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CpaBHUTE/IbHOE UCCeoBaHUe
TENJIONPOBOASLLUX CBOUCTB MaTepPHUasIOB

nnsa nedartHoix njaar Ha aatoMMHHEBOM OCHOBAaHUU

CBSI3U C IIOCTOSIHHOM MUHMATIOpU3aI e

U YBeIMYHBAIOIIENCS 9HEPTOHATPYKEHHO-

CTBIO 9JIEKTPOHHBIX 1 3JIEKTPOMEXaHIYeCKUX
YCTPOCTB B I1OCJIE/IHUE TO/IbI O4€Hb CEPHE3HO
cTout mpobemMa OTBOJA BBIAEISIEMOrO IIPU pa-
60Te yCTPOICTB TeILIa, TaK KaK HeCcOOJII0IeH e
Tpe6yeMOro TEIIOBOTO peXKrMa paboThI TI0OBIX
9JIEKTPOHHBIX KOMIIOHEHTOB BeeT K OBICTPOI
Ierpajaluy X XapaKTepUCTUK U BBIXOIY UX U3
CTPOsI 3HAYUTEIHLHO PaHbIIle 3aJI0/KeHHOTO B HUX
IIOTEHIIMAILHO CPOKA CIIYKOBI.

OyeHb 9aCcTO eTMHCTBEHHBIM ITyTeM yIIpaBle-
HUSI TEIUIOBBIM PeKHMOM PabOThI 9JIEKTPOHHOTO
YCTPOICTBA SABJIAETCS OTBOJ, TEIJIa OT KOMIIOHEHTA
Jyepes MeYaTHYIO IUIATY, Ha KOTOPOIl COOGpaHo
yCTpoiicTBO. J1J1s1 9THX 1iesell B KOHCTPYKIIHIO IUIAThI
MOTYT JOOaBILATBCS TaK HasbIBaeMble thermovia,
6a30BbIiT MaTepHaI BLIONPAETCSI C MAKCHMATIHHO
BO3MOYKHOU TOJIIUHO (DOJIBIY LS YTy IIIeHHS
IIepBOHAYAIBHOTO OTBOJIA TEIUIA IO TJIOCKOCTH
IIeYaTHO IJIaThL. B nmociieqaue royxpl Hanbosee
IIOIIYJIIPHBIM METOJOM JUIS OTBOJA TEILIA 5B~
JI€TCS UCIIONIB30BAHMeE IUIAT C METAJUINIeCKUM
OCHOBaHUEM.

XOTs B MHpe CYIIeCTBYeT OTPOMHBIi CIIEKTP
OTpaciIeil ¥ IPUIOKEHUI], Iie TpebyeTcs Ipu-
MeHEHHe TeXHOJIOTHH M1JIs OTBOJA TeIUIa, IPU
CJIOKMBIIINXCS B HAIIIEH CTPaHe 9KOHOMUYECKUX
PeaJIHsIX TOJIBKO OfIHA OTPACIb TPeOyeT IPUMEHEHIS
STHX TeXHOJIOTHII B MaccoBoM Macttabe. Hu s
KOTO He CEKPEeT, YTO ITOH OTPAC/IbIO SABJIAETCS
CBETOIMOLHOE OCBeleHre. UYTOObI IIOHATD, YTO
IaHHOe HaIlpaBJIeHHe OM3Heca MUHAMIYIHO Pa3BU-
BAeTCs, YTO TaM €CTh CIPOC U IEHLIH, JOCTATOIHO
IIOCETUTD KaKyI0-THOO CIelnaaIu3upOBaHHYIO
BBICTaBKY, HaripuMep Interlight Moscow powered
by Light+Building.

Ha mepBbIii B3N C TPOM3BOACTBOM YCTPOUCTB
CBETOIMOIHOTO OCBEIIEHHsI BCe IOCTATOYHO IIPO-
cro — ceppesnoro HOKP kak 6b1 it He Tpebyercs,
CXeMOTEeXHHKA IOCTATOYHO IIPOCTasl, 3aKy I
CBETONMONBL, 6JIOKY [TUTAHNUS, 3aKa3al KOPIIy-
ca, IUIAThI IIOZIeIleBIe, CyOIONPSINIUK CllesIall
MOHTa’X 1 ITOJTHOCTBIO COOPKY — BCe, H3TIeTIHe
roroBo. OcHOBHast paboTa — IO OITUMU3AINN
3aTpaT U IPONBIKEHUIO, TAK KaK KOHKYPEHIIUS
Ha 3TOM PBIHKE JJOCTaTOYHO BbICOKa. Ho He Bce
TaK IIPOCTO. ..

