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abreSumis  Zafis sisqis kontroli tenzogardamqnelis

gamoyenebiT

zurab joxariZe, vladimer fadiuraSvili

saqarTvelos teqnikuri universiteti

reziume

ganxilulia abreSumis parkebidan Svidwvera kompleqsuri Zafis amorRvevisas Zafis

sisqis kontroli, romelic unda iyos 90–105 mk–is farglebSi. 7 parkidan kompleqsuri

Zafis amorRvevisas xdeba Zafis Cawyveta, anda parkidan sruli amorRveva, rac iwvevs

kompleqsuri Zafis gawvrilebas. es aris ZiriTadi mizezi qsovisas e.w. „wyvetianobis“

zrdisa da wundebuli qsovilis miRebisa.statiaSi SemoTavazebulia arsebuli problemis

gadawyvetis Tanamedrove meTodi tenzogardamqmnelisa da mikroprocesoris gamoyenebiT.

sakvanZo sityvebi: tenzorezistori.Mikroprocesori. wiriTi gafarToeba.

1. Sesavali

dRes arsebul abreSumis ZafsarRvev danadgarze kompleqsuri 7-wvera Zafis sisqis

kontroli xorcieldeba eleqtro–meqanikuri kontaqturi mowyobilobiT. aRniSnuli

kontaqtori da aRmsrulebeli mowyobiloba gamoirCeva inertulobiTa da mcire sizustiT.

Tu gaviTvaliswinebT, rom abreSumis kompleqsuri Zafi „garbis“ 100 m/wT siCqariT,

uTanabro Zafi dolze aixveva min- 100 metri, rac qsovis dros sagrZnoblad iCens Tavs.

Cvens mier eleqtromeqanikuri kontaqtoris magivrad SemoTavazebulia

tenzogardamqmneliT abreSumis kompleqsuri Zafis sisqis kontrols. gamzomi bogiridan,

romlis erT–erT mxarSi CarTuli iqneba tenzomgrZnobiare elementi, cvalebadi signali

miewodeba mikroprocesors, romelic Tavis mxriv, CarTavs parkis miwodebis sistemas. es

operacia Sesruldeba eleqtronis moZraobis siCqariT.

2. tenzorezistiuli pirveladi gardamqmneli

tenzorezistiuli pirveladi gardamqmnelis muSaobis principi dafuZnebulia e.w.

tenzoefeqtze, rac garkveuli masalis gamtarze meqanikuri zemoqmedebisas misi aqtiuri

winaRobis cvlilebaSi gamoixateba. gardamqmnelis dasamzadeblad ZiriTadad iyeneben

konstantanis mavTuls 0,02 – 0,05 mm  diametris, romlis tenzomgrZnobiarobis

koeficienti S = 1,9 – 2,1 . aseTi mavrTulis xviebi moTavsebulia galaqul qaRaldis

firfitebs Soris (nax.1).

ნახ. 1. qaRaldis firfita (1), konstantanis sadeni (2),

sakontaqto gamomyvanebi (3)
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gardamqmneli webdeba meqanikuri zemoqmedebis obieqtze. obieqtis drekadobisas

tenzorezistoris Siga winaRobis fardobiTi cdomileba aris:= ,

sadac S tenzomgrZnobiarobis koeficientia,

-fardobiTi winaRoba,

-sadenis fardobiTi deformaciaa.

gardamqmneli keTdeba sxvadasxva zomisa da mgrZnobiarobis. Cven SemTxvevaSi

mosaxerxebelia tenzorezistoriTnzS – 0.351 , romlis sadenis sigrZe 50 mm-ia, xolo

Siga winaRoba „simSvidis“  mdgomareobaSi  300 omis tolia.

gardamqmneli webdeba calmxrivdafiqsirebul foladis Txel, drekad firfitaze,

romlis meore, Tavisufal boloze mimagrebulia gorgolaWi (nax.2).

1– gorgolaWi,

2 - foladis firfita,

3 – tenzorezistori,

4 - kompleqsuri Zafi.

nax.2

4 kompleqsuri Zafi 1 gorgolaWze garkveuli moWimulobiT xris 2 firfitas. cdiT

dadginda, rom 60 mkr. sisqis Zafi aniWebs 2 firfitas iseT deformacias (nax.3.a), rom 3

tenzorezistoris Siga winaRoba izrdeba 450 omamde.

