Al

201892771

(19) EBpa3unckoe @) 201892771 13 Al
naTeHTHOeE
Be4OMCTBO
(12) OIIMCAHME U30OBPETEHMSA K EBPABUMCKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. B41J 2/325 (2006.01)
2020.06.30
(22) Aara nonauu sasBku
2018.12.25
(54) YCTAHOBKA JIJISI IEUATU U YCTPOMCTBO JJI MOAIOTOBKMU JIEHTHBI C
N30BPAKEHUEM YTOM YCTAHOBKHA
(96) 2018000171 (RU) 2018.12.25 (72) Waobperatens:
(71) 3assurens: Bupuike Ajsexcanap Esreabesuu (RU)
OBIIECTBO C OI'PAHUYEHHOMN (74) Npencrasurens:
OTBETCTBEHHOCTbBIO ﬂi lfm AJ0. (RU)
"BUPLIKE" (RU) D
(57) Tpynma w300peTenuii OTHOCHTCA K TeYaTH Ha MOBEPXHOCTH MOCPENCTBOM MEPEHOCA H300pakeHHs

¢ mnonurpauYeckux JIEHT W MOXET OBbITh NPUMEHEHa B MOJMIpapuYecKOd MPOMBIIUICHHOCTH.
TexHnueckui pe3ynbTar, Ha JOCTHXXEHHE KOTOPOTO HAlpaBlI€Ha IpyIna M300peTeHui, 3aKiIrodaeTcs
B oOecIieYeHNH BO3MOXKHOCTH TeYaTH INpH TMOMOINM 3asBIsieMOro ycTpoicTBa. CyHmIHOCTH TPYIIIEI
M300peTeHni 3aKiIiovaeTcss B TOM, 4YTO YCTAaHOBKA [UIsi TI€4aTH OTIMYAETCS TEM, YTO COACPIKHUT
YCTPOMCTBO AJIsI TOATOTOBKH JICHTHI C M300paXEHHEM, COAEpIKaIlee y3el IOAadd Kpacsiieil JICHTH,
y3el ToJadn KJesiei JICHTH U y3es (OPMUPOBAaHHS N300pKEHHS IyTEM TEIUIOBOTO BO3JCHCTBHSA, U
YCTPOMCTBO [UIsl MIepeHOoca M300paXKeHUs! C JICHTHI Ha MMOBEPXHOCTh, YCTAHOBJICHHBIE TAKMM 00pa3oM,
YTOOBI MOCIIEJOBATEIFHO OOECIIEUNBAIOCh COBMEIICHNE JIGHT KPAaCsIEeH M Kieseil NOBEpXHOCTIMH,
¢dopMupoBaHre H300pakEHHsT Ha COBMEIICHHBIX JIEHTAaX IIOCPEICTBOM TEIJIOBOTO BO3ACHCTBUS,
OTJIEJICHHE JICHT JIpYT OT APYra U MepeHOC N300PaKEHHUS C JICHTHI HA TOBEPXHOCTb.
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MIIK: B41]J 2/32
B41J 2/325

YcTaHoBKa A1 me4aTu
U YCTPOWCTBO AJIS NOATOTOBKU

JIEHTHI C U300pa’KkeHHueM 3TOH YCTAHOBKH

[pynna u306peTeHUH OTHOCHTCA K IeyaTH Ha [OBEPXHOCTU MOCPEJCTBOM
nepeHoca U300paXKeHUsl C NoJUrpapuyuecKux JEHT U MOXKeT ObIThb MpPUMEHEHA B
noaurpapuyecKkoi NpoMbILJIEHHOCTH.

M3BecTHa cucTeMa /i neyaTH, B KOTOPOU obecneyrBaeTcs MOArOTOBKA Kpacsilen
b6ymaru c U306paKkeHHeM U IepeHoC U300paXkeHUs ¢ Kpacsileld 6ymaru Ha QyTOO/KY, IpU
3TOM MOATOTOBKAa Kpacslled O6ymaru ¢ u3obpakeHueM obecrneyrBaeTCsl MOCPeACTBOM
pYy4YHOr0 COBMellleHUs KJesillled MJIeHKH, UMelollell HeraTUB U300 paXkeHus, ¢ Kpacsailen
6ymaroi u Bo3/ieiCTBUSI Ha HUX TEIJI0OBbIM [1IPECCOM, a IEPEHOC U300paXkeHUs € Kpacsllei
b6ymaru Ha QyTOOJIKY obecrieuruBaeTCs MOC/Ae PYyYHOro OTAeJieHUs Kiesllel MJeHKU OT
Kpacsuel Oymaru, py4yHOro COBMelleHUsl Kpacsuied Oymarv, UMerolled MN03UTUB
n3obpaxkeHus, ¢ PyTOOJKON U BO3JeNCTBUS HA HUX TEIJIOBLIM npeccoM [JP5265301, nata
nybaukayuu: 14.08.2013 r. MIIK: B41M 5/00, B41M 5/382, B41M 5/398].

M3BecTHa cuctema JJis ne4yaTH, B KOTOpOW obecreynBaeTcsa NOATOTOBKA (Ppobru
JJI1 rOpsiyero THUCHEHHUS C H300pakeHWeM I[OCpPeJCTBOM Ja3epHOro MNpPUHTEpa H
YCTPOWCTBA JIJI1 JJAMUHUPOBAHUS, a MepeHoCc M300pakeHUd C QOJIbIU [/l ropsiyero
TUCHeHHSs1 obecleyuBaeTCsl NPeccoM JJis ropsyero THUCHEHWS, NIpU 3TOM B JIa3epHOM
NpuHTepe obecrneyrnBaeTcsl HaHeceHUe ToHepa No GopMe HeraTuBa M300pakKeHHUs HaA
IJIEHKY JAJ151 JaAMMHUPOBAHUSA 3aTeM B YCTPOUCTBe /151 IaMUHUPOBaHUsA 0becreunuBaeTcs
BO3MOXXHOCTb COBMeIeHUd [IJIEHKH JJf JIJaMUHHUPOBaHUA € (POJbION JJjd ropsyero
THCHEHUS U HarpeBa COBMeIeHHBIX IJIEHKU U $OJIbIY, a IEpeH0C U306 pakeHUs € Goibru
JIJIS1 TOpsiyero TUCHEHUS Ha MOBEPXHOCTb 00ecrneynBaeTCs M0CJAe PyYHOIro OTJeseHUs
IJIEHKU /1 JaMUHUPOBaHUA OT QoJIbIH, PYYHOro COBMellleHUs1 (QOJIbIH, UMelolled
NO3UTHUB U300paXkeHHs, C NOBEPXHOCTbIO U BO3JeUCTBUA HAa HUX IPECCOM JJIs FOpsAYero
TucHenus [RU2185289, nata ny6aukayuu: 20.07.2007 r., MIIK: B41M 1/12].

O6uMM HeZOCTaTKOM U3BECTHBIX YCTPOUCTB AABJIsIeTCA HU3KasA 3QPEeKTUBHOCTb U
CKOpPOCTb MeYyaTH M3-3a TOr0, YTO JAJf MOJCOTOBKHU Kpacslleld 6ymMaru uau GoJbru aas
ropsiyero TUCHEHUs C U300paKkeHHeM, KOTOpble IPUMEHSIOTCA JIJISl Ie4aTH B TelNJ0BOM

mpecce U mpecce Ajad ropddero TUCHEHHUA, Tpe6YI-OTCH oTJAeJibHble OOIIOJIHUTEJIbHbIE



