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BBEAEHVIE

B KypcoBoM npoekTe ctj LeHT pa3pabatbl-
BaeT OAVMH WM [ABa y3/1a COBPEMEHHOro meTasn-
TOPeXXyLLLero ctaHka, 060CHOBbIBaA MNPUHATbIE
peweHnsa 1 BbINOAHASA NPU 3TOM HEo6XoAMMble
pacuyeTbl. B gaHHOM nocobun i puBedeHbl Npu-
Mepbl KOHCTPYKUWA LWINUHAENb YbIX Y3/10B, Ha-
npas/iAoLWNX, NPUBOLOB MNogayn, TArToBbIX Me-
XaHN3MOB.

MpucTtynasa K BbIMOSIHEHWUIO 3a4aHnA, CTy-
OEHT [O/DKeH U3YUYUTb UMEIOLLNECH KOHCTPYK-.
TOpCKMe pas3paboTku, a 3aTeM WUCMosb3oBaTb B
KYpCOBOM MpPOEKTe Hawubonee rnoaxoaswime ane-
MEHTbI KOHCTPYKUMi. Takoi noaxos K BbIMosi-
HEHUIO KYPCOBOro MNpoeKTa MO3BOSINT CTYAEHTY
B HEKOTOpOW CTeNeHW KOMMeHCUpoBaTb OTCYT-
CTBME ONblTa KOHCTPYUPOBaAHWUSA, HEOOXOL4MMOIO
ONA co30aHNA Y3/10B COBPEMEHHOro MeTtasinope-
XXyLero obopynosaHus.

OCHOBHOI MaTtepuasi, HeobxoauMblii  ans
BbIMO/THEHNA KYPCOBOr0 MpoeKTa Mo MeTasisio-
peXXyLwmnm CcTaHKaMm, W3M0KEH B KHure [24].
JaHHoe nocobme CAy>XUT JOMOSTHEHUEM K HE.

X. SNIEMEHTbI 3JIEKTPOMNPMBOOA U
SJIEKTPOABTOMATUVKWM CTAHKOB

1.1. LLnpokoperynnpyemble 3NeKTpPoABU-

ratesnin nocToaHHoro Toka 4re

Anektpogsurarenn cepun 4rd npumeHs-
0T B NpuBOAax rNaBHOro ABMXKEHUA C BeccTy-
neH4yaTbIM perympoBaHUemM 4acToTbl BpaLle-
HUA WnuHdena. Asurateny passvBatoT MocTo
ABHbIA MOMEHT NPV M3MEHEHUW 4acToTbl Bpa-
WeHNs 40 HOMMWHaNbHOW MNyTem perynvposa-
HMA Hanps>keHus sakops ot O go 460 B. IMpwu
perynmpoBaHMN 4acToTbl BpalleHUs 0T HOMWU-
Ha/lbHOW [0 MaKcMMasibHOW, nyTem ocrabne-
HUA MoNA BO30YXKAEHUA W NOAAEPXKaHUA Ho-
MWHaJILHOIO HanpshKeHns Ha akope, [Jsurate-
NemM pa3BMBAaETCA MOCTOSAHHASA MOLLHOCTb.

,D,BI/IFaTeI'Il/I MOryT KomnnekroBaTbca
thnnbTpom AN OYUCTKU OX/aXKAaloLero Bos-
ayxa. BeHTMNAUMA ocyLLecTBMSAETCA ¢ MOMO-
Wbl 3/1EKTPOBEHTUNATOPA. B gsurarens
BCTPOEHbI Tax0reHepaTtop W W3MepPUTE/bHBbIN
npeobpasoBaTtesib TEMIOBOW 3alyMThl (TEpMope-
3uctop).'

CTpyKTypa YC/N0BHOro 0603Ha4YeHVs [BU-
ratens:

47 - X - XXX - X - X - X - XX,
roe 411 - cepus; X - WUCMOSIHEHWE MO CTerneHn
3awuTbl (P - 3aWMLLLEHHOe UCMOSTHEeHWe C He-
3aBMCMMON BeHTUNAUMeR); XXX - BbicoTa ocu
BpalleHus; X - yc/i0BHasA OJiMHa cepieyvyHuka
Aakopa (S - nepsas 4nvHa, M - BTOpasa 4MHa,
L - Tpetba gnuvHa); X - Ha/mume unbTpa
(B - dwmnbTp mnmeetca, 6e3 6ykBbl - (hUbTpa
HeT); X - nosioxkeHve BeHTUNATopa (b — BeH-
TUNATOP pacnosiokeH Ha G0KOBOW MOBePXHOC-
T gsuratensa (csepxy), T - BeHTUNATOP pac-
NosI0XKeH Ha TopLeBeli NOBEPXHOCTU ABUraTesis
CO CTOPOHbI KosiniekTopa); XX —KammaTuyec-

KOe WCMOJSIHEHME N KaTeropus pasmeLleHus.

TexHNYecKne napameTpbl 3/1IeKTpoaBUraTte-
Neli npuBefeHbl B Tabn. 1, a rabapuTHble, yc-
TaHOBOYHbIE N NPUCOEANHUTESIbHbIE pa3Mepbl -
Ha puc. 1 n 2, aTakxke BTabn. 2 n 3.

1.2. BbICOKOMOMEHTHbIE ABUratenn nmnoc-

TOAHHOr0 T Ka

BbICOKOMOMEHTHbIE  ABUrartesin  cepumn
MTA npegHasHayeHbl [l NpuMBOAOB nojayun
MeTasI1opexxyLmx crtaHkos ¢ UllY B cocTaB
ABuraTesia BXOAAT: MallMHa MOoCTOSAHHOro ToKa
C N3MepuUTeNbHLIM NpeobpasoBaTesnieM Temnepa-
Typbl, 6e3M110()TOBbIA 3N1EKTPOMArHUTHbIA Top-
MO3, M3MepuTeSibHbIA npeobpasoBaTesib 4acTo-
Tbl BpalleHUa (TaxoreHepartop), W3MepUTesib-
Hbli npeobpasoBarteflb Yrf0BOro MOJSIOKEHUS
Bana gsurarens.

ONeKTPOMarHUTHbIM  TOPMO3  npegHasHa-
YeH ONa yAepXKaHus poTopa Asurartens B Herno-
OBVDKHOM MOJSIOXXEHUU MOC/ie 0CTaHOBKW ABUra-
Tena. TopmMo3 BK/OHaETCA Moc/ie CHATUA C He-
ro nUTalLWero Hanpsa>keHuda. Ero marHutHas
cMcTeMa CMOHTMpPOBAHa Ha MepefHeM LuTe
ABuratenisi, a TOPMO3HOM AUCK C MOCTOAHHbIMU
MarHUTamu 3akpensieH Ha Basy gsuratens.

B kauecTBe m3amepmTenbHOro npeobpasosa-
TeNnA YrroBoro MosioXKeHus Bair. Asurartens
MPUMEHSAIOT Pe30/ibBeEP WU (POTO3NIEKTPUYEC-
KNA pacTpoBbiii npeobpasoBaTtesib. C  Basiom
ABuratens pe3osibBep CcBA3aH 6e3110(TOBbLIM
MYNbTUNANKATOPOM, COCTOALMM U3 Mapbl TOY-
HbIX 3y64yaTbIX Koflec C nepefaTtovHbIM OTHO-
weHvem 1:2,5 mnn 1:5. doTO3INEKTPUYECKUT
npeobpasoBaTtesib 3aKpensseTca Ha 3agHei
KpbllWKe pasuratens. [BWKeHVe OT ero Baia
nepegaetca npeobpasoBaTesito ¢ NOMOoLLb0 6e3-
3a30pHOro coeAuHeHmA. Yactota BblpabaThbl-
BaemblX MWMMyNbLCOB coctasBnser 2000 wm
2500 'y B 3aBUCMMOCTM OT Tuna npeobpasosa-
Tens.

O603HayeHVe gBuratens cocTout m3 umdp
n 6yks. Lindpel 1, 2, 3, 4 ycrioBHO 0603Ha4va
I0T HOMMHasIbHbIAi MOMEHT Asuratens, Oyksa
M - moTop, T - cepus, A wim B - mogndmka-
UMs Mo MOMeHTY, C - 3N1eKTPOMarHUTHbIM Top-
M03, P — pe3osibBep C MYyNbTUMNINKATOPOM,
K - dhoToanekTpuyecknii pacTpoBbii npeocbpa-
30Baresib.

TexHuueckMe  MNapamMeTpbl  ABUrateneit
npueefeHbl B Tabn. 4, rge M - HOMUHasbHbIN
MOMEHT fBuraTens; MTax - MaKcMMalbHbIiA

MOMEHT; SILBX - MaKCMMaslbHasi yactoTa poTo-
pa; J - MOMEHT MHEepPUUN BpaLaloLMXcs 4ac-
Teli gBuratens; + —wmacca asurarens. OCHOB-
Hble pasmepbl JsuraTesnieli npvBedeHbl Ha
puc. 3 n B jabn. 5. [Ouarpammbl paboTbl npeg-
CTaBfieHbl Ha puc. 4-8, rae 1 - 30Ha paboThbl B
pexxkume S1 2 - KpmBas A0OMYCTUMbIX MOMEH-
TOB Npu pabote B pexkmme S1; 3 - 30Ha pabo-
Tbl B pexknme S2; 4 - KpuBas [ONYCTUMbIX
MOMEHTOB Npu paboTe B pexxume S2; 5 - 30Ha
paboTbl NPV Ha/IMYMN NEPEXOHbIX MPOLLECCOB;
6 - KpuvBas [OMYCTUMbIX MOMEHTOB MPW repe-



Texmudeckue napamMeTpsl IMUPOKOPETYIUPYEMBIX
AIEeKTPOABUTATEICH MOCTOAHHOro Toka 411

Tabauua 1

O6osnauesne | Homuuane- | Harnpase- Tok Koadduuu- | Homumanouas | MakcuManib-
THOA 3JIEKTPO- | HAA MOMm- Hite AKOpA, | AKOpA, | eHT HOJEe3HO- | 4acToTa Bpa- | HAA YacToTa
ABUTATe el HOCTBH, KBT B A ro geucTeuA, IeHnA, BpallleHNd,
% 06/MuR 06 /Mur
4I1P1128 4,0 220 24,0 72,3 900 5000
47191328 15,0 220 85,4 77,9 1400 4500
7,5 43,6 76,0 1060
4TI Pp1328 6,0 220 32,7 74,0 875 4500
4[1Dd132M 11,0 220 61,5 78.5 1060 4500
411P132L 11,0 220 62,8 76,0 800 4500
4T1P160S 15,0 220 79,6 80,7 850 4000
4111128 7,5 110 19,2 87,1 2120 5000
5,5 14,9 81,4 1450
411P112M 7,5 110 19,6 82,5 1450 5000
v 5,5 16.6 74,1 900
41193121 10,0 110 26,8 81,2 1320 5000
7,5 21,5 81,0 975
30,0 76,7 87,1 3070
4111328 18,5 110 47,8 85,0 2180 4500
15,0 41,7 80,0 1400
30,0 78,9 86,3 2300
4T1P132M 22,0 110 59,3 83,0 1600 4500
11,0 30,0 80,0 1090
4T1P132L 23,6 110 64,8 83,0 1400 5000
15,0 40,8 81,0 1030
4T1P160S 30,0 110 78,6 84,0 1450 4500
18.5 48,6 82,0 1090
4TIb160M 22,0 110 56,8 T 84,5 1090 4500
411160 30,0 110 77,0 85.5 1030 4500
' 4110180 45,0 110 114.0 88,0 1450 4500
[4T15180M 45,03 110 115,61 86,0 1060 4500

TadapuTHBIE, YCTAaHOBOYHBIe K. IDHCOSHMAUTEIbHbIE
pasMeprt grurarvesed 411P112+180 ¢ BegrrnaTOpOM,
PACTIOJNIOMKEHHBIM Ha BANY JBUTATENS, MM

Tabnuna 2

[ THII ABHraTens llO ZgQ 139 131 133 'bl b}g b30 b31
4111125V XJ14 280 8,5 881 70 460 | . p9 | 190 | 265 145
h9
4T1P132SVXJI4 315 1025 553 '19 P9
4IFP13ZMYXJI4 | 855 4 1085 89 618 Ty 216 300 160
4T1P132L VX4 450 1155 683
4M1P160SYXJI4 355 | 1155 - 613
4TIP160MYXJII4 | 400 4 1225 108 682 1422 254 390 220
4TID160LY X 14 450 1265 722 h9
4T1D180SY X4 450 5 1340 121 745 0 279 420 235
4TID18OMYXJI4 | 500 1420 825 16
Tun gsuraTens d; dog. - | dyy dos h hy hy hg; ¢
v 1 2 38 4 5 6 7 8 9 10
4T1P1125VXJI4
4TIP112MYXJI4 | 32K6 | 165 |MIOTH| 1306 | 112 8h11 85 320 5
4TIP112LYXJI4
4111328V XJ14
4TIP132MVXJI4 | 42K6 | 215 | 15H14 | 180j6 | 182 8h11 45 872 5
4TIP132LVXJI4 !

