5.5 3akoH HepaBHOMEPHOCTH JeOpMAIIUU U JOTIOTHUTEIbHBIX
HAPSKEHUM.

HepaBHomepHOCcTh nepopmanmu B mpoueccax OMJl  obOycnaBnuBaer
HEOJIMHAKOBOE HEOOpaTUMOE M3MEHEHHE Pa3MEpPOB OTICIbHBIX 3JIEMEHTOB Tela.
Ona npuBOAUT K BOBHUKHOBEHUIO JJOTIOJIHUTEIBHBIX U OCTATOUHBIX HAIPSHKEHUH.

PaccMoTpuM 2 yacTu Tena, pas3/ieJeHHbIE IOBEPXHOCTBIO M-N, coAeprKaIiue

2 anemenTa A u B.
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Pucynok 5.10 - MexaHu3m BO3HUKHOBEHUS JONOJHUTEIBHBIX HANPSHKEHUN
IpyU HEpPaBHOMEPHOH aedopManuu JBYX 3JeMeHTOB A u B: a) — ucxomHoe
COCTOsIHUE;0) — e(OpMHUPOBAHHOE COCTOSIHUE MPU HATUYUU (PU3UUECKOTO pazjena
MeXay 31eMeHTaMu A U B mo moBepXHOCTHM M-N; B) — CHUJIOBOE BO3JACHCTBHE
anemMeHToB A u B apyr Ha apyra;
r) — nedOpMHUPOBAHHOE COCTOSIHME 3JIEMEHTOB A W B, yclnoBHO pa3aeneHHBIX
MHUMOU IUIOCKOCTBEO M-N.

[Ipu 00ocobOieHHOM U3MEHEHUH pPa3MepoB 3JIeMEHTOB A, B, oTnenbpHbIe

4yacT 1e(hOpMUPOBAHHOIO TeJla MPUHSIIN Obl BUJI, PUBEICHHBIN Ha pucyHke 5.100.

Ho Tak xak npu nedopmanuu coOtogaeTcsi yCJIOBHE CIUIOIIHOCTA U
OJTHOPOJHOCTH TBEPOTO TEJa, TO COMJIACHO 3THM yclIoBusM dacTuibl K/ snemenTa
A B3aumoneiicteyror ¢ yactunamu K’ snemenra B. Torga snement B mepenaer
3JIEMEHTY A U HaoOOpOT MEMEHT A mepefaeT 3JeMeHTy B cuibl, cTpemsimuecs
YBEJIIUYUTh, WM YMEHBIIUTH JePOPMAUIO KaKIOTO M3 ATHUX D3JIEMEHTOB (pucC
5.10B).

[Ipu Takux yCIOBUSX YaCTUIBI K' TP COBMECTHOH nedopmariuu, mpu

OTCYTCTBMM (DPU3MUECKOTO pe3a, MOoJydyaT MepeMelleHne Ooublie, a 4acTulpl K’



noyiydar mepemenieHue Menbine (puc. 5.10T), yem ecam Obl dnemeHTHl A U B
nehOpMHUPOBATTUCH OTNICTHHO.

CrnenoBaTenbHO, B Tejl€ HAa TpaHUIE DJIEMEHTOB, ACHOPMUPYIOUIUXCS C
pa3Hoil MHTEHCUBHOCTHIO, BO3HUKAET TPAJAUECHT HEpaBHOMEPHOH nedopmanuu [,
MPUBOJAILIEH K B3aMMHO YPaBHOBEIIMBAIOIIUMCS BHYTPEHHUM HAIPSKEHUSIM Gpa U
ops (puc. 5.10r).

Ob4 W Opp — Ha3bIBAKOTCA  JIONOJHUTEIBHBIMA  HANPSKECHUSMU.
JlonoHUTENbHBIE HAIPSIKEHNS BO3HHUKAIOT TOJ HATPY3KOM M MCYE3aloT IMOCIE €
CHATUSI. J|OTIOJIHUTENIbHBIE HAIPSKEHUS HE 3aBUCSIT OT CXEMbl HaIPSKEHHOTO
COCTOSIHUS, ONPEACISIEMON JEUCTBUEM BHEIIHUX CHJI W TEH30poM Ty — 3TO
MOJIOKEHUE  XapaKTEePU3YET  3aKOH  HepagHOMepHOocmu  Oeopmayuti  u
OONONHUMENbHBIX HANPAHCEHUU.

