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HOACHUTEJIBHASA 3AIIUCKA

Hacrosiiine metoguueckue ykazaHus NpeHa3HauYeHbl AJI1 U3y4yeHUsl y4yeOHOU
muciuuinabl OI1.06. [poueccs! hopmMooOpa3zoBaHUs U HHCTPYMEHTHI
U COCTaBIIEHBI B COOTBETCTBUM C TpeOoBaHusMU DenepasbHOr0 rocyJapCTBEHHOTO
00pa3oBaTeILHOTO  CTaHJIApTa CPEIHEro MpoeCcCHOHAIBLHOIO  O0pa3oBaHUs MO
cnennanbHOcTH 15.02.08 TexHONOrMs MalIMHOCTPOEHHS .

Lens MeToAMYECKUX yKa3aHHUM - MOMOYb CTYAEHTAM BBINOJHATH MPaKTUYECKUE
paboThl, CaMOCTOSATEIBHO MOJIb30BATHCS JOMOJHUTEIBHON W CIPABOYHOM JUTEPATYpPOd,
OHM TIOMOTYT CTYJI€HTaM OTBETUTb MPABWJIHHO Ha MOCTABJICHHBIE BOMPOCHI U 3aKPEIUTh
NpPUOOPETEHHBIE 3HAHUS.

Jlns ka0 TpakTUYeCcKoW paboThl OmMpenieNieHbl TeMa, Iejb, COACpKaHUEe U
NOPSAOK BBITIOJHEHMS, YKa3aH TEepeueHb HEOOXOJUMBIX CpPEJCTB MaTepUaIbHOrOo
oOecrieyeHus .

Lenpto mpakTuueckux pabOT SBISETCS 3aKpervieHHue U YIIIyOJIeHHE 3HaHMH,
NOJIYYEHHBIX CTYA€HTAaMU NIPU TEOPETHYECKOM H3YYEHUM MaTepuana, a TakKkKe HX
NpPaKkTUYECKOE NPUMEHEHUE.

3aBepliatolMM  3TallOM  BBIIOJTHEHUS IPAKTUYECKOW pabOThl  ABISAETCS
COCTaBJICHUE OTYETA KaXKJbIM CTYJCHTOM M €r0 3alluTa y MPernoJaBaTes.

K mnpaktuueckum paboTam NpenbsBIseTCS Pl TpeOOBaHWI, OCHOBHBIM W3
KOTOPBIX SIBIISIETCA  OMHCAHUE BCEH MPOJACIIaHHON palOThl, MO3BOJIAIONIEE CYAUTH O
MOJyYEHHBIX pe3yJbTaTaX, CTENEHU BBIIOJHEHUS 3aJaHuii M NpoQecCHOHANbHOM
MOJFOTOBKE CTYACHTOB. TpeOoBaHUS 1O COACpXKAHUIO OTYeTa IPHUBEACHBI B
METOJIMYECKNX YyKa3aHHUAX, B ONUCAHWU NPAKTHYECKUX pador. B BeIBOmAax 1o
BBINIOJIHEHHOH pab0Te KPATKO M3JIaratoTcs pe3yabTaThl paOdOTHI.

OTtdyer mO mpakTHUEeCKoW  pabore odopmisieTcss Ha Oymare CTaHIAPTHOTO
dopmara A4 ¢ 00s3aTenbHBIM O(DOPMIICHHEM OCHOBHBIX HAJIITHACEH.

Bce paboThl B KOHIIE CEMECTpa CIIMBAKOTCS B CKOpoOCIIUBaTesie. TUTYJIbHBIN JUCT
SIBJISIETCSI IEPBOM CTpaHUILICH J1IF000H pabOThI

OO6pasell HanMCcaHUs TUTYJIBHOTO JUCTA NIpUBeieH B [Ipunoxenun.



OBIIIME ITPABUJIA BBIIIOJIHEHUSA PABOT

Ilepen BBITOHEHHEM MPAKTUYECKON paOOTHI CTYJAEHT AOJDKEH:

N3yyuTh TEOPETUUECKYIO YACTh TEMbI C TOMOLIBIO YU€OHUKA U KOHCTIEKTA.

BoeinosHUTh 3afaHue A1 CaMOCTOSITENIbHOW paboThl, KOTOPbIE MPEAYCMOTPEHBI B
JAHHOM YaCTH U3y4YaeMOM JTUCUUIUIUHBI.

[loAroToBUTH K BBIMOJIHEHUIO MPAKTHUECKOW paboThl Bce HEOOXOIUMBbIE
Martepuaisl (TUcThl hopmaTta A4, KambKyJIaTop, YEPTEKHU JIeTallel, 3aTOTOBOK. .. ).

[locne BRIMOTHEHUS! MPAKTHUECKONW pabOThl MPOBEPUTH pacdyeTbl U OPOPMUTH OTUET
no pabore B coorBercTBUM c TpeboBanusiMu ECKJl u MeToanueckMMu yKa3zaHUSIMH T10
0 OpPMIICHUIO MTPAKTUYECKUX PAOOT, YTBEPKACHHBIX PYKOBOJCTBOM KOJLIEKA.

Ha xaxngom nucte paboThl JOKEH ObITh yKazaH mudp paboThl cHelHalbHBIM
mpudTom B coorBeTcTBUM ¢ TpeboBaHusiMu ECK/I.

ITP - mpakTuyeckas pabora

[1® — a66peBuaTypa U3ydaeMoi JUCITUTIIIUHBI

15.02.08 - mudp crneruanbHOCTH

XX - MopsAKOBBIA HOMEP PabOThHI

XX - BapuaHT WU MOPSAKOBBIA HOMEP CTYAEHTA I10 KYPHATY

Cnatp OTYET NPEnoaBaTeNIO B CPOK, KOTOPBIA MPETYCMOTPEH B COOTBETCTBHUH C
y4eOHOMH MPOTrpaMMoOi U TpauKoM.

[Tocne BBIMOMHEHUS MPAKTUYECKON pabOThI CTYACHT JAOKEH €€ 3allUTHUTh YCTHO —
orpoc.

MeToauyecKkue peKOMEHJAUUHM IO COCTABJIEHHIO OTYETOB IPU BbINOJIHEHHH
NMPaKTU4ecKoil padoThI:

VYhpaxHeHns W penieHue 3a1ad IMPOBOAATCA MO IMOJYYEHHOMY Ha JIEKIUAX
MaTepHually U CBS3aHBbI C JETAIBHBIM Pa300pOM OTIEIBHBIX BOIIPOCOB JIEKIIMOHHOIO Kypca.
Tonpko mociie yCBOEHHMS JIEKUIMOHHOIO MaTepuaina, OH OyneT 3akperuisiThCs Ha
MPAKTUYECKUX 3aHATUSAX KaK B pe3yjibTaTe OOCYXKACHHS W aHaiu3a JIEKIHMOHHOIO
Marepuaja, Tak W C IOMOIIbIO peleHus NMpoOJeMHBIX cuTyauui, 3anad. [lpm 3tmx

YCIOBHAX CTYACHT HE TOJIBKO XOPOIIO YCBOUT MATCpHall, HO U HAYYUTCA IMPUMCHATh €TI0
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Ha TPAKTUKE, a TAKXKE MOJYYUT AOMOJHUTEIbHBIA CTUMYJ JJIi aKTUBHOW MPOpabOTKU
JIEKIIUH.

[Ipu camoCTOSITENNPHOM pEIICHUH 3a7ad HY>KHO OOOCHOBBIBAThH KaXIbI dTall
pelIeHus, UCXO0/Isl U3 TEOPETUUYECKUX TMOJIOKEHUM Kypca. Eciu CTyIeHT BUIUT HECKOJIBKO
nyTed pemieHuss npoOiembl (3aayd), TO HYKHO CpPaBHUTb HMX W BbIOpATh CaMbli
panvoHanbHbIM. [lone3Ho 10 Hauvana BBIYMCIEHUNW COCTABUTh KPATKUU IUIaH pPEIICHUs
npoOneMbl (3agaun). PemieHue mpoOJeMHBIX 3ajad WX MPUMEPOB CJEAYeT H3Jiararh
noJAPOOHO, BBIUMCICHUS pacrojiaraTb B CTPOrOM TMOPSJKE, OTIENssl BCIIOMOTATElIbHBIC
BBIYKCJICHUSI OT OCHOBHBIX. PelieHuss mpu HEOOXOAMMOCTH HYKHO COIMPOBOXAATh
KOMMEHTapHUsIMHU, CXEMaMH, YePTEKAMU U PUCYHKAMHU.

CrnemyeT MOMHHUTB, YTO PEIICHUE KaXJI0W Y4eOHOU 3aauu JTOKHO JTOBOAUTHCS 0
OKOHYATEJILHOTO JIOTUYECKOTO OTBETa, KOTOPOTO TPeOYyeT yCI0BHE, U MO BO3MOXKHOCTH C
BbIBOAIOM. [lonydeHHBI OTBET CJIEAYeT MPOBEPUTh CIIOCOOAMM, BBITEKAIONIUMH U3
cymiecTBa JaHHOW 3amauu. [loje3Ho Takke — pemarb HECKOJIBKMMU BO3MOXKHBIMHU
croco0amMu U CpaBHUTH MOJIyYeHHBIE pe3yibTaThl. Pelenne 3amad JaHHOTO THMA HY>KHO
IPOJOJIKATH 0 MPUOOPETEHUS TBEPABIX HABBIKOB B UX PEIICHUH.

OTt4er no npakTUYecKon paboTe HEOOXOUMO BBIMIOJIHATH Ha JHCTaxX (opmaTa
A4, ¢ coomonenuem tpeboBanuii ECKJ] mo odopmiieHnro TekcToBol qoKkymeHTanuu. Ha
NIEPBOM JIMCTE PAOOTHI JOJDKEH OBITh «OOJBIINONM» IITaMII, a HAa BCEX IMOCICAYIOIMHNX —
«MajeHbKui» mrami B coorBeTcTBUU ¢ ECT/I.

[Ipy nocTpaHMYHOM 3amUCH TEKCTa CJIEAYET BBIACPKUBATH MOJSA CIETYIOUIUX
pasmepos: sneBoe — 3,0 cm, mpaBoe — 1 cM, BepxHee — 2,0 cM, HUKHEE — 2,5 CM., NpH
Habope TekcTa UCIob3oBaTh: MpudT — Times New Roman, nHTepBan oqMHApHBIN, KETIb
14. Orctyn niepBoii cTpoku ab3arma cocrasiseT 1,25 cm .

Ecnu B Texcte pabOThl UMEIOTCS MEPEUUCIICHHUS], TO TIEPE KaXKIbIM MePEUUCICHUEM
CJIeIyeT CTaBUTh JC(PUC I CTPOUHYIO OyKBY (32 UCKITIOUEHHUEM ¢, &, 3, U, 0, y, X, 4, III, III,
b, B, B), TOCIE KOTOpPOW cTaBUTCA cKoOa. llepen kaxkmoil mo3WIMEN TEPEUUCICHUS
CleyeT CTaBUTh JIePUC WU MPU HEOOXOJUMOCTH CCHUIKM B TEKCTE IOKYMEHTA Ha OJHO
13 TIePEUNCIICHUH, CTPOYHYIO0 OYyKBY, TOCJIE KOTOPOM CTaBUTCA CKOOKa. JIyis manpHeHIei

JIeTalu3aluy  TEPEYUCICHU HE00XO0AUMO MCIIOIL30BaTh apalOckue HHUdpPhI, TMOCHe
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KOTOPBIX, CTaBUTCA CKOOKa, a 3amuch MPOU3BOJAUTCS € ab3amHoro otctyma. Kaxmbii
MyHKT, MOJANYHKT U MEPEUMCICHNUE 3aMKUChIBAIOT C a03aI[HOTO OTCTYTIA.

OrneyaTku, OMHCKU M TpaduuecKue HETOYHOCTH, OOHApYKEHHbIE B IIpoliecce
BBITIOJIHEHUS OTYETA, JIOMYCKACTCS UCIPABIISTH MOJYUCTKON WIIM 3aKpalllMBaHUEM Oesoiu
KpacKol M HaHECEHMEM Ha TOM JK€ MECTe HCIpPaBICHHOr0 TeKcTa (rpaduku)
MAIIMHOIUCHBIM CTIOCOOOM WJIM YEPHBIMU YEPHWIAMH, ACTON WM TYHIBIO PYKOIIHCHBIM
CrocoOoM.

B Tekcte oTueta He JIOIMycKaeTCs MPUMEHEHUE COKpAIlEeHU 0003HAUYCHUS €IUHUIL
(bU3UYECKUX BEJIMYMH, €CIU OHU YHNOTpeOsstoTcs 0e3 nudp, 3a UCKIIOUCHHEM €IUHMUII
(bU3MYEeCKUX BEIMYHMH B TOJOBKaX W OOKOBHMKax TaOJuUIBI, B paciiuppoBKax OYKBEHHBIX
0003Ha4YeHUH, BXOSIINX B (POPMYJIBI M PUCYHKHU.

B tekcre oryera, 3a uckiroueHueM (GopmMys, TaOJIHIl U PUCYHKOB, HE JIOMYCKACTCS
IPUMEHCHHE:

d) MaTeMaTHYeCKOro 3Haka MHHYC (—) Tepea OTPUIATeIbHBIMH 3HAUCHHSIMH
BEJIMYUH (CJIEAYyET MUCATh CIIOBO «MHHYC));

b) 3maka «0» mig o0o3HaueHHs AuaMerpa (CIeAyeT MHCATh CIOBO «IHAMETPY).
[Ipu ykazaHuu pazmepa auameTrpa nepes pa3MEepHbIM YHCIOM CIEAYEeT MUCaTh 3HAK «O»;

C) 0e3 YKCIIOBBIX 3HAYCHUN MaTeMaTHUYECKUX 3HAKOB, Hampumep > (Oosblie), <
(menbLIe), = (paBHO), a Takxke 3Haku Ne (Homep), % (IpOLEHT);

Ecoim B TekcTte oTdyeTa TPHUBOIAT JMAMMa30H YHUCIOBBIX 3HAYCHUM KaKOW-IMOO
BEJIMYHMHBI, BHIPAKCHHBIX B OJHOW W TOM Ke CAMHHIEC €€ M3MEpEHUsi, To 0003HauYCHHE
€MHULIBI U3MEPEHUS YKa3bIBAETCA MOCIIE MOCIEAHEr0 YUCIOBOTO 3HAUCHUS JUaIla30Ha.

[TpuBonst HanOoblIve WM HANMEHBININE 3HAYCHUS BEIWYUH CIIETyEeT MPUMEHATDH
CJIOBOCOUYETAaHUE «IOJDKHO OBITH HE Ooliee (He MeHee)».

[TpuBoast MOMyCTUMBIE 3HAYCHHSI OTKJIOHEHHH OT yKa3aHHBIX HOPM, TPEOOBAHHIA
cleyeT MPUMEHSITh CJIOBOCOUYETAHHE «HE JI0JHKHO OBITh 0oJiee (MEHEE)».

UucnoBble 3HaYEHUS BEIMYMH B TEKCTE CJIEAYET YKa3blBaTh CO CTENEHbIO TOUYHOCTH,
KOTOpasi HeoOXxoauMma Jjisi OOBEKTUBHOI'O OTPaKEHUS HCCIEIYyeMOTO SIBICHUS WIH
nporecca. OKpyrjieHHE YWCIOBBIX 3HAYEHUU BEIWYUH JOJKHO ObITh OJMHAKOBBIM B

paMKkax Bced paboThl, IMOO0 10 IEPBOT0O, JUOO 10 BTOPOTO U T.J. IECITUYHOTO 3HAKA.
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JlpoOHbIe uYucaa HEOOXOIMMO TMPUBOAUTH B BHUJE JECATUYHBIX JpoOel, 3a
HCKJIIOUEHUEM Pa3MEpPOB B JIOMMaX.

[Ipu HEBO3MO>KHOCTU BBIPA3UTh YUCIOBOE 3HAYEHUE B BUJEC NECITUUYHOU ApoOH,
JOTyCKaeTCs 3alUChIBaTh B BUJIE MPOCTOM APOOHU B OJJHY CTPOUKY Yepe3 KOCYIO UepTy.

Nnmtoctpaniun (pUCYHKH, JUarpaMMbl, CXEMbl) 3a HCKIIIOYECHUEM WJUTIOCTPAIIUA
MPUIOKEHUH, CJIeNyeT NPUMEHATh CKBO3HYIO HyMepaluioo apabckumu I1udpamu B
npejaenax Bcero ordera Pucynok 1. Wmmroctpamuu, npu HEOOXOIUMOCTH, MOTYT UMETh
HAMMEHOBAaHUE W MOSICHUTEIbHBIE TaHHBIC (MOAPUCYHOUHBIN TeKCT). CiioBo «PUCYHOK» U
€ro HaWMEHOBaHWE TIOMEMIAIOT TIOCJI€ TMOSCHUTENIBHBIX JaHHBIX U pacrojiararor
MOCEPEANHE CTPOKH T0JT PUCYHKOM.

B TexcTe oTyeTa mpu cChUIKaxX Ha WIUTFOCTPAIIMIO CIIEYET MUCATh B COOTBETCTBHUH C
pUCYHKOM 1.

Tabmumpl TPUMEHSIIOT JUIsS  JIydIIed HarSIHOCTH M yA00CTBa CpaBHEHUS
nokazareseil. TaOiuIbl 3a UCKIIOYEHHUEM TaONuUIl MPUIOKEHUH, CIeAyeT HyMepoBaTh
apabckumu 1udpaMu B mipeaeniax oruera Tadnwuma 1.

Tabnu1el, TOJKHBI UMETh HAMMEHOBAHHUE C CCHUIKON Ha UCTOYHUK.

HazBanue Tabmuibl JOMKHO OTpaXkaTh €€ COJAEpaHUE, ObITh TOYHBIM, KPATKHUM.
Ha3zBanme Ttabmuiel ciemyeT momemniaTh Haja TaOnMIed ¢ ab3amHbIM OTCTYIIOM Ha
CJIEIYIOIIEH CTPOKE MOCIe CIOB «Tabnuma 1».

Tabnuiy ciemyeT pacmojiaraTh HEMOCPEICTBEHHO IOCJE TEKCTa, B KOTOPOM OHa
YIOMUHAETCS BIIEPBbIC, WU HA CIEAYIONIEH CTpaHULIE.

B Ttekcte otuera mpu cChUIKaXx Ha TaOJMILy CIEAyeT MHUCATh B COOTBETCTBUU C
Tabnunen 1.

Tabnuiy ¢ OONBIIMM KOJWYECTBOM CTPOK JOMYCKAeTCs TMEPEHOCHTh HA JIPYrou
muct (ctpanuny). Ilpu nmepeHoce yacTu TaOAMIBI HAa APYrol JUCT (CTPAHUILY) CIOBO
«Tabnuma» 1 HOMEpP ee YKa3bIBalOT OJWH pa3 CJeBa HAJl MEPBOW YACTHIO TAOJWIIBI, HAT
IpPYrUMU dYacTsMu nuIIyT ciioBo «[IpopomxeHue» M yKa3plBalOT HOMEpP TaOJIHUIIbI,
Hanpumep: «lIpogomxenue Ttabmuub». [lpu nepeHoce Tabnuibl HAa JOPYrod JUCT
(cTpaHuily) 3aroJIOBOK MOMEIIAIOT TOJIbKO HaJl ee mepBoil yacThio. [lpu mepeHoce yactu

Ta0JIUIbl HUKHIOI TOPU30OHTAIBHYIO YEPTY, OTPAHUUMBAIOLIYIO TaOJUIlY, HE IPOBOJIST.
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Tabnuiry ¢ 00NBIINM KOJIUYECTBOM I'pad 1enecoo0pa3Ho BEBIHOCUTD B MPUIIOKEHUE.

CnoBo «lIpumedanue» cieqyeT neyaTaTb ¢ MPONUCHON OYKBBI C ab3ana Bpa3psaKy
Y HE NIOIYEPKUBATb.

[Ipumeyanuss MpPUBOASTCA B TOM Clly4ae, €CIM HEOOXOAMMBI TOSICHEHUS WU
CIPABOYHbBIE TAHHBIE K COACPKAHUIO TEKCTA, TaOIUI] WK Ipadruueckoro Marepuaia.

[Ipumeyanuss  cienyer moMeniaTh  HENOCPEJACTBEHHO  MOCIE  TEKCTOBOTO,
rpaduyueckoro Marepuana Uiad B TabJauIe, K KOTOPbIM OTHOCSTCS 3TU NpuMmedaHus. Ecnu
npUMeYaHue OJHO, To mocie cioBa «lIpuMedanue» cTaBUTCS THUpE M IpUMEYaHHUE
nevaraerca ¢ mnponucHoM OykBbl. OIHO npHMedaHue He HymepyloT. Heckoisbko
OpUMEYaHU HYMEPYIOT MO MOpPSAKY apaOCckumu mudpamu 0e3 TpOCTaBICHUS TOUKH.
[Ipumevanne k TabnuiEe MOMENIAIOT B KOHIE TAaOMUIBI HajA JHHHEH, o003Hayaroien
OKOHYAHUE TAOJIHIIBI.

3aronioBku rpad M CTPOK TaOJUIBI CJIEAyeT MHcaTh C MPOMHUCHONW OYKBBI B
€AMHCTBEHHOM YHCIIE, a MOA3ar0JI0BKHU I'pad — co CTpOYHOU OYKBBI, €CIIM OHU COCTABJISIOT
OJIHO TpPEIOKEHUE C 3arojIOBKOM, HIIM C MPOMUCHONM OYKBBI, €CIM OHU HMEIOT
CaMOCTOSITEJIbHOE 3HAaueHHE. B KOHIle 3arojloBKOB M MOJA3arojOBKOB TaOJHI] TOYKH HE
CTaBsIT.

Jlomyckaetcst mpuMEHATh pa3Mep mpudTa B TabJIMIle MEHbIIE, YEM B TEKCTE.

3aronoBku Tpad, Kak MPaBHIIO, 3aMUCHIBAIOT MMApPAUICIBHO CTPOKAM TaOJHUIIBI.
@dopMyIibl M ypaBHEHHUS CIIEYET BBIJCISITH U3 TEKCTA B OT/ACIBHYIO CTPOKY. Bbilie u Huxe
KKI0M (pOpMyIbI WM ypaBHEHHSI TOJDKHO OBITh OCTaBJICHO HE MEHEe OJIHOM CBOOOHOM
cTpoku. Eciau ypaBHeHHEe HE yMelaeTcst B OAHY CTPOKY, TO OHO JJOJIKHO OBITh IEPEHECEHO
MOCJI€ 3HaKa paBEHCTBAa (=) WM MOCJIE 3HAKOB IUIOC (+), MUHYC (-), YMHOXeHUA (X),
nenenust (1), WU IPYTUX MAaTeMAaTHYECKHX 3HAKOB, NMPUYEM 3HAK B HAaYalle CIEIYIOIICH
CTPOKH ITOBTOPSIOT.

[losicHeHUe 3HAaYeHMI CUMBOJIOB U YHCIOBBIX KOA(P(MUIIMEHTOB CIEIyeT MPUBOIUTH

HEIIOCPEACTBEHHO 1101 (P OPMYJION B TOM K€ MOCIICI0BATEIILHOCTH, B KOTOPOW OHH JaHBI B

dbopmyie.



@opMyabl ClIeAyeT HyMEpPOBaTh B IIpeAenax paszena. B 3Tom ciaydae HoOMED
(opMyJIbI COCTOMT M3 HOMEpa pasjeia U MOPSAKOBOro Homepa (OpMyJbl, pa3/ieleHHbIE
TouKOM, Harpumep (3.1).

CchblIKM Ha HCNOJB30BaHHBIE MCTOYHUKHM CJIEAYET NPHUBOAWTH B KBAJIPATHBIX
CcKkoOKax, Hampumep, [1, ¢.22] (rne 1- HOMEp MCTOYHHMKA B CIHCKE JHUTEpaTyphl, a 22 —
HOMED CTPaHUIbl UICTOYHUKA).

B cnucke uCHonb30BaHHOM JUTEpaTypbl, KOTOPBIA MPUIATaeTCsl Ha OTAEIBHOM
nucte, caenyetr cHayana ykasaTbh ['OCTel, HOpMaTUBHBIE JOKYMEHTHI C YKa3aHUEM J1aThbl
UX MPUHATHSA. 3aTeM B aji(paBUTHOM Nopsake (haMUIUU aBTOPOB HUCIOIb30BAHHBIX KHUT,
ctareil. [Ipu »TOM nuiercs cHayaia paMuiIns aBTopa, 3aTeM UHULIUAJIBI, Ha3BaHUE KHUTH,
ropoj, U34aTelabCTBO, TOJA, CTpaHuua. [Ipy MCHoab30BaHUM KYPHAIBHBIX WM Ta3€THBIX
cTaTel Takxke cieayer cHayana ykaszarb @.M.0. aBTopa, 3aTeM Ha3BaHHUE CTATbH, KypHa
(razery), nary.

[TpunoxeHus: opopMIISIOT KaK MPOJODKEHHE OTYETa Ha MOCIEAYIONUX €€ JICTaX.

B TekcTe oTdyeTa Ha BCe MPUIIOKEHUS JTOJDKHBI OBITH JAaHbl CChUIKU. [Ipuioskenus
pacroiararoT B MOPSAKE CChUIOK Ha HUX B TEKCTE.

Kaxnoe nmpuioxeHue ciaeayeT HauYMHATh C HOBOW CTpPaHUILbI C YKa3aHUEM CBEpPXY
nocepeuHe cTpaHulibl cioBa «IIpunoxxenue» u ero 0003HaAYCHHUS.

[IpunoxkeHne MOOMKHO HMMETh 3arojiOBOK, KOTOPBIM 3alMCHIBAIOT CUMMETPUYHO
OTHOCHUTEJIBHO TEKCTa C MPOMUCHON OYKBBI OT/JACIBHON CTPOKOH.

[TpunoxxeHuss AOKHBI MMETh OOLIYI0 C OCTaJbHOW YacTbl0 OTYETa CKBO3HYIO

HyMEpaILUIO CTPAHHUIL.
OueHka yMeHHMii BBINOJHATH pacueTHbIE 3aJaHus (IPaKTH4ecKue padoTsl).
OueHka «5» OTJIIMYHO:
B JIOTHYECKOM PACCYKJICHUH U PEIICHUHU HET OIINOOK, pacueThl BBIITOJIHEHBI

MPaBUIIbHO; OTYET 0()OPMIIEH YUCTO, AKKYPATHO B TIOJIHOM O00BEME, C BHITIOJIHEHHEM

BCEX HCO6XOI[I/IMBIX CXEM HJIM PUCYHKOB.
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OneHnka «4» xopouio:

B JIOTMYECKOM PAaCCYKJIEHUU U PEUICHUH HET CYIIECTBEHHBIX OUIMOOK, HO 3ajaya
pellIeHa HEBEPHO WU JOMYLIEHO HE 00Jiee JBYX HECYHIECTBEHHBIX OIIHOOK;

OoT4YeT O(OPMIIEH YUCTO, AKKYpaTHO, HO BBIMOJIHEHBI HE BCE HEOOXOIUMBIE CXEMBbI

HJIA PUCYHKH .

Ouenka «3» y10BIETBOPUTENBHO:

B JIOTHYECKOM PAaCCyXJCHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOIMYyIIeHa
CYIlIECTBEHHAs OlIMOKa B MAaTEeMaTUYECKUX pacyeTax;

oTueT OQOPMIICHO HE aKKypaTHO U B HEMOJHOM OOBEME, OTCYTCTBYIOT HY KHBIC

CXCMbI NN PUCYHKMH.
OIIGHKa «2» HCYOOBJICTBOPUTCIIBHO:

C€CTh CYHICCTBCHHELIC OIIMOKH B JIOTUYECKOM PacCCy>KACHNHN U B PCUHICHUM

HCT BCCX HYKHBIX CXCM HJIM PUCYHKOB.

11



ITpunoxenne

MunuctepcTBO 00pa3oBanus U Hayku PO
OI'bOY BO «bpsHckuii ['ocynapcTBEHHbIN TEXHUUECKUN YHUBEPCUTET
[TonuTexHUYECKUN KOJUIEIK

OTYET
10 [TIPAKTUYECKOM PABOTE Ne

10 y4eOHOW TUCITUTIIINHE
OI1.06. ITponecchl (hopmMooOpa30BaHUsS U UHCTPYMEHTBI

CneunanbHocTh: 15.02.08 TexHOIOrUs MAaTMHOCTPOEHHUS

Tema paboThI: «

»

HKTY. IId XXXX .000 TP

['pynmna

CocTtaBuil CTyAEHT

[IpoBepuit npenogaBaTeb B.A. boiiko
Jlata cnaum oT4yera

Ouenka paboThI

2017
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ITPAKTUYECKASA PABOTA Nel
TEMA NPAKTUYECKOHM PABOTBI: Pa3pa6oTka depTexka OTIMBKH IO

yepTexy Jeraind. Pacuer Macchl 3arOTOBKH.

IEJb IPAKTUYECKOM PABOTBI:

— nproOPECTH HABBIKKA U YMEHUS M0 KOHCTPYHUPOBAHUIO U PACcUeTy
3aroTOBOK-OTJIMBOK; pacyeTy UX MaccChl,

- HAy4uThCA Mosb30oBaThes Tabnumamu 'OCT26645-85;

— HAYYHUTHCS BBITIOIHATH PA00OUNi 4epPTEK OTIUBKH.

3agaya.

PaccuuraiiTe pa3smMepsl ¥ BBITIOJTHUTE pabOvMii 4YepTEX OTIUBKH B COOTBETCTBUU C
3a/ITaHHBIMU UCXOJIHBIMU JIAaHHBIMU B Tabymtmax 1,2.
OtnuBka w3 ceporo uyyryHa 160 HB, mnoTHOCTB y = 72 r1/em?

[Tpunycku u nonycku npuHuMarotcs mo 'OCT 26645-85.

Tabmuma 1 — UcxoaHble naHHBIC, YEPTEXKH JAeTanei

Ne papuanra JCKHU3 AeTaIn
]:)1 '0.—1 - Ra 5
1,2,3
D 2—H},3
—_—
D,-0.2
D, -04
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4,5,6,7

A

D,-0.5
8,9,10 D04
D04
Ta6nuna 2- UcxoaHple TaHHBIC
Ne Pa3mep nerajam B MM TouyHOCTBH Macca peraan
BapHaHTa 1 2 4 2 OTJINBKH (Ne popmyaab)kr
1 00 0 00 50 7-0-0-7 3
2 00 0 80 00 8-0-0-8 3
3 0 0 60 0 9-0-0-9 3
4 50 0 40 45 8008 4
5 0 0 40 0 8-0-0-8 4
6 0 0 50 0 7-0-0-7 4
7 0 0 0 0 8-0-0-8 4
8 00 40 0 0 9-0-0-9 5
9 50 60 0 0 7-0-0-7 5
10 50 00 0 0 8-0-0-8 5
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BBEJIEHUE
JIuTbeM MOJIy4aroT 3arOTOBKM M IETAIM MAacCOW OT AECATHIX JOJIEW rpaMma J0
COTEH TOHH.
OTnMBKM MOTYT HMMETh HPOCTYI0O U OYEHb CJIOXHYIO (OpMYy HApYXKHBIX H
BHYTPEHHUX ITIOBEPXHOCTEN.

JIutass 3aroToBKa IIOJIY4YaeTCs 3aIMBKOM MeETallla 4Yepe3 KaHaJlbl JIMTHUKOBOU
cucTeMbl B popMbl. MeTai, ocThIBasi, KpUCTAILITU3YETCS.

Crioco0b!I IUThs pa3felifioT Ha CIELYOIUE:

1) U3roToBicHUE OTIMBOK B pPa3oBbIX (Qopmax (Mec4YaHbiX, O00OJOYKOBBIX, IO
BBITIABJIIEMBIM MOJIEJISIM, TI0 BBDKUTAEMbIM WJIM PACTBOPSIEMBIM MOJIETISIM | JIp.);

2) W3rotoBieHHe OTIMBOK B MHOTOKDPATHBIX (ITOCTOSIHHBIX) (opMmax (JIUThe B
KOKUJIb - METaJUIMYECKy0 (QopMy; HEHTPOOEKHOE JUTHE; JTUTHE TOJ AABICHUEM; JIUTHE
BBDKMMAaHHUEM U JIp.);

3) UsroToBiieHHE OTIMBOK B KOMOWHHMPOBAHHBIX M IIOJNYIIOCTOSIHHBIX (popMmax,
M3rOTOBJIIEMBIX M3 METalla CO CMEHHBIMHU MECYaHbIMU CTEP)KHAMM; B OOJMIIOBAHHBIN

KOKUJIb; B (POPMBI U3 OTHEYTNOPHBIX MaTepraioB (rpaduToBbie, KEpaMUUYECKUE) U JP.

IIpu BBIOOpe crmocoba TMOMy4YeHHs] OTIMBKH YUYHUTHIBAIOT OOBEM IPOM3BOJICTBA
(KOIMYECTBO BBITYCKAEMBIX B TOJl OTJIMBOK); (hOpMYy M pa3sMepsl JeTaiu, €€ TOYHOCTb,
MaTepual.

Pazmeps1 OTJIUBKHU OombIIe pa3mepoB neTann Ha BEJINYUHY
MIPUITYCKOB M HAITyCKOB.

[MPUITYCK - TonmiuHa ciiosi MeTaiia, yaanasieMas ¢ TOBEPXHOCTH 3arOTOBKH MpH €&
00paboTKe C TIeNbl0 MPUAAHHS JeTand HEOOXOIUMBIX CBOHCTB ((QOpMBI, pa3MepoB,
TOYHOCTH, MIEPOXOBATOCTH, (PHU3NKO-MEXaHUIECKUX CBOMCTR).

HAITYCK - MmecTHOe WM HEPAaBHOMEPHOE YBEIMYEHUE PAa3MEpPOB OTIHUBKH IO
CPaBHEHHUIO C JI€Tajbl0, BBHI3BAHHOE OCOOCHHOCTSIMU TEXHOJIOTHH JIUThS (HATIOJHEHUS,
CIJIAKUBAIOIIME YTITYOJICHUS U BBICTYIIBI; HE MPOJIMBAEMbIE OTBEPCTHUS U T.[1.).

