HaySHoMiceNe 0BT e NBCKaAN e ATENBHOCTD

Bbongapos Muxania HukonaeBud
Yuumeans pusuxu auyes Neld501 uw I'OY 1O
«Texnoaozuu obyuenus» 2. Mockewl.

Casnues Baaguvup ViropeBuya
Yuawutica 9 xaacca auyes Nels501 2. Mockewt.

I ckyccTBEeHHBINI BOJOBOPOT I €TI0
BO3MOKHOEe IpUMeHeHIe

B crathe paccMmoTpeHa mpoGieMa JIMKBUIAINN IOCJTEACTBII pas3im-
BOB He(pTI B BoJe. BhICKa3aHO IIpeJIoIoskeHNle 0 BO3MOYKHOCTH IIpHMe-
HeHIA HEeKOTOPBIX CBOIICTB BOJOBOpOTa (BUXPA B BOJe) AJA OUUCTKIU
BOJBI IIOCJIE DKOJIOTHYECKIX KaTacTpPod.

OmucaH J1abopaTOPHEIT SKCIEPUMEHT II0 CO3JaHUI0 MOJEIN BUXPA B
CTakaHe C BOJOII — BOJOBOpoTa. B OCHOBY DJKCIIepMMeHTa IIOJIOMKEHBI
paHee U3BECTHBIE OIBITHI IO IIOJIYYEHNIO «CMepYa» B CTaKaHe C HIDKHIM
IIOJIO’KEeHNeM aKTuBaTopa. 1A uM3ydeHUs CBOICTB BOJOBOPOTa IIpOBeJe-
HBI OIIBITEI C IIJIACTHKOBBIMII ITTAPUKAMI JI PaCTUTEJIbHBIM MacCJIOM.

ABTOp PaboTEI IOJ, PYKOBOJACTBOM YUNITENA (PU3UKI MHOTOIIPO(IILHOTO
Texaygeckoro jumesa Nelb501 Mmnxamma HuxosnaeBnua BorpgapoBa crasa mu-
mwioMaHTOM DecTHBaJIA TETCKOIO I IOHOIIIeCKOro TBopuectBa «IOHBIE TaslaH-
Tl MoCkoBIIT», @ TaK)Ke 3aHAJT IepBOe MeCTO Ha KOHKypCe HayUHBIX IPOEK-
ToB yuarpxes 9—11 kraccoB « Yaénsle Gyayiero» B kateroprm «Duakay .

Cnoocobbl JURBUAOMN pPa3jJdnBOB He(i)TI/I Ha BOHHOﬁ IIOBEPXHOCTHU

OpHoli M3 IJI00aJBHBIX HpodJIEeM
COBPEMEHHOCTH ABJAeTCA IpodiaeMa
OXpaHBl IMPUPOABI, OCOGEHHO OXpaHBI
BOJHBIX PEeCcypcoB 3eMIy OT aHTPOIO-
TeHHOTo 3arpAsHeHnd. HamnGoubmmmit
BpeJ BOJOEMaM HAHOCAT pPa3JINBEI
HedTIL

B cBaA3u ¢ pocToM B mocienHne ne-
CATIIETUA [OOOBIYM HedTH BO BCEM
MIpe KOJINYEeCTBO aBapMITHBIX €€ pas-
JINBOB CIJIBHO YBEJNYNJIOCH. ABapun
MPONCXOAT KaKk Ha He(dTeZo0bIBaO-
nmx IvtaTdopMax Ha HIesibdge, Tak U
NP TPaHCIOPTHPOBKe HepTeIPOayK-

