i1y

)/ JdembsiHOB A.A. Jleknuu no gucoumiunne «Mexanuka». Kageapa «3TCunJ» ®I'BOY BO AI'TY

MAININHBI U MEXAHU3MBbI

[IpuknaaHas MexaHHWKa SIBISETCS OOIIEUHXKEHEPHOW MUCUUIUIMHOM, Urparouieil posib
CBSI3BIBAIOIIETO 3BE€HA MEXIY LHMKJIOM OOUIEHAYYHBIX M HWHKEHEPHBIX TUCLUILIUH.
[IpuknaaHas mMexaHuKa OObEIUHAECT B cebOe HamOoJee XapaKTepHbIE AJIEMEHTHI TaKHX
JUCIUIUIMH KaK COINPOTHUBICHHE MaTepUalioB, TEOPUS MEXAaHM3MOB M MallUMH U JAeTalld
MalluH, O00eCHeunBaOMMX OOMIEMH)KEHEPHYI0 TMOJATOTOBKY M 3aKJIaJIbIBAIOIIHNX
(GyHIaMEHT UHXKEHEPHOTO MAIIMHOCTPOUTEILHOTO TPOdUIIS.

Kiaaccudpukanusi MexaHM3MOB.
MexaHu3Mbl K1aCCUPUIUPYIOTCS MO CAEAYIOMINM MpU3HAKAM

1. Tlo oGnactu npuMeHeHUs U GYHKIMOHAIBHOMY HAa3HAYEHHUIO:

o MEXaHU3MBbI JIETaTEJbHbIX alapaToB;

o MEXaHU3MBbI CTAHKOB;

o MEXaHU3Mbl Ky3HEUHbIX MAIlIMH U IIPECCOB;

o MEXaHU3MBbI JABUTATeNIel BHYTPEHHETO CrOPaHus;

o MEXaHU3Mbl IPOMBIIIEHHBIX POOOTOB (MAaHUIYJISATOPOBI);

o MEXaHU3Mbl HACOCOB H T.]I.

10 BUY NEepeIaToYHON (PYHKIIMU HA MEXaHU3MBI:
o C MOCTOSIHHOM NepelaTouHoN (DyHKIIMEH;
o C MEepeMEHHON nepeaaTouHol (yHKIIUEH:
» C HEperyJupyeMmoi (CHHYCHbIE, TAHT€HCHbIE);
* C PEryJupyeMoiu:
= CO CTyNEHYaTbIM peryiaupoBaHueM (KOpoOKu mepenay);
= ¢ OeccTyneH4YaTbiM peryjIupoBaHUEM (BapuaTophl).
3. 1O ABMXEHUIO U PACTIOJIOKEHUIO 3B€HbEB B IPOCTPAHCTBE:
o TMPOCTPAaHCTBEHHBIE;
o TUJIOCKHE.
4. 1O YKMCIly OJIBUJKHOCTEN MEXaHU3Ma:
o C OJHOM MOJBMKHOCTBI0O W=1;
o C HECKOJbKHMHU MOABUKHOCTIMU W>1:
» CyMMHpYIoIIUe (MHTErpajbHBbIC);
«  pasnpensroniue (nuddepeHiuaibHbIe).
5. mo Buny kuHematuueckux nap (KII):

o

o

o

o

¢ usmmmu KII (Bce KII mexanusma Huzmme);
¢ BeictiiuMmu KIT (xots Ob1 ogHa KII Beicas);
mapHupHbie (Bce KII mexanusma BpamaTebHbIC - IIAPHUPHI).

6. 1o cnoco0y nepeaadu U nMpeoOpa3oBaHUs MOTOKA IHEPTUU:

o

o

o

o

(GpUKLUHUOHHBIE (CLETTICHUS );

3alleTUICHUEM;

BOJTHOBBIE (CO371aHNE BOJTHOBOH JedopMaiiim);
UMITYJIbCHBIE.

7. 10 (I)opMe, KOHCTPYKTHBHOMY HCIIOJIHCHHUIO U JIBUKCHHUIO 3BCHLCB!

o

o

o

PBHIYaKHBIC;
3yOuarsle;
KYJIaYKOBBIE;
TUTaHETapHEIE,
MaHUTTYJISTOPHIL.
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IloHsiTHE 0 MHKEHEPHOM NPOEKTHPOBAHUH.

HHxeHepHOE MPOSKTUPOBAHUE - ITO mponecc, B KOTOPOM HaydHasd U TCXHUYICCKAA

nH(pOpMaIHS UCTIONB3YETCs IS CO3aHUsI HOBOM CHCTEMBI, YCTPOMCTBA WU MAIlIUHBI,
MPUHOCAIIMX OOUIECTBY OMPEAEIECHHYIO MOb3Y.

[IpoekT (0T JIATUHCKOTO projectus - OpOIIEHHBIN BIIEpe/T) - COBOKYITHOCTb TOKYMEHTOB U
OMHMCAHUN Ha PA3JIMUHBIX S3bIKaxX (rpayUuecKOM - YEPTEKHU, CXEMBI, TUATPAMMBI U
rpaduKi; MaTeMaTHYECKOM - (DOPMYJIBI U PaCUEThl, HH)XECHEPHBIX TEPMUHOB U TIOHITUH -
TEKCThI ONUCAHUH, TTOSICHUTEIIbHBIC 3aITUCKH ), HEOOX0AMMast JIJIsl CO3/IaHMs KaKOTO-TH00
COOPYKEHUS WUJIU U3JIEIIHS.
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OcHOBHBIE 3TANbI POIECCA MMPOEKTHPOBAHMS.

