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YOOCKOHANEHUN NPUNAL ANA AOCNIKEHHA AUWHAMIYHOIO
NMOBEPXHEBOI'O HATArY PO34MHIB NOBEPXHEBO-AKTUBHUX PEHOBUH
METOOOM MAKCUMAJIBHOIO TUCKY Y BYJIbBALLLII

1.C. Kicine, FO.M. Kyuipka

Isano-@panxiscoruil HayionarbHull mexHivnuill yHieepcumem nagmu i eazy, eyn. Kapnamcora 15,
M. leano-@panxiecok, 76019, men. (03422) 4-60-77

Po3spobaenuii yoockonaneHuii 0OHOKAniNApHUuL npunad O GUMIPIOGAHHS NOBEPXHe8020 HAMAZY DIOUH
MemoOOM MAKCUMATLHO20 MUCKY Y OYIvoauiyi, AKuil 00360715€ OMpUMy8amu pe3yiomamu 3 Oilbulon
MOYHICMIO Y NOPIGHAHHI 13 gi0oMuUMU npuraoamu. 30IUCHeHUL AHAI3 IHCMPYMEHMANbHOT NOXUOKU MAKO20
npunaoy.  Po3pobOneni  memoouxu — 6UMIDIOGAHHA — MAKUM — NPUTAOOM — NOBEPXHE8020  HAMAY
OOHOKOMNOHEHMHUX PIOUH [ pO3UUHIG NOBEPXHEBO-AKMUBHUX PEUOGUH.

Kniouosi cnosa: nosepxmesuii Hamse, npunao, iHcmpymeHmanbHa NOXUOKd, po3uUuH NOBePXHe80-AKMUBHOT
PeuosuUHY, MeMOO MAKCUMATLHO20 MUCKY 8 OVIbOauiYi, Kaninsap.

Paspaboman  ycoseputeHcmeo8anHbvlil OOHOKANUNIAPHBLY Npubop Ol  UBMEPeHUs NOBEPXHOCHHO20
HAmsICeHUst  HCUOKOCHET MemOoOOM MAKCUMATbHO20 OAaGleHUss 6 NY3vlpbKe, KOMOpPLli NO360JI51em
nonyuame pe3ynbmamsi ¢ 60abuULell MOYHOCMbBIO 8 CPAGHEHUU C U36eCMHbIMU npubopamu. 1Ipogedennulil
aHANU3 UHCTPYMEHMANBHOU NOSPEUHOCIU MAK020 npudopda. Paspabomanvt Memoouxu usmepenust maKum
npubOPOM NOBEPXHOCMHO20 HAMAICEHUS OOHOKOMNOHEHMHBIX HCUOKOCIEN U PACMEOPO8 NOBEPXHOCTIHO-
AKMUBHBIX Gelecma

Kniouesvie cnosa: nosepxnocmuoe Hamsdicenue, npudop, UHCMPYMEHMANbHASL NOCPEUHOCTb, PACMBOD
NOBEPXHOCMHO-AKMUBHO20 BeUIeCBA, MeMOO MAKCUMATLHO20 OAGNIeHUSL 8 NY3bIPbKe, KANWLIAD

Developed streamlined single capillary instrument for measuring the surface tension of liquids using the
maximum pressure in the bubble, which allows you to get results with greater accuracy compared with
known devices. Instrumental error analysis carried out such device. Methods of measuring such device one
component of the surface tension of liquids and solutions of surfactants.

Keywords: surface tension, instrument, instrumental error, the solution surfactant, the method of maximum
pressure in the bubble, capillar

Bigomo psa 3ajgexxHocTeM 1 MeTOAMK s peajizaulii BUOpPAHOT METOAMKW Ul BU3HAUEHHS

po3paxyHKy TioBepxHeBoro Hatsry (IIH) pinuH o
METOJIOM MaKCHMAaJIbHOTO THCKY Yy OynbOaliili
(MTB): M. Kantopa [1], P.®ectens [2],
E. lllpenunrepa [3], 1. Hdyrue [4], B. ®@aiinepmana
[5], C. Carmena [6] i moniHOMIiaNbHI 3aJIeXKHOCTI,
SIKi 3aMPONOHOBAHI aBTOpaMHM AaHoi cTarTi [7].

CrpykTypHa cxema YJIOCKOHAJIEHOTO
OHOKAMJIIPHOTO  TpUnaay, sSKAH  374aTHUR
peanizyBaTH  KOXXHY i3 BKa3aHUX METOJUK,
npuBeJeHa Ha pHc. 1.