Kommanus «Pe3oHUT» paboTaeT B 9TOM cer-
MeHTe PBIHKA JOCTATOYHO NaBHO, MBI OBLIH Off-
HMMH U3 IEPBBIX, KTO OCBOMJI BBIITYCK IIeYaTHBIX

WWW.LED-E.RU

IUIAT Ha AJIIOMIHIEBOM OCHOBaHMU B Poccun.
EcTecTBeHHO, HAKOIUICH 3HAYUTENIbHBII Oarax
OIIbITA U 3HAHUI B 9TOMI cpepe. MbI He pa3 cTal-
KHBAJIACh C CATYAI[USMH, KOTZIa B Pe3ysbTare
HpeHeGPEKUTEIHHOIO OTHOIIEHHS K TEXHIIECKOI
CTOPOHE BOIIPOCA BO3HHUKAIN PHCKH, CTABSIINeE
TIOJ yTPO3Y CYILeCTBOBaHHe 613Heca KaK TAKOBOTO.
Tunuynas cutyaiys: BBIUTPaH TEHIEP Ha IIOCTaBKy
CBETHJIbHUKOB, 3aKyILIEHbI KOMILIEKTYIOIINE,
YCTPOJICTBA COOPAHBI, YCTAHOBJIEHEI, BCE TOBOJIBHEL,
profit. Ho wepe3 HeKoTOpOE BpeMst CBETHILHUKH
HAYUHAIOT MEHATD CIIEKTP, TYCKHETD U, B KOHIIE
KOHI[OB, TaCHYTb. A JIeJIO B TOM, 9TO yCTPOICTBA
6b1TH COOPAHBI Ha ITEIATHBIX [UIATAX, O TEIUIOIPO-
BOJIAIINX CBOFICTBAX MaTePUaJId, U3 KOTOPOTO OHI
OBLIN ClIeTaHbl, HUKTO CePbe3HO He 3a1yMbIBAJICS.
AIOMIHHI — OTJIMYHO, JIeIIIeBO — 3aMedaTeNhb-
uo! KnuenT, samaaTUBIINI JeHbIH, €CTECTBEHHO,
HeJIOBOJICH U TpebyeT Bce UCIPABUTh. 3aTPaThl
Ha 3aMeHY MOTYT MHOTOKPaTHO IIPeBBIIIATh
CTOMMOCTDb KOHTPAKTA.

bypHoe pasBuTHE JAHHOTO CErMEHTA COOTBET~
CTBEHHO 00YCJIOBUJIO Pa3BUTHE PBIHKA I MaTepPHAJIOB
IJIsl IPOU3BOJICTBA ITEYATHBIX IIJTAT Ha AJTIOMU-
HHEBOM OCHOBaHHH. Eciu elrje sieT AT Hazap,
KUTalCKUX IIPOU3BOJHUTENIEN 9THX MaTePHUaIOB
MO’KHO OBLIO IIePeCcIUTaTh IO MaJbIaM OJHOM
PYyKH, ceifyac UX MOSBUIOCH BEJIMKOE MHOMKECTBO.
BoJIBIIMHCTBO KOMITAaHHU — IIPOU3BOIUTEIICH
TpagunuoHHbIX MatepuanoB (FR4, FR1 u T. 1.)
IpeIaraoT aTIOMIHIEBbIe MaTepHaIbl, TAkxkKe
Ha PBIHKE II0SBHJIOCh MHOTO HOBBIX uMeH. U cyns
II0 TeXHMYIeCKUM XapaKTepUCTUKAM, IIPeJCTaB-
JIEHHBIM B PeKJaMHBIX OyKJIeTaX 1 Ha CaiTax,
TEeILIONIPOBOJAIIINE CBOMCTBA IIOJIaBJIAIOIErO
6OJIBIIIHCTBA U3 HUX HAXONATCS Ha JOCTATOYHO
BbICOKOM ypoBHe. Hazo 2 Br/MK? — noxasnyiicra!
W =e noporo.