TexHuueckoe 3a1anne Ha MPOCKTUPOBAHKE (IEPBUYHOE OMKUCAHUE)
AHanu3 CylecTBYIOIUX TEXHUYECKUX PELIEHUN
Pa3zpaboTka hyHKIIMOHATBHON CXEMBI
Pa3paboTka CTpyKTYpHOI CXEMBI
MeTpuueckuil CHHTE3 MeXaHU3Ma (CUHTE3 KHHEMAaTUYECKON CXEMbI)
Crarnueckuil CUIIOBOW pacyer
DCKU3HBIN NPOEKT
Kunerocratuueckuii CUiI0BOM pacyuer
CuII0BOM pacyeT ¢ y4eTOM TPEHHUS

PacueT u KOHCTpyHUpOBaHHE JIeTalICH M KHHEMAaTHYECKUX Tap (MMPOYHOCTHBIC
pacyeThl, ypaBHOBEIIMBaHUE, OalaHCUPOBKA, BUOPO3aIKTa)

TexHuyecKnii IpOeKT
PaGounii mpoekt (pa3zpaboTka pabounx yepTexeil, TEXHOJIOTUU U3TOTOBIICHHUS U T.1I.)
N3roToBiieHHE ONBITHBIX 00pa3LoOB
WcnpiTanus ONbITHBIX 00pa3lioB
TexHonornyeckas rmoAroTOBKa CEpUUHOrO IMPOU3BOJACTBA

CepuitHoe MpOU3BOJCTBO U3IEIHS

MeToabl NPOEKTHPOBAHHUS.
[IpsiMble aHaTUTUYECKHUE METO/BI CUHTE3a (pa3paboTaHbl AJIs Psa IPOCTHIX TUMOBBIX
MEXaHU3MOB);
OBpPUCTUYECKHUE METObI IPOCKTUPOBAHMUS - PEIICHUE 3a]]a4 MPOSKTUPOBAHUS Ha
YpOBHE U300pEeTeHH (HarpuMep, aITOPUTM PEIICHHs U300peTaTenbCKuX 3a1a4 [8]);
CuHTe3 MeToJJaMU aHaju3a - Iepedop BO3MOKHBIX PEIICHH 10 onpeeeHHON
CTpaTeruu (Ha nmpuMmep, ¢ MOMOIIbIO TeHepaToOpa CIydYaHbIX Yncen - MeTo] MoHTe-
Kapno) ¢ mpoBeneHreM CpaBHUTEIBLHOTO aHAIN3a MO COBOKYITHOCTH KaY€CTBEHHBIX U
AKCILTYyaTallMOHHBIX MMOKa3aTeNeH (4acTo UCTIONIb3YIOTCA METOAbBl ONTUMHU3ALINH -
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MUHUMM3AIUS CHOPMYITUPOBAHHON pa3pabOTUYUKOM LIETIEBOM (PyHKIUH,
OTpeeISIONIel COBOKYIHOCTh KaUE€CTBEHHBIX XapaKTEPUCTUK U3/IEIHs);

o Cucremsbl aBTOMaTU3UPOBaHHOTO NTpoekTrpoBanus uin CAIIP - koMnbroTepHast
MpOrpaMMHasi cpesia MOJEIUPYET OOBEKT MPOCKTUPOBAHUS U OIIPENIEISET €ro
KaueCTBEHHbIE TTOKA3aTeNH, IOCIIe MPUHATHS PEIICHUS - BHIOOpA TPOESKTUPOBIIUKOM
napameTpoB 00beKTa, CUCTEMa B aBTOMATU3UPOBAHHOM PEXUME BBIIAET MPOCKTHYIO
JOKYMEHTALIUIO U ..

Mopaeau MallvH.

MojeJb - ycTpoiCcTBO MiIu 00pa3 (MBICIICHHBINA UM YCIIOBHBIN: CXeMa, YEPTEK, CUCTEMa
ypaBHEHUH U T.II.) KAKOTO-TU00 00BEKTa WM SIBJICHUS (OpUTHHAIA TaHHOW MOJIEINN),
aJIeKBaTHO OTPaXKaIOIIEeH ero ucciieyeMble CBOMCTBA M UCIIOJI3YEMBIN B KQUECTBE
3aMeCTUTENsI 00BEKTa B HAYUHBIX MJIM UHBIX LETAX 3).

Buabsi moaeJieid.
1. Tlo popme npencraBieHus:

o (Qusznyueckue; MaTeMaTH4eCcKre (aHaJOTOBbIC; [IU(MPOBLIE).
2. Ilo Ha3HAYEHMUIO:
(yHKIIMOHAIBHBIC;  CTPYKTYpPHBIC; KHHEMATHYECKHUE,  JTUHAMHUYECKUE U TIp.

3. Ilo meTony uccienoBaHus:
rpaduyeckie; aHaJUTHYECKHe; Trpado-aHATUTUUYECKUE; SKCIEPUMEHTAIbHbBIE U ..

OBIIME TPEBOBAHUA K JETAJIAM U Y3JIAM

Hemanu u y3nbl MawiuH, KaKk U MAWUHbl 8 UYELOM, OOJHCHbL YOO0BIEmMBOPIMb
CRe0yIOUWUM OCHOBHBIM mpebosanusm: 1) pabomocnocoonocmu; 2) uaoedxchocmu, 3)
mexHono2uyHocmu,; 4) akonomuunocmu, 5) scmemudHOCmu.

