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Haseoeno pesynomamu exchepumenmanvHux 00C1iodceHb OISl GUBHAYEHHS NUMOMO20 e1eKMPUYHO20 ONOpY
KOHCMpYKYIiiHux cmaneii Ha npukinadi cmani 45 3a 00noMozo10 po3pobieHol eKCnepUMeHmanvHol YCmanosKu, o
peanizye 4omupuKOHmMaKmuuil e1eKmpudHull Memoo KOHMpONio.

Tokazano, wo YomupukoHmaKmuuil Memoo 3acmocogy8amu i Ons 2abAPUMHUX MEMATOKOHCMPYKYITl, OCKilb-
KU HA 3HAYEHHA UMIPIOBAHOCO e1eKMPUUHO20 ONOPY NIUBAE He 8CA WUPUHA 00 '€KMAa KOHMPONI0, a Juule mak 36a-
Ha yMo8Ha eghekmusHa wiupuna. I1io yMo8HOW eheKmusHoI0 WUPUHOI0 3pasKa crio po3ymimu nmy 4acmuHy 3paska,
8 AKOMY 2YCMUHA NOCMITIHO20 CIMPYMY, WO NPOXOOUMb KPIi3b 06 '€km, € HAUbLIbULOM, I KA, 81ACHe, BNIUBAE HA GU-
MiIpsiHe 3HAYeHHSl eeKMPUYHO2O ONOpY.

KntouoBi criioBa: MeTaTOKOHCTPYKLIT, (i3nko-MeXaHiuHI XapaKTepUCTHKH, TMTOMUI eJIeKTPUIHHUI OTIip, YOTH-
PUKOHTaKTHUI MeTOx

ITlpusedenvr pesynrvmamul dKCNEPUMEHMANLHBIX UCCIE)0BAHUL NO ONPEOEeeHUI0 YOTbHO2O INEeKMPULECKO20
CONpOMUBNIeHUA KOHCIMPYKYUOHHBIX cmanell Ha npumepe cmanu 45 ¢ noMowbio paspabdomanHoll S5KcnepuMeHmant-
HOUl YCMAaHOBKU, peanu3yioueli 4emolpexKOHmaKmHulil 21eKmpuiecKuli Memoo KOHmMpOsl.

Toxazano, 4mo YemuvipexKkOHMAKMHBLI MEMOO MONCHO UCNOTL30BAMb U OISl 2AOAPUMHBIX MEMATIOKOHCIPYK-
Yuil, MaKk KaK Ha 3HAYEHUe UMEPAeMO20 NeKMPULeCcKo20 CONPOMUBIEHUS GIUAEN He 8CA UMUPUHA 00beKma KOHM-
pONA, a MOALKO MAaK Ha3vleaemMas yciosHas s¢pgpexmusnas wupura. 100 ycnosuvim s¢pghexmusnoil wupuroii oopa-
3ya credyem ROHUMAMb MY Yacms 00pasya, 20e NIOMHOCHb NPOX00AUE20 CKE03b 00bEKM NOCMOSHHO20 MOKA 6-
Jislemcs Haubonvulell i KOMmopas cOOCMBEHHO GUAEm HA UBMEPEHHOE 3HAUeHUe NeKMPULECKO20 CONPOMUBTEHUSL.

KiroueBsble cioBa: METAJIOKOHCTPYKLMH, GU3NKO-MEXaHHIECKHE CBOMCTBA, yIeJIbHOE 3JeKTPHIecKoe COMpo-
THUBJIEHUE, YETHIPEX KOHTAKTHBIN MEeTOA

The results of experimental studies to determine the specific electrical resistance of structural steels by the
example of steel 45 with the help of an experimental setup that implements the four electrical contact method of
control.

Shown that the four contact method can be used for oversized hardware, because the value of electrical
resistance, measured, does not affect the whole width of the object of control, but the so-called conventional
effective width. Under the conditional effective width of the sample should be understood that part of the sample
where the density of direct current passing through the object, is the largest and that actually affects the measured

value of electrical resistance.