O0BbeM OTJIIMBKH MOKHO PACCUUTATh JIByMsI CIIOCOOaMU:

1) k 00bemy netanu Vi npubaBUTh 00BEM MPUITYCKOB U HAITYCKOB -
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(Vop + VHan)

Vorn=Vpu + Vop + Vuan , CM3

2) pa30uMB OTIMBKY Ha dJIEMEHTAapHbIE (PUTYPBI U CIOXKUB 00BbEMBI ATHX duryp Vi:
Votn=X Vi, cMm
MeTtoauka pemeHus 3a1a4u:

1. Onpe;[eneHI/Ie MacCcChI ACTaJIn:

ml[ = VZ[Y: KT (1)

rae: V, - 00beM feTanu B cM°

Y - IIOTHOCTH 4yryHa = 7,2 r/cm®

V.= X Vi, em® (2)

3

rae: Vi - 00beM | — oif Gurypsl B cM°, B JaAHHOM CIIydae 3T0 00bEM HUIHHIPOB:

- K Bapuantam 1,2,3

TE*I[IZ TE*I[32 n*I[42 n*ﬂzz
Vy=———*h+ ——— * 3t ——— * |y ——— * |, o (3)

4 4 4 4

- K BapuaHTam 4,5,6,7:

T * 12 T * 12 T * s

T T T P @
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- K BapuanTam 8,9,10:

75*2112

VY Y A — A —

4
2.

nomyckoB Ha HUX B Tabmuny 3, B rpadsl 1 u 2;
-OnpenernseM OOLIUI MPUITYCK HA CTOPOHY JeTanu h =z mwm - mo Tabnuie 6
I'OCT 26645-85, ctp. 10 B 3aBUCHUMOCTH OT JONyCKa HA MOBEPXHOCTH ACTAU; psiaa

IMPpUITYCKa OTJINBKH, COOTBGTCTByIOIIII/If/’I ee KJIaCCy TOYHOCTH U BHOCHUM B rpa(by 3

Tabonuue! 3.

TE*I[ZZ

4

-BHOCUM 3HaueHus

E*I[32

4

Tabnuna 3 - Pacuer pasmepoB 3aroTOBKH

n*I[42

4

cM®

()

AUaAMCTPAJIbHBIX U JIMHEMHBIX pasMEpoB

Pazmep Jomyck OO6mmuit Pazmep
JETaIu B MM 3arOTOBKH O, MM | IPUITYCK Z MM 3arOTOBKU B MM
1 2 3 4
HnameTtp
@D +BO | & 2*Z = D3 + 5/2
- HO
S L= e
L3 £6/2
JlnnHa
l1+BO
- HO

OnpenensieM pa3Mepsl
MIPUITYCKa, BHOCHM 3HadeHHs B Tadmuiy 3, rpady 4:

Hasi= i + 2z, mm

Lsi=Li+Z, Mmm

BHOCHUM 3HaueHus B rpady 4 Tabnuis 3.

17
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3. OmpenensieMm aomyck Ha 3arotoBky mno Tabmume 1 'OCT 26645-85, ctp.2... B
3aBUCUMOCTU OT pa3Mepa 3aroTOBKM U KJacca TOYHOCTH OTJIMBKH, BHOCMM 3HAuY€HHE B

rpady 4 Tabauikl 3, yIUTHIBAs, YTO OH «CUMMETPHUUHBIN.

4. BeimonasieM pabovrii 4epTek 3aTOTOBKH B CIICAYIOIICH ITOCIEI0BATCILHOCTH:

- YEPTHM YEPTE)K JIeTaTl B TOHKUX JIUHUAX 110 pa3MepaM TaOIHIIb 2;

- BOKPYT YepTeka JICTaId BBIYECPUNBACM YEPTEXK 3arOTOBKHU C YUETOM MPHUITYCKOB HA
00paboTKy;

- MPOCTABJISIEM pa3MepPhl 3arOTOBKH C JIOITYCKAMH U pa3Mephl MPUITYCKa;

- HaJd IITaMIIOM IIHMIICM TCXHHUYCCKHC Tp€6OBaHI/I$I Ha 3aroToBKY.

OO6pa3ery uepTeka 3arOTOBKH JIaH B MPUIIOKEHUSX.

5. OHpG,ZIGJIfIGM MacCy 3aroToBKHU 110 OJHOMY U3 MCTOJOB!

51 m,=y*(Vat+Vop+Vuan), r
5.2 m;=y*Vorn,
PaccunthiBaeM My B rpaMmax, NMEpeBOIUM B KWJIOTPAMMBbI, OKPYTJSS IO OJIHOTO

3HAaKa IOCJIe 3amsTOM.

[Tpunoxenus
Ta6mumpet 3 T'OCT 26645 — 85
Tabmma 1 TOCT 26645 — 85 lorycku Ha OTIMBKA

§=16 (+08)

WNureppan Jlormyck O /sl KIacooB TOYHOCTH OTJIMBOK
pasMepoB  3arOTOBKU
MM 5 6 7 8 9
Cepie 16 1025 040 050 0,80 1,00 160
Cs.25 1040 044 056 090 1,10 180
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C..40 o 63

050 064 1,00 120 200
C5.63 0100 056 070 110 140 220
C5. 10070160 064 080 120 160 240
Cs. 16020250 070 090 140 180 280
(5. 2500400 080 1,00 160 200 320
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Tabnuua 6 - [Ipunycku Ha ctopony otiuBku ['OCT 26645 — 85

OOmmit  mormyck Bun  mexanmueckoit OOuuii npUIycK Ha CTOPOHY AJIsl Kjlacca TOYHOCTH MM
MMOBEPXHOCTH MM 00paboTku 5 6 7 9
¢8.0,18 710 0,2 %eg;‘;;a"mw 0,6 0,7 1,0 1,2 14
Yycrosast 0,7 0,8 1,0 1,3 15
0,8 0,9 1,1 1.4 1,6
Cs.0,2 10 0,22 Toxe 0,6 0,8 0,9 1,1 14
0,7 0,8 1,1 1,4 1,6
0,8 0,9 1.1 1,4 1,6
Cs.0,22 10 0,24 Toxe 0,7 0.8 1,0 1,1 14
0,8 0,8 1,1 1,4 1,6
0,8 0,9 1,1 1,4 1,6
Cs.0,24 10 0,28 Toxe 0,7 0,8 1,0 1,1 14
0,8 0,9 1,1 1,4 1,6
0,9 1,0 1,1 1,4 1,7
Cs.0,28 10 0,32 Toxe 0,7 0,8 1,0 1,2 14
0,8 0,9 1,2 15 1,7
0,9 1,0 1,2 15 1,7
Cs.0,32 10 0,36 Toxe 0,8 0,9 1,1 1,3 15
0,9 1,0 1,2 15 1,7
1,0 1,1 1,3 1,6 1,8
Cs.0,36 10 0,4 Toxe 0,8 0,9 1,1 1,3 1,5
0,9 1,0 1.2 15 1,7
1,0 1,1 1.3 1,6 1,8
Cs.0,4 10 0,44 Toxe 0,8 0,9 1,1 1,3 1,5
1,0 11 1,3 1,6 1,8
1,1 1,2 1,4 1,7 1,9
Cs.0,44 10 0,5 Toxe 0,9 1,0 1,2 1,4 1,6
1,0 11 1,3 1,6 1,8
1,1 1,2 1,4 1,7 1,9
Cgs.0,5 10 0,56 Toxe 0,9 1,0 1,2 1,4 1,6
1,1 1,2 1,4 1,7 1,9
1,2 1,3 15 1,8 2,0
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CB.0,56 10 0,64 Toxe 1,0 1,1 1,3 15 1,7
1,2 1,3 15 1,8 2,0
1,3 1.4 1,6 1,9 2,1
Cs.0,64 10 0,7 Toxe 1,0 1,1 1,3 15 1,7
1,3 1.4 1.6 1,9 2,1
1,4 1.4 1,6 1,9 2,2
Cs.0,7 10 0,8 Toxe 1,1 1,1 1.4 1,6 1,8
1,4 15 1,7 2,0 2,1
15 1,6 1,8 2,1 2,3
Cs.0,8 10 0,9 Toxe 1,1 1,2 1.4 1,6 1,8
15 1,6 1,8 2,1 2,3
1,6 1,7 1,9 2,2 2,4
Cs.0,9 10 1,0 Toxe 1,2 1,3 15 1,7 1,9
1,6 1,7 1,9 2,1 2,4
1,7 1,8 2,0 2,3 2,5
Cs. 1,0 10 1,2 Toxe 1,3 1,4 1,6 1,8 2,0
1,7 1,8 2,0 2,3 2,5
1,9 2,0 2,2 2,5 2,7
Cs. 1,210 1,4 Toxe 15 1,6 1,8 2,0 2,1
1,9 2,0 2,2 2,5 2,2
2,2 2,3 2,5 2,8 3,0
Cs. 1,4 10 1,6 Toxe 1,6 1,7 1,9 2,1 2,3
2.1 2,2 2,4 2,2 2,9
2.4 2,5 2,6 3,0 3,1
Cs. 1,6 10 1,8 Toxe 1,6 1,7 1,9 2,1 2,3
2,2 2,3 2,5 2,8 3,0
2,5 2,6 2,8 3,1 3,3
Cs. 1,8 10 2,0 Toxe 1,7 1,8 2,0 2,2 2,4
2,4 2,5 2,6 3,0 3,1
2,7 2,8 3,0 3,4 3,6
Cs.2,0 10 2,2 Toxe 1,9 2,0 2,2 2,4 2,6
2,5 2,7 2,8 3,2 3,4
2,9 3,0 3,3 3,6 3,8
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INPAKTHYECKAS PABOTANe2
TEMA: Pa3paboTka uepTeka NOKOBKU. Pa3paOoTka uepTexa IITaMIIOBAaHHON

MOKOBKH. PacueT MaccChl 3arOTOBKHU.

IEJIb [TPAKTUYECKOM PABOTHI:

- MPUOOPECTH HABBIKK U YMEHUS 110 KOHCTPYHPOBAHHIO M PacUyeTy 3arOTOBOK —
MOKOBOK; pacueTy WX MaccChl;

- HayuMThcs noab3oBatbes Tabaunamu ['OCT 7505-89, TOCT 7829-70;

- HAYUUTHCA BBIIIOJIHATH pa60‘1Hﬁ YCPTCIK 3aroTOBKH.

Jluteparypa
CnpaBounuk TexHojora-mamuHoctpoutens. T.1/ mon pen. A.I'.Kocuiosoii,

P.K.MemepsikoBa. — M.: MammHoctpoeHnue, 1986.

3agauya Nel.

Omnpenenuts pa3sMepbl C JOMYCKaMH 3arOTOBKH-IITAMIIOBKH H BBITIOJHUTH
pabounii yepTex.

VcxonHble TaHHBIC IPUBEACHBI B Tabmumax 1, 2.

[TpuMep BBITIONTHEHUS YePTEKa MPUBOIUTCS B MPUIIOKCHHUIX K METOIMIECKAM

ykazaHusMm (popmat A3)

Tabauma 1 — ucxoaHble JaHHEIE

Ne Tounoc | Marepuan Pa3meps! metanu B Mm
Bapua | 16 neTann
HTa 3aroToB

- 1 2 3 1 2 3
1 T3 Cranp 40XH y=7,82r/cm 30 40 40 40 60 30
2 T2 Cranp 20 vy = 7,82 r/cm 50 60 50 50 70 40
3 T4 Cranb 45 y=7,82 r/cm 40 30 60 60 80 50
4 T3 Cranp 40XCy = 7,735 r/em 20 60 40 180 |70 140
5 T2 Cranb C13 v = 7,83 r/cm 40 80 40 200 |90 170
6 T4 Cranp S0XHy = 7,861 r/cm 30 70 40 210 |80 160
7 T3 Crans 60y = 7,8 r/cm 200 |50 40 80 60 40
8 T2 Cranp 10y = 7,83 r/cm 300 |40 50 100 |50 70
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9 T4 Crans 65" y = 7,812 r/cm 350 |20 40 140 |40 50
10 T3 Cranb 35y =7,817 r/cm
50 0 0 20 0 0
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Tabmuma 2 — 3CKU3bI AeTalIEr

Pacuér npurrycka 3aroToBKM-IOKOBKH TOUHOCTH 13!

1.Paccuér maccel geraad - m
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m =V *y, ke

rie V — o0beM Jneranu cinoXHOW (OpMBI, OH CKJIAABIBACTCS U3 0O0BEMOB
IPOCTHIX (PUTYp, Ha KOTOPBIE Pa3eNAeTCs 3aT0TOBKA B M°,
2.0npenenenue rpynmsl cranu no 'OCT 7505-89
3.0Omnpegnenenne no 'OCT 7505-89 kosduuumenta maccel 3aroroBku K

4. OnpeneneHue Macchl 3aroTOBKM My = M "K KT

5. Onpenenenue crenenu caoxxHocT 3arotroBku o 'OCT 7505-89
6. Onpenenenue ucxoanoro nuaekca mo 'OCT 7505-89
6. Onpenenenue npunyckos no 'OCT 7505-89
7. OnpezenieHne pa3mMepoB
8. Onpenenennie nonyckos Ha 3arotoBky mo 'OCT 7505-89
9. 3anonHenue TaOiune 1
Tabnuna 1 — PacyeT npuiyCKkoB U pa3MepoB 3arOTOBKH
Paszmepsr nerasm B | TouHOCTH O6mwmii npunyck Z | Pa3mep 3arotoBku B
MM 3aroToBku T, MM | MM MM
1 2 3 4
HnameTtp
(D1+BO 2*Z = @D, 1 = 02
- HO
DD, T3
JlnnHa
L:+BO
Lo

4. Pacuét xoa(dduiinenTa ucnop3oBanus Mmatepuaia Ky
Kuv =m/ m3
rje: M— Macca JICTalld B KT;

M; — Macca 3aroTOBKH B KT,
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INPAKTUYECKASA PABOTA Ne3

Tema: Pacuer 21eMEHTOB pexxuma pe3aHus
Heap padorbl: 3akperuieHue 3HaHUW. HayuuTbes pacCUMTBIBATH 3JEMEHTHI PE3AHUS
IIPU TOUYEHHH.

MarepuanbHoe odecnieuenue: Meroauueckne yKkazaHus

BBenenne
K snemenTam pe3aHusi OTHOCSTCS
- JIEMEHTBI PEKUMA PE3aHUs,
- 3JIEMEHTBI CPE3aEMOr0 CIIOS.

OIEeMEHTHI PEXKHUMA PC3aHMuA.

1) 'mybuna pezanus t, Mmm
t=h/i,mm
riae h — npunyck, MM
| — 9KMCII0 IPOXOIOB, MM

npu odtaunBanuu U pactaunBanuu h = (D-d) /2 MM

2) Ilogaua pesna S0, Mm/06

3)CkopocTh pe3aHus — BpAIICHHS 3aroTOBKH V, M/MUH

V= 7*D*n/1000 , Mm/MuH

4) YacToTa BpalleHHs 3aTOTOBKH N,MuH'

n=1000*V/( #*D), mun

5) Cxopocth nogaun VS, MM/MUH
VS=n* So, MM/MuH
OcCHOBHOE TeXHOJOTrH4YecKoe Bpems To:

To = (L/VS) *i, mun
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rae L — qiunHa paboyero xona, MM

L= l+y+A, MM

rie | — nmiHa 00pabaThIBaeMOM MOBEPXHOCTH, MM
y — Bpe3anue, MM (y=tectg @, Mm)

A - mepeber, MM (A=1...4, mm)

DJIEMEHTBI CPE3aeMOTr0 CJIOS:

1) TonuuHa cpe3aeMoro cios a, MM:
a= So *sing, MM
2) [Iupuna cpe3aemoro cjos b, Mm:
b=t/ sinp, Mm
3) ILnomanb ceyeHus cpe3aemMoro cios f, MM?

f=a*b=t* So, Mmm?

YcaoBus 3agau

HcxoaHble JaHHBIE AJIsl pacyeTa IpUBEACHBI B Tabnumnax.

33,&3‘13 1. Ol'IpCI[CJII/ITB CKOpPOCTDb pC3aHusA IIpU 0o0TayMBaHUU HA TOKApHOM CTAHKC

3aroTOBKH AUaMeTpoM JI= ... MM C YHCIIOM 000pOTOB N=... MUH

3anmaya 2. Ha TokapHoMm ctanke TpeOyeTcsi 00TOYMTh 3aroTOBKY auamerpom JI=...
MM CO CKOpocThio pesanust U=...m/MuH. Ompeaenuts YUCIO OOOpPOTOB IITTHUHIEISA

CTaHKa n=... MUH-1
3amaua3. OmpenenuTh BEIMYUHY CKOpocTH mojaun Us mnpu oOTauymBaHUU

3darOTOBKM Ha TOKAPHOM CTAHKC C YHMCJIOM OGOpOTOB MIMMHACIIA N=... MI/IH'I, mogada

pesmna 3a oauH 000pOoT MMHUHACIS S0= MM/00
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3anaua 4. Onpenenutb rAyOUHY pe3aHus t mpu 00TaYMBAHUU HAa TOKAPHOM CTaHKE
B JiBa Iepexoja 3aroToBku auameTpoMm /Jl...MM. B depHOBOM mepexojie 3aroToBKa

oOTaunBaeTCs A0 JruaMeTpa I[O:. ..MM, B YUCTOBOM 10 AUaME€Tpa d=...Mm.

3amaya 5. OnpenenuTh OCHOBHOE BpeMsl NpHU MNPOAOIBHOM OOTAaYMBAaHUU Ha
NPOXOJl 3aroTOBKH OT auameTpa J[=...mMmm no amamerpa d=...MM mo mHe I=...mM.
Yucno o6oporos mmunaens N=... mun’. Tlomaua pesua S0= ...mm/06. OOTaunBanue

IIPOM3BOAMTCS 3a OJUH NMPOXOJ. Pe3er NpoXoAHOH C TJIaBHBIM yIJIOM B IUIaHE @=...

3amaya 6. OnpenenuTs OCHOBHOE BpeMsl IpH MOAPE3Ke HAa TOKAPHOM CTaHKE 3a
OJIMH TIPOXOJl CIUIOIIHOTO TOpIla 3aroToBku auameTpoM JI=...mm. Ilpunyck Ha
Opad h= 4 0 = 1
00paboTKy Ha cTopoHy h=...MM. Hucio 060poToB mImuHAeId N=...MUH

[Tomgaua pesna So= ...MmM/00. Peserr

C YIJIOM (=...

3amada 7. OnpenenuTs OCHOBHOE BpPEMS IIPU OTPE3KE HA TOKAPHOM CTaHKE PE3LOM
KOJIbIIa OT 3aroTOBKH, HMeronleil dopMmy TpyObl. HapykHbIi nuameTrp 3aroToBKHU
JI=...MmM. BayTpennuii quametp d=...mm. Uncao 060poTOB INUHAENA N=.. . MUH

[Togaua pe3na So= ...Mm/00.
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Tabnuia 1

Ne 3agada 1 3agaua 2 3agaya 3 3agaua 4
Bapuanta |D n D \Y n So D Do d
1 2 3 4 5 6 7 8 9 10
1 80 450 |90 30 175 |0.15 75 70 69.5
2 85 430 |75 40 180 |0.18 80 12 71.0
3 88 400 |65 25 185 | 1.3 85 75 74
4 90 380 100 |35 125 |0.17 125 | 110 109
5 100 |410 |85 20 150 |0.66 150 | 142 141
6 20 300 |70 150 |144 |0.54 144 | 128 127
7 28 195 |60 120 | 172 |0.77 12 68 67.5
8 40 150 |[120 |[130 |140 |0.56 70 65 64.5
9 55 160 |[130 |[110 |168 |0.99 68 61 60.5
10 |75 144 |140 |125 |150 |0.65 50 41 40.6
11 |32 185 |95 140 | 155 ]0.85 55 46 45.0
12 |45 175 |105 155 |148 |0.75 |48 40.5 |40.0
13 |64 180 |98 45 144 | 055 |44 40 39.5
14 |88 410 |97 100 |160 |0.45 60 51 50
15 |15 395 |80 110 | 100 |0.48 100 |90 89
16 |19 600 |100 |115 |180 |0.33 80 74 73
17 |24 540 |104 |35 163 |0.35 63 53 51
18 |30 187 |108 |20 150 [0.64 |50 41 40
19 |35 116 |80 200 | 750 1]0.85 75 71 70
20 |46 140 |95 180 |500 |[0.17 (490 |480 |479
21 |55 160 |110 |170 |465 |0.16 465 |451 450
22 |70 130 |125 |165 [400 |0.15 |400 |386 38.5
23 |88 410 (130 |160 160 |1.3 60 54 53.5
24 1110 (300 |145 |155 |130 |1.2 30 28 27.6
25 140 [200 |140 (135 |146 |1.0 46 42 40.6
26 |175 [(180 |110 |120 |160 |0.97 30 28 27.6
27 210 (150 |70 115 |160 |0.96 60 56 55
28 |270 (140 |60 110 | 143 |0.965 |43 42 41
29 330 (100 |50 95 145 |0.67 |45 41 40
30 400 |75 110 |90 160 | 0.45 60 49 48
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Tabnuua 2

B. Tun
3amaya 5 3anaya 6
Pesna
D d I n So (0] D h n So (0]
11 |12 13 14 15 16 17 18 19 20 21 22 23
1 (112 |99 140 150 | 0.5 45 105 |3 105 |0.11 45 5
2 190 80 300 175 | 0.4 60 120 |45 |120 |0.15 45 % é
3 |75 66 280 150 | 0.75 30 134 |6 134 | 0.13 45 é §
4 |65 55 260 194 |05 45 150 |55 |150 |0.14 45 =
5 100 |92 480 140 | 0.35 90 168 |35 |168 |1.05 45
6 |120 | 115 |450 155 | 0.6 45 188 |25 |188 |1.08 60
7 130 |124 | 485 187 | 0.5 60 205 |2 205 |16 60
8 140 |132 | 350 110 | 0.65 90 265 |15 |[235 |14 60
9 110 |104 |240 135 |15 45 290 |45 |[265 |04 60 =
10 | 70 62 100 165 | 0.8 60 320 |4 295 | 0.34 60 %
11 | 60 54 110 178 | 0.4 30 358 |8 320 [0.124 |45 ,;
12 | 50 45 140 260 |1.0 90 410 |75 |358 |0.14 45 %
13 | 110 | 108 |240 125 |15 45 450 |7 700 |0.15 45 é
14 |90 84 600 115 | 0.75 60 500 |6 160 | 0.88 45 =
15 |90 82 580 100 | 0.18 90 12 0.6 |100 |0.08 45
16 | 150 | 142 |720 197 0.2 60 21 05 |110 (0.1 90
17 |80 73 280 135 |0.28 30 38 0.8 480 |0.15 90 =
18 | 120 | 113 |190 176 | 0.35 90 68 0.7 |630 |0.2 90 %
19 | 140 | 131 |120 187 | 0.48 45 124 |1 150 |1.2 90 % =
20 | 130 | 124 |290 110 | 0.55 90 220 |65 |[185 |15 90 = §
21 | 100 |90 320 140 | 0.6 45 106 |5 100 | 0.9 90 §
22 | 100 |94 390 189 | 0.15 45 46 2 500 |0.17 45 =
23 | 140 | 132 |540 197 | 0.18 60 55 25 465 |0.16 45 %
24 | 95 90 300 200 |0.23 90 70 0.5 ]400 |0.15 45 g e
=
25 | 105 | 100 | 390 220 | 0.24 30 88 1 600 |0.13 45 2
26 | 98 92 360 178 | 0.25 45 110 |12 |130 |12 45 g
27 | 97 90 400 165 | 0.28 45 140 |15 |140 |1 60
28 |80 72 190 240 | 0.3 67 175 |18 |130 |0.97 60 -
29 | 140 |132 | 350 168 |0.084 |90 210 |2 160 | 0.96 60 § )§
30 | 145 | 138 | 390 173 | 0.37 30 270 |28 [143 |0.9 60 :8* §~
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Tao0muna 3

No 3amayva 7

BapuaHTa D,mMMm d,Mmm n,00/MUH So0,MM/00
1 2 3 4 5
1 120 114 450 0,3
2 115 110 430 0,4
3 80 70 400 0,5
4 170 155 380 0,65
5 80 74 410 0,74
6 120 110 100 0,97
7 90 81 315 0,12
8 120 110 150 0,92
9 150 138 160 0,79
10 100 88 144 0,67
11 55 48 185 0,54
12 120 100 175 0,46
13 90 75 180 0,4
14 85 55 410 0,33
15 100 80 395 0,27
16 90 80 160 0,28
17 75 66 154 0,21
18 65 50 387 0,17
19 100 50 416 0,14
20 85 65 446 0,12
21 70 50 155 0,4
22 60 44 170 0,74
23 140 122 188 0,28
24 130 112 110 0,34
25 100 72 175 0,37
26 90 54 180 0,48
27 105 102 400 0,20
28 85 80 420 0,10
29 95 90 110 0,40
30 135 130 200 0,20
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INPAKTUYECKASA PABOTA Ne4

TEMA: «Pacuér cocTaBisIoMEel CHIIbl pE3aHNs U MOIIHOCTH PE3aHus NP TOUCHUN»
HEJb IPAKTUYECKOM PABOTBI:

—  MBY4UTb METOAMKY PacUeTa COCTABIIIOLIMX CIJI PE3AHNS, MOLLIHOCTY HA PE3aHus,

—  HAYYUTHCS TOJIB30BATHCS CIPABOYHOM JIMTEPATY PO

—  TproOpECTH HAaBBIKU M YMEHNSI PACUETA COCTABIITFOLIMX CHIIbI PE3AHHSL, MOLIHOCTH PE3AHIEL.

NCHOJIB3YEMAASA JIMTEPATYPA:
1. CnpaBouynuk TexHonora-mMammHoctpoutens, B 2-x T. T.2 / Ilog pen. AI. Kocunosoit
u P.K. Memepsxosa. - M:. MaumHoctpoenue, 1986 r.
2. CJI. Tvmmn, C.C. TvrmmH. TaOmiis! BO3BSICHUS B CTETIeHb, 1972 T

3AJJAYA Nel

OrpernienviTe CHITy COMPOTURTICHS pe3aHrio P rpy 00TauMBaHNN 3ar0TOBKH.
Marepuan 3arotoBku . Pesert ocHartieH riacTiHoN
['eomeTpust pesa . Pexumebl pezanvs

(/lanHbIe cMoTpuTe B TaOmMIIE 1).
3AJAYA Ne2

Ornpenenure MOIIHOCTb, 3aTpaunBacMyto Ha pezanue Np v kpyroimii MomeHT Mkp mipu

00TauMBaHMH 3aroTOBKH. (/{aHHBIe CMOTPH Te B TAOHIIE 2).
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Taoauna 1 — nanHble K 3aga4ye Nel

Ne | 3aroroBka HNucTpymeHT PexxuMel pezanus
Ba B Marepua | Yrisl Pamny |V S t
pu Matepuar Mia 1 c mnpu | M/mMu | MM/O0 | MM
) 3arOTOBKHU 3aroTOBK " o |y A PEPI H °

aH CTpYMEH He I

Ta ! Ta

1 | Cranp 25 450 T15K6 60 |15 |0 1,0 120 0,30 2,0
2 | Cranb 35 500 T15K6 45 115 |0 0,5 160 |0,50 2,5
3 | Cranb 65 700 T5K10 45 110 |5 1,0 130 |0,60 5,0
4 | Cranb 45 600 T5K10 45 115 |5 0,5 140 10,50 |4,0
5 | Crans 30 550 T15K6 45 115 |10 |1,0 180 0,28 2,0
6 | Crans 40X 750 T30K4 60 |12 |0 1,5 210 |0,20 1,5
7 | Crans 50XH | 700 T5K10 45 115 |0 1,0 150 (0,80 |4,5
8 | Cranp XBI' 900 T15K6 60 (15 |5 1,0 164 0,60 3,0
9 | Crans 40 520 T30K4 60 |12 |0 2,0 215 |0,20 1,5
10 | Crans 65T 650 T5K10 45 115 |10 |1,0 160 |0,80 5,0
11 | Crans 30X11 | 800 T15K6 60 |10 |O 1,0 200 0,30 2,0
12 | Crans 40X 750 T5K10 90 |15 |0 1,0 130 0,70 |4,0
13 | Crans 20 450 P18 45 110 |-5 |1,0 35 0,20 1,5
14 | Cranb 35 500 P6MS 45 115 |-10 1,0 28 0,25 2,0
15 | Crans 40 520 T30K4 60 |15 |0 2,0 180 0,20 1,0
16 | Cranb 65 700 T5K10 45 110 |5 2,0 125 |0,50 3,5
17 | Cranb 50 600 T15K6 45 115 |0 1,0 160 |0,36 2,4
18 | Crans 65T 650 T15K6 60 |10 |O 1,0 175 10,24 2,0
19 | Crans 30XH | 800 T5K10 45 |15 |5 1,0 100 0,70 5,2
20 | Cranb 25 450 P6MS 45 110 |0 1,0 30 0,30 2,0
21 | Cranb 35 800 P18 45 110 |10 |20 35 0,20 2,2
22 | Cranp45 600 T5K10 60 110 |O 1,0 120 | 0,60 50
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23 | Cranb 40 580 T30K4 60 {18 |0 2,0 210 |0,24 1,2
24 | Cranp XBI' 900 T5K10 45 115 |0 1,0 140 |0,70 |4,0
25 | Cranb 40X 750 T15K6 60 {15 |0 1,0 180 0,32 2,8
26 | Crans 30XH | 800 T15K6 30 |10 |5 1,0 165 |0,40, |3,2
27 | Cranp 50XH | 700 T5K10 45 115 |0 1,0 135 |0,60 |4,0
28 | Cranb 9XC 900 T30K4 60 {15 |0 2,0 125 10,20 1,0
29 | Cranb 65T 650 T5K10 60 {15 |0 1,0 145 0,60 |45
30 | Crans 6XC 850 T15K6 45115 |10 |10 170 0,50 2,5
Tadamna Ne2 — nannble K 3agaue Ne2
3aroToBka WNHucTpymenT Pexumsl pezanus
Yrusl
No D Marep Pamnyc
Bapu - | Marepuan ob e P v S t
Mlla M HHCT- BEpIIH | M/M MM
aHTa | 3aTOTOBKH [0) Y A Mm/06
3arOTOBKH PYMEHT HE UH
a r

1 Crans 40 620 70 T5K10 | 60 10 |5 110 | 0,60 4,0
2 Crans 20 500 60 T15K6 |45 10 |5 1,0 140 | 0,70 4,0
3 Crans 40XH 700 80 T15K6 | 60 10 |-5 |20 240 (0,30 1,5
4 Cranb 38XA 680 75 T5K10 |45 15 |5 1.0 120 | 0,61 3,0
5 C15 600 50 T15K6 |45 10 |10 50 |[130 |0,50 3,5
6 Crans 45X 750 65 T15K6 | 90 10 |0 2,0 100 |0,70 3,5
7 Crans 45XH 750 95 T30K4 |45 10 |0 2,0 200 (0,15 0,80
8 Cranb 35 600 80 T15K6 | 60 15 |5 2,0 170 (0,21 0,75
9 Crans 30J1 500 110 | T5K10 |90 10 |0 1,5 140 | 0,47 1,0
10 Crans S0XH 700 100 | T5K10 |45 15 |0 1.0 150 |0,80 4,5
11 Cranb 65 700 200 | T5K10 |45 10 |5 1.5 140 | 0,30 2,0
12 Cranb 25 450 120 | T15K6 |60 15 |0 1,0 120 | 0,30 2,5
13 Crans XBI' 900 100 | T15K6 |60 15 |5 1,0 164 | 0,60 3,0
14 Cranb 65P 650 50 T5K10 |45 10 |0 1,0 90 0,40 2,0
15 Crans 30XH 800 210 | T30K4 |60 10 |0 1,0 180 | 0,15 1,0
16 Cranps 9XC 900 110 | T30K4 |60 15 |0 2,0 200 (0,10 0,5
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17 Crans 40 620 200 | T30K4 |60 15 |0 1,5 190 |0,12 0,8
18 Crans 38XH 680 130 | T15K6 |90 15 |0 1,0 120 | 0,20 1,8
19 Crans 20 500 160 | T5K10 |45 15 |5 1,0 100 | 0,60 4,0
20 Crans 40XH 700 180 | T5K10 |45 15 |0 1,0 150 | 0,60 4,5
21 Cranp 45X 750 140 | T5K10 |45 15 |0 1,0 120 | 0,70 3,8
22 Cranp50 600 100 | T15K6 |60 15 |0 2,0 180 | 0,30 1,5
23 Cranb 35 600 120 | T5K10 |45 15 |0 1,0 150 | 0,70 4,0
24 Cranb 25 450 300 | T5K10 |45 15 |0 1,0 190 |0,80 3,5
25 Cranb 45XH 750 140 | T15K6 |60 15 |0 1,5 210 [ 0,35 2,0

26 | Cranb 65 700 100 | T15K6 |60 10 |0 1,0 240 (0,20 1,0
27 Crans XBI' 900 200 | T30K4 |90 10 |0 1,0 250 (0,15 0,5
28 Crainb 30J1 500 250 | T15K6 |45 15 |-5 |15 290 (0,10 0,8
29 Crans 65T 650 150 | T5K10 |45 15 |0 1,0 20 0,40 4,0

30 | Cramp S0XH 180 | T30K4 |60 10 |0 2,0 0,30 3,0

700 10
BBEJIEHUE

B nmpakrtuueckoid pabore HEOOXOAMMO peIuTh JABE 3anayd. BapuaHT
ompeseNsieTcss M0 HOMEPY B KypHaje  TPYIIIIbI. [Ipaktnyeckas pabota
BBIMIONHSIETCA Ha Jjuctax (opmata  A4; OCHOBHas HaJANMUCh Ha TIEPBOM H
nociuenyomux auctax BeinosHgercs mo 'OCT 2.104. [IpoBepeHHbIE U 3a4YTEHHBIE
MpakTUYecKue paboThl HEOOXOAMMO XpaHUTh JI0 KOHIIA CeMecTpa s
dbopmupoBaHus KypHalla U CcJayu nepea  3K3aMEHAllMOHHOM — ceccuei
MpenoAaBaTeio.

