel M12-6gx60,58 TOCT 7798-70 (puc.14a).

401B.O13H12(*018) 50+0.4
D0.6

s
w1/

s
v/

50
50+0.4 @

o @ & D

4otB.¢p13H12(*018)

a 0
Puc.14. Pacnionoxenue oceil 4-x 0OTBepCTUH 101 OOJITHI
a — KOHCTPYKTOPCKUN JTOKYMEHT;

0 — TEXHOJIOTUYECKUNA TOKYMEHT

VY nan"oro 60JiTa HOMUHAJIBHBIE Pa3MeEpPhl TIAIKOW U Pe3bOOBOM yHacTe
paBHbIL, OTKIOHEHUA «B Teno». CormacHo ['OCT 11284-75 «/InameTpbl CKBO3HBIX
OTBEPCTUNA TOJ KpEMEeXHble JETald W COOTBETCTBYIOIIME MM HAMMEHbIIHE
rapaHTUPOBAHHEIE 3a30pbl» Auamerp orsepctuit D=13H12"%18 torma S™M"=1mm.
MMeeM coeMHEHUE TUNA A, 3HAYUT MO3UMLIMOHHBIA momyck T = S,=kS™". Bepy
k=0,6 nmnst coemuHEHWE, B KOTOPHIX TpeOyeTcss peryiupoBKa B3aHMMHOIO
pacnionoxenust geraneii npu coopke. Torma T= Sp=kS™M"=0,6-1=0,6MM - ecTb
MUHUMAJIbHOE 3HAY€HUE 3aBHCHUMOrO JIONMYCKAa, YKa3bIBAEMOI'O Ha YepTexe.
Pacuetnoe 3Hauenue T comocraBisem ¢ TabauusabM [4,11]. B manHom npumepe
OHM paBHbl. [lO3UIIMOHHBIE JOMYCKM YKa3bIBAIOTCS HA KOHCTPYKTOPCKUX
JIOKyMEHTaX, Ha KOTOPBIX TaKXe€ YKa3bIBAIOTCS KOOPJAUWHUPYIOIIME pa3Mepbl
HOMUHAIBHBIMA 3HAYCHHUSMU B TIPSMOYTOJBHBIX paMKax 0e3 mpeneabHbIX
OTKJIOHEHUH [pucl4,a].

- 03HA4YaeT 3aBUCHUMBIN JOMYCK,

P - nosummonnoe orknonenwue.

IIpenenbHbIE OTKIOHEHHUS KOOPIMHUPYIOIIMX Pa3sMEPOB MPOCTABISIOT B
TEXHUYECKON JOKYMEHTAlMH, T.€. Ha ONEPAlMOHHBIX 3CKu3ax. Onpenenum 3Ta
OTKJIOHEHHSI.

T.=T7,=0.7T=0.7-0.6=0.42.

69



Tak kak 1npenenbHbIE OTKJIOHEHUS KOOPAMHMPYIOIIMX — Pa3MEPOB
OTIPEAETSAIOTCA TMO3UIIMOHHBIMA OTKJIOHEHHUSIMH JIBYX OTBEPCTHl, TO OTKJIOHEHHUS
KoopauHupyronmx pasmepos +0,42.Tabauunsie +0,40. Torna KooOpAMHUPYIOLINE
pa3mMepsl paBHbI 5@.4 M.

Pacnonoxenne orBepctuil noj kpenexueie Aetand no 'OCT 2.308-79 u
I'OCT 2.397-68 pa3geneHo Ha OAUHHAALATHL BUIOB. PaccMoTpum U
pOaHAIU3UPYEM HEKOTOPbIE U3 HUX.

XapakTepuCTUKa pacloyIOKEeHUs: TpU U 00Jiee OTBEPCTHSI PACOIOKEHBI B
OJIUH psJi, cOopouHas 6aza oTCyTCTBYeT (puc.15)

[Tpu HOpMHPOBAHUM MO3ULIMOHHBIX OTKJIIOHEHUH UMEEM CIIEAYIOLINI 3CKU3
(KOHCTPYKTOPCKHUM TOKYMEHT):

401B.D...

Do)
L ____@__ AN O

L1

R ———
-L
. 2 S

Puc.15. PacnionoxkeHnne OTBEpCTHI IO KPETIEKHBIE JETAIH.
KoHCTpyKTOpCKUI JOKYMEHT

31ech KOOPAMHHUPYIOIINE pa3Mephl MPOCTABIEHBI KOOPANHATHBIM METOI0OM
(JteceHkoii), uOO B ATOM Ciy4yae IMOIPEIIHOCTh pa3Mepa, MOIYyYarolerocs
aBTOMATUYECKH, CKJIAJbIBACTCSI M3 CYMMBI HOTPEITHOCTH IBYX pasmepoB. [lpu
IPOCTAHOBKE € KOOPAMHUPYIOIIUMX pa3MEpOB IEMHBIM METOJIOM 3Ta CyMMa
CKJIa/bIBaeTCsl U3 morpemHocTed Bcex (N-1) pa3mepos, rae N-4UClIO OTBEPCTUM.
[TosTromy mnpu uymcie OTBepCTHl N>3 HE PEKOMEHAYETCS KOOPAMHHUPYIOIINE
pa3Mepsl 3a1aBaTh LIEMHBIM METOAO0M (LIETIOYKOM).
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IIpy HOPMHMpPOBAHMM MPEAECIABHBIX OTKIOHEHUN KOOPAMHHUPYIOIIHNX

pa3MEPOB UMEEM CIICTYIOIIUNA 3CKU3 (TEXHOJIOTUYECKUI JOKYMEHT) (puc.16).
A

401B. D...
— /

===~

Li+oL @

Lo+3L () i +3Ly

oy N

Puc.16. PacnionoxeHue oTBEpCTUI IO KPENEKHBIE JETAIH.
TexHOJIOrn4eCKUil JTOKYMEHT

OTkIIOHEHHE MEXIy OCSAMH IBYX JIOOBIX OTBepcTHH He Oonee =+ ol

(IOIyCK 3aBUCUMBIN).

OTkiOHEHHEe ocel OTBepCTHil OT MmIockoctu A He Oonee Jy (IOMyCK
3aBUCHUMBIN ).

[Ipu OAHOPSATHOM PACHOJOKEHHE OTBEPCTUM M OTCYTCTBHE COOPOUYHOM
0a3pl Hambosee 3(PGEKTUBHBIM CIIOCOOOM HOPMHPOBAHMUS KOOPIAUHUPYIOIIHUX
pa3MepoB SBJISETCS HOPMUPOBAHUE OTKIIOHEHUH MEXKIY OCSIMU JIFOOBIX (CMEKHBIX
U HECMEXHBIX) OTBEPCTHM B piany =*6Ly. 31echb +J6Ly - MaKCUMAaJIbHOE

OTKJIOHEHHE. DTUM 00eCneYrBaOTCs HAMOOIbIINE TEXHUYECKUE BO3MOKHOCTH, U
yMEHbIIaeTcss A0 Opaka. BBIIBUM CBSI3b MEXIY pPacUETHBIM MO3UIIMOHHBIM
OTKJIOHEHHEM T, U OTKJIOHEHMSAMH Ha KOOPAMHHUPYIOUIME pa3sMmepsl JLy,dL. Tak

KaK HOPMUPOBAHUE UJIET 1O Sy, TO Oy = Txp = Typ =0.7 -Tp , TOrzaa Tp =1.46L

o oL
T.x. +6LyecTb CyMMa OTKJIOHEHHII ABYX pa3MepoB, TO 5L=72, Tor/a

T, =2.85L.

XapakTepucTUKa pacIoOKEHUs: TPU U 0oJiee OTBEPCTHM PACIIOIO0KEHBI
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M0 OKPY>XKHOCTH, cOopoyHasi 0a3a otcyrcTByeT (pucl7). Ilpu HOpMHpOBaHUU
MO3UIIMOHHBIX OTKJIOHCHUH UMEEM CIICTYIOITHI ICKU3:

4o0tB.POHT

[Ipumeuanue. [pu
PaBHOMEPHOM
PACIIOJI0KEHUHN OCEN OTBEPCTUH I1O
OKPY>KHOCTH YTJIOBBIE Pa3Mephl HE
POCTABIIAOTCS
Puc.17. PacnionoxeHue oTBEpCTUI MO KPENEKHBIE JETAIH.
XapakTepucTUKa pacroyIoKEHUs: TpU U 00Jiee OTBEPCTHS PACIIONOKEHBI 110
OKPY>KHOCTH, cOOpoyHasi 6a3za oTcyTcTByeT. KOHCTpYKTOpPCKUI JOKYMEHT

JImd gaHHOTO BHJA PACMOJIOKEHHS PACCMOTPUM 3a/ady CIEAYIOIIETrO
conepxkanusi. OnpeAenuTh AOMYCKU PAaCHoJIOKEHHsT 4deTbipex oTrBepctuii ®IH7
o, BUHTEI MS. JIJIsi KOMIIEHCAIlUH CMEIIEHUS OCEH MOXKET OBITh HMCIIOIb30BaH
BECh rAPAaHTUPOBAHHBIN 3a30D.

TapantupoBanHblii  3az0p  S™M=D™ —d™ =9-8=1um. s
COENMHEHNH THMAa B pacyeTHbIM NO3WLMOHHBIA JONYCK B JIHAMETPAIbHOM
BBIPAXEHNN PAaBEH

7,=0,5KS™"=0,5.1-1=0,5Mm.

7,=0,5MM 1 IpOCTaBIEHO HA KOHCTPYKTOPCKOM 3CKH3€.

R
B MTOJISIPHBIX KOOpAMHATax T,=T, ——=0.7T, TOoraa

“ 3440
T1,=0,77,=0,7-0,5=0,35mM™m
Jns auamerpanpHOro pasmepa umeeM D50=+ O,@ M OTkIOHEHHS OT
LEHTPAJIBHOIO yIJla COOTBETCTBYIOIIEE T
B 0.7 T, -3440 0.7-05-3440 _

’ 50
R 25
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Torna onepanMoOHHbBIN ACKU3 UMEET cienyromuil Bug (pucly).

401B.09*+0015

OTKIIOHEHHE HEHTPAIBHOTO yIia
MEXAY OCSIMU JABYX JIOOBIX OTB. HE
6omnee + 50" (momyck 3aBHCUMBIiN)

Puc.18. PacnionoxkeHnne oTBEpCTHI IO KPETIEKHBIE JETAIH.
XapakTepucTruKa pacroIoKeHHs: TPU U 00Jiee OTBEPCTHS PACTIONOKEHBI 10
OKPY>KHOCTH, cOOpoUHasi 6a3a OTCyTCTBYET. TeXHOIOTUYECKUI TOKYMEHT

B Tex ciywasix, Korja B OJHY TpYNIy C OTBEPCTUSMHU MOJ KPEIEKHbIC
JIETAIN BXOJIUT IEHTPUPYIONIUI 3JIEMEHT (OTBEPCTHSI, BBICTYIIBI U T.I1.), JIJIST HETO
HA3HAYaKOT OTIEJIbHBIA MO3WIMOHHBIA JOMYCK 7o, KOTOPBIM ISl KaXJIOW W3
COEJIMHIEMBIX JICTAIUN PACCUNUTHIBACTCS IO (hopMyIie

To=0,5-Ko-S)™,

rae 1o - TO3WIMOHHBIA JIOYCK LEHTPUPYIOLIErO JJIEMEHTAa B
JMaMETPAJIbHOM BbIpakKeHUE (YyIABOCHHOE MPUAEIBHOE OTKIOHEHUE €ro OCH OT
LEHTPa OKPYKHOCTH LEHTPOB WJIM OCH CUMMETPUM TPYIIbl OTBEPCTHH MOJ
kpenexnble geramd: So™" -  HaMMeHBINMI TpeNeNbHBIA  3330p  MEXKIY
[EHTPHUPYIOIIMMHU JIEMEHTAMHU COSIUHIEMBIX AeTaneit; Ko — Kod(. ncronbp30BaHus
3azopa So™".  JlOmycKM  pAcIoOJOKEHHMs — LIEHTPUPYIOIIMX  SIEMEHTOB
COEIMHSIIOIINXCS 10 MTOCAJKE C 3a30POM, PEKOMEHAYETCSl Ha3HAYaTh 3aBUCUMBIMU.
Ecmu So™"=0 (mampumep, IEHTpHpOBaHUE MO CKoOJb3simieid nocaake) win Ko=0
(rapaHTUPOBAHHBIN 3a30p ABIACTCS (PYHKIMOHAIHHBIM MapaMeTPOM U HE MOXKET
OBITH ~ HUCIOJB30BaH  JJIi  KOMIIGHCAIIMM  TO3UIMOHHOTO  OTKJIOHEHUS
HEHTPUPYIOIIETO 3JIEMEHTA), TO HEHTPUPYIOUTUNA JIEMEHT J0HKEH ObITh MPUHST B
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KayecTBe Oa3bl IIprU HAa3HAYCHHUC JOITYCKOB PACIIOJIOKCHUSA ocen OTBepCTI/Iﬁ 1o,

KpENeXXHbIE 1eTaIH.
KOHCTPYKTOPCKASA YACTD ITPOEKTA

OCHOBHBIM COJZIep)KaHHUEM KOHCTPYKTOPCKOW YacTH  TPOEKTa SIBIISETCS
pacyeT W TMPOSKTUPOBAHWE CTAHOYHOTO TMPHUCIOCOOJICHUS WM KOHTPOJILHO-
U3MEPUTENILHOTO MPUCTIOCOOICHUS,

Bobibop, omnmcaHue KOHCTPYKIIMM M pacyeT »JIIEMEHTOB CTAaHOYHOTO
MPUCTIOCOOJICHUST TIPOU3BOAMUTCS ISl OAHOW M3 Olepanuid TEXHOJIOTHYECKOTOo
npoiiecca. Tak Kak THUIIOBOM KypCOBOM MPOEKT BBIMOJHSAETCA ISl CEPUIHOTO
MIPOU3BOJICTBA, TO U COOTBETCTBYIOIIUM JIOJKHO OBITH IPUCIIOCOOJICHUE.

[Ipuctymass K NPOEKTUPOBAHUIO, HEOOXOAMMO MPOAHATU3UPOBATH
UMEIOIINECS] ~ KOHCTPYKTHUBHBIE  MPHUCIOCOOJICHHsS, HAMETUTh MyTH  HUX
COBEPIIICHCTBOBAHMS WJIM 3aMEHBI HOBBIMU MPHUCIIOCOOICHUSIMHU, MPUHIIAITAAITIEHO
OTIUYAIOIITUMUCS OT CTAPBIX.

CymectByeT 00bIIOE pa3sHOOOpa3ve KOHCTPYKUMM MPUCTIOCOOIEHUH,
OTpaXKaroIMi MHPOBOM M OTEYECTBEHHBIM OMNBIT M KIACCU(DULHMPYIOWIUXCS IO
TUITy CTaHKOB, CTETICHU CHCIHAIM3AIMN, YPOBHIO MEXaHU3AIMH, BUIY IPHBOJA.
Bmecte ¢ TeM, BO BceX MPHUCIOCOOJEHUSX BBIACIAIOTCS  OTACIbHBIC
KOHCTPYKTHUBHBIE TPYIIIBI JJIEMEHTOB: KOpPIyca, YCTAaHOBOYHBIC, 3aKHUMHBIC,
HaIpaBJISAIONIMEe,  CAMOICHTpUpYIIHE. IDTO  YHHUPUIUPYET  KOHCTPYKIIUU
MPUCTIOCOOJICHUI U YIIPOLIAET MPOSKTUPOBAHUE.

[IpucnocoGnenuss mnpeaHa3HAYeHBbl TJIABHBIM 00pa3oM il YCTaHOBKH
00BeKTa B KayecTBE KOTOPOTO BBICTYIAET 3aroTOBKa, AETallb WM COOpOYHAsS
eAWHUIIA. Y CTaHOBKA BKIIIOYAET B ce0s Oa3upoBaHHE 00BEKTA U €0 3aKpEIUICHHE.
[ToaTOMY OCHOBHBIMH YaCTSIMU MIPUCTIOCOOJICHUS SIBIISIOTCS KOPITYC, Oa3upyromme
U 3QKUMHBIC D3JEMEHTHI. JIOTIOTHUTEIBHO MPUCIIOCOOIEHUS MOTYT BBITOTHSITH
cienyrone (GyHKIUWA: 00ECIeurnBaTh HAMpaBlIEHWE PEKYIIEr0 HHCTPYMEHTA,
U3MEHATH TOJIOKEHHUE AETal, YBEIUYUBATH KECTKOCTh 0a3UPYIOIIETO OOBEKTa,
CIIYHUTh 02301 JIJI1 yCTAHOBKH KOHTPOJILHO-U3MEPUTENHHBIX TIPUOOPOB.

VYaydieHue CynecTBYIOMUX | MPUMEHSIOMNUXCS Ha 3aBOJIE KOHCTPYKITHMA
MPUCTIOCOOICHUI MOJKET TPECieoBaTh CIEAYIONINE IEeNH: B 3aMEHy PYYHBIX
32)KHUMOB OBICTPOICHCTBYIOIIUMHU MEXaHUIECKUMU ITHEBMATHYCCKUMHU
THAPABINYECKUMU U DJICKTPUUECKUMU; MPEBPAIICHUE MECTHBIX MPUCIIOCOOIECHUMN
B MHOTOMECTHBIC aBTOMATH3AI[MU TPOIlecca 3arpy3Ku MPUCTIOCOOJICHUS U CHITHS
3arOTOBKH.

[Ipu wucmonb30BaHUM TPUHIIMIHAIBHO HOBOM CXEMBI TPHUCIOCOOJICHUS
HE0OXO0 MO npeaycMaTpuBaTh MaKCHUMaJIbHOE MCIIOJIb30BAHUE
HOPMAJIM30BAHHBIX COOPOYHBIX €IUHUIl (MTHEBMATUYECKUX W THAPABIUYCCKUX
MPUBOJIOB, ITWIMHJIPOB, 3AKMMOB, KOHCTPYKTOPCKHX BTYJIOK 0a30BBIX JAcTallel U
T.IL.); BO3MOXKHOCTb OBICTpOM TNepeHaNaJKd MIPUCITOCOOJeHUsI s 00pabOTKU
JIPYTUX TOAOOHBIX 3aroTOBOK; oOecleueHne HAWMEHBIIEr0 BCIIOMOTATEILHOTO
BpeMEHH Ha Oa3upoBaHWE M 3aKpeIicHue oO0padaThIBaeMBIX 3aroTOBOK IIPH
COXpaHEHUU TpeOyeMoi TOYHOCTH 00pabOTKHU.
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[IpoekTupoBaHre NPUCIOCOOJICHUH PEKOMEHIYEeTCS  MPOBOJIUTH B
CJIETYIOLIEM MOPSJIKE.

