13. IlogmmMImHUKY KadeHUs

[ToamuMmHUKN 3TO OMOPHI BAJIOB M Bpaliaromuxcs oceii. OHM BOCTIPUHUMAIOT
Harpy3Kku, MPUJIOKEHHBIE K BTy WM OCH, M TIEPEIA0OT UX Ha KOPITYC MaITHUHBEI.

B 3aBucuMocTH OT pojia TpEHUS MEXTY IIEMEHTaMH MOIIUITHUKA JISTISTCS
Ha ITOIIUITHUKY KaueHUs U MOAIIMITHUKNA CKOIBKCHHUS.

[ToamunmHuKy KaueHHs 3TO OMOPHI BpAIIAOIIUXCs JeTajieH, paboTarome Ha
OCHOBE TpeHUs KaueHUs. B o01ieM ciydae Teiia KaueHus YCTaHABIMBAOTCS MEXKTY
BHYTPEHHHUM U HapY>KHBIM KOJIbIIaMU (MJIM BEPXHUM U HUXKHHUM) TOAIIUITHUKA.
Tena xaueHHs yJIepKUBAIOTCS Ha ONMPEIETIEHHOM PACCTOSIHUM IPYT OT Apyra cemna-
paTopoM.

[ToammMITHUKY KauyeHUsI TO TOTOBBIE COOPOYHBIE €IMHUIIBI, HAaNOOJIee CTaH-
JapTU3UPOBAHHBIE B MAITMHOCTPOCHUU. OHU U3rOTABIMBAIOTCS LIEHTPATU30BAHHO
B MAacCOBOM TOpsi/iKe, 0OecrieunBasi B3auM03aMeHsIeMOCTh. B HacTosiiee Bpemst
ATO OCHOBHOW BHUJ] OTIOP B MAIlIMHOCTPOCHUH.

13.1. JlocToMHCTBa 1 HEAOCTATKU MOAIIUITHUKOB KaUCHHUSI

JIOCTOMHCTBA MOALIUITHUKOB KaUEHHUS

- CPaBHUTEJILHO Majlasi CTOMMOCTb BCJIEACTBHE MAacCOBOTO MTPOU3BO/ICTBA;

- MaJjible IOTEPU HAa TPEHUE U HE3HAUUTEIIbHBIN HArpeB;

- MaJjible IIyCKOBbIE MOMEHTBI, Majasi 3aBUCUMOCTb CHJI TPEHUSI OT CKOPOCTH;

- BBICOKAsI CTETIEHb B3aMMO3aMEHSIEMOCTH;

- He TpeOyI0T 0c000ro BHUMaHUS IPH 00CITY>KUBaHNUH, MaJIbId PacXoj] cMa3-
KU.

HepoctaTky NOAIIMITHUKOB KaueHUSI:

- BBICOKHE KOHTAKTHBIE HAMIPSKCHUSI MEXKAY TellaMU KaueHUs! U KOJbI[aMH U
M0TOMY OTPAaHHUYEHHBIA CPOK CIYKOBI IPU OOJIBIIIOM €TO PACCEUBAHUM;

- BBICOKAs YyBCTBUTENILHOCTD K YAApHBIM U BUOPALIMOHHBIM Harpy3kam
BCJIE/ICTBUE OOJIBIION KECTKOCTH KOHCTPYKIIMH MOAIINUITHUKA;

- CPaBHUTENILHO OOJIBIINE paAualIbHbIE pa3MEpBI;

- IIyM TPU OOJIBIITUX CKOPOCTSIX.

13.2.Knaccudukamnus moAIMMITHAKOB KaueHHUsI
13.2.1. Tlo dhopme Ten KaueHUs:

- IIAPUKOBBIC;

- POJIKOBBIE.

[Ipu 3TOM posuku MoryT ObITh(puc.13.1):

- a) HWJIMHJIPUYECKHUE,

- 0) KOHMYECKHUE;

- B) 004K000OpAa3HBIE;

- T') UT0JIbYATHIE;

- 1) BUTBIC [IUJTUHIPUIECKHE.

B nocnenanem citydae poJiMKu U3roTOBIISIOTCS] HABUBKOW UJTUHAPA U3
MPY>KUHHOM JICHTHI PSIMOYTOJIBLHOTO ce4eHusl. POTMKY Momy4atoTcss OTHOCUTEIb-
HO TTOJIATJINBBIE.

[ITapuKOMOAMIUITHUKY B CPeTHEM 00Jiee OBICTPOXOHBIC U, B OOJBIITUHCTBE
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CBOEM, 00€CIIEUHBAIOT OCEBYIO (PUKCAIIHIO JETAJICH, T.€. BOCIPHHUMAIOT OCEBYIO

al o/ b 2/ 7
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Puc.13.1. Pa3HOBHIHOCTH POJIUKOB

Harpys3Ky.