XapakrepHuMHu BiIMiHHOCTSIMH Takoro

Mpuiiaay y MOPiBHIHHI i3 BiTOMUMH mpuiagam [5]
€ HasjgBHICTb B HBOMY 3MIHHOTO JIaMiHAPHOTO
apocens R3 i crabinizaropa THCKY MOBITps 2.
[MpuHuun  poGoTH  mpuiaay  moJsirae B
HacTynHoMy. [lpu mimHATOMYy Hag piaWHONO
Kamijisipi R2 BKJIIOYAIOTH JDKepenio MoBiTps 1,

HamnpuKIag, MIKPOKOMIpecop 1 NepcoHaTbHUN
komm’otep (IIK) 6, B sgxoMy TmomepenHbo
3aKkyiafieHi:  mporpamMHe  3a0esredeHHs Ui

ITH, poGoui xapakTepuCTUKH KPOKOBUX ABUTYHIB 4
i 12, migiiomHoro wmexaHiamy 13, cronuka 14 i
3MiHHOTO Jipocelis R3, a TakoX 3HAUYEHHs paJliyciB
r xaminspa R2, r, kanminspa Rl i r,, apocens

1 R3

R3, nopxxunu L kaminsipa R2, L, xaminspa Rl,
L., npocenst R3, MpUCKOpPEeHHS BUIBHOTO MaiHHS

rasy p.,
3aHypeHHs H, KiTbKicTh m  Oyiap0amiok, sKi
TIOBWUHHI YTBOPUTHCS i3 BUXiJHOTO OTBOPY Karminspa
R2 y piavHy npu OgHOMY i3 CTaOIbHUX PEKUMIB
poboTu BCiX GJIOKIB i MexaHi3MiB mpunany. Kpim
uporo, B 11K moBuHHa OyTHM BHeceHa iHopMallis
MPO TpPaHWYHI 3HAYEHHs TEpenaiiB  THUCKIB
(Bamas. ~ P3). (B.—ApgH) i ey P, mpu sanx
HACTYMaloTh TYPOYJICHTHI PEXKUMH PYXy TOBITpPs B
kaminsgpax R1, R2 i npoceni R3 BianmoBiHO, e

Poug. P — HAIIMIIKOBI THCKM Ha BHXOM
crabimizaropa 2 i B kamepi 3 npunafy (puc. 1).

g, TYCTMHU piiMHU p, i TTUOUHA
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1 — Ooicepeno nogimps, 2 — cmabinizamop mucky

eazy; 3 — nueemMamuuna kamepa npuaaoy;

4 — Kpoxogull 08USYH, 5 — 0aBAY HAOIUULKOBO2O
mucky Ha euxodi cmabinizamopa,; 6 —
nepconanvuuil Komn omep, 7 — oagau

HAOTUULKOBO20 MUCKY Nogimpsl 6 cucmemi 3; 8 —

peeccmpamop ymeopens 6yavoauiku, 9 — nocyoura
i3 Oocnioxcysanoio piounoio, 10 — odcepeno
ceimna, 11 — oasau pecicmpamopa ymeopemHs.
oywoauiku, 12 — kpoxoguii 0gueyn, 13 —
RIOUOMHUL MEXAHIZM,
RI — nocmiiinuii naminapuuii opocens, R2 —
BUMIPIOBAILHUT KAIOposanuil kaninsap, R3 —
SMIHHUL TaMiHapHuil Opocetb

Pucynok 1 — CTpykTypHa cxema
YA0CKOHAJIEHOTO OHOKAMIJISIPHOTO MIPAJIATY
aas suMmiproBannst ITH

[Tlicns 3anycky B poOoTy ajaroputmy poOOTH
npuiiaay, SKuil peanizyerbes 3a qornomororo 11K 6,
3MIHCHIOETBCSL TIpUBEACHHS Opocens R3  3a
JIOTIOMOTOI0  KPOKOBOT'O JIBUTYHa 4 B TOYaTKOBE
MOJIOKEHHS, sIKEe BiANOBimae Horo HalOiIbLIOMY
MHEBMATUYHOMY  OMOpY, TOOTO  HAWOINbIii
edeKTUBHIA N0BXKHHI Lp3 Horo HamiBcepHUUHOT

kaHaBku  (puc.2), a TakoXK  BigOyBaeThcs
nepemilieHHs cronvka 14 i3 mocyauHor 9 3
JOCTIDKYBAaHOKO ~ PIOMHOIO 32 JOMOMOTOIO