YCTPOWCTBA, TaKWe Kak Ja3epHbId NpPUHTep, NPU MOMOLIM KOTOPOTrO Ha MJIEHKY JJf
JIAaMUHUPOBaHUS CHa4yaJjia HAHOCUTCS KJes il cjiol (B BUJe ToHepa) no popMe HeraTuBa
u300paxkeHus], 3aTeM TpebyeTcs yCTPOWCTBO JJSl JIAMUHUPOBAHUA JAJS COeJUHEHUS
IJIEHKU C Kpacsie 6ymaroit uau Goabroit Ans ropsyero TucHeHus. [Ipu aTom BMecTo
YCTPOWCTBA [/l JITaMUHUPOBAHUA TaKXXe MOHO HCNOJb30BaTbh TEMJOBON Mpecc JJsd
neyaTd WM MNpecc AJs ropsyero THUCHEHWS, IepeHacTpOeHHble JAJ TOro, 4ToObl
obecreunBaTh COeJIUHEHUE IJIEHKU C O6yMaroi uiaud GoJsibrod g ropsiuero TUCHEHUS],
O/IHAKO NpUMMeHeHHWe YKa3aHHbIX YCTPOWCTB AJSA 3TUX LieJled B YCJ0BUAX KPYMNHOTO
noJsiurpaduueckoro Nporu3BOJICTBA ABJseTC Mal03QpPEKTUBHBIM U YCA0XKHSET Mpoliecc
neyaTu. Takxe Ha 3QPeKTUBHOCTH IIpoLecca neyaTy NoCpe,CTBOM U3BECTHBIX YCTPONUCTB
HeraTUBHO CKa3blBaeTCd He00XOJAMMOCTb pPYy4YHOro OTJAeJeHUs [JIEHKU 4
JJAMUHUPOBaHUSA OT Kpacslel 6ymard uau Gposbru Ajs ropsiyero THCHEHUS U PYYHOIO
COBMellleHUs Kpacauiei 6ymaru uan GpoJbru s ropsiyero TUCHEeH! s, UMEeRIUX T03UTHUB
M300paXkeHusl, C IOBEPXHOCTSIMH, Ha KOTOpbIe OCYLeCTBJAAeTCA eyaTh.

B kauyecTBe npoToTHna BbiOpaHa cucTeMa /i1l TepMOTpaHCPepHO neyaTu B BUJE
TepMOTpaHCPepHOro MpUHTepa, COJepKallero yCTPOHUCTBO JAJf  COBMeLeHUS
TepMOTpaHCPepHON JIeHTbl M JIeHTbl C 3TUKETKAaMU W yCTPOWCTBO JAJf IMepeHoca
M300paXkeHus1 ¢ TepMOTpaHCPepHOH JIeHTbl Ha 3TUKETKH, MPU 3TOM YCTPOUCTBO A/f
COBMellleHUsl TEpMOTPaHCPEPHOU JIEHThbI U JIEHThI C ITUKETKaMU COAEPKUT y3eJ NoJadu
TepMoTpaHcPepHOU Kpacslel IEHThI U Y3eJl I0AA4Y1 JeHThI C ITUKETKAMU, a yCTPOUCTBO
JJI1 IlepeHoca M300pa)keHHWsl € TepMOTpaHCPepHOW JIEHThl Ha JIEHTY C 3TUKETKaMHU
COJIEP>KUT TepMOTpaHCPePHYIO NMeYaTHYH TFOJIOBKY U NPHUXXKUMHOW 3JIeMEeHT, IpU 3TOM
YCTPOUMCTBA pacnoJiod)keHbl TaKUM 00pa3oM, 4YTOOBI 00OecrneuynBajoch COBMENIEHUE
Kpacsljel MNOBEpXHOCTU TepMOTpaHCPepHOU Kpacsllled JIeHThl C MOBEPXHOCTbIO
3TUKETOK W  BO3JelicTBUe  TepMoTpaHcepHOW  MeyaTHOM  TOJIOBKOM  Ha
TepMoTpaHchepHyo kpacauyto geHTy [US2008226374, naTta nybaukanuu: 18.09.2008 r.,
MIIK: B41] 2/315; B65H 75/00].

[IpeuMy1iecTBOM U3BECTHOrO TePMOTpPAHCPEPHOro NpUHTEPA Nepej; 0CTaJlbHbIMU
CUCTeMaMU fIBJASIeTCA ero 6oJsiee BbICOKasd 3PQPEeKTUBHOCTb 3a CYET aBTOMATUYECKOTO
COBMellleHUs1 TepMoTpaHcepHOU Kpacsilled JeHTbl U JIEHThl C 3TUKETKAMU U NPSIMOU
neyaTd H300pakeHUS Ha MOBEPXHOCTH C TepMOTpaHCPepHOU Kpacaleh JieHTbl
NOCPEeACTBOM TepMOTpPaHCcPepHOU nmeyaTHOU rosoBku. OJHAKO HEJO0CTATKOM MPUHTepa
JI11 TepMOTpaHCcPepHOU neyaTy ABJAAETCA OrpaHWYeHHas MaTepUalbHO-ChipbeBas 6a3a

KpacAlluX JIEHT 110 IPpUYHNHE HeO6XO,£LI/IMOCTI/I INIPpUMEHEHHA B HEM TOJIbBKO ClI€eIHAJIbHbIX



TepMOTpaHCPepHbIX KpPacCALMX JEHT.

TakuMm 06pa3oM, HeJOCTaTKOM U3BECTHBIX CUCTEM JiJISl [e4aTU fABJAgeTCA JU60
HH3Kasg CKOPOCTb MeyaTH KU3-3a BBICOKOM TPYAO0EMKOCTHU MOJATOTOBUTENbHBIX PaboT U
HeOOXOJUMOCTH MpPHUMEHEHUS] HECKOJbKUX OTJe/JbHbIX YCTPOWCTB, JMOO Masnas
MaTepHabHO-CbIpbeBas 6a3a NpUMeHsAeMbIX KpacAlluX JeHT U3-3a 0COOEHHOCTH nevyaTu
C IpUMeHeHUeM TepMOTpaHcpepHOU nevyaTHOU rosoBKU. [Ipu 3TOM yCTpOHCTBO, KOTOPOE
06a1a1a10 Obl BBICOKOM CKOPOCThIK MeydyaTH M300pakKeHUs Ha JOOW MOBEPXHOCTU C
BO3MOXXHOCTbI) NPUMEHEHUS LIMPOKOr0 CHeKTpa Kpacalux noaurpapuyeckux JeHT
OTCYTCTBYET, UYTO B 3HAaUUTEJIbHOM CTeNeHU CHUXKaeT 3QpPeKTUBHOCTD Ipoliecca evyaTH U
YCA0XHSEeT ero, BBUJly Yero BO3HUKaeT He0O6X0JMMOCTb B CO3/laHUM TaKOr'0 yCTPOMCTBA.

TexHuuyeckas npobJieMa, Ha pellieHHe KOTOPOU HallpaBJ/ieHa rpynna u3obpeTeHuH,
3aKJ/II0YaeTcs B pacCliMpeHrH apceHasia yCTPOUCTB AJis TedaTH.

TexHuueckuil pe3ysabTaT, Ha JOCTWKeHHe KOTOpPOro HalpasJjeHa rpylna
u300peTeHul, 3akJwydaeTcsl B 00ecrneyeHUW BO3MOXXHOCTH MeyaTH MHOpU [OMOLLHU
3asBJSEMOr0 YCTPOUCTBA.

CylHOCTb IpyMNIbl U300peTEHUN 3aKA0YAETCS B CJIEAYIOLIEM.

YcTaHOBKa JJig Me4aTH B OTJIMUME OT NpPOTOTHIA COAEPKUT YCTPOUCTBO JJd
NOATOTOBKHU JIEHTHI C U300paXKeHHeM, coJieprkalliee y3es oAa4yu Kpacalen JeHThl, y3es
nojayy Kiesilled JieHTbl U y3eJ (OPMHUPOBAHUS M300pakeHUsl MyTeM TeIJ0BOro
BO3JIeMCTBUSA, U YCTPOUCTBO JAJS NepeHOCa U300pakKeHUsl C JIEHTbl Ha MOBEPXHOCTb,
YCTAaHOBJIEHHbIe TakUM 006pa3oM, 4YTOObl [OC/AeJ0BaTeJbHO 00ecrneunuBasoch
COBMellleHHe JIeHT Kpacslled U Kieslleld NoOBepXHOCTAMU, GOpMUpOBaHHe U300paXkeHNs
Ha COBMeIlleHHbIX JIeHTaX MOCPeJCTBOM TEIJIOBOTO BO3JeNCTBUA, OTJe/leHNe JIEHT JpyT
OT ipyra U nepeHoc u306pakeHus C JIeHThbI Ha I0BEPXHOCTh.