Cuny pe3anusi P B mpakTHUECKHUX LIENIAX PACKIIAbIBAIOT HA CIEAYIOIINE TPU
COCTaBIISIOILKE:

I'maBHass cocTaBisitomiasi Cuibl pe3aHusi Pz - coBmajgaer mo HaMpaBICHUIO CO
CKOPOCTBIO IJIaBHOTO JIBUKEHUSI PE3aHUsl B BEPIIMHE JIE3BUSL.
OceBas cocrapismoniasl CUiIbl pe3aHus Px - AeicTByeT mapaijeiabHO OCHU

IIaBHOI'O BPpallaTCIIbHOI'O ABMXKCHUS PC3aHUA.
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PanuanpHas coctaBisitonias cuibl pe3aHuss Py - HampaBiieHa mo paguycy

BpaaTCJIbHOIO ABMIKCHUA PE3aHUA B BECPIINHC JIC3BUA.

P=«/1§,"”+ B, +P, H:(l)

O61mas popMyna 151 ONpPeeNeHHs] COCTABISIOIINUX CUIIbI PE3aHUs:

P = 10CxHiXxgpy ™K, H:(2)

I'ne: Cp —const

X,Y,Z - mokasaTreinu CTeIeHel

Cp,X,Y,Z, npuHsATHl OJs1 KOHKPETHBIX (pacueTHbIX) YCIOBHH, 00pabOTKH,
IPUBEJEHBI B CIIPABOYHUKE TEXHOJIOTA - MAITUHOCTPOUTES
OTtnuuue 3aJaHHBIX yCIOBUUA OOpabOTKM OT pacyeTHBIX KOPPEKTHPYETCS
koadurmentom Kp:

Kp = KMp * K¢p * Kyp * Kip * Krp; 3)

KMp - yuutsiBaer oTanuue MaTepualia 3aroTOBKU;
Kop , Kyp , KAp, Krp — yunTsiBaeT reoMeTpruyecKue 3JIEMEHTHI pe3lia.
dopmyna [ OmMpenereHus] MOIIHOCTH, 3aTpauyMBaeMOM Ha pe3aHue 0Oe3 yuera

cocrasisomux Px, Py:
Np =(Pz*V)/60*1020
I'me: Np — MOLIHOCTB Ha PE3aHUE;

Pz - I''TaBHAasA COCTABJIAIOIIAsA CHUJIBI PC3aHUA,

V — CKOpOCTb pe3aHusl.

Cuna Z pe3aHus:
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1.

2.

3.

METOAUYECKHUE YKA3AHUA

OrnpeneneHue IIaBHON COCTaBASAIONICH CUIlbl pe3anus P,

P, =10 Cp, * P2 * SYm*\/M*x K H

Cpz, Xpz, Ypz,N—[1,ctp 273...274, Tabnuna 22]

Kp = KMp; * Kop; * Kyp; * Kip; * Krp;

KMp; —[ 1, ctp 264, Tabaumna 9]
Kop: , Kyp; , Khp; , Krp; - [1, ctp 275, Tabnuna 23]

OnpeiesieHye paauanbHON COCTABIAIOMEH CUIIbI pe3anus Py

Py=10 Cpy* PPV * Y=\l x K H

Cpy, Xpy, Yoy, m—[1, ctp 273...274, Tabnuna 22]

Kopy, Kypy , KApy , Krpy - [1, ctp 275, Tabauua 23]
Kpy = KMpy * Kopy * Kypy* Kipy * Krpy

OnpenereHne 0CeBOU COCTABISIONIEH CHIBI Pe3aHnus Px:

P, = 10 Cpy* tePs * SYPos v * K H

CPxs Xox Ypx, Mo—[1, c1p 273...274, Tabmma 22]
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OF -
Knpo — (_)
Yoy = Uas0

pr = I<Mpx * K(ppx * I<ypx>l< K?»px * I<r‘px
Kopx » Kypx » Kapx » Kipx - [1, cTp 275, Tabauna 23]

4, OmnpeneneHrne MOITHOCTH 3aTpauyrMBacMOM Ha pe3aHue:

( x 3amaue No2) Np = P,*V  kBrm;

60 * 1020

5. Cuna conpOTHUBIIEHUS PE3ZAHUIO .

2

( k 3amaue P:“f1§2+PX+P; CH:.(5) Nel)

6. KpyTsuii MOMEHT IIpU TOYSHUH — MOMEHT PE3aHMUSI:

( K 3a7a4e  Myp= Py+ ;Q Ne2) KI*MM;
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INPAKTUYECKASA PABOTA NeS

Tema: Pacuer ckopocTu pe3anusi Ipu TOKapHOU o0paboTke
Hean padoThi: npuoOpeTeHNE YMEHHS U HABBIKOB MO PacyeTy ONTHUMAaJIbHBIX
3HAYEHUN CKOPOCTU PE3aHUs, C UCIIOIb30BAHUEM CIIPABOYHOM JIUTEPATYPHI.
MarepuajbHoe odecniedyeHue:
l)Meronnueckue ykazaHus
2)JIuteparypa
1. ChopaBOoYHUK TEXHOJIOTa-MAalIMHOCTpOUTENS, T.-2/mox  penakumen A.Tl.

Kocunosoii u P.K. MemepsikoBa. M.: MammnaocTpoenue, 1986 .

IHopsinok mpoBeaeHusi padoThbI:

1)AHanu3 UCXOMHBIX JaHHBIX

2)BeiOOp pacyeTHBIX TapaMeTpOB C HKCIOJb30BAaHUEM CIIPABOYHOM
JIUTEPATYPhI

3)PacueT ckopocTu pe3aHus ¢ yI4eTOM YCIOBUM MEXaHUYECKOH 00paboTKH

3amada. MicxoaHble 1aHHBIC MPUBEACHBI B TaOIHIE 1.

Omnpenennure 3HAYCHWE CKOPOCTH pE3aHHsl TPH HAPYKHOM TIPOJIOJIBHOM
oOTauyMBaHWM 3aroToBKM Ha mnpoxoia. OO6paborka uepHoBas. OOpabaTbiBaeMbIi
MaTepHuall, COCTOSHWE TIOBEPXHOCTH 3arOTOBKH, HHCTPYMEHTAIBHBIA MaTepual;
CeueHHue CTepKHS pesla, (popma nepeaHell MOBEPXHOCTU — A,; T€OMETpuUs pesla;
nepuoj; cTokoctn pesna — T; royOuHa pezanus — t, momada — S — yKkas3aHbI B

ta0ymmmeNe].

BBenenue

I'maBHOE ABHMJKCHHC pPC3aHMA IIpU TOYCHHM ABJEICTCA BpallaTCIbHBIM.

Cogepmiaet ero 3arotoBka. O6o3navaercst oo — Dr.
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['maBHOE MABIKEHHE pE3aHUS WMEET HAMOOJBIIYI0 CKOPOCTh U ONpPEENseT
HaNpaBlIeHUE U CKOPOCTh AedopMallnii B MaTepralie Cpe3aeMoro Cios, HalpaBICHNE
CX0Jla CTPYKKH U €€ popMmy.

O¢dpexTHBHOCTP M KA4yeCTBO M3TOTOBICHUS JETajel MaliuH 3aBUCAT OT
palMoOHAIBLHOIO MPOBEEHHU Tpoiiecca o0paboTku pe3anueM. OIHONW U3 OCHOBHBIX
XapaKTEePHUCTUK TMPOIIecca Pe3aHusl SIBISIETCS CKOPOCTh IIAaBHOTO JABW)KCHHS PE3aHUS
V. Ilpu BBIOOpE CKOpPOCTH pe3aHUs HEOOXOAUMO MPUHUMATh €€ ONTHUMabHOE
3HAa4YCHHE, MO3BOJISIONIEE MOJYIUTh BHICOKHE TEXHUKO — IKOHOMUYECKUE TIOKAa3aTEeNN
(MPOU3BOUTENHHOCTh MEXaHUYECKOW OO0pabOTKH), C YYEeTOM BO3MOXKHOCTH HX
peanm3anyy Ha UCIOJIb3yeMOM O0OpYAOBAaHHHU, C y4eTOM (HDaKTOPOB ONTHMHU3AIINM;
T.€. OTPaHUUYMBAIONINX (DAKTOPOB, TAKUX KaK TOYHOCTh M KadyecTBO 0OpabOTaHHBIX
MIOBEPXHOCTEH, CBOMCTBA MaTEpPHAJIOB 3arOTOBKM M WHCTPYMEHTA, T€OMETPUUYCCKHE
DJIEMEHThl WHCTPYMEHTA, COCTOSIHHE TOBEPXHOCTEH WMHCTPYMEHTa M 3aroTOBKH,
(aKTUIECKHX MEePUOJIOB CTOMKOCTH MHCTPYMEHTA, BEIIMYMHA TIyOWHBI pe3aHus t u
TIOJIaYH S.

Taomuna 1 — Ucxomupie JaHHBIE

No | Marepuan Marepuan |t S T [Tpumevanus
Bap | 3arOTOBKHU Je3BUS MM | MM/0O | MUH

uaH

Ta

1 Cranb 20 0,=500MmIIa | T5K10 4 0,4 45 A, - 1uiockas
2 Cranb 5 0;=420mlI]a T15K6 2 0,25 60 | c dackoit

3 Cranb 45 0,=600mIIa | T30K4 1 0,2 60 | 3aroTtoBka-

4 Cranb 60I'6,=900mIIa | T5K10 4 0,4 45 | nokoBka 0e3
5 Cranp 40X0,=800MIIa | T15K6 15 10,28 60 KOPKH

6 | Cramb 36,=400mIla | T30K4 1 |02 |45 |CIIMA

7 Cranb 400,=600MmIIa | TSK10 35 |05 60 | KeCTKad

8 |Crams 200,=500mITa | TI5K6 |2 |0,24 |45 |Pabora c
9 Cranb 456,=600MmIIa | T30K4 1,5 0,22 60 | OXJIWKICHUCM
10 | Cranb 40Xo,=800mIla | TSK10 5 0,4 45




Meroauyeckue ykazaHus
[Tpu TOYCHUU ONTUMAaJIbHbIE 3HAYCHUS CKOPOCTH pe3aHus
PACCUUTHIBAIOTCS M0 AMIIUPUYECKON PopMmyIie:
V =Cv: K,/ (TM e t*e s Y), M/Mun
I'me: Cv-const,
M- OTHOCUTEIbHASL CTOMKOCTD,

Cy,mx;y - 1ctp.269-270, Tabmn. 17.

KV~ Kw K Knv' Kov Kov Ky -

rne K - mnonpaBounsie ko3¢ duimentsl - [lctp. 261-263,cTp271; Tadmn.
1,2,5,6,18].
Kwv - YYUTBIBaeT MaTepuai 3aroTOBKH.
Kuv-- YIUTBIBaET MaTepual HHCTPYMEHTA.
Knv- YYUTBIBAET COCTOSIHUE 3aTOTOBKH

Koy ,Kgiy, Ky - yIUTBIBatOT FEOMETPHIO JIE3BHSL.

ITPAKTHYECKASA PABOTA Ne6

Tema: Pacuer u KOHCTpyHpOBaHHE TBEPAOCILUIABHOTO pe3lia.
Hear 3austus: IlpuwoOpereHne yMeHWH W HaBBIKOB pacyeTa U

KOHCTPYUPOBAHUS PE3IOB.

MarepuajibHoe o0ecnieueHue :
1. Meroauueckue yka3aHusl.
2. CnpaBOYHUK WHCTpyMeHTanbiuka mon pen. M.A. Opnpunapresa.- M.:

MammnocTpoenue. 1987r.

IHopsinok BbINOJIHEHUS PAOOTHI :

1.AHanu3 yCioBHS 3aJ1a4M - UCXOJHBIX IAHHBIX.
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2.PacdeT U KOHCTPYHPOBAHHUE PE3LIA.

3.BBINOJTHEHHE DCKHM3A.

Bsenenue

Kaxnprii pesen coctoutr u3 padboyeil yacTu (TOJIOBKH) U KPEMEKHOM YacTH
(crepxHs WM Tena pesna). KpenexxHas 4yacTb COy»KUT AJi 3aKpeIUICHHs pe3lia Ha
CTaHke, a paboyasi 4yacTh IpeaHa3HaueHa s oOecreyeHus pesanus. Ha pwc.l
[I0Ka3aHbl TOKApHBIM IIPOXOJHOW IPSAMOM IIpaBbli pe3ell U TOKAPHBIM OTPE3HOM
pesen. Pabouas yacth pesna — se3Bue (rojloBKa) OrpaHuyeHa TPeMs MOBEPXHOCTIAMM:
nepeaHel, 3a1HE TJIaBHOW M 3aJHEl BCIOMOTraTenbHOM. ['J1aBHas pexyias KpoMkKa
oOpazyercsi OT TMepecedyeHus TMepeaHeld ¢ TJaBHOW 3aqHel IOBEPXHOCTEH, a
BCIIOMOTaTeNbHAs  peXyllas KpoOMKa — OT IIepecedyeHus MepelHer U
BCIIOMOTATENLHOM 3aJHel moBepxHocTed. Clenyer ydecTb, YTO pe3ell OTPE3HOM
UMEET JIBE€ 3aJHUE BCIIOMOTATENIbHbIE MMOBEPXHOCTH, O3TOMY Yy TAKUX PE3LIOB [IBE
BCIIOMOTaTENbHBIE  pPEXKYLIME KpOMKM. MecTo TmepeceyeHus TIJJaBHOW U
BCIIOMOIaTEJIbHOM PEXKYIIUX KPOMOK Ha3bIBACTCs BEPIIMHON pe3la.

Ilepennent MOBEPXHOCTBIO HA3BIBACTCA Ta, 110 KOTOPOM CXOAUT CTpyxkkKa. Ha
nepeHel MOBEpPXHOCTU Cpe3aeMblil cioil nedopmupyercss U (opMmupyercs B
CTPYXKy: ylelnbHas cuiaa neOopMaluK B CPEIHEM COCTaBIseT okoso 150 k[/mm?,
4TO B mepecdeTe cocTaBuT 15 ToHH Ha 1 cm? Takyro OOJNBLIYIO HATPY3KY MOYKET
BBIZICP)KATh TOJBKO BBICOKOIIPOYHBIM HMHCTPYMEHTAJIBHBIM MAaTepUall, IOITOMY
pabodass YacTh pEXYLIEr0 HHCTPYMEHTA BBIMOJHIETCS U3 BBICOKOIIPOYHOU

3aKAJICHHOM MHCTPYMEHTAJIBHOM CTaIM WUJINA TBEPAOTO CILIABA.

Puc. .1. DnemenTsl paboueld 4acTH TOKApHOIO MPOXOJHOTO pesma: 1 —
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MepeaHsIs TMOBEPXHOCTh; 2 — TJIABHAS PEXKyIIas KpOMKa; 3 — TJaBHas 3aHss
MOBEPXHOCTh; 4 — BepUIMHA pe3lia; 5 — BCIOMOTaTeNIbHAs 3a/IHSAS TOBEPXHOCTH;
6 — BcmomoraTenbHas pexyias KpoMKa

Knaccudukanus pesnoB. Pesinbl k1accupUIUpyOT MO HAMPaABICHUIO TMOJAYH,
1o popMe U PacroIOKEHHUIO TOJIOBKH.

[lo HampaBieHHIO TMOAAYM PE3IBl Pa3ACNAIOTCA Ha MpaBble W JieBble. MeTon
oTpeeNieHHs PE3IOB MO Mojaaue MoKa3aH Ha puc. 2. Ha TokapHBIX cTaHKax MpaBbIMU
pe3lamMu paboTaroT crpaBa HajaeBo (IO HAMpaBICHUIO K NepeaHed 0a0ke cTaHka), a
JIEBBIMHU — CJIEBA HaMpapo (110 HAMIPaBJICHUIO K 3a]Hel 0a0Ke cTaHKa).

[lo gopme rojOBKM M €€ pacnojioKeHHIO (pUcC. 3) pe3lbl pa3AesstoTcs Ha
npsimbie (puc.3a), ororuyteie (puc.36) u usornyteie (puc.3s6). Kpome Toro, pesiis
NOJIPA3JICAAIOTCS Ha PE3lbl C OTTAHYTBIMH (pUC.32) M OOBIYHBIMH TOJIOBKAMHU

(puc.32).

Puc. 2. Kitaccuduxanys pe3roB o HapaBICHUIO JIBXKCHUS MTOa4H:

1 — rmaBHBIE peXxyIIUE KPOMKH; 2 — JIEBBIH pe3ell; 3 — MpaBblid pe3ell

Bbepx
Aebsni /fE‘ﬁ.NU
lalil0 fpalisil
B3
6)

Puc.3. Knaccudukamus pe3noB mo ¢opme rogoBKH:
a — mpsiMble, O — OTOTHYTbIE, B — M30THYThIE, I — C OTTSHYTOH

TOJIOBKOU
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ITo cnocoOy H3roTOBIEHUS €CThb LEIbHBIE, COCTABHBIE U COOPHBIE PE3LBL.
COopHbIE KOHCTPYKIMHU PEXYIIUX HHCTPYMEHTOB OOECHEUMBAIOT 3HAYUTEIBHYIO
DKOHOMHUIO HHCTPYMEHTAJIBHBIX MaTEPUAIIOB U CHWXXEHHUE OKCIUIyaTallMOHHBIX
pacxono0B M3-3a BO3MOXXHOCTH MHOTI'OKPAaTHOT'O MCIIOJIB30BaHMs KOpIIyCa U 3aMEHBI
PEXYLIMX JIEMEHTOB I10CIIE€ UX U3HAILIMBAHUS.

Pe3wpl, ocHaleHHbIE MHOTOI'PAHHBIMU TBEPAOCIUIABHBIMU IIJIACTHHAMU C UX
MEXaHUYECKUM KPEIUIEHUEM K KOPIIYCY HHCTPYMEHTA, IIMPOKO PacCIpOCTPAHEHBI
BCJIC/ICTBUE UX NPEUMYIIECTB 110 CPABHEHUIO C TBEPAOCIIABHBIMA UHCTPYMEHTAMHU
COCTAaBHOM KOHCTPYKILIMH, Y KOTOPBIX IUIACTUHBI C KOPIIYCOM COEAMHEHBI TAUKOM.

3amada: Paccuntath M CKOHCTPYMPOBATh COCTABHOM TOKAapHBIA MPOXOIHOU
pesel ¢ MIIACTUHOM U3 TBEPJOro CIUIaBa JJi1 YEPHOBOTO OOTauMBAHUS Bajla U3 CTaJIN

. nametp 3arotoBku JI= MM; TJIyOMHa pe3aHus t

MM; BbUIET pe3la | = MM; TMojaya pesla Ha 00O0pOT 3aroTOBKU

So MM/00

JlanHbIe K 3a7a4e IpUBEEHBI B Ta0uIe 1

Taomuma Nel — Mcxomapie JaHHBIE

Marepuasl  3aroTOBKH
BapuanTt D, mm t, MM S, Mmm I, Mm

CTaJb
1 40XH o,= 800MIla 150 6 1,0 50
2 651" 6, = 750MlIla 200 4 1,4 60
3 XI" 6, =1000MIla 75 2 0,25 45
4 Ct 5 0, =450MIIa 100 3 0,35 65
5 45X 6, =900MlIIa 120 4 0,5 40
6 Ct 5 0, =600MIIa 125 5 0,8 55
7 40T" 6,=890MIIa 220 2,5 0,3 70
8 V7 6,=850MIla 250 4,5 0,5 60
9 Cr 3 0, =400MIla 70 3,5 0,35 35
10 38XA 0;=900MIIa 90 25 0,2 40
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Mertoanyeckue ykazaHus

1. Marepuan qjis kopnyca pesna — yraepoauctas Cranb 50
oz = 650MIla n qomyCTUMBIM HANpPSYKEHUEM Ha U3TU0 G4; = 200Mna

2. T'maBHasi COCTaBIISIIONIAS CUIIBI PE3aHUS

P,=9,81Cp t*- SHK, (H)
Cpx, X, Y, Kp; - cm. Tabmuiry 2.

3. llIupuHy nonepevyHoro ceyeHust Kopiryca «0» MOXKHO OIpeeIUTh 10 hopMyIie:

- 71 KBajgpaTHOro cedenusi b = h

(Mm)
- JUTS IPSIMOYTOJIBHOTO ceuenust h = 1,6*b

3 0 * Pz :I:].
2.56 "0y (MM)

1.otb=h:b =

HpI/IHI/IMaeM O KaiIee ceueHue KopIryCa I10 Ta6HI/IHC 3, A€ JaHbl 3HAYCHUA

BBICOTHI N, cooTBeTcTBYIOIIME hopmyite h = 1,6*D.

4. TlpoBepka MPOYHOCTH M KECTKOCTU KOpITyca pe3lia:

— MaKcUMallbHas Harpy3Ka, JomycKkaeMasi IpOYHOCTBIO pe3lia,

b* 112 * G
Pz,non 6 +1 (xI'c)

- MaKCUMallbHasi Harpy3Ka, T0IycKaeMast )XECTKOCThIO pe3lia,
P _ 3 ETT

HECT 1 3

(KFC),
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f=0,1 mm — cTpena nmporuda pesua, Tomyckaemast Ipu YepHOBOM TOUCHUH.
E = 20000 krc/MM2 — MOLyIIb yOPYTOCTH MaTepHaa pesla.

| = b*h® MM — MOMEHT MHepLUK ceueHus KOpIIyca pesia.

Peser; o0maaeT 10CTaTOYHOM MPOYHOCTBIO U )KECTKOCTBIO, €CIIA COOJFOIaeTCsI
yCIIOBHE

P; non. > P, < P, xkect

5. Konctpykrunbie pazmepsl pesua npuaumaeMm no CT COB 190 — 75,
cM. Tabnuiy 4. Ilnactuny tBepaoro cruiaBa npuaumaem o 'OCT 2209 — 82.

Marepuan nactunsl: - TBepAbii ciaB T15K6, TSK10, T14K8

6. T'eomerpuyeckue 3JIeMEHTHI JIE3BUS BBIOUpPaeM 1o TabauIe 5.

7.0Tnenka nepeaHeld MOBEPXHOCTU M 3aJIHEH MOBEPXHOCTH JIE3BUS Ra=0,125

MKM

8. BBINMOJHSIEM OJCKU3 pe3lla C YKa3aHWEeM TabapuTHBIX pa3MepoB, (OpMBI U

MEepoxXoBaATOCTH HOBerHOCTefI JIC3BH:A, OCHOBHBIX YIJIOB JIC3BUA.

1

1 < 1
= =
Tabnuma 2
Marepuan paboueii yactu pesna Cp X Y Kp
TBepplii criaB 300 1,0 0,75 Km
BricTpopexymas crainb 200 1,0 0,75 Kwm
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750

rue:
n=0,75— s TBepaOro cruiaBa 3aroroBku o < 600 Mlla

n = 0,35 — gy ObICTpOpEXKYyIIEH cTanu, 3aroToBku 6, < 600 Mlla

n = 0,75 — nas TBEpJIOCIJIaBHBIX U OBICTPOPEKYIIUX PE3LIOB, 3arOTOBKU Gp >

600 MlIla

Tabnuma 3

B (MM) h (Mm) B (MM) h (Mm)

10 16

12 20

16 25 32 50

20 32

25 40

Taomuna 4

B h L r I n B h L r I n
10 |16 100 |05 |8 5 25 40 (200 |20 |20 |14
12 |20 120 | 1,0 10 6 20 32 |170 |15 |16 |12
16 |25 140 |1,0 12 8 32 50 (200 |20 (20 |14

Tabauma 5
Bun obpaborkun | @opma nepeaHen

MIOBEPXHOCTH P & ! *

YepHoBoe 1.Imockas ¢ dackoii f

TOYEHHE pe3LaMH | 2. P 7
p anuycHas ¢ (ackoir f ¢ 45 15-10 |-5-10 | 6-12

TBEPAOTO CILJIaBa paguycoMm R

crajieu
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Benunuuna ¢packu  f st B=10-20mm f = 0,4mm
st B=25-32mMm f=0,6 MM
st B=40-50mm f=0,9mMm

VYron packu s = (-5)° - (+10)°
Panunyc nynku R =4,0...6,0 mm
I'my6una nynku 0,1 ... 0,15 MM

upuna nynku B =2.0 ...2,5 mm

1.  TInockas ¢ ¢gackoii

;’/ 1 I %
T

ITPAKTHYECKASA PABOTA Ne7

Tema: Pacuer u IMPAaKTHYCCKOC OIPCACICHUC PCIKUMOB PC3aHUA IIPH TOYCHHMU.

Lens 3ansTusi: mpuoOpeTeHHME YMEHHM W HABBIKOB HAa3HAYCHHUS PEKHMOB

pe3aHusl UCIIOJIb30BaHUS, CIIPABOYHOM JIUTEPATYPHI.

1. MarepuanbHoe oOecrieueHue:
1) Meroanueckue yka3zaHUs K IPaKTHUECKOHN padore.
2) CripaBo4Hast TUTEpaTypa.
2.1 CipaBOYHMK TEXHOJOTa-MallIMHOCTPOUTENsA, ToM 2; mox pea. A.I'. KocunoBoi,
P.K. MemepsikoBa — M.: MammHoctpoenune. 1985r.
2.2CnpaBoYHHK  WHCTpyMEeHTanbluka mox pea. WM. A,  Oppaunapuesa,
M.Mamunoctpoenue. 1987r.
IHopsiioK BbINOTHEHUs Pa0OTHI:

1. AHanu3 UCXOJHBIX IaHHBIX (YCIIOBUS 3a]1a4n).
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2. BpIOOp cxeMbl pe3aHusl.

3. BbIOOp pexylero HHCTpyMEHTA.

4. Ha3naueHue pexumMa pe3aHusl.

5. OHpCI{GJ’IeHI/Ie OCHOBHOTO TCXHOJOI'MYCCKOT'0 BPpECMCHU.

3agaya: Ha tokapHo-BUHTOpe3HOM cTaHke Mojaenu 16K20 mpousBoautcs

YCPHOBOC HAPYKHOC TOUYCHHEC ITOBCPXHOCTHU 3aIrOTOBKH Ha IMPOXOJd, C OXJIAXKICHHUCM.

Cuctema C.ILU.JI. - xxécTkas (cpeaHel KECTKOCTH).

Pa3mepsl 3aroroBku a0 obpabotku: duamerp /= ...mm; [locne oOpabotku:

d =..mm. JlnmuHa 0OpabaThiBaeMoOil MOBEPXHOCTH |=...MM; MaTepHall 3arOTOBKH...

CocrostHue MMOBCPXHOCTHU 3arOTOBKHM...,

IIOBOJKOBOM.

1.Haueptuts cxemy 06paboOTKH.

2.BpIOpaTh pexXylIMii HHCTPYMEHT.

3. HazHauuTh pexxum pe3anus.

4.0Hp€IIGJII/ITI> OCHOBHOC TCXHOJIOTHYCCKOC BPCMA.

JlanHbIe K 3a7a4e npuBeeHbl B Ta0muie Nel

Tabauya Nel — ucxoouvle Oannvle

Pesen npumure ¢ TBEPAOCILUIABHON MIJIACTUHOM.

34arOTOBKa KPCMHUTCA 6 LNCHTpAX U IIATPOHEC

Ne Marepuan Cocrosnue J d, MM 1,Mm | CeucHue
Bap TMOBEPXHOCTH MM pesma B*H,
uaH 3aroTOBKH MM
Ta
2 3 4 5 6 7
1 Cranb 5 0;=450 Mlla OTtnMBKa C KOPKOH. 65 59h14 | 100 25x25
2 Cransb 151" 6:=600 MIla IIpokar 6e3 KOpKH. 40 39h12 | 200 2525
3 Cranp 40X 6,=600 MIIa OtnuBka 6€3 KOpKH. 80 76h14 | 250 25X25
4 Crans 40J1 200HB OtnBKa ¢ KOpKOH 102 | 98h14 | 150 2525
5 Crans 20 6;=500MlIIa HITamnoBka 6e3 KOpKU 28 261h12 | 120 20x20
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6 Crainb 40X 05=620MI1a IToxoBka 6e3 KOpku 64 62h12 | 220 20x20
7 Cranb 20JI 6,=500 MIla OTnuBKa C KOpPKOH 86 80h14 | 210 25x25
8 Cranb 3 6,=580 Mlla OtnuBKa 6€3 KOpKH 90 89h12 | 110 25x25
9 Cratp 45 6,=600 MIla [Tpokat 6e3 KOpKwu. 103 | 100h14 | 180 25x25
10 Cranb 25J1 6,=600 MIla OTMBKa C KOPKOH. 90 84h14 | 160 25x25

Meroanueckue yKa3aHuUs:

— Br16op cxembl pe3anus

1

-1

D

— BriOop uHCTpYMEHTA ¢ HAMAHONW TBEPAOCIUIABHOM TIACTHHOM.

Tun pesna - 2.2,

®dopwma 3aTouku A - 2.2, cTp.

I'eometpus ae3sus: - 2.2, ctp. 304. (A, v, 9);

@1 -2.2,ctp. 305. A=0
Marepuan ne3sus - 2.1, cTp

116.

— Pexum pe3anus. AHATUTUYECKUI pacyer

cTp. 266.
295...298.

1. T'mybuna pezanusi B MM

rJIe | 9UCII0 TPOXOJI0B B 3aBUCUMOCTH OT yCIIOBHM 00padoTku | =1

50




h= — MM

2.  llonmaua pesna
So=St*Ks  wwos

rae St - TabiIMYHOe 3HaYeHUE MOJauu

St - 2.1, ctp. 266, B 3aBUCUMOCTH OT AUaMeTpa 3aroTOBKU
D ceuenus nepxxasku BxH (1o ycnoBuio), rimyouHsl pezanus t.

Ks - mompaBouHblid KOd(PIUIMEHT, paBeH MPOU3BEACHUIO KOA(PDHUIIHEHTOB,
OPUBEAEHHBIX B IPUMEUYAHUU HA CTp. 266, cripaBoyHUK 2.1.

Ks =1

[lomaua Sp KOppeKTHpyeTCcs MO MAacHOpTy CTaHKA, MPUBEJECHHOMY B KOHIIE

}IaHHOfI MCTOAUKHU, IPUHUMACM 6HPI>K3ﬁIII€€, MCHBIICC 3HAUYCHUC.

3. [Tepuon crovikoctu pesua T:

IIPU OJTHOMHCTPYMEHTaNIbHOU 00paboTke T=45...60 muH.

4.4 CxopocCTh TJIAaBHOTO JABMKEHUS pe3anus V:
Cv
V= * Ky
Tm*> X * Soy

rnie Cy,m, x, Vv, -2.1, ctp 269. ,,270. Ky monpaBounblli KO3)PUIIMEHT Ha
yCclIoBUS 00paOOTKH, paBeH MPOMU3BEACHUI0 KOAI(DPUIIMEHTOB, YYUTHIBAIOIINX

marepuan 3arotroBku Kwy yraet Kov , Koy

K\/: I<|\/|\/>l< I(U\/>l< KnV * K(pV * K(Ph/,

70 N }
E

rae Kr - 2.1, ctp. 262 (rpynma cranm); m- 2.1, ctp. 262 (ctenens); Kyvu Knv —
2/1 ctp. 263; Kov u Ko — 2.1, ctp.271.
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4.5 YactoTta BpauieHus IIAHAEIS N:

1000 *V
n= ————, MUH
n*D
N - KOPPEKTUPYETCS MO MacropTy CTaHKa, MpUHUMAEM Ojrbkailiiee MEHBIIee
3HAYCHUE JICMCTBUTEIBLHON YaCTOTHI BPALEHUS Ny
4.6 JleficTBUTENbHAS] CKOPOCTH pe3aHus V :
n*D *ny
V= ———— , M/MHUH
1000
4.7 Ckopocth ogauu pes3na Vs: Vs= N, * So, MM / MUH
4.8 mpoBepka BbIOpaHHOTO pekuma pe3anus (t, So V, Vs ) mo momHoCTH

CTaHKa

Np < Num
P, *V,
rne N, = ————, kBT — MOIIHOCTb, 3aTpaunBacMasi Ha pe3aHue

60*102

Nun — MOIHOCTh mmnuHAeNs ctaHka, Nuyg = Ny * 1, kBT rae Ny - MoniHocTh
AIEKTPOABUTATEIS 110 ACMIOPTY CTAHKA.

n - K. IL.JI. cranka no nacnopry

Ecnu HepaBeHcTBO He cobmromaercst U Np > Ny, To HE0OXOAMMO CHU3UTH
pPEXKHUMBI pe3aHus, T.K. MOIIHOCTH CTaHKa HEJOCTaTOYHO Uit paboThl Ha

paCCUNTAHHBIX PCIKUMAX.

P,=10Cp*t**S*V"*K,, kl'c—riaBHas COCTaBISIONIAS CHUIIBI PE3aHUS

rae Cp.x, y,n—2.1crp. 273 —274.
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Kp = Kmp * Kop * Kyp* Kip - xK03pPuIMEHTBI, yUUTHIBAIOIUE YCIOBUS

00paboTKH.

75 ) - YUUTBIBACT MATCPpHaJl 3arOTOBKHU U €I'0 O

N - cTeNneHsb, Ha CTp. 264, cripaBoYHUK 2.1;

Kop , Kyp, Kip - yuuTsiBaer yriel ne3Bus peszua — 2.1, crp 275

— OcHoBHOe TexHonornueckoe Bpems To

- L . )
TD: (v .}*1 . MIEH

3

L = [+y+A MM — qunHa pabouero xoja peslia.
y+A - Bpe3aHue u nepeder pesla.

y = t*ctge, mm

A =1.4,Mm

IlactiopTHbIe HanHble cTaHka 16K20.

1.Bennuyuna nomaun 8, ™/ : 0.05; 0.06; 0.075; 0.09; 0.1; 0.125; 0.15; 0.175;
0.02; 0.25; 0.3; 0.35; 0.4; 0.5; 0.6; 0.7; 0.8; 1; 1.2; 1.4; 1.6; 2; 2.4; 2.8.

2.BennmuunHa yacToThl BpameHus mmuHaens N. 12.5; 16; 20; 25; 31.5; 40; 50;
63; 80; 100; 125; 160; 200; 250; 315; 400; 500; 630; 800; 1250; 1600.

Momtnocts asuratens Ny = 10kBt

K.ILJI. n= 0,75

3. Pexxum pesanuns. TaOnuUHbIN METOJT.

3.1

t=h/1 ,Mm

3.2 So=S1* Ks MM/00 - KOppEeKTHUPYETCS 1O MACIOPTY CTAHKA.
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3.3 T=30 Mmuna
3.4 V=V,.*K, MM/MUua

3.5 1000 * V
n= ————, MUH
n*D
3.6 n*D *nn
Vi= ———— , M/MuH
1000

3.7 Vs=n;* So MM / MUH

3.8 Np = N1*Kn , kBT

raie Nt - TabnuyHOoe 3HAYEHUE MOIIHOCTUM PE3aHHUS B 3aBUCUMOCTH OT
MaTepuajia 3aroTOBKM M pe3lla, TIyOuMHBI pe3aHus, AUaMeTpa 3aroTOBKH, MOAAyH,
CKOpOCTH pe3aHusi V.

