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NMPEAWCNOBHE

B OCHOBHBIX HAMPABJCHHAX 3KOHOMHUYECKOTO H COLHAJNBHOIO Pa3BHs
tus CCCP na 1981—1985 rr. u ua mnepuox xmo 1990 r., NPHHATHIX
XXVI cwesgom KIICC, npenycmoTpeno yBeJHUYeHHE NMPOUSBOACTBA MPO-
MEILVIEHHOR npoaykuun Ha 26—28 %, B TOM YHCJ/Ie NPOAYKIHE MAaIlHHQO
CTPOeHHS H MeTa/sio06paboTKH He MeHee yeM B 1,4 pasa. '

Baxnyo posib B NOBBHINEHHM 2(()EKTHBHOCTH NPOH3BOACTBA H Ka-.
yecTBa HM3JeNHH B MALIHMHOCTDOEHHH HFPAeT METAJJIOPEKYUIHH HHCTPY«
MeHT. 3HaunTeJbHOE BO3pacTaHue TOYHOCTH 06PAaGOTKH B MAMIHHOCTPOE:
HHH W LIAPOKas aBTOMATH3alHH TEXHOJOTHYECKUX IIPOIECCOB PEe3KO I0-
BHICH/IH TPeOOBAHHA K KayecTBY H CTOHKOCTH PEXYIIEro HHCTPYMEE 4,

Ha' MallMHOCTPOHTENbHBIX 3aBOJAX PACTET MAapK 3aTOYHBIX CTAHKOB;
NPLUMYIIECTBEHHO TI0JNyaBTOMAaTOB, YBENHUHBACTCS HOMEHKIATypa HH=

_CTPyMeHTa, 3aTAaUHBAaeMOrO LEHTPAJH3OBAHHO. YCKOpeHHOe pasBHTHE 'H
HOBHX CNOCOGOB 3aTOYKH NO3BOJIHJO C03]aTh BHICOK03(D(peK-~
zatoyHoe 00Opy/AOBaHHe, B TOM WUHCJIE C YHCJIOBBIM . MPOrpam- -
___'MpaBJeHHeM.
B KHHTE T1aBbl I, IT u IX co,aep}xaT CBEILEHHH 9, pexcymem uHCpru

o
s

"’__ 5 cpe,u.cmax H METOJIEX KOHTPOJIH pe}Kymero HHCTpYMEHTa HOCJI& i

»@amqm IJ1aBbl III——VIII cofepxKaT cBefienust 06 06OpyAOBAHUE K 32~ .

"POYKEe OCHOBHBLIX BH/IOB pemymero HHCTPYMEHTA. ;
Kunra paccudraHa Ha YyalIMXCHi TeXHHYECKHX YUYHJIHIE H Momér.

T UIYTEHCINOMB30BAHA 3aTOYHHKAMH, pAGOTAIOWMMH HA NPOUSBOACTBE.

Asrop.



TJIABA 1. OCHOBHBIE CBEILEHHUSA O PEXYILEM
HHCTPYMEHTE W EFO 3ATOYKE

1. KOHCTpYKUMS PeiKylero HHCTpyMeNTa

Pesanue MeTannop— o6paboTka METANIOB CHATHEM CTPYH-
K¥ 478 NPHA2HHSA H3AENHIO 3alaHHbIX GOPMEl, PasMepoOB, TCUHOCTH ¥ Ka-
YeCTBA NOBEPXHOCTH. Pesapne. METANIOB OCYIIECTBAAIOT Ha METALACPE-
JKYWHX CTaHKax ¢ NOMOWIBIO METaJNIOPEKYILero HHCTpymenTta, I[lo mepe
U3HOCA peXYIlas CNOCOOHOCTL MHCTPYMEHTA YXYAIIAeTcs, NOSTOMY €rc
- HeGOXONHMO NEPHOMMYCCKH 3aTaukBaTh. DoJjblioe pasHoGGpasye pexy-

IWHX HHCTPYMenToB o0bAcCHseTCa pasinHuueM o6pabaThBaeMLIX MaTepHa- -

JIOB, (opm u pasmepor obOpabaTHBaeMblX JeTasiel, KOHCTPYKLIHH CTaHs
KOB, 4 TaKXe XapaKkTepoM INpPOH3BOACTBA (eAMHHUHOE, CepuiiHoe, Mac-
csoe),

Pexyunii BHCTPYMEHT M cxema ero paborb:
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®peza uepssunaa 3y6o-  Meraux
peznan T '
' ys

JTo60ft peXyliMii HHCTPYMEHT COCTOMT M3 paboueh

(coenunuTesbroM) vacreir (puc. 1). PaGouas uacTs MHCTPyMEHTa pasje-. '

JSETCA HA PEXYIIYI0 H XannGpyoILyio HacTH.

u saumaMEol

- i

Pexymas uacTh CIyXHT AJd CPe3aHHA MaTepHana B3aroTOBKH
NpeABAPHTEBHONO (OPMHDOBAHMSA 33/aHHOH MOBEPXHOCTH NeTANH H'

~r  Z-QAHOLO MJIH HECKOJLKHMX PeXYHUX 3y0Obes.

mﬂﬂi‘"““g ‘ . - Pafgyan - -
o vacmy  Koemafue,
Pewyuas Kamidpymiuag
CAOMOZA- YaCT yacmy )
HIEAbHAR v
PERYUIR Nepednasn TR
Bepusie [rabuaw  Hoems 0
PESY ,o \ S00HAR nafeprnacims |
%Z”’;ZZ%M L1 [nabnas pexyu,an Kponka
. | [ / w ’ !
podepxaocmy - ‘ S
S 2} XbocmoBur | Wedka  Pexgusan 4aoms; o
Janka  * » ) 4
oA ,
- \‘ \\: i . :

Palipuan vacms - |
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Pric. V. QcuoOBHbie YaCTH HHCTPYMEHTOB:
T g eepesii; 6 — CBeDAA, & - METYHKE




~ Kagu6pylomas yacTb HHCTDYMEHTAa HEOOXOLHMA JJS OKOR-
YaTenbHoro Gopmuposanns o6paboTaHHON NOBEPXHOCTH, BOCHOJHEBNAA
pexylieli YacTH IPY NEpeToukax, a B psje CaAyuaeB — sl HalpaBJaenus
HHCTpyMenTa npH paboTe. Hexoroprnle uHCTpyMeHTH (pesudl, ¢pesw
H JIp.) HE HMEIOT Kanubpyromel vacTu. '
S3akMMHAaf 4acThb CAYXKHT IS 3aKpeiNeHHs HHCTPYMEHTA Ha
CTanke H nepefayd MOLIHOCTH CTaHKAa Ha pafouyio YacTh HHCTPYMENTA.
3y6 uncTpymenra (pHC. 2) HMeeT KIHHOBHAHYIO (OpMYy B
pesynbTaTe nepeceuenus I0 pexyiied KpPOMKe mepeineil M 3ajHeil Ho-
BEPXHOCTEI, ‘ ’

Puc. 2. Pexyuias yacTh HHCTPYMeHTA:

@ — CTPOraJbHOro pesla, 6 — TOKapHOTO pesla, 8 — NHAHHAPIYecKoH dpesu, & —
cBepaa; 1 — nepefuns 110BEPXHOCTb, 2 -—— 3aJH5s] NOBEPXHOCTh; U — CKOPOCTL pe3a<
HHA, §— Nojada, {— rayO0uua pesadus, s — €acToTa BpauleBus .

Ilepeanas mMoBepXHOCTb—NOBEPXHOCTh HHCTPYMCHTA, TIC
KOTOPO# CXOAHT CTPYIKKA. .

' 3axHAag TMOBEePXHOCTDL— NOBEPXHOCTh HHCTPYMEHT:
meHHas ¥ o06paboraunoil NOBepXHOCTH.

TMonoxenne nepepueii 1 sagnefl nosepxHocTedl onpeaegaseTcs nepei-
HUM Y M sapnim o yraamu. C yBeJHUEHHeM TepeHero yria objeriatt-
Cs1 IPOLECC CPe3aHHs CIHMAeMOro CJios, a C YBCJIHUCHHEM 3aJHerc. yraa
CHIDKAeTCsl TPeHHe M H3HOC no sanuelr nosepxpoctd. OnHaro BO3pacra-
HWE YIVIOB Y H @ OCJabJseT PeXyUYIo KPOMKY H YXYIIIAET TeIN00TBCHK.
Iosromy nepeanuii ¥ sajguuil yrisl BHIOGHPAIOT B 3aBHCHMOCTH OT ofpa-
6a'TbmaeMor0 mMarTepraja, Buga HHECcTpyMenra (raba, 1),

1. Bnifop yraioB pexyiinx HHCTPYMEHTOB

Mepennuil Yrofi HHCTPY~
MEHTa_, _f‘pi\ﬂ
OGpaGaTbiBacMblil MaTepHadn P
GHiCTpOpe- | TBepAOCHIIaB«
JKYILero HOTro
ANOMuHEEBRIE W MarHHEBLIe CIJIABLI 20—30 . 5—10
Crass msrkas . ‘ _ 15—20 -+5
CraJyb cpellneill TBEPAOCTH 10—15 +5
Crans TBEpAas 0—10 | —5= —10
Yyryn cpeanefi TBepaocTH 5=10 " 5—10
- Uyryu tnepabii ; 0—5 0—5.



© Bagawii yros
HHCTpY MeHT B HHCTPYMEHTA,

. ’ rpag - -
e e 6—15
e e e w e 8—18
e v e e e . 12—15

Peaust . .. . . . . .
Csepana, 3eHKepH ,
- ®pe3pl TOPUOBEE ,

®pespl KOHUEBBHIE . . . ., . . . ., 8—15
@pespl OTpEsHBIE , . ., . . . . . 2030
ITUABI ZMCKOBBIE » » =« v 4 + + & . 5—15
TIDOTAKKH . . & v & o & 4+ o« & . 2—4

Henpementoe ycioBue xopomeil paGoTsl pexyEero HHCTPYMEHTA —
fecnpenaTCTBeHHEI OTBON, CTPYXKH OT DeYIIEH KPOMKH U JOCTATO4-
HOE NPOCTPAHCTBO I PA3MEIUEHHA CTPYXKH (pHe. 3). Eeam crpyxka
P HeJOCTaTOUHOM ofbeMe KaHABOK CIPECCyercs, 5TO HPHBEXET K IO~
aJomke .3y6a uHCcTpyMenTa. Ilpum 3atouke mporaxex, mua, ¢pes, meTuH-

KOB /O4eHb BAXKHO He-/IOMYCKATL YMeHBUICHHS NPOCTPAHCTBA AJA pasme-
IHEeHHs CTPYHKKH.

Puc. 3. PasMeneline CTPYKKH:

PLITOM DpoCTpaHCTBE 6 — B KaHaNaX ANl OTBORA CTDYKKH 8- B 32+
KDbITOM TNPOCTPANCTBe

Puc. 4. Buner n3HOCa W CXEMB! 3aTOYKH pe3iioB:
d= HO 3sajHeld AloBepXHOCTH, O — Mo NepelHedt u sgnﬂeﬁ MTOBEPXHOCTAM:
& — no nepefHeidl NOBePXHOCTH; ﬁa — H3HOC [0 3ajiHell HOBEPXHOCTH, h,_m'v.a

H3HOC Do IeperHed NoBepXHoCcTH (rayGuHa. “MyHKH), B == WUDHHA JTYHKH,
L — BendYHHA HORYCTHMOLO : CTAYHBAHHR



B npouecce paGoTm pexymue uu-
CTPYMEHTH H3HAIUMBAIOTCH HO KOHTEKT-
HbIM IJIOMdJKaM Ha mepeineil w sai-
Hell nosepxHocrax (puc. 4). B pesyin-
TaTe 06padoBaund TJAOWAKOK H3HGCA
HaGII0AAIOTCA PAPYINCHUA HHCTpPyMeH-
Ta B BHJE MECTHOIG BHEpAIIHBAHUA pe-
G . P JKymed KpoMkd. Bennunna manoca A
¢ 20 40 60 TOTmMuN 1o mepe paloTbl T HHCTPYMEHTA He-
- . npephBHO yBeauumBaercs (puc. 5). Bo

Puc. B. Tlponece napacramus H30eKauue BHKpaWiHBaHus pexyuled
H3H0Ca peXyleEro HHCTpy- KPOMEH M/ HONOMKH HHCTPYMEHTA €ro
MenTa: HYXKHO TeperayrBaTth B nepm}l HOp~

04 — navaneueil, AB — Hopmanps MAJNBROTO H3HOCA,
netll, BC — yCKopPeHHLi} Benuunnsl H3HOCZ TO 33;1nw WM
nepelnefl NCBEPXHOCTH HHCTPYMEHTA,
momercmynomne KPHTEPUIO ONTHMAJbHOTO H3HGCA, 3aBHCHT OT KOH-
CTPYKUHE H Pa3MepoB I{HCprMeHT& o6p36a'rbmaeMom Marepnana, pe-

#uma o6paboTKy H APYTHX YCJIOBUH.

34'{"0111{8 3}}6& HICTPYMEHTa 3aKJ/AIouaeTcs B CBATHH ¢ HEro <aon
Me€Taa, H3HOIDEHHOroC B Npolecce pesanus.

2. HncTpyMeHTaNBHbIE MATEPHANBI

HrcrpymenTanssupie MaTepHassl JOKHL 06A81aTh: T B € PACGCTE IO
B HPOYHCCTHIO, KOTOPHE AQMKHE GHITE SHAYMTEAbHO BRI,
y ofpalaTsiBaemMoro MartephaJsia, HHaye IPOUECC pPe3aHHs oy
BOSMOMEH; TENMOCTOHKOCTBI0 (KPaCHOCTOHKOCTBIO)} — COXp-
eM TBEPAOCTH DEKYLIEH UACTH IPH €e Harpese B npouecce pesants
HOCOCTORKOCT b X0 — CIIOCOOHOCTHIO PeKYULEH UaCTH CONPOTHBY
HCTHDAHHIO B Iipoilecce pesau;m obpadaTnBaEM 0 CTLICT
MOSKHOCTHIO 06(‘1&60 TKH HHCTPYMEHTAaJbHOro mare puadaa 1']]}011(.’ . M3~
FOTUBJIEHHS PEKYHIETO HHCTDpYMEHTA. v

Has M3rOTOBMEHHA PEXYIIHX Yactell HMHCTPYMEHTa NPHMEHSIOT HH-
CTPYMEHTa/IbHEIE CTanH (YTJIePOIMCTHe, JeripoBaHHbie H GLICTPOPERY-
MHe), METaNTOKePaMHYCCKHE TBEpAbe CIJIaBhl, MHHEDAJOKEPaMHUIECK e
MarepHaJdbl, CBEPXT EPJikiC MaTepHaJdbl Ha OCHOBE aJMaza HJIH Ky@E!'&GC-
KOTO HUTPHAA Gop-- )

Yraoepoxucernie craau (radn 2) Yioa, VIIA, VI2A ue-
HCAb3YIOT JJ/A M3TOTOBJEHHA PYYHBIX H MALINHHLIX HHCTPYMEHTOB, RpH-
MEHACMDbIX U8 4/6 ya00TKH MSTKHX ME€Ta/JJI0B ¢ HU3IKUMH CKOPOCTAMHU
Pe3amnd, TaK KaK TeNROoCTOMKOCTh Hx okoso 200 °C. UmcTpymenTth i3
JIIEPCIACTEIX HHCTDYMERTAJBHBX CTadCH NJ0X0 mMARDYIoTEa H3-33 OF-
TYeKa M TOTEPH TBEPJOCTH PEXKYIMIMX KPOMOK. B Hasbanuu Mapru craju
GykBa Y oO3nanaer «yrepoaKcTas», LGP  VKE3LBAOT CopepIKanue
YIJIEPOAa B ARCATHIX JOJIAX NpOleHTa 110 macce (crams Y12A coaepsxur
1,2 % yraepona). Byksa A yKasmiBaeT Ha BHICOKOKAUECTBEHHOCTh CTAJH
{/TOHKKEHHOe coflepikatue cepbl H (ochopa).

JJeripoBaHHBEC HHCTPYMEHTANBHEE crann 9XC,
XBT u B2® ne NpeBOCXOAAT YIVIEPOAUCTHIE CTANH MO PEMYIUUAM . CROI-
CTEaM, HECKOABXC JyYIe HX mo Tenaccroiikoctu (250 °C),

8




2. ‘LI,HCTP;
0

HTAJAbHEBIE CTAMH

) I'pfynila crand Mapka cramnn OlnugyeMocTh - OBpatarkgaeMuil MaTepHan .- PexxyiMue HECTDYMEHTHI
V10A IMoumxennas
e _ Marepnansl Majofi mpou- HanmaeHUKH, pyuHHe MeT-
VYraepozuctee | Y11A 23 HOCTH TIpH HH3KOH CKOPOCTH | YHKH U Da3BEPTKH, MeJKKe
pesanus CBEpJia, PasBepTKH '
Y12A »
9XC Y noBJieTBOPH- Crepna, pasaepnm, MeTYH-
TeNbHAd KH, IJauIxi
! ‘MatrepHassl cpeHel npou-
. . : TTonuxennas ’ p IMpotaxxku, H . -
Jlerupoparisie XBI HOCTH TIPH HH3KOH CKOPOCTH qmﬂ? ’;SE:’TKJ:I‘”H THHIE - MET
pesanusa : » passep
‘BQCDI Y 10BJASTBOPU- JlenTounkle NHJAB, HOXKO-
TeNbHA" BOUYHBIE NOJOTHA
Pig . Xopowas
: Bce BHAR pex{ymero uH-
BucTpopexy- P12 Yioeaersopu:  Kowrerpyruponuse  cragn | CTPYMEHTA
i TempHas . | Cpexwef MpoOYHOCTH
! P9 [Monmsennas : Yncropse mc-rpymemﬂ

'npoc-rou dopmsl
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fIpodoasicenne tada. 2

pynna cranu

Mapxa cgaau

Hlnudyemocts

QpaGartiaenplii MaTepHan

Pexylilne HHCTDYMEHTE

an:'rpop-emy-
mHe

PBAMS ] [Tounxxennas :
Bce BuAm pexyuiers HH-
TeJbHas
1H1P3AM3®2 | Hounkennasa KOHCEPYKHITOHHBIE crans
CPEAHEH POTHOCTH HoxoBouHble nosoTHA,
PGAMbBD3 » ,
[Ipope3HLie ppesnl
P1203 | »
P18K592 » Yraepoiuctee W Jerupo- | - ®pesw, ceepaa, pesus
BaHHHE KOHCTPYKILUOHHHEIE
CTaJH IPH HNOBBIUEHHBIX pe-
KHMAX PE3aHHH, HepXKaBewo-
i€ CTajJH H XKapoIllpOuHbIE
CILJI2BBI
P9K5H Huskas Craji # CIAaBHl TOBBILIEH- ©pespl, A0ADAKH, METHHEH
HOH TBEPHLOCTH H BS3KOCTH
IpH NOBLIUIEHHBIX pexuMax
pesanus
PEMBEKS TTonnxenHnas YrnepoaucTee M JIETHPO- Ciepuia, 3eHKepH, GpesH,

BaHHHIE KOHCTPYKIIHOHHEIE
CTanaH NOPH MNOBBIUEHHBIX pe-
XKHMAaX pe3aHHs, HeDXaBelo-
HiHe cTraJJdh H XKapOolpouHble
CILIABH

NOA0AKH



B MapKHPOBKE JICTHDOBAHHBEIX CTaNel Kam b nernpymmnn a.nec’
MenT 0003HAUAETCA ONpelLefeBHGH OYKBOM:

XpOM o—X Banajuit — @
Huxean ' H' Azor —A
Moanbaen — M AmoMHHHA — 10
Maprasen - =T Turan ' —T
Boaugpam —B . Kobanwr ~—K
Kpemuuit —C

CopepKaHHe JETHPYIOLIEro 3JeMeHTa B IIPOIEHTAX MO Macce yka-
apBaeTcs uMdpamu mocae OyxBpi. Comeprkanue YIVIEpOZa yKasblBaeTcs
B AECATHIX AOJAX NIPOLEHTa B HauaJe MapKHPOBKH. EcaH comepxamue
JErvpyIomero aaeMeHTa HAH yraepoja Omusko K 1 Y%, To nudpa se ¢ra-
purcs. . Tak, cranb 9XC—~xp0M0er\4HHCTaH C COJeprKaHHeM YIJjepozna
0,9 %, a xpoma H KpeMmuEd OKoao 1 %.

Brucrpopex)ymas CTaJdb SBJAACTCH OCHOBHBIM HHCprmeH-
TaJibHBIM MaTepHaa0M, NO3BOJAIONIHM padoTaTh CO CKOPOCTAMH Pe3aHHs
B 2—3 pasa OoJiee BHICOKHMH, UYeM IPH HCIOJLb30BaHMH YIJEPONHCTHIX
¥ JIErHPOBAHHBIX cTasedl. B MapkupoBke OBICTPOpEKYIIHMX cTazell HMe-
erca Oyxsa P. Lludpel mociae Oyksnl P yKassiBalOT Ha CoJeprKaHHe
BOoJib(ppaMa B NpPOLEHTAX. 3aTeM CJeAYIOT GYKBHl H UH(pPH, yKa3LlBalo-
IHe JIETHPYIOIIHE 3JeMEeHTHl U HUX COJepKaHHe B TPOLEHTAX IO Macce.
Tax, cranp P18K5D2 comepxut yraepopa oxono 1 Y%, soasppama ~ 1B,
xobanpTa ~ 5, BaHanus ~2 Y. ‘

HUucTpyMenrTs, H3roToBaAeHnble H3 ctaan P18, nocie Tepmuueckot
obpaborku umeloT TeBepiocth HRC 62—65, rennocroiikocte 620°C
BHICOKYI0 mpoynocTh. ‘Cranab P18 xopowo miaudyercs H Mo3ToMy ee BpH-
MEHSIOT JJIS CJIOXKHBIX HHCTPYMEHTOB C 6OMpUINM 0OBeMOM Q)acormoro
ZRandoBaHHsL.
~  Boabdpamo-monubaenossie craan PGMS, P6AMS nanbonee pacnpo—
CTPAHEHB! [/ H3TOTOBJICHHA MHOTHX BHJIOB HHCTpYMEHTA. HenocratkoM
ITHX CTajell ABJAeTCS NOBBIUEHHAA CKJIOHHOCTb K 00€3yriepoXHBaHHIO.
DhoicTpopekylHe CTAJNH  TOBBIIECHHON npouaaomrenbﬂocn., JIETHPOBAH-
Hple BaHAJHeM H KOOAJbTOM, HMEIOT TEmoCTOHKOCTH 630640 °C, ux
croiikocTs B 1,5—3-nasa Beuue, yem craau P18, DTH cTand npHMeHsior
b1yt oﬁpaﬁomn KaJonpounbX CI/IaBOB, BbICOKOTPOYHBIX H Hep K aBeio-
mux craneff, a Takxe A4 06paGOTKH KOHCTPYKUHOHHBIX CTajell ¢ Ho-
BHIWICHHBIMH DPEXHMAMH pesanus. OTH CTajH IIIH(YIOTCA XyXe, HeM
CTaJMH HOPMANbLHOH NIPOH3BOAMTENLHOCTH. YXYilleHHe WJIHdYEMOCTH Bbl-
paiKaercss B IIOBBILEHHH H3HOca WIMGOBANbLIOro Kpyra H yBemmeHHH
rayGunel AedeKTHOTO Cl0s HAa LUIHQYEMOH MOBEPXHOCTH,

BEICTpOpE:KYIIYIO CTA/b B HACTOALLEE BPEMs NOJYYAIOT U METOLOM
TOPOWIKOBOA METAMIYPrHH, NPH 3TOM YJYULIAKTCA Pexymne cBoiicTBA
HWHCTpyMeHTa, B KoHUE MapKHPOBKH TaKHX CTaleil. craBsTcad OyKBbl
MIT — merannonopomkosas (nanpumep, P18K53®2 MII). ,

Merannoxepamnqecxne TBepABE CHJABH (TaGJi 3)
-MOJIyYalOT METOIOM NOPOIUKOBOM MeTaJlypruy. CrjJaBel COCTOAT H3 MeJ-
KX Kap6uaos soaedpama (WC), turana (TiC), rarrana (TaC) " apy-
IHX 3JIEMEHTOB, COeJMHEHHBIX CBSI3KOH, B KauecTBe KOTOPOH HCIIOJbL3YIOT
KoGanbT man nuxenb, KapOuaw Bonbppama, THTAHA H TaHTaua obnapna-
0T BEHICOKOH TBEPHOCTHIO, H3HOCOCTOHKOCTBIO M TEINIOCTOMKOCTDIO, - UTO
onpejiesisieT BHICOKHE PEIKYIIHE CBOHCTBA TBEPAOCILIABHONO HHCTPYMEHTA
(teppocrs HRA 87—92, rensoctoitkocts 800—1200 °C). CropoctH pe- |
BAHHA MHCTPYMEHTAMY, OCHAINEHHHIMHM TBEPALIM chJjaBoM, B 3—4 pasa
Bhlle, 4eM Y OBICTPOpeKyHIero HHCTpYMeHTa. OnHaKo TBEpALIE CHJABL!
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3. MeTaﬂJIOKepaMH‘IECKHE TBeDIEIe CliI2BH

1
Mapga I'pyrina npu-
T'pynna conasa CITaRa IaugyeMocTb xgufigg OfpataTsBaeMBlli MaTepHal Pexylie HECTPYMeHTh
. ' i3
BK3 Huzkag K01
Pesmm
BK3M > K01 Cephiit 9yryH, UBeTHLIE
CIVIABH, 3aKaJjeHHHIE CTa-
- JIH, HeMeTaJUIHyecKHe Ma-
BK6M - Ynosnersopu- MO5 TepHaJH MPH NOJYYHCTO-
TeapHas K10 BO# 06paGoTKe Pesusi, ¢pesk, 3ed-
. Kepbl,  MEJKOpaszMeD-
Boasdpamo- BK60OM » MO3 HBIH HHCTPYMEHT JJsA
BEIE K05 NeuaTHbLIX MIaT
BKS Xopowas 1\28 Cepuiii 9yryH, useTHeie | Pesusl, dpestl, cBep-
‘ K MeTanJbl, TpyZHooGpala- | Ja, 3eHKepHl, MeJaxo-
—— -~ —==| THBAeMHEe CTa/JH H CIJa- | pa3MepHHfi HHCTPY-
BK1OM > M30 EH TpH YepHOBOH u yZap- | MEHT
- HOH 00paboTke
BKI5 » K30 JipeBecHEe MaTepiHadisl Pasgmfi HHCTPYMEHT
K40
T30K4 OueHb HH3KAs P01 3akajieHHEIe CTAAA TIPH Peanz

Turano-soJsb-
(paMorHe

uYHCTOROH o6paboTke

iy

i




TI5K6 |-

- Peauw, dpestr, 3en-

~-Huzgas - — P10 YrneponwcTHe W JIerH-
pOBAHHHE CTAJH NPH 9ep- | Kephl, Pa3BepTKH
‘ ) HOBOA # TOJMy4epHOBOH ;
T1 {1K8 VYnosaersopu P20 obpaboTke
TelbHASN A
T5K10. > Ba0 VriépoAMCTHE H JerH- Peaner, dpesu
T , c poBaHHuIe CTalH npH dep-
T5K12 > ¥ P40 HOBOH - 06paboTke € yza-
| pom
‘ TT7K12 > M40 .
THTaHo-TanTa- - Tpyaunco6pabatuBaemse | - To xe .
. a6-BOJBGPamMo- -TT10KS8 - > M20 CTaJH H CHJAaBH IIpH gep-
BHIE . ; HOBOH o06paboTke ¢ yna-
‘ TT20K9 > P25 pox
CTH-200 ] ‘OyeHb HH3KAS Bsaskue >Me“[‘ak)'}‘_]]h[, KOH-
: ' Lo CTPYKIHOHHBIE H HH3KOJE-
Bessomsppa- _KTH-16 |  To.xe THPOBAHHBIE CTaJH, YYTyH
I T TpU YECTOBOR W MOJYYH-

o

MOBHE

croof nOpaborke




HMeiOT NOBHINCHHYI XPYHKOCTh, BO3PACTALIYI0 CO CHHXKEHHEM COJEps
WAHUS CBISKH. :

BoJsp(dpamocosep:Kailiie TBePAbIC CIIaBbl PA3feNsiOT Ha TPH IPyll-
fbl: BOJIBYPAMOBBIE, THTAHOBOJAbGPAMOBbIE H THTAHOTAHTAJOBOJIL(HPAMO-
Bue, B oBosnauenun 3THX cmiaBoB OyxBa K ¢ UudpoR yKassiBaer
* IIPOLEHTHOE cojepxanHe kobaabra, OykBa T c umHpol — npouenTHOE
cogep:anne Kap6uios THTana, OykBH TT ¢ mudpoil — npouentHoe co-
Jepikaene KapOHI0B THTaHA H TaHTana. KapGua Bosbdhpama HMeercd Bo
BCEX CIJIaBaX, HO ero Hajuupe (6e3 yKasaHus HPOUEHTA) YKa3hIBAeTCHA
TOJBKO B BOJb(ppaMOBHX cniasax OykBod B, a B ABYX ADYTHX Tpyrmax
naange WC noapasymesaercsl. Tak, cmas BK8 comepxur 8 9% ko-
OambTa, ocTtadbHoe (92 %) — kap6uaw Boabdpama, Cmaas TI5K6 co-
nepxut 6 % kobaibra, 15 % kapGuaoB THTaua, octaisHoe (79 %) —
Kap6Hibl Boabdpama. Cmyas TT7K12 copepxur 12 % kobanista, 7 %
KapOHaa THTaHA M TaHTaJga, ocraabHoe (81 %) — kapbuani BoOJB(pama.

- Pexymue CBOACTBa H KAYeCTBO TBEPAOCHJIABHOTO MHCTPYMeHTa OIl-
peeNATCA HE TOJNbKO €ro XMMHUYECKHM COCTaBOM, HO H €ro CTPYKTY-
poit, T.e. BeNHUHHOH 3epHa. C yBeJHUCHHeM pasMepa 3epeH NPOYHOCTE
COJaBa BO3pacTaeT, a HSHOCOCTOHKOCTh yMeHbiaercs. JIjs o6o3HaYeHHs
KDPYNHO3ePHHUCTOH CTPYKTYDPH B KOHLIE MapKH CIlaBa CTaBsaT OYKBY B,
medxosepuHcToft — M, oco6o MenaxkosepHucTol — OM.

Boanrdpamosnie cnaaBb rpynns -BK nmpumensior mas o6-
paboOTKH uyTyHa, IBETHHX MeTaJN/I0B, HEMeTaJ/VIHYECKHX - MATEPHAJIOB.
Cnaassl BK3 06Js28210T BHICOKOH H3HOCOCTOHMKOCTBIO, a cnaasm BKS,
BK10, BK15 — Goablioit BA3KOCTHIO H IPOYHOCTHIO.

Tutanosoabdpamosse cnaaBe rpynnosl TK npHMeHMOT
pas o6paborku cranell. Cnaas T30K4, o6nagaiouidii BHICOKHMH pexy-
HWIHMH CBOMCTBAMH, HCIOJB3VIOT NIPH YHCTOBOM TOUYEHHH, a BHICOKONpPOU-
Huiit cnaas TOK10 — ansa uepHOBOR npepniBHcTOM o6pabortku. HaunGonee
yHuBepcaNpHBIMH aBasloTca ciitaBH TI15K6 u T14KS.

‘ClifaBy THTAHOTAHTANOBOALOPAMOBOH Trpynnw
TTK npumensror nas o6paGoTKH CHENHAJBHEX JETHPOBAHHBIX CTadefl,
a Tak¥ke I8 TAKENLNX paboT Mo KOpKe HAH ¢ yAapamu. :

Hanst 3KOHOMHH Ae(QHUHTHBIX BOJbdpava H K06ajbTa BBHITYCKAIOT
MeTa/MioKepaMHiyeckHe 6e3BOoab¢ppaMoOBhHie $TBepAblie cCIJja-
BBl Ha OCHoBe KapOHAOB THTaHa H HHOOHS, KaPOOHHTPHIOB THTAHA HAa
HHKe1eMOJan01eH0BOH CBA3Ke : THTaHOHHOOHeBuH cnias-TH-20 u kap6o-
HuTpuAnbE cntas KHT-16. BesBoibbpaMoBee cniasel’ MOTYT 3aMeHAThb
TBepAbA cnnas T15K6 npu uHCTOBOM TOYGHHH H (pe3epOBAHHM CTAJH
H dyryHa.

‘MunepanorkepasMuueckNe MaTepHaaH (1aba 4) mno-
JIy4aioT Ha OCHOBe OKHCH a/jioMHHHA Al;O;. Pasnnuaror oxcuauyio (Ge-
JYI0) KepaMmuky, cojepxaimyro Toabko AlO;, H ORCHAHO-KapOUAHYIG
(4epHy0) KepaMHKy, COAEPKALLYIO OKHCh aJioMHHMA B 10—40% xap6u-
JOB TYrOINTaBKHX METAJNOB.  MHHepasoKepaMHKa, MMEIOUIas BHCOKYIO
tBeprocte (HRA 90—94) u tensoctofikocts (1100—1200°C) npu mo-
HHMXEHHOH TNpPOYHOCTH, MPHMEHACTCS JJsi YHCTOBOMO TOUEHHS -UyTYHA,
CTa/eHl M LBETHBIX METaJJOB C GOJBIIHMH CKOPOCTAMH pPE3aHHa MpH

GesynapHo# H Ge3BuBpaUHOHHOH paboTe.

: CBepxTBepabe HHCTpYMEHTalAbHEE MATepHAA
- BKJIIOYAIOT NPHPOAHBIA H HCKyCCTBEeHHBIR anaMa3 (THma Ganaac B KapGo-
Haz0), KyOuyeckuHi HHTPHA 6opa (Mapok 3an6op-P, ky6omut-P) n xom-
HG3HUHOHHbIE MaTepHaJkl, [OJy49eHHble Ha HX OcHOBe (rexcawut-P u ap.).
STH MaTepHasbl 06J424a10T BBICOKOH TBEPAOCTBHIO, N0ITOMY MMH 00paba-
THIBAIOT 0COOONPOYHEIE MATEPHAJM. -

L
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4. MuHepa/oRepaMuKa U CBEpPXTBepIkle MaTepuann (CTM)

-HHCTPYMeHTaNbHE
MatepHam

Mapka Marepuana

Ul.nn(byeméc'rb

O6pabaTbiBaeMslfi MaTepHan

i

.

Pexyllue HHCTPYMEHTH

Oxceuznas-KepaMuka

1IM-332

Y 10BIETBOPHTE/b-
Has '

BO13

>

; 4

HesakasenHas crajibp C
HB <250, uncroBas Ges-
vzapHasi obpaboTka. c BH-
COKOH CKOPOCTBIO De3aHHs

Oxcugro-Kapbunaas
KepamHka

B3

UyryH, wuucroBas Ges-
yAaapHas
BLICOKOH CKOpOCTBbIO pesa-
HHSH

obpafotka ¢

BOK60

BOK63

>

HesakanenHas w 3aka-
JenHast ¢ranap ¢ HB>250
IpH YHCTOBOH GesyLapHOH
o6paboTke ¢ = BLICOKOH
CKODOCTBIO pe3aHus

“CTM Ha ocrOBe Ky-
GuuecKoro HATpUAA
fopa..

Komnosur 01 (37b-
6op-P) -

IToru:xeHHa"

Cram ¢ HRC 50—70,
9yryH MIPH YHCTOBOH 00-
paboTke

Kommnoaut 05

Y IOBJETBOPUTENE-
Had

Crame ¢ HRC 45—65,
4yryd I[IpH YHCTOBOH, NO-
JIVYHCTOBO, YePHOBOH 00-
paboTKe 6es yAapos

KOMI‘IOSHT 10 (rex-

'caHKT -P)

'Huskas.

Cram c HRC 45—65,
UYyTyH TPH YHCTOBOH 06-
paboTke ¢ y,znapOM

. Pesun, ¢pesu



Anmaawe pesnsl NPHMEHSWT NPH YHCTOBOM TOYEHUH useﬂmx Me»
TaMI0B, CIJIABOB H HBM(‘!'IEJIJIH‘-IECKHX M&TGpHHJ’IOB. '

CrepxTiepable MaTepHasbl Ha OCHOBe KyOHYeCKOro HHTpma 60pa
umeiomue Temaoctodkocte 900—1300 °C, nenonb3yioT-npH uHCTOBOH U
ROJIY"—!HCTOBOH o{)pa60Ti{e TOYCHHEM H CZI)pESE!pOBahHeM 38KEIJ'I€HHbIX cTd-
Aell H 4yTyHoB,

3. CHocodn 3aTOMKM MHCTDYMEHTA

"3arouxa-—npouece wWAKPGOBAHUA MEPELHHX H 3aLHHX NODEPXHO:
" crefl pexcymero HHCTPYMEHTa, O0€CHEYHBAIOLIHA NMPHAAHHE UM 3aJaHHHIX
redMeTpHYLCKUX napaMeTpOB H xayecTBa C 0O0pasoBaHHEM peRyLUIEX
KPOMOK,

SJIeMeHT‘hI pexHuMa pesa-
HuA nopd wmandoBaHuu (puc. 6) on-
PeReNAnTCA  TPeMT  lapaMerpaMi:
CKOPOCTBIO KpPyra, NpOJAOJbHON H mome-
peyHOi nojavyaMu (NPH KECTKOM LIIH-
()OBaHHH) HJIH HOPMAJBHOK cujIok (mpH
yupyrom miudbOBaHHH),

CkopocTb Kpyra v« (m/c)
~— OKPY¥KHAd CKOPOCTb NepHpepUHHBIX
sepeH kpyra: Ux=(nDyn)/100060 ~
: ~0,5.10-*Dwn, Tae Dy — JHaMeTp

_ Puc. 6. Ipomece pesauust  WIHDOBAJIBHOrO Kpyra, MM; n — da-
npu uuiHhoBaHUU CTOTA BpamleHus wWInbOBANLHOIO Kpy-
: ra, 06/MHH,
[Ipojgonbuas noxaya S
(MM/MBH) — cmpocm B3aHMHOMO MEpeMeLieHHs KpPYra U H3HEIHR . B
IIOCKOCTH 06padoTKH,

Motepeynasn Noxaua Sgon (MM/MHH WIH MM/,nB. x041) —
B3AHMHOE [epeMellleHHe HHCTPYMeHTa, Kpyra H H3[4enus Ha rayGuuy
wardosanns f. ,

[Ipu saTouke Topumom Kpyra (puc. 7,a) nOBLILIARTCH
OPOH3BOANTENLHOCTD 0GPAabOTKH M CHHIKAGTCS IGPOXOBATOCTh 06pado-
TAHHOW [OBEPXHOCTH MO CPaBHEHHIO C 3aTOuYkoii mnepubepueli Kpyra.
(puc. 7,6).

Hpn 3aTOYKEe C NPEePHIBUHCTHM KOHTAKTOM (pnc 7,2)
KPYr H H3AeJHe B UPOLlecce NPOAOJLHOH MOLAYH IEPHOJHUECKH BHIXOLAT
u3 wourtakta. Henocratox sroro cmoco6a — of6pa3oBaHue 3aBajoB Ha-
yuacrkax BXoJa H Bbixofa oOpabaTbiBaeMOll [OBEPXHOCTH, ocoﬁeﬂﬂo-
npe paGoTe Ha HEXECTKHX CTAHKAX,

3aTOo4YKa c HempPepPLHIBHEIM KOHTakKTOM (pHC. 7,8) 60*
Jiee OpOM3BOJAUTENbHA Y MPHMEHSeTCd B ABTOMATH3HPOBAHHHX CTAHKAX,
paboTaiomIX TOPUOM KPYyTra, NPH HCNOJb30BAHHH BPESHOrO ITHGOBAHHUA.

Xecrkoe maundosanue (puc. 7,8, e) IIPHA ‘KOTOPOM ChEeM .
HPHOYCKA OCYILECTBJSAETCS 3ajfaHHeM TONepeyHoll moxavd, LIHPOKO HpH«
MEHAETCA B 3aTOYHLIX CTAHKAX, Co

Ynpyroe mandosaunne (puc. 7,8) OCYILECTBAAIT  BBeAS~
HieM B CHCTEMY CTAHKAZ WJH KPyra YNPYIHX 3JeMeHTOB, 3afaIOUiuX czmy
NpHIKATAA Kpyra K oﬁpaéawsaemon MIOBEPXHOCTH, :

Hpu MHOFONPOXOLHOMH -3aTOUKE MPUAYCK CHUMARTCA 3a
GoJblioe  UMCIO TPOXOAOB NpH Mantoft riybmme maudoagua (0,006—
0,1 mMm) H MOBLILEHHOM npoaosapHoit mogave (0,54 m/MuH gan anmMaz-
uslx u snsGoposeix. 0 3—15 M/MHH Ang abpasuUBHBIX EPYros).
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Mpa-rayb6unsol 32aTOUKe BeCh NPHIYCK CHHMARTCA 34
{—3 mpoxoaa iipu Gosbwoit ruayBune munposanus (ot 0,2 10 2'MM) .
¥ uu3ked upojonsHoi nogsaue (0,01==1 M/MuE An% AAMA3HHIK H 57b60-
poseix B -0,3—2 wm/mun nis abpasuBHLIX Kpyros). [NyCuHHas 3aTOYKA
0 CPABHEHHIO C MHOPONDOXOAHOA HMeeT MOBBIIEHHYI NDOHZBOLHUTCNb-.
HOCTh 00pabOTKH 32 CuUeT COKDAINEHHH MOTEP: BPeMEHH HAa XOJ0CTHE.
XOZbi, nepeberd, OTBOJAB H MOABOAL Kpyra. ILis npefoTBpalleHHsT NOAB-
JeHust Ae(eKTHHIX C/I0eB Ha pabounx NMOBEPXHOCTAX PeMYIIEro HHCTPY-
MeHTa rayOHHHAH 3aTOYKA BefeTcs ¢ OOWABHBIM OXJAamIeHHEM X BO
‘muorux cayuaax ¢ noxaseir COXK nox pasnrenuem.

-

i Sﬂﬂ — ‘Yﬂﬂ

8) 2)

Puc..7. PasuoBuanoctd 3aTOYKH:

a'— TopuoM Kpyra, 5—'ﬁpn¢)epneﬁ Kpyra, 8 — ¢ HempephiBHBM KOHTAK™
. TOM, 2 — ¢ HPEePBLIBUCTHIM KOHTAKTOM, & w= YIpyras 3aroyxka

Yep-HoBasd 83aTOYKa NPOBOLHTCA [AJMA YAAICHUS OCHOBHON
YACTH HPHAYEKA C-MAKCHMAJbHO JAONYCTHMOH HHTCHCHBHOCTBIO CheMa W
AOATOTOBKM. ‘00pafaTeBaeMBIX [OBEPXHOCTEH K YHCTOBOH 3aTOYKe M JAQ«
- BOJKE, : I

YpcTopad 3aTOUYKA OOBBINAET TOYHOCTs PASMEPOB H yMeHb-
[MAeT [EPOXOBATOCTE 00paBaTHBACMON MOBEPXHOCTH. - \

O oBo0AKa— NPOLECC TOHKONO YHCTOBOTO IIIHMOBAHHT CO CheMOM
npunycka B:mpefenax 0,03—0,05 MM, 003BOAAOIMMA TOCTHTHYTH mepo\
xoparocrd Ra==0,16—0,04 mxm, . :
" DoABUIMHCTBO 34TOYHBIX -ONEpalHil OCYILECTB/ACTCH — COOCOGAMH
06buaoro (Mexannueckoro) uwiMgpoBaHuA, NPH KOTOPOM NPHOYCK

_CHHMaeTcst ‘B Npoliecce pesanus abpabaThisaeMoro Marepuana .adpasus-
EébIMH 3epHAMHM H3 KapOHA2 KpeMHHs, »1eKTDOKOPYHAA, a/IMasa U 3Mbs
bopa. - - - B .

HOpr saexrTpoxumMudeckodh afmasHoll 3aToyKe MPH-. .
TYyCK ‘YAaMAeTes codeTaHneM JABYX. IPOLECCOB: aHOAHOro pPACTBOPEHHE

- u pesapus, O6paboTka TPOMCKOLAT TPU npouycxaﬂwﬁﬁrmw
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¥Ka uanpsxeHHem 4—12 B yepe3. sJIeKTPOJHT, HENPEPHIBHO NOCTYNAO« -
nmi B 30HY 06paGoTkH, NPHYEM 3aTauHBaeMblii WHCTPYMEHT SBASETCH
aHOACM, a aJMasHbli KpYyr H& MeTaJ/Hueckoill CBs3ke — KaTomoM. Ilo
CpPaBHEHHIO C OOBIYHOH aJMa3HOH 3aTOUKON 9JICKTPOXHMHYECKAS 3aTOYKA
TIOBBIIIAET NPOH3BOAHTENLHOCTD 00PAaGOTKH W CHUXKAET 3aTyNJEeHHE KpY-
ra, obecneunBaerT 06paGOTKy TBepJOro CIjiaBa COBMECTHO CO CTaJbHOM
llepIKABKOHL.

IIpu 31eKTPOSPO3HOHHON aamMasHoil 3aTOUKe al-
MasHBI KPyr Ha MeTaJUIHYeCKOH CBA3Ke MOAKMIOYAIOT K HONONKHTENbHO-
MY, & 3aTayHMBaeMblil HHCTPYMEHT — K OTDHUATENLHOMY TOJIOCY HCTOUHH-
Ka TOKa. DJIEKTpHUEeCKHe Da3psi/ibl Pa3pylIaloT CBS3KY KPYra M CIKHTAIOT
CTPYIKKY, UTO y/yullaeT peylUiHe CBOHCTBA Kpyra. D/EKTPOIpO3HOHHAS
3aTOYKA 110 CPABHEHHIO C 3JIEKTPOXMMHYECKON NOBHIIIAET NPOH3BOAHTEND-
nocTb obpaborkn Ha 10—15 %, nossBosser HCHIONb30BATH XHMHUECKH
MeHee aKTHBHLIE M JielieBble 3JEKTPOIUTH (3 %-Hbtfi comoBHil pacTBOp).

