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M3BecTHO, 9TO GOMBMIMHCTBO MamuH (85...90%) BhIXOAUT U3
CTpPOS. 0 NPUYMHE H3HOCa JeTasiedl. 3arpaTbl Ha PEMOHT U
TeXHUYECKoe OOC/Iy)XKMBaHME MAIIMHBI B HECKOJBKO Pa3
IIPEBBIIIAIOT €€ CTOMMOCTh: JJII aBTOMOOW/Ier B 6 pas, I
CaMOJIETOB IO 5 pas, JJIsI CTAHKOB /10 8 pas.

Bonbiiine MaTepuasibHble MOTEPHU HAPOJHOE XO3SIMCTBO TEPIUT
OT TOBBIIIEHHOTO TPEeHHS B y3/1aX MaIllWH. bojiee momoBUHBI
TOMJINBA, MOTPeOsIeMOro aBTOMOOWISIMHM, TeIUIOBO3aMU U
IPYTUMH BHJAMH TPAHCIIOPTA, PAaCXOAyeTCsl Ha MpeomosieHHe
CONPOTHB/IEHUSI, CO3[laBA€EMOTO TPEeHHEM B  ITOJBIDKHBIX
COWICHEHUSAX.

Beixog w3 cTposi nmertaneii M pabOYMX OPraHOB MAIIWH TPU
HOPMQJIBHBIX YCJIOBUSX 3SKCIUTyaTallUM SB/SETCSA ClAeACTBAEM
du3nyeckoro  M3HOCA  PaA3HBIX  BHUAOB:  YCMAJIOCMHbIX
paspyueHuti, noa3y4ecmu Mamepuanos, MexaHu4eckoz2o usHocd,
KOppo3uu, 3po3uu, Kagumauyuu, CmapeHus mamepuana u op



CHWKeHHe  H3HOCA  ABISAETCA  IPUOPUTETHBHIM
HaIlpaB/JIEHHEM pellleHUsI TaKHUX [JI00a/TbHBIX TpoOIeM
KaK DOKOHOMMS DHEpPruH, COKpallleHHMe pacxola
MaTepHaJIOB, a TaKKe oOeclieyeHHe HAJeXXHOCTH U
0e30MaCcHOCTH MEeXaHUYeCKUX CUCTEM.

Mcxonss w3  2TOro B TOC/IeNHUE  TOZBI
CTPEMHUTETbHBIMM TEeMIIAMHA BO BCe€X Pa3BUTHIX
CTpaHAaX MHpA Pa3BUBAETCS TPUOOTEXHUKA, YTO B
MepBYI0 o4Yepelb CBSI3aHO C TPeOOBaHUSM CO3JAHUS
SKOHOMHUYHBIX U JOJTOBEYHBIX MAIIWH, TPHUOOPOB U
aTimapaToB, TEXHOJIOTHYECKOTO O0OpYyZOBaHUSA U
MHCTPYMEHTOB, a TaKKe C DKOJOTUYeCKUMH
npobieMaMH.



Tpubomorust — OoT rped4ecKkoro Hayka O TpPeHUU H
[IpoLeccax, CONPOBOXZAWIIUX TpeHue. Ha3zBaHue
3TOM HAYYHOU [JUCHUIUIMHBI IIPOU3OIIIO OT
IrPeYeCcKHX CJI0B «TPHOOC» — TpeHHe U «JIOTOC» —
HayKa. Tpubojiorus, KaK Hay4dHasi AWUCLMWIIINHA,
OXBAaThIBAeT 3KCIEPUMEHTATbHO — TeOpeTH4YeCcKue
MCC/IeOBaHUS  PUBUYECKUX  (MeXaHUYeCKHX,
3/1IeKTPUYECKUX, MarHWUTHBIX, TEIJIOBBIX),
XUMUYIEeCKUX, OMOIOTUYECKUX U APYTHUX SBIE€HUH,
CBSI3AHHBIX C BHEIIHUM TpPEHUEeM TBePIbIX
TeJl U BHYyTPEHHEM TPEHUHU TBEPbIX U XUAKHUX TeJl.



