I[MTPAKTUYECKAS PABOTA Ne 1
CHOCOBbBI YITPOYHEHUSA METAJIJIOB U CIIJIABOB
Heab padoThI

1. IlomyunTh MHpEACTABICHHE O CHOCO0AX YNPOYHEHHS METAIIOB H
KOJMYECTBEHHOM 3aBUCUMOCTH TIpeZelia TEKyd4ecTH OT IapameTpoB

CTPYKTYPHI.
2. BeImomHuTh MHAUBUIyATBHOE 33/IaHHE.

OcHoBHbBIE CBeJIEHHsI 10 TeMe PadoThI

3HauuTeNnbHas IUTacTUdeckas naedopmanus  AeTanedl  MalmuH @ |
KOHCTPYKUIMH TpU ODKCIUTyaTallid HeAomycTuMa. [losToMy TOBBIIIIEHHE

IMPOYHOCTHU MCTAJJIOB M CIINIABOB O3HAYaCT, IIPCKAC BCCTO, IMOBLIIMICHHC

P
npeneiaa Tekydectd Or. Ilpeden mexywecmu Ot = F_T [MIla] — »aT10
0

HaMpsHKEeHUE MJIACTUYECKOTO TEYCHUS o
MeTasia 6e3 yBeJIMYCHUS Harpy3KH.

O6nacte Il Ha amarpamme pacTspKeHHS
ABJISIETCST 00J1acThI0 OOPHOBI 32 MPOYHOCTH
(puc. 1). 3aech NPOUCXOAUT TIACTUYECKAs
nedopmarnus, T. €. ABUKCHUE TUCITOKAIIAN.

Hucnokayuu — 1TO  HAPYUICHUS
MPaBUJILHOTO KPHUCTATMYECKOTO CTPOCHMS,
KOTOpBIE Majibl B JBYX IMPOCTPAHCTBEHHBIX
HalpaBJICHUSIX, a B TPEThEM HMCIOT Pic. 1. OG1acTD
3HAYUTETHHYIO MPOTSHKEHHOCTD. OT0  ppacrmueckoit nedopmariiy
MOJIBIDKHBIE ~ OOBEKTHI ~ CTPYKTYPBI;  UX
nepeMeNIeHne MPUBOAUT K TUIACTUUECKON JedopMaliii MaTepuarna.

UtoObl 3aTpyAHUTH TMEpEeMEIICHUE IUCTOKAIlMKA, HYKHO CO3/1aTh
MPENSATCTBUS ISl MX ABUKEHUS — WM U30aBUTHCS OT JUCITOKAIUN COBCEM.
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Ynpounenue 3a cuém cozoanusa de3oepekmmuvlx Kpucmanioe

be3nedekTHble KPUCTAIUTBI YAA€TCS BHIPACTUTH B BHUJIE TOHKUX HUTEH,
WM «YCOB» (MX JIJIMHA HECKOJIbKO MUJITUMETPOB, ToumuHA 10 20 MkM). Ux
MIPOYHOCTH ICUCTBUTEIBHO OJIM3KA K TEOPETUIECKU PACCUNTAHHOM.

Kpucramipl KpymHBIX pa3MepoB BRIPACTUTH 0€3 1e(heKTOB HE yaacTcsl.

He coBcem SICHO, UTPACT B IPOUYHOCTU «YCOB» TJIAaBHYIO POJIb OTCYTCTBUC I[C(bCKTOB

WM TTOBCPXHOCTHOC HATAXKCHHUC. I/ISJIGJ'H/IS[, COACpKAINNE TaKUC KPUCTAJLIBI, BBICOKOH
IPOYHOCTBIO HC 06J'I3I[3.IOT.



MoxHO CKasaTb, 4YTO IIOKa 3TOT NIIYTb CO3AdHHA BBICOKOIIPOYHBIX
MaTCpHaJIOB HC pCaIn30BaH.