PonukonoAmmnmauKy UMEIOT 00Jiee BBICOKYIO IPy30M01bEMHOCTL. OqHAKO,
WIMHIPUYECKUE POTMKOTIOAMIUITHUKY OJIM3KUE K IIAPUKOBBIM O TPY30HO0IBEM-
HOCTH HE MOTYT BOCIIPUHUMATh OCEBBIX HAarpy30K. Te e poIMKOMOAIIUITHUKHY,
KOTOpBIE MOTYT BOCIIPUHUMATh OCEBBIC HArPy3KH, THXOXO/IHBIE.

13.2.2. Tlo Buy BOCIPUHUMAEMON HATPY3KH PA3IMIAIOT:

- paauagbHbIe TOIIIUITHUKH: BOCIIPUHUMAIOT TOJIBKO PaJilajibHYIO0 Harpy3Ky;

- paAuaNbHO-yIOPHBIE MOJIIUITHUKA: BOCIPUHUMAIOT B OCHOBHOM Paiualib-
HYIO Harpy3Ky U B MEHbIIIEH CTEIICHH OCEBYIO;

- YIOPHO-paJIMaIbHbIC MOIIIMITHUKN: BOCIIPUHUMAIOT OCEBYIO HATPY3KY U B
MEHbIIIEH CTENEHU PaIUaIbHYIO;

- YIIOpHbIE NOJIIMITHUKHI: BOCIIPUHUMAIOT TOJIBKO OCEBYIO Harpy3Ky.

13.2.3. Tlo uynciny psiioB Ted Ka4YeHUs TIOAIIUITHUKN MOTYT OBITh: OJTHOPSITHBIE
¥ MHOTODSITHBIE.

13.2.4. TTo crmocoOHOCTH CaMOyCTaHABIMBATHCS: CAMOYCTAaHABIUBAIOIINUECS U
HECaMOYCTAHABJIMBAIOMINECSA. Y CaMOYyCTaHABIMBAIOIIMXCS TOJIIMITHUKOB BHYT-
PEHHSISI TOBEPXHOCTH HAPY>KHOTO KOJIbIIA BHITMOJIHEHA 0 cpepe. DTO Mo3BOIIAET
TeJIaM KaueHUsl, IePeKaThIBasICh MO C(HEepHIECKOi MOBEPXHOCTH, CIEIOBATH 3a T0-
BOPOTOM OTIOPHOTO CEYCHHS BaJa.

13.2.5. o rabaputam: mpu OJJHOM U TOM K€ BHYTPEHHEM (IIOCATOUHOM)
JTUaMeTpe JJIsl MOAIIUITHUKOB OJTHOTO M TOTO e TUIa UMEIOTCS Pa3IuvHbIC CEPUH,
OTJIMYAIONTUECS Pa3MepaMu KOJIell U Tell KaueHUSI.

[To paguanbHBIM rabapUTHBHIM pa3MepaM MPOMBIITUIEHHOCTh BBITTyCKaeT (B
HOPSJKE YBEJIMYEHHSI pa3MEPOB):

- CBEPXJIETKUE CEPUU [IBE;

- 0c000 JIETKKUE CEPUH IBE;

- JIETKas cepus;

- CpenHsIs Ccepus;

- TSDKENas cepusl.

[To mmprHEe BBITTYCKAIOTCS TIOITUITHUKHA:

- 0C000Y3KHUE;

- Y3KHUE;

- HOpMaJbHbIE;

- ITUPOKHUE;

- 0c000 MHUPOKHE.

OcHOBHOE pacrpoCTpaHEHNUE MOTYUNIIN MOAMINITHUKY JETKON U CpeIHEN ce-
puil.

CooTHolIIeHHE pa3MEPOB MOIIIMITHUKOB Pa3HbIX CEPUN MILTIOCTPUPYETCS PU-
CyHKOM 13.2.
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1-oco60 nérkas cepus;

I 12 J ‘ 3 6 2 — nérkas cepus;
( ;:; | 3 — nérkasi MHUpOoKas cepusi;
) f ) 4 — cpenHsisa cepus;

L] 5 — cpeaHss MUPOKast cepus;

6 — TspKénas cepus

Puc.13.2. CooTHollIeHHE TabapuTOB CEpUi JIsl OTHOTO MOCAJA0YHOTO JUAMETpa

13.3. MapkupoBKa HOJIIUITHUKOB KaueHUS
[ToAmMIHUKY MapKUPYIOT HAHECEHHWEM Ha TOPIIBI KOJIeI] HoMepa.
Howmep moammimHarKa B 001IeM ciydae COCTOUT u3 TpEX rpymnn (puc.13.3):

7

/ 7
X [ xix e -x x

Puc.13.3. Mapka noammnHuKa

1 rpynmna — Kjacc TOYHOCTH MOJIITUITHUKA;

2 rpynma — 0003HaYeHUE TUTIA U PA3MEPHBIX CEPUM MO ITUITHUKA;

3 rpynmna — I0NoJIHUTEIbHAs HHGOPMAIIUS O TTOIITUITHHKE.