Keywords: metalworks, physical and mechanical properties, resistivity, four-point method

[Tpobnemu BU3HA4YEHHS Ta MPOJOBXKEHHS pe-
cypcy 0esmedHoi eKCILTyaTallii MeTanmoKOHCTPYK-
UIH 32 OCTaHHI AECATUINITTS HAOYIM HAA3BUYANHOT
aKTyajbHOCTI Y BCiX MPOMMCIOBO PO3BUHEHUX
kpaiHax. Jlnsg YkpaiHu BaXIMBIiCTh iX BUpILICHHS
o0yMOBTIeHa 3HWKEHHSAM O0’€MiB BUPOOHHUIITBA
IUTS TIOHOBJIEHHS TapKy MeTanokoHcTpykuid. Lle,
Hacamrmepea, CTOCYEThCS OO0 €KTIB TErOBOi Ta
IEPHOT €HEepreTHUKH, HadTora3onpoBoOJiB, XiMiu-
HOT MPOMMUCJIOBOCTI, MPOMHUCJIOBOTO OYAiBHHUIITBA.

Pecypc GesneuHoi ekcrmyaTauii MeTaqoKOHC-
TPYKLUiH BH3HAYA€TbCA, B TOMY YHCI, CTaHOM
CTPYKTYpU Ta ()i3MKO-MEXaHIYHUMH XapaKTepyc-
TUKAaMU MeTaily, siki MOXYTb 3MIHFOBATHCS Y XOZAi
0araTopiuyHOi MOHAJHOPMOBOI eKCIUTyaTallil npo-
MHCJTOBUX 00’ €eKTiB [1].

Ha nanwii yac npuninserscs 3Ha4Ha yBara po3-
pob1ii MeTozIiB Ta 3aco0iB Il BU3HAUCHHS (i3HKO-
MEXaHIUHHUX XapaKTepUCTHK MaTepialliB MEeTaJIOKOH-
CTPYKLIil IOBrOTpUBAJIOTl eKCrulyarailii HepyHHiBHH-
Mu Metogamu [2]. Ha momepemHix eramax mocii-
JOKeHb aBTOpaMH OyJIo po3po0JIeHO HOBUM ITiJIXif

0 BU3HaYeHHS (i3UKO-MeXaHIYHUX XapaKTepuc-
TUK KOHCTPYKIIMHUX CTajled 3 BpaXyBaHHAM IX
CTPYKTYpH [3] Ta IOCHiIKEeHO YyTIMBICTH MUTO-
MOTO €JIEKTPUYHOTO OMOPY 0 MIKPOCTPYKTYPHUX
3MiH, L0 BUHHKAIOTb y MaTepiaji MEeTaloKOHCTpY-
KL mz[ yac TpuBaioi ekcrutyaraiii [4]. ToOTo,
MeXaHiHi Ta eneKTpodi3udHi BIACTHBOCTI (301(-
peMa TNUTOMHI eJNeKTPUYHMM Omip) MarepiaiiB
B3a€MO3B’s13aHi HA PiBHI CTPYKTYpH [3].

BumiptoBaHHs1 MaJInX 3Ha4YeHb MUTOMOTO eJie-
KTPUYHOTO Omnopy ¢epoMarHiTHUX cTaned y pea-
JBHUX YMOBaX 3 HEOOXiTHOK TOYHICTIO BUKIHMKAE
3HaYHi TpyaHouli [6].

B I®OHTYHI po3pobinieHa naboparopHa ycra-
HOBKa /Il BAMIPIOBAHHSI MUTOMOTO €JIEKTPUYHOTO
ornopy crTainel, Mo peanizye YOTHPUKOHTAKTHHM
enekTpuuHui Meton. JlaHui MeTon mae 3Mory BU-
MipIOBAaTH HU3bKi 3HAUYEHHS €JICKTPUYHOTO OMopy i
MiHIMi3yBaTH BIUIMB TIepeXiJHUX OMOpiB Ha pe-
3yJIbTaTH BUMIpIOBaHHS [7].

OpHak min 4ac 3acTOCYBaHHS YOTHPHKOH-
TaKTHOTO METOy HeoOXiTHO BPaxoBYBaTH e(heKTH
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1 — cmpynyuna; 2 — Oieaexmpuuna niocmaexa, 3 — 2apmosanuti CMmanbHuil KOHMAKMHU HAKOHEYHUK,
4 — 3amuckHuil 26Unm, 5 — CMpPYMOGUL A NOMEHYIANbHUL NPOGIOHUKU

Pucynok 1 — 3aranbauii BHIJIS] KOHTAKTHAX 3aTHCKAYIB

pO3TiKaHHS TIOCTIHHOTO CTPYMY B CTaJbHOMY
00’€KTi KOHTPOIIO MiX JBOMa CTPYMOTIiIBITHUMHA
3aTHCKadaMHU.

