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Annotatsiya: Bilimlarni o ‘zlashtirish muammosi kasbiy ta’lim o ‘gituvchilarini
azaldan bezovta gilib kelgan. Hayotda insonning deyarli har ganday harakati, nafagat
0 ‘rganish, balki ma’lum bir bilimlarni, u yoki bu ma’lumotlarni o ‘zlashtirish va qayta
ishlash zarurati bilan bog ‘lig. O ‘rganishni o ‘rgatish, ya’'ni ma ’lumotni assimilyatsiya
gilish va to ‘g ‘ri ishlashga o ‘rgatish - bu o ‘quv faoliyatiga asoslangan yondashuvning
asosiy tezisi. Ushbu maqolada pyezoelektrik datchik parametrlarini hisoblashni,
o ‘Ichash natijalarini matematik tahlil etish uslubiyotini, pyezoelektrik datchik kirish
kattaligi kuch, chiqish kattaligi tok migdori bo’lgan generator tipidagi datchiklar
hagida ma’lumot topish o ‘rganilgan.

Kalit so‘zlar: Pyezoelektrik datchik, parametr, kirish kattaligi, chigish kattaligi,
generator, pyezoeffekt hodisasiga, elektr zaryad, kvars, turmalin, segnet tuzi, bariy
titanat, membrana.
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Annomauusn: [Ipobrema yceoenus 3nanuii 0a8Ho becnoxoum npenooasameell
npogheccuonanbHo2o obpazosanus. B owcuznu noumu kasxcooe oelicmeue 4enogexd
C8A3AHO He MOIbKO C OOVYeHUeM, HO U C HeoOXOOUMOCMbIO YCeausamsv U
obpabamvigams onpeoenénHvle 3HaAHU U UHGOpMayuro. Yuume yuumscsa, mo ecmo
VUUMb yceausams UHGOpMayuio U NPasUIbHO €€ UCNOIb308aMb, - MO OCHOBHOU
me3uc nooxooa, OCHOBAHHO20 HA Y4YeOHOU OesamenvHocmu. B Oaumnoil cmamve
paccmampusaiomcs Memoosvl pacuema napamempos nbe3031eKmpuieckux 0am4uKos,
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MEMOOUKU MAMEMAMUYECKo20 aHAIU3a pe3yibmamos USMEPeHUul, a MmMaKice
uHgopmayusi 0 0amMuuUKax 2eHepamopHO20 Mund, y KOMOPbIX 8XOOHOU GeNUYUHOU
A618emCsl CUNA, A 8bIXOOHOU GEIUYUHOU ABIAEMCS MOK.

Knioueevie cnosa: Ilvezosnexmpuueckuii 0amuux, napamemp, 6X0OHAs.
BEIUYUHA, BbIXOOHAS GEIUYUHA, 2eHepamop, nve3odghghexm, snexmpuyeckuil 3apso,
K8apy, mypMaiuH, Ce2Hemosa colb, mumanam oapus, Memopaua.

DETERMINATION OF THE MAIN PARAMETERS OF PIEZOELECTRIC
SENSORS

Sarvar Jovliev Mustafo ugli
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Annotation: The problem of mastering knowledge has long troubled vocational
education teachers. In life, almost every human action is related not only to learning
but also to the necessity of assimilating and processing certain knowledge and
information. Teaching how to learn, that is, teaching how to assimilate information
and use it correctly, is the main thesis of the approach based on educational activities.
This article discusses methods for calculating the parameters of piezoelectric sensors,
methodologies for the mathematical analysis of measurement results, and information
about generator-type sensors where the input quantity is force and the output quantity
IS current.

Keywords: Piezoelectric sensor, parameter, input quantity, output quantity,
generator, piezoelectric effect, electric charge, quartz, tourmaline, Rochelle salt,
barium titanate, membrane.