Pabomocnocoonocmuro Hazvigarom cocmosiHue Oemanel, Npu KOMOPOM OHU
CHOCOOHBI HOPMANLHO GLINOIHAMb 3A0AHHbIEe PYHKYUU C NApaAMempamu, YCmaHo81eHHbIMU
Hopmamueno-mexruyeckou ookymeumayueti (TY, TOCT u T. 1.).

1100 Haodexychocmuvlo nonumarom ceoucmeo uzoerus (Oemanu, y3id, MAUIUHBL)
8LINONHAMYb (DYHKYUU, COXPAHAS CB0U IKCHIYAMAYUOHHblEe NOKA3amenu 6 3a0aHHbIX
npedenax 8 medeHue 3a0aAHHO20 NPOMENCYMKA 6PeMEeHU Ul mpeoyemou Hapabomixu.
TepMuHBI 1 onpesiesieHHs 0 Haies)KHOCTH ykazansl B 'OCT 13377-75.

HanexHOCTh M3/1eNUs 3aBUCUT OT HEOOXOAUMOM HapaOOTKH, HCUUCISIEMOM B Yacax
paboThl, B KUJIOMETpax mpodera, rekrapax oOpaboTaHHON 3emu U T. 1. Haodedxxcnocmo
Hanpamylo 3aeucum om OwuboOK NpoeKmupo8anus, nocpewHocmeli Hnpou3eo0Cmad,
VNAKOBKU, MPAHCNOPMUPOSKU U IKCNIYAmayuy uzoenus u m. o.

Texnonocuunvimu Hazvigarom oemanu u y3ivl, mpeoyrowue MUHUMATbHbIX 3ampan
cpeocms, 8pemMeHU U mpyod 8 npou3eoocmee, IKCnayamayuu u pemorme. TeXHOIOIMYHOCTh
JeTaneii 00ecreunBacTCs: OYCPUYMBAHUEM WX TMPOCTCHUIIMMH TOBEPXHOCTIMH (IIHIUHJIP,
KOHYC 1 JIp.), YIOOHBIMHU TS (PU3UKO-MEXaHUUECKOM 00pabOTKH; MPUMEHEHUEM MaTepHAIIOB,
TIPUTOTHBIX JUTs O€30TXOMHOW 00pabOTKH (IaBICHUEM, JINTHEM, CBAPKOM, JTa3ePHOM U T. I1.) U
pecypcocOeperarolieii TeXHOJIOTUH | T. 1.

TexHOMOrMYHBIC JACTAIM W Y3JbI MAIlMH JO/DKHBI XapaKTEPH30BAThCS BBICOKUM
YPOBHEM CTaHAAPTU3AIMH W YHHU(PUKAIUK KOHCTPYKIIMOHHBIX 3JIEMEHTOB, MaTEpPHasOB,
pacyeTOB U TEXHOJIOTUH.
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Ilpu oyenke IKOHOMUYHOCHMU YUUMBIGAIOM 3aMpamvl HA NPOEKMUPOBAHUE,
U320mogJeHue, IKCHIYAmayuio U pemMonm.

DOKOHOMUYHOCTh JI€TaJIel U Y3J0B JIOCTUTAeTCs ONTUMHU3AIMedl uX QopMbl U
pa3MepoB M3 YCIOBUS MHUHUMYMa MaTe€pHaIOEMKOCTH, YHEPrOEMKOCTH U TPYIOEMKOCTU
MPOU3BOACTBA, 32 CYET MAKCUMAJbHOIO KOA(PQPUIMEHTa TMOJE3HOr0 JEHCTBUS B
HKCIUTyaTalluy [P BHICOKOM HAJIEKHOCTH; BHICOKOM crienaan3anueil mponu3BoACTBa U T.1.

IcreTuuHOCTh. COBEPIICHCTBO M KpacoTa BHEHMIHUX (OpM JeTalieid, y3JIOoB H
MalluHbl B II€JIOM CYIIECTBEHHO BIMSIOT Ha OTHOLIEHWE K HEH CO CTOPOHBI
00CTy>KMBAIOILIETO MEPCOHAIA.

OTka3pl jeraneil MalliH B OCHOBHOM SIBJISIIOTCA HEBOCCTAHABIMBAEMBIMH U
CBSI3aHbI, KaK MOKa3aljia MPakTHUKa, CO CTaTUYECKUMHU, MAJIOIUKIOBBIMU U yCTAJIOCTHBIMU
pa3pyleHus MU, U3HAIIMBAHUEM U HEJOCTAaTOYHOU *KeCTKOCThIO. [loaToMy easrcHetiuiumu
Kpumepusamu OYeHKU pabomocnocoOHOCMU U HAOeHCHOCMU Oemaneti MAuluH ABAAI0MC.
1) npounocms; 2) scecmkocmo, 3) USHOCOCMOUKOCIb, 4) 8UOPOYCMOUYUBOCTD.

