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He.]'lb paﬁoTbI: N3Y4YHUTb KOHCTPYKTHUBHBIC 3JICMCHTBLI U I'COMCTPUUCCKUC
napaMETpbl TOKAPHBIX PE3HOB, a4 TAKKC CITOCOOBI MX HN3MCPCHUA.

OCHOBHBIE IIOHATHUA
Cxema pesanus npu moueHuu

O0paboTka TOUEHHEM MPHU U3TOTOBJICHUM JIE€Taje MalluH, MEXaHU3MOB,
npuOOpPOB SABJISETCS CAMBIM PaCIpPOCTPAHEHHBIM, BHICOKOTIPOU3BOAUTEIBHBIM U
yHHUBEpCaJbHbIM MeToAOM. Cxema pe3aHus IpU TOYEHHH MpelyCMaTpUBAET
yJajeHue MOBEPXHOCTHOIO CJI0sl MaTepuaja 3ar0TOBKH C IIIyOuHOU pe3aHus t 3a
CYeT ee YCTaHOBKM Ha CTaHKE M BPAIICHHS CO CKOPOCTBIO pe3aHus V, a Takke
Onmarogapsi ocTymaTreIbHOMY JIBIKEHUIO pesna 1 ¢ momaueit S (puc. 1). [pu
ATOM pa3NMYal0T 00pabaThiBaeMyI0 TTOBEPXHOCTh 2, MOBEPXHOCTh PE3aHUs 3 U
00paboOTaHHYIO TOBEPXHOCTH 4.

b 4

Puc. 1. Cxema pe3aHusi 1 KOOpAUHATHBIE IIJIOCKOCTH IPU TOUYECHHUH.

[To HampaBieHHIO MOJa4YM pe3la pPa3InyaroT TOYCHHE C MPOJOJIBLHOM 1MOo-
nadeit Stip 1u1st 00pabOTKU HAPY>KHBIX M BHYTPEHHUX TTOBEPXHOCTEH, UMEIOIINX
dbopmy Ten BpalleHus, a TaK)Ke TOUCHHE ¢ TOTIePEeYHON mojgadyeit Sn mis oOpa-
OOTKH TJIOCKMX TOPIEBBIX MOBEPXHOCTEH 6 MO0 KaHABOK WM (hPaCOHHBIX IIO-
BEPXHOCTEM.



Koncmpykyus u knaccugpuxayus pe3yos.

Peseny 00BIYHO MPEACTABISIET CTEPXKEHb MPSMOYTOJIBHOTO WM KPYIJIOrO
CEUYEHHM S, KOTOPBIA COCTOUT U3 JIByX OCHOBHBIX YaCTEW: TOJIOBKH 6, SBJISIONICHCA
paboueil yacTbio pesila, U JCp’KaBKH S5, CIyKalllel Il 3aKperyieHus peslia B
pestenepxkarene (puc. 2).

Puc. 2. DnemMeHTbl KOHCTPYKLHUH pe3la.

['onoBka mMmeeT cienyromue padoure 3JIEMEHTHI: IMEPEAHIOI IMOBEpX-
HOCTh 3, IVIaBHYIO 3aJHIOI0 MMOBEPXHOCTh 7 W BCIIOMOTATEIbHYIO 3aHIOK0 IO-
BEPXHOCTh 1, IrIaBHYIO pEXyIIyl0 KPOMKY 4 M BCHOMOIATEJbHYIO PEXYIIYIO
KPOMKY 2, a TaK)Ke BEPIINHY &.

Ilepennsiss NOBEPXHOCTh BOCIPUHMMAET HArpy3Ky OT CXOIAIIEU IO HEU
CTPYXKH, TJIaBHAs 3aJIHASI MOBEPXHOCTh KOHTAKTUPYET C MOBEPXHOCTHIO pe3a-
HUs 3, BCIOMOraTeiabHasi 3aJHss1 MOBEPXHOCTh - ¢ 00pabOTaHHOM IMOBEPXHO-
cTeio 4 (puc.l).

[ToBbIlIEHNE MPOU3BOJUTENBHOCTH OOPAOOTKM JOCTUTAETCs yBEJIHYE-
HUEM 3HAYCHMI MapamMeTpoB pe3aHus: TayOuHsbl t, momayn S, ckopoctu V, 4TO
BBI3BIBAET BO3pPACTAHWE MEXAaHWYECKUX M TEIUIOBBIX HArpy30K Ha pabodyro
qyacTh pesra. UToOsl mpu 3TOM 00ecreunTh He0O0X0IUMOe KaueCcTBO 00paboTKU
U CTOMKOCTB pe3lia, AJIsl €ro U3roTOBJIEHUS IPUMEHSIOT MHCTPYMEHTAJIbHBIE Ma-
TE€pUabl C BBICOKOW TBEPIOCTBHIO, NMPOYHOCTBIO, TEIUIOCTOMKOCTBIO, M3HOCO-
CTOMKOCTBIO, KOTOpBbIE 00J1a/1al0T TaKKe€ 3HAUUTEIbHOW CTOUMOCTBIO.

[To criocoOy M3rOTOBIEHHS PE3LIbI Pa3EsIOTCA Ha 1eIbHbIE (pHUC. 2), CO-
craBHble 1 1 cOopHbIe 2,3 (puc. 3).

LlenpHble pe3lbl M3TOTOBISIOT M3 HWHCTPYMEHTAJIBHBIX HHU3KOJEIH-
poBanHbix ctanien 9XC, XBS5, XBI' ¢ HEBBICOKON TEMIOCTOMKOCTBIO U MPUME-
HSIOT B PEMOHTHOM M MEJKOCEPUITHOM MPOU3BOJCTBE MPH CKOPOCTAX PE3AHUS
70 25 M/MUH.



Puc.3. KoncTpykius pe3ios.