YcTpo¥cTBO A/ NOATOTOBKU JIEHTHI € U300pa)keHWeM YCTAaHOBKM JJig NeYaTHy B
OTJIMUME OT IPOTOTUINA COAEPKUT y3eJs oJauu Kpacsaliel JeHThl, y3eJ N104a4u Kiesen
JIeHTbI U y3eJ GOpMUPOBAHUSA U300paXKeHUs NMyTEM TelJOBOr0 BO3AeHCTBUSA, IPU 3TOM
y3JIbl YCTPOMCTBA PacCIoJOoKeHbl TAKUM 00pa3oM, YTOObl 06eCcneynuBasoCh COBMEIIEHUE
JIEeHT Kpacdaled M Kieflllled NOBEPXHOCTAMU WU ¢(opMUpoBaHUe H300pakeHHUS Ha
COBMellleHHbIX JIEHTaxX N0CPeCTBOM TelJIOBOI'0 BO3/JeUCTBUS.

YcTpolicTBO  AJi1  NOATOTOBKM JIEHThI € U300pakeHUeM obecreuyuBaeT
BO3MOXHOCTb [IOJIy4eHUs Kpacalled UK Kaedlel JIeHThl ¢ U300paXKeHUeM U COJLePKUT
y3eJ MoJAa4u Kpacsdllel JIeHThbl, y3eJ M0Aa4u KJeslled JeHThl U y3eJ GopMUPOBaHUA

M300paXkeHusl MyTeM TeNJI0BOr'0 BO3/,eUCTBUS.



YcTpo¥cTBO A1 NepeHoca U306 pakeHus C JIEHThI Ha I0BEPXHOCTb obecrieunuBaeT
BO3MO>XHOCTb BBeJIeHUsl B YCTAHOBKY IpeJMeTa, Ha OBEPXHOCTb KOTOPOT0 HAHOCUTCH
u3o6pakeHue, NO3ULUOHUPOBAHUA NpeJMeTa HeoOX0JUMON NOBEPXHOCTbI) U NevyaTu
M300paXkeHUss C JIeHTbl Ha 3TOM MOBEPXHOCTU U MOXET CoJep>XaTb y3es
NO3ULMOHUPOBAHUSA JIEeHTbl € H300paKeHWEeM OTHOCHUTEJbHO I[OBEPXHOCTH, y3es
IpUXXaTHS JIeHTbl ¢ U300pakeHUeM K MOBEPXHOCTU U y3eJ NepeHoca M300pa)keHud C
JIEHTbI Ha OBEPXHOCTb.

YCTpOoKCTBO JIJ/1S1 NOTOTOBKH JIEHTHI C ©U300pakeHeM U YCTPOUCTBO A4 epeHoca
M300pakeHUsl C JIeHTbl Ha I[OBEPXHOCTb PACIOJIOXKEHbl TaKUM 00pa3oM, YTOOBI
nocae/0oBaTe/bHO o06eclieuuBaJoCh COBMelleHUe JIeHT Kpacaled U  kjesmied
NOBepPXHOCTSAMH, GOpPMUpPOBAHUE U300paKEeHUs Ha COBMeEIlleHHbIX JIEHTax N0CpeJiCTBOM
TEeIJIOBOro BO3/eMCTBUSA, pa3jesieHe JIeHT Jpyr OT Apyra U MepeHoc U306pakeHus ¢
JIEHTbI Ha OBEPXHOCTb.

JdTan coOBMeUleHUs JIEHT Kpacsdllerd U Kaesdlleld N0BEePXHOCTAMU peannu3yeTcsa Npu
NOMOIIY y3JI0B MOJAa4M Kpacdlled U Kaesduiew JieHT. [Ipu 3ToM y3en nojadu Kpacaueu
JIeHTbl ofecrneyMBaeT BO3MOXXHOCTb BBEJEHHUS JIEHTbl C KpacilluM CJ0eM
(TepMmoTpaHchepHON Kpacsleidl JeHTbl, Kpacslled JeHTbl JJisi COpsS4ero TUCHEHUS,
Kkpacsauel Goabru U Apyrux noaurpapuyeckux JeHT, UMeWIIUX Kpacsallui caoi) B
YCTaHOBKY, a y3eJl 10/ja4yH KJiesll|el JIeHThbl 00ecreyrBaeT BO3MOXKHOCTb BBEe/I€HUS JIEHThI
C KJedalUM caoeM (JlJaMUHALMOHHAs WM JaMUHUPYROILAs JieHTa, Jubo Jpyrue BUJbl
noaurpapuyecKux JIeHT, MMEWLUX KJAedaluuil cJa0i) B ycTaHOBKy. [lpu aTom panasa
obecrnieyeHUsI BO3MOXXHOCTH BBIIIOJIHEHUSA 3Tana COBMELIEHUs JIEHT Kpacsllel U KiesIen
MOBEPXHOCTSIMHU, Y3/l MOT'YT ObITh BbINOJHEHBI U /WU YCTaHOBJEHDI IPYT OTHOCUTEBHO
Jipyra ¢ BO3MOXXHOCTbIO BBeJIeHUS JIEHT Kpacsllled U KJefllell NOBEPXHOCTAMU Jpyr
HaNpoOTHB Apyra. Y3/bl 10a4M Kpacsllled U KJeslleil JeHTbl MOTYT COJlep>KaTh KaTyLIKH
JJIS1 IEHT WJIU BaJlbl, HA KOTOpble MOTYT ObITh YCTAHOBJIEHbI KaTYLIKU C JeHTaMHu. [Ipu
3TOM BaJjibl MOTyT ObITb CHabXeHbl NPUBOJAHBIMU MeXaHU3MaMH /[J HU3MeHeHUs
CKOpPOCTH BBeJleHUd JIEHT B yCTaHOBKY JIJISl IeYaTH.

dtan ¢opMHpoBaHUA HU300pakKeHWS Ha COBMELIEHHBIX JIEHTaX NOCPeJCTBOM
TeIJIOBOro BO3/,eMCTBUSA peasn3yeTcs MPU NOMOLHY y31a GOpMUPOBaHUA U306paKeHUs
NyTeM TelJIOBOIO BO3JEeWCTBUA, KOTOPBLIM obecreyrMBaeT BO3MOXHOCTb aKTHUBALUU
KJesillero caos Kaesuied aeHTsl. [Ipy 3ToM A1 o6ecniedyeHUs BO3MOXKHOCTH BbINOJIHEHUSA
Tana QOopMHUpPOBaHUA H300pa)KeHUS Ha COBMeIleHHbIX JIeHTaX Yy3eJ TelJ0BOro

BO3JIeMCTBUSI MOXeET ObITb pPAaCHOJIOKEeH OTHOCHUTEJbHO Y3JI0B MOJAyMu Kpacdaued u



KJeslel JIEHT TakKUM 06pa3oM, YTOObI 06ecrneyrBasach BO3MOXKHOCTb OJAYUYEHUS U3 HUX
COBMeIlleHHbIX Kpacslleld U Kjeslleld JeHT. ¥Y3ea GpopMUpOBaHUA U300pakeHUs MyTeM
TEMJIOBOrO BO3JeUCTBUA MOXeT ObITb BbINOJHEH TaKWM 00pa3oM, YTOOLI
obecrneyuBajacb BO3MOXXHOCTb BO3JEeHCTBUA Ha KJEALYK JEHTY WJM Ha KpacsAllyro
neHTy. [lpu 3ToM y3es popMUpOBaHUA HM300parkeHUd NyTeM TeIJOBOI0 BO3JeHCTBUSA
MOKET ObIThb BbINOJIHEH C BO3MOXHOCTbIO BO3J|elCTBUA HA JIeHTY 110 $popMe HeraTuBa Ui
no3uTuBa u300pakeHus. TakuM o06pa3oM, Hanpumep, AJsA [OJy4eHUS MNO3UTHBA
M300pakeHUsl Ha Kpacsllel JIeHTe y3eJl TelJIOBOTr0 BO3/IefCTBHS MOXET ObITh BbINOJHEH
C BO3MO>HOCTbIO TEIJIOBOI'O BO3JeMCTBUS Ha KJesdLyl JeHTy no ¢(opMe HeraTHsa
n300pakeHus, MO0 A/ MOJYyUYeHUs MO3UTHUBA U300paKeHUs Ha KJeslled JIeHTe y3es
TEeNJIOBOrO BO3JEeHCTBUS MOXeT ObITb BbINOJHEH C BO3MOXXHOCTbI TeNJ0BOIO
BO3/JIeMCTBUSA Ha KJIeALYI0 WK KpacAlly JeHTy o ¢popMe MO3UTHUBA U300paXKeHUs, U
T.J.

