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(54) CITOCOB KOHTPOJIS LIEPOXOBATOCTH ITOBEPXHOCTH JOPOXHOTO ITOKPBITHA

(57) ®opmyna uzodpereHus

Crioco0® KOHTPOIIS ILIEPOXOBATOCTH MOBEPXHOCTH JOPOKHOIO MOKPBITHSA, BKIIOYaIOIIHA
onpejieeH|e cpeIHeit r1yOuHBbI BllaJMH HA KOHTPOJIMPYEMOM ITOBEPXHOCTH METOAOM
«TIECHAHOTO MATHA», OTIMYAIOIIMIACA TEM, YTO JOMOJHHUTEILHO Ha TEX K€ yYacTKax B
HECKOJIBKHX MECTax ONpeIeIAl0oT 3HaUeHHe IIEKTPOEMKOCTH BO3IYLIHOIO 3430pa,
00pa30BaHHOIO MEXKIY MOBEPXHOCTBIO JOPOKHOIO MOKPBITHS U TTIOBEPXHOCTHIO JATUHKA
37EKTPOEMKOCTHOI'O npudopa, NMpy YKIaJALIBAHHH €10 HA KOHTPOJIHPYEMYIO MOBEPXHOCTD,
3aTeM 110 MMOJTYYEHHBIM 3KCIIEPUMEHTAJIBHBIM JJaHHBIM OIPEJCTIAIOT YCPEIHEHHOE 3HaYeHHe
BEJTMYMHBI 3JIEKTPOEMKOCTH BO3/AYILHOIO 3230Pa KOHTPOJIMPYEMOIO Y4aCTKa, COU3MEPUMOE
CO Cpe/IHAM 3HAYEeHHEM IJ1yOMHBI BIIaJMH HA 3TOM K€ Y4acTKe, U, IPH CPABHUTEIIbHOM
AHAJIM3€ U3BECTHOTO YCPEIHEHHOI'O 3HAUECHUS 3IEKTPOEMKOCTH BO3JIYLIHOIO 3a30pa
KOHTPOJIMPYEMOI'0 y4acTKa JUIA 3a/JaHHOTO THIIA JOPOXKHOT'O MOKPBITHA ONPEACIIAIOT
cpe/Hee 3HaUeHHe II1yOMHBI IIePOXOBATOCTH.
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(54) CITOCOB KOHTPOJIS LIEPOXOBATOCTH ITOBEPXHOCTH JOPOXHOI'O ITOKPLITH A

(57) Pedepar:

3asBnseMoe  M300peTeHWe  OTHOCHTCH K
crniocobam KOHTpOIA IEpPOXOBATOCTH
MOBEPXHOCTH JIOPOKHOTO TMOKPBITHA, HAMpPUMEp
achansToOETOHHOTO. Cnocob KOHTpOIA
1IEPOXOBATOCTH MOBEPXHOCTH JOPOKHOTO
NOKPBHITHA 3aKIIOYASTCS B TOM, UTO ONMpeaensioT
CPEeAHIO PIYOHHY BNAIMH HA KOHTPOIHPYeMOH
NMOBEPXHOCTH MATHA»,
JOMONHATEIBHO  HA
HECKONIBKHX ~ MecTax

METOIOM
TEX  HKE

#IMeCHdHOI'O
y4acTkax B
OMpEensioT  3Ha4YeHHe
HNEKTPOEMKOCTH BO3YIIHOTO 3430pd,
00pa30BaHHOTO MEXIY MOBEPXHOCTEIO
JOPOKHOTO MOKPHITHA W MOBEPXHOCTBIO JATYHKA
3JIEKTPOEMKOCTHOTO MpPHOOpd, NMPH YKIAIbIBAHUH
ero Ha KOHTPOIIMPYEMYIO MTOBEPXHOCTE, 3a4TEM IO