! Komrype «Yuénste Oymyiuero» mpoeomuicsa koproparpert Intel n MockoBckim rocymaper-
BeHHBIM yHVBepcrreToM rvernt MLB. JlomoHocoBa B paMkax rmyapraTis Intel B cchepe kopropa-
TVBHOII corpiasbHOM orBeTcTBeHHOCTH, V PectyBasna maykn MIY, B mogmepexky ['oma yunresna B
Poccror 1 T'oma maykm n rmroBarpni B Conpy»xectBe HezaBnermex 'ocyzapers B 2010 roxy.
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ToB. HedpTh, Kak IpaBmJO, momaja-
eT B BOJOEMBI, HAHOCA yIlepO mpu-
poae u d»koHOMHKe. OCHOBHBIMU
cpeAcTBaMM JIOKaJN3alll pa3JiBOB
He(pTH B aKBaTOPMUAX ABJIAITCI 00-
HOBble (mgaBy4Me) 3arpaskIeHud.
OHI 1TpexoTBpaIlal0oT pacTeKaHIe
He(pTH 1O BOJHOI NOBEPXHOCTIL.
Janee oOBIYHO MCHOJB3YIOT TEPMMN-
JyeckMit  (BBI)KUTaHNMEe  He(PTAHOTO
NATHA) MJAM MeXaHWYeCcKUil MeToxabl
JUKBUIanuu pazanuBa Hedptu. Tep-
MI9eCcKUii MeToq Hebe3omaces,
KpOMe TOro, M3-3a HENOJHOTO Cro-
paHNA HedTH B BOJe OCTAlTCA
cTOliKIe KaHI[epOTeHHbIe BelllecTBa.
IlosTOoMy riaaBHBIM MeTOLOM ABJA-
eTca MeXaHMYecKHUil cbop HedTH.
Ho mocae Takoro cbopa Ha moBepx-
HOCTH BOJABI ocTaéTca HedTAHAA
miaerra. OCTaTOUYHYI IHJIEHKY JUK-
BUINPYIOT (PUBMKO-XUMIYIECKIM Me-
TOJOM C IIOMOIIBIO JJCIEPreHTOB I
COpOEHTOB MM OMOJOTMYECKUM Me-
TOJOM C ICIOJb30BAHNMEM YIJIEBOJO-
POZOOKUCIAIONNX MIKPOOPTaHN3MOB

Cozpanne

Ina mosydyeHMA MoIeaym BUXPHA
Oblla BOoCcO3JaHa YCTaHOBKA C HIMK-
HIUM IIOJIOKEeHUEeM aKTuBaTopa, OIN-
cagpHaa B. Maitepom [8]. dua cozpa-

1
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WM OMOXUMMYECKUX IIpelapaToB.
OTO AOPOrocToAIle UJIN TPYHOEM-
kue Mertonnl. Kpome Toro, amucmep-
TeHTHl TOKCHUYHBI U MOI'YT HaHeCTH
Bpenx okpy:katomieili cpene. Caenmo-
BaTeJbHO, CaMBIMI Oe3BpeJHBIMU U
MPOCTHIMHU AJA NPUMEHEHUA MOTYT
OBITH MeXaHIYeCKIe CHOCOOBI JIMK-
BUJAIIMY OCTATOYHBEIX He(TAHBIX
MIJIEHOK.

OauH U3 TaKMX CIIOCODOB OCHOBaH
Ha CcBoOIiCTBaX BUXpA pas3fendATb pas3-
JUYHEIE II0 ILUIOTHOCTH BeIllecTBa. OTH
CBOiicTBa MPUMEHAIOTCA, HApPUMeEp, B
ycTaHOBKaX «['MAPONUKIOH», MpegHAa-
3HAYEHHBIX [JA YTUJIN3aluu Ijaa-
CTHUKOBBIX u3meanii. JVIzmeabdEHHBIT
IO TOpUOIN3UTEIbHO OXUHAKOBOIO
pasMepa ILIAaCTHK C IJIOTHOCTBIO
MeHbIIeli, 4eM ILJIOTHOCTh BOMBI, CO-
OupaeTca B I[eHTpe YCTAaHOBKM U OT-
cachlBaeTcA IpN IOMOIIN TPYOKIL.

B saGopaTOpHBEIX YCIOBIUAX MOSKHO
co3aTh MOJeJb BUXPA B CTakaHe C
BOJOI — BOJOBOPOT.