ITpu nOmBITKe KOIHY T IOITy(Ke HOHIMAeIIIb,
YTO 3HAYeHHUs IapaMeTPOB TEIUIOIPOBOTHOCTH
3a/IaI0TCST MAPKETOIOTaMu, 3aaYa )Ke TeXHIIeCKHX
CIIeIIMAINCTOB — 0OOCHOBATh 3aIaHHbIe 3HAUe-
HISL, I0T0OPaB METOJI MCIIBITAHNI 1 TapaMeTphI
TeCTHPOBAHHUS.

«Pe30HUT» N3BECTEH Ha PBIHKE He KaK KOMITAHMU,
HMeIOIasI CaMoe JIelleBOe IIPe/IOKeHUe B Pa3HbIX
CerMeHTaX, a IIPEK/e BCero KaK Ha/leKHbIH 110~
CTaBIIHUK C BBICOKIM YPOBHEM Ka4ecTBa 1 CEPBHCA.
[Toaromy, maxe npejIaras poAyKIUIO B HU3KOM
IIEHOBOM CETMeHTe, MBI JIOJDKHBI OBITh YBEpEHBI,
ITO MOCTABJIsIeMast IPOAYKIIHS COOTBETCTBYET

3asBJISIEMBIM CBOMCTBaM. A [IJIs1 3TOTO MBI CAMK
IOJDKHBI 4eTKO 3HATh, YTO MBI IIpe/jiaraem
U U3 9EeTO0 ITO JeJIaeM.

Hamu 65110 IPUHATO pelieHne CMOIeInPOBaTh
YCTTOBUS PaGOTHI TUIIHTIHBIX YCTPOUCTB U IIPOH3-
BeCTU CPaBHUTEJIbHOE TeCTUPOBAHKE MaTepHUaJIOB,
TIpUMEHSEMBIX B [I€YaTHBIX IIJTaTaX Ha aTIOMUAHHE-
BOM OCHOBAHUU, IIpefijlaraeMbIX Halllel KOMIIa-
HUell. B kayecTBe THUIIMYHOTO yCTPOMCTBA ObLIa
BbIOpaHa MOJIEIb CBETOMOHOTO CBETIIIbHUKA.
TexHndeckast 4acThb 9KCrepruMeHTa obecrieqnBasach
cnenuanuctamu OOO «JlonynmpoBosHUKOBas
CBETOTEXHUKa-M».

ITockonbKy OCHOBHOM I1€JIbIO UCIIOJIb30Ba-
HUA MeTa/uindeckKnx nedarubix miat (MCPCB)
B POA sBisieTcs yirydilleHne Terionepeaadn
OT 2JIEKTPOHHBIX TEIUIOHATPY>KEHHBIX KOM-
ITIOHEHTOB K CHCTeMe 00eCIeueHus TEIIOBOro
pexxuma (COTP), B KauecTBe OCHOBHOIO KpHTe-
pus 1es1ecoo6pasHO pacCMaTPUBATh TEILIOBOE
COITPOTHBIIEHNUE B CHCTEME «IIOTYIPOBOIHIKOBAS
CTPYKTYypa—00OpaTHasi CTOPOHA [IeYaTHOM [IAThI».
ITpu 9TOM I1eIb TEIUIOBBIX IPOBOAUMOCTEII Oy1eT
BBITJISAZIETH, KAaK TIOKAa3aHOo Ha puc. 1.

T p-n-nepexon

RO,

O6nacTb narkm
Ts TENNOOTBOASLLErO
OCHOBaHus

RO,

Tocb ¢ OBpaTHasi CTOpoHa

MCPCB

Rgh-a

OkpyxatoLias
cpeana (unn COTP)

Ta

Puc. 1. Llenb Tennosbix npoBoagMMOCTeH
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Bennauna tertosoro conporusnenus RO,
B OCHOBHOM OITIPefIeIsieTCs TeII0IPOBOTHO-
CTBIO IUDTIEKTPUIECKOTO CJIOSI MEKIY MEIHOMU
(onbroit mevaTHLIX HPOBOXHUKOB U MeTaJ-
IUYecKUM ocHOBaHMeM. [1pu nneHTHIHOCTH
TAKUX BEJIWYNH, KaK TOJIIINHA MeITHON (HOIbIH,
TOJIIIMHA U CBOUCTBA META/UINYECKOTO OCHO-
BAHUS, TOJIIIHWHA CJIOS IIPUTIOST MY TEIIO-
IIpOBOAAIINM OCHOBaHHEeM DK 1 mromanxoi,
TOJIIUHA TUDJIEKTPUKA, TEIJIOIPOBOAHOCTD
IM3JIEKTPUKA OY/IeT OIpenesiOIIell TeII0BOT0
conporuseHus RO, ;.
B kagecTBe [U3IEKTPUKA MOTYT OBITH UC-
II0JTb30BAHBIL:
o npenperu FR4 (CTeKIIOTKaHb C TIOKCHIHBIM
CBSISYIOLIINM);
® IIperperu Ha OCHOBE CTEKJIOTKAHU U 3IIOKCUJL-
HOU CMOJTBI C TETIOIPOBO/ISIIIAM HAIIOTHUTE-
JIeM;
® TEIUIONPOBOJIAIINE KOMIIO3UTHBIE MaTepua-
JIBI,
TIOJTMAMHATI,.