Crp.: 1

MOJIY4EHHBIM IKCMNEPUMEHTAIEHBIM JAHHBIM
ONpeIendOT YCPeIHEHHOe 3HAYeHHe BEJIHYHHBI
3/IEKTPOEMKOCTH BO3AYIIHOIO 3asopa
KOHTPOJIMPYEMOI0  y4acTKa, COH3MEpHMOe ¢o
CpeaHHM 3HAYEHHEM IIYOMHBI BIAIWH HA 3TOM XKe
YY44CTKE, M TIpM  CPABHHUTEIBHOM  aHallH3e
W3BECTHOT O YCPEAHEHHOTO 3HAYEHHA
3/1eKTPOEMKOCTH BO3AYIIHOTO 3asopa
KOHTPOJIUPYEMOro y4YacTKa JUIA 3aJaHHOTO THIA
JAOPOKHOIO TOKPBITHA  ONpelensioT  cpeaHee
3Ha4yeHHe riayOHHBl IepOoXOBATOCTH. TeXHHYECKHH
PE3VIABTAT COCTOMT B IMOBBIUEHHH TOYHOCTH
OINpeeeHHs cpelHed TrIyOHHElI LIEPOXOBATOCTH
3a CYET CHHKEHHS morpemHocTefl u3Mepenus. |
un., 1 Tadn.
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3asBisieMoe H300peTeHHe OTHOCHTCS K CTIOcO0aM KOHTPOJIA IEPOXOBATOCTH
MOBEPXHOCTH JIOPOKHOIO MOKPBITUS, HallpuMep, acdanbToOeTOHHOI 0.

M3BecTen crioco® 11 onpeaeneHns cpeaHel riyOrHbI 1IEPOXOBATOCTH ITOBEPXHOCTH
JIOPOKHOT'O TTOKPBITHS, BKIIOYAIOIINIA OIpe/ie/IeHHE IJI01Ia I KOHTPOIHPYEMOH
noBepxHocTH U ri1youns! Braaut [[Tatent Ne2370589 Criocod KOHTPOIIA LIEPOXOBATOCTH
MOBEPXHOCTH JIOPOKHOIO IMOKPBITHS - aHAJOT].

HenocraTkoM criocoda sBIAIOTCA HEAOCTATOYHAS TOYHOCTD U BBICOKAsA TPYIAOEMKOCTb,
70 15 MUHYT Ha OJIHO U3MEPEHHE, TAK KaK HEOOXOAMMO Ha OJHOM MECTE B 35 OTBEPCTHAX
TUIACTHHBI BBITIOJTHHTE H3MEPEHHS C ITOMOIIBIO IITAHTEHIMPKYJIS MPH MOCIIEAYOIIEM
OIlpeIe/IeHHH CPeIHEN IIIyOHHBI IIEPOXOBATOCTH.

M3BecTeH Takxke crocod OnpeaeIeHus IepoX0BaATOCTH JOPOKHOIO MMOKPBITHS METO/IOM
«I1€CYAHOTO MATHA», BKIIOYAIOLIMIA ONpeae/IeHHe IUIOMA/I1 U CpeIHeii rilyOMHBI BIIaIMH Ha
KOHTPOJIMPYEMO# ITOBepXHOCTH [ BenoMceTBeHHbIe cTpouTensHble Hopmsel - BCH 38-90-
MpOTOTHII].

HenocraTkoM npoToTuna ABIsSIOTCA HEIOCTATOYHAs TOYHOCTE H3MEPEHHS U BBICOKas
TPYAOEMKOCTBh criocofa, a TakKe HeoOX0MMOCTh MCIOIb30BAHUS JONOITHHTEILHOH
OCHACTKH.

Texnuueckas 3a1a4a 3a4BIEMOTO H300PETEHHA - TIOBBILIEHHE TOYHOCTH OIPEIETICHHS
cpe/iHeit ryOUHEI IIEPOX0OBATOCTH 3a CUET CHH/KEHHs ITOT PELLIHOCTEH U3MEPEHHA.