KpPOKOBOTO JIBUrYyHa 12 i migiioMHoro Mexanizmy 13
B KpaliHe HIKHE MosIokeHHs. [Ticis uboro cronuk
14 mepemilnyeTbcs BBepX i B MOMEHT TOPKaHHS
HIOKHBOTO TOpLS Kaminsgpa R2 i3 TMOBepxHE
pinHM BinOyneTbes 3yMHUHKA MiAHOMY CTOJHKA
BHACJ/IIIOK PI3KOrO iMIyJIbCy THUCKY B Kamepi 3
npunagy. Crig BiIMITHUTH, IO piBeHb PiAMHU B
nocyAavHi 9 i MO4YaTKOBE MOJIOKEHHSI HWKHBOTO
Topus Kaminsgpa R2 Haj NOBepXHEI W€l piauHu

MOBUHHI BiJINOBIIaTH 3aJ]aHUM, a JopMa HIKHBOTO
TopLs Kaminsgpa R2 TOBUHHA OyTH HOXETOAiOHO
abo, B KpaliHbOMY BHUIMAJIKy, TOHKOCTiHHOI. Paniyc
r Kaminsgpa R2 moBuHeH Oytu B mianazodi (0,1-
1,5) ™M, mpudomy i3 30iNbIIEHHSIM B’SI3KOCTI
pinuHM i i TYCTMHHM pagiyc 7 TIOBUHEH OYTH
OiNbIIKM, HiXK MPU JAOCIIIHKEHHI PiUH 3 MEHIIUMH
B’SI3KOCTAMH 1 TYCTMHaMU, a JIOBXKWHA L Kamijspa
R2 mosunHa O6ytH B mianazoni (10-50) MM. Brok
anropuTMy, KW BiJIMIOBiNAE 3a MiAHOM CTONHKA JI0
MOMEHTY TOpPKaHHS piAMHU 13 KamijaspoM R2,
3a0e3mneuye  HaWOINBITy  IIBUAKICTH  IMiIHOMY
CTONMMKAa Ha TIOYaTKOBOMY eTami pyxy i
Ha/I3BUYAHO Maly HIBMJKICTh TNepesl TOPKaHHIM
Kamiyisipa i3 pigmHoro. lle cnpuse Oinpmm TouHIM
¢ikcarii MOMeHTa  TOpKaHHS, TICJis  SKOTO
BinOyBaeThCcsl KOPOTKOUACHA 3yMUHKA (HaNpHKIaz,
Ha 3¢) mpolecy migidoMy CToiuka 9 3 noganbiium
fioro migiiomoM Ha BenuuuHy H 3 MOCTiIMHOIO
LIBUIKICTIO.

B MoMeHT jpocsirHeHHs rMOWHW 3aHypeHHs H
KariasipoM R2 3aIyCcKaeThes aNropuT™M
BumiproBanHsi [TH i mocnimkenns 3anexxHocti [TH
Bil iHTepBaly dacy MiK JBOMa TOCTiTOBHUMH
YTBOpeHHsiMH  OynbOamiok. [lns  uporo  mpu
HaWOIMBIIOMY 3HAYeHHI omopy Japocens R3 3a
JIOTIOMOTOI0 JlaBaya 7 BHUMIPIOEThCS MakcHUMallbHe
3HAa4YeHHS HAJJIMIIKOBOTO THCKY B Kamepi 3

P axc.eumic » TPA KOMY YTBOPIOIOTBCS OynbOaIlIku

3 kKaminsgpa R2, 3a jgomoMoror JaBada S5 -
HAJJIMUIKOBUM TUCK P,,.; Ha BUXO[i cradiiizaTopa
2 i peecTpyloThCs iHTEpBAIM HaCy f; MK JBOMa
MOCITIJOBHUMHU YTBOPEHHSAMHU OyNB0aIok i 3a
nporomororo 6yiokie 8, 9, 11, i Ha OCHOBI pi3kux
naJiiHb CUTHAJTy Ha BUXO/Ii laBada TUCKY 7 LLIIXOM
JU(EePeHIIIFOBaHHSI 1IbOTO CHTHAITY.