N S NI.I_IH

4. OcHoBHOE TexHOoiorn4eckoe Bpems To

3
CpaBHuTenbHasi Tabauua 2 pPeKUMOB PE3aHUS] U OCHOBHOI'O BPEMEHHU,

OHpeI[eJ'IéHHBIX AHAIMTUYECKUM M TaOJUYHBIM MCTOdaMM.

Tabmmna 2.

DNEMEHTBI So ,MM/00 |V}, ,M/MHH [N; MHUH Vs ,mm/MuH [Ty ,MuH

AHaITUTUUECKUN

MECTOI

TaOauuHBIN METOI
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INPAKTUYECKASA PABOTA Ne8

Tema: Pacuer u TabnuuHOe ompeneneHue pexuma pe3aHusl NpU CBEPIICHHH,

3CHKCPOBAHWHA U Pa3BCPThIBAHU M.

Heas 3ansaTus: [IproOpeTenne yMeHH 1 HABBIKOB HA3HAYCHHS PEKUMOB
pe3aHusl.

MarepuanbHoe odecnieyeHue:

1) MHCTpyKIWs K PaKTHIECKOM padoTe.

2) CnpaBounuk TexHONIOra-MarHoctpouress Tom 2 / non pen. A. I'. Kocuosoit

P.K. MemepenkoBa M: Mamunoctpoenue 1985r.

Ilopsinok BhINOTHEHUsT PAdOTHI:

1) AHaiu3 UCXOIHBIX JaHHBIX (YCIOBHS 3a/1a4H)
2) BbiOOp cxembl pe3aHus

3) Bri0op pexyIiero HHCTpyMeHTa

4) Ha3HavyeHue pe)kKUMOB Pe3aHust

5) OHp@,II@HGHI/IG OCHOBHOI'O TCXHOJIOI'MYCCKOI'O BpECMCHU

1. 3amaua. Ha cranke Mmomenu 2P135 cBepisiT oTBepcTHe  JAMAMETPOM

D= ... Mm; mmHO#K | = ... MM; MaTepual 3aTOTOBKH - ... Oz= ... MIla;
Ta0Ommma 1 - McxoaHble JaHHbBIE
N Martepuai 3aroTOBKH D | MM

1 Cranb 45 ox =750 mlla 15 60
2 Cranp 45XH o5 =780 mlla 16 40
3 Cranme Cm36 65 =460 mlla 18 20
4 Cramp 45X og =750 ml1a 20 30
5 Cranb 20 ox =500 mlla 10 50
6 Cranb 50 op =750 mlla 14 70
7 Cranb 40 o, =800 mlla 22 45
8 Cranb 651" 65 =850 mlla 17H1 55
9 Cranp Ct5 0x =600 mlla 19 65
10 Cranb 20XH cg =650 mlIa 12 25
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2. Cxema pe3aHusi: (BBIIOJHUTH CXEMY PE3aHUs)

3. Pexxymuii unctpymenT: CBepio; MaTeprall pexylie yacTu -
2,c.115, 117.
I'eomerpus nessus: 2¢ = 120, y=55, ©®=30, a-2, c. 151,152.
Pasmeps cBepiia: D-paBen quametpy otBepetust, Lul mo I'OCT 10903-77 - 2,
c.146... 149.

4. Pexxum pesanusi. AHATUTUYECKUIN pacdeT pekuMa pe3aHus.

41T nybuna pe3aHus t=D/2mm.
4 2Tlonaua cBepia S0=51*Ks MM/00,
rae Sm - TabnuuHoe 3HaueHue - 2,c.277, KS- mompaBouHbI KO3PUIKEHT;

npuBeEH B MPUJIOKEHUU K Tadmuie 25 -2, ¢.277. SO KOppeKTUPYIOT MO MaclopTy

CTaHKa; MPUBEJEH B KOHIIE MHCTPYKIIUH, PUHUMAETCA OJbKaiiiiee MeHblee SO

4.31lepuon croiikoctu cBepiia T, wmwuH.,2 ¢. 279..,. 280.

4.4CxopoCTh IIIaBHOTO JBMXKEHUS pe3aHus V.

V=(Cy*DY%) /(T™*SY)*Ky, m/MuH

rae Cy, q,M, y - 2, ¢.278.
Kv= Km*Kuw*Kly - morpaBounbie k03¢ UITMEHTHI ;Ha 3aTOTOBKY - Ky;

UHCTPpYMEHT - Kyy; rmyouny orBeperust Kly
Kmv =K *(750/ 6s)" — 2,¢.261,262. «K» 1 «n» - 2,C. 262, Tabnuma 2.
Ku — 2, ¢.263, tabmmra 6. Kl _2,c. 280, Tadauma 31.

4.5 YacToTa BpallleHUs CBepia

n= (1000*V)/(n* D) mun™ .
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Koppektupyercs mo mnacmopTy CTaHKa, OpUHUMAETCA Oirbkaiiiias

MCHbIIIaA HCﬁCTBHTCHBHaH Ng .

4.6/leficTBUTENBHAS CKOPOCTDh pe3anus V.

Vg=(*D* ng)/1000, M/mMuH.

4.7 Cxopoctb nojgauu Vs:

Vs= Ng*Sg, MM/MUH.

4.8 TIpoBepka pexxuma pe3anusi 0 MOIIHOCTU MMUHAES Ny, ¥ CHIIe mojauu

CTaHKa Px Tax; Np<NUm; PX<PX Tax

rac MOIMHOCTD, 3aTpavnBacMasd HAPC3aHUC

Np=Mkp *1,/ 975, xBrT.

Mkp=CMm*D9*S,Y *Kp, KI'*M - KpyTSIIHIA MOMCHT,

Cwm, qy, - 2,c.281, tabmuma 32.
Kp=Kp=(0s /750)" - 2, c. 264, Tabmuma 9.

Num=Nm*1N. kBT - MOLIIHOCTB IIMUHJENS N0 MACTIOPTY CTAHKA.
Py - oceBas cocTaBisonas CUIbl pe3aHus.
Px=Cp*D™*SY, *Kp .kt c,
Co, 9,y - 2,c.281 tabnuma32.

Ecnu HepaBeHCTBO He cOOMI0OIaE€TCsl, TO HEOOXOIUMO CHU3UTD PEKUMbBI PE3aHUSL.

5. OCHOBHOE TEXHOJIOTHYECKOE Bpems To:
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To=L/Vs ,Mun
rae L=l+y+A, MM - ayinHa pabodero xo/a cBepiia B ABMKEHUH mogaun Ds
y - Bpeszanue, y=(D/2) *ctgep,mMm; s o6baubIX cBépn ¢=120° | y=0.3D); ansa

nBoiHoi 3atouku cBépn Y=0.4D, A - nepeber. A=2mwm.

4. Tabauunbiii MeToa. PeskuMm pe3anus

4.1 t=D/2,mMm
4.2 So=5:*Ks ,MM/00 - KOpPEKTUPYIOT MO MACTIOPTY CTaHKA.
4.3 T, mun -2, ¢. 279,280.
4.4 V=V1*Ky,m/Mun
4.5 n=( 1000* V)/(a*D), mun! ,i,= ..., MHH - 10 ACTIOPTY CTAHKA.
4.6 V=( 1 *D* 1,)/1000,mMmm/MuH
4.7 Vs=So* 1m;, MM/MUH
4.8 Np<Nusr
N=N;*K, kBT

5. OcHOBHOE TeXHOJIOrHYecKoe Bpems To:
To=L/Vs ,Mun.

Tadanna Ne2: CpaBHEHHE PEKUMOB pe3aHUs

Benmuuna So Mm/06 |VgmarH |Nomua? |Vomvwmua | To ,MuH

ABanmutudeckas

Tab6muyHas

58



HaCHOpTHBIe JAaHHBIC CTaHKA.

[Momaun Sp: 0.1; 0.14; 0.2; 0.28; 0.4; 0.56; 0.8; 1.12; 1.6.

Yacrora Bpamenus m: 31.5; 45; 63; 90; 125; 180; 250; 355; 500; 710; 1000;
1400.

Momnocts asuratenst Ny=4.5, kBT.

KJILI. n=0, 8

Cuna nogaum gonyctuMmas Py 14x=1500 kr c.
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INPAKTUYECKASA PABOTA Ne9

Tema: « Pacuér u TabayHoe onpezeneHne pexXUMOB pe3aHus Ipu (ppe3epoBaHUN.
Heab 3aHsiTMsi: TpUOOpPECTM yMEHHUS W HAaBBIKM HA3HAUEHUS PEXUMOB

pEe3aHMs1, UCTIONB30BaHUS CIPABOYHOM JINTEpaTyphbl.

MarepuajibHoOe o0ecrieyeHme:

1. Metoauyeckue yKa3aHusl.

2. CnipaBouHas JuTeparypa.

2.1.CripaBOYHUK TEXHOJOTa-MAaIIMHOCTPOUTENS, TOM 2 / TOJ pe..
A.T".Kocunosoii, P.K.Memiepsikosa - M.: MammHoctpoenue, 1986 r.

2.2.061emMaMHOCTPOUTEIbHbIE HOPMATUBbI PEXKUMOB pe3anusi, ToMm 1, 1991r.

3. Kanbkynsatop

Iopsiiok BbINOIHEHUsT PA0OTHI:

1. AHanu3 UCXOMHBIX JaHHBIX.

2. Be16op cxem pe3aHus.

3. BriOop pexyIero MHCTpyMEHTA.

4. Ha3naueHue peXUMOB pE3aHUS AHAIUTUYECKHMM H TaOJIMYHBIM METOaMH U
IPOBEPKA UX MO0 MOITHOCTH CTaHKA.

5. OnpeneneHne OCHOBHOTO TEXHOJIOTUYECKOTO BPEMEHHU.

Ucxomnsie pananbie: CITA]L - xécTkast.
3agaya Nel. PaccunTaTh aHAJIUTHYECKH PEXKUM PE3aHUS MPHU IUIUHIPUYECCKOM
¢dbpe3epoBaHUM IIJIOCKOCTH 3arOTOBKM Ha TOPHU3OHTAIBHO-(PPE3CPHOM CTaHKE MOJSTH

6T82I". /lanHble ipuBeIcHBI B TabuIe 1.

3amauya Ne2. BpiOpaTh TaOJIMYHBIM METOJIOM PEKHUM PE3aHHs JJIsi YEPHOBOTO
TOPIIEBOTO (hpe3epoBaHUsl TUIOCKOCTH HAa BEPTUKAIBbHO-Gpe3epHOM cTtanke moaenu 6T13.

JlaHHbIE TpUBEJICHBI B Ta0auUIE 2.
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MGTOI[I/I‘IGCKI/IG YKa3aHus 110 BBIITOJIHCHHIO pa6OTBI

PEIIEHUE 3AJAYU Nel

AHAIUTUYECKUA METOJI:

1.Ycnosue 3amaun Nel
2. BbIOOp cxeMbl pe3aHusl.

[Ipu BBIOOpPE cXeM pe3aHus YUYHUTHIBAETCS KOHCTPYKIHUS OOOPYIOBaHUSA, METOJ]
KpEIUIeHHsI 3arOTOBKH, THUI M KOHCTPYKIUS UHCTPYMEHTa, (popMooOpa3yroniue ABUKEHUS.
Cxema pe3aHus - YCIIOBHOE H300pa)K€HME, OIPEAECIAIONIEe B3aMMHOE PACIOJIOKEHUE
MHCTPYMEHTA U 3arOTOBKH, UX 3aKperieHne, GpopMooOpasyroue ABHKECHUS.

3. Bb16op pexyliero HHCTpyMeHTa:

Tun wuHCTpyMEHTa 3aJaH YCIOBHEM 3a/layd, MaTepual pexXylHnX 3yObeB
BbIOMpaeTcs mo J. - 2.1, ctp. JI 4-118 B 3aBUCHUMOCTH OT BHJAa U XapakTtepa o0pabOTKH U
MmaTepuana oOpabaTeiBaeMOM 3aroToBKH. Pasmepbl (pesbl BHIOMpPAIOT B 3aBUCUMOCTU OT

IIUPUHBI 00padaThiBacMOi TOBEPXHOCTH B 1 npuirycka Ha 00paboTKy.

s topueBwsix ¢dpes: [ = (1,1 . . .1,7)*B (Mmm) — nuametp (ppe3sl 3aBUCHT OT
mupuHbl - Ppe3epoBanus. KommuectBo 3yoneB Z = (1,6...2)* - JUISI 4YUCTOBBIX
MEJKO3YyObIX (pe3; Z=12* - nusg 4epHOBBIX KPYITHO3YOBIX (pes3.

Jlnsa munuHapudeckux ¢pes: nuaMmeTp (ppe3bl 3aBUCUT OT TIIYOMHBI pe3aHus. s

rryounsl pe3anus t 1o 5 MM [ = 60 — 90 m; i t o 8 MM 1= 90 — 100mm; st t o 12
mMm J[ = 110 — 150 mm; mupuHa (pessl A0mKHA OBITH HA 5 — 15 MM 0okl MIUPUHBI
o0OpabaTpiBaeMOi TOBEPXHOCTH; YHCIIO 3yObeB Z =M e M — KodppuiueHT.

JInga xkpymHO3yOBIX 4epHOBHEIX (hpez m= 0,8 ...1, 05,

JIi1st MenKo3yObIX YHCTOBBIX (Gpe3 M = 0,9 ...2 , roe MeHbllee 3HA4YCHHE A

cOOpHBIX (pe3, OoIbITNe — JJIS TENbHBIX Qpe3.

4. HaznaueHue pexuMa pe3aHusl.
4.1. AHanuTUYecKui MEeTOJ| pacu€Ta pexxuma pesanus (3amaya 1).

4.1.1. I'nyOuna pe3anus t:
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t = hli am,
rae: h — nmpunyck Ha 00paboTKy B MM;
| — KoaraecTBO mpoxonoB ([ yuctoBoro ¢gpesepoBanus t<1,5 mm)

4.1.2. Tlogaua Ha 3y0 ¢dpe3bl Sz :

- ISl YepHOBOTO (ppe3epOBAHUS
Sz = Szt *Ksz . MM/3y0
rae : Szt — TabIM4YHOE 3HAYEHUE Mojlauu, Beioupaetcs mo g — 2.1, ctp 283, 284, B
npuMedyaHusax kK tabnuiam 33,34,35.

Ksz — momnpaBounblii k03¢ duinent, BeiOupaetcs no a — 2.1, ctp. 283, 284, B

npuMedyaHusax kK Tabnuiam 33,34,35.

- JUIs YMCTOBOTO (hpe3epoBaHUsl OIpeeseTcs mojgada Ha 000poT Gpe3bl So MMm/06

n—2.1, cmp. 285, mabauya 37. U paccuumvieaemcs nooaua Ha 3y6 ¢pesvl:

Sz =So ! Z wmm/3y0.

4.1.3. Ilepuon crotikoctu ¢pesbl T: BeiOupaercs mo a1 — 2.1, ctp. 290, tabnuma 40
4.1.4. CkopocTh pe3aHusi
Cy* D¢
V= * K™ Knv * Ky, vm/mun

Tm* tx % Gy *BuU* 7p

rae: X,Y,m,u,p — onpenenstor o JI — 2.1, ctp. 286 — 290, Tabnuna 39.
Ko, Kiw—=JI= 2.1, cmp 263, mabauywet 5,6

750 \¥
Og -

Kaw= Ky (

K, ny—JI-2.1, ctp 262, Tabnuna 2.

4.1.5. YacroTa BpalieHus MnuHAEs N:
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1000 * V
n= ——m——, MUH

n*D

Koppektupyercss 1o macmopTy CTaHkKa, NpPUHUMAETCd Onmkaiiee 3HadyeHHe,

JIEMCTBUTEIIBHOE Ny

4.1.6. CxopocTb nojauu (MUHyTHas 1M0J1a4a):

s=Sm.=Sz*Z *n,, MM/MuH

Koppektupyercs nmo nacnopty, npuHUMaeTcs OfvKanias 1eMcTBUTebHas Vs .

4.1.7. TlepecyeT neWCTBUTEIBHBIX CKOPOCTH PE3aHMs U MOJa4YH HA 3y0 (pe3bl:

n*D*n
V= —4m8Mm — , M/MHH
1000
Vs,
Szp=——— MM/3y0
Z*ny
4.1.8. MoniHoCTh Ha pe3aHue
P, *V,
Np = ————, kBt
60*102

Pz — INIaBHas COCTABJIAIOIIAA CHUJIbI PC3aHUA

63



Cp*tX* Szy* BU * Z

PZ XKMp D) KFC

D4 * nW

rae : Cp, X, ¥, U,q, w- JI—-2.1, ctp. 291 Kyp — cTp.264

4.1.9. TlpoBepka pexrMa Mo J0CTaATOYHOCTH MOIHOCTH IIMUHJENS CTaHKa (IIIL. ).

Nmr{ > Npe3

Nun= N*n, xBr.

5. OCHOBHOE TEXHOJIOTHYECKOE BpCMs.

L
To = ——, mumn.
Vso
L = l+y+4 ym — onuna pabouezo xooa cmoina.

| — onuna obpabameieaemori nosepxnocmu .

—

Yy —epesanue, y =/t = (1 —t),

A —npobee, A =1 — Sum.

PEIIEHUE 3AJAYM Ne 2

TabnuyHBIA METOJI OIPEACICHUA PeXUMa pe3adus (3aaaua 2)

1. YcnoBue 3agaun Ne2
2. Cxema pe3aHus
3. Bribop uHCTpyMEHTA
4. Pexum pe3anus
4.1. 'mybuna pezanus
h
t=— ™M,
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4.2. llogaya Ha 3y0 ¢pe3bl.
Sz = Szr*Ks1™ Ks2* Ksz* Ksg™ Kss™ Kss , MM/3y0.
rae Szu Ks npunumatores o JI — 2.2, ctp. 213,214.
4.3 CkopoCTh pe3aHus
V = V1 *Kv1*Kv2*Kyvs*Kvs*Kys* Kyve*Kyvz, M/mua
rae Vru Ky npunumarorcs no JI — 2.2, crp. 217,218.

4.4. YacroTa BpaieHus Qppessl

1000 * V

n*D
KoppexTupyercs 1o nacnopTy cTaHka, IpUHUMAETCs OJvbKaiiias MeHbIas Ny.
4.5. CxopocTh nogauu
Vs = S7*Z* n;,  MM/MHH - KOpPPEKTHUPYETCS MO MacrlopTy
CTaHKa, MpUHUMAaeTCcs Onvkaias MeHbInas Vs, (MM/MUH).

4.6. JleiicTBuTenbHas nojava Ha 3y0 ¢pesbl.

Vs,
Szp=————, MM/3y0
Z*n,
4.7. MOIIHOCTh Ha pe3aHue .
Np = Nt * Ky, kBt
rae Nt - Tabnmuanoe 3Havyenue JI — 2.2, ctp. 217,218.
K — nmonpaBounbiit kKoaddumuent JI — 2.2, ctp. 217,218

5. IIpoBepka 1OCTaTOYHOCTH MOIITHOCTH CTaHKa

Ny, < Nun
Nun= N*n, kBT.
6. OCHOBHOE TEXHOJIOTHYECKOE BpEeMs
L l+y+4
TIo= —*I= ———— *1, uun



Vso Vso
y=4t=(4—-1t), mm

A=1—-5um

INPAKTUYECKASA PABOTA Nel0

Tema: AnanuThueckuid U TaOJMUYHBIA  pacdyeT peXuMa pe3aHuss Mpu
pe3pOOHape3aHuU.
Henb: IlpuoOpeTeHMe HABBIKOB M YMEHUN Ha3HAYCHUS PEKUMOB pE3aHUS,
MOJIb30BAHKE JINTEPATYPOIl.
CnucoK MCIOIb30BaHHOMN JTUTEPATYPHI.
1.  OOmemMamHOCTPOUTENIPHBIE HOPMATUBBI BPEMEHH U PEKUMOB
pe3aHus i HOPMHUPOBAaHMS PAOOT, BBHINOJHAEMBIX HA YHUBEPCAIBHBIX U
MHOTOIIEJIEBBIX CTaHKaX C YHUCIOBBIM MpOrpaMMHBIM yrpasienuem. Yacte |l.
HopmaTtuBbl pexxumoB pezanusd. MockBa — 9koHoMuka, 1990.
2. CnpaBouHuMK TexHOJora — wmamuHocTpoutens. T2./Ilox pen.A.T,

Kocunogoii, P.K. MemepsikoBa. — M.: Mamunoctpoenue, 1986.
3ananue 1. Hape3aTh 4epHOBYI0, TOUHOCTHIO 7 KBAJIUTETAa Pe3b0y B OTBEPCTHH
B CTajdbHO# 3aroroBke. Pa3mepnl mpuBenenbl B Tabuaume 1. CTaHOK TOKapHO-

BUHTOPe3HbIH Moaean 16K20. Padora ¢ oxnaxaeHuem

Taoanna 1 — Ucxoaublie JaHHBIE

Bapuant | Pazmepsl pe3bObl Jlnmnaa pe3pObl Marepuan 3arotoBku
MM MM TBEPIOCTH
1 M 10x1,5 14 c=620MIla
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2 M 16x1,5 18 o=700MIIa
3 M 12x1,5 20 0=500MIIa
4 M 20x2,0 30 o=780MIIa
5 M 16x2,0 25 c=650MIIa
6 M 14x0,75 18 o=710MIla
7 M 20x0,75 20 o=740MIIa
8 M 24x2,0 34 c=560MIIa
9 M 24x1,5 28 c=610MIIa
10 M 16x0,75 14 0=670MIIa
Beenenue.

Pe3pba — BUHTOBasi KaHaBKa Ha BHYTPCHHEW WJIM HAPYXKHOW IMIIMHAPUYCCKON
WIM KOHUYECKOM MOBEPXHOCTHU, XapaKTepu3yemasi pa3MepamMu Hapy>KHOTO M BHYTPEHHETO
auametpa, Imara, npoduisi, ¢opmoi npoduis. Pe3nOoBble compspKeHHS JENAT Ha
HeMoABWXHbIE ( OonT — Trailka) W TOABMXKHBIE ( XOJOBBIE BHUHTHI, BaJbl,
MHUKPOMETPUUYECKUE TIaphl).

Pe3p0y momyuator pe3aHueMm win JaBieHueM. DopMooOpa3oBaHHE pe3bOBbI
OPOU3BOANUTCA  (PACOHHBIM HMHCTPYMEHTOM, Hpopmib paboyel YacTH KOTOPOro
COOTBETCTBYET MIPOQPHUITIO PE3BOBHI.

Pe3bOoHape3Hble WMHCTPYMEHTBI: pe3lbl, METUYMKH, IUIAIllKH, TI'peOEHKH,
pe3p0oBBIC (Ppe3bl, BUXPEBBIC TOJOBKH, pe3b00HAPE3HbBIE TOJIOBKH.

Jis  pe3pOOHape3aHuss HCIONB3YIOT YHHBEpCalbHblE CTAaHKU ( TOKAapHBIE,

CBEpJIMJIbHBIC) U CICHAIN3UPOBaHHbIE ( pe3b0odpe3epHbie, OOITOpEe3HbIE aBTOMATHI U

zp. )

1.1 Meroauka Ha3HAYeHHs] PeKHMMA pe3aHus TAO0JHUYHLIM METOJ0M IpH

Hape3aHUHU pe3b0bl METUHKOM.

67



1)Cxema pe3anus.

b D77 77777,

[Tomaua mnponposibHasK

] lr@f

—
—

So: o A BT AT
LLLLLL S
So=P, mM/00
3. CkopocTthb pe3anus V:
V=V1KV,M/MHH (2)

I'ne V1 — TabnuyHas ckopocTh pe3anusi B M/MuH [1,cTp.136...138]

KV — nonpaBouHbIil KO3 GHULIUEHT

Kv=KvMm*Kvu*Kvk (3)
I'ne Kvm [1,cTp 143]
Kvu [1,ctp 146]
Kvk [1,cTp 149]

3. YacToTa BpalieHus: 3aroTOBKH N:
n= (1000*V)/(IT*]T), mun* 4)
4, [Ipumem 1O  macmopTy  CTaHKa  ONMKAWIIYI0,  MEHBIIYIO

JEUCTBUTEIIBHYIO YaCTOTY BpalleHus Ng:

ng=... mun!
d. JlelicTBUTENbHASI CKOPOCTH pe3anus V(:
Vo= (IT*1* ng)/1000, Mm/MuH 5)
6. Cxkopoctb nogauu Vs:
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Vs= n, *So= n; P mm/Mun (6)

7.  MomHocTb 3aTpaunBaeMas Ha pe3anue Np:
Np= Nt*Ky kBT @)
I'me Nt — TabauuHOe 3HaYeHne MOIIHOCTH B KBT [1,¢.136-138]
Kn— monpaBouHslii k03 huueHT
Kn =Knm
I'me Knv —[1,€.143] (8)

9. IlpoBepka Ha MOLIHOCTh CTaHKA
Np<Nmin 9)
10. OcHOBHOE TexHOJIOrn4YecKoe BpeMs To:
To=(L/Vs)+(L/Vslg), mun (10)
I'ne L — nnmuHa pabouero xoma B MM

L=l+y+A, MM

|= nyimHa 0OpabaTeiBaeMOii TOBEPXHOCTH B MM

y= Bpe3aHue METYHKA B MM

A = nepeber MeTYrKa B MM

y+A=(6..8)*P,mMm (11)
Vsl — ckopocTh MOAaYH MPU BHIBUHYMBAHUU METYUKA B MM/MHH
Vsl=n;*P,mm/MuH (12)
Ine Ny = 1,25*n, mun™ — npyHMMaeM Mo HacIOpTy CTAaHKA (13)

brnwxkaiimee MeHbIIee Nig - AEUCTBUTENBHOE, PACCUUTHIBAEM Vg :

Vsg = Nig * P, MM/MuH (14)

1.2 MeTtoauka pacuéra pe)KuMa pe3aHusl aHATUTHYCCKU ITPU HApE3aHUHU DGSI)6I>I

MeTunkom

Ilomaua Sp - mo dopmyie 1.
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2)CkopocTb pe3anus V:

V=(C*IT9/(T™*SY)*Kv,m/Mun (15)

I'ne Cy; y; q,m, T [2, c. 296]
Kyv = Kw-Ku-Krv (16)
Ine Kuw; Krvi Kw - [2, 298]
3)YacToTa BpalieHus 3aroToBKHU 1o ¢opmyiie 4.
4)[leticTBUTENbHAS YACTOTA BPALIEHUS MO MACTIOPTY CTaHKA Hg:
SHelicTBuTenbHAs CKOPOCTh pe3anus VQ: mo ¢popmyse 5.
6) Cxopocth nojiauu 1o gpopmyiie 6.
TIIpoBepka pexxuma 1o dopmylie 9.
8)MorHocTh pe3anus Np:

Np=(M*ng)/975,xkBm ()

I'me M-MomeHT pe3anus B krc. M
M=C,*J%*pY*Kp,Krc.y (18)
I'me Cy;y; q[2,cC.298]
Ko=Kyp - [2,c. 298]

9)OcHoBHOE TexHOJIOruYecKoe BpeMs 1o Gopmysie 10.

2.1 MeTOI[I/IKa Ha3HA4YCHHA PCKHMA PC3aHUA TaOJIMYHBIM MCTOJOM IIpH

HapC3aHumn D6356H PE3OOM.

1)Cxema pe3anusi.

4

~
- @ @D Bude Bpezarug

Lsp T



a) mia P <2mMMm — paananbHOe Bpe3aHUe

0) n1st P > 2MM — Bpe3zanue OOKOBbIE, MapayieIbHO CTOPOHE MPOQUIIS.

2) Yuco mpoxo0B | CKIIAIBIBAETCS U3 YSPHOBBIX U YUUCTOBBIX MPoxo0B [1,c.101]
3) [logaua pe3ua o So hopmyne 1:
So =P, mm/oT

4) CkopocTts pe3anus V 1o popmyne 2:

V=V1Kv,m/Muu
VTt —[1,c.101]

Kv = Kyr+ Kyy (19)
Kv -[1,c.103]
Kw -[1,c.103]

5) Yacrora BparmieHus: 3aroToBku 1o ¢opmysie 4, npuHUMaeM AEHCTBUTENIBbHYIO N

I10 MaCIIOPTY CTAHKA.

6) JleficTBuTEIbHAS CKOPOCTH Pe3aHus 1o dhopmylie 5.

7) CxopocTth nojiauu 1mo dpopmyiie 6

8) MomHocTh pe3anus mo Gopmyse 7

Tne N: [1,c.101]

KN= KNu* KNR (20)

KNR [1,c.103]
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9) IIpoBepka no Gpopmyse 9

10) OCHOBHOE TEXHOJIOTUUECKOE BpeMs

To=(L/Vs)*i,Mmuu (21)
I'me L=I+1l; ,Mmm (22)
l1=(6...8)*P MM — Bpe3anue u nepeder pesna (23)

2.2 Meroauka pacuéra peXuMa pe3aHus aHAIUTUYECKH TIpU Hape3aHuu
Pe3bOBI PE3IOM.
1)Yucno npoxomoB i [2,c.294]
2)ITonaya o opmye 1.
3)Ckopoctb pezanus V:  V=(Cy*1I¥)/(T™S0Y)*Kv,m/mMuu (24)
rne Cv:x,m,y, T- [2,c.296]
Ky = Kuw-Ku-Kev (25)
rae K- [2,¢.261,262]
Kuv-[2,¢.263]
Kev-[2,¢.297- B TekcTe]
4)gacrora BpaiieHus o ¢opmyie 4., npuarmMaeM NQ-11o macrnopTy cTaHka.
S)nelcTBUTENbHAS  CKOPOCTh pe3aHusi 1o  dopmyne 5.
6) CkopocTth mojgauu 1mo gpopmyiie 6.
/)MOUTHOCTb PE3aAHUS
Np=(Pz*Vg)/(60*102),kBm (26)
I'ne Pz — cuna pe3anusi B Krc.

Pz= (Cp*P¥)/i" *Kp,kxrc (27)

I'me Cpy:u- [2,c.298]
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Kp=K.p  [2.c.264]

8)I[IpoBepka no popmyre 9.

9)OcHoBHOE TexHOIOrH4YecKoe BpeMst o popmyre 21.

Tabnuma 3 - CpaBHUTEIbHAS

Hape3zanue pe3b0bl TabnuuHblil MeTOA V= Vs= To=

METYHUKOM AHaTUTUYECKUN METOH V= Vs= To=

Hapeszanue pe3b0bl Tabnuunblil MeTOA V= Vs= To=

pe3uoM AHaTUTUYECKUMN V= Vs= To=
METOJT

Ilactiopt crtanka 16K20:

Momnocts mmuHAeIT Ny, = 7,5xBT.
Yacrora Bpamenus N mun '’ 12,5; 25; 50; 80; 100; 125; 160; 200; 250; 315; 400;
500; 600; 710; 800; 1000; 1250; 1600.

ITPAKTHYECKASA PABOTA Nell

Tema: Pacyer pexuma pe3aHus nmpu 3yOOHape3aHUU.
Lenp 3aHATHS: NPUOOPETEHUE YMEHUN U HABBIKOB HA3HAYEHHUS PEKUMOB PE3AHMUS,

HCIOJIb30BAHUS CIIPABOYHOM JIUTEPATYPHL.

MarepuanbHoe obecrieyeHue:
- Metoandeckue yka3aHus K MPaKTHYIECKOU padore.
- CripaBo4Has IuTepaTypa:
1. CnpaBounuk TexHojora-mamuHocTpoutens. T.2./Ilox pen. A.I'. Kocwiosoit n

P.K. Memepsikosa. - M.: Mammnoctpoenue, 1986, ¢.115..293.
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2. Pexxumsbl pezanusa metaiioB. CrnpaBounuk./ITox pen. FO.B. bapanosckoro.- M.:
Mammunoctpoenue, 1972, ¢.426.

3. O01meMaMHOCTPOUTENIbHBIE HOPMATUBBI PEKUMOB PE3aHUsl JJI1 TEXHUUYECKOTO
HOPMHpPOBaHUsI pabOT Ha MeTaulopexymux craHkax.Y.2.-M.: Mammnoctpoenue,1974,
c.26..160.

4. ObwemawunocmpoumenbHvie HOpMamuesl pexcumos pezanus. 1990.

[opsi 10K BEINOJHECHUS Da6OTBII

- AHanIu3 UCXOJIHBIX JIAHHBIX (YCIIOBUA 3a/1a4H).
- Bb160op U BBINOJIHEHNE CXEMBI PE3aHMUS.

- Bo16op pexyniero "HCTpyMeHTa.

- Haznauenue pexxuma pesaHusl.

- Onpedeﬂeﬂue OCHOBHOCO MEXHONI02UYECKO20 BPEMEHU.

3agaua Nel

Hapesats uepBsunoit ppe3oit Ha 3yOodpesepHOM cTaHKe 3yObs 3y0UaTOro KoJjieca
MOIyJeM M = .... MM, 4YHCJO 3yObeB Z = ...., [IMpUHA BEHIa Koyseca B = ....mM,

Marepuain Koieca - yriepoauctas ctaib HB180, ¢ =750 wmlla.

3agaua Ne2
Hapesatb nonbsikom Ha 3y0070JI08)KHOM CTaHKE 3yObsl 3y04aToro Kolieca
MOAyJdeM M = .... MM, 4YHCIO 3yObeB Z = ...., IIMPUHA BEHIA Kojeca B = ....mMmM,

Marepual Kojeca - yraepoaucrtas ctanb HB180, o =750 wmlla.

Tabania 1 — ucXomgHble JaHHBIE K 3a1a4aM

No Monynb [Iupuna BeHua |Yucino  Hape3aemMbliX  3yObeB
BapUaHTa | MM MM KoJieca
1 2 3 4
1 3) 30 48
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2 6 40 56
3 7 50 64
4 8 35 52
S) 9 45 50
6 2 55 42
7 10 25 40
8 3,5 20 60
9 2,5 35 40
10 5,9 40 50

TeopeTuveckue cBeIeHUs

CymectByeT JaBa MeTojga HapesaHus 3yObeB 3yOuateix kojec (3K): meton
KOIUPOBAaHUS M METO/1 0OKaTa (orubaHus).

