14. IToAMUITHUKA CKOJIBKEHUS

14.1. HaBHaquHG, OCHOBHBIC 3JICMCHTBI U PA3HOBUJIHOCTHU ITOAIINUITHUKOB
210 OIIOPBI BpallaromuUXCA WUJIU ITIOCTYIIATCIIbBHO ABHIKYIINXCA I[GTaJ'Ief/'I, pa6o-
TAarOIIHUEC B YCIIOBHAX OTHOCHUTCIIBHOT'O CKOJIBKCHUA HOBCpXHOCTeﬁ. HaHpHMep,

uamba BaJla 1 HAIIPABJIAIOIKUEC MCTAJJIOPCKYIICTO CTAaHKA.
OCHOBHBIM 3JIEMEHTOM IMOAIINITHHUKA

KOOIC p CKOJILKEHUS JJIS BPAILAOLINXCS J€Talel sB-
% JII€TCS BKJIAJIBIII, IO BHYTPEHHEN IMOBEPXHO-

Bknaibyy ~ CTH KOTOPOTo CKONB3UT Handa Bana. Bkia-
~— JIbIlI yCTaHABJIMBAETCS MO0 B CIIEI[UATHLHOM
— KOpITyce, THO0 HEMOCPEICTBEHHO B HECYILEH

KOHCTPYKUMU MalmuHbI (puc.14.1).
7 \ KoHCTpyKIMM MOAMMITHUKOB CKOIbXKE-
N HUS pa3HOOOpa3HbI U ONPEACISIIOTC TpeOo-
ban 7 BaHUSMH MalIMHbl. OCHOBHAs Harpy3Ka, JJis
’ BOCIIPUATHS. KOTOPOU OHH CITyKaT, pajiy -
Puc.14.1. Tloamunauk anpHast. st BOCHpUATHSI OCEBOW HArPy3KH
CKOJIbYKEHUS BBITOJIHAIOT TOAMSITHUKY (cM. puc.12.2).

[ToAMUITHUKY CKONTBKEHHSI MOTYT OBITh pa3bEMHBIC U HEPA3bEMHBIE. Y HE -

bxnai bepayy PASPEMHBIX TIOJIIMITHUKOB OCHOBHBIM dIeMeH-
— TOM SIBJISETCS BKJIQJIBIII, TTPEICTABIISIOIINA CO-
, 0oi1 nenbHy0 BTYyJIKy(cM.puc.14.1). B ciyuae
Pa3bEMHOTO TTOAIIMITHAKA BKIIA IBIIT COCTABIISACT-

Csl U3 IBYX MOJIOBUHOK: BEPXHETO M HIDKHETO
. bnadw muxud - BKIIAZBIIIEH (puc.14.2.).
Takast KOHCTpYKIIUS 00JIeTYaeT MOHTaX BaJioOB,

YTO ABJISIETCS] OOJBIIUM IOCTOMHCTBOM THUX
Puc.14.2. Bxiaapimm pa3sEMHOTO MOJALIMITHUKOB U OJHOM W3 IIPUYMH UX
MOAIIUITHUKA IIMPOKOTO MPUMEHEHUS.

~

14.2. PexxuMbl TpeHUS B MOAIIUITHUKAX CKOJIbKEHHS
MK B nokoe nanda Bana JeXUT Ha BHYTPEHHEH TOBEPXHO-
ke ) CTH BKJaAbIa. Mexay HUMU BO3HUKAET B 3TO BPEMS HEIIO-
L/ : CPEACTBEHHBI METAIMYECKUN KOHTAKT. [Ipu mycke, B Haua-
Jie IBM>KEHUSI, OTHOCUTENbHAS CKOPOCTh enié Maia v namnda
TPETCA M0 BHYTPEHHEW IMOBEPXHOCTH BKJIAJBIIIA — CYXO€
TpPEHUE.

[To mepe pazroHa cKkOpoCTh ABUAKEHUS LAI(bl BO3-
pacraert, cMa3Ka 3aTSTMBaeTCs B KIIMHOBOW 3a30p M€ -
Puc.14.3.Tloamunank Ky nandoi u pabodeit MOBEepXHOCTHIO BKJIAIBIIIIA,

CKOJIbKEHHSI B TTIOKOE TOJIIIIMHA MACIISTHOTO CJI0S YBEJIMYHMBACTCS U Tanda
BcIuibIBaeT. Ho OT/enbHbIE BBICTYIIBI OCTAIOTCS €IE HE pa3IeIEHHBIMU CMA3KOM.
ITO - NOIMYKUJKOCTHOE TPEHUE.