Ilepswiii aman. Pa3pabatbiBaeTcs IPUHLKIINATbHAS cxema
IOPUCIIOCOONIEHHUsT B CJeAyIouleil mocienoBarenbHOCTH. Ha OCHOBE MCXOIHBIX
JaHHBIX, KOTOPBIMU SIBJISIIOTCS OINEPALMOHHBIA 3CKU3 M KapThl MEXaHUYECKOU
00paboTKu, pa3pabaThiBaeTCs cxemMa 0a3upOBaHUSA 3aroTOBKH, KOTOpas, Kak
U3BECTHO, 3aBUCUT OT (DOPMBI 3aTOTOBKM U OT ONEPALMOHHBIX pa3mMepoB. Cxema
0a3upoBaHUSl 3arOTOBKH MPEAOIpPENesseT KOMIUIEKT BCIIOMOTATENbHBIX 0a3 y
npucnocobsnenus. Hanpumep, eciam KOMITIEKT TEXHOJIOTHYECKUX 0a3 3aroTOBKU Ha
JAHHYIO0 OIEpalui0 MPEACTaBIsSET COO0OM COYETaHHE IUIOCKOCTH U JIBYX
WIMHIPUYECKUX OTBEPCTHH, TO y MPHUCIIOCOOIECHHI MO/ 3arOTOBKY JTOJKEH OBITh
KOMIUIEKT BCIIOMOTATENbHBIX 0a3 00pa3oBaHHBIA IUIOCKOCTBIO U JBYyMS
WIMHIPUYECKUMU IITBHIPSIMH, OAWH M3 KOTOPBIX Oyaer cpe3zanHeiM. [lanee
pa3zpabarbIBacTCsl CXE€Ma 3a)XXuMa 3aroTOBKHM, BBIOMpaeTcs THUN NPHUBOJA,
ONpeNeNsieTCs] KUHEMaTHKa IMepeJadyd yCWIus OT MpUBOJa K  3aKUMHBIM
3JIEMEHTaM. 3aTeM OIpPEAEIIAETCS CXeMa YCTAHOBKHM CaMOro MPHUCIOCOOJIEHUs Ha
CTaHKE, BUJ HAINpPaBJSIONIMX 3JEMEHTOB I PEXYLIEr0 MHCTPYMEHTA, TEXHHUKA
yAaJeHUs CTPYKKU U YCIIOBHs 0€30I1aCHON HKCIUTyaTallui MPUCIIOCOOIEHUS.

Bmopou sman. PaccunThIBalOT CHJIBI 3aKMMa, HAa OCHOBE KOTOPBIX
OTIPEEIAI0T apaMeTpbl CUIIOBOro mpuBoja. [Ipon3BoauTCs pacyeT Ha TOUHOCTD,
HENbI0  KOTOPOM  SIBISIETCST  OMpeAeNieHHe  TOYHOCTHBIX  MapamMeTpoB
MPUCTIOCOOICHNS, O00ECTIEYNBAIONINX BBITIOJIHEHUE OIEPAIMOHHBIX Pa3MEpPOB.
[IpousBoAsT pacueT Ha MPOYHOCTh. OnpenensoT ciiadboe 3B€HO MPUCTOCOOTEHUS
U B COOTBETCTBHE C XapaKTEPOM HArpy3kd Ha 5TO 3BEHO PACCUHUTHIBAIOT €TO IO
COOTBETCTBYIOIIUM (hOPMYJIaM.

Tpemuu sman. Pa3paboTka uepTeka OOIIEro BHUAA MNPUCIOCOOJICHHUS.
CornacHO NPUHIMIHAIBHON pacyeTHON CXeMe BbIUEPUMBAIOT KOHTYp 3arOTOBKHU B
HEOOXOJMMOM  KOJIMYECTBE MPOEKLUUH pacHoJIOKEHHBIX Ha  pacCTOSHUE,
JIOCTaTOYHOM JJIs1 TalbHEHIIEro HaHEeCEeHUs JeTalluil MpUCTOcoOIeH . 3aroTOBKa
CUMTAETCSl YCJIOBHO «IIPO3payHON», €€ KOHTYpbl BBbIUEPUMBAIOTCS LIBETHBIM
KapaH/JalloM WM YTOJIIEHHBIMH IITPUXOBBIMH JIMHUSAMU. YepTex 3arOTOBKM Ha
IJIABHOM BUJIE€ JIOJDKEH COOTBETCTBOBATH pabodyeMy IOJIOKEHUIO 3arOTOBKH NPHU
00paboTKe Ha CTaHKE.

BrrluepunBatoT  KOHTYp  BBIOPAaHHBIX  YCTAaHOBICHHBIX  DJIEMEHTOB
npucnocoOsenust (IUThIPU, TUJIAHKW, TaibIbl, MPU3MbI, ONpaBKU W T.m.). Ilpu
pa3MeIIeHUH OTOp CIIEeIyeT YUUTHIBATh MPUHATYIO CXeMy 0a3upOBaHUs 3aTOTOBKH,
HanpaBlieHUE NEWUCTBUS CHJI PE3aHWs W 3a)XUMa; JICHCTBYIOIIME CTaHAApPThl Ha
JIETalI M Y3JIbI CTAHOYHBIX TIPUCITOCOOICHUN.

BrruepunBaroT KOHTYpBHI 32KUMHOTO YCTPOWCTBAa C YyYE€TOM BBIOPAHHOTO
THUTIa TPUCTIOCOOICHHSI.

BrruepunBatoT HampaBigOIIUE JETald MPUCIIOCOONICHNUs, ONPEISIONINe
MOJIO’KEHUE PEXKYIIEro HHCTPYMEHTa (KOHIyKTOPHBIE BTYJIKH, YCTAHOBBI).

Bri6upator mo crangaptaM M BBIYEPUYUBAIOT KOHTYPBI BCIIOMOTATENbHBIX
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JeTane 1 MEXaHU3MOB MPUCTIOCOOEHUH (KpaHbl, BHITAIKUBATEIN).

HaHocsAT KOHTYpBI KOpIyca NpHCIOCOO0JIEHHS, OOBbEIUHSSI B OJHO LIEJIOE
BCE DJIEMEHTBHI MPHUCIIOCOOICHUS, HCHOJB3YyS TPHU OSTOM IO BO3MOXKHOCTH
CTaHJIapTHBIE (POPMBI KOPITYCOB.

BrruepunBatoT OCTalbHBIE NPOEKLIUU TMPUCHOCOOIECHUS U OINPEAETSIOT
NPaBUIBHOCTh PACIOJIOKEHHS BCEX AIEMEHTOB U MEXAHU3MOB MPUCIIOCOOIEHUS C
y4eToM yao0cTBa ero cOOpkH U pa300OpKH, PEMOHTa, YCTAaHOBKA M CHATHUS
3arOTOBKHU.

BoluepunBaroT  HEOOXOAMMBIE  MPOEKIMH  pPa3pe30B U CEUYECHUM,
MOSICHSIIOIIUX KOHCTPYKIIUIO TPHUCTIOCOOJICHHUS.

[IpocTaBisitoT pa3mepbl, MOCAIKH HAa OCHOBHBIE CONPSDKEHMS JIeTaui,
OTpENENSIONME TOYHOCTh 00pabOTKHM, HajdaJ04yHble pa3Mephbl, a TaKxKe
rabapuTHBIC, KOHTPOJIbHBIE U KOOPJIUHUPYIOIIME pa3Mepbl C OTKIOHEHUSIMHU,
XapaKTEPU3YIOUUMU PACCTOSIHUE MEXAY OCSAMU KOHCTPYKTOPCKHUX BTYJIOK,
NajablEB U T.JI.

B cootBerctBue ¢ ECK]] cocraBnstor cneuudukanuio aeranuii. Han
HITAMIIOM YepTekKa 3aMUCHIBAIOT TEXHUYECKYIO XapaKTEPUCTUKY U TEXHUYECKUE
TpeOOBaHMS Ha U3TOTOBJIEHUS, SKCIUTYaTalUI0O U COOPKY MPUCTIOCOOTIECHHUS.

Pa3paboTka KOHCTPYKIIMM MPUCTIOCOOTICHUSI 3aKaHYMBAETCSI TEXHUKO-
PKOHOMUYECKUM  OOOCHOBAaHHMEM  LEJIECOOOPA3HOCTH  CHPOEKTUPOBAHHOIO
IPUCIIOCOOIEHNUS U O(POPMIICHUEM COOTBETCTBYIOLIEIO pasfiesia MOsSCHUTEIbHOM
3alMUCKM C OIMCAaHUEM YCTPOMCTBA W MPHUHIUIA PaOOThl MPHUCIOCOOJICHUS C
yKa3aHHUEeM No3uLui 1o yeprexy. Crnenndukanuio Ipucrnoco0IeH s MOMeaT B
MPUIOKEHUE K TTOSICHUTEIHLHOM 3aITUCKe.

[Ipu BbITIONIHEHHE KYpPCOBOTO MPOEKTa CTYACHT JOJDKEH CIPOEKTUPOBATH
OJIHO TPUCIIOCOOJICHHE CPEHEN CIIOKHOCTU WJIM J]BA MEHEE CIOXKHBIX ¢ 00BbEMOM
rpaduueckux pador 1-1,5 nucra popmara nmucra Al.

Kpome o6miero Bumga mnpucnocoOfieHUs: HEOOXOJUMO BBIMOIHATH €ro
YaCTUYHYIO JETAIMPOBKY HJisi 3TOr0 HEOOXOIMMO BBIOMpaTh CONpsracMbie
HEHOPMAJIM30BAHHbBIE JETANH.

HpoeKmupoeaHue KOHMPOJIbHO- UmepumesibHblxX npucnocoﬁﬂenuﬁ

s oqHOM M3 omepaluii TEXHOJIOTHYECKOro Ipoliecca ((KenaTeabHO s
OKOHYATEIbHOTO KOHTPOJISA) CTYIEHT MOJKEH CIPOEKTUPOBATh CIEUaTbHBII
MEPUTEIbHBIN UHCTPYMEHT 58]0 KOHTPOJIBHOE MIPUCITOCOOJICHHE,
MIPEIHA3HAYECHHOE JJI1 KOHTPOJIS JE€TAIH O CIAEAYIOLINM IMapamMeTpaM CIOKHOCTH:
TOYHOCTH BBIIIOJIHCHUSI Pa3MEPOB, TOYHOCTH T€OMETPHYECKUX (HOPM, TOUHOCTHU
B3aMMHOTO PACITOJIOKECHUS TOBEPXHOCTEM.

MeTtoanka MPOEKTUPOBAHUS KOHTPOJIbHO-U3MEPUTEIIbHBIX
MPUCIIOCOOJICHUN aHAJOTUYHO METOAUKH TMPOCKTUPOBAHUS MPUCTIOCOOICHUMN
MEeXaHU4eCcKOil 00pabOTKH.
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1. Pacuer ycHJIHsl 3a:KMMA JIJIS1 3aKpeIJieHHusl 3ar0TOBOK B
NPUCIIOCOOJEeHUSIX.

YCKOPEHUSIMU (HampuMep, NOpH TOPMOXKXEHUU UINUHACNA). 3aKMMHbIE
yCTpOMCTBA JOJKHBI OOECIEeYMBAaTh HAACKHBIM KOHTAKT C YCTaHOBOYHBIMU
JJIIEMEHTAMHU  TPHUCIOCOOJICHM, TMpeAynpekaaTh CMEIIeHHe U BHUOpaIHUIo
3aroTOBKM B Ipolecce 00pabOTKH. 3aKMMHBIE YCTPOMCTBA MCIOIb3YIOTCS TaKkKe
JUIs. TIPAaBUJIBHOM YCTAHOBKM U IIEHTPUPOBAHUS 3arOTOBKH, BBINOJHSISA (YHKIUIO
YCTaHOBOYHO-32KUMHBIX YCTpOMCTB. K HHMM OTHOCATCS CaMOLEHTPUPYIOIIHE
NaTpOHbI, IIAHTOBBIE 3aKUMBI U JApyrue ycrpoictsa. B mponecce o6paboTku Ha
3aroTOBKY JAEMCTBYIOT CHJIbI PE3aHUs, 0ObEMHBIE CHIIbI, @ TAK)KE CUJIbI CIy4YailHOro
XxapakTepa. BennunHa, HalmpaBiIeHUE U MECTO IPHUIIOKEHUS CUI PE3aHUS SBIISIFOTCS
nepemMeHHbIMHU. CHila 3aKpeIuieHUs JOJKHA ONPEACIIATHCS IIPU yCIOBUM JEHCTBUSA
Ha 3arOTOBKY MAKCHUMAaJbHBIX CHUJ U MOMEHTOB JJII pacCYeTHOrO BHIa 0OpabOTKH.
OObeMHBIE CHUJIBI- CHJIBI TSDKECTH 3arOTOBKH, YYHUTBIBAIOTCS IPU YCTaHOBKE
3arOTOBKM HAa BEPTUKAIbHBIE M HAKIOHHO pPAaCIHOJIO)KEHHBIE 3IIEMEHTBHI.
[{eHTpoOeX)HbIE CHIIbI BO3HUKAIOT B IIpoLiecce 00OpabOTKM NMPU CMEIICHUH LIEHTpa
TSOKECTM 3arOTOBKM OTHOCUTEIBHO OCH BpallleHUs. VIHEpLUHOHHBIE CHIIbI
BO3HHMKAIOT, KOIJa 3aroTOBKa COBEPIIAET BO3BPATHO-TIOCTYHATEIbHOE JBUKEHUE
WJIN BpaIIaeTcs ¢ OONBIINMU YTIIOBBIMU

BenuuuHbl HEHTPOOEKHBIX M HMHEPIMOHHBIX CHUJ OOBIYHO Majbl IO
CPAaBHEHHUIO C CHJAMU M MOMEHTamH pe3aHus. JUId pacdera CHII 3aKpETUICHHS
HEOOXOJMMO 3HAaTh BEJIIMYMHY, HANpPABICHUE U MECTO MPWIOKEHUS CUJI PEe3aHUs
CABUTAIOUIMX 3arOTOBKY, & TAK)KE€ CXEMY YCTAHOBKM W 3aKPEIUIEHMS 3arOTOBKH.
Cuny 3akperieHust P3  omnpeaenstor U3 paBHOBECHSI CUJIOBBIX (DAaKTOPOB,
JNEHCTBYIOIIMX Ha 3aroToBKy. COCTaBISIOIIME CHJIBI PE3aHUS ONPENEISAIOT I0
dbopmynam Teopuu pesanus [12].

PaccunthiBass cuily 3aKperuieHHsl, HEOOXOJMMO YYHUTHIBaThb YHPYTYIO
XapaKTEPUCTUKY 32KMMHOTO YCTPOICTBA.

B npucnocoOneHusix NpUMEHSIOT 3a)KUMHBIE YCTPOMCTBA JIBYX THIIOB.

B 3axuMHbIX MexaHu3Mmax Tuna | cyiiecTByeT nuHEHHas 3aBUCHMOCTh
MEXIY CHJIOW U TMEepEeMEIIEHUEM 3JIEMEHTOB IMPHUCIOCOOJIEHUSI B HaIpaBICHUU
NPWIOKEHHOW cwibl. Ecim K 3aKMMHOMY 3JIEMEHTY MeEXaHu3MoB Tuna |
IPWIOKUTH JOMOJIHUTENIBHYIO CHIIy OT 3arOTOBKH, TO BEJIMYMHA YIIPYTOro OTXKUMa
3JIEMEHTa TMPHUCHOCOOJIEHUS B HAMpaBICHUU NPUIIOKEHHOW Cuibl  Oyner
U3MEHATHCA 10 JTUHEHHOMY WM OJM3KoMy K Hemy 3akoHy. K yctpoiictBam tuna |

OTHOCSITCSI ~ CaMOTOPMO3SALIMECS ~ MEXaHW3Mbl  (BUHTOBBIE,  KIHMHOBBIC,
HKCLEHTPUKOBBIE U JIp.) HE3aBUCUMO OT BUA NMPUBOJA (PyUHOH, THEBMATHUECKUH,
TUIPABINYECKUN).

K 3akMMHBIM MeXaHH3MaM BTOPOro Tuiia OTHOCAT ITHEBMATHYCCKHC,

THAPABIMYCCKUEC N ITIHCBMOTHAPABINYCCKUEC MEXAHU3MBI ITPSAMOTO ﬂeﬁCTBHH. Ecmu
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K 32)KUMHOMY 3JIEMEHTY 3THUX YCTPOUCTB MPHUIIOKUTH BO3PACTAIOLLYIO CUITY,
HaIIpaBJIEHHYIO MPOTUB CUJIbI 38)KHMa, TO IEPEMEIEHUE MIEMEHTA ITOKA HE
IIPOU30MIET NTOKA NPUIIOKEHHASL CUJIA HE IIPEB30MIET CUITy 3aXuma. B
YCTPOMCTBAX 3TOrO TUIA BEIMYMHA YIIPYTOrO OT)KUMA 3aKUMHBIX HHCTPYMEHTOB
CHayYaJia U3MEHSETCS 10 IMHEHHOMY 3aKOHY, a 3aT€M 3JIEMEHT NIEpEMEIAETCS Ha
Oosbiryto BennunHy. Ha pucynke 19 nokazana 3akperieHHasi B TPUCIIOCOOJICHUHT

3aroTOBKA U JEUCTBUE CHIL.
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N3 pucynka BumHO, dYTO cwiaa 3akperieHus Q BocmpuHUMAaETCs
YCTAaHOBOYHBIMH 3JIEMEHTAMHU 13aroToBKOW 2 3aKHUMHBIMH 3JIEMEHTaMU 3 U
kopnycoM 4 mpucnocobnenus. Eciu cunma P Bo3HMKaromas npu oOpaboTKe,
HaIpaBJICHa MPOTUB CHJIbl 3aKPEIICHUS, TO 3aBUCHUMOCTh CMEIIEHUS! 3arOTOBKHU
«Y» ot cuael P Oymer ompeaensaTtbcs YHOPyrod XapaKTepUCTUKOW OITOTO
YCTpPOWCTBA.

[Ipu  peiictBuu  cuibl  3akuMa  Q  yCTAaHOBOYHBIE — DJIEMEHTHI
npucnocoOieHus: OyayT UCHBITHIBATE Aedopmaruu cxatus. Takxe aedopmaiuio
ckatusi OyJyT HUCHBITBIBATH M 3aKUMHBIE d3JeMEHTHl ycTpoictBa Tuma |. Ha
pucynke 190 mokazaHbl ynpyrue XapakTepUCTUKH 3aXUMHBIX ycTpoiucts | u I
TUIOB COOTBETCTBEHHO JIOMaHble JUHMU 2 u 1. Ycunme Pu mpu koTtopom
MPOU30UIET OTPHIB 3arOTOBKM OT YCTAaHOBOYHBIX 3JIEMEHTOB B ycTpoictBax |l
Oynet paBHo cuie Q.