CocraBHble pe3lbl UMEIOT TOJIOBKY, U3TOTOBJIEHHYIO U3 MHCTPYMEHTAJIb-
HOM BBICOKOJIETUPOBAHHOM, ObICTpOpexyiier ctaim P9, P6M3, P6MS, PODS,
WHOT/IA - U3 UHCTPYMEHTAIBHOTO TBEPAOrO CILIABA, & AEPIKABKY - U3 KOHCTPYK-
[IMOHHOW WM WHCTPYMEHTAJILHON YTIEPOJAUCTON JMOO HHU3KOJIETUPOBAHHOM
ctanu. ['oioBKa U JepKaBKa TaKUX PE3IOB COCIUHSIIOTCS CBApKOM MO0 maniKoi
TakK, 4TO OO0IIasi CTOUMOCTh PE3II0B, OCTAETCSI HA HEBLICOKOM YPOBHE, a XOpOIIas
TEIJIOCTOMKOCTh MaTepHalia FOJIOBKM MO3BOJISIET UCIOJIb30BaTh UX B KPyHHOCE-
PUHHOM MPOU3BOJICTBE MPHU CKOPOCTAX pe3anus 10 100 M/mMuH.

COopHble pe3Ibl CHAOXKAIOTCS PEXKYIIeH TIaCTUHKOW 4 u3 OBICTPO-
pexXylIeil cTanu, TBEPAOro CIUlaBa, MUHEPATIOKEPAMUKHA WA PEXKYIIUM KpHUC-
TaVIOM anmasa Ju0o siap0opa. Takue peslbl U3rOTaBIMBAIOTCS W3 KOHCT-
PYKIIMOHHOW WM MHCTPYMEHTAJIBHOM CTalM, a PeXyIlas MIacTUHKA MO0 KpH-
CTaJU1 YJIEPKUBACTCS B CIICIIMATILHOM THE3/I€ TOJIOBKU pe3lia ¢ MOMOIIII0 MakKH,
MEXaHUYECKOTO KPETUICHHS WJIM 3a CUET CUJI Pe3aHuUsl.

TBEpabIe craBbl MPUMEHSIOT ISl U3TOTOBJICHUS PEXYIIUX TUIACTUH ITy-
TE€M MPECOBAHUS U CIIEKAHUsI CMECH MOPOILIKOB KoOanbTa U KapOuja Bojbppama
(BK2, BK3M, BK4 u np.) xap6unoB Boisppama u tutana (TS5K10, T15KG6,
T30K4 u np.), a Taxke kKapobumoB Boib(ppama, TutaHa u Tantana (TT7K12,
TT8K6 u nap.). [loBbIieHHas TEIIOCTOMKOCTh YKa3aHHBIX MaTepHUaIOB 00yCIIO-
BUJIa UX HUCIIOJb30BaHUE MJIA PE3LIOB B MAacCOBOM ITPOM3BOJICTBE JIETAJICH CO
ckopoctamu pezanus 10 1000 m/muH.

Munepanokepamuueckre matepuainsl Mapok T-48, [IM-332 mpeccyroTcs
700 OTJIMBAIOTCA U 3aTEM CIIEKAIOTCS B BHJIE PEXKYIIUX TUIACTUHOK M3 CMECH
nopomikoB Ha ocHoBe kopyHaa Al,Oz (TrepmokopyHa, MUKpoauT). Beicokas
TEIMJIOCTOMKOCTh MUHEPAJIOKEPAMUKHU TO3BOJIIET BECTU YHUCTOBYIO OOpabOTKY
neraned npu ckopocTsax g0 2000 m/MuH., obecrieurBasi 3HaYUTEILHOE BO3pac-



TaHWE MPOU3BOAUTEIILHOCTH.

AJIMa3HbI€ KpUCTAJUIbI, IPUPOJHBIC TUNIA A U cuHTeThueckue tumna AC,
BecoM 0 1 kap o0saar0T BBHICOKOW TBEPAOCTHIO U MajbiM KOd(DPHUIIMEHTOM
TpeHus. [IoaToMy OHM UCHIOJIB3YIOTCS ISl 00paOOTKU KaK BA3KHUX, TaK U CBEPX-
TBEpPJBIX MarepuajoB co ckopoctamu a0 3000 m/MuH. DTU MaTepuanbl He
JIOJKHBL COZIEpKaTh Keje3a, T. K. alnMa3 JIETKO BCTYMNAaeT ¢ HUM B XMMUYECKHUE
B3aMMO/ICHCTBUE, U TIPOLIECC PE3aHUS YXYAIIAETCS.

DOnp00op TMpeACTaBIsSET CUHTE3MPOBAHHBIN KyOWYEeCKWA HHUTpUI Oopa
(KHB) c o4eHb BBICOKOW TEMIOCTOMKOCTHIO. ITO MO3BOJSET MPUMEHATH €T0 B
BUJIC CPOCTKA KPUCTAJUIOB JJIsi 0OpabOTKHM 0C000 TBEPABIX MAaTEPUAIOB, B TOM
YHUCJIC M COJICPIKAIINX JKEJIe30, P CKOPOCTsIX 10 160 M/MuH.

[To HampaByieHUIO MMOJJaYM TOKAPHBIC PE3Ibl PA3ACISIIOTCS Ha MpaBble U
neBble (puc. 4). IlpaBbie pe3ipl IPUMEHSIIOTCS ISl TTOAa4M CIipaBa HaJeBo, Jie-
BbIC pe3Ilbl — JIJIS TOJauM cjeBa HampaBo. YToOBI onpeaeauTh TUIl peslia, cie-
JyeT CBEPXY MOJIOKUTH JIAJJOHb MPaBON PYKH, OOpaTHUB BBITSAHYTHIE MaJbIbl K
€ro BepiiumHe. Y mpaBoro peslia rjlaBHasi pexylas KpoMKa OKaKeTCsl pacroio-
YKEHHOU CO CTOPOHBI OOJIBIIOTO Majblla, Y JEBOrO pe3lla — ¢ APYrol CTOPOHBI
Ja/I0HU.

' 4
a) S d} Sensd U) =

Puc. 4. [1paBblii 1 JE€BBIN PE3IIHI. Puc. 5. ®opma u pacnonoxeHue
T'OJIOBKH PE3II0B.

[To ¢opme U pacnosiOKEHUIO TOJOBKU OTHOCHUTENIBHO JEPHKABKHU pa3Jiv-
4aloT TOKApHBIE Pe3Iibl MpsMbIE (pUC. 5, a), OTOTHYThIE (pUC. 5, 0) U OTTAHYThIE
(puc. 5, B).

[To BuaY BBITIOJTHSIEMOM pabOThl TOKAPHBIE PE3IIbI ACIISITCS HA IPOXOIHEIE,
NoApEe3HbIE, MPOPE3HBIC, OTPE3HBIE, PE3b0OBHIC, pacToUHbIC U DacoHHBIE.