[Ipu nanpHEWIEM BO3paCTaHUU CKOPOCTH MOSIBJISIETCS CIIJIOIIHON YCTOMYH-
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BBIN CJIOW CMa3KH, MOJIHOCTHIO PA3ICIISIIOIINN TOBEPXHOCTH TPEHUS — ITO KUA-
KOCTHOE TpeHue. OHO BO3HUKAET B CIEIUATBHBIX MOIIITUITHUKAX TPU COOTIOICHUU
OIPEICIIEHHBIX YCIOBUM.

BoJbIIMHCTBO MOAIIUITHUKOB pab0OTAET B YCIOBHUAX MOIYKHUIKOCTHOTO Tpe-
HUSL.

14.3. O6macTu npUMEHEHHS TOAIIUITHUKOB CKOJIBKEHUS

B nacTosiiee BpeMst MOJUIUITHUKY CKOJIBKEHUS] TPUMEHSIOTCS

- U151 0000 OBICTPOXOAHBIX BAJIOB;

- 1711 0000 TOYHOTO HAIPaBJICHUS BaJOB, TAK KAK OHU MOTYT OBITh U3TOTOB-
JICHBI 3HAYUTEILHO TOYHEE NOAIIMITHUKOB KaueHUS;

- 17151 0c000 TSKENO HATPYKEHHBIX BaJlOB;

- IpY yJapHOW ¥ BUOPALIMOHHOW Harpy3Kax;

- KOTJIa 10 YCJIOBUAM COOPKH MOIIIUITHUKN HEOOXOUMO BBHITIOJIHATH Pa3bEM-
HBIMH;

- PU HEOOXOIMMOCTH TOJIYICHHUS MAJIBIX PaIMAIBHBIX Pa3MEPOB;

- B 0COOBIX YCJIOBHUSX, KOTJIa OAIIMITHUKH KaueHHsI HepaboTOCIIOCOOHHI (B
BOJI€, B arPECCUBHBIX Cpe/iax);

- BO BCIIOMOTaTEIbHBIX TUXOXOJHBIX MEXaHU3MaX.

14.4. ITpuuuHbI BBIXOJA U3 CTPOS MOAUIUITHUKOB CKOJIBKEHHS

AOpa3suBHBIA U3HOC

Bo3Hukaer BciieicTBUE onagaHuii co CMa3Koi adOpa3uBHBIX YaCTUI] U HEU3-
0EXXHOT0 CyXOro TPEHHUsI MPU MyCKaX U OCTAHOBKAX.

3acmanue

Bo3HukaeT npu neperpeBe NOANIMITHUKA, TaK KaK BCJIEICTBUE TPEHUS BKIIa-
JbI 1 nanda HarpeBaroTcs. C MOBBIIICHUEM TEMITEPATYPhl IOHMKACTCS BI3KOCTh
MacJiia, MaclisTHas TIEHKA pa3pyliaeTcs, o0pa3yercs HeoCpeICTBEHHBIN MeTaJlI1-
yecKuM KOHTAKT. Kak clIeCTBHE ATOTO BKJIAJBIIIN BBIIIIABISIOTCS HUJIA IMOJTHOCTHIO
3aXBaTBIBAIOTCS Pa30rpeTor mamndoi.

Y cTa10CTHOE BBIKPAIIIMBAHUE

ITpoucxoauT peiko U BCTpEYaeTCsl P MyJIbLCUPYIOIIUX HArpy3Kax.

14.5. MaTepuaiibl BKJIabIIIEH

[TockonbKy Hangbl CKOJIB3AT MO BKIAAbIIIAM, YTOOBl YMEHBUIUTh OTEPU Ha
TpeHUE, NPUMEHSIOT aHTU(PUKLIMOHHBIE MaTepuanbl. Banbl Bcerna us cranu. g
BKJIAJIBIIIEH TPUMEHSIOT:

- OPOH3BI: UCTIOIB3YIOT MIPU CPETHUX CKOPOCTSX U OOJIBIIMX HArpy3Kax;