VYcunue Pi oTpbIBa 3aTOTOBKU OT YCTAHOBOYHBIX AJIEMEHTOB B MEXaHU3MaX

tuna | oyner Pi=Q ( 1+ ? :
1

rnae J; u J1 — )KeCTKOCTH YCTAaHOBOYHBIX U 32KUMHBIX 3JIEMEHTOB.
_P
Benuunna xectkoctu J =—
Ay
Ay — BeJIMYMHA YIPYTOro BOCCTAHOBJICHHUSI
Cuna orpeiBa P (Cmotpu puc.19, c) pacxoayerca Ha yHpyroe

1
BOCCTAHOBJIECHUE CHUCTEMBI YCTAHOBOYHBIX JJIEMEHTOB, Ay=QJ— Ha TaKyl K€
2
BEJIMYMHY BO3pacTaeT yIpyras COCTaBJIAIOIIAs 3aKUMHOIO  yCTPOMCTBA.

Cocrostnue cucteMbl npu Hamuuuu cuwibl Q xapakrepusyercs nunuenr C-C, a
COCTOSIHUE B MOMEHT OTpbIBA 3arOTOBKH OT omnop juHuen C1-Cj.

2. Pacuyer 32:KMMHBIX VCTPONMCTB NMPEeAVIPEKIAIOINNX CMelnIeHue
3aroTOBKH OT JAeHCTBHUS CHJIBI.

CxeMsbl U151 pacdeTa CUII 3aKpEIUICHHs TTOKa3aHbl Ha pUCYHKeE 20).
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Puc.20. Cxemsbl a1 pacueTa CHJI 3aKpEIICHUS
3arOTOBKH OT CMEILECHUS

1. Ha puc 20a, cuna P, Bo3HuKkaromias nmpu o0pabOTKe aeTaneil, u cuia
3akperieHust Q MpUKUMAIOT 3aTOTOBKY K OIIOpaM MPUCIIOCOOICHHUS.

Ecnu cuna P nocrosinnas, to Q=0. Hampumep, 3ta cxema cuin Oyner mpu
0o0TaYyMBaHWU 3arOTOBKU B IIEHTPAX, MPHU MPOTITUBAHUM OTBEPCTHH, 1IEKOBAHUU
000bIIeK U Jp. Ecnu nMerores nonoaHuTeNnbHble ciiibl N, HallpaBIeHHbIE TPOTUB
cuitel Q , To Q=KN, rme K-xoa¢durment 3anaca (k>1).

[Ipu wenoctosiHHOU cunie P (Hampumep, npu dpesepoBanuu) Q>1 nus
IpeIynpexIeHnus BUOpalUi U MOBBIILIEHUS KECTKOCTH.

2.Cuna P nanpasnena npotus cuiisl Q (puc 10,0).

Jliist 3akuMHOTO yeTporicTBa Broporo tuna Q=KP, a ms mepBoro tuma

Q=kP—L
Jo+Ji

3. Cunel P cTpeMsTCS OTOABUHYTH 3arOTOBKY OT OIOP.

Ora cxema XxapaKTepHa KOTJa MEHSETCsl HampaBieHHE IOAauu
MHCTPyMEHTa (MasgTHUKOBOE (hpe3epoBaHue, ppe3epoBaHnEe 3aMKHYTHIX KOHTYPOB,
IIOCTaHOBKA 3ar0TOBKM Ha JiBa MaJbla U MEPHEHIUKYISPHYIO K HUM IJIOCKOCTb).

kP
—— T
VAR ¥

f1 uf,-xo3ddunmeHTs TpeHUS 3arOTOBKH C YCTAaHOBOYHBIMU U

32)KUMHBIMH JJIEMEHTaMHU.

4. Cuna P1 n Pz HaIIpaBJICHBI B HAIIPABJICHUH 3aXKaTH U XOTAAT CABUHYTH 3aIOTOBKY. Ecmu 3axumHOE yC’l‘pOﬁCTBO BTOpOro

Cuna Q onpenensiercs BeipakeHueM Q= e

Tima
Q= kP>—Pif>
C fie S
Ecmmn kP2<P1f1, TO on
B nipucnoco6ieHusaX epBoro THia cuia Py BBI30BET H3MEHEHHE peaKIuii
B YCTAHOBOYHBIX U 3a’KMMHBIX 3JICMCHTAX.

3HaueHue peakiuii Oy ier:

J1 J2
R,=0+P , R,=Q+P :

1=Q+P T REQHPLT

Cuta Q onpenensercst U3 BbIpaKEHUS:
kP + f1P: S 2P /2
Q= Ji+J2 Ji+J2
fi+ 2
Ecin fi=f,=f u Ji=Jy .10
kP>

Q=f1+f2.
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5. Cuna P; HampamieHa Ha BCTpeuy CHWIE 3akperuieHus, a cuia P»
CTPEMHTCS CABUHYTH 3aroTOBKY. Cuita 3aKkperieHusl JOJKHA OBITh TOCTATOYHOM,
YTOOBI HE HApPYIIAJICS KOHTAKT 3arOTOBKHA C YCTAaHOBOYHBIMHU DJIEMEHTAMHU U HE
OBLIO CABUTA.

B mexaHn3max BTOpPOTO THIA JJIs HAJEKHOTO KOHTAKTa 3arOTOBKHU

Q =kP1, a 4T00BI HE MPOU3OIIIET CABUT

Q"= Pifo+k2P>
fi+f2
B Mexanu3max nepBoro Tura Jjis HaJeKHOTO KOHTAKTa CHUJia 3aKMMa
JIOKHA OBIThH

\ J2
=K1 P1 .
Q Jo+Ji
YT100BI UCKITIOUYUTH CABHUI CHJIA 3aKMa JOJIDKHA OBITh
k2Pi- f1P J! + 2P J2
Q“: Ji+J2 JitJ2
VAR ¥

Cuny 3akpervieHus BeIOMparoT Oonbmryro w3 3HaueHmd Q' m Q. Jlns
cxembl 00pabOTKH, NOKa3aHHOW Ha pucynke 20, e. 3arotoBka KpemuTcs
TOPU30HTAILHO HampaBiieHHON cuiio Q. UToObI 3aroToBKa OblIa TIIOTHO TIPHKATa
K YCTaHOBOYHBIM 3JIEMEHTaM MPUCTOCOOIEHUS, MIe40 OT CHibl Q TOKHO OBITH
paccuuTaso 1o hopmyie:

a= GESOATM L ey fal
c—fb

[Ipu ycTaHoBHUBIIEMCS MPOLIECCE pE3aHUsl HA 3arOTOBKY JEHCTBYIOT CHJIBI
P1u P, (puc. 20,3) U3 ycnoBusi paBHOBECUSI MOKHO BBIYMCIIUTD CUITY 3aKHUMa

_ k(P2e+ Pil)
Ca+fd

rae K — koadduimeHT 3amnaca.

3. Pacyer 32:KMMHBIX VCTPOMCTB, NPEIOTBPANIAIONIAX TPOBOPOT
3aroTOBKH OT A€MCTBUS MOMEHTA.

1. 3aroToBka ycCTaHOBJIEHHas B 3-X KYJAQYKOBOM MaTPOHE HAaXOAUTCS
noJ IecTBUEM OceBoM cuibl P 1 MOMeHTa (puc.21,a).
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Puc.21. CxeMmnl AJIg pacdeTa CUJI 3aKpCIJICHHUA 3aroTOBKH OT IIPOBOpAYHMBaHUA
Cuia 3aKperieHHds Ha OHOM KyJladKe MOKET ObITh HaiifieHa U3 YPaBHCHHSI
Q:k_M
3/R’

rae R- paguyc 3arotoBku , M- MOMEHT OT cuiibl pe3anus, f- koadduiment
TPEHUs 3aTOTOBKH B KyJiadykax, a K- koadduiueHT 3amaca.

UtoObl HE NPOM30LUIO CABUTA 3arOTOBKM B OCEBOM HaIpaBICHUU
He00X0uMo BhInoJHeHHE yenoBus KP < 3f1Q

IIpu 3akpernieHWd 3aroToBOK OoJbINel cuiao P MOXXeT BO3HUKHYTH
JOTIOTHUTENbHAS CHJIa TPEHUS MEXKIy TOpIlaMU KyJIadyKoB M JeTand. B 3ToMm
clly4yae CuJia 3aKperyICHUsI ONPEETseTCs U3 BhIPAKEHUS

Q= kM — f2R\P
3fR-3f1f2R’

rae f- xoadduumeHT TpeHHs 3aroTOBKM € yCTymaMu KyJiaykoB, R
CpEIIHUI paJinyC TJIOMAKA KOHTAKTAa.

2. 3aroToBKa, IIEHTpUpyemas Mo BbITouke (puc. 21,0) mprxkumaercs K
TpeM omopaM mnpuxBaTamu. B mpoiecce o0pabOTKM BO3HUKAIOT MOMEHT M u
oceBasi Cuia.

[Ipu 3axumHOM yctpoiictBe |l Tuma m [OCTATOYHON TaHT€HUHUAIBHON
JKECTKOCTH 3aKpeIieHUs (YYUTBIBAIOTCS CHJIBI TPEHUS MEXAY 3aroTOBKOW W
npuxBaTamu). Cuina 3aKperICHUS ONPEACISICTCS U3 BEIPAKCHUS

_ kM — f>PR:
- fiR2+ f2R1

ITpu Masoii TaHTeHIMAIBHON XKECTKOCTH (CHIIBI TPEHHS MEXKIy 3arOTOBKOI M IPUXBATAMHU HE YUMTBIBAIOTCS) CHIIA
3aKperuIenns oyaer

_ kM - f2PR
Q= f2R

IIpu 3a’kMMHOM yCTpOMCTBE IIEpBOro TUIA cuia P BBI30BET M3MEHEHHUs peakiuii onop. Benuunna peakuum co CTOpOHBI
YCTaHOBOYHBIX 3JIEMEHTOB OyIeT

J2

T,= Q+P
2 Q Ja+J1

a CO CTOPOHBI 32KUMHOTO 3JIEMEHTA
Ji
T1=Q-P

J2+Ji
Jliist cirydast O0JbILION )KECTKOCTH YCTPOMCTBA TAHT€HLIUATIEHOM

HaIpaBJICHUH cuia OyJeT

J2 Ji
=kM — f2RIP + 1R P
Q / Ji+J2 / Ji+J2

U MaJION JKECTKOCTH
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kM — f2R\P /2
Q_ Ji+J2

2R
3. 3aroTroBka yCTaHABJIMBAECTCS Ha KOJBIEBYIO MOBEPXHOCTH (puc. 21,B)
B Ipoliecce oOpabOTKM Ha Hee NEHCTBYIOT MOMEHT M, cuna P , a Taxke cuma
3akperieHds Q. AHajmormyHo myHKTY 2 (puc21,0) BO3MOXKHO YEThIpE Ciryyas
pacuera:

1. D -d’
37 D*-d’
4. 1muIMHApPUYECKas 3aroTOBKa 3aKperuieHa B MPU3ME C YoM alibda
(puc21,r) cuna Q ans mpeaoTBpaIeHNs BpAIeHUs O KHA OBITh

_ kM
Q= f2R

f1R+ p

Sin—

2

JJIA HpeHOTBpameHHSI CABHI'A 3aI'OTOBKH I10 OCH
_ kP
fir L
Sing
2

5. mpu oOTauMBaHUE [IJIMHHOW 3aroTOBKM KOHCOJIBHO 3aXaToll B
TPEXKYJIa4YKOBOM IMMATPOHE CUJIa 3aKPEIJICHUs T0HKHA HAZIEKHO JIEpIKATh €€.
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Puc. 22. Oomauueanue OJUHHOU 3020M06KU

Q=1L
1.5¢f
rie f ko3 huIueHT TpeHus CKOIbKEeHUS: T raakux ryook 0,16-0,18
s TyOoK ¢ kousblieBbIMH KaHaBkamu 0,3-0,4, s ry0oOK C B3aWMHO
nepreHAuKyJIspHbIMU KaHaBkamu 0,4-0,5 , npu ry0kax ¢ OCTphIMH PUQPICHUSIMU

0,7-1,0.

Cuna 3akperieHHss Tpu o0paboTke Ha 4-X KyJa4yKOBOM MaTpOHE
OTIPEIEISIETCS BEIPAKCHUEM
kP.L

Q="

4. Pacyer 32:KMMHBIX VCTPOWCTB, NPEAOTBPANIAIOIIAX
CMCIICHUC 3aI'OTOBKHU OT HeﬁCTBHﬂ HECKOJBbKHX HeﬁCTBVlOHIHX

MOMEHTOB.

1. B 3arotoBke OJHOBPEMEHHO 00padaThIBAIOT N OTBEPCTUI MEPHBIMU
UHCTpyMEHTaMHU  (CBEpJiaMH, 3€HKEpaMH, pa3BepTKaMM, LEKOBKAMH) C
napajuleIbHO PACTIONOKEHHBIMU ocsiMu. [Ipu Mamnoil KecTKOCTH MHCTPYMEHTOB
(3akperyieHue WX Ha Y/UIMHEHHBIX OIpaBKax, pabora 0e3 KOHIyKTOpa Ha

3ar0TOBKY JeHICTBYeT CyMMapHbIii MOMEHT OT MHCTPYMEHTOB Y M,. Cuily u MecTo

i=1

3aKpeIJICeHUs] BBIOMPAIOT U3 YCIOBHS, YTOOBI MOMEHT TPEHUS, YIEP>KUBAIOLIUI

=k M,. Ecnu 3aroToBka 3akperuieHa B mpusme puc (23,a), To

i=1

CuJia 3aKpEIIEHUST ONIPEAEIIUTCS IO CXEME Ha PUCYHKE 21,T.

3aroToBKY, M,
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Puc.23. Cxembl IJIg pacucTa CUJI 3aKpCTINICHUA 3aI'0TOBOK

P MHOTOMHCTPYMEHTAJIbHOM 00paboTke

[Ipu Oosbliel KECTKOCTH MHCTPYMEHTOB (paboTa MO KOHIYKTOPHBIM
BTYJIKaM, pacTauyrBaHUE MHOTOPE3IOBBIMU TOJIOBKAMH) CHJTY 3aKPETICHUS MOYKHO
YMEHBIIUTh, TaK KaK CaMW HMHCTPYMEHTHI OyIyT yACp)KWBAaTh 3aroTOBKY OT
MOBOPOTA, HO TOYHOCTH B 3TOM CJIy4ae, YMEHBIIUTCS OT OOKOBOTO IaBJICHUSI.
Cuity MOXKHO Tak)Ke€ YMEHBIIUTH, MPUMEHSS B KOHCTPYKIIUH TPHCIIOCOOJICHHUS
IITBIPH, YITOPHI WK BBITTOTHUTH JIJIS YaCTH HHCTPYMEHTA JICBOE BpaIllcHUE.

2. B 3aroToBKe pacTayMBaETCs HECKOJILKO OTBEPCTHH OIHOPE3LOBLIMU
ckajgkamu. Cuia 3akaTtust OT CABHUTIa 3arOTOBKHU OIIPEACIIMTCA BbIPAKCHUEM
Q= kP
fi+ f2]
rae fi u f- KodhPuIMEeHTs TPEHKS MEXKITY 3arOTOBKOM M OMOPAaMHU M

3aKaTbIMHU 3JIEMECHTaAMU
P=P;+Py+...+P,.
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Cuna 3axatus OT IEUCTBUS MOMEHTOB PE3aHMs U 3aKpeIyIeHus: Oy 1eT
_ kKPH i Q= k(Pl,+Pl,+..+Pl )
L L
JInst aHHBIX YCIOBUM 00pabOTKH BRIOMPAIOT MaKCUMaNIbHYIO crity Q,
MPOU3BOJISI PACUEThl MO MPUBEJICHHBIM (OpMyJIaMm.

5. Pacuem 3axcumnoz2o ycmpoiicmea, npeoomepauiarouiezo _n.080pom
3a20MoO6KU_HA 0A3060Ul NJIOCKOCMU OM_0eicmeus OOKO08bIX CUI.

1.3aroToBka ycTaHOBJIEHA Ha TPU OMNOPHl W Oasupyercss OOKOBBIMHU
IJIOCKOCTAMH (puc.24).

Puc.24. Cxema 1Jis1 pacyera 3a:KHMHOI0 YCTPOMCTBA
MPeJ0TBPALAKIIET0 MOBOPOT 3ar0TOBKH

Cuna pezanusi P cTpeMHUTCS TIOBEPHYTH 3arOTOBKY BOKPYT OOKOBOM OTIOPHI
O. CMelIeHuIo MPEMsITCTBYET CHIIbI TPpeHHs ¢ onopamu (kodduimeHt Tperus fi)

¥ 32KUMHBIM 3JieMeHTOM (Kodddurnment tperus fp). [Ipn npunoxenun cubl Q B
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IICHTpe TSAKECTU OIIOPHOT'O TpeyFOJIBHI/IKa CHJIa SaerHHeHI/Iﬂ 6y,HeT
3kPr

Q= ——————+3f 27y

Sl +r+r)

HpI/I HCCOBIIAACHUN TOYKHU IIPUIOKCHUA CHIIbI Q C OCHTPOM TAXKCCTHU

OIIOPHOTO TPEYrONbHUKA PAaBEHCTBO peakuuii omop Hapymaercsa. Cuna

3aKPCINNICHUA OIIPCACILICTCA U3 BhIPAKCHUA
kPr

Siar +bry +cry) + for, .

IJ€ @, 8, C - B CYMME COCTaBJISIIOIINE €AUHUILY, OTIPEACIISATCS U3 YpaBHEHUN
CTAaTHKH.

6. Pacuemmubvie geiuyunvl 0.1 onpedeﬂemm CUJl 3AKPEenJieHUA.

Ecnin He W3BEeCTHHI BEIMYUHBI JKECTKOCTEH Ji m J, 1O B
BBIIIETIPUBEACHHBIX (hopMyIax sl pacdyeTa CUJI 3aKpEIICHUS] MOKHO OpaTh
J J
L _=0,3-:-04 u L =0,6-:-0,7.
J2+J1 Ja+J1

Menbiue 3HaYCHUS B TEPBOM COOTHOIICHWH W OONBIIHE BO BTOPOM
OepyTcsl IS 3a)KUMHBIX YCTPOUCTB MOHMKEHHOM JKECTKOCTH.