«B mpomecce OMJI B cBSI3M C HEPABHOMEPHBIM pPaCHpENCIICHUEM
HaIpsHKEHUN U iepopMalivii OTACNbHBIC CIIOU U DJIEMEHTHI TeJa, CTPEMSIIIUECs K
OOJBIIOMY HW3MEHEHHUIO pa3MEpOB IMPOTHB CPEIHEro, IMepeAaroT CclosM U
AJIEMEHTaM, CTPEMAIINECS K MEHBILIEMY U3MEHEHUIO Pa3MEPOB, CUIIBI TAKOTO 3HAKA,
KOTOPBIE YBEJIMUYUBAIOT U3MEHEHUE PA3MEPOB, a CIIOU U DJIEMEHTBI, CTPEMSLIMECS K
MEHBLIEMY U3MEHEHHIO Pa3MEPOB, IEPEAAIOT CIOAM U DJIEMEHTaM, CTPEMSLIUMCS K
OOJBIIIEMY W3MEHEHUIO Pa3MEpOB, CHJIBI TAKOTO 3HaKa, KOTOPHIE YMEHBIIAIOT
W3MEHEHHE Pa3MEPOBY.

3aK0H HEpPaBHOMEPHOCTU nedopmaiuii U OMOJHUTEIBHBIX HAMPSIKEHUN
BHYTPU TeJla OOBSICHSET BO3HHUKHOBEHHE JOMOJHUTEIBHBIX M OCTAaTOYHBIX

HaIpsHKEHUM

1.6 JlomoHUTENbHBIE B OCTATOYHBIC HATIPSKCHHSI

JlomoyTHUTEbHBIE HAMPSKEHUS ObIBAIOT IEPBOT0, BTOPOTO U TPETHETO POJIa

LononnumenvHole Hanpsadjicenus nepeoco pooa — 3TO MAKPOCKOIUYECKHE
30HAJIBHBIE HAIPSDKEHUSI, OXBATHIBAIOIIIUE 1IeJIbIe 001acTh 1ehOpMUPYEMOTO Teja 1

UMEIOINE OPHEHTAINIO, BA3AHHYID C W3MEHEHHeM ero (GopMmbl. ITO



JIOTIOJTHUTEIIBHBIE HAMNPSKECHUS, KOTOPbIE BO3HUKAIOT IPU B3aUMOJIECHCTBUU
MaKpOCKOITMYECKUX AIIEMEHTOB Tena, Hanpumep, A u B (puc.5.10).

JlononnumenvHvle HanpsdiceHuss 6Mopo2o0 pooa BO3ZHUKAIOT B KPUCTAJUIUTAX
WIM B Tpynmax KPUCTAUTMUTOB AePOPMUPYEMOTO Teida TPH B3aUMOACHCTBUHU
mukpockonudeckux s1eMentoB K m K/, Onu uMmeroT mnpeumyliecTBEHHYIO
OpPHUEHTAIIMIO B HAMPABJICHUH TJIABHBIX J€(POpPMALIUA.

Jlononnumenvnvle  Hanpsdcenus — mpemve20  pood  BO3ZHUKAIOT  IpU
B3aMMOJICUCTBUM CYOMUKPOCKOIIMYECKUX AJIEMEHTOB JedopMupyemMoro tena
(O7I0KOB MO3aWKH, AMCIOKAIMH...). OHU CBSI3aHBI C BHYTPEHHUM CKOJBKEHHUEM,
MCKaXEHUEM KPUCTALTMYECKON pereTKU BOIU3H CKOJIB3SIIUX ClIoeB MeTaiia. Mx
OpHEHTallMs CBsI3aHa C HAIPaBJICHHEM KpHUCTALIOTpadUYECKUX OCEH 3epeH, T.€. C
TEKCTYPOH.

