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3. Metoanka BbINOJHEHHsI pad0OThI
3.1 Ocnosénble meopemuyecKue NOJONCEHU NO PA3PAOOMKe JTUMOU
3a20MmMo6KuU oemanu

[1] ;[2], €.41-51, [3], ¢.7-30; [4], ¢.17-22, ¢.34-39.

3.1.1. Bo16op KOHKYypeHmOCnOCOOHbBIX CROCO008 U320M 06 1eHUS TUM Ol
3a20moO6KU OAHHOU Oemanu

Bb160p BO3MOXKHBIX TEXHOJOTMYECKH PAllMOHAIBHBIX CIIOCOO0B
U3TOTOBJIEHMSI JIMTOM 3arOTOBKU B 3aBUCUMOCTH OT MaTepuana, KOH(UTryparuH,
pa3MepoB, MacChl M TUIIA TPOU3BOACTBA 3aJaHHOM 1E€TAJIN — BBIITOJIHAETCS
CTYJEHTOM MpPU KOHCYJIbTAIMU NpenogaBaTens. KoimuecTBo BEIOpaHHBIX
CIIOCO0OOB HE OIPAHMYMBAETCS, HO Yallle BBIOMPAIOTCS 0JIUH U3 HUX. Crenyer
3aMETHUTb, YTO JIETAJIHN PEIYKTOPA, KAK IPABUIIO, IPOCTHI MO0 KOH(DUTYpALIUH —
3yOuartbie Kojeca, BaJlbl, KPBIIIKHA — U IIO3TOMY YacTO ISl U3TOTOBJIEHUS UX
JUTHIX (KOTZ1a 3TO BO3MOKHO) 3arOTOBOK BHIOMPAEM JINTHE B KOKUJIb.

3.1.2. Bvibop nonorcenus omaueKu 6 1umeiiHoll ropme u na10cKocmu
pazvema ghopmol

[TonoxxeHue oTIMBKH B (DOpME MPHU MPOYUX PABHBIX JIAHHBIX 3aBUCUT U OT
croco0a JIUThS.

[110cKOCTh pa3beMa OTJIIMBKU U JUTEHHONU (POPMBI palliOHATBHO
BBIOMpaTh TAKUM 00pa30M, YTOOBI OJIHA U3 YaCTEH MOCIN OTJIMBKH ObLia
HanOoJIee MPOCTOM, UTO MO3BOJISIET YMEHBIITUTh PACXObl HA U3TOTOBJICHUE
MOJIEJIEN.

[Ipu nuThE B KOKUJIb HEOOXOJIMMO YYUTHIBATh, UTO TUI MPOU3BOJICTBA,
ONPENEIAEMBIA B IPAKTUUECKOM 3aHITUU 2, 4AaCTO MOJIYYaeTCs CPEIHE - WU
KpyIHOCEpUUHBIM. [103TOMY IpUMEHEHNE PYyYHOTO KOKHUJISL UCKIIFOYEHO.
MamvHHBIA KOKWJIb YCTAHABIMBAETCA HA KOKWIBHBIA CTAHOK, a 3TH CTaHKU
U3TOTOBIISIOT, KaK IIPABUJIO, C BEPTUKAJIBHBIM pa3beMOM. 1103TOMy MI10CKOCTH
JIBYX HauOOJBIINX Pa3MEPOB JI€TAJIN PACIIONAraeTCsl B KOKIIIE BEPTUKAIBHO.
[TnockocTh pa3beMa OTIUBKU U KOKUJIS PEAIOYTUTENBLHO BIOMPATh TAKUM
o0pa3oM, YTOOBI TETIOBask Harpy3Ka 00enX YacTeil KOKMIIA, a 3HAUUT U UX
U3HOC, OBLJIM MPUMEPHO OJJMHAKOBBIMHU.

3.1.3. Onpeodenenue 00nycKo8, NPUNYCKO8 U pazmepos OmaueKu no 08ym
sapuanmam



PekoMenayeTcss NOMyCKH, NPUIYCKM HAa MEXaHUYECKYH OO0paboTKy U
pasmepsl oTiuBKH ompenenate 1o [1]. CHayama HE0OXOAMMO COCTaBUTH
Tabmuiy 1 pasmMepoB JAeTaaud C yKa3aHMEM Tulla pasmepa (BHEIIHUH,
BHYTPEHHUH, YyCTyl) W KOJM4ecTBa oOpaldaThIBa€MbIX IOBEPXHOCTEU st
KQ)KJIOTO pa3Mepa M BCE PE3YJIbTATHI pACYETOB, BKIKOYAs MMOJTYYEHHBIE Pa3MeEphI
OTJIUBKHU.

3aTeM OMpeAeNAlOTCS XapaKTEPUCTUKW TOYHOCTU OTIUBKHU. TOYHOCTH
OTJIMBKU B LIEJIOM XapaKTEpU3YyeTCsl KJIaCCOM Pa3MEPHON TOUYHOCTH, CTEIIEHBIO
KOpOOJIEHUS], CTETIEHBIO TOUHOCTH ITOBEPXHOCTEN U KJIACCOM TOYHOCTH MAcCCHl.

Omnpenensiercs Kjaacc pa3MepHON TOYHOCTH B 3aBUCUMOCTH OT MHTEpBaia
HauOOoNbIIEr0 radapuTHOrO pasMepa OTIMBKA C YYETOM THIA CIUIABa, W3
KOTOPOTO OHa BBIMOJIHAETCSA, KOH(UTypaluy, THIA MPOU3BOACTBA M crocoba
JUTHSL.

Omnpenenserca AONYCK JaHHOTO pa3Mepa OTJIMBKM B 3aBUCUMOCTH OT
KJIacCa TOYHOCTHU OTJIMBKHU.

Crenenp kopoOisienusi otiuBku (CK) ompexnensieTcss mo COOTHOUIEHHIO
HAaUMEHBIIIETO pa3Mepa 3JIEMEHTa OTIMBKU K HauOOJIbIIEMY pa3Mepy JIEMEHTa
(ToNIIMHA WM BBICOTA K JJMHE 3JEMEHTA), THIA JUTEHHON (QopMbl (pa3oBas
WIM MHOTOKpaTHas) W TepMooOpaboTKu (TepMooOpadaThiBaeMble WM
HeTepMooOpaldaTeiBaeMble OTJIMBKK). st 3TOro BbelOMpaercs Haubosee
CIIO)KHBI ~ DJIEMEHT OTJIMBKH, Hampumep, (QuaHeln, BBICTYym W  T.1I.
PaccunThiBaeTCS OTHOILIEHHWE HAMMEHBIIETO pa3Mepa 3JEMEHTa, HalpuMmep
BBICOTHI WJIM TOJIIUHBI (hJaHIa, K HauOOJbIIEMY, B JAaHHOM CIy4ae, K - JJIMHE
OKPY>KHOCTH 110 HauOOJIbILIEMY TUAMETPY.

B 3aBucumocTu OT cTeneHu KOpOOJEHUs HAaXOAUTCS JOMYCK (OpMbI U
PacoJIOKEHUS] TOBEPXHOCTH OTIUBKH.

3areM 1O BeJMYMHE JOINyCKa pa3Mepa U jAonycka (opMbl U
PacCoJIOKEHUS] TOBEPXHOCTH OTJIMBKH OIpPEAENIAEeTCS OOIMIMI TOMyCK 3JIeMEHTa
OTJIUBKH.

Jlanee B 3aBUCUMOCTH OT IIEPOXOBATOCTH 0OpaOOTaHHOW MOBEPXHOCTH,
JIOTIyCKa pa3Mepa OTJIMBKM U COOTHOIICHHS MEXIy JOMyCKaMHU pa3MepoB
JeTalld W OTJIUBKM OIpENesieTcss BHUJA OKOHYATEIbHOW MEXaHHYeCKOH
obpaboTku. Kpome TOro, BuHJ OKOHUYATEIbHOM MEXaHMYECKOW 00pabOTKH
ompefensieTcss Takke B 3aBUCUMOCTH OT JIONMyCKa pa3Mepa OTIUMBKU U
COOTHOILICHHUSI MEXAY JONmycKaMuh (OpPMBI M PaCIOJIOKEHUS 00paboTaHHOU
MOBEPXHOCTH JeTald U 00pabaTbiBaeMOM MOBEPXHOCTU OTJIMBKU. [Ipuyem mpu
HEyKa3aHHBIX JOMyckax (GOpMBI H  PACHOJOXKEHUs oOpabaThIBaeMOit
NOBEPXHOCTU OTJIMBKM WX CyMMapHOE 3Hay€HHe MPUHHUMAIOT pPaBHBIM 25%
JIOTIyCKa pa3Mepa OTJIMBKHM, a i 00paOOTaHHON NOBEPXHOCTU JeTald —



paBubiM 50% nomycka pasmepa netand. M3 AByX MOJYYEHHBIX BHJOB
OKOHYATEJIhbHON MeXxaHW4eckoil oO0paboTKM TIpU OMNpeaeieHUuu  OOIero
MIPUITYCKa BRIOMPAIOT HanOoiee TOUHBIN BUT 00pabOTKH.