3 3ak. 508i




Hpomonxenue Taba. 2

[ -

2 3 4 8 9 10

(o4
o]
~J

| 4111608V X4
| 4L D16CMY X4 48K6 265 15H14 | 230/6 160 9n11 51,5 417 5.5
| ATI®160LYXJI4 |
| 41I>180SYXTI4 | 55K6 [ 300 | 19HI4 | 250/6 | 180 | 10k11. | 59 | 495 6
LATID180MY XJ14 | |

Tabauna 3

TadapuTHble, YCTAHOROYHEIE U TDHUCOSHMHHTEIbHEIE
pasmepsl asuraresnes 411P112+189 ¢ perrunsaropom,
PACTIOJIOXKEHHBIM CBEPXY, MM

Tun aABurarTessa LIO ‘ 120 lgo l31 ._ lgg b} bl() b30 531‘ ]
4P112SVXJ14 280 665 | 460 " p9
| ATID112MYXJI4 | 835 3,5 780 70 | 525 | 10,5 190 | 265 | 145
4IP112LYXJI4 400 790 585
1 4[P132SYXJI4 315 790 553 12 P
4IIPI32MYXJI4 | 855 4 850 89 613 “he 216 300 160
L4TI®132L Y XJ14 450 920 . 683
L 4IP160SY X 14 355 860 612 | po
I4IIP160MYXJI4 | 400 4 930 108 682 9 254 390 220
4TIP160LY X JI4 450 970 722
T 4IIP180SYXJI4 500 5 1015 121 457 o 279 420 ] 235
4TI 180MY XJ14 19
§ : | 1 |
Tun nsurarens Ay dag daa dar, h v U hy higy 131 Macea,
) KI”
4Id1128V X4 ' S0
[4TIP112MYXJI4 | S2K6 | 165 |M107H| 130/6 | 112 | 8khl11 | 385 | 430 5 102
{AAP112LY X 119
| 4101325V X4 ' ' 132 |
| 4TID132MYXJI4 | 42K6 | 215 | 15H14 | 1806 | 132 | 8h11 | 45 | 500 5 159 |
{4TID182LY X4 A _ 186 |
P4IIP160S VX4 239
ANIP160MYXJI4 | 48K6 | 265 | 15H14 | 230j6 | 160 | 9k11 | 51,5| 618 | 55 275
| 4TIP160LY XJTI4
T4TID180SVXJI4 | 55K6 | 300 | 19H14 | 250/6 | 180 | 10#11 | 59 | 690 6 356 |
4TI 180MYXJI4 | _ [ 410 |
Tabxuna 4

Texmnueckue HAaHHbIe ZBUTraTedAel

¢ Tun ABUTATENA P M, Hom Mypgx: Hn | Tmax, 06/MUE J, grem? m, KT
1MT ' e 50 1500 | 0,0150 26
; ) _ ) ) _ Il 0,0178- | i
2MTA A 13 80 1500 | 0,0190 30 '
. . : . . v i 0,0223 i
3MTA 21 B ©110 1500 0,0260 33 |
. o i v 0,0290
4MTA b 28 i 120 1500 0,0290 38 i
o . ' 0,0318 !
4MTB " - 30 ' 170 : 1500 0,0366 40 §
o ‘ v 0,0416 |
XONBBIX NpOReccax M cTeneNM HCKPeHHs 1,5 pysxHocTH auamerpa 215 mm. Ilas obecneue-
{rpRENYRIAS KOMMYVTARKROHHEAR KDHBASA). HUA HOPMAJbLHOM HUDPKVIALMM BO3AYXa, OXJa-
Osuraress Kpenwrcs TepejJEHEM OAaHIEM sJalomero JBUrareb, MAHIMAILHOE PaCCTOA-
¢ NMOMOILIO uyeTspex RuHTOE M14, mpoxouns- HHe MEeXKIAY 2rc KOPIycoM ¥ HOOBEePXHOCTSIMU

U[HX Yepe3 OTHePeTHMR, DACHOIOMKeHHbLIC HA OK- HeTajied CTaHKa JOJMKHO ObiTh He MeHee 50 MMm.
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Tabauna 5
Pasmeps! gBuratesneir, Mm
Tun geurarens Bes pezosnBepa C pesonpreepom

Iy Iy 4 L

1MT-P 401 33 414 46
IMT-C-CP 442 33 455 46
2MTA-P 412 33 425 46
1 2MTA-C-CP 453 33 466 46
3MTA-P 435 33 448 . 46
3MTA-C-CP._. 476 33 489 - 46
4MTA-P 465 38 - 478 46
4MTA-C-CP 506 33 519 46
4AMTB-P 474 38 ) 487 46
4MTB-C-CP 520 33 : 541 46

1.3. 3JEKTPOMATHHTHBIE MY®TEI
CEPHH EMT11

Texnuxecxan xapaxmepucmukd mydpm.
MydTel cepunm EMT11 npumeHs0TCA B IIPUBO-
JAax NOAAY CTAHKOB M APyroro obopynoBaHMsA
rubKHUX IIPOU3BOIACTBEHHBIX CHUCTeM. B cepwHio
EMT11 BXOZAT KOHTAKTHBIE, OECKOHTAKTHBIE K
TopMo3Hble My(pThl. CepHuio 00pa3yOT MY@THI
12 rabapuror: ot 04 jo 15. C yBenndernueM
rabapura .My®TH BO3PACTAIOT €€  pa3Me-
PHl U TIapaMeTPsl CHJIOBOM XapaKTEePHCTHKH

_{(Taba. 6). ,

Homuranpubiil nepefacaeMsill ~ MOMEHT
M, - 9710 HOMHHANBHOEe (HHGODMAIHOHHOE)
3HayeHHe IlepejaBaeMoro wmydTo# MOMeHTa
IIDH OTCYTCTBUH CKONBbKEHUA MEXIY THCKAMM;
HOMHMHAJBbHBII Bpamlalomuii MomesT M, — aro

- HOMUHAJbHOe (MHPODMAIIMOHHOE) SHadYeHUe
Bpamamoilero (IMHaMHKYecKoro) - MOMEHTa
FRJOYeHHOH MydThl IPH HAJIWYMH CKOJIBXKE-
#3151 MeXXIY QUCKAMH B MOMEHTEI pa3roHa, TOp-
MOXXeHusd - HMJIM DeBepca IIPHMBOAA CTaHKa;
M, ;. — ocTaTOYHBIN BpamialOImMi MOMEHT, T.e.
nRdopMallNOHHOEe 3HAYeHHe OCTATOYHOTO MO-
MEHTa, Pa3BHUBAEMOro OTKIIOYeHHOU MydTol
OpM HAUIMYHAU CKOMBXEHHH MeXJAYy INCKaMH.
TlonoxeRue ocH MY(MTH MOXeT OBITH JIOOBIM,
HO NpUBefeHHBIe B TaGa. © XapaKTepHCTHKH
06ecneynBAIOTCA . TOJBKO OPH TFOPM3OHTAIBHOM
IOJIOMKEHUH OCH.

Koxcmpyxyuu - my¢m. B cocras kow-
maxmuoll Mygmoe. ¢ O08YyMA KOHMAKALHbIMU
Koanbyamu U 8HEWHUM nosodxom (puc. 9,
Tabya. 7) BXOAAT MAFHUTONPOBOJ, AKOPb, MaKeT
GPUKIMOHHBIX OUCKOB, HOBOJOK. MaruuTonpo-
BOJ COCTOMT H3 Kopnyca 1, Karymku 4, KOH-
TAXTHBIX KoJell 2 u nosoAkxa 7. Kopmye 1
JKEeCTRO COeqHHEH cO BTYaKoi 11, MeXXay HUMK
AMEIOTCA HEeMATCHMTHBIHM LIOB M MArHWTOU30JH-
pyiomui 3a3o0p. )

BuyTpeHHue ¢puKUMOHHHe auck# 6 co
UITHIEBEIMM OTBEPCTHAMH HAXORATCA Ha ULIH-
mesoM yuacTKe BTyJAKM 11. Hapyskmsle nuckm
4 MMeIOT mashl, B KOTOpPble BXONAT BBICTYIBI
OBPAKS 7.

Axops MydTH 06pasoBal coBCTBEHHO SKO-
peM 9 u guadparmoit 8. B oceBom =manpasie-

8. 3ax. 5081

HHUHN AKOPL 3a)MKCHPOBAH NPYXHUHHBIM KOJb-
uom 10.

TloBoaok 7 coeamHeH ¢ 3JIeMEHTOM Iepeaa-
TOYHOr0O MeXaHHM3MA I[IPUBOAA, HAIPHUMED, ¢
3ybuaTeiM KoJsiecoM. JIpHM BKAIOYEHHMH KaTyLl-
KM 4 nyTeM HoiBoJa K Hell TOKa dyepes HIETKY
3 ¥ KOHTAKTHBIE KOJABIA 2 BO3HHKAET BJIEKTPO-

'MArHUTHAA CHJa, §NON [JeliCTBHEM KOTOPOil

AKOPE 7 cokMMaeT makeT AuckoB. Tlpu artom
CUIOMM TPEHHS MeKAy AMCKAMH BpAINAKOINHIM,
MOMEHT IepefaeTcsa OT BeAylero Baja, KOTO-
pHI# BXOoZWT BO BTYJAKY 11, Bemomomy siemeHn-
Ty, CBA3aHHOMY ¢ noBogkoM 6. IlBuxeHue mo-
JKeT IepefNaBaTECA M B OODATHOM HAIIPaBJie-
HHUH. :
Koumaxmuas mypma ¢ 60HUM xormarm-
HBIM KOAbUOM U NOBOJKOM HA MOZHUMONDOSO-
de (puc.10, Tab1. 8) COCTOHMT M3 MATHHTOIPO-
Boja 1, mosoara 2, BTyaku 3, KOHTAKTHOTO
rKoasla 4. OceBoe noJioKeHHe AKOPS olpele-
JNAeTCA paz;RHMHBIM Koabuom 10.
Koumaxmuas mypma ¢ o0HUM KOHmMaKM-
HblM KOJNBUOM U 8HEWHUM nosodkom (puc. 11,
Taba. 9) 10 KOHCTPYKLMHU IIOXOXa Ha MVYTY,

TIpelcTaBJIeHHY¥O Ha puc. 9.

Topmosnas mypma (puc. 12, tabn. 10)
UMeeT HOBOJOK 2, JKeCTKO COeJVHEeHHBIH ¢ KOop-
nycoMm 1 ctanka. C nmomoiypio BMHTOE KODIycC
MyQIThl HDHKDeNJieH K CTeHKe KODIYCHOH Je-
TaNM MeXadu3Ma. Bo BTYAKY 3 BXOZHT Banl Me-
xanuama. [Ipu nomade HampAKeHUA Ha Ka-
TYIIKY MYPTE MeXAy HAHUCKAMH BO3HHKaeT
TpeHMe, co3falollee TOPMOZHOH MOMEHT, pas-
HBIA BpalllalolWleMy MOMeHTY MydThel. Yepes
BTYJKY S BTOT MOMEHT NPHJIOKEH K BaJXy Me-
XaHU3Ma.