Ynpounenue 3a cuém mopmoosrcenus osusxicywguxca ouciokayuil

1) VYmnpouyHeHHE caMUMH AUCIOKAITUSIMHU

B xome mmactmueckoi pgedopManmMm CO3MAETCS TakKas BBICOKas
IUIOTHOCTh JUCJIOKAIMM, YTO OHM CaMd HAa4YMHAIOT B3aWMMHO TOPMO3HTH
CKOJIbKEHHE JIpYT Apyra. Bo3HUKaeT Tak Ha3bIBa€MbIi «JIEC TUCITOKALIAN.

[Ipy TNOBTOPHOM HCHBITAHUU YK€ TMpojaepopMupoBaHHOrO oOpasia

npejeN TeKy4eCTH OKa3biBaeTcs Oobline: O, > Op; (pucC. 2).

G.il

npexrpalleH1e
WCTBITAHKA

E}
nepeoe HCNBITaHWe MOETOPRHOZ2 HCNEITaHWE

Puc. 2. Ynpounenue metaia mpy HOBTOPHOM
WCTIBITAHUU HA PACTSIKECHHUE

YBenuueHue mpenena TEKy4eCTH CBS3aHO C TJIOTHOCTBIO JTHUCTIOKAIIAN
3aBUCUMOCTBIO
o, =0yt a-G°b°\/p,
rI€ 0p — HampsDKEHWE CIBUTA JI0 YIPOYHEHUs;, o — KO3 UIHMEHT,
3aBUCAIIMIA OT MpUpo sl MeTaiuta; G — Moaynb casura; b — Bekrop broprepca
(paBeH pPaCCTOSIHHIO MEXJY COCEIHUMH AaTOMHBIMHU IUIOCKOCTSIMHU), p —

IJIOTHOCTH TMCIIOKALUH.

[IpumepaMu  HUCHONB30BaHUS  TAKOIO  MEXaHU3Ma  YIOPOUHEHHUS  SIBJIAIOTCA
IpoOeCTpyWHBI HAKJIEN TPYKUH, PECCOp M MITaMIOB, MAaTEHTHPOBAHWE IPOBOJIOKH,
qyucToBass 00paboTKa MOBEPXHOCTHBIM IUIACTHUECKUM JaedopMupoBaHHeM (oOKaTKa
POJIMKaMH, JOPHOBAHHE OTBEPCTHUH).

2) YnupodHeHUe rpaHUllaMH 3EPeH

B mMenko3epHUCTOM MeTajule IJIONIaab MOBEPXHOCTU 3EPEH B €IMHMILIC
o0béMa OoJblIe, 4YeM B KPYMHO3EpHUCTOM (puc. 3). Menko3epHUCThIN
MeTaJJl IpOoYHee, TaKk KaK Ha MyTH CKOJBXEHMs NUCIOKAlMA BCTpedaeTcs

0oJbI1e 6apbepoB — rpanuil 3épeH: Or, > Oy,



3aBHCUMOCTh Mpejeia TEKydeCTH OT pa3Mepa 3epHa OINHCHIBACTCS

oTHolIeHueM XoJia—lleTya:
o, = oy + kd*?,

e 09 — HampsHKEHHE COBHTa [0
yIpOYHEHHS, K — MOCTOSIHHAS ISl JaHHOTO
MeTaiia, d — TuameTp 3epHa.

[Ipumepsl: MoaupUIMPOBAHHUE CIUIABOB TIPH
BBIIUIABKC W JIMTBC, PCKPUCTATLIIM3alud CHUIIBHO

HAKJIENaHHOIO MeTa/lla, M3MEJIbYCHHUE 3EpHa IpH
(ha30BBIX MIPEBPALICHUSIX.

Puc. 3. Ynpounenne
rpaHUIIaMHM 3EPEH

3) VmnpouHeHue pacTBOPEHHBIMHU aTOMaMH IPUMECEH
NckaxeHnuss pemETKA, BBI3BAaHHBIE aTOMaMHM IIPUMECEH, MEIaroT
JMCIIOKAIUASAM CBOOOTHO CKOJIB3UTH (pHC. 4).