CreneHb TOYHOCTH TIOBEPXHOCTEW OTIMBOK [JIsl JIUTh B KOKWJIb
OTNpENENsieTCs] B 3aBHUCHUMOCTH OT: HauWOOJBIIET0 pa3Mepa OTIUBKU, THIA
JUTEHHOr0 CIUIaBa U TEPMHUYECKON 0O0paOOTKH OTJIIMBKU. B 3aBUCUMOCTH OT
CTETIEHU TOYHOCTH MOBEPXHOCTHU OTIPEAEISAETCS PSJ] MPUITYCKOB.

OOmumii MpUIyCK Ha CTOPOHY OMpPENENsIeTCsS B 3aBUCMMOCTH OT OOIIETro
JIOMyCKa DSJIEMEHTa IOBEPXHOCTH, BUJA €€ OKOHYATEIbHONH MeXaHU4eCKOM
00pabOTKM U psijia MPUITYCKa OTIUBKH.

HomuHnanbHbll pa3mep OTIMBKM 3aBUCUT OT THIIA pa3Mepa JAeTalid
(BHEWIHUH, BHYTPEHHHUH, YCTyN) H  KOJMYeCTBa  0OpabdaThIBaeMbIX
noBepxHocTel. [IoHATHO, YTO BBICOTA WU JJIMHA BTYJIKU MPU 00pabaThIBAEMBIX
ee Toplax OTpaHHYMBAETCs ABYMs OOpalOaThIBa€MBIMHU MOBEpXHOCTSIMU. [Ipu
aHalv3e JuaMeTpa BTYJIKH WM Baja oOpabOTKe TOJJIeKaT TaKXKe JIBE
MOBEPXHOCTH, IMOCKOJIbKY MPHUITYCK Ha MEXaHUUYECKYI0 00pabOTKy CHUMAETCs C
KOKJIO0M M3 MPOTUBOMOJOXKHBIX TOYEK 00pabdaThiBa€MOM IHJIMHIPUYECKOM
MOBEPXHOCTU HECMOTPS Ha TO, YTO B KOHEYHOM CUETE ATOT ChEM MPOU3BOJUTCS
Ipyd  HEMPEPHIBHOM  BUHTOBOM  JBWIKEHHHW  pe3lla  OTHOCHUTEIHHO
UUIMHAPUYECKON nmoBepxHocTH. Eciin oOpabarbiBaeTcst 01Ha U3 OBEPXHOCTEM,
OTIPENETSIONNX, HANmpuMep, JUIMHY BTYJKH, TO, TOHSTHO, KOJUYECTBO
oOpabaThIBaeMbIX TMOBEPXHOCTEW paBHO enuHuie. HakoHen, eciau He
oOpabaTbiBatOTCSi 00€ TMOBEPXHOCTH, TO KOJMYECTBO 00padaThIBa€MbIX
noBepxHocTel paBHO Hymo. CrexyeT OTMETHTH cieayromee. Hopmamm k
MOBEPXHOCTSIM,  OINPEACNSIONIMM  HApPYKHBIA  pa3Mep, HalpaBleHbl B
MIPOTHUBOIIONIOKHBIE CTOPOHBI HApYXy, HOMHHAJIBHBIA pa3Mep OTJIMBKU
ompenenseTcs Npu ABYX 00padaThIBa€MbIX MOBEPXHOCTSIX NPUOABKOW JBYX
NPUITYCKOB K pa3Mepy neTand. HopManu K TOBEPXHOCTSIM, OIpPEAeSIONIIM
BHYTPEHHUI pa3Mep, HalpaBiIeHbl B MPOTHUBOMOJIOXKHYIO CTOPOHY BHYTPB,
HOMUHAJIBHBIA pa3Mep OTJIMBKHU OIpEAeNsieTcs MpU JBYX 00padaThIBaeMbIX
MOBEPXHOCTSAX BBIYMTAHUEM JIBYX MPHUITYCKOB M3 pasMmepa naeranu. Hopmamu k
MOBEPXHOCTSIM, OTPECISIIONIMM  YCTYI, HampaBlIeHbl B OJHY CTOpPOHY,
NpPUMYCKH  00palaThiBa€MbIX TOBEPXHOCTEH  Ha3HayaloTca Ha  o0eux
MOBEPXHOCTSAX B OJIHY CTOPOHY, TMOATOMY TPH PaBHBIX MPHUITYyCKax pa3Mep
ycTyna OTIMBKH paBeH pa3Mepy JeTalld, a NpH HEPaBHBIX MPHITyCKax
OTJIMYAETCs Ha PA3HUILYy B BETMYMHE MPHUITYCKOB.

Jlommyckaembie OTKIIOHEHHUSI pa3Mepa OTJIMBKHA OOBIYHO CUMMETPHYHBI U
paBHBI TUTFOC, MUHYC TOJOBUHE OOLIETO JTOMyCKa.



3.1.4. IIpumep onpedenenusn maccol KpoluiKu.

Jns  pa3paboOTKM OTJIMBKH KPBIIIKA TEPBOHAYAIBHO HEOOXOAUMO
OTPEICIUTh MacCy KpBIMKHU (puc.l).

[lepBOHaYaTBHO OMPENEISAIOT 00BEM KPBIIIKH, pa30UB €e Ha IHIWHAPHIL:
CIUIONTHBIE W TOJbie. Torma, oO0bEeM KpPBIIMIKM pPaBeH pPa3HOCTH OOBEMOB
CIUTOIIHBIX ITWIHHIPOB U MOJBIX (1).

V,, =V, +V, -V, —4V, "

rae Vi — 00beM CIUIONIHOTO MIWIMHApPA ¢ quaMmeTpom duiadmna Dy = §6mm
mmpuHOM hy= 10mm;

V, - 00beM CIUIONIHOTO HWJIUHApaA ¢ quameTpoM D, = 52um u mupunoi
h,= 15mm;

V3 - 00beM mosioro muiuHapa ¢ auametpom Dz = 44um u mmpuHo#n hg=
15MM (paguycamMu 3aKpyrJIeHUN 1 HEOOJIBIIMMHU YKIIOHAMU MpeHeOperaem);

V, - 00beM MOJIOr0 HUIKHJIPA (KPEMEKHOT0 OTBEPCTHUS) ¢ AuaMmeTpom D3
= 8 mm v mmpuHO# h3= 10mm.

O06BeM nuIMHIpa paccuuThiBaeTcs no Gopmyse (2):

2
7D“h
V, =—
! 2)
Torna, dopmyina (1) mpeoOpasyercs k Buay (3):

7T
Vkp :Z(D12h1 + D22h2 — D32h3 _4Djh4) —

- % (862-10+522 -15— 442 .15 4.82 .10) = 65092.11/°
©)

Macca KpbIIIKH paccUuThIBaeTcs 1mo popmye (4):

m, = p-V,, =7.2-10° - 65092 = 0.47kr

e P =1.2-10" k2! mm® —

IIJIOTHOCTD YyIr'yHa.



3.1.5. Ilpumep onpedenenus 0onyckoe pamepos u 6uoos oo0padomku
noeepxHocmeil OMaUEKU KPblKU

Wrak, paccMOTpuM mpuUMep OIpEAeNIeHUs Pa3MEpoB W MacChl OTJIMBKU
KPBIIIKA B KOKWIb. /{7151 SCHOCTH M3JI0KEHUST BOCTIONB3YEMCS ICKA30M JICTAIN C
HOMEpaMu ToBepxHocTedl  (puc.2). Jlius Havana HYKHO  ONPEACIIHTH
MMOBEPXHOCTH, COCTABJIIIONIME YEPHOBYIO 0a3y. TepmmHOM ‘“‘depHOBas 0aza”
Ha3BaHa COBOKYITHOCTh Oa3UpYIOIIUX IMMOBEPXHOCTEH, CIyKaIlUX IS MEpBOM
YCTaHOBKHU 3arOTOBKHU MPHU 00pabOTKE pe3aHUEM.
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Puc.2. Dcku3 KphIIIKK ¢ HOMEPaMU MMOBEPXHOCTEM.

