10. 3AIIMTA PIC OT JECTABWIN3UPYIOLIUX ®AKTOPOB
BHeniHne MexaHu4YeCKHe BO3ACHCTBUSA

B nporuecce skcriyaTanyy, TpaHCIIOPTUPOBKU U XPAHEHUSI U3/IETUS MOTYT
UCIIBITHIBATh MEXAHUYECKHUE BO3JCHCTBUS, XapaKTEPU3yEMBbIE:
® Hana3oHOM YacTOT KoJeOaHuH,
® aMIUTUTYIOMH,
® yCKOpEHUEM,
® BpEMEHEM JACHUCTBUS.
[TpnuriHAMU MEXaHUYECKUX BO3JIEUCTBHUI MOTYT OBITh:
® BUOpAIMK IBIKYIIMXCS YacTel JBUTATEIS,
neperpy3Kku npyu MaHEBPUPOBAHUH,
CTapTOBBIEC MEPETPY3KHU,
BO3JICIICTBUE OKPYXAIOIIEHN cpenibl (BETEp, BOIHBI, CHEKHBIC JTABUHBI,
3eMIIETPSICEHUS, OOBAJIBI U T. 11.),
B3PBIBHBIE BO3/ICUCTBUS (B TOM YHCIIE, AaTOMHBIE),
HEOpEKHOCTH 00CITYKUBAIOIIETO NMepcoHana (TajeHue anmaparypsl) U T.1.

CBoiicTBa KOHCTPYKUMI

Buoponpounocms — CBOMCTBO KOHCTPYKIIMU ITPOTUBOCTOSTH Pa3pyIIalOIEMy
JEHCTBUIO BUOPALIMY B 33JaHHOM JIMAIIa30HE YAaCTOT U YCKOPEHHUI U MPOA0KATh
BBITNOJIHATH CBOU (DYHKIIMU MOCJIE€ OKOHYAHUs BO3eHcTBUS BUOpanuu. st atoro
HE J0JDKHO MTPOUCXOANTH CHIJIOBBIX U YCTAIIOCTHBIX Pa3pyLIEHUM, COyAapeHH
4acTeW KOHCTPYKLIHH.

Bubpoycmoiiuueocms — CBOWCTBO KOHCTPYKITUU BITIONHATH (DYHKIINH MTPU
BO3/ICICTBUM BUOpAIMM U yIapOB B 3a/IaHHBIX AMANa30HaX YaCTOT U YCKOPEHUH.
Yoapocmoiitkocmp — ciocoGHOCTH TPOTUBOCTOSATH BO3HUKAIOIIMM TIPU yiapax
CHJIaM M I10CJI€ X MHOTOKPAaTHOTO BO3JIEHCTBHSI COXPAHSTH TAKTUKO-TEXHUYECKUE
XapaKTEPUCTHKU B Mpe/iesiax HOPMBI.

Yoap — xpaTkoBpeMEHHBIN MPOLIECC BO3ACUCTBUS, INIUTEIBHOCTh KOTOPOTO PaBHA
JIBOMHOMY BPEMEHH PacIpOCTPAaHEHUs yIAPHON BOJIHBI 4epe3 OOBEKT.

Kak npaBuio, obecrieueHue BUOPOCTOMKOCTH, BUOPOYCTOMUNBOCTH U
YIApOCTOMKOCTH CBSI3aHO C OTCYTCTBUEM PE30HAHCA U JIIOPTOB

MeToabl 3a1IUTHI
MeToap! 3aIUTEI OT BHEHMITHUX MEXAHUYECKUX BO3ICHCTBUMU:

® RBUOPOM3OJIAIMSA alapaTyphl C MOMOIIHI0 AaMOPTU3ATOPOB;

® o0ecreueHne MEXaHNYECKOM KECTKOCTH U IPOYHOCTH KOHCTPYKITUH.
[Tpu BUOpOM30IAIIMY HA TIYTU PACIIPOCTPAHEHUSI BOJTHOBOW DHEPTUHU
MEXaHMUYECKHX KOJeOaHu pacronaraeTcs JoIMOJHUTEIBHOES IMPUCIIOCO0ICHNUE,
OTPAXKAIOIIEE WU MOTJIOMIAOIIEE ONPEAEIEHHYIO YaCTh 3TOU YHEPTUU.
Bo3HMKAOT orpaHuyeHus 10 Macce, pasMepam, NPOYHOCTH U T.1.



[Tpu Bo3nelicTBUY HA aMOPTU3UPOBAHHBIN 00BEKT BUOpanuii (yaapoB), CIIEKTP
YaCTOT KOTOPBIX JIEKUT BBIILIE YACTOTHI COOCTBEHHBIX KOJICOAHUN CUCTEMBI,
aMOpTHU3aTOp paboTaeT KaK JUHENHBIN QUIBTP HUKHUX YACTOT.

AMopTu3anus

AMopTH3anus - CUCTeMa YIIPYTUX OMOpP, Ha KOTOPbIE YCTAHABIMBAETCS OOBEKT C
LEJIBIO 3aIUTHI €r0 OT BHEIIHUX JUHAMUYECKUX BO3CHCTBUM.

OCHOBHOE CBOMCTBO TaKMX OMOP (aMOPTU3ATOPOB) — KOJICOAHUS HECYILIECH
KOHCTPYKIIMH, BO3HUKAIOUINE B PE3yJIbTaTe ACUCTBUS BHEITHUX BUOpaLUi U
yZIapoB, MepelaloTCs anmnaparype 4epe3 ynpyrui 3JI1eMeHT.