[Ipu xoHTaKkTEe 0OPaOOTAaHHBIX MOBEPXHOCTEHN 3arOTOBKU C YCTAHOBOYHBIMU
HoBepXHOCTAMU K03 duumeHT Tperus f=0,16 u Mao 3aBUCUT OT MIEPOXOBATOCTH
, JaBJieHUs W CMa3Ku. EciM yCTaHOBOYHBIE 3JIEMEHTHI MMEIOT C(HEpUUYECKYIO
dbopMy, TO TpU YMEHBIICHHH paguyca chepbl U yBEIWYCHUU JABJICHHUS
kodpdunment tpenus ypenumumBaercs ¢ 0,18 mo 0,3.1Ipu oOBIYHBIX Harpyskax
f=0,20-0,25. T1pu pedeHbix yctaHOBOUHBIX 3emenTax f=0,7-0,9.

3aBUCUMOCTh MEXIYy KOI(DPHUIIMEHTOM TPEeHUS U HOPMAJIBHON CHUIION
MOJKHO MPEACTABHUTH JUISI CEPOro YyryHa U cTaju B Bujae f=5-10° N +0.2

rae N HopmanbHas cwia B H Ha 1 cM? TUTOIIATH YCTaHOBJIEHHOTO
anementa. Koapduument 3armaca B (¢opMmynax HYXHO MOJOUPATH
U pepeHInpOBaHHO KaK MPOU3BEIeHNE KOA(DPHUIIMEHTOB

Ko K1 Kz... oTpakaronux momnpaBKy Ha dTarax pacdyera

Ko — K03 puineHT, yIUTHIBAIOIIHIT HETOYHOCTh PACYETOB

ko: k‘okﬂok\“o

k'o=1,1- 1,3 MeHbluMe 3HAYEHUS 1 ONHOJIE3BUIHBIX, a OOJIBIIUE - IS
MHOTOJIC3BUMHBIX;

k™ 0=1,1-1,2 Gosbive 3Ha4YE€HUSA I CIOKHBIX MHOTO3BEHHBIX 3a)KMMHBIX
CHUCTEM, a TaKkK€ MHOTOMECTHBIX TPHUCIOCOOJICHUHN, TJe HYKHO OOECIEYHThH
PaBHOMEPHOE 3aKPETUICHHE 3aTOTOBKH;

k''0=1,2+1,3 — yuuThiBaeT BHe3amHble (AKTOPbI (BBIKpAIIUBAHHE
pexyIiel KpOMKH HHCTPYMEHTA | JIp.)

[TpakTuuecku ko =1,5-:- 2

Koadouiment k; yuuThiBaeT HajauuuMe CIy4alHBIX HEPOBHOCTEH Ha
MTOBEPXHOCTHU 3arOTOBKH.

[lpu dyepHOBO# 00paboTke Ki=1,2; a mpu YKUCTOBOM M OTIECIOYHOM
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obpadoTtke ki1=1,0

Koaddumment K, — yduuThiBaeT yBeIMUYCHHE CWJI PE3aHHS OT H3HOCA
pexyiiero uactpymenTa K; = 1,0 — 1,7 (cmotpu 1a6m. 30)

Koapoumment Kz yuduThIBaeT yBeIMYEHHE CHJIBI pE3aHUS  TIpU
IPEepPBIBUCTOM pe3anue. [Ipu ToueHue u TopiieBoM ¢pe3epoBanue K gocturaer
3HauyeHus 1,2.

KoaddurmenT K4 3aBUCHT OT MOCTOSHCTBA 3aKUMHBIX CHII. [IpHM pydHBIX
YCTPOMCTBAX CHJIBI 3akUMa He mocTosHHbl W K~=1,3. Tlpm Hagmuuu
THEBMATUYCCKHUX, THIPABIUYCCKUX YCTPOUCTB mpsiMoro aeiictBus Ks= 1,0. Eciu
JIOMTYCK Ha pa3Mep 3arOTOBKHU BIUSET Ha CHITY 3aKpPCIJICHHSI, YTO HMEET MECTO TIpH
UCTIO0JIb30BAHUY ITHEBMOKAMEp, MEMOpPaHHBIX MMATPOHOB U JIp. yCTPOUCTB Ka= 1,2,

Koaddumment Ks yuuThiBacT pacrmonoXeHHe PYKOSTOK B PYYHBIX
3)KUMHBIX ycTpoiicTBax. [Ipyu yI00HOM pacmoo)eHUH PYKOSTKH U MajoM yTJie
noBoporta (10 90°) k5=1. Bonee 90° ks= 1,2.

Ke- KO3 (DHUIMEHT yYMTHIBACTCS NMPH HATUYUA MOMEHTOB, CTPEMSIIUXCS
MOBEPHYTHh 3arOTOBKY. ECIIM 3aroToBKa yCTaHOBJICHA Ha OIMOPHI C OrPaHUYCHHOM
noBepxHOCThIO Ke= 1,0. [Ipu ycTaHOBKE Ha TUIAHKE YCTOMYUBOCTD 3aTOTOBKH XYIKE
u Ke=1,5. BeiOupast 3HaueHust K03PPUIHEHTOB k1, Ko, ..., ke IS 3aJaHHBIX YCIOBUM
BBITOJIHEHUSI OTICPAIIii, MOYKHO TIOJYYHTh pacyeTHbIe 3HaUeHUs K=Ko, K1, K2, K3, ...,
Ke.( Ta0:1.30)

Taoauna 30

3navyenne ko3 dunmenTa Ky

CunoBeie | Koaddun Marepuan
Metona 00paboTkr | KOMIOHEHTHI | HWeHT K, | oOpabareiBaeMo
pe3aHus 1 3arOTOBKH
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Mip 0,15 AVIVH
CaepJienue P, 1,0 yry
MKp 1’3 113
3eHKkepoBaHme Py 1,2
P, 1,0 CcTaJlb
1,0 YyT'yH
IIpexBapurenbHOe TOYeHHE (B Py 1,4(1,1) cTallb
CKOOKaX - 1JIsl YHCTOBOM 1,2(1,4) YyTyH
00paboTKN) P, 1,6(1,0) CTaJlb
1,25(1,3) 4yIyH
P 1,7 CcTalb
Huannapuveckoe U TOpuEBoOe z 1.3 4yTyH
(¢pesepoBanue ’
P
Hlnundosanue Z 1,20 )
P
IIporssruBanue Z 1,5 )

7. KOHCTPYKIIM 3AXXUMHBIX YCTPOMCTB U IIPUBO/IbI

B ITPUCITOCOBJIEHUAX

JUist co3maHusl CWIIbl 3aKMMa JIETalld B TMPHUCIIOCOOJEHUSX HCIOJIb3YIOT
MPOCThIE ¥ KOMOMHHMPOBAHHBIE 3aXKUMHBIE ycTpoiicTBa. K mpocTeiM OTHOCSTCS
BUHTOBBIE, KJIIMHOBBIC, YKCIICHTPUKOBBIC, PHIYaKHBIC U JP., & K KOMOMHHUPOBAHHBIM
KOMOMHAIIMIO W3 HECKOJbKUX MPOCThIX. Hampumep: BHUHTO-KIMHOBBIE, BUHTO-
phIYaKHBIE M Ap. PacueT M KOHCTPYKIMIO TaKMX 3aKUMHBIX YCTPONCTB MOKHO
B35ITh U3 TEXHUYECKOU uTepatypsl (1, 2, 3).

JIJist MexaHU3aIuy 3aKPETUICHUS IeTallel B MPUCIIOCOOIEHUSX UCTIONIb3YIOT
[MHEBMATUYECKUE, THUAPABINYECKAE, IMHEBMOTHIPABINYECKUE, MArHUTHBIE,
BAaKyyMHBIE U JIp. TPUBOJIBI.

B kpynHOcepuilHOM M MacCOBOM MPOW3BOJCTBAX MIMPOKO HCHOIB3YIOT
CKAThIM BO3AYX, JKUJIKOCTH TOJ JaBjieHUEM, dJeKkTposHepruto. Ilo ObicTpoTe
NEeUCTBUS MTHEBMOTIPUBO/IbI 3HAYUTEIBHO MPEBOCXOISIT MHOTHE
MEXaHU3UPOBAHHBIC MPUBOJIBI. BBIMOIHAS KOMIIOHOBKY 3aKMMHBIX YCTPOWCTB B
MPUCTIOCOOJICHUH TI0 TPeOyeMO Cuile 3aKUMa JeTalleld paCCUUTHIBAIOT UCXOIHYIO
CWITY JUTsl TIPUBOJIA AJIEMEHTOB mpucnocobnenus. [1o ucxoaHoi cuiie mpou3BOAST
BBIOOp KOHCTPYKIIMI MpuBOja M pacyeT. Hampumep, nis mHEBMOIMIUHAPA WIIH
ITHEBMOKaMeEpPbl 110 M3BECTHOM BEJIWYMHE JABJICHUA BO3AyXa OIpPEAeIsIeTCs
JMaMeTp MHEBMOLWIMH/IPA U APYTrUe KOHCTPYKTUBHBIE TAPAMETPHI.

Hanpumep, 111 MHOrO3BEHHOM KOHCTPYKIIMU 3aKUMHOT'O YCTPOMCTBA,
MOKA3aHHOTO0 Ha pucC.25 mepenada CWibl 3aKHMMa MPOUCXOIUT YEPE3 MpUXBAT U
KYJIQUKH.
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Puc.25. MHOro3BeHHOE 32)KUMHOE yCTPOMCTBO

N3 ypaBHEHHS DPaBHOBECHS W YUYUTHIBAs TMOTEPU OT TPEHUS B 3BEHBIX
3)KUMHOTO YCTPOHUCTBA KOY(PPHUITUEHTOM 7).

3aBI/ICI/IMOCTB I/ICXOJIHOﬁ CUJIBI U CHJIBI 3aKUMa MOXKHO Hpe)ICTaBI/ITB
YpaBHECHHUEM
1+1 I, 1
O=(P—+q)>-—,
/, I, n

rae ( cuia npy>kKuHbI BO3BpaTa IpuxBara.
[To cuie Q MOXHO HAWTH TUAMETP MTHEBMOIWIIMH]IPA U3 BRIPAKCHMUSI

_ T

==D’pn,
Q4p77
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rae D-auamerp nunuHapa ,
p - AaBIE€HUE cCxKaToro Bo3ayxa (00sruHo 0,4-0,5 MIla),

n - KILJ, yunTeiBarommii norepu B nuinuape (mpu D=120-:-200mm n=0,9-:-
0,95)

8. Pacuem mounocmu 00pabomku 3a20moeoK 6 npucnocoonenue

B TexHonormn MammHOCTPOEHUS MOJ TOYHOCTBIO M3TOTOBJICHUS JETAINN
MOHMMAETCS CTENEeHb NPUONIKEHUS TEeOMETPUUYECKUX MapaMeTpoB JeTalu
nmapaMeTpoM, 3aJlaHHbIM Ha ueprexe. PaznuuaroT Tpu mnoxaszaTenss TOYHOCTH:
TOYHOCTb BBITIOJIHEHUSI pa3MepoB, (OPMBbI MOBEPXHOCTEH M HMX B3aUMHOTO
pacnonoxxkeHusi.  OTKJIOHEHUs IAapaMETPOB PEANbHOM JE€Tald OT 3aJaHHBIX
HOMHUHAJIbHBIX 3HAYEHUN HA3bIBAIOTCS morpemuocTsMu. OOmas (cymmapHas)
NOTPEIIHOCTh  SIBJISIETCS  CIEACTBUEM  BIUSHUSA  OTHENbHBIX  (DaKTOPOB,
BBI3BIBAIOIINX IIEPBUYHBIE NOTPEIIHOCTH, KOTOPBIE JEIATCA Ha CUCTEMaTHYECKUE
ITOCTOSIHHBIE, CUCTEMATUYECKHE 3aKOHOMEPHO M3MEHSIOIIMECS W CIy4YalHbIC.
TOYHOCTH BBINOJHEHHUS Pa3MEPOB PETIIAMEHTUPYETCS JOIyCKaMH, B KOTOPBIE, KaK
paBUIO, BXOAAT JOMYCTUMBIE OTKJIOHEHHS (OpPMBI MOBEPXHOCTEH H HX
B3aMMHOT0O pacnojoxeHud. [loaToMy mnipu aHanmM3e TOYHOCTH OOpabOTKU
3aroTOBOK Haubojee BaXHBIM SBIISIETCS aHAIM3 TOYHOCTH OINEPALMOHHBIX
pa3MepoB, BBINOIHIEMBIX B MPUCIOCOOJIEHUSAX. DTOT aHAIU3 U PEKOMEHAYETCS
BBITIOJIHATH B KyPCOBOM IIPOEKTE.

B pesyiprare BBITOIHEHUS TEXHOJOTWYECKOM ONEpAlMM CyMMapHas
MOTPEIIHOCTh PACCMATPUBACMOr0 pa3mepa Ay He JIOJDKHA MPEBBIIIATH 331aHHOTO

pomycka T.e. Ay <TA.

[Tpucnoco6nenus st 0OpabOTKM 3aroTOBOK M CaMa 3aroTOBKA SIBISIOTCS
anemednTamu cuctembl CIIMJI. TlosTromy B camom o0mieM ciydae i aHaiIu3a
TOYHOCTU TpeOyeTcs MOCTpOeHUE U peuieHue pazmepHoil uenu cucremsl CITN/,
KOTOpasi TMOKa3blBaeT POJIb KaXJIOTO 3BEHAa B  JIOCTMXKEHHE TOYHOCTHU
ONEPAllMOHHOTO pa3Mepa. Takoll aHauu3 CIOXKEH W TPYAOEMOK, MO3TOMY Ha
CTauy TPOCKTUPOBAHUS MPUCIOCOOJICHUS OTIEIAIOT MPUCIOCOOJEHHE OT
ocTaibHBIX AeMeHTOB cuctembl CITIN/I. Jlasiee Bce morpeniHocTu pa3ouBarOT Ha
nse rpynnsl. [lepBas rpymnma 310 Ag - MOTPENIHOCTh CBSI3aHHAs C METOAOM
00paboTKku. DTO €CTh CyMMapHas TIOTPEIIHOCT, OOpaOOTKH, BBI3bIBacMas
dbakTopaMu HE CBSI3aHHBIMA C TIPUCIIOCOOJIGHWEM, a WMEHHO: YNPYyTHUMH
omkatusmMu cuctembl CIIMJI mox nmeicTBueM CUIl pe3aHusi, MOTPEHIHOCTHIO
HACTPOMKM  CTaHKa, pPa3MEPHBIM  HW3HOCOM  HHCTPYMEHTA,  TEIJIOBBIMU
neopManMsiMid  CUCTEMBI, TE€OMETPUUECKUMU TOTPEHIHOCTSIMU CTaHKa W
nedopmaireit 3arotoBku mpu odpadotke. B mureparype [3] Ao odeHb yaadHO
paccMaTpuBaeTCs, KaK CyMMma IOTPEIIHOCTEM CTaTUYECKOW W JUHAMUYECKON
HACTPOUKH. Ay ompenensieTcss Kak dSKOHOMUYECKas TOYHOCTh MeToja 00paboOTKu
[5,12,14,15,17]. Ilo nanubiM [14] oHa umeeT cieaytomuye 3HaueHus (taodu. 31).

Tabmura 31
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DKOHOMHUYECKAss TOYHOCTh MECTOOOB 06pa6OTKI/I

TouHocTh 00pabOTKH (OPUEHTHUPOBOYHAS)
Knace KBamuret Cpenms KI;IJII):(?:;IIII/JII?I
Metonsr 06paboTkm TOYHOCT 3KOHOMUNYECKasa
" TOYHOCTH TOUHOCTL. MM pa3mMepa
’ (50-80mm)
O0TOuYKa, pacToUKa,
3CHKEPOBaHUE,
CTpOTaHHE
YEPHOBBIC 5 1T11-1T12 0,4 0,2-0,8
YUCTOBBIE 4 1T10-1T11 0,2 0,12-0,2
TOYHEBIE 3 1T9-1T10 0,06 0,03-0,12
OO0TOYKa U pacTOUYKa
rotine 2 IT9-1T10 0,02 0,01-0,03
®pHesepoBaune
YEPHOBOE 4 IT11 0,2 0,12-0,4
YUCTOBOE U 3 IT9-IT10 0,06 0,03-0,2
TOYHOE
PasBepTriBanue
MpeABAPUTEIIHHOE 3 IT10 0,06 0,05-0,12
OKOHYATEIBHOE 2 IT8-1T9 0,03 0,01-0,05
[IporsaruBanue
4HCTOBOE 2a IT9 0,05 0,02-0,06
OTJIEJIOYHOE 2 IT8 0,03 0,01-0,03
[nudoBanue 3yobeB 3a IT9 0,12 0,06-0,2
[Inmudoka 2
TOYHOE IT8-1T9 0,02 0,01-0,0
TOuHOE i IT7-1T8 0,01 0,003-0013
XOHHMHIOBaHHE
MpeIBAPUTEIILHOE 2 IT8-1T9 0,03 0,02-0,05
OKOHYATEIBbHOE 1 IT6 0,02 0,01-0,03
Tpurapka TIne | 1Ts-Ts 0,01 0,002

[Tox »KOHOMHYECKOW TOHMMAETCS TOYHOCTh, 3aTpaThl JJisi OOECTCYCHUS
KOTOpPOW TpHU JAAaHHOM crocobe oOpaboTku OyayT MEHBIIMMHU, YeM NpU APYTUX
CIIOCOOOB. 3HaUEHUE ATOW BEJIMYUHBI MOKET H3MEHSATHCS TAK)KE B 3aBUCUMOCTH OT
ycinoBuii 00paboTku. [log JOCTKUMON MOHUMAETCSI TOYHOCTh, OOecTieunBacMast
npu 00paboOTKe Ha XOpOIIO OTIAKEHHOM CTaHKe pabdouyuM  BBICOKOM
KBATM(UKAIIMKA TPY HEOTPAaHWUYEHHBIX 3aTpaTax TPyJa W BpEMEHH Ha 00paboTKy.
BriOpanHoe no Tabimiam Jijis JTaHHBIX YCIOBUM 3HaUYeHue Ay clielyeT MOHUMAaTh
KaK CPEIHIOI SKOHOMHUYECKYIO0 TOUHOCTb 00paboTku. Bropas rpynma 3to A yer -
MOTPENTHOCTh YCTAHOBKHU 3arOTOBKH B MPHUCIIOCOOJIeHHE. 31eCh MPUCITOCOOICHHUE

paccMaTpuBacTCa COBMECCTHO C 3aroTOBKOM. 3aroToBKa paccMaTpuBacTCA Kak
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KECTKMI DJIEMEHT, KOHTaKTUpYIOIIUKA ¢ mpucnocodienueMm. [edopmanuun
3arOTOBKM KPOME KOHTAaKTHBIX YUYTEHBI B Ap. 3/1€Ch 3arOTOBKa BBIMIOJIHSAET POJIb
3JIEMEHTa, Ha KOTOPOM BBINOJIHAETCS AaHAJIU3UPYEMbIH HAMM OIEPallMOHHBIN
pasmep.