Takum 4MHOM, METOIO AaHOi poOOTH € 3a0€e3-
neyeHHs cTabiIbHOTO  eJIEKTPUYHOTO KOHTaKTY
MK 3aTHCKadaMu Ta 00’ €KTOM, a TaK0)K BCTAHOB-
JIeHHSI 3aJie)KHOCTe ToKa3iB MiKpooMMeTpa Bil
TeOMETPUYHUX PO3MipiB CTATBHHUX 3Pa3KiB.

EkcniepuMeHTanbHa ycTaHOBKA i BW3HA-
YEHHS MUTOMOTO EJIEKTPUYHOTO OMOpPY BMIOTOB-
JeHa Ha 0a3i  aTeCTOBAHOTO MIKpOOMMeTpa
BC3-010-2 ¢ipmu  “Camapasnepro”  (Pocis).
Januii mpunan npu3HadeHWd A BUMipIOBaHHS
MaJIMX 3Ha4YeHb aKTHBHOTO E€JIEKTPHUYHOTO OMNopy.
MikpoomMMmeTp ae 3MOTy BUMIpIOBATH OIip B 4O-
TMPBOX Jliana3soHax 3a OJHOKPAaTHOro Ta Gararto-
KPaTHOTO PeXMMiB, TIPOBOJMTH aBTOKANiOpyBaHHS
Ha 30BHILIHIX eTaJloOHaX.

3 meroto 3abe3rneveHHs HaiHOTO PiBHOMIp-
HOTO EJIEKTPUYHOTO KOHTaKTy KOHTaKTOpiB 3
00’€KTOM KOHTPOJTIO, TIEPLIOYEPrOBUM 3aBAaHHIM
CTaJ0 BUTOTOBJICHHS KOHTAKTHHX 3aTHCKadiB, SKi
0 1anmu 3MOTy BTHCKATH 3 OJJHAKOBHM 3YCHJUISM B
CTaJIbHI 3pa3Ku KOHTAKTHI HaKOHeUHWKH. KoHTak-
THI HAKOHEYHHUKH KOHYCOMoaAiOHOT (hopMU BUTOTO-
BJIEHI 13 cTami 45 1 Oynu migaaHi TepMivHii onepa-
il — 3arapTyBaHHIO. 3arajJbHUN BHUIJISA KOHTAKT-
HHX 3aTHCKaviB TIpe/ICTaBIeHUi Ha pHc. 1.

Cuna BTHUCKYBaHHS KOHTAKTHUX HAKOHEYHH-
KiB B 00’€KT KOHTPOJIIO BCTAHOBIIIOETHCS TUHAMO-
MeTpuuHUM KimodeM ¢ipmu Apelas. KonrtakThi
HaKOHEYHWKH BTHUCKAIOTBCS B CTAIBHHHA 3pa3ok
HACTIIbKK, HACKIIBKW I03BOJISE CHa 3aTHUCKaua,

ISSN 1993—9965. Haykoswit Bichuk IOHTYHI. 2010. Ne 1(23)

SKy MO)KHa (PiKCyBaTH Ha pydlli JTUHAMOMETpU-
HOTO KJTIOYa.

3arabHUI BUTJIAA €KCTIEpPUMEHTANbHOI ycTa-
HOBKH JIJIsl BAMiPIOBaHHS TUTOMOTO €JIEKTPUYHOTO
onopy 300pakeHo Ha puc. 2.

st Toro, mo6 mepecBiAUUTHCH y TIOCTiHHOC-
Ti €JIeKTPUYHOTO KOHTaKTy MiXX KOHTAaKTHHMH 3a-
THCKaYaMH Ta 00’€KTOM KOHTpOI0, Oyno Bigidpa-
HO CTalIbHHIA NPYTOK, NOBXKHHA SKOro (L=2m) Ha-
Oarato Ginblia 3a nonepeyHi p03M1pH (nnomia no-
nepeyHoro nepep13y S=1.44 cm’). B uboMy BuMa-
JKy TIOCTiHHHH cTpyMm Oyne TPOXOTUTH Y BCOMY
00’eMi mpyTKa, 3a0e3nedyroun JiHIHHUHA XapaKkTep
3aJIe)KHOCTI €JISKTPUYHOTO OMOPY BiJl BiZICTaHI MiX
KOHTaKTaMH.