Y3en ¢opMupoBaHUsl U300pakKeHU MyTeM TeNJOBOrO0 BO3JeUCTBUA MOXeT
coJlep>KaTb KOHTaKTHOe H/WaM OeCKOHTAKTHOe CpejCTBO TEeMNJIOBOTO BO3JeHCTBUS.
KoHTakTHOE CpeAcTBO TeNJOBOrO BO3JeWCTBUA  obecriedMBaeT BO3MOXXHOCTb
dbopMrpoBaHUSA U306paXKeHH Ha OJHOU U3 JIEHT yTeM HeloCpeJCTBEHHOI'0 KOHTAKTa C
Hel U MOXKeT ObITb NpeACTaBJeHO TOYeYHbIM HarpeBaTeJseM, ropsyed MJAacTUHOW WJIH
BaJIOM C Kjaulle U Ap. [Ipy 3TOM KOHTaKTHOe CpeJiCTBO TElJIOBOI0 BO3JeUCTBUA MOXKET
coJlepKaTb NMPWXKMMAILUN 3/1eMeHT B BUJe BaJjiKa, PoJHKa WM HalpaB/sfoUiel, 4yTo
obecrieyuBaeT BO3MOXXHOCTb VJYYIIEHUS aAre3MOHHOTO B3aWMOJAEUCTBUA MEXAY
KJESIIUM U KpacsluM cjoeM JieHT. [Ipy 3ToM /15 yBeandeHUs1 CKOpocTU GOpMUpPOBaHUSA
M300pakeHUs1 Ha JIeHTe, KOHTAKTHOe CPeJICTBO TEIJIOBOrO BO3JeUCTBUS MOXKeET ObIThb
npeAcTaBJeHO TepMOTpaHchepHOU MeyaTHOU rosoBkoi. [Ipu aTom TepmoTpaHchepHas
neyaTHas roJioBKa MOXXeT ObITb BbINOJHEHA W/WJU YCTAHOBJIEHA C BO3MOXXHOCTbIO
BO3/IeMCTBUSA Ha KJeAILYy0 JIEHTY, 4T0O obecredyuBaeT BO3MOXXHOCTb IPUMeHEeHUs JH0ObIX
KpacfIlUX JIEHT B yCTaHOBKe Ji/Ig Ne4aTu 6e3 pucKa NoBpeX/JeHus TepMoTpaHchepHOU
neyaTHOW FOJIOBKU U CYILleCTBEHHO pacllyMpsieT MaTepUaibHO-CbIpbeBYI0 6a3y Kpacsaiux
JIeHT YCTaHOBKM /i MedyaTU. DecKOHTaKTHOe CpejCTBO TeIJIOBOTO BO3/eWCTBUA
obecrieyuBaeT BO3MOXXHOCTb HaHeCEHUs H300pa)keHWS Ha OJAHY H3 JIEHT MNyTeM
BO3/IeMCTBUSA Ha pacCTOSTHUU U MOXET NPeACTaBAaTb COO0M Jla3ep, KCEHOHOBYIO JlaMIly U
Ap. IIpyn 3TOM GeCKOHTAaKTHOE CPejCTBO TEMJIOBOr0 BO3AEUCTBUSA MOXeT ObITb TaKXKe
CHab>XeHOo npucnocobieHneM JIJisl HAHeCeHUs Ha I0BEPXHOCTb CUMBOJIOB, KOTOPOE MOXKET

OBITH BBINIOJHEHO B BU/Je m1abyioHa uau TpadapeTa.



dTamn pasjeseHus JEHT pPeajru3yeTcs MPU MOMOIIM YCTPOUCTBA ISl OATOTOBKH
JIEHTBl C W300pa)XeHHWEM U YCTPOMCTBA AJIs1 NepeHoca H300paKeHUs C JIEHThl Ha
MOBEPXHOCTD. [Ipy 3TOM /151 06ecriedeHrsI BO3MOXKHOCTH BBINOJHEHHUS 3Tala pa3/ie/ieHUs
JIEHT, yCTPOKCTBA MOTYT GLITh PACIOJIOXKEHBI IPYT OTHOCUTEJIBHO Apyra TAKUM 06pa3om,
YTOOBI MPU BBIXOJE JIEHT W3 YCTPOWCTBA A/ MOATOTOBKHU JIEHTHI C U306paKeHUEM
obecreyrBasacb BO3MOXXHOCTb OTZEJNEHUs JIEHT JPYr OT Apyra U MepeHoca JIEHThI C
M306payKeHneM B yCTPOUMCTBO /111 TepeHoca U306 paXkeHU C JIEHTHI Ha TOBEPXHOCTH. [Ipu
3TOM B CJIy4yae, eC/IM YCTAHOBKA yKAa3aHHbBIX YCTPOUCTB /151 0GecriedeHUs BO3MOXXHOCTH
OTAEJEeHUsI JIEHT 3aTpyJHEeHa WU HEBO3MOXKHA, TO YCTAHOBKA /JSl MeYaTH MOXET
JIOTIOJIHUTEJBHO COJEpXaTb YCTPOUCTBO AJs pPasfejeHus JIEHT, KOTOpPOEe MOXKET
coJiepkaTb HAbOp BaJKOB U HAMNPABJALINX, 00eCneunBamIINX MeXaHUYecKoe
OTZE/IeHHE JIEHT U /WU IBUKEHUE JIEHT B Pa3HbIe CTOPOHBI.

dTan nepeHoca U306 paXKeHus C JIEHThI Ha IOBEPXHOCTb PeaJIM3yeTCs MPU IOMOIIH
YCTPOUCTBA [l NepeHoca M300paKeHHs C JIEHTbl Ha IOBEPXHOCTb, KOTOPOE MOXKET
coZepaTb y3eJ [O3WLHOHUPOBAHUSA JIEHTBI C H300paKEHUEM OTHOCUTEJIBHO
MIOBEPXHOCTH, Y3€eJ1 IPYKATHS JIEHThI C U300paKEHUEM K IIOBEPXHOCTH U y3eJ1 epeHoca
M300paXKeHUs1 C JIEHThl Ha [OBEPXHOCTb. [Ipn 3TOM a5 obecrneyeHUsT BO3MOXKHOCTH
BBINOJIHEHHS 3Tala epeHoca U306 paKeHUs C JIEHThI Ha TOBEPXHOCTb Y3JIbl MOTYT OBbITh
pacmno/ioKeHbl APYr OTHOCUTENbHO JApyra TakuM o6pa3oM, 4YToObl obecrneunBasach
BO3MOXXHOCTb BBEJEHUSI MpPEAMETa, Ha IOBEPXHOCTb KOTOPOro OyJeT HaHOCUTLCS
n300pakeHue, MO3WLUOHUPOBAHUA MpeJMeTa HY)XHOW I[OBEPXHOCTBIO HANPOTHUB
M300paXKeHUs, MPWKATHE JIEHTbl € H300paKeHWEM K [OBEPXHOCTU U IMEPEHOC
M300paXKeHUs C JIEHThI HA IOBEPXHOCTb.