13.3.1. Kimaccel TOUHOCTH OAIIUITHIKOB

Kiacc TouHOCTH periiaMeHTUpyeT BETUYUHBI PEICIbHBIX OTKJIOHEHUN pa3-
MepOB, (HOPMBI U pACHIOJIOKEHUS JeTaliel MOAIIMITHUKA U TOUHOCTh BpAIlICHHUS,
KOTOpasi OnpeAeIisieTcsl paauaibHBIMU U OOKOBBIMU OMEHUSIMU.

CranaapToM YCTaHOBJICHBI CIEAYIOIINE OCHOBHBIE KIIACCHI:

- JIIS1 IAPUKOBBIX PaJUalIbHBIX U PAIUaIbHO-YIOPHBIX, a TAKXKE POJIMKOBBIX
paJuaIbHbIX MOJIIUITHUKOB (B MOPsIKE Bo3pacTtanus Tounoctu): 0, 6, 5,4, 2, T;

- 11 YIOPHBIX M yHOpHO-paauanbHeiX: 0, 6, 5, 4, 2;

- ISl pOJIMKOBBIX KoHMYeckux: 0, 6X, 6, 5, 4, 2.

Kpowme sToro, npenycMOTpeHbI Tak)Xe ABa JIOMOJHUTEIBHBIX KJlacca TOUHO-
ctu (8 u 7) 6onee HU3KHE, YeM Kiacc TouHoCTH (. Takue MoAIMUITHUKA MOTYT M3-
rOTaBJIMBATHCS TOJIBKO 110 3aKa3y MOTPEOUTEIIS M MPUMEHSIOTCS B HEOTBETCTBEH-
HBIX y3JIax.

B 3aBucuMocTtu oT TpebGoBaHU K YPOBHIO JTOIMYCTUMBIX IS TIOIIIAITHUKA
BUOpalMii MOIIUITHUKY PA3/ICNIAIOT HA TPU KaTeropuu (B MOPSAKE CHIKCHUS
YPOBHsI TpeOOBaHUM):

KaTeropus A B C

KJ1aCC TOYHOCTH 5,42, T 0,6X,6,5 8.,7,0,6

OO6b14HO K Kateropuu C crieruaibHbIX TPEOOBaHUM HE IPEAbSIBISETCS.

C MOBBIIIEHHEM TOYHOCTH CTOMMOCTD MOJIIIUITHUKA Bo3pacTaeT, Tak npu
yBeJIWYEHUH TOYHOCTH OT 0 710 2 Kj1acca CTOMMOCTD MOIIUITHAKA YBETUYUBACTCS
npuMepHo B 10 pa3.

HauGomnbiiee pacpocTpaHeHHE MOTYYUITN TOITUITHUKA HOPMAIBHONU TOYHO-
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ctH, T.e. 0 xacca.

[Tpu npuMeHeHNH TaKUX TOIIMITHAKOB B Mapke moamumanKa 0 00bIYHO He
CTaBHUTCSL.

13.3.2. OGo3HaueHre TUTIA U pa3MEPHBIX CEPUid MOAIIUITHUKA

Ecnu BHyTpeHHUN AuaMeTp MOAIIUITHUKA d <9mwm, To Ha MecTe A MapKu
(cMm. puc.13.3) yka3piBaeTcs GaKTHICCKUI pa3Mep BHYTPEHHETO (IT0CaI0YHOTO)

nuamerpa. B 3ToM ciydae Ha BTOpoM MecTe crpasa (Ha Mecte O) ykasbiBaeTcs ce-

puist TOAIIHUITHUKA (00 STOM 4yTh ITOTO/ISA), a HA TPETheM (MecTO B) — cTaBUTCS

udpa 0.
Eciu nocanounsiii xuamerp 9 < d < 20mm, To B 0603HaUYCHNH Ha IEPBOM I

BTOPOM MecTax crpaBa (20) yxa3sBaercs:
00 mpu  d =10mm; 02 npu d= 15mm;
01 mpu d=12mm; 03mpu d=17mm.
Ecnu ocanounsiii nuamerp noxummnanka 20 <d <495mm, To B Mapke Ha
sTHX Mectax (20) ykasbiBaeTcst yacTHOE OT JCICHHUS [OCA0YHOr0 INAMETpa Ha 5.

Ha tpetpem mecTe cripaBa (B, puc.13.3) yka3piBaeTcs cepusi MOALIMITHUKA IO
pasvaIbHBIM pa3MepaMm:

- 8 unu 9 — cBepxJErkue cepuu; - 3 unu 6 — cpeHuE cepuy;

- 1 wnu 7 — ocobo nérkue cepuu; - 4 — TspKéENas cepus;

- 2 unu 5 — N€rKHUe CepuH;

Ha yeTBépTOM MecTe cripaBa (T, puc.13.3) yka3pIBaeTcs TUIT MOAIIUITHUKA!