7
L

I - wumox i3 HaniecghepuyHoIO KAHABKOIO 2 HA 11020
nogepxwi; 3 - yuninop,; 4 - MempuuHull 26UHmM,
5 - mempuuna 2aiixa, 6 - npyscuna, 7 - pyuxa,; 8,9 -
BXTIOHULI [ GUXIOHUTI Wmyyepu

Pucynok 2 — 3minnnii jaminapunii gpocenas R3
Jy6moBanHs 3MIMCHIOETHCS 3 METOI0

MiBUIIEHHS JOCTOBIPHOCTI peecTpalii KiTbKOCTI
(bakTUUHO YTBOpEHUX Oy/aLOAIIOK M 1 TOYHOCTI
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PO3paxoBaHOTO CEPEAHBOI0 3HAUCHHA iHTepBaJTy

9acy leep . MK OymbOalkamu

m
_1
leep.x _;Ztm' ) )
i=1

Je HIAGKC «x» BKa3dye Ha BIAMOBIAHICTL [

cep.
BUMIPIOBAHOMY THUCKY P, 0 oun. B Kamepi 3

npunagy (x=1,2,...,G; ne G — KiIbKIiCTh Pi3HUX
3HaYeHb HAJUTHIIKOBHUX THUCKIB B KaMepi 3 Tipuiazy,
NpU KOXKHOMY i3 IKMX i3 Kamijasipa R2 y piauHy

VTBOPIOIOTBCS  33JlaHa  KUIbKICTh  Oysb0aliok,
HarpuKIaj, m).

SIkio oyne HEBIAMOBiAHICTH MK
i IPaXxOBaHUMH KIJIBKOCTSIMH YTBOpEHUX

OynbOallok m Mo JBOX BUMIpPIOBAILHUX KaHalax,
TO 3a OCHOBY TS PO3PAXYHKIB 1 TIOATBINOT pOOOTH
ANTOPUTMY  BUMIPIOBAHHS BUOWpAeTbCd  KaHall
curHany Bim gasava Tucky 7. B mporokosi, skuii
BeneThes B 11K i OCHOBHI acmiekTH SKOTO B TIpoIieci
poboTH mpuiiaay MPeACTaBSIOTHCS HA MOHITOPI,
BKkazaHWi (akt Oyage 3apeecTpoBaHMid 1 B
NoJa/IbUIOMY MPOaHaTi30BaHUH,

Crin BiAMITHTH, 1100} MH YUCTUX
OJIHOKOMMOHEHTHUX PiJIMH HE 3aJIeKUTh BijJ Yacy
MK~ JBOMa  TIOCHIZOBHUMH  YTBOPEHHSMH
oynsoOamok. Tomy mpu BumiproBanui [TH umetmx
OJIHOKOMTIOHEHTHUX piiuH rpadik 3MiHH THCKY

) wm, B KaMepi 3 mpunagy B TpoIeCi yTBOPEHHS
OymnpOarok Oye MaTH BUTIS, KW 300pakeHO Ha
puc. 3 i Oyme ipu YMOBi JJaMiHAPHOTO PyXy TOBITPS
yepes Kanijasp R2 B MOMEHT MAKCHMalTbHOTO THCKY
y OyNIBOAaIIli TakuM:

Puaxc.eunsc = Luaxe. +APgH+8QkLﬂ/(7W4) » (2)
e Ap=(pp-pr) — PIBHHLI TYCTHH DiIMHA i
NOBITPS; P =20/ Ry + ApgZy — MaKCHMabHWH
Ha/UIMIIKOBUI THUCK B Ta30BOMY MEHICKY Ha piBHi
Topust Kaminsapy R2; Ryi Zy — paaiyc KpWUBHM3HH
MeHicKa y MOoro BepilvHi i Bifaib Bij HeT 10 TOpLs
Kaninspy R2 BinnosiaHo; Q) — BUTpaTa MOBITPS
yepe3 kKamigp R2 y  MEHICK B MOMEHT
MaKCUMaJILHOT'O THCKY B HbOMY; 1| — KiHEeMaTHYHA
B’SA3KICTH TOBITPS, T = 3,14159 — KOHCTaHTA.

Butpata O, Moxe OyTH BH3HAa4YeHa TaKUM

YHUHOM!