TexHuyeckas 3a1ava peraercs TeM, 4YTO B crocobe KOHTPOIIS LEPOXOBATOCTH
JIOPOKHOTO MOKPBITHSI, BKIIOYAIOIIEM OTIpe/Ie/IeHHe CPeIHeli IlyOHHbI BITaIMH Ha
KOHTPOJIMPYEMOH MOBEPXHOCTH METOJIOM «I1ECYAHOT0 TATHA», TOTIOJIHUTEIBHO Ha TEX ke
YUYaCTKaX B HECKOJIBKMX MECTax OINPEAEIAT 3HAYEHHE 3JIEKTPOEMKOCTH BO31YIIHOTO
3a30pa, 00pa30BaHHOIO MEXK/1Y OBEPXHOCTHIO JOPOKHOIO NMOKPBITHS H ITOBEPXHOCTHIO
JlaTYMKA 3JIEKTPOEMKOCTHOIO Npubopa, NpH yKiIaJbIBAHHH €r0 HA KOHTPOJIMPYEMYIO
NOBEPXHOCTH, 3aTEM I10 MTOJIYYEHHBIM IKCIIEPUMEHTAILHBIM JaHHBIM OIPEICIAIOT
YCPEJAHEHHOE 3HAYEHHE BEJIMUMHBI 3JIEKTPOEMKOCTH BO3YIIIHOI'O 3a30pa KOHTPOJIHPYEMOTO
y4acTKa, COM3MEPUMOE CO CPEJIHUM 3HAYEHHEM TJTyOMHBI BIIaIMH HA 9TOM XK€ YYacTKe, H,
IIPH CPABHUTEILHOM aHAJIM3€ U3BECTHOI'O YCPEIHEHHOTO 3HAYEHHS IJIEKTPOEMKOCTH
BO3AYIIHOTO 3a30pa KOHTPOJIMPYEMOI0 Y4acTKa JUIA 3aJlaHHOTO THIIA JOPOKHOTO
MOKPBITHS, ONTPEIENISAIOT CPEIHee 3HaUeHHE ITyOMHBI 11epOX0OBATOCTH.

Bnayaste Ha cyxoii KOHTPOJIHPYEMOH ITOBEPXHOCTH JTOPOKHOTO NOKPBHITHS, pABHOM
pacuyeTHOM IUIOIIA/IH CIIela KOJIeca, B HECKOJIBKHX MECTaX METO/IOM «I1eCYaHOI0 MATHA»
ONPEENAIOT CPEAHION0 [IIyOUHY 1IEPOXOBATOCTH h . 3aTeM Ha TeX Ke yyacTKax
IIOCPEICTBOM JAaTUYMKA 3IeKTpoeMKocTHOro npubopa BUMC-2.21, npu yki1ajablBaHHU €TI0
Ha KOHTPOIIUPYEMYIO IIOBEPXHOCTE MPU HEOOIIBIIIOM HAKATHH, HEOOXOIUMOM JUIS
obecrieueHus MIOTHOIO KOHTAKTA ¢ KOHTPOJMPYEMOWM MOBEPXHOCTBIO, B HECKOJIBKHX MeCTax
JeIal0T 3aMephl AIEKTPOEMKOCTH BO3/IYIIHOIO 3a30pa, 00pa30BaHHOIO MEKIY
IIOBEPXHOCTHIO JIOPOKHOI'O MOKPHITUA U IIOBEPXHOCTBIO JaT4MKa npubopa. JJanHeie
MCTIBITAHMI 3aHOCAT B TAOIMULY M HAXOJAT YCPeAHEHHbIE 3HAYEHHS IeKTpoeMKOCTH C ..
JIn1st CTaTMCTHYECKOH JOCTOBEPHOCTH NIPH OTIPE/ICICHHH YCPEHEHHBIX 3HaYeHn! hep u C.
TAKHX «IaPHBIX» U3MEPEHHUI HOKHO OBITE He MeHee 30. B cooTBeTCTBHH C ITOTY4YEHHBIMH
IKCIIEPUMEHTAIBHBIMH JaHHBIMH C TIOMOIIIBIO nporpamMmel i 9BM «Table Curve 2D»,
IpeAHa3HauYeHHOMN [UIS MOCTPOEHHUs TEOPETUYECKHUX MOJIENIEN IS SIMITUPHYECKH MTOTYYEHHBIX
JaHHBIX, CTPOHUTCS I'padHK JTMHEHHOH QYHKIMOHAIEHOH 3aBUCHMOCTH:

h=a+b/C,

rae a - KoapduuMeHT, paccuHTaHHbIA 110 nporpamme «Table Curve 2D»;

b - ko3 duumenT, paccunraHub o nporpamme «Table Curve 2D»;

Crp.: 2
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Cep - YCPeAHEHHOE 3HAYECHHE JICKTPOEMKOCTH;

h.p - cpennss riayOHHA LIEpOXOBATOCTH.