- 0 — paguanbHBIN MIAPUKOBBIN;

- 1 — paguaibHBIN MIAPUKOBBINA CHEPUUECKHUIA;

- 6 — paguaNbHO-YIIOPHBIN MIAPUKOBBIN;
-  — KOHMYECKHI POJIMKOBBIN paguaibHO-YIOPHBIN;
- 8 — yHOpHBIil MIAPUKOBBIN;

[Taras u mectas udpsl cnpasa (I u €, puc.13.3) 0603HaUaIOT KOHCTPYKTUB-
HbIE 0COOCHHOCTH MOIIUITHAKA: YTOJI KOHTAKTa IIaPUKOB B PaHaTIbHO-YIOPHBIX
MOIIMITHAKAX, HAJTMYHE CTOMOPHON KaHABKW Ha HAPYKHOM KOJIbIIE, HATMINE
BCTPOCHHBIX YINIOTHECHUH C OJHOM MJIW C IBYX CTOPOH, HATMYUE YITOPHOTO OypTH-
Ka " T.I. OTH 0003HAYEHUS BBOJIATCS TOIBKO /IS TEX IMOIIHITHUKOB, KOTOPHIC
UMEIOT OTKJIOHEHHS OT KOHCTPYKIIUA OCHOBHOTO THIIA.

Cenpmas nudpa cnpasa (3K, puc.13.3.) o603HauaeT ceprro NOAIIMUITHUKA 110
1010710313 (K

- 1 unu 0 — HOpMasbHBIE;

- 2 — IUPOKHUE ;

- 3,4, 5, 6 — 0cobo mupokue;

- [ — y3Kue.

OO6iee mpaBUJIO: €CIU MOAIIMITHUK padaibHbIA IAPUKOBBIN (T.€. ero 000-
3HaueHue 0) u neBee Bce ocTanbHble HU(PBI 0003HAYEHUS HYJIU, TO 3TH BCE HYJIU
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HE CTaBsTCS.
13.3.3. lonosHutenbHas nHGOpMaLKs O MO IITUITHUKE
JlonoHuTENbHAS MHGOPMAIIHS O MOAMIUITHUKE 3TO OYKBEHHO-ITU(pOBas
KOMOUWHaIIMs, 0003HavYaro1ass 0COOCHHOCTH MMPUMEHEHHBIX MaTEPHAIIOB, TEPMOOO-
pabOTKH U T.II.
KoHCcTpyKIny OCHOBHOTO THITA HEKOTOPBIX TOIITUITHUKOB KAUCHHsI TIPUBE-
JieHbl Ha puc.13.4.

o’
N

P
N

M

a-paJuaabHbIN IIAPUKOBBIN OJTHOPSIIHBIN; O-paJuaabHbIN cPepuuecKuii
JBYXPSIHBIN; B-YIIOPHBIN IAPUKOBBIM OJHOPSAHBIN; M-pagualbHO-YIIOPHBIN 11a-
PUKOBBIN OJTHOPSIAHBIN; A-PaIAaTbHBIN IIAPUKOBBIN ABYXPSAHBIN; €-palralbHbIN
POJIMKOBBIN OJHOPAAHBIN; K-PAAUATBHO-YIIOPHBINA POJIMKOBBIN OJHOPSIAHBIN; U-
WUTOJIbYATHIN PAaIUAIIbHBIN; K-KOHUYECKUH PaarualIbHO-YIIOPHBIN POJIMKOBBIN; JI-
paauanbHbIA ¢ BUTBIMU POJIMKAMK; M-YIIOPHO-PAIUAIbHBIN ¢ 004KO000pa3HbIMU
pouKamu

Puc.13.4. KoHCTpYKIIMHY HEKOTOPBIX TUIIOB MOAIINITHUKOB
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13.4. MaTepwuaibl 3JIeMEHTOB TTOANIAITHAKOB KAaYSHUS

Tena kaueHHs U KOJIbLIA U3TOTOBJISIIOT U3 BHICOKOMIPOYHBIX MOAIIUITHUKOBBIX
craneit (Hampumep, 1I1X9, I[IIX15) ¢ Tepmuueckoit 00paboTKoM, oOecrieunBaroIei
BbICOKYIO TBEPAOCTH (HRC, 61...66).

BonpmMHCTBO cenapaTopoB MTAMITYIOT U3 MSTKOM JTucTOoBOM cranu. [Ipu mo-
BBIIIIEHHBIX CKOpOCTAX (Oosee 10...15 M/c) mprUMEHSIOT MacCUBHBIE CEMapaTOPhI
U3 JJATyHH, OPOH3BI, MJIACTMACCHI.

13.5. Pacnipenenenne Harpy3Ku MeXIy TeIaMu KaueHUs

13.5.1. OceBas Harpy3ska

OceBas Harpy3ka pacnpenesnseTcs paBHOMEPHO 0 BCEM TEJIaM KaueHHS.
13.5.2. PagnanbHast Harpy3ka

BcenencTere paanalibHOTO 3a30pa MEXKAY KOJIbLIAMU U TE€JIaMHU Ka4eHUs B BOC-
OPUATUU PaUaIbHON Harpy3KU y4acTBYIOT TOJIBKO
TeJa Ka4eHUsl, pacloyioKEHHbIE Ha JIyTe He Ooliee
180° co cTOpOHBI, MPOTUBOIOJIOKHON JEHCTBUIO
Harpy3ku (puc.13.5). HauOosnbiias BenuuuHa
Harpy3KH Ha TeJI0 KauyeHus