- 0a0OUTHI: MOAIIMITHUKOBBIE CIIJIABbI HA OCHOBE 0JIOBA WJIM CBUHIA, JIJIs1 HUX
XapakTepHa HU3Kasl TBEPIOCTh, XOpolllasi NpUpadaThIBAEMOCTh; HAHOCATCS TOHKUM
CJIOEM Ha pabouyIo MOBEPXHOCTh BKJIAJIbIIIA, IPUMEHSIOTCS IIPU BBICOKUX CKOPO-
CTSX;

- YyT'yHbI: IPUMEHSIOTCS B MaJJOOTBETCTBEHHBIX TUXOXOHBIX MEXaHU3MaX;

- METAJUIOKEPAMMKA: BKJIAIBIIIA U3TOTABIMBAOT IPECCOBAHUEM U 3aTEM CIIe-
KaHHEM MOPOILIKOB MEN UJTU JKeJie3a ¢ 100aBiieHueM rpaduTa, 0JI0Ba WM CBUHIIA,
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MOJTyYEHHBIN MOPUCTHIA MaTepUall MPOMMUTHIBAETCS MaclioM U paboTaet 6e3 10-
HOJIHUTEJIBHOTO MOJBOJIa CMa3KH; IPUMEHSIOTCS B TAXOXOAHBIX CIa00HArpyKeH-
HBIX MEXaHU3MaXx;

- HEMETAJUIMYECKUE MAaTEPUAJIBL: TUIACTMACCHI, APEBECHBIE MAaTEPUAIIBI U T.IL.;
YCTOMYMBBI IPOTUB 3a€JaHMsI, XOPOILO NMPUPA0aTHIBAIOTCS, MOTYT paboTaTh pU
CMa3Ke BOJOU U B arpECCUBHBIX CPElax.

14.6. YcoBHBINM pacuéT NOJIIMITHUKOB CKOJBXEHUS JIJIsl pEXKUMa
MOJTY>KUIKOCTHOTO TPEHUS

14.6.1. O01mue nonoxeHus

OCHOBHBIM KpUTEpHEM pabOTOCTIOCOOHOCTH MOAIIUITHUKOB CKOJIbKEHUS SIB-
JSIETCSl U3HOCOCTOMKOCTB, T.€. CIIOCOOHOCTH MTPOTUBOCTOATH U3HOCY U 3a€aHHUIO.

Jlnis ompesiesieHust Cpoka CIIykObI 0 U3HOCY B (DOPMYIIBI I0KHA BXOTUTh
BEJIMYMHA U3HOCA 32 OTIPENIeIEHHYI0 HapaOOTKy, KOTOpasi 3aBUCHUT OT KOA(PPHIIH-
eHTa TpeHus. Ho ko3 puument tpenus - BenuuuHa, 3aBUCSIIas OT OYeHb OO0JIBIIO-
ro yuciua GpakTopoB (MHOIIa TAaKUX, KOTOPBIE yUeCTh HEBO3MOXKHO). [l yuéra
3TUX (PAKTOPOB TPeOYETCS MHOTO JIOBOJIBHO JOPOTUX U MPOTSKEHHBIX BO BPEMEHU
HKCIEPUMEHTOB. B pe3ynbrare nosyuuM BbIpaXXeHUsl, IPUTOAHbIE JIMIIb JIJIsl UC-
CJIEJOBaHHBIX Pa3MEPOB MOAIIUITHUKOB B UCCIEAOBAHHBIX YCIOBHSIX.

B MammHocTpOeHuu, N03TOMY, OCHOBHOE IIPUMEHEHUE UMEIOT YCIOBHBIE
pacuéTel, KOTOPBIC B IpOCTEiiiel (hopMe O3BOJISAIOT UCIOIB30BATh OIBIT KOH-
CTPYUPOBAaHMS U SKCIUTyaTalluyd MaluH. J{Jis orieHKu paboToCnoCcOOHOCTH MO~
IIMITHUKOB B PEKHUME MOTY>KUIKOCTHOTO TPEHUS CIYXaT CPEAHEE YACTbHOE aB-

JeHHE P Ha TPYIIUXCS NOBEPXHOCTAX U OLIEHKA yJIEIBHOU PabOThI CHJI TPEHHUS

pV(3,Z[eCI> V- oKkpyXHasi CKOPOCTb L1ar bl Baja, M/c). O6a »>Tu mapamerpa 1aT
KOCBEHHYIO OLIEHKY BO3MOKHOCTEW MOJUIMITHUAKA: PACYET MO YAEIbHOMY JaBJe-

HUIO TapaHTUPYET HEBBIIABIMBAHUE CMAa3KH, a pacy€T 110 Ipou3BeaeHuIo PV-
HOPMAaJIbHBIN TEIMJIOBOM PEKUM, a 3HAYUT U OTCYTCTBUE 3a€aHUS.