IMonyueHHEBIN KOPPETSIUMOHHBIA rpaduk (HYHKIMOHAIBEHOM 3aBUCUMOCTH MEXKTY
3HAYCHHUSMM CPE/IHEH Iy OUHBI IIEPOXOBATOCTH hep, MOJIYYEHHBIMM METOOM «IIECYAHOTO
NATHA», ¥ YCPEIHEHHBIMM 3HAUEHUSIMH EKTPOEMKOCTH C |, BO3IYIIHOTO 3a30pa Ha TeX ke
y4acTKax UIsl KaKI0ro Tuna acanbToOeTOHHOIO MOKPHITUS B 1aJIbHEAIIEM ITO3BOJISAET C
Oosblel BEPOATHON TOYHOCTBIO H MEHBIIIUMH 3aTPATAMH BPEMEHH, KOCBEHHBIM ITyTEM I10
YCPEIHEHHOMY 3HAYEHHIO 3JIEKTPOEMKOCTH BO3YIIHOTO 3a30pa KOHTPOJIUPYEMOI'0 y4acTKa
ONpeeNATh CPe/IHee 3HAUCHHE LIEPOXOBATOCTH JJOPOAKHOIO IOKPBITHSA, YTO B CPABHEHHH C
ITPOTOTHITOM ABJIAETCA HOBBIM TEXHUYECKHM PE3YIBTATOM 3dABIIEHHOI'O H306pBTeHH2.

Crnioco0 nosicHsieTcs rpaMueckuM MaTepHaIoM:

- Ha urype npeacrapieH rpahuk KOPPEIsMH MEKILY MOKA3aHUAMH CpeIHeN I1yOuHbI
LIEPOXOBATOCTH (h ) ¥ YCPEIHEHHBIMH 3HAYECHHSIMH 3TIEKTPOEMKOCTH (C¢p)> MOCTPOCHHbI
no nporpamme «Table Curve 2D».

IIpuMep KOHKPETHOT'O HCITOTHEHHS.

B kauecTBe KOHTPOIMPYEMON NMOBEPXHOCTH HCNONIB30BAJIM YYACTOK aBTOMOOHIBHOM
J0pory ¢ achaabToOeTOHHBIM MOKpPBITHEM - TUIl b jutiHOM 950 MeTpoB. M3mepeHus
NIPOBOJWINACH HA CYXOW IIOBEPXHOCTH I10 110JIOCE HaKaTa yepe3 50 MeTpoB.

BhauaJjie B HECKOJIBKHX MECTaX NMPOH3BOAMINCE U3MepeHHUs I1yOUHBI epoxoBaTocTH h
METOIOM «IIECHAHOI'O ITATHA». 3aTeM Ha TEX ke YUaCTKaX HAJTIOKEHHEM JaTUHKA
371eKkTpoeMKOoCcTHOro npubopa BUMC-2.21 Ha KOHTPOJIMPYEMYIO IIOBEPXHOCTH OINPEAEISIIH
3JIEKTPOEMKOCTh BO3AYIIHOIO 3a30pa, 00pa30BaHHOI'O MEXKAY IMOBEPXHOCTEIO JaAHHOTO
MOKPBITHA W TIOBEPXHOCTHIO JaTuHKa npudopa. JlaHHbIe M3MEPEHUI 3aHOCHIIH B TAOIHIY U
OIpe/IEeNsIM CPEAHHE 3HAUCHHS [Ty OUHBI IIEPOXOBATOCTH h, , U YCPEAHEHHOE 3HAUCHHE
JEKTPOEMKOCTH BO3lyIHOro 3a30pa C .