4. A6pasupHbie MaTepUanbl B MHCTPYMEHThI

AGpasuBHBEe MaTepHalbl — BelfeCTBA €CTECTBEHHOIO M HC-
KYCCTBEHHOI'O HPOHCXOXKIeHHs, 00aanalolye BHICOKOH TBEPLAOCThIO, NPOY-
HOCTBIO H H3HOCOCTOHKOCTBIO, 3€pHa M NOPOLIKH KOTOPHIX CHOCOGHH 06-
palaTbiBaTh NMOBEPXHOCTH IAPYLHX TBEPABIX TeJs liapanalueM, cKOGJeHMH-
€M i HeTHpanHeM. M3 abpasuBHEIX MaTepHAJOB H3rOTOBJAKT NOPOLUI-
KH, KOTOPBIE HCHONB3YIOTCH AJA 00paboTKM Kak B cBOGONHOM, TAaK H
B CBA3SaHHOM COCTOSIHHH B BHIe a6peg3usnoro\miCTpymeHTa.

AGpasuBHBIMH HHCTPYMEHTAMH HAa3HBAIOTCH HHCTPY-
MENTHI, COCTOALIHE H3 GOJLIIOTO YHCJa OJXHOPOANBIX IO PasMepy sepeH
a0pasuBHbLIX  MaTEPHAJOB, CKDEIVICHHBIX CBASYIOWMMH  BELECTBAMM
{cBsi3Kkoi1). ‘ ‘

Pasanyalor HECKOIbKO BHAOB abpa3HBHOTO HHCTpyMenTa: w/mido-
BaNbHble KPYTH, CerMeHTHI, OpYCKH, IKYPKH, JIEHTHl M T. M. |

JLIsi 3aTOUKH PeXYIEro HHCTPYMEHTA NPHMEHSIOT IIPeHMYIeCTBEH-
HO UNIH(OBAJbHbIE KDYTH, H3rOTOBJEHHLIE H3 HCKYCCTBEHHBIX abpasub-,
HHIX MaTEPHAsOB: 3JEGKTPOKOPYHAA, KapOuja Kpemuus, CHHTCTHUECKOTrO -
anmasa, Ky6uyeckoro untpuia Gopa (rtabia. 5),

DNEKTPOKODPYH, COCTOAMmHI B OCTTOBHOM H3 OKHCH AJIOMH-
nist AlyOs, 1OMyualoT B AYroBbIX 9JEKTPHUECKHX TeYaX [P IJiaBKe
IHXTRI, COCTABJICHHOH M3 €CTECTBEHHBIX GOKCHTOB M JPYIHX BeLIeCTB.
DJIEKTPOKOPYH BHIIYCKAIOT B CJAEAYIOIHX | PA3HOBHAHOCTSIX: SNIEKTPO-
KOPYH/ HOPMaJbHbIH, JEKTPOKOPYHA Geselff, MOHOKOPYHJ, 3/€KTpPOKO-
PYHA XPOMHCTLI, 5MeKTPOKOPYHA THTAHHCTHI, 3JEKTPOKOPYHRI UHPKO-
HHEBLIA, CHepOKOPYHII. . ‘ - G

Kap6un xpemMuus, cocToswmii B OCHOBHOM H3 XHMHYECKOrO
COC/IHHEHHsT KpeMHHA ¢ yraepogoM SiC, moJyyaloT B 3JeKTpomeuax co-
NPOTHBJEHHA NIPH BOCCTAHOBJEHMH KpemHe3zema (SiOz) yruepomucTEHMH
MarepuajamMu (aHTPallUTOM, KOKCOM) B YCIOBUAX BHICCKOH TeMmepaTy-
prl (10 2100°C). BeiAycKaioT ABe PasHOBHAHOCTH KapOHIA KPEMHHS —
8€JEHbIH 1 UepHBIH, OTIMYAIOLHECS [0 LUBETY H HEKOTOPHIM MEeXaHHYeC
KuM CBOHCTBaM, : '

Kap6uyg Gopa, cocTosiuii B OCHOBHOM H3 XHMHYECKOLQ CcOefH-
newns Gopa. ¢ yraepojom B4C, moayvawT B NyroBHX 9JEKTPHYECKHX
nedax NyTeM IVIABKH LIHXTHI, COCTOSIER W3 TeXHHYeCKOH GOpHON KHCAO-
Tol ByO3 1 HedTsHOrO KoKea. ; 2

CUHTETHUYECCKHH aJamMas, npéncrapasiomuin coboil yraepox
C ¢ KyCHueckoil KPHCTANNEYECKOil PeyeTKo, HOoAy4YalT H3 rpadura

18 : , :
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5. OcHopHble MapkH abpa3UBHEIX MaTepHa/0B

ACpasuBHasi CIG- i
" COCHOCTH OTHOCH- | & g O6pabateipaemplil &
AGpasvBHBIH MaTepHau TesibHas (HO OT- 22 MaTepHuad A6pasHBHBIH HHCTDYMEHT Bunoansemble onepaliuy
HOLIEHHIO K ‘;—.gu !
ajiMasy) o6
SIeKTPOKOPYHI, HOD- 0,2 1300 Yraeponucteie  uwH- | HliandosanbHue Kpy- Kpyrmoce w  mioc-
manbeRE  14A, 154, CTPYMEHTAJbHbI ¥ | TH Ha EKepaMHuecKofl | Koe IaH(OBAHKe, 3a-
16A KOHCTPYKUHOHHEIE CTa- | CBSIBKE TOYKa Mepejuux H sajl-
JIH HUX TIOBEPXHOCTEH
DekTpoKopyHL Oe- 0,2 1800 BricTpopexymue Hlaudosanbusie Kpy- Kpyraoe u , niockoe
Juii 23A, 24A, 25A cTaJu HOPMaJBHOIl | T Ha KepaMHYecKoW, | HIH(QOBaHHE, BbIILIJIH-
' HOPOH3BOJHTEIbHOCTH 0akenUTOBOH H BYJKA- | (QOBHBaHHE  KaHABOK,
k HHTOBOH CBSI3Kax 3aTOYKZ [epelHHx H
3a/IHHX MOBepxHOCTelH
Bpycku JloBoaKa u MpHTYI--
JIeHHe PeXYIHX Kpo-
MOK, 00pasoBaHHe pa-
LUYCHEIX KPOMOK
DIIeKTPOKOPYVEL XPO- 0,2 1800 BricTpopexyiLHe llaudoBanbhee Kpy- Kpyrice u miockoe
MHCTBIE 324, 33A, CTAJIH NOBLILUCHHON | TH Ha KepamHuecKoH | muudoBaHHe, 3aTOdYKa
A MPOH3BOAHTENABHOCTH CB93Ke nepeAHUX K 3alHHX
NoBepxHOCTEH |



it

N podorxenue tabr. 5
AGpasHBHAas Clo- é
) COGHOCTb OTHOCH- | & O . .
AGpasusunl MatepHan TeJbHas (1o or- =x OfpaCarsiBaeMblll MarepHas | AOpasnnEt¥ PBCTDYMENT Bamosr gemsle otepalipm
) HOLIeHHIO K %g o ]
anMazy) G5
Monokopyan 434, 0,21 1800 | Buicrpopexymtue cra- MlnudoBanbabe ‘
44A, 45A JIH TIOBHILIEHHOH - MpO- | KPYIH Ha KepaMuuec- Kpyraoe n miockoe
H3BOAHTENLHOCTH Kol m OakequToBol | mMmdosanpe, 32TOUKA
CBA3KAX NepeHUR W 3A0HHX NO-
y BepXHOCTEH
Kap6nn kpemuus se- ¢,55 1460 Tsepavie CHJIaBH, To xe
Jerni 63C, 64C TBEPJHE CIJaBH CO
CTaAbHOH LEepXKaBKOH
BricTpopexyiine TlascosabEble . HMosoaxka nepexsux
cranyu Kp‘ym/ Ha 0akKeJHTOBOH | M 33afHUX NOBEPXHO-
CBSI3KE cred
~Kap6un 6opa 0,71 800 Trepawe cnaasu Caofoanuis abpasnn, To xe

nacTsl
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CHHTeTHUeCKHHA  all- 1,0 850 f Teepnue cnfasy, | laHGoBaibHEE KpYy- Kpyraoe u niockoe
Mas AC2(ACQ), MHHEepaJOKepaAMHES TH Ha OpraHHueckod, | uindoBaHue, BHIIH-
AC4(ACP), METaLTHYeCKOH 4 kKe- | (OBHBaHHE KaHABOK,
ACE(ACB), paMEdecKO  CBASKaX, | 3aTOukKa H  HKOBOAEA
AC16(ACK) 1aCTHL, OPYCKU HepeiHux 4 - 3aJHHX

NOREPXHOCTEH
Ceepxteepine mate- | llandosafibHee Kpy- Kpyraoe # II0CKOE
pHaJs Tk Ha opranmdeckofl # | nwadoBaHHe, 3ATOYKA
MeTaJNHueCKOAd  CBaA3- | mepeAHHX M 2aJHHX
| kax noBepXHOCTeH
i
|
BricTpopexyme Hlnndopanbure Kpy- Jopoaka nepeAHHX
cTadn M H4 Opranp4eckoll | ¥ 3ajJHHX TOBEPXHO-
CBA3KE ctTell

K}’GH‘EECKHI‘;I HHUTPHA 038 1400 To xe I.H.TIHCIJOBBJIBHHE Kpy- pr{‘.f'loe H IJI0OCKOe
Gopa: auebop J1O, JIIT; M HA Oprangdyeckpd, | WAH(OBaHEE, BHINIA-
KyBorut KO, KP, KM METa JIHIecKOi n Kepa- | (QOBHBAHHE KaHABOK,

MHUYECKOH CBH2KAX 3aTo4Ka M  JAOBOJKA
NepéiHux H SaRHHX
NOBEPEHOCTEH




B CNENHAJbHBIX KaMepax NPH BHICOKHX J[aBJCHHSX M TEeMHEpPATypax B
NPUCYTCTBHH  MeTaJlIOB-PacTBOpHTENel (HHKeNds, Mapranna, menesa
i np.). o

Ky6uueckuii muTpusa 60pa, OpeacTaBasioWuil coboll Hu=
Tpuz 6opa BN ¢ xy6nueckol KPHCTA/JIHYECKOH DEIIETKOH, MOAydaioT H3
I'€KCaroHajibHOrO HHTPHAA 6opa B CneUHaJbHBIX KaMepaX IPH BLICOKHX
INaBJIEHHAX H TeMnepaTrypax TOr0 Ke HOpaAjKa, YTO M TPH CHHTese aj-
masa. KyOuyeckufi HuUTpHI Gopa, NpUMEHAEMBIH [Js H3rOTOBJEHHS a
Pa3HBHOr0 HHCTDYMEHTa, HMEET IBe MOLM(pHKAUMH: 3a660p-1 H xy6Gon

3epHHCTOCTD abpasus-

HBIX MAaTEPHAJOB ONpPEJENsAeT BEJH-

LY Yy unmy  sepen  (JHHeHHBIA -pazmep).

—y@ E: e Kaaccudukanua 3eper 1O~ KpyIHO-

: 8 Vseosfe  CTH UACTHI, NPOH3BOLHMTCS paﬁénom

‘ 17 Q ﬁ: q_o:?,«-.:-;,. uepe3 NPOBOMNOYMHBIE CHTA ¢/ KBal-
| .4398 ) Vv Yoo %o - DATHHIMH OTBEPCTHAMH (pHC. 8) uan
' —b/dﬁsﬂﬁg ';éggs,"v',ﬂ;'b‘{.:o"'o‘ ~QCaMACHHEM B KHAKOCTH (THApaB-
719_4,9‘941‘ P nﬁ.‘o‘lrj'ff:tfr Juyeckas KJacCHpHKAUMA AJs- 4a-

CTHIL pasmepaMu MeHee 40 MEM).
B Merpudeckoi CHCTeMe 32 HO-
Prc. 8. CpaBHenne pasMepoB. oy gepwucTOCTH OGHMHBIX aGpash-
fAYeeK CHT M abpasuBHBIX 3epeH p.pn o 51b60pa TPHHAMAIT HOMH-
' ' HAJbHBIR pasMep CTOPOHB! AYCHKH B
CBETY CETKH, Ha KOTOPOIf 3ajepxKHBAETCA 3eDPHO TpH paccese. JTOT pas-
Mep YCJIOBHO BHIpAaXkaercsi B COTHX JOMAX MHJJIHMETpa (ra6n. 6). Ha-
npHMep, eclH 3epHAa NPOXOLAT uepes siueiiky co croponoit 500 MxM # 3a-
JIEPHKHUBAIOTCH Ha ceTke ¢ Ayelikamu pasmepom 400 MKM, TO 3€pPHHCTOCTE
nopouika oozxnavaercs Homepom 40. '

6. 3ePHHCTOCTb JAEKTPOKODYHAA, KapOuia®kpemuns,
kapbupa Copa u sabbopa

MeTpuueckas cuctema [%‘323‘;’1\?:“ N
: : accu-
I'pynna sepHuacrocTH f engxrlfau !
: Sepnn- Pasmep seped | 3epuuc-
CTOCTe | o oken i | et
Maudzepuo 100 1250—1000 20 CHTOBOM pac«
80 1000—800 24 1 cem o
63 800—630 30
50 630 —500 - 36
40 500—400 46
32 400—315 54 .
25 315—250 60
20 250—200 70
16 200—160 80
Hlnndnoponmu 12 160—125 100 | To xe
10 125—100 120 - ‘
8 100—80 150
6 80—863 | 180




Hpodoxmeu;té "*I.‘t;_15ﬂ; G

%
. Metpueckas chcrema | HAf0HMOBaz
e Meroj, Knaceus
pynfa SEPRECTOC : A KJacetrs .
Rpynria sept 'm 3epuu- | Pasuepsepen | 3epuuc: ch_uxz_u:.mf_
cToeTE |- - OCHOBHOW 1 TOCTh,
. bpaKkuun, MEM Metu
[ilradropomku 5 63—b50 | 220 |CuroBoil pacces
. 4 50—40 2800 | - -
3 40—28 | - 320
. MuEKpOnOpOIIKH M63 63—50 o 2200 | Tuapasingec-
- ‘M50 | 50—40 - - 280 | kam Izma;cﬁz)il-
M40: | 40—28 | 320 | xamms )
‘M28 | 238—20 400
M20 - 20—14 - 500
Ml4 14—10 600
M10. 10—7% | 800.
M7 ‘ T—5 1200

+ B mrofiMoBOH cucreme, DPHHATOH B HEKOTOPHIX CTpaHax, pasMmepH
OTBEPCTHH B CeTKax XapakTepHSYIOTCA YHCJAOM/MELI, T. €., YHCJIOM OTBep-
crufi Ha OZHOM JHHe#iHOM Awcfime (25,4 mm). : .

Tuapasapiecsas KNACCHOUKANHA OCYIUECTBAACICA B CNENHAJbHbIX
annaparax W UeHTpu(YDax IyTeM [OC/Ae10BATENbHOrO BHIASNEHES CHA~
yaja GoJee KPyNHHX, a saTeM BCe Gosee MeJkHX (paxuumii. KpymaocTb
IPOLYKTOB THAPABJHYECKOH Kaacchdukalun Onpelessercs JHHefHbIMH
pasMepaMu sepeH, NPHYEM 3a HOMEp 3CPHHCTOCTH TMPHHHMAELTCH BePXHUH
upenes KPYNHOCTH 3€PeH OCHOBHOH (pakuuy, BHIpAKEHHHIE B COTHX JO- .
JAX MHAVIHMETPA.. : , . : e

w» EHoMmep. 3epHECTOCTH. OPOILKOB. M3 CHHTCTHUECKHX a/Ma30B H KyGo-
" HHTA BhIpaXKaeTca APOORI0, B KOTOPQH YHCJHTENb COOTBEICTBYET paime-
py fdeeK BepPXHEro, a SHAEHATEN b — pa3sMepy #AYECK HHMKHEIo -« CHTA
{B: MEKpOMeTpax), Ha KOTOPOM BbLACJAIOTCH 3epHA OCHOBHOH (dpaxiul
Januoro mopowka (rabn. 7). Hanpumep, y aamasHoro nopomka ACB
- 125/100: sepHa OCHOBHOA ()paxiuu NPOXOAAT 4epes CHTO C. PasMepoM
sueek B. CBeTy 125 MKM H'3aJepKHBAIOTCHA -HA CHTE C Pa3MepOoM: AveeK

g

100+ MKM.

' 7..3epuECTOCTh aIMa30B M KyGOHHTA

IlrotimMo-
MeTpHuecKasa cucyeMa Bas
: N .o cHucTeMa
Foyma: | Amanasow | , ~ Merox
sepmucTORTH |- 3CRHECTO=" | pasmep | .- KaccrduKanug
o ) ; crn SEPHACH seper sepHEE=" |
) . rocth | ocmemEHOH | TOCTH

r y Gpakug. | Mem. .
o ; MKM: . o A

i | 4007250 | 400—250¢| 60 | Carosoit pacs
| 250/160' | 250—i60-| 80 | - cem
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I po&%ofﬁeuue a6 7

. Hpoitrso-
. MeTpurueckas cugreMa Fas cHuc-
. : . ,TEMP
Hanason
Beg&{?gﬁm 'E?épHHC'ro- pasmep \ Meé?:ﬂaﬁlﬁf o
. -oern sepiHc- BepeH 3ePHHCS
TOCTh OCHOBHOH TOCTE,
dpaku, Melu
MKM '
Wangno- | Wnpoxuit | 160/100 | 160—100 100 Cnrosoi
poursy 100/63 109—63 150 lpacces
_ 63/40 63—40 230
- | 315/250 | 315—250 6 |
250/200 | 250—200 70
200/160 | 200—160 80
160/i25 | 160—125 ;90
125/100 | 125-—100 A20
100/80 | 100—80 | /150
80/63 80—63 180
63/50 63—50 | 220
50/40 50—40 /1 280
Munk pono- » €0/40 60-4§) 280 Tuppasau-
POIIKH 40/28 40—28 320 4ecKas KJjac-
28/20 28--20 400 cunryIng
20/14 20—14 500
14/10 14—10 600
10/7 C10—7 800

Homep 3epuuCTOCTH MUKDONOPOLIKOB CHHTETHUECKHX aJMa30B H Kys
Gonnra, onpeneisemMblii U3MEpeHHEM 3epeH MO0CJe THAPABIHYCCKONH KAac-
cuxauny, obo3naiaercs Apobbio, B KOTOPO YHMCIHTEIE COOTBETCTBYET

Puc. 8. Cxema 3akpensenust a6-
PA3HEBEHRX 3€PCH CBA3KON:

o — KepaMnueckoi
I — mopa

BOH;

N

6 — GakeJquTo-

2 — a(GpasupHoe 3Be-
o, 8 — cBfi3Ka, 4 — HANOJHHTEJL

HauboJaplcMy, a
HaHMeHbUIEMY pasmepy

3HaMEraTeJab —
3¢epen Oc¢-

- HOBHOH Qpakuuy (B MHKpOMeTpax).

Tak, wmurponopomok ACM - 40/28
HMEET pasMepbl BCEX 3€PEH OCHOB+
HOi (pakuuH B 1npenenax 28—
40 wmxM. Buifop sepuHcToCTH Kpyra
3aBHCHT OT 3aJaHHON IMepoXoBaTo-=
CTH IOBEPXHOCTH B o6pabaTriBaemo-
ro Mareprana (raéma. 8).
Ceasaxa ckpennser B abpa-.
3MBHOM  HHCTPYMEHTE  OTHENbHHE
3epHa a6pa3suBHOro Topouxa
{pruc. 9). Insi H3rOTOBAGHHS ULIK=~
()OBAJbHBIX- KPYTOB H3  3JEKTPOKG-

‘PYHZ2 H KapOuia KPEeMHHS IpHMe-

HAKT B OCHOBHOM- TPH- BHJa CBfIZOK:

HEpaMMUECKHEe, OPraHHYeCcKHe W BYJIKaHHTOBHE. Ilpu narorToBaenuu mum-
(hOBATBHBIX KPYTOB M3 2/iMa30B, 2/1b60pa # KyGOHMTA HCNOABLIYIOT Ke-
paMuyeckne, GakeaHTOBHie M MeTajnuyeckue cBA3ku (raba. 9).
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. Kepamnueckas cpasxa. (K) comepmur orieynopuyio ram-
HY, NOJEBOH ImaT, Tambk, GopHoe crekno., Kepamuueckasi cBuska o6aa-
BaeT BLICOKOMH -IIPOYHOCTBIO, KECTKOCTHIO, TEeJIOCTORKOCTBI0 W& XEMuue-
CKOH CTOHKOCTBIO, XOPOWIO COXpaHseT npoduab xpyra, Kpyru Ha ‘Hepa-'
MHYECKOH CBHSKE MMEIOT NOBBILIEHHYIO XPYIKOCTb, : S
BarenunroBas ceaska (B) cospaerca ma ocHose denoadop-
MaJbJErHHHX CMOJ € PA3JIHYHBIME HANOJHHTENsAMH (Kap6un Gopa,:
SJ/IEKTPOKOPYHJ, MKeJe3HHH NOpPOWOK H Ip.). DTa cBA3Ka obmajaer Xo-
ponreil caM03aTaYMBaEMOCTBIO M NOJHPYIOUIEM JeficTBueM, HepocraTra-
MM CBASKM fABJAIOTCH NOHHXKEHHEIE 3HAYEHHS! TEIIOCTOMKOCTH U CTOHKO-
CTH K IeJoYaM. : o IR
ByaxarnuroBas cBaska (B) COCTONT B OCHOBHOM H3 CHH-
TETHIECKOrO KaydyKa C PasJHYHBIMH J00aBKaMu H 06JaJaeT BHICOKOH
YIPYrocTbio, NJIOTHOCTBIO, BOAOYNIOPHOCTBIO, CBA3K2 HMeeT MOHHKEHHYIO
BPOYHOCTE M TEIVIOCTOAKOCTh M CHOCEOCTBYeT MOBHILEHHOMY , HALDeBy
AeTanad, I )
Merannnueckas cBasxa (M) npencrapaser coGoli cnaas
MeJlHd, OJIOBA, MHKA, HHKeA H APYrHX 9JEMEHTOB H HCHOJB3yeTcs B OC-
HOBHOM /Il a/IMasHbIX, 3Jb60POBHIX U KYOOHHTOBLIX KpYyros. 3ta CBs3-
Ka UMeeT BBICOKYIC CTORKOCTB M NPOYHOCTL, 00ecneurBaeT XOpOWmi. Ten-
JIOOTBOX, OJHAKO B npoluecce WAH(OBAHME BOSHHKAIOT CpaBHHTENBHO
Gonbmine cunel u pabora 6e3 OXJaXKAEHHS HEBOSMOIKHA. S
TBephiocTs Xpyra XxapakTepusyer cnoCOGHOCTE CBS3KM CO-
NPOTHBAATECA BLIPHBAHHIO a0pasHBHEIX 3epeH ¢ pabouell NOBepPXHOCTH
Kpyra nOj BJHSAHHEM BHEIIHHX cuJ. UeMm BbIlIE TBEPNOCTb Kpyra, TeM
npouHee CBASh Mex[y abpas3suBHEIMH 3epHaMH H HO3TOMY TBeplble Kpy-
I} H3HALIMBAIOTCA MEHbILE, YeM MATKHE. o , o
- ITo TBEPLOCTH KPYrH NOAPA3AEJAIOT Ha FPYNNL M CTENeHH (rada.
10). Lugpm 1, 2, 3 cipasa or 6ykBeHHHX 0603HAYEHHH X&PAKTEPHIYIOT
TBEPAOCTh B NOPSAKE €€ BO3pacTaHus.

" 10. Crenenn TBepocTH abpasUBHHIX KPYroB IO CBA3KAM :

Tpynna TBepAOCTH " Kepamuvecrast ' Baxennropas fo:lOii!.;ﬂ'
Marxii - _ M1, M2, M3 —_— —
Cpennemarkuit CM1, CM2 CM1, CM2 —
Cpenuuit C1,-C2 Cl, C2 C
Cpeanersepanit | CT1, CT2, CT3 CT1, CT2, C13, CT.
Trepauiit T1, T2 T1, T2 Do T

v

.~ Teepmocth abpasuBHHIX KPYroOB 3€PHHCTOCTbIO B0 M Menee na Jio-

ObiX CBSSKAX IIPH BHICOTE KPyra 8 MM H 6oJiee MOXHO ONpefe]HTb Ha -
- MeCKOCTPyHHOM NpHOOpe H3MepeHHeM IIYGHHHI JYHKH, 06pasylomeics
Ha MOBEPXHOCTH KPyra nojJ AeHCTBHEM CTPYH KBapUEBOTO NecKa, BLiGpa-
CLIBAEMOro u3 paboyeil kamepnl mpHGOpa CKATHM BO3LYXOM NPH LaBJje-
nun 50 uan 150 xIla, C ysennueHnem TBepAOCTH Kpyra IayGHua JYHKH °
- YMEHbIAETCH, o o S : ,

- TBepAOCTL KPYroB Ha KepaMHUeCKOH ¥ GaKeJHTOBON CBASKAX 3ep--
HUCTOCTRIO. 12 W MeHee TPH BEICOTE Kpyra He GoJee 8 MM MOXKHO onpe-
JeJnTh usMepenneM IIyOHHH JYHKH, oOpasyiomelics OT ‘' BLABMHBANKA

B TVIO Kpyra CTaJbHOro mapuka Ha npudope-Pokeeada, -

S Qé



11. Bufop mnndoBanbHEX KDYTOB H DeXHMOB 00paGOTKH NIPH 3aTOYKE PeXyVIero MHCTPyMeHTa TOPIOM Kpyra

IMapameTps

3aToyxa yepHOBad

BricTpopexylllas cTanb

TrepAriit CnJjar

C Y /0BJAETBONUTEJ b-
HOM LWJIHDYeMOCThIO:
P18, P12, P6M5 u j1p.

C TIOHHXKEHHOII

C ¥ AOBJIETROPH- C TOHHKEHHOIH

TeeD OB CIJIAB H
MHHEepajoKepaMuKa

- XapakTepHCTHKA Kpyra:
‘apasuBHBIA MaTepHAJ

3EPHUCTOCTD
TBEPLOCTh
HOMep CTPYKTYDPH HIIH
KOHIIeHTPALHA
CBSA3KA

Pexxum 08paboTKH:
CKODOCTb Kpyra, M/c
NpoJOJLHAS TIoHaua,
M/MHH :
raybura
HUS, MM

windoBa-

oxJaxaeHue

DJIEKTPOKOPYH L
Geaerit 244, 25A

40—25
CM1-CM2
6—7

Kepamnteckas K8, 516

2025
3—6

0,04—0,06

C oxJlaxIeHHeM

UIHDY eMOCTRI: TeJbHO WH(pYe- | MIHQYEMOCTHIO!
PI9K5, PI12@3, PGM5K5| Moctbio: BKS, BK3, T15K6,
H AD. BK6, T5K10, u ap. T14K8 u 1p.
DJIEKTPOKOPYHI Kapbun gpevuug 3enensiit
XPOMHCTHI 334, 63C, 64C
MOHOKOpYHZI  44A,
45A
40—25 40—25 40—25
M3-CM1 CM1-CM2 M2-M3
7—8 5—6 6—7
Kepamnueckas K
16—18 12—15 10—12
3—6 5—8 5—8
0,02—0,04 0,08—0,12 0,06—0,08
Beyxyo uin ¢ OOHILHEM
CcXJaxIeHHeM

Cunrernvyeckifi
anmas AC6(ACB),
AC4(ACP)

125/100—100/30

100 %

Meraniuyecgad
MB1, TM2

16—18
1—2

0,02—0,03

C oxyaxKIeHHeM



e

MTpodorscenue Taba. 11

i - S
l 3aTouKa guCTOBAA JloBoAKa
I -
[
TlapaMeTpH ! TBep AHH ) TeepAbift
= CIJiaB H MH- CHJIaB H
Brictpopexylas cranb HepanoKepa- BuicTpopexy llaa cTanb MHHepaJoKe-
MHKA . paMuKa
Xapaxfepﬁcmﬁa Kpyra:
aGpasuBHEEI MaTepHan Savbop J1O 4 Cunrernuec- | asbop J10 Kapbun CunteTtnuec- | CHHTeTHuéC-
kUil anmas KPeMHHS Kufl aamas KUH asiMa3 .
AC2 (ACO) 63C AC2 (ACO) | AC2 (ACW)
BEPHHCTOCTD 12—10 80/63—50/40 8—6 6—> 40,28-—-28/20 | 40/28—28/20
TBEPLOCTD — i C1—C2 — . — M3-CMI — —
HOMEP CTDYKTYPHl HIH 100 % 100 % 50 % 5—6 50 % 50 %
KOHIEHTPAIHA ‘
-CBAA3KA Bakeanto- | Kepamu- | Bakenntosas | Bakeaunrosas| Bagenuto- | DBaxkeauto- - | Bakeantosas:
. : Bast b1, B156 {veckaaCl0] E1, B156 bl, bl56 Bas b Bag Bl bl
Pexum o6paboTku:
CKOPOCTL Kpyra, m/c 25—30 25—30 25—30 18—20 2530 25—30
NpOJAOJibHAs  10Jaua, 1—-2 1—2 0,1—0,2 0,1—0,2 0,1—0,2 0,1—0,2
M/MHH :
rayéura  miHdosa- 0,02-0,03 0,01—0,02 (0,005—0,01 | 0,01—0,02 |0,005—0,01 |0,005—0,001
HHS, MM ‘ ,
OXJIaXK IeHHe Beyxyio HAH C OXJa)KAEHHEM Beyxyio

Mpumeuarnue [lpu paborTe nepudpepuefi Kpyra WIH NPH 3aMeHe KPYT4 C KepaMHUeCKOH CBA3KON HA KQRYT ¢ 6a-

ReMuTOBON, a TaKKe NP PYyHOH saTouke CAEAyeT YBEJIHYHTH TBEPAOCTb KPYTa HA OAHY CTeneHb, a CKOPOCTD
25 % [0 OTHOWEHHKI0 K TAOJHYHHM ZAHHLIM.

pyra Ha



/

Crpykrypa alpasusHOLO Kpyfa, Z\{/apamepnsyer,oﬁwmme coliepiKa-
Hue abpasuBHBIX 3epeH B OpPoUeHTaX ¥ 0603HAUASTCS Homepamu. Hem
BLILE HOMEp CTPYKTYpBI, TeM MeHbiie abpasHBHBIX 3epeH, Goiblue pac-
CTosHHe MexAy sepuamu (puc. 10), myumie OTBOX cpesaeMoOil CTPYKKH,
-HO Mewblie mpoynocts Kpyra. CTpykTypsl 1—4 HA3HBAT 3aKPBITBIMI,
/ " b—8 — cpenpumy, 9—12 — o7-
kpuithivi, OOBYHO KpyrH sep-
nucroctbio 50—40 usrorosamioT
OATOH-IECTOR CTPYKTYPHI, a 3ep-
HHCTOCTBIO 25—12 — wectot-
CeAbMOIt CTPYKTYDHL,
' ‘KosnmerTpanus gse-
a) ag | 8 PeH a/Ma3HOr0 HHCTPYMEHTA
‘ . XapaxkTepusyeT HX COZepIKaHHe B
Puc. 10. CprKTprI a0pasHBHO-  AMMAa30HOCHOM Cloe: JJs KPYyros

ro Kpyra: ¢ 50 %-Hoit xounenTpaummeir — -
@ — 3aKpHiTas, 6—Cbe)lﬂﬂﬂ, 8 — oT+ 0,44 wr/mm3, gas KpyroBs co
. KpBITagt : 100 % -noit KOHILEHTPALHEH ~—
: \ 0,88 mr/mm®. ®axthueckn npH
100 % -aoi K()HueHTpa\mm aIMa3HBIH MOPOILIOK 3aHHMACT TOJNBKG Ly

'4acTh 00beMa aAMasHOro CJI0s, a OCTaJbHEE 34 olbema NPUXOAATCS HA
LOMo CBA3KH, Hanonuutens u nop, Coaepxcanue s1b60pa U KyGoHHTA B
Kpyre TakKe ONpene/seTcs HX KOHUEHTpaLHuei.

Pexomenganun no BeGOPY UIMH(OBALHBIX KPYrOB K PeXKHMOB 00-
paGoTKu NPH 3aTOYKE PEKYLIEro HHCTPYMEHTA NAHLI B Tadm. 11,
- ®opmbl H pasMepsl aGpasHBHBEIX, 3MbGOPOBBIX M AJAMA3HBIX Kpyros,
HCHONB3YeMBIX Ha 3aTOYHBIX CTANKAX NPH uHGOBAHHH H 3aTOYKE pe-
KYWEro WHCTPYMEHTA, a TaKkKe pekoMenayempie 00/aCTH NpPHMEHeHUA
STHX (OpM npuBeleHbl B Taba. 12, 13, 14, 15, 16,

12. ®opma u pasmepbl a0pasHBHBIX KPYros

OCHOBHBI® PasMepbl, MM

dopma Kpyra ‘
nuaMerp D g BelcoTa i l orBepcTHe @

Kpyraoe u nnockoe mundosanue nepudepuell Kpyra, 3aToyka 3aj-
Hell TOBEPXHOCTH MHOrOJIE3BHIHOTO HHCTPYMEHTA, 3aTOYKA Pes3noB
BPYYKYIO Ha TOYH/IBHO-WIH(DOBANbHLIX CTAHKAX, HUTH(POBAHHE Ie-
pelrHei MoBePXHOCTH A0AOIKOB

50 ) : 16
Kpyri mnockue npswmoro ;
apoduas TIIT gg 20
d | 100 6; 8; 10:
]‘ 16; 20; 25
| 125 32 32
/i —_—— . :
150 32
‘ 51
S 175 : 32

,32



Hpoamzslaenue m&L 12

dlopma‘- Kpyra

4 OCHGBHble pasMeps!, MM

BRICOTA H Igsépcme d

_Jm:;n.we"fp D
200 32
76
R
250 32
7%
200 76
127
3arouxa nﬁ.n, 3aTOYKA Mepeaneit BHHTOBOR [OBEePXUOCTH
MHOI0/Ie3BHIHOIO HHCTPYMeHTa
Kpyru nsiockue KOHHUECKOTO €0 6; 10
npoduas 3I1
' 20
HERR 6; 8
Lt—ﬂffJ '100 e
| 10 51
125 - 8
‘ 32
150 ° 8; 10; 16
200 16 32
' 13 16 20 51
16 - 76
250 20; 25
76
32 '
300 —
- 13 127
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I poaamemﬂzﬁa. 12

. OCHOBHEI& pasmgw'./MM

dopMa KpyTa . = .
. -} Jpuametp D l M'H oreepeTie d

/.. 3aTouyKa pe3lOB, 3aTOYKA 3aAHHX nomépxﬁvmeﬁ
MHOr0JIe3BHAHOr0 HHCTPYMEHTA

) 40 25
- Kpyrs uameunnie npaus- :
Apuueckne HIJ , _ . 13
a 50 32 o
"~ 80 40
— 20
- 100 50
125 63
150 80 32; 51
200 63
80 76
250; 300 . 100 ' 127
Kpyrn uamlednbie KOHHUEC- R
kue YK 50 25 0 b 13
80 32. o
20
100 25; 40 '
125 40; 50 o
a2
175 63 e
300 | 150 r| o150




I poao/mmenue a0 2. 12

Popma Kpyra .

Ocrospisle pasMep!, MM

puamerp D .

Bolcota H ~ |-

oTBepcTHe d

3arouka mNepefHHX IOBEPXHOCTeH M

HOrONIe3BHAHOrO  MpAMO3yGore

HHCTPYMEHTA
Kpyru Tap%enb'{arbre T 80 8 13,
100 10 2?
_ Y
125. 13 32
© 150 16
175 16; 20
200 20
250 ,
"20; 25
300
127
, 350 40
Kpyru Tapensyatsie 2TIT*
—— z 15 10
A N 45; 55 10
'.','._:- J' ';:::;ﬂ/ && 5 ; S
a
Kpyru tapenbyatnie 4TIT
12

P

70; 80

13

35



13 ®opma.u pasMeps SAEGOPOBHIX. prmn'xa‘ ‘xepmmefemﬁ"caaax%v

b
m@%.
Ha CJon

OCHonupie pasMephl, MM

o o B | swcorens | omepse | ror
D ' S
prr.noe H n.nocxoe m.nmbonaﬂne S
Kpyru nnockne npsamo- LA L
~ronpoduas 1A1-1 (JIIIH) 50 ‘4’ 10‘ : 19 1,0 .
‘ 10;25;32 | 20 5
75 5: 10 20 g
* 100 |6;10,5;13 | 20 | 5,10
125 | 3;5;8,5: 20 5
10;12,5; '
17;19; 21; )
' o7
21:25;32 | 32
150 | 5;10;16 | 32 b
200 |6:8;10;15;| 32:76 | 5
- 16;20
©10: 16520 | 82 105 20
950 | 15:16;20 |76:127| 5
0 | 715 | 5
— —| 76; 127 ‘
18,32 | 5; 10

SaTqua pESHOB 3aTqua 3a HuX IOBepxXHOCTEIl MHOI‘OJ'IESBHHHOI‘O

HHCTpyMeHTa

Kpy
gecxne 11A2 (JIUK)

I'M YaweyHble' KOHH-

.25

50 13 5 |5;10
| 75 85 2o o200 5 |[5;10
100 {- '8 20 10 -15;10
125 50 2 | 10 | 5
{ 150 : o e
175 | 50 75 |10 | 5
200 : ,




14. ®opma H pasMeps 3IbOOPOBHIX KPYIOB Ha OPraHHYECKOH CBA3Ke,

OcroBHble pasMepbl, MM

Popua 7o wemn | mcora 1 | OmaeBS | Baonon | Ampana
D .
Kpyrioe 1 1I0CKoe WRDOBAHHE
Kpyru unockue upsmo- | ) l 20 -
ro npodmas 1A1-2 (Jirin) | 75 | 5510
7 1100 | 35,10 | a2 " 3
a: 5 .
. L 125 10 32 3
- -
See=as = 150 5 32 3
10 3; 5
20 5
200 5 32 i
10 .76 5
20 32,76 | 3;5
250 | 10;15 76 5
20; 25 3
300 | 1520 | 127 | s

3dT0uK2 Nepe;HKHX NOBEPXHOCTeil MHOTOJE3BHIHOrO MPAMO3y5oro

HHCTPYMEHTa
Kpyru rapesbyaTnie
12A2 (AT) , -
J/]
e
[P S
d

50 10 0 | 1,5 3;5

75 | 11,5 16 3

75 10 20 1,5 2:3;5

100 10 2 |

125 13 32 1,5 3

150 16 32 1,5 | 510
17,5 3

200 | 20 51 1,5 | 10
21,5 s | 510
20 | 32 | 5



Hpodoancenue a'aﬁjz,\ 14

dopma KpyTa

OcHOBHBIE PasMephl, MM

|

205 | sueors | oo [zonam v;:grg%ng
D S ! .
Kpyru Tapeasyatee | 75 10 20 3 2
12R4 (JI1T) 100 1
E E i ‘ B
) 125 13 32 1,56; 3 2;3;\4
V& ==l | 150 | 13;16 5 3,5
-4 200 20
3aTouka NEpeJHUX MOBEPXHOCTEl BUHTOBOrO 3yGa
MHOTONIE3BUANOIO HHCTPYMEHTa v
Kpyru Tapeasyatoie | 50 10 20 2,5 3,0
12Y%, (03T) 16:20| 1,5 3,5
) V]
b 11,5 3 3,5
e .
+y% e 63 ,| 10 16 1,5 ;
Ui 11,5 3
75 10 20 1,5 5 .
1,5 3
100 10 1,5 3,6
11,5 3,0
125 10 - 32 1,5 3,5
11,5 3,0
13 1,5 3
Kpyri uamreunse 11V5| 125 39 32 |3 4,6
(J124K) '
41 6
150 39 3
41 6

%




{7 poé‘o)m:ce&ue raba. 14

OcHOBHElE PA3MepHl, MM

pr E cb ¢ . n T A _‘ - ‘
12 3) B B | mcora | ommepe- | 100 | e
D ) S
s SaTéqKa' pe3uoaﬁ 3aTOUKA 3a11mu§ HOBéproéTeﬁ '
MHOrOMIC3BUIHOIO HHCTPYMEHTa
~ Kpyru uameunsie 12A2 | 50 20 16 3 3
(/T4K) - : :
' | 23 6
0
b 75 25 20 3
= 28 6 .
= / : :
Sl 100 | 26 3 5
29 6
32 32 3|35 10
125 | 26 5
.29 6 3;6; 10
825 3
150 | 26 32 3 | 35
10; 20
29 6
200 26 32 3. | 10:90
29 6
40 3 {5 10; 20

39



15. ®opma u pasmepn 3/b6OPOBHIX KPYLOB HA METalJHIYECKOH CBASKE

OCHOBHBlE PasMephl, MM

e

40

Popma HpyTa mmamerp | sbico- | oreperwe | Tonmuna | wmpu-
b sail enos 3 c::ﬂ b
Kpyrace u niockoe miuosanue
/‘prm IJIOCKHE TIPsiMO- 200 3;5 | 32; 76 2
ro npoguas 1A1-2 (JITIT) , -
o
§
& -1'-% B
i % S~
S %—1— ]
ai.
3aTqua HepeHUX MOBEPXHOCTeH MHOTO/NE3BHAHOTO
npsmosyﬁoro HHCTPYMeEHTa
Kpyru | rapeasuartnie | 150; 200 | 17 50,8 | 2 2
12A2 ( T) 3
-] )
@
s
ok T | D t‘ A
. BaTouka 3a/HHX MOBEPXHOCTEHl PESIOB M MHOTOJE3BHHHOrO
UHCTPYMEHTA
 Kpyru vameunse 11A2 | 125,150 | 32 32 3 3,5
(JTUK) L
/]
bl w
" =
A== / .
q| .