O =Or1k — OR3k (3)

ae Opix 1 Op3r — BIAMOBIAHO BUTPATH rasy uepes
kamingp Rl i  gpocemb R3 B MOMEHT
MaKCUMAJILHOTO THUCKY Y MEHICKY, fIKi Yy CBOIO
Yepry BU3HAYAIOTHCS TaK:

ORrik = (ﬁcma& — P yaxcc.eumk )/(8LR111/(717131 ). (4)

Or3k = Praxe.cunk / (16LR311/ (g3)).  (5)

1 .
| |

77
Lo 1%

Z ;743.0/7,,71_\\\"

e
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Pucynok 3 — 3mina B yaci MakcuMaabHOTO
THCKY B KaMepi 3 npujiaay npu BAMipIOBaHHi
ITH ynHCcTHX 0AHOKOMNIOHEHTHHX PiTUH
(TexniuHa Boa)

Tomi 3riguo (2)

~ ~ L77
Priaxe = Puarcausae — M0gH =80y — =
MAKCK MAKCEUMK ”4 (6)
(B - 4B 4
_Pp — Ao H — = ( cmad .\/IHKC()‘I,L\/(K)I R _ Puaxceunx"R3
= Fyarceumr — DB 4 Lu U,

TIPH YMOBI, 1[0 B MOMEHT MaKCHMAaIbHOTO THCKY ¥
MeHicKy uepe3 kanisapu R1 i R2, a Takox Japoceb
R3 mae miciie maMiHapHU pekUM pyXy TIOBITpSL.

Crnig BigMiTHTH, IO 3 METOIO 3a0e3nmeveHHs
pyXy TOBITps dYepe3 Kamiisgp R2 i yTBOpeHHS 3
HBOTO OynbOammok HeoOXigHO, M00 BUKOHYBajlacs
Taka yMoBa:

D D 4 D 4
(Pcma6. — Prakc.umi )rRl _ Praxe gunic R3 >0. (7)
Ly 2Lps

Jns moTpuMmyBaHHSI BKazaHUX YMOB HEOOXIiIHO
TOTIEPeTHhO TIepe]l BCTAHOBICHHAM KaminmsapiB R,
R2 i npapocens R3 'y npuinaag  MpoOBECTH
eKCTIepUMEHTAlTbHI  JOCTiUKEHHS  BUTPATHHX
xapaktepuctik RI, R2 i R3, B pe3ynbTari sIKMX
BH3HAUUTH TPaHWYHI 3HAYEHHS TiepernajiB THUCKIB
(Poppas. — P3), (P—Ang) i P3, npu axux uepes
R1, R2, R3 OymyTh MaTH Miclle JIAMiHApHI PeKUMHA
pyXy TmOBITps, TOOTO Taki B3HAYEHHS BKa3aHWX
TiepenajiB THUCKIB, SKi Ie JIHIWHO 3aJiekaTh Bif
BUTpAT MOBITPs yepe3 Kamingpu RI, R2 i npocenb
R3. Tlpu uboMy [yis BHUMIpIOBAHHS BUTpaT B
Tporieci TPOBEEHHS TAaKUX eKCIepUMEHTATbHUX
JIOCTIJUKEHb MOJKHA BUKOPHUCTOBYBATH POTAMETPH.

PeanpHi mepemagm THCKIB Yy TIpumami i
BuMiptoBanHs [IH pinnn  He mnoBuHHI  OyTH
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OIMPIIUMH  Bil BWU3HAUEHUX TaKUM  YHHOM
IpaHUYHKMX 3HAYeHb 1MX MepenajiiB THCKIB Mija yac
MpOBEACHHS  TOTepeqHiX  eKClepUMeHTATBHUX
JIOCHI/DKeHb BUTPATHUX XapaKTepUCTHUK KamiJsipiB
RI, R2 i npocens R3.

Crnig BigMmiTUTH, MO Tpu BuMiptoBanHi [IH
YHUCTHX OJIHOKOMMOHEHTHHUX piauH
3aMpOTIOHOBAHUM TIPUIIAJIOM Pi3HI 3HAYCHHS THCKIB

Pocceunse (PHC.3) B Kamepi 3 3amaroTbes

MpPOrPaMHO  IIISXOM  JIUCKPETHOTO  3MEHIIEHHS
MHEBMATUUHOTO onopy apocens R3 (puc. 2). [licas