OcmamounbIMu  HA3bIBAIOMCS HANPAMNCEHUs, KOTOpPbIE BO3HUKAIOT WU3-3a
HEPaBHOMEPHOCTH IJIACTUYECKON nepopMaliid U OCTAIOTCSA B TeJie MOCJE CHATHUS
BHEIIHUX CHJI UJIM YCTPAHEHUS JPYTUX MPUYUH, 00YCITOBUBIINX HEPABHOMEPHYIO
mIacTuyeckyr naedopmaruio. Ilpu ropsdyelr oObeMHOM INTaAMIIOBKE C MaJIoH
CKOPOCTBIO OCTaTOYHBIC HAMNPSDKEHUS MOYTH MOJHOCTHIO CHUMAIOTCS Onarojaps
pekpuctan3anuy. I[Ipyn XojJogHOW IiacTHdeckod aedopmalid  OCTaTOYHBIC
HaNpPsHKEHNUS] COU3MEPUMBI C TOTIOJIHUTEIbHBIMU.

OcraTtouyHble HANPSKEHUSI MPUBOMAST K YXYAILICHUIO CIIYKEOHBIX CBOMCTB
W3JICJINN Y PE3KO CHIKAFOT:

- KOPPO3UOHHYIO CTOMKOCTh METajlia, MPUBOJAS K MECTHOMY Pa3beIaHUIO, MOpUe
ITOBEPXHOCTH U JIOKAIbHON KOHLIEHTPALIMY HAIPSKEHNI BHYTPHU MMOBPEKICHU;
-YJIapHYIO BSI3KOCTb;

-IIpeie BBIHOCIMBOCTHY;

W mipuBOAST K KOPOOJICHUIO U3IEITHIA.

BMmecte ¢ HanpskeHHSMH, BO3HHUKAIOIIMMH OT JCHUCTBUS BHELIHUX CHI,
OCTAaTOYHBIC HAMNPSIKEHHUS MOTYT MPUBECTU K PaA3PYILICHUIO Tejla IMOJ Harpy3Kou

3HAUUTEHLHO OoJbiliel pacueTHOU. PazpyrieHue MokeT mpou3ouTH aaxke O0e3



NPUJIOKEHUSI BHEIIHEW Harpy3ku (Hampumep, OT JEHCTBUSL HEPaBHOMEPHOTO
TEMIIEPaTypPHOTIO MOJIA).

OcTarouyHble HampsDKEHUs, KaK W JIONOJIHUTEIbHBIE OBIBAIOT IIEPBOIO,
BTOPOTO U TpeThero poja. OHM MOTYT BO3HUKHYTH B pe3yjbTaTe (ha30BbIX
IpEeBpPaALICHUH [TPY HEPABHOMEPHOM HArpeBe WM OXJIAXKICHUU.

MeTogoM yCTpaHEHUsI OCTATOYHBIX HANpPSUKEHUM SIBISIETCS MPaBUIIbHBIN
pexxuM 00pabOTKU, MPUBOISAIINNA K MUHUMAIBHON HEPAaBHOMEPHOCTH edopmarimii
Y CHATHIO IOTIOJTHUTEIBHBIX HAIPSKEHUIM.

B npoueccax ropsuyedl OObEMHOW IITAMIIOBKM 3TO JOCTUTAETCS, KOrAa
HEPABHOMEPHYIO JIehOpMAaIMIO OCYIIESCTBIISIIOT B HAYAJIbHOU CTaiul 0OOpaObOTKHU.

B mpoueccax x0g01HOM ITAMIOBKH HAIPsKEHUs IEPBOTO U BTOPOTO pojia
CHUMAIOTCS TpPH PEKPUCTAJUIM3AIMM WJIA MOTYT OBITh CHSATBI OOKaTKOH,

npobecTpyiiHON 00paOOTKOM, MMPABKOM Ha POJIMKAX, BHITJIAKUBAHUEM.

