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JATYUK-METAJNJOHCKATEJb
AJIg OBHAPY)KEHHS HHOPOAHBIX METAJIJIKYECKHUX
BKJIIOYEHHUH B TKAHSAX )KHBOTO OPTAHH3MA

J. K. ABLEEBA, H. I'. JJELLEHKO

(IpercTasaena HaVYHO-TEXHHYECKUM CEMHHAPOM Kadeipb HHGOPMHUHOHIIO-
HZMepPUTEIbHOH TEXHAKH)

B [1, 2, 3, 4] onucaHpl MeTaJJOHCKaTe/H, NpeAHa3HAYeHHble And 006-
Hapy:Keuuss HHOPOJHBIX MeTaJ/JH4eCKHX Tes B TKAHAX XKHBOTO OPTaHHU3MAa.
3agaya TOUHOrO onpefeseHuss MeCTONOJOXKEHUsT HHOPOIHBIX MeTaJ  JIHYeCKHX
BKJ/IIOUEHHV B TKAHSX XXHMBOTO OpPFraHH3Ma, 0COOCHHO B IPOLECCe XHPYpTHYe-
CKHX omepalluil, a Takxe npo0JjeMa MOBLILICHHS YYBCTBHTE/JIbHOCTH JaT4H-
Ka-MeTaJJIOUCKaTess COXpaHW/Ia CBOK AKTYaJdbHOCTh [0 HACTOSILEro Bpe-
mexu. B [5] coobumialoTca pesyqapTathl  MCCIE10BAHHA  YYBCTBHTEIbHOCTH
HaKJa1HOTO TOKOBHXDEBOro JaTuMka K TesaM, nonajiaHHe B OPraHdH3M KO-
TOPBIX $SIBAs€TCSI Haubosee BEPOATHHIM (CTaJbHbIE HIVIBI, APOOHHKH, MYJiH
¥ T. 1.). BeiGpana ontumasbHas reoMeTpHsi KaTyIIKH ¢ CepeYyHHKOM K 6e3
HETO, NoJgy4dyeHa MaKCHMaJdbHas YYBCTBHTEJBbHOCTH AaTUyHKA K 06H3py}KI/IBa'
eMbiM npeameram. Ha ocHOBaHUM NpHMEHEHHS NATYHKA C ONTHMAaJbHBIMM
napametpamu 6bl1 paspadoran npudop «MeraJdgoHcKaTesNb TOKOBHXPEBON
MeaUiHHCKuil — MUWUTM-1», KOoTOpLIf MOJAY4YHI NPAKTHYECKOEe NPHMEHeHHe
B XUDYPrHYeCKHX K/JIHHHKAaX.

B naxHoii pabore COOOLIAIOTCS Pe3y/abTaThl 3KCMePHMEHTAJbHBLIX HC-
C/IeIOBAHUN NATUAKOB HOBOH KOHCTPYKIHM, KOTODBIE HMEIOT BBICOKYIO TOY-'
HOCTb OmpefeseHHsl MECTONOJOXKEHHS HHOPOAHOTO METAJJIMYECKOro Teja H
COXPAHAIT TIPH 3TOM AOCTATOUHO OOJIBLIYIO YYBCTBHTEJLHOCTb H NaJbHOCTH
geficTBusl. B o6bluHOM AaTuuKe, NPEACTABJSIOLIEM OIHOCJIONHYIW KaTyll-
Ky C (eppHTOBHIM CEpHEeYHHKOM, YBeJHUCHHE TOUHOCTH OINPEJeJeHHsT MEeCTO-
1I0JI0OKE€HUsT HHOPOAHOrO METAAJIHUECKOTO TeJd, CBA3AHHOE C yMeHblIeHHeM
auamMeTrpa AAaTydMKa, NPHBOAHMT K YMEHDBIICHHIO NAJbHOCTH I€HCTBHA JaT4H-
Ka-MeTaJJoucKaTess.

Koncrpykuusa npeasaraemMoro fatyuka npejcrasJ/eHa Ha puc. 1, a.

JaTtuuk-Merannouckaresab mnpeactaBadger co00i  JABe KOaKCHAJbHBIR,
paBHble mo AauHe, Katywxu [ u Il ¢ coBMeulenHbIMH TOPUAMH, YCTAHOBJEH-
HBIMKE TaKHMM O6pa30oM, UTO BUTKU BHYTPEeHHell KaTylWKH | HemocpeacTBeHHO
yKa1aabiBaloTcs Ha (epputoBnil cepaeynuk III, puavHa Kortoporo 3nauu-
reqbHo Goabmre nuamerpa. Hapyxuas katywka [l pacnosnaraercs Han BHYT-
peHHel, o6pa3ys KOJblieBOH BO3AYLIHBIH 3a30p. KaTyllKu BKJIIOYAIOTCA NO-
CJ1€40BaTeJbHO COrJIACHO B KOHTYP BBICOKQUACTOTHOTC reHepaTopa.