JeSKOTO 3Ha4eHHS TUCKY P, . g (HATIPUKIAL,

~

P, axcc.eum.3 HA pUC. 3) OynbOaliky y yucty pinuHy
He MOBUHHI yTBOproBaTHCA. MiHIMalbHUM Yac f;; 'y
Mpuiiaji MoBWHEeH cTaHoBUTH 1c. ToMy y BUMagkax,
KOJIM pealibHe 3HAUeHHs [bOT0 4Yacy Oyae MEeHLINM
lc, BimOyaeThes 3MeHIIeHHs oropy apocens R3 3
METOI0 JOCATHEHHs 3HAYeHHs uacy f,; > lc. [Jns
YUCTHX OJIHOKOMIOHEHTHUX PifJMH MaKCHMaJlbHe
3HaueHHS Yacy f;; He MOBUHHO OyTH OinbimmM 3-5 c,
a npu OuIbLIKMX f;,; Oyib0allKK B3arajli He MOBUHHI
yTBOpIoBaTUcs. SIKio Oynn0alku yTBOPIOKOTHCS Y
YKHCTI PIAMHU NIPU #;; > 5¢, TO LiE CBIAYUTHL NPO TE,
0 Y JOCIi/PKyBaHil piivuHI € MIKpOKOHIIeHTparlii
noBepxHeBo-akTHBHOI  peuoBnHn  (ITAP) i
HeoOXimHO OiNblly yBary MPUAUTATH YHCTOTI
nocyaviHu 9, kaminsgpa R2, a TakoXX MiATOTOBIL
JIOCITI/PKYBAHOT piavuHU o MPOBEAEHHS
€KCTIePUMEHTY.

[icns po3paxyHky 3Ha4eHHS P, .., 3TiAHO (6)
AN, HanpHvKiaa, K=3 pPO3paxoBYIOTh CEpeaHE
3HaueHHs THCKY P,,,.. , napamerpu Apgr/ P, ... 1

P ek, HA OCHOBI SKHMX 3TriTHO BHOpaHOI

Meroauku B I1K po3paxoBytoTeeda 3HauenHd [TH o.
[Ticns 3akiHueHHS BUMIpIOBaHb (MPU BiJICYTHOCTI

yTBOpeHb Oyibbammok npu Tucky P <Py, 3riaHo

puc. 3 MiIHOMHUI CTOJMK OMYyCKA€EThCS Yy KpaiHe
HW)KHE TIOJIOJKEHHS, IITOK 3MIiHHOTO apocens R3
MEPEBOAUTHCS B TMOYATKOBE  MOJIOXKEHHS i
BUJAETHCS TMPOTOKOJ TPOBEEHHS BUMIpPIOBaHb i3
OTPUMAHUMHM Pe3yJibTaTaMu BUMIPIOBaHb.

IIpu pocmimkeHHI TUHAMIYHOTO TIOBEPXHEBOTO
Harary  (AIMMH)  posuunis  [IAP  mertoamka
npoBefeHHd BuMmiptoBanb JIIH 1 wacy f.,.
aHaJIOTiYHa BHINEOIUCaHIN 3 Ti€lo JIHIe pi3HUIe,

wo ek P B kamepi 3 mpunagy Gyae AMCKPETHO

3
3MeHuryBarucsi.  Ilpu  KOKHOMY i3 THCKIB

P oxcc.eumr B KaMepi 3 OymyTe yTBOproBaTHCs m
OynbOaiiok y jpochiijpkyBaHuii poszunH [1AP i3
Kamijisipa R2, mpudoMy 4ac #; MOXKe CTaHOBUTH |
roa. i Oinbiie, a Kpok Af,; Oyne peryiaroBaTHCS
BiJIMOBITHUM TiepeMillleHHsM TToka 1 y npoceni R3
(puc. 2) 3a nonomoroto [1K 6 i kpokoBoro nBuryHa

4 (puc. 1). Cnig BiAMITHTH, IO 3Ha4YeHHS [ 1 At
nonepenHbo  3amatotbes B TIK.  Tlpm  Takmx
3HAUEHHSAX Yacy #; BaXKIMBUMHU (aKTopamH, SKi
BIUIMBAIOTh HA OTPUMaHi pe3ysibTaTh BUMipIOBaHHS
JIIH, € cTabinbHICT pIiBHA JOCIHIKYBAHOTO
pozunny ITAP y nocyauni 9, cTabGimbHICTh THUCKY
Peoas Ha BuUxOAi crabijizatopa 2, a TaKoX
CTaOiBHICTF B dYaci MapaMeTpiB iHIIUX OJOKIB
nMpuiaxy i 30BHILIHIX YMOB Y MNpUMIllIEeHHI, e
BimOyBaeThes mociimkenHs J[ITH pozunny [TAP.

CrafinizaTop THCKY TOBITPS 2, KOHCTPYKIIis
SKOTO  TpHBeAeHa  Ha  puc. 4,  103BONSE
cradinizyBaTH TUCK P,,.; B Aianazoni Big 200 Ila mo
1800 ITa 3 moxudkoto £ 1 INa. KonkperHe 3HaueHHs
IIbOTO TUCKY BU3HAYAETHCS TaK:

ﬁcma6.:F/Sa ()

Je F — para noriaBka 1 i3 KOHTPOJILHUM BaXKKOM 2
(puc.4), S — mmoma KamiOpoBaHOTO KOHYCHOTO
OTBOpY MO KpoMIIi B Kpuiili 3 cradinizaTopa.