Ilpounocms — cnocobonocms Oemanu  CONPOMUBTAMBCS — PA3PYULEHUIO — —
OLICHMBAETCSl HECKOJIIbKUMHU CIIOCOOAMH: a) C MOMOUIbIO JOMYCKAaeMbIX HANpsLKEHH; 0)
3aracamu MPOYHOCTH; B) CTATUCTHUYECKUMHU 3arlacaMiy MPOYHOCTH.

Haubonpiee pacnpocTpaHeHHMe TOAYyYMS METOJ pacyeTa MO JIONMyCKaeMbIM
HANpPsDKEHUSM, COINIACHO KOTOPOMY HAMOOJbIIEE HANPSIKEHUE Gpax B HEKOTOPOM TOUKE
Harpy>KEHHOH JIeTali He TOJIKHO MPEBBIIIATH JOMYCKaeMON BETMYMHBI |G|, CBOWCTBEHHOM
JaHHOMY MaTepuajy U TUIy JeTallu

Omax<[C].

B uHXeHepHbIX pacueTax JOoMyCcKaeMble HANPSXKEHUsI UCTIONb3YIOT B OCHOBHOM LIS
MpeBApUTEIBHBIX PACUYETOB, CBSI3aHHBIX C TMPUOJIIMKEHHBIM ONPEICICHUEM OCHOBHBIX
pa3MepoB JIeTaJIEH.

[Iupoxoe pacnpocTpaHeHUE TOTYUUIT pacyeT 1o 3armacaM IpOYHOCTH

N = Gppen/ Omax
Il N — 3a1ac IPOYHOCTHU; Gypey — HPEAET IPOYHOCTH NPH IOCTOSHHBIX HArpy3kax WM
npesesa BBIHOCIMBOCTH NpPHU MEPEMEHHBIX Harpy3kax (MOJy4eHHOE SKCHEPUMEHTAIbHO
WIN B3ATO€ U3 CIPABOYHUKA); Omax — MAKCUMAJbHOE HANpSOKEHUE B OMACHOM TOUKe
JieTalid, BBIYUCIICHHOE TIPU HauOoJiblel paboue Harpys3ke.

Kecmkocmb — cnocobnocmes Oemaneti CONPOMUBIAMbCA USMEHEHUIO Qopmbl,
A6AAeMCsl 0OHOU U3 Xapakmepucmuk pabomocnocobnocmu demaneti mauiuH. JKecTKOCTb
OLICHMBAIOT IO BEJIMYMHE CHUJIbI, BbI3bIBAIOLIECH €IMHUYHOE JIMHEWHOE WIM YIJIOBOE
nepeMenieHre HeKOTOPO TOUKHM WIIM CEYEHUSs JeTalu.

c =F/AL=E-A/L, Hwmm,
C — ECTKOCTb CTEpKHs Mpu pacTsxeHuu, E— moayns ympyroctu A — 1Jiomanb
MOMNEePEYHOTO CEUCHUSI.
XapakTepUCTHKY, 00paTHYIO )KECTKOCTH, Ha3bIBAIOT MOAATINBOCTHIO
A = 1/c, (mm/H).
[logatnuBoOCTh paBHA EPEMEILIEHHUIO CEUEHUS CTEP>KHS (AeTanu) rnoj AectBueM cuibl B 1 H.

XKecTkocTh CyIIECTBEHHO BIMSIET Ha paclpeiesieHue HalpsHKeHUH B 30HAX
CONPUKOCHOBEHUS JeTajell U B caMUX JETalsX U, KaK CIEACTBUE, HAa UX MPOYHOCTh U
MU3HOCOCTOMKOCT.

[Ipu yBenvueHUH NUAMETpa MaJOro POJUKa U CBS3aHHOTO C HUM YBEJIIMYEHUS €ro
M3TMOHOM JKECTKOCTH BO3pACTAaET AJIMHA MJIOMIAKH KOHTAKTa U CHUYKAETCS MaKCUMAaJIbHOE
HanpsbKeHHe. JTO CIOCOOCTBYET MOBBIIIEHUIO U3HOCOCTOMKOCTH M MPOYHOCTU JIETAJICH,
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HO Macca poJIMKa BO3pacTacT.

[Ipy ymeHbIIEHUH pajAHalbHOW >KECTKOCTH MAJjioro pojiuka (IyCTOTENbIA POJIHK)
TAaKKe 3a CYET BO3pPACTAHUS LIMPHUHBI IUIOMIAJKH KOHTAKTAa CHHYKAETCS MAaKCUMAaJIbHOE
KOHTAaKTHOE€ HAIPS)KEHHE, HO B ATOM CIIy4ae YBEJIMUYMBAKOTCA OKPY>KHBIE HAIPSKEHUS B
TeJIe MaJoro POJIHKA.

5

il
\

Fr Fr
a) d)

Boo0111e jxeCTKOCTh BIMSACT M Ha JPYTryue XapaKTePUCTHKHU JCTAICH U Y3JI0B MalllHH
HanpuMep, Ha BUOPAITMOHHYIO aKTUBHOCTb.

M3nammBanue. [Ipu nOCMOSHHLIX YCI08UAX MpeHUs HA Nepeol cmaouu
APOUCXOOUM NPUPAbOmMKa NoGepxHocmell KOHMaxkma (paspyuierue Haubonee «ya36UMbIX»
MUKPOHEpOBHOCMell U 00pa308aHUe «PABHOBECHOU» uiepoxosamocmu). Bmopas cmaous
(nepuod  ycmaumosuuiecocsi — USHAWUBAHUS),  XAPAKMEPU3Vemcs  MUHUMAIbHOU
UHMEHCUBHOCIBIO USHAWMUBAHUSL 68 3A0AHHbIX YCI08UAX mpenus. Tpemvs cmaous —
Kamacmpoghuyueckuti U3HOC U pe3Koe YMeHblUeHUe Pa3Mepos8 CeueHus: 0emau.