_ KR
max o Z
rae K= 4. .. 6 B 3aBUCHUMOCTH OT BHUJIa

IIOJIIUITHHUKA,
R - paguajibHas Harpy3kKa Ha ITOJIIUII-

HHK;

Z - 9UCII0 Tl KaueHHs MOIIHITHUKA.
Puc.13.5. [lelicTBUE paaraibHOM
Harpy3Ku

13.6. IIpuamHBI BEIXOJA U3 CTPOS MOAIIUITHUKOB KaueHUS:

- BMATHUHBI Ha pa00UYnX TIOBEPXHOCTSIX JOPOKEK KAUCHHUS: PE3yIbTaT OOIBIIIX
CTaTHYECKUX HArPy30K;

- YCTAJIOCTHOE BBIKPAIIMBAHUE pa00OUYNX TTOBEPXHOCTEH: CIEICTBUE ECHCTBUS
OOJBIIMX TTEPEMEHHBIX KOHTAKTHBIX HAMPSOKCHUH, 0OBIYHO BBIKPAIIUBATHCS HAYH-
HaIOT OEroBBIC JOPOKKH BHYTPEHHHUX KOJICIT;

- CKaJIbIBaHWE OypPTUKOB, pa3/laBIMBAHKE KOJICII: CJIEJACTBUE TOTPEITHOCTEN
MOHTa)ka, OOJIBIINX TMHAMUYECKUX HArPY30K;

- aOpa3uBHBINA U3HOC KOJIEI] ¥ TEJl KaUeHUS: CIIeJCTBUE pabOThl B aOpa3uBHON
cpene, BO3MOXKHO IUIOXOM 3aIIUIIEHHOCTH OT AEUCTBUSA 3TOU CPEbI;

- pa3pyllieHHe cernapaTopa: CIeACTBUE JCUCTBUS HA HETO TEJI KQUCHHS U 1ICH-
TPOOEKHBIX CHJI, XaPAKTEPHO ISl OBICTPOXOIHBIX MOAIIUITHUKOB.

[TonGop MOAMMITHUKOB TP MPOSKTUPOBAHUU COOPOUYHBIX STUHUIL TTPOU3BO-
JTUTCS TI0 YCTAJIOCTHON POYHOCTH PaO0YUX MOBEPXHOCTEH KOJIEII.
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13.7. OcHOBHBIE XapaKTEPUCTUKU MOJIIUITHUKOB KaueHUs
13.7.1. Cratnueckas rpysonogbémuocts C o - 2TO TaKas MOCTOAHHAs Harpy3-

Ka Ha ITOAIIHUITHUK, ITPH KOTOpOI?I 06I[Ia$[ I[e(i)OpMaHI/ISI TCJI KaUCHUA U KOJICT HC

MIPEBBIIIAECT 10-4d. 3necs d - nuaMeTp Tena kadeHus. Jledopmanus onpeaensier-
Csl IO KOHTAKTHBIM HANPSYKEHUSIM, KOTOPbIE IPUHSATHI 7S IIAPUKOIIOJIIMITHUKOB
3000 MIla, gns posmkonoamunaukoB S000 MlTa.

13.7.2. JlnunamMuueckasi Tpy30m0IbEMHOCTh

D70 Takas pagualibHasl HArpy3Ka JUisl paJuaibHbIX U PAIHaIbHO-YIIOPHBIX
MOJIIMITHUKOB M OCEBas JUJISl YIIOPHBIX U YIIOPHO-PaAUAIbHBIX, KOTOPYIO MO NI~
HUK BBIIEP)KMBACT B TEUCHHE OJHOTO MIILTHOHA 000poTOB. [Ipu 3TOM y paaunans-
HBIX U PaIMaJIbHO-YIIOPHBIX MOJIIIMITHUKOB BPAIlA€TCsl BHYTPEHHEE KOJIBIIO, a Y
YIOPHBIX U YIOPHO-PAIUATIBHBIX — OJTHO U3 KOJIEII.

O603Hauaercs 31a Harpyska C.

Tpu onpezeneHny guHaMUdecKoi TpysonoabéMoct C mpunaTH Takue
3HAYEHUS] KOHTAKTHBIX HAIPSLKEHUHN, IPU KOTOPBIX OJJUH MUJUITMOH 000pOTOB 0€3
IPU3HAKOB YCTAJIOCTH JIOJDKHBI 0TpadboTaTh HE MeHee 90% NMOIIMITHUKOB JaHHOU
rpynibl. Takum o0pa3zoM, BEpOSITHOCTh 0€30TKAa3HOM padOThI AJIs MOAIIUITHUKOB
kaueHus npunsara 0.9.