JI71s1 TOAIIMITHUKOB JKUIKOCTHOTO TPEHUS BBIMOJHAETCS CIICUAIIbHBINA pac-
4y€T, OJIMH U3 BAPUAHTOB KOTOPOT'O MPUBEEH B CIEIYIOLIEM pa3elie.

14.6.2. Pacu€T 1o yenbHbIM JIaBICHUSIM

Cuuraem, 4TO y/CIbHBIC TaBICHUS paclpeeieHbl pPABHOMEPHO HA TOJOBUHE
nuametpa nandsl (puc.14.4). Pacuér Beayt no
Harpy3ke, OTHeCEHHOM K MPOEKIIUK Hardbl Ha
IJIOCKOCTbh, MEPIEHIUKYIISIPHYIO Harpy3Ke

Fadodas nobeox+ocms

anga bana
g . / bxnadbiua

' - S [ :I’
A Pacyémnoe dabnerue p d I p
Y

>

b noduuntuke p
rac R— OIIOpHas p€aKuus:A Bajla U OCH;
@axmueckoe dabnere

[ o s du | — muamerp nandsr U IIMHA BTYJIKH.
B nogmmnankax 001bIIMHCTBA CTaIllMOHAP-
Puc.14.4. DOmropa naBienuit HBIX MAIlIMH IPU OTCYTCTBUU OCOOBIX TpeOOBa -

B ITOIIUITHAKE HUI1 K rabapuram |_pJ= 1...15Mmna.
Pacuét 00b14HO BeA€TCS KaK MpoBEepOUHbIA. OJTHAKO MOKHO 3a4aThCs OTHO-
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R

meHueM (P = — OTKyjJa |=(pd n d=_[—+5.
d 9lp]

Ornomrenre |/d xome6nercs MIMPOKUX TMpeaenax: s OOJbIINHCTBA Ma-
LIUH ([):0.5 ...0.9, B TpaHCMECCHOHHEIX caMOyCTAHABIIMBAIONIMXCS TIOIIIHITHH-

Kax 0 — l1...2.

14.6.3. Otienka ynienbHOM paOOThI CUJI TPEHUS

[IpousBeneHne pV B HEKOTOPOM CTETIEHU XapaKTepPU3yeT TEII000pa3oBaHHE B
MOJIIIUITHUKE, T.€. KOCBEHHBIM 00pa30M OIICHHBAET paboTy B HEM CHII TPEHUS.

B moammumHMKax 607IBIIMHCTBA CTAITMOHAPHBIX MAIIIAH

[pVJ =2...15 MITaxm/c. TIpn Xopomem OXIaX/IeHHH 3Ta BETHIHHA MOXKET
ObITh MoBbIIIeHA. HanpruMep, B aBTOMOOMIIBHBIX IBUTATEISX
|_pVJ=25. ..35MIIaxm/c , a B Typ6uHax mo 100 MITaxm/c.

Pacuér IMOAIITHUKOB aHAJIOTHYCH pacqéTaM, KOTOPLBIC OITMCAHbI BBIIIIC. Io-
CKOJIBKY IIOAIIATHHUKH HAXOIATCA B XyAIINX YCIOBHAX TCIIJIOOTBOJA, JOITYCKACMbBIC

3HA4YCHU YACIBHBIX JABJICHUN |P | U IPOU3BEACHHUS [pv JUISL HUX TIPUHUMAIOT Ha
20...30% meHblIIe, 4eM ISl paarualibHBIX MOIIIUITHUKOB.

14.7. IToAMIMITHUKH )KUIKOCTHOTO TPEHUS

14.7.1. O6mue cBeieHus U YCIOBHSI TOSIBJICHUS KUJIKOCTHOTO TPEHUS

[Ipu >XUIKOCTHOM TPEHUH paboure MOBEPXHOCTH Han(bl Baja U BKJIaAbIIIA
paszeseHbl CII0eM CMa3KH, TOJIIIMHA KOTOporo h OoJibIe cyMMBI BRICOT R; 1iiepo-
XOBAaTOCTEN MTOBEPXHOCTEN. BHENIHIO HArpy3Ky BOCIIPUHAMAET MACIISHBIN CIIOM.
ConpoTuBIIeHHE TBUKEHUIO ONPEAEIISIETCS TOIbKO BHYTPEHHUM TPEHUEM B 3TOM
cioe cMasku. 3HaueHue kodddunmenta xuakoctHoro tpenus 0.001...0.005.