Jlemngpupoeanue — noriouieHNE SHEPTUHU, 00YCIOBIEHHOE PACCESTHUEM SHEPTUH B
pe3yabpTare TPEHUs B MaTepualie aMopTusaropa (pe3ruHa), B COUJICHEHUIX (CyXoiu
nemigep), B cpene (BO3AYIIHbIN I KUIKOCTHBIN feMiidep).

KecTKoCTh KOHCTPYKIIUU

KecTKOCTh KOHCTPYKUMIA — OTHOIIIEHUE CHIIBI K JiehOpMaIliu, BbI3BAHHOM 3TOM
CUJIOMN.

Kpurepuit BBICOKOI ®KECTKOCTH — 00eCriedeHre COOCTBEHHON pe30HAHCHOM
YaCTOThI KOHCTPYKIIMH B TPU pa3a O0JIbIIIEH 4YacTOThI BO3ACHCTBYIOIINX
KOJIeOaHUM.

[Ipumep:

Pe3onaHcHas 4yacToTa 0Tpe3ka MHOTOKHIIBHOTO TPOBOAA IiuHOM 10 Mm
coctasisier 1000-2000 I', a anementoB nuametpom 0,6...1 MM (Macca 0,3...12 1) u
oOIIeHt JTMHOM C YIETOM MPOBOJIOYHBIX BBIBOIOB, paBHOU 30 MM — 200-450 I', To
BO3JECHCTBYIOIIAS YACTOTA HE AOJKHA npeBbimarth 70 I,

YnapHbie BO31eiCTBUA

Ynap — MrHOBEHHOE U3MEHEHHE CKOPOCTH JBMKEHUSI T€Ia Ha KOHEUHYIO
BEJIMYMHY 32 KOPOTKHUI TPOMEKYTOK BpEMEHU. Y J1ap ABJISETCS HECTAI[MOHAPHBIM
IIPOIIECCOM C IITMPOKUM CIIEKTPOM. Y 1ap BBI3bIBACT BO3HUKHOBEHHE COOCTBEHHBIX
Y BBIHY>KJICHHBIX 3aTyXaroluX KoJieOaHuH.
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Y mapHbIe UMITYJIbCHI: TTOJIYCHHYCOUIAJIbHBIN, TPEYTOJBHBIN U IPSIMOYTOJIbHBIN



HcxoaHblie JaHHBbIE 115l MPOEKTUPOBAHUS

[Ipy MpOEKTUPOBAHUM CUCTEMBI aMOPTU3ALMH ONPEAEIIAIOT KOJTUYECTBO U THUII
aMOpTU3ATOPOB, a TAKXKE CIIOCOO UX PACTIOTOKEHHUS.

B kauecTBe HCXOIHBIX CIIyKaT apaMeTphbI:

BHEIIHUX TUHAMUYECKUX BO3IECHCTBUII;

OKPY’KAIOLIEH CPEbI;

KMHETHYECKHUE MapaMeTphbl U rabapuThl aMOPTU3UPYEMO anmapaTyphl;
JIOMyCTUMBIE 3HAYCHUS] JUHAMUUYECKUX BO3/IEUCTBUN HA aMOPTU3UPYEMYIO

anmnaparypys;
® CTaTUYECKUE U IUHAMHYECKUE XapaKTEPUCTUKH aMOPTHU3aTOPOB.

JTanbl pacyera
Pacder cuctembl aMOpTU3alliK POBOJAT B TPU dTara:
1. Cratuueckuii pacyeT — ONpeIeSI0T CTATUYECKYIO HArPY3Ky Ha KaXKIbId
aMOpTHU3aTOP U BBIOUPAIOT TUIT aMOPTU3ATOPA.
2. Pacder Ha BUOpAIIMOHHYIO HArPYy3Ky — OMPENEIISIOT YaCTOThl COOCTBEHHBIX
kosebanuii 61oka POC u kordhuimeHT TMHaMUYHOCTH.
3. Pacder Ha ynapHyto Harpy3Ky — BBIUHUCIISIOT MAKCUMAJILHOE YCKOPEHUE TIPU
yaape u orieHuBaroT 3 GexTuBHOCTD 3amuThl POC ot BUOpaiuii u yaapos.

Cxema pacnojioxKeHusi aMOPTHU3aTOPOB
) meHTp TaKecTH (IIT)
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CxeMBI MOHTaXA:

a - HIDKHUH MOHTaX; O - MOHTQXX B TJIOCKOCTH I[EHTPA TSIKECTH,

6 — MOHTaX B JUAroHaJbHOM IMJIOCKOCTH, MPOXOIAIICH Yepe3 LEHTP THKECTH; & -
MOHTaX B JIByX TOPHU30HTAIBHBIX IJIOCKOCTSX;

0 - IBYCTOPOHHUN MOHTaX; € - MOHTaX IO/ YTIJIOM, OJTHOCTOPOHHHUI;

2#C - MOHTaX TOJT YTJIOM, IBYCTOPOHHUI



CraTn4yeckmii pacyer CHCTEeMbI aMOPTH3ALUH

Ycnosue PaBHOBCCHOI'O COCTOAHUSA CUCTCMBI:
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3a Hayayo NPSMOYTOJbHOU CUCTEMBI KOOPJIUHAT MPUHUMACTCS YEeHMpP MAHCecCmu
oO0BEKTA.