13.7.3. DxBuBajICHTHAS JMHAMHYECKAs HArpy3Ka

Tak kak B peaJIbHbIX YCIOBHUSX Ha MOJIIMITHUK AEHCTBYIOT U paauaibHas, U
OceBasi Harpy3KH B KAKOM-TO COYETaHUHU, HEOOXO0IMMO BBECTH €LIE OJIMH Mapa-
METp: PKBUBaleHTHas (IpuBeaéHHas) Harpy3ka P . DT1o Takas nocrosHHas pau-
asbHast (0ceBast JIJIsl YIIOPHBIX U YIIOPHO-PAJAHANIbHBIX MOIINITHUKOB) HArpy3Ka,
KOTOpasi, Oy1y4u MPUIOKEHA K paiaIbHOMY WU paJuabHO-YIIOPHOMY IO/I-
[IMITHUKY C BPALIAOLIEMCS] BHYTPEHHUM KOJIBIIOM, 00ECIIEUUT TaKyIo K€ JJOJTr0-
BEYHOCTb, KaK U peajbHas Harpy3ka.

B o01iem cityuae sKkBUBasIeHTHasi Harpy3Ka

P=(XVR+YF)K K

rie X, Y - k03 hUIHeHTh], XapaKTePHU3YIOIIUe IO PaIHaTbHON H 0CEBOMH
Harpy30K; OMpeAeIIOTCS N0 JaHHBIM KaTajaora AJis BBIOPAHHOTO MOIIMITHUKA,;
R,F - paguansnas n oceas Harpy3ku Ha MOAIMIMITHUK; ONPEAEIAIOTCS
Y3 pacu€ra rnepeaayd u Bajios,;
V - k05 pHIMEHT BpallleHNs: eclM BpamaeTcsi BHyTPEHHee KObIIO,
to V =1, ecrm Bpamaercs napyxuoe xonsuo V =1.2;
K _ - xoasddumment 6e30macHoCTH, YUNTHIBAIONIHNI XapaKTep HArpy3-

0
ku: criokoitnas K 5 =1; ymepennsie Tomuku K 5 =1.3...1.5; cunsrbe Tomukn
K.=2.5...3;
KT - TeMIIepaTypHbIi KO3 UIIMEHT; ecau padoyvasi TeMreparypa

noamunHuka He npesbimaer 100°C, To KT =1; npu t=125...250°C
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K,=1.05...1.4.

Tak Kak JIsl YIOPHBIX HOJUINITHAKOB pajauanbHas Harpyska R = 0, To s
HUX SKBHBAJICHTHAs Harpy3ka Oy/ieT paBHa

P=FK_K;

Emi€ oH0 00CTOSTENHCTBO: BCIEACTBUE PAAMAIBHOTO 3a30pa B MOAIIUITHUKE
(cm.m.13.6.2) ipu OTCYTCTBUHM OCEBOM CHUJIBI pajuaibHas Harpy3ka Ha Tejia Kaue-
HUS pacnpeieseHa HepaBHoMepHO. [Ipu HeOGoIbIIO 0CceBOM cuiie 3a30p BbIOHUpa-
€TCS ¥ BCE TeJIa KAaUeHHsI OKa3bIBAIOTCA 110 HArPY3KOM, IO3TOMY Harpy3Ka Ha oj-
HO TEJIO KaueHUsl yMeHbIaeTcs. Tak MPOUCXOIUT JI0 TEX MOP, MOKA BHIMOJIHIETCS

COOTHOIIICHHE <e. B stom ciyyae npuaumaior X—=1, Y=0.

VR

3HaueHus € HaxoaATCA U3 Ta6JIHIl KaTaJiora ajisi COOTBCTCTBYIOIICTO 11O/~

F

IIMITHAKA IT0 COOTHOIIEHUID — .
CO
13.7.4. CBsi3p MEX]ly OCHOBHBIMHU XapaKTEPUCTUKAMH MOAIIUITHIKA
Hexoaupim 1t pacyéra MOAIIMITHUKOB HA J10JITOBEYHOCTD SBJIAETCS ypaB-
HEHHE KPUBOM KOHTAKTHOM BBIHOCJIMBOCTU. B 3TOM ypaBHEHUU YUCIIO LIUKIOB
Harpy>Ke€Husi U3MEepPSETCs YUCIOM MIJIJIMOHOB 000poTOB L, KoTOpOe caenan noa-

HIUTTHUK
g, m
A c™L =const (puc.13.6).
M i (P )
Hcxons u3 onpenenenus au-
HaMHYECKOHN IPy30MOIbEMHOCTH,
7 MOXHO 3aMucaTh

c
oML =o*1ImmH. =C*
31ech MPUHATO, YTO Gg =C2,

C yuétom onpeneneHus IKBU-

N BAJICHTHOW HArpy3KH MOYHO IIPO -
[=TMmH.00 [ MAH 00, OIKHTE
Puc.13.6. KpuBast BEIHOCIMBOCTH G}T L= GglMJIH. =C*=P*L,
MOIITUITHUKOB KaueHUS
(04
C
Orciona L=| — | ,rne P — sxBuBanenrtnas narpyska Ha momimuim-

HUK. Ha ocHOBanuu TCOPETUUCCKUX U SKCIICPUMCHTAJIbHBIX I/ICCJ'ICIIOBE[HI/Iﬁ yCTa-
HOBJICHO, YTO IMOKA3aTCJIb CTCIICHU B 9TOM BbIPA)XCHHU a :3 AJI1 IHapruKOIIo -

mrumankoB 1 00 =10/3~3.33 ns pommkonopmmmHIKOB.
OT 4Kcna MAJUTHOHOB 000POTOB MOKHO MEPENTH K Yacam padoThI
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0°L
Lh = ——, 4acCoB..