[lepexon K KUAKOCTHOMY TPEHHUIO TPOUCXOAUT MPU HEKOTOPOIl CKOPOCTH,
KOTOPYIO Ha3bIBAlOT KpUTUUECKOM. [Ipr 3TOM TOJKHBI OBITH COOJIOIEHBI ClIETy-
IOLLME TPU YCIOBUS:

- MEX/1Y CKOJIb3SIIIIMMHU MOBEPXHOCTSAMU JOJKEH OBITh 3a30p KIMHOBOU (op-
MBI;

- MacCJIO COOTBETCTBYIOLIEH BA3KOCTH |l JOJDKHO HENPEPBIBHO 3aII0JHATH 3a-
30p M@Ky CKOJIB3SIIUMU MTOBEPXHOCTSIMH;

- CKOPOCTh OTHOCUTEJILHOTO JIBUKEHUS MIOBEPXHOCTEH JOJKHA OBITH TOCTa-
TOYHOM ISl TOTO, YTOOBI B MACJIIHOM CJIO€ CO3/1aJI0Ch JIaBJIEHUE, CIOCOOHOE ypaB-
HOBECHUTh BHEIIIHIOIO HATrPY3KY.

B panuanbHbIX TOAMMITHUKAX CKOJIBKEHUS! KIIMHOBOM 3a30p 00pa3yeTcs 3a
CUYET CMEIICHUS LIEHTPOB BaJIa M BKJAabIma. [Ipn yBeJIM4eHUN yIiI0BOW CKOPOCTH
HEeHTp tandsl cOMUXKAETCS € LIEHTPOM BKJIAJbIINIA, HO TTOJTHOTO COBIAICHUS 1ICH-
TPOB OBITH HE MOXKET, TaK KaK UCYE3HET PEKUM >KUKOCTHOTO TPEHUS.

OnopHBIM MTOBEPXHOCTSM MOAMSITHUKOB IPUAAIOT TaKyi0 (GOpMy, 4TOOBI 00-
pasoBaBIuiics 3a30p umen Gopmy kiuHa (puc.14.5).

JI71s1 NOAIIMITHUKOB JKUIKOCTHOTO TPEHUSI MOTYT UCIIOJIb30BATHCS KUIKHUE U
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razoo0pasnbie Macna. Hanbosee pacrnpocTpaHeHbl MUHEpaIbHbIE Maciia (MPOIyK-

ThI IepepaboTku HepTH). BakHeiimee cBOWCTBO Macel, ONpeAesionee ux
CMa304HYI0 CLIOCOOHOCTb B YCIIOBHSIX JKUIKOCT-
HOTO TPECHUS — BSI3KOCTH L.

W Paznmnuaror BA3KOCTh IMHAMUYECKYIO U KUHEMA-
S —
THYCCKYIO.
nama Y
paca/ibHas JlnHaMuueckast BI3KOCTb — CONPOTUBIICHUE
11007SMHUK KaHabka CJI0s1 CMa3KM OTHOCHUTCJILHOMY CIBHUTY.
Kunemarnueckast BA3KOCTbh — OTHOLICHUE AU -
Puc.14.5. TlonnstHUk st HAMUYECKOHN
BSI3KOCTH K INIOTHOCTH JKUIKOCTH P
pabOThI MPU KUJIKOCTHOM TPEHUHU V= ]J/ P

Ha npakTtuke BA3KOCTh Macja OIIEHUBAIOT KOCBEHHBIM METOJIOM 10 BpeMe-
HH UCTEUYEHHUS OINPEACIEHHOTO KOJINYECTBA MACIIa U3 BUCKO3UMETPA.

Buckozumempuol — npubopwt 015 usmeperus esazkocmu sHcuokocmu. Ilo npun-
yuny oelicmesusi Mo2ym Oblmv pa3iudHblx munos. Yauwe ece2o 0CHOBaHbL HA NPO-
MeKaHUuU HeKOmopo20 00bEMA UCCIe0VeMOU HCUOKOCU Yepe3 Mapupo8aHHoe Ka-
Jqubposannoe omeepcmue. Ha suckozumemput u mMemoowvl pabomsl ¢ HUMU UMe-
IOMCsL CMAHOapmel.