A TepMuHOM ‘“‘dncToBas 0a3a” Ha3BaHA COBOKYMHOCTb Oa3upPYOIIHUX
MOBEPXHOCTEH Ha OKOHYATEIBHOU omeparui. Beibopy depHOBOM 0a3bl T0JKEH
IPEAIICCTBOBATh BBIOOP YHCTOBOM ©0a3bl. B  kadecTBe dYHCTOBON 0a3bl
OPUMEHSIOT COuYeTaHue 00pabOTaHHBIX MOBEPXHOCTEH, CBS3aHHBIX pa3zMepaMu
(a Tak)Ke YCIOBUSMH NapaJJIENbHOCTH, MEPIEHAUKYISIPHOCTA, COOCHOCTH U T.
J.) C YepHOBOM 0a3oi M HAMOOJBIIMM KOJUYECTBOM APYIHX, MOIJIEKAIINUX
o0paboTke moBepxHOcTeW Aetanu. Kak mpaBuiio, 3TH MOBEPXHOCTU JOJHKHBI
ObITh HamboJiee TOYHBIMM M YHUCThIMM. HamoMHuUM, 4YTO MJIsi MOJHOIO



3aKperJieHus Teja B MPOCTPAHCTBE HEOOXOAUMO JIMILIUTh €ro IIECTH CTENeHeu
CBOOO/IBI.

B kauecTtBe 4epHOBON TEXHOJOTMYECKOM O0asbl cleayeT BbIOMpATh
COBOKYIMHOCTb TaKUX O0a3upYyIOMIMX TMOBEPXHOCTEH, OTHOCUTEIBHO KOTOPBIX
pacrionaratorcs 00padaTbiBaeMble MOBEPXHOCTH, UCMOJIb3yEMbIE B JadbHEUIIIEM
B KayecTBe 4YMCTOBBIX 0a3. YUucTtoBble 0a3pl 00pabaThIBAIOTCS Ha MEPBOM
yCTaHOBE MEXaHMYEeCKOW 0OpabOTKM M HUCHOJB3YIOTCA B KauecTBe Oas3bl Ha
cienyrouux omnepanusax. Ilpu Hamuuumu y JAeTaid  HeoOpadaThIBa€MbIX
MOBEPXHOCTEH MX CJeAyeT BbIOpaTh B KadeCTBE UEPHOBOM 0asbl, MpUYEM
UCIIOJIB3YIOTCS OHU TOJIBKO OJMH Pa3 — HAa TMEPBOM YCTAHOBE MEXaHUYECKOU
obpabotku. Ilpum TakoM BBIOOpPE UYEpHOBOM 0a3bl JOCTHTaeTCs TOYHOCTH
OTHOCUTEJIBHOIO PACHOJIOKEHHSI 00padaThIBa€MbIX M HEOOpadaThIBAEMBIX
ITOBEPXHOCTEMN.

Jlns oOecrieueHUs: yCTOMYMBOTO TOJIOKEHMS JCTAIM Ha CTaHKE U €€
MUHUMAJIBHBIX TEPEKOCOB 3a CYET NOrpemHocTeld (QopMbl MOBEPXHOCTEM,
Oasupylolye MOBEPXHOCTH  JOJUKHBI HMMETh  JIOCTaTOYHbIE  pa3Mephbl.
KonnuecTBo MX MOMKHO OBITh HAMMEHBLINUM, HO JOCTaTOYHbIM. JKenmaTesbHo,
4yToOBl 0a3MpyIONIME MOBEPXHOCTH HMEIU IMPOCTYI0 T€OMETPUYECKYI0 (OopMy
(muuHAp, TWIOCKOCTh). JKenaTtenbHO Takke, 4TOObl 0a30BbIE IMOBEPXHOCTH
HaXOJWJIMCh B OJHOW MoJIOBUHE (opMbl (IpHU JUThE) WM IUTamna (Ipu
HITaMIOBKE). B 3TOM cilydae OTHOCUTEIBHOE CMEIICHUE MOJIOBUH (POPMBI WM
mTamMna He yBEJIMYUT MOrPEIIHOCTH (opMbl 0a30BOM MOBEpPXHOCTU. ba3oBbie
NOBEPXHOCTU HE JOJDKHBI Je(OpMUPOBATbCS TOJ JCHCTBUEM  YCHUIIMIA
(3aKpernieHus1, pe3aHus), BOCIPUHUMAEMbIX UMHU.

B kadectBe uepHOBbIX 0a3 HE PEKOMEHIYETCS MCIOJIb30BaTh
MOBEPXHOCTH C MPUTAPOM U HEPOBHOCTSIMHU OT NMPHUOBLIEH, YHAaCTKU OTIMBOK B
MecTax pazbema (OpMbI U CTEP)KHEW, YUACTKU MOABOJIa K OTJIMBKE AJIEMEHTOB
JUTHUKOBOM cucTeMbl. ba3oBble TOBEPXHOCTH Ha 4YEPTEkKE 3aroTOBKH
0603HAYAIOTCS 3HAKOM V.

JIist  KpBIIKKA  pa3beM JIMTEHHON (OpMBI  11e1ecoo0pa3Ho  BBIOpaATh
COBIIQJIAIOIINM C MMOBEPXHOCTHIO 8 (puc.2.). B aToM ciydae Bcsi oTHMBKa OyzieT
pacroiaraTeCsi B OJJHOM MOJy(opMe U MOTPEIIHOCTH, MOIyJarolrecs 3a cueT
B3aMMHOI'0 CMEIIEHUs OJIyPopM, OyaAyT OTCYTCTBOBATb.

B mwamem mnpumepe 3a depHOBYIO 0a3y B3AT mwiuHAp J52¢9
(MOBEpXHOCTh 3) M MPUMBIKAOMIMK K Hemy Topel (iaHma (mOoBepXHOCTH 1),
00603HAYEHHbIE HA YEPTEXKe OTIMBKH COOTBETCTBYIOIIMMH 3HAKAMH V , T.K. OHH
HAXOJATCA B OJTHOM TOJIOBMHE JUTEHHONU (POPMBI M HE COBMANAIOT C Pa3beMOM
dopmel. BpiOOp B KkadecTBe paauanbHOW 4YepHOBOW 0Oaspl (ianna J86
(moBepxHOCTH 9) M3-3a HaJIMUKA Ha HEM 3aJlMBa 10 KOHTYPY pa3dbeMa JUTEHHOM



dbopmbl mpuBen Obl K OOJBIION MOrPEIIHOCTH Oa3upOBaHUS W TOITOMY

HelenecooopaseH.

