NOALLUNTIMTHUKHN

BbiNnoJIHUAA:
npenofaBaTesib
cneutrexHoJsiIormm
NMuuesnu E.T.




NoALWUNIMHUKU -3TO ONOPA AJ1A4 BAJIOB U
OCEMW.

o npuHyuny pabomabi ece MOOWUNMHUKU MOXHO

pa3desniumsb Ha:

* NOALLUMMHUKN KQYEHUST;

* NOALLUUMHUKU CKOMNBbXEHUST;

* rasocTaTuydeckme nogLlmnNnHUKK;

* razogmMHamMmyeckme nogLLunnHUKK;

* rmgpoctaTnyeckne NoaLnNNHUKK;

* rmnagpogmMHamMmmnyeckme noaLUnnHUNKY;

* MArHUTHbIE MNOALLUMNMHUKN.
OCHOBHbIe TUMbI, KOTOPbIE I'Ipl/lMeHFII-OTCFI B MaIJJI/IHOCTpoeHVIVI —
' YyeHusi u nocC o - )




N300peTeHne nogLLNNHNKOB

®dununn BoaH (Philip Vaughan) ky3Hew u3
Yanbca B 1794 rogy nepBbiM 3anaTeHTOBasT
KOHCTPYKLMIO KNAacCUYE€CKOro NoAgLnrnHuKa.

[To Apyrmm gaHHbIM cenapaTop noaLunnHuKa
66111 n3obpeteH ewle B cepeanHe 17/00-x
rogoB [IxoHom XappucoHom (John
Harrison).



OBLWME CBEAEHUA, HASHAYEHUE | (776,
KINNACCUDUKALIUA W AeGs

[ToOWUNHUKU CKOMbXXEHUSI-
ibIM Y4aCTOK Bana
B le1Ka) CKONb3UT

JWUNHUKU Ka4eHUSI-
i KayeHus.




KOHCTPYKUWN MOAWNTITHNKOB
CKONBbXXEHUA

[ToOLWNNHUK CKOMBXEeHUA COCTOUT N3 Kopryca 1 BKnaablLa.
OCHOBHBIM 3fIEMEHTOM MOALUUNHUKA ABNSIETCS BKNaabiw . Ha
NOBEPXHOCTM BKMaAbILLIA UMEKTCSH CMa304Hble KaHaBKM. Mexngy
KOpMnyCOM 1 BKNagbllleM 3a30p, 3arnosiHeHHbIN cMa3kon. CBepxy B
Kopnyce UMeeTCcHa OTBepCTUE ANdA Nnogavyn CMa3ky — MacrieHka

Kopnyc n Bknagpil MOryT ObITb HepasbeMHbIMU UMK
pa3beMHbIMM.

Hepa3beMHbIN
NOALMUNHUK CKOSbXXEeHUS:
1- eknadbiw; 2 — Kopnyc.




NOALWNIMHUKN CKOJIbXXEHWNA

[MogLUMMHUKK CKONBbXEHUA NMEIOT orpaHm4yeHHoe npuMmeHeHmne no CpaBHEHNO C
noawnnHMKamMm Ka4eHnsd n npnMeHATCA B CJie4YLLNX Crly4HaaX:

AN 04eHb ObICTPOXOAHbBIX BanNoB (A40NroBe4YHOCTb NOALLUNMHUKOB KA4eHUA O4EHb
Mana);

ANs1 TOMHOWM YCTaHOBKW BarioB U OCew;
OJ1 BANoB 04eHb 6ornbLUoro AnameTpa (HeT NoALWMNHUKOB KaYeHUS);

ansa obecneyeHus ycrosuin cO0pKK, korga noaLnnHUKN OOMKHbI ObITb
pasbeMHbIMU, HAaNnpumep, A9 KOfIeH4YaToro Bana;

npu paboTte NoaLWMNHUKOB B BOAE, arpeCcCuUBHOM cpeae U T.M. (MoALLNMHUKA KaYeHUs
‘ HepaboToCnOCObHbI );

0119 TUXOXOAHbIX BanoB HEOTBETCTBEHHbIX MeXaHU3MOB, KOraa noaLUnnHUKK
CKOMNbXXEHUSI OKa3bIBAOTCS MPOLLE MO KOHCTPYKLMM U AelleBne NoALNNHUKOB
KayeHuns.

HepocTtaTtku:

TPEebyHT NOCTOAHHOIO Ha430pa 3a COCTOAHMEM CMa3KM U HarpeBoM,;
BonbLUOW pacxod CMa3o4YHOro MaTepuana;

[locTOMHCTBA:

01151 TOYHOW YCTaHOBKM BarioB U OCEMN;

ans Bano 60nbLIOro AnameTpa

XOpoLo paboTatloT B BOAE, arpeCcCUBHON cpeae.