60N

31ech pa3MepHOCTh YaCTOTHI BpaIlleHUs Bayia N - 00/MuH.
<n< -
®opmyia padoraer mpu 10<N < nnpen, rae nnpeﬂ MaKCHUMaJIbHAs JJIsI

JAaHHOI'O ITOJUIMITHUKA YaCTOTAa BPpAIICHUA.

13.8. OcobeHHOCTh OTpeieTICHHs] OCEBOM HArPy3KH TS
paguaTbHO-YIOPHBIX MOAIIAITHAKOB
@ [Ipenmnonoxxum, 4To MapuKOBBIN pa-
2 JTUAJTEHO-YITOPHBIN MOIITUITHUK HArpyKeH
ﬁ/ TOJBKO paJuaNbHON cHIoi R co cToponsl
_ Bana (puc.13.7). Ota Harpy3ka nepenaércs
l BHYTPEHHEMY KOJIBITY TOIIITUITHAKA, OT
B KOJIBbIIA — TeTy KaueHUs, OT Tella KauCHHSI -
Hapy>KHOMY KOJIbITYy U OT HapyKHOTO
5 A kombua Ha KOpIYC COOPOUHOM CAMHMUIIBL.
VYT0J1 KOHTaKTa HApy»KHOTO KOJIbIIAa U Tella
, S KaueHus 3. PaBHOACHCTBYIONIYIO CHII B3a-
N UMOJICHCTBUS KOJIBbIIA U TeJla KauCHHSI
l Q|  MOXHO IPHTOKUTH TI0 GUCCEKTPHUCE ITOTO
o ’ yria. 5
K Ho kax10My JefCTBUIO €CTh PaBHOE
\ a Y TIPOTHBOIIOJIOKHO HAMpaBIeHHOE MPOTH-
[ BojieiicTBuE. [loaTOMY, B pe3ynbTare ei-
CTBUS TOJIBKO paJuaibHON Harpy3ku R Ha
Puc.13.7. Cxema nelicTBus TIOIIITUITHHK, B HEM TTOSIBIISIFOTCS CHUTHI,
CWIBI S pacTaIKUBAIOIINE TEJIa KAYSHUS M KOJIBIIA.
OceBast cocTaBisOIIas 3TUX cit S=eR
JU1s apukonoAmunHUKOB U S=0.83eR 17151 poJIMKOTIOAIIUITHUKOB.
Touka npuITI0’KEHUS OTMIOPHBIX PEAKITUI K BTy B 3TOM CITydae 3TO TOUYKa Tie-

pecedeHus] HOpMaJH K TOBEPXHOCTH TeJla KaueHus ¢ OChio Bajia (A Ha puc.13.7).

Bennuuna OQ 3aBUCUT OT T€OMETPUUYECKHUX Pa3MEPOB U THUIA MOJIIUITHUKA.
Hanpumep, 17151 IIApUKOBBIX pauaibHO-YIOPHBIX MOJIIMITHUKOB (cM. puc.13.7)
Oa =0.5B+0.5(D-+d)tgp|
JI1st HOpMasIbHOM padOThl MOJMIMITHUKA HEO0OX0IMMO, YTOOBI KOJIbI[a ObLIH
OpYKaThl K Teny KaueHus. [loaToMy Ha paaralibHO-yIIOPHBINA MOAIIMITHUK BCET/Aa
JIOJKHA J€MCTBOBATh OCEBas CUla FXH > S He3aBHCHMO OT OCEBOH Harpy3KH,

BO3HUKAIOIIEH BClIeICTBUE paboThl Tiepeaay F.
Tak Kak BajJ yCTaHaBIMBAETCS HA JBYX MOJIIUITHUKAX, TO JI1 ONPEACICHUS
COCTaBISAIONIMX Fyy U Fypp IMEEM TOTBKO 0AHO yYpaBHEHUE (XXx=0)
F- Fxnl + Fan = 01
re 3a och X MPUHSATA OCh BaJja.
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Kpome sToro npuarMaem, 94To B OJJHOM K3 TIOIIUITHUKOB OCEBasl CHJIa paBHA
MUHUMAJIBHO BO3MOKHOM IO YCIIOBHIO HEPa3BUTAHUS KOJIEIl, TO €CTh IPHUHUMA-
eM, 9To Fyyi = Si. Tak kak HEM3BECTHO, B KAKOM U3 MOIITUITHUKOB BBITOTHSICTCS
9TO yCIIOBHE, 3a/1a4y OMPECIICHUs COCTABISIOMUX Fyy U Fypp permaem metomom
nonoopa. Hampumep, monaraem, 4to Ha onope oauH Fy;= Si1. Torma qomxHo
OBITH Fx = S1- F>S;.