Y3es NO3ULMOHUPOBAHUSA JIEHThl C U300paKeHUeM OTHOCUTEJbHO MOBEPXHOCTH
obecrieyrBaeT BO3MOXXHOCTb BBIPABHHUBAHUS U HATATUBAHUSA JIEHTBI C U300paKeHUEM
JU/Isl TOYHOT'O COBMEIIEHUS U306pa’KeHHUsl C MOBEPXHOCTBIO U MOXKET ObITh IPEACTABIAEH
OJIHUM HJIM HECKOJIbKUMU HATSDKHBIMHU BaJIKaMH, HaTSXKHBIMU POJIMKAMHM, HATSXKHBIMHU
HaIpPaBJ/ISIOIIKUMU U JIP.

Y3en mnpwKaTusa JIeHTbl € H300pakeHMeM K T[OBEpPXHOCTU obecreyuBaeT
BO3MOXXHOCTb COEJAMHEHHs JIEHThI C U300paKEHUEM C MOBEPXHOCTBIO U MOXET ObIThb
IpeACcTaBJeH OJHUM WJIM HECKOJbKUMU MPWKHUMHBIMA BaJKaMH, HIPHKUMHBIMH
pOJIMKaMu, NPMKUMHBIMHU HAIMPABJISIOMIUMU U JIP.

Y3en nmnepeHoca u3006pakKeHUs C JIEHTbl Ha MOBEpPXHOCTb obecrneuyuBaeT

BO3MOKHOCTBb OTCOeJMHEHUA I/1306pa)}(eHI/IH OT JIECHTbI U IpHUCOEJUHEHU A H306pa)KeHI/IH K



MOBEPXHOCTHU. Y3es MepeHoca U300pakKeHUsl C JIeHTbl HAa MOBEPXHOCTb MOXET ObITb
BbITNIOJIHEH C BO3MOXXHOCTbIO BO3/1eHCTBUSA HA JIEHTY U/UJIM HAa IOBEPXHOCTh, HA KOTOPYIO
nepeHocuTcs uszobpaxkeHue. [Ipu 3ToM y3en nepeHoca HU300pakeHWsI C JIEHThbl Ha
MOBEPXHOCTb MOET ObITb BBLINOJHEH B COOTBETCTBUM CO cHeyuUKalyed JeHTHI, C
KOTOPOU NepeHoCUTCH u3obpakeHue, U obeclieduuBaTb BO3MOXXHOCTb pa3MAryeHus o4,
COeIMHA0IEero n3obpakeHue C IEHTOH U aKTUBALUMHU €105, COeJUHAIOLIEro u3obpaxxeHue
C NMOBEPXHOCTbIO. [l 3TOro y3es nepeHoca U300pakeHUs C JIEHTbl Ha MOBEPXHOCTb
MOET COJlepKaThb 3JIEMEHT TelJIOBOr0 NepeHoca, U/UIH 3JIeMEHT CBETOBOIO MePeHo0Ca,
W/WY 371eMeHT 3J1eKTPOMariUTHOroO NepeHoca U/ Wiu 3J1leMEHT NPUXKUMHOTO [IepeHoca,
KOTOpble MOTYT ObIThb M0J400paHbl HWJM CKOMOUHHUPOBAHblI B 3aBUCUMOCTH OT
0COOEHHOCTeN cocTaBa CJ/0f, COeJUHAINIEro u3006pakeHUue ¢ JIEHTOM U €104,
COeIMHAOIEro N300 paXkeHre € NOBEPXHOCTbIO. [Ipy 3TOM 3/1eMeHT TenJIoBOro epeHoca
MOXeT ObITb MpeJiCcTaBJeH COUpaJbHbIM WM TOYeYHbIM HarpesaTesieM, JHUO0
MHppaKpacHOU JIaMIION U Ap. JIeMeHT CBETOBOI0 [epeHoca MOXeT ObITh MpeJCTaBAeH
CBETOJMO/IOM W/ KCEHOHOBOU JIAMIIOH C ONpeje/IeHHOW JJIMHON BOJIHBI U JIp. 3JIEMEeHT
3JIeKTPOMarHMTHOrO [epeHoca MOXeT ObITb MpejACTaBJeH 3JeKTPOMAarHUTOoM,
HacTPOEHHBbIM Ha OINpeJie/IeHHYI0 YacTOTy, a 3JeMeHT NPUKMMHOIO MepeHoca MOXKeT
ObITb NpeAcTaBJeH MAacTUHOM. [Ipyu 3TOM A1 noBbieHUs 3QPEeKTUBHOCTU YCTAHOBKHU
JJISl 1le4yaTH 3JIeMEHT NPWKUMHOIO [epeHoca MOKeT ObITb NpeJcTaBJeH OJHUM HJHU
HECKOJIbKUMU HarpeBaTeJibHbIMU BaJlaMH.

JlONOJIHUTE/IbHO yCTaHOBKA MOXeT ObITh CHab>KeHa YCTPONCTBOM /11 HATSX)KeHU
JIEHT, 4YTO 06ecrneyrBaeT BO3MOXKHOCTb CHUKEHU S PUCKA IPOBUCAHUSA JIEHT Ha J11000M U3
sTanoB. [Ipy 3TOM yCTpPOHCTBO JJil HaTSHXKEHUs JIEHT MOXeT COJAepKaTb OJWH HJU
HECKOJIbKO HaTS»KHBIX BaJIKOB, POJMKOB WM HAaNpaBJAKOLUX, KOTOpble MOTYT ObIThb
CHab>eHbl IPUBOJHLIMU MeXaHU3MaMHU.

JlONOJIHUTE/IbHO YCTAHOBKA JAJIl MeyaTh MOXeT CoJepkaTb YCTPOUCTBO cbopa
OTpabOTaHHBIX  JIEHT, 4YTO  obecneyuBaeT  BO3MOXHOCTb  HCIOJIb30BaHUA
MHOTONPOXOJHbIX MNOJAUrpapuyecKux JIeHT B YCTaHOBKe JAJf medaTd. [lpu 3ToM
YCTPOUCTBO cOopa OTpabOTAHHBIX JIEHT MOXKET COePKaTh OOOUHDI /ISl IEHT UJU BaJibl
JUIsl YCTAHOBKU OOOWH [Jis JIEHT, KOTOpble MOCYT OBITh CHabGXXeHbl MNPUBOJHBIMU
MexaHU3MaMH.

Y3abl ycCTpoWCTBAa YyCTAaHOBKM JJf MedyaTd [JJg obecrnedeHUs 3aJaHHOHU
N0C/Ae/0BaTeJbHOCTH JeUCTBUA MOIYT UMeTb KOHCTPYKTUBHYIO CBfi3b, BbIIOJIHEHHYIO

JIIOGbIM W3BECTHBIM CIIOCOGOM C INIpUMEHEHHUEM JIIOObIX U3BECTHLIX KOHCTPYKIUOHHBIX



MaTepuaJsos.

['pynna n3obpeTeHUi XapaKTepu3yeTcsl paHee HEU3BECTHOW U3 yPOBHS TEXHUKHU
COBOKYITHOCTBIO CyLleCTBEHHbIX IPU3HAKOB, 3aKJIK0Yal0Leics B TOM, YTO yCTAHOBKA /14
NeYyaTH COJIePIKUT:

— YCTPOHCTBO [/l MOATOTOBKU JIEHTBbl € HU300pa)keHHWEM, cojepikaliee y3es
NoAa4Yy KpacdAlled JIeHTbl, y3eJ NoJauyu KJeslled JeHTbl U y3ea GOpMHUpOBaHUA
M300pakeHusl MyTeM TelJI0BOro BO3JelCTBUA, U yCTPOUCTBO JIJ/IS [lepeHoca U306pakeHUs
C JIEHThI Ha MOBEPXHOCTb, IPU 3TOM Y3Jibl YCTPOUCTBA Paclo/IO)KeHbl TAKUM 06pa3oM,
yTOObl 00OecrneYuBasoch COBMeIlleHWe JIEHT Kpacdauled U KJjeslled MOBEPXHOCTSMHU U
dopMHupoBaHHe H300pa)KeHHWs Ha COBMELleHHBbIX JEHTaxX MOCPeACTBOM TeIJIOBOIO
BO3JIeMCTBUS, YTO I03BOJISIET BBECTHU KpACAIIYH W KJIeALYI JIeHTbl B YCTaHOBKY,
COPUEHTHUPOBAaTb M paCHOJOXUTb JEHThl Jpyr OTHOCUTEJbHO JApyra Kieflled U
Kpacslerd NOBEePXHOCTSAMU, AKTUBHUPOBATb KJEANMH CJA0U KJjedlled JAeHTbl U B
HeO0OX0JUMbIX MeCTaxX CO34aTh afile3MOHHYI0 CBf3b KJeAllero ca0f KJjesfllel JIeHThbl C
KpacAIUM CJ0eM Kpacdlled JieHTbl, 6sarojgaps 4eMy obecleuuMBaeTCsl BO3MOXXHOCTb
dbopMupoBaHUS HeraTuBa U300paXKeHUs HA OJHOM JIEHTe, MO03UTHBA U300paXkeHUsl Ha
JIpyrOH JIeHTe U NOoJy4YeHUs U3 YCTPONCTBA COBMEIlleHHbIX JIEHT.