MeTtonrka BUMipIOBaHHS €IEKTPUIHOTO OMO-
Py Ha 3pa3Ky mojsiraja ock y uHomy. J[ns 3meH-
LIEHHS BIUIMBY KpailloBUX e(eKTiB Meplinii KoHTa-
KTHUM 3aTUCKAY 3aKPirIiOBaBCS HA BiACTaHi 0 MM
BiJl OIHOTO Kparo 3pa3ka, a pyruii — Ha Takiii ca-
Mili BiIcTaHi BiJl MPOTHIIEKHOTO Kpato 3pazka. llo-
YaTKOBA BiICTaHbp MiX 3aThckadamMu - /900 mM.
KoHTakTH po3MilllytOTECS B3IOBX OCHOBOI JIIHII,
MpoBe/ieHol nocepennHi 3pazka. DikcyeTbest BUMI-
psHE 3HAYEHHS eJIGKTPUYHOrO Ornopy Ha uudpo-
BOMY iHIUKATOPi MiKpOOMMeETpa, Ticis HOTo ApY-
TH 3aTHCKAY 3aKPIiTUTIOEThCSA Ha ONMMKYY BifCTaHb
BiJl Tiepiioro 3 kpokoMm 20 MM. MiHiManbHa Bij-
CTaHb MK KOHTAaKTHMMH 3aTHCKayaM{ CTaHOBHJIA
60 MM,

3a pesyabTaTaMH BHMIpIOBaHb M0OYAOBaHO
rpadik 3aNeXHOCTI eJeKTPUYHOro Onopy Bif Bi-
CTaHi MK KOHTAaKTHUMH 3aTHCKadyaMH Ui CTallb-
HOTO MPYTKa, 300paXkeHoro Ha puc.3.
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1 — mixpoommemp 5C3-010-2; 2 — xonmaxmui 3amuckaui, 3 — OUHaAMOMEMPUUHUT KTTOY,
4 — 3axpinnenuti cmanibHUil 3pa3ox

Pl/lcyHOK 2 — 3araabHHi BHUI'JIA/ EKCHepI/IMEHTaJI]:HO.l' YCTAHOBKH AJI1 BU3HAYE€HHS MHTOMOI'O

€JIEKTPHYHOTr0 OMOpY

y=00011% +2.1
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Pucynok 3 - I'padik 3a1€KHOCTi e1eKTPHYHOTO ONMOPY BiA BiAcTaHi Mitk KOHTAKTHHMH
3aTHCKAYAMH UIA CTAJIBHOTO MPYTKA AOBKHHOIO 2 M

Ak GaurMo 3 puc. 3, PO3KHUI EKCMIEPUMEHTA-
JIBHUX JAHUX BiJ JIIHIWHOT 3aJIEKHOCTI € HE3HAu-
HUM, IO CBIAYUTH MPO CTAOIMBHUIA eNeKTPUIHUN
KOHTAKT, BCTAHOBJIEHUM 3a JOIMOMOIOI JHHAMO-
MeTpudHoro Kimoda. [lepexinHuii omip KOHTaKTHO-
ro 3’egHaHHst CTaHOBUTL 2,0776 MOM, BUBHAUEHUI
SIK TIEpeTHH anpoKCcUMallilHOT JIiHii 3 Bicclo opau-
HaT (/=0 mm).

MeTor HACTYIMHOTO eTamny eKCIepHUMEHTATb-
HUX JOCTi/’KeHb OyJIO BCTAHOBJIGHHS XapaKTepy
3aJIe)KHOCTI pe3ysIbTaTiB BUMIPIOBAHHS €JICKTPHY-
HOTO OMOpY BiJi TEOMETPUUYHHUX TapameTpiB
00’exTa KOHTpOMO. J[71s 11hOT0 OYII0 MiATOTOBIEHO

YOTHPH 3pa3ku 3i cTalli 45 0JHAKOBOT TOBIIMHU Ta
JIOBXKWHHM, ajie Pi3HOT HIMPHHHU. ['eoMeTpuyHi po3-
MipH MiArOTOBIIEHUX 3pa3KiB HaBeJeHO B Ta0M. 1.