N3BeCTHO, YTO CYIIECTBYET MPaBUWIIO apu(PMETUIECKOTO, aIreOpandeckoro u
KBaJpaTUYHOTO CYMMHpOBaHMs norpemHocteid. [lpaBuno cymmupoBaHus
ONPENENAIOTCA MNPUPOJOM MOTPEIIHOCTEH, TOYHOCTHBIMU TpPEeOOBaHUSIMH K
aHanu3upyeMmbIM u3zenusaM. [lo cBoeil npupoae apudMeTnyecku CyMMHPYROTCS
cllyyaiiHasi TOIpEIIHOCTh C TIOCTOSHHOW, ajreOpanuyecku — 3aKOHOMEPHO
U3MEHSIOIINECS TOTPEITHOCTH, KBaIpaTUYHO- CITyYaiHbIE MOTPEITHOCTH.

[Ipy MOpOEKTUPOBAHUU MPUCIIOCOONCHUN TMpaKTUKa TaKoBa, 4YTO BCE
MOTPEIIHOCTH CYMMHUPYIOTCS KBaJIpaTMYHO, a PE3YJIbTHUPYIOIIYI0O YMHOXKAIOT Ha
ko3 dunueHT 3amaca TogHOCTH K= 1,2. TlorpemHocTd MOXHO CYyMMHPOBATh H
apudmetrnyecku. ApudmeTrnueckas CyMMa SIBISIETCS MaKCHMAIbHO BO3MOXKHOM,
YTO BEAET K YXKECTOUEHHIO JOMYCKOB pPa3MEPOB, BIUSIONIMX Ha TOYHOCTH
o0paboTku. PacueT ¢ ucnosnb30BaHueM apU(PMETUYECKOTO CYMMUPOBAHUS MOKHO
PEKOMEH/I0OBaTh ~ NPUMEHUTENBHO K  MPEHU3UOHHBIM  IPUCIIOCOOJICHUSAM,
CO3/1aBa€MbIM 11l  OOpabOTKM JieTaneil BBICOKOW TouyHOCTU. Vcmomnb3ys

KBaJIPaTUYHOEC CYMMHUPOBAHHE MOXKHO 3aITHCaTh: Ay = \JAT+A,.
HOFpeIHHOCTI) YCTAaHOBKH CKJIaAbIBACTCA U3 HOFpeIHHOCTef/’I 6a3I/IpOBaHI/IH,
3aKpPCIINICHUA U HpHCHOCO6H€HI/IH.
2 2 2
A, =N+, A

3aKp

[TorpemnrHocTh 0a3UpOBaHUS - ITO OTKIOHEHHE (PAKTUUYECKU TOCTUTHYTOTO
MOJIOKEHMST 3arOTOBKM TpU OazupoBaHue oT Tpedyemoro. [lorpemHocts umeer
MECTO MPHU HECOBMEIIEHNN U3MEPUTEILHON U KOHTAKTHBIX 0a3 3aTOTOBKM U paBHA
PACCTOSIHUIO MEXAY TMpeAeIbHBIMU TOJIOKEHUSIMU TPOCKIUNA  H3MEPUTEIIbHOU
0a3bl Ha HampaBJieHHUE MOJIydaeMoro mpu oOpaboTke pazMepa. ITa MOrPEIIHOCTh
SBJISIETCS TEOMETPUYECKOM, TO €CTh OMNPEAENSIeTCS  B3aUMHBIM IOJOKEHUEM
r€OMETPUYECKUX DJIEMEHTOB MPUCHOCOOJEHHEe U 3aroToBku. llorpemHocTs
0a3upoBaHUS OMPENIEIAIOT COOTBETCTBYIOIIMMHU F€OMETPUUECKUMHU pacueTaMu UIU
aHAJIM30M pa3MEpHBIX IIeTel, YTO B psje ciaydaeB oOecrieunBaeT 0ojiee mpoCcToe
pemenrie. Cxembl  0a3WpoBaHUS W pacyeTHbie  (QOPMYJBI  MOAPOOHO
paccMaTpUBaOTCS B JIGKIIMUOHHOM  Kypce «OCHOBBI  TE€XHOJOTUHU
MaIlIMHOCTPOEHUSD U TAKXKE OTPaXeHbI B autepatype [12,29,37].

[TorpemHoCTh 3aKpeIuICHUS Asap.  COCTOWUT B M3MEHEHUU IOJIOKECHUS
3arOoTOBKH B pe3yJibTaTe MPUJIOKEHUS K HEW YCHIMS 3aKPEIICHUS U OTIPEIeIIsIeTCS
KaK pa3sHOCTh MEXJy HauOOJbIIed M HAUMEHBIIEH MPOCKIUSIMU CMEIICHUS
U3MEPUTEILHON 0a3bl B HANpaBJCHWU BBINNOJIHSAEMOro pa3mepa. [lorpenrHocts
3aKPETUICHNUS] BOSHUKAET B CBSI3W C M3MEHEHHWEM KOHTAKTHBIX JedOopMaIifii CThIKa
3arOTOBKM — OMOpPBI mpucnocoOneHuii. CMelieHne 3aroTOBKH BCIEACTBUU
KOHTaKTHBIX Je(pOopManuii BBIYUCISAIOT 10 HOMIIUPUYECKUM 3aBUCHUMOCTSIM,
KOd(PHUIMEHTHI, KOTOPHIX MpeACcTaBieHbl B [12], a Takke YHUCIEHHBIE 3HAYCHUS
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Asup. HA OCHOBE palOoThI [29] npeacTaBieHs! B Tadbauue 32-35.
Tabmnura 32

HOFpCIHHOCTB 3aKPCINICHUS 3arOTOBOK €3 IIPHU YCTAHOBKE
Ha OIIOPHBIC IINIACTHHBI, MKM

HOHCpC‘IHBIe PasMCPLI 3aroToOBOK, MM

XapakreprucTuka 6a30Boii

[OBEPXHOCTH 10-18 | 18-30 | 30-50 | 50-80 | o0~ | 120- | 180-

120 180 260

YcraHoBKa B HpI/ICHOCO6JIeHI/Ie C BUHTOBBIM WJIM S5KCLHCHTPUKOBBIMHU 3a’)KUMaAMU

[TonydeHHast TuTHEM:
B IlecyaHyo (opMy MaIinHHON
(OPMOBKH IO METAIITMYECKOM

MOJICIIH 100 110 120 135 150 175 200
B [IOCTOSIHHYIO hopMy 60 70 80 90 100 110 120
10 BBIIUIABIIIEMON MOJCIIH 50 60 70 80 90 100 110
[IOJI TaBJICHUEM 40 50 60 70 80 90 100
Ilomyuyennas ropsueit
IITAMIIOBKOM 100 110 120 135 150 175 200
["opsiuexaranHas 100 110 120 135 150 175 -

[IpeaBaputenbHO 0OpaboTaHHAS 50 60 20 80 90 100 110

OxkoHuaTenpbHO 00paboTaHHas 40 50 60 20 80 90 100

nudoBanHast 25 30 35 45 60 70 80

YcTaHOBKA B 3a)KMMHOE ancnoco6neHHe C IHCBMATU4YCCKHUM 3aKMMOM

[TonyuenHas nuTbeM:
B IlecyaHyo (opMy MalluHHON
(OPMOBKH 10 METAILUTUYECKON
MOJIETHN

80 90 100 110 120 140 160

55 60 65 70 80 90 100
B [IOCTOSIHHYIO hopMy
0 BBITUIABIISIEMON MOJIEIH 40 50 55 60 70 80 90
HOA AlapJieHHed 30 | 35 | 40 | 50 | 60 70 80
ITomyuyennas ropsueit
LITAMIIOBKOH 80 90 100 110 120 140 160
["opsiuekaTtanHas 80 90 100 110 120 140 -
[IpensapurensHo obpaborannas | 40 50 55 60 70 80 90
OxoHuaTenbHO 00paboTaHHAS 30 35 40 50 60 70 80
[InudoBanHast 15 20 25 30 35 40 45

[Tpumeuanue: 1. YcTaHOBKAa HA MAarHUTHOM TIJIUTE HE UCKJIIOYAET MOTPENTHOCTH 3aKPEILICHUSI.

2. Ionepeunslii pa3Mep 3aroTOBKU HEOOXOIUMO TPUHUMATh HAMOOJIBIITNM B
CEUYCHHH 110 HOpMaJIM K 00padaThIBa€MOIl MTOBEPXHOCTH.

3. [TorpentHocTh 3aKperyieHUs JaHa B TaOJIUIE TI0O HOPMAJIUA K
o0OpabaTbIBaeMOii TOBEPXHOCTH.

Tabmnuia 33

HOFpeHIHOCTI) 3aKPCINICHUS 3aI'O0TOBOK €3 IIPU YCTAHOBKEC Ha OIIOPLI C
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TOYEYHBIM U JIMHEWHBIM KOHTAKTOM (OMOPHBIE IITUDTHI, MPU3MbI), MKM

XapakTepucTuKa 6a30Boif
IIOBEPXHOCTHU HonepeqHHe pa3MEphI 3aroToOBOK, MM
10-18 | 18-30 | 30-50 | 50-80 | 80- 120- 180-
120 180 260
YcTaHoBKa B MPUCTIOCOOJICHHE ¢ BUHTOBBIM WJIM KCIIEHTPUKOBBIMU 32KHMMaMHU
IlonmyyeHHas nuTheEM:
B Necuanyto ¢GopMy MaIIMHHON
(GOPMOBKH IO METAJUTHYECKON
MOJIEH 100 125 150 175 200 225 250
B IIOCTOSIHHYIO (hopmy 100 110 120 130 140 150 160
10 BBIIUIABIIEMON MOIEIN 90 100 110 120 130 140 150
T10]1 IaBJICHUEM 80 90 100 110 120 130 140
ITonmyuyennas ropsuen
HITAMIIOBKOH 100 125 150 175 200 225 250
["opsiuexaranHas 100 125 150 175 200 225 -
ITpenBapuTenbHO 00paboTaHHAs 90 100 110 120 130 140 150
OxonHuaTenpHO 00paboTaHHAS 80 90 100 110 120 130 140
[Inmudopannas 50 60 70 80 90 100 110
YcTaHOBKa B 32KMMHOE IPUCIIOCOOJICHHUE C THEBMATUYECKUM 3aKUMOM
[TomydeHHast TUTbEM:
B MIECUaHYIO bopmy
MAalIMHHONW  (OPMOBKM IO
METAJLIMYECKOH MOEH 90 100 120 140 160 180 200
B HOCTOAHHYIO CI)(szy 80 90 100 110 120 140 140
I10 BBIIIJIABJIIEMOUN MOACIN 70 75 80 90 100 110 120
o1 1aBJICHAEM 45 50 60 70 80 90 100
ITonyyennas ropsuen
IITAMITOBKOU 90 100 120 140 160 180 200
["opsiuekaraHHas 80 100 120 140 150 180 -
[TpenBaputensHo oOpadoTanHast | 70 75 80 90 10 110 120
OxoHuaTenpHO 00paboTaHHas 60 70 80 90 90 100 110
HImudoBanHas 35 40 45 50 55 60 70

[Ipumeuanus: 1.YcTaHOBKa HA MAarHUTHOM TIJIUTE HE JAET MOTPELIHOCTH

3aKpETIICHUS.

2.Ilonepeunslii pazMep 3aroTOBKM HEOOXOIMMO MPUHUMATH HAHOOJIBIINM
B CEYEHUU 110 HOpMaJIU K 00padaThIBa€MO TOBEPXHOCTH.
3.IlorpentHocTh 3aKperyieHus JaHa B TabJIMIIEe IO HOpMaJH K
oOpabaThIBaeMOM MOBEPXHOCTH.

Taomnuma 34

[TorpemHocTh 3aKpEIICHHs 3ar0TOBOK €3 TPU YCTAaHOBKE B PaJHAIbHOM
HaIpaBJICHUH JJIsI 00pabOTKH HA CTAHKaX, MKM

Xapaktepuctuka 0a30Boi

IMonepeuHbie pa3Mepbl 3ar0TOBOK, MM
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MMOBEPXHOCTH

[ 10-18 | 18-30 | 30-50 | 50-80 | 80-120 | 120-180 [ 180-260

YcTraHoBKa B 3a:KMMHOM I'MJib3e (IaHIre) 1 HA HAHTOBOM ONpaBKe

XOJIOMHOTAHYTast
KaTuOpoBaHHAS 50 60 70 80 - - -
IIpenBapurenbHO
oOpaboTaHHas 40 50 60 70 ) ) )
OKOHYATENbHO
00paboTaHHas TOYEHUEM 25 30 35 40 i - -
[ImudoBannast 20 20 25 25 - - -

YcranoBka B TPEXKYJIAYHOM MATPOHE ¢ THEBMATHYC€CKUM 3aKHMOM

[TosyueHHast TUTHEM:
B NeCcYaHyo bopmy
MalIMHHON (OPMOBKH IO
METaJTHUECKOH MOIEH 220 | 260 | 320 | 380 | 440 | 500 | %80
B IIOCTOSHHYIO (hOpMYy 140 | 170 | 200 | 240 | 280 | 320 380
I10 BBITUIABJIsIEMOM Moaenu | 50 60 70 80 90 100 120
II0JI JaBJICHUEM o5 30 35 40 45 50 60
[Tonydennas ropsuen
LITAMIIOBKOH 220 | 260 | 320 | 380 | 440 | 500 580
['opsiuekaranHas 220 | 260 | 320 | 380 | 440 | 500 -
Hpensaputenbiio 50 | 60 | 70 | 80 | 90 | 100 | 120
oOpaboTaHHas
OKortaTensiio 25 | 30 | 35 | 40 | 45 | 50 | 60
oOpaboTaHHast
mudosannas 10 10 15 15 20 20 25

[Tpumeuanus: 1.1Ipu ycTaHOBKE Ha ONPaBKy HAJAO0 YUYUTHIBATH MOIPEUTHOCTh

0a3upoBaHUs U MPUHUMATH MOTPEIIHOCTh 3aKPETJICHUS B 3aBUCUMOCTH OT
KpEIJICHUS OTIPABKHU B THJIB3€, MATPOHE WM 32)KUMHOM MPUCIIOCOOTIECHUH.

2.YcTaHOBKa B JKECTKMX IEHTpaX HE JAeT MOTPEIIHOCTH B PEAIbHOM
HanpaBieHuU. [lorpemHoOCTH 3aKperuieHus], MOJyYarolUecs IIPU YCTAaHOBKE B
TUIABAIOLIMM TEPEAHUN U BPALIAOIIMKCSA 3aJHUKA LEHTPbI, HE YUYUTBHIBAETCS, TaK

KaK IICPCKPLIBACTCA OTKIIOHCHHUEM 3aIOTOBKHU 1101 )IeﬁCTBHeM CHUJIbI pC3aHMU.

TabOmnurta 35

HOI‘peHIHOCTB 3aKPCIINICHUS 3arrOTOBOK €3 IIPHU YCTAHOBKE B OCCBOM

HaIpaBJICHUH JJIsI 00pabOTKH HA CTAHKAX, MKM

‘ XapakTepuCTHKA

6azoBoit \ [TonepeuHble pa3Mepsl 3arOTOBOK, MM
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IOBEPXHOCTH | 10-18 [ 18-30 |30-50 |50-80 | 80-120 [ 120-180 | 180-260

YcTraHoBKa Ha ITAHTOBOM ONpaBKe

IIpexBapuTensHo obpaborannas | 20 | 30 | 40 | 50 | 60 | 70 | -

YcTaHOBKa HA HUJIMHIPHUUECKOHN OMPaBKe C PYYHBIM 32KHUMOM

IIpenBapuTensHo obpaborannas | 10 | 15 | 20 | 25 | 30 | 30 | -
YcTaHoBKa B 3a)KMMHOM TUJIb3€ (I[aHre) 10 YIopy

XOJOAHOTSAHYTas

KauOpoBaHHAS 40 50 60 70 80 - -

ITpenBapuTenbHO 00paboTaHHAS 30 40 50 60 70 - -

OxoHuaTenbHO  0OpaboTaHHAA
TOYEHHUEM 25 30 35 40 - - -

Ycemanoeka 6 mpexkynauxkosom camouenmpupyrouiem nampone ¢ pyYHblmM HPpUgo0om

HOJ'Iy‘ICHHaH JIUTBECM:

B MECYaHYIO bopmy
MalIMHHOW  (OPMOBKM  TIO
METaJUIMIECKON MOIEIH 80 90 100 110 120 130 140
B MIOCTOSTHHYIO (OopMy 70 80 90 100 110 120 130
TI0 BBITUTABIIIEMOM MOJIEIN 60 70 80 90 100 110 120
[10J 1aBJICHUEM 40 50 60 70 80 90 100
Ilonmyuyennas ropsuen
HITAMIIOBKOH 80 90 100 110 120 130 140
["opsiuexaranHas 110 140 170 200 230 260 -
ITpenBapuTenbHO 00paboTaHHAsS 50 60 70 80 90 100 110
OxkonyarenbHO 00paboTaHHas 30 40 50 60 70 80 90
HInmudoBanuas 15 15 20 20 25 25 30

YcraHoBKa B TPCXKYJIAYKOBOM IIATPOHE C TIHCBMATUYCCKHUM IIPHUBOJIOM

[TonydyenHas TuTbEM:

B MIECYAHYIO ¢bopmy
MalIMHHOM  (QOPMOBKM  TIO
METATIINYECKON MOJIEIH 70 80 90 100 110 120 130
B TIOCTOSIHHYIO (hopMy 60 65 75 80 90 100 110
10 BBIIUIABIAEMOI MOJIEIH 50 55 65 75 80 85 90
I0]T IaBJICHUEM 35 45 60 55 65 70 80
ITonyyennas ropsuen
IITAMITOBKOU 60 70 80 90 100 110 120
["opsiuekaraHHas 100 120 150 160 200 230 -
[TpenBaputensHo oOpabdoranHast | 40 50 60 70 80 90 100
OxkoHYaTeapHO 00paboTaHHas 20 30 40 50 60 70 80
InudoBanHas 10 10 15 15 20 20 25

[Tpumeuanue: 1. Ilpm ycraHOBKe Ha ONpaBKy HaI0 YYUTHIBATH
MOTPEIIHOCTh 0a3upOBaHUS W TMPUHUMATh TOTPEIIHOCTh 3aKPEIUICHUS B
3aBHCHUMOCTH OT KpEIUIGHWS ONpaBKH B TWIb3E, MATPOHE WM 3KUMHOM
MPUCTIOCOOJICHUH.