— YCTPOWCTBO [/ IMepeHOoca HW300pa)KeHHUs C JIeHTbl Ha I[0BEPXHOCTb,
YCTAHOBJIEHHOE TaKUM 00pa3oM, YTOObI 06eCcreunBasoch OT/leJIeHUE JIeHT APYT OT Apyra
U NlepeHoC U306pakeHUs C JIEHTbl Ha OBEPXHOCTb, YTO M03BOJISIET BBECTU B YCTAHOBKY
npejMeT, pacHoJIOKUTb ero Heo6X0JMMOHN MOBEPXHOCTBIO JI/ISl lepeHoca U300pakeHns
COBMECTUTb U300pakeHUe Ha JIEHTe C I0BEPXHOCTbIO, BO3/,elCTBOBATb Ha JIEHTY U/WJH1
npejMeT JJig IepeHoca U300pakKeHUsl C JIeHTbl Ha I[OBEPXHOCTb, 6/arojaps uyemy
obecrneyuBaeTCs BO3MOXXHOCTD [1e4aTH U300paKeHUs C JIEHTh] Ha IOBEPXHOCTb.

[IpvBesieHHass COBOKYNHOCTb CyLleCTBEHHbIX NPU3HAKOB IPyIIbl U300peTeHUH,
N03BOJIAET C BBLICOKOH CKOPOCTbIO (GOpPMUpPOBATb H300pakeHWe, KaK Ha Kpacsied
noaurpapuyeckoi jeHTe (TepMoTpaHCPepHbIX JIEHTaX, JIeHTax [iJisl ropsiuyero TUCHeHUs
1 QoJsibre /1Sl TOPSYEro TUCHEHHU ) TAK U HA KJlesilllel nosiurpadpruyeckoil jeHTe (B cayyae
HeoOX0UMOCTH ), IOJYy4YaTh NOAUTPaPUUYECKYIO JEHTY C U300paXKeHUEeM U MepPEHOCUTb
u3obpakeHue ¢ nojaurpapuyueckoll JieHTbl Ha [OBEPXHOCTb, OJarojaps 4emy
pacuiMpseTcs apceHas YCTPOUCTB A/ NevyaTH.

COBOKYNHOCTb CYLeCTBEHHbIX IPU3HAKOB IPYINbl U300peTeHUH Hen3BeCcTHa U3
YPOBHfI TEXHWKH, UYTO CBUJETEJbCTBYET O COOTBETCTBUM TIpynnbl HU300peTeHuM

KPUTEPHUIO MATEHTOCIIOCOOHOCTH KHOBU3HA.



13 ypoBHSl TeXHUKU M3BECTHO NPUMEHEHUe JIa3epHOro MpUHTepa, N0CpPeCTBOM
KOTOPOro MNpPOU3BOAUTCA HaHeceHUWe TOHepa no ¢opMe HeraTuBa HU300paKeHUS Ha
IJIeHKy JAJf JlaMUHUpoBaHUA. TakKe M3BeCTHO INpHMeHeHWe YyCTpoucTBa Aaf
JJAMUHUPOBAHUSA U MPECCOB JJfl ropsyero MNpeccOBaHUA W TUCHEHMs, [OCPeACTBOM
KOTOPBIX IPOU3BOAUTCA COeJUHEHUE IJIEHKU [/l JAMUHUPOBAHUS, UMeIllel HeraTus
n306paxkeHus, ¢ GoJIbrol A/ ropssyero TUCHEHUS U CO3/laHNe aiITe3U0OHHOU CBA3U MEXAY
KpacfIUM CJ0eM Ha Kpacslled 6ymare U TOHEpPOM Ha IJIeHKe JAJs JaMUHUPOBaHUS.
[IpruMeHeHNe 3TUX YCTPOUCTB obecrieuuBaeT BO3MOXKHOCTb pOPMUPOBAHUS HA Kpacsllen
fyMare no3uTHBa U300pa)keHUS AJS TOrO, YTOObI BIOCAEACTBUM BPYUHYIO pa3ziesidThb
IJIEHKY U GOJIbry A1l ropsiyero TUCHEeHU, OJAyYUThb NO3UTUB Ha (oJibre JJig ropsyero
TUCHEHHS], BDy4YHYI0 OCYLeCTBUTb COBMelleHHe U epeHoC u3obpaxeHusa ¢ ¢oabru Ajs
ropsiyero TUCHEHUs MOCPEeACTBOM Ipecca JJig ropsiyero NpeccoOBaHWS UM TUCHEHUS.
[IlpuMeHeHHe YKa3aHHbIX YCTPOWCTB peliaeT npo6jeMy MNOATOTOBKU ¢OJBIU C
M300pakeHUueM il ropsyero TUCHEHUSI U IepeHoca u3ob6paxkeHUs ¢ Goabru s
ropsiyero TUCHEHHWS Ha MOBEPXHOCTb B MEJIKOM MNOJUrpadpuuyecKkoM MpPOU3BOACTBE,
O/IHAKO B KpPYNHOM noJurpadryeckoM IMpOU3BOJACTBE MpPUMEHeHHe YKa3aHHBIX
YCTPOWCTB fABJASIeTCA 04eHb TPYA0eMKHUM. [Ipy 3TOM XOTb U3 YPOBHSA TEXHUKHU U U3BECTHO
IpyvMeHeHWe TepMOTpaHCPepHOro NpUHTepa JJs NPSAMOM MeyaTH Ha MOBEPXHOCTU C
TepMOTPaHCPEePHBIX KPACALIUX JIEHT, KOTOPbIA He TpebyeT O0JIbIIUX TPYA03aTpaT Ha
npe/iBapUTe/bHYIO I0ITOTOBKY U300pakeHUd 3a CUeT NPSAMOU NeyaTH Ha NOBEPXHOCTH C
TepMOTpPaHCPepHbIX KpacalUX JeHT TepMOTpaHCcPepHOU MeyaTHON roJIOBKOW, OJJHAKO
OH HMeeT HeJO0CTAaTOK, CBSI3aHHBIM C Y3KOM HOMEHKJATypod TepMoTpaHchepHBIX
KpacfIKUX JIEeHT, KOTOpas OrpaHUYUBaeT BO3MOXXHOCTH NeyaTH, B YACTHOCTH L|BETOBBIX
pelleHUd U COYETAaHUN, KOTOpble 3a4yacTyld TpeOyTCd IMpPU MeJKOCEpUHHOM
noaurpapuyecKkoM MpPOU3BOJCTBe. YCTaHOBKA JJg HedyaTh He 00beJUHSET
npeuMylllecTBa HUMEKIIUXCA YCTPONCTB, a fABJASETCAd HOBLIM pelleHUeM CJ0XKHOHU
npo6/aeMbl, CBfI3aHHOM, KaK C BBICOKOM TpPYJOEMKOCTbK) MOJATOTOBKH JIEHT C
u3obpakeHueM, TaK U C Y3KOM HOMEHKJAaTypol MNpUMeHseMbIX MNOJUrpadpuiecKux
KpacAIUX JIeHT MpU MedaTu M300paKeHHWU Ha MOBEPXHOCTH, YTO CBUJETEJbCTBYET O
COOTBETCTBUM TPy u306peTeHui KPUTEPHUIO NaTeHTOCHOCOOHOCTH
«13006peTaTeNbCKUU YPOBEHbY.