16. ®opma & T PA3MEPH ATMaIHLIX KPYTOB W 6pyckos na oprammuecxoii (O), merammmyeckofi (M)
i repamuueckoit (K) cBszkax . : ;

OcHOBHBIE PazMeDbl, MM

deM'a prrog . | maaMeTp D orsepcTHE d BhicoTa H ng’(‘,‘;"ga HHp HHba.‘-"mH BE]L CB;!SKH:
’ pri‘.uoé H miockoe maa(oBanme
Kp ,n.nﬁcxne apamMoro  mpoduas | 16 6 | 2:4;6; 8; 2 R O’MuK‘-}‘,
a_. S_1; 20 6« 4:5;4;8; -}
e - \ . X » s., 2 Oy
‘. i , 10; 16
N .
25 6 - 3;4:6:8;
‘ 10; 12; 16 -
2 | 10 4; 6; 8; 10; 3;4 ‘
_ 12; 16 , -
40 16- AR S
50 .
63 20 ° | 2:4;6:8; |
o el 105 12;16
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I podonscenue taba. 16

QOcHoBHble pasMephl, MM

Popuz Kpyros araverp D oTeepcTHe d BhicOTA H rlc-gx%?g'{a manHba o BHJL CBASKH
80 .20 3;4;5:6; 3;4
8; 10;
100 32 16; 20 3:5 -
40 5
125 32 3: 4; 5: 6; 3
8; 10; 12;
15; 20
EQ 5:6
50 32 3;4;5; 6; 35
. 8; 10; 12;
15;.20; 3
200 76 4: 6; 8; 10 3:5

12; 15; 20

40




£F

3aTtouka PE3LO0B, 3aTOYKA 3aAHUX 0

Kpyru uyameusbie KOHHYECKHE C yT-
aoM 45° 12A2 (AUK)

7

===

H i

250 76 " 6;10; 12; 3:5-
, : 15;.20;
25
40 5
50; 60 5;6
300 76 10: 12; 15; 3;5
A 20; 25 - :
- 40 5
50; 60; 100 5; 6
OBEPXHOCTEH MHOrOJe3BHEHOTO HHCTpYMeHTa
50 16 20 - 1,5 2:3 0, M
. 21 3~ .
75 16 20 2 3:6
21 3 3
92 4 3 O.M
: 6; 10 O, M, K
100 20 2 3 6; 10 0, M, K
o7 4 :
28 5
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Hpodorokenue raba. 16

Topma l{PYI:DB

OcHOBHEI® pasMepsl;, MM

TGO HHA

‘WIHPHHEA CA0H
b

nnaMéTp D OoTBepCTHe 4 BEicOTa H .cnoa S BH]] CBASKH
125 20 26 3 6: 10 0. M
27 4 0, M, K
28 5 ‘
32 40 3 '3 O, M
5; 10 0, M, K
42 . 5 3 , M
5; 10 O, M, K
150 32 2 3 6 Cc, M
: 10 0, M, K
15 .
) 28 5 6,10;15 | O, M, K
+ 40 3 '-
42 5
150 51 40 '3 13 0,M,K
42 5 920 :
175 51 25 2 6;10;15 . O, M .
26 3

OgM;K



44

3aToyka 3a1HMX [0BepXHOCTell MHOTOJeSBHITHOTO

Kpyry uameunnie KOHEYECKHE C yr-
aom 70° 11V9 (A14K)

27 4
28 5
200 51 26 3 10; 15; 20
28 5
76 50 -3 10; 20
52 5
250 76 26 3 105 15; 20
28 5
51; 76; 127 50 3 10; 20
52 5
HHCprMGHTa
50 16 20 1,5 3 O, M
75 20 32 2 6
100
125 32 40 3 6; 10
150 32 3
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IIpodoasicerue taba. 16

dopma KPYTOB

OcHOBHEIE Da3MepPEHl, MM

Anaverp D oTBepCTHE d Beicota H ngél:‘fga meHHg'MOH 7 BHJ, CBSSKH
3aTouka TIepeAHHX MOBEPXHOCTEH NPSMO3y6OTO MHOTOJEe3BHIHONO HHCTPYMEHTA
Kpyru Ttapenpuatsie ¢ yraom 20°| 50 10 8 2 3;6 S O,/M; K
12A2 (AT) . 16 6 1,5 1 O, M
Y] 75 16 10 2 3; 6 O, M, K
t -‘ | 100 2 12
. . 14 °
s =] 125 32 16
i A 150 18
175 32 20 6
200 - 51 22 ‘
7 250 25
Kpyru rtapenbuathe ¢ yraom 20° 50 16 6 Le 1,2 O, M
12R4 (AIT) » - 20 10 2 3 .
100 20 10
: /] e .
R i b 32 -
% = s 150 . 32;51, 16 .3 3,5




o

Batoura mepenHHX NOBEPXHOCTEH BHHTOBHX 3yCbeB MHOTOJE3BHHHOIO MHCTPYMEHTA

0O, M

Kpyrn rapenuatie ¢ yraom 45°| 50 16 20 3 3
(=15, 25°)-12V5 (A2UK) - '
: ' D 75 20 25 3;6
N b
s }{_ 100 52 4
& 7 f X
PP D 7 4 :f 125 32 40
“h a 150
prrh TapencuaThe ¢ yraom 20° 75 20 10 2 3,5 - O, M
12V5 (A3T) o
100
ity | AP
N p50 5 125 32 13
oty 2
; = 150 16 3 5
20°h a ¥ |
prrﬁrrapeaname 12D9 (A4T) 125 32 13 .2 4;8 o, M
T 1£0 3 8; 16
g s =7~ 200 51 16
LA LI 20 16

250




I?poéo.ﬂmenue Taﬁ.l.g.— Is |

BopMa KpYTOB

QCHOBHEIe PazMepHl, MM

N AuaMerp D -~ : OTBEPCTHE & BBicoTa H ’if’,ii,”;*?a mnpml; AR Bﬁx CBASKH
BoimnadosriBanne KaHaBOK HHCTPYMEHTa
. Kpyry 1aa Baimmcboamsaﬁnﬂ KaHa-
 BOK TBepnocmagHHx CBepa
Jj
qd_ = ' |
; M o i} 40 13 1,95 M
i p X e N
16 ~
Ay <
b
qd 4= i S . ] .
o Wegrzzzzd—t— i 125 51 ° 5 2,5 M
L3
_ j
w | R - _d 7= s :
%:L\& e 150 51 6 3,6 R=3,4 M
e ' 8 5,2 R=5,1




|

.‘,1'4%{;}’”1 IJOCKHE [PAMOro . Hpodmis 100 20 6 35 35 O M
_ 125 32
D .
. : <
I 7 s 150 8
ML=/ mmi 175 51
o 200 10 -
Kpyru nns o6paboTKE TBepAOCHJAaB- 150 51 4; 5; 6,7 10 M
HHX (pes, cBepJ, pasBepPTOK H METYH- 8; 10
KoB 14Al . A 200 76
‘D R ’
77/ R /%
Kpyrn naockHe 'Il-By,C'ilopOHHHM KO- 100 20 -3 6 0=35° O, M
Auveckum npoduaem 14EE1X (A2IT) 5 o=45"°
o P : o 4 a=—=60°
- , 3 o=90°
. 18 125 32 o o e
PGNP, 77 i - 150 - _ 3; 5
: s . X - . G e s S 4 S
L2000 ) Bl S5



" Mpodorwenue taba. 16

'OcEOBEHE pasMepbl, MM

TOJNAUHHA

& - ‘
OPNa FPYToR nxaMetp D oTBepcTHe d BeicoTa H cios S gfg:Hba BHJ CBA3KH
"Kpyri miocK#e ¢ MOJIYKPYTJIOBHIIVK- c0 16 4. 4 M
aeiM npodunem 1FF1X  (ABIT), R= 75 20 4 4
=0,5H 5
' 6
b/j 8 ,

L 100 8 4
S =20 10 4
RN = 12 5
125 32 3 4
4 4
6 4
8 -4
10 4

12 5

16 5
, 20 6
: 150 32 20 6
. 51 24 7
32 7
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doprsa Kpyros ..

OcHOBHBle pasMepbl, MM

'

TosUHHA

HrUpHHA

IuamveTp D oTBEpcTHE d _ BHcorTa H cHOST S cmos b " BHA csaaxn‘fu
LoBoaka pexywmHX KPOMOK .
"B /. L S o
Bpyckn pyynbie miockue ABII 6 40 160 ‘1,5; 3 0
L.

e ] :
= M
B L .18

"6 40 160 3 15 0

60 "
.

-



MapxupoBKyY WMAKGOBANLHBX KPYroB HAHOCAT HA
TOPILOBYIO MOBEPXHOCTh ULIHGOBAJILHOIO KPyra. . ‘
Tlpumepnl MapKHDOBKH KPYTOB, . BeoE

YcnosHO®R
pOo3HayeHue
MapPKHDPOBKH

KA3

- 24A 40C26K1

35 m/c
25020127

A2

T3AU

AC4100/80
1006156

1983
u
JIO 12C27C10

1982

ca 2

Pacmudposka Mapkuposkm
Kocynuacknit aGpasuBubifi 3aBoj

DieKTpoKOpyHE, 24A, 3epHH¢TOCTb 40,

TBepAOCTh C2, CTPyKTypa 6, CBA3KAa Kepa-
MmHuueckas Kl ‘

HauGoabmas ochyz»kﬂaa CKOPOCTh
Pasmepnr kpyra (DXHXd mum)

Knace mactpymenrta A, knacce puc6ana-

ToMuuHCKRi 3aBOJ a/AMa3HOrO HUHCTPY-
MeHTa / '

[TopoIOK CHHTETHYECKOrO ajMas3a Map-
ku AC4(ACP), sepuucrocts 100/80, kou-
veurpanus 100 %, cBaska OGaxenuToBas
b156

I'on m3rorosfeHus

Jlenunrpanckuii  abpasupHbiii  3aBOJ
«Hnpnu» .-

Hopomox,aﬂst‘)bpa mapku J10, 3epﬁuc-

" tocts 12, Tsepmoets C2, crpyktypa 7,

cBA3Ka kepamnueckas Cl0

Fox usrorosienusa

5. H3HoC waH@poBAILHEIX KPYTOB W CIOCOGH MX NPABKH

., Hanoc mandorasskbiX Kpyros, Ilpn pesannn meTaanoB uL1HpOBANL«
HBIMH KpyraM HPOHCXOJMT H3HOC X PabOIHX- HOBEPXHOCTEH, KOTOp.If
B 3aBHCHMOCTH OT YCJAOBHH MINMQOBAHHA MOMET DDOABJATLCA B OLHOM

‘U3 natH BHAOB (Taba, 17),
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17. Buis #sHoca miudosalibHEX KPyros
. IllepoxoEa- HHTeHCUBHOCTD
* . XapaxTep pasMep- | TocTh mJHpy- | SheMa oGpaGaTel- )
Buyg mspoca* XapakTtep nHsHOCA HOTO H3HOCA KpyTa | eMoit Mopepx- | BAEMOTO Marepuana | O6nacTb MpUMeHeHHS
‘ HOGTH 33 NepHOZ CTOH- .
B KOCTH Kpyra
‘TIpéoGnanaiomee camosa- | Buipwisasue a6-| Hamoc Goap- | [loBmuen- |  Crabumbro "YepHosoe . .OIiH-.
TauHBaHHE . ' " |pa3WBHBIX 3epeH C | mol, cTa6HIbL- Has Goubrrast dhoBanue ‘CTaJjH,
paspymieHueM  MO- | HBIH -Jo6paboTka TBEPAHX
CTHKOB CBSI3KH HJH CIJIaBOB  Kpyramu
00bEMHOE  pa3pyviie- n3 KapOHZa KpeM-
HHE 3epHa TNO He- HHS
CKOJIBKHM  TOBEPX-
HOCTAM -
- YacTHdHO® C€AMO3aTauYHP3- Mukpopaspyiue- Bravane wus- BericoTta Cuuxaercs | IToayuncrosoe
HHe, YaCTHYHOE 3aTYIJICHHE HHE KDOMOK 3epeH, |Ho¢  Goubinof, [ LIEpPOXOBa- mnadosanme. Han-
: T o ; HX BHIKpalIMBaHHE |[3aTeM cTa6GuaH- | TOCTH 3aBH- - Bonee  abderTHB-
- ' , aupyercs CHT OT pe- HOoe HCHOJb30BAHNE
. S xuMma ofpa- Kpyra ' e



[
I

IlpeoGnagmatouiee 3aTymie-
HEe 2

Yacruunoe 3aTyIJieHue, 4a-
CTHYHOE 3acajiHBaHHE ’

TpeoGaanatoniee
BdaHHe

sacajig-

Hetupanue  eep-
WKH 3epeH ¢ 00-
pasoBaHHeM  IJO-

IIaZA0K H3HOCa

Hanunanue oGpa-
BaToiBaeMOro Mmare-
praja Ha BEpIIH-
Hax sepen ¢ ofbpa-
30BaHMEM  ILJIOLIA-
JIOK H3HOCa

3anoc/jHeHHe RIa-
ouR oOpabaTeiBae-

MbIM MaTepHaloM
H OPOAYKTAMH H3-
HOCa

Bunauane wus-
HOC  G0JLLUIOH,
3aTeMm PEe3Ko
CHHZKAaeTcd

Hznoe 6Godb-
I0H, HecTabHIb-
HEH

[ToHUKEHHEIH
H3HQC '

Haumvens-

Hiaq

HeycTofiuu-

Bad

Tonuxen-
Had

3HauHTENLHO
CHHIKaercd

Hecrabuasras

Ouenr HH3KAH

Tounas pasmep-
Had o6paboTka TpH
BLICOKHX TpeboBa-
HHAX K mepoxosa-
TOCTH

Berpeuaercs mpH-
20paboTKe miacTH4-
HbIX MaTepHa/0B

"He peromeHiyer-
cA

* Bui H3HOCA CMeIAaeTcsi B CTOPOHY 3aCA/HBAHMA [PH YBEJHYEHHH CKOPOCTH KDYra H ero Tnepﬂocm a Takxe mpH
YMEHBIIEHHH 3ePHACTOCTH KPyra H/H MHTEHCHBHOCTH CheMa Marepuajia.



. » -BrikpamuBanie a6pasHBHEIX 3epeH, 3aTYIVIEHHE: U 3aCaiuBanHe. pa-
6oueil- NOBEPXHOCTH KPpyra HPHBOJHT K HCKAXKEHHIO €r0 NepBOHaTabHoM
reoMeTpHYecKOli (HOPMEI, CHHKEHHIO ero pexyliel: CIocoGHOCTH, BOSHHK-
'HOBEHHIO: BHODALMH, YXYIUEHHIO WIEPOXOBATOCTH IWANGYeMOH NOBEDX~
HOCTH M YMEHBIUEHHIO TOYHOCTH 06paGoTKH. NS BOCCTAHOBJNEHHS TeQ-
_MeTPHYECKOH - POPMB! LHUIH(POBANBHOTO KPYTrd, pexKyUIHX CBOKHCTE €ro pa- .
Gouell MOBEPXHOCTH TIPHMEHSIOT NPABKY, NPH KOTOpoH ¢ paboueit 1o-
BEPXHOCTH Kpyra CHHMaercs alpasuBHLIH . MaTepHaJ H CBsska. Bpema
MEXNY JABYMS NPABKAMH HASLIBACTCA IIEPHOLOM CTOHKCCTH MIHGbOBaJb-
HOrO Xpyra.

CnocoGer npaBKu 1wAH(OBANLHEIX KPYToB, [IpaBKa aAMa3HEM
o6raumBaHHEM HCNOJb3YeTCs AJs aGpasHBHBHIX KPYrOB HAa KepaMH-
_deckoll, 6aKeNHTOBON H BYJKAHHTOBOH CBA3KAX, A/ aJAMA3HEX H 5/b60-
. POBBIX XKPYrOB Ha KepaMHYeCKOW CBA3Ke. '
Pexnm npasgu: vyp — pabouasn, spp==0,2--0,4 M/MHH, Sgog=0,02-~
--0,04 MMm/nB. X071, . ‘

"Aamaa B on paBe NPUMCHSIOT AJA TOYHOU ()aCORHOM NpaBKH.
CHOXKMBIX npoduied .

. AnAmMasHo-MeTanJHYeCKHEe KapPaHLAUH TNPHMEHIOT
A2 IPABKH NPAMOJIHHEHHBIX MM HECJOXKHBIX (QACOHHBIX Npoduaei:
... .mun 01 (L) ¢ anmasamH, pacnoJOIKEHHBIMH LENOUKOM




: Hpaﬁxa oﬁﬁ‘aqanannermg. 7
“ HCHOMB3YETCH. I aNMASHEIX. M aibOOPOBEIX xpyren Ha - 6& , ,momﬂ'v
'CBASKE; a TAKKe A OUHCTKH OT 8aCAJUBARNA AJIMASHHX H SI560POBEIX
KDPYroB Ha -METaJ/IHYeCKOl | cmraxe prcox 3aKPENJIAIOT B THCKAX: na-
CT0Je CraHKa.: _ o
~ Pexum mpaBrH: Uﬂp-—-paéoqaﬂ Snp-—o 3——-05 M/’MPIH, s.m,,-01

--0 15 MM/JIB xo.u. ) )

v
~

Hpanna oﬁxaruaaﬂuem KPYroM us Kapﬁnna erMHua ne-
noapayercs AJH aJMAasHBIX U aanOposblx KPYI'OB Hd METaJJIHUeCKOR -
B OGakeauTosoil cssiskax, Ilpassmuii xpyr, nojyyanomui- Bpaiuesne oT
LI OBANbHOTO Kpyra 3a CUeT TPEeHHS B 30He KOHTaKTa, npn'ropmamu-
_BAETCH CHEUMAJBHHM YCTPOHCTBOM.

-PexuM npaBKu ¢ NMPOXOJIBHOH nonaqen. vgp — pabouasq, s,.,,=0,5~a=,
~-1 M/MBH, Sgon=0,02--0,03 MM/AB. x04. ' '

Pe}th npamm BDe3aHHeM: vxp—paﬁeqaﬂ Snp-—o 5—-1 MM,[MK]-L

1IpaBKa HAKATHBAHHEM CTANBHHM IHCKOM ncnonbayercx
2aa GacoHHbIX aOpasHBHEIX KPYros Ha KepaMHIeCKOH CBfIKe.
Pexxum npasxu: va—O 1+0,2.M/¢, Snon==0,02--0,06 MM/MHH

: H p_a B Ka w a u dbo B a HHeM prI‘O‘M us Kapﬁuna KpeMHHT ne
A [ aTMA3HBIX M 5JbGOPOBBIX KPYroB HA META/LIHYECKON
# cBASKAaX, Hpaaﬁmuﬁ prr umeer aBTOHOMHbm - Hpm




. Pexum npaBkd -Ha HH(GOBAABHOM CTAaHKE: Uxp — PAGOuas, Sop=
=1--1,5 M/MuH, Spon==0,054-0,08 MM/aB. X0k, Unp==12+-16 wm/c; rnpu
‘BpaBKe BHE CTAHKA CKODOCTb 3alMpaB/igeMOro Kpyra vxp==1--1,5 Mfc .

.

IMIpaBxa maudpoBaHKEM aJMa3HBIM pdnﬂKOM UCMOJb3YeTCH
Iast GacOHHBEIX a0pasHBHLIX KPYroB Ha KepPaMHYeCKOH M GaKkeNHTOBOH

CBA3KaX. ) o
Peum = npaBkn BpesaHHeM: Ugp — palboyasd, Spp==0,5 MM/MuH,

Unp = ].OM/C

[IpaBka 5MeKTPO2pPO3HOHHAA KCNOALIYeTCA AJIHA (haCOH-
(HOWl M NPAMONHHEHHOH TIPABKH a/JMasHbX H MbGOPOBHIX KPYroB HA
METa/UIMYECKOH CBA3KE, KOTODHIE fBJAIOTCS AHONOM ¥ MOAK/IIOYAIOTCA
K TONOMHUTENLHOMY TIOJIOCY MCTOYHHMKA TOKA. IIpaBAIIMM HHCTPYMEHTOM
(KaToAOM) SBJAETCS - CTAIBHOM, YYrYHHBIA MM rpaduTOBHIA (aCOHHBLA
AUCK WM JIATYHHBIH CTePXKeHb, KOTOpbie MOAKMOYAIOTCS K OTPHIATE/b-

HOMY MOJIIOCY HCTOYHHKA TOKA. .

Pexum npaBku Ha 1uH(OBANBHOM CTaHKe: Uxp — pabouas, U==
==12--30 B, vz=20 m/c; npu mpaBKe BHe CTaHKa Uxp=0,8-1 Mm/c,




we vt 6, CMA30YHO-0X AN B AK0IINE KAAKOCTH ]
€maseuno-oxnaxaaiomue xugkoctn (COJK) mnogmatotca B zeny
KOHTaKTa WIH(MOBAJLHOIO KPYra € H3Je/HeM W OKa3HBAalOT CYHIECTBeH-
HOE BJIHSIHHE HA TIPOIECC MIIH(GOBAHHS 32 CYET OXJAXKAAIOINEro, CMazQ4-.
‘HOro, ajacepOIHOHHOrO, CMBIBAIONIEr0 H AHTHKOPPOSHHHOrO ACHCTBHA.

ITpn maudopannn u sarouxke npuMersor Bogubie COJK, macaanbie
SMylbcH ¥ Macaa. Hamayammm oxnaxkznaompm jeficTsieM 06JagaioT
soanue COJK, a HauAydmygM CMa30uHbIM AeHcTBHEM — Macaa (Ta6u. 18).

18. O6nacra npumerenns COMK

. ) : Homep
Oﬁpaﬁagggaifg;amﬁ e AGpasuBHBI MaTepual Ces3Ka Kpyra cocTana
: . COPK
DJIEKTPOKOPYHL Kepammieckas
Bageaurosas 2; 3: 4
. o ByakanurtoBas
' BuicTpopexymasg | _ _
cTajb | 2m6op bakenuTopas 9.3
Kepamuueckas !

Merannnueckas 2; 4

Kap6ua gpemuna ! Kepamuueckas 3
: ' bakenunrosas
Teepablii cnnap . Fo Bakeauropas 1; 4
: Anmas

Mertanauueckasg - | 13 3; 4

. L
- Ilpumeuanme. Cocrap 1: 05—2 Y xanbuMEHEPOBAHHON -COMH,
0,2—1 % nutpura HaTpHs, ocTanbHOE Boja; cocras 2: 0,7—1 % TpusTa-
‘Honamnuna, 0,25—0,3 % mBuTpHTA HaTpHA, OCTambHOE BOJA; COCTAB 3:
3% smyabcona HIJI-205 uan - «Ykpuuona-1», ocTaibHOe BOAZ,  CO-
crap 4: macno «Huaycrpuanpnoe 12» s cKopocTHOro u - rayGHHHOrO
umdoBanua. 5 Ry :

Cnoco6 nonaun COJK «nonmBoM» uin cBoGofHONanalomed crpyedt
IIMPOKO NMPHMEHsAETCS NpH s8aTouke HHcTpyMmenTa. COJK mopaioT x zone
pe3anus LEHTPOGEXKHHIM HACOCOM Hepe3 COINIO, HMEIoIiee IIENEBOE Bbi-
XOAHOE OTBEPCTHE; CKOPOCTh MCTEYEHHs ' JKHIAKOCTH UpHMepHO 1 Mfc.
Ipu mwauposanuy u saTouke HHCTPyMenta pacxox COMK ofniuno pasen
5—6 a/mun. Ilpu nopave COJK Hamopuofi crpyeil maBjieHue KHAKOCTH
nopbimaior 1o 0,4—1,2 MIla, 4TO DPHBOAHT K YBEIMUECHHIO CKOPOCTH
notoka COJK mo 25—30 m/c. CymmHOCThL THAPOaspOAHMHAMHYECKOrO CHO-
coba nogaun COJK 3axmiouaercs B HCHONbIOBAHHH BO3YIIHEIX TIOTO-
KOB, CO3[laBa€MBIX BpalalomuMcsa HTAGQOBAJBHBIM KPYLOM, AJS TOBHI~
~ MIEHHS CKOPOCTH. ABHKeHHA KHIKOCTH, ' ]
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CJABA I YHUBEPCAJIbHBIE CTAHKH |
RS 3ATOUKH pE)l(ymEro HHCTPYMEHTA

1. Ocaonuue nomrmn oﬁ' yﬂuaepcanbﬂux CTaHKax

Pemymuu MHCTPYMEHT 3aTAYUBAKT HA YHUBEPCAJbHBIX H CHOELHAJH~
3HPOBAHUbIX CTaHKax, Ha yHuBepcanbHBIX CTaHKaX, K KOTOPHIM OTHO-
CATCA  TOMMJBHO-UINGOBAJbHLEIE H  YHHBEPCAJbHO-3aTOYHHIE CTaHKH,
MOKHO 3aTAYHBATh Pa3/HYHble HHCTPYMEHTH. Ha TOYH/IbHO-UUIH(OBaihe
HOM CTAHKE MOMKHO 3aTAa4YHBaTb pe3el, U CBEPJIO, BHINOJNHATh MEJIKHE CJes
capHQe-00AMPOYHbIe M. NOJNHPOBaJbHLE paGoThl. Ha yuupepcasibHO-3aTOY«
HOM CTAHKE, UCHOJb3YA CHeUHa/bHble NPHCIOCOGNEHHS, MOXKHO 3aTayl~
BaTh. JHOObIE BHAB PEeXyLlero HHCTpyMeHTa. K. croenuannsupoBaHHbiM
OTHOCATCH CTAHKH, NPeAHA3HAYCHHBEe AJS 3aTOYKH OIHOIO BHJA PEXKY-
_IEero HHCTPYMEHTA: CBEpJI, Pe3loB, uepBAYHbIX (pe3. Crnenna usupoBaH-
Hble 3aTOYHBIE CTAHKH BBICOKONMPOM3BOAHTENbHL M obecmeuusaT GoJjee
TOYHYIO 06PABOTKY, OXHAKO HMEIOT CIOMHYI0 HACTPOHKY. '

Tounsbro-uui(oBaIbHbE CTAHKH (TOUMAA) — 3TO Haubosee npo-
CTBIC SAaTOYHBIC CTAHKH, NPHMEHAEMBle I/ 3aTOYKH MHCTPYMEHTA Bpyd-
HYI0, & TaKxe JJs 3aYHCTKH pAerasell, JJa KauecTBEHHOI'O BBINOJHEHHS
9TUX Omepauuii HCHOMB3YIOT HECJAOXKHEE npucrocobnenus. CTaHKM B 3a-
BHCHMOCTH OT HA3HAYeHHs pPasAe/sloT [0 pasMepaM LIH(POBAJIbHBIX
Kpyroe Ha 3 rpynmel: MaJjble CTAHKY ¢ Kpyramu auamerpom 100—175 mm,
NpPHMeHsieMble [Jif 3aTOYKH . MeJIKOr0 MHCTPYMEHTa B 4acoBoil u npuGo-
POCTPOUTENBHON NPOMBIIJIEHHOCTH; CpelHHe CTAHKH C KPYraMH JZHaMer-
pom 200—350 MM, npuMeHsiemEle B MALIMHOCTPOEHHM JJIST 3aTOYKH OC-
HOBHbIX THIIOB. Pe3LOB; KPYNHBlE CTAaHKH ¢ Kpyramu amamerpoM 400 mm
1 GoJiee, UCHIO/Ib3yeMbie KaK O0AHPOUYHO-3aUHCTHBIE.

© 2, YHuBepCaNbHO-32TOYHbIE CTAHKH M NPHCNOCOG.IeHuUSA

Cranku, YHHBEPCAIbHO-3aTOYHON CTAHOK — OCHOBHOM THN 000pyn0-
BaHMs, HCHOJNb3YEMOro. JUIA 3aTOUKH MHOTOJIE3BHHHOLO HHCTPYMEHTA:
3eHKEPOB, PasBepTOK, (pes, AONGAKOB M MeTuMKoB. MOXKHO 3aTauHBath
TAKKE Pesusl, YepBsAunbie (pesbl, 3yOOpesHble TONOBKH H IPOTAKKH.
Crankn npucHOCOGJeHbl A/ KPYLJIOTO (Hapymuoro H BnyTpeHHero) H
HJIOCKOTO LM (OBAHAS,

- VHHBCDCAVIbHO-32TOUHOR CTAHOK MoX. 3644 (Taﬁn 19) nopenHasHa-
9eH AU MIHGOBAHHSA, 3ATOUKH H IOBOAKH PAas/HYHBLIX MEJIKHX HHCTDY-
MEHTOB, AGAOHOB H JPYrHX pAerajiel H3 TBEpJAOro CIJABA, HHCTPYMEH-
TaubHOR cTajy, MMHepanoxepaMpnm aﬁpaansubmu, aJMasHBIMH H :-mx)ﬁo-
POBHIMH KPyraMmu.’ -

Ha cranke MOXHO NPOH3BOAHTH: KPYIJoe LIAHGOBAHUE IHUJIHHIPH- .
YeCKHX M KOHHUECKHX IOBEPXHOCTeH, NJOCKOe WINHGOBAHHUE MOL PasHbi«
MH yriiaMH, UUH(QOBaHHE PajHYCOB, SKCUEHTPHYHOe wWH(pOBaHuE.

Cranok cHabxkeH crenuaJgbHbIM MHKPOCKOHOM A HBMGDEHHH JIH~
HEHHBIX H YIAQBHIX NapaMeTpoB K HaOMOJeHHA 3a 30HOH 06paboTKH.
O6paGorka npoussoautcss Beyxylo, Otcoc abGpasHBHON mbeliH U3 pabo-
¥el 30HBl OCYHJECTBJISETCHA C MOMOIIBIO BCTPOSHHOrO B CTAHOK HbLISCOCA.

CraHOK HCHONb3YeTCA IPH 3aTOYKE HMHCTPYMEHTa B 4acoBOH, HPH-
6opochome.anon H PajMOTeXHHUECKON NPOMBILIIEHHOCTH.

- YuuBepca/bHO-3aTOUHOM cTanok Moj. 3M640 npem{asnaqeu lIJlﬂ-
utH(oBAHHSA, 3aTOYKH H JOBOJAKH OCHOBHBIX BHIOB MEJKOIO PEKYLIEro
'MHCTPYMEHT2 B aBTOMOGHJIbHoﬁ aBHANHOHHOH H npuﬁopocmomenbﬂoﬁ
NPOMLILIICHHOCTH. - .
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- 19." TexunuéckHe XapaKTEDHCTHKA OCHOBHHIX MOJe]ell YHUBEPCANBbHO-3aTOUHEEX CTAHKOB

i -
3M640

SIG42E

1230

- Tapamerp c;'ziHKa' 3644 3p642 ' 3M642 ; l
K.nécc TOUHOCTH ; B n n 3 i
, I[HaMeTp wspeinss (p umemrpax),| . 65 1o 100 1o 250 zo 250 Io 250
MM . : o
.Zlnﬁ_uakuazxeqmz (B nenrpax), MM : - no 250 Io 630 | no 500 ‘1o 500
BHCOT2 TeHTPOB, MM — 80 125 125 125
Pasmepst crona, Mm — 40063 900 140 © 800 140 800 140
- ¥Yrox hosopvo'ra\ cTojia, rpan i_'QO =£50 +45 +45 . 345
Vram MOBOPOTa m.nmpoaanbﬂou - _i—iSO +180 +180 - =180
646ku, rpaﬂ ' :
et +110 =90 420
Jluamerp mmcboaanbnoro prra Jo 100 o 150 Jlo 200 Ilo 200 Jlo 200
MM - T
‘Jacrora Bpameﬁm Kpyra, oa/MHH - 28008000 | 2500—8000 | 922406300 | 22406300 | 2000—7000
L _ (4 crynenu) (6 CTyleHei) (4 cTynenn) (4 cTymeHn) |- (GeccTyrenyaTo).
MOLIIHOCTI: npHROAR mnnrboaanb- 0,55° 0,55 1/0,75 1,5/1,1 2 2,2 ‘
. HOro kpyra, kBt - B N R R . , L. R
Tabaputsi, MM - . f77,0><850><j:‘1530 700X 863 1220 | 2330 1660 | 1800% 1470 .-| 1715% 1720
TR fr iR S IX1850 x1625 | - X1636.
_ =" s00° 5000 - © 1600 1500
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Puc. 11. YunBepcanbro-3aTO4HOH CTaHOK MoA. 3ME42:

1 == IYALT yipaBleHH#, 2~ MaXGBHK olepedHofi momaud, 3 -— OCHOBaEMe cToda, 4 — cTol, 5 — wnudoBaibian 6afka, § ~—~ MAXOBHK TOH-
Kol NpPOAONBEOH mOZamu, 7 — KOJMOHHA, § — KapeTka, 9 — §ak oXJaxAeHHd



Y

4=

Puc. 12. Kunemartuuecgas czema

VHHBEPCAJbHO-3aTOYHOTO CTaHKa
moz. 3M642:

1 — maudoBansHas 6a6Ka, 2 -« Ma-
XOBHK DYYHOro NoibeMa H OIYCKaHHS
KOJOHHEI, & — KOJIOHHA, 4 — Kaperka
LollepedHOro NepeMelleHHd KOJOHHHI,
& — MaxoBHKM  IoNepeyHoH NOXayH,
6 — KHONKH TOHKOH NomepedHOH NMoAa-~

4H, 7 ~— 5JIeKTPOIBHraTeNb OBICTPOro

TMoABEMA M ONYCKAHHS KOJOHHE, 8.-—
Maxo0BUK TOHKOH HpoAosSbHON Momawx
CTONa, 9 -~ MaxOBHKH ponLoNBHON
TMoLa4u CTona, 10 — CTOJ NMPORoAbHON
noxayd, I/ — nmoBopoTHBIH cTog, 12 —
5JeKTPOABHTATENb MNpHBoAa MaHdO-
BaJABHOr'O Kpyra, 13 — pefika Npopob-
HOTO X0Xa



Ha cramke MOXHO npPOM3BOAHTH: KPyIvioe wiin(OBaHHE LHTHHAPH- |
YeCKHX M KOHUYECKHX ‘[HOBEDXHOCTEH, INIHGMOBAHHE BHHTOBBIX MOBEPXHO-
creft, wandoBanue no pajguycy, mandobanue (ACOHHBIX MOBEPXHOCTEH,

3aTouKa NPOM3BOJMTCH BCYXYI0 HJHM C OXJIaXKJACHHEM, . :

_ YHHBepca/lbHO-3aTOUHBIE CTAHKH.MoJ. 3B642, 3M642 (pue. 11, 12),-
3[642E npenuasHayeHs! A/ 3aTOUKM H JOBOLKH PasHoobpasHoro pe-
KYLIEr0 HMHCTPYMEHTAa B YCAOBHSX CpeiHero MamuuHocTpoeHus, CTaHKH
¢ 6yksofi E sBasiorcs ruapoguuupoBanunimi. UlnudoBansHas GaGxa
cranka Moji. 3M642 mmeer HaxaoH o 20° (puc. 13).

Pﬁc. 13. landopanpuas 6a6-
Ka CTaHka mMox. 3M642

OcHOBHBIE MPHCNIOCOGIIEHHA K YHHBEPCANbHO-3ATOYHBIM CTAHKAM
moa. 3B642, 3M642, 3SM642E, 3M642E-1, 3]1642E

IlenrpoBeie Gabky CIy:xaT AJs 3aTOYKH HHCTPYMEHTA B UEHTPAX:
$pes KOHIEBBIX NMO mepefHedl H 3ajHeHl NMOBEPXHOCTSAM 3yGbeB HA WH-
JHAAPUUECKO YaCTH, 38HKePOB M PasBEPTOK MO MepejHelt u safuedi mo-
BEPXHOCTSIM HA KaJuOpyloled 4acTH, METYMKOB MO NEpEfHeil MmOoBepXHO-
CTH H T, 1. . ‘ g

(A
4

Boapiias yHuBepcasibHAA TONOBKA NPHMEHACTCS AJIA 3aTOYKH TOP-
IOBHIX M HAKJOHHBIX PEXYIIHX KPOMOK ()pe3 H 3eHKEPOB, 3aKpPEIIseMBbIX -
MPY 3aTOUKE 33 XBOCTOBHK (KOHCOJIbHO), I'0JIOBKA MO3BOJISET MOBEPHYTH -
HHCTPYMEHT BOKDYT CBOEH OCH U emie ABYX oceff, A 3aTOYKH MHOrO-
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* 71€3BRAHOrO HACTPYMEHTA C TOYHMIM PACHONOMKEHUEM 3YObeB HA [OAOBKY
YCTAHABMBAIOT [AEMHTENbHEH MEXaHH3M ‘

P

[ipucnocobienue AJs KPyriore winGoBaHHA MOHTHPYIOT HA 00Jbs
W0H YHUBEpPCANLHOH [OM0BKE ‘ :

N

[

Manas ymuBepcanbias roJioBKa NPHMeHAeTCA AT SaTOYKH TOPIHO-
‘BLIX M HAKJOHHBIX PEXYLIHX KDPOMOK (1)1)63 H 3eHKepOB, 3aKpenaseMbix
npH 3aTo4YKe 3a XBOCTOBHK. .-T'osi0BKa N0O3BOJIAST HOBEPHYTH HHCTPYMEUT
BOKpPYT CBOEH OCH W elie Tpex oced
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' YuHBEpCanbHag YIOPKa MPEeAHA3HAYCHA AAS NPABHALHEro OpPUEHTH~
peBanus 3y6a MHOTOJMIE3BHHHOTO HHCTPYMEHTA HPH 3aTOUKEe U A/ HeJie-
HHA NpH IEPEXOJE K 34TOYKE C/ejylounero 3yba

yHPlB(:‘]jCaJIbeIE THCKH TpenHa3Ha4YEHL AJS 3aTOYKH PE3lCB H TJIO-

CKEX IIDOTAKEK W NO3BOJSIOT MOBEPHYTh HHCTPYMEHT BOKPYT TPeX ocell
Ha 360° .

Haknouno-noBopoTHele THCKM NpPeAHASHATCHH NNg 3aTOUKH pesinos
- M NJIOCKHX NIPOTAKEK ¥ NO3BOJITIOT NMOBEPHYTh THCKH BOKPYT ABYX OCei
ua 360° 1 BOKpYr Tperbed ocu Ha 90°
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Hozxp}qaux CRYRHT enopou mpH 3aToKe: Bp}"iﬂ}’fo PE3UOB H ABCKO-
BBIX ‘AN

IMpucnocoSacuue HJs JHHeNHOH NPaBKH KPyra, npelHasHadesHoe
AJ NpPAaBKH a/iMa3HbIM KapaHjailioM, yCTAaHAaB/HBAeTCA Ha CTOJ CTAHKA

TIABA IIL 3ATOYKA PE3110B

1. OCOGEHHOCTH KOHCTPYXIIHH PEIUOB

/ ' TEXHOJOTHH HX 3ATOYKH

7 T 2

S — P

e)

L]

) )
. Pue: 14. KoHCTPYKIHH DPE3IOB:
@ — MPOXOLHON OTOrHYrBlit HpaBblil, 6 — NPOXOLHOH NPAMOH JeBBl @ — Ipo<

XOAHOMK YIOPHBIA IpPAaBBl, 2= IPOXOAHOH YNOPHBIA OTOTHYTBIH npaBnii, O —
NOAPe3Holl OTOTHYTHIHl HPAaBBIH, € — PacTOUHON AMA CKBO3HBIX GTBepcrﬂﬁ Y —
‘ OTpPesHOH, 3 — pe3nGoBol
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" Pésnn npEMEHSIOT 1Js PA3NHYHBIX BULOB 06paGOTKH: ToueHHs, pace
TAYMBAHHA, CTPOraHug, OTpesku M T.A. (puc. 14). Pé3um H3roroBIsiOT -
ueJALHHIMH M cocTaBHuIMH. Pesen (cM. pme. 1,a) cocTont u3 paboued
yacti (roJIOBKH) M 3a)KHMHoOIl uacTty (crepxHus). B cocrasHoM' pesue
PasHyaloT PeXYIIYI0 YacTb, OCLIYHO BHIMOJHEHHYIO B BHAE IVIACTHHKH'
Y3 UHCTPYMEHTaJBHOTO MaTepHasia, . JepiKaBKy, Ha KOTOpofl 3Ty nia-
CTHHKY 3eKpenysior. IINacTHHKH KpenaT K JepiXaBke CBapkofl, nafikod,
NPHKJICHBAHHEM HJH MeXaHHYeckH. JlepKaBKH HMEIOT NPAMOYToJbHOeE,
KBaZpaTHO® MJH KPYTJOe ceueHHEe CTepPXKHs. ' -

‘TToBepxnocTn pexynleit yacTH pesila pasfesgior 'Ha OTKPHTHE
W noayorTkpuTHe (puc, 15). K OTKPHITHM OTHOCAT-NOBEPXHOCTH,
KOTOPHIE HE NEPeceKaloTcd.C AepiKaBKOH, T.e, MOTYT 3aTauyHBaThCs Ha-
TIPOXOA. : . R

Puc. 15. 3aTouka OTKPHTHX (@, 8) H TMOAYOTKPHTHX -(6, 2) 3aaBmx
: ¥ NepelHHX nosepxHocTeil

FnapHple-yramw pesiua: nepesHuil yroa 'y, sajiumii yroa o,
YT0Jl 3a0CTpeHus B, yron pesawust § — H3MepsIOTCS B TJIABHOH CeKymied
T/IOCKOCTH A—A (puc. 16), KOoTOpasi HeprneHAMKYJSPHA NPOSKIHH IJIAB-
HOH pexyllel KPOMXH Ha OCHOBHYIO INIOCKOCTb. BO BCHOMOraTtenbHO#
Ccexyiell mA0CKOCTH 5—Db5 n3MepAloTCs BCIOMOTaTeNbHBE YIVIH i, O}

- Pne. 16, Onpefenenue yrioB pesna © TaBHOA H BCHOMO«
: l"a_TeJIbHOﬁ CEKYIIHX- HJIQCKOCT!IX



B OCHOBHOH TUIOCKOCTH . uamepnercn IJaBHBIE yroa B muase @ (Memny
NpoeKuyeli IMABHOA pexcyluell KPOMKH HA OCHOBHYIO ILIOCKOCTh H Ha-
ApasJjeHHeM HOJAYH), BCHOMOTATEJbHBIR YroJa B IIaHe @y, YIoJd TpH
BepIUUHE B, [VIAHE €, YIOJ HAKJOHA [VIABHOH Peylle# KDOMKH A n3Me-
PAETCA B TJIOCKOCTH, NEPNEHAHKYAAPHOA OCHOBHON MIOCKOCTE, npoxo-
Afilell uyepe3 IVIABHYIO PEXYIIYI0 KPOMKY. ,IlonycxaeMbIe o'rxnoueﬁﬁﬂ’
YrioB pesua mpuseletnt B Tabu. 20 ’

20. Jlonyckaemsle OTKJIOHCHHS YIVIOB Pe3la

- : - ,&onycméMee '
Yroa pesiia 3naueHHA YrIOB, FPaj OTIJIOHSHUE
, . yrtaa, rpen
Tepenuuii v Menbure 12 =
: Boabwe 12 +2
Tnasuoii 2aguud o Ot 6 no 12 +1
BenomoratenbHeiét  sagHui | Menbie 2 +0,5
ohy ‘ Bonbuie 2 =1
CnasHil B oAaHe @ Or 30 mo 100 +2
Bemomorarensubii B IUa- Mesbe 2 +0,5
HEe Qp Or2 a0b 4+t
_ Boasuie 5 +2
Yroa Hakjgoma riaasHOH pe- Or —5 1o +5 *1

Wymei KpOMKH A

21 Pasmepnt CTPYIKKOJIOMAIOMHX 3JIEMEHTOB nepesuei
MOBEPXHOCTH pe3la

-

INapaMetpbi

Crpy AKKOJIOMAIOIINE :
BaremseaTel fo MM b. mm R.wmm | A Mu | i‘p':’:i’.ll l‘;é.lrl(
Menxopaamepﬂaﬂ ¢,1—1,2 1—3 | 0,5—=3 }0,1—{0—10} =

JYHKA 0,5
Kpynuopaamep- 0,!—-—1,2‘ ‘3—8‘ 4—12 | 0,2—{ 0—10] ~
‘Haf JAYHKA 11, ‘
- Topomexk (ycryn) |0,1—1,2 5—-6 0,3—210,3—|0—10} 90—
: i . _ ) 11,5 “} 160
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_ Thapible u BCIOMOraTelbHbie 33JAHHE NOBEPXHOCTA BCEX pe3ilos,
8a HCKJIOYeHHEM (ACOHHBIX, BHOOMHAIT mockumu (puc, 17). ITepen-
HIOIO IIOBEPXHOCTH PESLOB BHIOOJHSIOT IVIOCKOH §e3 CTPYXKOJOMAaIOLHX
4 CO CTPYXKKOJOMAIOWHMH sjeMentamu (puc. 18, Tabn. 21): nysramn
(MenKO- W KpYnHOPasMepPHHIMH) M TOPOXKaMu (yerynamm), ,
Hspoc pesmos (cM, puc. 4, TaGa. 22) B 3aBHCHMOCTH OT YCAOBHI
'00paCoTKH MOXKET NPOHCXOLHTH IO Nepeinedl, sanuell wid oGeHM MO~
BEPXHOCTAM OXHOBpeMeHHO. Pesunl 06BUYHO 3aTAYHBAIOT NO BCEM PEXY-
UM noBepxHocTAM. IIpH He3HAYHTE/PHOM H3HOCE IO HepelHell MOBepX-
HOCTH pauLHOHA/JbHO 3aTa4HBATh Pe3LH TOJLKO IO 3ajHel MOBEPXHOCTH.
®aconpbie pesibl 3aTAYHBAIOT TOJILKO MO NEpeiHei NOBEPXHOCTH, & pe3s
Upl, IpeJHasHaYeHHble JAJIS MHOTOPE3LOBBIX CTAHKOB, TOJHBKO HO 3a[HHM

' MOBEPXHOCTAM.

15

He meves

Puc. 17, ®opma 3ajHell mosepxHO-
CTH pesna: ’

@ — 03 HaBHCAHUA IJIACTHHKH, 6 —C
HaBHCAHHEM T/IaCTHHKH

Puc. 18. ®opma nepeHux DOREPXHOCTeH pe3noB?

Q — TJIOCKasi € OTPHIATEJbLHBIM NEPESHHM YIVIOM. Ge3 CTPYMKOAOMAIMHE

HNeMEHTOB, G — NJOCKas ¢ HONOXHTEJBKEIM NEDEJHHM YIJIOM H OTpHuas

qesibHOM daekoll, 8 — ¢ MeJNKopa3MePHOH JYHKOR 1 ° OTPHUATENLHOR dacs

Kolf, &= C KPyNHOpPasMepHO} AYHKON, &~ ¢ HOPOXKKOM, PacCnioNOXKeHHBIM |
. HoM YIVIOM K pexyuiell Kpomke :
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22. KpuTepux H3HOCZ H HOPMEl CTAUMBAHHA DE3IOB

Huctpymenr

DCKU3

OGpaGaTeiBaeM Il MaTe-
puasn, xapakrtep otpatoT-
KK

JlonycruMuf
H3HOC O 38A-
Hell mosepx-

_ BesiHymHa ‘cTagi~

BaHHS 3a OAHY
IepeToUKY IO
3ajiHeil IoBepX-

Bemuuuma 10«
OYCTHMOFO
CTaYuBaHHA,

HOCTH, MM MM
g D HOCTH, MM
A A .
‘Pesupt TORapHBIE H3 é’ ! CTanms ;v i
bl A Nty A 02%23‘32‘21: 1,52 0,6—0,9 0,7 C
T@ YHCTOBAA 0,8—1 0,3—0,4
Pesnu TOKADHLIE ((Z)%aﬂb 6;[ 9yryH
NPOXOAHLIE,  TOZApPe3- paGoTka:/ :
HblE, OCHAIIEHHEE TBEpP- uepHOBad 1—1,5 . 0,4—0,6 0,7 C
ABIM CIJIABOM YuCTOBAS 0,8—1 0,3—0,4

|

7/




Tpodoasmesue raba. 22

h : lony cTuMslE Benwauna crauu- OHHS T
OfpaBaTriBaeMslil MaTe- Iﬁ‘ﬂog o 3:21 BAHHA 32 ONHY B%Jg?;;i;oi)o
HuctpyMedr SCKU3 pHam, xapaKtep obpador- Hell TIoBepX- IepeTouKy Mo CTAUMBAHHS,
Ky : HOCTH, MM 3ajiued MoBepx- MM
HOCTH, MM
Pesunt TOKAPHBIE CraJjs
pacTouyHHe, OCHaUleH- O6paboTka:
Hbie TBEPAHIM  CIIa- YepHOBAsA 0,8—1,2 0,3—0,5 0,7 C
BOM . w THCTORAS 0,3—0,5 0,16—0,2
Ay g
LNE j:\ AA
S I
_, LI[VI‘:VH’
Oépaborra:
qepHOBAR 11,4 0,4—-0,6 0,7 ¢
YHCTOBAA 0,4--0.3 0,15—~0,2 :
Pesns Tokaprsie o1 Ctank B 9yTVH 0,8—1. 0,3-0,4 0,7C

pe3Hnle, OCHAIISHHBIE
TBCPIOBIM CIINaBOM




[lIprMeHsIOT B OCHOBHOM [BE€ CXEMHl 3aTOYKH TBEPLCCIJIABHOTO -NH=
cTpyMenTa, obecnedyupalomie NPH NPABHILHOM BHOOPE PEXHMOB 06pa-
GOTKH H XapaKTepPHCTHK KPYroB OJMHAKOBYIO CTOHKOCTb 3aTOUECHHMX pPes3-
uoe. Ilepsasg cxema nIpesycMAaTpuBaeT mpeIBapHTENbHYIO 3aTOUKY KPYy-
roM u3 kapOuia KPEeMHHS M OKOHYATENBHYIO 3aTOYKY aJMAa3HEIM KPYIem
(K3-+A), Bropas cxema npenycMaTpHBaeT MOJHYIO 0GpabOTKY aaMas-
HHIM KpyroM 3a onuy omepaunio (A). OGbIYHO 1pH npaBuAbHOM nonbo-
pe anMasHoOro Kpyra noCje HeCKOJIbKHX BHIX4XKHBAHHH Ha onepauum 3a- -
TOUKH JLOCTHI2eTCsl ILIEePOXOBATOCTL MOBEepXHOCTH Ra=0,32 wmxwm. Tlpn -
HeOGXOAMMOCTH ‘IoyYeHns GoJee HH3KOH IIEPOXOBATOCTH NPHMEHZETCA
onepauus JOBOJAKH ME/IKO3EDHHCTHIM a/JMasHEIM KPYroM Ha Oprasuyec-
KOli cBfisKe. 3ajJHHE MOBEPXHOCTH JOBONATCS NO JEHTOUKe WHPHHOM
1—2 MM, nepeiHHe NMOBEPXHOCTH — 1O (hacke.- L

Ilpu nepponayaNbHOH 3aTOYKE PE3LOB. ¢ HABHCAIOIEH TBEPAOCI/IAB-
HOH TNJaCTHHKOH H HeGOJBIIHM NPHIYCKOM [OJ 3aTOYKY HCIONB3YIOT
TOJBKO a/JMasnyio 3aTouky. Ilpu Teperouke pesnoB NOJHYIO aiMasHYO
3aTOYKY NPOH3BOAAT NpH npunycke no 0,2—0,3 mm, Ipu Gosee snaum-
TeJbHbIX  TPHIYCKAX ' SKOHOMHUECKH Lesiecoobpasdee 3aTauuBath IO CXe-
me K3+A. Ins nonHof anMasHOM 3aTOUKH MOKHO NpeABAPHTENBHO
(pesepoBaTh JepxKaBKy ¢ 06pa3oBaHHeM HABHCAIOWEH NNACTHHKH TBEP- .
BOro cnjiaBa HIH WAHGOBATE NEPIKABKY KPYraMH M3 BSJEKTPOKOPYHAA
€ HecKOJbKO OOJBINHM 3aJHHM YIVIOM. DJEKTPOXUMUUECKYIO SaTOUKY
NPUMEHSIOT NpH GOJBIUMX NPHNYCKAX M 0pu HeOGXOXHMOCTH CHUMATDH
OJHOBPEMEHHO C TBepAHM chjaBoM OoJbINOH o0beM MaTepnana Aep-
JaBKH BMECTO 3aTOUKH 1o cxeme K3 +A, ‘ -

Pesuer u3 GHIcTpoperxyinell CTaNH 3aTAUHBAIOT KPYraMi H3 SJEKTpO-
KOpyHAa Ha KepaMHYECKOH CBASKe ¢ OOHIBHEIM OXJaXMACHHEM M HOBO-
AST 51bOOPOBHIMA WJH AIMa3HEIMU KPYrami.