[IpoxoaHbIEe IPSIMBIE pE3LIbl CIIYXKaT JJIsl TOUCHHS] 3ar0TOBOK C MPOJI0Jb-
HOHM MoJaveil mpu U3rOTOBIEHUU TIAJKMX U CTYNEHYAThIX BaJIOB (puUC. 9, a).
YHopHbIe NPOXOHBIE PE3LbI IPUMEHSIOTCA JJISl TPOJIOJABHOTO TOYEHHUS CTYIIEH-
YaThIX BaJOB ¢ 00paOOTKOM B KOHIIE MPOX0Ja TOPIIEBOM MOBEPXHOCTH (pHC. 6,
0). lllupokue (JTomaToyHbIC) PE3Ibl UCTOIB3YIOTCA IS MOMY4YeHUs 0cO00 Yu-
cToil moBepxHocTH (puc. 6, B). Takue pe3ipl MPUMEHSIOTCS U 1 00pabOTKH
KOHYCHBIX MOBEpXHOCTeH. OTOTHYThIE MPOXOJIHBIC PE3IbI MO3BOJISIOT 0€3 HX



NIEPECTaHOBKU MPOU3BOAUTH TOYCHHE C MPOJOIBHON TOAaUeii, a TaKXKe MOIpe3-
Ky TOpIla C ornepevHoi nojayei (puc. 6, r).

Puc. 6. [IpoxoaHbie pe3ibl

[ToapesHsbie pe3ipl IpeHa3HaYeHbl 1711 00pabOTKHA TOPLOBBIX MOBEPXHO-
CTEH C TIONEPEYHOI 1Mo1a4ueii U UIMEIOT OTOTHYTYIO TOJIOBKY (puc. 7).

19°
Puc. 7. llogpesnsie pe3ubl
Qﬂ L
i



VYron pacnosyokeHus IJIaBHOW pexylled KpOMKH IO3BOJIsIET HamboJsiee
OJIM3KO MOABECTU pe3el] K MOACPKUBAIOIIEMY 3aJHEMY LIEHTPY CTaHKa, yroi
BCIIOMOTATEJILHON PEXYIIEH KPOMKHA YMEHBIIAET €€ TpeHHE Mo 00paboTaHHOM
TOPLIOBOM MOBEpXHOCTH. [Ipope3Hbie U OTpe3HbIe pe3libl UCHOJB3YIOTCS B 3aro-
TOBKE KOJIBILIEBBIX KaHABOK (pHUC. 8, a) WK pa3pe3ku 3aroTOBKU Ha 4acTu (puc.
8, 0). 'o;oBKa Takux pe3lOB JAENACTCs OTTAHYTOM, PEXYyIIas KpOMKa OOBIYHO
UMEeT MIMPUHY OT 2 70 8 MM C 3aKpYyTJICHHBIMH WM 3aTOYCHHBIMH Ha (packy
BEPILIMHAMMU JJIs MIOBBIIICHHS] TPOYHOCTU KPOMKH.

I i 50
)

5
Sﬂ

Puc. 8. IIpope3Hoii a) u oTpe3HO 0) pe3is

BokoBbie KpOMKH pacnoioKeHbl o1 yriaoM 1 ... 2° 1 yMEeHbIIEHUS UX
TpeHUs! 10 0O0pabOTaHHBIM MOBEPXHOCTSM. [IpOYHOCTH TOJIOBKM MOKET OBITh
MOBBIIICHA 32 CUET YBEJIMYEHHUS €€ BHICOTHI.

Pe3b0oBbBIE pe3lbl chyXaT JJIs Hape3aHush HapY>KHOW WM BHYTPECHHEH
pe3bObl (puc. 9). @opMa JIMHUM UX PEXYIIUX KPOMOK COOTBETCTBYET MPOQPUITIO
Hape3aeMol pe3bObl, MPUYEM NMPHU HAPE3aHUU TPEYTOIbHBIX PE3b0 Yroil MEXy
KPOMKaMH TIpH BepinHe pesna aenaercs Ha 0°30° ... 1°30' mensbIie yria mpo-
¢ust pe3bObl, T.K. B MpOILECCEe PE3aHUs] MPOUCXOAUT
. o | HEKOTOpOii "pa3oupanue” IpopuIIs.

q Puc. 9. Pe3p60Boii pesen

_érg Pactounbie pe3lbl NPUMEHSIOTCS 111 00padOTKu
— MOBEPXHOCTU CKBO3HBIX (puc. 10, a) umu riuyxux (puc.
10, 0) otBepctHil. OHM €Nal0TCA OTOTHYTBIMU, IPUYEM
- y pE3UOB UIsl PACTOYKU IIIYXUX OTBEPCTUH HMEETCs
yroJi pacrojOKEHUs TJIABHOW peXyIled KPOMKH, MO3BOJSIOMIUNA MOABECTU €€
HauOosee OJM3KO K JHY OTBEPCTHS M IIPOU3BECTH €ro noiapesky. llepennss
4acTh JEP’KaBKM PACTOYHBIX PE3LOB, BXOJSIAs B OTBEPCTHE, UMEET KPYIJIOe
CEYEHHE, OCTaIbHAS YaCTh JIEPKABKH - KBaIPATHOE.




Puc. 10. Pactounsie pe3upbl.

dacoHHbIEe pe3lbl NMpeAHa3HAUYEHbI Ui 00pabOTKU ¢ MOIMEpeyHoi moja-
Yeil MOBEPXHOCTEH CII0KHOTO Mpo(uisi U UMEIOT COOTBETCTBYIHOIIYI0 Dopmy
pexyieit kpomku (puc. 11). IIpu 3TOM cpe3aeMblil Cioil UMEET 3HAYUTEIbHYIO
IIMPUHY, YTO YBEJIWYMBAECT CHJIbI PE3aHUS U TPEOYEeT OT Pe3l0B NOBBIIIEHHON
KECTKOCTU. DTO JOCTUTaaeacs MpUUIaHUEM TOJIOBKH peslia Kpyrioi (puc.l1, a)
i npuzmatudeckoit (puc. 11, 6) dbopmMbl U 3aKperuieHHEeM €€ B CHelualbHOM
JEP>KABKHU.

Puc. 11. ®aconHnbie pe3nupl.



T'eomempus pe3yoe.