Cma3zouHble CBOKMCTBA Macell CHIIBHO 3aBUCAT OT TEMIIEPATYPbI CMAa304HOTO
cnos. [Ipy KpuTHUECKOM TeMIeparype, XapaKTEpHOH JJIsl KaXkI0TO copTa Macia,
cMa3o4Has TIEHKA HEM30€)KHO pa3pyIIacTcs.

[Tpu nBM>XEHMHU Macja B KIIMHOBOM 3a30p€ KUJKOCTh KaK Obl 3aIIpeCcCOBbIBA-
€TCsl B HETO Y MPOTAJIKUBAECTCS Yepe3 3a30p. Bo3HMKAET MaBjIeHUE CIIOSI Macia Ha
BaJI, KOTOPOE ¥ YPABHOBEIIMBAECT BHEIIHIO HArpy3ky. O4eBUIHO, YTO JJIsl TOTO,
9TOOBI MACJIO IPOTAJIKMBAIIOCH YePE3 3a30P, HY)KHA ompeeaeHHas CKOPOCTh JIBH-
JKEHUSI KOHTAKTUPYIOIIHNX JAETAJIEN U CMa3KH.

14.7.2. Pacuét noaIIMIHUKOB KUIKOCTHOTO TPEeHUS! (TUAPOAMHAMUYECKUX

MOIIUITHUKORB)

HUcxonupie faHHBIC:

- R, H — panuanbHas Harpy3ka, M3BECTHA U3 pacyETa BajioB;

- N,00/MUH — YacTOTa BpallleHUs, U3BECTHA U3 KUHEMATUYECKOT0 pacuéTa
MPUBOJIA;

- d,MM — nramMeTp marndbl Baia, U3BECTEH U3 pacuéTa U KOHCTPYHUPOBAHUS Ba-
JIOB;

- YCJIOBHS U PEKUM PaOdOTHI, N3BECTHBI M3 TEXHHUYECKOTO 3aaHus Ha MPOCK-
TUPOBAHUE MMPUBO/JIA.

14.7.2.1. 3anatscs otrourermem 1/d. [TonyunTs ¥ IPUHATE 3HAYEHUE | u
MPOBEPUTH MPUHSATHIE MAPAMETPHI MOAIIUITHUKA MO YACIbHBIM JABIECHUSM P U IO
npousBeneHuto pV.

KopoTtkue nandsi d/d <0. 4) 06magaroT Maoif TPy30MoabEMHOCTHIO.

JnuHHbBIE (|/ d >1) Tpe6yroT NOBHIIEHHO KECTKOCTH ¥ TOYHOCTH BAJIOB.
DTa MpoBeEpKa BBINOJIHAETCS TaK K€, KaK U IS MOAIIUITHUKOB IMOTYKUJIKOCT-
HOro TpeHus. OHa NpeaynpexaacT BO3MOKHOCTb 3a€1aHNs U MTOBBIIIEHHOTO HU3-
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HOCA B CJIy4asiX KpaTKOBPEMEHHOTO HAPYIICHHSI )KUIKOCTHOTO TPEHHUS (ITyCKH, TIe-
pebou B Harpy3ke, rnojaye Macjia u T.11.).

|_pJ= 0.5...15MIla u I_pVJZ 2.5...15MITaxm/c — IPUHUMAIOTCA U3 OMBITA KOH-

CTPYHUPOBAHUS U HKCILTyaTallMM B 3aBUCHUMOCTH OT MaTepualia BKIabIIIa.

14.7.2.2. BeiOpaTh OTHOCUTEIBHBIN 3a30p

D — pabounii nuameTp BKJIAIbIIIA;

d — nuamerp nandsr;

S=D-d - JMaMeTpalibHbIN 3a30p;

0=S/2 - paauanbHbINA 3a30p;

Y= S/d - orHocurensHsiit 3a30p.