2. YcraHOBKa B LIEHTPAax HE HMCKIIOYAET MOTPEIIHOCTH 3aKperieHUs, HO
IIPU 3TOM BO3HHKAET MOTPEIIHOCTh 0a3UPOBAHUS B OCEBOM HAIIPABJICHUU.

[TorpemHocTb, 00yciOBIEHHas mpuUcOcoOiIeHneM A,,. - COCTOUT U3
MOTPEIIHOCTEN: BBI3bIBAEMasi HETOYHOCTHIO M3TOTOBIEHHUS TPUCIIOCOOJICHUS IO
BbIOpaHHOMY  mapameTrpy  A,.,  OOYCIOBJEHHas  M3HOCOM  3JEMEHTOB
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npucnocoonenust A,s,., 00yCIOBIEHHAs YCTAaHOBKOM MPUCIIOCOOJIEHUS HA CTaHKE

Aycm. npucn.

a2 2 2
Anp - \/Au32 + Au3H +A

yem.np.

[Ipyu wHanuume B TPHUCTOCOOJICHWE OSJIEMEHTOB JUIsl  HAIPaBJICHHS
MHCTPYMEHTa (KOHIYKTOPHBIE BTYJIKHU) CJIEAYET YYUTHIBATH MOTPEIIHOCTh OT
nepeHoca MHCTpyMmeHTa. Kak ormedanoch BhIIIE, BCE MOTPEIIHOCTH HEOOXOIUMO
paccMaTpuBaTh CIPOCKTUPOBAHHBIMU Ha HAMIPABJICHUE BBIMOJIHAEMOTO pa3Mepa.

Ha u3HoC BiMsIOT pa3Mepbl U KOHCTPYKIIUSI YCTAaHOBOYHBIX AJIEMEHTOB,
Matepual W Macca oOpabaThIBaeMOM JeTajd, COCTOSHHE €€ 0a30BBIX
noBepxHocTel. Hanbonee WHTEHCHBHO HM3HAIIMBAIOTCS OMOPHI C TOUYCYHBIM U
JUHEWHBIM KOHTAaKTaM{, HaMMEHEE - OIOpHbIE IUIACTUHBI ¢ OOJBIIUMU
MOBEPXHOCTSIMH KOHTakTa. B Tabnuiie 36 naHbl pacueTHbIE 3aBHCUMOCTH JIJIs
OTpEAeICHUs] MOTPEIIHOCTEN U3HOCA.

Tabmuma 36

M3HoC YCTAaHOBOYHEIX 3JICMCHTOB

Cxema 0a3upoBaHus OO6pabarbeIiBaeMbIi pa3mep [TorpemntHocTh M3HOCA
Usinp
Hy, Ha, H3 —_—
Sina
o] ‘f U
Sino
7 A
) 7
3 I 1
49 7 Hi,H, H3 0
Hi U
H> 0
=~
R Hi U2
A
S B
— - 3y H> U
W?%W 7 H3 Ul
"
¢
; = ﬁﬂ'& a tgo=(Uz-Uy)/l
Z ALY 7
1

HpI/I6J'II/I)KCHHO HN3HOC YCTAHOBOYHLIX 3JICMCHTOB MOJXKET ONPCACIATLCA 110
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cooTHomienuro: U =U, -k, -k, -k, -k,,

rne Up - cpemHuii HM3HOC YCTAHOBOYHBIX OJIIEMEHTOB I YyT'YHHOM
3arOTOBKH IIPH YCHIIME 3aKHMa Po=10 kH u 06a30BOM 4YHCIIE YCTaHOBOK
N=100000 (rabmuma 37,38) ki,K2,k3, ks cooTBeTcTBeHHO KO3 PHIIMEHTHI
YUNTBHIBAIOLIME BIMSHHE MaTepHala 3aroTOBKH, OOOPYIOBaHHUS, YCIOBHIA
00pabOTKK U YKCjIa YCTAHOBOK, OTIMYAIONIMXCSA OT MPHHATHIX IPU ONPEaeICHHH

Uo.
Tabmua 37

3naueHust cpeaHero uzHoca Ug yCTaHOBOYHBIX 3JIEMEHTOB (IIpH
No=100-10%, MaTepuan 3arOTOBKHM - YYT'yH), MKM.

Matepuan yCTaHOBOYHBIX 3JIEMEHTOB
ctab 20 | cranp 40X | ctanmsY10 cranp 45 ¢ | TBepAbIi
Tun YCTaHOBOYHBIX | IEMEHTOBA | 3aKajieHHa | A xpomoBbIM | criiaB BK8
9JIEMEHTOB HHast s 3aKaJIeHHa | IMOKPBITHE
3aKalieHHa a M
s
[TocTostHHBIE OTIOPHI: 170 155 145 70
co  chepuieckoit | 100..240 | 90..220 | 90..200 | 20160 -
rOJIOBKOM
3 3 85 75 70 _ 13
C IUIOCKOM rOJIOBKOM 50,120 45105 40100 —11.“15
C HACEYEHHOM TOJOBKOM 145 135 130 i -
90...200 85...185 80...180
ITpusmsl 125 115 110 65 18
70...180 65...165 60...150 40...90 16...20
OnopHele IIJIACTUHBI 45 40 38 25 12
TJ1aJIKue 25...65 25...55 25...50 20...30 10...14
OnopHble  MIACTHHBI  C 50 45 42 28
KOCBIMH CpE3aMHU 30...70 30...90 25...60 20...33
ITanp1bl yCTaHOBOYHBIE:
100 90 85 50
Cpesanpie 60..140 | 55..125 | 50..120 30...70 )
65 55 50 25 i
i npireciie 20.90 | 35.75 | 30.70 | 20.30
OrnpaBKH ITWIHHAPUIECKHEC 60 50 45 25
40...80 30...70 25...65 20...30

[Tpumeuanus: 1. B uucnurene nanel cpennue 3HaueHus: Vo, B 3HaMEHaTENe
- PEKOMEHyEMBIN UHTEPBAIL.

2. bonpmve 3HaueHuss Vo OPUHUMAIOTCA MJIS CIIy4aeB 3aKpEIICHUS
3arOTOBKM TIEPEMEHHBIM YCHJIMEM, BO3MOXHBIX YIapOB IIpU KOHTAKTE U
3HAYUTEJIIbHBIMA BPEMEHEM KOHTAKTa 3arOTOBKM M YCTAaHOBOYHOTO 3JJIEMEHTA,
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YCHIIMAMU 3aKPCIJICHUSA U MACChI 3aIrOTOBKH.

TabOmura 38

KoaduimenTsl, yauThIBaomuye yCcaoBHs H3HOCA

Koad
YunuTEIBacMbIC
butm 3HaueHus
YCIIOBHS
SHT
Cranp He Cranp 3aKajicH-
Uyryn
3aKaJICHHAs Has
Marepuan neranu K1
1,0 0,97 0,91
ABTOMaTHYECKUE
YHuBepcanpHOe CrneuunanbHoe
JIUHHHA
Tun oGopynoBanus ko
1,0 0,25 1,57
Touenue, hpezepoBanue, CBEpIICHHE, Indosatne
3CHKEPOBaHUE
YcnoBus 06paboTkH ks CTall C cranu 0e3 CTaJli C Hyryna
yyryHa 6e3 oe3
OXJIAKJIEH | OXJaXKIeH OXJIAXKE
OXJIAXKICHUS OXJIAXK]ICH
HeM ust HHEM
ust
0,94 1,0 1,12 1,32 1,58
Yucno ycranoBok Nx10°
Yucio YCTaHOBOK k4 a0 5 a0 10 a0 20 a0 40 50..100 a0 150
2,8 2,4 1,8 1,3 1 0,9

[TorpemHocTs, 00yCIIOBICHHAs YCTAaHOBKOM Ha CTAHKE Aycr npuen. JABUCHUT
OT CMENIEHUN WJIM TEPEKOCOB KOpITyca MPHUCIOCOOJICHUI Ha CTOJje, TUlaHIIaioe
WM IINUHJENIE CTaHKa. /[ yMEeHbIIEHUS 3a30pOB PEKOMEHAYETCS MOBBIIIATH
TOYHOCTh TMOCAJOYHBIX MECT TNPHUCIOCOOJIEHUS, PA3HOCUTh HA KOPIIyCce
OPUEHTHUPYIOIIME €r0 3JIEMEHTHl M NOATOHSTH ITOCAJOYHBIE MecTa K CTaHKy. B
MAaCCOBOM,  CEpPUWHOM  IPOU3BOJCTBAX  MPU  HCHOJB30BAHUE  OJHOTO
MPUCTIOCOOJICHUSI ¥ HEM3MEHHBIM €r0 3aKpeIyICHUEM IMOTPEITHOCTh YCTaHOBKHU
MOXET OBITh YaCTMYHA WJIM TIOJHOCTBIO YCTpaHEHA HACTpOMKoW cranka. [lpum
WCIIOJIb30BAHUU HECKOJIBKUX OJMHAKOBBIX TMpHUCHOcOONeHnt (ay0iepoB U
CITyTHUKOB) 3Ta BEJIMYMHA HE KOMIIEHCUPYETCS HACTPOMKOW CTaHKA U MOJHOCTHIO
YUYUTHIBAETCS.

B cepuifHOM MpoOu3BOJCTBE MPU YACTON NEPEYCTaHOBKE MPHUCIOCOOJICHUS

100




Ha A yer npuen. BIAMSIIOT U THOBPEXACHHUE COINpsraeMbIX MoBepxHocTel. Ilpm
coOoieHne TpeOOBaHW K CMEHE MPHUCIOCOOJIECHUN W TPABWJIBHOM BBIOOpE
3a30pOB B CONPSDKEHUAX A yem. npen. = 0,02...0,1MM.

B kak71oM KOHKPETHOM CITy4ae peKOMEH/IYETCS BBITIOJIHATH PacyeT 10
OIIPENENEHUIO0 A yer npucn. B 3aBUCUMOCTH OT €€ CXEMBbl YCTAaHOBKH U 33JJaHHOM
TOYHOCTHU U3TOTOBJICHUS MTOCAA0YHBIX MecT. B Tabnuue 39 npuBeneHs
3aBUCUMOCTH JUIsl ONpeneneHust A yer. npucn..

Tabmuua 39
[TorpentHOCTh YCTAaHOBKH MPECITOCOOICHUS
[TpunIUT A yer. npucn. 8 HANPAGIEHUU
YCTaHOBKH Cxema yCcTaHOBKH
MIPUCTIOCOOICHUS Ocu x Ocny Vrna
Y
Ha ropusonrtanbHbii S i
LIITAHJIEIb 110 TOPLLY N N AT s 2arctg—
U LIEHTPUPYIOILIEMY T4 ':}'_’ﬁ X D
HOSICKY ) /
7
Y
Ha BepTukaibHbIit 1 AT
CTOII IO TOPILY U % ) s AT 2arctg )
HEHTPUPYIOIIEMY A F (A
MOSICKY R X

Ha xonyc H » I 0.03...0.06 - da
IITTHH TSI ’ X
7

B mmmmunens:

C koHyCcOM
Mopsze:
NeO 0.01...0.2
Nel,2,3 0.01...0.2
Ned,5 0.2...0.4 da
Ne6 0.25...0.5
C meTpuyeckum
KOHYCOM:
Ne80 0.25...0.5
Nel00 0.3...0.6
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B nentp yr -
Ha ropuzontaibHbIit
cronmo T — - 0.01...0.03

o0pa3HOMy ma3y lan 7 IS/lun

[To aBym AL1+0.25
mpUQPTOBBIM s’
OTBEPCTHSIM

[Ipumeuanue. bykBbl B Tabnuie o6o3HayatorT: AT — TopueBoe OueHue
OTMIOPHOM  TOBEPXHOCTH  MPHUCIOCOOJEHUS, TMPUHUMAETCI B  Ipenaenax
0.01...0.04mMm; S — MakCUMaJbHBIM 3a30p B COMNPSDKEHUSIX Oa3UPYIOIMIUX
MOBEPXHOCTEH; 2§’ - CyMMa MaKCHMAJbHBIX 3a30POB MEXIy IMTH(GTAMH U
OTBEPCTUAMH; OO0 — IOTPEIIHOCTh IOJIOBUHBI yIila KOHycCa 0, NPUHUMAETCS B
npeaenax 2'...8"; 0Li; — JOmMyck Ha pPacHoJIO)KEHHE KOOPJWHAT IITU(PTOBBIX
otrBepctuii; D — quametp

[lorpemtHOCTh W3TOTOBJICHHSI TMPUCIOCOONEHUS Ay XapaKTepU3yeT
HETOYHOCTD IOJIOKEHUS YCTAHOBOYHBIX 3JIEMEHTOB MPUCIOCOOIEHUS (Ha KOTOpbIE
YCTaHABJIMBAETCS 3aroTOBKa) OTHOCHUTEIbHO Oa30BbIX IOBEPXHOCTEH, ocei
npucrnocoOieHus (o KOTOP5IM OHa OPUEHTUPOBaHa Ha cTaHke). To ectb A, €cTh
NOTPENIHOCTh B3aUMHOIO TOJOKEHUS WIM OTKJIOHEHHS pPa3MEpOB MEXKIY
MOBEPXHOCTAMHU KOHTaKTUPYIOLIUMH C 3arOTOBKOM U craHkoM. Hanpumep, Ouenue
OTIOPHOM TOBEPXHOCTH IMJIMHIPUYECKON OMpPaBKU [JIsi 0OTAYMBAHMS HAPYKHOM
MOBEPXHOCTU 3arOTOBKM OTHOCHUTENBHO €€ 0a30BBIX MOBEPXHOCTEH (LIEHTPOBBIX
rHE3/); JOMYCK Ha pa3Mep MEX]y YCTAaHOBOUHBIMHU JJIEMEHTaMH IUJIaHIIANWOBI K
TOKapHOMY CTaHKy M OCBIO OTBEpPCTHs IUIAHIIAHOBI COBIAJAIOIIETO C OChIO
BpalICHUs IIMAHIEAS U ONPENEISAIOIErO IMOJIOKEHUS PEKYIIEro WHCTPYMEHTA,
HENapayuleJbHOCTh ~ YCTAHOBOYHBIX  3JIEMEHTOB  MPHUCIOCOOJEHMST IS
dbpe3epoBaHusT  TOPU3OHTATBLHONW  TMOBEPXHOCTH  OTHOCHUTEIBHO  OMOPHOM
NOBEPXHOCTU  mpucnocodsiennd. Ecnu  mapaMerpsl  TOYHOCTH — MEXKIY
MOBEPXHOCTSAMHU, KOHTAKTUPYIOUIMMHU C 3arOTOBKOM M CTaHKOM OIpPEAEINISIIOTCS
pa3MepaMy HECKOJIbKMX JETallui, TO Uil aHaiu3a TOYHOCTH HCHOJb3yeTcs
pa3MepHasi Lelb.

Hcxons W3 BBILIEU3IOKEHHOTO CIEAyeT, 4To 0e3 ydera KoddduimeHTa
3amaca TOYHOCTH:

Ay =R+ 8+ 8, +A +A +A,<T4 (9

C yderom kordduireHTa 3amnaca TOUHOCTH:
2 2 2 2 2 2
Ay =12 A+ A+ A, + A + A +A <T4

yem .npucn.

aKp.
[Ipu pacdere TOYHOCTH CaMOTO MPHUCIIOCOOJICHHS W3 TPUBEACHHBIX BHIIIC

dbopmyn BeienstoTr A ... Jamee, ecnou Ays.. BXOIUT B Pa3sMEPHYHO 1Elb,

MIPOU3BOJIUTCS PELICHUE pa3MepHOU Lenu. COOTBETCTBEHHO MOJy4aeM:
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Ao SATA® = (A + 8+ 8 4+ A A )

ycm.npech.

A, SAJOTTA? (A2 + A2 + A2, + A2 + A ),

3aKp yem.npecn.

B nieiioMm He0OX0JAMMO OTMETHTB, YTO aHAJIN3 TEXHUYCCKON JTUTEPATYPhI U
HOPMATHBHBIX MaTEPHAJIOB Pa3JIMYHBIX MPEANPHITHI MO3BOJISICT 3aKIIFOUYHUTh, YTO
B HACTOSIICE BpPEMS HET CIMHON CTaHAAPTHONH METOJIUKH IO PacdyeTy TOYHOCTH
o0pabOTKM  3aroTOBOK B  IPHUCIOCOOJICHHHM, pacdyeTy TOYHOCTH CaMHuX
npucnocooneHnii. Ilo3ToMy mpuM HMCHOJIB30BaHUE CTYACHTAMH MaTEepHaJIOB
OTJIMYHBIX OT JAHHOTO MOCOOMSI HEOOXOIUMO J1aBaTh MOAPOOHOE UX PA3bICHCHHE
1 000CHOBAaHHE.

Ocobennocmu pacuema mounocmu oo6padomKu 6 KOHOyKmopax

Oco00OeHHOCTD pacyeTa OMpeeIIeTCs] HATHIHEM HAIIPABIISIONINX PEKYIIHMA
WHCTPYMEHT (CBepjia, 3€HKEPHI, Pa3BEPTKH) IJICMEHTOB B BHJEC KOHIYKTOPHBIX
BTYJIOK. PacueT MOXHO BBITIOJIHATH IO BHITIETIPUBEACHABIM Gopmyram. [Ipu sTom
3a TOTPENTHOCTh A 4y TPUHAMAIOTCS  JIOMYCKA  PACHOJIOKECHHS  BTYJIOK
OTHOCHUTEJIPHO  YCTAaHOBOYHBIX IIOBEPXHOCTECH MPHUCIOCOOJEHHUS, JIOIMYCKH
MEXKIICHTPOBBIX PACCTOSHUNA MEXKIYy KOHAYKTOPHBIMH BTYJIKAaMH W JOMYCKHU
MEePICHINKYJIIPHOCTH WIIH MapaJlJIeIbHOCTEN OCel BTYJIOK OTHOCHUTEIBHO Pabounx
MOBEPXHOCTEH YCTAaHOBOYHBIX JJICMEHTOB M OINOPHOW ITOBEPXHOCTH KOpITyca
IPUCTIOCOOJICHHUS.