Ecam 4ncino HEen3BECTHBIX B CUCTEME HE MPEBBIIIAET TPEX, CUCTEMA SABJISIETCS
CTATUYECKH OIPEICTUMON.

Ecnu cucrema cocTout U3 N aMOPTU3aTOPOB, TO ISl PALIMOHAIIBHOTO MOHTaXa
3aJIaHHBIMU JOJKHBI OBITH (4N-7) BEJIMYUH.

[Tpumep: npu N=3 (Tpu amopTHU3aTOPa) HEOOXOIUMO 3aJaTh MATH BEJIUYHH, a TIPU
N=4 (4eTbIpe aMOpPTU3aTOPa) — ICBATH BEJIUYHH.

Bb10op THnOpazmepa amopTu3zaropa

Tunopa3mep aMopTU3aTOpa OMPEACIIAECM 110 PACCUNTAHHBIM 3HAYCHUSIM:

Pi = (0,7-1,3) P,

BenmnuuHbl cTaTHYeCKUX MPOTHOOB aMOPTU3aTOPOB MOYKHO OIPEACIIUTD JTUOO0 110
WX CUJIOBBIM (CTaTUYECKUM) XapaKTEPUCTUKAM, JIMOO MPUOIMKEHHO IO opMyJie:
Eemi= Pilki.

J171st BBIpaBHUBAHUSI CUCTEMBI JI0 TIOJIOKEHUSI CTATUYECKOTO0 PABHOBECHUS
UCIOJIB3YIOT MPOKJIAJKUA TOJIIUHOM:

Ai: é:cmi' fcmmin;

T71€ Cemmin — CTATUYECKUN TTPOTUO HaMeHee 1e(OPMUPOBAHHOTO aMOPTU3aTOPa
CUCTEMBI.

JAMHaAMH4YecKUil pacyer CHCTeMbl AaMOPTH3 ALY

Pacuer %ecTKOCTH CUCTEMBI AMOPTU3ATOPOB:
Iapannenvnoe
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CoOcTBeHHas YacTOTa aMOPTU3aTOPOB OEPETCs U3 CIPABOYHUKOB HITU
OIIpENEIACTCS:

@y = [Ks /M

o5 cucmemvl 6e3 demnpuposanus

0, = op[1- ¢ = e —h*/4m’

07151 cucmemvl ¢ OeMnhuposanuem

3ammuta PIOC ot Biaaru

B npouecce npons3BoacTBa, xpaHeHus u dkciuryaranuu POC noaseprarorcs
BO3JICHCTBUIO PA3IMYHBIX (PAKTOPOB (MBLUIN, TPUOKOB, arPECCUBHBIX CPEIl U T.1I.).
3amura OT BJIary sIBISAETCS 3aIIUTON U OT 3TUX (PaKTOPOB.

Bnara o6nanaer:

BBICOKOM MPOHUKAIOIIECH CITOCOOHOCTHIO (pa3Mep MOJIEKYJIBI BOJBI 25 HM);
BBICOKOM XMMHUYECKOM aKTUBHOCTBIO;

JTUBJIEKTPUYECKON TPOHUIIAEMOCTh (€ = 81);

AIEKTPONPOBOIHOCTHIO (ITPY HATMYUHU MOHU3UPOBAHHBIX ITPUMECEH ).

Abconromuasn enaxcnocmp — 00beMHasi KOHUEHTpAIUS

BOJSIHBIX IIAPOB B BO3IYyXE, T/M°.
Kpumuueckan aoconromnuasn eénarxcrnocms (Cyp) -- MAKCUMAIBHO BO3MOXKHAS
a0COJIIOTHAS BJIAXKHOCTb, PU KOTOPOM MPOUCXOJIUT KOHJEHCAIUsl BOASHOrO napa,
3aBUCHUT OT TEMIIEpaTyphl BO3AyXa U €ro aaByieHus. Mepoil abcontoTHOM
BJIQYKHOCTH SIBJISIETCS] TOYKA POCHI.
Ommnocumenvnan 61a)3CHOCMb 6030YXaA — OTHOIICHHE:

C/CKP -0 [%]9



IIPUA OJTHOW U TOM K€ TeMIeparype.

HopmanwsHoit cuutaercs ¢ = 45-80% npu t < 30° C.

A0copoyua — NOTJIONICHUE Baru MOBEPXHOCTHIO BEIIIECTRA.

Abcopoyus — noroieHue Bjaaru o0beMOM BEIECTBA.

Copoyus — 0THOBPEMEHHOE MOTJIONICHHUE BJIard 00beMOM M IIOBEPXHOCTHIO
BEILIECTBA.

Jlecopoyusn — 0OpaTHBIN MPOIECC COPOITUH.

BospnenicTBue Biaru npuBOAMT K:

® [apaMETPUUYECKUM OTKA3aM;

® BHE3allHBIM OTKa3aM.
YMeHblIeHnEe NapaMeTpUIeCcKOr HaJIeKHOCTH 00YCIOBICHO UCKAKEHUEM
CUTHAJIOB JI0 YPOBHSI, P KOTOPOM HOpMajbHOE pyHKIMOHUpOBaHue POC
CTAHOBUTCSI HEBO3MOKHBIM.
YBenu4eHue HHTEHCUBHOCTY BHE3AITHBIX OTKA30B YMEHBIIAET CPEIHEE BPEMs
HapaOOTKH anmnapaTypbl Ha OTKa3 U YBEJIMYUBAET CTOUMOCTD €€ SKCIUTyaTallHH.