—
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TpuboTexHuka — HayKa O KOHTAaKTHOM B3aWMOJEHCTBUU
TBEDABIX Te€Jl1 MPU HX OTHOCUTEJIbHOM [BWXEHUHU,
OXBAaTBhIBAKOLIAs BeCb KOMIUJIEKC BOIIPOCOB TpPeHMUS,
M3HAIIUBAHWS U CMa3KU MAllIMH.

Pe3synbraTamu BHeZpeHUs TOCTDKEHUI TPUOOTEXHUKU B
MIPAKTHUKY SIBJISIFOTCS:

CHUXceHue nompebjieHUs 3Hepa2uu 3d c4Yem YMeEHbWEHUS
MmpeHUusl; CHUXCeHUe 3ampam Ha CMA304YHble MamepudJbl;
CHUXCeHuUe 3ampam Ha obcaywcusaHue U  PeMOHM;
UCKIIOYEeHUe nomepo, C8A3AHHDBIX C nojiomkamu
obopydosaHus; IKOHOMUSL 8J0MceHUl 3a cuem 6osee
UHMEHCUBHO20 UCNOab308aHUsA 060pydosaHus, 601bWO20
KI1/I, nogbiweHHOU do/1208€4HOCMU MAUWUH.



—

[71aBHBIE 3a/1a9M TPHOOIOTHH:

M3y4yeHHe  B3aUMOJEUCTBUU  MOBEPXHOCTHBIX
CJIO€B TBEPIbIX T€J/ B PA3TMYHBIX YCIIOBUSIX;

CO3/IlaHME HOBBIX 3P PeKTUBHBIX
TpUOOTEXHUYECKUX MATEPHUAIOB /IS TIoA0Opa Mmap
TPEHHUsI C 1Ie/Ibl0 CO3HATEeJbHOTO YIIPAB/IE€HUS
$pPUKIIMOHHBIM MOBEIEHHEM MaTePHAJIOB.

TpeHuio COMyTCTBYIOT MPOIeCChl TPHOOTOTMYECKOTO
M3HALIWBAHUA, U MCIOJAb30BaHMWE DTHUX 3HAHUM
TPUOOMOTUM Ha TIPAKTHUKe SBJISETCS OJHUM U3
BOXHEUIITUX pa3e/ioM TPUOOTEXHUKH.



TpuboTrexHnka - Hayka O KOHTAaKTHOM
B3aVIMOJIEMICTBUU TBEPIbIX Te npu
X OTHOCUTE/BHOM [BWXEHUM, OXBaTbIBAIOIIas
BeCh KOMILJIEKC BOIIPOCOB TPEHUSI, U3HAIIIMBAHUS U
CMa3bIBaHUSI MalWH. [IpyruMu cjioBaMU — 3TO
HayKa O MpPaKTUYeCKOM MNpHUMeHeHUHW 3HaHHUM
TpUOOJIOTUU )| IPOEKTHPOBaHUH,
HM3TOTOBJIEHUH U DKCIUTyaTalluM TPHUOOTOTHYECKUX
crucTeM s oOecriedyeHUsT TpeOyeMOro KauecTBa Ha
BCEM HX J>KM3HEHHOM IIMK/J€ HPU HAWMEHbBIINX
3aTpaTax KMBOT'O M OBeIlleCTBIEHHOIO TPYA.



TpubGonorndeckas cucremMa - 3TO

CJIOXKHDBIU KOMILJIEKC 3/ IEMEHTOB
TPEeHUs, W3HAIIMBAaHUA U CMAa3KHW,
BEKJTIOYAsI CBSI3U, CYLIEeCTBYIOLUE

MEXIYy  OTUMHU dJIEMEeHTaMU, X
CBOMCTBAMU U SIBJICHUSIMU.