MoaeJaM BUXPA

HUA YCTAaHOBKNU B3AT ILJIACTUKOBBHIN
cTakaH BBEICOTON 17 c¢cM u amamerpom
B ocHOBaHunN 8 cm (puc. 1). Ha nmmO
cTaKaHa OBLI MPUKPEIIEH aKTHBa-

— CTakaH
— MUKPOBJIEKTPOIBUTATEb
— JKeCTSHOM OUCK

— IJIACTUKOBBIN TyOyC
CUJIVKOH

— XOJIOJHASA CBapka

— IpoBoza

— KJIEMMBbI

0~ O U W N
|

Puc. 1. Cxema ycTaHOBEHN
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Hay4uHo-ucciaenoBaTeabCKast KesATEIbHOCTD YIAIIXCS

Top. AKTHBaTOp IIpeacTaBIAET CO-
0oit MUKposJeKTpogBUraTedb (U3
IeTCKOIl UIPYIIKN), K BaJy KOTOPOTO
C IOMONIbI0  XOJIOOHOI  CBapKU
(Poxipol) OBLI HpPUKpPENIEH KecTA-
HOJ AJCK AMaMeTpoM DD MM I TOJI-
mmeoit 0,3—0,5 MM (BBIpe3aHHBIN U3
KOHcepBHOIT ©OaHkmu). K KoHTakTam
ABUTATeNA OBLINM IPUIAaAHBI JBa
npoBona nansoit 40 cm. IImtaHuUe
JBUTATeJIA OCYIIEeCTBJIAJOCHE OT Oa-

a 6

Tapelikn «Kpora» 9 B. Jlna repme-
THU3aONUU JOBUTraTeJd B3AT IJIaCTUKO-
BEIIf TyDyc OT JerkapcTBa JAMaMeT-
POM, COOTBETCTBYIOUIMM JUaMeTpy
MOTOpa, KOTOPBIl OB 3aJUT CHUJIN-
KOHOBBIM TepMeTHKOM. AKTUBaTOp
OBII IpUKJIEeeH K I€HTPY [SHUIIA
cTakaHa C IIOMOIIBLIO TOJ ’Ke XOJIOM-
HOJi CBapKIL.

Ha 5T0if ycTaHOBKE OBbLTa HOJIyde-
Ha MoJeJb BoJgoBopoTa (puc. 2).

-

8 2

Puc. 2. @ — cTrakaH ¢ mpecHoit Bo#oii, 6 — MOAKIIOUEHIEe NBUTATENA U IOABJIEHIE
BIUIXPEBOIi BOPOHKI, 8 — HEIIOJHAA BUXpeBasd BOPOHKA, 2 — IOJIHAA BUXpeBasd BOPOHKA

HpOBeI[eHI/Ie IRCIEePMMEHTOB II0O N3Yy9Y€HUIO CBOVICTB BOJOBOpOTa

IOKcNepUMeHT ¢ IUIaCTHKOBBIMU
miapukamiy. JI1a u3ydeHUA CBOICTB
BOJIOBOpPOTa B XOJe BKCIepHMeHTOB
JCIIONb30BAJICh MeJIKIe OJANHAaKOBbIe
no pasMepy ILTaCTUKOBEIE IIapHUKIH,
KOTOpBIE OBLIN BBHICHIIIAHLI Ha IIOBEpPX-
HOCTBb BOJBI JI0 3allycKa aKTUBaTopa. B
mporecce o0pa30BaHNMA BUXPEBOIl BO-
POHKN HIaPMKI CKOHIEHTPUPOBAJIIChH B
IeHTpaJIbHOIT ero gactu (puc. 3).

Ilpn BpameENn SKUAKOCTH KpoMe
OOBITHOI apXIMeIOBOIl CIJIBI, HaIpaB-
JICHHOJI BepTHKAaJIbHO BBEpX, BO3HIKAET
JONOMHNTEeIbHAA apXUMeoBa CIJIa, Ha-
npaBJeHHadA K IIEHTPY OKpy:kHocTH. Eé
TPONCXOXKIEeHNe MOYKHO JIETKO IOHATH 13
caenyromieit agaJsoryy. OOBIYHAA apXu-
MeZioBa CILJIa, BO3HIUKAIOIad B HeNOA-
BIDKHOI SKIIKOCTH, HallpaBJIeHAa IIPOTUB
ciIIbl TkecTH. Bo Bpamaroriefica sKum-