Becxonmaxmuas mypma ¢ nosodxom Ha
MazHUmMonposode, KOTOPBIM YCTAHOBIEH HA
mapuKonmomuunerke 1 (puc. 13, Taba. 11),
MMeeT MATHUTONDPOBOA, COCTOAMIMI M3 Henox-
BHZKHOrO KATYIDKOZep:KaTeiasa 2 ¢ KaTymkod 3
¥ Bpamaiomreroca kopnyca 6. Hanpsasxennme k
KaTyILIKe NoJABOZUATCA OT OJOKa KOHTAKTHBIX
3a’KHMOB 5, KOTODPBI#, KOK ¥ KaTyLIKoJepiKa-
Teas 2, HpMKpeILUIeH K NaaHKe 4. OTa DJaHKa
KPeOUTCH K KOPIycy MexaHH3Ma. _

Beckonmaxmuan myepma c nosodxom ia
mazHumonpogode Ge3 nodwunuuxa (puc. 4,
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Tabx.12) waroTopANBaeTCd B ABVX MCHOJHEHH-
AX, DAINYAKIDNXCA KOHCTPYKIMEH aJeMeB-
TOE, HUEIHO3HAYEHBBIX AJIS COeNHHEHMA Myd-
THI ¢ KOLOYCOM MeXaHM3Ma CTaHKAQ.

DeCKOHTAKTHBIE Mycp'rm PEKOMEeHAVeT A
OPFMEeHSTh NP BBICOKOH YacToTe BpallleHHA
BAJIOB. YACTHIX BKJIIOYEHHAX, IaTPYZHEHHOM
Jocrtyne K MydTaM A ocmoTpa. B apyrux
CJHYYasx MOJKHO NPHMEHATH ©OoJjilee MPOCThIe
KOHTaKTHbIE MY{TEHI.

Pasmepb: MOCQJOYHBIX OTBEpCTHH MydT
npuBeaessl B Taba. 13 u 14.

Inexmpomaziumnans mygpma Geckon-
maxmnozo muna 3IM...4, scTpoerHas B Me-
xaHuaM (puc. 15). Mydra umeer mMarsgronpo-
*BOJ, COCTOAINMI N3 BpallalINerocs Kopmyca 8
U HeMOABHIKHOrC KATYIIKoAep:karens 9, paz-
JeNeHHBIX 3a30DOM G, HpeNHA3HAYEHHBIM M
CHIDKEeHUA TEeNNoOTAYH OT (QPUKINOHHBIX
AVCKOB K KaTyinke. Katyuikozepxatens 9 ye-
TAHOBJIEH B DAcTOYKe KPBILIKH 12, soKpernjeH-
HOH B Kopmnyce 11, u s3adpHKCUpPOBAH BUHTOM.
IakeT MAPHUTOTPOBOAAINNX (PPUKIIHOHHBIX
JHMCKOB COCTOHMT M3 AUCKOB ABYX THIOB. BHYT-
peHHHe AuCKM 6 pacIoJokeHBR Ha IIIUUAX,
Hape3aHHEBIX Ha BTYJIKE, KOTOpag ¢ IIOMOINBIV
LINOHKY CBA3aHA ¢ BajxoMm. Ha Hapy:xHBIX guc-
Kax 7 UMeKTCA Ha3kl, B KOTOphIe BXOAAT BBIC-
TYIOBI HOBOAKa 3, coemuHsAlomerc MydTy ¢ 3yo-
YaTBIM KoJjiegoM 2. 3TO KOJieco CHAUT Ha CTy-
nune 1 ¥ CBARAHO ¢ Hedl U IMOBOLKOM 3 IIANb-
uamu 14.

TIpn nomaye ToKa B KATYHIKY MarsUTHLIA
HOTOK 3aMBbIKoeTCA, AWCKH U AKODPh 9 NPUTH-
ruBalOTCE K kopunycy 8. Mexagy aucramMy Bo3-
HHKaeT (QPUKUMOHHOE CllielleHHe, OJjarozapsa
KOTOpOoMY KPYTHHIME MOMEHT OT Baja Hepeia-
ercs 3ybuaTomVv KoJiecy. llocse oTKiIioYeHUA
MY(PTE TIPOMCXOAMT €€ paciellieHHe GJjarens-
pA YIOPYTOCTH HADYXXHBIX JOHCKOB, OGOKOBbIE
HOBEPXHOCTH KOTODBIX UMEKT BOJHY  Cle-
HATLHOM POPMEL.

Niax cMassIBaHMA TPYIOUXCS NOBEPXHOC-
Tell MY@MThl, YAATEHHA IIPOAYKTOB H3HAIIMBA-
HHUS W OTBOAa TEIJIOTH 4Yepes Tpybomposox 13,
OceBoe OTBepCTHE B BaJy M pajualbHoe 4 K
IUCKaM My{TH HOXBOJUTCA CMA3OYHBIN MaTe-
pua.

BosnymiHpie 3430phl B 3JE€KTPOMATrHUTHOU
MydTe (@ U apyrue) obecmeUHBATCA NOYTEM
TIOATOTOBKY KomIleHcaTropHoro xomsna 10. Ilns
3TOrO0 MeXXKAY KOHYCHBIMH TIOBEDXHOCTAMEK HE-
HONBMIKHOM M IOABH)KHOIM yacTell My(dThl 3aK-
JaAbpIBAIOTCA TPH MIAcTHHBAI 3apaHee onpefe-
genHoil Tommuasl. WMaMmepsierca 3a3op mMexay
NEeBRIM TOpUoM Kopnyca 9 MydpTsl M TOPUOM
kpeimky 12. 3aTem KoMmeHcaTop obOpabaTeiBa-
eTca Ha pasMep 3a3opa, Ilocie mogroHxXH Tpu
MJACTHHEI BBIHUMAIOTCA.

1.4. doToanexTpwIecKHH npeoGpazoga-
Telh yraosnix nepemenienwii BE178A

TIpeoGpasoBaTens (puc. 16) mpegnasHavyen
1A MHQOPMAUMOHHON CBASH O IOJOXKEHHIO
MeXAY MeXaHM3IMaMH CTaHKA U VCTPOMCT-

BOM YMCJIOBOTO IIPOrPAMMHOIO VIDaBJEHHs, a
TaKKe IJA CHCTeM AaBTOMATMMYECKOro YIIpaB-
JeHHUA B CTAHKaX. B uacTHOCTH, OH IpH-
MeHAETCA IJIA OTCYeTa IepeMelleHUH HC-
HOJIHHTEIBHBIX OPTraHOB CTaHKOB c¢ HIIV,
OCHAQIEeHHBIX CJAeJANIUMH NPUBOJAMIH.

[Ipeo6pazosarenr BE178A cocroumr us
MEXaHHYECKOH, ONTHYECKOH H 3JeKTPOHHOMH
yactell. Bajg 1 npeofpazoparensa (puc. -17) ¢
MOMOINBI> MY(THI CBS3uH C BHUHTOM IIPHMBO-
Ja IOAAYHM CTaHKa MM C BAJIOM APYIOoTo Me-
XaHuaMa. Bmecte ¢ Basom 1 Bpamaerca pact-
POBBI¥ Auck 5. CBeTOBOM NMOTOK OT CBETOHHO-
Ja 2 IIpOXOOWT 4epea JAUH3Y 3, DPACTPOBYIC
UHIWKATOPHYIO IUTacTUHY 4 u guck 5. Ho-
CJeJHUH BMeCTe C IIACTHHOU 4 o6pasyier ob-
TIODALMOHHCE PAacTPoBOe CompsiKeHme, Ha
MHIMKATODHON NJACTUHe PpACTPBI pACUoo-
JKeHBl B IBYX CEKTODAX, COABUHYTHIX OJUH OT-
HOCHTEIBHO JPYIOro Ha YeTEePTbh IIara pacT-
POB.

IBa doToanoaa, YCTaHOBIEGHHBIE BAJ KAXK-
HBIM U3 3TUX CEKTOPOE HHAMKATOPHOH IAac-
THHBl ¥ COUPATAEeMBIMHA C HHMH pPACTPAMH
AHCKA, BBIJANOT HecpOPMHDOBAHHBIE KBAGH-CH-
HYCOMIAIbHbIE CHIHAMLDBL: ocnonaof{ n cMe-
IHEeHHBINA,

B T0 3Ke Bpems CBETOBOH IIOTOK nocrynaeT
Ha ¢goTognonsl 8, KOTOpBIE ABAAIOTCA HCTOYHY-
KAMH KOMIIEHCAIIMOHHBLIX HANDAXKCHWH,  obec-
IeYUBAIOLINX KOMIECHCAUMI) HOCTOAHHBIX €OC-
TABAAKMINX HechOPMUPOBAHHEIX CHTH&AOB.
Poronuo] 7, HAXOAZANIMUCA B HEeHTDANAbHOM -
4acTH PACTPOBOTO AUCKA, BRINaEeT HeCHGDMHAPO-

"BaHHBIMA CHIHAJ Hadajla oTcdeTa (HVJIEBGH CHI-

Ham).

HecdhopMmuporaBHBIEe CHTHAJBEL TpeX HA3-
BAOHHBIX KAHQJOB ¥ KOMIEHCAIHOHHLIC HAMPS-
JKeHUA DOCTYHNAIOT Ha BXxoAbl GOPMHDPOBATENIeH,
KOTODBle TPEOoDPAlYIT CHHYCOMKAJILHOE HAI-
ps)KeHHe B INPAMOYroJbHble HMIyJbenl. Ile-
PHOAY CHHYCOMIANBHOTO CHUTHAJIA COOTBETCEBY-
€T OAUH MepPHOJ NPAMOYToJbHOTO CHUIHAJA.

3a oaus 00CpPOT BXOAHOTIO Baja IIpeobpa-
zoBatenar BE178A sBrimaer 250, 600, 1000,
1024, 1500, 2000 unum 2500 cursanos (ero
YHCJO PABHO KOJHYECTBY Z JeJIE€HUH Ha PacT-
poBOM aMCKe), a mpeobpasoBarenr BE17BA-1,
B KOTOPOM OTCYTCTBYeT KaBaJ CUTHaJa Hayaja
orcdera, Bhlfaer 100 cermamos. Maxcumans-
Hasg pabo4yasi YacToTA BpalljeHMA Baja npsobpa-
soBartesid (006,/MHMH) onpejeideTCcA IO 3aBHMCH-
MOCTH

Nmax = 60 F/z,
rie F — HawuboaeIIas 4acTOTa BHIXOAHBLIX CHTI-
HaJoB., I'll; 2 — KoOJIMUEeCTBO MepHOJOB BHEIXOX-
HBIX CHTHQJIOB (KOJHUYECTBO HeJleHUH Ha pacT-
poBoM JucKe). YacToTa n,,, He ACJKHA TIpe-
permaTs 10000 o6/ MuH.

2. IMTHIEILHLIE ¥ 3JIbI
2.1. HonmUOHHKH MOHHIeJLHBIX Y308

B MeTaLTope)KyIIHX CTAaHKAX B KadecTBe
omop MmIMUHJeNell IIPHMEHANT NOXMIUHHEHKU
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Puc. 9. KoHTakTHAaa My@Ta ¢ JBYMS KOHTAKTHBIMHA
KOJNBIIAMY ¥ BHEIIHUM NOBOJKOM
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Puc. 10. KoaTakTHaA MydTa ¢ OZHIM KOHTAKTHEIM KOJIBLIIOM M
MOBOAKOM Ha MArHHUTONPOBoZe (OCTajdbHoe mo pue. 9}



Puc. 11. KoaTakTHad MydTa ¢ 0OJHEM KOHTAKTHBEIM
KOJBIOM M BHEUIHHMM IOBOLKOM

Puc. 12. Topmo3Has MydTa
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Puc. 13. BeckoHTaKTHasg MydTa ¢ IGBOIKOM
HA MATHUTOMOPOROJE

i /__/ \ "

; —Exy “m” =53 $: H

: / —%/é \\ \
A Ei;,! f— 1 E a ‘ |

ikl H El :

: : ] e

R S \ i 7

; =) . }

Puc. 14. BeckoHTakTHas MydTa ¢ DOBOZKOM Ha
MArHHTONPOBOje 0e3 NOoJIINIHNEA
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Koanuecrrennsie XapaKTepHCTHKH NOAJIHHUITHHKOB

KavyeHusA ¢ d = 100 MM (cepus auameTpos 1)

Tabauna 15

Tun - Cxema Ry max» 06 /NHE AN, 1075, MM-06/ MHH
NONIINITHNKA KOMIIIEKTOBAHNA | cMa3BIBaHHE | MHHHMAJLHOE | cMa3bIBaHME | MMHUMAJILHOE
NTACTHYHLIM | CMOSHIBOHAE | MIACTWYHEIM| CMa3hIBAHHE
‘ MaTepuiaIOM Macnom Mnfepnanom MAaCJIOM
PagnanbHo-ynop- OnansapHEle 6300-8500 | 8500-14000 8,5 14,0
HBI¥ MAapPUKOTON- Adynnexc rangem 57060-8200 7700-12600 8,2 12,6
HIHITHUK Hynaexc 0 47006800 7100-11200 6,8 11,2
Tpuniaekc Tanaem—0| 3800—-6000 5100-9800 6,0 9,8
Y nopHO-pagRanbHbLH
IBYXPASHBIA mIapy- - 3800—-4300 5000 4,3 5,0
KONOAUINIIHHK
(B = 60°)
PamguoasHeIi gByX-

PALMEIN POAMKO- - 5800 6000-6300 5,8 6,3
NOMLHIHUK .
Konnyecknit ~ 2000 3000-3200 2,0 3,2

POJHKONORUINITHAK
Oco6o6mCTPOXOA- o
HBIH CHeUNaJbRbIi - ~ Ho 10000 - 10,0
KOHMYeCcKHMH pOoJIH-
KODOIIUIHUK

CpepxckopocTHON .