Opeanuyeckue mamepuaivl CKIOHHBI K TIOTJIOIEHUIO BJIark 4epe3
KaluuIApsl WK myTeM Tudy3un U COpoBOKAAECTCS SABICHUSIMU:
® yBEIMYECHUEM JUDIIEKTPUYECKON ITPOHULIAEMOCTH &;
® yBEIMYCHUEM MOTEPH tgo;
® yMEHbIIEHHEM 00BEMHOTO CONTPOTHUBIICHHS;
® YMEHBIICHUEM DIEKTPUYECKOW U MEXAHUYECKOW NMPOYHOCTH;
® 3MEHEHHEM IeOMETPUUECKUX Pa3MepOB BCIEACTBUE HAOYXaHUS.
Heopzeanuueckue mamepuanvi B3aNMOJIEUCTBYIOT C BJIAroM,
KOHJICHCUPYIOIIEHUCS WK aficOpOUpyeMOii Ha TOBEPXHOCTH.
Bo3szaencreue Biaru Ha MeTajulbl COIIPOBOKAAETCS SABJICHUAMU, CBSI3aHHBIMU C
KOPPO3HUEH:
® paspyuicHUE NassHbIX U CBAPHBIX LIBOB, YTO HAPYLIAET FEPMETU3ALUIO U
CHIKAeT MEXaHUYECKYIO IPOYHOCTD;
® OOpBIB 2JIEKTPOMOHTAXKHBIX CBA3EH;
® yBEIMYECHUE CONTPOTUBIIEHNS KOHTAKTHBIX I1ap, YTO BENET K YBEIUYECHUIO
IIYMOB HEPa3bEMHBIX U OOTOPaHUIO Pa3bEMHBIX KOHTAKTOB;
® yMEHbIIICHHE POYHOCTHU U 3aTpyIHEHUE Pa300pKH Kpenexa, IOTyCKHEHUEM
OTPaXKAKOUIUX U Pa3pyLICHUEM 3aIUTHBIX TOKPBITH.

BnusiHue Bnaru Ha moxKonieHouHble NAcCUugHbvle d1eMeHmbl IPUBOINT K
DIIEKTPOIMTUIECKON WIIH XUMHUECKON KOPPO3HH; 00pa30BaHUIO 3aKOPAYHBAIOIINX
NEPEMbIUEK; YBEITMUCHHUIO TUAIEKTPUUECKON IPOHUIIAEMOCTH; IIOTEPh U YTEUEK B
TUDIIEKTPUKAX.

Bnustaue Bnaru Ha nonynposoonuxosvie beckopnycuvie komnonenmol MC
(TpaH3UCTOpPBL, AUOBI, "YUIBI") NPUBOJIUT K:
1. copOuuu BIaru moBEpXHOCTHIO;
2. CKOIUICHHIO MOJIOKUTENBHBIX 3apsaoB (Na+ u ap.) Ha rpanure Si-SiOy;



3. 00pa30BaHUIO CJI0s HAKOTUJICHUS 3apsiI0B B MOJYIPOBOIHUKE MO/ BIUSHUEM
IIOBEPXHOCTHBIX HOHOB.

Boszoeticmsue 6nrazu na ouckpemusie snemenmol POC

® Pe3uCTOphl — NOCTENIEHHOE YBEIMYECHUE UM YMEHBIIIEHHE HOMUHAIIbHOTO
3HAYEHMSI BIUIOTH JO OOpbhIBA MJIM KOPOTKOTO 3aMbIKaHUS, YBETUUCHUE
YPOBHSI IIIyMOB.

® KoHeHCATOPHI — YBEIMYCHUE CONTPOTUBIICHUS B IIETTH OOKIAA0K HIIN
OOpBIB; POCT EMKOCTH, TIOTEPh, YTEUEK; MOSBICHUE KOPOTKUX 3aMbIKaHUN
0OKJIaJIOK; YMEHBITICHUE TIPOOMBHOTO HATIPSHKCHHUS.

® [IHIyKTUBHOCTb — YMEHBIIIEHUE IOOPOTHOCTU BCJICACTBUE YBEIUUCHUS
COOCTBEHHOW €MKOCTH U TIOTEPH B JUAJIEKTPHUKE.

® KOHTaKThI U METAJUIU3AIMS — OOPBIB, KOPOTKOE 3aMbIKAHUE, YBEIUUCHHE
Mapa3UTHBIX CBSA3EN.

3aKOHBI IPOHUKHOBEHHS BJIATH
IIyTy NpOHUKHOBEHMSI BJIATU: MAaKpPOCKOIINYECKHE MTOPBI, TPEIUHBI HJIN
KaWIIIPHOE MPOHUKHOBEHUE KUAKOCTH.

Ilepswiii 3axon @uka onUCHIBaeT npouecc AMPPy3un sl yCTaHOBUBILIETOCS
polecca:
I' = -DgradC,
rae I' — ynensHblid 1ud@y3HbI MOTOK, paBHBIA Macce BOASHBIX MAPOB,
npouremmyx B 1 ¢ uepes moBepXHOCTh PaBHYIO 1 M?;
C — KOHIIEHTpalus BOJSHBIX [1apOB;
D — xoaddunment nuddys3uu BoASHBIX TapOB.