Eciu 3T0 HEpaBEHCTBO BBHIMOIHSIETCS, TO OCEBBIC CHIIBI OITPEICIICHBI TIpa-
BUIIbHO. Ecnn ke Fypp < Sy, TO 3TOT BapuaHT oTOpackiBaeM, MpuHUMAaeM Fypp = Sy
¥ HAXOJIUM

Fxo1 = So+ F.

B sTom ciydae T0JDKHO OBITH Fyyp > S;.

[TomyueHHbIe OCEBbIE HATPY3KU UCIIONIB3YIOTCS TP OMPEICIICHUN YKBHUBA-
JIEHTHOU Harpy3ku P.

13.9. [Ton6Gop MOAMUITHUKOB
Hespamaromuecs uiam MeAJICHHO BpalllatolIKecs MOITUITHUKYA ¢ YaCTOTON
BpanieHuss N < 100/MHUH MOAOUPAIOT 1O CTaTHUYECKOM rpy3onoabéMHoCcTH Co, TaK

aro6s1 Po < Co. DxBuBaneHTHas cTaTndeckas Harpyska
P,=X,R+Y,F .
KoadpunmenTs XO u YO ONPEAEISAIOTCS MO KATAJIOTaM.

[Moammnuauku, Bpamaroiuecs ¢ yactrotor 1 <n <10 06/muH, paccuyuThiBa-
10T 110 yacToTe BpameHus N = 10 06/mun. [Ipu 3TOM pekoMeHyeTcs ey oImuii
NOPSAJIOK pabOTHI.

13.9.1. BeibpaTh T OAIIUITHUKA TI0 XapaKTepy U COOTHOIICHUIO HATPY30K.
Pexomennmanmm 31ech Takue:

- ecmi Fx< 0.3 R, MOHO IPUHSTH MIAPUKOBBIN pagralbHbIA MOAITUITHHK;

- ecr 0.3R= Fx < 1.5R, M0xHO MpUHUMATH MAPUKOBBIN paguaIbHO-
YIOPHBIN MOAIIUITHUK C YTIIOM KOHTaKTa 3 TeM OoJbiiuM, 4yem Omuxe Fy k 1.5;

- ecnu Fx > 1.5R | To Hy’)KHO MPUHUMATDH POJIMKOBBINA PAJHAIBHO-YTIOPHBIA
HOJIIIUITHUK.

13.9.2. Tlo anameTpy Bajia yCTaHOBUTH pa3Mephl MOIITUITHUKA BHIOPAHHOTO

THIA U BBIHCATH JJIs Hero rabaputable pasmepsl 1 mapamerpst Co 1 C.
13.9.3. Haiitu coorrourenne Fx/ Co n o sromy cooTHOmeHu0 HaliTH B Ka-

Tajore €.

F

X

VR

13.9.4. Onpenenutsb Y CPaBHHUTH C €.

X

13.9.5. B 3aBHUCHUMOCTH OT BBINOJHEHUSI HEPABEHCTBA < € omnpenenuThb

HKBUBAJICHTHYIO HArpy3Ky ¢ y4€TOM OCEBOW CUJIbI UK O€3 Hee.
[Ipumeyanus:
- JUIsl paiIiajbHO YIOPHBIX MOJIIUITHUKOB MPEABAPUTENbHO HANTH HEOO0XO-
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JUMYIO OCEBYIO Harpy3Ky;
- Bce pacu€Thl BECTH /ISl HanboJiee Harpy>KeHHOTO MO IIUITHUKA.
13.9.6. Onpenenuts NOTPEOHYIO TUHAMUYECKYIO TPY30MOBEMHOCTD

e o
C, =PglL,, .
rac LTp - HOTpe6Hoe YHUCJII0O MUJIJINOHOB O60pOTOB IMOAIIWITHHUKA, OIIPEACIIA-

eTcs 10 3aJaHHOMY CPOKY CITY>KOBl.
13.9.7. CpaBHUTH NOTY4YECHHBIE 3HAYCHUS JTUHAMHYECKON TPY30MI0AbEMHOCTH,

JTOJPKHO OBITH CTp <C.

Ecan s10 HCPABCHCTBO BBIIIOJIHACTC:A, TO 3dala4d pCUICHA.

Ecnu CTP > C, 10 HyXHO 1M60 6paTh MOAMMITHAK GOJIee THKENOH CepHH,

0o MNEPCXOJUTHh K Bally OOJIBIIIETO AUaMCTpa U ITIOBTOPATH HOI[60p IMOAIINITHH -
KOB.

Ecnu CTp << C, T0 MOXHO IPHMEHHTH B PACCMATPUBAEMOH KOHCTPYKIIUHN

IIOAIINITHUKH 0osee JIETKOH CCpHUH UINU MCHBUICTO JHUaMCTpa.

KoHTposibHBIE BOMPOCHI
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BaJICHTHAs JUHAMUYECKas Harpy3Ka.

13.7. CBs13b MEXAY OCHOBHBIMH XapaKTEPUCTUKAMU MOAIIMITHUKA.
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