1.7 3akoH nmoxoOus

3akoH MO00Us JaeT BO3MOXKHOCTh IO HCIBITAHUIO MOJIEIH OIpPEACIIUTh
HEOOXOJMMBIC TapaMeTphl I OCYIIECTBICHUS TIporecca aeopMupoBaHuUs
peaNbHBIX OOBEKTOB.

Ecnu  ocymiecTBiaATh B TOMOOHBIX YCIOBUSAX OJUHAKOBBIE TMPOIECCHI

MIACTHYECKOTO Ae(hOPMHUPOBAHUS TEOMETPHUECKH MOJO0HBIX TE U3 OJTMHAKOBOTO
MaTtepuaia, To OyayT peain30BbIBATHCS CIEIYIONINE YCIOBUS:
- HeoOXO0JUMBbIE YJeIbHbIe yCHIIHS 1e(hOpMUPOBaHUS OyAyT paBHbI MEXAY COOOM;-
- OTHOIIICHWE TIONHBIX YCHUIMN aepopMUpoBaHUS OyIeT paBHO KBaapary, a
3aTpayMBaeMbIX pabOT — KyOy OTHOIICHHH COOTBETCTBYIOIIUX JIMHEHHBIX
pa3MepoB.

[TogoOue ycnoBwil TuracTHYeckou aedopManu BKIIOYAaeT B ceds 3 Buaa
moA00Hii: TeoMeTpuUIecKoe, PU3HMIECKOE U TEILJIOBOE.

T'eomempuueckoe nodobue onpenenseTcsl CASAYIONUM — «Tejla CUYUTAITCS
Tr€OMETPUYECKUA TOJAOOHBIMH, €CITU MUMEIOT OJMHAKOBYIO (OpMY U TOCTOSTHHBIC

OTHOUIEHUS CXOJHBIX Pa3MEPOB». DTO 3aMKUCHIBAECTCS CIECAYIOMIMMHU GOopMyIamMu
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L =n (5.4),

rae |, a, h— nnuna, mprHa, BeIcoTa HaTYphI (H) B MOAEIH (K),
N — MacmTad MOJICTMPOBAHUS MIIM KOHCTAHTA MOI00MS.
[Ipu 3THX YCIOBHSX OTHOIICHHE TOBEPXHOCTEH MOJIETH W HATyphl OyIayT

paBHBI KBaJIpaTy, a 00beMOB KyOy KOHCTaHThI TOA00uUS — N.

C yBenuyeHueM N OTHOIICHHUE IUIOIIAAH Teja K ee 00bEMY ( % ,Tne F, V —

IOBEPXHOCT W 00BEM HATyphl) Yy HATyphl yMEHbIIAeTCs  0OpaTHO

IIPONOPLIMOHATIBHO N.

@®opMbl paboumMx yacTel WHCTPYMEHTa sl AehOpMHUpPOBAHUSA HATYPHI U
MOJAEIH JIOJDKHBI  OBITh TCOMETPUYECKH TIOJOOHBI, a OTHOIICHUS WX
COOTBETCTBYIOIIUX Pa3MEPOB JIOJKHO OBITH PaBHO N.

OCHOBHBIM YCJIOBUEM QU3UYECK020 NOO0OUS SIBISETCS TO, YTO (HU3UUECKOE
COCTOSIHHE, XUMUYECKUI COCTaB, (pa3oBoe COCTOSHME, MAKPO- U MUKPOCTPYKTYpa,
a TaKk)Ke MEXaHWYECKHE CBOMCTBA, MOJICIH U HATYPHI JOJKHBI ObITh OJITMHAKOBBIMHU
B MCXOJIHOM COCTOSIHUH U B JIIO00N MOMEHT 1e(hOpMUPOBAHHS.

[Tpu dpuszmdeckoM Mog00UN JOJKHBI BRITTOTHATHCS YCIIOBHUS.

Crenenn negopManuu - € MOJEIM U HaTypbl B CPaBHUBAEMbIE MOMEHTHI
JOJDKHBI OBITH OJTMHAKOBBIMH

&y =&y (5.5),

YTO COOTBETCTBYET OJMHAKOBOMY YIIPOUHEHHUIO U PA3YIIPOUYHEHUIO.