3axon pacmeopumocmu I 'enpu TIO3BOJISIET CBA3aTh KOHIIEHTPALMIO Mapa v
€ro napuuaJbHOE JaBJICHUE P:
C =hp,
rae h — koadduimeHT pacTBOPUMOCTH MMapa B MaTepralie

@Ou3nyecKuii CMbICJ 3alIIUTHI OT BJIATH 3aKIIOYAETCS B CTA0MIN3alUN
MPOIIECCOB HA TTIOBEPXHOCTH U B 00BEME MaTepHaia 3aliinaeMoro u3aeus, T.c. B
CTaOWIIM3AIK €TO TTapaMeTPOB B 3aJIaHHBIX MpeEeIax MPU K3MEHEHNN CBONCTB
OKpY’KAIOLIEH CPEbl WA B IIEPUOJT IIEPEXO0IA €€ U3 OHOTO PABHOBECHOTO
COCTOSIHMS B IPYTO€ B MPOLIECCE MTPOU3BOACTBA, IKCIUTYaTalluh U XPAHEHUS B
TE€UEHHE 33JaHHOTO IEPHO/Ia BPEMEHHU.
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Knaccudomnkauma KOHCTPYKTOPCKO- oo
TEXHOJIONMYECKUX cpeacTtB 3alllTbl OT BJ1arun
CpeacTtBa 3aWmThbl
— MoHonuTHbIE 060MOYKMN o . Monbie 06o0no4kn
»” ~
— Hepa3beMHble Pa3bemHble:
|, HeopraHuueckue matepuarnei: *MonumepHble n
*Maccusaums SiO, v Ap. CoueTaHus maTepumarnos: pe3nHoBble
*PaznuuHele cTekna. |, *MeTannononumepHsle. npoknanku.
*MeTannocTeknsiHHbIe. *MeTtannuyeckune
) *MeTtannokepamuueckue. NPOKMaaKu.
S BIRL R OLEL G e T *Kepamunueckue, *PazbeMHbIN NasHbIA
*MaccuBaums aTMNMpoBaHueM. CTEKNSHHBLIE. LIOB.
b lMponuTtka.
-3anuBka.
*O6BoNaknBaHue. S Tun coegeHeHUs: L 3anonHeHue:
*OnpecoBka. *Maiika. -BakyyMm.
«CBapka. *UHepTHbIE rasbl.
*Knenka. *KpemMHumopraHm-

YeCKue XXNOKOCTU.

J{OCTOMHCTBA MOHOJIMTHBIX 000/104€K
[TaccuBanust — MOJABIEHUY XUMUYECKH AKTUBHBIX IEHTPOB HA MIOBEPXHOCTU
MOJIyIIPOBOJHUKOBBIX MPUOOPOB.
[IpeumyiiecTBamMu 3alIUTHI OT Baru MPOMUTKOM, 3aJIMBKOM, OOBOJIAKUBAHUEM C
MCIIOJIb30BAaHUEM MOJMMEPHBIX MAaTEPUATIOB SIBIISTFOTCSA:
® jeiieBU3HA, 00YCIIOBIEHHAS BO3MOKHOCTBIO UCIIOIb30BaHUS
BBICOKOIIPOU3BOJAUTEIBHBIX METOJ0B U MAJIO CTOMMOCTBIO CBIPbS;
® YIpOILICHUE KOHCTPYKLIMU IIPU OJHOBPEMEHHOM YBEJIIMUYCHUH €€
MEXAHUYECKON ITPOYHOCTH;
YIIYYLIEHUE DJIEKTPOU30JIALIMOHHBIX [TAPAMETPOB KOHCTPYKLIUN

K HemocraTkaM 3a1MThl OJMMEPHBIMUA MAaTePUAJIaMH OTHOCUTCS:

® yXyJIIIEHWE OTBOJA TEIIA [0 CPABHEHHIO C METAINIMYECKUMU KOPITYCaMH;

® yBEIMYECHHUE MMAPAZUTHBIX EMKOCTEN;

® BO3MOXHOCTh BOSHUKHOBEHUSI BHYTPEHHUX HANPSHKEHUM ITPU OTBEPACBAHUU
MOJIMMEpPA U MO BO3AEHCTBUEM TEMIIEPATYPHI;

® CJI0)KHOCTb PEMOHTA,;

® OrpaHvyYeHHAas BJIATOCTOMKOCTD BCIIEICTBUE MOTJIONIEHUS BJIArA
IIOJIMMEPaMU;

® yXyJIIIECHHUE 3aLUTHBIX CBOMCTB BO BPEMEHH M3-3a CTAPEHUS.

IToabie 0000UKH
JlocTouHCTBA:



® HanboJIee BRICOKOE KaueCTBO TePMETH3AIINN;

® o0ccreueHne XUMUUECKON U MEXaHUYeCKOW HENTPaIbHOCTH 000JI0UKH 110
OTHOILICHHUIO K 3alUIIaeMbIM KOMIIOHCHTAM;

® MUHHUMU3AIHUS TAPa3UTHBIX CBSI3EH.

Henocrartku:

® TpPYJI0EMKOCTb 3aIUTHI B 2...3 pasa BbIlIE TPYJAOEMKOCTH 3aIUATHI
MOHOJIUTHBIMHU 000JIOUKAMHU,

® cTouMOCTh 3amuThl JocTturaet 20... 45% CTOMMOCTH BCETO MU3ACIHS;

® [UIOTHOCTh KOMIOHOBKHM yMeHbIaercs B 10... 1000 pas.

BbIBOP U OBO3HAYEHMUE ITIOKPbITUSI.