['pynmna uzobpeTeHU MOXKeT ObITh peaji30BaHa IPU NOMOIIM U3BECTHbIX CPEJCTB,
MaTepuajJoB W TEXHOJIOTMH, 4YTO CBUJETEJNbCTBYET O ee COOTBETCTBUU KPUTEPUIO

IaTEeHTOCIOCOBHOCTH «IPOMbINIJIEHHAA IPUMEHHUMOCTb».



[pynna u306peTeHuld cBfiz3aHa MexJy Ccob6old U o00Opa3yeT eAUHBIN
M300peTaTeNbCKUU 3aMbIces], 3aK/I0YAOIUNACH B TOM, UYTO YCTPOUCTBO /s MOJITOTOBKU
JIEHTbl C U300pakeHueM fBJSeTCA 4YacTbK YCTAHOBKU JAJS Me4aTH, YTO MO3BOJISET
c/le/laTh BbIBOJ, O COOTBETCTBUM IPYNIbl U300peTeHUN KPUTEPUIO NAaTEHTOCHOCOOHOCTH
«eJJMHCTBO U300peTEHUS».

®ur.1 - YcraHoBKa s ne4aTH, 0OIUNA BU/.

YcTaHOBKa JAJ1 MedaTH COJAEPKUT YCTPOHUCTBO [/ NOATOTOBKHU JIEHTBI C
M300pakeHueM U yCTPOKCTBO JJis NepeHoca U300pa)KeHUsl € JIEHThl Ha MOBEPXHOCTbD.
YCTpo¥CTBO AJ151 IO rOTOBKY JIEHTHI C U300pa)KeHUeM COJIeP>KUT y3eJ1 oJJauu Kpacsauiei
JIEHTBbl, y3eJ MOoJAa4yu KJesdlled JeHTbl U y3ea (GOpMHUpPOBAaHUSA U300pakeHUs NyTeM
TENJIOBOr0 BO3/IEMCTBUS, IPU 3TOM y3eJI IOAAYU KpacAlled JeHThI COEPXUT KaTylmKy 1
M 600UHY 2 Kpacslleil JIeHTh, y3eJ MoJauu Kjesdlleil JeHTbl COAEePXKUT KaTyUKy 3 U
6006uHy 4 kJedlel JieHTbl, a y3eJ GOpPMUPOBAHUS H300paKeHUS NyTEM TEIJIOBOr0
BO3/IEUCTBUSA COJIEPKUT MPUKUMHOM Baj 5 U TEpMOTPaHCPEPHYIO MeYaTHYIO FOJIOBKY 6.
YCcTpoicTBO JJis mepeHOoca M300pakeHUs C JIEeHThl Ha MOBEPXHOCTb COJEPXKUT y3el
NO3ULMOHHUPOBAHUS JIEHTHI C U300paXkeHHWEM, y3eJsl IPUXKaTUA JEeHThI C U300pakeHUeM U
y3eJq IepeHoca U300pakKeHUs C JIEHTbl Ha I[OBEpPXHOCTb, MpPU 3TOM y3el
NO3ULMOHUPOBAHUSA COJAEPKUT HATSHKHOM BaJOK 7, y3eJ MPWXKATUA COLEPXKUT
IPUXXUMHOM BaJIOK 8, a y3eJ1 nepeHoca U300pa)KeHUs C JIEHTbl Ha IOBEPXHOCTb COJLE PKUT
HarpeBaTe/bHbIN Baa 9.

[Ipy aToM kaTymka 1 W KaTymka 3 pacrnoJsiodXeHbl TakUM 00pa3oM, 4YTOObI
obecrneynBasoch NO3ULMOHUPOBaHKe KpacAaluX JIeHT ApYyr HAalpOTUB Jpyra Kpacsauied u
KJeslel NOBEPXHOCTSAMU, IPUKUMHOM BaJl 5 U TepMoTpaHcdepHas neyaTHas rojoBkKa 6
pacnoJjiokeHbl OTHOCHTEJbHO KaTywkd 1 M KaTylmKu 3 TakKuM 006pa3oM, YTOObI
obecrnieyuBajoch COBMelleHUe JIEHT Kpacdlled W KJjeslled M[NOBEPXHOCTAMU U
BO3/IEMICTBHE HA COBMEIEHHbIE JIEHThl TepMOTpaHCcepHOU MeyaTHON COJIOBKOU 6 MO0
dopme nzob6paxkeHus1, 606vHa 4 ycTaHOBJIEHA OTHOCUTENbLHO 60OUHBI 2 TAKUM 00pa3oM,
yTOObl 006ecneynBasoCh OTJAeJeHWe JIEHT ApYr OT Jpyra, a HaTsKHOH BaJoK 7,
HarpeBaTe/bHBIM BajJ 9 U NPWKUMHOUN BajJoK 8 pacmnoJsioXeHbl TAKUM 00pa3oM, YTOOBI
obecrneyuBascs NepeHoC U300paXkeHus C Kpacslllel JIeHThl Ha I0OBEPXHOCTb.

['pynna uszobpeTeHuil peaqnusyeTcs caeAy0IMM 06pa3oM.

Katymika 1 u 6061Ha 2 Kpacsillled JieHTbl, a TakXke KaTyumka 3 u 606uHa 4
KJesillled JIeHTbl MOHTHUPYKOTCH B YCTAaHOBKY JJil NeyaTU TakUM 06pa3oM, 4YTOObI

KpacAIlMU Y KAeSIUU CJA0W JIeHT pacnoJiarajcsd ApPyr HanpoTus apyra. [lpu 3amycke
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YCTAaHOBKU Kpacallas U KJeslas JeHTa JABWXKYTCH, COBMELIAKTCA JpPyr C APYroM M
IPUXKUMAIOTCH K TepMOTpaHCcPepHOU meyaTHOW rosioBKe 6 MOCpPeJCTBOM MNPUKUMHOTO
BaJIKa 5, IpY 3TOM KJieflllas JIeHTa [0/ BepraeTcs BO3,eUCTBUIO TOYEYHbIM UMIYJIbCHBIM
HarpeBOM TepMOTpaHCPepHOH MeyaTHOM TOJIOBKM, YTO MNPUBOAUT K aKTHUBALUHU
KJesilllero TepMOYYyBCTBUTEJbHOrO cj0 1o <¢opMe HeraTuBa U300pakeHUs U
NpPUCOEeUHEHUIO KpAacCALero cJa0sl KpacdalleHn JIeHThbI K Kieslen genTte. Knedaumasa aenra
HaMaTbIBaeTcs Ha 600UHY 4, 1 OT/le/I1eTCs OT Kpacallel JIeHTh], 3a CYeT Yero NPOUCXOUT
oTaeneHre HeraTuBa 10 M300pakeHHWs WM HA Kpacslleil JieHTe ocTaeTcs mo3utus 11
n3obpaxeHus. Kpacsias JieHTa BblpaBHUBAETCS HANpPaBJSOUIMM BaJKoOM 7, a IO3UTUB
11 wuzobpaxenus coBMmeljaercd ¢ nosepxHocTbio 12. Tlo3utuB 11 wuszobpaxeHus
OpWKUMaeTCd K MOBepXHOCTH 12 mnocpefcTBOM BCIOMOraTeJNbHOr0 BajJka 8 u
HarpeBaTe/JbHOrO Bajia 9, a 3a C4eT TEPMUYECKOT 0 BO3/IeNCTBUA HarpeBaTeJAbHOro Bajaa 9
OPOUCXOAUT pa3MArdyeHue CBA3YIIero a0 Kpacsilen JeHTbl U NepeHoc no3utusa 11
Ha MOBepPxXHOCTb 12, a oTpaboTaHHas Kpacsilas JeHTa HaMmaTbIBaeTcs Ha 606uny 2. [Ipu
3TOoM obecneuuBaeTcs nepeHoc ulobpaxeHueMm 13 Ha moBepXHOCTb 12 mocpeAcTBOM
YCTaHOBKH JIJiFl TeYaTH.