JIOMKHBI OBITh OJMHAKOBBIMHU YCIIOBUS TPEHHUS MEXKIY COOTBETCTBYIOIIUMHU
KOHTaKTHBIMU MTOBEPXHOCTSAMHU MHCTPYMEHTA M 3ar0TOBKH. [Ipu ycrnoBuu:

Bce 3T0 10IKHO COOMI0AATHCS, €CIN COOII0IAETCS:

- pasenctBo Temneparyp t%xy=t%y — 11 KOHTAaKTHBIX TOBEPXHOCTEH Ha
MPOTSHKEHUU BCETO Tpoliecca Ae(pOpMUPOBAHUS;

- PaBEHCTBO CKopocTel ckoJibkeHust Vem=Ven;

- paBEHCTBO cKopocTelt nepopmupoBanus Vy=Vc.

[Ipu 3TOM CKOpOCTH IehopmaIuu JOHKHBI OBITH PABHBI



&, =Né,, (5.6),
a BpeMs1 1eOpMHUPOBAHHUS OIPEIEIISUIOCH COOTHONICHUEM BH A

1
ty :Et” (5.7).

[Ipu 3TOM JOJDKHO COOMIOAATHCSA HACHTUYHOCTH TPCHHUS HA KOHTAKTHBIX
MOBEPXHOCTSAX MOJIETM M HATyphl, a CaMH MOJeJIb M HaTypa JOJKHBI OBITH
(bU3UYIECKH TIOJI0OHBI.

Eme ogauM BHAOM ITOOOHUS SIBISIETCS meniosoe nooooue. OHO BO3MOKHO
IIPY CIICTYIOIINX YCIOBHSIX:

- BpCM:Aa I[C(i)OpMPIpOBaHI/IH MOACIN U HATYPHI OIIPCACIIATECS COOTHOIICHUCM

ty =i-tH; (5.8),

n2

- CKOpPOCTb ,Z[G(bOpMaI_[I/II/I MOACIN U HAaTYPHI OIIPCACIIATHECA COOTHOIICHHUCM

&y, =N"E,; (5.9),

-CKOpOCTh ~ JA€(OPMHUPOBAaHUS  MOJEIM U  HATyphl  ONPEIEIATHCS

COOTHOILIEHHEM
Vy =n-V, (5.10),

B mpomeccax xomomHoW rmiiacTUyeckod naeopManvd  TpH  YCIOBHH
HE3HAYUTENIBHOTO  BIIMSHUSA  CKOPOCTH  JehOpMHpOBaHHMS Ha  HU3MEHEHHUE
TEMIIepaTypbl YCI0BUS (PU3NYECKOTO MOA00US COOII0IaI0TCS IPU MOJETUPOBAHUN
IIPOLIECCOB.

[Ipu ropsiueit nmacTudeckou neopmManuu, a Takxke npu 1eHOpMUPOBAHUU C
BBICOKUMU  CKOPOCTSIMA ~ BO3MOXXHO  TOJBKO MNPUONIKEHHOE  (PU3NYecKoe
MOJIEJIMPOBaHUE IpoLeccoB. B 3ToM citydae BO3MOXKHO €ro BBINOJHEHHE JHO0 0
TEeMIIepaTypHOMY MPHU3HAKY, TUOO M0 TPEHHUIO, JINOO MO CKOPOCTU AedhopMaliuu.

[TorpemHocTh MOJIEAMPOBAHUS MTPOLIECCOB, KOT1a COOIII0JAETCS TOIBKO OJHO
U3 TpeOOBaHMI YIUTHIBACTCS KOA(PHUIIMEHTOM HECOOTBETCTBUS - 1).

Paznuuue B ckopocTsix aedopManuu yYUTHIBAETCS ¢ TOMOILBIO CKOPOCTHOTO

koapurenTa 7,



Py =n,P,, (5.11),
riae Py, Py — ycunue neopMupoBaHus;
Paznmuure B yClOBHSX TEIUIOOTHAYM M TEMIEPATyphl JAehOpPMHUPOBAHUS
YUHUTBIBAIOTCS C TOMOIIBIO0 MACIITAOHOTO KO3 (HULIUEHTA ()
P, =¢,P,. (5.12),

- Koaddurments 7, ¥ Qv ONPENENACTCA IKCIEPUMEHTAIHO M NPUBEICHBI B

CIIpaBOYHHUKAX.