PaBMepLIOTHHBKHIBKOKHHB

Tabmuna 1

Bun pasmepa neranu

O6pabaThiBacMbIe

HeoOp.

|

Pa3zmep neranu ¢
MpeaeIbHbIM
OTKJIOHEHUSMU, MM

86h14
(-0,87)

2/52¢9
(-0,06
-0,134)

25h14
(-0,52)

10h14
(-0,36)

15+0,21
5

@44

Jlommyck pa3mepoB
aeranu, T,, MM

0,87

0,074

0,52

0,36

0,43

Jonyck hopMbl

aeranu, 7,,,MM

0,435

0,037

0,26

0,18

0,05

Cpenuuii pazmep
JeTanu,
lye. MM

85,6

51,9

24,7

9,8

15

[IIepoxoBaToCTh
MOBEPXHOCTEH JeTalu,
Ra,MkM:
cieBa (CBEpXY)
cripaBa (CHU3Y)

6,3
6,3

1,6
1,6

1,6
6,3

1,6
6,3

1,6

Bun 006paboTku no
Ra:
cieBa (CBEpXY)
cripaBa (CHU3Y)

YePHOBAST
YePHOBAS

quCTOBAA
quCTOBAA

YHICTOBAS
YEePHOBAS

YHICTOBAS
YEepHOBAS

YrCTOBAsA

JlomycK TMHENHBIX

pa3MepoB OTJIMBKH,

TO,MM

1,1

1,0

0,80

0,64

0,70

1.0

Jomyck GpopMbI 1
PaCIOOKEHUA
IOBEPXHOCTEH, T, ,MM

0,24

0,24

0,24

0,24

0,24

0,24

OO6uuit qomyck
pa3MepoB OTIIMBKH,
T, MM

00 %

1,2

1,0

0,9

0,70

0,9

1,0

10

Bun 06pabotku no
T,IT,:
cieBa (CBEpXY)
cripaBa (CHU3Y)

YePHOBAST

YEepHOBAs

Y1CTOBAsA

YHCTOBAsA

YePHOBAST

YePHOBAST

YepHOBAs

YepHOBAsI

YepHOBAs

YEePHOBAST

12

T,

T,

1,8

0,15

1,08

0,75

0,21

13

Bun 06pabotku no
T, /T ,

14




cieBa (CBEpXy) YEpHOBAsI | TIOYYHCT. | YEPHOBAS | YEPHOBAS | TIOTYHHCT
cripaBa (CHU3Y) YEpHOBAsI | TONYYKCT. | YEPHOBAs | YEPHOBAS | TMOITYUHCT
[Tpumnycku Ha 15
CTOPOHY, MM:
cieBa (CBEpXy) 0,9 1,0 1,0 0,9 1,0 0
crpaBa (CHHU3Y) 0,9 1,0 0,8 0,8 0 0
HomunanbHbIi pazmep 87,4 53,9 26,5 11,5 16 442 | 16
OTJIMBKH, MM
OxoHyaHue Ta0auIb! 1
Pa3zmep oTiuBku ¢ 87,4+0,6 | 53,9+0,5 | 26,5+0,4 | 11,5+0,3 | 16,0+0, | 44,110, | 1
npeaeabHBIMA 0 5 5 45 5 7
OTKJIOHEHUSIMU

Knacc pasmepnoii Tounoctu (5-9) no tabi. A7 [1]; npunsr - 7;

Crenenb kopobuenus (2-5) o Tabxn. b1 [1]; npunsra - 4;

CTeneHb TOYHOCTH MOBepxXHOCTEeH oTiUBKHU (5-10) mo tadn. Bl [1]; npunsra —
8;

Psin npurmyckos (1- 6) o Ta6xa. E1 [1]; npussr - 4

MuHuManbHBIN TUTENHBIN npunyck 0,4mMm

Knacc Tounoctu macchbl oTiuBky (4-11T) o ta6m. 41 [1]; npunsT 7.

Bce pasmepsl, MepneHIUKYISIpHbIE OCH CHMMETPHUU KPBIIMIKH JTOJDKHBI
OTIPEIETATHCS OTHOCUTEIILHO 0a30BOTO TOPIIA U B TaKOM BHUJC 3aHOCHTHCS B
Tabauiy 1.

B crpoke 1 Tabmumer 1
oOpabaTeiBaeMble U He oOpabaThiBaeMble (K MOCIEAHUM OTHOCHUTCSI TOJIBKO

BCE pa3Mepbl MOAPA3ACISAIOTCS Ha
MOJIOCTh OTJIMBKUA J44) U BIUCHIBAIOTCA C TPEACIbHBIMU OTKJIOHCHHSIMU B
CTPOKY 2.

OOBIYHO Yy OXBaTHIBAEMBIX TMOBEPXHOCTEH (BaJIOB) BEPXHEE OTKIOHEHUE
PaBHO HYJIIO, 3 HIJKHEE PAaBHO JOMYCKY CO 3HAKOM MHHYC, Y OXBaThIBAIOIIHUX
NIOBEPXHOCTEN BEPHEE OTKJIOHEHUE — HYJIb, a HMJKHEE — JIOIMYCK CO 3HAKOM
IUTIOC. Y YCTYIIOB OTKJIOHEHHUs paBHbl = 0,5 nomycka. [Jonmyckn onpenenstorces
o Tab. 2.

B crpoky 3 BOucChIBaloTCS JOMYCKH Pa3MEpPOB ACTAIA — PA3HOCTh MEXKIY
HaMOOJIbIIUM M HAUMEHBIIUM MpEeNeTbHBIMU pa3MepaMu JIeTajad MO Taliuile
nomyckoB. B mpumepe mis J52¢9 momyck Oepercs 1Mo 9 KBalMTETy, IS BCEX
OCTaJIbHBIX pPa3MepoB — MO 14-My (COrjacHO ykKazaHUsSM Ha MOJie YepTexa) U
OTIpeIeNsIeTCs TI0 TabJIUIIaM JTIOyCKOB (Tabmura 2).




Honycku st pazmepos 110 S00 mm

Tabmura 2

Homunainp KBanurersl
HBIC 6 7 8 9 10 11 12 13 14
pasMepel, O0603Ha4YeHUS TOITYCKOB
MM IT6 IT7 | IT8 | IT9 | IT10 | IT11 | IT12 | IT13 | IT14
Jomycku, MKM Jomycku, Mm
6 10 14 25 40 60 0,1 | 0,14 | 0,25
o3
CB.3 106 8 12 18 30 48 /5 1012 | 0,18 | 0,3
Cs. 6 10 10 9 15 22 36 58 90 | 0,15 | 0,22 | 0,36
Cs. 10 11 18 27 43 70 110 | 0,18 | 0,27 | 0,43
o 18
Cs. 18 13 21 33 52 84 130 | 0,21 | 0,33 | 0,52
1o 30
Cs. 30 16 25 39 62 100 | 160 | 0,25 | 0,39 | 0,62
1o 50
Cs. 50 19 30 46 74 120 | 190 | 0,3 | 0,46 | 0,74
1o 80
Cs. 80 22 35 54 87 140 | 220 | 0,35 | 0,54 | 0,87
1o 120
Cs. 120 25 40 63 100 | 160 | 250 | 0,4 | 0,63 | 1,0
1o 180
Cs. 180 29 46 72 115 | 185 | 290 | 0,46 | 0,72 | 1,15
1o 250
Cs. 250 32 52 81 130 | 210 | 320 | 0,52 | 0,81 | 1.3
1o 315
Cs. 315 36 57 89 140 | 230 | 360 | 0,57 | 0,89 | 14
1o 400
Cs. 400 40 63 97 155 | 250 | 400 | 0,63 | 0,97 | 1,55
10 500

3areM cpa3dy MOXXHO 3amoJIHUTh 4 CTPOKY: JOMYCKH (OpMBI |
pAacHoJIOKEHUS IOBEPXHOCTEN. Tako! IOIyCK Ha YepTeKe AETaad OrOBOPEH I
pasmepa 15 kak JOmMyck mHapajiieIbHOCTH Topla 6 OTHOCHUTENBHO 0a30BOTO
topua 6, paBHbli 0,05MMm. [Ins OCTaNbHBIX IMOBEPXHOCTEW ITH JIOIYCKH

CIELUATBHO HE OFOBOPEHBI, MOITOMY IO mpuMedanuio 2 Tabm. 8 [1] ux OepyT B
Buzae 50% Jomycka COOTBETCTBYIOIIETO pa3Mepa (T.e. MOJIOBHHE 3HAYEHHUS B

CTpOKeE 3).




JlanbHeimue  OeHCTBUS MO ONPENEICHUI0  pa3MepoB  OTJIMBKHU
IPOMJUTIOCTPUPYEM Ha MpUMepe pazmepa J52¢9.

[To Tabmume A/ [1] ompenensercs u 3amuchiBaeTCs MoJ TadmuIe 1
KJIACC Pa3MEpPHON TOYHOCTH OTIMBKU. Tak Kak IOJIOCTh KPBIIIKA HMEET
HEOOJIBIIIYIO BBICOTY, TO €€ MOXXHO MOJYYHUTh BBICTYIIOM (POPMBI («O0TBAHOM))
— 0e3 mpuMeHeHHUs cTep>kHel. TakuM 00pa3oM, MPUMEHSEM JTUThE B KOKHIIb 0€3
necyaHblXx CcTepkHel. [lpm nmuThe B KOKWIb 0€3 TMeCYaHBIX CTEp)KHEH
HETEPMOOOpPaOaTHIBAEMBbIX OTJIMBOK U3 YEPHBIX CIUIABOB C HAWOOIBIINM
rabaputHeiM pazmepoMm j10 100amm kimacc pa3MepHOM TOYHOCTH HAXOAMUTCS B
untepBaie 5-9. Ilpunumaercs cpemHee — 7, T.K. OTJIMBKAa HeOOJbIIas,
HECJI0KHasl, HEOTBETCTBEHHAS.