MeTo KOMUPOBAaHMS HCIOJIB3YeTCS B MEJIKOCEPUHHOM W CIMHHUYHOM THIIAX
IPOU3BOJICTBA. PU—nuckoBele ¥ manblieBble  MOAYJbHBIE  (pe3bl, TOJIOBKU
3y0010510&x)HBIe, TPOTSKKU. KOHTYp pexymux kpomok 3tux PU coorBercTBYyeT popme
BIaguH 3yObeB AeTanu. [Ipm 3TOM 4YacTo BBIMONHSIOT 00pabOTKy 3yObEeB METOIIOM
nenenusi, T.e. oOpabaTbiBaeTCs OJHA BMAJMHA, 3aT€M - MOBOPOT 3arOTOBKM Ha YTJIOBOM
miar 3yobeB [ 00paboTKH BTOPOii BmaauHbl U T.7. OOpaboTKa MalONpOU3BOIUTEIbHAS,
TOYHOCTHh 00PaOOTKH HU3KAS.

ITo meTony oOkaTku mnpoduiasr OOKOBOW MOBEPXHOCTH 3y0a H3IENIus 00pa3yercs
MOCTETICHHO, TPENICTABIACT COOON OTHOAOIIYI0O MHOTHX TMOJIOKEHUHM PEKYIUX KPOMOK
3ybooOpabateiBatomero P oTtHOocuTenbHO 3aroToBku.  PU—depBsunbie  ¢pessl,
TOJIOSIKH, 3yOOCTpOrajbHBIE PEe3Ilbl, PE3IOBBIC T'OJIOBKH, peku... PU nias ducroBoi u
TOHKOM 00paboTKU—IIeBep, XOH.

Haubonee BBICOKAash TOYHOCTh JOCTHTAeTCA JOJOSIKAMH M 3yO0OCTpPOTaIbHBIMU
pesniamu. OMHAKO cleayeT NMOMHHTH, YTO TaKWe OMepalnu, Kak 3yo0odpesepoBaHHE C
MOCJICTYIONINM IIEBUHTOBaHNEM, OOECIEUYMBAIOT M TPOU3BOJUTEILHOCTh M TOYHOCTH

0oJee BBICOKYIO, 4eM 3y0010JI0ICHUE.
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K reomerpuueckum mnapamerpam 3yoopesnbix PU oTHOcaTcs dopma nepenHei u
3aJlHe TOBEPXHOCTEW 3y0a, a TakKe MEepeJHUN 7y, 3aJHUN O YIVIBI U YroJl HaKJIOHa

CTPY’KEUHBIX KAHABOK  (pe3.

Meronuka pacueTta pe;KMMOB pe3aHus MpU 3yOOHape3aHUH

1. UcxonHbie naHHbBIE

2. BriOop Tumna KoHCTpyKIuu 3yoopesnoro PU:

2.1. Beibop PU. Tabmnuma 117 [2, ¢.296], Tabnauna 105 [1, ¢.293], Ta6auua 15 [3, c.184].
2.2. Knacc Tounoctu PU. Tabnuma 3 3, c.11].

2.3. Yrou 3aTouku niepeaHeit nmoBepxHocTu ¢pesnl. Tadmuna 2 [3, ¢.160].

2.4. 'eomerpudeckue mapameTpsl ppesnl. Tadbmuma 15 [3, c.184].

3. Haznauenue pe>xxuMOB pe3aHus IpHu padoTe YepBIYHBIMU Ppe3amMu

3.1. Onpenenenue rTyOUHBI pe3aHus:

Ecnu napesanue npoucxoaut 3a 1 pexyuuit xon, To t =h =2,25- m, h-Beicota
3y6a.O0BIYHO YEPHOBBIMU YEPBSIYHBIMU (Dpe3aMu MOKHO Hape3aTh 3yObsl Ha MOJHYIO
TIyOUHY, OCTaBJISASl MPHUITYCK HA YUCTOBYIO MEXaHUYECKYI0 00pabOTKY JHUIIB 10 OOKOBBIM

cTopoHaM 3yb6a. B aTom cirydae

t=h=2,2'm MM

Ecnu MOITHOCTHU CTaHKa HC NOCTATOYHO, BCIIMYKMHA ITPHUITYCKA NI TOYHOCTD

OombIras, Torma o0padoTka BeaeTcs 3a 2 mpoxoa.

t(anct)=0,6h MM

t(uepn)=1,4h mm

3.2.Haznauenne nogauu:
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3.2.1. Onpenenenue kiaccupukamoHHou rpynmnsl ctanka. Kapra 1 [3, c.25].
3.2.2. Ha3nauenue nogauu. [3, ¢.26..27].

3.2.3. KoppekTupoBka 1nojauu 1no macmnopry. [2, ¢.426].
3.3. Ilepuon crovikoctu ¢pesbl. [Ipunoxenue 3 [3, c.161].

3.4. OnpeneneHrue CKOPOCTHU IJIaBHOTO JBUXKEHUS.

3.4.1. Onpenaenenne TabJIMUHOTO 3HAYEHUS CKOpocTU pe3anust Vm; Kapra 4 [3, ¢.28..35].
3.4.2. OnpezernieHue JOMYCTUMOTO YHCIIa OCEBBIX NIEPEeMEIeHU Ppe3bl, 3a BpeMsl ee
pa6otsl. Kapra 11 [3, ¢.36..37];

3.4.3. IlonpaBouHbIi KOA()PUIIUEHT HA CKOPOCTh.

B aroit xe Tabnuie (Kapra 4 [3, ¢.28..35]).. monpaBo4HbIi KOG PUITUEHT 1T MOIITHOCTH.

V,=V, K. K, 'KH K, A,
4. YacTora BpalieHus Gppessbl:

-1
 MUH

1000 ¥,
n, =
K -ﬂ!

5. KoppekTupoBKa 110 macropry craHka. [2, €.426].

6. JleiicTBUTENbHASI CKOPOCTh PE3AHMUS:

P = -IJ!, N, M

4 1000 man

MourHocTs, 3aTpaunBaemas Ha pe3anue. Kapra 4 [3, ¢.28...35].

N, =N_ K, Ky Koy K

M uy gy
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7. 1IpoBepka MOIHOCTH NIPUBOJA CTAHKA:

<N

wa 4 Vdaus ﬂ

7. OHpeIIeJ'ICHI/IC OCHOBHOT'O TEXHOJOI'MYCCKOI'0 BPpECMCHHU

Lpx — anunHa paboyero xona, MM

L, =B -n-i,mm

TJIe T - YUCJIO 3aX0A0B (Dpe3kl;
Z - aucno 3yoneB (ppe3sl;
B - mupuna BeHna, Mwm;

m YUCJIIO0O OTHOBPEMCHHO 00TauMBaeMBIX 3aroToBOK, IIT.

l

Cwmotpu nnpuMeuanue 2 [3, ¢.169], T.kx. TabnuyHas BeJIMUYUHA " MOXKET OBITh H3MECHEHA.

L=1 +I ,nm

OmnpeneneHue BpeMeHH, 3aTpadyuBaeMoro Ha 00paboTKy OJTHOW 3aTOTOBKU:

Tl

T,y =— sun

INPAKTHYECKASA PABOTA Nel2

Tema: Pacuer U KOHCTpyHMpOBaHHE 3yOOpPE3HOTO MHCTPYMEHTA.
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Henab 3anaTNsA: 1OpUOOPETEHHE YMEHHUI U HABBIKOB pacyeTa U KOHCTPYUPOBAHHUS
3yOOpE3HOro HHCTPYMEHTa — 4YepBsUHOU (pe3bl, WCIIOIb30BAHUS  CIIPABOYHOM

JUTEPATYPBHI.

MarepuanbHoe oOecrieueHue:
- MeToau4ieckne yKkazaHus K MPaKTUIECKOn paboTe.

- CipaBoyHas JquTepaTypa:

1) CripaBOYHMK TE€XHOJIOTa-MaIIMHOCTpOUTENsA, ToM 2; o pea. A.I'. Kocunosoi,

P.K. MemepsikoBa — M.: MamnHoctpoenue. 1985r.

2) H.A. Hedéno, K.A.Ocumo. COOpHHUK 3ajay W MPUMEPOB IO PE3aHUIO
METAJJIOB U PEXYILIEMY UHCTpYMEHTY. M.: Mamunoctpoenue, 1990.

[lopsaaoK BEIIOJIHEHUS Da6OTLI:

- AHanW3 UCXOAHBIX TaHHBIX (YCIIOBUS 3a]1a4H)
- pacueT U KOHCTPYUPOBAHUE YEPBIYHON MOIYJIBHOU (Ppe3bl

- BBITIOJIHCHUC YCPTCIKaA.

3agaua Ne 75 (2. c1p.315.317)

PaccuutaTth W CKOHCTpyHMpOBaTh  4YepBsUHYI0 ¢pe3y Uil Hape3aHus 3yObeB

IecTepHU. BrIMomHuTh pabodnii yepTex.
Hcxoanbie 1aHHBbIE NPUBEAEHBI B IuTeparype 2, crp.315,317.

Meronuka pemenus 3anaun - 2, ctp. 311...313.

BBEJIEHHUE

CymectByeT nBa MeToda Hape3aHusi 3yObeB 3yOuatbix kojec (3K): merton

KOIHUPOBAHUS U MeTOJ oOkaTa (orubaHus).
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MeTon KOMHUPOBAaHHS HCIOJIB3YEeTCS B MEJIKOCEPUHHOM W CIMHUYHOM THIAX
mpou3BoACTBA.  PM—nauckoBbIe W TalblleBble MOIYJbHBIE (pe3bl, TOJOBKH IS
KOHTYPHOTO 3y0on0si0neHusi, mnpoTsukku. KoHTyp pexymux Kpomok »3tux PU
COOTBETCTBYET (hopMe BIaIUH 3yObeB AeTaiu. [Ipn 3TOM YacTo BBIMOIHSAIOT 00pabOTKY
3yObeB METOAOM JeJieHus, T.e. oOpabaTbiBaeTCsi OJHA BMHaJWHA, 3aTe€M - MOBOPOT
3aroTOBKM Ha YIJI0OBOM mmar 3yObeB uisi 00paboTKu BTOpO#l Bmaauubl U T.h. OOpaboTka
MaJIONPOU3BOIUTEIbHAS, TOUHOCTH 00paOOTKHU HU3KAs.

[To meTony oOxaTku mpoduiabr OOKOBOW MOBEPXHOCTU 3y0a H3JeNnus 00pa3yercs
MOCTENICHHO M MPEICTaBisieT co00i OTHOArONIyI0 MHOTHX TIOJIOKEHUH PEXYITUX KPOMOK
3ybooOpadateiBatomiero  PM.  PU—uepBsiunble  MoaynbHble  ¢Gpe3bl,  T0JOSKH,
3y0OCTpOrajgbHbIE pe3Ilbl, PE3LOBbIe TOJOBKH, pedku. P 11 4ducToBO M TOHKOU
00paboTKU—IIIEBEp, XOH.

Haubonee BbICOKas TOYHOCTH JOCTHTAETCS JOJOSKaMH U 3y0OCTpOTraIbHBIMU
pe3ramu. OIHAKO CieAyeT TMOMHHUTB, YTO TaKHe Olepanud, Kak 3yoodpesepoBaHme c
NOCIEYIOIINM II€BUHTOBAHUEM, OOECIEYMBAIOT M MPOU3BOJUTEILHOCTh M TOYHOCTH
0oJiee BBICOKYIO, UeM 3y0010J10JIeHHE.

K reomerpuueckum mnapametpam 3yoopesHbix PU oTHOcATCs dopma nepenHei u
3aJlHel TOBEpXHOCTEW 3y0a, a TakKe MepeHuil 7Y, 3aJHUA o YIJbl U yroJ HakjoHa
CTPY’KEUHBIX KAHABOK ® (pe3.

UYeppsiunbie Ppe3bl pabOTAIOT METOJIOM OOKATKH, UX Pa3ACISIOT 10 CIASAYIOIIUM
napameTpam:

— 1o crnocoOy ¢pe3epoBaHus: ¢ paaUuaIbHBIM BpE3aHUEM U MO/IaueH ; ¢ TAaHTCHITUATbHBIM
Bp€3aHUEM U MOJAYEH;

— 10 KOHCTPYKITMH, CIIOCO0Y KpPETJICHUSI HAa CTAaHKE: XBOCTOBBIC, HACATHBIC;

— 10 croco0y U3rOTOBJICHUS: 1IeJIbHBIE, COOPHBIE, COCTABHBIE;

— 110 HAIMPaBJICHUIO BUHTOBHIX KAaHABOK: MPABHIE, JICBHIC;

— 1O THIYy HAape3aeMbIX KOJEC: IS NUIUHAPUYECKUX W YEPBAYHBIX KOJEC, IUIUIECB,
3BE37I0YEK H JIp,;

— 10 TOYHOCTH OOpaOOTKHU: YEPHOBHIE W YUCTOBBIC, KJIACCHI TOYHOCTH YEPBSYHBIX (Ppe3
AAA, AA, A, B, C, J1; npoduis BBRIMOTHSIOT NTU(POBAHHBIM U HENUTHU(OBAHHBIM;
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— 1o Martepuailly paboyedl yactu (pe3bl HU3rOTaBIMBAIOT OBICTPOpEXKYLIUE
TBEP/IOCTIIIABHEIE;

— 10 KOJIMYECTBE 3aX040B: 1-, 2-, 3-3aX0IHbIE.

BBITTIOJTHEHUME TTPAKTUYECKOM PABOThI
(conmepxaHue O0T4YETA)
1. Mcxonubie nanHbIe
2. BeiOop KOHCTpYKIMU U reomeTpun 3yoope3noro PU — uepssiunoit ¢pessr:
2.1. Beioop PU — uepBsiunoii ppessl. Tabnuua 117 [2, ¢.296], Tabmuua 105 [1, ¢.293],
Ta6muma 15 [3, c.184].
2.2. Knacc tounoctu PU. Ta6auna 3 [3, c.11].
2.3. KoHCcTpyKTUBHBIE pa3Mephl uepBiuHOM ¢pesnl [3].
2.4. I'eomerpuueckue mapameTpsl ppesnl. Tadbmuma 15 [3, c.184]. VYrou 3aTouku
nepenHei noepxuoctu ¢pesbl. Tadnuma 2 [3, ¢.160].
2.5. TexHnuuckue TpedOBaHUS.

2.6.BeimonHeHne pabodero yeprexa.

[TPUMEP BBITIOJIHEHUS ITPAKTUYECKOM PABOTBHI

Pexymmmm nHCTpyMEHTOM NIpUHATA YepBsuHas (pesa, OpicTpopexyinas POMS,

MoxaysieMm 3,75MM, OJHO3aXOJIHas, IIeJIbHAs, KJIacCa TOYHOCTH - A, C YIJIOM 3alleTUICHUS o,

= 20°, ¢ mpaBbIM HAINpPaBICHUEM BUHTOBBIX KaHaBOK, YTJIOM MOJIbEMa BUHTOBBIX
KaHaBOK ® = 2°43’, ¢ num@oBaHHBIM MPOPUIEM,
HacagHas, tai 2, TOCT9324- 80E.

Pacuer pCxKumMa pe3aHusd, CUJI U MOMCHTOB PC3aHUA

Uepssiunas pesa, oOpicTpopexyias POMS, monynem 3,75mMm, [lao =197,25 mwm,

Cranok 52A50, momHocTts 7,5 kBT, ®pe3a uepssiunasg no ['OCT 9324-80E pazmepamu /|

=90 mM, Z = 10, uncino 3axoa0B — 1, Marepuan — POMS — ObIcTpopexyiias cTaib.
['nyOGuna pezanus

t=2-m, MM
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1podmins 3ybren Ipodmie syGren
NO HOPMATH K BHTKaM 10 ocH pesst

Pucynok 2 - KoHCTpykius 4epBsSuHOM (pe3s

rac m— MOAyJIb HAPC3acMOI'0 KOJICCaA.

t=2-3,75=7,5 MM

OceBas nogava Ha OIMH 00OPOT HAPE3aeMOro Kojieca
So = Sor-Km KB mMm/00
rae SoT —tabiuyHag rmojgada
KM - mompaBounbIii K03 (HUIIMEHT Ha MaTepUa 3aTOTOBKH,
KB - monmpaBouHbIil K03 GUIIMEHT HA YTOJI HAKJIOHA 3yOhEB Kojeca
So=1,2-0,8-0,95 = 0,92 mm/00
[lepros cToKoCTH YepBIIHON PPE3bI 71 JAHHBIX YCIOBHUI
T =240 mun
CKOpOCTb TIaBHOTO JABWKCHUS pPe3aHUs
V=Vt Kmv - KBv wm/mun

I'me VT - TabnuyHoe 3Hau€HHUE CKOPOCTU pe3aHusl
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Kwmv - nonpaBouHsblil k03 ¢duureHT Ha Marepuan 3arotoBku 61...65 HRCs,
KBv - nonpaBouHsbIil KO3)PUIIMEHT Ha YroJl HaKJIOHa 3yObeB Koseca B = 28°
V=335-0,8 095 =25,1 m /Mun
YacroTta BpalleHus IIITHHEIS

n=1000 -V / (n- ) mun-1

n= 1000 25,1/ (3,14- 90) = 89 mun-1

[Tpumem no macnopry cranka na = 100 mun-1
JleficTBUTENIbHAST CKOPOCTH TJIABHOTO JABUKEHUS Pe3aHus
Vo=mn J - ng /1000 m/Muna
Va=3,14- 90- 100/ 1000 = 28,26 m/Muu
Mo1HOCTb, 3aTpaurBaeMas Ha pe3aHue
Np =Nt ‘KBN Bt
rae NT - Tabau4yHOoe 3HaUYe€HHEe MOIIHOCTH
KBN - monpaBouHbIi K03 HUITMEHT HA YTOJ HAKJIOHA 3yObeB Kojeca f = 28°
Np=1,6-0,95=1,52 Bt
Np=Pz-V/(60-102) xBr
Bripazum u3 ¢popmysisl 3Haue€HHUE CHIIBI pe3anus Pz
Pz = Np-60-102/V «xlc
Pz = 1,52 -60-102 /28,26 = 329,2 xIc
MoMeHT pe3aHus TSl 3aJaHHBIX YCIIOBUHM

Mp=Pz JI/2 xlc- - mm

Mp =329,2-90/2=14814xI'c - mm = 14,8 kI'c'Mm

PacueT 1 BBIOOp KOHCTPYKTHUBHBIX pa3MepoB pabodeil U KPereKHOM yacTel u
F€OMETPUUECKUX 3JIEMEHTOB JIE3BUSI MHCTPYMEHTA
OcHOBHbBIE KOHCTPYKTUBHBIE pa3mepsl mpumem o 'OCT9324- 80E.

- HapyxHbI auametp ¢pessl d ao = 90Mm
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- tuametp OyptukoB dl =50Mm

- nnuHa ppes3wt odmas L = 80mm
- Ha Oyptuka 11 =4mm

- yucno 3yoreB  Z =10

- BeJIMUYMHA 3aThIOBaHUA Kk = 4,5MM

OnemeHThl poduiist 3yobeB (pe3bl:
- HOpMaJIbHBIM LI1ar
Pno=mn-mo-Z, MM
Pno =3,14-3,75-10=11,775, w™m
- OCEBOM LIar
P xo=Pno/cos ymo, wmm
ym - yroj noabéma BUTKa Qpe3bl
Pxo=11,775/cos 2°43" =11,794 mm
Tonmuna 3y0a B HOpMaJIbHOM CEYEHUU
Sno=Pno-Sn-A, wmm
rae Sno — ToJNIIMHA 3y0a,
- A=04 mm
Sno =11,775- 6,545 = 5,23 Mmm

- BBICOTA TOJIOBKHM 3y0a  hao = hfo

rie  hfo - BeIcOTa HOXKKM 3y0a Hape3aemMoro KoJjeca
hao= hfo =4,69 mm
- BeIcOTa 3y06a ho
ho= ha + hfo + C mm
rae  ha - BeIcOTa HOXKKH 3y0a Koyeca
C=0,25"mo mMm
ho =3,75+4,69 + 0,25 - 3,75 = 9,38 Mm

- paauychl 3aKpyTJICHUS] Ha rOJIOBKe 3y0a (pe3sl pao
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pao =C/1 sinano MM
ano =20°
pao=0,25-3,75/1 sin 20 = 1,42 mm
- paauychl 3aKpYTJICHUS HAa HOXKKE 3y0a pe3bl pHO
puo =(0,2...0,3) mo MM
pao =(0,2...0,3): 3,75 =1,12 mm
DNEeMEHTHI CTPYKEUHOU KaHABKU:
- r1yOvHa kaHaBku  hk
hk= ho+ (k+kl)/2+(1...1,5) Mmm
- TOTIOJTHUTENIbHOE 3aTbutoBaHue k1
kl =(1,2...1,5) k mm
kl=1,2-45=5,4 mm
hk =9,38 + (4,5 +5,4)/ [2+ (1...1,5)] = 15,5 mm
- paauyc 3aKpyrJIeHUs] OCHOBaHMS KaHaBKU  pk
pk == *( dao — 2hk)/ 10*Zo mm
pk=3,14-(90-2-15,5)/(10-10) = 1,5 mm
[ITar BUHTOBOW CTPYKE€UYHOM KaHaBKU Pz

Pz=n*dmo *ctgymo wmm

rae  dmo — cpeaHult quaMeTp

dmo = dao-2hao -(0,25...0,3) k

dmo = 90 -2-4,69 -(0,25...0,3) - 4,5=70,28 wMm
Pz =3,14- 70,28 - ctg 2°43" = 5259 mm

Jlommyckaemple OTKJIIOHEHUS W TEXHHUYECKHE TPEOOBAaHMSI MPUHATHI TIO
I'OCT 9324-80E, mmonounslii ma3 npuHAt no ['OCT 9472-83, oTKIOHEHHS — MO
CT COB 144-76.

[IpoBepka HHCTpYMEHTA HA MPOYHOCTH, ) KECTKOCTh, CMSITHE
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[IpoBepka MPOYHOCTH U KECTKOCTU HACAHBIX (pe3, B TOM UUCIIE U YEPBAYHBIX,
MPOU3BOUTCS T10 JOIYCKAEMBIM HArpy3KaM, JIEHCTBYIOIIUM Ha ONPABKY
BCIIOMOT'aTEIbHOTO UHCTPYMEHTA.

Pz =329,2 kI'c, Mp=14,8kl'c'm
Haumensbiuit jonyckaeMplid TuaMeTp HEHTPATIBHOTO OTBEPCTUS YEPBAUHOU (Dpe3bl

moJ1 onpasky - d

d = 3V Mcp /(0,1 o) MM

rae Mcp - MOMEHT CONPOTHUBIIEHUS PE3AHUIO,
oun =250 MIla - gomycTumoe HampsHKEHUE HU U3THO OTPaBKU U3

KOHCTPYKIIMOHHOM CTaiIu

d = 3V 14800/ (0,1- 25) = 18 mm

[Ipu pacueTe KOHCTPYKTUBHBIX pa3MEPOB UEPBAYHON (Ppe3bl MPUHSAT AUAMETP

orBepcTusi Tox onpaBky d = 32 MM, TO €CThb IPOYHOCTH OOECcIeyeHa.

CHOMCcoK UCIOIb30BAHHOM JIUTEPATYPHI

1. AM. Anackun, H.B. KonecoB. «CoBpeMeHHBIN PEKYITUN HTHCTPYMEHT. -

M.: «Axkagemus», 2019.

2.I'anonkun B.A., JIykames JI.K., CyBopoBa T.I'. «O06paboTka pe3anuem,
METAJJIOPEKYIINN UHCTPYMEHT U CTaHKW». - M.: Mammunoctpoenue, 1990.

3.Hedenos H.A., Ocunos B.A. «CO60pHUK 33724 ¥ IPUMEPOB 110 PE3aHUIO0 METAJIJIOB
U peXylIeEMY HHCTpYMEHT».- M.: MammunocTpoenue, 1990.

4.Anexcees I'.A., ApmiunoB B.A., Kpuuesckas P.M. «KoHnctpyupoBanue
MHCTpyMEHTa».- M.: Mammunoctpoenue, 1990.

5.CnpaBounuk nacrpymentanbiuka / Ilog pen. OpaunapiieBa LA, — M.:

Mammnoctpoenue, 1987.
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6.CrpaBoyHuK TexHOJora-MamuHoctpoutens. Tom 2./ Tlox pex. Mewepsikosa B.K.,

Kocunosoit A.I'.- M.: Mamunoctpoenue, 1985.

INPAKTHYECKAS PABOTA Nel3

Tema: Pacuer pexxuma pe3aHus IpU IPOTATUBAHUMU.

HCJ’IL 3aHATHA: HpI/IO6p€TeHI/Ie YMCHI/Iﬁ M HABBIKOB HA3HAYCHUA PCIKUMOB PC3aHUA,

HCITIOJIB30BaHUA cnpaBquoﬁ JINTCPATYPHI.

MartepuanbHoe oOecreyeHue:
- MeTtoauueckue ykazaHus K MPaKTUYECKOW padoTe.
- CripaBo4Has TuTepaTypa:

1) CnpaBo4HMK T€XHOJIOTa-MallIMHOCTpOuTENA, ToM 2; oA pea. A.I'. Kocunosoi, P.K.
MemepsikoBa — M.: MamuHoctpoenue. 1986r.

2) Pexxumsl pe3anus metamioB. CrpaBounuk. / [Tox pea. FO.B.bapanosckoro. -
M.:Mamunoctpoenue, 1972, ¢.132..138.

3) H.A. Hedénos, K.A.Ocunos. CO0pHUK 3a71a4 ¥ IPUMEPOB 110 PE3AHUIO METAIIOB U
pexylieMy HHCTpyMeHTy. M.: Mamunoctpoenue, 1990.

4) O01eMamHOCTPOUTEIbHBIE HOPMATUBBI PEKUMOB PE3aHMUS.

[TopsinoK BBITIONIHEHUSI PAOOTHI:

- AHAIIN3 UCXOAHBIX JAHHBIX (YCIOBUS 3a7a4M).
- Bo16op cxembl pezanus.

- Bo16op pexyIero nHCTpyMeHTa.

- Haznauenue pexxuma pe3aHusl.

- OnpeneHeHI/Ie OCHOBHOT'O TCXHOJIOTHYCCKOI'O BPCMCHHU.

3amaua Ne67 (3, ctp.268)  IIpoTAruBaroT Kpyrioe OTBEpCTHE.
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Hcxonuble nanHble TPUBEAECHBI B IUTEpaType 3, cTp. 268,267.

Mertoanka penieHus 3aadu npuBeaeHa B 3, cTp.262...266.

TeopeTuyeckue cBeIeHUs

[IporsiruBanue — MexaHuueckass o00pabOTKa BHYTPEHHHX M Hapy>KHBIX
MOBEPXHOCTEH  MHOTOJIE3BUMHBIM pexXymHuM HHCTpyMeHToM (PU) — mnpoTskkoil.
Oco0eHHOo 3¢ (HEKTUBHO MPOTATHUBAHUE CIOKHBIX U (PaCOHHBIX TPpOoduIIel 3aroTOBOK.
Merton HaxXoAWT IIMPOKOE NMPHUMEHEHHWE B MAacCOBOM M CEPHUITHOM IpPOM3BOJCTBax. B
MEJIKOCEPUMHOM M €IMHUYHOM MPOU3BOJICTBAX 00padaThIBAIOT MOBEPXHOCTH, K KOTOPHIM
NPEIBSBISIOTCS BBICOKHE TPEOOBaHUS K TOYHOCTH U TapaMeTpaM IEPOXOBATOCTH.
OcCHOBHOE OTIWYHME MPOTATUBAHHS OT APYTHMX METOJOB OOpabOTKM — OTCYTCTBYET
JBOKEHUE Tofaun Ds. 3HaueHue mojayu 3aKJIl0YeHO B KOHCTpyKuuu camoro PU. Pazmep
KaXXJ0r0 TOCHEAYIOIEero 3yda NpPOTSKKH IO BBICOTE, OOJbIIE MNPEIbIIYIIEr0 Ha
BEJIMYMHY, YUCJIIEHHO paBHYIO mojade Ha 3y0 Sz. Kaxnprii 3y0 onuH pa3 ydacTBYeT B
IIPOLIECCE PE3aHUSL.

[IpotaruBanriem oOpadaThIBAIOT pa3inyHble BHYTPEHHUE U HAPYKHBIC
IIOBEPXHOCTH.

CymiecTByeT 1Ba BapuaHTa MPOTATUBAHUA: CBOOOIHOE U KOOPJIMHATHOE.

[IpoTsxku pabOTArOT Ha paCTXKEHUE, T.K. CUJIA PE3aHMsI MTPUKIAIBIBAETCS K 3aMKOBOM
YacCTHU.

Ecnu cuna npukiagbiBaeTCs K 3aHEH 4acTH MPOTSHKKH, TO TAKOM METOJ 00paboTKH
Ha3bIBAIOT MpolmmBanueM, a P — mpomuBkoii. [IpommuBka paboraeTt Ha ckatue u
npoAoabHBIN U3rud. [IpommBKy vale BCero NpuMEHSIOT AJis KaTHOPOBKY BHYTPEHHUX
OTBEPCTHM BBICOKOM TOYHOCTU. MHOr1a mocie Hue CEKIMU MPOIIMBKY WA MPOTKKH
BBITIOJIHSIOT MOJYKPYTJIBIMHU JIJIs1 Pa3BaJIbllOBKH — OOPaOOTKU AaBICHUEM - CTIaXKUBAHUS
LIEPOXOBATOCTHU U MPUIAHUA IIOBEPXHOCTH BBICOKUX DKCILTyaTallHOHHBIX CBOMCTB.

[Ipu mpoTATrMBaHUM PUMEHSIOT TPOPUIBHYIO, TEHEPATOPHYIO U MIPOrPECCHUBHBIC

CXEMBI CpEe3aHusl IPUITYCKa.
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[Ipu nmpodunsHOl cxeMe cpe3aHusi MPUITyCKa reoMeTpuueckas popma Bcex 3yObeB
nogo0Ha MpodUIII0 OKOHYATEIFHO 00pab0oTaHHOM MOBEPXHOCTH 3aTOTOBKHU. JTa cXeMa
pe3aHusl UMEET OrpaHUYCHHOE TPUMEHEHHE BCIECTBUE TPYAHOCTH U3TOTOBJICHUS
MPOPUIBLHBIX MPOTSKEK U HU3KON MTPOU3BOIUTEILHOCTH.

[Ipu reHepaTopHOl cxeMe cpe3aHus MPUITYCK yIANAEeTCs MapauieIbHBIMU CIIOSIMH.
KBangpaTHbie, MHOTOTpaHHbIC, KOOPAUHATHBIE IPOTSHKKU JIJISl CPE3aHUs IPUITYCKa
M3TOTOBIISIIOT 110 TEHEPATOPHOU CXEME.

[IporpeccuBHbIE CXEMY pe3aHUs UCIOJIb3YIOT, KOT1a MPO(HIbHOE U T€HEPATOPHOE
MPOTATUBAHUE HEIIEJIECO00PA3HO MO PA3HBIM MPUYHUHAM.

B xauectBe COTC (COX) npu npOoTArMBaHUU UCTIOIB3YIOT AIMYJIHCHUH,
cynbdodpeso, a Tak ke cMech kepocuHa U Maciia. O0paboTKa YyryHHBIX 3aTOTOBOK

ITPOU3BOJNUTCA oe3 OXJIAXKACHMUA.

MOPAJTOK BBINTOJHEHUSA TPAKTUYECKOM PABOTHI

1.AHanU3 UCXOIHBIX JAHHBIX:

2. Beibop COX [ 2, ¢.282..283].

3. Beibop obopynoBanus. [1, c. 63..64].

Mojenb NpOoTSHKHOTO CTaHKa (THIT)

[TactiopTHBIE NaHHBIE:

CkopocTh paboyero xoja MpoTsSKKA - VP.X., M/MHH;

CkopocTh 00paTHOro X072 — V0.X, M/MHH;

TaroBoe ycunue cranka Pc, kH. Tabnuma 8 (MeToanueckoe mocobue)
MormtHocTs 3/aBuratens, kBt. Tabnuma 9 (MeToanueckoe mocooue)

KITJ[ cranka m=0,85.

MKTOJUKA BbINOJHEHUSI IPAKTUYECKOM PABOThHI

3.Bb160p MPOTSIKKH:

-Tun npotskku. Tadnuia 56 [1, ¢.163..173]
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-Pasmep nmpotsikku. [IPUJIOXEHUE A

L -o0mas nmuHa, MM

L1-nnuna no mepBoro 3y6a, Mm

L2=Ip - paGouas yactb, MM

| - KOJIMYECTBO TIPOXOJI0B

ZC - 4ucio 3yObeB B CEKIIUH, IIIT.

Jlist cxem nmpoduiibHOM, TeHepaTopHoil Zc=1.

JIst IpOTrpeECCUBHON - CM. KOHCTPYKIIMIO MPOTSKKU B cooTBETCTBUM ¢ 'OCT

Hau6onpiiee 4ncio 0JHOBPEMEHHO PEXYIIUX 3YObEeB:

E:‘ =EE =_F —
4

L, dmowa
wiaz
-Po - oceBast cuna npoTaruBaHus 1711 BRIOpAaHHOM MPOTSIKKY U YCIOBUN pabOTHI.
I[MPUJIOXEHUE A
['eomeTpus 3yObeB npoTsikku. Tabnuia 59..62 [1, ¢.170]
[Tepennuii yroa a. 3aaHuii yromu y
4. Onpenenenue rpynmsl oopadaTeiBaeMocT MaTepuaina - 'O [2]. OnpeneneHue rpymnimbl
kadecTtBa - 'K 10 mepoxoBaTocTH WM KBaJUTETy TOYHOCTH [2].
5. Ha3nauenue ckopoctu pezanus V, M/mun. Kapra [2, ¢.132].
3uatb: ['pynmber 00pabaThiBaeMOCTH U KaueCTBa,BUJ] IPOTATUBAEMON TOBEPXHOCTHU
6. CroiikocTh npotsbkku T, muH. Kapra [2, ¢.137..138].