1.6 KonTakTHOE TpeHue MpH MIACTUYECKOM JAehOpMUPOBAHUU

BonpmmHCTBO omnepaiuii 00pabOTKH JaBIEHUEM MPOUCXOAHUT B YCIOBHSIX,
Korja 1eopMUPYyEMBbI METaJI KOHTAKTUPYET C THCTPYMEHTOM. HacTHIlbl MeTasia
CKOJIB3SIT IO KOHTAKTHBIM MOBEPXHOCTSAM, B PE3YyJIbTaTe€ YEro BO3HHUKAECT TPEHUE.
BenmnuuHa cuwil, BO3HUKAIOLIME B MPOLECCE TPEHHUS, OKa3bIBA€T BIIMSAHHE Ha
CJIEIYIOLIUE TapAMETPHI:

- BEJIMYUHY J1e(DOPMUPYIOLIEH CUJITBI;

- IIEpOXOBATOCTh U MOBEPXHOCTHBIE AE(PEKTHI TOKOBKU;

- U3HOC MHCTPYMEHTA U (POPMOU3MEHEHHE 3arOTOBKH.

Konmaxmmnoe mpenue — 3T0 MEXaHMYECKOE B3aMMOJECICTBUE MEXKIY TBEPIBIMU
TeJIaMH, KOTOPOE BO3HUKAET B MECTaX MX CONPHUCKOBEHHUS U MPEMATCTBYET (WU
CTPEMHUTCS PEMSITCTBOBATh) OTHOCUTEIBHOMY MEPEMELIEHUIO TEJ B MIIOCKOCTH UX
CONPUKOCHOBEHHSI.

KonrtaktHOe Tpenue ¢opmupyer odar ¢GopMHpoBaHUE, OOYCIIABIMBACT
HEpaBHOMEPHOE pacrpejeiieHue naeopmanuum 1Mo o0beMy Tena, OIpenesser
IpPaHUYHbIE YCJIOBUS, YCUIHME J1e(OpMUPOBAHUS, pacXxoi padoThl U MOIIHOCTU Ha
IIPOBEJICHUE TEXHOJIOTHYECKONW ONEPALIMH.

Ycunue TpeHHs W BBI3BIBAEMOE MM Ha KOHTAKTHBIX IMOBEPXHOCTIX
KacaTelbHbIC HAMPSHKEHUS 3aBUCSAT OT:

- IIPOYHOCTH MOKA3ATENEU METalIa, XapaKTEPU3yEMbIX HAIPSKEHUEM TEKYYECTH —
Cs,

- TeMreparypsl AeopMupoBaHus - T;



- HOPMaJIBHOTO K KOHTAaKTHOHM TTOBEPXHOCTH HAMPSHKEHUS - On;
- MEPOXOBATOCTH IMMOBEPXHOCTH MHCTpYMEHTa — R, 1 gedopmupyemoro tena — Rs;
- CKOpOCTH 1e(POPMHUPOBAHUS — V;
- COOTHOIIIEHUS KOHTAKTHOW U CBOOOIHOI moBepxHOCTel Fif Fy;
- XapaKTEePUCTUK CMA30YHOM IJICHKH (BI3KOCTH U MIPOYHOCTH ), HIIN XapaKTEPUCTUK
MJICHOK OKMCJIOB Ha KOHTAKTHOW MTOBEPXHOCTH — |L;
- XUMHYECKOT'0 CPOJICTBA METaJlyIa HHCTPYMEHTA U Ie(popMUPYyEeMOro Tea.

CrnenoBatenbHo, ycwine AehOPMHPOBAHUS MOXKET OBITh OMPEICICHO
dbyHKIMEH BUA,

P=f(cs, T, on, Ry, Ry, v, R/ Fa, Ap) (5.13).