3areM 1o ¢Gopmyie (5) ompenensioTcs CpeaHHe pasMephl aetand |y u
3aHOCATCS B CTPOKY S5 TaOnuibl 1.

es + ej
|, =1 +——
¢ AH 2 (5)

Cpennuii pa3Mep peKOMEHIYETCSI OKPYIJIMTh JIO JICCSTHIX.
s 952¢9:

| =52+— 0’062_ 0134 51,90m

Hanee, u3 pucynka 1 B cTpoky 6 TaOGiuIlel 1 3aMChIBAOTCS 3HAUCHUS
napaMmeTpa Ra mepoxoBaToCTH MOBEPXHOCTEMN JAeTaIM: IS AMaMETPaIbHbIX
pa3MepoB CBEPXY U CHU3Y (IS TNIOCKUX MOBEPXHOCTEH OHU MOTYT OBITh
pa3HBIMH), a JIJISl TOPIIEB KPBIIIKK: clieBa U cripaBa. Jns &52e9: u cBepXy u
causzy Ra=1,6 mxm.

3arem, u3 TabIuUIEl 3 B CTPOKY 7 TaOIMUIILI 1 3amuchiBaeTCs BUJ
00paboOTKH [JIs1 AOCTHIKEHUSI TPEOyeMOil epOX0BATOCTH TTOBEPXHOCTH T10
Kputepuio Ra.

Tabnuua 3
Bun mexanndeckoit 00paboTku 1o kputepuio Ra
Ra, mxm Bun okoHvaTenbHON MeXaHUYECKOM 00paboTKH
Cs. 6,3 UepHoBas
CB.2,5106,3 [TonyuucroBas
Cs. 0,8 10 2,5 YwucroBas
o 0,8 Tonkas




Hnst &52e9 npu Ra=1,6 mxm: CBEpXy M CHH3Y - YUCTOBasi 00paboTKa.

Haiee mo ta6u. 1. [1] ompenensrorcst 1 B cTpoky 8 Tabuilsl 1 3aHOCATCS
JOTMYCKH JTMHEHHBIX pa3MepoB oTmBKU. [ £52e9 ( mHTEpBa)I pa3MepoB CB.
40 mo 63 BKJI.) P JINTbE B KOKWJIb M 7 KJIAcC€ pa3MEpPHOW TOYHOCTU OTIMBKHU
7,=1,0mMm. lomyck cmenieHust paBeH 0, T. K. BCSI OTJIMBKA HAaXOJUTCA B OJHOMN
nosryhopme.

3arem mo Tabn. K/ [1] ompenmensem, u mon Tabnmmer 1 momermaeM
CTENEeHb KOpOOJIEHUSI 3JEMEHTOB OTJIMBKU. [IpM OTHOLIEHWHM HAWMEHBIIETO
pa3Mepa ayieMeHToB jJeTanu (ToimmHa ¢uanma 10mMM) k Hanbonbmemy (86)
paBHOM 10/86=0,12 ns MHOTOKpaTHBIX (GopM M HETEpPMOOOpadaThIBAEMBIX
OTJIMBOK UMEEeM Ml KOKWUJs uHTepBan 2-5. OkoHUaTenbHO MpHUHUMAaeTcs 4
cTereHb KopoOneHus. 3aTem 1o tadm. 2 [1] ompenensiercs momyck Gopmbl u
PacnosoKeHUs. NOBEPXHOCTEW OTIMBKU 13,. Ilpn crenmenn kopoOnenus 4 s
pasmepa 52e9 - T;,~0.24MM, 4TO U 3aHOCUTCS B 9 CTPOKY TaOIUIBL.

[To manHbIM cTONOHOB 5 um 6 u Taba. M1 [1] ompemensiorcs oOimue
nomycku 1,, 37€MEHTOB OTJIMBKM U 3aHOcUTCS B 10 ctpoky TaOmuibl. Jlms
kokwis 1,,=1,2MMm.

[To tabn. Bl [1] ompenensiercs u moxa Tabnuiy | 3aHOCHTCS CTENEHb
TOYHOCTH TOBEPXHOCTEH OTIMBKU. [l KOKmiIs 0€3 cTepKHEW Il YEPHOro
HETepMOOOpadaTHIBAEMOTO CIUJIaBa MPU HAMOOJIbIIEM rabapuTHOM pa3zMepe 86
MM CTeleHb TOYHOCTH OyneT 5-10; npunumaercs 8.

[To sroit BenuumHe coriacHo Tabm. 14 [1] psix NPUIYCKOB A/t KOKHUJIS
HaxOJHUTCS B Ipejenax 2-5, npuHuMaeM 4. DTo 3aHOCUTCS o Tadiwmiy 1.

Jlns 4 psina mpunyckoB mo Tadn. 5 [1] ompenensercs ¥ 3aHOCUTCS TIO
Tabnuiy 1 MUHUMaNbHBIA JIMTEWHBIA NMPUNYCK. (15 KOKWUIBHOM OTIMBKU OH
paBeH 0,4mm. OH Ha3zHauvaeTcd JUisl YCTpPAaHEHHS HEPOBHOCTEH M J1e(DEeKTOB
MOBEPXHOCTEH OTIMBKA TPHU OTCYTCTBHM HEOOXOAMMOCTH B TOBBIIICHUU
TOYHOCTH Pa3MepOB.

Jlanee BeIUUCIISIETCS OTHOLIEHHE JIOMyCKa pazmepa aetanu 7, (cTpoka 3) K
JOMYCKy pa3mepa otinuBku 1, (ctpoka 5). g &52¢9 T, = 0,074, a T, = 1,1;
TyT,=0,074:1,0 = 0,074, uro u 3a”Hocutcs B 11 crpoky Tabmunpl. [To aTomy
otHoleHuto B Tabn. 7 [1] ompenensiercs u B 12 cTpoky TaOIUIBI pa3MepoB
3aMuChIBaeTCs BUJ 00pabOTKH: YHUCTOBASI.

3aTeM HEOOXOIMMO BBIUUCIAUTH OTHOWEHUS 7py/Ty,, T.€. TOAEITUTH
BEJIMUMHBI CTPOKH 4 HA COOTBETCTBYIOIIME BEIHMYHUHBI CTPOKH 6 W YacTHOE
3aHecTu B cTpoky 13. s £52e9 npu nutbe B KOKWIb yacTHOe paBHo 0,15. o
sromy 3Hauenuio u T, = 1.0 (ctpoka 5) B Tabn. 8 [1] ompenensiercs Bun
00pabOTKH: TMOJTYYUCTOBAsi, M 3aHOCHTCS B CTpoky 14 Ttabmuupl. T.k. 1o
OTHOIIICHHIO TI0 JOCTUTHYTOM miepoxoBaTocTu U oTHomenuto T,/T, Tpedyercs



NPUMEHUTH YUCTOBYIO 00pabOTKy, T.e. 00Jiee TOUHYIO, TO B JaJIbHEUILIEM HaJ0
OpUEHTUpOBAaThCS Ha Hee. [l OCTalbHBIX MOBEPXHOCTEH HEOOXOAUMO
OpPUMEHSATh TpeOOBaHUS K BUAY OOpabOTKM TOBEPXHOCTEH 1O MX
HIEPOXOBATOCTU , 0OJIee JKECTKUE YEeM MO OTHOILIEHUSIM JOMYCKOB pa3MEPOB U

bopMBI.

3.1.6. Ilpumep onpeodenenus npunyckoé Ha NOBEPXHOCMU OMIUBKU
KPbILUKU.

OnpenenseM MNPUIYCK HAa CTOPOHY CBEPXY W CHU3Y IS YUCTOBOU
o0paboTku mmauHIpa £52e9, mo Tadm. 6 [1]. [Ipuuem 3a oOmmi JOMycK
AJIEeMEHTa MOBEPXHOCTH MpPUHUMaeM MojoBuHYy 7T,, - 0,5 MM, 3amMcaHHOTO B
ctpoke 10 tabymiel [1] B cOOTBETCTBUU ¢ peKoMeHmarusamMu mynkTa 7.2.1 [1].
Torma st psana npunyckoB 4 (cMm. mop Tabnuieid 1) moiaydyum MPUITYCK Ha
CTOPOHY paBHbIN Lwvm, 1 3aHECEM ero B CTPOKY 15 Tabmuis 1.