Hcnonb3ytoT 1100 peKoOMEHAAIMH JIJIsl aHAJIO-
TUYHBIX KOHCTPYKIIMMA, TMO0 SMIIUPUIECKYIO Gop-
MyIty

v~ 0.8x103x V02

14.6. llanda Bana rjie V - OKpY>KHasi CKOPOCTh Hangpbl.
OOBIYHO J1J1s1 BaJIOB TUAMETPOM J10 250 MM UCIIOJIB3YIOT JIJIsl COTPSIKEHUS
nandsl ¥ BKIJIAJBINIA OJIHY U3 CICAYIONMIUX TOCAI0K

H7.H9 H7 H9
] ] ] .
h7 e8 e8 d9
[ToaToMy W >KenaTeNbHO COTJIAcCOBaTh C OJHOM U3 HHX.
14.7.2.3. BeiOpaTh COPT Macia U €ro CpeAHIO padouyro TeMIepaTypy
Cpenusist pabouasi TeMmneparypa npuHumaetcst B quamnazone 45...75°C. Ilo
CTaHJIAPTHBIM XapaKTEPUCTUKAM Macja, KOTOPBIE MTPUBOJISATCS B KOOPAHMHATAX

'[Cp — L, BBIOpaTh cOpT Maciia, 00eceYrBaouii TpedyeMyro paboTocnoco0-

HOCTh MPY Ha3HAYCHHOW TeMmepaType (T.e. yCTAHOBUTH TPEOYEMYIO BSI3KOCTh

Macia ).
14.7.2.4. Onpenenuts KOdPGUIIMEHT HATPYKEHHOCTU MOITUITHUKA
2
C, =RV
R :
uw/d

14.7.2.5. Onpenenuts OTHOCUTENbHBIN SKCLIEHTPUCUTET
ITo rpaduky B koopmunatax ¥ - CR, 115 npuHATOrO paHee COOTHOMIECHHS

I/d, OIIPEIECIUTH TPEOYEMYIO BENMYMHY OTHOCUTEIBHOIO SKCIICHTPUCUTETA Y.
14.7.2.6. OnpenennTe MUHUMAJIBbHYIO TOJIIIUHY MACISHOTO CIIOS

h . =0.55(-y)

14.7.2.77. Onpenenutb KpUTHIECKOE 3HAUCHUE TOJIIIMHBI MACIISTHOTO CJIOSI
[Tpu 5TOM 3HAYEHUU HAPYIIAECTCS PEKUM KUIKOCTHOTO TPEHUS.

th - R21+R22 '

- IIEPOXOBATOCTH MOBEPXHOCTEN 1AT(bl M BKIIAIBIIIA.

rac RZl n R22
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[Mpunumarotes mo 'OCT 2789-73 B mpenenax 6.3...0.2MkM.
MOHO OPHEHTUPOBATHCS HA TAKHE MapaMETPHI.
[amda Bana:

- TOHKOE TOUCHHE R21: 6.3...1.6 MKM;

- nutroBaHUE R 1 3.2...0.4 MKwMm;
- IOJTUPOBAHUE R 1 1.6...0.05 MxmM.
Bxmagpm:

- NIPOTATMBAHHUE W pa3BEépThIBaHMEe R 29 =10...1.6 MKMm;

- mabpeHne R22= 10...3.2 MKM;

- TOHKO€ pacTaunBaHUE R 9 6.3...1.6 MKM.

PexoMeryeTcs nandy o6pabaTsiBaTh He HIKE R 1 =3.2 MKM, a BKJIQJbIII -

He HKe R . =6.3 MKM.

z2
14.7.2.8. KoapdunueHT 3amnaca HaaEKHOCTH MOIIMIAITHUKA
k="min > [i].
e
Pexomennyercs:

- pu V>0.5m/c I_kJ >2;

- mpu V <0.5M/c - MOXXHO TOMYCTHUTb I_kJ HECKOJIBKO MEHBIIIE, 110

1.8, Tak KaK KacaHWe BBICTYIIOB MUKPOHEPOBHOCTEW B ATOM CIIy4ae HE MPUBOJUT K
3aMETHOMY HarpeBy ¥ M3HOCY MOJAIIAITHUKOB.