PAgHOIBHO-YIOP- - ~ Ho 18000™ - 18,0

HHIH DIAPHKONON-

HIMIEHHE

le'! OOMIBHOM CMa3bIBAHHYU OXNNRKJEHHBIM MACJAOM H YHOpPaBJ/JIeHHV NPeABAPHTENBHBIM HATA--

TOoM.

_ Takaa 4yacToTa BpamieHMs JOCTUraeTcA .OITOANPA HWSMEHEeHMIO KOHCTPYKUMHM MOAIIMIHIKA,
ORHOKO NPH 3TOM erc Hecyulad CIOCOOHOCTL CHMIKAETCs NOYTH B 2 pasa. AJILTepHaTHBHAS KOHCTPYK-
OHA — TOMJIIHNHAKH ¢ KePOMHYECKUMH MIAPUKAMH — MMEET O4YeHb BBICOKYIO CTOMMOCTS.

Tabnuna 16

ObsacTn npuMeHeHUS NOIIRIIHUKOB KaYeHUsA

Bwuael crankos
Y WIMHHEIeIeH

Tpeéyemmﬁ napaMeTp
0-1075, Mm-06/Mun

PexkoMenagyeMmslie OIA OPHMEHEHHS BHIb NOAUIMIHHUKOE
Ka4eHnA (IrepefHiyie oNOPhH! IINHUHAEILHEBIX V3JIOB)

Hble, ¢QpesepHbIe M
MHOI'OIIeJIeBble
craEkn ¢ YIIVY;
BHYTPHIULTU(POBAIb-
Hble TOJIOBKH

1 2 3
CTaHKM € pYyYHBIM Ho 2,5 " PaguanrHbele LBYXPaspAAHBIE POJUKONOAUIMIHHKH
VIpABICHHEM; Tpa- ICOBMECTHO C YNOPHO-PANVANBHEIMH INOPHUKOIOAIIMIHR
[ABOHOHHbIE 2BTOMA- KOMH; KOHMYSCKHEe PpONMKONOZMIMIHMKH, DPagNalbLHOA
THMUeCKMe — JVIHWH; NOopHBIe MAPHKONOAIINIHUKY OOUHapHEIE, IIPH CXEeMax
HeOBICTPOXOOHEIE MILUIEKTOBAHHA NYIJAEKC M TPHIAEKC CO CPeAHMM. I
crauky ¢ YIIY ITSMENbIM TIPeIBADHTEIbHBIM HATArOM, CMa3biBaHye, Id
[IPEeHMVILECTBY, I TACTHYHLIM MATePUaJIOM : '
CpensecKOpoCTHBIE 2,54 PapuansHeie IByXPaspafiHble DPOJMKONGALIATIHHMKH
ToKapHble, d¢pesep COBMECTHO C YIODHO-PAAMAIBHBIMKA IIaPHKONOAI MITHH|
IHble, HIIMpOBANLA KaMy, CMa3biBaHMe MACADM MM MUHMMANbHOE; Pakn-
Hble ¥ APYFHE CTaH- ANKHO-YHOPHBIE MAPUKONOAIIUIHUKYE HPH CXeMe KOMI
K1 MIEKTOBAHHUA AYOREKC  H TPHIJEKC, CMO3LIBaHMe  ILIacH
_ ITHYHBIM MATEPHATIOM ' :
CKUpOCTHBIE TOKap- 4-8 Paguansro-ynopHeie IDapHXONOSIIUIHKEKY OPH CXe

e KOMHJEKTORAEMNA JYHJeKc M TPHNOJEKC, CMa3bIBAHNE
JACTHYHDBIM MaTepPHAJOM; IPH MOKCHMAOJBHOM YacToTe
pamesns — MHHHUMAaNbHOE CMA3bIBAHHE MACJIOM




Hpononxenne Tabx1. 16

L 1 2 3

DeoHOOBICTPOXON- 6-12 CrmeunanpHble  0cOGOBBLICTPOXOAHBIC  POJHAILHOA

JHBe CTAHKH QA 006- VHopiple WAPHKOIOAIINTHUKY (OQUHAapHbIe U NPH CXe

pPaGOTKH 3aroTOBOH Me KOMIIJIEKTOBAHUA ZYNAEKC);, MHHUMANLHOE CMA3LIBA

U3 [(BeTHBIX MeTal- HHe MACJI0M, HUDKYJAHHOHHOE CMA3BLIBAHHUE C OXJIaKAe-

VIOB H CILIABOB, o HueM macna; npu 11 = 7,2.107° wmm-06/MuB gomycrumo

TAK)KEe KOMIIO3HIIH- CMAa3bIBAHHE IUIACTHYHbLIM MATEDHAJIOM o

OHHBIX MATEPHAJIOB

OcoboMOIlIIHEIE H 6-10 CnennianbHbie  KOHWYECKHE POJIMKOMOIUIHNHMUKM

0CcOoBO0BICTPOXO AHBIE IUPKYAALHOHHOE CMASHIBAHME C OXJIAKASHHEM MACJa

BEICOKOII POU3BOLNITS

MbHBIE CTAHKHU AAA

0OpaboTKH  3aroTe-

BOK H3 YEpPHBIX Me-

TAINOB . .

DpesepHble  SJIEKT- i2-18 CrmeunaibHbie  0CODODBICTPOXOAHBIE  PaANATIRHO

POLITHHAENU VIIOPHBIE INAPHKONOJIIMIIHHKY (B T. 4. U C KepaMHyecH
KNM# IIAaPUKAMH); WHXEKHAOHHOe cMa3hIBaHHE C OTCaA
CBIBAHHEM H OXJaKIeHHEM Macaa -

Pa3HBIX THUICB: KaYeHHUA, M'BIPOLUHAMHYECKHe,
rasoAMHAMHYECKHEe, MMAPOCTATHYECKHE, Ira30cTa-
THYecKHe, AKTHBHBIe MAFHUTHBIe. Mamemenue
KAYECTBEHHBLIX ¥ KOJWYECTBEHHBIX XapaKTe-
PHCTUK MOJIIMIBHMKOB B IIHPOKUX [peferax
[4) npeponpeneaser o61aCcTH UX MPUMEHeHMA.

MakcuMaapHas JoOycTHMAd 4acToTa Bpa-
HWIeHHA MOSUINIHUKY KOUYEHHA N, nax M Hapa-
MeTp OBICTPOXOJHOCTH INNHAHAEJBLHOrO" Vaja
II = dng,10° (smecy d - guaMeTp melku
INNUuHgeNsd B lepeJHed omope, MM; R, — MiK-
CUManbHaA dYacTOTa BpallleHUs IOAWEXend) 3a-
BHCAT He TOJBKO OT THIA HONINMAUHMAKOB UM CXe-
MBI KOMILT®KTOBAHHSA OMOPHI (B caydae IMpH-
MeHEHHUA PAAUATBHO-YNOPHBIX {IOXMINIIHUKOR],
HO M- QT VCJIOBUH CMOSBIBAHHS MOAINMITHHKOE.
Ckasangoe winocTpupyerca raba. 195.

Pexomenganuu 10 TPUMEHEHUIO IOIIIHN-
HUKOB KAYeHHS B HINMHAEABHBIX Y3JIaX DA3JTHY-
HBIX CTAHKOB VKa3aHbl B Tabua. 16.

2.2. KoMMoHOBKY IBTIHMIACALHEIX Y3J0B

B CTAHKOCTPOEHHMH HaWFEeHbI KOMIIOHOBOY-
Hble PeHIeHUA MINHAEABHBIX Y3J0B, YROBJIETBO-
pAoHIVe TPeBOBAHUAM K YPOBHIO HX OBICTPOXOA-
HocTH. B TokapHBIX cTaHKa¥ Haubosee paci-
POCTpaHEeHHl IUTNMHEAeIbHBIe y3ael (tabx. 17),
BHITTOJIHEHHBIE No cxemam 7 # 10, ¢ mepezHed
oTlopoil, CKOMNOHOBARHOR MO CXeMe TDHILIEKC
3 paaBANbHO-YOOPHBIX nommunuaukor [29]. Ha
BTOPpOM MecTe [0 = TPUMEHAEMOCTH  ONOp
HaxoasTea cxeMsl 4, 5 U 6 ¢ NBYXPASHEIM DONH-
KOBBIM NOJIIHIIHMKOM B HepelHed ornope, Oxa-
roJapA KOTOpPOMY  HOBBINAeTCA  JKeCTKOCTh
IINRHIEALHOTO Y3Ja, HO CHIEAerca OhICTDOXOA-
HOCTE.

B MHoronmesdesnlx CTaHKax Hambodee HacTo
OPHMeNFIOTCA INNURAENbBHBIE V3B, BLIIOJTHEH-
Hhie cornacue cxeme 12 (Ta@n. 18), korma B me-
pexBeil M 3ajHed ONGPax PAZMANLHO-VOOPHBIE
HOSMIMIHMKY VCTAHOBJIEHBI 110 CXeMe TaHIeM .
Hocrarogdso uaeTo B MeDepreit onope INHAMHICA

‘cromopel 2 W

MHOI'OLI€A€eBBIX CTAHKOB YCTaHABJAHMBAETCH NBYVX-
PATHBIA POJFMKOBHIH MOSITUTTHUK.

2.3. KOHCTDYKTHEHBIC DJICMEHTHI HIFNHH-
AeJLHBIX Y3JOB

Yempolicmea das pezynuposanus ned-
wunkuxod. B stux ycrpolicTBax peryimpoBoY-
Hble TaBK{d AOJDKHBI HLJEKHO (GHKCHPOBATLOSA
mocine JOCTH/KeRHMA TpebyeMoro HATAYa B TIOH-
MIUTHIKAX, T.e. B JIOOOM YIAOBOM HOJOFKEHHI
iy yepes Kaxgele 20-30°. ¥Ycrpo#erse, msond-
paskeHHoe Ha ppc. 19, a, mosponsgeT TOHKoe pe-
ryJppoBaHWe HATATA B HOZIUMNHMKAX, HAXOHA-
muxca Ha wWnuHAede 8 cuaema. [lBmkenwme um
nepegaeTcs 4epes TOYHO M3TOTOBJIEHHYIO BTYJIRY
1 npu BpameHnn rawikn 7. Ilocne gocriprkenus
TPedbyeMoro HATAra Tafiky CTOHOPST ¢ HOMOIUBK)
BUHTa 4, KOTODHIH depes VIPVIYIC IJIACTHHY 3
IPH/KMMAET K INNUHIENK WINOHKY 2, MOMEelleH-
HVI0O B [a3 peryianpoBoYHOM raikm. J[las mpe-
JOTBPAIJeHNA OTBURYMBAHMS BHHTA 4 YCTAaHOB-
Jensl mMaibBl O, 3aKpeneHBELie BHHTAMU 6.