OceBble XapaKTEPHCTHKH JATYHKOB ONPEAESSATCA 3aBHCHMOCTSIMH OT-

. AL
HOCHTEJILHOH YYBCTBHTEJLHOCTH JATYHKOB L— (AL — abcoaoTHOE H3MEHe-
0

77



HUe WHAYKTHBHOCTH [AaTYHKa TIPH BHECEHHH MeTa/JIHYecKoro uiapa B €ro
noJjie BAOJb OCH NaTtuvka, L, — HavaJbHass HHAYKTHBHOCTb JaTuHKa) OT
paccrosHus [ (mMm) MeXKAy TOPUOM JarTyuka H WApPOM. IKCIEPHUMEHTDE
NPOBOLH/HCL ¢ MOMOLIbIO H3MepuTe s eMmkocrell u MHAYKTHBHOCTefi E 12-1.
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Puc. 1

B kauectBe npumepa Ha puc. 1 n306parkeHbl HEKOTOpble XapaKTepHbIe
3aBHCHMOCTH UYBCTBHTEJbHOCTH JATUHKOB K MENHBIM IIapaM AHAMETpPOM
5 um (puc. 1,a) u 10 mm (puc. 1,6), reomerpuueckue pasMepbl KOTOPBIX
npexcrasaeHsl B Taba. 1.
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Ha ocHoBaHuu npoBeJeHHBIX HccaefoBaHui (puc. 1 a, 6) Obl1 caenad
BBIBOJ, 4TO JAaTUHK 3 HMeeT OOJbIIYI0O YYBCTBHTEJNBHOCTh KAK K MaJbIM, Tak
H GOJbHIUM METAJJIHYECKUM TeJaM MO CPABHEHHIO ¢ NATYHKOM 1, HMEIOLIUM
OZHHAKOBBLIl AHAMETpP CepIeYHHKAa M HEeCKOJbKO MEHbIIYI0 YYBCTBHTEID-
HOCTb K OOJIbIIHM TejaM MO CPaBHEHHIO € AAaTUHKOM 2.

Tab6auua |
I Anamerp Auaverp | o Eﬂgﬁzeﬁ
No Hamerp BHYTPCHHEH | HapYXHOH " r};ap WKHOI Kon-o Brawoyenne
nn, | CEPACHMMKA N i ryikn | kaTywkh PYHON | xatymex|  katymex
De (M) D, () D, () KaTtyllex
1 2 L= 1y (mn)
1 2,8 — 4 10 1 —
2 10 — 12 10 1 --
o nockenoB.
3 2,8 4 12 10 - COraacHoO
nocaefOB.
4 10 12 30 10 2 COrnacHo

C uenbw BBIABJAEHHS JIOKAJbHOCTH OGHAPYXKEHHS NATUMKOM MeTaJJii-
4eCKHX TeJ PA3/JHYHBIX PasMepoB MPOBEJIEHbl HCCJAEJOBAHHS AMArpamMm
HanpaB/JeHHOCTH NaTunkoB. Ha puc. 2 npuBesen npumep aas Tpex JaTUHKOB
NPHMEHHTENBHO K MEAHOMY LIapy AMAaMeTPoOM b MM, DAacloJOXKeHHOMY Ha
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Puc. 2

PaccTOAHMM S Mm OT TOpHa AaT4HKa. B IaHHOM caydae naTunk 3 uMmeeT
JYHUIyI0 HanpaBJeHHOCTD, YeM AaT4dK 2. B 1aHHOM sKcnepumeHTe auarpam-
MBI TIOJIyYeHbl NPH CMEUIEHHH MEIHOTO 1apa OTHOCHTEJIbHO OCH CHMMETPHH
NAaT4HKa IO PajHycCy yYepe3 KaKAbIH MUIIIMET).