7. Hucso 3aroToBOK, MPOTAHYTHIX MEXKAY MOBTOPHBIMU 3aTOYKAMU MHCTPYMEHTA:

RULEE
-

]

x A

8.0mnpeneneHrue CUIIbl Pe3aHusl.

F,=F-}B cre

F — cuma pe3anus Ha eMHUILY JUTHHBI pexyier kpomku. Kapra I1-3 [2, ¢.135].

JInst KpyriabIX OTBEPCTHM:
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Dl
MB=n D .

rae, D - Haubonpmmii nuamerp 3yobeB — D = DoTB.
ZC - 4ncio 3yObeB B CEKIIUU
Zi - HanOOoJIbIIIee YHCIIO OJTHOBPEMEHHO PEXKYITUX 3YObeB (OKPYIIIMTD 0 OOJIBIIECTO

qucya)

L
zi :z‘ = c :i+1

I[JISI IMITOHOYHBIX 11a30B U IMIJIMIICBBIX OTBCpCTI/IfIi

rje Gy -IIUpYHA Ma3a (TUI0CKOCTH WIIH YCTYIIA);

7 --4HCIIO IITTOHOK.

9. CpaBHEHHE PACCUMTAHHOTO 3HAUYECHUS CUJIbI PE3aHUS C OPUEHTHPOBOYHBIM 3HAYCHUEM
ycrins Po - oceBoil cuiibl MPOTATUBAaHUS (111 KOHCTPYKIIUU MPOTSIKKA U YCIOBUIA
paboThl) U ¢ Pron -TArOBBIM yCHUIITUEM CTaHKA.

Ppacu < Po < Pnon

Po — oceBas cuina npoTsaruBaHus (MPUII0KEHNUE K METOJANYECKUM YKA3aHHUEM ).

Pnon — nomyckaemas cuna npotsruBanus. (CMOTPH B UCXOAHBIX JAHHBIX 110 MACHOPTY
CTaHKa.

10. Moutnocts pe3anust Npe3 (kBt). Kapra [1-4 [2, ¢.136].

O06paboTKa BO3MOXHA TIPU YCIOBHH:

Nw <N_ . xEm
NH_IH - MOIIIHOCTD IINITUHACJIA.

NIII = dar 'rfl ,KBT

11. TomycTumasi CKOpOCTb MO MOITHOCTH CTaHKA:
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002N,

dom

I[OJDKHO BBIITOJIHATBCA YCJIOBHUC!

B ' aam

V < Vnpon

12. OnpeneneHre OCHOBHOT'O TEXHOJIOTHYECKOTO BPEMEHH:

T, =
10

00 ¥ -q

L
2 K| i, mun

rac q - 4ucjio OJHOBPEMCHHO 06pa60TaHHBIX 3aroToBOK.

12.1 Onpenenenue JIMHHBI pabOYEro Xoa MPOTIKKHU:

Li_ =L + Lim + L. s

JlnuHa paboueid 4acTu MPOTSIKKH:
L =L- L un

L - oOmiast ;yiMHA MPOTSIKKH,

L1 - nmuHa npoTskku 10 1-ro 3y0a;
Laon - mepeGer;

Laon = 30...50 mm

,K'l =] +—
K1 -xo3¢ddurnuenr; ar

V0.X. - CKOpOCTb 00paTHOTO X0/a,;

| —4KCIIO MPOXOJIOB.

[MPUJIOXXKEHUE A

Tabmuna 2 — npotsxku kpyrisie TOCT 20365-74

D JlnuHa npordaruBanus, MM Yeunue npotsarusanus Po, H npu nepennem yrie g
orBepctus, | Cranb u | UyryHsl, 20 15 10
MM anoMuHUEBBIe | OpoH3a,JlaTyHb

CILJIaBbI
10-13 10,5- 34 10,5-34 6650 - 8140 7450 - 9300 8820 - 11150
14 -15 15-53 15-53 10000 - 11100 11200 - 12300 13420 - 14400
15-20 22 -90 30 - 100 930 - 21300 10600 - 24100 12850 - 28700
20-25 30-53 31-63 21300 - 34900 24100 - 38700 28700 - 43700
25-30 40 - 110 40 - 135 40000 - 55200 44300 - 61300 50700 - 68800
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30-35 21 -46 21 -63 51000- 68800 75000
35-40 24 - 58 24 - 85 73200 79000 88500
40 - 45 40 - 118 40 - 160 110000 120000 135000
45 - 50 40 - 118 40 - 160 127000 138000 155000
50-55 24 - 58 24 - 85 101000 109000 122000
55-60 24 - 58 24 - 85 110000 119000 133000
60 - 65 40 - 130 40 - 185 186500 197000 227000
65-70 42 - 170 42 - 215 214000 231000 260000
70-75 42 - 150 42 - 215 224000 244000 274000
75-80 26 - 63 26 - 95 148000 159000 178000
80 -85 42 -190 42 - 230 274000 296000 333000
85-90 40 - 120 40 - 175 240900 259000 290200

288000 313000 350800

[MPUIJIOXEHUE A

Ta6muua 3 - Pazmepsr snemenToB kpyrinoi npotskku ['OCT 20365-74 (Bei6op u3
I'OCTa)

Do |L | 11 12 13 3yObs POTSIKEK Yucno
TB= | O0mas JuIMHA | AnuHa | anuHa | YepHosbie u | YucToBele | Boikpy
Dn | anuna M |0 YEpHOB | YHCTOB | IIEPEXOMIHBIE | U KEK
POT | IPOTSXKKH, HEePBO | BIX BIX Kamuopyro

SDKK | MM ro 3yObeB, | 3yObeB, nue

u 3yba, | MM MM yuc | tmar, | Z t1, N

hi (o) MM 10 Z | MM MM

14 | 460 - 590 255 84 99 12 |7 18 |5 4

15 | 580 - 655 270 162 113 18 |9 16 |6 4

20 | 550 - 625 270 144 113 16 |9 16 |6 6

25 |800-875 320 262 161 20 |13 16 |9 6

30 |775-875 345 208 161 16 |13 16 |9 6

36 | 600 -700 295 140 129 10 |7 16 |7 8
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40 | 850-950 370 252 177 18 |14 16 |10 8
45 | 650-750 320 176 129 16 |11 16 |7 10
50 | 650 -750 320 176 129 16 |11 16 |7 10
55 | 650 - 750 320 176 129 16 |11 16 |7 10
60 |690-790 350 176 129 16 |11 16 |7 12
65 | 690 -790 350 176 129 16 |11 16 |7 12
70 |1060-1160 465 288 225 16 |18 16 |13 12
75 |1060-1160 485 288 225 18 |18 16 |13 12
80 |825-925 400 324 225 18 |18 16 |13 14
85 |875-975 425 224 177 16 |14 10 |7 14
90 | 1220-1320 510 360 241 18 |20 16 |14 14
10- | 360 - 430 210 70 64 12 -15-6 |16 - |4 4
13 120 80,5 20 18 4,5

Ycunue npotrsaruBanus [[OCT 18217-90

BenuuuHy Po cienyeT yMHOXUTH Ha K03 pumeHt K

I[J'ISI OIIPCACIICHUA CUIIBI ITPOTATUBAHUSA IJIA 3aKAJICHHBIX cTajei u Apyrux MCTaJlJIOB

Crane |-Y rp. o00pabGaThiBaeMOCTH B 3aKaJCHHOM HB
COCTOSIHUU
<285 1,2
285-375 1,3
HHCcTpyMeHTalIbHBIE JISTUPOBaHHBIE O/C CTamu MapkKu 204-229 1,4
X15
Yyrynsl ¥Y1-Y11 rp. o6pabaTteiBaeMoCTH <229 0,5
>229 0,7
Bbponssl, natyau Y111 u 1X rp. o6pabaTeiBaeMocTu <110 0,4
AmoMuHHEBBIE CIIIaBBI X Tp. 00pabaThiBaeMOCTH <110 0,4
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Tabmuua 8 — kpaTkas TeXHUYECKask XapaKTEPUCTHKA MPOTSHKHBIX TOPU30HTATbHBIX

CTaHKOB
Cranok | Homunanenas | JlnuHa Ckopocts | Ckopocte | Mommuocts | Macca
TArOBasg  CHUJa | XoJa pab. xona, | oOpartH. 1. CTaHKa,
Pc, xH KapeTKH, M/MUH XoJa, JIBUT. T
MM M/MUH TJIaBHOT'O
NPUBOJIA,
kBT
7b55Y 98 1250 1,5-11,5 20-25 17 4,7
7b56 196 1600 1,5-11,5 20-25 30 9,2
7Bb55 98 1250 1,5-11,5 20-25 17 6,5
7b57 32 2000 1,5-6,15 20-25 40 15,8
7b54 49 1000 1,5-11,9 20-25 10 6,3
7b58 74 2000 0,5-3,6 10 55 21,4
7A520 196 1600 1,5-11,0 25 20 9,0

METOJIUYECKUE YKA3AHUS K MPAKTUYECKOM PABOTE Nel4

Tema: Pacuer u KOHCTpyMpOBaHHE MPOTIKKHU.

Heab 3ansiTus: 3akperuieHUe 3HaHUM, NPUOOpPETEHHUE YMEHMI W HABBIKOB pacueTa U
KOHCTPYUPOBAHHUS MTPOTSKEK, HUCHOJIB30BAHUS CIIPABOYHOU JIUTEPATYPHI.

MarepuanbHoe o0ecniedyeHue:

- Meroanueckue yka3zaHus K MPaKTHYECKOU padore.

- CripaBo4Has IuTepaTypa:
Cnncoxk JuTepatypsbl

- CrpaBOYHMK TEXHOJOTa-MamuHOCTpouTensi, Tom 2; moxa pen. A.I'. Kocunopoi,

P.K. MemepsikoBa — M.: Mammuoctpoenue. 1985t
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- Opaunapues, U.H. CnpaBounuk unctpymeHTanbinuka/ [Tog obur. pes. N.H.
Opaunapiesa. — C-I1.: Mammunoctpoenue, 1987 - 846 c.

- Hedenos, H.A. COopHUK 3aad W TPUMEPOB IO PE3AHUIO METAIVIOB M PEXKYIIEMY
uHCTpyMeHTy: YueOHoe nocooue/ H.A. Hedenos, K.A. Ocunos — 5-¢ uzganue, A0M. U

nepepad. — M.: Mamunoctpoenue, 1990 — 448 c.

[Topsinox BHITIOTHEHUS Pa0OTHI

- AHAIU3 UCXOJIHBIX JJAHHBIX,

- pacyer U KOHCTPYHUPOBAHUE KPYTIIOW MPOTSKKH,
- COCTaBJICHUE OTYETA,

- BBIITOJTHCHMUC pa601161“0 qcpTeiKa prFHOﬁ IMPOTAKKHU.

Hcxonnpie nanubie: Paccuntarh U CKOHCTPYHUPOBATH KPYTIIYIO MPOTSHKKY JUIsi 00paboTKU
UIUHAPUYECKOTO OTBEpCTHS AuaMeTpoM D = MM u jymHOM lu = MM B 3aroTOBKE
3yodaToro koneca u3 Cramu 40x ¢ ¢ B = 207 MIla. OTBepcTHE MPOTATHUBAIOT TOCIE
cBepiieHHus 10 nuamerpa Da = MM Ha TOPU3OHTAJIBHO-TIPOTSIKHOM cTanke 7AS520.
ITatpon 6sicTpocMenHbli aBToMaTHyeckuit [OCT16885—71.

Taobmuna- UcxonHele ITaHHBIE

Ne BapuanTa D HS8 lu D3 HI12
1 20 18 18,5
2 25 20 24,2
3 30 30 28,8
4 35 32 33,6
5 40 40 38,5
6 22 20 20,2
7 32 35 30,4
8 42 25 39,8
9 28 30 26,2
10 38 20 36,4
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TeopeTuyeckue cBeIeHUsI

[IpotaruBanne — MexaHHuyeckass oO0pabOTKa BHYTPEHHUX M  HapYKHBIX
MOBEPXHOCTEH  MHOTOJIE3BUMHBIM peXyIHUM HHCTpyMeHTOM (PU) — mnpoTsikkoil.
Oco0eHHO 3G (HEKTUBHO MPOTATUBAHUE CIOXKHBIX U (PaCOHHBIX POdHIIEeH 3ar0TOBOK.
Meron HaxoAuT IIMPOKOE NPUMEHEHHME B MAaCCOBOM U CEpUMHOM IIPOM3BOACTBaX. B
MEJIKOCEPUMHOM U €IMHMYHOM MPOU3BOJICTBAX 00padaThIBalOT MOBEPXHOCTH, K KOTOPHIM
MPEABABISAIOTCS BHICOKUE TPeOOBaHUS K TOYHOCTH U MapaMeTpam IIepOX0BaTOCTH

OCHOBHOE OTJIMYKE MPOTATUBAHUS OT APYTHX METOJIOB 00PaOOTKH — OTCYTCTBYET
JBIOKEHUE nofaun Ds. 3HaueHue mojayu 3aKjiI0UeHO B KOHCTpYyKuuu camoro PU. Pazmep
KaXJ0ro TOCHEAYyIoIEero 3yda NpPOTSXKKH IO BbICOTE, OOJbIIE MNPEAbIIYIIEr0 Ha
BEJIMYMHY, YUCJICHHO paBHYyI0 mojadye Ha 3y0 Sz. Kaxnpiii 3y0 oaMH pa3 y4yacTBYET B
IPOLIECCE PE3AHUS.

[IpotaruBanriem  00pa0aThIBAIOT  pa3iMYHbIE BHYTPEHHHE W HapyXHbIE
OBEPXHOCTH.

CymiecTByeT 1Ba BapuaHTa MPOTATUBAHMS: CBOOOIHOE M KOOPJAHHATHOE.

[IpoTsxku paboTaOT Ha pacTsHKEHHE, CHIIa pe3aHus MPUKIAIbIBACTCS K 3aMKOBOM
yactu.Ecnu cuna npukiaasiBaeTcs K 3aiHEH 4acTh MPOTSIKKHU, TO TAKOH MeTo/1 00padoTKU
Ha3pIBalOT mpomuBanueMm, a P — mpomuBkoi. IlpommuBka paboraeT Ha cxaThe U
npoaoibHbIN n3ru6. [IpommBKu 4aie BCEro MPUMEHSIOT NIl KaJTuOpOBKM BHYTPEHHUX
OTBEPCTHUM BBICOKOM TOYHOCTH. MHOrma mociegHue CEKUUH MNPOIIMBKH WIIM MPOTIKKH
BBITIOJTHSIOT MOJTYKPYTJIBIMU JUIsI Pa3BajIbIOBKA — O0OpaOOTKH JTAaBICHUEM - CTIaKUBAHUS
LIEPOXOBATOCTU U MPUJIAHUS IOBEPXHOCTH BBICOKMX 3KCIUTYyaTallHOHHBIX CBOMCTB.

[Ipu npoTAruBaHuM MPUMEHSIOT TPOPUIBHYIO0, T€HEPATOPHYIO U MPOrPECCUBHBIE CXEMBI
Cpe3aHus IpUITyCcKa.

[Tpu mpodunsHOI cxeMe cpe3aHus MPUITyCKa TeoMeTprudeckas GopMa Bcex 3yObheB
moso0Ha MPOQIITI0 OKOHYATEIBHO 00pa0OTaHHOW MOBEPXHOCTH 3arOTOBKU. JTa CXema
pe3aHHusd HMMEET OrPAaHMYEHHOE NPUMEHEHUE BCIEACTBUE TPYAHOCTH W3rOTOBJIEHUS

PO UIBHBIX MPOTSIKEK U HU3KOW MPOU3BOIUTEITHHOCTH.
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IIpu reHepaToOpHON cXeM€ Cpe3aHHs MNPUNYCK YIAISeTCs MAPAIUICTbHBIMU CIIOSIMHU.
KBanpatHbsle, MHOroOrpaHHble, KOOPAWHATHBIC NPOTSKKU U1 CpE3aHus IPUITyCKa
M3TOTOBJISIIOT 110 TEHEPATOPHOU CXEME.

[IporpeccuBHbIE CXE€MY pe3aHUsd MCHOJIB3YIOT, Korjga NpoduibHOE U TEeHEpaTOPHOE

IMPOTATUBAHUC HGHCHCCOO6pa3HO I10 pa3HbIM IIPUYHUHAM.

INPUMEP PEHIEHUS 3ATAYHN

Hcxonnble nanHble: PaccuntaTh M CKOHCTPYUPOBATH KPYIIIYIO MPOTSKKY JUIS
00paboTKH MWIMHAPUYECKOro oTBepcTus nuamerpom D = 38,4 HI12 MM u anunoit 1u = 35
+ IT 16/2 mm(35%0,95) B 3arotoBke 3yOuaroro kojeca u3 Cranu 40x ¢ ¢ B = 207 Mlla.
OTtBepcTHe MpOTATUBAIOT Mocie cBepieHus Ao auamerpa Da = 40HS8 (40+0,039 ) na

TOPU30HTANBHO-TIPOTSHKHOM cTaHke 7AS520. IlaTpoH OBICTpOCMEHHBIM aBTOMATHYECKU

I'OCT16885—71.

1.1 Pacuer npumycka Ha 00paboOTKy

[Tox mpumyckoM Ha 00pabOTKy MOApa3yMeBaceTCs CIOM MeTaia, yIalseMbId C
3aroTOBKH IIPU NPOTATUBAHUU.

[Ipunyck Ha CTOPOHY OTBEPCTHS O] MPOTATUBAHKE OMpeIesieM o GpopMyIie:

A=0,5*(Dmax-Dmin) (1.1)

rae Dmax — HauGonbuii AuamMeTp MPOTITUBAEMOTO OTBEPCTHUS, MM;

Dmin - MUHIMAaTBEHBIA TUAMETP OTBEPCTHSI 3aTOTOBKH 10| IIPOTSITUBAHUE, MM.

A=0,5% (40-38,4)=0,8Mm.
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1.2 PacueT noabsema Ha 3y0 Mpu NpOTATUBAHUU

[logpem Ha 3y0 (momaya Ha 3y0) Sz 3aBUCHUT OT BHJA NPOTSIKKH, OT CBOMCTB
o0OpabaTkIBaeMOro MaTepuaa, >keCTKOCTH JeTalu U T.1.
[Togbém Ha 3y0 Ha cTopoHy puHUMaeM Sz=0,03mM.

Mexy pexyluMi U KaTHOPYIOUTUMHU 3YObsIMH JI€Tat0T HECKOJIBKO 3aUHIAIOIINX
3yOb€B C MOCTOSIHHO YOBIBAIOLIIMM MOABEMOM Ha 3y0. [IpuHumaem zc=2 u pacnpezensem

[OJIbEM Ha 3y0 CIIETYIOIIUM 00pa3oM:

LIPS I |_.:.|H

1.2 BeiOop nepeHuX U 3aIHUX YTI0B 3yObEeB MPOTIKKU

FGOMeTpI/IﬁI SY6BCB IMPOTSKKHU  OIIPCACTACTCA nepecaiamM H 3aJHUM YyIJIaMHU

(pucyHok 1).

=N N
Z_—_

Pucynok 1 - 'eomeTpudeckue napameTpsl 3y0a MPOTIKKU

3HaueHre TEepeHero yria Ha TPOTsSKKax Oepercss B mpeaenax y = 8§ ..20° B
3aBUCUMOCTH OT (PU3UKO-MEXaHUUYECKHUX CBOMCTB 00pabaTbiBaeMbIX MaTepUaJoB.
3HaueHUs IEPEIHUX YTII0B OKA3bIBAIOT BIMSHUE HA CUITy PE3aHMUSI.

['eomeTprueckre 371€MEHTHI JIE3BUS PEXKYIIUX U KaTMOPYIOUIUX 3yObeB:

.}':10”’ =3 Uy=1°

99



[IpenenpHOE OTAEICHHUE TEPEAHUX YIJOB BCEX 3yObeB T 2°, 3aqHHX YITIOB PEKYIIHX
3y6beB £30', 3anmux yrios kamubpyronmx 3yoses =135,
1.4 BoiOop m1ara u CTPY)KEYHBIX KAHABOK MEXIY 3yObsSIMHU
[Mpodusb, pa3Mepbl U CTPYKEUHBIX KAHABOK MEXIY 3yObsIMA BHIOHUPAIOT B 3aBUCHMOCTH
OT TIUIOMIAAM CJIOS MeTala, CHHMAeMOIro OJHHM PEXKYIIUM 3yOOM MPOTSIKKH.
Heo0xoaumMo, 4TOOBI MJIOMIAAb CCUCHUS CTPYIKEUHOM KaHABKH MEXIY 3yObsIMH OTBEYasa
YCIIOBHIO:

k=F, [F =25
rae k=4 — ko3 puuueHT 3anonHeHns KaHaBKH;

F* - miomans ceyeHust KaHABKH, MM

F¢ - miomanb ceueHus cpesa MeTajljia, CHUIMaeMOTO OJTHUM
3yooM, MM .
Haxonum:
_E,
Fr="¢% Sz, (1.2)

F:=35% 0,03=1,05 MM " .
Fe =kxFy (1.3)

[Tpunumaem Fr = 4.2 MM .
[Ipu npsmonuHeHOW (opMe CTpyKE€YHOM KaHAaBKHM 3y0a MPUHUMAEM: IIar
NPOTSHKKK t=6MM, riayOMHa KaHaBKM h=2,6 MM, JIJIMHA 3aJIHEH MOBEPXHOCTH b=2 MM,

paanyc 3aKpyrJIeHUs KaHAaBKH 1=1MM.
[lar kanuOpyromux 3y0seB t ¥ KPYrJIbIX MPOTsHKEK mpuHuMaeMm paBHbiM 0,6 — 0,8
mara pexynux 3yObeB (11 OCTabHBIX TUIIOB MPOTSDKEK t £ =t). [{ns manHOTO Mpumepa

npuaumaem t ¥ =0,8%1=0,8* 6=4,8mm.
JIyist momy4ueHust Ty4Iiero KauecTBa 00paboTaHHOW MOBEPXHOCTH IIIAr 3a4UIIAIONTUX
3yOBbEeB MPOTSDKKH JlenatoT nepeMeHHsM: oT t + (0,2...1) mo t — (0,2...1mm). [Ipuaumaem

usMenenne mara =0,2mM. Torga u3 JBYX CMEXKHBIX IIaroB OOUH paBeH 6+0,2=6,2mM, a
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BTOpOil — 6-0,2=5,8MMm. Dacka f Ha kKanuOpyrOMUX 3yObsX IJIABHO YBEIUYUBAETCS OT

nepBoro 3yoa k nocieanemy ¢ 0,2 1o 0,6mm.
1.5 PacueT uncna 3yObeB NPOTAKKA
MakcuManbHOE YUCII0 OJJHOBPEMEHHO pabOoTaroONuX 3yObeB.

Z,. =L, /t+1=35/6+1=7 (1.4)

OmnpenensieM pa3Mmepbl pexylmux 3yObeB. Jnamerp mnepBoro 3yba NpuHUMaeM
PaBHBIM JIUAMETPY TepeTHEN HAMPABJISIONICH YaCTH

D =D-21xA=40-2x08 =38 4mu (1.5)

JlnameTp Kaxx7oro nocienyromniero 3yoa ysennuuBaeM Ha 2S 2. Ha nocnegnux Tpex
3aUMMIAIONIUX 3YObSX, MPEANIECTBYIOIUX KAIHOPYIOIMM 3yObsiM, TOIbeM Ha 3y0

IMOCTCIICHHO YMCHbIIACM 110 JaHHBIM II. 2.

Yucno pexymux 3y0ObeB MOACYUTHIBaEM 110 (hopmyiie:
Z,= 4 2.3
> , (1.6)

rae A — BeJIMYMHA NPUITYCKA MO NIPOTATUBAHUE HA CTOPOHY.

A=05%(D-D.)=05%(40—384) = 08aen.

Z, =——+2=

[

6.6

[Tpunumaem 2227,
Jlnametp kKamOpyronmx 3yObeB ornpeaeiseM 1mo Gopmyre:

Du:D:z_i'ﬁ (17)

rae Do =40,011MM — MaKCUMaJIbHBINA TUaMETP 0OPaOOTaHHOTO OTBEPCTHS;

J - HU3MCHCHHUC JUaMCTpa OTBCPCTHA ITOCJIC IIPOTATMBAHNA.
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D, =40039+0027 =40.066a0u

B naHHOM npuMepe MpUHUMAEM YHCIIO KaTuOPYyOUUX 3yObeB Z: =6,
Beruucnennsie pazMepsl 3yObeB CBOAMM B TaOiMIly, NOMELIAeMyI0 Ha paboyem
YepTeKe MPOTKKH.

Tabnuua 1 — InameTpsl 3yObeB IPOTAKKH B MM

Ne 3y0a Jluametp No 3y6a HuameTtp
1 38,4 15 39,24
2 38,46 16 39,30
3 38,52 17 39,36
4 38,58 18 39,42
5 38,64 19 39,48
6 38,7 20 39,54
7 38,76 21 39,60
8 38,82 22 39,66
9 38,88 23 39,72
10 38,94 24 39,78
11 39 25 39,84
12 39,06 26 39,87
13 39,12 27 39,90
14 39,18

1.6 Pacuetr KOHCTPYKTHUBHBIX pa3MEpPOB XBOCTOBOM YacCTH MPOTIAKKH

JInuHa TPOTSHKKU OT TOpIA@ XBOCTOBHUKA MPUHMMAETCA MO CTAaHKY B 3aBUCUMOCTHU OT
MaTpoHa, TOJIIMHBI ONOPHOW TUIUTHI, 3a30pa MEXAY HUMH, JUIMHBI 3aTOTOBKH M JIPYTUX
AJIEMEHTOB U CKJIA/IBIBAETCS U3 CIEAYIOIINX PA3MEPOB:

(o= +0 +i +0 +1(, (1.8)

4
rae “¢- JOJIMHAa BXOJ4a XBOCTOBHKA B IIATPOH, 3aBHUCIIIAsA OT KOHCTPYKIHH IIaTpPOHA,

¢
npuHuMaeMm < =140mwm;
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4 o o o
- 3a30p MEXAY MATPOHOM M CTEHKOW OINOpPHOW IUIATBHI CTAaHKA, paBHOM 3S...20MM;

IIpUHUMAEM *=15MMm;

4 o 4
¢ - TOJIIMHA CTCHKHU OIIOPHOM IUIMTHI CTaHKA, IpUHUMACM ¢ =6OMM,

o . i
"~ BRICOTA BBICTYMAIONIEH YaCTH TJIAHIIAWObI; TpuHUMaeM ~ *=30MM;
i . o ;
“=- INIMHA NEPEeIHEN HAIIPABIIIONIEN C YYETOM 3a30pa A,
w=hTA, (1.9)
4
rjae - JUIMHa IPOTATMBAEMOI'0 OTBEPCTHSL.
A=058xr=05x6=3
£ =35+3 =380

Haxoaum £, =140+15+60+30+38 = 283

£, =283mm.
IIpuaumaem ¢ 2832

4
I[J'II/IHa "¢ IOJKHA OBITH IMPOBCPCHA IO CTAHKY C YUCTOM JJIMHBI ITPOTATUBACMOT'O U3ACIINA:

(s B =¢

Ln

k MM =220+ K =22 5=25%wuu
Lf , TaK KaK B HalliIcM HpHMepe L 3 , TO L" 0+ 0+3

283MM=255mMMm
BriOupaeM KOHCTPYKTHBHBIE pa3Mepbl XBOCTOBOW dacTu mpoTskku mo ['OCT4044-70.

[IppuHuMaeM XBOCTOBHUK ©O€3 MpEIOXpaHEHUS OT BpAIICHHWS C HAKJIOHHOW OIOPHOM

TIOBEPXHOCTBIO:
dy=36mu. dy=28uu. c=L5we. f.=0=140000. £y =30 Ly =32ww. £, =200
_?'1:0—]-“14 _?"::Lﬁnn O"_HDD
JlnameTp menKu: d.=d —1=36—1=3%uu

£
JliMHa TepexoqHOro KoHyca paBeH 5...40 MM, npunmmaem == 40 mm. J{uamerp

MepeIHEN HANPABISAIONIECH NPUHUMAEM PABHBIM JIUAMETPY MPEABAPUTEIBHOTO OTBEPCTHUS

34aroTOBKH C IIPCACIbHBIM OTKIIOHCHHECM I10 e7:

d.=392eT

JUTMHA TIepeAHEH HaAIIPaBIISIOIICH 10 IMepBoro 3yoa -

L
L
L

[L=f, +A=55+35=385n

JlnuHa meiiku lir  nmpuHUMaeTcs KOHCTPYKTUBHO B 3aBUCHMOCTH OT rabapuTOB CTaHKA:
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[ == +6, +£,)=283—(140+40+38) = 650

ETy

[Tpuaumaem I = 65 mm.

20 rib

i =
s
.—";({j
}\Q \(/’: Ly (I
a, e o
\\_; . '\i_ L )
. : Yy !
2 Y M9
e 52 - |j-:
"
. %0 _
4
(ﬂqﬁ""——\.' "'_"|I
/ \
s / L—d— |
S /( -
y _
T &3

Pucynok 2 — OcHoBHbIe pazmepsl xBocToBHKa ([TOCT4044-70) B MM.

JluameTp 3aHEN HaAIPaBIISAIONICH MPOTSHKKU JOJKEH OBITh PaBEH JAHAMETPY MPOTIHYTOTO
OTBEPCTHUSA C MPEACIbHBIM OTKJIIOHEHHEM 10 hS.

1.7 Pacuet niuHbI NPOTSKKU

OmnpenensieM 00IIYIO JUTMHY TPOTSIKKH.

L=f +f, +£ +1 (1.10)

JlnuHa pabouelt yacTu:

{_x: .__+{E=IXZ§+I><ZE (111)

(3=

r7ie ¥ - KOJTMYECTBO YEPHOBBIX 3yObEB;
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“:- KOIMYECTBO 3a4YHINAONIMX 3yObEB.

£, =6x24+6x3=163uu

JlnnHa kanuOpyromen yacTu:

f.o =t %z, =58x8=464uu

X K

|'{ = T4 LA

[Mpunumaem £, =46.40mu
(3 o I:: ) }
JlnuHa 3a7HEH HANpABIAIOMICH ~ =IPHMHAMAETCS B 3aBHCUMOCTH OT JMAaMeTpa 3aJHei

HaﬂpaBHHIOH_Ieﬁ DE“— . OTOT AUAMETP PpaBCH JUAMCTPY IIPOTAHYTOI'O OTBCPCTUSA .

D _D_ HS=40mwu

= hS; £
BrimosiHeHHoro ¢ nosieM fomycka hS, 1.e. D, =405 ==40MM.

75

-,

Pucynok 3 — PazMepsl 3a7iHei HANTPaBIISIIONICH TPOTIKKH.

Torpa:
L=283+162+46,4+40 =531 4.

[Ipunnmaem L=3317.17

Ecnu obmias qymrHa MPOTSKKY MPEBHINIAeT HAUOOJIBITYIO IITMHY XO0/a CTaHKa, TO JEIar0T
KOMIUJIEKT TpoTspKeK. OOInee 4Yucio pexyluX 3yObeB ACIUTCA HAa MPHHITOE YHCIO
mpoxo10B. J{mameTp mepBoro pexymiero 3yda MpoTsHKKU TAaHHOTO MPOXoja MPUHUMACTCS
PaBHBIM THAMETPY KATHOPYIONINX 3yObeB K MPOTSKKU MPEABIYIIETO MPOXO/a.

1.8 Pacuer npoTsKKH Ha TPOYHOCTh

OnpenensieM MaKCUMaJIBHO TOMTYCTUMYIO CHITY pE€3aHUs:
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‘lil:i':‘:a'. = 9=81><C_5 XDXS: Xz:a'. X‘E"--- X‘E"-L X’E'-_r

(1.12)

C o o
rae #- kKo3p(UIHMEHT, 3aBUCAIINNA OT CBOMCTB 0OpabaThiBaeMOro Marepuaia u (popmsl

IPOTSIKKH; ¢, =700,

Y - IoKa3aresb CTEIEHU; =083

k kK o
»rhes - monpaBoYHbE  KOA((UIIMEHThl COOTBETCTBEHHO Ha MEpeaHUil yroj, Ha

k,=11.k, =1.k =1

M3HamuBaHue HHCTpymeHTa U Ha COX;

P, =981x700x40x0,03"" x7x11x1x1=107674H

HonyquHaﬂ CHujia }:}::-'- HC JOJIKHA IPCBLIIIATH TATOBYIO CHUITY Q CTaHKa, IPUBCACHHYIO B

CT0 MaCIOPTHBIX HAHHBIX. Ecau a0 YCIIOBHUC HC BBITIOJIHACTCA, H€O6XOI[I/IMO YMCHBIINUTDH

Z (T.e. yBeNIMUUTH 1IAr 3yObEB) WM YMEHBIIUTH MOJABEM HA 3y0 5z . B naHHOM cirydae

TAroBass cwia craHka npuoimsurenbHo paBHa 200000H, crnemoBarenbHO 00paboTKa
BO3MOJKHA.
[TpoBepsieM KOHCTPYKIMIO MPOTSHKKH HA MTPOYHOCTb.

PaccunTaem KOHCTPYKIIMIO Ha pa3pbiB BO BIIAIMHE MEPBOTO 3y0Oa 1o hopmyIe:

Fue (1.13)

rge < - HOPMAJIbHOC HAIIPSAKCHHUC, BOSBHUKAIOIICC B OIIACHOM CCUCHUU IMPOTAKKHU,

-
Z== - HaPOOJIBINIAs CUJIa PE3aHUs TIPU MPOTATUBAHUM;

Fﬂ-’- - HAaMMCHbIIAs INIOIAaAb IOIICPCYHOI O CCUCHUS IIPOTAKKH,

o] JOMyCKaeMoOe HamnpspDKEHWE Ha pa3pbhlB Marepualia MNpPOTSKKUM B IPOBEPSIEMOM

CCUCHMHHM.

(D —2xh) _3=1—1><I'.38=—1—2><3:I: .

F:E:'. MY
4 4 (1.14)

HaHpH)KeHI/IC B OITACHOM CCUYCHHMU:
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107674
FTg== —=
87

123%10° Ha=123MTa

L

HaHpH)KeHI/IC B OIIACHOM CE€YECHHHU < HE AOJKHO ITPEBLIIIATH JOITYCTHUMOTI'O
lo,]=350MiTa

141MIla=350MIIa.