Crnemyer OTMETUTD, YTO MPHUITYCK HA OJHY U TY K€ MOBEPXHOCTh MOXKET
OBITh Pa3HBIM JIJISi Pa3HBIX Pa3MEPOB, OTCUUTHIBAEMBIX OT 3TOM MOBEPXHOCTH.
Hanpumep, noBepxHocTh 1 (puc.2) KOOpAUHHPYET oceBbie pasmepbl 250714 u
10h14. Ins mepBoro pa3mepa ooOuuit mpumnyck pased 0,8 mm, a 1j1st BTOpOro —
0,7 mm. B pesynbrare 1ist 000uX pa3MepoB HYKHO BBIOPATh OAWMH HAMOOIIBIIHIA
npunyck 0,8 ymm, 4to U caenano B Tadbauue 1.

3aMeTHM, 4TO BCE pa3Mephl B TaOJUIE TOIAAAr0T Mo myHKT 7.2.1 [1], n
MIPUITYCKU OTPEACIISIFOTCS 1O MOJOBUHE 3HAYCHUS T,,.

Jlanee crnenyeT ompeAcaUTh HOMUHAIBHBIA pa3Mep OTIUBKU |, H
3amucarh €ro B CTpoky 16 tabmuibl 1.

JI7isi oXBaThIBa€MBIX pa3MepoB (BajOB): HAPYXKHBIX JUAMETPOB, TOJIIIUH
I, onipenensercs no dpopmyiie (6):

IR YIA ©)

rae /- npumyck cBepxy (cieBa), a I1,- npumnmyck cHU3y (Crpana).
Torma ns pasmepa 52 €9:

| =519+10+10=539mm

AHOJOTUYHO OMPENETSIOTCSI HOMUHAIBHBIE pa3MePhl OTIMBKY JIJI Pa3MEpPOB
neranu: £B86h14, 25h14 u 10h14.

JIJIsi 0OXBaTBIBAIOIIMX pPa3MEPOB (OTBEPCTHI): BHYTPEHHUX JIHAMETPOB,
na3os l,,, onpenensercs mo gopmyie (7):

— 11— 11, (7)

IOWL/Z — II[

IOWIJZ — Inc



Ho, B paccmarpuBaemoil kpblillike oOpabaThiBaeMbIX OTBepCcTHil HeT. Ha
HeoOpabaTeiBaeMoe oTBepcTHe 44 NMPUIYCKH HE HA3HAYAIOTCS, HO €ro pa3Mep
YBEJIMYUTCS 33 CUET MPUITYCKa Ha Topie U (popmoBouHOTO yKII0OHA 5°. [Tpumyck
Ha TOpLE clieBa, Kak Juist pasmepa 25h14, tak u mig pasmepa 15+0,215
coctaBut /7;=1,0 mm. Torga yBenmuuenue nuamerpa nosoctu () Oymer paBHO
All=2-1,0195°=0,17mm. Takum o00pa3oMm, guaMeTp OOJIBIIETO OCHOBAHUS
YCEUYEHHOI'0 KOHYCa MOJIOCTH paBeH /[;=44+0,17=44,2um.

J1Jist yCcTynoB pa3mep OTJIMBKHU onpenessieTcs mo gopmyie (8):

_Hl +H2 (8)

rne /- npummyck, yMmMeHbImaromui pasmep |y, a I1,- yBeTmauBaronuid.

IOI’I’I./Z — I):Lc

['mybuna momoctw oTiuBKM Juisi  yeryma  15+0,215  cocraBur
I'p=15+11,=15+1,0=16 mm. B nannom ciyuae 71;=0.

Corimaco mnyHkty 5.11 [1], mnma oOpabaThiBaeMbIX IOBEPXHOCTEH
OTJIMBOK, YCTAHOBJIECHO CHUMMETPUYHOE (OTHOCHUTEIHHO HYJIEBOW JIMHUH, T.C.
HOMHUHAJIBHOTO pa3Mepa) pacroyiokeHue moiisa momycka. [losromy mms 53,9
oeperca 7,,=1,0 (ctpoka 10), memuTcs momonaM, M Ha YEPTEKE OTIUBKH
COOTBETCTBYIOIIMI pa3Mep OyaeT npocrapiieH kak £53,9 #0,5.

Hanee mo tabm. [1 [1l] ompemensieTcs cpenHee apudmernveckoe
orkioHenue npoduns Ra. g BOCEMOM CTENEeHH TOYHOCTh IMOBEPXHOCTU
ornuBky Ra = 10MkM. 3HaK 1MIEPOXOBATOCTH MOMEIIAETCS B MPABOM BEPXHEM
yIIIy uepTea MoKoBKH (puc.3).

3.1.7. Ilpumep onpeodenenun maccol OMaAUBKU KPbLUIKU.

Cuauvayia onpeensitoTcs JIUTeHHbIe YKIOHBI Ha oTiuBKe. [1o Tabmuie A7
[2] mng auThst B KOKWIb MOJ HHU3KUM JABIICHUEM OIPEICISIOTCS KIACChl
JUTEUWHBIX YKIIOHOB JJI1 OTJIMBOK M3 YyT'yHa: JUIsl HAPYKHBIX TOBEpXHOCTEN 17-
19 xnaccel, BbeIOMpaem 18 kiacc, a Juisi BHYTPEHHUX MoBepxHoctend 19-21
KJ1acchl, BeIOMpaeM 20 kiace. 3atem 1o tabauie 1 [2] 11 nHTepBaia pa3MepoB
or 10 7018 HaxoauMm mnUTEHHBIE YKIOHBI JUIsl BBIOPAHHBIX KJIACCOB: JJIA
HApY)KHBIX [OBepXHOCTeil - 3°27', a s BHyTpenHux — 4° 55,

Jlist onipeieieHrsi MacChl OTIIMBKA PACWICHSICTCS Ha 3JICMEHTApPHBIC Tela:
[IUJIUHAPHI, YCEUCHHBIC KOHYCHI, TapaUIeISITUIICIbl U T.I. 3aTeM BBIYHUCIISTIOTCS
UX 00BEMBbI, CYMMa KOTOPBIX — 00BEM OTJIMBKU V, KOTOpPbIE CYMMHUPYIOTCS
anrebpandecku. Macca OTJIMBKH ONPENeNsieTCsl Kak Mpou3BeneHne oorema V Ha
IJIOTHOCTB .
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Puc. 3 OtnuBKa KpbIIIKU



B nanHOM mpuMepe KOKMIIbHAs OTJIMBKA KPBIIIKH pacujieHSeTCsS Ha TPU
YCEUEHHBIX KOHyCa: [IBa HApPY)KHBIX C JUaMETpaMH MaJloro OCHoBaHusa O; =
87,4vmm u d, = 53,9MM u BeicoTOM h; = 11,5MM u h, = 15,0MM 00a ¢ yriom
KOHyCca OKpyrieHHO 7° (YABOCHHBIM Yroj YKIJIOHA); IOJOCTh C JHAMETPOM
oompurero ocHoBanust J{; = 44,2vm u BeicoTo h; = 16,0mMm. OObeMm
yceuenHoro konyca V = mh(* + JId + d?)I12, wo [ = d + 2htga, tne a=3.5°-
MIOJIOBHHA YTJIa TIPH BEPIIMHE KOHYCA, T.€. YKIOH. OOBEM JIydIlle BCEr0 CUMTATh

3
BcCm .

Torma /{,= 53,9 + 2-15-0,061 = 55,73mwm.

OGBeM BTOPOTO HAPYKHOTO KOHYCA B CM;

V,=n-1,5(5,39% + 5,39-5,573 + 5,573%)/12 = 35,38 cai’.