2. 3arouKa pe3noB Ha YHUBEPCAJbLHBIX CTAHKAX

Ilpn sarouke HA TOUYHMbHO-ULIH(OBAJBHEIX CT4HKAX pesel, yCTaHas-
' IMBAIOT HA NOAPYYHHK H BPYYHYIO DPHKUMAIOT K LINA(QOBAIEHOMY Kpy-
ry ofpaGarniBaemoli noBepxHocTbio (puc. 19), 3aaHne NoOBepXHOCTH 3a-
TAYMBaIOT nepudepueir Kpyra, a nepeiHue NOBEPXHOCTH — TOPLOM Kpyra.
. Ha yHuBepca/nbHO-3aTOUHHIX CTAHKAX PE3UH 3aTAUUBAIOT TOPLOM, WIH
nepucdepuell Kpyra npeHMyINeCTBEHHO B TPEXHOBOPOTHLIX THCcKax. Ilpx
STOM' HCIOJL3YIOT TPH HCXOJHBIX ToJoKeHHs (puc. 20): IBa OCHOBHEX
H, n Hy u opno pononuutenbuoe Mz, NpH KOTOPOM HECKOJBLKO yHPOIA-
©TCA HAacTPOHKa THCKOB, HO YCJIOXKHSETCH npouecc 3aroukH. Jana sarou-
KH pesla 1o TpeM IOBEPXHOCTAM (mepejHeH, rViaBHOH H BCIOMOTaTeNb-
HOH 3ajHedl) HeOGXOAMMO 3HATL CJIEAYIOWIHE YIJB pes3na: y, A, o, @y
@ H Q. YIIu @, @) U A UpH noxcraHoBke B GopMmyas (Tabm. 23) same-
HAKXTCA PACUETHHMH YIVIaMH ®p, ¢jp B Ap, BABHCAUIEMHM OT THDA peaka
(Tabn, 24). :

Pue. 19, 3arouka 3apneil no-
BePXHOCTH Des3lla Ha TOURRLHEs -
’ m.nnq)osamsﬂom CTARKE:
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23. Ipubnuxennse GOPMYIH HACTPOHKH TPEXTOBOPOTHHX THCKOB

ot IPH 3aTOYKe IepefHed M 3aJHHX NOBEPXHOCTEH pesla
d ﬂOBerHOCTb Hlie A B B
T'nasHas zaguas Hy IlponsBonbHOe - -} Pp
& IE;pH@epHeH Benomoraredis- - Hy > *+ ag — ®jp
Py Had 3aaHAd
[epenussn U, » ¥ sin @p 7 Ag cos ¢y Ap'sin Pp — €08 Pp
TnaBHas sanuas a, @p —asin @g -0 cos @y
‘Topiiom kpyra| BenomoraTess- Hy —®ip o sin @ -+ o5 cos @gp
Hasg 3amHAs ) . ,
. Iepenass Hy Ap —y Pp
TnaBras 3agusa Uy 90°te 0 Pp
Topuom Kpyra . i ‘
P L BenoMorarelib- - Hs 90 ° 4o 0 “Qrp
Has 3a4Hsd | :
Ilepeanas Hs ycos Ay i dp $p




Prec. 20. Vcxonnnie nojomenus pesua H,, Hj, Hs npm 3aTtouxe B TpeXs
’ ' [HOBOPOTHBEIX THCKAX

24. 3navenne pacueTHHIX YIJIOB NpH 34aTOUKe peslia

PacueTHblit yroa
Pesiibl Pas:;;ggll;m-
X Pp Pip Ap
TIpoxonurie [NpaBmii P @y A
. JleBLiit —Q — @y —&
Pacrounsie, noj- [pasit 90— ¢ 904 ¢y —A
pe3HLie, OTPe3HLIe JleBmit —(90— ) —(90-} @y) A

Crpy:kxosoMajoumue yeryns obpafaTeBaioT MIX(POBANBHEIMA KpPY-
raMu npsMoro NpodHIs M YalueYHLIMH, BPe3aHHeM B HAIpaBJeHHM, Iep-
NeHIUKYIAPHOM NepelHefl moBepxHocTH (puc. 21, @) WIH napajiensbHoM
YTIOPHOH MOBEPXHOCTH moOpoxka (puc. 21, 6).

CrpyxxojioMaroniie JyHKH 00pabaTLIBAIOT KPYroM, 3anpas/icHHbIM
7O 3aJaHHOMY pajuycy, Jubo ABYXYIJIOBLIM KPYFOM, pasBepHyTHIM TOXK

YRAOM P K HANPABJEHHIO NPOJOMLHON nojaun (puc. 22), npuyem \

sin = V(R-—-p)/(Rowp), rie R— pazuyc XaHaBKi, Rg——p'aju{;yc
Kpyra, p — pajuyc OKPYI/IeHHsi YIIOBOH KPOMKH Kpyra,

Q)

)

Puc, 21, Cxemm o06paso-«
BaHUS  CTPYKKOJOMalomLe-
ro [OpOMKa Ha pesuax

npr wan(pOBAHEH TOPLOM

Kpyra

Pyuc. 22. Cxema oGpasobanus
CTPYKKOJOMAIOWEH JYHKH Ha
npu  uudoBaHun

| peanax

JABYXYIVIOBHIM KDPYToOM
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3, Barouxa pesuos HA CHEUHANHIMPOBAHHBIX. CTAHKAX

Toayasromar mox. 3J1625 (taba. 25) fpexuasmaues AJsA npessa- .
paTesbHOH a0pasHBHON 3aTOUKH TBEPJOCIVIABHEIX H  OBICTPOPEKYIILHX.
pesros. O6paboTka NPOUIBOJUTCH TOPUOM HYAMIEYHOrC MJAH CErMEHTHOTO
Kpyra .Cc oXJaXKIeHHeM, . : ¥

‘HonyasTomat moi. 3E624 npennasHayen [/isi 3aTOYKH TBePAOCIIAR-
HBIX ¥ OBICTPOPEXKYIIHX TOKAPHBIX ‘M. CTPOTAJbHLIX PE3LOB O B8aTHUM
HOBEPXHOCTAM TOPIIOM: AJIMA3HOr0 HJH 3Ab60poBOro Kpyra. C MOMOLILIO -
JONOJHKTENBHBIX NPUCHOCO0NCHNHE BO3MOMKHA 3aTOYKa PE3LOB C BHICO-
To# gepmasku 10 100 MM u 3aTouxka nepeaHux moBepxHoctedi. Jas ocy- -
LIECTBACHHA YNPYIOH 3aTOYKH CKOPOCTh THAPABJAMYECKOH  TONEpeHOi
nojauyn ycTaHap/HBaeTca GoJble CKOPOCTH cheMma.merainia. CTaHOK pa- -
Goraer ¢ OXJaxK/[eHHeM, NOJaBaeMbIM B IIEHTD aJMa3HOro Kpyra. 3ara-
YHBAGMBH De3Cl YCTAHABJAHBAIOT HA HAK/JAOHHOM CTOJIE H 3aKPemfior
¢ MOMOLIBIO CIEUHMAJLHBIX MPHCNOCOOJEHHH. - : :

- Ha cranke mon. 3E624 moxuo paGoraTb Kak C PY4YHBIM ynpasJie-
HieM, TAK M B aBTOMaTHYeckoM HukJe. Ilpu pabore ¢ pyuyHLIM ynpas-
JEHAeM . BCE ABHMKEHHSA, KPOMe OCHUJUIAUME, JAOMKHB NpOH3BOAHTHLCH
BpyuHy0. [asg paboTei. B aBTOMATHYECKOM IHKJE HEOGXO/MMO: yCTaHO-
BUTh HA OyJ/bTe YIPAaBJIEHHS INEPEKJIOYaTeJNH B IOJOXKeHHe, COOTBET-
CTBYIOULE® ABTOMATHYECKOH pafoTe; yCTAaHOBHTH HEOGXKOLMMYIO BEHLAEpIK-

. Ky BpeMeHH NpPH BBIXAXKHBAHHH, 3aJaHHYI0O CKOPOCTH MOJaud, YCHJAHE
DPHMKMMA KPYTa K pes3ly W BeJHYHHY CHAMAaeMOro OpPHIYCKa. Briiouenue .
aBTOMATHYECKOTO LHK/JIA PaboTh CTAHKA MPOM3BOAHMTCH KHOIKOH. IHKJ»,
fpK: ITOM - IPOMCXOFHT THAPABAHYECKHH 3aKHUM pe3ld d BKAOYAeTcst
oxnamaente. ITo OKOHYAHHH 32:KHMA C [OMOINBIO Pesie JaBJCHHS BKJIO-
YyaeTcA ocum/anus 1wwHpoBainHolt 6abku u spesanue. [Tocne cHsrus

- mpHNycKa CpabaTbiBaeT NMyTeBOH BBIK/IOYATE/b, BKJOYAIOWHKA pene Bpe-
MEHH BbhiXamuBauHd. Ilo OKOHYaHHN BBIXAXKHBAHHA OTKIIOYAIOTCH OCIHJI-
JANHS U ojaya OXJaKAaoined XHAKOCTH, HPOU3BOAHTCA Pas3uM pes-
na, wnnadopansHags 6abKa OTXOZHT B HCXOJHOE IOJOMKEHHE.

TMonyanTomMaT Moa. 3B624 wnmeer HasHaueHue, aHAJNOTMUHOE MOAY-
asromaty wmop. 3E624, ogmako 3aTouka Kak TBEpAOCIIABHBIX, Tak U
OBICTPOPEX YINHX PE3LOB IPOBOLUTCS TOPLUOM AaJMA3HOTO Kpyra Ha Me-

. TALIMYECKOH CBA3KEe METOJIOM 3JeKTPOIpO3HOoHHOH ofGpaborku. Ilpu me-
OOJb30OBAHMM COEHHAJIbHBIX MPHCAOCOGMEHHA BOIMOXKHA 3aTOYKA 3AJHHK
-moBepxuoctelt pesuos ceyenwem A0 100 MM, TepeRHHX TNOBEPXHOCTEH
pesuos, BBHILAK(OBHBAHHE CTPYKKOJIOMAIOLHX IIOPOKKOB, a4 TaK¥Ke
IJOCKOCTHAA 34TOYKA TBEPAOCINABHHX H OHICTPOPEKYIUHX CBEPJ HHA-
MeTpoM OT 5 10 32 mMMm. - :

Crarok mon. 3622 (puc. 23) npepnasnaueH AAf aaAMasHOA M 34ab6o-
popodl 3aTOYKH ¥ JOBOJLKH PE3IOB BPYYHYI0 B HESAKPEIUICHHOM HJH 32«
kKpemiennom cocrosuuu. [IpucnocobneHust yCcTaHABIUBAIOT HA HAKJIOH-
HBLE CTOM, -

Cranox mona. 3622[] npejHasHayeH HJsi OKOHYATEJBHON 3aTOUKH
K JOBOJAKH TBEPIOCIVIABHBIX M OBICTPOpEXVINUX PEe3L0B aJMA3HBIMH U
3bOOPOBLIME KpyraMu, B cranke He IpeaycMOTPEHO HHKAKHX JBHN(e-
HHi{, KPOMEe BPANIEHHA -UNIH(OBAJILHOr0 KpYra,. OCYIIECTBJIAEMOro OF
NIEKTPOABHrATENS Yepes IJIOCKOpeMeHHYIO nepenady, [Ipm saTouxe H
AGBOAKE 3aHUX [OBEPXHOCTEH pesel KAaAyT HA HAKJIOHHBIH CTOJ, ODH-
EHTHDYIOT M NPHKHMAIOT €ro X KPYry, a TaKiKe NepeMemaiT [0 CTOJY -
BpYUHYIO. 7 i

[Tfonyasromar mox. 3626 npepnasnaues I 3aTOYKHU peEsUOB MO
nepeiHefl NOBEPXHOCTH M OGpa3oBaHHs CTPYKKONOMAIIHX MOPOKKOB.
3arTouka mPOHM3BOZUTCA TOPUOM aJMa3HoOro KA 2Ab00pOBOTO Kpyra.
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¢ oxaaxpaecrueMm, Ilpopoabnas noxaua (ocumansuma) wangopaibHol
- Ga6KH OCYyUIeCTBASETCS OT IEADOUMIMHADA, ABTOMATHUCCKAS BEPTHRANb-
Has nofava (Bpe3aHHE) OCYUIECTBJSAETCA TakXe maH(OBaNbHOH 6abrOW. -

JIBEYXnoBOPOTHLIH cTON o0ecmeyHBaeT YCTAHOBKY pe3lld OTHOCHTE/b-
no mungosansbHore xpyra, Ha cron ycraraB/AuBalOT 3J€KTPOMATHHTHYIO
nanTy. Pesun BhicOTOH Godee 50 MM 3a:KHMAIOT B PYYHOM 3aKAMHOM
NPHCHOCOOAEHHH, Homao.u COJKX B 30BY 06GpaboTku TIPOH3BOAHTCH ue-
- pes COINIO.

Mocae yCTaHOBKH pe3lia MO OPHEHTHPYIOWEH NaRKE H 3aKpeniesus
ero wanpopanbyas Gabka OMYCKAeTCs BHHS-JO KOHTaKTa Kpyra ¢ pes-
oM (IO HMCKpH) H KHOHNKON BKJIOYaeTcs aBTOMaTHYECKHH IMKJ o6pa-
6ok, [Tpu aTOoM BRAKYaeTCs oclumiamus windopaabioil 6abku U ab-
TOMaTHYeCKO® BpesaHue Ha rayOHHY cHuMaemoro npunycka. Ilpuw pocru-
FeHNd 3aJaHHOH TIAyOHHHE -Bpe3saHHe NpeKkpallaeTcs H NPOHCXOJHT Bhi-
XaxuBaHHe, yCTaHaBauBaemoe no pene spemend. [lo oxomyaHun BhXa-
JKHBAHUA TPOUCXOIHT ABTOMATHYECKHH MOAbeM WIIH(OBANLHOR TOJOBKH
Ha BEeJHUYHHY Bpe3aHHs, NpeKpallaercs OCUHJIALMA, BpalleHHe Kpyra,
nojlaya . oxJaxaalouled KuAkocTH. Ilocsie OKOHYAHHS IHKAA MaxOBHY-
KOM BpPYYHYI0O NOJHMMAIOT WIIH(OBAJbHYIO TOJIOBKY. H4 BEJUYUHY, ra-
PaHTHPYOIYI0 CBOOOJHOE CHSITHE 3aTOYEHHOrO pe3la H yCTaHOBKy cae-

JYIOLIErO, _

Kpyr NpaBAT C NOMOLIBIO npucnocobaenus, yCTﬂHaBJlPlBaeMOI‘O Ha
ZBYXTOBOPOTHbIH cTOJ cTaHka. Ilpu mpaske mumQoBabHEN Kpyr npu-
BOAUTCA B CONPHKOCHOBEHHE ¢ anMasHBIM KPYroM, BpamamomuMmcd ¢ pa-
Gouell cKOpoCThIo. HUTOOW ofecneudTh NpOCKaJb3BIBAHHE MEXILY anMas-

preeet

T |

PHC 23. KuneMaTHuyecKasi CxeMa CTaHK& MOX. 3622 nns
3aTOYKH PE3UOB:
1 = CT‘ahnHa, 2 = KapeTka, 3 — KyJuca, 4-— ODPOMeXYTOouHOe

KORABNO, 5 — KYNa4oK, 6 — 4epBAuHbié  PeAyxTOp, 7 — mando-
BanbHan Gabka, 8—uynd)oBaabHbI# WNHBAEAD, 9, [0—MaXOoBUKY,
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TTapameTpsl 3E624 3B624 362 - | 36221 | 362601 -
3araunBacmule mnoBepx- | [lmockue | ITaockwe | [hmockue | ITmockue | IMaockwe | Tlaockue | Jlynkn | Konnyec- Koanqec-
HOCTH : saguue | sajuMe | 3ajHHMe | 3ajuMe | 3ajuMe |MepefHHe H| KAHABKH | KHe 3aj- | KHe 3aj-
: : ; MOPOXKKH Hpe ’ HHE
Bricota IepXaBKH, MM 12—100 | 12—50 | 12—50 6—25 6—25 12—50 | 1250 4—25 4—25
Hduamerp ULHH¢OBanb- 250 200 200 150 150; 200 150 50; 80 150 150
HOTO Kpyra ; : '
Pasmep cToga 5603¢ 280 | 560 280 | 560X 2801 400X 220 { 320X 160 | 400X-200 | 400200 —_ _
~ Yroa nmosopoTa CTONA » )
. HIH pesuenepxaTess,
rpan: : ;
B rmomepesHoM Hanpas- | +20=+ | 420+ x20+ | 20+ +20~ +15 +15 0—10 0—25
JeHuH S =5 +—10 S5 e
B NPOJOJLHOM Hampas- — —_ — —- _— +15 #+15 —_ —_
- JIEHHH \ ‘ : -
CkopoCcTh  NPOZOJNLHOH 0,2—-8 | 0,2—3 | 0,2—=3 { 0,5—3 —_ 0,2—3 | 0,2—3 0,2—3 | 0.5—5
nogauyu, M/MHER : ) -
Asromarndyeckas mnoga- | 1,5—10} 0,3—10 | 0,5—10 — — 0,3—10 | 0,3—10 —_ 0,8—8
4a Bpe3aHus, MM/MHH : . S :
HaubGonpuinfi  opumyck,. 3 1,5 3 — —_ 1,5 1,5 —_— 2,5
cerMaeMufl 3a | mEKa, MM ‘
 MomHoeTh 3AeKTPOLBH- 3/3,5 2,2 2,2 1,5 0,8 1,5 0,37 1,1 1,1
rateig npHBoja ulHdO- ' :
BaJLHOTO Kpyra, xBr i _
FaGapuTH CTaHKa, MM 1180 1100 760X 710X 560X 1080 x 1080 x 990x | 1260X
’ : s X 1920 [ X 1370X | x1250x | X 1060 | x800x | X 1200 | X1200X | X950 X 1750 %
%1600 | X 1510 | x1580 | x1500 .| X 1280 | X1700 | X1700 | X1440 | X1560
Macca cranka, Kr 1830 1500 850 480 1500 1500 | 8307 1300

25. TexHAYeCKHe XapPAKTePHCTHKH CTAHKOB JJIf 3aTOUKH PE3LOB-.

371625

- 3696

3629P

1750




HHEIM H m.nncbosanb}ibm Kpyrams, Ha JIpYroM KOHLE IINHHAENS IMIH$O-
BaJIbHOf TOJOBKH YCTaHOBJIEH LeHTPOOEKHHIN TOpMO3.

IMonyasTomMat MOZA. 3626J1 npenHasHaueH ajas oﬁpasOBaHna CTPYH-~-
KOJIOMAWOIHUX JYHOK H KaHaBOK Ha MepeJHHX NMOBEPXHOCTAX Pe3HOB aj-
MAa3HLIME M 51b00pOBEIMH KpyraMu ¢ oxaaxAenneM. CraHoxk mox. 3626J1
- OTJHMYaeT¢s OT CTaHKa MOA. 3626 pacnonoxeHueM WIAHPOBAJILHOIO
. IINKEHJENsS, OTCYTCTBHEM HONEpPeYyHOro NEepeMeiieHHs CTOMa H KOHCTPYK-
LHEH yCTPOMCTBA AJIST OPHEHTALHH pe3lla HPH ero y¢TaHOBKe. .

Cravok Moa. 3629 mpemHa3HaueH IS 3aTOYKH TBEPAOCINIABHHLIX H
OLICTPOPEXYILHX PE3LOB pPA3MMYHLIX THHOPA3MEPOB € KPYribM M Ips-
MOYIOJbHEIM CTePXHEeM 0[O IJIaBHOH, BCIIOMOTFAaTeJbHOH H PpaiHyCHOH
nepexonHOf 3aAHHM TOBEPXHOCTAM. 3aTOYKa IPOHIBOLUTCH TOPLOM
aJIMa3HoOro WJH 5Ab00pOBOTO Kpyra C oxJdamiaeHHeM. IIpojoJbras nofa-
Ya MEeXaHH3MPOBAHA - H NPOUSBOAHTCA MOKAUHBAHHEM HINHGOBANBbHOM
6abku. Hacrpofika NpOH3BOLHTCS C NOMOHIBIC MHKPOMETPHUECKUX YIIO-
poB, IIKaJd U JHMO0B, 0GeCMeUMBAIOIIHX TOYHOCTh YCTAHOBKH MO JuHefi-
"HeiM pasmepaMm +0,01 MM u no yray =10°. Pesnn 3axumaiorcs B
CMEeHHBIX HPHCINOCOOIeHHAX,’ ‘

~ OpHeHTalys 3aTaY#BAEMOr0o pe3lia Ha "CTaHKe M COBMelieHHe IOC«
KOCTH Kpyra C OCbI0 NOBOpPOTAa CYIIIOPTA NPOMU3BOAHTICH € HOMOIIbIO
MHKpockona, MuUKpOCKON HMeEeT CeTKY B BHAE TIepeKPecTHS H OKPYKHO-
. CTelt ¢ HEHTPOM B INepeKpecTuH. PacCTOAHHE MeXILY OKPYRHOCTAMH
0,5 MmM. ¥Besmuenne MuKpockona 10X,
- [Moayapromat mona. 3629P uMeeT Takoe .JKe HasHAueHHe, 4T0 H
CTaHOK MOA. 3629, Ho paboTaer B NOJAYaBTOMATHUECKOM LMKJ/E. 3aTOUKa
TBEPAIOCIVIABHEIX H OHICTPOPENYIMHX DE3NOB NPOHIBONUTCH AJIMASHBIMU-
KpyraMid Ha METaJUIHYeCKO#l CBfI3KE B COYETAHHH C NPOLECCOM SIEKTPO-
3pO3UOHHON TpaBKH.

FJTABA IV, 3ATOYKA CBEPJI, 3EHKEPOB
H PA3BEPTOK

1. Oco6eHHOCTH KOHCTPYKLHMH CBepJi, 3eHKepPoB
H Pa3sBEepPTOK H TEXHOJOTHH HUX 3ATOYKM

CBepno cayRuT aaa o6pa3soBaHus LHIHHAPHUCCKHX OTBEDPCTHH
‘B CIJIOHIHOM MaTepHaje H MOXKET HCIOMb30BATLCH AJSA YBEJIHUCHHS OHa-
.M€TPa HMMEIOIIErocss OTBEPCTHS, T.€. AJA paccBepJHBaHus. . B npombim-

JIERHOCTH TPHMEHSIOT CIeAYIOWHe OCHOBHbIC THIB CBepJl: CHHpaJbHbE,
neposble, NMyIIeYHbIe, pyXeHHble, cTynenyaTsie. CBepsia H3FOTOBASIOT 13
Goicrpopexyell craan mapok P6MB, P9K5 nam ocHamaot IU1aCTHHKA -
MH TBeproro cmiasa Mapox BK6M, BK8 u BKI5.

CnupajbpHoe cBepJao (cMm. puc, 1,6) smBasercs Hauboiee
pacnpocTpaHeHHHM THMOM cbeps. KaHaBku 1e/aioT BHUHTOBHIMH JJIS
obierueHns yZaJeHHS CTPYXKKH H3 OTBEPCTHA. YTOJ HAKJIOHA KAHABKH
o6biuHo paBed 19--33°, C yBemumueHHeMm yria HakJIOHA KaHaBOK o6Jer-
YaeTcs NPOIECC pe3aHus, YAVULIAETCH OTBOL CTPYXKKH, HO ociabiasercs
NPOYHOCTh PEXYILIEr0 KJIHHA M CHHIKAETCS KECTKOCTh KOPNyca CBepila.

CnupaneHoe cBepao -(puc. 24) apjasieTcsi nBYy3yOEIM HHCTPYMEHTOM,
NMEIOWMM IIPH OJAMHADHON (HOPMAaJbHOM) 3aTOYKE MATh PEXYIIHX KO«
MOK, CHMMETPHYHO PacHOJIOKEHHHX OTHOCHTEJLHO OCH: JBe TJaBHHE
KPOMKH, ABe KPOMKHU JEHTOYEK H NOoHepeuHyio Kpomky. [lpu nBoinol sa-
TOUKe AONOJNHHTEIbHO 00pasyioTcs JBe NepexolHble KpOoMKH, [JaBuas
EpoMKa o6pasyeTcsi nepecedyeHHEM BMHTOBOH IIOBEPXHOCTH KaHAaBKH ¢
'3ajHeli NOBepXHOCTbIO cBepia. Kpomka JieHTOueK ofpasyercst mepecede-
AHeM BHATOBOH NMOBEPXHOCTH KAHABKH C IHJMH/DHUCCKOH NOBEPXHOCTHIO
aenroyex., KpPOMKH JIEHTOYEK BHINOJHAIOT paboTy pe3anus Ha JJHEe,
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Puc, 24. 'eomerpHuecKHe MapaMerpsi CBepaa: .

@ — ¢ OLMUHADHOH 3aTOYKOM, 6 -~ ¢ ABOHHOH 34TOUKOH; I - 3y6 2 ~ fiQs

nepevHas pexyLias, KPOMKA, § — DepeAHsasi NOBEPXHOCTh 3yBa (KaHams

Kd), 4+ KDOMKa JEHTOUKH, § — IIaBHafA DPeKYIlad KPOMKA, 6 — Hepes

) XOAHasA pexynias Kpomka .
pasHO# MO/I0BHHE OCeBOHl moAaud ceepnra. [lomepednast Kpomka mpej-
craBjiser coGOf JIHHHIO HepeceueHHst 3aJHHX NOBEPXHOCTEH.

- BeamymHa cmajxa sajHedl NOBEPXHOCTH g4 JOJ¥HA OHTb J0-
CTaTOYHON AA OOeCnevyeHHs 3a3opa MeXAY SajHell NOBepXHOCTHIO «
JHOM OTBEPCTHs HpPH JMOOBIX 3HAYEHHAX NOAAYH CBepJ/a, HO He ypesmep-
HOM BO HM30exaHHE CHHMKEHHA TelIOEMKOCTH, JXECTKOCTH H BHOpPOYCTOMH-
' YHBOCTH DEXYIIEro KauHa. Pekomerayemble sHauedns cmajpa ¢= (0,04—
0,08) D.- ‘ - ' o :

Yron csepsia Ipd BepWHHEe 2¢ HAXOAHTCA MEKAY NpoOek-
UMAMYA C[JIABHBIX KPOMOK Ha OCEBYI0 TNIOCKOCTL CBEpJa,. UM mapad-
JIS/IBHY O, _ ‘ :

3agHu# yroa o obpasyercs MEXKAY ABYMSA [JIOCKOCTAMH, OPO-
' ZOAAIMME 4epe3 IVIaBHYI0 pexyulyio Kpomky. OmHA DJOCKOCTH Kaca-
TeAbHA K 3ajJHel NMOBEPXHOCTH, a APYyras — K [OBEPXHOCTH BpaLICHHS
KpOMKH BOKPYT ocd csepJia. Ilepecekas 5TH IJIOCKOCTH UMJHHAPOM Ada-
merpa D, noayuum 3afHuél yroJ @ B - NUAHHIDHYECKOM CEUSHHH HA ne-
pudepun csepsa. HopmasibHeif 3ajHuii yroj-saToOUKH Oy HSMepsercd
B MAOCKOCTH, NEPHEHAMKYJIAPHOH IJARHOH KPOMKE, M BCerAa MeHbLe
“yraa.a B ToO#f e Touke (rabn. 26): axaa sin ¢—50(k/D)cos @, rxe
k/D — oTHOIIEHUE AuaMeTpa CepAUEBHHLI K AHAMETPY CBepJa. )

B ueprexax M HopMa/JsX OOEIYHO 8alaercsd 3aNHHA yrod G B LM«
JUHAPHYSCKOM CEYEHHH, KOTOPHIH DEKOMEHIYETCH H3MepsiTe Ha MHKpO-
cxonre. OOHAKO HA- NPAKTHKE 3aJHHA YroJ OOPEAE/sIOT BH3YANLHO 0O
‘BeJIHYHHE. CHaja 3aJHel HOBEPXHOCTH ¢, YTO ABJAETCA HEBEPHBIM.

3nauedus Yraos 2¢ U ¢ BLIOHPAOT B 3aBHCHMOCTH OT oOpabaTel«
Baemoro martepuana (raba. 27). R
- ¥Yroa HaKJAOHA HONEPEeYHOH KPOMKH P Onpege/ser-
CA MeXAy NPOCKLUHSIMH [VIABHOH H TMOMepedHOH .KPOMOK Ha TOPLOBYIO
mI0CKOCTD, cBepaa. C ysenmueHueM yraa W cokpamgaercss AJMHHA uoNe-
peuHoll KPOMKH M BO3pacraeT akTuBHAA JJIHHA [VIABHBIX KDOMOK —
TOYHOCTh CBepJeHus nosbinaercs. C ymeHblieHHeM yria HaKJOHA CTOH-
KOCTs CBepJ/ia BospacTaer. PexomeniyeTcs /i MOBBILUCHHA - TOUHOCTH -
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-~ CBEpJIeHHA 3aTAUMBATH CBepaa ¢ P=60°%,

*£5% a AMsl MOBLIUICHKA CTOHKOCTH CBep-
aa — ¢ P=4H"+5°
-CHMMETPHYHOCTL 3aTOUYKH
3aJHHX TOBEPXHOCTEH O3HAYAeT, YTO 3al-
HHA NOBEPXHOCTb OXHOrO 3yGa (mepa) mo-

CJle mOBOpOTa BOKPYr OCH cBepia Ha 180°

MMOJIHOCTHI0 COBNANAET C 3ajJHed MOBEpPXHO-
cThI0 Apyroro sy6a. Tlpu TOYHOM H3IFOTOB-
NeHUM KaHABOK CHMMETPHYHOCTh 3ATOUKE
OlIEHHBAETCA MO HapameTpaMm pacioJoxKe-
HHA TAABHBIX KPOMOK B OIHOM H3 CJIEAY-
IOIMX CouetaHMil (pHc. 2B). pasHoOCThL yr-
JIOB @ M Pz ¥ HEUECHTPHYHOCTb NONEPeiHOil

KDOMKH eyx; OceBoe OHeHue nepudepuilHbiX

TO4YeK [JABHBIX KPOMOK Oy M HELeHTPHY-
HOCTh IONMepeYHOd KPOMKH e ocesoe Oue-
HHe B CpejHHX TO4YKaX TJaBHblX KPOMOK
8s Texumueckue TpeGOBaHHA HA ~ 3aTOYKY
cBepJi NmpuBefeHsi . B Tabu,” 28.

10n

Puc. -25. Tlapamerpnt, xa-
pakIepH3yIOHe  HECHM-

MEeTPHUYHOCTD

aaTor{KH

cBEpa

26, PasHoCTh 32AHMX YIVIOB B LHJHHADHYECKOM H HODMAJbHOM CEYCHHSK

k/D
2 . rpag 0,0 |00 | o015 | 0,20 0,25 | 0,8 | 0,35
' Ao =0=0,, rpan ‘
90 71 9 11 13 15 17 1 19
100 5 7 g 11 13 15 17
118 4 6 7 8 9 10 1t
130 2 4 5 . 6 7 8 | 9
140 1y 2 3 4 5 6 | T
27. Beibop reoMeTpHUeCKHX NMapaMeTpoB cBepJa
OGpadaThiaaeMuli MaTepHa l?p(ﬁ;l GrpR wm‘; "
CraJab H crajbHOe JIHThe npd Teepiocty HB: ‘
no-200 118 11—13
200350 130 - 10—12
cBoume 350 150 | 7-=9 .
Crajp HepXKaBeioliad # ayCTeHHTHAs ‘ 140 l 9—11i
Uyrys cepnlit m gopxnid npu teepioctd HB: ‘
Jo- 200 30 4—16
200—350 118 11—13
cBaliue 350 159 - T
.naTYHb, opousa - 118 _11—113
Mens 140 9—1t
« CpnaBel aioMHHUA :
npu raybure ceepieHds: .
>D - 130 10—12
<D . 140- 9—11
CnJiaBel MArHHA : : 140 | 9—1L
Coaasul puuga u 6200414, duKeb 118 - Il—13



28. Texnnueckne TpeGOBaHHS Ha 3aTOUKY CBEpJ

. ‘llepoxoBa-
Ocesoe Gueue rjapHkix TOCTh 3aJHel
pexy IUX KPOMOK, MM, | - IOBepXHOCTH 0}?‘:”"“?“"”.
Hm;}:;;:é:gma He Godee ‘iz'ﬁg;{reﬂ y!geo %’mgg# "
cBepsa, MM -
Knace TourocTn
Ay J A B, , B ’APA'B“'B % @
Ho 3 0,04 {0,05}0,10{0,12y | | 6 | 4
8—6 0,04 | 0,05 0,10 | 0,12 | | 3 | +3
3,2 16,3
6—10 0,05 | 0,10 | 0,13 0,18 | +3 | +3
Coumme 10 | 0,06 0,20 0,150,830 +3 | 3

Hsnoc cBeps mporekaer no nepeineil ¥ 3aiHeii MOBEPXHOCTAM,
N0 JIEHTOYKE M nonepeuyHoir xpomke (puc. 26). Ilpm cBepieHuH uyryHa
JHUMHTUPYIOIHM #BJSETCA H3HOC IO 3ajJHell TOBEPXHOCTH CO Cpe3cM

Purc. 26. Bunb u3HOCA COHPasibe

HBIX CBepJ:
npgmgquﬂm 6 — o sajHell TNOBEPXHOCTH CO Cpe-
i 3 30M VroJiKkoB, & — 1o JIeHTO4YKe ¢ 006+
) pasopaHHeM NPOTOYHH H NOSBAEHHEM

. Hagunos

YroMKOB My, a NpPH CBEpJCHHHM CTAJH - H3HOC 1O JeHToukam HAx. Bo
BpeMsA NEPETOUKU CBep/a HeOOXOAHMO IOJHOCTHIO YAAMHTh CAEKH H3HO-
€a Ha Jnentoukax. CpenHas BeNHUMHA TPHNYCKA HA NEPETOYKY MOMET
ONpeneanTbCA MO Taba. 29 HIM MO NPHGMMIKEHHBIM 3aBHCHMOCTAM: h=
)=0,1(D+1) —nag Guicrpopexywux csepa, h=0,05(D+1) — pas
TBEPAOCIIABHEIX CBEDJI. : ‘ '
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29. KpuTepuu H3HOCA W HOPMH CTAUHBAHUA CBEDJ, 3¢HKEPOB H PasBepTOK

BeanupHa CTAaYHBaHHAS

BesriuwHa A0~

VIECTPYMeHT SCKH3 Oépsige;z;x:gelmmﬁ aﬂgrgixfgtfia, ' ﬂggggg m;;}ﬁ 10 OCH 33 OAHY ng;g?ggg’
MM _ [epeTOouKy, Ml MM
. 26 0,4—0,5 0,8—1,3
Jlerkue  cnna 6—15 | 0,5—0.6 0,7—0.9
. 15—30 0,6—0,8 0,9—1,4
Cepia  CoH- 26 0,5—0,6 0,9—1 *
panbHble  GHCT- Yyryn, G6pos- —0_ ,0o—U, ,9—1,3 0.61
. popexcyLLHE sa 6—15 0,6—0,7 1,0—1,4 161,
15—30 0,7—0,9 1,2—1,6 -
c 2—6 0,6—0,7 0,9—1,3
Taldb 6—15 0,8—0,9 1,2—1,5
15—30 0,9—1,2 1,5—2
Jlergkue cmaa- 10—20 0,5—¢0,7 0,4—0,5
Csepaa  cr- BH 20—30 | (,8—0,9 0,6—0,7
pajbHBIE, OCHa- 0,61
LuieHHble  TBEp-
10—20 0,6—0,8 0,5—0,6
AEM CORaRoN Hyrys 20—30 | 0,9—1 0,7—0.8
o | BSTB | Gmwen | sw |28 | aws | o
uiue - .
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- Mpodoaxcenue Taba. 29 

Hyryn

: ‘ Besnumna - -
| : O6paGaTbiBaeMbli . [mamerp. MonycruMpli; | DeAHIEHEA CTauHBaHHA JOOYCTHMOTO
) ZHCTPYMEHT Sc?ms Matepuan HHCTPYMENT®: | wsroc, My ggpgjc_g&z; ’Oﬁﬁy créq£$aﬂna,
3enkepH, oc- -
AameHHble TBEp- Crasb, 9yrys 3—30 0,4—0,6 - 0,8—1 0,71
JHM CIVIABOM .
Cranm 3—30 0,4—0,7 0,5—0,8
PasBepTku 0,51,
6rncTpopexy- :'=I==.
urue ‘-=== Yyrys 3—30 0, 5——0,8/ ‘ 0,,6—0,9
_ Jlerxkme: cna- 330 | 0,4—0,7 0,5—0,8
BH .
PazpeprTku, ‘
~ OCH3IIEHHHE 0,51
TBEPAHM CHJia- )
BOM - _ o
3—30 0,5—0,8 0,6-0,9



CoupanpHeie CBeplia 3aTAaYMBAT NPEHMYIECTBEHIO
no 3andedl mosepxHocTH. CBepia Auamerpom GSogee 6 MM YaCTO 3ATAYK- -
BaioT ¢ ABOHHOH 3aTOUKON M HOATOYKOHM mnomepeyno#t kpomku. HHorna
NOATAYNBAIOT MEPE/HIO MOBEPXHOCTh KAHABOK H 3aJHIOK NOBEPXHOCTH
nenrtoyex (radim. 30).

Mpn KOHHYECKOH 8aTouke (puc. 27) saiuas HOBEPXHOCTE
KaxJoro 3y6a opopmisercs Kak 4acTb Komyca. IIpu satouxe cmepiio
II0KAYHBACTCH BOKPYr OCH J—I, CKpeluBaomeics ¢ oCbio CBEpIa.

IMapaMeTpsr KOHHUECKO! 3aTOUKH: M — PacCTOAHHE MEXAY OChIo
CBEPJIA U OChI0 KauaHus (¢ yBesnueHHeM h BO3pacraer 3aJHHH yroa o);
H — paccérosnne MexAy BEPINHHOH KOHYCa 3aTOYKH H OChI CBEpJa;
£ — YTOJI Pa3BOPOTA CBEPJA; o — YFOJ YCTAHOBKH CBEpJIA, H3MEpAeMEBIi -
MEMZY OChI0 CBep/ia H IIOCKOCTRIO LLIH(OBAJBLHOrO Kpyra, YroJa ycra-
HOBKH BCErJa HECKOJbKO MeHblle, UeM ( — NOJIOBHHA YiVia CBepia mpH
Bepummite (tabi. 31).

i ”

Puc. 27, Kounueckas (a) u ummuHapuyeckas (G) 3aTouxa cpepia

U,[«[J’IHHJI[}HL(eCKaﬂ datouka (puc. 27,6) sABAsercH yacT-
HEIM C/Iy4aeM KOHHYECKOH, Koria ymn OpH. BepUIMHE KOHYCA pPABEH
HYJIO,

HOpu B E{TOBOﬁ zatouke (puc. 28) csepJo BpaaeTess BO-
KPYr CBO® OCH M MepeMeliaeTcA NOX HeKoTopsim yriom B k Helt upu
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... 31. Ionp
e . IOBEPXHOCTH IUTHGOBAILHOrO Kpyra

aBKa Ha YroJ. YCTAHOBKH CEEPAA OTHOCHTEABHO -

. : 29, rpaz T i
o, rpan . 60—70 | %0 | ~1m8 | 140 | 160
Acp"——‘w—-%} rpazn
6 0 0 0 0 1
12 0 0 . 2 4
18 0 1 2 4 9
24 0 1 3 8 14

HEH3MEHHOM Yrie (o. TlocTynarenbHoe nepeMemienne moj yriaoM K ocH
CBepJa OGBIYHO. NOJYYAIOT CJOMKEHHEM JABYX IBUMKEHHN: 3aThlJJOBaHKA
noocnunnauun: IIpn BHHTOBOH 3aTOYKE € B3a0CTPEHHEM
B HayaJbHBII MOMEHT 3aTOYKH OCh CBEpJAa He BHIXOAMT K3 KOHTAKTa CO
MAHGOBAJBHEIM KPYIOM, 2 B KOHEUHbI — HAXONMTCSl 32 DpeAeiaMi
. YIAI0BOH KDOMKH KpYra, KOTOpas NPOM3BOJAHT B3a0CTPEHHE NONEPEeYHOi
KpoMEH cBepsia. IIpn BuHTOBON 3aTouke 6e3 saocCTpenusa
OCb CBepJla HHKOTJa HE BHIXOJHT 32 Npeiesinl YrJOBOH KPOMKH Kpyra.
Henenne ocylecTBisieTcs KHHEMATHUECKH 3a CYET TOTO, UTO Ha “KAMKLLI

-OGOpOT CBeina NPUXOAUTCA ABa IUKMAaA BOBBpaTHO-HOCTyTJaTe.Hbe!X IBH-
mennit,

Puc. 28. Buntopas saTouxa
cBepaa:

a — HayanbHOe NoJoXKeHue, 6 — Ko-

HedyHoe TNoJOXeHwe OpPH 3aTouxe ¢

3a0CTPeHHEM; & — KOHeYHOoe INoaoxe-

Hye Npu 3aTouke Gead s3a0CTpeHus;

3 — sartbljioBanne, . O — ocuNANgnNa,
B™— epamenne cmepna

TIpu CAOXHO-BHHTOBOM 3atTouke {(pue. 29) cBmepao
BpaLlaeTCsa BOKPYT CBOCH OCH, NMEPEMeIaeTcst BAOML HEee W NOKAUHBAETCS
BOKpYr ocCH, DNepUEHLUKYNAPHOA OCH CBepaa. Yroad ¢, MeXALy - OChio

Puc. 29, CnoxHo-BHHTOBAS 3a-
TOYKa CBepaa: _
@ — HadaJibROE NOA0HK ERS1IE, 6 — Ko+

Heunee. Hosomenne; '« Jm- 3aTHIOBA~
nuey . 11— 0oBopoT | B ppamenve



cpepsa ¥ MIGCKOETLIO WAHPOBAALHOTO KPYra B XOA€ 3aTOUKE MOCTENEH-
Ho yMeHbmaercs Ha 4—6° Dto obaeruaer GOPMHPOBAHHE NONEPEUHON
KPOMKH, yJayuwaer cnaf 3afueii nosepxmocTd. Ha xaxnmit o6opor caep-
‘A3 NPUXONHTCH [IBa UHKJIA JBHXKEHHH 3aThJIOBAaHHA M NOBOPOT2, T. €.
obecneunBaercs KuleMaTHUeCKoe jpeneHHe. IIpH BHHTOBOH H  CJAOMHO-
BUHTOBOH 3aTOYKe YeM OOJblUe XOJ 3aTHJOBaHHs, TeM Goapuie safuui
yroa. ' : ' ‘

Npu saaunruueckoil satouxe (puc. 30) sanuasn nopepx-
HOCTL (hOPMHPYETCH BHYTPEHHell YIJ0BOH KPOMKOH YALIEYHOro: unrdo-
PAJILHOTO Kpyra H nMeeT (OPMY JUIMNTHYECKOro umamsipa. Hanpasne-
HEe NPOA0JbHOH HOjAadu COCTaBJsier ¢ :
TOPHOBOR MJIOCKOCTBIO KPyra OCTPLIi
yroa 8.