KOCTJI BO3HIKAET JCKYCCTBEHHadA CIUIA
TAXKECTH (CIIa MHepIN), HallpaBieHHa A

Puc. 3. OrkcnepuMeHT ¢ ILTaCTUKO-
BBIMI IIIapVKaMI



ITorenmmas Ne 11 (71) 11.2010

OT LleHTpa BpallleHIA K CTeHKaM COCyJa.
IlosToMy pmomosHNTeNbHAA  TOPU3OH-
TaJbHafA apXUMeAoBa CHja HallpaBie-
Ha K ocU BpallleHnd. JIMeHHO oHa I
3acTaBjJdeT cMeHJaThCA K OCH Bpalle-
HHUA IIApUKM, MJIOTHOCTh KOTOPBIX
MeHbIIIe IJIOTHOCTH BOJBL

IIpeamonosxkumM, 4To Ha IOBEPXHO-
CTHI BOABLI BMECTO IJIaCTHKOBBIX INTapu-
KOB ILTaBaeT HeTAHadA miaeHka. Cie-
JoBaTeJbHO, 5Ta IUIEHKA JOJKHA TaK-
’Ke CKOHIIeHTPHMpOBaTbCA B IeHTpalb-
HOJi dYacTu BUXpeBOil BopoHEKHN. Jna
SKCIIepIMeHTa 3aMeHUM HedThb pacTH-
TeJILHBIM MaCJIOM.

IJKCIeplIMEeHT [0 KOHILEHTpaLuu
MacJyisgHoil niéHkn. Ecan B Boxy Ha-
JUTH HEMHOTO pacTUTeJIBHOTO Macia,
TO OHO oOpa3yeT Ha IIOBEPXHOCTHI BO-
OBl Maciageyo IeHRY. Ilocie BRIIO-
YeHNA JABUTaTelA MaciIdHAA IIIE€HKa
KOHI[eHTpUpPYyeTCcA B OCHOBaHNUN BOJO-
BOpOTa Ha CTaguy oOpa3oBaHUA He-
noJsiHOIT BUXpeBoil BopoHKN. IIpomosi-
sKeHNe paboThl JBUTATENd IPUBOINT K
pasOuBaHNIO MAacCJIAHOTO CIyCTKa O
JICK aKTHBaTopa ¥ 0Opa30BaHUIO

MacJAHON cycmeH3nn. Eciam yMeHb-
IINTH MOIITHOCTh ABUTATEJA, TO BUXpe-
Basd BOPOHKAa He OyJeT IIOJHOI M CIy-
CTOK MacJa MOJKHO JIETKO YAAJUTh,
0TCOCAB €ro CBepXy NN cOOKy, B 3a-
BUICHMOCTH OT KOHCTPYKIUIN OTCACHI-
BaloIllero ycrpoiictea (puc. 4).

MaciaAHad ILIEHKA HycTad BOJda

a 6

Puc. 4. a — macidHaA IUIEHKA Ha MO-
BEPXHOCTHU BOJABI, 6 — o0pa3oBaHIE Mac-
JIAHOTO CTYCTKAa B OCHOBAaHNI BUXPEBOIt
BOPOHKIH I CIIOCOD €ro yAaIeHN:A

BriBog,

JIcryccTBeHHEBINT BOJOBOPOT NMe-
eT CBOJICTBO KOHIeHTPHUPOBATH IIO-
BEepXHOCTHYI0 MaclIAHYI0 IIJIEHKY B
OCHOBaHNN BUXPeBoil BOPOHKIL
IIpeanosnaraercda, 4To HmpM ITOMOIIN
IIepeHOCHBIX BUXPEBHIX aKTUBAaTO-
POB MOJKHO yJaJATh C IIOBEPXHOCTH
BOJBI HeOOJIbINNEe He(TAHbIE MATHA

WJIN OCTaTOYHBle He(PTAHLIEe IIJIEH-
KI, KOHI[EHTPUPYA UX B I[eHTpe IC-
KYCCTBEHHOTO BOJOBOpPOTa I OTKa-
yuBagd C IIOMOIIBID Hacoca. OTO
IpeAmnoJiosKeHNe TpedyeT TaJbHel-
IINX DKCHEpPUMEHTOB, B TOM dIcCJIe
U B IPUPOSHBIX YCIOBUAX.
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