['eomeTpudeckue mapamMeTpsl peslia BKIOYAIOT €ro rabapuTHbIE pa3Mephl,
a TaKKe YIJIbl, IOJ] KOTOPBIMU PACTOJIOKEHBI TIOBEPXHOCTH U PEKYIITUE KPOMKH
TOJIOBKH OTHOCUTEIIBHO JIPYT ApYyra WX OTHOCUTEIHHO KOOPAUHATHBIX TIJIOCKO-
CTCH.

KoopaunatHble MIOCKOCTH BBEACHBI KaK IMOBEPXHOCTH Hadaja OTCUETa
JUJI. U3MEPEHUSI TEOMETPUUECKUX MapaMeTpoB pe3nia. K HUM OTHOCSTCS OCHOB-
Hasl IJIOCKOCTh 7 M TUIOCKOCTh pe3anus 5 (puc. 1.).

OcHOBHasl IJIOCKOCTh MPHHSATA PACIIOIOKCHHOW HapaieIbHO HaIpaBiie-
HUSM TPOJIOJIBHON U MOIMEPEYHON MoJauu, U IS pe3lia C IpsIMOYTOJbHBIM Ce-
YEHUEM JIEPKABKU OCHOBHOM TIOCKOCTBIO CUMTAETCS €r0 HUXKHSSI ONOpHAas Io-
BEpXHOCTh. [JIOCKOCTh pe3aHus SABISETCS KacaTeJIbHOW K MOBEPXHOCTU PE3aHUs
3 ¥ IPOXOJIUT Yepe3 IIaBHYI0 PEXKYIIYI0 KPOMKY pe3lia.

["aGapuTHBIC pa3Mepsl MPEACTABIAIOT 00IIyto JmHy L, pesna, mmay | n
BBICOTY N €ro roJIOBKH, a TaKKe MIMPUHY U BeicoTy H ero nepskaBku (puc. 2).

Yrim pesua uzmepsitores B riazHoit NN u BcmomoratensHoit NjN; cexy-
X miockocTsax (puc. 12). ['maBHas cexyiasi mIOCKOCTh MPOBOJIUTCS TMEPIICH-
JTUKYJISIPHO MPOEKIUU TIaBHOM PEXYIEed KPOMKH HA OCHOBHYIO IIJIOCKOCTh Ye-
pe3 3alaHHYI0 TOYKY ATOM MNpoekiuu. BcrmomorarenbHash cekylias CeKyias
IJIOCKOCTh PAcMoJiaraeTcs MEPHEHIUKYIIPHO MPOEKIMU BCIIOMOTaTENbHOMN pe-
KYIIEl KPOMKH Ha OCHOBHYIO IIJIOCKOCTb, MPOXO/ISl YEPE3 ONPEACICHHYIO TOUKY
ATOM MPOEKIUH.

Puc. 12. ®aconHble pe3bl.

['naBHbIE yriabl u3mepstoTcs B ceueHn NN 1 BKIIFOYAOT NepeHU yroi



Y, 3aJIHMM yToJI 0, YroJl 3a0CTpeHus 3 ¥ yroJ pe3anus 0. 3HaueHue yrioB 3 u o
BBIYUCIISIOTCS C TIOMOIIBIO (hopMyT:

B=90¢°"-(y+a); 5=90°-y, 1)

YTOJ Y U UMEET HECKOJIBKO MEHBIIINE 3HAYCHHUS.

Bcenomorarensnbie  yriael uaMepsitores B cedeHun NijN; v Bkirouaer me-
pelHUN yroJl Yi, 3aAHUMA YroJl 03, @ TAKXKE yroJl 3a0CTPEHUs 1 U yroa pe3aHus
01, KOTOpBIE BBIYHUCISIOTCA C TOMOIIBIO 3aBUCUMOCTEH, COOTBETCTBYIOIIHMX
dopmymnam (1).

I' naBHBIN NEpEIHNAN YTOJI Y U3MEPSAETCS MEXKIAY NIEPEAHEN IOBEPXHOCTHIO
pesna (WM KacaTeabHOM K Hel) M IUIOCKOCTBIO, IPOXOAIIel Yepe3 TJIaBHYIO
PEXYILIYI0 KPOMKY MEPINEHAMKYJSIPHO IJIOCKOCTH pe3aHusd. BenwuuHa yrna vy
OKa3bIBaeT OOJIBIIOE BIMSHUE Ha CUJIBI PE3aHUs, KaueCTBO 0O0paOOTaHHOU IIO-
BEPXHOCTU U CTOMKOCTH pe3ia. OHa MOKET UMETh KakK MOJIOKUTEIbHOE 3Haye-
HUE, €CIM PEXyllas KpOMKa 3aHMMAET HAMBbBICHIEE MOJIOKEHUE Ha MepeaHe
noBepxHocTu (puc.12, 1), Tak U OTpULATENBHOE, €CIU PEeXyllas KpOMKa Haxo-
nuics B Husled yactu nepenneid nosepxuoctu ( puc 12, lll). C yBenuuenue
MOJIOKUTENbHBIX 3HAYEHUM yriia y o0sieryaercs pe3aHue MaTepualioB HEBBICO-
KO TBEpJOCTH, YIy4YIllIaeT KayecTBO 00pabOTaHHON MOBEPXHOCTH, HO CHUYKAET
IPOYHOCTh pexyIuero jie3sus. [losTomy mpu o6paboTke TBEpIbIX MaTepHalOB
CJIeyeT YMEHBIINUTD YIOJl Y BIUIOTh JO €r0 OTPULATENbHBIX 3HAYEHU I

OOBIYHO YTOJI Y TPUHUMAETCS PABHBIM 3HaUCHUSIM B Tipenenax ot -10° mo
+ 20° B 3aBUCUMOCTH OT TBEPJIOCTH 00padaThiBAEMOro MaTepHraiia u Buja oopa-
OOTKH.