BI)I60p 3alIUTHOI'O IIOKPBITHA IIPOU3BOJUTCA C YUICTOM (bYHKHI/IOHaJIBHOFO
HasHA4YCHHUA ACTAJIN, YCJ'IOBI/Iﬁ XpaHCHHA W J3KCINIyaTaluKW MH3OCIIHUSA, C YUCTOM
B3aPIMO,Z[CI>'ICTBPISI C COIIpHKACAIOIHUMHUCA OCTAIIIMU B KOHCTPYKIHHU. ﬂeTaJ'II/I,
PaCIIOJIOKCHHBIC BHYTpPHU 6JIOKOB, JOJDKHBI 3aIlMIIATBCA MCTAJNIMYCCKHMU
OKHCHUIHBIMHA NN I1aCCUBHBIMH INICHKaMM, IIOBCPXHOCTH ﬂeTaﬂeﬁ,
COIIPHUKACAIOIIHUCCA C BHEIIIHEH CpGI[Oﬁ, JOJIDKHBI OBITH JOITIOJHHUTCIIBHO 3allTUIIICHBI
JJAaKOKpPAaCOYHBIMHU ITOKPBITUAMMU.

I'OCT 9.306-85 knaccuduiupyer MeTaNIMUECKUEe W HEMETaNIMYeCKue
HEOpraHWYeCHe TMOKPBITUS MO CMoco0y TOJydeHHs, (PYHKIMOHAIBHBIM U
JEKOPaTUBHBIM CBOMCTBAM U MO CIIOCOOY JOMOJIHUTENIbHON 00paOOTKH MOKPHITHS.

Knaccudukanus MNOKPHITH B 3aBUCUMOCTH OT YCJIOBUH JKCIUTyaTalluu
npuBeaeHa B Tadi. 1. 9.

Tabmura 1. 9

YCJIOBUSI XPAHEHUS U SKCIUTYATALIMM U3EJINM

I'PYIIITA TEMIIEPATYPA
YCJIOBUIA YCJIOBUA XPAHEHUA U OKCIUITYATALUN BO3AYXA,
OKCIUIYATAIL °C
nn
(ob603HauUEHUE)

Jlerkue (JI) OrannuBaeMble TOMEIIEHUS U CKIaabl ot +1 no +40

Cpennue (C) [Tomemmenust 06e3 peryaupyeMbIX KIMMaTHYECKUX ot -50 mo +40
YCIIOBUHA C OONBIIMMH KOJICOAHUSMHU TEMIIEpaTyphbl U
BJIQXKHOCTH

XKectkue (OK) OTKpeITBIE IUIOIIAAKH, HABECHI B palloHax ¢ ot -50 1o +50
YMEpPEHHBIM U XOJOAHBIM KiaumaroM. [lomemenus
0e3 peryiMpeMbIX KIMMaTHYEeCKUX YCIOBUH B
pailoHax ¢ TPOMUYECKUM KIMMATOM.

Oco000 xecTKHe OTKpBITHIE TIOIMAIKU C TOOBIM KIIMMATOM (BKJIFOYAS ot -50 mo +60

(0OX) TPOMMYECKUi), ¢  OONBIIMMH  KOJCOAHUSIMHU
TEMIEPATYPHI U BIAKHOCTH.




[Ipu BbIOOpE MOKPHITUN CHEAyeT YYUTHIBATh H3MEHEHUE pa3MepoB
JieTajel, a TaKKe U3MEHEHHUE CBOMCTB MAaTEPUAJIOB JIETAJIM B MPOLIECCE MOKPBITHUSA,
Pa3HOCTh MOTECHIHAIOB MEXKIYy METANIOM MOKPBITHUS M JETaIbl0 U MEXKAY
MOKPBITUSMH CONPSATaeMbIX JE€TaJICH.

Jletanu, W3rOTOBIEHHBIE MO KBaimuteram TtouHoctu 01 - 4 cruepyer
U3rOTaBIMBaTh M3  MaTEpHalIOB, HE TPEOYIOIUX TMOKPBITUH:  JeTalu,
W3TOTOBJICHHBIE 1O 5 - & KBajguTeTaM, MOHO 3alluilaTh MOKPBITUSMH,
NOJIY4YCHHBIMH ~ XMUMHYECKUM CHOCOOOM (Hampumep, HHUKEIUPOBAHHEM) U
HEKOTOPBIMU  TOKPBITUSIMHM,  TOJYYCHHBIMH  TajJbBAHUYECKHM  CIOCOOOM
(IMHKOBaHUE, KaJMHpPOBAaHWE U [p.); J€Tald, BBINOJHEHHblEe mo 9 - 17
KBaJIUTETaM, MOXKHO 3aIlUIIATh MOKPHITUSIMU BCEX BUOB.