INapameTpsl /IMNTHYECKOA BaTOU-
¥u: dy — IHaMeTp YIVIOBOH  TOPIOBOH
KPOMKH  Kpyra; A — paccrosiaue oOf
BEPUIMHEL CBepa 0 OCH Kpyra, lt=~
~0,6(d—1,3D); 06— yroa Mexay Ha-

TpaBieBHeM OPOJAOJBLHOH NOJAYH ¥

TOPUOM Kpyra, oO6muHOo = 6=10—25%
7 — YroJ HakJoHa CBepaa, HCIONB3Ye:
Mblfl A HacTpoliku  3ajpHero  yraa,
06nun0 = —10-+ +25°% ¢g— yrox
MEIKAY OCbI0 CBEpJia H HanpaBJeHHeM
npoAOABHON  NOJauH, HCIOJb3YeMLI
" A HACTPOHKH yraa.2ep.

DaaunTHYecKas 3aTOYKa BHIOJHA-
efcfl Ha YHHBEPCAJbHO-3aTOYHOM CTaH-
ke Ge3 CrelHabHOR OCHACTKH.

IMnockocTunie Mertons  (pue. 31)
WHPOKO PACHPOCTPAHERH TIPH 3aTOYKE
CBepJI.

OpeonjgockocTHas 3 a-
TOUKa NpHMeHseTca  gi8  CBepJ
auameTpoM Menee 3 MM. 3aanas.
NOBEPXHOCTb Kaxaoro 3y6a odopmag-
erc OAHOR IockocTeio, Jlag  Toro -
yro6n Komen sy6a He ynupajes B Puc. 30, 3uaunrauecyas
LHO  TIPOCBEPJHB2EMOrO ~ OTBEPLTHI, 3aTOUKa CBepJa
2a0HHA YyroJ B UHAHHADHYECKOM ce- .
ueHHH JOJKEH GHTL He MeHee 28—30°, uTO MOIKET NPHBECTH K BHIKpa-
IIMBAHHIO TVIaBHBIX KpOMOK. JaA yMeHblIeHHa 3ajHero yria yransier
3aTHJIOUHYIO 4acThb 3y6a. w .

l'lpm J.K.ByXl'IJIOCKOCTHOﬁ 3aTOUYKe 3aaHAA NOBREPXHOLTH
gamxjaoro 3y6a ofpasoBana ABYMs INIOCKOCTAMH, pefpo nepeceueHnd Ko-
Topblx OOGBIUHO NapasiefbHO IJIABHON KpOMKe. 3aJHHA yroa mnepsoi
NJIOCKOCTH ¢ BhIOHpaeTcss B 3aBHCHMOCTH oT O0pabarhiBaeMoro Mare-
pnana, 3aauufl yroJ BTOPOH IVIOCKOCTH Gp==25--40° C yseinuennem
STOr0 yriia YMEHbLIAETCS OCeBas CHJAZ H NOBHIIAETCS TOYBOCTb CBepJie-
HUS, OJHAKO CHHXKAETCA NMPOYHOCTb PEXYUIEro KJHHA,

TapamerpaMu HACTPOHKHM CTaHKa TpHM JIBYXIJIOCKOCTHOW - 3aTOuxe
KpoMme yraa 2¢ SBJASIOTCH YIIbl O N, Gon, ONPEACIAEMbE N0 T1abn. 26,
IpHUEeM JJIS BLIGACAEHUS Oy NpuHMMaloT k/D=0. Yron nakjiona mo-
nepeunoli KpoMKH csepia npu 2¢==118° ompemeasior no - opmyne
P 90— (o v +aan), T
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" TPEXMNOCKOCTHAR 3aTOYKA OMHYACTCT OT - ABYXILIOC-
KOCTHOH TeM, YTO 3aThUIOUHAN Y4aCTH 3afHel NOBepXHOCTH pasjefeHa ma
JBa ydacTka. SafHHH Yrosa gy =2E° 4To obecmeuuBaer XOpOMIME OT-
BOJ Temjia OT YrOJKOB. YYacTOK, IPHMEralOlMii K CepAleBHHE, HMEeT
GoJbuION 3aiHHH Yyrom Oy =35--40° uTO O0GECIEUHBACT CHHUNKEHHE
nepeifiux yMIOB HA NOMEPEYHOH KPOMKE H yAyullaeT HEHTPHPOBAHHE
csepJa, . : ‘

Puc. 31. TliockocTHas 3aTOYKA CBEp.I:

@~ OAHOMJIOCKOCTHAS 3aTo4kKa, 6 — ABYXIJIOCKOCTHAA 3aTO4YKA, 6 — TPEXIIoC-
{ KOCTHaa 3aTo4uKa ’ :

5

CyurecTByOT Tpu cnocoba yAaJeHHs NMPHIYCKA [PH 3aTOUKE CRepJa:
pasJe/bHBIH, HONepPEMEHHBIH H CMeIaHHbIH, ' _

PasgeanHnii (oxHOOGOpOTHME) cnochf 3aTOUKH 3aKJ/0YALTCS
B TOM, 4YTO 3aAaHHBIA NPHIOYCK NOJHOCTBIO YAAJHETCs cHauyada C OJfHO-
ro, a sarem ¢ Apyroro s3yGa. Jlenenue UIPOHCXOAHT ONMH pas.

IIpu nmonmepemeHHoM (MHOroOGOpOTHOM) crnocofe 3aTOYKH
JleNieHHe BHINOJHAETCA JIOC/]e KaxAOr0 NPOXOAa H HO3TOMY CAeRyIOK
NPOXOJ NIPHXOAMTCS YKe HAa Apyroi 3y6. Umeao neneHufi (moBopoTos
caepna Ha 180°) pasHO umC/Iy NPOXOAOB, HEOOXOAMMBIX AJIS YAAdeHUS
3ajanHHoro npunycka c¢ oforx ayfpes., B cBa3n ¢ »THM CHHXKaeTcs omac-
HGCTh IIPHMKOroB, 2 H3HOC LUJIHQOBAJNLHOIO Kpyra He BAHAET Ha Ouenue

- KpOMOK CBepJa. . .

IlpumeHsOT Takke CMemMaHHBH Cnoc006, OPH KOTOPOM 0OC<
HOBHAst 4acTb NMPHNYCKAa yAalsieTcs C 3yObeB CBepsia pasfielbHo, a 3d«
YHCTHBIC H BbIXa*KHBAIOIIHE MPOXOXLl BHIIOJHSIOTCS MonepemMeHHo., Ta-
Kof crocof obecrieydBaeT BHICOKYIO IPOM3BOLHTENLHOCTh 3ATOUYKH CBEP=
Jla B CHH3KaeT OHCHHE PeXyHIHUX KPOMOK. :

CBepJaa OCHaUmeHHHEEe TBEePJOCNAABHOR NAACTHH
K O }i, Hallle BCEro 3aTayHBAIOTCA N0 ABYM IockocTaM. CHadada saTadu-
BaeTcd 3aThlIOYHAsA OBEPXHOCTb C 3aJHHM yrjom 25—30°. dta onepanus
BBIIOJIHACTCS KPYraMd H3 3e7eHOro KapOHja KpeMHHS. 3aTeM alMa3HbIM
Kpyrom o0pabaThiBaeTCs yJacTOK TBepACCIVIABHOH N/IACTHHKH, HEROCPEea-
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CTBEHHO Tpujerawomef K IIaBHOH Kpomke, rae o;==16°. Mouonuruue
TBepPAOCIVIaBHBIE CBEePJia 3aTAUYUBAIOT a/IMA3HEIM KPYIrOM. _

Neoiinas sarouka (cMm. puc. 24,0), sakmoualomascs B ofpa-
S0BaHHA HA YroJIKax CBepJia NepeXoJHHX KPOMOK C yrioMm 2¢'=70--75° u
wHpnHoi b=0,2D, DOBHWAET NPOYHOCTE YIOJKOB CBepJa, yJaydmaer
TEIUIOOTBOJ, OT HHX, CIOCOOCTBYET YMEHBUICHHIO H3HOCA YTOJKOB H 1O-
BHILIEHHIO CTOMKOCTH CRepJa, JIBofiHas 3aTouKa NPOBOJMTCS ©OBIYHO B2
TOM e 00OpyLOBaHHH, YTO M 3aTOYKA SALHHX NOBEPXHOCTEH, HIH Ha
CIEIHANLHOM NPHCIOCOGICHHH K YHHBEPCa/lbHO-3aTOYHOMY CTaHKY.,

Montouka nounepedHolt KpoMKHE (Tabi. 32) BHNOJHSIET-
cA AJA CHUXKEHHS OCeBOH CHJIbI, MOBLILEHHA CTOHKOCTH cBepjla M TOY-
HOCTH cBepjaeuns. [lonepeuHyio KPOMKY HEOOXOAHMO MOXTAYHBATH Y
BCEX CBepJI, IpeiHasHAYeHHHX A/ 006palOTKH BHICOKONPOYHEIX MaTepua-
JIOB Y TBEPAOCIVIABHHIX CBEPJ, a TakKe CBEPJ, HMEIOIHX AuaMeTp Ceph-
nepunn £>0,2D. Y cBepn ¢ 6oJee TOHKOI cepileBHHOH, paboralomux’
10 MaTephajaMm cpefiefi H HH3KOH NPOYHOCTH, MONEPeYHAs KPOMKA He
NOATAUYHBAETCA NOC/TEe BHHTOBOH 3aTOYKH C 320CTPEHHEM, ABYXINIOCKOCT«
HOH HJIM TPEeXIUIOCKOCTHOH SaTOYKH, .

3enKepoBaHUe H DA3BEePTH BAHME—ONepauuy, Caepy-
IOIME 32 CBepJieHHeM C UEJbH) NOBHIUEHHS TOYHOCTH H CHIJKCHHA IMie-
POXOBATOCTH OGpaGOTKH OTBEepPCTH:, 3eHKepOBAHHEM IOJAYYaloT OTBep-
cTusi 4—5-T0 KNAacceB TOYHOCTH ¢ wiepoxoBaroctbio Rz=40--10 Mkwm,
a pasBepToiBaHueM — 2—3-TQ KJacCOB TOQUHOCTH € HIEPOXOBATOCTHIO
Ra=2,5--0,32_MKM.

32, Tunb NOATOYKH NONEpPeYHOH KPOMKH CBepa

$opma LIMJOBAILHOrO Kpyra

M BUJA NOJATOUEHHOTO cpeplla OcobenHoCTs NOATOUKH Ofnacte npumMenenus

IloaTouRa co CTPYK-
KOOTBOJAfAIEH KaHaB-
KOl paduycHoii ¢op-
MK

Haag Goabmmig-
CTBA BCTPEUAIOUIKX~
Cd Ha INpakTHKe
CJIy4aes CBepJ/eHHs

Jlnnna ® reomerpis
nonepeyHol KPOMKH HE
H3MEeHAIoTCH

\ IToaTouka He Tpeby-
€T BLICOKOH TOUHOCTH
BHNIOJHEHHA
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. - Hpodonsenue raba. 52

®opMa LHPOBARBHOTO KpyTa

" BU[ 110N TOYEHHOI0 CBepJia

OCoBeHHOETSL - OJTOUKY

Ofnacth UpHyeHeHHTA

ITogrouka ¢ yBeau-
YeHHeM MNepejHux yr-
JIOB MONepeyHoll Kpom-

.| KH, 6e3 u3MeHeHUA ee

JLJIMHBL

Tpebyerca nopsled-
Hasl TOYHOCTh YCTAHOB-
KH Kpyra

Ceepaedue mare-
pHAJIOB HUSKOH M
cpeiHeil TpOUHOCTH,
0CODEHHO MNpH Ty~
GoxoM CBepaeunu

[Moxrouka ¢ yBeau- |

qeHueM [MepeaHHX yre
JIOB NONEpPEeYHOH KpOM-
Ky 0Oe3z u3MeHeHus ee
OJiMHBl H CO Cpe3aHuem

'3aTHIIOYHOR YacTH 3y~ |

Ga

HadA TOYHOCTh YCTaHOB-
Ki Kpyra

Tpebyerca noBbIImIeH-

To we

IToarouxka co cpesa-
HieM, YacTH [onepey-
HOU KDOMKE

Cbepiedne mare-
pHasioB cpeiHell u
BBICOKOH NPOYHOCTH
opu rayouaHe cseps
nexust go 30

[Toaroura co.cpesa- |

HHEM YacTH pnomneped-
HOH KPOMKH H IIPHTYH-
JIleHHeM TJIABHBIX KpO-
MOK

To xe



Rpodoekue rabr. 32

dopma nmHGOBaabHOIO KpyTa T Y
¥ BHJ TIOJITOUCHHOTO CBEPTA Ocobennocts HOATO KM | Q6nacTe DpBMeEHEHNS

MoaTouka ¢ npopes- Caepaenne uyry-
KO#l monepeuHofi Kpom- | na '
KH - 1

P

3eukepn {puc, 32) GHBAIOT XBOCTOBHMH HJH BACAAHLIMH, LEJb-
HHMH HJH CO BCTaBHBIMH 3y0bfiMH, OHICTPOPEKYIHAMH WM .C OJACTHH-
KaMu H3 TBepJAOro Cnjasa, . | .

OcoGeHHOCTAMH 3€HKEPA NO CPABHEHHIO CO CBEPJIOM SBJAIOTCH Ha-
JHYMe Tpex HAH ueThipex 3yObeR M GO/bINAs KECTKOCTb. JTHM  JAOCTH-
raercs Jyylee, Yem y CBepJia, HanpapJeHHe B OTBepPCTHY, OOabmasn
CTORKOCTb, TOBHILEHHASE TOUHOCTH o0O6pabaThiBaeMOH TIOBEPXHOCTH H
NPOM3BOAHTENbHOCTD.. [IaBHN yroa B IJaHe PeXYLIHX KPOMOK B, 60.b-
LWIMHCTBe cJayyaeB paeeH 60° y OBLICTPOpPEeXKYMIUX 3eHKEPOB, paborai-
IUMX 1O CTaJ¥, MW Y TBEPJACCIVIABHBIX 3€HKCPOB HAENAIOT I€PeXONHYIo
¥pOMKY ¢ yraoM ¢, =30° u naunoi 0,3—1 Mm.

Puc. 32. 3enkrepu:

@ — NEJNLEEIT XBOCTOBOH, 0 — ocHalieHHbIH
TBEPLBIM CIIAaBOM, HacalHOMH

IMepenunfi yron BHIGHPAIOT B 3aBHCHEMOCTH OT -CBOficTB o6pabaTi-
‘paemoro Martepuana (rabn. 33). Ias npasnabHOH paboTH, 3€HEepa He-
06xoanM0, 4TOOLl. 6HeHue raapHhbix KpPOMOK  He npeBpmano (,05—
0,06 MM. Yron HakJIOHa KaHABOK K OCH HHCTPYMEHTAa NPHHHMAIOT B Ipe-
peaax = 10--20° 3euxepn puamerpoM [0—32 MM A€Jal0T XBOCTOBH-+
Mu, a nHaMeTpoM 25—80 MM — HacalHBIMH,
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33. Buifop TeoMeTpHYeCKUX NAPAMETPOB 3EHKEPOR M DA3BEPTOK, rpaf -

HHCTDYMEHT 'Oﬁp;f;i‘l:elgizil\(blﬁ ¢ 3 Y %
Crann 60 8—12 10—12
Senrepol Uyryn - | 456—60 6—8 10—12
Lgerapie wetan-| . 60 £5—30 10—12

JIbE
PassepTa pyy- Crann, 4yrys ® 1—2 -0 8
Hag L[BETOb e METaJIbl '
PasseprRa  Ma- Crajb 15 0 -8
WHHHAA ‘Jyr_yﬁ ) 0 F8

3eHKEpH!, OCHAIGHHbIC MJIACTHHKAMU TBEPJOro CIJIABA, SHAYHTENHHO
MOBBIINAIOT NPOM3BOAHTENLHOCTE 00paboTKH. Bo n3bexkanne BBIKPaillH-
BaHUs Ha nepejHell NOBEPXHOCTH TBEPAOTO CIJIaBA WMEETCH OTPHUATEAb-
Has (acka (yp=—10% f=0,2+0,3 mMm).

PassepTxu (puc, 33) OGblBAIOT PYUHBLIMH HJH MAlIMHHBIMA,
XBOCTOBLIMH HJIM HACAJNHBIMHE, 1eJbHLIMA HJIM COOPHBIMH, M3 cTamm (JAe-
rUpOBaHHOH, OHCTpOpeXyLeH) HIH ¢ NJACTHHKAMH H3 TBEpAOrO CN/ABAa,

Kanudpyrou,asa
Yyacms Yucme 2)

e
N orars

2 s

b
Puc; 33. PazrepTRH: .

a — pydHad LenabHasg XBOCTOBAf, 6 — mallpgHaa nenbHas xnocrei
pasi, & — MallMHHadg LeabHas HacagHast ¢ KOJALUSBOH 3aTO4KO

Pyuible pa3BepTKH,.HCIO/Ib3YeMBe TpH  C/ICCADHBIX paGoTax, - HUMEIT
yroa B mAake @=14-2°u Gonpmylo AnuHy pexywed yacTa. DtH pas-
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BepPTKH HTOTOBAMIOT o6buno n3 cramn 9XC. MammuuHEE pasBepTRYE MCe
. BOJB3YIOT NpH pafoTe Ha TOKAPHBEIX, PEBOJNLBEPHEX © CREPJAHJIbHBIX
crankax. Ha nepeineM KoHLe pexyueH UYacTH CHHMAeTcd 3aXOXHast
tdacka mop yrjom 45° AJs HanpaBJeHHS Pas3BepTKH B OTBEPCTHH, Tpe-
JoXpaHeHHs 3y6beB OT BHIKPAIIMBAHHS B MOMEHT BXOAa B OTBEPCTHE
M CHATHSI 3aBBILICHHOTO MpHnycka, 3yObsa Ha Kauubpyiome#d uvactu uMe-
10T NUJIHHAPHYECKYIO JICHTOUKY, TPeGYIOUIYIO OueHb TINATENbHOH JOBOJ-
ku. Tlepeiruilt yroa y pasBepTOK OOBLIYHO DaBeH HYJIO W TOJLKO y uep-
HOBEIX PasBepTOK uaH npu 06-
paborke ocof0 BA3KUX Marepya-

JoB y=>5-10°
Pa6oyasn dYacTb pasBepTKH
"¢ KOJIbIEBON 3aTOYKOH COCTOWT
U3 KanH6pyloleNd dYacTH H He-
CKOJILKHX KOJIBLEBBIX  YCTYNOB,
CAYXKAIHX JAJf CHATHA HpHAyC-
Ka W HanpaBJeHHS pPa3BePTKH B

Havase paboThl.
‘f)- 4) HMs3sunoc 3eHRKepoOB H
pasBepTOoXx (puc. 34) mpo-
TeKaeT 00 3afHHM IOBEPXHOC-

a)

Puc. 34. Hsnoc passepTkn u3 TAM, 170 TEpPejHHM HOBEpPXHOC-

GbiCTpOpEeKYILEH CTaJi: TSIM ¢ 06pa3oBaHHEM JYHKH H NO
a— no sajHeii I0OBepXHOCTH, 6 — 10 JenToyke ¢ oOpa3oBaHHEM  TIO-
nepeAneﬁ MOBEPXHOCTH, 6 — 110 JIeH~

nepetmux HpOTO‘lHH.

JIEMHTHPYIOLIAM H3HOCOM
‘ 3eHKepd, ONPeNedsioHM HaH-
Goabiee AOMYCTHMOE KOJHYECTBO MEPETOYEK, fBJACTCA H3HOC IO JieH-
Touke. OnTuMadbHbIM cuutaercs Agz= (0,03+0,04)D

Benwmua llOI]yCTHMOl'O H3HoCa pa3aep’r01< oﬂpe,aemm'cn yMeHbH]e-
HHMeM TOYHOCTH pa3MEpOB OTBEPCTHS, TMO3ITOMY HeaAb3sl AONYCKaTh 3Ha-
YUTEIBHOrO H3HOCA Pa3BepTok.

TOYKE

2. 3arouka csepJ, 3eHKEPOB M PA3BEPTOK
Ha YHHUBEPCAIBHO-3ATOMHBIX CTAHKAX

SaToqxa CMTUpaJbHB X CBepJ HA YHHBEPCANbHO-3ATOUHHIX
¥ TOUHJIbHO-LIIH(POBAJBHBEIX CTaHKaX TPOH3BOAUTCSA 110 KOHHUECKOMY,
BHHTOBOMY, 3JLIHITHYECKOMY, ORHO- H
ABYXIIOCKOCTHOMY METOJaM ¢ HCIOAb30-
BaHHEM CNeUHAJbHBIX HJH YHHBEPCaJIbIbIX
npHCNoCcobeHHH.

OpuonnockocTHad — 3aTOUKa  IIPOM3-
BOJAMTCSA TIPH 3aKpemjeHHH cBepaa B
Gospilof MMM MaJIOH  YHHBepcaJbHOH ro-
JIOBKE C HCIOJb30BAHHEM LAHTOBOTO HJHM
KYJaukoBOre narpena. OTH TOJOBKH MOXK-
BO MCHOAL30BaThE TakiKe AJf  ABYXIIOC

KOCTHOIT ¥ 3JUIMIITHYECKOH 3aTOYKH. : = —F
bBosee 1NpOH3BOAMTEJbHA  JBYXILIOC f
KOCTHasl 3aTOYKa B CHGHHAJILHBIX IIPHCIIO- AL Al

cobaennnx (puc. 35), B KOTOPHIX IEPEXON
OT 3aTOYKH. NEPBOH TNOCKOCTH K 3aTOUKe
'BTOPOJ IJIOCKOCTH NPOH3BOAWTCS TIOBOPO- TOURH CBepI:

TOM BOKPYT TOPHBOHTANLHON MAM BEPTH-  ;_ poinoy vl s oo
RaJNLHON ocH, coBHafalowiell ¢ pebpom ne- nosopora
PECEUYEHHs NJIOCKOCTEH. ) ) :

Puc. 35. TlpucnocoGnenue
AJis ABYXNJOCKOCTHOH 3a-



[Ipn moxrouxe nomepeysHod KPOMKH CBEpJQ H. MAR(OBAMLHBIA KpYL
HCOOXOAHMO TOBEPHYTb Ha HEKOTOPLIE YIVIBI OTHOCHTENbHO HATPABJICHHSE
nponoNbHOK mojaum crona (puc. 36, Taba. 34). aa ocymecTBrenns
3TUX MOBOPOTOB HCNMOML3YIOT onpasky (puc. 37) K yHHBepcalbHo# IO-
JIOBKE, B KOTOPOK  CBepso OasHPYeTCH B CMEHHOHA STVIIKe.

Puc, 36. Cxema ycranosku mnadoBa/ibHOTO KPyra ¥ Csep-

Jia TIpH NOJATOYKE ero nonepelmoﬁ KPOMKH

34. ¥Yran nosopora miudoBaJbHOIO Kpyra
H CBepJia NpH NOATOYKE €ro MonepedHofl KPOMKH

“VYron . S Yron nogo-
NeRopoTa Hasrauenue nosoporta pota, rpag
94 Tosopor mumdoBatbEOro Kpyra Aaa yeemmue- | D

HUST WHPUHE! TIOATOYKH
0, [ToBOPOT cBep/a BOKPYr TOpH3OHTAJBHOH ocH, | 22—25
o 4TO0B H36eKaTh NOBPEeNASHH 3y6a
0g IMosopoT csepna BOKPYr BeprukainHoli ocu | 10—25
AJst ofecneyenus JJAHHL NOATOUKE®
0p [ToBopor cBepsia BOKPYT CBoell ocH 1Ja cosza- 0—15

HHMS YIJIa MesX[y MONMepedHod KPOMKOU H HOBOH
KpOMKO#, 06pa30oBaHEOH MpH NOATOUKE

S oo 7 :
t @ pga25{(k—k(l), rHe k- AuaMeTp cepHLeBHHH A0 MOATOMKH, Ky — AHA-
MeTp CepALEBHULL OC/Ie NOATOHKH, [ — IJIMHA TOATOUKH.
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i . R . : : B, .. o . ;
. 3eHxepH H Pa3BepPTEKH 3aTAYHBAIT, KAK MpaByio, Ha
yHEBEPCa/IbHO:3aTOUHOM CTaike. Onepauuy 1o 3aTOYKe H JOBOJKE Ie-
PCAMHX, 3a]HHX TNOBEPXHOCTEH H JIGHTOUEK Ha KaanOpywouiei vacrd, a
TaKKe 3aIHHX NOBEPXHOCTedl Ha pexyulefl 4acTH OPH yrjie B MjAaHe
@<C45° npousBOAAT B UEHTPAX, NPHYEM HACAXHOH WHCTPYMEHT Npeisa-
PATQILHO 3AKPEILIAIOT HAa OUpaBKe, 3aTOYKY W JNOBOAKY 3alHHX NOBEpX-
HoCTeli 3y6heB 3eHKePOB HA Pexyilefl Y4acTH ¢ yraoMm @z=60° Boinoss-
IOT B JABYX- HJH TPEXNOBOPOTHBIX TO/IOBKAX IPH KOHCOJIbHOM 3aKpemsie-
HHM HHCTpyMeHTa ¢ 6a3HPOBAHHEM HAa KOHHUYECKHIl XBOCTOBHK.

‘ ~ [Tepenniolo moBepXHOCTh 3yDa 3enxepa
HJAKH PA3BEPTKH 3aTAYHBAIOT KPYrom Tapeibya-
oA dopuel (puc. 38), npuyem AMA HHCTPY-

Puc. 37. Oupanka
K  YHHBepCcaJbHON
roJiOBKE AJS  NOJ-
TOUKH [ONepedHoH

KPOMKII ‘CBepJia  Ha Puc. 38. YeraHoBka HITHDOBA.-
yHHBEPCANBHO-32- HOIO Kpyra THpH 3aTOUKe Tepen-
TOUHOM CTAHKE: Helt MOBePXHOCTH HHCTPYMeHTa:
1 — gopuye, 2 — cMeH- .a — ¢ npambiM 3yGom upu y=0, 6 —
uag BryAKa § — opH- ¢ BuHTOBBIM 3yGom npu y=0, 6 —¢
CHTHPYIOWUE T BUHTOBBIM 3yGoM npi y<0

MeHToB ¢ NPAMBIMH 3YO6IMH HCMONL3YIOT TOPUOBYIO CTOPOHY Kpyra, a
BuHTOBBle 3y0bA 06pabaThiBAIOT KOHHUECKO# CcTOpOHO# Kpyra. as pa-
AHAABHOR YCTaHOBKM paloueil NOBEPXHOCTH KPyra HOJL3VIOTCA Cheud-
ANBHBIM 1aBJOHOM.

B cayuae, xorja nepeAHss NOBePXHOCTb He paiHajbHadA, T.e. me-
peanuil. yrosq Ha KaauOpyiouie# yacTH He paBeH HYJMIO, HampHMep apm
HAJMYHH OTPULATENbHON (GacKH, HeoOXOAMMO KPyr CMeCTHTb OT 'pa-
EHANBHOTO PAaCloNOXKeHHs Ha BeauumHy h=Dsiny/2cos B, rae h; —
CMelUgHHEe KpYyra B HaInpaBJeHHH, NepHeHNUKYJAPHOM OCH HHCTPYMEHTA,
D — pnameTp uHCcTpyMeHTa, Yy -— NEPeXHHH yros Ha KaanOpyrouedi- ua-
cTH, § — yroa 3anpaBK# Kpyra, e

3aToyxky nepeiHHX NOBEPXHOCTEH 3€HKEPOB H PA3BEPTOK BbIMOJIHA-
I0T B UeHTpax 0e3 HeddTeNbHHX NPHCNOCOG/eHHH, NPHIKHMAA BPYYHYIO
3y0 HHCTPYMEHTa K KPYTY. : Do

Ilpunyck no nepemHe#l MOBEPXHOCTH COCTABJAAET B CpeldHeM OpH, 3a-
Touke zeuxkepoB 0,2 mm, passeprox 0,153, a npu jposonxe 0,03—0,05 mm.
- .3arouxy 3ajHell MOBEpXHOCTH HA Kaaubpywomed wactu (puc. 39)
mpousBoanT B uentpax. Och HEHTPOB pacnosaraercs Napa/uIeNsHO HaA-
OpasAeHII0 NPORONbHON noaauu crona. Ilpu 3aTouKe TOpUOM. KpyEa
Beplumta 3y0a ¢ MOMOULI0 YIOPKH YCTAHAR/IHBAETCA HUMNKE FOPU3OHTAND-
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HOH ©OCEBON T/IOCKOCTH HHCTPYMEHNTA Ha BenHuHHY h= (D/2) sin a, &~
~0,01Da,, roe D—;mameTp HHCTPYMENTA, Ol ~— 3aIHUH yroa B TOp-
LOBOM CE€YEHHH, KOTOPHIH -JJIs1 MHCTPYMEHTa € BHHTOBHIM 3Y06OM O =%
RN COS W, a AJdA NpIMO3yboro HHCTPYMEHTA Qr==0Ciy, FAe Oy — 3ak-
HHH YroJ B CEYeHHH, NEePIeHIHKYASPHOM pexyuied KpoMke.

%)

Puc. 39. Ycranopka wangoBaspbHOTO Kpyra npH 3aTo4-
Ke 3ajHell NOBEPXHOCTH HHCTPYMeHTA:
@ — TOpLoM Kpyra, 6 — nepudepueil Kpyra

I'Ipn 3aTouxe nepudepueil Kpyra ynopKa pacnoJiaraercsi B.TOPH30OH-
TaJIbHOH OCeBOIl .NJIOCKOCTH HHCTPYMEHTa 2 0Cb IH(OBAJIBLHOTO Kpyra
cMellaeTcsl BBepX Ha BednunHy h= (Dyp/2) sin a;= 0,01 Dypots.

Bemqnuy CMEIIEHHA YIOPKH MOXHO OTIPEAeNATH Mo taba. 35,

35. BeJHuMHA CMeleHHs VIOPKH NpPH 3aTOYKe
3ajiHell OBEPXHOCTH HHCTPYMEHTA, MM

@l - 3apuui yroa, rpapg
ogm d .
ag ¢ '
égéé 3 4 5 6 7 8 10 12 15
6 0,16 { 0,21 10,26 | 0,31 10,37 | 0,42 | 0,52 | 0,62 | 0,78
8 0,21 10,28 10,35|0,4210,49 0,56 | 0,69 | 0,83 ] 1,04
10 0,26 | 0,35 0,44 | 0,53 | Q,61 0,70 1 0,87 | 1,04 | 1,29
12 10,31110,42 10,52 0,63 |0,73 0,84 1,04 1,25] 1,56
14 0,37 10,49 | 0,61 | 0,74 | 0,85 | 0,97 | 1,22 | 1,46 | 1,81
16 0,42 | 0,56 | 0,70 } 0,84 | 0,97 | 1,11 | 1,85 | 1,66 | 2,07
18 0,47 10,63 10,7810,95| 1,10 1,251,561 1,87 |2,33
20 .}10,5210,70| 0,87 | 1,06 11,221,391 1,74 | 2,08 2,59
.22 0,58 10,77 10,96 | 1,16 | 1,34 1,53 1,91 1 2,29 12,85
25 0,6510,87}1,09{1,32|1,562|1,74| 2,171 2,60 3,23
28 0,73 10,981 1,22 1,48 1,71 | 1,95} 2,43 | 2,91 | 3,62
- 30 0,78 | 1,05 1,31 11,58} 1,83 .2,09| 2,60 3,12 ] 3,88
3 10,92 ]1,2211,63 1,8 | 2,13 2,44 3,04 | 3,64 | 4,53

@
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IIpodonncenue Taba. 35

s o R 3aauuét yros, rpap,

£3g

a5k 3 4 5 6 7 8 10 12 15

REEE :
40 1,05 | 1,40 | 1,74 | 2,11 |{ 2,44 | 2,78 | 3,47 | 4,18| 5,18
45 1,18 1 1,67 1 1,96 | 2,37 | 2,74 | 3,13 | 3,91 | 4,68 5,82
50 1,31 | 1,74 | 2,18 [ 2,64 | 3,05 | 3,48 | 4,34 | 5,20| 6,47
5b 1,441 1,921 2,40 1 2,90 | 3,35 | 3,83 | 4,77 5,721 7,12
60 1,67 { 2,09 12,62 | 3,17 | 3,66 | 4,18 | 5,21 6,241 7,76
65 1,70 1 2,27 { 2,83 | 3,43 | 3,96 | 4,52 | 5,64 6,76 8,41
70 1,83 12,44 (3,05]3,69|4,27| 4,87 | 6,08 7,28( 9,06
75 1,96 | 2,62 | 3,27 | 3,96 | 4,57 5,22 | 6,51 | 7,30] 9,70
80 2,0912,79]3,49 | 4,22 | 4,88 5,57 | 6,94 | 8,32] 10,35
85 2,22 (2,9 | 3,70 | 4,48 | 5,18 5,92 |1 7,38 | 8,84 11,00
9 12,363,141 3,92 4,75 5,48 |-6,26 | 7,81 | 9,36} 11,65
95 2,49 | 3,31 | 4,14 | 5,01 | 5,79 6,61 18,25 | 9,88] 12,29
100 2,62 13,49 | 4,36 | 5,28 { 6,10 6,96 | 8,68 110,39 12,94

3aiaHuyI0 Be/HUHHY CMelleHHs YINOPKH Ha CTaHKE YCTAHAB/IHBAIOT
C TMoMoMbI0 wWTaHreHpeficMaca. IIpu saToike WHCTpyMeHTa c npsMbIM
3y6OM YNOPKY HCHOJIB3YIOT TOABKO IS JleJIeHHS, YIHOpKY sakpemisior
Ha CTOJIe CTAHK2 H B NPOLECCE 3aTOYKH OHA TepeMellaeTCsi BMeCTE ¢ MH-

CTPYMEHTOM. YIOPKY yCTaHAB/IHBAIOT B JI0GOM MecTe [o MK
PYOIUeH YaCTH TaKHM 06pasoM, 4TOGbl €¢ ONOpPHOE - Jie3BHe

I .

ffa"{(sﬂ - ~
i ,‘
M 7

9 7

¢ a-dwll N 4 %q
5 / Y
[ =

)] 15°

e kaan6-
Kacamnoch

Puc.. 40. ®opma paboueds no-
BEPXHOCTH WIAHGOBAABHOIO KPy-
ra JJIs 3aTOYKH 3aJHUX MOBEPX-

HOCTeHll 3eHKepOB M Pa3RepTOK:

a — TOPUOM, 6 — KOHYCOM

nepelHesi MOBEPXHOCTH 3aTauHBAEMOro 3y6a KAK MOMKHO GiHme K pe-
Kyued kpomke (He mamee 0,5 MM). 3araunBaembiii 3y6 npHKHMAKT

" K YHODKE BPY4HYIO.
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Ipu saTouke HHCTPYMEHTA C BHUTOBLIM 3YOOM YNOpPKa CAYMKHT Kak
IS jesledus, Tak M AAs NPHAAHHS HHCTPYMEHTY BHHTCBOTO ABHIKEHNS.
Ynopxry sakpenJisioT Ha 3aTOYHONl TOJIOBKE H B NPOIECCE 3aTOYKH HH-
CTPYMENT IepeMmeniaeTcs . OTHOCHTeNbHO ee. OnopHoe Je3Bue YHOPKH
HAaKJIOHAIOT TaK, 9T00L OHO COCTABJSNIO € OChIO HHCTPYMENTA Yrol .
BeanunHa CMeuleHds YNOPKH A ycTaHaBAHBaeTCs no Cpenuel  TouKe
ONOPHOTO JIEe3BHA YINOPKH, KOTOPOE MOXKET OhiTh NPSAMOJNHCHELIM IJH-
HOH 3—5 MM WM KPHBOJHHEHHBIM.

Jns cHuxkenus . Tensioofpa3oBaHuA MpH 3aTOUKe 3alHEX NOBEPXNO-
cTell KPyr nMeer creuuancuyio dopmy (puc. 40). _

3anuue noBepxHOCTH 3y0ObeB Ha pexyleld YacTH 3aTauuBaloTca Tak
e, KaK Ha Kaanbpyloweit, Oranuus 3aKJA0OYAIOTCA B.TOM, UTO Bepxuaf
vacTh CTO/a NOBOpAauHBaercs Ha yroj 3aGOPHOTO KOHYCA () BEJARYRHA
CMELEHHs YIOPKH PAaCCYNTHIBAETCS MO CPEAHEMY JAHAMETPY pemymen
wacTh, 3y0bsi 3aTayuBamTCA HAaOCTPO.

3. 3arouka cEeph Ha CRENUAAMZNPOBAHABIX CTAHKAX

Cranox mox. BK-80 nacroavnoro tupa (puc. 41, taba. 36) npenwa-
auayeH AJa ABYXMJIOCKOCTHOI 3aTCUKH TBepuocnnammx H OHCTPOPENY-
@y ceepa nguamerpom or 0,4 no 3 mm.

Puc. 41. Cranok mon. BK-80:

1 — cpepaopepKartens, 2 — gpyr, 3—
MUKpOCKOT

36. Texnyueckue XapaKTePHCTHKH CTAHKOB IJf 3aTOUKH CBEPJ

BK-80 | 8E651 | 2ress 3B653 - | . BE659
) Tapamerps! 2arayuBaeMblil HHCTPYMEHT
cpepdaia l CBEPJIA, 3EHKEPBl, METUNKH

-.,U.Hame"rp; pacTpy- | 0,4—3 0,4—6 3—32 3—40 12—80
MECHTA; MM -

Yron ceepia npu | 120—1807 90—160 | 70—160 | 70—160 | 70—160
BepuInile, TPak :

Bpa)umﬁ P yroJ 0-—40 0—40 &8—18 8—18 '8-——18
epepna {29=118°) : .

Huamerp  wan- 100 125 200 300 300
$0BaNLHOTO KPYra,

MM
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Hpodoaacenue Tab. 36

BK-80 | 3E65L | 3res3 | 3E653 | 3EGSY
Ua‘paMeTpH ) - 3ataunpaeMplf < MERT
ceepJra I CBEpIIA, SEHKEDHl, MeTduKi

"Ckopocts  mpo- —_ 0,04—1,0 — — -

JosbHOW  mOAauy,

M/MHU , .

. Hacrora Bﬁp/ame-

HHA ¢BepJa, 00/MHH:, | ‘

" 1pH 3aTOYKE - - 50 50 50
TPY BHIXaKHBA- - —_ 25 25 25
HAU : _

HauGonomui - - - | 1,0 2,5 | 2,6 3.5

OPHIYCK, CHHMae-
Mbi .32 OMHH LK,
MM - | L
Mougnocts aaex-| 0,025 | 0,37X2 0,9/0,7 | 0,9/0,7 | 2,5/2,0
TPOABHrATENRS IPHU- N
Boga i OoBab- ,
Horo Kpyra, KBt ‘ o ‘
laGaputnl -cran- | 450X | 1850 1190X 1 1300 { 1300%

Ka, MM X300X X 1780X | X900 | X 900X | X 1080%
X 300 X1500 | %1490 | X 1550 |~ > 1550
Macca  craHka, 20 900 | 1410. 800 ~.950
K .

MNpumevanne Ha-crankax mox. BK-80 u 3E651 cmoco6 3a-

T@flKlril& ABYXIVIOCKOCTHOH, Ha cTanKax Mof. 3I'653, 3E653, 3E659 — Bui-
TOBOH. : ‘

Csepsia 3aTauHBAIOT  TOPUOM LIIK(OBANBIOTO Kpyra ¢ OJHOA ycTa-
HoBkH. [l HACTPOHKH M KOKTPONA 3aTOYKH CBEPN NOJIB3YIOTCA MHUKPO-
cxonom. ITpoxoabHas mopaya OCYIIECTBIACTCH NOKAYHBAHHEM WAH(O-
BajibHOW Galku BpYYHyIO, 3aTOYKA OCYUIECTBJIACTCA aJMAa3HBIMH wng
3AbGOPOBLIMH KpyramMu 6es oXJiaxKJAeHHS. ’

- Iloayasromar Mox. 3E651 (puc. 42) npeasasnaven s ABYXMIOC- -
KOCTHOM 3aTOYKH TBEPAOCIVIABHEIX H GHICTPODEKYLIMX CBePJ. AHAMETPOM
or 0,4 1o 6 mm. :

Csepsia 3aTaunBalT CNOCOGOM INIYGHHHOrG MIMGOBAHHA TOPLOBHI-
MH [OBEPXHOCTAMH ABYX IWIH(DOBAJBHEIX KPYTOB: a/JMAa3HHIX — NDH 3a-
TOYKe TBEPAOCIJIABHBIX CBEPJ H 3/bOOPOBEIX — NMPH 3aTOUKE GhICTpOpe-
Kymux cBepi. Ilepememenrem muKdopaibibix 6aGoK MO HONEPeYHBIM
HANPABAAIOIUM YCTAHABAHBACTCH BeJMYHHA -CHHMAEMOro MPHAYCKA, MO-
CTHraeTC NPOXOXKIAeHHe pebpa nepeceyeHHs MAOCKOCTed uepes och
CBEPJIA M KOMIEHCALHs, H3HOCA Kpyra. : AU

IIpn HacTpofike cTanka HeOOXOXHMO YCTAHOBHTH YroJl CBEpJa HpH-
BepuikHe 2¢ 110B0pOTOM 6abKH H3JENHA W HOPMATbHBE 3aXHHE ViJbl
HepeOdl H BTOPOH MJIOCKOCTeH Oy, Olzy HAKIOHOM INHHAENeH, OCh 1O~
BOpOTA KOTOPHIX NPOXOIUT Uepe3 BEPIUMHY CBEPAA.

- TMonyapromar mon. 3653 npeawasnaden A BHHTOBOH- 3aTOUKH
CHUPANBHBIX CBEeP] U3 OBICTPOpeNyuied CTafd HAH OCHAL(EHHEIX TBEP-

;o - i RS



IHIM-CIiNaBOM AuaMerpom of 3 fio 32 mm. Kpome cmepa Ha craiike MOM-
HO 34TAYHBATL 3aJHHE NOBEPXHOCTH TpeX- W YETHLIPeX3yGHX HHCTPYMEH-
TOB (3€HKEPOB H METUHKOB), a TakXe HAa OTHEJbHOA NO3HUMM BHITOM-
HATH NOATOYKY NONEpevyHON KPOMKH YV cBepa. Cpepnia 3aTaunbaloT ne-
pudepueit abpasuBHOro, anLGOPOBOrO WM AJMA3HOTO Kpyra cnocoGom
MHOrONPOXOAHOTO LLIH(OBaHHUs CO CKopocTplo 24 M/c npu noxave COXK
NOJHBOM, , - ' :

~-

2 d 4

L ; : --5 b -
: A o 7
| A / [ | i
\ :."' . nE 'ul == g

8
-

Alll,”” i .

d [ Foa
g uurl'”." ;
: .

i
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Puc. 42, Hoayasromar moa. 3E651 aas satouku
_ CBepJ: . ~ .
" — mandoBanbHbIE, KPYTH, . 2 — CTOHKa, 3 -—BTyaKa, 4 —

CBepao, § — pykosiTka 3axuma, 6 — GaGka napenaus, 7 —
LaHrosas oNpapKa

. TlosoporoM ocHoBanua GaGKH 'M3JeNHS YCTaHABJIHBAETCH Yroa 2¢
npy BepuwmHe. Jlis HaCTPOHKH BeJHYHHEI 3afHEr0 YrAa HCNOJB3YIOT
HIKAJH 3aTHIJIOBABHA U OCUHNIALNM Ha Gabke uamenus. ITocae opuenta-
UMH HHCTPYMEHTa HA OTHeJbHOH MO3HIHH ONPaBKA € HHCTPYMEHTOM
DEPEHOCHTCS B NATPOH Gabku u3penus. :

Tlpn 3arTouke cBepd Oe3 3a0CTPEHHA NMONEPEUHON KPOMKH, 4 Takxe -
3€HKEPOB M MeTYHKOB 06paboTKa BeJeTcs ¢ OCHHIIALHEH HIIH(OBAILHO-
ro. kpyra. Ilpy 3aTouxke cBepsl ¢ 320CTpeHHeM TONEPeYHOH KPOMKH, a
TaKXKe CTyNeHuaTHX cBeps ob6paborTka Bejerca 0e3 OCUHANALMH Kpyra.

Ilonyasromar wMojx, 3E653 BhimyckaeTcs B3aMeH NOJyaBTOMAaTa
mozn. 3I'653, uMeer aHaJIOrHYHOE HasHaYeHHe H OT/HMYAETCH KOHCTPYK-
THBHHM HCHOJHEHHEM. ‘

‘~ TlonyasTomat mox. 3E659 ynubuuupoBah ¢ HOJyaBTOMaToM MOA.
3E659 'm npeaHasHaueH JJs 3aTOYKH aHaJIOTHYHOTO HHCTpyMeHTa jua-
metpom 12—80 mm. ST N

TJABA V. 3ATOYKA 9PE3 .