—

B TpubOOTexHMKe paccMaTpUBAOTCSI (PUIUKO-
MeXaHUYeCKHe CBOMCTBA  KOHTAaKTUPYIOLIUX
IIOBEPXHOCTEN [eTajer, BUIALI TPEeHUs B Yy3jax
MalllMH, MEeXaHW3M W3HALIWBAHUA [eTajer Iap
TpeHUsI U pabOYHX OPraHOB MAIIIHH (CI0Ja BXOZUT
BCe MHOTOOOpa3ue BHU/I0B U3HAITUBAHMS, BKIIOYAs
pa3pylieHusi MpPH KOHTAKTHBIX  HArpy3Kax),
MeXaHH3M 5| TeopUs 6e3bI3HOCHOCTH
(M30MpaTeNbHBINM IepeHOC MPU TPEHWH), CBS3b
COTIPOTUBJ/IEHUS YCTAJIOCTU AeTalleU C MPoLeccaMu
TPEHUA U WU3HALIUBAHUA, pacOpenesieHre U3HOCA
I10 IIOBEPXHOCTHU JeTajlen U Jp.



/
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3HAUMMOCTh TPUOGOTEXHUKM i HApOLHOTO XO3SHCTBA
o0Oyc/IOB/IeHa TeM, YTO OOJbIIMHCTBO MamuH (85-90%)
BBIXOAAT W3 CTPOSI He Wu3-3a IIOJIOMOK, a B
pe3y/IbraTe U3HOCA U ITIOBPEXIEHUS IIOBEPXHOCTEN TPEHHUS
MMOABWDKHBIX coeauHeHUUW. VI3Hoc oHertanell sBasercs
IJIaBHOM IIPUYMHOM CHATHUS MAlIWMH W OOOPYZOBAaHUS C
SKCIUTyaTaluy (IIpM MX CIIMCAaHWM WA IIPOHU3BOICTBE
PEMOHTA).

3aTpaThl HA PEMOHT M TEXHUYeCKOe 00C/Ty)KMBaHWe MAallTUH
B HECKOJBKO pa3 TIPEBBIAIOT UX CTOUMOCTb: JJIsl
aBTOMOOMIIE B 6 pas, Aasg CaMOJIETOB B 5 pas,
nJisi cTaHKoB 70 8 pas. [lorepu oT peMOHTA MOTYT OBIThH
COKpallleHbl PpAWOHAIBHBIM MPUMeHeHWeM CII0COOOB,
OCHOBAaHHBIX Ha TpUOOTEXHUKE.



B mnpakTtuke mnoABUIOCH OOJIBIIOE KOIUYECTBO
HOBBIX HM3HOCOCTOMKHMX ¥ AHTHQPPUKIIMOHHBIX
MeTa/UTHYeCKHUX 51 MeTa/UIOIMOTUMEePHBIX
MaTepuanoB, 3$PEeKTUBHBIX CMa30K, HOBBIX
KOHCTPYKTOPCKHX Y T€XHOJTOTHYECKHUX METOZIOB U
IIPHEMOB, 00eCITIeYrBarOIINX BBICOKYIO
IO/ITOBEYHOCTH Y3/IOBTPEHUS MAIIIHH.

[MTonyumiu pa3BUTHE HOBBIE pase bl
TPUOOTEXHUKH — TPHOOXUMHA, TPUOOPH3HKA,
TPpUOOMeXaHHuKa " ATUHAMHYECKOoe

MeTa/UIoBeJleHue.



Tpuboxumusaa -  wm3y4aeT B3aUMOJEHCTBHE
KOHTAKTUPYIOLIMX TMOBEPXHOCTEM C XUMHUYECKU
aKTUBHOU cpenoui. OHa wuccienyer mpoOieMbl
KOPPO3UU MNPU TPEHUU, XUMHYECKHEe OCHOBBI
n30MpaTeIbHOTO TIEpeHOCAa U BO3JeHCTBHE
Ha IIOBEPXHOCTH JeTaje XUMHUYECKU AKTHUBHBIX
BELLLeCTB, BhILE/ISIOLIUXCS ITPU TPEHUU BCIeCTBUE
OEeCTPYKUVU  MOJIUMEPOB  HWIM  CMa304YHOIO
MaTepHUasa.