Heob6xoauMbie ycnosus
ansa obecneueHus KOPPEKTHOCTHU
H3MepeHUii Oy,

ITOoCKOIBKY pasHasi TEIJIONPOBOLHOCTH
IM9JIEKTPUKA 00eCeInBaeT pasHble BpeMeH-
HbIe TPaJIMeHTHI TeMIIepaTyphl B Touke Ty,
Jist o6ecriedeHusI KOPPEKTHOCTH CPaBHEHUS
pasnuunbix MaTepuanoB MCPCB Heo6xoqmmo
obecreInTh paBeHCTBO TeMIEPATyp B ITOMH
TOYKE Y UCHBITYeMbIX 00pasnos (TepmMocTa-
THpOBaHUE 0OPATHO CTOPOHBI IIATHI). DTO

TaKKe IO3BOJIUT UCKIIOYUTD BIUSIHIE HA TOU-
HOCTb U3MepeHUs KoueOaHU TeMIIepaTyphbl
OKpY’Kalolel cpelbl B IPOIlecce U3MEPEHU.

Iyt 9TOM 1eIu UCIOIb30BaH IOJIYIPOBOL -

HUKOBBII OXJIaJIUTENIb C OOPAaTHOM CBA3BIO

10 TeMIlepaType B Touke T).

IIpu aTOM 1OCTaTOYHO U3MEPATH TeMIlepa-
Typy Koprryca cBetonuonia T, B KOHTPOJTbHOM
TOYKe, peKOMEH/IyeMOH ITPOU3BOUTETIEM,
BEJIMIMHA KOTOPOI U OyfieT ABIATHCS ab-
COJIIOTHBIM KpUTepUeM KadecTBa obpasiia.
Touxy T, menecoo6pasuo BeI6UpaTh Ha 06-
PaTHOU CTOPOHE IIeYaTHOH IITaThl B IPOEKI[UU
reOMeTPUYECKOTO LEHTPa TeIIOOTBOASIIIEro
OCHOBAaHUsA CBETONMOMA.

[Topsmox npoBenieHNs 3KCIIEPUMEHTa:
® M3TOTOBJICHHE UIEHTUYHBIX [1€9aTHBIX IUIAT

Ha UCCIIeflyeMBIX MaTepHaIax;

. 0T60p MOIIHBIX CBETOIAOIOB 110 UIEHTUYHOCTH
BAX;

® MOHTaXX OTOOPaHHBIX CBETOUO/OB C 0becIe-
YeHHeM UIEHTHIHOCTU TeXHOJIOTUH HaHeCeHH s
HasJIbHOU I1aCThI U MMANKU;

® TepMOCTaTHPOBaHUE 00PA3IIOB;

o namepenue temmneparyp T, u T,4;

e 06paboTKa pe3ysIbTaTOB C paCIeTaMH TEIlIO-
BOTO CONPOTUBIIEHUS 06PasIOB.
OKCIIeprMeHT IIPOBOIMIICS B IIBA dTaIa:

1. CpaBHHTEIBHOE TECTUPOBAHNE MAaTEPUAJIOB
C OJIMTHAKOBBIMY TapaMeTpamMu (aTIOMUHUI
5052 TosuHoit 1,5 MM, MeHast Gosibra 35 MKM,
TOJIIMHA AUIeKTPIKa 100 MKM).