[IpuBeeM aHAIOTUYHBIA pacyeT IS CEYEHUS XBOCTOBHKA d; = 28""“")
axd;  314x 28
F=l00% 22750 615
4 4
107674 i -
0=———=219x10"a=175Mlla
615
[MonydeHHOEe HaNpsHKEHHE ¢=199Mlla  Taxxe fMOMYCTMMO M8 XBOCTOBHMKA M3

nerupoBaHHoi ctanu 40X.

Paccuuraem XBOCTOBUK Ha CMSTHE:

1 (1.15)

rac Fl- OIIOpHAaA ILIoIIAaab 3aMKa.

_wxld —di) 314x(36" -287]

F L= 4020
4 4
LI Y5V,
402

JlonycTrMoe Hampsb>KeHUWE MOpU  CMsITHE He JA0bkHO mpeBbimath 600MlIla, uto
BbinosHsAeTcsa, 305MITa=600MIla. /i maHHBIX YCIOBHH pa0OTBl PEXYIIYIO YacTh

MPOTSHKKH U3TOTOBIIAIOT U3 cTa P6MS, a xBocToBUK — U3 ctanu 40X.

BreiBoa: B paboTe mpom3BeieH pacyeT W KOHCTPYMPOBAHUE KPYTJION MPOTSHKKU: BHIOpaH
MaTepHall [l U3TOTOBJICHUS MPOTSIKKW; BRIOpaHA CXeMa pe3aHus W MOJAbeM Ha 3y0 mpu
MPOTATUBAHUM, BHIOpAHBI TIEPEIHUE W 3aJIHUE YTIIbI 3yObEB MPOTSDKKW; BHIOpAH IIar u

npopuiIb CTPYKEUHBIX KaHABOK MEXKIY 3yObSIMH; MOJICUUTAHO UYUCIO 3yObEB MPOTSIKKHU;
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BbIOpaHbl pasMepbl U (popmMa XBOCTOBHKA, IIEHKH, NMEPEXOJHOI0 KOHyca, MepelHed u
3aHE! HaNpaBJAIONINX; pacuuTaHa MPOTSKKA HA NIPOYHOCTH; ONpEesIeHa 001as JUIMHa
IIPOTSKKH; MO JTAaHHBIM pacyeTa BBIITOJIHEH YEPTEK MPOTIKKH.

Brinosiasgercst mabounii 4epTéx MPOTHKKY.

Cnucok nuTepatypsl

1. IlayeBckuii, B.M. Pexymuii uHCTpymMeHT: YueOHOoe mnocobue miga By3oB/B.M.
[TaueBckuii, .M. SHu0B. — BopoHex: BOpoHEKCKHMI TOCYJapCTBEHHBIN TEXHUYECKUU
yHuBepcurert, 2003 - 193 c.

2. Cxuptnaaze, A.I'. Metainoo6pabaTeiBaroiiue UHCTPYMEHTHl B MAIIMHOCTPOCHUUMU:
YuebHoe mocodue mis By3oB/A.I'. Cxuptianze, A.I'. I'peunmauxoB, B.A. Uynuna, JILA.
[Tyns6epe, A.W. MBaHoBa. - 2-¢ u3n., gom. u nepepad. — ExarepunOypr — MxeBck.:
N3narenscTBO nHCTUTYTA SKOHOMUKU Upo PAH, 2004 — 318 c.

3. bamamo, B.M., Pexymue uHCTpyMeHTH: YueOHOe mocoOue s By3o/ B.M.
banamosg, B.H. I'peunmiaukoB, A.1. MatBeeB u ap. — TBepb: TBepckoi rocyaapcTBEHHBIN
TexXHU4Yeckuil yHuBepcuret, 2002 — 244 c.

4. OpnpunapueB, WM.H. CnpaBounuk wuHcTpyMmMeHTanbiuka/ Ilom o6m. pen. W.H.
Opaunapuena. — C-I1.: Mamunoctpoenue, 1987 - 846 c.

5. Hedenos, H.A. COopHHK 3a7a4 U MPUMEPOB MO PE3AHUIO0 METAIJIOB M PEXKYIIEMY
uHCTpyMeHTy: YueOHoe mocodue/ H.A. Hedenos, K.A. OcunoB — 5-¢ uzganue, 10m. u

nepepad. — M.: Mamunoctpoenue, 1990 — 448 c.

INPAKTHUYECKAS PABOTA Nel5
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No 3amaua Nel 3amaya No2 Tem

a: Pacuer pexxuma pezanus npu HUIM(DOBAHUH.

Lenp 3aHsaTHA: npuoOpeTeHe YMEHUN M HABBIKOB HA3HAYEHUS PEKUMOB pPE3aHUs,

WCIIOJIb30BaHUs CIIPABOYHOM JIUTEPATYPBHI.

MarepuanbHoe obecriedeHue:
- MeTtoauueckue ykazaHus K MPaKTUYECKOU padoTe.
- CnipaBo4Hasi IuTeparypa:
1. CnpaBouHUK TexHOJIOTa-MammHocTpourensi, ToM 2; noxa pena. A.I'. Kocunosoii, P.K.
MeuepsikoBa — M.: MammHocTpoenue. 1985r.

2. CipaBOYHUK

VYcnosus 3anad: (McxoaHble JaHHBIE TPUBEICHBI B TAOIHUIIE)

3amaua Nel.
[Inudosate mekiky Bana J=...h7 MM, mmmHOW  .... MM, npunyck ... Mwm, CITH]]
— JKEeCTKasl, CTaHOK KpyrjionuudoBanpHei  3M131, 3aroTtoBka W3 yriaepoaucTon

3aKkajeHHou crtaimu. Ra = 1,63 MMm.

3amaua No2.
[IInudoBaTek ckBo3HOE oTBepcTre [[=... H7 MM, anmwHOW .... MM, NPHUITYCK ... MM,
CIIN]I — xecTkas, craHOK BHyTpunuindoBanbHbii 3K228, 3aroToBka u3 yriiepoaucToin

3aKajieHHou ctaiau. Ra = 1,63 mmM.

3agaya Ne3.
[ImudoBaTh MIOCKOCTh MHUPUHON ... MM, JUIMHOW  ...MM, mnpunyck ... mm, CITH]]
— KeCTKas, CTaHOK TutockonundoBaneHbii 311722, 3aroroBkKa W3 YIIIEpOIUCTON

3akasieHHOM crtanmu. Ra = 1,63 mm. (Ilnockoe nmudoanue nepudepueii kpyra).
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D3 | h D3 | h
1 70 200 0,35 80 70 0,4
2 80 300 0,36 85 80 0,3
3 90 350 0,34 70 90 0,5
4 100 370 0,43 75 65 0,2
5 110 200 0,25 60 95 0,4
6 120 210 0,44 65 75 0,25
7 130 220 0,35 100 85 0,35
8 140 230 0,50 90 90 0,45
9 150 250 0,40 95 95 0,5
10 160 270 0,30 105 75 0,4

Tabmmna — MUcxonHble TaHHBIE

[Topsinok BHITIONHEHUSI PAOOTHI:
- AHAJIN3 UCXOJHBIX JAHHBIX (YCIOBHUS 3a]1a4N).
- Bo16op cxembr pezanus.

- BriOop pexyiiero UHCTpyMEeHTA.
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- HaznaueHue pexxuma pe3aHusl.

- OHpGI{GHCHI/IC OCHOBHOT'O TCXHOJIOTHYCCKOI'0 BPCMCHHU.

Metonuka peuienus 3agaun Nel

Cxema pe3anus
Kpyr mumudosansubiii: Ik = 600mm, Bk = 63 mm, I1I1 24A 40H CM1 7 K5 A
Pexum pesanus
3.1 I'maBHOE BM>KEHUE pE3aHMs — BpalleHue kpyra Dr
-CKOPOCTb pe3aHus
onpenenum 1o tabaune V - 1, ctp. 301
V = 7 *Dk*n /(1000*60) wm/c

-4aCTOTa BpaICHUS
n=1000*V *60 / (n *Dk) o006/mMuH
KOPPEKTUPYEM TI0 TTACTIOPTY CTaHKa, PUHUMAEM JICHCTBUTEIIbHYIO

na=...

-IEACTBUTENbHAS CKOPOCTh PE3aHUs
V = n *Dk*nnx /(1000*60) w™/c
3.2 Oxpy>xHas nmojia4ya — BpalieHue 3aroroBku  Dsokp
- CKOPOCTb MOJa4u
onpenenum 1o tabnune Vsokp - 1, ctp. 301

Vsokp = 7w *D3*n3 /1000 m/MuH

-4aCTOTa BpallCHHA 3arOTOBKH

n3 = 1000*Vsokp / (n *D3) 06/mun

3.3 IlpomonbHas mnojgada 3arotoBku Dsrip

Sop =p *Bk wmm/Mun  p- 1, ctp. 301
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-CKOpPOCTb MPOIOJIBbHOM MMOIaYN
Vsop =Snp *n3 mMm/MuH

3.4 llonepeunas mnopaya 3aroToBku Dst

St=t mm - 1, ctp. 301

MomHoCTh pe3aHus

r X \ 0]
N=C * Vsokp* St* Smp*Ds3

rae r, X, y,q - 1, ctp.303

OCHOBHOE TEXHOJIOTUYECKOE BpCM:A

To=L*h*K /(Vsup* St*)

MeTtonuka peuieHus 3agadn No2

1) Cxema pe3anus

2) Kpyr numdosaneueiii: Ik =(0,75... 0,95) * D3 MM, Bk =63 mm,
[T 24A 40HCM1 7KS A

3) Pexxum pe3anus

3.1 I'maBHOE ABMKEHUE pe3aHUsl — BpalleHue kpyra Dr

-CKOPOCTb pe3aHus

onpeaenuM 1o tabmune V - 1, ctp. 301

V = 1 *Dk*n /(1000%60) wm/c
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-4aCTOTa BPALCHHUS
n=1000*V *60 / (x *Dk) 00/mMun
KOPPEKTUPYEM I10 NACIOPTY CTAHKA, IPUHUMAEM JECHCTBUTEIBHYIO

nmg-=...

-IEUCTBUTEIbHASI CKOPOCTh PE3aHUs

V = 1 *Dk*nx /(1000%60) w/c

3.2 OkpyxxHas nojayda — BpalleHue 3aroroBku  Dsokp
- CKOpPOCTb MOJa4H
onpenenum 1o Tabmuue V - 1, ctp. 301
Vsokp = 7 *D3*n3 /1000 m/MuH

-4aCTOTa BpallCHHA 3arOTOBKHU

n3 = 1000*Vsokp / (t *D3) 006/MuH

3.3 IlpomonpHas momadva 3aroTOBKM Dsmp

Sop =p *Bk  wmm/mMmua  p- 1, ctp. 301

-CKOpPOCTb MPOJIOJIBHOM MOIa491
Vsop = Sop * n3 mMm/MuH
3.4 Tlomepeunass Tmojaya 3aroToBKM Dst

St=t mm - 1, ctp. 301

4) MoIHOCTh pe3aHusI

r X Yy q
N=C * Vsokp* St* Smp*Ds3

rnx v,q - 1, crp.303
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5)OCHOBHOE TEXHOJIOTUYECKOE BPEMS

To =2* L *h * K / (Vsmp* St*)

Meronuka pemenus 3anadn Ne3

1.1. Cxema pe3anus:

1414
L

1.2. Onpezenenue monepevHoi nogauu crona Smom, *2¢ . [1, ¢.302].

14
L

1.3. OnpeneneHue CKOPOCTH BpamieHus usaenus Vi, u+ . [1, ¢.302].

1404
L

1.4. Onpenenenue nogauu Ha rIyOMHy Ha pabounii xo Ssepr, ¥29. [1, ¢.302].
1.4.1. Onpenenenue NONpaBOYHBIX KOAPHUIIMEHTOB IJIs 1Mojauu Ha Tryouny. [1,¢.302].

1.4.2. Onpenenenue npuBeeHHON MUPUHBI nMdoBanus Brop, Mw:

Bnp =2 B, +Bxp +5

2.Bp

- CyMmMMapHas ImMpuHa UUIMQyeMbIX JeTaneil, BKIIOYas TMPOCBETHI MEXIY
JETaISIMU.
Bxp - mmpuHa kpyra.

1.4.3. OnpeneneHue CTENEHM 3aM0JIHEHUS CTOJA:

11
el

==

L

[

F, o .
P -cyMMapHas 1iomap TUi(yeMbIX MOBEPXHOCTEN U3IeTUH;

L-nmuHa nindoBaHHBIX U3ICIIHN, MM
L=Lmu+(20..30)
Lour — anwHa nutmd)oBaHMS, BKIIIOYAs MPOCBETH MEXKY HM3ACITHSAMHU, YCTAHOBICHHBIMU

Ha CTOJIC.
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1414
VLA

1.4.4. Onpenenenne paboueil mogayn Ha riyOMHy Ha pabounii X0 SBEPT.p., X900

Seemp = Seem- Kr- Ko

1.5. Pacuetr 0CHOBHOIO BpEMEHU:

LB, -Z
5 = - . MM
- 1000-Fy- S, Seamy - @

Z=h — npumyck Ha 00paboTKy.

JIABOPATOPHAS PABOTA Nel

Tema: «M3mepeHne reoMeTpu4ecKux NapaMeTpoB TOKAPHBIX PE3LOB»

HGHL: O3HAaKOMHUTBECS C OCHOBHBIMU THIIAMU TOKAPHBIX PE3IO0B W HNX HASHAYCHUCM,
HpI/IO6p€TCHI/IG HAaBBIKOB B U3MCPCHUU KOHCTPYKTHUBHBIX U I'COMCTPHYCCKUX IMApaMCTPOB
TOKAapPHBIX PE31IOB. HpI/IO6pCCTI/I YMCHHUS MW HABBIKHM II0 OIIPCACICHUIO W HN3MCPCHHIO

IreoOMCTPHUUICCKUX IMapaMCTpPOB PC3LOB.

O6opynoBaHnue:
~-TOKapHBIE PE3IIbI
-IITAaHTCHIIUPKYJIb
-JINHEMKA

-YHUBEpPCaIbHbBIE YIIIOMEPHI

[TopsinoK BBITTOIHEHUSI PAOOTHI:

-OIIpeIeJICHUE TUIIA, HA3HAYEHHUS pe3la

-aHaJIM3 COCTAaBHBIX YaCTEN pe3la

-OIpEeICIICHNE MaTepUaja PeXyerd U KPEMexKHOM YacTen pesna

-U3MEPEHNE IIaBHBIX YIJIOB B INIABHOM CEKYIIEH INTIOCKOCTH

-U3MEPEHNE BCIIOMOTaTEIbHOTO 33IHETO YIJIa BO BCIOMOTaTEIbHON CEKYILEN TIIOCKOCTH

-U3MCPCHHUC YIJIOB B IIJIAHC B OCHOBHOM MJIOCKOCTH
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-U3MEPEHME YIJIa HaKJIOHA TJIABHOM PEXKYIIEel KpOMKH B TUIOCKOCTU PE3aHus
-BBITIIOJIHEHUE ICKU30B PE3LIOB.

-COCTaBJICHUC OTUYCTAa

TEOPETUYECKHUE CBEAEHUSA

MHoroo0pa3ue BHUIOB TMOBEPXHOCTEHM, OOpabaThiBa€MbIX Ha CTaHKaX TOKapHOU
TPYIIbI, TPUBEIO K CO3JAaHUIO OOJBIIOTO KOJMYECTBA PA3IUUYHBIX THUIOB TOKAPHBIX
pesuoB. Kpome TOro, MOXHO cCuUMTaTh, YTO peE3€l JEKUT B OCHOBE JIIOOOro
METAJJIOPEKYIIETO HHCTPYMEHTA. TI0O3TOMY M3YUYEHUE IeOMETPUU TOKAPHOTO pe3la UMEET
BEChMa Ba)KHOE 3HAYCHUE.

TokapHble pe3lbl MOAPa3JENsIOT MO0 Ha3HAYEHWI0, Marepuany paboyel 4vacTw,
¢dbopme TOJTOBKH M HAITPABJICHUIO T10/1a4l, KOHCTPYKIUHU, CEYCHHUIO TeJla pe3ia (CTepKHS).
Ilo naznauenuto paznuyaroT pe3lbl MPOXOJHBIC, TMOJPE3HbIC, OTPE3HBIE, PACTOYHBIE,
¢daconnsie U pe3pOoBbie. Ha puc. 1.1. mokazansl Hanbosiee YacCTO MPUMEHSEMbIE THUIIbI

TOKApPHBIX PE3IOB.

Puc. 1.1. Tumsl TOKapHBIX PE3I0B ¥ BUILI pa0OT, BHIMONHIEMBIX UMU. [IpoXogHBIC pe3Iibl
(depHOBBIE W YHCTOBBIC) MPUMEHSIOT sl HapyxHoro Touenus (puc. 1.1. a, O).
[Ipoxonnoit ynopubiii pesen; (pucl.l B) umeer riaBHbIM yron B miaaHe ¢ = 90 ¢

MPOIOJIBHOM MojJauell OJHOBpeMEHHO nojapesaeT topen. lloapesnsie pesusl (puc. 1.1., 1)

116



NPUMEHSIOT, B OCHOBHOM, [UIsl TOApPE3aHUsl TOPLOB; OHU padOTalOT C MONEPEUHOU
[OJayeHu.

Otpesnble pesnbl (puc. 1.1., 1) OpUMEHSIOT JJIs OTpe3aHusl 3arOTOBOK U TOUYCHUS
KaHaBoK. OTpe3HON pe3ell MMEEeT OJAHY IJaBHYIO U JIBE€ BCIIOMOIATENbHBIE PEXYIIUE
KpOMKH. JIJisl yMEHBIIIEHUS TPEHUSI BCTIOMOTATeNIbHbBIE 3aJHUE 01 3aTAYUBAIOT MO/ yTIaMU
ap = 1,5...2° PacTouHble pe3lnpl OPUMEHSIOT I pPAacTaYWBaHUsA OTBEPCTUH,
MpeABAPUTEIBLHO MPOCBEPJICHHBIX WIM TOJYYEHHBIX B TMPOIECCEe IITAMIOBKH WU
OTJIUBKU. PacTo4HBIC pe3libl UCTOJIB3YIOT JJISI pacTauMBaHUS CKBO3HBIX OTBEPCTHUM (pHC.
1.1., ) u rmyxux orBepctuit (puc. 1.1, x). Pe3upr ayist pacTaurBaHus TIyXUX OTBEPCTUN
UMEIOT TJIaBHBIN yron B mane ¢ = 45...60. TantensHbie pe3iibl — GpacoHusie (puc. 1.1, 3)
MPUMEHSIOT JJIsl TOUEHUsI 3aKpYTJIeHUH (Tanrenei).

®daconnbie pesnpl (puc. 1.1, u) mpeaHa3HAueHBl JJII TOYEHUsI TOBEPXHOCTEH,
UMEIOIINX CIIOXKHYI0 (popMy (TO €CTh, TaK Ha3bIBaeMbIX (PAaCOHHBIX MOBEepXxHOCTEH). OHU
paboTaroT, KaK MpaBUiIo, C IOTEPEYHON MOJauEeH.

Pe3nboBbie pesunl (puc. 1.1, K) mpeaHa3HadeHsl JUisl Hape3aHus Kak HapyKHBIX, TaK
U BHYTpeHHUX pe3b0. OHM padoTaroT ¢ MPOJOJIbHOM Mojaveil; BeMnynHa MoJadyu paBHA
mary Hapesaemoi pe3pObl (t p). Ilpu sToM mpodune pe3na cooTBETCTBYET NPOQUIIIO
Hape3aeMoil pe3pObl. B KkauecTBe Marepuana pabouell dYacTHM TOKapHBIX pPE3LOB
UCTIONIB3YIOT ~ OBICTPOpEXKYIME CTalld, TBEpPAblE CIUIABBI M  METaNIOKEPAMUKY.
VYrneponucteie U IETUPOBAHHBIE HHCTPYMEHTAIbHBIE CTATH UCTIONB3YIOT PEIKO.

Ilo nanpaenenuro nooauu POXOAHBIC PE3LbI MOAPA3ICISIOT Ha MPaBbie U JEBHIC.
VY mpaBeix pesnoB (puc. 1.1, a, 6) mmaBHas pexyiias KpoMKa pacIoyiokeHa C JIeBOH
CTOPOHBI, U OHU PAabOTAIOT C MpaBO HaieBO (OT 3amHel 0aOKku K mepenHer). Y JEeBBIX
PE3IIOB TJIaBHASI PEXyIlas KpOMKa pacroyioKeHa CIpaBa, U pabOTalOT OHU B OOpaTHOM
HaIPaBJICHUH, TO €CTh OT MepeHeH 0a0Ku K 3aHEH.

Ilo ¢hopme 20n06ku pe3npl MOTyT OBITh TpsiMbiMH (puc. 1.1., a), OTOTHYTHIMH
BIIPaBO WM BIEBO (puc. 1.1, 0, r), U30THYTHIMH BBEPX WJIM BHU3 U OTTAHYThIMHU (puc. 1.1.
7).

Ilo ceuenuro CTEpXHS pa3IWYyalOT PeE3Lbl MPSMOYTOJbHBIE, KBaJpaTHBIE,

MNPU3MATHICCKUC U KPYTJIBIC.
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Ilo Koncmpykyuu pe3lbl MOTYT OBbIThb LEJbHBbIE (TOJIOBKA W TEJIO CHAEJIAHbl W3
OJIHOTO Marepuana), C TMPUBAPEHHON BCTHIK TOJIOBKOW (HampuMmep, TOJOBKa W3
OBICTpOpEXYILIEH cTanu, a JAepXkKaBKa pe3la — U3 MaJoyrJIepoAUCTON CTalu), ¢
MPUTIASHHOW TUIACTUHKOW (TBEPJOTrO CIUIaBa WM OBICTPOPEXKYIIEH CTald) U PE3Ibl C
MEXaHMYECKUM  KpEIUIEHUEM  PEeXYIIUMX IUIacTUHOK. B mocinegHee Bpems B
MPOMBIIIIEHHOCTH HIUPOKO MPUMEHSIOTCS pe3Lbl C MHOTOI'paHHBIMU
HelepeTaunBaeMbIMU TBEPOCIUIABHBIMU TJIACTUHAMU.

Inemenmot u uacmu pesuya: Pesen cocrout (puc.l.2) u3 rojsoBku A, KoTopas
aBigercss ero pabodeil wacThio, u Tena b, cayxamero s 3akpervieHUs pesla B
pesuenepxxarene. Ha paGouel yacTH UMEIOTCS CIEAYIOLIUE AIEMEHTBHI:

- IepeIHsAs MOBEPXHOCTh A, -1, IO KOTOPOH XOAUT CTPYXKKA;

- TJIaBHAs 3aJIHASI TTOBEPXHOCTh A, - 2, oOpamieHHas kK 00pabaThiBaeMO MOBEPXHOCTHU
3aroTOBKH;

- BCIIOMOTaTeNbHas 3aJHsIsl TMOBEPXHOCTh Ay - 3, oOpaimieHHas K 00paboTaHHOM

IMOBCPXHOCTH 3aIrOTOBKH,;

Puc. 1.2. D1eMeHTHI U 4aCTH TOKAPHOTO pe3Iia.

- rmaBHas pexxyiias kpomka K - 4, oOpazoBaHHas nepecedeHrueM nepeiHel MOBEPXHOCTH C
IJIaBHOM 3aJIHEH;

- BCIIOMOTaTeNbHAs pEeXyllas KpoMKa 5, oOpa3oBaHHAas TepeceueHUEM MepeaHei
IIOBEPXHOCTH C BCIIOMOTATEIbHOU 3aIHE;

- BepIIrHa pe3na 6, o0pa3oBaHHAs MEPECEYCHUEM TJIABHOW M BCIIOMOTATEIbHON PEXKYIIINX

KPOMOK.

Ilosepxnocmu 3a20moéKu u KOOPOUHAMHbIE NIAOCKOCMU pDe3ud
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Ha oOpabaTeiBaeMOli 3aroTOBKE pa3iuyaloT CleAyloolme moBepxHoctu (puc.l.3):
oOpabaTbiBaeMyl0 MOBEPXHOCTh |, MPEACTABISIONIYI0 COOOM MOBEPXHOCTh, C KOTOPOU
cpe3aeTcsl CIOW MeTajula, Ha3blBAEMbI MPHUIIYCKOM; 00pabOTaHHYI MOBEPXHOCThH 3, TO
€CTh IMOBEPXHOCTh, MOJYUYEHHYIO IOCJIE CHATUS CTPY)XKH, W TMOBEPXHOCTH pe3aHUs 2,

o0pazyeMyro HEeMOCPEACTBEHHO IIaBHOM pexXyIel KpOMKOI pe3lia.

Puc. 1.3. [loBepXHOCTH 3arOTOBKU M KOOpPJMHATHBIE IUIOCKOCTH pe3ua. i onpeneneHus

YTJI0B pe3la IIPUHATO 5 KOOPANMHATHBIX IJIOCKOCTEH.

Yenwn pesua: v pe3na pa3indaroT IJIaBHBIC U BCIIOMOI'dTCIIBHBIC YIJIBI. ['maBHEBIC YTJIbI

U3MEPSAIOT B riaaBHoM cekymiei mmockoctd N-N (puc. 1.4).

Puc. 1.4. Yrausl pe3na
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- I'maBHBIM 3agHUN yroa o 3TO YrojJl MEXKAY TIJIaBHOW 3aJHEW IIOBEPXHOCTBIO HU
IJIOCKOCTBIO  pe3anusi. OH CHyXKUT JUIsI YMEHBIICHUS TPEHUS MEXAY 3aJHei
MOBEPXHOCTBIO pe€3la M MOBEPXHOCTHIO pe3anHud. (OmHako MpU  3HAYUTEITBHOM
YBEJIMUEHUHU 33JHETO YIJla CHUXKAETCA MPOYHOCTh pe3na. OObIYHO 3aAHUI  yroi a°pe3loB
JISKUT B Tipeaenax 6...12.
-Ilepennuid yroa y - 3TO Yrojd MEXAy NEpPEeIHENW IMOBEPXHOCTHIO pe3lla U OCHOBHOU
miockocThio. C yBeNMYEHHUEM MEpeHEero yria oOJjierdaercs Bpe3aHHe peslla B MeTalll,
yMEHbIIaeTcsl aAegopMalus cpe3aeMoro ciosi (CTpyKKH), o0yierdaercs CXOoJl CTPYKKH,
YMEHBIIAETCSI CWJIbI PE3aHUS U Pacxo]l SHEepruu. Bmecre ¢ TeM, yBEIWUYEHHUE MEPETHETO
yTJla IPUBOJUT K YMEHBIIEHUIO TPOYHOCTU PEXKYIIETO KIMHA.
-Yron 3aocTpeHus [3 9TO yroja MEXIy IMepeaHeld W TJIAaBHOW 3aJHEH MOBEPXHOCTSIMHU
pe3la. YMEHbIIICHUE yIrila PeXylero KJINHA U CHUXKEHHUIO €ro MPOYHOCTH, a TAKKE K
YXYALIEHUIO OTBOJIAa TEIIA OT PEXKYLIEH KPOMKH PeE3La.
- Yron pe3aHuss O 3TO yroia Mexay MepeaHed MOBEPXHOCThIO pe3lla U IJIOCKOCThIO
pe3aHusl.
y+oa+p=90°
0=90-v =90 -y -«
- BcrmomorartenbHbI 3alHUKA yrojdl 01, U3MEPSIEMbIM BO BCIOMOIaTEIIbHOW CEKYIIEH
miockocTd N1-N1 (puc. 1.4) u npeacTaBisronuii co00il yroa MeXIy BCIIOMOTaTeIbHOM
3aIHEN MMOBEPXHOCTHIO U MIOCKOCTBIO, MPOXOJAIIECH Yepe3 BCIOMOTAaTEIbHYIO PEXKYILYIO
KPOMKY MEPHEHIUKYJISIPHO K OCHOBHOM IJIOCKOCTH.
- ['maBHBIN yroa B IUIAHE - @
- BcriomorarenbsHbI yrodl B IUIAHE - 1
- YTOJ 1Ipy BEPIIUHE - €
o+¢@+e=180°

Yenomep nns udmepeHus yrioB NpU3MaTHYECKUX pe3loB. Yriomep (puc. 1.5) coctout
13 OCHOBaHUS 1, CTOWKH 2, IO KOTOPOU MEePEMENIAeTCsl CEKTOP S CO MIKaJIOH, TOBOPOTHOTO
maboHa ¢ ykazaTeneMm 4 U 3aKUMHOTO BHHTA 3. CEKTOp MOXET NEPeaBUTaThCS BIOJb
CTOMKH, ITOBOPAYHUBATHCS BOKPYT €€ OCH M B HY)KHOM ITOJIOKEHHUH 3aKPEIUIATHCS BUHTOM

3. llabmon 4 wMeeT B HIDKHEW YacTH JBa B3aUMHO TEPIEHAMKYISAPHBIX pebOpa. Ha
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CEKTOpe 5 HaHeceHbI AeneHus. Prcka Ha BepxHel yacTu mabiaoHa 4 yka3pIBaeT Ha IIKaje
CEKTOpa BEIMYMHY U3Mepsiemoro yria. [lonoxenue mabdioHa 4 OTHOCUTEIBHO CEKTOpa S

(uKcHpyeTcsi BUHTOM 3.

Puc. 1.8. 3mepenue yria ¢ TOKapHOTO MPOXOAHOTO pe3lia

Ynueepcanvnviii yenomep. Jliiss u3MepeHuss yrioB B IUIAHE @, (1, € MNPUMEHSIETCA
yHUBEpCalbHbI yraomep. Ha puc. 1.8 mokazaHo u3mepeHue yriia ¢ yHUBEPCAIbHBIM

YTIIOMEPOM.
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Oxpana mpyoa u mexuuka 6e3onacHocmu

[Ipu npoBenenun pabOTBl B J1IA0OOPATOPUM JIOJDKHBI  BBIMOJHATBCA TpeOOBaHUs
JNEUCTBYIOIIE MHCTPYKUMU MO TEeXHUKE Oe3omacHocTH . B maHHO#M paborte criemyer
ocoboe BHMUMaHuE oOpaliaTh Ha ONACHOCTh TpaBMaTHU3Ma MpU OOpallEeHUHu C OCTPO
3aTOYEHHBIMH JIE3BUSIMH METAIIOPEKYIIMX HHCTpYyMEHTOB. Heobxoammo npenoTBpamarhb
MAaJICHUE UHCTPYMEHTOB U CIIyYaliHOE PE3KOE BO3JAECUCTBUE UX JIE3BUU HA KOKHBIM MTOKPOB
YeJioBeKa.

Cooeprrcanue omuéma:

B OTUETE CIEYEeT yKa3aTh:

- HaumenoBanue paboThI.

- llenb paGoTHLI.

- Ucnonbs3yemoe 00opynoBaHue, UHCTPYMEHTHI.

- 3anonHuTh Tabnuny 1 - Pe3ynpTaThl H3MEpeHUil.

-OcKu3 pesla.

-BriBOIBI O pe3ynibTaTax BHIMOIHEHHON paOOTHI.

TABJIMJA 1 - PE3YJIbTATHI U3MEPEHUM

HauMmeHnoBaHnue, TMI W Ha3Ha4Ye€HHE pe3lia 1
Marepuan cTep>kHs 2

Kpenexnas

qacTh pe3na | JlnuHa CTepKHS B MM 3

(cTrepxeHs, Pasmepnl ceuenus crepxusa (BxH) B Mmm 4

Jep>KaBKa)

Pexymas Marepuan pexyiiei yactu 3)

4acTb dopma 3aTOYKM TMepeaHell TMOBEPXHOCTH | 6

pe3ua Ay

(J1e3Bue) Popma pexymen kpoMku K 7
['maBHbBIN nepeaHuil yron vy 8
I'maBHBIN 3aIHUM yTOT O 9
VYron 3aoctperus 3 10
VYron pezanusi 0 11
BcnomorarenbHblil 3a1HuM yroan ol 12

Yrasl ['1aBHBIN yroJ B IIaHe @ 13

BcniomoraresnbHsiil yroa B iiane ¢l 14
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YroJ Ipy BEpIIMHE € 15

pesua VYron HaklOHA IIaBHOM pexylieil KpoMku | 16
A

JIABOPATOPHASA PABOTA No2

Tema: «M3MepeHne reoOMETPUUECKUX TAPaMETPOB CBEPIIA»

Heﬂb: HpI/IO6peCTI/I YMCHUS U HABBIKH IO ONPCACICHUIO U U3MCPCHHUIO TCOMCTPHUUCCKUX

napaMeTpoB CBEpJIa

O6opynoBaHnue:

-CBEPJIO CIIUPAJTIBHOE, LIETBbHOE
-IITAHT€HIUPKYIIb

-JINHENKa

-YHUBEpCAIBHBIN YTIIOMED
-KPOHIIUPKYJIb

-TPaHCIIOPTHUD

[lopsiiok BBITIOIHEHUSI paOOTHI:

-OlpEeEIEHUE TUTIA, Ha3HAYEHUS CBEpJIa

-aHaJIU3 COCTaBHBIX YaCTEU CBEpJIa

-OIIpEeICIICHUE MaTeEpUaja PeXyLerd U KPEIeKHOM YacTen cBepia

-U3MEPEHUE YIJIOB CBEpJIa

-BBIIIOJTHEHHUE 3CKHU3a

Teopernyeckas 4acCTh

CsepiieHHE - OCHOBHOM METOJ TMOJYyYEeHHS OTBEPCTHl B CIUIONIHOM MaTepuaje.
Caepnenuem noiy4qaroT otBepcTs 11...12 KBaguTeTa € MEPOXOBATOCTHIO 00pabOTaHHBIX

noBepxHocteit Rz = 20...80 MkMm.
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[Iponiecc pe3aHusi OCYHIECTBISIETCS 3a CYET JBYX COBMECTHBIX JIBMIKEHUW: BpaLCHHUS
CBepJia WM JETAId BOKPYT OCH OTBepcTHs (TJIaBHOE MABIKeHHE pe3anus Dr) wu
MOCTYMATEILHOTO IBMXKEHUS CBEepJIa BIOJb ocH (aBmkeHue nogaun DS). Ha cBepnunbHBIX
CTaHKax CBEpJIO COBEpIIaeT 00a JBUIKEHUS, Ha TOKAPHBIX CTaHKaX BpallaeTcsl 3arOTOBKA,
CBEpJIy MPUJAETCS ABUKEHUE MTOJAYH.