Ilynmbcartii  THCKIB  Ha BXOAI 1  BHUXOMI
crabinizaropa  3rJaKYyKOThCs 32 JOMOMOTOI0
MMHEBMATHYHUX OTOpPiB BXiAHOTO 6 i BHUXigHOTO 7
HITYLIEPiB, 4 TaKoOK T[MHEBMATHYHUX €MHOCTEH
NEeBHUX 00’€MiB i3 creriagbHOl eNacTUUHOI IyMH
ToBIIMHOK 0,1 MM, SIKI BCTAHOBJIIOIOTHCS Ha BXOJI 1
BUXOJi cTabinizaropa.

1 — Memaniynuii KOHYCHUI NONAABOK 13
KOHMPOAbHUM 8AJCKOM 2, 3 — Kpumika i3
KQMiOPOBAHUM KOHYCHUM OMBOPOM, 4 — 2ymosa
npoxnacka, 5 — kopnyc, 6 i 7 — exionuii ma
BUXIOHUIl Wimyyepu

Pucynok 4 — IloniaBkoBuii cradiyizaTop THCKY

noBiTps
KonkpetHe 3HaueHHS TUCKY P npu
npoeefeHHi BumiptoBanb JI[TH pozunnis TTAP

peKOMEHTy€eThCS BUOUPATH TaK:
Pomac =1.220/r + ApgH), 9)

Jle G — MOBEePXHEBHH HATAT OCHOBH po3uuny [TAP.
Ha puc. 6 nmpuBeneHa rpadivyHa 3aJeKHICTh, SKa
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imocTpye 3MiHy B waci Tucky P, .~ B Kamepi 3

npunany nipu gociimkerdi J[ITH pozuwmnis T1AP, i3
SKOi BUAHO, IO, HAa BiAMIHY Bif pHcC. 3, THCK

) emm, B KaMepi 3 mpumamy mpoTsArom iHTepBaty

yacy MiK JIBOMa TOCTIIOBHUMH YTBOPEHHSIMH
Oynp0OaImok MeBHUM Yac € mocTiiHuM. lIpoTsrom
mporo dyacy BigOyBaeTbes axacopbOuiss IIAP i3
PO34MHY Ha TIOBEPXHIO MEHicKa, 10 MPUBOJUTH JI0
amenmenHs JIIIH, B pe3ynmbTaTi 9oro HacTymae
MOMEHT, KOJIM THCK B Kamepi 3 CTae A0CTaTHIM IS
yTBOpeHHs OynpOamiku. [lpu BumiptoBanni [TH
YUCTUX OJIHOKOMMOHEHTHUX PiIMH TaKWX Majux
TOPU3OHTAIBHUX “TIONMYOK” MK JBOMA CyCiTHIMH
YTBOPEHHSIMH OynbOalliok He MOBMHHO OyTH. B
MPOTUBHOMY BMIAJIKY iX HasBHICTh Oyje CBiAUMTH
Mpo Te, 10 JOCiPKyBaHa piJiHA HE € YHCTOK i B
Hili MOXKyTh OyTH MikpokoHueHTpatii [TAP.

ITicns 3akinueHds pociimkenas JITH pozunny
[TAP  nipiiomuuii  ctoauk i gpocens  R3
MPUBOJSATHCS B TIOYATKOBHMM CTaH 1 BUIAETHCA
MPOTOKOJI MPOLECY BUMIPIOBAHHS i3 pe3ysibTaTaMu
BumiproBanHs JI[TH y Burnsai Bianorignoi Tadmuiii
i TpadivHOT 3aJIeXKHOCTI G = f{1).
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Pucynok S — 3mina Tucky B kaMepi 3 npunaay B
npomneci yrBopeHHus 0yJ1n0amok 3 pisHEMHA
JacoOBHMH iHTepBaJIaMH Mi:k HHMHU B PO3YHH
AP

3 MeTpoJIOTIYHOT TOUKHU 30pY, aHaJi3YIOUH Pi3Hi
meroauku [1-7], 3anexuHocti (6) i (7), BUAHO, 110

KpiM MeToIu4HOi TMOXWUOKH, sika Moxe OyTh
BUKJIIOYEHA IIUIIXOM BBEJIEHHS TOMPaBKH B
pesynbrati  BuMiptoBaHHs  [IH,  orpumani

pe3ynpTaTH  OynyTh BKJTIOYATH TakoXkK Ime H
iHCTpyMEHTaJIbHY MOXHOKY, BUKITMKaHY

BUMIPIOBaHHSIM THUCKY P BeJIMUUH H, 7,

MAKC .BUM.K
L, PG> Tri> Lri, Prs, Lrs, @ Takoxk ToMepeaHiM
BUMIPIOBAHHSIM BEJIMYMHKU Ap i

BEJMUYMHU g /151 BIJNOBIJHOTO PETIOHY.