C ueabo onpenesennss ONTHMAaJbHBHIX TIeOMETPHYECKHX napameTpoB
AATYMKOB C TOCJAENOBATENbHO COTJIACHO BKJIKWYEHHBIMH OOMOTKAMH Ha
puc. 3 u 4a, 6 NpHBEleHb PE3yJbTATE IKCHECPHMEHTAIbHEIX MCCIeN0BaHHI
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¢ aatyukoM 4. Ha puc. 3 n3oGparkenol JHarpaMMbl HAIPAaBJIEHHOCTH IMPH
pasinyHbIX JHaMeTpax HapyXHOH katywky (Dj) npu NOCTOAHHOH AJHHE
BHYTpeHHel (/) u HapyxHoil (/) Katymku, paBHo#t 10 mm. Kak BHAHO U3
puc. 3, Han6Goaee Yy3KyK AHArpaMMy HalpAaBJEHHOCTH HMeEeT JaT4HK C JH-
ameTrpoM BHeluHel Katywku 30 mm. Jlnarpamma HanpapjeHHOCTH 6 noka-
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Puc. 3

sLIBaeT pO.b BHYTPEHHEN KaTyUIKH M NoJydeHa Juisi AaTuHKa ¢ HapYXKHbIM
anametpom 30 mm npu OTCYTCTBHH BHYTPeHHEH KaTyIIKH. Pe3yiabTaTsl HC-
CJ1€JIOBAHHH MOKa3blBAIOT, YTO 6GJArofapst HaAJWYHIO KaTYIWIKH | npOHCXOAMT
nepepacnpejesleHne MoJs y TOpLa AaTYHKA, BCAEACTBHE 4Yero yBeJAHUHBaerT-
Csi JOKaJbHOCTbH AATYMKA M NOBLINIAETCH UYBCTBUTENBLHOCTL €ro K MaJjbiM
HHOPOAHBIM METaNJIHYSCKHM TeaaMm.

Ha puc. 4 npeactas.edpl AHarpaMMbpl HalmpaBJIEHHOCTH JaTuHKa H 3a-
BHCHMOCTH UYBCTBHTEJbLHOCTH €ro NpH AAHHOM pacCTosHuu (d) Mexay Top-
1LOM JaT4yHKa W IapoM OT AJHHbl BHYTPEHHEH H HapVXKHOH KaTyllek s
ONTHMAJbHOTO IHaMeTpa BHellHeil kartywku, pasHoro 30 mm. Haubosee
Y3KYI0 AHarpaMMy HampaB/JeHHOCTH HMmeer AaTuuk ¢ [j =l 10 mm, npu
3TOM (pHuC. 4,6) UYYBCTBHTEJbHOCTb NATYMKA MaJ0 OTJHYAETCH OT MAaKCH-
MaabHOH., CMelleHHe TOPLOB KaTylleK AAaTYHKa OTHOCHTE/JIbHO APYr Apyra
NPUBOAUT K MOHHMKEHHIO YYBCTBUTEJbLHOCTH W PACIIHPEHHIO IHATPaMbl Ha-
npaBJeHHOCTH. .

Ha ocHOBaHMH NOJy4YeHHBIX ONTHMAJbHBIX IEOMETPHYECKHX pa3MepoB
NaTUHKOB C NOCJAE0BATEIbHO COFJIACHO BKJ/KUYEHHBIMH oOMOTKaMu Ha dep-
PHTOBOM CEpICYHHKe CKOHCTPYUPOBAH YHHBEPCAJBHBIH METAaNJOUCKATEDb,
MMeoUHil  Y3Ky10 AuarpaMMy HanpaBJIeHHOCTH W JOCTaTOYHO BBICOKYIO
UYBCTBUTEJBLHOCTb KaK K MaJblM, Tak ¥ OOJbIIHM MeTa JHYecKHM TeJsam,
HaxXOAsIIHMCA B TKAHfX KHUBOFO OopraHusma. B pesyabpraTte 3TOro B npouec-
Ce XHPYPrHYeCKHX onepanuid He OyaeT BO3HHKaThb HeOOXOQHMMOCTbH B CMeHeE
AaTYMKOB M B JIONO/JHHTE/IbHOH HacTporke amnnapatypel. Kpome toro, yse-
JIMYEHHEe TOYHOCTH ONpPENeJeHHS MECTONOJOXKEeHHS OOHAPYXKHBAEMOro Mpen-
MeTa 3HAUHUTeJbHO YMEHbILIAeT CTeNeHb TPABMHPOBAHHs TKaHeH NpU onepa-



HHAX 110 yAaJeHHO HHOPOAHBIX METAMJIHYECCKHX TEJ H3 TKaHEeH MXKHBOTO op-
raHH3MaA.
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