2. CpaBHHUTeJIbHOE TECTUPOBAHUE MaTePUAIOB
OIHOI MapKH, HO C Pa3HbIMHU TOJILIIUHAMH
IIOMAHHAEBOTO OCHOBaHHUS.

B kagecTBe MCCIeNyeMbIX ObLIN BHIOPaHbI
Marepuaisl, 3akynaemble OOO «Pe3oHnT» Kak
IUIs1 COOCTBEHHOTO IIPOM3BOJICTBA, TaK U JJIsI
MIPOJIAYKK Ha PBIHKE:

e npoussopcro Totking: T-110; T-111; T-112;
o mpoussoxcTBo Huazheng New Material: HA50

Type 2; HA50 Type 3;

o mpowussoacTso ITEQ: IT-158; IT-859; IT-889.

Taxoke [y UCCIIeTOBAHUS ObLIN B3STHI ABa
obpasiia u3 MaTepuaia npousBoncTsa Dupont
cepuit LX 1 LA. Ot MaTepHaIbl 10 KOHCTPYKIUN
CTOSIT HECKOJIBKO OCOOHIKOM, TaK KaK B KA9eCTBE
IU3JIEKTPHUKA B HUX UCIIOIB3YeTCs TOJHUMUIHAS
IJIEHKA CPAaBHUTEIBHO MAJION TOJIIIUHBI — I10-
psnka 0,02 MM potus 0,1 MM B cTaHZAapPTHBIX
Marepuanax. X0Ts TeIIONPOBONHOCTD IIOTHUMU/A
KaK TaKOBOTO JJOCTATOYHO HU3KA, HO ero MaJiast
TOJIIIUHA TEOPETHYECKHU JIOJDKHA 00eCIIeunTh
TOCTaTOYHO HU3KOE TEIIOBOE COIIPOTHBIICHIE
CUCTEMBI B I1eJIOM.

JI71s BTOpOTro 9Tarna MCIoIb30BaJICsS MaTepUa
HAS50 Type 1 ¢ Tonmunoit ¢posbru 35 MxMm,
TOJIIUHON 1udaeKTpuKa 100 MKM 1 TOIIIMHAMU
ajoMuHueBoro ocaiosanus 0,8; 1; 1,5 u 2 mMm.
Mapka amoMIHHEEBOTO cIuiaBa 5052. B kauecTse
TECTOBOI'O CBETOAMOMA ObUIN UCIIOJIE30BAHBI
nuoznet CREE XML 1 CREE XML2 (st BTOpo-
ro 9Tana). Bpuin U3roTOBIIEHBI 110 IBa 00pasia
Ka)KIOTO BH/IA JIJIs1 OOJIBIIIEN TOCTOBEPHOCTH
9KCIIepUMEHTAIBHBIX TaHHBIX.

Ob6opynoBanue:

o ndposoit repmomerp Fluke 53 I1;

® UCTOYHHUK ITUTAHUS HOCTOSHHOTO TOKA
GPS-3030DD;

e creHp TepMocTabunusanuu (puc. 2, 3).

16 My C——1
1

DD2 oA
— une [P uPA —
—— P8 14NA —
— 4ne o1pP R
—— 14PC 0IN |—— :
+Vce —] I4ND AVSS |:| o
— P AVDD
I — N 02p
I_l I DD1 — P 02N
—— Execute 1P 4 TEP
os [FRM |vee —— Poro N f— _l t
S0 HOLD —| pourcik 12P
W CsKk —— AcTIVATE 2N |— — e ] B
J__ GND sl —— ERRb SHIELD 1
— eop AVDD2
DIN VREFMC
DVSS VREFPC
—1 ovop VMRC 1 J_
OUTCLK BVDD — -
ACLK BVSS T T
—1 Mope CFGFLGb 1
I svss cs2b |—
DCLK cstb |—

Puc. 2. Cxema cteHaa tepmoctabunusaumm c MU I-perynsropom
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PesybTaThl H3MepEHNUIT IIPUBEIEHBI B TAOIMIIAX

1, 2. Tlpunsiteie 0603HATEHMST:

o T, °C — TeMIepaTypa OKpy KaIOIl[eil CPeMIbl;

e T, °C — Temmneparypa 06paTHOM CTOPOHDI
TIeYaTHOM IIJTATHI ITOT, CBETOIHOOM;

. TP, °C — TeMmepaTypa CBeTOINO/A B KOHTPOJIb-
HOW TOYKE;

. TMV, °C — cpefHsis 10 IBYM 00pasiiaM TeM-
IepaTypa CBeTOAHO/A B KOHTPOJIBHO TOUKE;

¢ 0,,, °C/Br — TemnnoBoe conmpoTusieHne «06-
paTHasl CTOpOHA IeYaTHOH IUIaThI—KOPITyC
CBETOZINOMIAY;

e ©,,, °C/BT — pacueTHOE TEIIOBOE COTPO-
THUBJICHHE IIe9aTHON IUIaTHI C yCTAaHOBJICHHBIM
CBETOMIUOMIOM;

e P, Br — TemioBas MOLTHOCTH (JaHHBIE TIPO-
ussopuress CREE mng XML u XML2);

e P = Uyl, Br — anekTpudeckas MOLIHOCTS.