1. OcoGeHnocTH KOHCTPYKIMN ()pe3 M TeXHONOrHH KX 3aTOUKH

Dpesbl ABAAIOTCE OAHHM M3 CAMBIX p'acnpocrpanemmx BHHAOB pe-
KYHero MHCTPYMEHTAa M. OTAHYaiorTcs GQIbHIAM pasHooGpasuem THNOB
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M KOHCTPYKUuii. PexomenIyemble snaueHus me
({ppes mpusenens B raba. 37, 38.

peNHHX U 3aAHUX YIJIOB

37. BoiGop mepenuerQ yria Qpess

cbpeamq

¥y, Tpag

OdpaGathipaemblit MaTepHas
TBepAOCHIaBHbLE Craae npu ., MIIa:
1o 650 15
650—800 5
850—950 —b
1000—1200 —10
Yyryn ppu HIT:
1o 200 ! 5
200—250 0
cBrime 250 —b
Brictpopexyuine: Craab npu o, MIla:
HHAHHIDUYECKHE, TOPHO- ' o 600 20
Bble, LHCKOBbIE 600—1000 15
cebtute 1000 10
Uyryn nbn HB:
z0: 150 15
cebime 150 10
OTpesfitie  n bnpopeaume Cranb u uyryH
OpH LIMPUHE, MM
xo 3 5
cB. 3 10
‘paconHble Cramb H 4yrye : | 10
38. Brifop 3aanux yraos ¢pessl, rpan
dpesnl o oy
Tseprocniasabie 15 8
Bmc*rpope)kymué: IIIMHIPHYECKHE, TOPLOBLE, JIHC-
~ KOBbIe i ;
¢ KPYNHBIMH 3YObAMH U BCTABHBLIMHM HOXKAMH 12 . 8
C MeJKHMH 3yObaAMHU 16 6
KOHIeBEIe npU D, MM:
ao 10 25 8
10—20 20 |- -8
cBuire 20 15 4 8
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: . - ik - -]]paag,éofceuue faﬁ.a. 38

Dpesn . x €y

OTpEe3HHIE ' 20 —

npopesHLe ‘ T 30 —_
$aconnLe: ’

€ GCTPOKOHEUHLIMH 3Y6baMH : 16 —

C 3aTHIOBAHHLIMH 3Y6bsMH ‘ 12 —

3y6ps (peshl W3HAWMBAIOTCA KaK NO 3ajHEH, Tak M 1O NepenHed .
nosepxnoctaM. OJHaKO B KayecTBE KPUTEepHs SaTYNJEHHS TIPMHAT W3-
HOC- 10 3afHeli noBepXHOCTH (puc. 43). '

3aToyka ¢pe3 ¢ OCTPOKOHEUHBLIMH 3YOGbAMM NPOH3BOJHTCH NPEHMY-
IECTBEHHO N0 3aJHHM TOBEPXHOCTAM, a (pe3 C 3aTHJ/OBARNHIMH 3Y0b~
- IMH — N0 TlepeJiHUM NOBEPXHOCTHAM. .

IMpunycx na satouxy ¢pes (rabia. 39) onpeaensiercs no gopMmynam:

IJIsi OCTPOKOHEUHHX 3YObeB h==h; sin a+ (0,1--0,2), aas 3aTLNO-
Banubx 3y6ven h=hy+ (0,1+-0,2). :

\

e

: 5) . -
Puc. 43. Cxema usnoca u nepe- ‘Pre.” 44. T'eomerpuueckne napa-
TOYKH (pes: METPH TOPLOBOH (hpestl
@ — € OCTPOKOHEUHHIMH 3YGBLAMH, G—e _ A‘

€ BaTEINOBANHBIMH 3YOLAMH

Topunoraa ppesa sBJATETCH HACANHHM MHOTO3YGHIM HHCTPY-
'MEHTOM, NpPEeIHA3HAYCHHEIM - 17 06paboTkr naockocrell. HauGoabimee
pacnpocrpanenne: NOJYYMJIH TOpHOBHEe cOOpHble (pesbl, OCHaUeHHbie
IJACTUHKAMH H3 TBEPAOTO CHJIaBa, KOTOpPHE AENATCS HA JBe OCHOBHLIE
rpynns: (ppesbi "¢ MHOrOTPAHHHIMH HENEPeTaYHBAEMBIMH [IACTHHKAMH
H 4}peskl CO BCTABHHIMH HOXXaMH. MHororpakijbie TBEpAOCIUIABHHIE NJa-
cTuHkn 06pabaTLBAIOT MO ONOPHLIM TJIOCKOCTSM, TPAHAM M BEpUHAHAM
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- 39. Kpnrepnn

H3HOCA B HODMH CTAYHBAHHEA ¢pe3

. Kot ‘ ’ BenuunAa
O6paGaTEBaeMEIf Kf;'o“g’ %‘;m;:f; Benwgaea c1aumea- - HOTYCTH-
Huctpynerr DCKR3 MaTepHaa, XapakKTep Eefl nosepx- HER 3a OIHy nepe- MOTO cTa- -
: ofpadoTKu HOCTH, MM “TOUKY, MM 9HRAHUS, |
! MM :
ITo sazee#t mo-
Dpesu KoHHeBHEe ORHICT- = BEPEHOCTH
popexXyIIKe Cranp 0,3—0,35 l 0,2—0,3 0,6H
L [To sagwefi mo-
®pe3n npopesHmle' H BEPXHOCTH
oTpesHple  OHICTpOpexYy-’ Crane H uyTyH 0,16—0,2 0,3—0,5 0,1D
mHe
L : B Cranmp . Ilo nepenseii mo-
Mpessl  3aTHIOBAHHHE Ob6paborka: BEPXHOCTH
BucTpopexRyLIHe 4epHOBAA 0,8—1,0 0,9—1,2 0,78
QHCTOBAs 0,2—0.4

0,3—05
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lIpodoscicerre raba. 39
X Benuuuna
ObtpabaTHBaeMbli h{‘ﬁé’g’ "rf;‘ h;’;lﬁ_ BesuarHa cTauHBaHH® | JOOYCTH-
HincTpyMeHT Sckus MaTepHas, XapakTep Hel MOBepX- 23 OLHY ITePETOUKY, MOTO CTa-
oGpaGoTRH g HOCTH, MM MM 9HBAHHS,
MM
Tlo 3apmeli 1noO-
BEPXHOCTH ‘
. T2 0,6—0,8 ! NEs 1,2¥
[Tans  AHCKOBHE Cer- Clgms : 0,7—1,0 : f:
MeHTHEE OHCTpOpexyLIHe
Mo sammeli mo-
Cramp
: B
O6paboTtka: 2
yepHOBas 1,0—1,2 0,5—0,8 0.6B
@pesbl TOPUOBHE H JH- YHCTOBAA 0,3—0,5 0,2—0,3 :
CKOBEIE, OCHAIIEHHEIE :
‘TBEPABM CIWVIABOM
Uyryx . - Io 3zaxgmefi no-
O6paboTka: BEPXHOCTH
9epHOBas 1,6—2,0 0,6—0,9 0. 6B
YHCTQBAA 0,3—0,5 0,2—0,3 i




Ha CMEelHAJBHHIX €TAHKaX M TIOCJTe YCTAHOBKH B KOPNYC (pe3H HE AOA-
Jexar ‘3aroyke. BcTaBHble HOXH € TBepAOCHJaBHBIMH NJACTHHKAMH AO -
YCTAaHOBKM B Kopnyc o6pafaTwhiBal0T MO BCeM Ga30BHIM MOBEPXHOCTSM
¥ nepejneli NOBEPXHOCTH NJIACTHHKH. Bce 3ajne nOBEPXHOCTH W Qaacxa'
Ha nepejHell TOBEPXHOCTH 3aTAaUHBAIOTCA B cOOpe.

Pexymas yacte Kaxjaoro Hoxa (puc. 44) HMeeT HECKOJLKO PEXY-
IHX KPOMOK, OTIHYAIOLIHXCA YLIOM B IJIaHe, KOTOPLIA H3Mepsercs
MEXJY TOPLOBOH IIOCKOCTBIO H MpPOEKLHeH pexyHiell KPOMKHM .Ha oce-
BYIO .IXOCKOCTb (ppe3bl, NMPOXOASLLYI0 uepe3 BepwHHY syba. Imasnas
pexyinas KpoMka uMeer yroat ¢=45--90°. BcnomorateqsHas pexymasn
KpoMKa umeer yroa ¢; or ( po 5° ,H,Jm CHMXKEHHS IEPOXOBATOCTH 06-
paboTaHHO! NOBEPXHOCTH BCHOMOIATE/bHYIO KpOMKy 06pasyloT H3 ABYX
Y4acTKOB, — JONMOJHHTEIbHOA KPOMKH C !Pw-— H fi9=15+2 MM =&
COGCTBEHHO BCIOMOTATE/BHOA KDOMKH C ) He ‘MeHee 2°, Bepumna ay6a
¢pesnl  opopmisercs NPAMOJNHHEHHOH MJIH paAMyCHON nepexoanoi
kpomxo#. TIpsmonnHelinas nepexofHas KPOMKa HMEET (o~ ®/2 n fi=
=1,5-+2 mM. Opesbt ¢ pajuycHOl BEPIIHHOH r=2-+3 MM HMeEOT Ho-
BBIIIEHHYIO CTOMKOCTb [0 H3HOCY, MEHEE UYBCTBHTEJbHLI K GHEHHIO TJaB-
HBIX PEXYUIMX KPOMOK U PEKOMEHAYIOTCH JJIsl UePHOBOIO H NOJYYHCTO-
BOro (pesepoBanusi. 3ajHHE YIVIB IO KaXHOH pEXKYyIied KpPOMKe H3Me-
pPAIOTCS B IIOCKOCTH, NepHeHAHKY/SPHOH HNPOEKNMH AAaHHOH KPOMKH Ha
OCEBYIO IJIOCKOCTh cppesm H o0HuHO paBHH 15° Ha MJACTHHKE H 20° Ha
JlepIKaBKe,

Ilepenusis ROBepXHOCTD HOXa 06pa6aTblBa6TCH IJIOCKHM Lu.nmposa-
HHEM BHe Kopmyca Qpesbl H 3aTouke B cOope He NOIIEKHT. [lepeniinii
YroJt 3aBMCHT OT yIVla- yCTaHOBKH HOXa B Kopnyce (06biuno 5—8°). ,[er
H3MEHeHUs [IePEHEro yIiia B COOTBETCTBHH C YCAOBHAMH (bpeseponannﬂ
satauynpaercs Qacka mo riaBHOH Kpomke wmpuHOH f=0,4--0.6 mwm, ‘e
PeAERH YroJ KOTOpOH MOXKHO H3MeHsiTb B Npeaenax Yo= +5-+ (—-—10°)
B 3aBUCHMOCTH. OT 006pafaTbiBaeMOro Martepuana. IJaBHas pexylas
KPOMKa He JIeXHT B OCEBOH IIOCKOCTH (pe3nl, o6pasys ¢ Hed yroa Ha-
Kknova A==+ (5-+-8°). Texuuuecxue Tpeﬁona}mﬁ Ha 3aTOUKY TOPLOBLIX
thpe3 npusenensl B Taba. 40.

40. Texunueckne TpeboBaHHA Ha 3aTOUKY TOpuOBbIX
H KOHLEBLIX ¢pes

BueHUe MO HOPMAJH FJABHBIX PEXYLIMX
KpPOMOK, MM, He CoJee

Homnnanousli gcor?oﬁ);?aewg:”::lji | CMeXHHIX 3yChen np OTH';;’,%%:; HHLE
: l-l"aal\:?ﬂ;m‘bp.?' pexYIHX KPOMOK, ;
' . M, g Goage HOpManb- | NOBEIEH- | HOPMajb- | TIOBLILEH-
Hag Toy- Hasl TOY- Haa TOY- Hag TOU-
HOCTB HOCTh HOCTD HOCTD
o 16 0,03 0,03 | 0,02 | 0,06 | 0,04
16—50. 0,04 0,03 0,02 0,06 0,04
50—160 0,06 0,04 - 0,03 0,08 0,06
160—250 | 0,06 0,06 | 0,04 0,10 0,08
250—400 0,08 . 0,06 | 0,05 0,12 0,10
400—630 0,10 © 0,08 0,06 0,12 0,10

Hpnmeqaﬂne ,ﬂonyckaemme OTKJIOHEHHs: ==2° #J4 yraos @,
S @, w W Z1° past yraoe @y, @, o), A. lllepoxosaTocTs nepesHMX H-3al-
HHX noBepxHocTeii §pes Ka, mrm, He OGoJee: ,11.)151 6bICTp0pe)KYIHPIX——'
0,63, aas TBEpAOCIIABHHX — 0,32,
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Texnosiorus #3roOTOBACHHS KOPIYCOB W HOMKel TOPHOBHR dped He:
00¢ecneduBaeT TOYHOTO OKPYKHOIO HIAra PACHOMOMEHHS HEPEfHUX [0~
BEPXHOCTSH 3yObes. FlO3TOMY AJIS CHHXKEHHH OHEHMS PEXKYIIMX KPOMOK
3aToyka Qpes BeieTCH IO YNOpKe, GasHPYIOMEHACT N0 MepeiHesi NOBepX-
HOCTH. 32TayHBaeMoro 3y6a (cM. pac. 39) HO BO3MOXKHOCTH. GJaHMKE K
pexyniedi. KpoMKe. ' IR : _
- Ilpu mosnemenTHOM cnoco6e sarouku (puc., 45,a) sai<
HHMX -HOBEDXHOCTEH peyillHe KPOMKH -(pes3st (r/IaBHBIE, BCIOMOLATE/b+
Hbie, MepexoiHsle, LOMOJHUTE/bHbIE) 3aTAYHBAIOTCA DPA3ACIbHO — BHAUA-
Jie TaBHEE KPOMKH Ha BCeX 3y06bAX, 3aTeM BCHOMOraTe/bHbie Ha BCex
8y6bax m T. A, ’ _ N
S IIpy KOHTYpPHOM CIIOCO-

6e saroukd (pHc. 45, 6) _3agHuR
| MOBEPXHOCTEH B ee peXCyLIHe . KPOMKY *
Kaxaoro 3yba 3aTaudBaiOTCA MOC/G
JOBaTelbHO OfHa 3a APYro#l B OAHH
npoxoa.- [eaenne ana o6paboTKH.
crenymomero  3yfa  coBepliaercs
nocie TOro, Kak UIMHGOBANbHBIN
KPYr cJeJal OAHH HJIH  HecKOJbKO
SRS o - NPOXOAOB IO BCEM DPEXYLIHM KPOM-
Puc..45, Cnocobul 3aTOYKH Top-  KaM OPeblIyero syba. .
- IOBLIX (pes g Konupras xoHTypHas. 3aTouka
EEEa . : (puec. 46, a) DpPOH3BOAUTCA IBYXYr-
JIOBBIM * THCKOBBIM i/IAGOBAJBHBIM KPYrOM, NepeMeliamiyMcs B ABYX
HAMpaBJeHHAX: Tapa/VIeNbHO OCH Kpyra, (paBHOMepHOE IPSMOJHHeHH0e
JABMMKEHHE) M NEPIeHAHKYJAPHO OCH Kpyra (oT komupa). ¥Yroa npoduas
mandoBaALHOrO Kpyra paBeH YIJIy NpH BepuinHe 3y6a ¢pesn, Hua sa<
TOYKH ()pe3 1Mo NJacTHHKE W AepXKaBKe OOHUHO HCHOAB3YIOF HIIHGOBANb=
Hue Kpyr# u3 xapfuia KpeMHHs 3ejeHoro., [laa yMeHblieHus OueHps
.PEXYIAX KPOMOK H3-32 ObICTPOro H3HOCA WIAHGMOBAABEOTLO Kpyra moche
- Ka®aoro ABOAHOrC X0[a HPOBOAMTCA NPAaBKA KPYra ajiMasoM N0 KOMH-
PY ¢ RoMOeHcauued H3Hoca, - - : ‘ ,

-,

o . Prc. 46. KonTypsas saTouka TopuoBoll dipesert

@ — KOUHDHAsI 3aTOYKAa ABYYIJGBRIM AUCKOBBIM KDYTOM, 0 — GéckounpHan saraqg{g

“WAMQUHBIM KPYroMi I —anMa3s, 2 — TPAGKTOPHH NBHKEHHHT Kpyra, § - nurudo<
T . BanAbHBIA Kpyr, 4= 3y0 dpesul . B
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beckonupnas xonrypsas 3artouyka {puc. 46,6) NUPOH3BOANTCS TaK
ke, KaK 3aTouka pESIOB € TOYHRIM paiuycoM: npu eepumse: Hlmado- -
BAJNBHBIA KPYr NePHOJIIYECKH NOBOPAYMBAETCA BOKPYI LEHTpa pagHyca
HnepexoaHol 3ahHeH NMOBePXHOCTH HOXKa Ha yrod. 180°-—e (& —yroa mpu
. Bepuiyyue) M, OCTARABAMBAsICh B KpafHHX INOJOXKeHHAX, 06pabaTuiBaer
PJIaBHYIO M BCIOMOraTeNbHYI KPOMKH. OOBYHO B3aTOUKY BHAOJHAIT
YAHIEUHEM WAHGORAMBHLEIM KPYroM, ocm{mnpylomlm B TIJIOCKOCTH CBO-
€ro Topia. .

Jlasi yMeHbUWEHHA H3HOCA AJIMA3HOTO KPyra ¥ TIOBbILIEHHS TOUHOCTH
34TOYKH PEKOMEHIYeTCs NPOBOAMTL NpejBapuTeNbHyro 00paCoTky aep-
JKaBKK TaK, uTo6ul Kpyr paboran TPEHMYILECTBEHHO 110 TBEpOMY ‘CIIA-
BY. OﬁpaéoTKy Jep:KaBKH HPOHU3BOLAT WIMHQOBAHHEM KPYraMu M3 SAeK-
TPOXOpYHJa HJH KapOuia KpeMHHS C 3aZHHM YIrJoM, Ha 3—D5° npeBH-
WaOWKMM  YT0JI, 3aJaHHBIH Ha pexylled KpoMKe, uaH (pesepoBaHueM
¢ o6pasosannem ycryna, Ha 0,1—0,2 MM mnpesmlnaiolIero - NpUIYEK Ha
3aTOUKY TBep/oro cmiasa. [dnsg uepHOBHIX ¢pes, He TpeOyOUWHX AAMAas-
HOW JNOBOJKH, HOX 3aTayHBaeTcsi ONHOBDEMEHHO 10 NJIacTHHKE # HO
LepXaBke Kpyramu us kapbmpa kpemuus (64C 25CMI1—M3 8 K3).
I nONyYHCTOBEIX H YHCTOBBIX Gpe3 npelnoyTHTeNbHON FB/AsgeTcH cXeMa
SaTOUKH BHauaJle 10 [ep:KABKE KPYroM U3 3/1eKTPOKOPYH/a (24A 25 CM2
6 K5) nox yraoMm o+ (3-5-5°), 3ateM O IIACTHHKe ANMA3HEIM KPYrOM
Ha' meTagaanyeckoll csizke (ACB 80/63 100 % MBI) noxz yriom o. Bes
o0Gpalorka BejeTca ¢ oxJamaeHueM. BoaMoxel Take mpouece npeapa-
PUTENLHOH 34TOUYKH 33AHHX TNMOBEPXHOCTEH KPyroMm M3 Kapbuma KpeMmHHs
(63C 40 CM1 8 K3) moa yracwm o+ (2<-3°) 1mo njaactnuke H jiepHas-
Ke ¢ nocaenyomei NosoAKoH dacku HA nuacTHHKe wupuHoil 1—2 Mm
NOK YIJIOM o, BLIMOJHSAEMOH adAMasHBEIM KPYroM Ha GakeJHTOBOH CB#3Ke
(ACO 50/40 50 % Bl). OGpaborka senmercs Oes oxmaxienns. Ilpn
ajMa3Hol 3/JeKTPOXUMHUYECKONl 3aTOUKe ONpaBAbIBaeT cebsi OLHOBpeMEH-
nas o6paboTKa NJACTHHKH H RePXKABKH NOA OLUHM VITIOM ¢ 334 OJMH
nepexon. HpHMEHHeTCﬂ KPYT Ha TOKONPOBOAsMIIEH METasIHYecKoH CBH8-
ke (panpuMep, ACB 80/63 100.% MBI) CKOPOCTh NOJAYH Bpe3anud
© 1—2 Mwm/muH (npﬁ 34aTOYKE TJIABHOI KpOMKH) n 5—6 mm/MuH - (npnr
saTouke IepexonHod kpoMku). Dacka Ha nepepHeHt MOBEPXHOCTH 3aTa-
uypBaerca (Mocie 3aTOYKH 3aJHHX NOBEPXHOCTell) aJMasHbLIM KDYroM Ha
GaxennToBOA cBA3Ke. B cayyae dpesmepHOro H3HOca (pesw, a Takxe
mocle 3aMeHH HECKOJbKHX HOXKell Mepel 3aTOUNBIMH OlepalHsMHA HAPo-
‘BOAAT Kpyriaoe uimudosanne kpyramu 1M1 u3 Kapbuga KpemHus.

Konuesas ¢pesa (puc. 47) — MHOro3yObli ~MHCTPYMEHT,
npeiHasHayeHHbll A1 06paGoTKH NasoB H (aCOHHBIX TOBEPXHOCTEH,
_ erronme KPOMKH SIBJASIIOTCA TVIABHBIMH DEXYLIUMH KPOMKaMu ¢ @==90°

H YrJoM HakioHa ©==30--45°. Kounesrie (pessl AuameTpoyM OT 5 MM
‘MMEIOT Ha TOoplie NpAMOJUHEeHHble BCIOMOTATENbHEIE DEXYILIHE KPOMKH
¢ yraom Y, =2-+4° MexIy rjJaBHBIMH (BHHTOBLIMH) H .BCIIOMOTATE/Ib-
HHIMH -(TODUOBbIMK) PEXYIUUMH KPOMKAMH DacnojiaraloTcs nepexoiHbie
KPOMKH C YIVIOM (o==45° mpH fo=0,5=1,0 mM. PaGouylo uacTs KoHIe-
BOH (DPE3H [eNA0T LEeNbHOH H3 OLICTPOpemYLLeH CTamu HiH TBEPROrO
€naBa, WIH COCTABHOW C BHHTOBBIMH TBepJOCIVIABHBIMH MJACTHHKAMH,
HanasHHBIME Ha CTaJAbHOH Kopmyc. 3aJHuil Yyrod BHHTOBOTO 3y6a o=
=8-=15° Ilepenuuit yron yy=12--18° sazaior B. HOpMaJleOH TAOCKO-
CTH, TepNeRABKYNAPHON BUHTOBOK Jmmup pexymed kpovkn. Ilepeanne
H 3ajHA€ YIJB BCIOMOraTe/bHO# (TOPUOBOE) M TEPeXOHOH KPOMOK
3aAaI0T B HOPMAJbHBIX. TVIOCKOCTAX, TMEPNEeHARKYASPHBIX 9THM KPOMEaM:
yin=6+17°, ayy=8+12° agN-10—15° qncno syﬁbeB v KOHlleBle‘
$pes 2=13- 6 : , ,

D 109



Miznoc koHueBH X ¢ pes mNpoTeKaer NPeHMYIIECTBEHHO no
' 3aIHHM MOBEPXHOCTAM, UPHYEM ONTHMAJbHAA WIMPHHA (PACKH H3HOCA He
Romkna npesbimate 0,12D npu uepsosom.u 0,080 mpu umcToBOM Ppe-
3eposaHuy. 3aTOYKe NMOABEPraioOTCH 3a/HHE MOBEPXHOCTH BHHTOBHIX, TOP-
IOBBIX H MEpexoiHbiX Kpomok. [TepesHne moBepxXHOCTH mepeTadHBaOTCH
pe}xeé Texnnyeckue TpeGOBaHHST HA 3aTOYKY KOHUEBHIX (pe3 NPHBEXEHH
B Tadu. 40.

Puc. 47. Teomerpuueckue napamerpsl KOHUEBOH (ppessl

Huckosas nmia npexnassauena Aasi (pesepoBanus y3KHR na-
30B H pacnuaoBKH MeTaina. LlenpHbre muabr Auamerpom ot 50 so
250 MM Ha3HIBAIOTCA NPOPE3HBIMH H otpesHbiMH  ¢pesamu (puc. 48).

CORRANNY |

— i s

N

a) - 0) f)

Puc. 48. T'eoMeTpHUYecKHe TapaMeTpsl OTpe3HoR (pesnr:
@ — oOmui BUm, 6~ MenkuHA 3y6, ¢ — cpemHuil K KDYNHbIH 3y6

IMusivt imamerpoM OT 275 MM H3TOTOBAAIOT CGOPHBIMU C PaGOUelr TaACTHIO
B BHJE CerMeHTOB, COAepXKallux rpynny #s 4—8 aybees (puc. 49), Or-
pe3Hpie (pe3bl U CErMEHTHbE NUAB paGoTaioT B TAXKE/BX YCIOBUAKX,
110
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O5yCNOBJEHHEIX - HH3KOH JKECTKOCTBIO AMCKA NHJAL H HEAOCTATOUHHIM
APOCTPANCTBOM IS PasMellleHus CTPYXKH. Y OTPe3HBIX H NPOpPEesHLIX
¢dpes ¢ menkum 3y6oM cnueka 3y6a ovepueHa NpAMOH, 3alHHH Yroa
Aoceruraer 30—35°% ¥ orpesmbix o ‘
$p€3 ¢o cpeIHHM H KDPYNHEIM 3y-
0OM’ CNHHKA COCTaBJIGHA K3 JABYX
NpAMBIX K 3aJHUIl Yyrox paseH
20°., BcenomoraTtedbsuH  3apHuil
YroJl Ha OTPe3HBIX M IPOPE3HHIX
¢pe3ax OTCYTCTBYET H AAA
YMeHbUIEHHR TPeHHUA TOPLOBBIE
NOBEPXHOCTH HMEIT NOJRYTpe-
HHe ¢ yraom ¢; ot 0°05 mo 1°
Flepeguu#i yron y sTux (pe3s
v=>5-+15° Texnuueckue Tpe6o- ‘
BaHus Ha 3atouky ¢pes uw mua  Puc. 49. T'eomerpuueckne napamer-
npuBefieHsl B Taba. 41. / PHl AHCKOBOM . CETMEHTHOH NUJB

41. Texnuyeckre TpeOOBAHHA HA 3aTOYKY OTPE3HBIX
B TIpopesHblX ¢pe3 H AHCKOBHIX CeTMEHTHHIX NHJI
. HOpMAaJbHOH TOYHOCTH

PagnanbHoe GueHue 3yObeB, MM,

HoMuHANBELIA Auametp dpedtl, MM Me Gosee
CMEXHBbIX NPOTHBONOJIO K HLIX

32—40 0,05 0,08
160—250 0,08 0,12

250—350 — 0.2
400—510 — 0,25
610—800 — 1030
1000—1250 — 0,40
1430—1600 — 0.50
2000 — 0.80

Ilpumevanne JlonyckaeMble OTKIOHEHHS NEPEIHHX M SaAHHX
yraos +£2° mmepoxoBaTocTb nepeneii nosepxHocTH Ra=1,25 MyM.

Ilpousb cerMeHTHLIX IHJ NOCTPOEH KakK COYETAHHE KPHBOJHHEHHBIX
Y9acTKOB: AYIH OGOJbWIOro pajdyca R © AYrH Majoro paiuyca r=
=0,25¢ (f —mar sy6ves). Brcora sy6a f=(0,35+0,45)¢. Iepeanus
B 3aJHHH yrib BeIOHPalOT B 3aBHCHMOCTH OT 00pa6aTHBaeMOro Mare-
puana o6hiyHO B npefesax y==10-+-28° a=5+15° Ilpn ¢ =>5--6° npu-
numaot R~ 0,85(; npu a==14-16° R~ 2f. [Ipy 3a1HHX yr/iax, GPeBH-
wawomnx 20°, COHHKAa OYepuHBAeTCS NO NPAMOIL. ‘

Haist oGnieruenns ycnoBuii pesanus W pasfeseHHs CTPYMKKH 1O INH-
puHe cocefiHKe 3y0bsl CErMEHTHOM NHJB HMEIOT PasjHuHyKC dopMmy pe-
MYUIEH YacTH: NPOpesHete 3y0bi MMEIT € ABYX CTOPOH NEpPEXORHIe
KpOMKH B BHAe (acor B/3,” saudmalompe 3y6bs Hmel0T HeGOAbLIME
ynpounsiomne ¢ackn 0,5—1,5 MM, HO HX TlIaBHas KPOMKa 3aHnMena
0 OTHOIIEHHIO K NpopesHoMy 3y0y Ha 0,2—0,5 MM, a Jas JAETKUX ChJa-

ok
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-BoB —1a .0,05—1,0. mm. Hopuaistbie 3asue yrisl Ha -HEpPexoiusx
KpPOMKAax paBHbl 4—7°, )

‘TTdnbl HSHAIHBAIOTCA | NIPEHMYIIECTBEHHO N0 3aKHEH NOBEPXHOCTH,
OHAKO JUIs COXPaHEHHH O0BbeMa CTPYKeUHbIX KAHABOK NEPeToYRa MHil
Bejered TO BceMy npoduiaie 3yba. : T

3uaquTeNbHOE pACMPOCTpAHEHHE LOAYYHAM CTAHKH, paGOTAKLHE
MeToA0M oruGaHus, Ha KOTOPBIX 06PaloTKAa BeAETCA TOPOHARJbHLIM
KpyroM C NPEPHBHCTBIM BpAlleHHEM NHJH: [0 NepeiHei NOBepXHOCTH —
Ha Hempawalomeiicst muae (puc. 50, a), no 3agHedl NOBepXHOCTH — HA
Bpawawuieiica nuie (puc. 50,6). Ha crankax ¢ HempepuLIBHLIM Bpaiue-
HHeM muibl popMmooGpasoBanue nepeaueii (puc. 50,8) u 3agmedt (pnc.-
80, 2) nopepxHoCTEH MPOMCXOAMT IPH COMETAHHH BpPALIATENHLHOTO JIBU-
Heund 3y0a Wbl H_TOCTYNATENbHOTO JBHUIKEHHS TOPOHAANLHOTO MM~
posanpioro xpyra. Ilpunumatr pamuyc npoduas kpyra rgp=0,25¢,
wHpHHY Kpyra b~ 0,5¢, rae t= (nD)/2y —war 3yObes.

Puc. 50. Cxema 3aTOUKH 3yGbeB AHCKOBOH [MJIBI IO Tepefuell u 3amueil
NOBEPXHOCTAM

Pacounne dpesn NPUMEHAIOT MPH  HAPYKHOH 0OpaGoTke
daconupix wsaenudt. [To merony o6pasoBands sajHeil MOBEPXHOCTH da-
coxmsie (pesbl AeJAT HA JABE TPYNNbI: C 3ATHLLIOBAHHbIMH 3yObaAMH (3a-
THLIOBAHHBIE), Y KOTOPBLIX 3aTOYKA BEACTCH TOJBKO MO MepefHell Mo-
BepxHoCTH (CM. puc. 43,0), H C OCTPOKOHEUHBIMH 3yObsiMH (OCTPO3aTO-
YeHHble), Y KOTOPBLIX 3aTOYKa BENETCH MPEMMYIIECTBEHHO MO 3ajueil
NOBEPXHOCTH '(cM. pHue. 43, a). ; P

HocrouncrsaMu  3aTbIOBAaHHBIX (pe3s, NOAYYHBIIMX HauGOMbLICS
pacnpocrpanelde B yCAOBHAX ‘MEIKOCEPHAHOTO NPOU3BOJCTBA, ABJAIOTCA
OPOCTOTA 3ATOUKH M BO3MOXKHOCTb H3TOTOBJCHHA DPE3KO OuepueHHBIX
apodpuaess.

HocrouncTBaMH: 0CTPO3aTOUEHHBX (PPe3, APUMEHACMbLIX B KPyHHOCE-
PUHHOM TPOH3BOJCTBE, ABJSAIOTCH MNOBLILIEHHAR NPOU3BOLUTENLHOCTb W
CTOAKOCTb, YMEHbIIGHHAS IUEPOXOBATOCTE OOPAGOTAHHOH NOBEPXHOCTH,
YBe/IHYeHHOe YHCIO0 HepeTouex.

leomerpuyeckne napametpsl HacoHHBIX GLICTPOpPE-
Kymux dpes, rpan:

nmepepmuit  yroa . . O T R 10
SalHHA YrOJ y 3aTHUVIOBAHHBIXK pe3 ... . . . . 12
3alHUH YTOM y OCTPO3ATOYCHHBIX PPed . « + « 16
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2:-3aT04Ka HPpes Ha- YHUBEPCANBHO-3ATOWHBIX CTAHKAK

TopuoBbse ¢pesn AHaMeTpoM A0 250 MM 1O 32[AHUM HOBEPX-
HOCTAM 34TAYHBAIOT, B, 60/IbIIOH YHMBepCaJpHOH romoske, M3 uexopHoro
nosoxkenus (puc. 51) rosoBKy nosopa-
YHBAOT. BOKPYT Tpex ocefl 0o MmKa/daM
A, b, B Ha yrm B4+
+(a'sin @)/cosh; B ~acosg; B~
~-0 sin@. 3aTouxa oObIYHO BeAETCA TOP~
LOM HaLeYHOro. KPyra Npy JAeeHHd Mo
yIopxe, . . ey .

Konunesne ¢pesw 3arayuBa-
0T 10 Tepe/lHHM H 3aJHUM NOBEpPXHO-

" CTHAM :BHH]‘OBI:IX.BYﬁbeB B IEHTpAaxX. .

Ilpu 3aTouke .mepexHell MOBEPXHOCTH
BHHTOBOTO 3yGa (pHe. 52, a) masa cosme-
meHus o0pasyionieil KORHYECKOH noBepx-
HOCTH LLIHGOBANBHOLO Kpyra C nepex-
defl MOBEPXHOCThI0 3y0a . HEoOXOLHMO
uIHGpOBANBHYI0 TOJOBKY. IIOBEPHYTh
Ha yrod B4 (Tadm 42): B4 ~o cos(y+ . _
+0}, rie y — nmepeanuii yron s topuo- . Puc. 51. Mcxoauoe: noso-
BOM CeUEeHHH, 0 — Yroa NPOQHIA KPY- * ‘weHHe OO/MbIIOH yHHBEp::
ra, © —=yroj Hak/J0Hd BHHTOBOTO 3Yy-  CaJbHOH TONOBKH - NHepex
6a — KM CMECTHTh KPYl HA BeJHMYHHY  3aTOYKOH 3aJHHUX HOBEPX-~
h~0,5D sin(yn+68)cos w, rae Yy~ ' HocTell TOPLOBOH (peshl
~Y.COS @, ' - S :

e

‘a)‘

. d)
‘Puc, 52. Cxemur 3aTOYKH BHHTOBLIX 3yObeB KOHHEBOH HAH HH-
- MHHEAPUYECKOH (pessl o [0BePXHOCTAM:
" @— nepepunh, § — saiHul '
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42. yron yCTaHOBhH 0 4 wandoBaILHOro Kpyra
IpH 3aTOYKE nepelmeu HOBethOCTH BHHTOBOFO 3y6a )

Yroa naksaona Yroa (v+0), rpaa : ;
| syObes, @,.pan 20 24 8 | = Vg
o 10 ' 9°25" | 9°00* - 8°%50% | 8°30¢ 8915' .
b 15 14 1325 1320 '} 1245 12710
: 20 19 18 20 17 35 17 10 16 35
25 2345 23 22.18 2135 2050
30 . 28 40 .27 40 27 26 2515
35 3320 3235 3140 3040 29 50
40 3815 37 30 36.20 3525 34 30
45 43 42 25 4120 40 15 3915

l]epe,mmxo NOBEPXHOCTh BHHTOBOTO 3yba 3aTayuBalOT NPOLCJBHHM
nepeMellerlieM CTOMa, NPHKHMAs (ppesy pyxou K 1IBQOBAILHOMY
Kpyry.

Ilpu 3arTouke 3aAHEH NOBEPXHOCTH BHHTOBOI‘O ay6a (puc. 52,6)
waadoBaNbHYI0 TOJOBKY NOBOPaYHBAOT ‘Ha  yroa ©4 (Taﬁ.n 43)
4~ osinax0200, a ¢pesy. MOBOPAYHBAKT BOKPYr CBOEH OCH Ha
_yroa © =a, rie OL———SE!,ILHHH yroJl B TOPUOBOM CeYeHHH (Ppesul: O~
/O COS O,

43. Yrox yCTaHOBK}] ©a mnmi)osanbﬂoro Kpyra
ApY 3aTOYKe 3a/HeHl MOBEPXHOCTH BHHTOBOTO 3y6a

Yroa maxsiona ‘- BajHu#l YTON B TOPUOBOM CeueHHH ¢pesdbl o, rpaj
SyGoen @y fpaf. 5 I S N U I
10 1°00’ 1930/ 2°00° 2°15¢ 2°45*
.15 120 210 240 315 400
20 200 300 345 420 525
25 220 345 4740 535- 650
30 ‘ 255 4 40 540 650 830
35 330 535 655 815 10 10
40 410 6.40 820 10 12 15
45 5 855 950 - 1145 14 35

* BaTaunsaeMblii 3y6 cppesu BPYUHYIO NPHKHMAIOT K YTNIODKe, ycra-
HOBJEHHOH Ha uwIMGOBAJLHOH rOJNIOBKEe mepel pabouell NOBEPXHOCTDHIO.
maH(OBaJIbHOTO KPyra OKOJMO MecTa ero KoHTakra ¢ ¢pesofi. Benen-
€TBHE 3TOrO OJHOBPEMEHHO C. NPOAOJBHEIM IepeMelteHHeM c*rcma npo-,
MCXOMMT TIOBOPOT (hpe3bl BOKPYT CBOEH OCH.

“Hacrpofika cranka ynpomaeTCﬂ npua  nosopore umn(poaanbuoro
MINHBAENAS B BEpTHKAJBHOH IIOCKOCTH. YIJH TOBOPOTAa MIJAH(OBAABHOIO
Kpyra B BePTHKANLHOH H TODH30HTAMBHON IJOCKOCTSAX COOTBETCTBEHHO
paBHb: B4 X ay sin ®; Op oy COS O,

‘ I'Iepe;mue W 3ajHKE NOREPXHOCTH TOPLIOBOrO 3yba ¢pes saTaunBa-
10T B Majodl yHHBepcasbHOH ronoeke (puc. 53) ¢ HCNOJL3OBAHHEM

‘ YIIO]}KH HIH. AEHTENbHOrC JHHCKA:

: Paconuue Gpess C 3aTHIIOBAHELIM 3y0OM 3aTauuBalOT TOMb-'
KO 10 NepeiHel nopepxHocTh npn Gasuposasun (pesnl Ha  ONPaBReE,:
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YCTaHOB/ICHHOH B LEHTPAX /M B yHHBepcaibHOfi rosnosxe. HauGonbwasn
_ TOYHOCTb (DACOHHOH ()peSHl JOCTHraeTcs MPU Je/eHHH N0 LEHTENLHOMY
- AMcky.. Ilpy mOHMXKeHHHX TpeGOBaHHAX K TOYHOCTH BO3MOMKHA 3aTOYKa,

Gpessl ¢ JefeHHeM N0 YHOPKe, KAacaloUEAcs 3aTHAOBAHHON MOBEPXHOCTH

3aTayHpaemMoro syba. ®pesbl ¢ BPAMBIMH 3yObSMH 3aTAUHBAIOT TOPHOM

uIA(OBaLHOTO Kpyra, a ()pe3sl C BHHTOBHIMH 3yObAMH — KOHHYECKO#H

MOBEPXHOCTbIO Kpyra: Tapenpuaroii dopmel. Heob6xoxaumymo Bemuuuny

nepentero yria noJdydamwT 3a cueT CcMenieHuss pabouedt -mosepxHocTd

Kpyra, ’

Puc, 53 3arouyka nepenHeil HOBEPXHOCTH TOPLOBOrO
3yba TpexcTOpOHHe#d Ma30BOH ¢dpe3nl B Majnofl yHH- .
BepPCAJIbHON T'OJIOBKE:

! - kpyr, 2 — dpesa, 3 — ynopka, 4 — roJoBga

3aTouKy MepelHHX NoBepXHocTell (GacOHHHIX ()pe3 C 3aTHJIOBAHHBLIM
BUHTOBHIM 3y60M NenecoolpasHo BeCTH Ha NpHCMOCOOJEHHAX AJA 3a-
TOUKH YepBAUHBIX (pes.

QaconHbie Ppe3nl -¢ OCTPOKOHEUHBIMH 3YObsIMH (OCTPO3aTOYCHHEIE)
# BBIIYKJbIM [pOocHIEM 3aTauHBAKT NO 3ajHeHd NOBEPXHOCTH LIIH(O-
BaJIbHEIM KPYrOM NpAMOrO Npoduis Ha CRENHAJbHOM HPHCIOCOO/EHHH
C HCIONb30BaHHEM KOHHpa. ;

3. 3aTouka TOPUOBHIX, OTPe3HbIX dpe3
H CEerMEHTHBLIX MK HA CHeNMAIH3HPOBAHHBLIX CTAHKAX

Hdnyasromar moa. 31667 (pmc. b4, Tabm. 44) npeﬂﬁasﬂaqeﬁ A

N03JieMEHTHOH 3aTOYKH TOpPUOBBIX ¢pe3 amamerpom 80—630 MM ¢ HO-
MAMH, OCHAUICHHHIMH [/IACTHHKAMH H3 TBEPAOrO CIJasa, # (pe3 s’
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6uicTpopexyueit craan, O6paboTxy TPOHIBOAAT TOPLOM MK RepHe-
pHeii abpasusHOro, aAMasHoro Wau sab00POBOTO KPyra BCYXYH MM
¢ oxnaxienvem. Ha ponygsromarte nooOmepanyoOHHO 3aTaudBAKT BCe
DpAMOJIHAEAH e pexxyuwe KpOMKH: TJaBHLE, BCOIOMOTATEJbHHE H. ne-
pexomlbie . ‘ :

Puc. 54 KuneMaaneCKaﬂ cxema noayapromara mol. 31667 ans sarodu-
KH TOPUGEHIX (ipes:

] — mMaxoBnuoK, 2 — cron, 3 — maudosanvnas 6abka 4 — 3AEKTPOABHraTERb, § —
HOJNOHHA, 6 — canasxy, 7 — (pe3a, 8 — yiopka, 9 — nmprmmna'renb JeJeHus,
10 — Gabka wa3penuns, I[I-— cynnoptT, 12 — rujipoABuratent nojaud

3atauMBacMyl0 (pe3y 3akpemiasior na wmnhngene 6abku H3pesins,
6a3ipys HeNOCPEACTBEHHO Ha HINHHAENE WM uepe3 MepexXOnHYIo onpas-
Ky. ¥Ynopka BbiIOJHENA IIOKaYHBAIOWIEHCAd H C BO3MOXKHOCTBIO NPOAQJb-
HOT'O CMEileHHs, YTO NO3BOJSIET MNOCPEACTBOM OECKOHTAKTHOTO BHIKJIGUA-
Tes JaBaTb CHINAJ Ha IPOJoJuKeHHe HHK/Aa 06paboTKi mocie OKOHYa-
HHST Neaenus, H.IJ]HCDOB&JIE:H&H fabka MOXKeT NOBOPAYHBATBHCH HA YroJ
*=20° B BepTHKAJbHOH IJIOCKOCTH IJsi YCTaHOBKH 3ajlHero yrJaa. ’

Anwasubii kpyr npaear umixdoBaHHeM KpPYroM H3 KapOmuia Kpewm-
HHs, YCTaHOBJEHHBIM ¥a CIGUHAJbHON OnmpaBke B wmunjene 6aCru ws-
nenusi, AGpasuBHBIl Kpyr npassiT ajdMasHLHIM KapaHAaloM.