NOALWNIMTHUKIA CKOJIBXKEHNA
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NOALWNIHUKA CKOJIBXEHIA
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NOALWNITHUKIA CKOJIBXKEHNA
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NOALWNITHUKIA CKOJIBXKEHNA




NOALWNITHUKIA CKOJIBXKEHNA




NOALWNITHUKIA CKOJIBXKEHNA




NOAWNTITHUKU CKOJIbXXEHA




NOALWNIHUKA CKOJIBXEHIA




MATEPWUAIbI BKINTAODbIWA

Bknagbill  nogluunHWKaA  WU3roToBfieEH U3 aHTI/ICprIKLI,I/IOHHbIX

mMarepuanoB: JyryH, OpoOH3a, MeTannokepamumka, nnacrtmMaccsl,
0abouTbl. BabbuTbI - cNNaBbl HA OCHOBE OfioBa U CBMHLA

BpoOH3bl — ONfIOBSIHHbIE, CBMHLIOBLIE, KPpEMHUEBBIE, antoMuHneBble. ObnagatoT BbICOKMMM
MEXaHUYECKMMUN XapaKTEPUCTMKaMU, HO NII0XO npupabaTbiBatOTCS U OKUCIIAKOT Macrio.

UyryH — xopowure aHTUPUKLMOHHbIE CBOMCTBA, HO npupabdaTtbiBaeTcs xyxe, Yem OpoH3a
(TMXoxoaHble U cnaboHarpyXeHHble NoALMIHUKN).

Babbut - Ha ONoOBSAHHON, CBMHLIOBOW M Ap. OCHOBaX — NyylIMn MaTtepuan ans NnoawunHUKOB
CKOJIbXXEeHUs1. XOpOoLLOo rnpupabaTtbiBatoTCs, Masio n3HalLuMBaEeT Barl, CTOEK NPOTUB 3aefdaHus, He
okucngaet macro. OTpuuatenbHoe CBOUCTBO — XPYMNKOCTb U BbICOKasi CTOUMOCTb.

[TnacTmaccel — Ha gpeBecHon (ocn) nnu xnony4aTtobymaxHON OCHOBE — TEKCTOHE.
HepeBo, pe3nHa u gpyrue matepuarbsl MOryT paboTtaTth Npu BOAsSIHOW cMaske (rmapoTypOuHbI).
KanpoHb! — TOHKKI CIIOM HAHOCAT Ha paboyyto NOBEPXHOCTb METANIMYECKOro BKNaabILla.

MeTannokepamMmyeckmin BKNnagbll — NpeccoBaHUEM MNpu BbICOKMX TeMMepaTypax NopoLLKOB
OpOH3bLI NNn xenesa ¢ gobasneHnem rpaputa, meaum, ornosa U cBuHUa. HemeTtannuyeckue
Martepuanbl YCTOMYMBbLI NPOTUB 3aefaHnsl, XOpoLLo npupabaTbiBatloTCcs, MOryT paboTtaTb npu

CMasblBaHMM BOAOW, YTO UMEET CYLLECTBEHHOE 3HaYeHMe NOALLIMMHUKOB HACOCOB, NMULLIEBbIX
MalLUUHax U T.4.



NoA4WNIMHUMKA KAHEHWA

[MoaLWWNHUK Ka4eHNss COCTOUT U3 ABYX KOMeL, TeN Ka4yeHus 1 cenapaTopa.
Cenapatop oTaenseT, yaepXXMBaeT U HanpasnseT Tena kadeHus. Ha konbLax

€CTb OOPOXKN Ka4EeHNA.

Hocmouncmea: Heoocmamku:

MaJIbl€ OTEPU HA TPEHUE; HE BBIJICPKUBAIOT yJAapHbIE W BUOpaAIMOHHbIC
MaJIblii HAarpEeB; Harpy3Ku;

HAJIC’KHOCTb; HCHAJIG)KHOCTh Tpu  paboTe B  BOJE,
HEBBICOKAasi CTOUMOCTD; arpeCcCUBHBIX Cpeaax;

B3aMMO3aMEHSIEMOCTD; HEPA3bEMHOCTh KOHCTPYKIIHH;

OpOCTOTAa B OKCIUIyaTalldd W MaJjblil pacxoj | iyM MpHu OOJbIIMX 000pOoTax.

CMa3KH.