JnemeHT Menbrbe Tepmonapa Wccnepyemblii obpasel

| atan
Puc. 3. BHewHui Bua cTeHga TepMmoctabunusaumm ITonyuyenHnble faHHBIE IIPeACTaBIEHBI
Ha puc. 4.

TennoBoe COMnpOTUBIIEHE NEYaTHOM Nnar Il atan

(AntomuHuin 5052 1,5 mm, 100 Mkm ananekTuk, 35 MkM cponbra) Tak xak Ha maHHOM 3TaIe TIIPUMEHSIINCH
CBETOZIMOJBI IPYTOI CepyH, paboTaloIue B 10~
BBIIIIEHHOM CPaBHUTEJIBHO C IEPBBIM JTAIIOM
TEIJIOBOM PEKIMe, IJIS OIIeHKH a/leKBaTHOCTU
9KCIIEPUMEHTA MbI PEIIIIN BKJIIOYUTH B UCCIIE0-
BaHMe TAKKe OIMH U3 HCCIIeOBAHHBIX Ha IIEPBOM
aramne MatepuanoB — ITEQ IT-158.

Pe3ynbTaThl 9KCIIepUMEHTA IIPE/ICTABIICHBI
Ha pUC. 5, 32 HCKITIOUEHUEM Pe3yIbTaTOB 110 06-
pasuam Ha matepuase ITEQ IT-158.

Opcb, °C/BT

BoiBoabi

Ha ocHOBaHNU MOJTy4YeHHBIX 9KCIIEPUMEH-
HA50 ITEQIT-T-110 T-111 ITEQIT- HA50 ITEQIT- T-112 Dupont Dupont TAJIBHBIX JAHHBIX MOKHO CI€JIaTh IBA OCHOBHBIX

Type2 158 859 Type3d 889 LA* LX* BBIBOJIA.
Martepuan JlaHHBIE IPOU3BOIUTEIA 10 TEIUIOIPOBOLHO-
Puc. 4. lnarpamma pesynbratos | atana (*ronwmna guanektpuka 8 Matepuanax Dupont 25 u 17 mxm) CTH JUIJIEKTPUKA CJIeJyeT pacCMaTPUBATh C 10~
CTATOYHOM JOJIeH CKelcuca. Tak, Uit MaTepuaia

Ta6nuuya 1. latan(7,=23°C,U,=3,08B,/=15A,P,=4,62B1,0,=2,5°C/Br)

Ne o6pasua Toerr 'C T,°C P, Bt L Q,°C/Br 0, C/Br Mapka matepuana
11 44,2
B 44,2 7 4 LA 1.
1.2 443 125 03 53 Dupont LA 1.5 35 /0
2_1 54,0
= , 11,21 71 ITEQ IT-158 1.
22 sss 53,9 8 QIT-158 1.5 35,0
3.1 48,3
B 48,2 14 24 T-1111.
3.2 481 8 8 6 535/0
4.1 47,2
3 41 HAB50 Type 3 1.
42 415 135 8,38 5,88 50 Type 3 1.5 35/0
51 44,0
5.2 442 44,1 6,97 4,47 Dupont LX 1.5 350
= 28 ’ 23
6_1 48,1
= 41, ,64 14 ITEQ IT-859 1.
6 2 a8 95 8,6 6 QIT-859 1.5 35,/0
1_1 455
B 45, 7,71 21 ITEQ IT-889 1.
7.2 46,1 & 5 QIT-889 1.535,/0
8_1 45,3
B 4, 14 4, T-1121.
8.2 153 53 9 99 535/0
- ! 54,2 11,34 8,84 HA50 Type 2 1.5 35,/0
9.2 54,3 ’ 9 ) ype 2 1.
o 94 49,25 9,20 6,70 T-1101.535/0
10_2 49,1 ’ , ) .
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IT-889 3asBIeHHAs TEIJIONPOBONHOCTh Takast Ta6nuuya 2. llatan(7,=20°C, U,=3,18B, /,=2A, P,=6,36 BT, 0,=2,5°C/Br)