TakuMm o06pa3oM jocTuraeTcl TeXHUYECKUU pe3y/bTaT, 3aK/A0YawILUNCcA B
obecrnie4eHUH BO3MOXKHOCTH MevYaTH NP NOMOIIU 3asBJASEMOr0 YCTPOUCTBA, TEM CaMbIM

pacuiupseTcs apceHas YCTPOUCTB /1Sl NeYaTH.
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dopmyna rpynnel u306peTeHU

1. YcraHoBKa AJ1 nmeyaTd, OTJAUYAOLEAACA TeM, YTO COAEPXKUT YCTPOUCTBO AJ
NOATOTOBKHU JIEHTHI C U300paXKeHHeM, coJieprkalliee y3es oAa4yu Kpacalen JeHThl, y3es
nojayy Kiesilled JieHTbl U y3eJ (OPMHUPOBAHUS M300pakeHUsl MyTeM TeIJ0BOro
BO3JIeMCTBUSA, U YCTPOUCTBO JAJS NepeHOCa U300pakKeHUsl C JIEHTbl Ha MOBEPXHOCTb,
YCTAaHOBJIEHHbIe TakUM 006pa3oM, 4YTOObl [OC/AeJ0BaTeJbHO 00ecrneunuBasoch
COBMellleHHe JIeHT Kpacslled U Kieslleld NoOBepXHOCTAMU, GOpMUpPOBaHHe U300paXkeHNs
Ha COBMeIlleHHbIX JIeHTaX MOCPeJCTBOM TEIJIOBOTO BO3JeNCTBUA, OTJe/leHNe JIEHT JpyT
OT ipyra U nepeHoc u306pakeHud C JIeHThbI Ha I0BEPXHOCTh.

2. YcraHoBKka Nno 1.1, oT/MYamOWaAcad TeM, 4YTO YCTPOWCTBO JJd IepeHoca
M300paXkeHusl C JIEHThI Ha OBEPXHOCTb COJIEPKUT y3eJ1 lepeHoca U300paXKkeHus C JIEHThI
Ha NOBEPXHOCTh.

3. YcraHoBKa MO M.2, OTJMYAKOLAACA TeM, YTO y3es IepeHoca U300paKeHUd C
JIeHTbl Ha [OBEPXHOCTb BBINOJHEH C BO3MOXXHOCTbK BO3JeUCTBUA HA JIEHTY C
M300paKeHHEeM.

4, YcTaHOBKa MO 1.2, OTJIMYAKOIIAACA TeM, YTO y3eJ MepeHoca U300pakeHUs C
JIeHTbl Ha NOBEPXHOCTb COJAEPKHUT 3JEMEHT TeIlJIOBOrO IepeHoca, U/WUAU 3J1eMEHT
CBETOBOrO IepeHo0ca, U/WUN 3JIeMEHT 3JIeKTPOMAarHUTHOrO MepeHoca W/WJIW 3J1eMeHT
IPUXXUMHOIO [epeHoca, KOTOpble CKOMOMHUPOBAaHbI B 3aBUCUMOCTH OT 0COOEHHOCTeH
cocTaBa CJ/10fl, COeAUHSAWILEro Hu300pakeHUe C JIBHTOW U CJ10fl, COeJUHSIOIero
n3006pakeHue C IOBEPXHOCTLIO.

5. YcraHoBKa no 1n.4, oT/iMyamouiasacsa TeM, 4YTO 3JieMeHT NPUKUMHOIO0 IepeHoca
M300paXkeHus C JIEHThl Ha NOBEPXHOCTD Ipe/iCTaBJieH HarpeBaTeJbHOU MJIaCTUHON WX
BaJIOM.

6. YcTaHOBKa MO .2, OTJMAYAKOWAACA TeM, 4YTO YCTPOWCTBO JJd IepeHoca
M300paXkeHusl C JIEHThl Ha MOBEPXHOCTb COJEPXKUT y3es MO3WLMOHUPOBAHUSA JIEHTHI C
M300pakeHUeM OTHOCUTEJNbHO [OBEPXHOCTU U/WAM y3ea MNpWXKaTUs JEeHThl C
M300pakeHUueM K NOBEPXHOCTH.

7. YctaHOoBKa no 1.1, oT/JMYalwoLasacsd TeM, 4YTO COAEPXKUT YCTPOUCTBO JJd
pasziesieHus JeHT.

8. YcranoBka no mn.l, oT/iMyamwomWaacad TeM, 4YTO COAEPXXUT YyCTPOMCTBO [JJIf
HaTs>KEeHUS JIEHT.

9. YcTtaHoBKa N0 1.1, 0OT/IMYAKOIAACa TEM, YTO COJIEPKUT YCTPOUCTBO AJs cbopa



O0TpabOTaHHBIX JIEHT.

10.  YcTpoWcTBO A/l MOATOTOBKH JIEHThI C U300pa)keHHEM YCTAHOBKU AJf
ne4yaTH, OTJIMYAIOIIAsACH TeM, YTO COAEPKUT y3eJ oAa4yu Kpacsilel JeHThl, y3eJ n1oJa4u
KJeslel JeHTbl U y3ea GOpMUPOBAHUSA U300paXKeHUs MyTeM TEeIJIOBOTO BO3/JeNCTBUS,
IpU 3TOM y3Jbl YCTPOUMCTBA pacHoJiOXKeHbl TaKUM 00pa3oM, YTOObI 06ecrneyuBanioch
COBMellleHWe JIEHT Kpacdlled U Kiesdlled [NOBepXHOCTAMU U ($OpMHUpOBaAHUE
M300pakeHHs HA COBMeILleHHBIX JIEHTAX IOCPE/CTBOM TENJI0BOTO BO3AUCTBUS.

11. YcrporictBo no n.10, oTauyaromeecs TeM, YTO y3Jibl NOJA4YU Kiesdllen U
Kpacsiel JeHTbl yCTAaHOBJIEHBI JIPYT OTHOCUTEJNBHO JIpyra ¢ BO3MOXXHOCTBIO BBeJEHUS
JIEHT Kpacsllel U Kiesilleld NOBepXHOCTAMU APYT HANPOTHUB ApyTa.

12. Ycrpolicteo no .10, oTauyarouieecs TeM, 4YTO y3ea (GOPMHUPOBAHUA
M300pakeHUsl BbIINOJHEH C BO3MOXHOCTbIO BO3JelcTBUS 10 ¢QopMe HeraTunsa
M300paXkeH U .

13. Ycrpoiicteo no .10, orauuarouieecas TeM, 4YTO y3ea (GOPMUpPOBAHUA
M300pakeHUs TMyTeM TeIJIOBOTO BO3JAEWCTBUS COJEPKUT KOHTAKTHOE CpeACTBO
TENJIOBOI'0 BO3/1eHMCTBUS.

14. YcrporictBo no n.13, oTauyawileecsi TEM, YTO KOHTAaKTHOE CPeJCTBO
TENJIOBOr0 BO3JeHCTBUSA COLEPKUT NPUKHUMAIOLUU 3/IEMEHT.

15. YcrporictBo no n.14, oTtauyawileecsi TeEM, YTO KOHTAKTHOe CpeJCTBO
TEeNJ0BOr0 BO3/IEUCTBUS NPeCTaB/AsIeT OO0 TepMoTpaHCchePHYIO MeYaTHYIO FOJ0BKY.

16.  Ycrpoiicteo no mn.l5, oTivyawuieecs TeM, YTO TepMOTpaHcpepHas
neyaTHasl roJioBKa BbIMOJIHEHA TaKUM 006pa3oM, 4TOoObl obecrneyrBaiach BO3MOXHOCTb

BO3/IeMCTBUA Ha KJEsLIYIO JIEHTY.
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