Tpuoodusnka - wusydaer ¢Pu3NYeCKHe AaCIEKThI
B3aUMOJEUCTBUSI KOHTAKTUPYIOLIUX ITOBEPXHOCTEU
IPU UX B3aMMHOM MepeMelleHUU.

Tpu6omexanuka — M3y4yaeT MEXaHHKY
B3aUMOJEUCTBUSI KOHTAKTUPYIOLIUX ITOBEPXHOCTEU
npu TpeHun. (OHa paccMaTpuBaeT  3aKOHBI
paccessHHUSI  DHEPTrHUM, HMMIIY/IbCA, a  TakKKe
MeXaHHYeCcKoe nogobue, pelaKCcallOHHbIEe
KojleOaHUsSIT TP TPEHUH, peBepCHBHOEe TpeHHe,
ypaBHEHUS TUAPOAVUHAMUKU U IP. TPUMEHHUTETbHO
K 33/Ia4aM TPeHUsI, N3HAIIMBAHUS Y CMa3bIBAHUS



/IlnHaMHr4YecKoe MeTa/UioBeJeHHue — 3TO
pasgen — MeTa/UIOBeLEeHUsA  U3Yy4aroliuu
CTPYKTYPY U CBOUCTBA MOBEPXHOCTHBIX
CJIOEB METAJIJIOB 51 CIJIAaBOB B
mpoiiecce TpeHUsI. O PPeKTUBHOCTD
IIpUMEeHEeHHS JOCTIKEeHUN TPUOOTEXHUKH B
HapPOLHOM XO35IUCTBE OrpOMHa:
CMEeLUAJIUCThl OLEHUBAKT €e MPUMEPHO B
2% rocymapcTBeHHOr0 O0I0IKeTa CTPaHbI



—
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OaHa M3 0COOEHHOCTEN TPUOOTEXHUKH BBITOTHO
OT/IMYAIOLIEN ee OT APYTruX OTpacjaed TeXHU4YeCKUX
3HAHUM, COCTOUT B TOM, UYTO OIPOMHBIU
SKOHOMUYECKHH 3PPEKT TOCTHUTAETCS B OCHOBHOM
He TeXHUYEeCKUM repeBOOpPYKeHHUEeM
MPOMBINIJIEHHOCTH, CBSI3aHHBIM C  3aTpaTaMH
IOMOJTHUTETbHBIX CPEeACTB M TPyAa, a Omaromaps
MCIIO/JIb30BAHUIO 3HAHUM HAKOIUIEHHBIX B JTOMU
00/1aCTH.

Bce BbIIen310)keHHOE MO3BOJISAET YTBEPXKAATH, UYTO
B  COBpPEeMEHHBIX YCJOBUSIX 3HAHHE  OCHOB
TPUOOTEXHUKH  00s3aTe/lbHO  JUII  Ka)KAOTO
HH)KeHepa- MeXaHUKa.



NHkeHepy - KOHCTPYKTOPY OHO  [JIaCT
BO3MOXXHOCTbD MIPAaBUJIBHO IIPUMEHUTD
KOHCTPYKITHIO TIOABMYKHOTO COTIPSDKEHUS,
moa06paTh COOTBETCTBYIOIIIHE MaTepHaAJIbI

TPYLIUXCSA [JeTajed, Ha3HAYUThb OMNTHUMAJIbHBIN
PEeXXUM pabOThI COMPSHKEHHUS.

NH)XeHepy — TEXHOIOTY TPUOOTEXHHUKA ITIOMOYKET
BBIOpAaTh COBepIlleHHble MeToAbl 00pPabOTKH,
UH)KeHepy — IKCIUTYAaTAallHOHHUKY —
o0ecreyruTh HaJIeXKALIHUH PEXUM DKCIUTyaTalluu
1 00CTy)KUBAaHUSI MAIIIVH.