J11s1 mepBOTro HAPYKHOTO KOHYCA:

Jh=87,4+2.1,15.0,061 = 87,54 = 87,5mm

O06beM nepBoro Hapy>KHOro0 KOHyca

V; = n:1,15(8,74% + 8,74-8,75 + 8,75%)/12 = 68,86 cai’.
YT HAKIIOHA BHYTPEHHET0 KOHyca OKpyrieHHo paser 10°,
J111s1 mosiocTu

d7;=44,2—-2-16,0-0,087 = 41,42 = 41, 4mm

V= 1-1,60(4,42% + 4,42-4,14 + 4,14%)/12 = 23,02cM>

O0beM KOKUITLHOM OTIMBKH
V=V, +V, —V;=68,86 +35,38 — 23,02 = 81 cu®
Macca KOKHJIBHOW OTJIMBKH MPU IJIOTHOCTH YyryHa 7,2 o/em® paBHa:
m,. =81 -7,2 =583 r ~ 0,58 xe.

ITo Tabn. /I [1] ompexnensercs Kiacc TOYHOCTH MAacCChl OTIUBKH. 3
uHTepBaia 4-11T1 npunsT Knace 7.

JIist cTaHAapTHOM 3amMCH MacChl Ha YEPTEXKE OTIUBKH HYKHO 3HATh
Maccy TMPUITYCKOB W HAMyCKOB (YKJIOHBI W HE TMOJy4aeMble B OTJIIUBKE
OTBEPCTHS).

B nanHoM cnyuae macca npunyckoeé onpenensercs Kak mMacca 4eThIpex
KOJIELT W OJHOrO UWIMHApPA. BHYTpeHHUI aAuaMeTp KOJell pPaBeH
COOTBETCTBYIOIIUM  CPEIHUM JuaMeTpaM jetand di, a HapyXHble —
COOTBETCTBYIOIIMM UM JHaMeTpaM OTIMBKH J[i. Macca OIHOTO KOJIbIa
onpezensiercs no popmyie:

M,=p 7h;0,25- ( 13- d?), ke

Macca npunycka na mosepxHoctd 3 (ds = 51,9 mwm; Js = 53,9mwm;
hi=16Mm):

M, =17,2-10°-3,14-16-0,25- (53,9° — 51,9%) = 0,019kr



Macca npumycka Ha moBepxHoctu 2 (d, = 87,4mmMm; /[, = 85,6mwm,
h,=11,5MmmMm:

M,,=17,2-10°.3,14-11,5-0,25-(87,4°— 85,6%) = 0,020 kr

Macca npunycka Ha Topre 1 (d; = 51,9mm; /73 = 85,6mm; hy=0,9Mmm):

M, =7,2:10°.3,14.0,9-0,25- (85,6 — 51,9%) = 0,003 kr

Macca npunycka Ha Topiie 8 (rmHap g = 85,6Mm; hs=0,9Mmm)

M,,s=7,2:10°.3,14.0,80,25-85,6%= 0,034xr.

Macca npunycka Ha Topiie 5 (ds = 44,2mm; s = 51,9Mm; he=1mm):

M,s=17,2:10°.3,14-1-0,25- (51,9% — 44,2%)= 0,004 xr.

CyMmMapHasi Macca MpUITyCKOB Ha OTJIMBKE

M, =M, + M, + M,; + M, s + M,;5 =

0,019 + 0,020 + 0,003 + 0,034 + 0,004 = 0,08 kr.

Macca nanyckoe 0yJeT CKIaIbIBaThCS U3 Macchl MeTasia M, yXOAsIIero
B CTPYXKKY IIPU CBEPJICHUU 4-X OTBEPCTHI, a TaK)Ke YKIIOHOB Ha MOBEPXHOCTSIX 3
u 1, Mmaccy KoTopbix 0003HaUUM M3 1 M; COOTBETCTBEHHO.

Macca otBepctuii onpeneinsercs o gopmyte (h,=10mm; d,=8mm):

M,=4-p-7-h,-0,25- d,>=4-7,2:10°-3,14-10- 0,25- 8°=142=0, 014k

Macca ykJIoHa Ha MOBEPXHOCTH 3 M3 OMpeAeIsIeTCs KaKk Pa3HOCTh MacChl
HapYy’>KHOTO YCEYEHHOro KOHyca o0beMOoM V; M Macchl HMJIMHApPA TUAMETPOM
Ia= &8, 74cm u BeIcOTOM h3=1,15 CM:

Ma= (V1 - 7:03%- 0,25- h3)- p=(68,9 - 3.14-8,74%-0,25-1,15) 7,2=43 2=0,
043ke

Macca ykiioHa Ha MOBEpXHOCTH 1 My ompesensieTcss Kak pa3HOCTh MacChl
HapYy>KHOTO YCEYEHHOro KOHyca 00beMOM V; M Macchl HMIMHApPA TUAMETPOM
1= 5,39 cm u BeicoTO# h3=1,5 Cum:

M= (V, - 7/[;*0,25,)- p=(35,38 - 3.145,39°- 0,25-15) -7,2=82=0,
008ke

Macca manyckoB M,,= M, + My + Ms=

0,014+0,043+0,008=0,065ke

CrnenoBaTenbHO, HA YEPTEKE OTIUBKH CIICYET 3aIUCATh:

Macca 0,47 — 0,08 — 0,07 — 0,58 kr.

3.1.8. Ilpasuna nocmpoenus uepmerrca OmaueKu KpbliKu.
1. BriOupaercs crangapTHbIN Gpopmar yepTexxHoi Oymaru (A4, A3,
A2 unu Al), HaMMEHBIINI B 3aBUCKUMOCTU OT Pa3MEpPOB OTIMBKHU C paMKaMH U
OCHOBHOM HAJITHUCHIO.
2. Ha sTom opmare TOHKUMU JTUHUSMU U300paKaETCS KOHTYP
JIETATM B TOM TTOJIOKEHUH, B KOTOPOM OHA pacrojiaracTcs B IUTCHHOU (hopme B



macmrabe 1:1. KpymHbie 3aroToBKU JOITyCKAeTCs BRIYEPUUBAThH B MaciTade 1:2
Wi 1:5, Ipu 3TOM CI0XKHBIE CEUCHUS N300pakaloTCsl BCE )K€ B HATYPAIBbHYIO
BeIMUMHY. YepTeku MEJIKUX JIeTallel ¢ HeOOIBITMMH rabapuTHBIMU pa3MepaMu
(mo 50mm) uzo6pakarorcst B Macirade 2:1.

3. Ha koHTYyp neTany HAaHOCATCS MPUITYCKH, U BEIYCPINBACTCS
MPEABAPUTEITLHO TOHKUMU JIMHUSIMU KOHTYP OTIIUBKH.

4, CBepxy MPUITYCKOB HAHOCSITCSI HAITYCKU C yUYE€TOM JIMTCHHBIX
YKJIOHOB TaKUM 00pa30M, 4TOOBI, 3HAs JIMHUIO pazbeMa JIUTEHHON (HOpMBI, OBLIO
yIOOHO U3BAThH 3aTOTOBKY.

5. Ha KoHTYp 3aroTOBKH C YKJIOHAMU HAHOCATCS PainyChl
3aKpyTJCHUH YTJIOB BHEIIHUX W BHYTPEHHUX.

6. [Tocne HaHEeCEHMSI PUITYCKOB, HAITYCKOB U PAIMYCOB 3aKPYTJICHHMA
PO ITb OTIMBKHA OTPAHUINBACTCS KOHTYPHOU JIMHUCH, a IpeABapUTEIIbHBIC
JIMHUU KOHTYpa cTuparoTcs. J[BoliHoe n3o0paxeHue KOHTYpOB CIIOCOOCTBYET
JydIeit yBsI3Ke pa3MepoB OTJIMBKU U JCTAIN C yI€TOM IPHUITYCKOB M HAITYCKOB.

7. Hasnauarorcss ¥ M300pakaroTCs peaBapuTeibHbIe (YCpHOBBIE)
0a3bl B COOTBETCTBUH C PeKOMEHIanusaMu 11.3.1.4.
8. IIpocTtaBmsatoTcs pa3Mephl OTIUBKHU C OTKJIIOHEHUSIMHU C YYETOM

YEPHOBBIX 0a3, aHAIOTMYHO MPOCTAHOBKE Pa3MepPOB Ha JeTalid. BEIHOCHBIC
pa3MepHbIC IMHUW BEIYEPUYUBAIOTCS OT JTMHUH, OTPAaHUYNBAIOIINX KOHTYD
OTJIMBKH 0€3 yJeTa YKJIOHOB U HAITyCKOB.