Ta6anus 1 — I'eomerpruuni napamerpn
CTAILHAX eKCIEePHMEHTATIbHUX 3pPa3KiB

Ne JloBxxuHa, IMupuna, | ToBuiuHa,
3paska MM MM MM
1 280 10.7 10
2 280 20.4 10
3 280 30.4 10
4 280 394 10
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EnektpuyHuii onip, MOm

22k ] ............... [ [erommasonmay Pormomnaimny foms

160 1

BiacTtaHb MiX KOHTAKTHUMK 3aTUCKavYamu, MM

Pucynok 4 — I'padiuni 3a;1e:KHOCTI €JIEKTPHYHOT0 ONIOPY Bil BiAcTaHi M’k KOHTAKTHUMH
3aTHCKAYAMH UIA CTAJILHHAX 3Pa3KiB

Mertoarka BUMIpIOBaHHS €JIEeKTPUYHOTO OTIO-
py Ha JaHWX 3pa3Kax aHaJoriuHa METOAMII IS
JIOBrOTO CTalBbHOTO TpyTKa. MakcumaibHa Bil-
CTaHb MiXK KOHTAKTHHUMH 3aTHCKauyaMH CTAHOBHTb
260 MM, MiHiManibHa — 50 MM, JiHIHHWI KPOK BHU-
MiptoBaHHS — 10 MM, KOHTaKTH PO3MIILYIOThCS
B30BY OCHOBOT JTIHII.

3a pe3ynpTaTaMM BUMIpIOBaHHS OylO TIpoBe-
JIHO KOpensiiiHuii Ta rpadiyHuii aHaiz B mpo-
rpamHomy naketi Matlab 2006b 3 MeToto BcTaHOB-
JICHHS XapakTepy 3aJieKHOCTei MK MoKa3aMHu Mi-
KpOOMMETpa Ta Bi/ICTaHi MiXK KOHTaKTHHUMH 3aTHC-
Ka4aMH TS 3pa3KiB 3 Pi3HOIO MIUPUHOIO.

B Tabn. 2 HaBeneHo 3HaueHHs KoedillieHTIB
KOpesiii Mi>k BAMIpSIHUMH 3HAYEHHSIMHU €JICKTPH-
YHOTO OTOpPY Ta BiJICTAHHIO MK KOHTaKTHUMH 3a-
THCKaYaMHU.

Ta6anns 2 — 3nauenns koedinientiB kopeasimii
MIK eJIeKTPHIHHM OIIOPOM TA BiICTAHHIO
MiK KOHTAKTAMH

Ne 3navennsa koedinieHTa
3pa3ka KopeJsmii
1 0,837
2 0,967
3 0,973
4 0,897

Sk BuAHO 3 Tabn. 2, 3HadeHHS KoedillieHTIB
KOpenslii € JOCUTh BHCOKMMH, MPOTE OYEBHIIHO,
IO XapakTep 3aJIeKHOCTEeH Mae HelliHiliHuN Xapa-
KTep.

Ha puc. 4 300paxkeHo rpadiuni 3aaeKHOCTI
BUMIpSTHUX 3HAYEHb €IeKTPUIHOTO OMOopy BiJl Bij-
CTaH1 Mi>k KOHTaKTHUMH 3aTHCKaYaMHU.
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[MuroMuii enexkTpuuHHM OMip TMPOBIAHOTO
00’ekTa MpaBUIIBHOT (POPMH OMUCYETHCS (HOpMY-
JIOKO:

R-S
== Q)

ne: R — enexktpuuHMii onip; / — IOBXKWHA NPOBi-
JIHUKa; S — MIolla MonepeuHoro nepepizy nposi-
JTHUKA.

Cnig 3a3HaYMTH, 1O U1 YOTUPUKOHTAKTHOTO
MeTOIy BHpa3 Ul PO3paxyHKy MUTOMOTO eJeKT-
pudHOTO omopy BHUpa3 (1) MOoXKHA 3aCTOCOBYBATH
TiIBKK B TOMY BWNAJIKy, KOJM JIOBXHHA 00’€KTa
3HaYHO OiNblla BiJ] TOMEpevHOro Tepepizy (K y
PO3TIISTHYTOMY BHMAJKY 31 JOBTUM CTATBHUM TIpY-
TkOM). B Takomy pasi mocTiliHuii cTpyMm po3Tika-
€TbCs TI0 BCbOMY 00’€MY B3iplId SIK B LIMPHHY, TaK
i B iMOuHy. B iHmIOMy BMMajaKy ciiiJi BBOAWTH
nonpaBoYHUl Koe(illieHT, SKUH 3aJIeKuTh Bil ¢o-
pMH, po3MipiB 00’€KTa KOHTPONIO Ta B3aEMHOTO
PO3MIillleHHsI KOHTAKTiB BUMipIOBAJIFHOI CUCTEMHU.