B 1ieloM TpMOOTeXHHMKa [IO/DKHA PpelaTh
y3/IOBBIE IIpOOIEeMBI SKOHOMMKH,
OTHOCSIIIHECS K CBIPbEBBIM,
SHEpPreTU4YeCKUM, TPYAOBBIM pecypcaM H
9KOHOMUYECKOW 0e30TacHOCTH  CTPaHBbI.
[loaTOMY BOIPOC MOATOTOBKU
WH)KEHePHOTEXHUYECKUX M HAyYHbBIX
KaJpOB IT0 TpHOOTEeXHUKe ObLI U OCTaeTCs
BeChbMa aKTya /IbHbBIM.



—(BeaeHUs U3 UCTOPUHU O MPOLeCCaX TPEHUA U

N3HAIIINBAHUSA

[lepBble TIOMBITKM OCMBICJIEHUSI TIPUPOABI TPeHUs ObUIH
cle/laHbl ZpeBHerpevyeckuM ¢uiaocopoM Apucrorenem.
OcHOBBIBasICh Ha ($aKTaX M3 MPAKTUKA, OH OTMedYas, YTO
a060e, B TOM YHC/Ie paBHOMEDHOE, TlepeMellleHHe PeaTbHBIX
TeJl B TOPU3OHTAJIBHOW TIJIOCKOCTA BCeraa BCTpedaer
BHeIlIHEee COTPOTHUBJ/IEHHEe, TIPUYEM 3STO COMPOTUBIEHHE
3aBHCHUT OT Beca Tena. Ho ApucroTrens He 3HA/ MPUHITUTIBI
WHEPIIMM W TOTOMY He MOT TIOHSIThb PA3HHIBI MEXIY
COMPOTUB/IEHWEM, CBSI3aHHBIM C CAMHM TeJiIoM (MHepliveii), 1
CONIPOTHB/IEHWEM,  OOYC/IOBJIEeHHBIM  B3aUMO/IeHiICTBHEM
IBIDKYILIErOCsl Tejla C BHENIHeM cpenoii (To, 4TO MbI Temeph
Ha3bIBAEM CHJIOU TPEHMUS).



Bonbuioit Bk/Iag B HCC/IeJOBAaHUSI BOIPOCOB TPEHUSI BHEC
Jleonapgo ama Buaum (1508 r1). OpHOM U3 NPUYHH
HEBO3MOXHOCTH CO3JAaHUSI BEYHOIO [JIBHUTaTe/NsI OH CYMTAJI
TpeHve. KM BrepBble ObUIO CHOPMYJIUPOBAHO IOHATHE O
KoadpduIlieHTe TPeHUs], BeIMYMHA KOTOPOTrO IMpeATio/iaraaach
MIOCTOSIHHOM (0,25) /i1 BCeX Te/l IPU YCJIOBUH OJMHAKOBOM
IJIAIKOCTH HX IoBepxHocTeil. [lpu sTomM cumTan, 4YTto cuia
TPEHHsI  3aBHCHUT OT  MaTepHaJiOB  COMPUKACAIOIIMXCS
MOBEPXHOCTEeH, OT KadeCcTBa HMX O0OpabOTKH, TIIPSAMO
MPONOPIIMOHAIbHA HAarpy3Ke M MOXKET ObITh YMEHbIIIEeHa IyTeM
YCTAaHOBKM POJIMKOB WU BBeJeHUs1 cMa3Ku. JleoHapmo [ma
BuHuu 1o mpaBy sBAseTcss H3o00peTaTesieM POJTHKOBOIO U
IIIAPUKOBOTO MOAIIUITHHUKOB.