3 ypaxyBaHHSIM METPOJIOTIYHUX MOKJIUBOCTEH
CydJacHMX 3aco0iB BHUMIpIOBaHHS, BHU3HAYEHHS YU
3aJlaHHS  BIJIMOBIJHUX  MapaMeTpiB,  MOXHA

BU3HAUYCHHSA

CTBEp/KYBaTH, 110  BOHH  MOXYThb  OYTH
OTPUMAHKMU 3 aOCOJIOTHUMHM MOXMOKAMHU, SIKi
BKa3aHi B Ta0m. 1.

Toai cymapHe 3HaueHHs iHCTPYMEHTAJILHOT
noxubku Ac,  — Oyne Takum [8]:
d( o0
AO-iHcmp. = Z Ax -, (10)
i=1 axl‘ i

Je x; 1 Ax, — BiATIOBiJHI MapaMeTpu, sIKi BXOJATb y
npaBy dYacThHy (6) i aOCONIOTHI TOXHMOKM iX
BUMIpIOBAaHHS, BWU3HAYEHHS YW 3aJaHHS 3TiAHO
Tab6n. 1, BIAMOBIAHO.

Taoauus 1 — AGcCoJII0THI HOXHOKH
BHMipIOBAHHS, BA3HAYEHHS 9H 3aaHHS
napaMeTpiB, siKi BILINBAIOTH HA MOXHOKY
pumiproBanns ITH pignn

[Tapamerp | Jliana3oH 3HaueHb AbcomoTHa
MmoxuoKa
1 2 3
H (2-10) mm 0,1 mm
r (0,1 —1,5) mm 0,001 Mm
7RI 0,1 -1,5) mm 0,001 mm
7R3 (0,1 -0,2) mm 0,002 Mm
/ (10 -70) Mmm 0,1 Mm
In; (10 - 70) MM 0,1 mm
Ips (200 - 300) Mmm 0,1 Mm
P (0,2 —1,6) xITa 1 Ta
P 0,3-1,8)«lla 1Tla
Ap (700 - 1500) kr/m’ 1 kr/™m’
g 9,80665 m/c” 0,00001 m/c”

[TpoBeneHi po3paxyHkH i iX aHaji3 MoKazajw,
o0 NoXuOka AG, —~ 3ampoNOHOBAHOTO TPHIIaIy He

. 3 .
oyne Ginbmoro 0,67x10™ H/M mpu BHKOpHUCTaHHI
TIOJTIHOMIaJTEHUX 3aJiekHoCTel Budy [7]:

c=P rZN:A, ANpgr ,

(In

Maxe.

Make.

ne A, — Bu3HaueHi koediuientu [7]. ITpu upomy
BiIHOCHA TOXWOKa, sIKa TPHUBEJeHA N0 Jiara3oHy
sumipioBanns (15 - 75) x10° H/m wue Gyzme
oinpmoro 0,55% mnpu yMOBi BiCYTHOCTi BIUIMBY

30BHIIIHIX  (akTopiB  (HaNpyrd  KUBIICHHS,
KOJIUBaHb aTMOC(EpHOro THCKY, TeMIepaTypH,
BiOpalliii y mpuMillleHHi TOIIO) Ha TMpolec
BHUMIipIOBaHHSI.

BHUCHOBKHA

3anponoHOBaHWI  yIOCKOHAJIEHWH  OJTHO-

KaminsgpHWii Tpunax A BuMiptoBaHHs  [TH
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MetogoM MTB, skuii n03BOJISIE MOCHTIKYBATH SIK
YHUCTI OJIHOKOMIMOHEHTHI PiIWHHU, TaK 1 PO3YMHHU
TTAP. OnwucaHi MEeTOOUKHU TPOBEIEHHS TOCITiKEHb
TaKUM TIPUJIAZIOM.

TTokazano, w0 cymapHa
Jliarma3oHy  BHWIMIpPIOBaHHSA  cyMmapHa
npunaay He nepesuirye 0,55%.
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