Csepiio  crimpanbHOE COCTOUT U3 pabouell 4YacTH, BKJIIOYAIOLIEH pPEXYILYI0 U
HaIIPaBIAIONIYI0 YaCcTH, NIEHKUM U XBOCTOBHKA. KOHHWYECKHE XBOCTOBHUKHM CBEPJ UMEIOT
JanKy, MWIMHIPUYECKUE BBIMOIHSAIOTCS C TTOBOJKOM MM 0€3 MOBOJIKA.

IToBepXHOCTH JI€3BHI CBEpJa U €r0 PEXKYIIHE KPOMKHU IMOKa3aHbl Ha pUCYHKe 1,2:

1 - mepenHsis MOBEPXHOCTH JIE3BUS - YACTh TOBEPXHOCTH BUHTOBOW CTPY>KEUHON KaHABKHU;
2 - TIaBHAas 3aJHssl MOBEPXHOCTH JIE3BUSI MOXKET OBITh KOHMYECKOW MOBEPXHOCTHIO,
BHHTOBOMW WJIN IIJIOCKOCTBIO;

3 - BcromoraTenbHas 3aJHss MOBEPXHOCTh JIe3BHsI (JICHTOYKA) — YacTh KOHMYECKOU
NOBEPXHOCTH C OYEHb MAJIOM KOHYCHOCTBIO, OCh KOTOPO COBIIA/IAET C OChIO CBEPJIA;

4 - rnaBHas pexyllas KpoMmka, oOpazyemasi NepeceueHUueM MepeaHel U TiIaBHOM 3aaHeil
ITOBEPXHOCTEM;

S5 - BcromoraTenbHas pexyllas KpoMmKa, oOpa3dyemasl IepeceuyeHHeM IepelHed Hu

BCIIOMOTaTEJIbHOW 3aJHEW TOBEPXHOCTEM;

Puc. 1. KOHCTpyKTHUBHBIE 2JIEMEHTHI CBEPJIA

124



Puc. 2. [loBepXHOCTH JIE3BUI1 CBEpJIA U €ETO PEKYIINE KPOMKHU

6 - momepeuHas Kpomka (IepeMbluka) 00pa3yeTrcsi MpH TMEPECEUCHUH JBYX TJIABHBIX
3aJIHUX [TOBEPXHOCTEMN CBEPIIA;

/ - BeplIMHA JIe3BUS — TOYKA IEPECEUCHUsS TJABHOW W BCIIOMOTATEIBLHOM PEXYIIUX
KPOMOK;

8 - cmnmHKAa CcBepjla — 3aHWKEHHAsT OTHOCUTENBHO JICHTOYKH ITOBEPXHOCTD,
npeHa3HAUYCHHAs JJI1 YMEHBIICHHWs TPEHUS MEXAy CBEpJioM U 00pabOTaHHOM
OBEPXHOCTHIO OTBEPCTHUS.

['eomeTpuueckue mapaMmeTpsl cBepia u3oOpaxeHsl Ha puc. 3. Ilepeqnuit yron csepia y
uzMmepsiercs B miockoctd N—-N, mpoxoasmiell uepe3 TOUKy pexyliel KpOMKH, HOPMaIbHO
K Hel. 3aHUil yroa o u3Mepsercs B miockoctu O—0, NpoXosIIeil yepe3 3Ty Ke TOUKY,
KacaTeJbHO K OOpasyloleMy IWIMHIPY, Ha KOTOPOM JICKHUT paccMaTpuBaeMas TOYKa
(mapasuiesibHO OCH CBEpJIA).

[lepequuit yroa y - yroja Mexay KacaTeJIbHOW K MEPEIHEH MOBEPXHOCTH U HOPMAJbIO B
ATOM XK€ TOYKE K MOBEPXHOCTH, KOTOPYIO OMUCHIBAET PEXKYyIIasi KPOMKA MPH BpPaILLlEHUH €€
BOKPYT OcU cBepia (yCeUeHHbI KOHYC). 3HaYEHHE MEPEAHEro yria SBISETCS BEIUUYUHOMN
MEPEMEHHON BJIOJb PEXKYHIEH KPOMKM M 3aBUCUT OT JUAMETpPa, Ha KOTOPOM JIEKHUT
paccmaTpuBaemMasi TOYka. MakcuMmaiabHOEe 3HadeHuWe y — Ha nepudepun cepia (B

miockoctd N1-N1) u MuHUMansHOE — B paliloHE IEPEMBIUKHU.
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Puc. 3. Cratudeckue yribl cBepiia

3aiHUI YTOJI 0 - YTOJl MEXK]1y KacaTeIbHOM K OKPYKHOCTH, KOTOPYIO OMTMCHIBAET TOYKA
pEeXyIIEe KpOMKH IIPU BPAILLIEHUH €€ BOKPYT OCH CBEpJIA U KAaCaTEJIbHOM B TOM K€ TOUKE K
3aJlHEl TIOBEPXHOCTH CBepJia. 3HAUYEHUE 3aJHEr0 YIJia SBISETCA TaKXKE BEIUYUHOU
NEPEMEHHON, MAKCUMAJIBHOE 3HAYEHUE — B palilOHE MEPEMBIYKH, 8 MUHUMAJIbHOE 3HAYCHUE
— Ha nepudepun ceepia (B miockoctu O1-01).

VYron npu BepuimHe 2¢p U3MEPSAETCS MEXAY MPOEKIUEN ABYX PEKYIIUX KPOMOK (pHC
6.3), oOpasyercs 3aTouykod cBepyia. BenmnumHa yriia 2¢ 3aBHCUT OT TBEPAOCTH H
IPOYHOCTU MaTepuaia. 3HaueHus yria 2¢ yuexar B npeaenax ot 70° mo 140°.

Yron ¢l obOpasyercs 3a cueT OOpaTHOW KOHYCHOCTH HAIPABISIONICH 4YacTH CBepia U
NpeAHa3HA4YeH [JI1 HWCKIIOYEHUS BO3MOXHOCTH 3alIEMJICHHUS] CBEpJia B OTBEPCTHUH.
3nauenus yraa @1 He npesbimatot 0,5°-1,5°,

Yron W - yros HakJIOHa BHHTOBOM KaHaBKU. M3mepseTcs Mexay KacaTeabHOW K
BUHTOBOW KaHaBKe U OCbio cBepya (puc. 6.1). 3HaueHue yria W sIBISICTCS BEITUYUHOU
MEPEeMEHHOW, YMEHbBINACTCS OT Tepudepur K IEHTPY CBEpiia, 3aBUCHT OT CBOMCTB
o0OpabaTpIBaeMOT0 MaTepuaia M HaXoAuTCs B mpeaenax 15°-45°.

Yron HakjaOHa MEPEMBIYKH Yy HAXOAUTCA MEXKIY MNPOCKUHUEN TJIaBHOW pexXylIer

KPOMKH U IICPCMBIYKH Ha IIIIOCKOCTD, ICPICHAUKYIIIPHYIO K OCH CBCPJIa.
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Tak >xe, Kak U NIPH TOYCHHH, IIPH CBEPJICHUH MMEIOT MECTO KuHeMaThueckue (padoume)

YTJIBI, KOTOPBIE U3MEPSAIOTCS OTHOCUTENBHO JIMHUM PE3aHHUS.
MeToauyeckue yKa3aHUs 10 BBINOJTHEHUIO Pa0OThI

1. M3mepenue KOHCMPYKMUBHBIX U 2€OMEMPUUECKUX D]IEMEHINO0E C8epid
KOHCTpYKTHBHBIE 3IEMEHTHI CBEpJla U3MEPSAIOTCS YHUBEPCAIBHBIMM WHCTPYMEHTAMH -
ITAHT€HIIUPKYJIEM, MUKPOMETPOM, YHUBEPCAIBHBIM YIJIOMEPOM U APYTUMHU CPEACTBAMM,

NMCIOIIIMMUCA B PaCIIOPAKCHUU J'Ia60paTOpI/II/I pe3aHus. HpI/ICMBI I/ISMGPGHPIﬁ

MpcaACTaBJICHBI HA PUC.

Puc. 4. M3mepenne nuamerpa cBepiia MTaHTCHIIUPKYIIEM

Puc. 5. I3mepeHune ToMUHBI CEPALIEBUHBI CBEpJIa
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VYTroa HakIOHa BUHTOBOM CTPYKEUHOM KaHAaBKM W ONPEAEIISIOT JUOO HEMOCPEICTBEHHBIM
U3MEPEHUEM HACTOJBHBIM YIJIOMEPOM, JIMOO ONPENENAIOT MO OTIEYaTKy, [0JIy4aeMOMY

MyTEM NPOKATHIBAHMS CBEpiia MO Oymare M U3MEpsSEeMOMY YHHUBEPCAJIbHBIM YIIOMEPOM

(puc. 9).

Puc. 6 KOHTpOIb reOMETPUUECKUX CIUPATBHBIX CBEPJI C MOMOIIBIO yriomMepa

Puc. 7 V3mepenue yriia npu BEpIIMHE YHUBEPCATHHBIM YTIIOMEPOM

Puc. 8 3mepeHune yria HakjIo0Ha MONEPEYHON KPOMKH YHUBEPCAIBbHBIM YTIIOMEPOM

128



H W o

Puc. 9. 3mepenue yria HakJIOHa BUHTOBOW KAHABKU W

Yempoiicmeo 2naokozo mukpomempa muna MK-25

OCHOBHBIE DJIEMEHTBI KOHCTPYKIUU TJIAAKOTO MUKPOMETpaA:

1.2 3 4 5 6 7
\

N Starrett
SN No. 43 ]

Cko0a momkHa ObITh dKeCTKOM, e€ neopMalist IPUBOAUT K OIIMOKE U3MEPEHUSI.

[TaTKa MOXET OBITH 3alIPpecCOBaHa B KOPIYC, & MOXKET ObITh CMEHHOM.

MuKkpoOMETpUUECKUI BUHT, KOTOPBIA MEpEMENIAeTCs MPU BPAIIEHUU TPEUIOTKHU /.

CronopHoe yCTpONUCTBO BBHITIOJIHEHO B BHJIE BUHTOBOTO 3akuMa. Mcrnonb3yeTcs nist pukcanuu
MHUKPOMETPUYECKOTO BUHTA MPU HACTPOHKE MprOOpa WM CHATUU MMOKa3aHU.

Crebens. Ha Hero HaHeceHBl JJBE IIIKajdbl: MPOHyMEpPOBaHHAs (OCHOBHAsA) IOKa3bIBACT
KOJINYECTBO LEJbIX MUJIUMETPOB, JOMOJIHUTEIbHAS — KOJIUYECTBO MOJOBUH MUJLIMMETPOB.
bapabaH, Mo KOTOpOMY OTCUMTBHIBAIOT JECATHIC U COTHIE MO MUWLIMMETpa. Topern OapabaHa
TaK)Ke SBJSETCA yKa3zaTelleM ISl IIKaJIbl CTeOs S.

TpemoTka 175 BpallleHUsI MUKPOMETPUYECKOTO BUHTA 3 U PETYJIUPOBKHU yCUITUSL.

DTaJIoOH 11 MPOBEPKHU U HACTPOUKHU MHCTPYMEHTA.
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H3zmepenue ouamempoe Mukpomempom
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VYkazareneM mpu OTCYETe MO WIKajle cTeOns 2 ciykuT Topel OapabaHa 3, a MPOAOJbHBIN
mTpux | sBiIsEeTCS yKaszaTenem sl KpyroBoi mikansl 6apabana 3. [IponyMepoBaHHas mikana
cTebss 2 (HWXKHSAS) MOKa3bIBaeT KOJIMYECTBO MMILUIMMETPOB, a €ro JOMOJHUTENbHAs IIKala
(BEepXHsisl) CIYKUT ISl TOJICUETA MOJIOBUH MUJLJTUMETPOB.

[TocnenHuii MOMHOCTBHIO OTKPBHITHIA OapabaHOM IMITPUX MPOHYMEPOBAHHON MUILIMMETPOBOM
MIKaJIbl (HUKHEN) cTe0sIsl COCTaBIISIET LIeJIoe YUCI0 MUJUTUMETpoB. Ecnu npasee 3Toro mrpuxa
UMEEeTCS OTKPBITHIM MITPUX IOMOJTHUTEIBHOMN KAkl (BEpXHEH), Hy)kHO npubaButh 0,5 MM K
[IOJIyYEHHOMY 3HAYCHUIO.

[Ipu orcuere mokazaHWil KpPyroBoW ImKaiael 3 B pacueT OepyT TO €€ 3HAaYeHHE, KOTOpOe
COBMNAJAET C MPOJOJIbHBIM IITpUXoM 1. Takum 00pa3om, Ha BEpXHEM U300paKEHUH MMOKA3aHUS
mpudopa COCTABIISIOT:

16 + 0,22 = 16,22 mm.

17+ 0,5+ 0,25 =17,75 mm.

Ilopaook npoeedenusn uzmepeHuit MUKPOMEMpPom

PabGoune moOBEpXHOCTH MHKpPOMETpa pa3BOJAT Ha BEJIMYMHY YyTh OOJBIIYIO, YE€M pa3Mep
u3MepsAeMon aeranu. TopueBble MOBEPXHOCTU IISITKH U MUKPOMETPUYECKOTO BHUHTA MMEIOT
BBICOKYIO TBEPAOCTH AJIs1 YCTOMYMBOCTH K UCTUPAHMUIO.

IIaTKy cinerka npuKMMAroT K JeTalld M BPaljalOT MUKPOMETPUYECKMH BUHT C IOMOIIBIO
TPEUIOTKH 10 CONPHUKOCHOBEHUSA €T0 C M3MEPSIEMON MOBEPXHOCTBIO. TPEIIOTKA CIYKUT I
pETyIUpOBaHUS YCUIIUSA HaTsIra — Jejaetcs oO0saHO 3 — 5 menukoB. [lomokenue
MHUKPOMETPUYECKOTO0 BHHTA (PUKCHPYIOT C IMOMOIIBIO CTOMOPHOTO YCTPOWCTBA IJsi TOTO,

yTOOBI HE COUTH MOKA3aHUS IIpu CYUTBIBAHHUHU 3HAQUEHUM CO IIKAJbI.
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B nporecce paboThl ¢ MUKPOMETPOM €ro ClAeAYyeT AepXkKaTh 3a CKOOYy TakKuM o0pa3om, 4TOOBI
ObLTa BUHA IIKaja CTe0JIs, U MOKa3aHUsI MOXKHO ObUIO CHSTh Ha MECTE.

[Ipu wu3MepeHMM aUaMeTpa Bajla, W3MEPHUTEIbHBIC IMOBEPXHOCTH HYKHO BBHICTABISATH B
IUaMeTpaIbHO MPOTHUBOMOJIOKHBIX ToukaxX. IIpw 3TOM mATKa MpPWIKUMAEeTCSd K Baly, a
MUKPOMETPUUYECKUH BHHT, KOTOPBIM MEIJICHHO BpAIAIOT TPEHIOTKOH, IOCICAOBATEIBHO
BBIPABHHUBACTCS B JIByX HAIMPABJICHUSIX: OCEBOM W paauanbHoM. [lociae paboTel HEoOXoauMO
MPOBEPUTH TOYHOCTh HHCTPYMEHTA C TIOMOIIBIO 3TAJIOHA.

4. OxpaHa Tpy/Ja U TeXHUKA 0€30IIACHOCTH

[Tpu mpoBeneHUH pabOTHI B JTAOOPATOPHH JODKHBI BBITOJHATHCS TPEOOBAaHUS JICHCTBYIOIICH
WHCTPYKIIMK 10 TEXHUKe Oe3omacHocTH . B mawHOW pabore cienyer oco0oe BHUMaHUE
oOpamiath Ha OMACHOCTh TpaBMaTH3Ma NpPH OOpAIICHUU C OCTPO 3aTOYCHHBIMH JIC3BUSMHU
METAJUTOPEKYIIUX HHCTPYMEHTOB. HeoOxomuMo mpenoTBpamiath NajcHUE HHCTPYMEHTOB H
CIIy4aifHOe pe3Koe BO3JICHCTBUE MX JIC3BHI HAa KOKHBIN TTOKPOB YEJIOBEKA.

5. Ilopsigok BHINOJTHEHUsI JIa00PATOPHOH PadoThI

1. O3HaKOMUTKCS C COIEpKAHUEM U METOJUKON MPOBEICHUS pabOTHI.

2. IByunTh KOHCTPYKIMIO CBEpJia, MPUHILIUI JEeHCTBUS U3MEPUTEIbHBIX IPUOOPOB.

3. V3MepuTh KOHCTPYKTHUBHBIE TTapaMeTphl CBepia U yribl. Pe3ynbTaThl U3MEPEHUI 3aHECTU B
Ta0IHITy.

4. 3apucoBaTh 3CKH3 CBEpJa C MPOCTAHOBKOM BCEX TUHEHHBIX U YTIOBBIX Pa3MEPOB.

6. Conep:kanue oT4eTa

1. Tema paGoTHI.

2. llenb paOoTHI.

3. 3agaHue Ha W3MEpPEHHE U pacueT OCHOBHBIX KOHCTPYKTHBHBIX U T€OMETPHUYECKUX
[apaMeTpoB.

4. 3anonnenne Tabmwmipl 1 - Pe3ynpTaTel nu3MepeHuii.

5. DcKu3 cBepia ¢ yKa3aHUEM €ro OCHOBHBIX KOHCTPYKTUBHBIX U TEOMETPUYECKUX JIEMEHTOB U
WX 3HAYECHHUM.

7. KOoHTpOJIbHBIE BONPOCHI

1. HazoBUTE OCHOBHBIE YACTH U MOBEPXHOCTHU CBEpJIA.
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2. JlaliTe omnpeiesieHue yriioB pe3aHus CBEpIa.
3. Kak U3MEHSIOTCSl 3HAaYCHHUS MIEPEIHUX U 3a]IHUX YIJI0B CBEPJIA MO JJIMHE PEXKYIIEH KPOMKHU?

4. TlosicHuTE CXEMBI U3BMEPEHUS YTII0B CBEpJIa.

TABJIMIIA 1 - PE3YJIbTATBHI W3MEPEHUN

l.HanmenoBanue cepia 1
2.Martepuan pexylIei 4acTi cBepia 2
3.HomunaneHsbiil nuametp cepia D B Mmm 3
4.00m1as AJiMHA CBEpJia B MM 4
5. 1nuna paboueit yacTu cBepia B MM 5
6.dopma 3aTOUKH CBEpIa 6
2 7. quametp pexyliei yactu cBepia no jJeHroukam D B mMm(y | 7
% TJIaBHBIX PEXKYIIUX KPOMOK)
%’ 8.luametp paboueit yactu cBepia y meitku D1 B MM 8
: 9.Paccrosinne Mexay u3aMepsieMbIMu no3unusiMu L1 B Mmm 9
% 10.ITepenan nuameTpoB (0OpaTHAsT KOHYCHOCTB) 10
8 [(D-D1)/ L1] *100 %
11.Yron HakI0HAa BUHTOBOW KaHABKU 11
12.¥Yron 3aTouku cBepiaa 2@ 12
13.¥Yron HaKIOHA NOMEPEYHON KPOMKH 13
14.Pa3mep cep/lIeBUMHBI CBEpJia Yy XBOCTOBUKa - Bl B MM 14
15. Pazmep cepaueBHUHbBI CBEpia Y BEPIIUHbI 15
(y monepeuHoil KpoMku) - B2 B MM
% é 16. PaccrossHue Mexay uaMepsieMbIMU To3uIusaMu L2 B MM 16
é é 17. Ilepenan pa3mepoB (YTOJILIEHUE CTEPIKHS) 17
S § [(B1-B2)/L2]*100 %
18.Pazmep konyca Mop3e XBOCTOBHKA 18
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JIABOPATOPHAS PABOTA Ne3

Tema: «3MepeHne reoMeTpUUYECKUX apaMeTPOB (Hpe3bI»

Heab: O3HAKOMHUTH CTYJEHTOB C KOHCTPYKUUSMHU IEJIBHBIX OCTPO3aTOUYCHHBIX U
3aThIJIOBAHHBIX (pe3.
[IpuoOpecTy ymMeHUs M HaBBIKM [0 ONPEACICHUI0O M H3MEPEHUI0 TEOMETPUUYECKUX
napameTpoB (pe3bl
Oob6opynoBanue:
-ppe3bl UIMHAPUYECKUE, 1IETbHBIC
-IITAHTHIIUPKYJIb
-JINHEWKA
-YHUBEpPCaAIbHBINA YIIIOMEp
-~-TPAHCIIOPTUP
Iopsinok BbINOTHEHUS PAOOTHI:
-U3y4eHue KOHCTPYKIui ¢pe3. M3ydeHne MeTo 0B KOHTPOIIS TeOMETpUH Gpes3.
-onpeeNieHue TUMa, Ha3HadeHUs hpe3bl
-aHaJIu3 COCTaBHBIX YacTeil hpe3bl
-olpeielIiCHue MaTepralia pexyIner u KpernexHon yacteit Gpessl
-U3MEPEHHE TeOMETPUUECKUX U KOHCTPYKTHUBHBIX MapamMeTpoB (pe3
-BBITIOJIHEHHE 3CKU3a

Teopernyeckass 4acThb

@®pe3bl BBINOJIHSIOTCS C IPSIMBIMU, BUHTOBBIMU M HAKIIOHHBIMH KaHaBKaMHu. Dpe3bl C
NpSMBIMH  KaHaBKaMU TPUMEHSIIOTCS Tpu 00paboTke (HacOHHBIX TMOBEPXHOCTEH W
HEMMUPOKUX Na3oB. OCHOBHOM HEIOCTATOK ATHX ()pe3 — OTCYTCTBUE TUIABHOCTH B paboTe
(paBHOMEpHOCTH (pe3epoBaHus), YTO MpHU Majol TrayOMHE pe3aHus NPUBOIUT K
BuOparusam. [ ycTpaHeHUs 3TOTO HEMOCTaTKa PEKYIIMM 3yObs JENar0T HAKIOHHBIMU
OTHOCUTENBHO Oocu (pe3bl. HakimoH MoOKeT OBITh JIEBBIM W TpaBbIM. [l0 KOHCTPYKITMHU

3yObeB ()pe3bl AT Ha JIBE TPYIIIbL:
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a) ¢pe3bl ¢ OCTPO3aTOUCHHBIMU 3yObsIMU;
0) ¢pe3bl C 3aTHIIIOBAaHHBIMU 3yObSIMHU.
®opMBI OCTPO3aTOUCHHBIX U 3aTHIJIOBAHHBIX 3yObEB IMOKa3aHbl Ha (puc.la, 0, 6, 2).

®pe3bl, peIHa3HauYeHHBIE 151 00pabOTKHU MIOCKUX MOBEPXHOCTEH, 1Ma30B, YCTYIOB H
T. 1., HE TpeOylT coxpaHeHus npoduias 3yda Tpu MepeToykax, IO3TOMY OHHU
M3rOTABJIMBAIOTCS C OCTPO3aTOYCHHBIMU 3yObsiMu (puc. la, 6, 8). 3yObs mo dopme (puc.la)
HanboJee MPOCTHI B U3TOTOBJICHUH, HO MAJIO MPOYHBI.

dopma 3yOneB 1o mapabdosie (puc.16) crnocoOCTBYeT MOBBIIICHUIO MPOYHOCTH 3y0a U
PEKOMEHIyeTCS AJIi M3TOTOBJICHUS ILEIbHBIX HWIMHIPHYECKUX W KOHIIEBBIX (pe3 co
cnupajibHbIMU KaHaBkamu. @Popma 3yObeB ¢ dackamu f u fi (puc.lg) mpocra B

HU3TOTOBJICHUU U 06HaJIaGT HOCTaTOqHOﬁ IMPOYHOCTBIO.

MACKOCMU NEpemosex N\/'L"’““

L T
r y el
= fo/p \
J"_'T <1
| | J
N e
- -

6)

MAoCKoCTH
NERETOMER

ARXMMELOES
CrMpane

Puc. 1. ®dopmsl 3y0ObeB Pppe3

@®pe3bl ¢ 3aTHUIOBAHHBIMH 3yObsIMH TPUMEHSIOTCS 11 00paboTKM  (HacOHHBIX
nmoBepxHocTedl. Jlnms  coxpaHeHUsT TOCTOSHCTBA Tpoduiis  3aThUIOBaHHBIX  (pes
HeoOxomuMo, 4ToObl BhICcOTa mpodmiast h B Kaxmom pamuanbHOoM cedeHun AA1—BBj

OCTaBaJIaCh HEM3MEHHOM TocIie nepetouek (puc. 4.12). 3aaHss MOBEPXHOCTh y TaKuX (pe3
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oOpa3zyeTcs 3aTblJIOBAHUEM IO apXUMEAO0BOM WM JorapupmMuyeckoi cnupanu. Bennuuna

NajJieHus 3aTbuiKa (pe3bl pacCUUTHIBAETCS MO (hopmyIe:

K =@tga0,
z

rae D — HapyxHblil tuaMetp Gpesbl; olo— 3aJHUNA YToJl Ha HAPY>KHOM TUaMeTpe HOBOU
bpe3bl; Z — 9ucio 3yObeB.

[Tomras rmyOnHa kaHaBoK H Mex My 3yObsIMU pacCUMTHIBAETCS 110 (hOpMYIIE:

H>h+k+r,

rie h — momHas BbicoTa (DacoHHOTO TPOGUIA; I — pPaaUyC 3aKpPYyrJICHUS BIAIUHBI
(0OBbIYHO I' = 2 MM).

[To xoHCTpykmmMH (pe3sl MOTYT OBITh IEIBHBIMH, COCTAaBHBIMH, COOpPHBIMH U
HAOOPHBIMM, COCTOSIIIIMMHM M3 HECKOJBKHMX OTJICIIBHBIX CTaHJIAPTHBIX WIIM CHCIHATBHBIX
¢dpe3 u npeTHa3HAYCHHBIX IS OJTHOBPEMEHHON 00paObO0TKH HECKOJIBKUX IMTOBEPXHOCTEH.

[To crioco0y KperuieHnus HOXKel pa3nyaroT COOpHbBIE (PEe3bI:

a) CO BCTAaBHBIMU HOXKaMH;

0) c MEXaHMYECKHM KPETUIEHUEM K KOPITYCY TUIACTHHOK TBEPAOTO CILIaBa.

[To pacnonoxeHuo 3yObeB OTHOCUTEIBHO OCH Pa3inyaroT: (pe3bl MUIUHIPUUYECKUE C
3yObsIMHU, PACIOJOKEHHBIMU Ha MOBEPXHOCTU HMIMHApa (puc. 2a); ¢pe3bl TOPIOBBIE C
3yObsSIMH, PACIIOJIOKCHHBIMH Ha TOpIE MIIHHApPA (puc. 20); ¢pesbl YIIIoBbIe C 3yObsMU,
PacIiOIOKEHHBIMH Ha KOHYce (puc. 26); dhpe3nl pacoHHBIE ¢ 3yObsIMHU, PACIOJIOKEHHBIMU
Ha TIOBEPXHOCTH ¢ (acoHHON oOpasyromieii (puc.22) (¢ BBIMYKIBIM MW BOTHYTHIM
npoduiem); pe3bl, UMeronMe 3yObs Kak Ha NUIMHIPUYCCKOW, TaK M Ha TOPIIOBOM
MOBEPXHOCTH, HAIIPUMEDP JTUCKOBBIC IBYX- U TPEXCTOPOHHUE (PUC20); KOHIIEBBIE (pHUC. 2¢);
MIIMOHOYHBIE (puc. 201c, 3).

[To nanpaBiennio 3y0beB (ppe3sl MOTYT OBITH TPsIMO3YyObIMU (pHC. 20), B KOTOPBIX
HampaBJsIIOIasl  JIMHAA ~ TIEPeIHEW  TMOBEPXHOCTH  JIE3BHS  MPSMOJIMHEWHA U
MEPICHANKYIIPHA HAMpPaBICHUIO CKOPOCTH TJIABHOTO JBIDKCHHS pe3aHus (Ton
HanpaBJSIONIEd JIMHUEW TMepeAHEd ITOBEPXHOCTH IMOHUMAKT JIMHUIO, [0 KOTOPOH
JBIDKETCS TOYKA MPSMOM, OIMMCBHIBAIOIICH 3Ty IOBEPXHOCTH); KOCO3yOble (puc.22), y

KOTOPBIX HaIlpaBJIAIOmIasa JIHMHHUA nepeILHeﬁ IIOBCPXHOCTHU JIC3BUA HpHMOHHHCﬁHa n
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HAKJIOHEHA II0J YIJIOM K HalNpaBJIEHUID CKOPOCTH TJIABHOTO JBWXXEHUS pE3aHusA; C
BUHTOBBIM 3yOOM (pHUC. 2a@), B KOTOPBIX HaIpaBISAIONIAs JUHUS MEPEIHEN MOBEPXHOCTU
SIBJISIETCSI BUHTOBOM.

[To cnocoOy kperyieHUs Ha CTaHKE pa3inuyaroT (pe3bl HACaHbIE C OTBEPCTHEM IO

OIMIPpaBKy N KOHIECBLIC C KOHNYCCKUM HIIN HUIMHAPUICCKHUM XBOCTOBHKOM.

Puc. 2. Tunsl ¢ppe3 ob1iero Ha3HAYCHUS

OmnpenereHne pacyeToM U 0OMEPOM CIICIYIONUX ITapaMeTpoB Gpe3:

1. lllar mo crimpanu Ho_ ™D H=t -z,

tgﬁcn
rae D — nuametp pesbl; toees — OCEBOM AT Ppesbl; z — yucio 3y0beB Ppessr; Pen —
YTOJI HAKJIOHA 3y0a K ocHu (pe3bl.

2. OKpyXHOM, 0OCEBOI HOPMATBHBIN AT (PPE3bI

_ . _ Coxp . _
op ’ toces - ’ tN _thp COSﬂw.

yA tgs.,

3. Vsl pexyiiero 3yda 1 B HOpMaJIbHOM CEYCHUU

136



l:g}/N = tg?/m()pl{ Cosﬁcn !

tga
tgaN — g mopy
CoS 3.,

MeToabl KOHTPOJISI FeOMeTPHUYECKUX 3J1eMeHTOB ¢pe3

[Ipu w3mMepeHuM YrioB HaKJIOHA crupaiu 3yObeB (pe3 Pen wim yria mpoduis
YII0BBIX (Ppe3 0OBIYHO MOTB3YIOTCS YHUBEPCAIBHBIMU YTIIOMEPAMH, KaK 3TO MOKa3aHO Ha
puc. 3 u 4. [{ng uaMepeHus: NepeIHuX U 3aHUX YII0B (pe3 B HOPMAIBHOM U TOPIIEBOM
CCUYCHMSIX TOJIB3YIOTCS YTJIOMEPOM KOHCTPYKIIMM WHXKeHepa baGuunuiiepa. Ha puc. 5
MoKa3aHa cXeMa M3MEpEeHHs MepeaHero yria (Gpesbl B TOPIIEBOM CEYCHHH, a Ha puc. 6 —

CXeMa U3MCPCHU:A 3aHCTO yIJIa.
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Puc. 5. Wsmepenue nepeanero yria yriomepom babunnuiiepa

—
Sc2ud vao,
/e

1\ :
\oi4réee
:

Puc. 6. U3mepenue 3aanero yria yramomepom babunnuiiepa

OxpaHa Tpyaa U TeXHUKa 0€30MMaCHOCTH
[Ipu npoBeneHuu paboThl B JA0OPATOPUU  JIOJDKHBI  BBIMIOTHSATHCS  TPEeOOBaHUS
JEUCTBYIONIEH HWHCTPYKIMU MO TexHuke Oe3omacHoctu. CremyeTr ocoboe BHUMaHHE
oOpaiarh Ha OMAaCHOCTh TpaBMaTH3Ma MPU OOPAIICHUU C OCTPO 3aTOYCHHBIMU JIC3BUSMHU
METaJUIOPEXKYIINX MHCTpyMEeHTOB. HeoOxoaumo mpenoTBpaiath rnajaeHue MHCTPYMEHTOB

U CIy4allHOE€ PE3KO€ BO3JECUCTBUE UX JIE3BUI HA KOMKHBII TOKPOB YEJIOBEKA.

Conep:xanme oT4éTa:
B oTuéTe ciexyer yKa3aTh:
- HanmenoBanme paboTHL.
- Lens paboTHI.

- Ucnons3yemoe 060pynoBaHre, MHCTPYMEHTBI, MAaTEPHAIIBI.

- TaGnuna 1 - Pe3ynpTaThl n3MEepeHUH.

-Ocku3 ppe3sl.

-BriBOIBI O pe3ynbTaTax BHIMOTHEHHON paOOTHI.

KonTposibHbIE BONIPOCHI

1.CocTaBHBIC YaCTH W AJIEMEHTHI IIUIHHIPUICCKON (Ppe3Bl.

2. Kakue dhopmbl 3yObeB ¢pe3 cymectBytor? KakoBo MX mpUMEHEHHE B KOHCTPYKIIHAX
bpes?

3. [Touemy (haconHbIE PpE3bI UMEIOT 3aTHIOI0 TIOBEPXHOCTH 3y0a 3aThIIIOBAHHYIO?
MoryT 1 66ITh (pacoHHBIE (PE3BI C OCTPO3ATOYCHHBIM 3yO0OM ?

4. Kak u3mepsitorcst yriasl ppesnr?

5. Kakue tunsl koHCTpYKIui (pe3 cymecTByoT? KakoBo ux npumenenue?
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6. C Kako# 1enblo AeNaT (Ppe3sl O CIUpPaTbHBIM 3yOoM?

TABJIMIIA 1 - PE3VJIBTATHl W3MEPEHUH

l.HaumenoBanue u tum ¢pesbl 1
2.Matepun ¢pe3bl 2
3.HoMHHaNbHBI HAPYXHBIA JTHAMETP D|3

bpe3bl B MM

4. HomuHanbHbIi auaMeTp otBepctusi d BMM | 4

5.HomunanbHas ayuna ppes3sl B MM 5
6. Uucno 3yobeB dpe3ssl (1o Topuy) Z 6
7.Yron HakJIOHAa BUHTOBOTO 3y0a ® 7
8. DOKBHBAJICHTHOE YUCIIO 3yObeB 7, 8
9.1lepenuuii yron y U 7Yu 9
10.3aguuii yron o u oy 10
11.Yron 3aoctpenus 3 11
12.Vron pezanus o 12
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