Buowl uznawmueanun. Paziuuaiom mexanuyeckoe (ycmanocmuoe, abpasugHoe),
MONEKYIAPHO-MeXanuyeckoe, KOPPO3UOHHO-MeXaHuyeckoe (OKuciumenvHoe, pemmuHe-
Kopposusi u m. 0.) usHawueanue. I[lo xapaxmepy npomexicymoyHou cpeovl pasiudarom
UBHAWUBAHUE NpU MpeHUuu 0e3 CMA304HO20 MAamepuand, USHAUUBAHUe NPU SPAHUYHOM
mpenuu, usHawueanue npu Hamuuuu aopaszusa. Ilo xapaxmepy Oegopmuposanus
NOBEPXHOCMHO20 COSL USHAWUBAHUE MOANCEM NPOUCXOOUMb NPU YAPY2OM U NIACIUYECKOM
Koumaxme, npu MUKpope3aHuu.

Abpazuenoe uzHaWUBAHUE ABIACMCS PE3VILINAMOM CPE3aHUs U NIACMUYECKO20
Ooepopmuposanus MUKponeposHocmel (uwepoxosamocmeti) meepobiMU NOCMOPOHHUMU
yacmuyamu npu OMHOCUMENbHOM NepeMeujeHUU CONPIANCEHHbIX NOBEPXHOCMEU.

PacripocTpaHeHHBId BHJ TOBPEKICHUS TOBEPXHOCTH JCTaled TPaHCIOPTHBIX,
JTOPOKHBIX, CCIIBCKOXO3SWCTBCHHBIX, TOPHBIX U JPYIUX MaIlWH, paldoTaronmx B
TEXHOJIOTUYECKUX Cpefax, Coaepkamux aOpasuBHbIE 4YaCTUIBL. /i yMeHbuleHus
abpazuBHO20 UHAWUBAHUS CHUNCAIOM YPOBEHb AOPA3UBHO20 B030€UCEUs, NOGbLIULAIOM
NOBEPXHOCMHYIO  MBepOOCmb  MAmepualos oemanel  (3aKaiKol, NOBEPXHOCHbBIM
naacmuyeckum 0eqhopmuposanuem, HanvlieHuem nopouKo8 Kapouoos).

Monexkynapno-mexanuueckoe  UHAWUBAHUE  NPOUCXOOUM  NPU  BbICOKUX
KOHMAKMHBIX HANPAICEHUSX 8 30He CONpAdNCeHUs. oemanell U3 0OHOPOOHLIX MAMeEpPUaios
(3y0UaThIX M THIIEPOCIIONIHBIX Mepeaad, pe3b00BBIX COCTUHECHHH U 1p.). OHO HAYMHAETCS
C JIOKaJhHOTO IUIACTHYECKOTO Je(OPMUPOBAHMS W PA3PYIICHUS OKHCHBIX IUICHOK Ha
OTACIBHBIX YyYacTKaX TIOBEPXHOCTH KOHTAKTa, a 3aKaHYMBACTCSI MOJICKYJIIPHBIM
CIICTUICHHEM (CXBaThIBAHMEM) MaTepHalia dTHX YYacTKOB JCTaleH M TOCICTYIOMNUM
pa3pylieHHeM 30H CXBAaTbIBAaHUS IPH OTHOCUTEIBHOM JBHIKCHHUH. OTOT — TIPOIECC
HA3bIBAIOT 3aeHaHueM. MHMeHCUBHOCMb  3ae0aHusi  Yeeludugaemcsi ¢  pPOCHom
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KOHMAKMHBIX HANpAXCceHutl (0asieHull), CKOpocmu OMHOCUMENbHO20 NepeMeueHus,
memnepamypul 8 30He KOHMaKma u m. o.

na npedynpesicOeHus cxeamvi8anusi Ha NOBEPXHOCU KOHMAKMUPYIOWUX Oemalell
HAHOCAM 3aujumHbsle NOKPbIMUs U OKUCHble NIEeHKU, NOOAlom CMA30YHbIL MAMepuanl 8
30HYy KOHMAKMA, MNOGLLULAIOM NOBEPXHOCMHYIO HNPOYHOCHb (Meepoocms) Odemael,
02PAHUYUBAIOM KOHMAKMHbIE HANPAICEHUS U CKOPOCMb OMHOCUMENbHO20 NepemMelyeHUs..

Koppo3uonno-mexanuueckoe u3nawiueéanue Habnooaemcs 8 MAWUHAX U
annapamax, 8 Komopvix mpywuecs 0emaiu 6CmMynarom 6 Xumuieckoe 3aumooeiucmeaue co
cpeootl, U paspyuiaemcs noo oeucmeuem 08yx 00OHOBPEMEHHO NPOMEKAUUX NPOYECCO8:
KOpPO3UU U MEXAHUYECKO20 UHAUUBAHUSI.