Marepuan gerand MOKET U3MEHSTh CBOM CBOKMCTBA B IIPOLIECCE HAHECEHUS

MOKPBITUS (HAaIpUMeEp, MPpY HaHeceHUU AU Y3MOHHBIX MOKPHITHI HA JIeTalh
BO3J/ICMICTBYIOT BBICOKHE TEMIIEPATYPHI, BBI3bIBAIOIINE CTPYKTYPHBIE U3MEHEHUS B
Martepualie JeTajau - OTKUT, OTIYCK, TOTEPIO TBEPOCTH; MPU FAIbBAHUYECKUX
MOKPBITUAX YIJIEPOJUCTBIX CTAJIe MPOMCXOIUT HACBIIIEHUE BOJOPOJOM, YTO
YBEJIMYMUBAET XPYNKOCTh JIeTajeh).
Pa3HOCTh TOTEHIMAIIOB MeTaJyla TOKPHITUS U OCHOBHOTO MeTaia (Uiu
COMPATAaEMBIX JeTajel C MOKPBITUSMU) JOJDKHA OBITh BO3MOXXHO MEHbIeH. B
3aBUCUMOCTH OT TOJIIPU3YEMOCTH IUICHKM MeETajUla pPa3jinyaloT KaTOJHBIC U
aHOJHBIE TOKpHITUA. KartogHoe mMOKphITHE (€CIU AICKTPOAHBIM MOTEHIHAI
MeTaJlJla TIOKPHITUSL B JIAaHHOU cpejie 00Jiee MOJOKUTEIbHBIN, YeM JJIEKTPOIHbBIN
MOTEHIIUAJI OCHOBHOTO MeTajjia) 0O0ECreYnuBaeT TOJIbKO MEXAaHWYECKYHO 3allUTy
JeTand. AHOJIHOE MOKPBITHE (€CIU AJEKTPOIHBIN MOTEHIMAI MeTajla MOKPHITUS
0oJee OTpULATENbHBIN) 00ECIEYNBAET U MEXAHUYECKYIO M 3JIEKTPOXUMHUYECKYIO
3alIUTY OCHOBHOI'O METaJIa JIETAJIH.

B Ta6:1.1.10 nmpuBeneHbI SIEKTPOXUMUYECKHUE TTOTEHITUANBI PsAJla METAILJIOB B
Pa3JIMYHBIX CpEaXx.

Tabmuma 1. 10

QJIEKTPOXMMHWYECKUE TTIOTEHIMAJIBI METAJIJIOB

Meran ONEeKTPOXUMUIECKHIHA Meramn DNEeKTPOXUMHYECKUI
moTeHIman, MmB rnmoTeHnuan, MmB
Cpena: mpecHas BoJia Cpena: Mopckas Bojia

Cepebpo + 194 Cepebpo + 149
Menb + 140 Huxkens + 46
Huxkeinn + 118 Mens + 10
AnmroMuHHAN - 169 CBuHel - 259
OnoBo - 175 Iunk - 284
CBunern - 284 Cranb - 335
Cranb - 350 Kagmui - 509
Kanmuit - 574 AroMuHAH - 667
Huuk - 823 O1oBo - 809
B tabn. 1. 11 npuBeneHsl nmapbl METAJIOB C TOUYKH 3PEHHS UX KOHCTPYKIIMOHHOU

COBMECTUMOCTH JIPYT C APYTOM.




Jyist cranmy B OOBIYHBIX YCIIOBUSIX SKCIUTyaTaIliu U OTCYTCTBUS B aTMoc(hepe
XJIOPUCTBIX COCTUHEHUN TPUMEHSIOT IMHKOBBIC MOKPBITUSI, B )KECTKUX YCIOBUSIX
(MOpcKoOM KJIMMar) - KaaMupoBaHue. /{15 yBennueHus TBepA0CTU UCTIONb3YETCS
XpOoMOBO€ MOKpbITHE. OHO MOKET HCIOIB30BATHCS B JIFOOBIX YCIOBUSX pabOThI
IIPH HaJIMYUK HUKEJIEBOI0 M MEIHOIO Hojcios (Hanpumep, M9.H6.X; M18.H9.X).
To ke OTHOCUTCA U K XPOMOBBIMITOKPBITHSIM TI0 MEJIM U MEJHBIM CILIaBaM
(JraTyHsM).

Tabmuma 1. 11
I[TAPBI METAJIJIOB

ITAPA METAJIJIOB CBOUCTBA U PEKOMEHJIALIUN

AmoMunuii - Meab
AJOMUHUI - TaTyHb CuiibHO KOppoaupyet antoMuHMi. [lapbl He1OyCTUMBI.
AroMuHUH - OpoH3a

AMOMUHHE - MarHui HexenarennHas napa, T.K. IpH KOHTAKTHBIX COCAUHCHUAX KOPPOAUPYCT

Mar"ui.
AIIOMUHMIE - CTaJlb Vcnonw3yetcs 6narogaps HeO60IbIION pa3HOCTH MOTEHIHAIIOB.
Anromunuii - Hepka- | [Iapa mMoxkeT paboTaTh B HOPMAJBHBIX YCIOBHSX, B MOPCKOW cpene
BCIOIIAs CTajlb CHJIBHO KOPPOAUPYET ATTFOMUHUM.
TwuraH - aTFOMUHUA Jonyctumast mapa BO BCEX YCIOBHSIX, KpPOME MOTPYKEHUSI B MOPCKYIO
BOJY (TUTaH yCUJIMBACT KOPPO3HUIO ATTFOMUHUS).
MarsueBsle CIIaBbI CwibHas Koppo3uss MarHusi. B 30HE COEIMHEHUS PEKOMEHIYeTCs
- m00bIe METaJLIBI XOPOIIIAst 3aIATA - TPYHTOBKA, IIIAKJIEBKA, OKPACKa.

Jnsi KOppO3MOHHOW 3alllUTHl XPOMOBOE IMOKPHITUE HAHOCAT TOJIBKO Ha
noacnod Hukens (H6.X; xum.H9.X) ans Bcex ycnoBuil skcrnyaranuu. Iloacnoi
HUKENd 00s3aTeJIeH MpU HAHECEHWU XPOMOBOTO TOKPBITHUS IO aTIOMHUHUEBBIM
crutaBam (H18.X; xum.H24.X).