['maBHBIN 3aTHAN yrOJI 00 UBMEPSIETCA MEXKY TIIABHOM 3aJHEW MMOBEPXHO-
CTBhIO pe3na (WM KacaTeabHON K HEl) M IIOCKOCThIO pe3anus. Ero BenuunHa B
3HAYUTEIBbHOMN CTENEHU ONpPEAENIAEeT CUIIbl PE3aHUsI, CTOMKOCTb Pe3La U 3aBUCUT
TaK)Ke OT npumeHsieMoil nojaayu. [Ipu o6paboTke BA3KUX MaTepUaoB CIEIYET
IpUMEHATH yBenmuueHHbIe 10 10° ... 12° 3HaueHus yria o s CHIKEHUS CUJI pe-
3anud. TBepjpie MaTepualibl TPeOYIOT yMEHbBIIEHUS yria o 10 6° ...8°, 9To mo3-
BOJIIET MTOBBICUTh CTOMKOCTD pe3lia U MPOYHOCTh pexylero jge3susa. O6pabdoTka
¢ 0OJBIIMMHU MOAaUYaMU 00YCIIaBIMBAET 3HAUNTENBHBIE CHIIBI PE3aHUs U JJis He-
00X0IMMOM CTOMKOCTH pe3lia TPEOYIOTCSl MaJlble 3HaYeHUs yTJa o .

['maBHBIN yroi 3a0cTpeHus 3 ¥ TJIABHBIN YroJl pe3aHust O CBSI3aHbI C yIJia-
MU Y ¥ 0 BBIIIE MPUBEICHHBIMU 3aBUCUMOCTAMHU (1), mosTOMY MX 3HA4YEHUS B
OCHOBHOM XapaKTEpPHU3YIOT COOTBETCTBYIOIIMMU OOpPa3oM CHJIbI Pe3aHHus, CTOM-
KOCTb pe3La U IPOYHOCTh PEKYILETO JIE3BUSL.

BcernioMmorartenbHbIi IEpeAHUNA YTOJl Y1 U3MEPSAETCS MEXIY MEepeaHel mo-
BEPXHOCTHIO pe3la (WM KacaTeIbHOW K HEl) U MIIOCKOCTBIO, TPOXOASIEH ye-
pe3 BCIOMOTATEIbHYIO PEXKYIIYI0O KPOMKY NEPHEHAUKYISPHO IUIOCKOCTH pe3a-
Husg. OH OKa3bIBAET NPUMEPHO TAKOE K€ BIMSIHUE HA MPOLIECC PE3aHMS, KAK U
TJIaBHBIN MEPEAHUM YTOJl Y M MOKET UMETh HECKOJIbKO MEHBIIINE 3HAYCHUS.
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BcnomorarenbHbIi 3aHAN YTOJI 01 U3MEPSIETCS MEXK/Y BCIIOMOTaTEIIbHOU
3aJiHEN MOBEPXHOCTHIO (MJIM KacaTeIbHOW K HEW) W IJIOCKOCTBIO, TPOXOASIICH
yepe3 BCIIOMOTATENBHYIO PEXYIIYIO KPOMKY NEpPHEHAUKYJISIPHO OCHOBHOM
miockoctd. OH 00YCIIOBIMBAET TPEHHUE BCIIOMOTATEILHON 3aHEN TOBEPXHOCTH
1o 00pabOTaHHOM MOBEPXHOCTH 3arOTOBKM U BIMSET Ha KaueCTBO 00OpaboTKa.
Ero BenmumnHa nenaercs 0OBIYHO B 2 Pa3a MEHBIIE TIIABHOTO 3a/IHETO YTJIa O.

VY1l pe3na B IiaHe U3MEPSIOTCS B OCHOBHOM MJIOCKOCTH W BKJIFOYAKOT
IJIaBHBIM YrOJI B IIAHE (), BCIIOMOTATENIbHBIN YIOJ B IUIAHE (1, U YTOJI IIPU BEP-
IIMHE €, KOTOPHIE CBA3aHBI MKy COOOM 3aBUCUMOCTBIO:

e=180-(¢+¢1) )

['maBHOM yroJj B IUIAaHE U3MEHSETCS MEXY POEKIIMEN TTIaBHOU PEXKYIIEH
KPOTKM Ha OCHOBHYIO IJIOCKOCTh U HampaieHueM nojayu. C yBelInueHueM yr-
Ja @ yXyJIIIaeTcss IepoXOoBAaTOCTh 00PaOOTaHHOM MOBEPXHOCTH, HO MOBBIIIAET-
Cs TOYHOCTb OOpa0OTKM 3a CYET YMEHBIIICHUSI CHJI PE3aHMs U BUOpaIlMU 3aro-
ToBKHU. [ToaTOMy mpu 00paboTKe )KECTKHX 3arO0TOBOK, KOTJa OTHOIICHUE JIJTHHBI
L, k quamerpy D 3aroroBku HeBenmko (L/D<5), mpumeHsroT mMaybie yribl @,
paBubie 10°...30°. Jlns 3arotoBOK cpemaHeit skectkoct mpu L/D=5...10 yroa ¢
nenaetcs paBHbiM 45°, mpu L/D=10...15.

TpeOyer npumunenue yria ¢ BennuuHoit 60°...75°. Ilpu oO6paboTke He-
KECTKUX JUIMHHBIX M TOHKHUX BAJOB CIEAyeT MPUHUMATH YIOJd ¢ PaBHBIM
80°...90°.

BcnomorarenbHblii yron B IUIAHE (7 H3MEPAETCS MEKIY IHPOEKIMEN
BCIIOMOTATENbHON PeXyIIell KPOMKHM Ha OCHOBHYIO TUIOCKOCTb M HalpaBJICHUEM
nojnaun. M3MeHeHue ero BEIMYMHBI BIMSAET HA Mpouecc 00pabOTKU MOAOOHO
U3MEHEHHIO yIJia (o, TOATOMY JUIsl JKECTKUX, 1[EJIECO00pa3HO UCIOJIb30BaTh YTO
@1, paBabIid 5°...10° a mpu 00pabOTKHU 3aroTOBOK MajioM KECTKOCTH ATOT YTroJ
caeayet yBenuuuthb 10 30°...45°,

VYT0J 1pu BepUIMHE B IJIAHE € U3MEPSIETCS MEXAY MPOSKUUIMH PEKYIINX
KPOMOK Ha OCHOBHYIO IIOCKOCThH JINOO BBIYMCIISIETCS] O BBIIIEITPUBEIECHHOM
dbopmyre (2), nus yIydIieHUs: MepoXoBATOCTH 00pabOTaHHON MOBEPXHOCTU H
MOBBILICHHUSI CTOMKOCTU pe3la pekylllee KPOMKH y BEPIIMHE COMPATAOTCs IO
paanyCcy WX Yaiie 1Mo NepexXOoaHON KPOMKU. YBETUUYCHUE paauyca WU JJIUHbI
nepexoaHo kpoMku ot 0,5 10 3,0 MM MOJOKUTENBHO CKa3bIBAETCS HA yKa3aH-
HBIX MMapaMeTpax, OJHAKO BMECTE C 3TUM BO3PACTAIOT CHJIbI PE3aHMs U BO3HUKA-
€T BUOpaIIHsl.