B mepBoM npuOIMKeHHH YIPOYHEHHE MIPH
] ’ / @ oOpa3oBaHMHM TBEPAOTO  pacTBOpa  MOKHO
\ 1 } \ omnpeaenuts 1o (opmyne Motra-Habappo B
\ \ 3aBHCHMOCTH OT KOJHUYECTBA MPUMECH:
o, = G-&>C,

Puc. 4. Ynpounenue

TBEPIBIM PACTBOPOM rie G — Momynb cimBwra, & — Imapamerp,

3aBUCALIMN OT pa3iuyus pa3MepoB aTOMOB

pPacTBOPEHHOTO KOMIIOHEHTa I ® pactBopurenss Iy, C — aromHas
KOHIIEHTpAUsl PACTBOPEHHOIO KOMIIOHEHTA. MOKHO IIPUHATH MMAPAMETP & =
(r — ro)/ro.

IIpuMepamu NIpUMEHEHHs TAKOIO0 MEXAaHHU3Ma YIIPOUYHEHUs SBISAIOTCS IMPAKTUYECKU
BCE CIUIaBbl B COBPEMEHHOW TEXHMKE. Bce OHM sABISItOTCA TBEpABIMH pacTBOpamu. [Ipm
3aKajike CIUIaBOB  CO3/Jal0T  MEPECHIIIEHHbIE  TBEPABIE  PacTBOpPbI, J100MBasCh
3HAQYUTEIIBHOTO YIIPOYHEHUSI.

4) Yupo4yHeHHE AUCTICPCHBIMU YaCTHIIAMU BTOPOH (ha3bl

JlucriepcHble, T. €. OYEHb MEJIKHE, YaCTHUI[BI UMEIOT pa3Mepbl MOpsaKa
100 am. bBonee kpymHBIE YacTUIBI HE SBISIOTCA TakuM 3(¢EKTUBHBIM
MPENITCTBUEM IS TUCTOKAIIHIA.

Orubasi MeJkue 4acTullbl (puc. 5, ctaaus 2), AUCIOKAIUNA 3aMbIKAIOTCS
BOKpYr HUX (3), Opu 3TOM BO3HHUKAIOT JTUCIOKAIIMOHHBIE MeTiH (4), Win
koJiblia. [IpoxokaeHre MHOXKECTBA JUCIIOKAIMA MPUBOIUT K 0Opa30BaHUIO
Tak Ha3zbiBaeMbIX koJsier] OpoBana (N). JlanbHeiiliee CKoIbKEHNE TUCTOKAITUN

Ha 9TOM Y4YaCTKC 3aTPYAHCHO.
Eciu wyactuist BTOpOI71 (1)33131 HC OKpPYIJBIC, a HUIroJb4aTbIC, TO OUCIOKALIUH
«HaMaTbIBAIOTCA» Ha HUX, KaK HUTKHW Ha BEPCTCHO.

YHpO‘-IHeHI/Ie AUCIICPCHBIMKU  YaCTHLIaMM 34daBUCHT OT PaCCTOAHUA L
MECXIY HUMU.

o, = oo + (G-b)/L,



TJie 09 — HaNPsHDKCHHUE CABHra JI0 ynpouyHeHus; G — Moaynb cuBura; b —
BeKTOp broprepca (paBeH pacCTOSHUIO MEXKIY COCEIHUMU aTOMHBIMHU
IIJIOCKOCTSIMH).
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Puc. 5. Yopounenue nucnepcHpIMu
YacTHUIIAMH BTOPOM (ha3sl

I1o TaKOMY MCXAHU3MY VYIIPOUYHAKOTCA OYCHb MHOI'MC CIUIaBbl: OYypaJItOMHHBI,
6p0H3BI, CIIJIaBbI TUTAHA, HCKOTOpLIe cTajin.

B  OonpmuHCTBE  COBPEMEHHBIX  BBICOKOMNPOYHBIX  MaTEpPHAIIOB
UCIIOJIB3YIOTCS HECKOJIBKO CIIOCOOOB YIIPOUHEHHUSI OJTHOBPEMEHHO: TBEPIBIN
pacTBOP M MEJIKME YACTUIIBI XUMHUYECKOTO COCIUHEHNUS, TBEPABIA PACTBOP C
BBICOKOU IJIOTHOCTBIO IUCIOKAIIUU U T. II.



