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A. A. faneukutl, []. b. Labawee — cTyaeHTbI kacheapbl MOAENMPOBAHMS BbIMUCIIMTENBHBIX U 3NIEKTPOHHBIX
cucTeM
E. A. BakuH — Hay4HbIN pyKOBOAWUTENb

PA3PABOTKA JTABOPATOPHOIO MAKETA MO U3YYEHUIO ANEKTPOHHOIO AATYMKA OABJIEHUA

[laBneHne SBNSETCA OQHOM U3 KIIOYEBbIX TENMOTEXHNYECKUX BEMUYNH, BaXHbLIM NapaMeTpoOM TEXHONOrK-
Yeckux mpoueccos. [laTunku AaBneHUs NpefoCcTaBnstoT Haubonee BaXxHy WH(OPMALMIO O TEXHOMOTMYECKOM
npouecce n obecneynsatoT 6e30nacHOCTL ero npotekaHus. CerogHs 0bnactb NPUMEHEHNSI JATYMKOB AaBrEHNs
OXBaTbIBAET MHOMME OTPacnu NPOMBILLMEHHOCTW, TakuMe Kak: MULLEeBY, (hapMaLeBTUYECKYH, XUMUYECKYHO,
HedpTenepepabaTbiBatOLLY0 SHEPTETUYECKYI0, MALLMHOCTPOEHUE, BOSOOYUCTKY U T. 4. [N usmepeHus pasnuu-
HbIX NapamMeTpOB AABIIEHNS UCMOMb3YIOTCA CreLnanu3npoBaHHble aatunkn. Cnncok nsmepsiemMblx aTumu npubo-
paMy NapameTpoB He OrpaHNYMBAETCS TOMbKO AABMEHUEM U Nepenafom JaBreHus. YpoBeHb XUOKOCTe, pac-
XOZ, XWUOKOCTEN M ra3oB Takke MOryT ObiTb KOCBEHHO M3MepeHbl umm [1]. Mo npuHUMNY gyHKLMOHMPOBaHMS AaT-
YWKM LaBMeHWs NOAPA3AEnsioTCs Ha MeXaHWYEeCckue W dNeKTpoHHble. Hambonee pacnpoCTpaHEHHBIMM MEXaHu-
YeCKUMW JaTumkami LaBneHUsM SBASIOTCS MAHOMETPbI, HO B CBA3W C UX HeLOCTaTKaMi Ha CMEHY UM NpUXoaaT
9NeKTPOHHbIE AaTuukn AasneHus. O4eBMaHO, YTO ANs CTYAEHTOB, 06yyaroLWwmxes, no cneynansHOCTU NpeacTas-
NAETCS BaXHbLIM U3yYEeHME BMEKTPOHHbIX AATYUKOB LABMNEHMS, UX XapaKTEPUCTUK N PU3NYECKIX NPOLIECCOB, CBS-
3aHHbIX C UX paboTon. [1ns 3Tomn Lenm cnyxuT paspabaTtbiBaeMblin MaKkeT, NpeAHa3Ha4YeHHbIN Ans Kypca «[atuu-
K.

[laTunkn gaBneHns KnaccuguuMpyoTcs No TUMy M3MEPSIEMOro AaBneHns (abCoMTHOM, OTHOCUTENBHOTO,
anddepeHLmanbHoro) 1 no Tuny paboyei cpeabl (razoobpasHas, xuakas, napoobpasHasi, arpeccusHas).

CyLecTByeT HECKONBKO KpUTEpUEB BbIOOpa AaTunka JaBneHus: TUN JaTynka, onpeaensowmincs no tuny
AaBneHus, AEeNCTBYIOLLEMY Ha YYBCTBUTENbHBIN ANeMeHT (abCconTHOE, OTHOCUTESNBHOE, A depeHLmansHoe),
MOrpeLLHOCTb B AnanasoHe pabounx temnepatyp (0T 5% ao 10%), TMn cpeabl, AaBneHUe KOTOPON U3MepsieTcs
[aTymMKoOM (CyXoW ras), BenuunHa nurarowero Hanpsbkenus (5 B, 12 B), a Tak xe npocToTa ycTponctea (MUHU-
ManbHOE KONMYeCTBO JOMOMHUTENBHBIX KOMNOHEHTOB AMNS BKITHOYEHUS)

PYKOBOACTBYACH BbILLE WU3MNOXEHHBIMU KPUTEPUSMU, B JaHHOM nabopaTopHOM MakeTe 6bin BbibpaH gart-
unk abeontoTHoro gasneHns cyxoro raza MPX4250AP dmpmbl Motorola. daHHbii gatuvk obriagaet crepytowm-
MW 0COBEHHOCTAMM:

— amanasoH usmepennin ot 0 o 250 kMa;
— Marnble rabaputbl 1 Bec (3x2.8cm);
— HanpsbkeHue nutanus 5B;

—  BO3MOXHOCTb COMPSKEHMUS C MUKPOMPOLECCOPHBLIMM MOLYMSIMM.