BpaxoBytoun ckazaHe BMIlE, BUpa3 Ui Po3-
PaxyHKy MHUTOMOTO EJEKTPUUYHOTO OMOpy MOXHA

onucaTu Tak [8]:
p=Rs h, @)

ne: Rg — MOBepXHEBWii omip; /4 — TOBLIMHA 3pa3-
Ka.

[Tpu upOMY MOBEpXHEBHIT OMip MOXKHA 3arTu-
caTu:

R¢ =K -R, 3)
ne: K — reoMeTpuyiHUWil monpaBovHKi KoedillieHT,
R — BUMipsiHE 3HAYEHHSI €JIEKTPUYHOTO OTOpY.

TakuM auHOM,
p=K-R-h. @



Merogn ra 3acobmu HepyHHIBHOro KOHTPOIIO | TEXHIYHOT [IarHOCTHKH

EnexTpuynunii onip, MOm

30Ha 0iHaKoBOrO
onopy

Pucynoxk 5 — TpuBamipHa moBepXHS 3aJ1€KHOCTI €JIEKTPUYHOTO ONOPY Bix BiacTrani
Mi’K KOHTAKTHHMH 3aTHCKAYAMH | IIHPHAHM CTAJBHHAX 3pa3KiB

[MpupieHiotoun dopmynu (1) Ta (4) i Bpaxo-
Bytoud, o S =b-h (b — mupuna 3paska), ozep-
JKUMO BHpa3 Ul po3paxyHKy kKoedillienTa K:

’
K= 2 6))
I’
ne: [’ — BigcTaHe MiK KOHTAKTHHMH 3aTHCKaya-
mu; b’ — yMOBHA IMpPUHA 3pa3Ka.

[lix ymoBHOIO mmpuHOoO b’ 3paska ciia po-
3YMITH Ty YaCTHHY 3pa3Ka, B sIKili T'yCTHHA MOCTili-
HOTO CTPYMy, LIO MPOXOAMTH Kpi3b 00’€KT, € Half-
OinblIOO, 1 sIKa, BJIAaCHE, BIJIMBAE HA BUMIpsHE
3HAYEeHHS eJIEKTPUUYHOTO onopy. MakTH4YHO YMOB-
Ha WMPMHA XapaKTepH3ye, AKMM YHHOM CTPyM
PO3TIKA€ETHCA B IIMPHHY i 3aJI€XKMTh Bi/l B3aEMHOTO
PO3MIllleHHST KOHTAKTIB.

Jis 1bOro mpoaHanizyeMo OTpHMaHi ekcrie-
PUMEHTANBHUM IIIXOM  rpadivHi  3aJIeKHOCTI.
Jls kpaiwoi HaoyHOCTI Oyno MoGyA0BaHO TPHBH-
MipHY TIOBEPXHIO 3aJIEXKHOCTI €EKTPUIHOTO OMo-
Py Bia BiZCTaHi Ta LIMPUHU 3pa3KiB, 300paXkeHy Ha
puc. 5.

3arajoM BHUpa3 [Jis8 BUMIPSHOTO 3HAUEHHS
eNIEKTPUIHOTO OTIOPY MOYKHA TIPEICTABUTH SIK:

1
R= R + = P, — A, (6)
h b
ne R,,p — TMepeXiTHUN Omip KOHTAaKTHOTO 3’€I-
HaHHA.

IMepumii nogaHok Rnp Ta MepLIui MHOYKHUK

JIpyroro JojaHka % y dopmyni (6) € cranumu

BeTMUMHaMU. binb1i 3HaYeHHST BUMIPSHOTO OMopy
Juts 1-ro Ta 2-1o 3pa3kiB y MOPIBHSAHHI 3 3-M Ta 4-M

3pa3KamMH 3a OJHAKOBOTO 3HAYEHHS BiJCTaHI Mix
KOHTAKTHUMHM 3aTHCKauaMH BKa3ylOTh Ha Te, 10 iX
peanbHa mmwmpuHa (BimmoBimHo b=10.7 MM Ta
b=20.4 mm) meHma 3a ymoBHy wmmpuny b’ npu
onHakosomy 3HauerHi [’ (nuB. hopm. 6).