KNACCUDPUKALIUA

[1lo TNy BOCNpMHUMaeMOoU —

Harpy3km nogwnrnHMKN Kav4eHn4d Aefnarcq Ha. Cfi’f\“\\\

PagauanbHble - BOCNPUHUMAKOT Harpys3Kky
OEVNCTBYIOLLYIO NepneHanKynsapHo ocx Bana

YNopHbIe — BOCMPUHUMAIOT Harpysky
OEWUCTBYIOLLYO BOOMb OCK Bana

PaguanbHO-ynopHble - BOCMPUHMMAIOLL
Harpysky Kak neprneHaukynspHo,
Tak 1 BOOJSb OCU Bana.




KINACCUPUKALINA
[lo dpopme Ten KayeHud Ha:

LapUKOBbIE;
PONUNKOBLIE:

LMNNHOPUYECKME , KOHUYecKue,

W

BboukoobpasHble(cdhepuyeckme), nronb4vaTble




OCHOBHbIE $OPMbI TENN1 KAHEHUA,
NMPUMEHAEMbIE B NMOALWMNIMTHUKAX

a) Wwapuk,;

POSNKU

0) ULMNUHOPUYECKUI;
B) KOHNYECKUI;

r) 6oukoobpasHbIN;
A) uronbyaTtbin;
e) BUTon



UIrOJIBYATbBIE NOALLUUTITHUKWA
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KINACCUDPUKALIUA

[To-uncny-psaoB-TenkadeHus Ha:
OaHopsiaHble MHoropsaaHble.




Ponnku n cenaparop ynopHoro
nronb4aToro NoaLWwmnnHuKa

PagnanbHbIv LLApPMKOBLIA NOALUMAHMK NS

KOPMNYCHbIX y310B PaguanbHbI pOfIMKOBbLIWM NOALWMNHUK




[BYyXpAOHbIN paguanbHbIA POSTMKOBbLIN

NoALLNNHMK C 6OYKOOBpPa3HbIMU pONMKaMm
(cchepnueckuni)

PagvanbHO-YNOpHbLIN POSTMKOBLIN
NOALUMMHUK
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MHOIOCJTOVHbIV NOALLNIMTHNK




Kepamunyeckue
NOALUMNMHUKA

- [TnacTukoBble.

A NnoawnnHUK
Y :

@S‘“f




MAI'HATHBIE NOALWWNTITHUKIA.

PoTop 1 MarHuTHble NOALLIUIHUKA
[MpyHUMN OENCTBUA MAarHUTHbLIX NOALIMMHUKOB OCHOBbIBAETCA Ha adpdpekTe
neBuTaunum B MarHUTHOM Morne.




MAIFHUTHBIE NOALWNTITHUKM,

Ban B Taknx nogLunHuKax B NpAMOM CMbICNE
cnoBa BUCUT B MOLLHOM MarHMTHOM none.
CucrtemMa gaTymKoB NMOCTOSHHO OTCrEXUBaeT
NoNoOXeHne Bana, u nogaeT curHarsnbl Ha
NO3NLIMOHHbIE MAarHUTbI CTaTopa, KOPPEKTUPYS
CUNy MNPUTSXKEHUSA C TON NN MHOU CTOPOHBI.

HeocnopumbiM NpenMyLLIECTBOM MarHUTHbIX
NOALUMIMHUKOB SIBMIAETCS MNOSIHOE OTCYTCTBUE
TPYLLMXCA NOBEPXHOCTEN, a cneaoBaTernbHO
N3HOCA, TPEHUS, a rMaBHOE OTCYTCTBUE BbIfleTa N3
paboyein 30HbI YacTuL, 0bpasyroLLMXCS B MPoLecce
PaboTbl OObIYHbIX



MAITHUTHBIE NOALLUHUTITHUKM.

BHyTp noatinnHmnka oomoTki. Pagom nexnT
BHYTPEHHee KOJbLO — OHO HMUKaK He KpenuTc4d
B KOpny(




MAITHUTHBIE NOALWNTITHUKM,

OTOT BUA NOALLUUMHUKOB
MCMNONb3YyeTCA AN CBEPXTOYHbIX W
CBEPXYNCTbIX Mpon3BoAcCTB. Hanpumep
B TYpOOMONEeKynsapHbIX Hacocax,
MCNoNb3yeMbIX 419 CO30aHuUA
BaKyyMa.

HecmMoTp4a Ha BCce NnpenmyLlecTBa
NOALLUMMHUKA UMEKDT OYEHb DOSbLLION
HEOOCTATOK — OHU 9HEPro3aBUCUMBI.
OTO CUINbHO YOOPOXKAET BCIHO
KOHCTPYKLMIO, a TaKKe yBenmymnBaeT
BEPOATHOCTb BbiXoaa noaLunnHuKa m3






SAOAHUNE OJTA YHALLUNXCA.
OMNPEOENNTB TUIM KAXAOOIO nogwnrnHUMKA, COrmACHO
KINACCUNDOUKALNN:
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Cnacun6o 3a BHuMmMmaHue!