IToayasromaT Moa. 3B667M nmeerT Takoe K¢ HasHaueHne, Kak u
noayaeToMaTt MofZ. 31667 u OTAHUAETCS OT HEro KOHCTPYKTHBHHIM MHC-
HOJMHEHNEM, ;
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44. TexHHYeCKHe XaPAKTEPHCTHKH CTAHKOB JJI 3aTOYKH Gpe3 H MHA

3r667 | sesem | B3-132 . | 3691 ' 25692 | 3;@92"
5 ' 3aTaunpaeMBIil HHCTPYMEH T
ITapamerp — .
N OTPe3Hble o
TOpUOBHe ¢pesn hpessl CerMeHTHHIE NEAS
Jramerp HHCTPYMEHTA, MM | 80—630 80—630 100—500 | 50315 |.:275—1010 275—1430
Ugrcao 3yfbes 4—66 4—390 - 6—48 14--200 56—240 | 56--288
ﬂHamerp'mm@oaamaoro Kpyra, 150 150 250 - 200 300 300
MM 1
CRropoCTh NOPOAOJBHOH HOZAYH, 0,5—8 0,5—10 0,5—5 — _ — -
M/MHH )
CHHMaeMHH NPHIOYCK, MM ' Ho 2 | "o 2 Ho- 1,5 Ho 2,5 Lo 5 Ho 5
MomHocTs OpHBOAA MJIHPOBAJb- 3/2,2 2/2,5 1,1/1,5 1,1 1,5 2,2
Boro kpyra, kBr Co -
TabapuTs CTaka, My 2450 1930 | 1855 1935 | 2300 1450 | 1040 1310 | 18703965 | 1930%
; X 1625 . X1820 1. X1860. [ XI500 | 1625 X 2340x 1165,
—  Macca cranxa, kr | 2580 2300 -+ - 3600 " 630 1950 2400
ﬂ A ) - ; . . . e



""Hoayapromat moa. B3:152 npeanasnauen AJsi KONHPHOH KOHTYp-
HO# 3aTouyku (cM. puc. 46) 3aHHX NOBepxHOCTe#l TOPIOBHX (pes Aua-
merpom 100—500 MM ¢ HOMaMi, OCHALIEHHBIMHM TJACTHHKaMH U3 TBEp-
JOr'o cnyaBa.- 3aTOUKY NO IJAaCTHHKE M MO LePKAaBKe NPOH3BOLAT MO
pasHBIMH YIJI&MH, YTO AOCTHIA€TCA CMEILeHHEM OCH LIIN(OBABHOTO
kpyra (puc. bb,a). O6paGoTKy TBepAOro ClJiaBa NPOH3BOALT nepupe-
pueil IBYyYrJoBOro kpyra us kap6uza kpemuus (63C 40—25 M2 7 K8)
nag ajaMassoro kpyra ACM 40/28 100 % DB1l. Oas o6pa6oTki CTajabHOH
AePIKABKH HCONOAB3YIOT Kpyri 20A 40—25 CM1 7 K8. Ha cranke MoX-
HO HpPOH3BOAHTL TaKiKe Kpyrjaoe wwanpopanne @pes Nno  KOHTYPY
(puc. 55,6). Cranok ocHalieH CchoendalbHbIM DpHcnocobiedneM LAd
¢peacpoBalua KONHPOB. ‘

Puc. bb. O6paborka ¢pe3nt Ha TNoayaBTOMaTe
mon. B3-152:

@ — 3aToyKka 3ajHeH IoBepXHOCTH, O — Kpyrjoe wmaudoBa-
Hue; O; u Oy — noJjoxeHHst ocH Kpyra npn ob6paGoTke nep-
BOH M BTOPOH MOBepPXHOCTeH

‘Tlonyasromar mop. 3691 npeinasnauen mjisi 3aTOUKH OTPE3HBIX M
npopesubix ¢pes AnamerpoM or 50 go 315 MM 1o nepexHHM M 33[HAM
TOBEPXHOCTSAM TIJABHBIX M ITEPEXOIHBIX KPOMOK. 3aTOuyKa NepeiHHx #
3aAHUX HOBEPXHOCTCH FIaBHHIX KPOMOK NPOH3BONHMTCS aGpa3uBHHM WK
9Ab00POBLIM™ KPYTOM 3a OAMH paboulil LHKJA. 3anHue TOBEPXHOCTH IEG-
PEXOJHBIX KPOMOK 3aTauMBAIOTCA TaK¥Ke B aBTOMATHUECKOM IHKJe, HO
HOONEpalHOHHO: OTHENbHO NpaBble H JeBble, JIpH 3artouke wingoBans-
HBIH Kpyr, 3anpaBJieHHBIH 110 AYre OKDPYXKHOCTH, NOJYYaeT BO3IBPATHO-
~ HOCTYNATENbHOE ABHIKEHHE B PajHaJbHOM HallpaBJeHHH, KHHEMAaTHYECKH

€BA3aHHOE C BpallegHEeM THJbL. ' :

IMoayasromar wmox. 3B692 npeAnasHauyeH HJs 3aTOYKH AHCKOBBIX
CCTMEHTHBIX THa auamerpom ot 275 po 1010 MM no nepegHuM ¥ 3aJHUM
TIOBEDXHOCTAM [JIABHBIX M INEPEXONHBIX KPOMOK. 3aTOUKa Nepeinux H#
3afili¥X MNGBepPXHOCTEH IVIaBHBIX KPOMOK Ha MPOPESHBIX H 3aYdCTHBHIX
3y0bAX TPOH3BOAHTCA IMIH(OBAJILHEIM MY 5Ab60POBEIM KPYTrOM 3a OAHH
pabounii UK. 3aJHHE NOBEPXHOCTH NEPEXOAHLIX KPOMOK TaKMe 3aTa-
YUBAIOTCH B ABTOMATHYECKOM HHKJE, HO TPeGyloT OTAENBHON HAacTPOHKH
NOJOKEHNS HMMGOBAJLHOTO KPyra H uucaa ero xonoB. Bece Tpm onepa-
IHH 3aTOYKH — FNaBHBIX KPOMOK, NpPaBHX NepeXofHHX KPOMOK, JeBhiX
TEPEXOJIHEIX -KPOMOK — MOJKHO BBINIOJHHTh € OAHOH YCTAHOBKH IIHJBL
Ilpn saTouke Kpyr, 3anpaBJeHHB [0 Ayre OKPYMHOCTH, NOAYyYaer
BO3BPATHO-NOCTYNATEAbHOE JBHKEHHE B paZnalbHOM H OCEBOM lampas-
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JICHHAX, KHHEeMaTHYeCKd CBH3&HHOE C Hel'lpE‘prBHbIM paBHOMEpHBIM Bpa--

IECHHEM ITHJIbI.

ITonyasromat mox. 31692 umeer Taxoe xe HaSHaquHe 4T0 ¥ CTa-
oK 3B692, HO oTaMYaeTcst KOHCTPYKTHBHBIM HCHOJIHeHUeM # Govee tiH-’
POKUM AHATIA30HOM XHAMETDPOB 3aTAYHBAEMBIX TIH.

TJ/IABA VI 3ATOYKA 3YBOPE3HOI0 MHCTPYMEHTA

1. OcofeHHOCTH KOHCTPYKUUH 3Y0OPE3HOro HHCTPYMEHTA

K TEXHOROrHH €ro 3aTOYKH

.3y0opesHbli HHCTPYMEHT MNpEeJHA3HAUCH JIJIS H3rOTOBJIeHHs 3y0ben
3y0uaTHIX KoJiec, 3Be3j0ueK, XPanoBHKOB, IUJHLEBEIX BajaoB, Hawubosee,

dpesa

(ppesa

@)

Puc. 59. Hsuoc o 3ajaHeli mobepxHocTH 3yba awmc-
* KOBOH (1), UepBAYHOM (6), 3ybopesHbix (bpes H 3y~
~  .GopesHoro ponGaxa (a)

pacnpoCcTpaHEHHBIMH HHCTpYMeH-
TaMH ABIAIOTCH LHCKOBEIE -
(puc. 56) u wepssuHbe (pHc, 57)

tppessl B fonbaxku (puc. 5b8) aas

00paboTKH HHHHADAYSCKUX

3y04aTbiX KOJeC. -

HisHoc 3y6Gope3Horo HHCTpy-
MEeHTa HPOUCKXOAHT MO.3aAHeH o
nepeaHeil nosepxHocti (puc. 59).
.HHMHTHPYEOLL{HM ABJAACTCHA ~ H3~
HOC 1O 3ajHell [OBEPXHOCTH ¥
BepLIHHBI 3y6a A, (Taba. 45).

Puc. 58. 3yGopesubiil f0A-
05K
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45. Kputepuy H3H0ca H HOPMH CTAYHBAHHS
3y60pesHoro MHCTPYMEHTa

EL | FEPE | BE
- Otpatarupaensil | . E§ E EoEg | §%
Haerpy- - Marepuad, g g .28 2 w0
MenT . Bckua XapaKrtep EQE 25 g o8
06paGOTKH Qo8 E gRE. ES
BEY | SeEz. | S8
. HEE | RE252| mbE
Dpean | p Cram u uy-
JHCKOBHE : IYH :
OweTpo- O6pa6oTka: , _
pexylline | - yepuopas |0,8—1,0/0,9—1,2 0.7 B
‘ ~uncrosas  0,2—0,4{0,3—0,5] '
¢pe31>1 1 Crans
uyepBAY- | . O6paboTka: :
Hble B yepuoBas | 1,0—1,2}1,1—1,3 078
6LcTpo- uyucrosas - {0,2—0,4(0,3—0,5¢{
penymue; : Yyrys o
O6paboTka: : ‘
yepHoBas |0,6—0,8{0,7—0,9 0.7B
yyucToBas 0,2—-0,410,3—0,5} "’
BoaGaxu s Cram u uy-
OnicTpo- | ] = | ryn '
PEMYUHE | o) O6patotka:
\ uepHOBad 0,8—1,010,9—1,1
. +T . YHCTOBas 0,1—0,210,2—0,3 0,7H

Hucxosas sy6opesnas dpesa (cm puc. 56) ssasercs
taconnoit ¢pesodt ¢ saTbIOBAHHEIM 3Y0OM, NPOGUAL KOTOPOTO COOTBET-
CTBYET: npOoGUMIO BnajuHb Hapesaemoro Kojeca, Kaxkpas ¢pesa npel-

- HA3HaYeHa IJIsi HapesauHsl KoJec ONPeNesIeHHOrO MOAYJS H HEKOTOPOro
OrpaHHYeHHOrO JHanasoHa 4HCeNl 3y6neB. JIHO BNagHHBI MeXAY 8YyGOb-
AIMH MoXeT ObITh LPAMOJHHEHHBIM HJN C TepeMbluKoil, PacoHHas 3af-
HsAs NOBePXHOCTb 3y6a o6pasyercs myTeM 3aTHIIOBAHHA pe3uoM. Ppesu
noc/ie 3arylUIeHHs INeDeTadHBalOT TOJbKO IO IHepeiHed [MOBEPXHOCTH,
HOTOpasg y YHMCTOBHIX ¢pe3 paguanbuas (y=0), a y 4epHOBHX NOZHYT- .
paeTcsa ¢ y=8-+10° : ‘ ‘

- - JAckoBHe 3yb6opesnble (ppe3bl 3aTauyHBaOT OGHYHO HA YHHBEPCANb-
HO-32TOYHOM CTAHKE Ha ONpaBKe B LEHTpax TOPLUOM Tapenbyarero~.
maHpoBaIbHOro Kpyra. 3TH (pesH MOXKHO TaKXKe 3aTayHBATh Ha Cche- -

- DUaNbHBIX CTAHKaX WM NpHCcnocQOueHHAX AN 3aTOUKH—YEPBAUYHBIX
sy6ope3nnix ¢pes, - ‘ ' 7 ' -
- 't-,)l-.epnsqﬁa-a sybopesnada dpeaa (cM, puc. 57) — pexcy-
Bl HHCTPYMEHT €O CTPYIHETHHIMH KaHaBKAMH M 3aTHIIOBAHHBIME 5y 6he
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siMu. 3afHKue NOBEPXHOCTH HA -BeplinHe ¥ Ha GOKOBHX cTopoHax mpodu-
Js 3y06a ¢pesn o0pasyloTes 3aThoBaHHeM, YepBsgunbie ¢pesnl nepera-
YHBAIOT TOJBKO TMO Tepenneli NMoBepxHoCTH. Ilepeannil. yrom y=0 y uu-
CTOBHX (pe3, y YepHOBHIX y=8-=-10°, _

Yepssiunble ¢pe3s Ppasiendior 1o KkhaaccaM ToyHoctH: C — mo-
HixenHas, B — Hopmanbhas, A — noBbiennas, AA — Buicokas (TaGun.
46.). v o
7 46. Texnnueckne TPeGOBAHMS HA 3aTOUKY
OJAHO3aXONIBIX YePBAYHEIX 3yOOpE3HHX (pes

5 Mojyas, Mm
TlpopepseMnii napameTp éé 1—2 I 2—3,5 l 3,5—-6 | 6—10 |-1()—16 l 16—25
4 3 ] T
v 8 Jonycku, MxM, ne Gonee *
1 ni)O(iJHJIb ” nepenneit | AA | 12 16 21 25 32 40
nopepxHoctd  (oTKJ0- | A 201 25 | 32 40 50 63
HeRHe OT pajJuajbHO- | B 32 40 £0 63 | 8 | 100
cTH) C 63 80 100 | 125 | 160 | 200
" HanGoawmas  pas- | AA | 12 16 201 25 | 32 | “1;0=
HOCTb  COCeIHHX OK-| A 20 25 32 | 40 50 .63
PYXHHX maros cTpy-| B 32 40 | &0 63 80 | 100
JKEUHBIX KaHaBOK C 63 |80 100 | 125 | 160 | 200
Haxonnenwas mo- | AA | 25 | 32| 40 | 50 | 63 | &0
rPEeUIHOCTb OKpY¥KHOro [ A 40 | B0 63 80 100 125
wara CTpyKeuHuXx Ka- | B 63 80 | 100 | 125 | 160 1 200
HABOK C 125 | 160 | 200 | 250 | 315 400
INorpemwnocts  ma- | AA | . + 63 - =4 B0
upaBieHus  CcTpyXeu- | A =+ 80 + 70
HblX KaHaBOK Ha Kax- | B -+ 100 , +100
gwe 100 mm  pomunn | C 4125 - =+125
Ppesn ' .

IIpnveuanne. Ilepoxosatocts nepenneii nosepxHocTH Rz,
MEM: 1,6 nas knacca AA w 3,2 45 OCTAJBHBIX KAACCOB. ‘

- Tlpu saTouke ¢pes ¢ UPAMBIMH KaHABKamu 51b60POBLHIMH BAH  aJi-
MagHLIMH KpyramM o6paGoTka BeaeTcsi TOpuom Kpyra. IIpu sTom wmpy-
-Ha_aJIMa30HOCHOTO CJOSI AOJKHA ObITh MeHblle TIYyGHHBI wWaRDYeMOi
NOBEPXHOCTH KaHABKH. ‘

3aTouKa YepPBAUHBIX (PPE3, HMEIOUWHX BHHTOBLE KaHaBKY, - oCyInect-
BJISETCS KOHMYECKOH NOBEPXHOCTBIO Kpyra c yraom mnpoduas ]5—20°
- H Goaee. ITlpu sToM Ha nepexHeli MOBEpXHOCTH 3yGhbeB NOSIBATETCS Bhi-
nyxnoctpy f (puc. 60). -

YMenbllenne BHNYKAOCTH | TepeaHeli TOBEPXHOCTH MOMKeT :GHTh
AOCTHTHYTO: yMEHDbLIGHHEM AHAMETPa KPYra, yBeJHYeHHeM yria npodm-
N KpyTa, NpOGHIMPOBAHHEM BHINYKJIOH pabouefi NIOBEPXHOCTH ~KPyra,
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Hng seifopa UIH(OBANLHEIX KPYTOB U PeXKUMOB 06paGOTKR MOWHO
n0/ib30BaTLCA JaHubiMu Tals, 11. UepsauHtle gpesnl wacro 3aTayuBamT
Beykyio. Onnrako nas Oosiee KaueCTBEHHOW ¥ TPOH3BONHMTENbHON 3aTOY-
Kift peKoMeHAyeTcs ofbunpHoe oxnaaxfenne. OcHOBHble NOrPelIHOCTH, |
BO3HMKAIOLIHE NpPH 3aTOYKe YepBAUYHOW (peswl, NpuseieHul B Tabn 47,

w=>70°

w<i0° ,

& Pac. 60. ©opma wampoBaAsHOTO KPY-

ra JJsd B8aTOYKH YEepBAYHHIX (Ppe3 ¢
BUHTOBHIMH KaHAaBKaMH:

0 — HelpaBUAbHAst, 6 — NpPaBHJABHAS  0pH
0<10°, 6 — HempaBUMbHAS NPH ®>10°, 2 —
HPaBHJIbHAA TpH ®<I0° :

& 2

47. OcHOBHbIC MOrPEUIHOCTH 3aTOYKH 4ePBAYHON (pesni

IMorpewHoCTh

Peay/bTaT NOrpewHOCTH ITpuuuaa

OTgnodense Ot ‘pa- HecuMMeTpHYHOCTD

HenpasunbHan ycra-
AMAJIbHOCTH nepejHell | npoduns 3yba HOBKa HIJIH(OBAJBHOTO
noepxsocti (Y>>0 — KPyra  OTHOCHUTENBHO
mopHyTpeHue, y<<0— ocH (hpeant
orBan) [
Henpsimonuneiinocts | ~Mckamenue npobu-| Popma xpyra ue co-

mepenHei moBepxXHOCTH

Jas 3y6a

DTBETCTBYET YCJIOBHUAM
3aTouku (cM..puc. 60)

HepaBHoMepHBIH OK-
pyxuo#f war 3yGbes
bpe3nl

‘Buenue PeXYIUX
KpoMoK ¢pessl

Heroudocts  menn-
TelbHOI0 JIHCKA, He-
cTabUIBHOCTL  paboTHl
AEJHTEIbHOTO  MeXa-
HH3Ma

Henpasuapubl# war
BHHTOBHIX. CTPYMKEUHBIX
‘KaHaBOK

KolycHOCTE
OHeHHe" peXYUIHX KpO-
MOK

pesml, |

HeGpexuas Hacrpoii-
Ka HJIM U3HOC MeXaHu3-
Ma

cnupaneobpasoBas
HHA :

N

3aTouka HacaHbiX (pes NMPOUSBOAHUTCA HAa KOHUEBBIX H/IA HEHTPO-
BHIX .onpaBkax. LIeHTpoBble ONpaBKH, ycTaHaBJHBaeMHle Ha jBa leHTpa,
ofecneduBaloT BHICOKYIO TOYHOCTb BpallleHHs (pe3bl H PeKOMEHAYIOTCH
mpu 3aToyke (pe3 BHICOKHX CTeNeHeH TOYHOCTH, HO npH oluieli macce
dpesst ¢ onpaskoil He Gosee 30 kr. ITpu saTouKe (pes Ha KOHUEBHIX
OnpaBKax BTOPOM KOHEIL ONpaBKH NMOANHpAaeTcs LEHTPOM 3ajauell GalKH.
Menkomonyabubie Gpess pacnosnaraioT oObUHO NpPH 3aTOYKE Ha ONPaB-
Ke KOHCOJbHO. PaguannHoe GueHne no Gyprukam s ¢pes knacca AA
He gomaxkHo GeTb Gosee 0,01 mm. IllupHuy sartaunBaeMoit mepeaHed mno-
BEPXHOCTH .O0BIYHO TPHHHMAOT DABHOA TINYOHHE CTPYRKEUHOH KaHaBKA
3a BHIYETOM BEJIHYHHBI PajHyca ee BIAJHHBI, HO He MeHee YeM TPH MO-.
Ayasd. i : :
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3aTOuKa KOHMYECKOH NOBEPXHOCTLIO prra DpoH3BOARTCs cnocoboM
MHOTONPOXOAHOH 06paboTkH. Cnoco6 riyGHHHON 32TOYKH 31b00POBHMHU
HJIH AJMa3HBIMH KPYraMH NPHMEHsAeTcs AJA 4CpBSUHEX ¢pe3 ¢ NpsMbi-
- M3 KaHaBKaMH.
Ilpu MHoronpoxomion 06paboTKe LHKJ COCTOMT M3 UepHOBOM 32T0U-
KM, 4HCTOBOH 3aTOYKH H BhIxa:kupauus. Ilpm ray6unHOM mIIMQOBAHMH
UMK/ 32TOYKH OOLIYHO COCTOHT TOJIBKO U3 OLHOTO NMPOXOAa.
3y6opesun# poabakx (cMm. puc. 58) npexcraBiaser co6ofl
syéqame KOJIeCO C 3aTHUIOBAHHLIMM OGOKOBLIMH NOBEPXHOCTSMH H BEp-
mnHHoi 3y6peB. JloNGAKH NPHMEHSIOT OJs1 HapesanHs 3ybuaTHiX Kodec
.C MPSIMBIMH HJIH BHHTOBBIMH 3yCObsMH, BHEUIHEro WJH BHYTPEHHEro 3a-
LEnJenns.
3annue NMOBEPXHOCTH Ha BeplUMHe 3y6beB SABJIAIOTCA YacTbio KOHY-
€a HapyXKHOH TNOBepxXHOCTH AOJN0siIKa, DOKOBEe 3aJHHe HOBEPXHOCTH
obpasyioTcss npn UHGOBAHHH HBOJLBEHTHBIX GOKOBHIX IOBEPXHOCTEH
3y6a aonbsaka. 3aTyIJaeHHbIH A0J105K MeperaynBaercsl TOJLKO N0 mepej-
Heii nosepxHoctH. [To cnoco6y KpenyeHHs pasdHYaIoT A0AGSKH Hacal-
Hele (AMCKOBDIE, BTYJOYHLIC HJIM 4allleuHble) H XBOCTOBHE. [lo manpag-
JeHNI0 3y6peB Jon0sikyg OBLIBAIOT NOPSAMO- HJAH Koco3yObiMu., Jloabsku
H3rOTOBJSIOT MPEHMYIIECTBEHHO H3 GEICTPOPEKYUIHX CTaNEH.
IlpsaMo3y6elil 106K TPHMEHAETCST AJds Hape3aHHs TNpsAMo3yOHX
KOJIEC ¥ HMeeT KOHHYECKYIO HEePeAHIO NMOBEPXHOCTh ¢ YIIoM y=5-+-10°
Kocosy6ele pon6siky AJAS KOCO3YOBLIX KoJec HMEIOT Ha Kaxpom sybe
NJIOCKYI0 TIePeIHIO MOBEPXHOCTh, NEPHeHAUKYJSPHYIO BHHTOBON JIHHHM
3yba. ¥ kocosyObuix N0a0SKOB AJs LIEBPOHHBIX KoJiec KaxJasi cTopona
3y6a 3arauuBaeTcd OTAENLHO: OJHA TNpHTYIJAsercd. (ackol, a apyras
. 3A0CTPHAETCS KAHABKOW ¢ HeJbl0 BBIPDABHHBAHHS YCJIOBHH pe3apus Ha
ofenx kpomkax. TexwuueckHe TpeOOBAaHHS HA 3aTOUKY 110.716511{013 npHBe-
nenwl B Taba. 48.

48. Texuunucckde TpeGoBaHHs Ha 3aTOYKY AONGSKOB

HO];[leHaJIh- = Moayab, MM (
Tlpopepsiemplfi napamerp H?r‘enﬁ:k.:?i. 3 é 1-3.5 l‘3 5—6,3 | 6 Q’*‘wl Cs. 10
: AnaMeTp, ?; =
MM e Jlonyck, pe €oJjee
Tlo 50 A 14 14 — — .
'a B 20 20 — | =
TopuoBoe 6Guenne re- AA 12 12 12 —
perneil TNOBEPXHOCTH HAa | 50—125 | A 16 16 16 —
AENUTeNIbHOH OKPY2KHOCTH, B 25 95 95 —
MKM ,
AA | — 20 20 20
125200 A — 28 28 28
— 40 40 40
OTKAOHEHHE  MEpeAHero AA =+ 9
yrna, MHH 25—200 | A + 8
B +12
HlepoxoraTocTts ne- AA 1,6
penneit mopepxnoctd Rz, | 25—200 | 2 1,6
MKM B 2,5
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2. 3arouxa depauusix ipes m 1046aAKOR
HA YHUBEPCANABHO-3ATOUNBK CTAHKAX

B npucnocobsenusax (puc. 61) AnA 3aTOYKH YepBAUHbIX bpes BHuu-
TOBOR ABUXKeHHe (pesbl CO3JaeTcsi KHHEMATHYCCKH: MOCTyHATeJdbHOE
ABHIKEHHE CTOJIAa Npeolpasyercs BOo BPALIATEJABHOE PeCYHOH nepenaucit,

Ilar BHHTOBBIX KaHABOK HACTDAMBACTCS MOCPEACTBOM MOBOPOTA KOMHP-
HO# nuHeHKH Ha yroa . .

5

Puc. 61. TlpucnocoGrerne Bas 3aTOuKH YepBAUHBIX (pe3 Ha
: YHHBEPCAAbHO-3aTOYHOM CTaHKe:

! — KonupHast AuHeliKa, 2 — JeMHTeNbHAE Auck, 3 - duxcatop, 4 —
peita, 5 — wmwecrtepHs, 6 — Gabka usAeaus, 7 — CTON cTaHKa

MonGsakn ¢ HpAMBIME 3yGbSIMH 3aTAYHBAIOT [O nepefHell MOBEPXHO-
ot cnocobom Kpyraoro wuudosanust (puc. 62). 3aTOUKy BLIMONHAIGT
Ha YHHBEPCAJIbHO-3ATOUYHOM CTAHKE C MCHOJB30BAHHUEM NPHCIOCOOMCHHU A
Aast Kpyraoro WnudoBaHHA, Ha YHHBEPCANbHO-MIMHGDOBAABHOM CTaHKE
MY [AOCKOLIINGOBAALHOM CTAHKC ¢ KPYr/LIM CTOIOM.

AR
D GWL

a) b

Puc. 62. 3atouxa NPAMO3YGbiX A0/AGAKOB:
a — nepudepueli kpyra, 8 — TopuoM Kpyra

24



Ilpr saroure Koco3y6uix AONGHAKOB (pHC 63) Kax bl 3y6 3aTauu-
BaeTCA OTHENbHO hepudpepueit’ Kpyra npaMoro npopuas cnocebom mnoc-
Kore IuingoBanus, B KauécTBe JAeANTOIBLHOTO [HCKA WCIIOAB3IYICT 3aTa-
YHBAEMBbHI A0JOAK,. . : ‘ e 1

LW

>r/—”,w/5v‘rﬂ»”m,‘\\‘\\

:-””

Puc. 63. TpucnocoGienne AAs 3aTOUYKM  KOCO3yOHIX
JONGIKOB Ha YHHBEPCAJbHO-3ATOYHOM. CTaHKe

3. 3arouka yepBsuHLIX ¢pes n aonéaxkon
na CNELHaNM3UPOBAHHHIX CTAHKAX

nO.ﬂyaBTOMaTbl Mo, 3A660A u 3B662I'B (raba. 49) npennassaue-
HEl AJISl 34TOUKH YEPBSUMBIX (pes u3 GeIcTpOpesRYed cTaml H TBEPAOIO
CIAapa ¢ TIPSMEIMH “KaHaBKaMH. 3aTOuKa NPOH3BOJHTCS METOLOM IJy-
GupHOrO WAHGOBAHHS - TOPUOM 3/1b60OPOBOTO MK AJIMAa3HOro Kpyros
e oxaaxaecnuem. Ha cranke mox. 3A660A BO3MOXHO MHOTONPOXOAHOE
“maudosanne. Iuka o6paboTru aBTOMaTuaupOBaH Ha crankax BO3MOMK-
Ha 3aTOYKa NepeRHux noaepxrioCTen MHOTOJI€3BHIHBIX anprMCHmB
¢ ApaAMHM 3YGoM.

49. TexHnyecKHe XapaKTePHCTHKU CTAHKOB
JJif 3aTCYKH YCPBSYHEIX (pes

Hapame'}pbi | 3A660A 3A662 3B662Bd2 3B662T'B

Huamerp nRCTpY- Tlo 65 | 20—200 |20—200| Jlo 200
MeéHTa, MM : .
Jlmma HHCprMeHTa, -Jlo 65 Jo 280 | Jo 280 Jo 230
MM : -

KoauuecTpo sy6oep | 4—26 4—30 | 4—45 4—45

Ilar euntoBON Xa- |~ — 300—25 000 | 125— wn» —
HaBKH, MM - : > A

Vroll BAKAOHA BHH- 0 445 445 0

TOBOH KaHapKM, Tpal , ‘
Tlepenunii yroa, rpan | Ho 15 | - Ho 15 ~JHo 15 | =30+ 15

3.
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ITpodoascenue raba. 49

Hapamaiiae: < SABG0A | 3A662 éBSﬁQB@?{ . 3B66AB
: Knace " TOHHOCTH AA AA 1 AA - : AA
$pes S R
Paccrosinne meway | 150 Ho €00 | lo 630 | [0 500

HeHTPAMY, MM , : .
Ckopocrs  mpojaosib- | 0,2—6 0,5—12 0,5—12 ] 0,03—1,5
HOH -Monauu, M/MHH i

Momuocrs saexrpo-| 0,75 | 1,5 2,2 ‘ 4
ABHTATENA IIpHBOAA ‘

wandoBaILHOIO  Kpy-

ra, kBt 7 . : S
TaGaputs, MM 1 1210 | 2580 1440x| 2350 23801
X 680X X 1675 X 1635 {x 1600 1665
| X 1450 , X 1665 ‘
Macca, kr . 1080 3730 4350 4000

[Monyasromater mox. 3A662 u 36662BM2 npennasHauensl aag 3a-
TOYKH XBOCTOBBIX M HACaJAHBIX YepBAuHblX (pes H3 OblcTpopemyLied
CTaJH H TBEPIOIO CIVIaBa C NPSMBIMA M BHHTOBBIMH KAaHABKAMHU. 3aTOU-
Ka Ha CTaHKaX NPOHIBOJHTCS METOAOM MHOTONPOXOAHOTrO IIIH(OBAHHA
KOHHYECKOH MOBEPXHOCTbIO abpasHBHOrO, 3Mb6OPOBOrO MM aJAMAsHOrO
Kpyros ¢ OXJIaXKJAeHHeM H BCyxyio. CTAHKH HMeIOT aBTOMATH3HPOBAHHLLA
UHKJI paGoThl, BKIOYAIOUIHI 3aTOYKY ¢ MOAAYell H MEPHOLHYCCKOH npaas-
KO# Kpyra, BhiXamHuBaHHe 6es M0AaYd H OCTAaHOBKY CTaHKa B KOHLUE
06paboTkH. Beanunna cHumaemoro NPHIIyCKa, 4aCTOTa NpPaBKH, TPOLOJI-
HKUTEJALHOCTb BLIXAXKHBAHHsi 3aJalOTCA CYETYHKAMH Ha [MyJbTe YIOpaB«
ACHHH, . '

llonyasromar mox. 3A662 (puc. 64) npennasHadyen AJjs 3aTOYKH
uepBAYHLIX Qpe3 kracca AA ¢ auamerpom 65—200 MM - MomyJem
0,5—14 mwm. [JonyaBToMar BbONHEH B TOPH3OHTAa/JBHOH KOMIOHOBKE
C MOABHMHBIMH WNH(POBAJLHEIMH CANAa3KAMH, NepeMElIAIOIHMHCH T
HAMPABJISIOUAM CTAHHHBL OTHOCHTEJBHO YCTAHOBJEHHOR B LEHTPAX 3d<
TaukBaeMoOH (pessl. ,

. Ilpu satouke uepBAUHBIX (Pe3 ¢ BHHTOBEIMH KaHaBKaMH HBHMKEHUE
Ha WINKHAEML TIEPENAETCsT OT PeHKH, yepe3 peeyHyIO WIECTEpPHIO, Au(des
PeHUHaN, THTaDy CMeHHbIX KoJec, QPHKCATOP H AGNHTENBHBIH AuCK. € IO«
MOINBLIO THTapHl CMEHHBIX KOJeC HacTpauBaeTcs Imar A BHHTOBOH cTpy-
Me4dHoH KaHaBku: db/ace=H/50 000.:

Ha nynere yripaBnesus ycraHaBAWBAIOT: IePHOAMYHOCTH NOZAUH
(aucno sy6res, mocae 06paGOTKH KOTOPHIX MPOWCXOZHT KPyrosas MOAA-
ua); KOJMMYECTBO 1I0/1a4, HEOGXOAHMOE IS CHATHS TPHMYCKA; TEPHOAHY-
HOCTL MPaBKH; TPOAOJNIKUTENBHOCT, BHIXAXKHBaHHA. Mexanuam BHBOpPKH
MOPTOB peryaupyercs IJs PaBHOMEPHOTO cheMa MeTalia NpH ULIA(O-
BaHHM B O0OHX HaUpaBJCHHAX. (

Mg 3aTouxn ¢pes ¢ GoapluuM yriaom mojgbeMa BHHTOBBIX CTPYked-
HLIX KaHaBOK (Oosee 25°) mopy’aem o 8 MM B KOMIIEKTe cTaHxa Tpe-
AyCMOTpPeHa' LONOJHATebHAR ITHpoBaAbHas GalKa,. '
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Tlonyasromar moX. 3B662B®2 ¢ UIIY umeer B kauecTse ‘nprgoaa
_KPyroBofi NOA4d MIArOBbI ABUCATEdb C YOPABJIEHHEM ' OT CUCTEMBL
UILY, uto oGecneyuBact 06pafoOTKY cO CheMOM TOJMHOrO MpPHOyCKA C
YePHOBBLIME M UMCTOBBIMH NOJAYaMK 3a OAHH 06OPOT (pe3nl M 3HAUH-
TENBHO COKpaumaer BpeMs o6paboTku. HeoOXOZUMBIA LHKJI 3aTOYRM
H peXHM Cbhema nprnycka (oOWHH NPHOYCK, BeJHYHHA M YHC/IO YEPHO-
BHIX TIPOXOJOB, BE@JHUMHA UYHCTOBOH INOAAYH, YHCJAO BhIXa:KHBAIOLIHUK
NPOXOAOB) YCTAHABJIMBAIOTCA ONEPATOPOM Ha MAeKaJHbIX MNepeK/IoyaTe-
JIAX TMyJbTA YIpaBJcHUA.

[lonyasromar Moa. B3- 20302 ¢ Uy npenHasHadeH /s 3aTOUKH
HepeAHnX MOBEPXHOCTEH KOCO3YGBIX H NPAMO3YOBIX AHCKOBHX, Yalley-
HBIX H XBOCTOBBIX A040siKOB Kaacca AA, A'm B auamerpom. Ao 280
(320) mm. O6paborka npousBoAHTCH mepHepHeli aGpasuBHOrO, agMas-
HOTO MAH 51500POBOTO KPYros NMpAMOro npoduas. C TOMOMIbI0 ACKAA-
HBIX - nepexmoqareﬂen NpOrpaMMHPYIOTCS MapaMerpsl 06paboTku: UHCHO
3y0Ones;; [10)49a (M YHCIO YEPHOBLIX HPOXOJOB, NMOAAYA U YHCIO YHCTO-
- BBIX: MIPOXOJL0B, YHCJIO MPOXOANB BHIXaKHBAHHS. .

Texuuueckas xapaw:{‘épmnma cranka mox. B3-20302

- ‘J],HameTp fonabaka, MM*’ ‘ :
OKOCO3Y6BOTO . . Y 4 4 e e e e s w no 280

NpAMO3YBOTO . . v v + & & « s « o Ho 320
Vroa sakmona 3y6a, TPam . . . . 4 = 0—45
. Hduaverp windoBaibnoro kpyra, MM . . . 100—200
CunMaeMBl TPHUIYCK, MM . . . .+ & » & Ao 1
Xon OCHHJIALHH, MM . . . . .+ . o « - 16—70
YacToTa OCUHMAALIHH, OB, XOH/MHH . . . .  3—I150
ABTOMaTHUECKAA NOMepeyHas Nojada, Mm/as. :
: XO,H, . . . . - 3 [ PR 3 L] . . » e . 0!001*0’099
Fabaputhl, MM , + o & 4« s o« o o« o & o1960X1450X
' ' . - X 1350

Macca, kr . o 00 v v 00w 0w .. 1400

[

[JTABA VIL 3ATOYKA PE3bBOHAPE3HOTO MHCTPYMEHTA

1. OcoGeHHOCTH KOHCTPYKIMH Pe3bOOHAPE3HOrd HHCTPYMEHTa
H TEeXHOJIOTHH ero 3aTOYKHu

K ocHOBHHIM BHAAM DEKYLIHX HHCTPYMEHTOB AJiA HAPE3aHHA PE3b:
6Bt OTHOCHTCH PesbOOBbe pesibl (CTepXKHeBBIC, MPU3MATHYECKHE H KPYT-
Jple), METYHKH, KPyriible IJalikd H pe3bfoHape3Hble TOAOBKH.

C’I‘ep}!\H@BHe pesns (puc, 65, a) HIroTOBAAIOT H3 OHICTPO-
pexyliledl craqd HIM € IVIACTHHKaMH TBEPAOrO Chjasa. JamHde YrJibl
¢ Ha 6OKOBBIX DeXYUIHX KPOMKax: AJS NPeABapHTENbHOT0 Hapesauds
" 4—6°, s OKOHYATENBLHOTO Hapesanus 8—10°. 3aauuil yroa Ha Bepmu-
He 15—20°. -

~ Tlepeauuil yros y 3aBHCHT OT 06pabaThBAEMOro MaTepHaa: qyryﬂ
6pousa u TBepaas crtaab 0—5° cTann cpefHefi TBEPHOCTH M JIATYHb
8—10°, cranp mMsarkas u Baskas 12—I15° serkue cnaaser 20—30°

Hpﬂsma'rnqecxue pesun (puc. 65,6) ycTaHasAUBAIOT
B CHEUMAJIbHBIK IEPKABKAX [HOL YI/IOM 15°. Tlepeguuit yron oGHYHO Pa-
BeH HYJAI0, ‘
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Kpyrawi pesen (puc. 65,8) sakpennsiercsi B CreudanbHOA
JlepicapKe, KOTOpas MO3BOJIAIGT PACHOJIONKMTH OCh pe3da BBIIE OCH He-
TaJqH HA BEAMUHHY A, 4TO 00eCneunBaerT NOJYYSHHE 3aAHEro yria o==
=10--12° Ilepenuuft yroa vy oObiuHO paseH HYJIO.

CrepiKHeBble pe3l(sl 3aTAYHBAIOT N0 33JHHUM [OBEPXHOCTAM, a MNPUI- -
MATHYECKHE H KPYIJ/ble — [0 NePefHuM. '
' Metunxu (puc. 66) npeanassayensl AAA HapesaHHds pe3bOul B
OTBepPCTHH BpyuUHyl0 (PyuHbie METUHKH) HJM Ha CraHke (MalIMHHbIE
M raeqydblie Me‘rqnm). Py[!HbIE METUHKHA H3roToBRJMAAIOT lfIS_ yrJaepoay-
CTOH CTa/M, 3 MALIHHHBIE H racuHble — H3 OBICTpOpexyuwiek cTadn,

4

Puc. 66. Meryuku:

@ — PYYHOU, 6 — MaHHHLIA & — raeunble

PaBouan gacto merdnka (cM. puc. l,8) pasgensercs Ha pPeXYHyO
¥ KaaubpyIoILyo. ¥roa B [iaHe ¢ paBeH: WIS pydHBLIX MEeTYHKOB 5°, jJa
mawrgasix 6°30°, a- ana raeunsix 3°30°. YV METYHKOB C BHHTOBLIMH Ka-
HABKaMH yroJ HaK/JOHA CTPYyXKedHblX KaHaBOK o pased 10° ans meruu-
Kos ¢ D<<6 MM (aaa BbluAH(OBAHHLIX MeTdnroB ¢ D<T12 mm) u 30°
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aas MeTuHKOB ¢ D>6 mm. Ilepennnit y u saanuii @ yram uamepsiores
B IIOCKOCTH, NMEPNEHAHKYNApHOH ocH MeTunka. Besumunna nepeanero
yria B 3aBHCHMOCTH OT 00pabaThIBa€MOTO MaTepHala MoKeT GHTb OT.
B no 30°. 3aauumii yronm Ha pexyumiefi yactu merduka (a=4--6°) noay-
ualoT 3arbuioBaHueM. Msmepserca saiuuii YroJa HO CepeiHHE pexyumiei
uacTH MerTunka. Besmuynna sartnmioBanns K=0,06D¢p(ct/2x), rae:
Dep — cpennnit nuamerp pespOLl, 2u — uncao 3yObes (3 3y6a mnpm
D<C17 mm n 4 sy6a mpu D>17 mwm). Texuuueckue TpeGoBaHUS Ha
3aTOYKY METYHKOB IIpUBejieHH B Tabu. 50.
Hsnoc merunkoB (puc. 67) npoucXoauT no 3ajiHeldl IOBEPXHOCTH
3ybbes pexymeli (3a6opHofi) YacTH M HA NePBLHIX ABYX HHTKaX Kaaunb-
pywouieii yacti (taba. 51). Ilocne kaxabix ABYX meperouek (3aTHJaOBa-
- HHA) RO 3ajHell NOBEPXHOCTH PEXYLIEH YACTH PEKOMEHAYETCH TPOBO-
JHTb ONBY 3aTCYKY IO NepeiHell NOBEPXHOCTH,

Puc. 67. Hsnoc sapneit
TIOBEPXHOCTH MeETYHKa

50. Texnnueckne TpeGOBaHUS HA 3aTOUKY METUHKOB

Tun MeTurKa .
HaMeTp
Ilporepsaembie NapaMeTpsl Me%qnl{a, MM | MallupHO-
PYuHOil raeqHLm
buenve pexyuieii (sabopuo#t) ua- Jo 24 0,03 0,05
€TH 1O HapyxHoMy auamerpy mer- | Ceuime 24 0,04 0,06
YHKOB, YCTZHOBJCHHHIX B UEHTpax, :
MM
OTknosenuss nepeiyero yria vy, Ho 6 +2°30" | 2%30°
rpaa ‘ Cppme 6 | =+2° +2°
OTkn0neHns: 3ajnero yraa o Ha Jo 52 +1° +1°
PeXyNelH Yactu, rpaj - : i
llepoxoBaTocTh mepeiHeit H 3az- Jo 52 3,2 3,2
He#l NOBEPXHOCTeli METYHKOB Rz
MEM, ‘He GoJee :
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3arouka nepexnefi NOBEPXHOCTH  METUHKA DLPOM3IBOIAHTCS TOPIOM
TapenpyaToro uAM yameynoro kpyra- (puc. 68). lupuny paGouel no-
BEPXHOCTH Kpyra .b, Bo usOexcanye 3aBajOB Ha BepuIMHE DPe3nlH, Cle-
Jyer OpaThb MeHblleH, YeM IHPHHA 3aTauuBaeMoi- NOBepXHOCTH B, Ko-
_TOpas JOJKHA COCTaBJATb HE MEHee IBYX BuicoT pe3nlnl. Haa nonyue-
, HHH DepexHero yriaa Heo6XONHMO pacmoso-
7 XKHTb pabouylo MNOBEPXHOCTH Kpyra  €o
CMELIeHHEM OTHOCHTEJIbHO OCH METYHKa Ha
BennyHHY A= (D/2) siny=0,1Dy. [Haa
TOro yrtolbl H36e:KaTh CTYNEHLKH -Ha IO-
- BEPXHOCTH CTPYKEUHOH KaHABKH, PEKOMEH-
o Jyercsd 1WJAH(POBaMbHBIA KPYT [IpaBHTs C

‘ OKPYIJIEHHEM ry=2r. :
[lepennsas NOBepXHOCTH METYHKA -3a-
p TAYHBAETCA  METOAOM  MHOrOLPOXOLHOFO
) . « wanGoBaHHS B. [[Be ONepalyl;  YepHo-
Ynopka Boe — abpa3HBOM, HHMCTOBOE — 37IL60pOM.
1 ~ S¢ddexTHBHA noJaHas  anbopoBas  Tay-
) v OHHHAsi 3aTOYKa METUHKOB MeJKHX W

R , CPEJAHHX NHaMeTpOR. Ce
3aroury (3arbLIioBapHe) 3aAHEX TO-
BepXHOCTell pexymlelt YacTH  MeTHMKa
0 : O0BIYHO NPOH3BOAAT mnepHdepHel WAHGO-
‘ BaJNbHOTO  Kpyra  IpAMOro = npoduis
(puc. 69) ¢ paiMaJbHBIM HJIH OCEBHIM 3a-
Puc. 68. Pacrnonoxenne  ThioBanMeMm. 3aThHJOBAHHE IIPOHU3BORMTCS
HPyra H METUMKa NpH 3a-  LUJHHAPHYECKHM KPYTOM, OCh ‘KOTOPOTro
TOuKe TEpelHel INOBepX-  pacrmoJaraercs oA YromM @ K OCH MeT4H-
HOCTH Ka, W1H KOHHYECKHM KDPYrom, Ipogufib KO-

TOPOTO 3anpPaBJfeTcs NOJ YIJIOM (.

Kpyrawe naamgu (puc. 70)
HpelHA3HA4eHB  JUIA  Hape3aHHs  HapyxXHOH  pespbul, MX  Ha-
FOTOBNAIOT B~ OCHOBHOM  H3  HHCTPYMeHTasJpHO#  cranu. Kpyr-
Jasf  NJallka  npeacrapaser  coboll  3akagjenuyno  rafiky  co
CTPYXKEUHHIMH OTBEPCTHAMY, 00pa3yIOLIMMH PeXYLIHe KPOMKH JIOCTe HX
saThioBanus. Pemymas ydCTh BHIONHAETCA B BHAE BHYTPEHHETO KOHY-

Abuxerue
paduansiozo S
Jameinodanus | ;

- fluxenue

ocebpeo

aamolnobanus
e

Puc. 69. CxeMH 3aTHJIOBAHUMA METYHKOB
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ca ¢ yriom 29=40--90°. Ilepemunit y u samuwii o yras pexymei
WaCTH H3MEPSIOTCA B IVIOCKOCTH, MePOCHAMKYJAAPHOH ocu nnaiuki. Ile-
peauuii yroi y odpasyercs NpH 3aTOYKe MEpefHeil NOBEPXHOCTH pPery=
weit n kaanbpyoumell yactefil 3y6beB u Buibupaercs 10—15° mas Teep-
Abix Matepuanos M 20—25° paa markwx Martepuanos. 3amuuil  yroa
(0=6--8°) cosnaercs 3aTHLIOBAHHEM PEXYINEH YACTH MJALIEK.

. TexHuyeckue TpeGoBaHus ;
OpefycMaTpPHBAIOT:  LIEPOXOBA-
TOCTH MepefuHx H 3aAHHX [0-
BepxHOcTeil 3yGbeB Ha 3a0opHOM
yactu Ra<C1,25 MKM, mpefelb-
HbIC  OTKJIOHEHHsI yrya 2¢@=
= *+2°30" u yraa y= £10°

Kpyrasie naamksn satauusa-
10T a0pa3HBHBIMH, aJMAa3HBIMH H
94AL6GOPOBBIMH KPYTaMH.

P

[epenuss HOBEPXHOCTD
- MJAWKH MOXKeT ObiTb npsimond- - Pme. 70. Teomerpuueckue mapa<
HeltHO#  HAM  KPHUBOJHHEHRHOMH. MeTphl IIAWKH

Huaverp wandoBansHOro . Kpy-

T4 TPH 3aTOYKE KPHBOJHHEHHON .