B peryniupoBournoii radike 3 ycrpoiicTsa,
n3obpasxessoro Ha puc. 19, 6, umeercs 18 pa-
OMaJIBHBIX NA30B, a B IONHMHAenRe 4 — ABa pa-
IMaNbHBIE OTBEPCTHA, B KOTOPble BCTABJIEHBI
apyxuesl 1. B  Hauame
PeryJIMpoBKM CTOLOP, BXOAAINMN B OAMH HS
Na3oB TaHKH c HOMOINBIO OTBEPTKHU
noBpopauMBaloT Ha 90°, yroObl OH IPU HAAKYHN
CKoca He HPeNATCTBoBaJ ee BpaujeHuw. Ilo
OKOHYMAHHN I[Ipomlecca peryJIWPOBAHUA HATATA
oOOMH M3 0a3oB B rafke CcOBMEIIAIOT ¢
SAMMKAHIIHM - CTOIOPOM. 34aTeM ero  [IOBOpPaYH-
pajor Ha 90°, ¥ OH ToA HEHCTEHASM IIPVKHHBI
BXOOUT B 3TOT nas. Brarogaps ToMy, YTO OJHUH
CTONOP CMeIIeH OTHOCHTEJNBHO AHOMETDATL-
HOHU IIJIOCKOCTH, B KOTOPOH DacNOJIOKEB ZPYTO#H,
VYroJ HOBGPOTa PEeryjiHPOBOYHOHN railkH KpaTed
HOJOBMHE IIara [A30B B Hell, M AOCTHTaeMbIH
HaTAT 6GoJlee TOYWHO  NpHOIHIKaeTcA K pacder-
HOMY .



Cxemel HIMTHHIESTBHBIX Y3JIOB TOKADHBIX CTAHKOB
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‘Tabauna 17

Homep
CXeMblI

Cxema mnurgens

dnmux_ : 10‘5 ’
MM-06/MUH

%y

O

a 3,6
° 2
) - %_b' - s 9s
->
O o0 O =
5 e » P 3,6; 4

15.3ak. 5081



30

TIponomxenwe ra6n. 17

.| QD =)=
,_D
== app
' >
: = [ekolee] 7
- >
; = app
- >
10 [OR®) gpp 3.5-7,2 I
~ ;
11 UO D D D : 3.5
—>
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Hpogosmxenne Tabn. 17

12 O D G D 3,6; 4,2

adad 0N ®)

13 L ' ) . ) 4 ' :£> 4,8-5,6 -

Tabauna 18
CxeMypl NIMTMHACABHBIX Y3JOB CBEPIMILHO-(PesePHO-PACTOYHBIX
CTAHKOB
HOMep . ‘ dnmax -107 ?7
CXENBI Cxema mnuspens

MM 00/ MUH

RN N :
| N7

1o

© /O/ . | 3,4

16. 3ax. 5081



Iipoaoskenne Tabn. 18

Homep. CxeMa IINAHAERSA dnmw: .,10“‘3’
CcCXeMbpbl! MM-00;/ MHH
3 e , : 3,3; 8,6
5 MM O 86
i e
4 33 QU OO 3,5:8,7
/ /
s i
. 3 f 7 113 3,2; 8,6; 4
6 o aprp 5,5
et
13 ap
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IIpononxernue Tabn. 15

v dnmax '10_5 s

Homep Cxema minvHpaens
CXeMBbl | MM'-O6/MHH
8 o O Q D D U _
N ele) ool ol e) 3
—>
10 O O U DD . 4,5
—D
11 - A ODD > 2,8; 4; 4.2
12 G O D U » {> 3,8-6
a OO |
13 | ' D 84,5
_ |

i7. 3ak. 508]
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Ycmpeticmsa dna nodeoda cmaiownozo
mamepucsia. OTBepPCTHA LJIA MOLBOAA CMA30Y-
HOTO MaTeDHAJIa K DONIUHIHHMKAM KadeHHUSA
CBEPNAT B KOPNyce IIMHHAeIBHOH 0abku u B
UDHICTAIOUIUX K HUM JeTaIgX. '

TexsHoNOrUYeCKe OTBEPCTHSA 3ArJAYIDAKOT
npobkamm 2, 4 m apyrumu (puc. 20). Ilnac-
THUYHBIIA CMA30YHEIH MaTEPUAJT BROAST B ONOPY
yepes npecc-MacjeBKH 1 u 3.

Ynaromuenua wnundensnswx yanoe. Tun
YILIOTHEHHMH OMOp KAUEeHHH HIIMTHUHIEJILHOTO Y3-
sna (puc. 21) MoxkHO BHIOpPaTE mo Taba. 19 {28]
B 32BUCHMOCTH OT €ro pacHojO’KeHWA, MeToAa
CMA3BIEAHUA MOAMIMIIBMKOB, [IapaMeTpa OBICT-
-POXOZHOCTH MINUHIENA ANy, (3Aeck d — gUa-
MeTp mepefiHeil IeHKH ITMEHARAS, MM; Ny, —
MaKCHMaJbHAd  HacToT2 .= ero  BpalleHnd,
06/MHH); MEecTa - PACNOJIO)KeHWs ILHBOIAA U
apyrux uapamerpoB. B Tabxn. 19 ucnoassosa-
HEI obo3HAYeHNA: A — NepefHHH KoHel MINNH-
neasi obpauien BBepx, b — dOepenuuit KoHel
IUTUHIeNsA oOpalleH BHUS3; | — BHemrHAs cpela
sarpsisHeda Mmajgo (cTpysxkKa caumsraa, COX
orcyTeTByer); Il — BHeImHAA cpefa 3arpA3BeHa
cpeaHe (HaJH4YMe JIIOOOUM CTPYXKKH M Kanelb
COM); Ol —~ pHemHEAA cpeia 3arpA3HEeHa CHIIb-
HO (HaJIWYHMe JKO00H CTPYXRKH, 20pasuBa H
foasinoro xoaumyectsa COMK).

PagupaaeHBI# A, M aKCHAIBHLIH 3030pL!
(B MKM) B DECKOHTOKTHEIX (.uat‘)npn'n'ruux) yn-
JIOTHEHHAX pexomeHayetca [28] ompegensaTy B
3aBACHMOCTH OT JuaMeTpa ¢, JTaGHPHHTHOH
mean: A, = (1,5 + 0,5)d, A1A CTAHKOB KIACCOB
rvrouecty H u I1; A, = (1 + 0,5)d, nus cTaHKoOE
raaccoe toudocer#t B, A u C; h, = (10 = 5)d,.
Ons 1a6HPHHTHO-OUCKOBOrO yIUToTHeHHA 02
(em. pwe. 21) h, = (b = 1,5)d,, h, = d,
1.54d,.

2.4. Tipumeps IINUHILTLHLIX V3JIOB

ITepednas onopa u KoWey wnundena
MHOZOULNEEO20 = (Dpe3epro-c8ePAUABRE-PAC-
moinozo cmanka (puc. 22). PangnansHaa mar-
PY3Ka BOCIPMHUMAETCA IBYXPALHBLIM POJHMKO-
BbIM MMONUWIHIHUKOM 6 ¢ KOPOTKMMH UHIUHI-
PUYECKHUMH POJHMKAMHA, 4 oceBad — YHODPHO-pa-
OHANBHBEIM CABOCHHPIM IUAPHKOBBINM HOJIIMII-
HHKOM 5 ¢ yriom Kourakra 60°. Harar B po-
JHUKOBOM MNONIDMNHHKe 6 peryiaupyercA rai-
KOHl 3 mocse cHATHR HEBGOJBINOTO CJIOA METal-
na (HImpoBaHUeM) ¢ TOpHa KOJIbIa 7, cocTos-
erc U3 JBYX NOJYKOJIeLd, CTAHRYTRIX HPYXHUH-
HeM KoaeuoM 8. Ilma cromopeHus railkn 3
cayxaT rasixa 1 m.guata 2. Tafika 3 gedcTry-
eT Hf KOMIJIEKT IOJIIMOHUKOB 4Yepe3 A0CTa-
ToOYHO QAMHHYI BTYIKY 4, TCPUB! KOTOpPOH H3-
FOTOBIEHDL] C MAJRIM OTKJOHEHNEM OT HeDNeH-
IUKYAAPHOCTH K ee OcH. BTyJKa HacaxeHa Ha
HUTMEAPHYecKY0 MelKy MINUHIeTd ¢ MaJAbIM
sagopom. Ilpm saBURYMBAHUM TaMKM 3 TOYHAA
BTYVJIK2 4 OKA3HIBAET HA NOAWMIHHMK 5 HpH-
HUIHANTeABHO OFWHAKOBOE IABJIEGHHWE BO BCeX
TouKax KOHTAKTA. DJiarogapsg 3TOMY IIITHH-
ek MpegoXpaHAeTca OT usruba, KOTOPBIR MOr

6B DOABNTLCA B IIpollecce peryJIHpOBaHUS Ha-
TATA MORMIHITHHKA [PH OTCYTCTBUM BTYJIKH 4.

Hcrnonbsaopana cHCTeMa 0OHMABHOIO CMA3bI-
BAHNA XUAKUM MaTepdaioM. U3 BagHHE A ue-
pe3 oTBepcTUsA B Maciao nomajaer B IMOKIIMII-
auku. [lo kanany ¥ narpesmieeca macio ciau-
BaeTCA W3 ONOPBI, OMarojaps 4YeMy OHa mpe-
JoXpaHseTcs oT Ieperpera.

Iilenesce ynaoTHenne E - obecmeumsaer
repMeTHYHOCTE onopbl. Macasinasa maenxa, ne-
peMemalomascA BAOJbL IIOUHAENA, cOpacelBa-
eTcsl KpOMKaMM KaHABOK B, HAXORAIIMUXCH B
koabueBol kamepe [I. OT nporrKHOBeHHNA cMa-
304HO-OXJaKAAI0MeH >KHUAKOCTH onopa zauin-
mweHa ureneBsIM yiiorHerueM . Tlonasmias B
VIJIOTHEHHe MXUAKOCTb CJMBAeTCA 4Yepes [Ika
CcoefUHEHHEbIe C HUM OTBEPCTHH.

" IHnunodenwvnwuili  Yy3en  MHOZOYEREE020
Ppeszepro-ceepLUNLHO-PACMOYHOZ0 CMAHKA
(puc. 23). Tlepeanasn onopa IUNUHEAEIA COCTOUT
U3 TpeX. PAJUAJBHO-YIIODHBIX MNONIMHIIHHKOR,
YCTAHOBJEHHBIX Mo cxeMe TaHgem — 0. Kpyra-
Uil MOMEHT MHCTPYMEHTQJIbLHOH OmpaBKe Ile-
penaerca TopueBod mmoRKol 3. Ilpumermensr
MHUHHEMOIBHOE  CMA3RIBAHME  NOAIIMIOHUKOER
JKMIKMM MaTeDHAJIOM M 3alfUTa HX C IIOMO-
IObI0 KOHTAKTHBIX .TOPOEBBIX YILIOTHeHH# 1
u 2.

Ins aBTOMATHMIMpPORAHHOIO 3aJKHMA B HH-
CTPYMEHTAJBHYIO OIIPABKY C KOHHYECKHMM XBO-
CTOBHKOM BBHMHUYeHa JAeTaab 5 ¢ rpuboobpas-
HBIM 3JeMeHTOM. 3aKBMM ONpPABKM IIPOM3BO-
ANTCA MAKEeTOM TAPENLUYATHIX MPYRKHUH O, HOJ
OeHCTEMEM KOTODBIX IiepeMellaeTcss BUPABO
mrork 7. Ilpm sToM cyxapy 4 3aXBaTHIBRICT
rpuboo6pasusIil 3NeMeHT H 3aTATHBAIOT KOHH-
YeCKU#l XBOCTOEMK ONPABKHM B KOHYCHOE TIHEG-
10, cO3JaBas HeoBGXOoJMMOe YCUIHE ero Iady-
Ma. L

lnsa ocBoboxxgeHNs OOPABKU CHYXKUT TAl-
POUMIMHAD (H& DHCYHKe He MOKa3aH), DM
ABMDKEHHY UITOKA 7 BJIEBO COKHMAKIIUI Haker
TapenapyaTelx Npyxul 6. Ilpw sarom saxgaTable
3JleMeHTRI cyxapeH 4, cMelllafich BJIEB(O, IOMNa-
JalT B IIOJOCTR A, MX BHICTYOB! BCTYOAXT B
KOHTQKT ¢ KOJBIEBbIM sleMeHTOM B BTyakwu.
Baaropgaps aToMy cyxapH UOBOPAYMBAKTCH H
OCBUBOKAAIOT HHCTPYMEHTAIbHEYIO OTPABKY.