PaccMoTpuM MexaHW3M B3aMMOJICUCTBHS JBYX 3JIEMEHTOB — 3aroTOBKH U

WHCTpyMEHTa Ha 1uiomanakax A F;u A F, mpu ocajke 3aroTOBKH Ha MIEPOXOBATHIX

mTax (puc. 5.11)
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Pucynoxk 5.11 — Cuitbl 1eCTBYIONIME HA KOHTAKTHBIX TIOMIAJKaX 3arOTOBKHU
A F3 u unctpymenta A F, ripu ocanke

N3 pucyHka BUIHO, UTO CHJIbI B3auMojehcTBUs R, u R, IByX 3J€MEHTOB
HaIpaBJICHbI MOJ YIJIOM - 0. K HOpMaiau — N, a KacarelbHas COCTaBIAIOLIAs 3TOU
cuibl — T, HA3BIBACTCS CUNIOU MPEHUsL.

Ha xoHTakTHON mNOBEpXHOCTH 3aroToBKM -A F3 BO3HUKaeT cura mpeuus
conpomuensiowe2ocs oeticmsusi - T, KOTopas 3aTpyIHSET MepeMeIIeHUE 3ar0TOBKU
OTHOCUTEIIbHO HWHCTPYMEHTAa WM CHJBbHO BJMSAET Ha KayecTBO JeTalid. A Ha
KOHTAKTHOM MOBEPXHOCTH UHCTpYMEHTa - A F,; BOZHUMKACT cuia mpenus akmusHo2o

oeucmeus T, , KOTOpask CTPEMUTCA YBJIEYb HHCTPYMEHT B HaIllpaBJICHUU JBUKEHUS



3arOTOBKM M O0OYCJIaBIMBAaeT M3HOC HMHCTPYMEHTa. Takoe B3auMOJIECHCTBUE
Ha3bIBACTCS  MOJOMCEHUeM O  NAPHOCMU  CUL  KOHMAKMHO20 — MPEHUs
CONPOMUBIAIOWE20CA U AKMUBHO2O OEliCMBUSL.

Cuna TpeHus, OTHeceHHas K eauHune Imomaan AF Ha3biBaercs

KOHMAKMHbIM KacamenbHuiM Hanpsidxcenuem. OHa ornpeensercs no Gopmysne
.- ImTIA F (5.14),
riae 7/A F- KOHTaKTHOE KacaTelbHOE HANPSHKCHHE.

B mpoueccax OM/] ObiBaeT 3 Buga TpeHHUs.

Cyxoe mpeHue BO3HUKAET MEX]Ty 3arOTOBKOI U HHCTPYMEHTOM B TOM CJTy4ae,
KOI'/Ia UX KOHTAKTHBIE MMOBEPXHOCTU HE Pa3/ICNIEHbl KaKUM-TMOO TPETbUM TEJIOM:
CMAa3KOM, OKHCIIAMH, BO3AyXOM (KOTJIa CJIOM CMa3K 3HAYUTENbHO MeHbie 10 vm).

[Ipy >TOM KOHTaKT OCYIIECTBISETCS IO HEOOJBIION MOBEPXHOCTH,
o0Opa3yeMoil BepIIMHAMH BBICTYIIOB, MUKPOHEPOBHOCTEM 3arOTOBKH, TAaKUX Kak AF;

u AFiy (puc. 5.12).

M YHE
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Pucynok 5.12 — Cxema B3auMMOIEWUCTBUSA DJIIEMEHTOB IOBEPXHOCTEU
nedhopmupyemoit 3arotoBkoii (3) u uncrpymentom (1)

IToBepXHOCTb KOHTAKTa OMpeensercs no hopmye

Frp = ZAF; (5.15)

Bosnbiioe naBneHuMe Ha KOHTAKTHBIX IUiomankax AF; B coueranum c
OTHOCHUTEIIbHBIM TNEPEMEIICHUEM W 3HAYUTEIBHOM MECTHOM IUIACTUYECKOMN
nedopmarmeit MPUBOJNT K OOPA30BAHUIO V37108 CXBAMbIBAHUSL.