Q. B mpaBoM BepxHEM yTiTy 4epTeka yKa3aTh IIEePOX0OBATOCTh
MOBEPXHOCTH 10 kputeputo Ra B mukpomerpax B coorBetcTBUU ¢ ['OCT 2.309-
73 ¢ ”BMEHECHUSIMU.

10. Han ocHOBHOWM HAAMUCKIO (YTIOBBIM IITAMIIOM) BBITHCATH
OCHOBHBIE TEXHHUECKHE TpeOoBaHus K oTiinBKe B cooTBeTcTBUU ¢ ['OCT P
53464-2009, u I'OCT P 53465-2009:

a) Tounocts oTauBku A-b-B-I'- cm [ T'OCT P 53464-2009, rue A, b, B,
I', JI — uncina, yka3bIBalOIMe COOTBETCTBEHHO KJIACC Pa3MEPHOM TOYHOCTH,
CTETNIEHb KOPOOJICHUS, KJIaCC TOYHOCTH MACChl, CTENIEHb TOUHOCTH MOBEPXHOCTEM
OTJIMBKH U JIOMYCK CMEIIEHUS OTJIUBKHY;

0) YKIJIOHBI MOBEPXHOCTEH B Ipajycax U MUHYTax : BHEIIHUX U
BHYTPEHHHX B cooTBeTCTBUU ¢ pekoMmeHmarusmu ['OCT P 53465-20009;

B) Paaumychl 3akpyTiieHH yTII0B B MAJUTMMETPAX: BHEITHUX H
BHYTPCHHHUX.

3HaYCHUS PaNyCOB 3aKPYTJICHUS ' BHCIITHUX YTJIOB OTJIUBKH CIICTYET
BbIOUpATh U3 YCIOBHUSL:



11, + 11,
2 .

3HaueHHUs paAnuyCOB 3aKpYyTrieHUsl R BHYyTpEHHHUX YTJIOB OTJIMBKH CIETYET

r<

BBIOMPATH U3 YCIIOBUSL:

I, +71, Il +11
13 S — °(t1—|—t2)’

rae 1) u [1, — npunycku, Npuieraroue K yriry IoBEpXHOCTH,
t; 1 t; - TONIMHBI CONPSIKEHHBIX CTEHOK OTJIMBKH.
Bri6upaercs MeHbllIee pacyeTHOE 3HaUeHHE paauyca u3 psaga: 1,2, 5, 8,
11, 16.

R —

3.1.9 Ilpumep nocmpoenusn uepmesrrca OmaIueKU KpoluiKu

1. Onpenenenne paanycoB 3aKpyIJIEHUH YIJIOB OTJIMBKU:

Buewnue paduycwel 3aKkpyzienuii ONPENEISIIOTCS HA TOM YIUIy OTJIMBKH,
Ha KOTOPOM IPUITYCKH Ha CTOPOHY MUHUMAJIbHBI.

Onpenenarb BHEIIHUE PATAYChl MOXKHO MPHU CIEAYIOIIMX COYETAHUSIX
IIOBEPXHOCTEM:

a) 8 (/1= 0,8mm) u 9 (115=0,9Mmm);

0) 9 ({15=0,9mm) u 1 (I1,=0,9Mmm);

B) 3 (I5=1,0mm) u 1 (I1=1,0mMm).

MUHUMAaNBHBIMU  SIBJISIIOTCS  TIPUIYCKH JJIsL TEpBOTO  (a) COYeTaHHs
ITIOBEPXHOCTEM, TOT/1a BHEIIHUN PAJNyC PABEH:

< 11 ;HZ _ 08+0,9 — 0,85

[IpuauMaem Ommkaiiiiiee CTaHAAPTHOE 3HAYCHUE

r

r =/Imm.

Buympennuii paduyc 3axpyenenuii ONpeAeNseTcsl Ha YUy OTJIMBKH
Mexay noBepxHoctsmu 1(771;=0,9mm) u 3 (I1;=1,0mm).

TommmHa CTeHKM MeXay noBepxHocTaMHu 8 u 1- t;=11,5 MM, a mexny
NOBEPXHOCTSAMU 3 U BHYTPEHHEH MOJIO0CThIO - T, onpenensercs no Gpopmysie:



N,-/, 539-442
2

Torpa mepBasi W BTOpas I'pPaHULIBI BHYTPEHHEIO pajanyca 3akpyrieHud Ry u R;

t, = =4 85mm |

paccuuThIBaeTcs 1o Gpopmymnam:

R, = % -(4,85+11,5) =10,3mm

R, = % .(4,85+115) = 515mm

Mexny 3HaueHussMd R; w R, HaxoauTcs cTaHIapTHOE 3HAYCHHE
BHYTPEHHETO pajinyca 3akpyriieHui R=8mmu.

Ha gepTeke KpBIMIKKM OT OTJIIMBKM OCTAJICS TOJBbKO OAWH (hOPMOBOYHBIM
YKJIOH — BHYTPEHHEH MOJI0CTH, 3HaY€HUE KOTOPOT'0 OKPYIJIsieM 710 5°.

Tenepr nanHBIE 00 OTIAMBKE HAaHECEM Ha YEPTEXK KPBIIMIKH, KOTOPBIN
npuMet Buj (puc.3).

3.2. Hcxoonvie oanuvle

Hcxonnsie nanabie mjs onpeaeneHus K,,: 00beM BolTycka KpbIiiek N, u
YEPTEHK KPBIIMIKK BEIOUPAIOTCS U3 MMPAKTUICCKOTO 3aHATHS 1110 3TOM
M CIATIINHE.

3.3. IlocneoosamenvHocms @blNOJIHEHUS 3A0AHUS

1. OnpeneneHue Macchl KPBIIIKH, U 3aHECEHUE 3HAYCHUS MACChl KPBIIIKH
B OCHOBHYIO HQ/IMKCh €€ YepPTEeKa B COOTBETCTBHUH ¢ TTpuMepoM 11. 3.1.4.

2. OnpeneneHue AOMYCKOB Pa3MEPOB M BUIO0B 00PaOOTKH MOBEPXHOCTEH
OTJINBKH KpBIIIKKM B COOTBETCTBUU C MpumepoM 0. 3.1.5 ¢ 3anonHeHueM
TaOIUIIbI 1.

3. OmnpeneneHue NPUITYCKOB Ha IMOBEPXHOCTH OTJIWBKH KPBIIIKA B
COOTBETCTBHHM C MpuUMepoM 1. 3.1.6 ¢ 3anosiHeHUEM TaOIUIIbI .

4. OnpenencHre MacChl OTIMBKH KPBIIITKHA, MacChl IPUITYCKOB M HAITyCKOB
B COOTBETCTBHUU C MpUMEpoM I1. 3.1.7.

5. IlocTpoenus yepTeka OTIMBKHA KPBIIIKA B COOTBETCTBUH C MPUMEPOM
m. 3.1.7.

6. [TocTpoenue yeprexa KPBIIMIKA C JAHHBIMH 110 OTJIMBKE.
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Puc.3. UepTexx KpBIIKU C JAHHBIMU 1O OTIUBKE.

3.4. Cooeportcanue omuema

1. HaumeHnoBaHue U 11€J1b paOOTHI.

2. YepTex KpBILIKU B JJIEKTPOHHOM BUJE (puc. 1).

3. DcCKH3 KPBIIIKK ¢ 0003HaYeHNEM 00pabaThIBa€MbIX MOBEPXHOCTEH
(puc.2).

4. Pe3ynpTaThl OINpENEICHUS] MAcChl KpBIIMIKH, M 3aHECEHUE 3HAYCHMUS
MAaccChl KPBIILIKA B OCHOBHYIO Ha/IIHUCh €€ YepTeKa.

4. Pe3ynbTarhl OIpenesaeHusl JOIYCKOB pa3MEPOB M BHJIOB OOpaOOTKH
HOBEPXHOCTEH OTIIMBKHU.

5. 3anonnenHas Tabnumna 1.

6. Pe3ynbrathl onpeaeneHue Macchl OTJIMBKH KPBIIIKHA, MACCHI PUITYCKOB
Y HAITyCKOB.

7. UepTexk OTIMBKYU KPBIIIKH.

8. UepTex KpPBILIKU CIAaHHBIMHU 00 OTJIMBKE.