ნახ. 3

1. gorgolaWi

2. foladis firfita

3. tenzogardamqmneli

4. abreSumis Zafi 60 mkr

5. abreSumis Zafi 35 mkrn

a. R1=450 omi                      b. R1=390 omi

5
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vTqvaT, raRaca mizeziT Svidwvera Zafs moaklda sami wveri.  e.i. Zafi 60 mkr-is

nacvlad gaxda 35 mkr. 1 gorgolaWze moiklebs Zala da gardamqmneli daikavebs  „b“

mdgomareobas. Sesabamisad, Semcirdeba gardamqmnelis Sida winaRoba R = 390 omi.

nax.4

kirxofis pirveli kanonis Tanaxmad:

I0 = U ( RT R4 - R2 R3 ) / R0 (RT +R2)(R3 + R4 ) + RT R2( R3 + R4 ) + R3 R4( RT + R2)(1)

bogiri wonasworobaSia maSin, roca I0 = 0 anu roca RT R4 = R2 R3 .

vTqvaT, Seicvala RT winaRobis mniSvneloba ΔR-iT.  maSin (1) gantoleba miiRebs

saxes

ΔI = U ΔRT R4/R0 (RT +R2)(R3 + R4 ) + RT R2( R3 + R4 ) + R3 R4 ( RT + R2 ). ( 2)

Cven SemTxvevaSi bogiri wonasworobaSi iqneba, TuRT = 450omi,  R2 = R3 = 1k.omi,
R = 450 omi,xolo V = 30voltia.

rodesac kompleqsuri Zafi 60 mkr-nia, RT = 450 oms da bogiri wonasworobaSia.

e.i.   C da D wertilebs Soris potencialTa sxvaoba 0–is toli iqneba da operaciuli

gamaZliereblis „+“ da „-“ Sesasvlelebs toli signali miewodebaT. es ganapirobebs

operaciuli gamaZliereblis  gamosasvlelze 0-is tol signals.

rogorc ki Zafis gawvrilebis gamo Seicvleba RT mniSvneloba, RT = 390 omi, C da

D wertils Soris gaCndeba potencialTa sxvaoba. operaciuli gamaZliereblis

gamosasvlelze gveqneba signali, romelic mikroprocesoris erT–erT Sesasvlels

miewodeba. mikroprocesoris Sesabamis gamosasvlelze gaCenili signali gaxsnis

tranzistors, romelic, Tavis mxriv kvebas miawvdis parkis avtomatur mimwodebels.

parkis mimwodebeli TviTwamRebisken gadaisvris TavmoZebnil parks da es gagrZeldeba

manamde, vidre Zafi ar gaxdeba 60 mkr. anu, vidre mikroprocesoris 4 Sesasvlelze

signali 0-is toli ar gaxdeba.
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3. tenzorezistoris metrologiuri maxasiaTeblebi

sazom wredebSi

tenzorezistoris cdomilebis wyaroebia: cocvadoba, meqanikuri histerezisi, wiriTi

gafarToebis koeficientis sxvadasxvaoba (gardamqmnelsa da gasazom zedapirs Soris),

winaRobis temperaturuli koeficienti.

cocvadobis gavlena SeiZleba SevafasoT sididiT : ც = ც
,

sadac Δlც cocvadobis Sesavalze gadaangariSebuli deformaciaa ucvleli Δl-is
deformaciis pirobebSi.

Tanamedrove tenzorezistorebSi masalebisa da teqnologiebis SerCeviT, es

cdomileba daiyvaneba 0,1 – 0,2 %-mde.

iseve rogorc cocvadoba, meqanikuri histerezisic ganpirobebulia tenzorezistoris

masalis drekadi Tvisebebis arasrulfasovnebiT. meqanikuri histerezisi gamovlindeba

Semdegnairad: Tu, tenzorezistorze erT SemTxvevaSi TandaTan gavzrdiT deformaciis

Zalas, meore SemTxvevaSi TandaTan SevamcirebT. gamosasvleli winaRobis mniSvnelobebi am

or SemTxvevaSi gansxvavebuli iqneba. es gansxvaveba, anu histerezisi damikidebulia

tenzorezistoris damzadebis teqnologiaze. srulyofili teqnologiis pirobebSi

cocvadobiTa da histerezisiT gamowveuli cdomileba SeiZleba 1 %-mde iqnas dayvanili.

agreTve, tenzorezistoris cdomilebis erT-erTi wyaroa temperaturuli

arastabiluroba. temperatoruli cdomilebis  Semcireba SesaZlebelia sazom wredebSi

kompensaciuri winaRobis CarTviT (Cven SemTxvevaSi R3 winaRobis SerCeva).

davuSvaT, rom detalisa da masze dawebebuli tenzorezistoris wiriTi

gafarToebis koeficientebia დ– detalisa da გ– gardamqmnelisa. vTqvaT, temperaturam

moimata 10-iT. amis Sedegad gardamqmneli miiRebs deformacias:= დ − გ .