HukeneBoe MOKpBITHE XOPOIIO 3allUIIAET CTajdb [0 MOACJIOK MeIu
(M6.H6). Jlns 3amuThl OeTajiel W3 aTIOMHHHUEBBIX CIJIABOB HCIIOJB3YETCS
MHOTOCJIOWHOE TOKPBITUE  MEAb-HUKEIb-OJIOBO-BUCMYT. Ilpu »3TOM Menp
HEOOXOoMMa JJii XOpOIleW aJare3ud K OCHOBHOMY MeETajuly, HUKEIb - JJIs
MPUJAHUS TBEPJOCTH, OJOBO - ISl MAsIEMOCTH M BUCMYT - JJIsI 3aIIUThI TOKPHITHS
orT "OJOBSHHOW uyMbl" (pa3pylleHHs OJIoOBa TOA JCUCTBUEM HU3KOMN
TEMIIEpaTyphl).

JIns antOMUHUSL M €r0 CIUIAaBOB B HOPMAJIBHBIX YCJIOBMSIX JKCILUTyaTalluu
WCIIOJB3YIOT OKCHUJIHOE TOKPBITHE (HEMETATMYECKOE) KaK aHTUKOPPO3HMOHHOE U
JIEKOPaTUBHOE.

Psn MeranmnoB M CrjiaBOB B YCIOBHUSIX KIMMaTa CPEJHUX LIUPOT MOTYT
paboraTh 0€3 3alMUTHBIX MOKPBITHI: TUTaHOBBIE ciuiaBbl BT-0, BT-1; Opon3sl
bpb2, bpKMu3-1, bpbr; nepxkasetomue cranu X18HIT, OX13.

JlakokpacodHble TOKPBHITHS O00JJAl0T JyYIIUMU AHTHUKOPPO3UOHHBIMU
CBOMCTBAMH, HO MEHBIIEA MEXAHUYECKOM TMPOYHOCTHIO II0 CPaBHEHUIO C
raaibBaHM4YeCKUMH. JIaKOKpacOYHbIE TOKPBITUS  SIBJISIOTCS, KpPOME  TOrO,
JEKOPaTUBHBIMH, IO3TOMY BBIOMPAIOTCA C Y4YeTOM TpeOOBaHUN TEXHUUYECKOU



ACTETUKUA. B KECTKMX YCIOBUSAX OKCIUTyaTallUd TaJbBAaHUYECKUE TMOKPBHITHS
HCIIOJIB3YIOTCS KaK MOJICION JJAKOKPACOYHBIX.

YcnoBHOe 0003HAUEHUE TOKPHITHS 3allMCHIBACTCS B MPUMEUAHUM Ha TOJIe
yepTeka. MeTauiMuyeckue W HeMETAUIMYeCKHUEe TOKPBITHS 3alUChIBAIOTCS B
CIICAYIOIIEM TTOPSIKE:

- c11oco0 00pabOTKH OCHOBHOT'O MeTaJljia Mol MOKPHITHE;

- C10CO0 MOTYYEHUSI TTOKPBITHS;

- TOJIIIIMHA;

- MaTepua;

- (yHKIMOHANBHBIE WM JCKOPATHBHBIE CBOWCTBA;, OTOJHUTEIHHAS
00pabOoTKa MOKPHITHS.

B o00o3HaueHWW TOKPBHITHS HE O00s3aTeIbHO HAIMYHWE BCEX TEPEUHCICHHBIX
MTyHKTOB.
[Ipumep 0003HAYECHUIA:
XpoMOBO€ TOKPBITHE C TOJCIOEM MEIW TOJIIMHOW 18 MKM M clloeM HHKes
TOJIIMHON 15 MKM, 3epKabHOE
MI8.HI5 X 3k.
[{luHKOBOE MTOKPHITHE TOJIIUHONW 9 MKM, OKCHJIMPOBAHHOE B YEPHBIH I[BET
1]9.0kc.u.

XHUMUYECKOE OKCUIHOE MOKPBITHE
Xum.oxkc.
OxcugHoe OJecTdiee MOKPHITUE C TOCIEAYIOIIeH OKpacKoW TIJIEHKH YepHBIM
KpacuTeiaem
AH.okc.6.uepHoe.

KoMmOuHUpOBaHHOE TMOKPHITUE - TaJbBAHMYECKOE M JIAKOKPACOYHOE: 3allUTHOE
KaJMHUEBOE TOJIIMHOM 9 MKM C XpOMAaTUPOBAaHHMEM UM OKpacKa Cepou
nentadraneBoit smanpio [1D-218 mo Il kmaccy mist sKCIulyataiud BHYTPH

IIOMCIICHUA
Ko 9.xp.

omans IT® -218, ceprii I . IT°
B ClIy4dac, €CJIM KaKue 00 IMOBCPXHOCTH ACTAJIN HEC OKPAIIMBAIOTCA, HAa YCPTCIKE
CTpENIKOW M OYKBOM YKa3bIBalOT 3THM MOBEPXHOCTH, & B 3HAMEHATEJE YCJIOBHOTO

0003HaYCHUSA ACIACTCA JOMOJHUTCIIbHOC YKAa3aHUC
Ko 9. xp

omans [1D - 218, cepvuit Il . 11, kpome nosepxnocmu A