R bt NN S Ve ORI RV N o6pasua  T,,,'C T,'C P,Br T,.,°C ©,C/Br 0,,'C/Br  Mapkamarepuana
Type 3. IIpu cpaBHUTEIBHOM K€ TeCTHPOBAHUU 11 654 -
BBISICHSIETCS, YTO ILIAThl U3 9TOIO MaTepuasa 1_2 65'7 65,55 9,61 7,11 HA50 Type 10,8 35/0
MTO3BOJIAIOT 00eCIeInTh O0JIee HU3KOE TEIIOBOE = ’

COIPOTHUBJICHHE BCEI CHCTEMBI «p-H-TIePeX0lI— 21 69,7
OKpY’Karolllasi cpefiar. 2.2 70,3

70 11,01 8,51 HA50 Type 11,035/0

[ 3_1 81,3
Ha TenioBble mapamMeTpsl paboThI yCTPOTCTB ) 35,0 32 81,45 14,61 12,11 HA50 Type 12,0 35,/0
ITOMHUMO 3Ha49€HMs TeTUIOIPOBOHOCTH JUAJIEKTPUKA 3.2 81,6

Marepuaa eqaTHOM! IJIaThl OTPOMHOE BIHSHUE 41 78,4
OKa3bIBAIOT U IPYTUe IapaMeTpbl, TAKHe KaK TOJI[MHA 4_2 78.0 78,2 13,58 11,08 HAS50 Type 11,535/0

IU3JIEKTPUKA (4TO MBI MOKEM YBHJIETh Ha IpIMepe 51 7120
MaTepuanoB Dupont), TOJIIIHA ATIOMUHUEBOTO = ’ 71,65 11,53 9,03 ITEQIT-158 1,535/0
OCHOBAHHI (BTOPOII 9TaIl IKCIEPUMEHTA), @ TAKIKe 5.2 73

npyrue GakTopbl, He paCCMOTPEHHBIE B CTaThe.
Benb B 1TaHHOM 9KCIIepUMEHTE ObLIT CMOJEIHPO- 3aBMCUMOCTL OPCH OT TONLIMHEI OCHOBaHNS!
BaH MJieaJIbHbII PaIMaTOP, B PEAIbHOCTHU JKe BCE (AntomuHuin 5052), matepuan HAS0 Type 1
TOopasfo CIOKHEe. 14,00
[TpakTrdecku Bce MaTepuaIbl, IpefiTaraeMble
HaMHM B CepPHUITHBIX IUTaTaX Ha aAJIIOMUHUEBOM
OCHOBAHHU, TOCTYIIHBI ¥ HA CPOTHOM IIPOU3BOJI-
ctBe OO0 «Pe30HUT», TAKUM 00Pa30M, MOKHO
6YKBaJIbHO 3a IeHb-[[BA H3TOTOBUTD IPOTOTUIIBI
Ha pasHbIX MaTepHasax, coOpaTh yCTPONUCTBO
1 IIPOBECTH MCTIBITAHUS IMEHHO B TeX YCJIOBUIX,
B KOTOPBIX yCTpOicTBO OymeT pabortars. [Toce
9TOr0 MOXKHO Oy/ieT BBIOMPATh U3 YIOBIETBO- 4,00
PSIOIINX IT0 XapaKTePUCTHKAM MaTePUaIoB, HC-
XOJIsI M3 9KOHOMIIECKUX COOOpaXkeHnIL. 3aTparhl 2,00
Ha IpoBeeHNe DTOU HECTOKHOM ollepanuu
HUYTOKHBI II0 CPaBHEHHIO C 9KOHOMUIECKOH BBI- 0,00
TOJIOIA, IOy IaeMOlt 3a CIeT FPAMOTHOTO BEIOOpa 2,0 mm 1,5 Mm 1,0 mm 0.8 mm
MaTepuana Jijisi lIe9aTHOM IIaThl ¢ HeOOXOMUMBIM TonumHa ocHoBaHwst
U JOCTaTOYHBIM KOMIIJIEKCOM CBOVCTB /IS JAHHOTO Puc. 5. lnarpamma pesynbratos |l atana
KOHKPETHOTO yCTPOMCTBA. °

12,00

10,00

8,00

6,00

Opcb, °C/BT
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