Il.1a3MeHHOe TpaBJeHUE

OnmHUM W3 METOJOB CO3JaHUS MUKPO- U HAaHOCTPYKTYP W MHKPOIICKTPOHHBIX CXEM
SIBJIICTCS METOJ IUTa3MEHHOTro TpaBieHus. Ha mommoxkky HaHOCST cioil cyOctpara (0OBIYHO
MeTalljia), U3 KOTOpPOro TpedyeTcs NONy4uTh HYKHYIO CTPYKTypy (puc. a.). 3arem moBepx
cyOcTpaTa HaHOCAT MAacKy — CBOEOOpPa3sHyIO KOIHIO HYXXHOW CTPYKTypsl (puc. 0.). Meron
NPUMEHUM TOT/a, KOTJa CO3JaTh KOMHUIO CTPYKTYPhI M3 Marepualia MacKd IpOIIe, YeM caMmy
crpykrypy. Ilocnme HaHeceHMsT Mackd o0Opas3el] NOMEHIAlT B IUIa3My, HaxOASIIYIOCS B
AIIEKTPUYECKOM MoJie (CyOcTpaT WHOTIA CIYKHT OJHUM M3 DIIEKTPOJOB, CO3JAIOIIUX IOJE), U
IPOUCXOANUT TpaBieHHe. VIOHBI IIa3Mbl pearupyroT ¢ CyOCTpaTroM, pacuieIuisisi ero, HO He
pacuieruisisi Macky. B urore nmomy4aercst tpedyemast cTpykrypa (puc. B.).

Macka
| . [ ] [ |
CyGcTpar CyGcTpar
Ilogmo:sza Ilogmo:sxa

a . E.}
OnHa W3 TEXHUYECKUX TPYIHOCTEH 3aKI0YaeTcs B TOM, YTO HOHBI IUIa3Mbl YYacTBYIOT B
Xa0THYECKOM TETIJIOBOM JIBI)KEHUH U «OOMOapAnpyroT» cyOCTpaT He B OZHOM HAlpaBleHUH, a
6ecriopsno4Ho. [103TOMY «CTEHKH» CyOCTpaTa MoJy4aloTcsl He BEPTUKAILHBIME (KaK Ha pUC. B),
a HAaKJIOHHBIMH. YTIPOIIEHHBIN B «CTEHKH» IIOKA3aH HA CIEAYIOIIEM PHUCYHKE.

[TycTs TpaBieHHE MPOMCXOJUT B MOHU3UPOBAHHOM aTOMAapHOM KHCIIOpPOJIE IIPU TeMmreparype T
= 300K, a rommuua macku paBHa d = 2 mxm. OOpasen MoMeméH Mexay 3JIeKTPOoAaMH, K
KoTopbIM npuiiokeHo Hanpspkenne U = 1000B, paccrossare mexay KoTopeiMu paBHO L = 1 cM.
DJeKkTpuveckoe Iojie, B KOTOPOM HAaXOAWUTCS oOpasel, MOXXHO MNPHOIMKEHHO CUUTATh
OJHOpPOAHBIM (IO KpaiiHeil Mepe, B Hauane TpaBieHHs). CHUIIOBBIC JIMHHU TIOJISI HANpPaBIICHBI
BBepx. CyOcTpar 6ombapaupyercst nonamu O

Ouenute (BBIUUCITUTE MPHOIMKEHHO) YTodl 0, 00pa3yIoIuUiics MEXAY CTCHKaMu cyOcTpara u
BEPTUKAJIbIO, B Hauajie TpaBicHus (5 6a10B).

Yxkazanue. Cunrtaiite, YT0 HOHBI KHCIOPOIa HAYMHAIOT JIBMYKEHHE C BBICOTHI 0 Haja cyOCcTpaToM
(B Hayane TpaBJICHHUS), UMES HAYAbHYIO CKOPOCTh, PaBHYIO CPEIHEKBAJIPATUYHON CKOPOCTH
JIBIDKCHUSI JIaHHBIX HOHOB B IJIa3Me (3TO MPHUOMKCHUE TOMYyCTHMO [UIS OLEHKH), W JI0
BBaHMOﬂeﬁCTBHH C Cy6CTpaTOM HC CTAJIKUBAKOTCA C JPYTUMHU YaCTHLIAMU.

PaccmoTpeTs Bce BO3MOKHBIE HATPaBIECHUSI HAYaIbHON CKOPOCTH.

Kakumu criocobamMu MOKHO ITPEOJI0JIeTh YKa3aHHYIO0 TEXHUYECKYIO TPYIHOCTh, T.€. KaK C/IeNaTh
TaK, YTOOBI «CTCHKH> MOJIYYaINCh KaK MOKHO 0oJiee BEpTHKAIBHBIMHE (2 6aJ11a).



Kakue nanocmpykmypvl MOJNCHO NOAYYaAMb C HOMOWDBIO PA3IUYHBIX MOOUDUKAYUL Memooda
naazmennozo mpaenenun? Onuwume npoyecc nonyuenus (no 1 6ann 3a npumep, maxcumym 5
oannoe).