KpuBi 3a51e:KHOCTEH €NEKTPUIHOTO OMOpY Bifl
BifcTaHi s 3-ro Ta 4-To 3paskiB MPaKTUYIHO 30i-
ratoThCs, 1O CBIYMTH TIPO Te, L0 AJIS [IUX 3pa3KiB
YMOBHA LIUPUHA € OJJHAKOBOIO MPH OJHOMY (hiKCO-
BaHOMy 3Ha4eHHi ['. Omke, 3Ha4YeHHS T'YCTHHH
CTPYMY, KU PO3TIKAETLCS B IIMPUHY HA BiJICTaHb
Oinbine 30 MM, € HesenukuMm. Lle 3HauuTh, 1110 BU-
MipIOBaHHS €JIeKTPUYHOTO OMOpY MOKHA TMPOBO-
JIUTH i Ha IOBHOPO3MIipPHMX 3pa3KaX, ajpke Ha 3Ha-
YCHHS ENIEKTPOOTIOPY Oy/le MIUBaTH He BCS HIUPH-
Ha 3pa3Ka, a TUIbKK YMOBHA LIMPMHA 3pa3ka b'.

JlomatkoBo MoXkHa criocTepiraTH, o 3i 3MeH-
HICHHSIM BiJICTaHi MK KOHTAKTHUMH 3aTHCKa4YaMHu
no 70-80 MM, yMOBHa MIMpWUHA CTae€ OAHAKOBOKO
mis 2-ro, 3-ro Ta 4-ro  3paskiB, TOOTO
10.7<b'<20.4 mm nng gaHoro mianazony. Ha-
TIISIZIHO 1Ie MOJKHA CIOCTepiraTi Ha puc.5 sk BUpi-
BHIOBaHHS 3HAYeHb eIEKTPUYHOTO OTIOpPY 338 MAJTUX
3HaueHb BiJCTaHI MK 3aTHcKadyaMu (OKpecieHa
30HAa Ha puC. 5).

Heniniiinuii xapakrep rpadidHux 3aiexHoc-
Tell (puc. 4, puc. 5) 11 BEMKUX 3HaueHb /' Moske
BKa3yBaTH Ha BIUIMB KpaioBoro edekty abo Ha
HEeJIiHIAHICTD 3B’ 13Ky YMOBHOT IIUPUHM Ta BijJCTa-
Hi MDK KOHTaKTHUMH 3aTUckadamu. [IpoTe odeBu-
JHUM € Te, IO 13 3MEHIIEeHHIM BiJCTaHi MiXK KOH-
TAKTHUMH 3aTHCKAYaMH BUMipsSHE 3HAUCHHS elleK-
TPUYHOTO OMOpPY TakoX 3MeHIlIyeTbes. CTymniHb
3MEHIIEHHS EJIeKTPUYHOTO Onopy 3 BiACTAHHIO
JIONIATKOBO 3aJIEXHTh BiJl YMOBHOI IIMPHHH 3pa3-
KiB.
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Merogn 1a 3acobmn HepyrHHIBHOro KOHTPO/IO i TEXHIYHOT fiarHOCTHKH

Takum UYMHOM, MOKHA CTBEPIXKYBaTH, IIO
BUMIPIOBAHHSI TMMHUTOMOIO €JIEKTPUUHOTO OMopy
MOJKHA TIPOBOJIUTH Ha MOBHO PO3MIPHHUX 00’ €KTAX,
IIMpUHA SKUX MOoxe OyTH HabaraTo OiNpIIoO 3a
YMOBHY IUpHHY b’ | OCKIJILKY BUMIpSIHE 3HAYEHHS
3a5ie)KaTuMe TiTbKH BiJl YMOBHOI IIMPUHU 3Pa3KiB.
IIpy upoMy omTHManbHa BifICTaHP MK KOHTaKT-
HUMH 3aTUCKayaM¥u NOBUHHA cTaHOBUTH 60-80 mm.
Jlis BHM3HAUEHHS 3HAYEHHS T'€OMETPUYHOrO TO-
npaBouHOro koediuienra K, HEOOXIAHO MPOBECTH
JIOIATKOBI  €KCTIEpUMEHTANBbHI  JOCHTIIKeHHS 32
OJTHOT (hiKCOBAHOT BifICTaHi Mi)K 3aTUCKAYaMH.