14.7.2.9. IIpoBepka TemnepaTypHOro pexuma NOAIIUITHUKOB

IIpoBepka BBINOIHAETCS 10 YPAaBHEHUIO TEIIOBOrO OanaHca

Qi 2Q

Brigensiercst B cekyHay

Q =RfV JK,

BBI
riae T — ko3 puueHT TpeHus.
KoadduimenT TpeHrs MOXHO ONpeaeauTh 0 COOTBETCTBYIOIIUM Ta0IHIIaM,

BBIJ

HCIIONBb3Ys NPUHSTBIC pAaHbIIC 3HAYCHUS I/ d, X V.
KosnuecTBo 0TAaBaEMOr0 TEIIa ONpPEneisaeTCs BEIPAKECHUEM

Q.. =Q; +Q,, [x,

rac Ql - KOJIMYCCTBO TCIIJIa, OTBOAUMOC OT IMOAIIIMNITHHUKA MAaCJIOM,

OTH

Q2 - KOJMYECTBO TEIJIa, OTBOJUMOE UYepe3 KOPIYC U Ball B OKPYKato-

IIYIO Cpeay.
Ql = Cvp(tBHx _th) » HoK,

rac¢ C — yacibHasd TEMJI0EMKOCTh Maclia, s He(l)TSIHBIX CMAa30YHbIX MacCeEia
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MOKHO IpuHUMATh ¢=1.92x10% Ix/(xkr*x°C);
V — 00BEM Maciia, IPOTEKAIOIIEro Yepe3 MOAIIUIHUK B OJIHY CEKYHY,
MO>KHO OIPEJEIUTh 10 COOTBETCTBYIONIMM IpaMKaM 110 NIPHHATHIM PaHee BEJIH-

yunam |/d, 1LV, O,

p — IINIOTHOCTH Macijia, IJIs1 HC(I)THHI)IX Macei MOKHO ITPUHUMATDb
p~900 kr/™m>;

tBbIX . tBX - TCMIICPATypPa Ha BbIXOAC U HA BXOJAC ITIOAIINITHHUKA, °C.

OTBOI[ TCINIOTHI YCPC3 BaJl OOBIYHO HE YUUTBIBACTCS, TaK KaK OYCHb MaJl. Ilo-
9TOMY Q2 - OTO TOJIBKO TCILIOTA, OTBOAUMAA YCPE3 KOPITYC IMOAIIHUITHHUKA.

Q, =K At —t ), Jix

rie  K1=9...16, Br/(M?x°C) - k03 dHIHEHT TeILIonepejaun B CUTYaLHH,
KOTI'/Ia HET 00/1yBa MO/IIUITHUAKA;

KT =16,/v

1[MU, KOTJ]a €CTh 00YB CO CKOPOCTHIO V0 6Il;

BBIX

N B1/(M*x°C) - k03()(pHIMEHT TEIUIONEPENAYN B CUTYa-

A — momans HAPYHOW MOBEPXHOCTH MOJIIUITHAKA, OMBIBA€Masi BO3Y-
XOM, M?.

Ecnu ypaBHeHue TemioBoro 6ajianca He BBITIOJIHIETCS, TO U3MEHSIIOT I'€0-
MEeTpHUYECKHe TTapaMeTphl MOAIIUITHUKA, BRIOUPAIOT JI CMa3Ku Maciio ¢ O0JbIei
JTUHAMHYECKON BSI3KOCTBIO, Ha3HAYAIOT JIJI1 pa00YMX MOBEPXHOCTEN HAM(bl U
BKJIQ/IbIIIIa MEHBIITHE IIEPOXOBATOCTH. MOXKHO MEHATH BCE OJHOBPEMEHHO, YTOOBI

YIIYUIIUTh TEMIIEPATYPHBIN PEKUM.

KonTposnbHbIE BOIIPOCH

14.1. HazHaueHHe 1 OCHOBHBIE 3JIEMEHTHI MOJIIMITHUKOB CKOJIBbKEHUS.

14.2. PexxuMbl TpeHUS B MOAIIAITHUKAX CKOJIbKECHHUS.

14.3. IIpumeHEeHNE TOAMIUITHUKOB CKOJIBKEHUSI.

14.4. ITpuunHBI BBIXOAA U3 CTPOS U MATEPUAIIBI BKJIAABIIIEH MOAIINITHUKOB
CKOJIbYKECHHS.

14.5. PacuéTr moAIMMITHUKOB I PEKUMA MOTYKUIKOCTHOTO TPEHUS.

14.6. ’KuakocTHOE TpeHHE B TOAIIUITHUKE CKOJIBKEHUS U YCIIOBUS €T0 CY-
LIECTBOBAHUS.

14.7. Pacuét MoAMMNIHUKOB )XKUAKOCTHOTO TPEHUS.
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