IMinundenrvshuii. Y3en  MHOZOUELNEB020
CEEPRUNBHO-DPeIEPHRO-PACTMOULHOZO CMAKKG.
(puc. 24). Ilepegnsa omopa N0 KOMIOHOBKE
HNOANIMIIHMUKOE aHAJOTMYHA H3006pasKeHHOH Ha
puc. 22. IloQWUNMNEMKY CMA3BIBAOTCH ILIACTHY-
HBIM MaTepualoM, BBOIUMBIM dYepe3 MaclieH-
Ky 1. [Insa obrerdyenua crema JBYyXPAAHOTO po-
JMKOBOTO MOZNIMIHHKAY, WMEUIers KOHHYeC-
Koe BHYTpeHHee OTBEPCTHe, € HOMOIIBIC IpL-
cnocobeHNsA, BBMHYEHROIO BMECTO HPOOGKHU, B

‘KaHajJe A co3gaeTca IIOBBRIUICHHOE HTaBJIeHHe

Macia.

OcobeBrocTh WINUHAEIBHOTO Y312 COCTOMT
B TOM; 4YTO IlepedHAd oOHmOpa OXJWKIaeTCHA
SKHIOKOCTHIO, TOABOAUMON 4epe: TPYyOKyYy 2,
OpOXOAAINel o BHHTOBONM KaHaBke B m oTso-
aumon uepe: Tpybokry 3. Buaaromaps oxnaskne-
HHMIO [OOBRIIIaeTcs 6BICTPOXOZHOCTh ONODPBI M
TOYHOCTb CTZHKA.



Hinundenvnan 6babxa sepmuranvro-
20 mokapnozo noayaémomama c¢ HIIV
{puc. 25). Ilpmsoa IUNMHHAENS 3TOTO CTAHKA
OCYILeCTBAAETCH OT ABUTATENA IOCTOAHHOTOC
Toka. JIByXCTyneHYATHIH DEIyKTOp, COCTOA-
muE ¥ 3ybuaToro 6a0ka cGOpHOU KOHCTPYK-
UMM, Haxogdlleroca Ha HINHIleROM Baidy 18, m
2ydUuaThIX KoJec 5 M 11, 3aKpenseHHBIX Ha
mnuHgene 18, ofecneuusaeT ABA AManazoHa
PeryJHpPOBAHMA YaCTOTHI - BPAINEHHUA IINHHIEe-
adA. ,

B wmmxpeil omope mMINMUHAEAA YCTAHOBJIEH
OBYXPAAHKIH = PONMKOBBIM KOHHYECKHH IMOX-
IMHOHUK 1 ¢ KOPOTKUMM NUJIWHIPUYECKHUMH
POIMKAMH, HMEIONMHA JOCTATOYHEIE JJIS 3TOTO
CTaHKA OBICTPOXOZHOCTH, -HATPY30YHYIO CIIO-
COOHOCTD H KECTKOCTh. PaauaTbHHEIA HATAT B
OOAIIUNHUKe peryaupyercsa raixamu 21 m 7,
ANS CTONOPEHHUS KOTOPBIX CIYMKAT COOTBETCT-
BeHHO BUHT 19 u moxmpyXuHHEIHN dukrcatop B.
Onxa npenoTBpalieHNs BBITEKOHUS SKUEKOTO
Macia yepes HUXRXHIO ONODYy MNMHAENA NpH-
MeREeHVI CTaKaH 2 U ujeNeBoe yuJoTHeHHe E.

BepxHAA oDopa. IINTHHJZENSA COCTOBT H3
OBYXPAXHOTO POJMKOBoro nogmpnuEuka 16 c
KOPOTKMMM OUJIMHADHYECKHMMH  DOJUKAMH,
BOCHPHUEMMAIOINETO DPARMAJIEHYIO HATPY3Ky, K
VHOPHO-PAKAANLHOYO IUAPHEOBOrO IO MITHH-
Ka 17, BOCHPMHHMAIOMIEr0 OCEBYK HATDY3KY.
PagnansHeIA HATAT B HOSUIMITHUKE DEeTryJIUpY-
evcs rofiko#t 8, ANA cTONOPEeHndA KOTOpO#l cay-
HHUT HORNPYXRHHHBIA durcatop 9. Cmasbia-
HHe OIOPHI OCYUIeCTBAAETCH JKHIKUM MACJOM
¢ HOMOIILIO HUPKVIAHMORHOH cucremsl. Yepes
TpvOKY 10 m KaHaax A Macko IORBOJUTCA K
BepXHeMY TOPHY POJIHMKOBOTO NMOAIIKXHEMKA 16,
COMOTEKOM HPOXONUT 4depes 004 MONIHUIHUKA
OMOPHl W CAMBRETCA B KOPNYC IMAWHAETbHOH
Babxu. Onopa 3aLIHUIEH OT 3ATPAIHEHHUH 3UT-
3aroo6pasHBIM NaOUDHHTHEIM ymuoTHeHweM [,
i OT IPOHUKHOBEHMA CMAZOUHO-OXJIANKIMOIei
SKHAKOCTH — DPe3MHOBBIM koabmom 15.° Macao,
nonagmiee B JAOUPHHTHOE VILTOTHeHME, II0 Ka-
Hany J cauMpaercs B KOPHNyC IIHHHAEILHONR
GabxH. ' '

O6pabaThiBaeMad Ha CTaHKe 3aroTOBKa 3a-
JKHMaeTcs B NATPOHE, KOTOpbill GasupyeTcs Ho
KOHMYeCKOH ITOBRepPXHOCTH B # Topny. WINMHHAE-

Jd, 3aXpeniadgeTcAd BUHTAMH, BXOAAINIUMY B

pesnboBrle oTBepcTHs B. MoMeHT Ha HaTpoH
nepegaercAd IWIMHIPWYeECKOH wminoHkod 14.
Tlatpor mpuBomuTcsa B AeliCTBHE THADABIMYEC-
KM IHIHELPOM (Ha PHCYHKe He TOKA3aH) ye-
pes mrok 20. K mmnuRzenrs npuxpensieHsl
uxacTuHbl 12, npesHasHAYeHHBIe IAA cOpoca
crpyskku. C momompio 3yfBuarero koxeca 98
MIMHAENb CBA3RH ¢ M3MEPHTEALHBIM IIpeobpa-
30BaTelNeM pe3bOoHApedaHud 4.

Hinundenvnviil ysen @peseprol Gabdxu
azpezamnozo cmarxa (puc. 26). XBocToBmK
Topueroil (peas] Oa3UpYeTCH B KOHWIECKOM
OTBEpCTHY IMTUHAeAs. Ppesa KpenuTcs BHH-
TOM, BXOAAUIMM B oTBepcTe B. Momenr Ha
dpeay nepegaerca ABYMA TOPHEBBIMH NIFOHKA-
MY 1, TPUBUHYEHHBIMH K IITHHIERIO.

Ilepenssgsa onopa IINMHAENAA COCTOHT H3
ABYXDAZHOrO POJNUKONOAUIMIIEKMKS 4 ¢ KOpOT-
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KMMH OHJIMHIPHYECKHMMH DOJHKAMY, BOCIIPH-
HUMAQIOIIET0 pAANANBHYIO BarpysKy, M [ABYX
YHODHBIX UIAPWKOMOAINMITHUKOR 5, BOCIIPUHM-
MAIOIIHX OCEeRYI0 HArpyaky. PaamasipHbBIN 3a-
30p B ABYXPAJHOM POJIHMKOMOJALIMIIHUKE peEry-
JUDPYIOT C BOMOINBIO TallKM 8 nmociae moanrau-
hOBKH KOMIIEHCATOPHOTO. KOJIbILa 2, COCTOAMIe-
ro M2 JRYX HoOJyKoJel (4Jd yAoOcTBa cbeMa
ero), CTAHYTBIX NPYXHEHLBIM Koabluom. Ilpen-
BAPHTEABHBIA HATAT B YOOPHBIX HIAPMKOBLIX
NOJINHIHUKAX = obecneunBaeTcs  Hiaarogaps
KOMIIeHCATOPHOMY KOAbLY 3. Il1a mosmlmenns
cTaOMNIBLHOCTH HATATA, COXPaHeHHMA ero y obo-
UX NOJIINIHMKOB NOpH GONbIIAX HATDY3KaX,
VMeHbIIeHMs BePOATHOCTH NOBPEXKIEHMA HOpO-
JKEeK KAYeHUs B Pe3yabTaTe HEeHTPOGEIKHOTO. U
rRApPOCKONUYecKoro 3 ¢heKToB . TPMMEeHEHBI
mpysRuHbl 7. JIocTyn K peryJiHPOBOYHEBIM Tai-
KaM 06ecIlesIHBAeTCA OTBEPCTHEM, KOTOPOE 3aK-
puIBaeTcd Npobkoi 9. 3aJHIOK.ONOPY LWINNHeE-
1A o6pasyoT ABa PafUATLHO-VIODHBIX MidpH-
KOBBIX OOAIIHNMHHUKa 12. }KeCTKHf'JI'HaTJ_{I" ‘B
HHX ofecreuMBaeTcsa ABYMA KOJbIAMH, U3 KO-
TepbIX KoJbL0 10 HecKOoJERKO IJIVHEe IO ¢pag-
HeHMIO ¢ KoJblom 11.

Onops! CMAZBIBAKOT MNAACTHYHBIM - CMa30H-
HbIM MaTepuanom. IIpu cBopke IIMUHIEIBHOTO
yaJla ero 3aKJaLBIBAIOT B onopsl. Tlepuomiruec-
KU CMa304HBIf MATepHall BBOJAT Uepes OTRepG-
THHA, 30KpbIBaeMble npobramu 6.

TepmernynocTs NepedHell ONODPLI CO3AReT-
cA AaOUPUHTHBIM VHAJIOTHEHEUEeM B. ¢ nieneBrlM
VIJIOTHEHHEM C IIPOTHBOLOJIOMKHON CTODOHSI,
FepMeTHYHOCTE 3aJAHEH OIOPH ObecHeuHBaeTCH
e IeBLIM YIIJIOTHEHHEM T ¥ KOHTAKTHBIM vn-
JOTHEHVEeM ¢ - IPOTHBOUOJOMKHOM CTOPOHKL
(3meck Myuie Ge10 Obl YCTAHOBUTH PE3HHOBVIO
APMHPOBAHHEYIO MAHXKETY).