Ilpu eubpayusx 6 Ycrousx KOHMAKMA Memauild ¢ B030YXOM KOPPOIUOHHO-
MexaHudeckoe UHAWU8AHUe npomekaem 8 (opme Gpemmune-Kopposuu (auen. fret -
noomauugamy). B pesynomame HeOONGUUX YUKIUYECKUX OMHOCUMELbHBIX CMeueHull
oemanell pa3pyumaomcs MoHKUe OKUCTEeHHble NOBEPXHOCMHbIE CIOU Memaild, KOmopbole
He YOAnAmcsa U3 30Hbl MpeHus U Npespawaromcs 6 abpazusHvle Yacmuyvl (depHvill
nopowtok). Ilpoyecc oxucieHus HenpepvléeH HA 8030yXe, NOIMOMY pA3PYyUleHUe HOCUM
npoepeccupyrowuii - xapaxmep. DPpemmuHe-KOppo3usi  CNOCOOCMEyem  paspyuleHuro
3AKIENOYHBIX, NPECCOBYIX, PE3bDOBLIX, WIUYEBIX U UUNOHOYHBIX COCOUHEHUIL.

Mna  3awumoul  om  pemmuHe-KOPPO3UU  UCNONL3VIOM  PA3IUYHbIE  MemOoObl
NOBEPXHOCMHO20 YNPOUHEHUS 30H KOHMAKMA, HAHOCAM MseKUe 2alb8aHU4ecKue
HOKPbIMUS, HANBLISIOM MegoHO8ble U Pe3UHOB8bIe NIIeHKU U M. .

B xumuuecku axmusHulx cpedax, 20e Npoyeccvl KOppo3uu NpomeKaom aKmueHo,
KOPPO3UOHHO-MEXAHUYeCKOe USHAUUBAHUEe Oemaneli HAHOCUM cyujecmeenHulil yuepo. /s
npeoomapaujetuss KOppo3UOHHO-MEXAHUYECKO20 USHAUUBAHUS NPUMEHSION KOPPO3UOHHO-
cmotiKue MamepuaJl.

PEAJIBHBIE KOHCTPYKIIMU U PACYETHBIE CXEMbI (MOIEJIN)

[Ipm pemeHun 3amad  CONPOTHBICHUS MATEPUAJIOB  HCIIONB3YIOTCS  MPUEMBI
MoaenupoBaHus. OT MPaBUIBHOCTH BEIOOpPA KPUTEPUEB MOJICTUPOBAHNUS B KOHEUHO UTOTE
3aBHUCST MPABWJIBHOCTD U TOYHOCTh PACUCTOB.

DeMeHThI KOHCTPYKIIMU YCIIOBHO PacCMaTPHBAIOTCS KaK MOJCIHN (PacueTHBIC CXEMBI).

Moguensb (pacueTHasi cxemMa) — COBOKYITHOCTb IIPE/ICTABIICHHUMA, 3aBUCUMOCTEH,
yCIIOBUI, OTPAaHUYCHHH, OMTUCHIBAIONINX MPOIIECC, SBJICHUE.

Mojenb TONy4ar0T M3 PEAbHOTO OOBEKTa M OCTAaBISIOT OCHOBHBIC CBOWMCTBA,
KOTOpBhIE MOTYT OBITh OIMCAaHbI MaTEMaTHYCCKUMH YpaBHEHUSAMH. llorpemHocts mpu
ATOM JOJIKHA OBITh B TIpeenax qonyctumMon (1o 5%).

BenmnunHa TOTPENIHOCTH TIPU  CO3JAaHUM W PEHICHWM MOJICIH HE JO0JDKHA
MIPOTUBOPCYHTHh TPEOOBAHUAM €€ HAACKHOCTH W JO/DKHA TapaHTUPOBATh TpeOyembie
AKCILTyaTallMOHHBIE TIOKA3aTelIu U PECYpPC, a TAK)KE SIKOHOMUYHOCTD.

KoHCcTpyKUIMOHHBIC MATEPHAJIBI M KX MOJEJIH

B kauectBe KOHCTPYKIIHOHHBIX MAaTCPHUAJIOB B MAIIMHOCTPOCHUHN HCIIOJIB3YIOTCA B
OCHOBHOM MCTAJUIbI U UX CIUIABbI, 4 TAKKC PA3JIMYHBIC OPTaHUYCCKHUC U HCOPraHUYCCKUC
MaTCpUaJIbl (HOJII/IMCpBI, II1acTMacChbl, KECpaMnKa, KOMIIO3UTHBIC MaTCpI/IaJIBI).

B COMMPOTUBJICHUU MATCPUAJIOB HCIIOJIB3YIOTCA TUIIOTC3bI O TOM, YTO MATCPHAJIbI
HUMCIOT CINIOINHYIO OJHOPOIHYIO CpCcay. MaTCpI/IaH CHHUTACTCA U30TPOIIHBIM, T.C. CBOMCTBA
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€ro 1Mo JIOOBIM HaNpaBJIEHUSM OJWHAKOBBI. CUMTAETCS, UYTO MaTepHayibl, aOCOJIOTHO
ynpyrue u ae popmupyemslie, moguuHsaTcs 3akony ['yka. lepopmainiu Mansl B cpaBHEHUHN
C TIepBOHAYATILHBIMU pa3MepaMu, TO €CTh JIOJKHBI BBITIOJHATHCS MPUHITUIT HEU3MEHHOCTH
MEepBOHAYAIBHBIX Pa3MEPOB MU JOJDKEH MPHUHIMI HE3aBUCUMOCTH JACHCTBUS CHI. ITO
O3HayaeT, 4YTO pe3yJbTaT BO3ACHCTBHS Ha peadbHbli 00BekT (DK) cucreMbl cui
DKBUBAJICHTCH CYMME pE3yJIbTaTOB JCHCTBUS TEX K€ CHJI, MPUIOKEHHBIX OTACIBHO B
MPOU3BOJILHON TOCJIEIOBATEILHOCTH (T.€. CHPaBEMJIUB MPUHIMI CYNEPIO3UIUUA U
npuniun CeH-Benana: B Toukax, JOCTaTOYHO YJAN€HHBIX OT MECT MPUIOKECHUS
Harpy3o0K, BHYTPEHHUE CHJIBI BeChMa MaJjio 3aBUCST OT CIIOCO0a MPUTTIOKEHUS Harpy30K).