KoHcTpykinss u  pasMmepbl KOHIYKTOPHBIX BTYJIOK CTaHIAPTH30BAHBI.
Paznmuuaror Tpu BWAA CTAaHOAPTHBIX BTYJOK: TIOCTOSHHBIE, CMCHHBIC U
ovicTpocMeHHBIC. [I0CTOSTHHBIC BTYJIKH MPUMEHSIOTCS TOTIa, KOT/Ia OTBEPCTHE HA
omepanud  oOpabaTpIBaeTCs JUIIL OJHUM HHCTPYMEHTOM (CBEpJOM  WJIH
3eHKepoM). [lpw ycTaHOBKHM B KOHAYKTOPHYIO TUIMTY OHH 3alPECCOBBIBAIOTCS 10

H
IocajgKke ——.
no

CMeHHBIC BTYJIKH, KaK M IIOCTOSIHHBIC, WCTIOJB3YIOTCS TMPH 00paboTKH
OTBEPCTUI OJIHUM HWHCTPYMEHTOM, HO B Te€X CIydasX, KOTJa HEO0XOIuMO
CpPaBHHUTEIIPHO dYacTas WX 3aMEHa Hu3-3a u3Hoca. B T1abm. 40-42 mnpuBeneHbI
pPEKOMEHIyeMbIe 3HAYCHHS JOMYCKOB WHCTPYMEHTOB M KOHAYKTOPHBIX BTYJIOK
npu oOpaboTke oTBepcTuili ¢ modisiMu jpomyckoB H7-H11. Ilenecoobpaszno
MPUHUMATh TOCATKH CMEHHBIX KOHIYKTOPHBIX BTYJIOK B TIOCTOSTHHBIE BTYJIKH

H6 H7 H8
g5 g6 g7
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Tabmnura 40

JluaMeTp HHCTPYMEHTOB 1JIs1 00padOTKH OTBePCTHH

o no HomuHanbsHbIe JUaMETpbl, MM
ITyCKOB
T[IpuMeHsieMblit 06pabateiB | o 3 cB. 3 cB.6 | ¢B.10 | cB.18 | ¢B.30 | ¢cB.50
HHCTPYMEHT AeMBIX 706 | 1010 | 1o 18 | 1030 | 1o 50 | mo 80
OTBEpCTHH [IpenenpHbIE OTKIIOHEHUS, MKM
Csepna:
0 0 0 0 0 0 0
06111ero -25 -30 -36 -43 -52 -62 -74
Ha3HAYCHUS
TOYHOTO 0 0 0 0 0 0 0
WCTIOJTHEHUS -14 -18 -22 -27 -33 -39 -46
36:(‘)‘691’“ HI ) ) | 210 | -245 | -200 | -350
A -245 | -290 | -340 | -410
pa3BepPTHIBAHHUS
OKOanf[TJ:JIILHoﬁ H11 - - - +60 75 +90 +110
06paGoTKH +25 +30 +40 +50
PazBeprku:
H10 -25 -30 -40 -50 -60 -70 -80
YCpHOBbIE  TO] -34 -40 -50 -62 -74 -87 -105
YHCTOBBIC
pa3BepThIBaHUE
[Tponomxenne Tadmuis 40
TUIS
OKOHYATENLHON H10 +30 | +36 | +43 | +52 | +63 | +75 | +90
+23 +26 +32 +40 +48 +57 +70
o0paboTku
TO Ke HO +18 +22 +26 +31 +37 +43 +54
+11 +14 +17 +20 +24 +29 +35
» +12 +15 +18 +22 +26 +30
HE 19+ 7 | 40 | +10 | +13 | +15 | +17
TUTS
OKOHYATEIbHOMN
H7 [ +6+2 [ +743 | 4945 | L | 131 0 1 2D
o0paboTku
TO XKC -4 -2 -1 -1 -2 -2 -1
K7 8 | 6| 5| 6| -8 -9 | 9

HpI/IMe‘IaHI/IGI OTK0HEHUS 3aJlaHbl OT HOMHWHAJIbHOI'O AruaMETpa.
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JlnameTp oTBEpCTHII KOHAYKTOPHBIX BTYJIOK.

Tabmuma 41

ITons
JIOTTyCKOB HomuHanbHbIe AMaMeTpbl, MM
HpumensembIit ngaBg Eggg}}; 10 3 cB.3 | cB.6 |cB.10 | cB.18 | ¢B.30 | cB.50
e
HHCTPYMCHT enix | Brx 06 | 1010 | mo 18 | 1o 30 | 1050 | mo 80
OTBEp | BTYJO
CTHH | K IIpenesibHbIE OTKJIOHEHHS, MKM
Caepna:
00IIIero Ha3HAUCHUS - Fg | +20 | +28 |+35 |+43 +53 +64 | +76
+6 +10 | +13 | +16 +20 +25 | +30
TOYHOT'O
UCIOJHCHUS - G7 +12 +16 +20 +24 +28 +34 +40
+2 +4 +5 +6 +7 +9 +10
3eHKepbI:
TI0J1 pa3BePTHIBAHUE - F8 | i ) -167 | -192 | -226 | -274
-194 -225 -265 | -320
TO XK€
- G7 i i ) -186 -217 -256 | -310
-204 -218 -281 | -340
JUI1 OKOHYATEILHOU
06paboTKH - F8 i i ) +103 | +128 | +154 | +186
+76 +95 +115 | +140
TS
OKOHYATEIILHOM H10 G7 +42 | +52 | +63 | +76 +91 +109 | +130
00paboTku +32 | +40 | +48 | +38 +70 +84 | +100
TUTSE
OKOHYATEILHON H9 G7 +30 | +38 | +46 | +55 +65 +79 | +94
00paboTKu +20 | +26 | +31 | +37 +44 +54 | +64
TS
OKOHYATEIILHOM H10 G7 +42 | +52 | +63 | +76 +91 +109 | +130
00paboTku +32 | +40 | +48 | +38 +70 +84 | +100
TUTSE
OKOHYAaTeJIbHOU H9 G7 +30 +38 +46 +55 +65 +79 +94
o0paboTkn +20 | +26 | +31 | +37 +44 +54 | +64
TO XK€
H8 G7 +21 | +28 | +35 | +42 +50 +60 | +70
+11 | +16 | +20 | +24 +29 +35 | +40
IIponosxenune Tadaunbl 41
IMons
JIOTITyCKOB HomMunaabHbIe IMaAMETPBI, MM
[Ipumensemslit
HHCTPYMCHT Zf}iig E;)HHIZ 3 cB.3 ¢B.6 | ¢B.10 | cB.18 | ¢B.30 | ¢B.50
OPH | 1021 166 | 1010 | 10 18 | 1030 | 1050 | 10 80
eMBIX | BIX
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OTBEp | BTYJO
ctuii | IIpenenbHbIE OTKIOHEHHS, MKM

s OKOHYATEJILHOMI
00paboTKH H7 G7 +18 | +20 | +29 | +35 +41 +50 | +60
+8 +11 | +16 | +17 +20 +25 | +3

»
H7 | g6 |+14 |+19 |+28 |+28 |+33 |+41 |+49
+8 | +11 |+14 |+17 |+20 |+25 |+3

»
K7 G7 |8 +14 | +19 | +23 +26 +32 | +39
+2 |42 | +4 |45 +5 +7 |49

IS OKOHYATEIbHOM
00paboTKH K7 Ge |+4 |+10 |+12 |+16 +18 +20 | +25
+2 +2 +4 +5 +5 +7 +9

HpHMG‘l&HHH: 1. OTKIIOHEHUS OT HOMHHAJILHOTO AnuamMeTpa.

2. JlanHble MOJy4yeHbl mpu mosax gomyckoB F8 wimm G6 m HambGombmm

IIPEIEIbHOM pa3sMepPe MHCTPYMEHTA, ONPEAEIIIEMOM 10 TaOJIuIIE.

Tabmauia 42

[TorpemHoCcTh OT CMEIIEHHUS U ITepeKoca HHCTPYMEHTa
pu 00pabOTKE OTBEPCTHUI.

[TorpemHocTh
Koca
Bun obpaboTku Pazmep, m OT cMemIeHus O nepexoca n
CMEIIICHUS
UHCTPpYMEHTA
WHCTPYMEHTA
Caepien d
ve craien 0,5s 0.5s+s(l, +m)/1
CaepJieHHe YyryHa (0.3...0.5)d
3EHKEpOBAHUE <0.3d

[Ipumeuyanue. bykBbl B Tabmuie 0003HA4YalOT: M-PacCTOSIHUE OT
TIOBEPXHOCTH 3aroTOBKU JO KOHIYKTOPHOH BTYyNKW; | - IjMHA KOHIYKTOPHOI
BTYJaKkH, li - mHa o00pabaThiBAEMOro OTBEPCTHS; S - MaKCHMAaJbHBbIH
JAAMETPAIIbHBIN 3a30p MEXIY KOHIYKTOPHOM BTYJIKOM U MHCTPYMEHTOM.

beicTpoCcMEHHBIE BTYJIKM NPUMEHSIOTCA B TEX CllydasX, KOTJa OTBEPCTHUS
oOpalaThIBaeTCs MOCIEAOBATEIbHBIM HECKOJIBKUMH HHCTPYMEHTaMH, HalpuMep
CBEpJIOM, 3C€HKEPOM U pa3BepTKOU. [lnd HampaBieHus  KaXxIOoro H3 HUX
npeaycMaTpuBaeTcsd CBOsI OBICTPOCMEHHAs BTyJKa. Bce BTYJIKM HMEIOT
OJIMHAKOBBI HApYKHBIA AUAMETP, & BHYTPEHHUE — JUAMETP COOTBETCTBYIOIIETO
WHCTPYMEHTA. BBICTPOCMEHHBIE BTYJIKM YCTAHABIMBAKOTCA B MTOCTOSTHHBIE BTYJIKU
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M0 TE€M >K€ MOCaJKaM, 4TO U CMEHHBIE.

Pexymuii MHCTPYMEHT HaIpaBIISIETCSI B OTBEPCTUE BCEX KOHIYKTOPHBIX
BTYJIOK 1O TOABMXKHOM TIOCQJKE C TapaHTUPOBAHHBIM 3a30poM. llpu sTOM
WHCTPYMEHT NPUHUMAETCS 32 OCHOBHOM Bal.

Hcxons w3 M3MOKEHHOTO B BhIpaxkeHHe (9) mo0aBATCS MOTPEIIHOCTH,
00yCIIOBJIEHHBIE HATMYUEM KOHIYKTOPHBIX BTYJIOK. PacCMOTpUM pacdeT TOUHOCTH
00pabOTKM 3aTOTOBKH B KOHAYKTOPE Ha KOHKPETHOM mpuMepe (puc.26).

RAkar T/ 2Ax0n
| l I
F|/‘[|1|L Q:N
é / | M N |
NN 4—331 \]'Rx\\l
] | INY |
| S |
|

RAaem: T/ZAaem

Puc. 26. KonnykropHas Hayaaka

3nech neranb 0a3upyerca Ha HEHTPUPYIOIINNA MOSICOK, KOHAYKTOpHAs IJINTa
0asupyeTcs Mo IEHTPUPYIOLIEMY MOACKY, Ha (DJIaHIIE BBITIOJHEHBI OTBEPCTHUS MO/
KpernexHbie neraiu. CoraacHO cXeMbl POCTAaHOBKU Pa3MEpPOB U JIOMYyCKOB
(MpeneabHBIX OTKIOHEHUI ), OTIPEIEIISIONTNX PACIIOIONKEHUE OCEH OTBEPCTHI MO
KperexHble ieTaiau B nosspHbix koopauHarax (mo 'OCT 2.308-79 u 'OCT 2.
307-68) B TOM ciiyuae, KOT/ia IIEHTPAIbHBIN JIEMEHT SBJISIETCS] COOPOUHOi 0a30id,
IPY HOPMUPOBAHUE MPEETBHBIX OTKIOHEHUM KOOPAUHUPYIONTUX Pa3MEPOB Ha
YEPTEKE CTABUTCS PAIUYC C TMIPEACIBHBIMU OTKJIOHCHHSIMU MEXKTY OChIO
LHEHTPAIBHOIO OTBEPCTHUS U OCbIO OKPYHOCTH, Ha KOTOPOM PACIOJI0KEHBI OCU
OTBEPCTUH TOJ KPENEKHBIC eTAIH. ECH )K€ HEHTPAIbHBIN AJIEMEHT HE SBJISCTCS
cOOpOUYHOI 06a30i1, TO CTABUTCS AUAMETP (C MPHUIECTbHBIMU OTKIIOHEHUSIMU) Ha
KOTOPOM PACHOJIOKEHBI OCH OTBEPCTHI MO KPENEKHbIE I€TaIH.

CraBUM paadyc MW aHaJIM3UPYEeM MOrPEIIHOCTH Ha JTOT pa3Mep
3aroToBku. IlorpemHocTh, CBsi3aHHAasg C METOAOM OOpabOTKU MOXKET ObITh
ompesieNnieHa 1mo AaHHBIM padoThl [15] (Tabm.43). [lorpemHocts OasupoBanus A;
OTpeNeaeTCs 3a30paMu Sq, Sy,

rae Si — 3a30p MEXKIY OTBEPCTHEM 3aroTOBKM U IIEHTPUPYIOUIUM BajioM
MPUCTIOCOOJIEHUS So- 3a30p MEXKAY OTBEPCTUEM 3arOTOBKU U BAJIOM KOHIYKTOPHOM
TUTUTBL. DTO CIIy4YailHbIC MTOTPEITHOCTH, TIOATOMY

A5 :\/(Slmin)2 +(S;1a;;)2,
Tak Kak cuiia 3aKperuieHus MEPIEHANKYJISIPHA aHAIU3UPYEMOMY pa3Mepy

RA gem, TO A 540 =0. IlorpemIHOCTBIO U3rOTOBIEHUS A 5. ABIAETCA JOMYCK HA

MEXLEHTPOBOE PACCTOSHHUE MEXAY KOHIYKTOPHOM BTYJIKOW W II€HTPAIBHBIM
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OTBEPCTHUEM KOHAYKTOPHOU IINTHI T4, Pexomenayercs [14, 29] 6path
T4 =(0.2..0.5)T4

KOH oem "

ILTI}I TOYHOI'O OIIPCACIICHUA MOKHO I10JIb30BATHCS 3dBUCHUMOCTBIO!
T4, <|0.874,, —025Z ™ +35™)]

oem KOH

rae X S™ - cymMMa MakCHMAJIbHBIX 3a30pOB MEXKIY HHCTPYMEHTOB U
BTYJIKOM; > 3™ - CcyMMa MaKCHUMAQJIbHBIX 3KCIEHTPUCHUCTOB KOHIYKTOPHBIX
BTYJIOK.

Tabmnura 43

CpenHsist TOYHOCTH U MapaMeTphl MIEPOXOBATOCTH 00paboTaHHON
TIOBEPXHOCTH IHJIUHIPHYECKUX OTBEPCTHH.

Crioco6 06paboTku Kganure [Tapamerp
T IEPOXOBATOCT
u  Ra, MkMm
1 2 3

B cnnowHom meTtanne

CaepJcHue 12 25...12,5
CaepJiieHHE U 36HKEpOBaHUE 11 6,3...3,2
CaepJieHHE U pa3BEpThIBAHUE 8...9 3,2...1,6
CaepJiieHHE U IPOTIATUBAHUE 9...8 3,2...04
CaepJieHUe, 36HKEpOBaHUE U pa3BEPThIBAHUE 9...8 1,6...0,8
CaepJieHue U ABYKPAaTHOE pa3BepPThIBAHNE 8...7 1,6...0,4
Csepienue, 3CHKEpOBaHUE u JIBYKpaTHOE 8...7 0,8...0,4

pa3BepThIBaHUE
CaepJeHue, 3eHKepOBaHUE U IUITM(POBAHNE 8...7 0,8...0,4
CaepJieHue, IpOTATMBaHUE U KATMOpOBaHHE 8...7 0,8...0,4

B 3arotoBkax ¢ OTBCPCTHUAMU
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3eHKEpOBaHUE WM PACTaUMBaHUE 12 6,3...3,2

PaccBepnuBanue 12 25...6,3

JBykpaTHOE 3E€HKEpOBaHUE W JIBYKpaTHOE 11 12,5...6,3
pacTaynBaHUE

3eHKEepOBaHUE WIN PacTauylMBaHUE U Pa3BEPTbIBAHNE 9...8 3,2...1,6

3eHKEpOBaHUE U pacTAuNBAHUE 9...8 6,3...3,2

JIBykpaTHOE 3€HKEpOBAHME U pPa3BEPThIBAHHUE WU 9...8 1,6...0,8
JIByKpaTHOE pacTaulBaHHUE U PA3BEPTHIBAHUE

3eHKepOBaHWE WJM pacTayuBaHUE U JABYKPATHOE 8...7 0,8...0,4
pa3BepThIBaHUE

3eHKEpOBaHUE WM JBYKpPAaTHOE pacTauMBaHUE U 8...7 0,8...0,2
JBYKpaTHOE pa3BepThIBAaHUE UM TOHKOE pacTaulBaHUE

3eHKepOBaHUE WJIM JBYKpPaTHOE pacTauuBaHUE W 8...7 0,2...0,05
XOHHUHT'OBaHHE
3eHKEepOBaHUE U pacTauMBaHUE, TOHKOE pacTauuBaHUE U 8...7 0,1...0,025

XOHUHT'OBaHHE

[TpoTsiruBanue u nmdoBaHue 8...7 0,8...0,2

Hannume KOHIYKTOPHBIX BTYJIOK ONPEAENSET CMEIIEHUE OCH OTBEPCTHS
KOHAYKTOPHOM BTYJIKH OTHOCHUTEIIbHO HOMHHAJIBHOTO MOJOXKEHUS A ., U YBOJ OCH
ceepia Ay,

A, =TA2, +(2e,,)? +(2¢,,)? +S2,.

3nech 1Ay, paccMaTpuBaeTcs Kak A s,

€ne - OKCLEHTPUCHUTET IIOCTOSSHHOM  BTYJKH, TO €CTb HECOOCHOCTH
BHYTPCHHEU W HAPY>XHOW TIOBEPXHOCTEHW TIIOCTOSSHHOW BTYJIKH; €54 -
OKCIEHTPUCUTET  OBICTPOCMEHHON BTYIKHU; Sy, — MAKCUMAJBHBIA 3a30p MEXKIY
OBICTPOCMEHHOW M TMOCTOSIHHOW BTyikaMu. [lo mauTeparypHbIM HCTOYHUKAM
€1.6:65.6.=0,0025- 0,005MM.