OT NMpOHHKHOBEHMSA CMAS0YHO-OXJIAKIOK-
mefi JKEIKOCTH ONOPY INPeJOXPAHAKT HIeJeEoe
VIJOTHEHHE A B PACHOJAOKEeHHOe IIPaBee Peisl-
HOBOE KOJBLO. )

HInundenvrnwil ysen ¢ zudpodunamnuiec-
xurmu onopamu (puc. 27). Yersipe cermesTa 3
VCTOAHOBJIEHB Ha chepUYEeCKHX OIOPaX, BRIIIOJ-
HEeHHBbIX B BUAle 3aKaJeHHEIX BHHTOB 1 ¢ Mel-
kol peswsboil. llepememenuaMy BHHTOB pery-
NHEPYIOT DAOHAIBHEIH 30300 B OIIOPE H IOJOME-
BHe ocH WNuAena 4. [I1A NOBLILIEHUSA JKeCt-
KOCTH 3a30DhI B Pe3bOOBBIX COeJMHEHUAX Bhl-
6uparoTr raiikamy 2. C uelblo yMEHbIIEHUS H3-
HAUIMBAKIL B MOMEHTHl HYyCKA H TOPMOKEHHA
IIHHAENS CeTMeHTEl BBIIIOTHEHBLI DHMETANIH-
YEeCKUMI: HA CTAJBLHYIO OCHORY HaHeCeH CJIoH
aHTUQPHKIMOBHOTO MaTepuana. [lepmerny-
HOCTh y3Ju obecleqMBaeTCH KOHTAKTHBIMHE VII-
JOTHEHUSMH. . '

. Hpunéeavnasil = y3en SRYMPUULAUPH-

sanvhozo cmanka. QInungens npusopuTes Bo
BpaljeHNe NJIOCKHM peMHeM d4epesd IUKUER 5.
Tlepegnsaa ¥  3aAHASA OHOPBI  HIDHHAENA
(puc. 28 u 29 COOTBEeTCTBEHRHO) OJMHLKOBHI.
Kascaasa cocTouT B3 ueTsIPEX PaRHAABHO-YIIOD-
HBIX BBICOKOCKOPOCTHBIX HIaDUKOBONUIMIIHH-
roB. Takas KoHeTpykHHA onop obecreduwBaeT
BeODXOTUMYIO XKECTKOCTh IINUHAeILHOrO y3Ja.
HecTRui npeABapHTeALHBIN HATAT B HOALIHM-



42

HMKaxX CO3[aeTcA MPOCTaHOBOYHbLIMU KOJibLa-
MW, LUMPUHA KOTOPbIX MeXAy Hapy>XHbIMU U
BHYTPEHHUMW KO/ibLLAMW MOAWMUMNHUKOB pas-
NV4Ha, 1 rnuab3oin 3.

KomnnekT NOAWMWNHUKOB MepegHer ono-
pbl 3aXaT wmex gy KOPMYyCOM LUMUHAEbHOMN
6abkn M KpbILWKOW, MApM 3TOM OceBas Cwna,
JelicTBylWas Ha WNMHAENb, BOCAPUHUMAETCS
KopriycoMm. bBbnarogapsa TapenbyaTbiM MPYXXU-
Ham 6, 3agHAs onopa caenaHa MnaBaloLLen,
4YTO fAaeT BO3MOXHOCTb LINWHAENIO CBO60AHO
YANVMHATLCA NPU HarpesaHUU B npoLiecce pabo-
Tbl CTaHKa (B NPOTUBHOM Cc/lydae LIMUHAOESb
[O/DKeH 6b1n 6bl M3rnbdatbes)!

CmasbiBaHMe onop LUNUHAENS BO3MOXKHO
ABymMA criocobamn. B nNepBoM UCMNOMb3YeTCA
XNOKUIA cMa3o4Hblii  matepyast. K pabounm
MOBEPXHOCTAN MOAWNMHUKOB (B 3a30p MeXay
cenapaTtopoM M MeHbLIMM ANaMETPOM BHYTPEH-
Hero Kosbla) OH MOoABOAUTCA Yepe3 LWTyuep,
TpybKy 2, npofosibHoe oTBepcTue b, paguasb
Hble OTBEPCTUSA U OTBEPCTUS Masioro AuvameTpa
B, I n gpyrve B npoctaBoyHbIX Kosbuax 1 u
apyrux. pyn 3aToM Macno BMPbICKUBAETCH Ha
paboume nNoBepXxHOCTU noAWMNHUKOB. OTpabo-
TaBLlee Mac/io CnvBaeTcA 4epe3 pagnasibHble
otBepctna E, npogonbHoe ' u oTeBepctme [,
COeMHEHHOE C pe3epByapoM. [1oAWNMHUKN
OMop MOXXHO cmasblBaTb W APYrnMM Cnocobom:
NAacTUYHbIA CMas3o4uHbIi MaTepyasl B Hebos1b-
WwoM o6bemMe MOMELLLaeTCA Ha [OPOXKKU Kauye-
HUA MOALWWMHUKOB Npu cbopke cTaHka. [Mpwu
3TOM BX0f B KaHau1 b 1 BbIxof4 n3 oteepctus I
3arnyLwatnTcs npobkamu.

MepegHAs M 3a4HAA OMOpbl  3alLULEHbI
pagnanbHbIMU  3Ur3aroobpasHbIMU  NTabUPUHT-
HbIMW YN/I0THEHUAMM.

3. MPUBOAbLI MOAAUN

3,1. KOHCTPYKTUBHbLIE 3/1EMEHTLI MPUBO-

4oB noaa4vyu

MpepoxpaHnTensHasa wMydTa. Wcenon-
HUTE/IbHbIE MEXaHW3Mbl MNojgadn MOryT ObiTb
rnoBpeXaeHbl B pe3ynbTaTe MOBbILWEHUA MO-
MEHTa COMPOTUBIIEHUA [ABUXXEHUIO, KOTOpPOe
“mesio 6bl MecTo NPV MOJSIOMKE PEXYLLEro WH-
CTPYMEHTA WAN CTO/IKHOBEHUWU paboumnx opra-
HOB U3-3a OWMWMOOK, [JAONYyLEHHbLIX MpU Mnpor-
paMMuUpoBaHUU WU  06CNY>XXUBAHUU CTaHKa.
Ana npepoTBpalleHMsa onacHbIX MocaeacTBui
TakKux coObITUI B UCNOSTHUTESbHbLIA MEXaHN3M
npueoja rogavym BCTpauBalT MnpefoxpaHuTeslb-
Hyto MydTy OfHa M3 KOHCTPYKUUA MydTbl
n3obpaxeHa Ha pwuc. 30. MydTta BCTpoeHa B
WKMB PEMEHHOM Mepefayvn, CBA3bIBAKLLEN
anekTpoAsuratesnb € X0A0BbIM BUHTOM. OT
pemMHs 6 OBWKeHVe MnepefaeTca WKMBY 5, a oT
Hero yepes wapunkn 4 —ctynuue 2. bnarogapsa
6e33a30pHOMY  (PPUKLUOHHOMY  COEMHEHWUIO,
co34aBaeMOMy C MOMOLLbIO KOHWYECKOW BTY/1-
kKn 11 n BuHTOB 10, cTynuua nepefaeTt Bpale-
HMe xogoBoMy BWUHTY 1. [MepegaBaemblii Mo-
MEHT perympyloT raHkor 12, koTopas 4epes
Tapenbyatyl fnpy>XuHy 9 npmwxmmaeTr puck 7

K KOMMEKTY LUAPWUKOB 4, MOMELLEHHbIX B KO-
HUYEeCKMe JIYHKW, W3rOTOB/IEHHbLIE Ha CTbIKe
WKMBa W CTynuubl. MOMeHT, nepesaBaeMblii
My(TOA, 3aBUCUT OT CUJ/IbI MPUXKMMA LLAPUKOB
K NTlyHKam.

Korga Bcneactsve aBapuiAHON cuTyauumm
MOMEHT Ha XO0[0BOM BWHTE MpeBbILLAEeT OTpery-
NINPOBaHHDbINA. WapUKn 4 BbIXOAAT U3 JIYHOK U
WKMB 5 HaumHaeT CcBO6OAHO BpawaTbCAa Ha
noAwmnnHuke 3. Mpn aTtoM guck 7 npubamka-
eTca K 6ecKOHTakTHOMY MepeksoyaTenio 8, e
pe3ynbTare 4ero nocnegHuin BblAGET CUTHaT Ha
BbIK/IIOYEHME CTaHKa,

Jta My@dTa 0T/IMYAEeTCA KOMMAaKTHOCTHIO,
He60NbLUOA MHEPLMOHHOCTbIO, ObICTPOTOM Me-
peksioyeHns, 6eccTyrneHYaTbiM perynvpoBaHu-
eM repejaBaemMoro MomeHTa dT 1,2 fo
250 H m.

KomneHcupyowasa mydpTa. C Xo4oBbIM
BUHTOM WNW APYrUM BasloM MNpuvBoda M3Mepu-
Tes/IbHbI NpeobpasoBatenib Yr/0BbIX nNepeme-
LEHWIA COEANHAIOT KOMMEHCUPYIOLLEA MYTON.
B mythTe, nsobpakeHHo Ha puc. 31, ynpyras
yacTb BbIMO/IHEHA B BUAe LWINHAPUYECKON
NMPY>XWUHbI. VIMesa 60MbLUYI0 KPYTUNBHYIO YKecCT-
KOCTb, My@Ta (puc. 31) OOCTATOYHO TOYHO re-
pefaeT yrosi rosopoTa BWHTaA MpuBoda Bay
npeobpasosartens. B To >ke Bpems, 6narogaps
nojaTnnMBOCTA B AMameTpasibHOM MJ1I0CKOCTH,
OHa [JornycKaeT paguanbHoe 6VieHMe npucoeau-
HUTeNIbHOM YacTu Bana (cMm. puc. 32) He Goree
0.05 MM M HEecoOCHOCTb ee OTHOCUTEsIbHO Basia
npeobpasoBaTesini Ha O/IMHE MOCaA04YHOW Mo-
BepxHocTU He 6onee 0,06 mm. Jonyckaemble
Harpyskm Ha Bas1 N3MEPUTESIbHOI0 npeobpaso-
BaTeNA Yr/0BbIX MepemelleHnii: paguasibHas -
He 6onee FOH. oceBasi - He 6osiee 5 H.

Y3en CoefUHEHUNA N3MEPUTESILHOIO Mpe-
obpaszoBaTesna YrnoBbiX MepPeMeLLeHmnii ¢ Xo-
[0BbIM BMHTOM. W3mepuTenbHbIi npeobpaso-
Batesib 4 (puc. 32) coeAuHAKT C BUHTOM 1
npuBoAa MOCPeACcTBOM KOMMeHCcUpyowei myd-
Tl 3. Tpy 3TOM MCMNONBL3YETCA MNPOMEXYTOY-
HbIA 3/1IEMEHT 2.

LiIMnnHapryeckor MoBepXHOCTbIO AnameT-
pom 56 g 6 M3mMepuTenbHbIA NpeobpasoBaTesib
6a3npyeTca B pacTovyKe HEMoABVIKHOW feTanm
CTaHKa. 3aTeM B KaHaBKy, MNpegycMOTPEHHYI0
B KOpryce rnpeobpasoBaTesisd, BCTABAAT MOsy-
Konbua 5. OHWM KpenaTca BUHTamMn 6.

3.2. Mpumepbl  UCNOMTHUTESIbHBIX Mexa-

HM3MOB MNpuBOoAOB rnogavyuv

McnonHnTeNnbHbIM  MexaHU3M  NpuBoga
BEPTUKaNbHOM nofjaynm BepTUKas/bHOrO TO-
KapHoro nonyasTomaTa ¢ UMY (puc. 33).
X0[0BOV BUHT 8 LIApPUKOBOW BMHTOBOW Mepepa-
UM COEAMHEH C BbICOKOMOMEHTHbLIM 3/1eKTPO-
AsurarenemM rMocTOAHHOIO Toka 1 ¢ MOMOLLbIO
KOMMeHcupyoLwein MydTbl 2 ¢ TMOKMMU ANCKa-
MU. Takas MyTa [fonycKaeT B3auMHOe paau
anbHOe CMeLLEHVe Ooceli aguraTenis U Xo040Bor
BuHTa ao 0,2 mm, yrnosoe - po 30. Mygr™
CHWXaeT amMnnTyy M3MeHeHUs BpallaroLleii
MOMeHTa MNpu pasroHe U TOPMOXeHUU npue>1



Puc. 22.

Iepeausis onopa ¥ KoHen INDUEAENR MHOIONIEIEBOTO
¢ pesepHO-CBEPIHIHHO-PACTOYHOTC CTAaHKS
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Puc. 30. Iipegoxpaunurensnas MydpTa
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2, YMEHBIIaeT aMILIUTYAYy KojnebaHu#l B npu-
Boge. Ilna obecnedeHUs: HEOGXOAHMBIX TOYHOC-
TH M JKeCTKOCTH HPHBOAA My(QTa COeqHHSETCS
C BaJIOM 3JEKTPOABUTaTeNA M XOAOBBEIM BHHTOM
KOHUYECKHMH 3aTAMKHBIMA KOJIbUAMH.

Kopnyc rajikm 7 mapHKoBoil BHHTOBOHR
mepefayuM 3aKpellJieH B HAb3e 5, KorTopad ¢
nomMombio raku 6 saskaTa B KpoHmITeiliHe 11.
Tafixa 6 3sactonmopena npuxsarom 9. Kpon-

IITeHH CBARAH ¢ cyunoprom naiasuem 10 n

BUETAMH.