Jimepamypa

1 Crapenue Tpy6 Hedrenposogos / A.I'.I'yme-
poB, P.C.3aiinynnun, K.M.fmanees, A.B.Pocius-
koB. — M.: Hegpa, 1995. — 218 c. — ISBN 5-8365-
0125-4.

2 Kapnam M.O. Po3poGiieHHs HOBHMX HepyW-
HIBHUX METOMiB BW3HaUeHHs (pakTHUHUX (Hi3uKo-
MeXaHIYHUX XapaKTepPUCTHK CTalbHUX TpyOOompo-
Boais / M.O.Kapnaiu, €.P./louenko, O.M.Kapnaiu
// MinHicT Ta HaailHICTL MaricTpajibHUX TPyOO-
npoBojiB “MT-2008” : MixkHapoaHa HAyKOBO-TEX-
HiYHa KOH., 5-7 uepBHA 2008 p.: Te3u momnoBiaeH.
—2008. — C. 44-45.

3 Kapnam M.O. Hosuii niaxin 10 BU3HAY€H-
Hs  (DiBUKO-MEXaHIYHUX XapaKTepUCTHK CcTalieil
3 BpaxyBaHHAM ix crpyktypu / M.O. Kapnai,
€.P. Jlonenko, O.M. Kapnam // ®izuudi mMetomu
Ta 3aCO0M KOHTPONIO CEpe/IOBHIN, MaTepiajiB Ta
BUpoOiB (cepist), Bumyck 13: Teopis i npakThka
HEpyWHIBHOTO KOHTPOJIIO MartepiajiB i KOHCTPYK-
1ii: 30. Hayk. mpaub. — JIbBiB, 2008. — C. 203-208.

4 Kapnam O.M. [Tutomuii enekTpudHuil omip
K iHpOpMATHBHUIN TIapaMeTp BU3HAYEHHS (aKTH-
YHUX (I3UKO-MEXaHIYHUX XapaKTePUCTHK MaTepi-
ajliB METAJIOKOHCTPYKIIii JOBrOTpUBAJIOl eKCITya-
tauii / O.M.Kapnai, €.P.Jlonienko, M.O.Kapnaiu
// TexHudeckas AMarHOCTUKA W Hepazpyllaromni
KOHTpoJib. — 2009. — Ne 1. — C. 36-41.

ISSN 1993—9965. Haykoswit Bichuk IOHTYHI. 2010. Ne 1(23)

5 TopkynoB 3.C. B3auMocCBs3p MexIy Mar-
HUTHBIMU, 3JIEKTPUUYECKUMU CBOWCTBAMU U CTPYK-
TYPHBIM COCTOSIHUEM TEepPMHUYECKH 00paboTaHbIX
cTanieii — OCHOBa ompe/ieJieHUs] MPOYHOCTHBIX Xa-
pPaKTepUCTUK W3JeNUN Hepas3pylIalonMMA METO-
namu. Meroauueckue pexomeraaiuu / 2.C. Top-
kyHoB. — Ceepmnosck: YL AH CCCP, 1985. —
130 c.

6 Kapnam O.M. IlpoOnemHi mUTaHHS BHU3HA-
YeHHs TTUTOMOTO eJIeKTPUYHOTO onopy (epomar-
HiTHux craneii / O.M. Kapnawm, €.P. Jlonenko,
M.O. Kapnaiu. // HepyiiHiBHMI KOHTPOJIb Ta TeX-
HiyHa npiarHoctuka — UkrNDT-2009: 6-a Hartio-
HallbHa HAYKOBO-TE€XHIYHA KOH(}., 9-12 dyepBHs
2009 p.: 30ipauk momomimeit. — K.: YT HKT/I,
2009.—C.308-311.

7 Michael B. Heaney. Electrical Conductivity
and Electrical Conductivity and Resistivity // The
Measurement, Instrumentation and Sensors Hand-
book / Michael B. Heaney. — CRC Press LLC,
1999. — Chapter 43. — ISBN 084932145X.

8 Nahm S.H. Evaluation of fracture toughness
of degraded Cr-Mo-V steel using electrical
resistivity / S.H Nahm., Y.I. Kim, K.M.Yu, A. Kim
// Journal of Materials Science. — 2002. — V.37. —
N16. — pp. 3549-3553.

Cmamms nocmynuna 8 peoaxyitiny Koue2ilo
26.01.10

Pexomenoosara 0o opyxy npogecopom

B. C. Kocmuwunum