Ocbh BHYTpPEHHEH TIOBEPXHOCTH CMEHHOM BTYJIKM, ONPEIEIIAIOIas
MOJIOKEHUE HMHCTPYMEHTA, NPU HAIUYHUE €,4,E5, CMEIIAETCS  OTHOCHUTEIBHO
HOMUHAJIBHOTO TIOJIOKEHHS B TMPOWU3BOJIBHOM HAIIPABICHUE, TOITOMY €4,E5..
paccMaTpUBaIOTCS KakK CJIy4YaWHbIE BEJIWYHMHBI. PaccMOTpuM  CiiydaillHbIE
HOTPEIIHOCTH yBOJa OcH cBepiia A .. (puc.27).
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Puc.27. Cxema yBoaa ocu cBepiia

3nech B - BeicoTa BTYJKH, C - 3a30p MKy HHIKHUM TOPIIOM BTYJIKH U
TIOBEPXHOCTBIO 3aTrOTOBKHU.

UYepes 3a30p C ocymIecTBIACTCS YIaJeHUE CTPYKKH, Y9TO CIOCOOCTBYET
YMEHBIIICHUI0O U3HOCA KOHIYKTOPHOW BTYJIKH. [Ipu CBepsieHHE YyryHa M APYTHX
xpynkux MatepuanioB C =(0,3-:-0,5)d; mpu cBepiieHHe CTaqu U APYTUX BSI3KUX
matepuasioB C=d; npu 3eakepoBanue C =0,3d (d-muamerp HHCTpyMEHTA).

[Mong pedicTBUEM HEYPABHOBEIICHHBIX CHJI, BO3HHUKAIOIIUX TIPH
00paboTKe OTBEPCTHS, MHCTPYMEHT CMEIIaeTcs Ha 3azope S MEXIy CMEKHOMN
BTYJIKOW M WHCTPYMEHTOM. B pesynbrare 3TOr0 BO3HUKACT MOrPEIIHOCTh
MPOCTPAHCTBEHHOTO TOJIOKEHHSI OCH 00pabaThIBAEMOT0 OTBEPCTHS, TPUUEM MECTO
KOHTaKTa HHCTPYMEHTA CO BTYJIKOW MPHU BPAIICHUHA HHCTPYMEHTA MEHSICTCS.

13 nonobus tpeyronbaukoB KMN u K'M'N’, BBuy paBeHCTBa yIJoB,

CIIeITyeT:
B
MN KM 2, ©F,
M'N' K'M'" s™ B
Torma A,,=S"(C/B+1/2)
[Tpu C=0; A4,,.=0,55m
Ha nmpoTuBOMmonoXxHOM TOpIE YBOJI OCH cBepiia Oynmer Oosbiie u OyaeT
paBeH:
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C+h 1

+Ej:o.5-sm“+smc+h

Ayg — S max( ;

A ,, OOBIMHO UL BCEX JA€Tajel B MAapTHUM HMMEET HAlpaBICHHE OJHOIO
3HaKa, ompejenseMoe mepekocoM cBepyia. [losromy B pacdeTHbie GHOPMYIIBI
HE00X0IMMO BHOCUTH A ,; B paluaJIbHOM HalpaBJICHUU.

N3HOC KOHIYKTOPHOM BTYJKH TIPUBOJUT K HCKaxeHUO (opMbl eé
HaMpaBJIAIOLIEr0 OTBEPCTUSI B JUAMETPAJIbHOM M OCeBOM cedeHusix. Ilo mepe
M3HOCA 3a30p MEXAY BTYJIKOW U MHCTPYMEHTOM YBEJIMUUBAETCS, YTO U OIIPEACISAET
XapaKkTep PacIojoKeHUsI OCU OTBEPCTHsSI B 00padaThiBaeMOil JeTaju, T.e. BIMSIET
Ha A,

2

rae Al - yBeJIMUYCHHE IMAMETPOB BTYJIKH 3a cueT m3Hoca. Ad .-
OMPENENACTCS  AKCIEPUMEHTAIbHO, MO3TOMY B TMPOEKTHBIX pacyeTax
ompenenseTcss JONyCcTUMbIA u3HOC. [lpu 3TOM npeAeabHbIM HU3HOCOM
CUMTAETCS] HIDKHEE JOIMyCTUMOE OTKIIOHEHUE oOpabarbiBaeMoro orBepctus. s
paccMaTpuBaeMoro nmpumepa pacdetHas Gopmysia UMEET BUI:

Ay =\/A§ + L+ A4, +L& +(2,, ) +(20,) +S2+A + AL + A

3aKp. use yem.npucn. !

C y4eTom u3HOCa MOXKHO 3amMcaTh: A = (S™ +Ad,,) .(C +h 1);

B33HpOBaHl/Ie 3ar0TOBKHM II0 ABYM NWIHHAPUYECCKHUM OTBEPCTHAM C
nmapajajcJbHbIMHA OCAMHU H IIVIOCKOCTH nepneﬂzumy.lmpﬂoﬁ 0CHAM OTBepCTl/Iﬁ

Ota cxeMa 0a3upoBaHUS UCTOIB3YETCS MPU 00pabOTKe TIJIUT, paM, CTaHUH,
KOPIYCHBIX M Jpyrux pgetanuii. OHa oOecrneuuBaeT MPOCTYIO KOHCTPYKIIUIO
MPUCTIOCOOJICHHSI, TO3BOJIAET JOCTATOYHO TOYHO  BBIAEPKHBATH MPUHITUI
MOCTOSIHCTBA 0a3 W JaeT BO3MOXXHOCTb OTHOCHTEIBHO IPOCTO OCYIIECTBISATH
nepenady M GUKCAIMI0 3arOTOBOK Ha aBTOMATHYECKUX JIMHUAX. Y CTAHOBOYHBIMHU
AJIIEMEHTaMH CITy>KaT JBa Majiblla ()KECTKUX WIIM BBIABUKHBIX) M OMOPHBIE TJIAHKH
(puc. 28). IlmockocTh W JBa OTBEPCTHUSI 3aTOTOBKH — BCETr/Ia TOYHBIE YHCTOBBIE
0a3bl. [lnockocTh 00pabaThIBa€TCS HAYMCTO HA OJHOM M3 MEPBBIX OMNEpaluii,
OTBEpPCTHUS, KaK TMpaBWIO, pa3BepThIBAIOT MO 7 KBaiauTeTy. Ha miockocTu
pacriojaraeTcsi Tpu OMOPHBIC TOUKH, HA TMOBEPXHOCTH OJHOTO IUIUHIPUYECKOTO
OTBEPCTHS — JBE, HA TIOBEPXHOCTH JIPYTrOTO IMUIMHAPUYSCKOTO OTBEPCTHS — OJHA
OTIOpHAsl TOYKa.

3aroroBka MOXeET 0a3UpPOBATHCS Ha JIBA MIMHAPUUECKUX Tajibia (puc280)
WIM HAa OJUH IIWIMHAPHYECKUM, OJWH poMOWyeckuii manen (puc. 28B).
ComnpsbkeHre HanblleB € OTBEPCTUEM  OCYILIECTBISIETCS 1O MOCAAKE C
rapaHTUPOBAHHBIM 3330POM.
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Puc.28. bazupoBaHue 3aroTOBKH 110 ABYM LHUJIMHIPUYECKUM OTBEPCTHUSIM C
napajyieIbHbIMUA OCSIMU U TJIOCKOCTU NMEPHEHANKYISIPHON OCSIM OTBEpCTHUS: a,0 —

HOMMHHAJIBHOC ITOJIOKCHHUC, B — IIPCACIIBbHOC ITOJIOKCHUC, I' — IIOBOPOT 3dI'OTOBKH
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Cy1iecTByeT yCI0BHE, ONPEALIIAIONIEe BO3MOKHOCTh YCTAHOBKH 3ar0TOBOK
Ha JiBa [WIMHAPUYECKUX Tajblla, KOTOPOE MOXET ObIThb TMOJYy4YeHO U3
PacCMOTPEHUS CIEAYIOLIEH pa3MEPHOM LETIH:

Lo >
e1 €2
Ln _|<—>

'|

A

A

371ech €1 - DKCUEHTPUCUTET MEKIY OCBIO OTBEPCTHS 1 M OCBIO masnbua, € -
DKCLEHTPUCUTET MEKY OCbIO OTBEPCTHS 2 U OCBHIO MaJbLA.

PaccmarpuBaem mnpenenbHBIM Ciaydai, KOIZJAa 3a30pbl B CONPSIKEHUAX
NanblieB C OTBEPCTUAMHU MUHUMAJIbHBI, MO0 B MPOTUBHOM Clyyae Malblbl HE
BOWIYT B OTBEPCTHE.

OcCHOBHOE ypaBHEHHE pa3MEpHOM Ienu umeeT BUA: €1+ € = Lo —L
Hcnonp30BaHne METOIa MAKCUMYMa — MUHUMYMa JaeT:

Slmin.+ Szmin. =TLo+ TLy (10)

Torna YCJIOBHC 6a3I/IpOBaHI/I$I Ha JABa HWIMHAPHUYCCKUX IIaJIbIla UMCCT BUJI:

Slmin + Szmin >TLo+TLy (11)

JluameTp OAHOrO W3 MajblLEB 3aJal0T PAaBHBIM HOMHMHAJIBHOMY JIHAMETPY
0a30BOTO OTBEpCTHs, a MOJIe JIoMycka HazHavaroT 1o 6, f7, €9 B 3aBucuMocTH oT
TOYHOCTH OTBEpCTHs. Ecim WM BTOpOW Majnen yCTaHaBIMBAaThb C TaKUMH MaJIbIMU
3a30paMu, TO JOMYCKH Ha MEXKILEHTPOBbIE PacCTOSAHUS L o6, L7 MOMKHBI OBITH
OYeHb Majbl. JTO nenaer o0pabOTKy 0a30BbIX OTBEpPCTHHl Moporoil. OOBIYHO
JIOMYCKH Ha MEXIEHTPOBBIE PACCTOSHUS MAJIBLIEB U OTBEPCTUN 3HAYUTEIBHO IIHPE
JIOMYCKOB Ha MX JIuaMeTphl. [1o3ToMy, 4TOOBI BhIAEpkKATh YCIOBHS Oa3MpOBaHUs
3arOTOBKM Ha [Ba LWJIMHAPUYECKUX TMajblia, JUaMETp BTOPOro IMajbla
NPUXOAUTHCS 3HAUYUTENIbHO yMeHblIaTh. [loaTOMy BO3HMKAaeT 3ajgava pacuera
pa3MepoB BTOPOro Mayiblla NP 3adaHHBIX TL .. TLp pasmMepoB oTBepcTHil U
IIEPBOT0 NaJIblIA.

;™" =Dy"—d

[Toacrasnsiem 3710 Bhipaskenue B (10) u nonyyaem

di=Si""+ D" -TLo-TLy

Paccmotpum  mpumep, wusnoxkeHHsldi B [37]. B mnpucnocoGienHuun
HEOOXOJMMO YCTaHOBHTH 3arOTOBKM MMeromue 6a3oBble oteepetus 207002 (H7) u
JIOIYCK Ha MEXIEHTPOBBIE paccToaHus 1Lo,= +0,05mMm, TL7= £ 0,02MMm

Pemrenue. B mepBoe oTBepcTHE yCTaHABIMBAEM TAJIEl] C MoJIeM jorycka f7

T.e. d20 —2:920

-0.041
Torma S\™" = Dy™" — d;;" = 20- 20. 9,020= 0,020 mm.

113



Omnpenensiem d sz =S+ DQ;_"‘ ~TLome —TL7z=0,020+20- 0,1- 0,04= 19,88Mm
Oxonyarenbao d = 19,88. 0,021 MM
Torma S,™" = D:‘;” — d]”}zx =20-19,88= 0,12mMm

3a30p B COMPSHKCHWW BTOPOTO TANIbI[a U OTBEPCTHSI MO CPABHEHHIO C
3a30pOM CONPSDKEHWU TIEPBOTO Majblla M oTBepcTHs yBenuuwmics Ha 0,12- 0,02
=0,1 MM. DTO BeJIeT K CHI)KCHHIO TOYHOCTH YCTAaHOBKU. 3HAYUTEIIHHO TIOBBICUTH
TOYHOCTh yJaeTCs, €CJIM BTOPOH maier] OyaeT Cpe3aHHbIM (POMOMYECKHM), a He
muHaprdeckuM (puc.28). [Ipu 3ToM umeeM clieyromee: B 0CEBOM HaIlpaBJICHUN
umeeM 3azopbl S;™" u X. TeomeTpuueckue mapaMerpsl TakoBbl, uTo S;™" <X,
[TooToMy TIONOKEHHE 3arOoTOBKH B OCEBOM HAIMpPaBICHUU OIPEACIISACTCS
IIMHAPUYECKAM TajlblleM W OTBEpCTHEM. B TO Bpems, Korjga 3a30p BhIOpaH
UUIMHAPUYECKUM MajJblEeM, OH He OyJeT BbIOpaH POMOHWYECKHM MajbleM. IJTO
MO3BOJISIET yBEIUYUTh JOMYCK Ha Louws Ly, 9TO SIBISETCS TMOJIOKUTEIEHBIM
dakTopoM. ['oBOpSAT, UTO MpUMEHEHHE POMOWYECKOTO MMajblla CHIKACT BIMSHUC
JIOMyCKa MEKOCEBOTO PACCTOSIHUSL ~ OTBEPCTUH 3arOTOBKM HAa TOYHOCTh €€
YCTaHOBKM B MpPHCIOCOONeHMH. B  BuIy Hamuyms 3a30pOB  3aroTOBKa
noBopaunBaetcs. Hammune poMOU4ecKkoro majabila yMEHbBIIACT TOBOPOT.

PaccmoTpuM aHanmuTHYECKUE COOTHOMIEHHS. MUHUMAJIBHBIN 3a30p MEXIY
pOMOHMUYECKMM TMaiblieM H OTBepcTHEeM ecTh X. YcioBue Oa3upoBaHHs Ha

MATHHAPUYSCKHA ¥ POMONYCCKUH IMAJIbIIBI TTOJTy4acM, 3aMECHUB B BeIpaxkeHUH (11)
S,Mn ya X.

S X >TL, +TL, (12)

X omnpenenum paccMotpes aBa Tpeyronbauka O,KM u O,KN , xoTopble
UMECIOT OOIIYI0 BBICOTY h

2=(0,K)? = (KM /2)* =0,K? — (KN /2)?;
K=d;*/2 - ecTb paauyc onucaHHOH OKPYXKHOCTH, U3 KOTOPOH W
BbIpe3aeTcs naneu. Torna
(dm= /2 —(b/2)? = (D™ 12)? - (C12)?
Otciona C =,/(DI")? — (dji")? +b”.

Tak kak C=X+b, 10

X = J(DI™)? — (di")? +b? ~b. (13)

Omnpenenum d, . [oncrasus (13) B (12)nony4nm:
™+ /(DI —(d")? +b? —b.>TL, +TL,,

U3 ycnosus paBeHcTBa Haiinem d ™™

dp = /(DI")? +b* — (TL, +TL, —b—S"™)
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Y cTaHOBOYHBIE MATBIIBI CTAHAAPTHU30BAHBI, IIMHApHYeckue o 'OCT
12209-66, pombuueckue o 'OCT 12210-66. PekomeHn0oBaHHBIE pa3Mepbl
POMOMYECKHUX MabIIEB PUBEIACHBI B TabmuIle 44.

Tabmuua 44
PASMEPBI POMBUYECKHNX ITAJIBIIEB, MM
Juametp nanbna, d b 5
CB.4 no 6 1.0 d-0.5
6 -8 2.0 d-1.0
8 -10 3.0 d-2.0
10 -20 3.0 d-3.0
20 -25 3.0 d-4.0
25 -32 3.0 d-4.0
3240 4.0 d-5.0
40 -50 5.0 d-5.0

[Iupuna senTouKu “ b ““ 3aBUCHT OT TMamMeTpa MUIMHIPUYECKOTO MANbBIA.
Ucxonss u3 Tpebyemoil TOYHOCTHM Oa3UpOBAHUS MOXXHO ObUIO OBl HM3TOTOBUTH
BMECTO POMOHMYECKOTO Majblla IJIACTUHY MUpUHOW “ D, HO sl mpumaHus emy
Oo0JbILIEH KECTKOCTH 3aJ1al0T poMO ¢ pasmepoMm “B”. B paccMoTpeHHOM mpumepe
b=3. Torna

dr™ =4/20° +3° — (0.1+0.04 + 3-0.02)? =19.98nn.
C yuerom npenesnbHoro otkionenus d, = 19,98.001MM. MUHUMATBHBIH

3a30p MEXKAY pPOMOHMYECKUM TAIbIEM M OTBEPCTHEM B  HAIPABICHHUU
) . min — min max — —
NEPICHAMKYJIAPHOM OCH OTBepeThi Oyner pasen: S, = D" —d}™ =20 — 19,98=

0,02 Mm.

[Ipy HaMMUMM XK€ UWIMHAPUYECKOTO Nayiblia paHee ObUIO MOJYYEHO, YTO
SI"=0,12mwm.

Takum oOpa3oMm, HCHOJB30BaHUE POMOMYECKOrO Majblia BMECTO
[WIMHIPUYECKOTO  3HAYUTENbHO  TIOBBIIIAET TOYHOCTh  Oa3WpoBaHUS B
HaIpaBICHUH MEPIICHANKYISIPHOM OCH OTBEPCTHUH.

Hamnpasnenuu ocu oTBepCcTHH, UCTIONB3Ys BeipaxkeHue (13), moaydaem:

X =420 -19.98% +3> —=3=0.13.

B sTOoM HampaBieHHH OJI0’KEHUE 3aTOTOBKU ONPEAEIIETCS 3a30pOM .

B Buay Hamuums 3a30pOoB, KpPOME CMEIICHHS B OCEBOM W
MEPIEHANKYJIIPHOM OCH HANpPaBJICHUSIX 3arOTOBKA UMEET BO3MOXKHOCTH ITOBOPOTA
(mepexoca) OTHOCUTEIBHO HOMUHAIBHOTO MOJoxeHus (puc.28r). MakcumanbHbIMI
yroJl TOBOPOTa OYIET ONPEENSIThCS U3 BhIPAKEHUS:
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2 2
L

VYroa noBopora ymeHsblaercs ¢ ysenuueHueM L. [Toaromy y kopmycHbIX
neTtaned 0a30BbIE OTBEPCTHS pPA3MEIIAIOT IO JUaroHaJd. OTO IO3BOJIET
yMEHbIIaTh HorpemHoctb OazupoBanus 10 30%. Ilomoxxenue Touku F (ocu
NOBOPOTA) HA JIMHUM MEXUEHTPOBOro paccrosHus (10, NponopuuOHAIBHO
3a30paM S1 u S, (3a30p MeXAy pPOMOMYECKHMM TMalblieM U OTBEPCTHEM,
OTpe/IeTICHHBI B HOMUHAIEHOM TOJIOKEHUH).

tgo ~sSino ~ o =
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