/
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B koHue XVI Beka oTkpbiTHe [annieeM 3aKOHa UHEPLUU U
MOHATHUE O Macce Tesa IBUJIOCh KPYIHBIM JOCTHM)XEHUEM B
MexaHuKe. [annaell goKasan, 4To cBOOOmHOe Tejo (T.e.
Te/l0, IBYDKYyIIeecs B ITyCTOTe, Oe3 BCAKOTO BHEITHETO
COMPOTHUB/IEHUS) TIOJ [eHCTBHEM IIOCTOSIHHOM CHJIbI
IBIDKETCS paBHOYCKopeHo. [Ipu saTom aBmkymias cuia (a
C/IeZIOBAaTe/IbHO, U CHJIA COIPOTHBIIEHUSI YCKOPEHUIO)
MPSAMO NMPONOPLIMOHAIbHA Macce Tena. OTkpeiTHe [anvies
MO3BOJIMJIO  YeTKO  pPasrpaHUYUTh  COMPOTHUBIEHUE
IBWDKEHUIO, BbI3bIBA€MOe MHEePLel YU BOSHUKAIOIee JINIIb
IpU HU3MEHEHUH CKOPOCTH (MOSIBIEHUM YCKOPEHHs), OT
COMPOTUBJIEHUSI BHEITHEU CPelbl, KOTOPOe UMeeTCsI U MPHU
MOCTOSTHHON CKOpoCcTH (06e3 YCKOpeHHs])) M BbI3BAHO
CUJIaMHM BHELIHEro TPeHMUS.



MexaHuuyeckasi Teopus
TPEeHUA

MoviekyasipHas Teopus
TPEeHUA

@Ie T%Wd@
/

MoJieKyJIapHO—MeXaHuYeCKas
TeOpUsl TPEHUS

JHeprurevyeckKas Teopus
TPEeHUs




B 1699 1. PppaHy3ckuii yueHbIii AMOHTOH BIlepBbI€
chOopMYyTMPOBa 3HAMEHHUTHIN DMITUPUYECKUH 3aKOH
JIMHEWMHOMW 3aBUCUMOCTHU CUJIbI TDEHUS OT HarpPy3KHU:

£ *
E -
bosbliasi ponb B pa3BUTUU TPEACTABIEHUU O TPEHUU
IPUHAIIEXKUT JI. Diinepy, yoenuTe1bHO

o0bsicHUBIIEMY (B 1750 TI.) mnpuyuHy ¢$akKra, YTO
CONIPOTUBJIEHUE TIPU Tepexolie OT COCTOSHUS IOKOS K
OTHOCHTEJIbHOMY JABIDKEHUIO Bcerga Oosiblile, 4YeMm
CONPOTUBJIEHHE CKOJIBXXEHUIO IIPU TeX XKe YCIOBUSIX.



/
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Il onpepesieHUsT CUJbl TPEHUA UM
npeaJsoxeHa dbopmy.ia, YUYW TbIBAIOIIAS

dAI'e3MOHHOE CXBATbBIBAHHE HOBerHOCTeIL/’I:

F=A+f*N ,
[ne: A - BeJIMYUHA  Y4YUThIBAIOIIASA
COMPOTUBJIEHUE OT CLENJISIEMOCTH

[IOBEPXHOCTEU ;
N — HopmaJibHad cuJa, H;

f- koadbbUuLMeHdT TpeHU4.



/
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BeigarommumMcss  yrnipouleHuMeM — SIBUJIaCch  MOJeb
OIUCKPETHOTO KOHTAKTUPOBAaHWS TBEPABIX TN TMPU
TPEHUU W TUIOTe3d O [ABOMCTBEHHOW MpUpOAe
PPUKIIMOHHOTO KOHTAKTa TBepAbIX Ten. B 50-60-x
rogax XX B. U.B. Kpareasckum, ®. boyasenom un
1. TeitoopoM Ha OCHOBe 3TOU Mojenu ObLIa CO3JaHa
COBpEeMEHHAsi MOJIEKY/ISIPHO-MeXaHU4YeCKasi Teopus
TpeHus. Ha cerogHsamiHum AeHb BAOXHEUIIUM HUTOTOM
Pa3BUTUSA DTOU TEOPUM SABJSIETCS 4YeTKass KAapTHHA
MpOLIECCOB TPEeHWUS U  HU3HOCA TBEPAbIX  TeJl,
OXBAaThIBAIOIIAS dusryecKkue (BKTIOYas
MeXaHUYeCKHe) U XUMHYECKHe COIYTCTBYIOIHE
SIBJIEHUSI.