Sedegad, tenzorezistoris fardobiTi cdomileba iqneba:ΔRR = დ − გ .
viTvaliswinebT, rom = // , winaRobis absolituri nazrdi iqneba:(ΔR) = დ − გ .
tenzorezistoris winaRobis Secvla SesaZlebelia agreTve misi masalis Siga

winaRobis temperaturuli koeficientis α cvlilebiT. 10 cvlilebisas, gafarToebis

pirobebSi, winaRobis nazrdi iqneba: (ΔR) =
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radgan = , orive mizeziT tenzorezistoris winaRobis jamuri nazrdi

iqneba: ∆ = (ΔR) + (ΔR) = ( + ( დ − გ)).
saSiSroeba mdgomareobs imaSi, rom winaRobis ΔR nazrdi SeiZleba aRqmul iqnas,

rogorc sazomi informaciis signali. es rom aviciloT Tavidan, tenzorezistoris

mezobel mxarSi unda CavrToT iseTi winaRoba, romelic temperaturis zemoqmedebisas

iseve icvleba, rogorc tenzorezistori.

aRvniSnoT sakompensacio winaRobis temperaturuli koeficienti , maSin

ΔRk=Rk αk .

aqedan gamomdinare: = ∆ = ∆ = ( ( დ გ)))
.

tenzorezistorebis sazom wredebad gamoiyeneba oTxmxriani uwonasworo bogirebi,

sadac tenzogardamqmneli irTveba 1, 2 an oTxive mxarSi. erT mxarSi CarTuli

gardamqmneli aucileblad iTxovs, mezobel mxarSi sakompensacio winaRobis -s CarTvas,

romelic iangariSeba zemoTmoyvanili formuliT.

or mxarSi CarTuli tenzogardamqmnelebi akompensirebs cocvad, histerezisul da

temperaturul cdomilebebs da aormagebs sazom sidides.

oTxive mxarSi CarTuli tenzorezistorebis mgrZnobiarobis koeficienti Zalian

maRalia. magram, sakmao sirTules warmoadgens erTnairi parametrebis mqone 4

gardamqmnelis SerCeva. maT Soris parametrebis sxvaoba sazom wredebSi aRiTqmeba rogorc

sazomi sididis cvlileba. rac sagrZnob Seusabamobas qmnis.

4. daskvna

amrigad, tenzorezistoris gamoyeneba sagrZnoblad aumjobesebs swrafqmedebas da

saimedoobas, magram cdomilebebis asacileblad, gamoTvlebidan gamomdinare, saWiroa

mezobel mxrebSi CarTuli tenzogardamqmnelebis Cayeneba. rac, Cven SemTxvevaSi,

ganxorcieldeba me-3 naxazze, Siga mxridan meore me-2 foladis firfitaze

tenzogardamqmnelis dawebebiT, anu me-4 naxazze R3 rezistoris nacvlad sqemaSi Cadgeba

RT tenzorezistoris analoguri tenzorezistori.
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Tbilsi.

CONTROL OF  THE THICKNESS OF SILK THREAD  USING
TENZOSENSORS

Jokharidze Zurab, Phadiurashvili Vladimer
Georgian Technical University

Summary

This paper focuses on controlling the thickness of the silk thread with  voltage. At the
request of the silk thread should life smooth, continuous in length and uniform in thickness, by
adding together the number of control silk thread pattern during its production is to obtain
information accurately reflects the value of the thickness of the thread. For the Control process
we use tenzosensors and microprocessors.

УПРАВЛЕНИЕ ТОЛЩИНОЙ ШЕЛКОВОЙ НИТИ С ИСПОЛЬЗОВАНИЕМ
ТЕНЗОПРЕОБРАЗОВАТЕЛЯ

Джохаридзе З., Фадиурашвили В.
Грузинский   Технический Университет

Резюме

Рассматриваются вопросы контроля толщины шелковой нити при кокономатании. По
требованию, шелковая нить должна быть гладкой, непрерывной по длине и равномерной  по
толщине.Сложением вместе некоторого числа контроля шелковой нити, в процесе ее
выработки, получаем  информацию, точно отражающую значение толщины нити. С этой
целью, для процесса контроля было предложено  применение тензосенсоров и
микропроцессоров.