[To gaHHBIM U3MepeHuit ¢ oMol nporpammsl «Table Curve 2D» crponm rpaduk
KOPPpeJsLHHA B COOTBETCTBHH C 3aBUCHMOCTBIO:

he p=a+b/Cy,

rie a - Ko pUUMeHT, paccuuTaHHbIiA 1o nporpamme «Table Curve 2D»;

b - ko3 puMenT, paccunTanHbli 110 porpamme «Table Curve 2D»;

C,p - yCpeaHeHHOe 3HaUeHHe JIEKTPOEMKOCTH;

h, , -cpeansis riybuHa mepoXoBaTOCTH.

Tabanua

|
.
i KoHtpommpyemsie Cpeanuuas rnyGuna 3uaueHns WEKTPOEMKOCTH Bo3aylunoro sasopa C, | Yepeanennsie suavenis
! YUACTKH WICPOXOBATOCTH, hep, MM en anekTpoeMKocTH Cep, €11,
1 I 0,61 | 195 | 189 | 178 19,5 193 | 19,0
2 ' 0,60 188 | 195 | 197 182 | 19,5 19,14
3 , 0.58 | 195 | 189 | 201 20,1 19,0 | 19,52
4 0.56 20,0 196 | 197 | 200 193 | 19.72
5 | 0,55 20,6 197 | 212 | 189 191 | 199

Hcnonb3oBaHue KOPPEISHOHHBIX I‘pa(tlHKOB JUIA KasK10I0 THITA JOPOXKHOT'O ITOKPBITHA
JULA OIIPECIIEHHUA CPEIHHX 3HAYEHHH I‘J'IyGHHbI MEPOXOBATOCTH IO YCPEAHEHHOMY
3HAYCHHIO BEJIHYHHBI 3JIEKTPOEMKOCTH ITO3BOJIACT CHH3HMTD ITOIPpEHIHOCTD HSMCpeHHﬁ H
3aTpaT BPEMEHH IMPH KOHTPOJIE [IEPOX0BATOCTH JOPOMKHOTO MOKPBITHA B CPABHCHHH C
METOJAOM «IIECHAHOTO MATHA».

dopmya uzobpereHus
Cnocob KOHTPOIIA HIEPOXOBATOCTH MOBEPXHOCTH JOPOKHOTO MOKPLITHS, BKIIIOYAIOLIHA

Crp.: 3
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Onpe/ie/IeHHe Cpe/IHel ITyOUHBI BIIaJIMH HA KOHTPOJIHUPYEMOH ITIOBEPXHOCTH METOA0OM
«T1ECYAHOTO MATHA», OTIIMYAIOLMIACH TE€M, YTO JIONOJIHHUTEIBHO HA TEX ke y4yacTKax B
HECKOIbKHMX MECTaxX ONpeAeIsioT 3HaYEHHE 3JIEKTPOEMKOCTH BO3IYLIHOTO 3a30Dpa,
00pa30BaHHOIO MEK/Y NTOBEPXHOCTBIO JOPOKHOIO ITOKPHITHS H IIOBEPXHOCTHIO JATYHKA
3JIEKTPOEMKOCTHOI O IIpHOOpa, NP YKIAAbIBAHUH €I'0 HA KOHTPOJIMPYEMYIO ITIOBEPXHOCTD,
34TEM I10 TOJIyYEHHBIM 3KCIIEPUMEHTAIBHBIM JJAHHBIM OINPEJENSAI0T YCPEAHEHHOE 3HaUYCHHE
BEJIMYMHBI JJIEKTPOEMKOCTH BO3/IYUIHOIO 3a30pa KOHTPOIMPYEMOTO YYACTK4A, COUZMEPHMOE
CO CpPEHHM 3HAYEHHEM I'J1yOMHBI BIIaIHH HA 3TOM XK€ yYacTKe, H, TIPH CPABHHUTEIIBHOM
aHAJIM3€ W3BECTHOIO YCPEAHEHHOTO 3HAYEHHS 3JIEKTPOEMKOCTH BO3/YIIIHOTO 3a30pa
KOHTPOJIMPYEMOTI'O Y4aCTKa JUIA 3aJaHHOIO TUIA JOPOKHOIO MOKPBITHA ONPEAETISIOT
cpe/iHee 3Ha4YEHUE ITTyOHHBI IIEPOXOBATOCTH.

Ctp.: 4
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h cp, MM

0.6
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