CocTaBHbBIE YaCTH MOae/JIn l'[pO‘lHOCTHOﬁ HAACKHOCTH

COBOKYIHOCTh CBOMCTB pacu€THOM Mojenu (CXeMbl) Ha3bIBalOT MOJENbIO
MPOYHOCTHOM HAZEKHOCTU. DTU CBOMCTBA J1aHbl B Tabnuue 1.

MO/JIEJIb MO/JIEJIb MO/JIEJIb MO/JIEJIb
MATEPHAJIA TEOMETPHUYECKOI HAT'PY3KU PA3PYIIIEHUSI
®OPMbI (CUCTEMBI
| | BHEIIHUX U
" BHYTPEHHUX
OZJHOPO/THBI, 1. BPYC: CIT) 1.CTATUYECKOE
CIIIOIIHOWM, CTEPXXEHb, BAJI, BAJIKA 2. MAJIOITUKJIOBOE
VIIPYTUN, 2. OBOJIOYKA [ 3. VCTAJIOCTHOE
M30TPOITHBINA 3. INTACTUHA HATPY3KU: 4. TIOJ JEMCTBUEM
4. MACCUBHOE TEJIO OBBEMHBIE U YIAPHBIX 1
[IOBEPXHOCTHBIE, MHEPIIMOHHbBIX
COCPEJJOTOYEHHBIE HATPY30K
CTAILIMOHAPHBIE U
HECTAILIMOHAPHBIE
OT BO3JIEMCTBHUAI
CUJI TSDKECTHU

Mopnean ¢popmbl

['eomerpuueckast opma 3J€MEHTOB KOHCTPYKLUNA 4acTO OBbIBAET BEChbMa CIIOKHOM.
Ui ONpENeJICHHUs] HAmNpsOKEHHOTO M Ae(OPMAIMOHHOTO COCTOSHUS MPUMEHSIOT
YIIPOIIEHHBIE CXEMATH3UPOBAHHBIE MOJEITH (POPMBI TIEMEHTOB KOHCTPYKIIHA C TIOMOIIIBIO
CTaHJAPTHBIX THUMOBBIX (opM. OCHOBHBIMH MOIEISIMH (QOPMBI SBISIOTCS OpyChs,
IJIACTHHBI, 000JI0YKH, MAaCCUBHBIE TEJA.

bpyc — reomerpuueckoe Teno, Yy KOTOPOrO pa3Mepbl CEYEHHUS 3HAYUTEIIbHO
MeHbIe HbL. CeueHue, MEepHeHIUKYISIPHOE OCH Opyca, Ha3bIBa€TCSA MOMEPEYHBIM
CEUCHHEM.

Jluaus, mpoxonsmias depe3 IMEHTPHI THKECTH TOMEPEYHBIX CEUCHHH, Ha3bIBACTCS
OChl0 Opyca.

Bbpyc, paboraromuii Ha pacTsiKeHHe-C)KaThe, Ha3bIBAIOT CTEPKHEM.

bpyc, pabGoTaromuii Ha Kpy4deHHeE, Ha3bIBAlOT BaJoM. B MammHax W MeXaHH3MaX
BaJbl, B OCHOBHOM, pa0OTalOT MpH COBMECTHOM JACHCTBHM W3rnba m KpydeHus. bpyc,
paboraromuii Ha U3rud, HaszbiBaeTca Oankoil. Tak kak pasmepsl cedeHus Opyca (b u h)
3HAUYUTENIbHO MeHbIe JiauHbl (1), B pacyeTHBIX MoJensax Opychs (Baibl, OaJKu)
M300pakaroT B BHUJIE CIUIONIHBIX JIMHHUMA, COBMAJAIONINX C UX OCAMHU. bpyc — OCHOBHOM
00BEKT pacuéTa B CONPOTUBIICHUH MATEPUATIOB.
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[Ipu pedopMHpPOBAHMM HCMONB3YETCS THUIOTE3a IUIOCKUX CEUYEHUH: CeueHus
IUIOCKKE A0 AepopMaliy OCTarTCs IIIOCKUMU Tocie nedopmannu (runore3a bepuynam).

O6onoukamMu  Ha3bIBAIOTCS TeOMETpUYecKue (QOpMbl, OrpPAHUYEHHBIE ABYMS
OJIN3KUMHU MTOBEPXHOCTSAMH.

[InacTuHBl ~ OrpaHUYMBAIOTCA  JBYMS  IUIOCKMMH  WIM  CIa0OM30THYTHIMU
MOBEPXHOCTSAMU (KPBIIIU 31aHUM, 11aTyObl CY0B, JIFOKU U T.II.)