[ToaTOMY AJI TaKMX YCIIOBUM CIEAYyeT MPUMEHATh 0oJiee KECTKUN pe3er
C YBEJIMUEHHBIMH pa3MepaMH CEUCHUS IeP>KaBKH.

VYron HakJIOHA TJIaBHOU PEXYIIEH KPOMKH A PacroyiO’KeH MEXy TJIaB-
HOM pexyllel KpOMKOM U ee MPOEeKIMEel Ha OCHOBHYIO MIIOCKOCTh (puc. 13). On
U3MEPSETCS B INIOCKOCTH, MPOXOIAIICH Yepe3 IIaBHYI0 PEKYIIYI0 KPOMKY Tep-
NEHAUKYSIPHO OCHOBHOM TIIOCKOCTH. BenmuunHa yria A MOKeT OBITh MOJIOXKHU-
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TEJIbHOW, KOIJla BEPIIMHE Pe3la SBJISCTCS HU3LIECH TOYKOM PEXYIIEH KPOMKHU
(puc. 13, B), K OTpULIATEILHOM, €CJIM BEPIIIMHA - BbICIIAas KpOMKH (puc. 13, a).
VYron A BIMSET Ha HANpaBJIEHUE CXOJla CTPYKKH, KaueCTBO 00OpabOTaHHOU ITO-
BEPXHOCTH M CTOMKOCTH pe3na. [Ipu mooKuTenbHbIX 3HaYeHUX yria A 1o 15°
CTPY>KKa OTBOJUTCS B CTOPOHY 00pabOTaHHOM MOBEPXHOCTH U MOXKET YXY/IIIATh

€€ Ka4ucCCTBO.

ARy
\———

2 ) b
Puc. 13. Yron HakoHa IJIaBHOM PEXKYILEH KPOMKHU.

IIpoyHOCTH BEpUIMHBI U CTOMKOCTh pe3lia MOBBILIAKOTCS, XOTS CUJIbI pe3a-
HUS ¥ BUOpanus Bo3pacTaroT. [103TOMy MONOKUTENBHBIE YIIIbl A IPUMEHSETCS
JUTsl YepHOBOM 00paOOTKHM 3arOTOBOK, 00JIaIat0IIMX BBICOKOM *KECTKOCThIO. OT-
pULaTeNbHbIC 3HaUEHUs yria A 10 15° 00yclIoBIMBaIOT HAIIPABIICHUE CTPYKKH K
o0OpabaThIBaeMOl MOBEPXHOCTH, a TAKUE CHIDKAIOT BUOPAITUIO, BCIICJICTBUE YETO
TaKHUe yTJIbl PEKOMEHIYIOTCS JJIsi YUCTOBOM 00pabOTKH JIMOO MPH HEIOCTATOU-
HOM KECTKOCTH 3arOTOBKH.

TEXHUKA S9KCIIEPUMEHTA.

OrnpeneneHrne KOHCTPYKTUBHBIX 2JIEMEHTOB PE3IIOB.

B kauecTBe n3ydaeMbIx 00pa3li0B UCIIOIB3YIOTCS MPOXOAHOM, TOAPE3HOM
U TIpOope3HOM pe3iipl (M0 yKa3aHUIo pernoaaBaTens).

BusyanbHbIM OCMOTPOM TOJIOBKH U JIEPYKABKU OMIPEACIISIIOTCS CIIOCO0 M3-
TOTOBJICHUSI PE3LIE, PACIIOIOKEHUS TIIaBHOM PEXKyLIEd KPOMKHA M HAIlpPaBIICHUE
noaauu, popMa M pacmoioKEHNE TOJOBKH, a TAKXKe KJlacc pesla Mo ero TexXHo-
JIOTUYECKOMY Ha3HAUYECHUIO.

Oomras amuHa pesna L, amunHa | 1 BeicoTa h ero ronoBku, a Taxke mmpu-
Ha B u BeicoTa H nepxkaBku U3MEPSIIOTCS MITAHTCHIIMPKYJIEM C HOTPEUIHOCTHIO
0,1 MM 60 MeTaTMYECKON JTUHEWKOM ¢ morpentHocThio 0,5 MM (puc.2).

N3mepeHne reoMeTpuyecKkux mapaMeTpoB pe3noB. [ 1aBHbIE U BCIIOMOra-
TEJIbHBIE YTJIbl B CEKYIIMX MIOCKOCTSIX, a4 TAKXKE YrOJl HAaKJIOHA IJaBHOW pexy-
el KPOMKH U3MEPSAIOTCS MPU MOMOIIM HACTOJIbHOTO yriomepa MU3 ¢ mo-
rpemrHOCTEIO 0,5° (puc. 14).
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Puc.14. Cxema uzmepenuii ¢ nomoiibto yriomepa MIN3.

Yrinomep MU3 umeer omopuyro 1wiuty 1, cToiiky 3 W mepenBUKHOM
KPOHIITENH 2 €O IKaJIoW. Ha KpOHIITEiHE IapHUPHO YCTAaHOBJIEHA MOBO-
pOTHasi U3MEpUTENbHAs TUIACTUHA 4 C IBYMsI pa0OYMMHU JIATKAMU U YKa3aTEJIEM.