Kak 1y 6onbluMHCTBA CYLLECTBYIOLLMX AMNEKTPOHHBIX AaTYMKOB AaBneHWs HabnogaeTcs npsmas 3aBucu-
MOCTb NOKa3aHUil AaTumka OT HaNpsHKEHNst UTaHUs. Huxe Ha pucyHke 1 NpeacTaBneH BHELWHWA BUA BbIGpaHHo-
ro fartuuka.

Puc. 1. BHewHun Bug gatunka MPX4250AP

[atynk umeeT 6 BbIBOAOB, 3 M3 KOTOPLIX BbIBOAbI 4,5 M 6 HE UCMONb3YTCA B AaHHOM nabopaTopHOM
CTeHZe. 3-Ui ucnonb3yeTca Ans nofayun nuTaHus, 2-oM — 3eMnsHon, ¢ 1-0ro CHUMaeTcs BbIXOZHOW curHan. Ha
PUCYHKe 2 NpeAcTaBneHa NpeanoXeHHas NpuHUMNuanbHas CXxema BKMYEHUS AaHHOIO Aatyuka.
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Puc. 2. MpuHumnnansHas cxema

B paHHoi cxeme auog VD1 npegHasHayeH Ans 3awuTbl cxembl OT nepenontocoskn. KoHaeHcaTtop C1
OCYLLECTBASIET PUNbTPALWMO No NUTaHuo, a C2 — crnaxusaHne BbIXOLHOTO CUrHana.

BbinonHeHne nabopaTtopHoit paboTbl COCTOMT U3 ABYX 3TanoB. Ha nepBoM aTane NpOM3BOAMTCS CHATHE
CTaTU4ECKON XapaKTepUCTUKKU C LESb U3YYEHUS 3aBUCUMOCTW BbIXOQHOTO CUrHana OT TeKyLero AaBreHus.
['pachnk JaHHOM 3aBMCUMOCTY COrMacHO NacnopTy faTymka NpeLcTaBneH Ha pucyHke 3 [2].
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FRESSURE (ref: to s2aled vacuum)in kPa
Puc. 3. CTatnuyeckas xapaktepucTuka gaTumka

BTopbiM aTanom GyAeT SBNSTHCA aHanN3 3aBUCMMOCTW TOYHOCTW paboThl fAaTyiKka OT CTabUNbHOCTM NiUTa-
toLiero HanpsikeHus. KoHCTpykumst nabopaTopHOro MakeTa npueeaeHa Ha pucyHke 4.



Puc. 4. KoHcTpykups nabopaTopHoro makeTta

3pecb: 1 - kopnyc nabopaTopHON YCTAHOBKY; 2 — MyNbTUMETP; 3 — pabounii 06bEM; 4 — JaTUNK AABMEHMS;
5 — UCTOYHUK NUTaHUS; 6 — TpybKa coeauHsoLLas KoMnpeccop 1 paboumin 06bEM; 7 — KHOMKa BKITHOYEHUS NUTa-
Hus; 8 — MmaHoMeTp; 9 — komnpeccop; 10 — knanaH 4ns CTpaBnuBaHKUs Aasnenus; 11 — perynatop nutanus; 12 —
Tpybka coeauHsIoLLas AaTumK n pabounin 06BEM.

lMpeanaraeMblid BapuaHT CTeHOA UMEET Crieayolmne JOCTOMHCTBA: HarMsAHOCTb U3NYECKUX NPOLIECCOB,
NPOCTOTa MCMOMb30BaHUs, HEBbICOKAs cebecToMmocTb. Bo3MOXHbI cneaytolume AanbHenLne YCOBEPLLEHCTBO-
BaHWs, Takne Kak: U3MEHeHWe TeMnepaTypbl rasa v conpsikeHue nabopartopHoro cteHaa c K.

Bubnuorpachmyecknin cnucok
1. http://www.pressure.ru/sensors.shtml
2. Datasheet MPX4250AP FREESCALE SEMICONDUCTOR
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