—
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II. Kynon. B cBoem Tpyzme «Teopusi mpOCThIX MALLIHWH»
(1781 I.) OH OXBaTHW/JI OCHOBHBIE aCIIEKTHl TPEHUS:
CONPOTHB/IEHHE CKOJIbYKEHHIO, COMPOTHBJIEHHE
Ka4eHHUI0 U COTIPOTHUBJIeHNe cTparuBaHuio. OH 006001THT
3aKOH AMOHTOHA, MMOKa3aB, YTO YaCTh CHUJIbl TPEHUsS He
3aBUCHUT WU C/1a00 3aBUCHUT OT HaT'PY3KH:

B =fNF,
JanpHeNmMn  BKJIQL B DHEpPreTUYecKue  aCleKThl
TeOpuu TpeHUs ObU1 caenaH Maiiepom (1842 T1.),
Ihxoynem (1843 r.), lenpmuroabpuem (1847 r.). Torma >xe
(B cepeamune XIX B.) ObUIM BBICKA3aHbl U TIEPBbBIE

peaNnoNoKeHUsT 00 aATe3MOHHOM IPUpOojle TpeHUSs
(agresmss -  cHelUIeHHWe, CIUAINIAHWE  ITOBEpPXHOCTeH

IIPYDKATHIX APYT K APYTY TeJI).



/

= DHepPruTeyecKyl0 TEOPHUI0 TPEHHS 1052 TOIy
Ipe IO A . dyonun. Ilocne ero pasBun
b.H.Kocrenckum, /I1.bepmagckum u gp.

JlaHHast ~ TeopHWsT  OCHOBAaHO  HAa  3aKOHBI
TePMOIVHAMMKH. OcHoBHas 4acTh SHEPruu
npeoOpa3yeTcs B TEIIO, T.€.

A=0Q+A4E

[me: A — pabora BeImonHsAEMast cuiol TpeHwus, () —Teruro,
0O0pa30BaHHOM 3a CYeT CHJIbI TpeHus, E —4acTh paboOThI
BBITIOJIHHAsI CUJION TPEHMUS, 3aTPAay€HHbIV Ha U3MEHEeHUs
BHYTPeHHel SJHEePIUuHU TeJla.



/
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[lepBbiM  y4YeHBIM, [OOKa3aBIUMM, YTO
MeXaHUYeCcKass DJHeprusi IIpu TPeHHH He
rcye3aeT, a IpeBpalllaeTcs B Tersio, ObLI
aHrmmyanvH bemkamun Tommcon (1798
r.). HaGmiomast 3a cBepieHHe MyIIEYHBIX
CTBOJIOB, OH TMpHIIeN K BbIBOMY, UYTO
CUJIBHBIM HArpeB 3aroTOBOK €CTh MPSIMOU
pe3y/lbTaT Mepexoaa MOABOAUMOUN K CBepy
MEXaHUYEeCKOM DHEPrud B  TEIUIOBYIO
BC/Ie/ICTBHE MHTEHCHUBHOTO TpeHUsI
MHCTPYMEHTA O MeTaJlJI.



/
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KpynHsIM BKJIaJioM B pa3BUTHE MeXaHHU3Ma
TpeHHsT M CMasKu SBWIKWCH pabotsl HO.A.
Pozenbepra u M.2. BunorpamoBoii «Cma3ka
MeXaHu3MOB  MamuH»(1960 1.), @.II.
boynena u /l. Teiibopa «TpeHne 1 cmasKa»
(1960 r1.), M.B. Kparensckoro u W.B.
BunorpamoBoii «KoadduiieHTbl TpeHUSsI»
(1962 r1.), A.C.AxmatoBa «MoJeKkynsipHas
¢u3rKa rpaHUYHOrO TPeHUs» (1963 I.) U Ap.



CNACUBO 3A BHUMAHUE!!!