. IOBEPXHOCTH MOMKeT OLITb 3HAYHTEJLHO GOJbLIIHM, YeM [OpPH 3ATOUKe
NpAMOAMUEHHON MOBEPXHOCTH M Oeperca o0bue0 Ha 1—15 MM
MEHbIIE MHAMETPA CTPYKEYHOr0 OTBEPCTHSA. ’

. PespGonapesune ronoBku (puc. 71) mupeacrasisoT co<
Goit Kopuyc cO BCTABHLIMH TPeGeHKaMH, KOTOpbLe B KOHHE NPSAMOr0 X0«
. Jla .pacxojdATcd W NpPH OGpPaTHOM XOAe He COMPHKACAIOTCH C- pesbBoi.
Kpyrasie rpeGenku— 3T0 KPyrasle pesusl, cHaGxeuuble KOMbUSBON pesb«
Goit, umerowei onpejeNneHHoe PACIONOKEHUE OTHOCHTE/IbHO OMNOPHOro

Puc. 71. Pespbonapesnas rofoBra ¢ KpyrabiMu TpedeHgamu:

a ~— reoMeTpuYecKue napaMeTpsl KPyrio# rpebedkd, - 6 — oOUMA BUI IOJOBKH;
! — Kyna4ox, 2 — rpeQeHKa

TOpLA. YTON (¢ pexyuiedt uactu pased 20—25° nepensuit yron B TOPLO-
BO#l TJAOCKOCTH y==20-+25° yron A=6-+7° 3anguuii yron a oGecneyu-
BaeTCsd PACHOJNOXKEHHEM UeHTpa rpeGeHKH BHIIE LEGHTPA 3aroTOBKH Ha
BelHUHHY A~ 1,5'MM H CMelieHMeM BepINUHB pexyieid uyacTH rpebeH-
Ku, I'pefeuxy 3aTauMBAOT TOMLKO N[O NepefHed IMOBEPXHOCTH.
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2. 3aTouKa pe3nGoHape3HOre WHCTPYMEHTA
Ha YHHMBEpPCAJBHO-3ATOYHBIX CTAHKAX

CrepxneBnie pe3b6oBble pe3lbl N0 3aAHHM NOBEPXHOCTSIM .3aTauu-
BajOT METOLOM NJIOCKOr0 (hacoHHOro mJuOBaHHS C NpaBkoii mAngo-
BaJIbHOTO Kpyra no komupy (puec. 72).

IMpuamathueckne pe3b6oBble pe3rbl MO NepelHel NOBEPXHOCTH 3a-
TAYHBAIOT TOPLOM 4yauleyHoro kpyra (puc. 73,a) npH ycTaHOBKe pesna
B THCKaX WJH CHeLHaJbHOK AepikKaBKe,

feo

Puc. 72. Tlnockoe mmmdpopa-
HHEe 3aJHHX NOBEPXHOCTEH
pe3pboBOro CTEPXKHEBOr0 pes- nepejnei NOBepXHOCTH:

- Ha ¢ NpaBKOH MO KOMHPY: g — NPUSMATHYECKOrO, 6 —
1~ pesen, 2 — mandopanbubli KPYTIJ0ro

CKpYyFr, 3 — npucnocoGaenne njas
npaBK¥ Kpyra, 4 — Konup

Pue. 73. 3artouka dacon-
HBHX pe3bOOBBHIX pe3lioB 1O

Kpyrabie pesb6oBbie pesusl nO mepejneli NMOBEPXHOCTH 3aTauMBAIOT
TOPLOM YalWeyuoro Kpyra (puc. 73,6) npu ycTaHoBKe pe3lia Ha onpas-
K€ B yHHBepCaJbHOH FOJIOBKE HJH B HEHTpaX.

\\<>
N

N4
r

< 4 3

Puc. 74. TlpucnocoGnenne AJsi KOHHUECKOH 3aTOUKH 3ajHell NOBEPXHO-
: CTH pexyulell yacTH MeTuHKa: i
1 — METUHK, 2 — HEeHTp CTaHKa,  — mTanra, 4 — ynopka
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. 3ajgHne MOBEPXHOCTH DPexyHiefl 9aCTH MeTUMKA 3aTAYUBAIOT NO KO-
HYCY Ha CrneuHa JbHOM TpHcnocoGaenHy (puc. 74); yCTaHABAHBaZEMOM
B UEHTpPAaX YHHBEPCAJbHO-3aTOUHOTO CTaHKA. BelHYHHAa 3aJHEro yrJaa
3aBHCHT OT 3KCLUEHTpPUCHTeTa ¢ (pHC. 75) H NONOXKeHHT ynopku. - Met-
yyk Gasupyercs B UEHTPAX H NPH 3aTOYKE NOKAYHBAETCA BOKPYF OCH
npucnocoGaennsi. IlepesHHe MNOBEPXHOCTH METYHKOB 3aTaUYUBAOT B
LEHTPAX. '

Uunundp aamoinobahun

Puc. 75. Cxema 3aThIO- Puc. 76. Ilpucrocobaenne Ans

BaHHA METYHKA: 34TOYKH KDPYIVIBIX I‘peﬁeHOK:
I —oth KavyaHHs B LEHTpAx 1 — kynadox 2 — rpebensa, 3 — gep-
C¢TaHka, 2 — oCb MEeTYHKa, § — marka, 4 — cTodika, J§ — OCHOBaHH@
yoopka

Kpyrasie rpeGeHkH pe3n60Hape3HBIX rOJIOBOK 3aTayuBalOT .NO  Me-
peAHed MOBEPXHOCTH B CHeliHa/JbHOM MpHCHoco6ieHuH B cOope ¢ Kyaau-
kKamu (puc, 76), Ilpunyck Ha meperouky (0,2—0,25 MMm) co3gaerca 3a
CyeT NpeABapHTENbHOrO MOBOPOTA TIpPeGeHKH OTHOCHTENbHO KyJaayka.

3. 3arouka METYNKOB M KPYribix naaiiex
Ha CNeUHaJH3UPOBAHHBIX CTAHKAX

Cranox mox. 4M (puc. 77, tabn. 52) npeanasHaued LA 3ATOYKEH
MeTynkoB gHaMeTpoM 6—5H2 MM no 3axHell MOBEPXHOCTH pe)xym.eu qa-
CTH W pafoTaeT Nno METOAY PAAMA/IBHOTO 3ATHVIOBAHHS.

‘Tloayasromar mon. CH-018 paGoraer mo METOLY OCeBOro 3aTHiIO-
BaHui.  MeTUHK yCTaHaBJHBAaeTCs B LEHTpax MepeiHeil W sanHell Galok,
Pa3BePHYTHIX OTHOCHTENbHO OCH [IIH(pOBAaAbLHOrO XKpyra Ha Yromr. .
IMpouece 3aTblIoBaHMA Ha aBTOMAaTe OCYLIECTBJSETCH BCJIEACTBUE Bpa-
ATE/BHOr0 H BO3BPATHO-NOCTYNATENLHOTO MEPEMElleH s MeTUnKa BIOJb
cBoell OCH, NpHYeM 3a OAHH ABOHHOH XOJ METYHK NOBOPAYHBAETCA HA
YFO/l MEXJy [ABYMsS COCeJHHMH 3yObsiMH. BenuunHa nepeMemeHHs Mert-
YdKa DPeryJHpyerTcs COOTHOIUGHHEM INIeY phluara, CBA3BIBAOIIEr0 Kyja-
YOK B3ATBHIIOBAHUS C HOJBHXKHLIM B OCEBOM HANpPAaBJEHWH IITHHAENEM
uageaua. Hucao ABOAHBIX X040B Ha O0OPOT MeETUHKA YCTAHABJIHBAGTCS
' NePeK/IIoYeHHeM INeCTepeH B NPHBOAE BpamenHs Merdnka. [lonepeunas

HOJAYa OCYULECTBJISETCS TNepeMelleHueM mnneboaanmon 6a0kH OT rHR-
‘paBiuKH. :
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Puc. 77. Cxema paGorsi crauka moa. 4M ang paananb-
HOTO 3aTHLIJJOBAHMA METYHKOB NO 3aAHel noaepxnocm
pexymel yacTh:

4 — wnQoBanbHBLE KPYT, 2 — KapeTKa, § == KYJauoK 3aThLAoBa+
Husl, 4 — KPOHIUTEHH € [epeMeHHbIM NJedYoM, 5-—-pbl'{qr

52. Texnuyeckne XapakTEPHCTHKYH CTAHKOB
JAJisT 3aTOYKH METUHKOB U NJallex

4M CH-018 3B-10M B3-202¢2 I M®D-27 A
TlapaMeTphl 3aTaunBaeMBIH HHCTPYMEHT
METYBEH l NJNAaMKH
Juamerp pespbi, 6—52 10—52 6—52 6—80 6—52
MM 3
Yucno 3ybbes 3—4 3—4 3--10 3—16 —
Huamerp  wJin- 250 300 125 200 2—10
oBanbuOTO Kpyra, :
MM :
CKropocts  1po- — — 0,6—5 0,5—8 rey
JONBLHOM Mo auH,
M/MHH
MomnocTs  aaek- 1,56 2,2 0,6 & 7 il 0,4
TPOABHTATENA TNPH- .

BoJa Kpyra, XBr 3 :
FaGaputh . cran- | 800X 900 1020X 2200¢ 600
Ka, MM XO00X | x840> | X840 | X2300x | %400
: = 1300 X 1360 X 1260 X 2970 X 900
Macca. cranga, kr|. 600 1000 1000 2000 200
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Toayastomar mox., 3B10M (puc. 78) npennasnaued AN 3aTOYKH
METUHKOB N0 nepelnell nosepxnoctd. U0paboTka Ba noJyasToMaTe Npo-
H3BOAUTCH _TOpl-lOM Yauieunoro Kpyra ¢ OXJaxXJe€HHEM. MCT‘-]HK yYCTaHas-
JIMBAKOT B UEHTpaX H 3aKpemJsitoT B CNelUalbHOM ITOBOLKXOBOM naTpone.
Henenne npu 3aTo¥Ke MECTPYMEHTA NPOM3BOAMTCH € OpHeHTauued 3yGa
Ha YHOPKY. -

Puc. 78. IMoayasromar mox. 3B10OM nas saToukn MeTup-
KOB 110 TepeiHell NOBEPXHOCTH:
/ — craBnHa, 2 — nyJbT yOpaBaAeHHfA, 3 — MaXQBHK l10fiepevHol

Hopaud, 4 - 3ajguaa GaGra, 5 — wandopanbnag Gabxa, 6~ nepess
Hasg 6abxa, 7 — CTOX

IMonyasroMaTuuecknid uHKaA paboTLl CTAHKA COCTOMT M3 BO3BPATHO-
HNOCTYNATENbHOTO NEpeMellienns ¢Tosia i AejeHds na 3yl depes ofnH
nAK IBa ABOHHHX Xola cToja. ITonepeunas nojaua npOH3BOAMTCA BpyY-
HYI0O Ha onuy o0OpoT M3Aennz nepemenienneM crona. [locse sarouxu
Bcex 3yObep CUeTYHK OTKJIOMAET CTaHOK, '

137



IMoayasromar mox. B3-20202 c¢ UITY npeamasHauen Ajs 3aTOUKH
METYHKOB ¢ OPAMBIMH KAHABKAMH [0 TNepeAHCH H 3aAHell MOBEPXHOCTSIM
pexyieil yacTy.

Cranok mon. M®-27A (puc. 79) npenHasHauyed AJAA 3ATOYKH MJa-
uiex JguamerpoM 6—52 MM 1o mnepeaHedl noBepxHocTH. OpHeHTAamMA
MJIAIKH Ha CTOJe H MPOJOMAbHASA
nojaya Kpyra OCYLIECTBAAIOTCH
BPYUHYIO.

T JTABA VIII. 3ATO4YKA
NPOTAXKEK

1. OcofeHHOCTH KOHCTPYKUMH
NPOTAMEK H TEXHOJNOIHA
MX 3ATOYKU

Tporsikka (puc. 80) stBJist-
eTcA  MHOro3yOBIM  DeXyUIHM

HHCTPYMEHTOM, NPHUMEHASMbIM

' Jjsi o6paboTKH oOTBepcTHi, na-
g 4 o
Puc. C";?i'ﬂKza;g;KaMgf;%_ﬂ Ha 30B H HapyXHbLIX [OBepxHOCTEH
. P ' 3 ’ C NPOCTBIM HJH (PACOHHBIM MPO-

! — polyar, : :é(fg;;m — nnatifga, (pﬂ.neM. ﬂepelmne VI JIbE

(Tabsn. 53) MamepsioTcA B IIOC-

KOCTH, TepHeHAUKyASPpHOH pe-
myieft kpomxe. 3aiuHe yrast (taba. 54) H3MepsAwOTCA B 0ceBOH IO-
CKOCTH, COBNANAWUIEH ¢ HAMpanJeHHeM nepeMelleHHA nporTAxku. Ha
JICHTOYKE KAJHOPYIOWHX 3yObes 3afgaull yroi pasen 0—1°,

2

5

Puc. 80. MucTpymeHT Aga HPOTATHBAHHA:

a — npoTAXKa, 0 — IPOIMBKA, & — cXeMa padoTel pexyiuux (P) © Ka.nﬂﬁpyfom,ux
(K) 3yGbnen; a — rosuiuHa cpesa, f— iar
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53. Tlepentne yIasl NPOTAKEK, TPAj

3y6bs
O6paGaTbipaeMbill MaTepHan UHCTOBbiE H
- . HEPHOBLIC KajHopy om e
Cranb ' 16—18 5 \
Hyryn cephii 5—10 5
YyryH KOBEHII 10 5
AJOMYHHEBbE CIJIABH : 20 20
Jlarynn, Gponaa 5 5
JKaponpouHbie cnaaBei 15 5
Turanosble cnnasel 3—5 5
.54, 3aasne yram nporsKex, rpag
3yCbs
TporsaxKu Kazmbpy 1o-
‘iepn»lonble YUCTOBEIQ e
Kpyrane, wannesse . 3 2 1
HinoHounnie 3 2 2
Hapyxnoie . 3—4 2 -2

Hsnoc mporaxex (pue. 81) mpoTekaer npenMylIECTBEHHO MO 3ai-
HHM TIOBEPXHOCTAIM C OKDYIVIEHHEM PexYIHX KpoMok. HonycTrmas se-
JHYMHA H3HOCA IO 3ajHell NOBEPXHOCTH 3yObeB NPOTSIKEK OOLYHO Ha-
XopuTes B npenenax hy=0,10--0,15 MM, a IO yrojkam cTpy:RKopasje-
JHTeNLHEIX KaHaBOK — B mpejenax hy=0,2--0,4 um. Buyrpesune npo-
TAMKH ICPETAUMBAIOTCST NO, mepej- : PR
He#l NOBEPXHOCTH, Tak Kak npu
9TOM ~ YMeHblIeHHe pa3Mepa 3yGben
ABJRETCA MHHHMAaJbHBIM,  OOBIYHO
GPUNyCK Ha NepeTOYKy HaXOJHTCA
B npeneaax 0,15—0,2 MM 1as unc-
TOBHIX npotsxek H 0,25—0,3 Mm
JJIfi. MePHOBLIX npoTser. O6umaa
BeJJIUMHA CJ0S Ha BCE TIEPETOUKH a)
He npeBniaer 1,5 mm, Hapyxuue
M IMIOHOYHEIE NPOTSXKKH HepeTaui- Prc. 81. Manoc npoTsimex:
" BAlOTCA TIO 3aJAHHM TOBEPXHOCTSM. 0 —ilCHOMHBIX B WJHGESHX,
Hdas nopjep:kanusa obrveMa bilaiu- 6 ~— KDPYTaABIX
HM Tocae 3—5 rnepetouek Heo(Xo0-
ARMO yray6aath BHajAHHY 3y06a ¢
33TOUKOH nepejHell NOBEPXHOCTIL
.- 3aTo¥Kka mnepeiHell NOBEPXHOCTH BHYTPEHHHX NPOTAKEK OCYIHECT-
BIAETCH "KOHHYECKOH HAM paiuyCHOH NOBEPXHOCTLIO Kpyra TapeibyaToi
tdopmur (puc. 82},

Has Bpi6opa yraia nopoporta WwAHGOBAaALHOTO MINUHAEAS P HAKW AHA-
MeTpa WH(OBaNLHOrO Kpyra HOJb3YIOTCS HoMorpaMmoit (puc. 83).

Kpyranie ¥ wJHIEBble INPOTSXKKHM' 3aTaYHBAIOT B 1IEHTPax TpH
'BCTPEUHOM BPalleHHH KPYra H TPOTAKKH C ‘HCIOJb30BAHHEM JIOHETOSB,
paccrosisue MexAy KOTOpbiMH HE NpeBHwaeT 8D,
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Tlpu pHINIHQOBHIBAHNE CTPYKKOPASIACNHTEMbHEX KAHABOK METOHOM
spesanusa (puc. 84) ¢ o6pasoBaHueM 3aJHHX YIJOB Ha BCIOMOTATeNb-
HbIX KPOMKax HEOOXOZMMO CMECTHTb OChb KPYra OTHOCHTEJbHO NEepeAHe
NOBEPXHOCTH Ha mupHBy 3y6a. Henpsas Romyckarts obpasosanns 6ouxo-
06pasHoOCTd, HApYyIIAWOWIEH HTPOLECe Pe3aHus,

|

N

o

=4

L~ .

a)

Puc. 84, BuminoRLBABHE CTPYIKKOPA3AENMTENLHEIX KAaHABOK:
@& — YCTaHOBKA Kpyra, 6 — ofpasopanne 6GoukooGpasnocTy’

BERMpyXKH Ha HPOTSDKKAx rpynnosoro pesanus (puc. 85) smuwiti-
GOBLIBAIOT UHIMBAPHUECKHM Xpyrom (TaGa. b5) ¢ mponoabnoll nomaueil
WA KOHHYECKMM KPYrOM METOJOM Bpe3aHus.

a

~Puc. 85. BukpyxKu (@) Ha UPOTSKKAX TPYNNOBOTO pe3aHnusm
¥ UX BunAMGOBHBaHHe LuAnHApHueckaM (6) W xoHMYecKHM (8)
- Kpyramu-

55. Bribop anamerpa mJan(doBanbHOro Kpyra
‘TP BLILIN(OBEBAHMH BHKPYIKEK C NPOJAOALHON nopayel, MM

YTos HaKioHa Kpyra B, rpaj
PaJnyc BBIKDYKKH R, MM l ;

30 45 60
10 18 15 —
22,5 - 40 30 %
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I podoaxcenue taba. 55

— Vron uaknona Kpyra B, rpag
Pajnyc BHKDYXKKE R, MM ‘
30 45 60

30 50 40 35

20 S 60

75 _ — 100 80

8 - - 100

[liockre DPOTAXKKH 3aTAYHBAIOT [O MepefHHM M B3aLHHM INOBEPX-
HOCTAM 3y0peB TOPUOM TapenpdaToro (puc. 86,a) HAH YamwedHOro.
{puc. 86,6) kpyra TpH €ro BO3BPATHO-NOCTYNATEJNLHOM NepeMelleHHn
napaniensHo pexyied kKpomxe. IIpOTsiKKY 3aKpemyifioT B THUCKAX HAH.
Ha marputHo#i nzmte. IIpn 3aTouke MJIOCKOH NPOTSKKE N0 3afHedl no-
BEePXHOCTH CMeIeHHe Ha lar o0ecleuyHBaeTCA HCNOAb30BAHHEM OTKHI-
HOM YUOPKH, 3aKpenNIeHHOA Ha HeNOJBHIKHOI YacTH CTaHKa H 0asupy-
[omeiica mQ nmepefHeil MOBEPXHOCTH 3aTAUHBAeMOro 3yfa,

Hdas  npeporBpauie-
HUSl Bpe3aHHd Kpyra 8
JHO BNaJHMHbI OpPH 3aTOY-
Ke [epelHell NOBepXHO-
CTH KpPyr BBOJAT JO Jer-
KOr0 KacaHHi ¢ JHOM
BIOAJHUHBL, a 3aTeM mnepe-
MeialT B HaNpaBJeHUH
nepejHell NOBEPXHOCTH.

IMporsaxkkn  3arauu-
BalT kpyramu 24A 16--
25 CMI—-CM2 K - npm.
CKOpPOCTH myngoBanua
18—20 wm/c, ckopocTH
BpallleHHsT TPOTSKKH HJAH
upofosivHoil nogade 10—
15 M/MHEH H ray0uHe uLTH-

- ¢dosanua 0,02—0,04 MM,

I noBOZKH npoTskKek Hcnoswp3ywoT kpyrw 63C 5—6 C2 B, a Tak-
Ke ajMassble # sab6oposbie Kpyrd. Ilpunyck mnox xosoaxy 0,01—
0,02 MM. ‘ . .

H1s 3aTOYKH KPYIVIBIX M IIVIHIEBBIX TPOTANKEK HA YHHBEPCAJbHO-
3aTOYHBIX CTAaHKAX HCHOJL3YIOT NpHCNOcoG/eHHe AJiA KPYraoro miugo-
BaHud, 3aAHI0K Gabky ¢ OOJbUIUM BBEJIETOM, JIOHETbl M LOBOLKOBOE
YCTPOHCTBO.

Puc, 86. 3aTouka MIOCKHX MPOTHAXKEK:

@ — ne nepeljHeHd NOBepXHOCTH, 6 ~- 0O 3aj-
HeHl MOBePXHOCTH

¢

2. CraHkn AJs 3ATOYKH OPOTAKEK

FaMMa crnennaJH3HPOBAHHBIX CTAHKOB JJIA 34TOUKH [POTAMKEK.
BKJIIOYaeT NATh YHHGDHUHPOBAHHBIX Momenei- (Taba. 56). ‘

bBasosui craHox MoZX. 3601 npeana3nadeH AJAS 3aTOYKH KDPYIJIBIX
H NJIOCKHX MpOTHAXKEeK, H3TOTOBJIEHHBIX M3 OBICTPOpEXYIUEeH CTajdu HUJH
TBEPAOT0 CIJaBa, a0pPa3HBHLIMH, AJMA3HEIMH HMJH 9Ab00POBBIMH Kpyra-
MH BCYXyI0 H ¢ oxaaxpaenuneM. CtaHok Mox. 3601-1 ornmyaetcs or cTaH-
Ka MOA. 3601 meHbuwrell AauyOi 3araunBaemMoil mpoTaxku, Ha crankax
HpeaycMaTpHBaerca IA(OBAHHE BLIKPYXKEK H CTPYHKKOULGMHTEAbHBIX
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evi

56. TexHHUeCKWe XapPAKTEPHCTHKH CTAHKOB 1J15 33TOUKH MPOTSIKEK

© 3601 | st | amsotet soz | a01E
Hapal\;{e'rpbl TTIpoTsiKKH
prr.nble H TIJI0CKHe | [IJIOCKHe
JuaMeTp UpOTHRKKE, MM' - o 200 o 200 Ilo 250 70—500 _
TIIHHA TPOTSKKH, MM Ilo 1600 | o 1000 | o 2000 | [Do 2500 | Jo 1000
Mlupuna MI0CKoi HPOTANKH, MM:
C NpAMHIMA 3yGbAMH o 250 Ho 250 o 250 Ho 250 IIo 250
€ HakJIOHHBIMH (30°) 3y6bamu Ho 220 Ho 220 Ho 220 Ho 230 Ho 220
Hduamerp Kpyra, MM 256—200 25—200 25—200 80—200 40200
Uactora Bpaiens Kpyra, o6/Mus 2000— 2000— 2500— | 1500--9000 |  2000—
: ) 10000 12 000 12 000 10060
CkopocTs momepeynoro nepemeuienas mandosans- | 0,5—16 0,5—16 0,5—16 0,56—12 | 0,5—16
HOU GabKH, M/MHH ’ -
Momnocte nprBOa wWiK(pOBATLHOTO Kpyra, KBT 0,82/1,2 0,82/1,2 2,2 2,2 0,82/1,2
Tabaputel cTaska, MM - ' 4600 X 1770|3200 1770 {5220 X 2000 X [7200x 2300 {3200 1770X
: < 1840‘ x 1840 X 1820 X 2200 X 1840
Macca crauxa, kr : 6200° 5100 5400 10 600 4600




kauasok. Cragok Mo, 36015 npeamasHaues /s 3aTOYKH “TOMBKO
- mmockux nporsiex. Cranok mox. 3M601P1 umeer uudposyio HEAHKA-
LUK MPOJOIBHOIO HJH BePTHKAJbHOro nepemertenus, CTaHoK MOK. - 3602
oTJHYaeTCss GOMbIUMMH pasMepaMH 006paGaTLiBACMBIX NPOTHMKEK, )

Ha Bcex crankax npoosibHoe mepeMelieHHe NPOTAXKKH OCYIEeCTBIs-
eTCH CTOJIOM, HECYIIMM MNEepefHIO M 3aiHI0I0 GaOK#, MarHHTHYIO ILIHTY
HIH APYrue (PHCHOCOOJAEHHS ANA 3aKPENJIeHHS 3aTauuBAEMOH NPOTHANK-
KH; BePTHKAJbHOE H IIONEPEYHOE MepeMellleH sl OCYHICETBAAIOTCA LaHdO-
BaJBHOH 0abKoil, _ oo

[Mlnadposanbuasn rosoBKa HMeeT NOBOPOT B BEPTHKAJBHONR MIOCKOCTH
Ha yroa 10 90° g BO3MOMKHOCTH LuMMGOBAHHSA NEPeIHHX NOBEPXHOCTEH
KOHYCHOH - IOBEPXHOCTBIO TApPeAbYaTOro Kpyra M 3ajiHuX HOBEpPXHOCTel
TOPHOM YauweyHoro kpyra. lllnudoBanbubie canasky MOryT HOBOpauH-
BAaThCA B TOPH3OHTA/NLHOH NJOCKOCTH Ha. yrom ==30° A5 3aTOYKH KO-
_CO3YOBIX NMpPOTANKEK. T

Ilepenusa Galka ua crankax mox. 3601, 3M601d1, 3602 u 3101-1
npefHasHAYEHA KaK JJIs COGDOIUEHHS: HenpephiBHOrO BPalllaTe/IbHOIO JBH-~
WeHnA NPOTAXKKH, TAK H JJISl AeNeHHd 0pH uuindOBaHUM BHIKPYMKEK K
HAHECEHHA CTPYXKKOIENHTENbHbIX KaHaBoK. CraHku mox. 3601 u 36061-1
MOryT OCHAIATbCH UIHPOBANLHOA TOMOBKOA JAJSA 3aTOUKH NPOTAKEK
MaJoro xuaMerTpa. ' ' : '

TJTABA IX. KOHTPOJIb PEXYIMETO MHCTPYMEHTA
:  MOCJIE 3ATOYKH o B

1. Koutpoan luepoxo‘narécru NOBEPXHOCTHU
u BHisAiBJEHHE JedeKToB

KoHTpo/MI0 reoMeTpHYecKuX I1apaMeTpPOB M KauecTea 3aTOYeHHOM
NOBEPXHOCTH PEXYIUEro HHCTPYMEHTA JOJIKEeH NpejIecTBOBATb KOHT-
posb rpyObix fAedekToB, NPOBOJHMEIH BH3YaJbHHIM OCMOTPOM C HCHO/Ib-
soBaHpeM JIyNnl C [ABYXs, YeTHIpeXKpaTHHM YyBeauyeHueMm. Ha 3arouen-
HHIX [OBEPXHOCTAX He MNOMYCKAIOTCS HPHIKOIM M TPELHHB, pexyuine
KPOMKH He MOJIXKHBI HMETh BHKDAWIMBAHUA, 3aBa/OB M 3ayCeHues.

-KayecTBo 3aTOYeHHOH NOBEPXHOCTH Ompeseaserca
IIePOXOBATOCThI0, KOTOPYIO ‘OUIEHHBAIOT N0 NPODUIIO, ABMAOMEMYC JiH-
Hued cedyeHHd NOBepxXHOCTH (puc. 87), M 3aAal0T NapaMeTpaMH IEPOXO- .
BatocTd Ra win Rz. e AR C e

Ra — cpeanee apupMeTHYeckoe OTK/AOHeHHe Npoduid, T.e. cpeiHee
3HaYeHHe OTKJIOHEHHA MPOHIa oT ero cpeiued Juuud: Ra=(yi+ Y2+
+Ys+..+ya)/n. ‘ _ L . S e

Rz — BpicOTa HEPOBHOCTEH, onpejenaeMas KakK CpeiHee SHa4YeHHE
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& /
BHICOTHl HEpOBHOCTENl MeXAYy OATHIO BHICUIMMH  ‘TOYKAMH BHICTYOOB ' H
OSTHIO - HU3IUHMHE - TOYKaMM Bragud: Rz={{f+hs+ hs+hr+ Ho) —~(Ha+
+hst+hethe+hio) 1 /5. ‘

2. KOHTPpOAb reoMeTpuuecKux napaMeTpos

MAaATHHKOBHY yraomep mog. 3YHM.
Hamepenue yraos pesues, dpes u ap.

Iena nenenns 1°

Ilpeaenu uamepenus 0—360°.

YuupepcanibHbpld yraomep Mox HBYM.
H3mepense yrios cseps, 3eHKEPOs U Ap.

Lena. mencuus 107 :

Ipenenst usmepeuns 0—180°

Haknmaguoii yrnomep moa 2VPU.
Hamepenue yriaos ¢pesz, npoTsamex u Ap.
Llena penenust 1°

[penenst usmepeuns yraos, rpad: nepepnux 0—29, sagaux 0—35 -

10—618 L - 145
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Hacrouabuwii yraowmep mon. ITKP:
- MamepeHne yrsioB TOKapHHX PesnoB. -

ILlena penenug 1°

Ilpenenn namepenufi yrios 0--£90°

Croannk wmoa KI-2 K HHCTpYMeHTanbHOMY MuEpockony MMU,
- Miamepenne reoMeTpuuecKuxX napaMerpoB CBEPJ, 3€HKepOB, pa3pep-
TOK, KOHLLEBHX (pe3, : BT
JOnamerp uncrpymenra 1,5—22 mm. -
Hnusa uncrpymenta po 250 mm. '

Mpubop xonurtpoas.ceepa moa Kl0-17.

Msmepenne yrna npu Bepmune u GHeHUS pPEXYWEX KPOMOK CBepJ.
Huamerp ceepn 6—20 mM. :

Llena menennss mikaa: yraos 307, 6uenus 0,01 mm.

Tpeaenn uaMepenuii: yraa npu sepunne 65—150°, Guenus 5 MM,

i

F'opusoHTaldbHB € HEHTPH. |
HMsmepenye OnenMs peXYWHX KPOMOK 3€HKEPOB, PasBepTCK, hpes,
MeTYHKOB,
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Huaverp uncrpymenra ao 300 mm.
Inuna uacTpymenta xo 250 ma.

.IIpnGop aAns gKourponasg Guenus mox Kl-1.

Hamepenne GueHuir HHCTPYMHTA C KOHHUECKHM KBOCTOBHKOM: CBEDJ,
SeHKep()B passepToK, ¢pe3 ¢ xonycamu Mopse Ne 1—5.

Huamerp ucrpymenrta 1o 300 mm.

Uena neneunst numbGa 2°

2

d

Mukpockon AJA KOHTPOJS NepPeSHEro yraa meJ-
KHX MeT4ukKoB moa. K60-4.

Msmepenue nepegHero yria MeTYHKOB.

Huamerp merunka 1,4—10 mum.

Jnuua merynka no 120 M.

IMpenenms namepenuit nepeanero yrna £30°

Lena menenns 1°

YBeauuenue Mukpockona 40 *,
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TfpuGop AN KOHTPOASA 3&8TOUKH KPYTrAHX rpefes

HOK. ,
Vismepenne CMeWEnMsA BEPWIANH PEXYuieH wacTy rpebenxu.
Liera gesevusn 0,01 mm.

Yunusepcaabnuit npubop AJAR KONTPOAA HYEPBA -
Hux (ppes wmon 17000.

Hsmepenne ueppsunbnx ¢pes raaccos A, B, C.

Monyab ¢pes 2—15 mum. ‘

IlpoBepsiemitie mapamerpbl: NOrPewOCTh 11ara BUATOBEX KAHABOK,
IIOPPCLHIOCTh OKPYXIOTO 1iara, OTKJIOHEHNE OT PaRualJbHCCTH nepenneid
HOBENXHGCTHU. '

Paccrosune mexjiy ucnrpamu 1o-500 mwm.

Hipuempl KOHTPOAR TEOMETPHYECKHX NAPAMETPOB
PEXYUIETO MHCTPYMEHTA

Peszeu:

Yroa B nuane .

‘3asuni yroa do.

Hepennui yroa v.

Yron pmaxknona ¥XpoMEn A.

MaaTHUKOBHRI yraomenp.

Pesen ykJIaibiBalOT Ha TOPH3OHTAADHYIO TIOCKOCTh NOBEPOYHOH InH-
THI: OROPHON NJOCKOCTBIGC — IIpH KOBTPOJE o, Y, A; OCKOBOH mniocs

KOCTHI0 — NPH KOHTPOJIE @,
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YrioMep ‘patnoaaraioT: Napajie/bHo KPOMKE — MPH KOHTPONE @ M
A; mepnenAMKyJIAPHO KPOMKE — [Py KOHTPONE O B Y, S

Pesen.
Iepeauuit yroa v.
Yron HakmoHA KPOMKA A,
- "3ajHEA yroa o.
— Yroa B naaue .
HactoJabHBH yraomenp. e
Peserf yRAQAHBAIOT HA NOBOPOTHBIA CTOM: OHOPHOHR MAOCKOCTHIO ——
npY M3MEpeHHH o, Y, A; GOKOBOH IVIOCKOCTHIO —— NPU H3MEpeHuH .
Hcnodabayior rpadu wabinona: I — opu xourpoae «; Il — npu kou-
tpose @; Il — npu xourpose y u A

Ceepao. A

[Tonospya yria npH BepiuHHE Q. - ‘
Yron HaKAOHA nonepeuHoll KPOMKH . _ A,
YuuBepcadabuuit yraomep. o h )
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Ceepuao. ; :

TlonoBuHa yraa mpu Bepuiune @,

3apnui yroa o.

MhncTpyMenTanbHHNA MHKPOCKON €0 CTONHKOM.
Tlpn KouTpose ¢ pexkymue KPOMKH CBEpJa FOPH3OHTAJbULI,
ITpn xonrpose o pexkyllye KPOMKH NPHMEDHO BepTHKAJbHLL

: )
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Caepao.
Bemuuuna cnajfa 3anHefi MOBEPXHOCTH 4.
Mpubop Aas KOHTpOJNST OHEHHUST, HHAAKATOP,

3eHkep.

yroa B miaaHe @.

3agHuit yroa o. ]
YausepcaabHB# yrromep,

8=90"—(w+98), roe ® — yron Hak/MOHA BUHTOBHIX KaHasok, § —
pesyibTaT H3MEpeHus.

A
\\\\\\““\N

PassepTka.
-3agHul yroa a.



MagTHUKOBHH yraomep, TOPHIOHTANBHBE uelnw
PH, mTaHrerencmac -

) lbpuaaﬂmwmﬁuﬂ
ARCHALMY

©pesa UMIHHADUYECKH S,
Tlepemnnii yroa vy.

3anuuii yroa a.

Haxanapnodi yranomep.

dpeaa uunuﬂnpnqecxasr

Tlepennusi yron v.
Fopnaonrtaneuue ueH TPpH, mTauredpefcmac,
Tlpn xompo.ne Y DePelHION0 IlGBCpXHOCTb pacno.naralor rOPH30HTA/bs

wo: y~ 11,5(C—4)/D,
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Tlpn xOHTpOJZE ¢ 3aJHIOI0 HOBEPXHOCTb PACTIONATAIOT BEPTHKAJILHO
a=11,56(A—C) /D, rae D — punamerp dpesn.

(02\y
7,

| e |
- T

®pesza ToOpHOBaAY.

Sanpnuii yroa Ha TOPUOBBIX 3YObAX O,

Benomoratenshuii yroa B naane. y;.

¥Yron B naane NepexoiHOH KPOMKM g,

Yron yanaona KaHasok . '

Tlepeannit yron na TopuoBmx 3yObax yy.

Yron nakjaoHa KaHaBoK .

MafgaTHYXOBHA yTAOMED.

®pesa Gasupyercs HMMMHHAM TOPLOM HA TOPUBOHTAMLHYIO HAOCKOCTDH
NOBEPOYHOH MJNTHI '




Mertuux
ITepenuuti yroa y.
lFopusoHTaAbHBE HEHTPH, IMTAHreHpeficMac,

ITpu KouTpoJie yria y mepeiHION NOBEPXHOCTH DACHOIATAT [OPH-
aoHTaAbHO: vy~ 11,60(H—M)/D.

HM

T T |

vl

‘MeTuuk.

Cuoan sateiaka h. ' o

Iupuua nepa f. ‘ , ‘ .
FopusonranbHble NEHTPH, ABHANKATOD HA CTOKKE,"®

BennuuHa 3aTHIIOBAHHA HA OKPYXHOM Liale, 3ajapaeMasn YepTeRoM
H=h(3’l§D/Zuf). ‘ . .

Ilporaxka. . o
Ilepepnut yroa y.
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Haxnanuoit yraomep.

IllepoxoBaTOCTh NMOBEPXHOCTH KOHTPOJNHPYIOT: IYNOBEIME TNpHOOpa-
MH, B KOTOPHX MHKPOHEPOBHOCTH OLlYNHIBAIOTCH TOHKOH aaMasHOH wr-
Jaofi (puc. 88) ¢ nmocreAyOIHM aBTOMATHYECKHM pacyeTOM Napamerpa
Ra; mpoiinuiM MuKpockonoM MUYC-11, pafoTaloiinM O METOMY CBETOBO-
ro ceuesns (puc. 89), ¢ nocienylomuM pacyetom napamerpa Rz, cpas-
HEHHEM C 3TaJIOHaMH HA CPAaBHHTEJbLHHIX MHKPOCKONAX MHJM C HMCIOJL3O-
BaHHEM HECATHKPATHON JNyDH, :

ul

gy -

7y

Puc. 88. MHsmepe-

*'HHe - HIepOXOBATO-

CTH Ha UIYIOBOM
npubope:

L — pavna xopa

L 2

Puc. 89. Hamepe. ——

HHE mepoxoBaro-

CTH TIOBEPXHOCTH

METOJI0M CBETOBOrO
CeYyeHus:

a — €xeMa CBETOBOIO

CceuYeHus, 6 — cxema
BBOHHOrO MHKPOCKONa

KauecTBO TNOBEPXHOCTHOrO CJIOSi TBEPAOCHJABHOTO HHCTPYMeHTa
ONpeAeNsercs NpPeXJe BCEro OTCYTCTBUEM BHIKDAIUHBAHHA H TPEMIHH.
OTcyTcTBHE TPEIUH ONPEeNeNsieTcs MeTOJAOM UBETHOH JedeKTOCKOnHM,
Hans s10r0 HA 06€3)KUPEHHYI0 NOBEPXHOCTL HJACTHHKH HaHOCAT Kpac-
HY0 KpacKy, 001ajaiomyio CnocoOHOCTBIO NPOHMKHOBERHA B JI06YI0
Tpeminyy. Kpacky panocaT ABa pasa ¢ mpoMmexyTkom B- 1,5 -mus. Ha
BTOPO#i CJIOH KpacHOH KpackH, NOKa OHAa He BHICOXJA, HaHOCAT Geayio
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Kpacky, 00/afaiouy0 BBICOKOH TUIPOCKONUYHOCTHIO. Ecau B maactunge
HMeeTCs TpewuHa, To yeped 5—6 mum na Genodt Kpacke ofpasyercs
KpacHas JHHUA. )

Cocras xpacuoir xpacku: 800 ma tornusa T-1, 200 ma Geusosa,
10 r »xupopacTBOPHMOro TEMHO-KPACHOrO CyLaHa.

Coctar Genoi kpackd: 50 ¢ WHHKOBBIX Genun passoiar s 200 ma
Seuzosia, satem AobasiaswrT 700 ma komromus u 10 r aueroHa.

KadecTBO MOBEPXHOCTHOrO €101 GBICTPOPEN YO HHCTPyYMEHTA
_OTPEALNALTCH OTCYTCTBHEM NPHKOTOB, BRIABJAEMLIX BH3YadbHO, METOAA-
M MeTaANorpadryeckoro ujid PeHTreHOCTPYKTYPHOrO auann3a, KOHTPO-
JieM MHMKPOTBEpIOCTH.

I''TABA X. BE3ONNACHOCTb TPYIA NPU 3ATOUYKE
HHCTPYMEHTA

[Mpusupns: oxpaust tpysa B Coserckom Cowse BLITEKAIOT #3 OCHOB-
HLIX TOJOMeUHd TPYyAOBOTO npaBa, HalpaBJcHHBIX Ha co3paHue 6aaro-
UPUATHBIK, 3A0POBLIX M Oe3omacHblX yC/AOBHH TPyAa, CHOCOGCTBYQUIMK -
BLICOKOH MPOH3BOAUTENLHOCTH, '

Oxpana tpyaa 8 CCCP ycranosnena u peryinpyerca KoncruTyuu:
eil, Kogexcom 3aK0HOB O TpyJe, CHelHA/ILULIME NPABHAAMN M. HOPMAMIL

[Tpu pabore Ha 1WIHGOBAILHLIX CTAHKAX ONACHOCTb TPABMATHAMA
anauuTe/ibio Oosblie, uem npH pafoTe HA JIPYTHX MeTa/IOPEyiuux
CTayKkax, MO3TOMY WIHGOOBHIHK [OJMKeH 0C0o00 CTPOTO BHINOJHATH BCE
TpeboBanus, yCTpaHslollMe NPHYHILI NPOHU3BOJCTBEHHOrO TPAaBMATHIMA.

OGecneyende GesonacHoil U Oe3BpefHol pabOTH BO3MOMKHO TOMABKO
B TOM CJyyae, ecyid KamAblii pabounii Xopouwlo 3HaeT u cOOMORACT . Hpa<
Busia 6e30MaCHOCTH M IHIMeHlbl TPYa.,

PaGora ¢ abpasuBHLIM HHCTPYMEHTOM HNPEACTABJACT MOBLIUICHHYIO
ONMACHOCTb B CBf3H C BBICOKHMH CKODOCTAMH pe3aHust, oOpasosaudem
abpasuBHOl TBIM M MEJKOH MeTaJVIHYeCKOH CTPYKKH, BO3MOMHOCTHIO
paspoiBa IWAHGOBAJLHOTO KPYra, HaJlMUHeM a3P030JeH CMAa30UHO-0XKAAMK~
Karciieft MUAKOCTH H T. 1.

OcuoBHbBEe NPHYMHD HECUACTHLIX CAyHaen HPH p as
60Te HA3AaTOUHBX CTAHKAKX:

paspois wWaKdOBaJLHOrO KpyTa, .

COMPHKOCHOBeHHe pabouero ¢ BPAMAWHUMCA LWAAPOBANLHHIM Kpy-
rom, -

yAaap ABHKYLIHMHCA YacTSAMH CTAHKA,

HEHAMeKHOe KPelJIeHre JIeTalH,

HecoO o icH e NIPABHII 3/1eKTPofesonacHocTy,

HE[PaBHADHOE HOLUEHHE O1eHK J(bI.

Jna npepoTBpalleHHs pas3peiBa WAHPOBAALHONO Kpyra HeoGXOAHMO
cofaojaTL NPABANA €rO TPAHCIHOPTUPOBAHMSA, XPAUCHHA U NOKLOTOBKM
¥ pabore. llandosanbhbie KPyrH ¢ NOBPeXACHHAMH, TPELf{HHAMHa HJM
OTCAMBAHHAMI Ha CTAaHOK He ycranasausalor. CKOPOCTb, yKa3aHaas
B MapKHPOBKE KpYyra, fIBJAAETCH NPeAENblo AONYCTHMOM, (paxTHyeckKad
CKOPOCTD BpalUeHHST HE [OJIXKHA NPEBbIUATL CKOPOCTh, NPHBEIEHHUYI B
Mapkuposke. Llanpopanpunii Kpyr, mocagounsle o KpelexHble OTsep-
CTHA TILATeNbHO ounwiaioT. Ha 3aKuMHbie TOPUBl KPyra HAKA2ABIBAIOT
NPOKAANKH H3 MJIOTHOH Oymaru win Kaprora roawuuoi 0,5—1 mm. [1po-
KJIQAKIT AOJACHBL TOMHOCTBIO [EPEKPRIBATL 3aXKHMHBIE MOBEPXHOCTH H
BEICTYIATE 1O BCEH OKPYHKHOCTH He MeHee, 4eM Ha 1 MM.
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[Tepenr navanom pabortTe HeOGXOAUMO:

BLITICAHNTL BCe TPeGOBanis, CEASaNNLIE ¢ BOArCTORKON M YOTAHOB-
KOl inpOBaIbHEX KPVIOB, :

0CMOTPeTh pabouee mecTo, YOPaTL €O CT0HKA W ¢ MOJA BCe aWliThee,
4YTO MelraeT paboTe, '

NPUBECTH B NOPALOK pabouyio oaekuy,

TPOEepHTh NCPABHOCTL OCBEWIeHHs pabouero MecTa W MECTHOTO
OCBELiiCHYIS CTaHKaA,

NPOBEPHTH HEJHUEE ¥ HCNPABHOCTL NPEICXPARNTEALHLIX 1 3aWIdT-
HBIX  YCTPCHCTB, Katercpuiccki sanpeniacresa paGoTars na crabke co
CHATBHIM KOKYXOM WII(POBAJIBHOTO KPYyra,

npoeepuTs 1 obecneynTh cMasky cranxa, neaauy COJK, yéranosninb
APCHAOXPAHHTEALHE IPO3PAUHbIf 3KPaH KLl 12 10Th OUIH,

yOe/nThCsl B MCOPARHOCTH [IVCRCUEGFO W OCTAHOBOMHOIO YCTPOHCTB.

Bo spemsa p2a0oTn HeOGXOABMO:

34TOUKY TIPOBOAMTL MO° PEKHMAM, YKA3aHHLIM B ODCPALMOHHOI
Kapre, ‘

HOBEH WGoBaRbumi Kpyr npoxpvTETby Ha palodell cuchocTH ne
Melce & MME; 3anpCillaercs CTOSTh B HJAGCKOCTH BPAUIEHHS KPyra, nHa-
uajie BRAIOUATL BpauleidHe KPyra, a 3aTeM MeXanniaM NoJavun,

DPOBEPATL NAJEKHOCTL Kpensenus npuenccebacnuit ¥ acranu B
npucnocotaenny, ’

BHNCINATE CN€HHAALENE TPeGoBaHKA, W3JOMENHbBe B HHECTPYRKUHFX
RO 6e30MECHOCTI TPV,
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