JUist u3MepeHusi TJIaBHBIX YIJIOB Y W 0O CIEAYyeT OCIaOUTh KperJieHue
KPOHILUTENHA, a TAKXXE IUIACTUHBI M YCTAaHOBUTH pE3€ll 5 ONOPHOM IOBEpX-
HOCTBIO Ha TUIMTY TaK, 4TOOBI TJIABHAs PEXYyIas KpoMKa ObLa TEepreHIu-
KyJIIpHA TIJIOCKOCTH W3MEPUTENIBHOM IJIACTUHBI. 3aTeM [Ji U3MEpPEHUs yria
HEO0OXOMMMO JTOOWTHCS TIOJIHOTO TMpHUJIeTaHusl paboveil TMOBEPXHOCTH BEPXHEH
JIANIKWA U TIEpEeAHEN MOBEPXHOCTHU pe3la MyTeEM MOBOPOTAa U3MEPUTEIBHOU IIjia-
CTHUHBI U NIEPEMEIICHUSI KPOHIITENHA HA CTOMKE. B TakOM IMOJI0KEHUU U3MEPU-
TEJIbHYIO TUIACTUHY M KPOHIUTENH CIEIYET 3aKPENUTh, IIOCIIE YErO ¢ IMTOMOIIBIO
yKazaTels ONpeJeinTh MO IIKaje BeIWYuHy yria Y. YToObl U3MepuTh yroi o,
HaJI0 TaKMM e 00pa3oM 00ecCTIeUnTh MOJTHOE MpHIeraHue padoyeil MmoBepxHO-
CTH HWKHEH JIAKM K TJIABHOM 3aJHEW MOBEPXHOCTH pe3lla M 3aT€M MO IIKaje
OTPE/ICNIUTh BEIUYUHY yIJ1a o (Ha puc. 14 moka3aHO MyHKTUPOM).

Jiist u3MepeHusi BCOMOTaTeNIbHbIX YIJIOB Y M 0y HEOOXOAMMO YCTaHOBUTH
pe3ell Tak, 4ToObl BCIIOMOTaTeNbHaAs PEeKyIlas KpoMKa Oblia IEepHeHAUKYJIIsIpHa
IJIOCKOCTH U3MEpUTENbHOM macTuHbl. [locie 3Toro Tak e, kak ObUIO YKa3aHO
BBILIE, CIIEAYET ONPEACIUTD BEIMYNHBI YTJIOB Y1 U 0.

YtoOBl M3MEPUTH YTOJl HAKJIOHA TIIaBKOW PEXYIIed KPOMKH Y, HaJI0 yCTa-
HOBHUTbH Pe3el] CBOEH BEPIIMHON B Yroj, 00pa30BaHHBIN CONMPsSKEHHEM pabounx
ITIOBEPXHOCTEN JIAMIOK MU3MEPUTEIIBHOM IIJIACTHHBI, 3aTEM COBMECTHUTH TJIABHYIO
PEXYITYI0 KPOMKY ¢ paboueii MOBEPXHOCThIO BEPXHEH JIAMKHU U TI0 IITKaJIE Ompe-
JIEJIATh BEJIMYMHY yIJja v.

['maBHBIM W BCIIOMOTATENIbHBIN YTJIBl B IJIAHE U3MEPSIOTCA YHHUBEPCAJIb-
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HBIM YTJIOMEPOM C MOTPeIHOCThI0 5 (puc. 15).

Puc. 15. Cxema u3MepeHuii ¢ MOMOILbIO YHUBEPCAILHOTO YIJIOMEpA.

YHuBepCcaIbHBIN YIIIOMEpP COCTOUT U3 MOJIYKPYTJIOTrO AUCKa 4 ¢ TyroBOu
IIKAJION ¥ HEMOJIBUKHOM M3MEpUTENbHOW JTUHENKOM 3. B 11eHTpe nucka Ha ocu
3aKpernJieHa MOBOPOTHAs U3MepUTENbHAs JIMHEWKa 1, umeroias yka3aTeib B BU-
Jile KOHyca 6 W CTONOpHBIA BUHT 5. IIpyn m3mMepeHnn Ha3BaHHBIX YIJIOB HEBO3-
MOYHO HCHOJIb30BATh JJIsI OTCYETA HANIPABJIEHUE MOAA4YH, BMECTO KOTOPOTO HC-
MOJIb3yeTCsl OOKOBasi TIOBEPXHOCTh pe3lia 2, pacmnojioxkeHHas oA yrioMm 90° k
HaIIPaBJICHUIO NPOI0IbHOM nojgayu. [loaToMy HyneBoe MOJNOKEHHE HOHUYCA Ha
1IKaJIe yrJIOMeEpa COOTBETCTBYET yriry 90° Mexy ero u3aMepuTeIbHbIMU JINHEN-
KaMH.

JIyist u3MepeHust TJIaBHOTO YIJIa B IUIaHE () HEOOXOJIUMO OCIA0UTh CTO-
MOPHBIN BUHT W MPWIOKUTH HEMOJIBIKHYIO JIMHEUKY yriiomMepa K OOKOBOM IO-
BEPXHOCTH pe3lla CO CTOPOHBI IIaBHOW PEXKyIIEH KPOMKHU. 3aTeM HaJo0 MOBEp-
HYTbh TNOJBWKHYIO JMHEUKY 10 €€ MOJIHOTO IPUJIETaHUsl K TJIABHOW PEXKYILEU
KPOMKE, 3aKPENNUTh B TAKOM I10JIO)KEHUU CTOIIOPHBIM BUHTOM U C IIOMOILBIO HO-
HUYCA MO IIKAJIE ONPEIEIIUTh BEJIUUUHY yTiIa .

YtoObl U3MEpPUTHh BCIIOMOraTeIbHBIM yroyi B IJIaHE @; , CIEAYET MPUIIO-
KUTh HEMOABUKHYIO JIMHEHKY yrioMepa K O0KOBOI MOBEPXHOCTH pe3lia co CTO-
POHBI BCIIOMOTaTEeIbHON PEXYIIEH KPOMKHA M 3aTeM, KaK ObLJIO YKa3aHO BBIIIIE,
ONPENCIIUTH BEIUUUHY YyIJIa Q.
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HOPAAOK BBIITOJIHEHUSA PABOTDBI
Hncmpymenm u npunaonexrcHocmu

Pe3upl npoxoaHou, NOape3HOM, TPOPE3HOM.

HITaHreHIUPKYIb C TOTPEIIHOCThIO n3MepeHus 0,1 mm.
Merannuyeckas JMHENRKa C HOrPEITHOCThIO0 u3Mepenus 0,5 MM
Yrinomep MU3 ¢ norpemHocTsio u3mepenus 0,5°.

YrinoMep yHUBEPCAIIbHBIN C IOTPEIIHOCTHIO U3MEPEHHUS .

3aoanue 1. Onpedenerue KOHCMPYKMUBHBIX NAPAMEMPOE PE3YO08.