Pyezoelektrik datchik kirish kattaligi
kuch, chiqgish kattaligi tok migdori
bo‘lgan generator tipidagi datchiklarga kiradi.
Pyezoelektrik datchikning ishlash
prinsipi pyezoeffekt hodisasiga asoslangan, —
uning mohiyati shuki sigish va l,
cho‘zilish jarayonida ba’zi kristallarning 1 — rasm. Pezoelektrik
girralarida elektr zaryadlari hosil bo‘ladi. manometer sxmasi
Pezoelektrik manometrlarning ishlash prinsipi ba’zi kristall moddalarning mexanik
kuch ta’sirida elektr zaryad hosil gilish qobiliyatiga asoslangan. hodisa pezoeffekt deb
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ataladi. Pezoeffekt kvars, turmalin, segnet tuzi, bariy titanat va boshga moddalar
kristallarida kuzatiladi. Bu turdagi asboblarda ko‘pincha kvars shlatiladi. Kvarsning
pezoelektr effekti +500°S gacha bo‘lgan haroratga bog‘liq emas, lekin +570°S dan
oshgan haroratda bu effekt nolga teng bo‘lib goladi.
F kuch ta’sirida kristall plastinka yuzalarida paydo bo‘ladigan elektr zaryad ushbu
tenglama bilan topiladi:

Q=Kp'F (1.1)

bu erda, Kp—pezoelektrik doimiy, KI/N. Kp ning giymati plastinaning
o‘lchamiga bog‘lik emas va kristallning tabiati bilan belgilanadi. Kvars uchun

Kp=2,1"-10-12 Kl/n.

1-rasmda pezoelektrik manometrning sxemasi ko‘rsatilgan.

O‘Ichanayotgan bosimni 4 membrana kuchga aylantiradi, bu kuch esa diametri 5 mm

va galinligi 1 mm bo‘lgan kvars plastinalar 2 ning ustunlarini sigilishga majbur giladi.

Vujudga kelayotgan Q elektr zaryad 1 chigishlar orgali katta kirish garshiligiga (10

Om) ega bo‘lgan elektron kuchaytirgich 5 ga uzatiladi.

Zaryadning giymati o‘lchanayotgan R bosim bilan quyidagicha bog‘langan:
Q=Kp-SP (1.2)

bu erda, S— membrananing samarali yuzi.

Asbobning inersionalligini kamaytirish uchun kamera 3 ning hajmi
minimallashtiriladi.

100 mPa (1000 kgk/sm?) gacha bosimlarni o‘lchashga imkon beruvchi
pezokvarsli manometrlar tez o‘zgaruvchi bosimlarni o‘Ichashda keng go‘llanadi.
Pezoeffektning afzalligi uning inersionsizligidir. Bu asboblar bosimlari tez
o‘zgaradigan jarayonlarni (kavitasiya, portlash) o‘rganishda juda qulay. Pezoelektr
manometrlarning aniglik sinfi 1,5; 2,0.

Quyidagi parametrlarini topamiz.

1). Zaryad miqdori

g=Ko*Fx (KI/N) 1)
Ko — pyezoelektrik doimiy;
Fx — kuch.
2). Bitta plastina sig‘imi
_ £*5, g *r*D' & *mb -
€, =089=——==0.89—————=089—-———(pF) (2)]

Co - bitta plastina sig‘imi ;

1~ dielektrik o‘tkazuvchanlik ;

D — plastina diametri;

a va b — plastina tomonlari(to‘g‘ri to‘rtburchak);
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d — plastina galinligi.
3) Qatlamlar orasidagi kuchlanish
e 10" *n=g _ g*10"
C.+n*C, C,/n+(C,
Ck - o‘lchanayotgan zanjir sig‘imi
n — plastinalar soni;
4). Datchik sezgirligi

_U 7/
SJ—?‘(\ N) (C))

V) (3)

Sq — datchik sezgirligi
Masalani yechish:
Berilganlar:
Material — kvars. &, =4 5%10™"" | K;=2.5%*10"" KIN: n=1; d=1mm=10"m:
D=1sm=1 D'zm;
F.=15N: C,=17 pF.
Yechish:
1) g=K,*F,=2.5*10"7*15=37.5*10" (KI)

45*10"'=314*107
4*10°

2)C, =0.80 =31 (pF)

37.5*107* *10"
17/1+3.1

4s, = %= 0.12 (V/N) .

U= =19 (V)
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