Xonoso# BUHT BUMeeT OAHY O0HOPY, COCTOS-
WY M3 VIOPHOTO KOMOWHHDPOBAHHOTO POJH-
KOBOTO MOJINMIHMKa 13, BOCIPHUHHMAIOIIEro
KaK OCEBYIO, TAK MU PAAUAJIBHYI0 HArpys3Ky Ha
BMHT, M PAZHATLHOIO NIAPHKOBOTO NOAITHIHH-
®a. OceBoll HATAT B KOMOHMHHDOBAHHOM HOJ-
IUIHMKe co3jaeTcA raiixko#t 14, ansa cromope-
HUA KOTOPOHM CJIYKAT BHUHT C BHYTPEHHUM
niecTUrpaHHWKOM M pe3bb0Bag UINOHKA.

IMapuxo-BuaTOBON MeXaHM3M 3alUIIEH
OT 3arpA3HEeHWHA TeNeCKONHYECKUMH TpYyOKa-
mu 12. HcxogRoe monoKeHHE CYIIopra GOHK-
cupyeTcA ¢ NOMOWIBK OECKOHTAKTHOIrO KOHedY-
HOTO meperJawdarend 4 u ynopa 3.

Henoanumenvuwii mexanusm npusoda
nonepeynoli nodaiu MOKAPHOZO CcMAKKA ¢
g1y (puc. 34). pmwxenne BUHTY 19 mapuko-
BHHTOBOI'0O MEXaHU3MAa ilepejaeTcs OT BBICOKO-
MOMEHTHOI'O 3JIEKTPOABUTATENA ITOCTOAHHOTO
ToKa 6 depes syOuaTHIA DPegyKTOp, NPpHMEHe-
HUYe KOTOPOTO MO3BOJAET UCIONLIOBATH 2J€KT-
POABHMIraTENb ¢ MEHLIINM BPAILQIIINM MOMEH-
TOM M CO3JaTh MEXaHH3M HOAXONALIEeN KOMIIO-
HOBKH. B cocraB pegykTopa BXOOAT BeAyliiee
KOJIECO C ABYMA 3y6UATHIMU BeHUuamu 1 m 3 u
Begomoe KoJseco 8. Bpamarmmuii MOMeHT ¢ Ba-
Jia 9JIeKTPOABHraTeNs NepejaeTcsi 3yddaToMy
BeHLY 3 TpeHHeM, BOSHHKAKIIMM Ha Nocalod-
HBIX MOBEPXHOCTHX IIPH 3aTHMKe -KOHYCHOH!
BTYJKH 5 BuHTamMu 4. BoxoBLle 3a30pHI B 3YyO-
YaTOM 3aUeNJIeHHM BHIOMPAIOT NIyTeM MOBOPOTA
BeHIla 1 OTHOCHTENbHO BEHIA 3 C- IOMOINBKD
BHHTA 2, IPaBBIE KOHEI, KOTOPOTO BHINOJHEH B
BHXe SKcUeHTpuKa. Jlocie ycrpaHeHus 3a30-
POE B 3allellJIeHMH BeHIIH CTATHBAIOT BHHTA-
Mu 7.

3y6uaroe Kojeco 8 mnepemaeT KPyTAIIWHA
MOMEHT XOAOBOMY BHHTY KOHYCHBIM COeIUHEe-
Huenm. CTyOMIIa KoJieca 3aTATHBaeTcsd Ha KOHH-
YecKyl0 mMeUKy BHMHTa raikow 12, paa cromo-
PeHHS KOTOPO# coysKUT raitka 11.

XomoBo BHRT yCTRQHOBXEH Ha OJHOM oIo-
pe, cocTosiell U3 YIOPHOrO KOMGHHHMDOBAHHO-
ro poJHMKOBOIO NOAMIMOHMKA 16 u mmapukoBoro
PAKMANBHOTO HONMMIOEMKA. OceBofl HATAT B
KOMOMHHMPOBAHHOM NOAUIMOHNKE CO3JAIOT Tal-
kot 13, Ans cronopeHMA KOTOPOHM INpPeNHA3HA-
yeHB! pesbborad muyoHKa 15 u BHBT 14 ¢ BHYT-
PeHHHM IOegTurpaHuEukoM. CMmazouHbiil MaTe-
pHAN MOABOAUTCA B omopy uepesd mTymep 20.
Vaen onopsl noMelled B cTakad 17.

HcexonHoe nmosioskeHNe CYIIIOPTA PUKCHPY-
eTcad ¢ MOMOIIbIO GECKOHTAKTHOTO KOHEYHOTO
nepexawyarens 10 u yoopa 9.

Pesnboseie orBepctua A, B u B npegraz-
HadeHBl I BUHTOB, ¢ TOMOIILI0 KOTOPBIX 06-

neryaercs pasbopka ysaa. Orsepctua I' pe-
IOJIB3YIOTCA AJA CheMa MaHMXeTh: 18.

4. CTOJIBI

4.1. Cron mnpojodsHOro ¢pesepHO-cBEp-
JHABHO-PAaCTOYHOGFO MHOTOUENEBOT0 CTAHKA

Cron 6 (puc. 35) npusogmTCH B JBHKEHHE
FHAPOCTATHYECKON YepBAYHO-PeeyHOM mnepega-
4qeil, cocrosAuledl M3 uepBAKa 8 M YepBAYHOI
peiixu 7. Ha pabouwe rpamm cToja HaKJeeBs
Hakaanky 9, 10 u Apyrue M3 HANOJHeHHOTO
droponaacra, 61arofaps YeMy CHHSHINCH KO-
3hduULUeHT TPeHNs, HEPABHOMEDHOCTH NOLAYH
U M3HAIHWBAHWE HANDPABIAAKONINX. 3a30D B Hal-
PEBIAAIOMINX peryjJUpyeTcd ¢ INOMOILI0 HJaH-
ku-11. JIprokUMHBIE IIAHKHM 3aKPeNJeHbl BUH-
tamu 4. TapenbuaTsie NPYKUHBL 3 IpeAHA3ZHA-
YeHbI AJf CTONOPEeHUS BUHTOB M CO3LAHHA TOC-
TOAHHON CHJBl NPHIKHMa INIJNAHOK. DOKoBbie
muTky 1, 2, 5 gpefoxpaHAIOT HANpARIAOUINE
OT 3arpA3HeHHH. '

4.2. OneKTPOMeXaHHIECKHIA. CHICBOM CTOJ

CHJIOBOM CTOJ COCTOHT M3 IOABH)KHON
MJINUTBI, HA3BIBA€MON CTOJOM, HENOABMXKHBIX
CcAJIa30K M NpUBOAA. DhICTphIe ABMIXKEHHS CTO-
ay 5 (puc. 36) coobuaeT acMHXPOHHBII 3JIEKT-
poABHUraTesb 3 B TO BpeMd, KOrja 3JeKTpoMar-
HHTHAsA MydTra 4 BeIKIO4YeHa. Pabouyio moga-
Yy CTOA NOJY4YaeT OT ACHHXPOHHOTO 3JEKTpPo-
aBurarens 1 depes paj 3ybuarThIx Ilepefat, B
TOM YHCJle Yepesd Ilapy CMeHHBIX KoJjlec a U b.
MakcuManbHOe ycuiHe HNOLAYHM peryiupyercsa
dpuknHoHHOH MydTol 2, KoTOpas Hpeloxpa-
HAET NDHUBOJ OT NePerpy3K#d M HNO3ROJAET IIpo-
M3BOANTL 06PaBOTKY Ha JKECTKOM YIIOpe.

JJIeMeHTBl KOHETPYKIHMH CHJIOBOTO CTOIA
npupedensl Ha puc. 37-41. Crox 3 (puc. 37)
nepeMeliaeTca IO HANPABJIAIONINM JIHTOM 4y-
TYHHOR IIuTHI (cana3ok) 1 ¢ moMoiusi THATO-
BOTO MEXaHW3IMA, COCTOSUIEro M3 raky 4 u
BUHTa 5. OH MMeeT OogHY ONOPY, MOMEIIEHHYK
B KPOHIITelHe 2 U COCTOAIIYIO U3 PAAUAIBHBIX .
¥ YHOPHBIX UIaPHUKOBHIX nNoMuuunEUKOB. Ilo-
BEPXHOCTL A CHYKUT IS 6Ga3UpPOBABMs KOPIY-
ca peayKTopa.

OnHa HaNpaBJIAKIIAA CTOJa . IJIOCKAas,
apyras — TpeyroasHas (puc. 38), 6aarogaps
Yyemy ofecliedHBaeTCS TOBBIUIEHHAsT TOUHOCTE
yana. IlpumeHeHb! HNpHKUMHBIE IIJIaHKH 3,
HMeIoIe B MOMepPeYHOM CeYeHHMH BUJI YTroJKa
¥ moaToMy objafalouide IIOBBIIIEHHON JKecT-
Kocteio. Ocey KpoHmTEeHHa 5, a c/lIeJOBATEILHO,
H BMHTAQ BLICTABJIAIOT ¢ TIOMOLLIO KOMIEHCATO-
pa 4. Komanzasr Ha népexoJ ¢ OJHOTO 3JIeMEHTa
IHMKJa Ha APYro#l BBIAOIOT OECKOHTAKTHBiE KO-
HeYHble HNepeKJIoYaTeNu 8, ycTaHOBJEHHBlE Ha
HANPABJAAKIUEeH minTe 2, KOoTga B MX OPOpesH
BXOJST YOOPHI-IIJIACTHHEL 7, 3aKpelJleHHKe Ha
crone. Bunaramm 1 cTonm KpemHMTCA K CTaHUHE
CcTaHKA. : .

CMaznIBaHHe HAODABIAKINUX U BHHTOBOU
mepefadH OCYIIeCTBIAETCA ¢ IOMOINBIO IEHT-
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PaiHl0BAHHOII CMa304YHOI CHCTEeMbI HMITYJIbC-
goro tumna. OT CMa30Y4HOW CTAHIHNH Yeped I'Mb-
K#i TpybonpoBox 1 (puc. 39) m mrtyuep 4 mac-
0 NOABOAHMTCA K UMIIYJIbCHOMY IHTATENIO 5.
OH cayXuT ANA AO3UPOBAHHOM NOAAYH MACJO
B CMAa30'Hble TOYKH HPH MMIYJHCHOM H3IMEHe-

HMM AnBAeHUA B TpyGonposojge. K cmazounsiM |

TOYKaM (PabOYUM IIJIOCKOETAM HallPaBAAIOIIHX
¥ rafiKke TATOBOrO MEXaHM3MA) Macjo HOCTYMHa-
eT mo TpybompoBoaaM 2, NPHMKPENJICHHBIM K
croay c¢ nomoursio ckob 3. Ilo Tpybomposony 6
 MacJo IOCTyNnAeT K MMNYJIbCHOMY HHTATENI,
HaXOnAINEeMYyCs Ha JIEBOM CTOpOHe CTolia W TOo-
JaIemMy Macho ¥ JeBod Hampapaawomei. K
CMa30YHAIM TOYKAM  HANPABRNAKIIHX MACJO
OOABOAUTCA Do Tpybonposonam ‘1, 2 (puc. 40)
¥ gpyrum. Maeno nocrymaer Ha Kakaywo pabo-
YYI0 IJIOCKOCTh HANDABIAIOLKX.

K yany BHHT-rafika Macsi0 BOCTYHAEeT OT

HMIYJILCHOTO  [HTaTeas1 deped mrtyuep 1

(puc. 41), oTeBepcTHe 2B cTOJNE, KOJBHEBYIO
RaHABKY 3, oTBepcTHd 4 M 5. ’

Nomuunaukn ysjaa onops! BMETA CMa3bl-
BAIOT IUIACTHYHLIM MATEPHAJNIOM, KOTODBIM 3a-
OOJAHAIOT MONOCTH OOPH - NpH cBopke yaia.
Ilpu sxcnonyaTaOoum cTaEKa cOBeM Macia me-
PeofHYeCKH HONOTHAIOT Yepes MPecc-MacleHny
(cm. puc. 38).
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