[1oaroToOBUTH K U3yYEHUIO MTPOXOAHOM, MOAPE3ZHON, TPOPE3HOMN PE3LIBI
(Mo yka3zaHMIO TIpernogaBaTesis).

N3yunTh U ONPEAEIUTh TUIIOBBIE NPU3HAKK U KOHCTPYKTHUBHBIE Mapa-
METpPbI PE3LOB: CIOCOO M3rOTOBIECHHUS W MaTepual pexylleld 4dacTu
TOJIOBKM, HAINpaBleHUs MoAauu, (popMy M pacroOkKEHUE TOJOBKH,
BUJ{

oOpabaTeiBaeMOl TOBEPXHOCTHU, TEXHOJOTUYECKHUI Ki1acc pe3ua.
3anucaTh B IPOTOKOJI ITOJIYYEHHBIE XaPAKTEPUCTUKN KOHCTPYKTHUBHBIX
[1apaMeTpOB PE3L0B.

3aoanue 2. UzmepeHnue ceomempuyeckux napamempos pe3ya.

M3meputs rabaputheie pasmepnl L,B,H pe3nos, a takxke pazmepsl
t u h ronoBkwu.

N3mepuTsh Ii1aBHbIE YIUIBI Y U O, , BBIYUCIUTH 3HAYEHHUE YIJIOB 3 ¥ O 1O
dopmye (1).

N3meputh BCOMOrarenbHbIE YIVIBI Y1 U 0O, BBIYMCIWTH 3HAYCHHE
BCIIOMOTaTeJIbHOrO yria P .

W3MepuTh yroi HaKkJIOHa IJIaBHOU PEXyIEed KPOMKH A .

WN3mepuTh yrimbl B IJIaHE @ W (g, BBIYHACINATH 3HAYEHUE YIJIA
npu BepurHe € 1o Gopmyiie (2).

N3mepeHne KaxIOro TEOMETPUYECKOIO mapaMerpa NpPOU3BECTH
OTJEJIbHO Ha TpeX Pa3JIMYHBIX ydacTKax pesla, 00paboTaTh pe3ylibTa-
Thl U3MEPEHHUM M 3aIlUCaThb B KapTy MU3MEPEHUM HMX OKOHYATEIIbHBIC
3HAYCHHUS.
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Tabmura 1.
[TpoToko: onpeaeieHnsl KOHCTPYKTUBHBIX TTapaMETPOB PE3IIOB.

OnpenenseMblii mapameTp

HaunmenoBanue XapaKTepUCTHUKA

Crioco0 U3roToBIEHUSI

Marepuan pexyuieun
4acTH

HaHpaBJICHI/IC Ioga4uu

dopma rojaoBKu

Bun oGpabateiBaemoit
MOBEPXHOCTH

TexHoMornueckmuin
KJ1acc pesia

OBPABOTKA PE3YJIbTATOB 3KCIIEPUMEHTA.

Pesynprarel u3MepeHui OTIMYAKOTCS OT UCTUHHBIX 3HAYCHUM U3-3a IO-
IPEIIHOCTEN, CBA3aHHBIX C OTPAHMYEHHOW TOYHOCTBIO CPEIACTB U3MEpPECHUM.
Haubonee 61M3KMM K UCTUHHOMY 3HAUEHUIO SIBIISIETCS CpeAHEe apudpMmeTHue-
CKO€ 3HayeHue X COBOKYIHOCTH PE3YJIbTATOB OTAEIBHBIX H3MEPEHUI:

X=1.3x 3)
nia

[ToxcraBuB B popmyiy (3) BMecTo Xi pe3ysIbTaThl OTISIBHBIX H3MEPEHUH
KQKJI0OT0 TEOMETPUYECKOTO NapaMeTpa U BMECTO N YHUCIO U3MEPEHUN KaKIO0ro
napameTpa, paBHOE 3, MOJYyYHUM CpelHEee apU(PMETHUYECKOE 3HAUCHHE KaXKIO0Tro
r€OMETPUYECKOr0 MapameTpa pe3la, KOTOPOE 3alKiChIBAETCA B KAPTY U3MEPEHUI
KaK OKOHYATEJIbHBIM pe3ynbTar.

TaoOnuma. 2.
Kapra n3mepenuii reoMeTpuyeCcKUX napamMeTpoB PE3LIOB

KoHTponupyemslii napameTp

O6o3Hauenue | IlpenenvHble N3mepeHHbIe 3HaYeHUs

[Tpoxoanou peseny | [loapesnoii pesen | [IpopesHoni pesen

3HA4YECHUS [Ipoxomnon | Ilogpesnon IIPOPE3HON
pesen pesen pesen

MM

MM

MM

MM

MM

-10°...+20°

QR |zT|—|T|wm|r

6°...12°
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p 90-(y + 0)°
5 90- °

" 80, +159
oy 3°...60°

A -15°,..+15°
P 90-(y1tou)°
o 100...90°
o1 50,450

€ 180-(¢+¢1)°

COILEP KAHUE N OPOPMJUIEHUE OTYETA O PABOTE

[TuceMeHHBIN OTYET O pabOTe AOJKEH COACPKATH CICAYIOIINE MyHKTHI:

1.
2.
3.

4.

o1

=

w

HasBanue paGoThI.

[lens paboTHI.

OCHOBHBIC TOHSTUS O KOHCTPYKIIMH, KJIacCU(PUKAIMU U TEOMET-
pHUHU PedIIoB.

Cxema yrJoB pe3ia.

[IpoToko onpeeaeHrss KOHCTPYKTUBHBIX MTapaMeTPOB PE3IIOB.

Kapra nsmepenuit reoMeTpruueCcKuX napaMeTpoB pe3LOB.

BOIIPOCHI 151 CAMOITPOBEPKH

Kakue napameTpsl XapakTepu3ylOT KOHCTPYKIUIO pe3na?

Ha xakue kiacchl pas3fensiioT pe3lbl MO0 UX TEXHOJOTHYECKOMY
Ha3HAYEHUIO?

YTO OTKOCUTCS K TEOMETPUIECKUM TTapaMeTpam pesiia?

Kakne mapameTpbl pe3la OKa3bIBaIOT HaWOOIbIIEe BIHUSHHUE Ha
KauecTBO 00pabOTKHU U3/ENHI, a TAKIKE HA €r0 CTOMKOCTh?
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