MaccuBHoe Teno (MaccCuB) — MOJEIb 3JIEMEHTa KOHCTPYKIIMM, B KOTOPOM BCE
pa3Mepbl COU3MEPUMBI U SIBJIIFOTCS. BEJIMUMHOW OJJHOTO U TOTO K€ MOPSAIKA.

PeanbHble neTanu MallvH CO CJIOKHOW TE€OMETPUEN MOXHO paccMaTpHBaTh Kak
COUeTaHUe MPOCTHIX MOENe POPMBI.

Mopnenun  Qopmbl, HX CHHTE€3 HUMEIOT CYUIECTBEHHOE 3HAuYe€HHE s
aBTOMAaTU3UPOBAHHUTO MPOEKTUpOBaHUs U KOHCTpyupoBanus (CAIIP).

Mopnein BHEIIHEr 0 HATPY KeHUs

Kak wu3BecTHO, cWjla — Mepa MEXaHMYECKOrO B3auMMOAEWUCTBUS Tel. Ecim
KoHCTpykiuio uwin DK paccMmaTpuBaTh M30JMPOBAHO OT B3aMMOJACHCTBYIOIIMX C HUMU
TeJ, IeUCTBHUE MOCIEIHUX 3aMEHSETCSl CUIaMU, KOTOPBIE Ha3bIBAIOTCA BHEIIHUMH CHIIAMH.
Buemnue cunel ne@opMupyroT Teno. BHemiHue cuiibl, AEMCTBYIOIIME Ha 3JIEMEHT
KOHCTPYKIIUH, MOAPA3IACISIOT Ha TPU TPYIIIbI:

1. Cocpenorouennsie cuibl (F) — cuinbl, nelicTByronMe Ha HEOOIBIIMX yYacTKax
MOBEPXHOCTH JIETAIIU WM 3JIEMEHTa KOHCTPYKIIUH.

2. PacnpenenenHele cuibl (q;2) — CWIbl, JIEHCTBYIOIIME HA 3HAYUTENIBHBIX
y4acTKax MOBEPXHOCTH.
3. OOBbeMHbBIE WJIM MacCCOBBIE CWJIBl — HANpPUMEpP, CUJIbI TKECTH, WHEPIUU,

AIEKTPOMArHUTHOTO MPUTSKEHUS.

COBOKYNHOCTh BHEIIHMX CHJI, JEWCTBYIOIIMX Ha TBEPAOE TEJO, Ha3bIBAIOT
Harpy3Kom.

Bo3MoXkHO M3MeHEHHE CUJl BO BPEMEHH, OIpPEACNIIeMOEe YCIOBUSIMHU SKCIUTyaTaluu
U napameTpaMu paboydero Nmporecca U3Aenus: HUKINYHOCTh Harpy3Ky, BHE3AIHbIE YIaphl,
MMEIOIIIME BEPOSITHOCTHBIN XapakTep, BuOpanuu. [lo xapakrepy IIUTENIbHOCTH ACHCTBUS
MPUHATO pa3auyaTh HArpy3KH CTAaTUYECKHUE U TMHAMHYECKHE.

Cratuyeckas Harpy3ka — Harpy3ka, He H3MEHSIOIIAsCs C TEYEHHEM BpPEMEHHU
(coOCTBEHHBIN BeC KOHCTPYKIIMU) WM WU3MEHSIONIAsACs MEJICHHO, TaKk 4To 3(pQeKToM
YCKOPEHHUS MOYKHO MpeHeOpeyb.

JluHamuyeckass Harpyska — 93TO Harpy3ka, Y4HUThIBalOmlass YCKOpPEHUs
B3aMMOJICUCTBYIOIMUX TeJl. JUHAMHUYECKash Harpy3ka B OTJIMYHE OT CTAaTMYECKOW MEHSET
CBOE 3HAYCHHUE, IOJIO)KEHHE WIIM HalpaBl€eHUE B KOPOTKHUE TPOMEXYTKH BpPEMEHHU
(IBWKYyIIME HArpy3KH, yJaapHble, CECMUYECKHE U Jp.), BbI3bIBasi OOJIbIINE YCKOPEHUS U
CWJIbl MHEPLMH, YTO MPUBOAUT K OMNPEICICHHOMY XapakTepy Je(popMUpOBaHUS U K
KOJI€OAHUSIM KOHCTPYKIIUN U COOPYKEHHM. JUHAMUYECKUE HArpy3Ku JENST Ha yJapHbIE,
MOBTOPHO-TIEPEMEHHbIE U UHEPIUOHHBIC. J[MHaMHUUYecKre Harpy3KH sBISIOTCA (pyHKLIUEH
BpPEMEHU.

VYnapnas Harpy3ka B MOMEHT €€ TMpWIOXKEHUs o00JaJaeT ONpeAeTeHHON
KMHETUYECKOU SHEPTUEH.

[ToBTOpHO-TIEpEMEHHBIE HATPY3KH — HArpy3KH, KOTOPbIE BO BPEMEHU U3MEHSIOTCS
UUKIMYeCKU (HalpuMep, NpH BpPALIEHUH BajOB BO3HUKAET COBMECTHOE MEPEMEHHOE
AeiCcTBUE U3ruda u Kpy4yeHus).