T'uopoounamuueckoe mpenue (KUIAKOCTHOE) BO3HHKAET IMPHU XOJIOJTHOU

miacTU4ecko nedopmanuu ¢ OOMJIBHOW CMa3Koil (Hampumep, MpU BOJOYEHUU



IPYTKOB U IPOBOJIOKH, BBITSKKE JJUCTOBOIO METAILJIA, XOJIOJHOM OCaJKE 3arOTOBKU
Ha IUIOCKUX IUIMTaX, TMAPONPECCOBAHUU U T. A). OCOOEHHOCTHIO TAKOIO TPEHUS
ABJIIETCSI TO, YTO BO BCEX TOYKAX KOHTAKTHOM MOBEPXHOCTH 3aroTOBKa U
MHCTPYMEHT Pa3/iesIeHbl TOJICTOM MIIEHKOM cMasku, 6onee 10 mm.

B 3TOM cnyuae KOHTaKTHOE KacaTeIbHOE TPEHUE onpeeiseTcs o popmyrie

Hrrorona

T = ,uc% (5.16) .

[Ipu ruapoAMHAMUYECKOM TPEHUU Ty Ha JIBa TOPSAKA HUXKE, YEM IIPU CYXOM
TPEHUHU. DTO MPUBOJMT:
- K p€3KOMY CHMKEHUIO Ae(POPMUPYIOLIETO YCUIIHS;
- IIOBBIIICHUIO KA4eCTBA U3/1EIINs;
- YBEJIMYECHUIO CTOMKOCTH HHCTPYMEHTA.
JUis BO3HMKHOBEHHUS THIPOJUHAMUYECKOIO TPEHHUsI HEOOXOIMMO CO3/1aTh

YCJIOBUSI, CIIOCOOCTBYIOIIME 00pPa30BaHUIO0 CMa304HOT0 KiMHA (puc. 5.13).

Pucynok 5.13 — Cxema pgedopmanuv OTIAEIBLHOIO BBICTYINA MpHU
TUAPOJIMHAMUYECKOM TPEHUH

B sToM ciyyae, OTHOCUTENBHOE MepeMenieHue Ae(pOpMUPYEMO 3arOTOBKH
M0 MHCTPYMEHTY M BSI3KOCTb CMa3Ku OyayT OOyClaBiIMBaTh BOBJICUEHUE YACTHII
CMa3Ku B 30HY jaedopmanuu. [Ipu nBIKEHWU BS3KOW >KUIKOCTA B CMA304HOM

KaHaJIC JaBJICHUC ITOBBIIIACTCA, YTO ITPUBOAWUT K YBCIMYCHHIO BASKOCTH CMAa3KH.



Eme ognuM BUIOM sBAsieTCS epanuunoe mpenue. OHO BCTPEUAETCS Yalle
CyXOro M THAPOJMHAMHYECKOro. XapaKTepU3yeTcsi TEM, 4YTO IIOBEPXHOCTH
MHCTPYMEHTA M 3arOTOBKH Pa3/elIcHbl TOHYANIIMM CIOEM CMa3Ku, MeHee 10™Mwm.

KoHTakTHOE KacaTenpbHOE TPEHUE Tx MPU FPAHUYHOM TPEHUU HA MOPSIOK
OoJbLIE, YEM IIPU TUAPOJAMHAMUYECKOM, HO MEHBIIIE, YEM IIPU CYXOM.

[IprunHOM NOBBIIEHUSI KOHTAKTHOTO KacaTeJIbHOTO TPEHUS SABJISIETCS TO, UTO
cMa3ouHble MIeHKH (MeHee 10¥MM) OTIMYAIOTCS KAYECTBEHHO OT CMAasKH IIPU
TUAPOANHAMUYECKOM TPEHHMH M HEPOBHOCTH KOHTAKTUPYIOIIMX IMOBEPXHOCTEN
POpBIBas MECTaMHM TAKYH0 CMAa304yHYIO IJIEHKY 00pa3yloT B ATHUX MECTaxX Y3JIbl

cxBaTbIBaHus (cM. puc. 5.12)



