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JOCILJKEHHS METPOJIOTTYHHUX XAPAKTEPUCTHK
KOHIYHOTI O IINTACTOMIPY

Haseoeno pospaxynkoei ma excnepumenmanbHi Mempono2iuHi Xapaxmepucmuxu po3pobrenoo i
sueomosnenoeo ¢ IOHTYHI nnacmomipy, wo npusHauenuil 0151 GU3HAYEHHS PEONO2IYHUX XAPAKMEPUCUK
SNUHUCTNUX CYMIWel, WO BUKOPUCTNOBYIOMbCA Y GUPOOHUYME] KepaMmiuHOi yeenu, HaA OCHO8I KOHMPOIO
KiHemuKu 3a2nubnentst iH0eHmopa 6 00Cuiodicysane cepedosuuje 2auna—600d. JJocmogipuicmes Hageoenux
Xapaxmepucmux niomeepoAICyEMuCsi pe3yabmamamt Cmamucmudiux 00CaioNiceHy.

Knrouosi cnosa: niacmomip, Memponociuki Xapaxmepucmuku, Cmamucmuiti 00CAIOHNCEHHS.

Beryn. [MocranoBka  mpoGuaemu. Jlnsd  BHU3HAYCHHS  CTPYKTYPHO-MEXaHIYHHX  BIIACTHBOCTEH
BHCOKOKOHIICHTPOBAaHNX TJIMHUCTHX MAcT IPOMOHYEThCA PSAA METOAIB, HAMOUIBII PO3IOBCIOMKEHUMH CEPEen
AKAX € METOJ| KOHIYHOTO IacToMipy. 3a3Hadaerses [1], mo npu poOOTi 3 IIMHAMHU 3aCTOCYBAaHHS KOHIYHOTO
IUTACTOMIPY Ma€ PsiJi IEPEeBar, MOPIBHSIHO 3 IHITUMH METOJAMH.

MerTo/i KOHIYHOTO IUIACTOMIPY IIOJISITA€E y BUMIPIOBaHHI KIHETHKHM 3aHYPEHHsS KOHyca B JOCIHIIKyBaHe
CepelloBHUILE MiJ Ji€l0 NOCTIHHOrO HaBaHTaXeHHs. Peamizalisi MeTOmy 3IMCHIOETBCS 3a JOIOMOTOIO
CreLiaIbHUX NPUCTPOIB — KOHIYHUX I1acToMmipi [3, 5, 6].

KoHcTpykuii miacTomipiB, siki Ha JaHUH 4Yac MPAKTUYHO BUKOPHUCTOBYIOTHCS, JTO3BOJISIIOTH 32 TNIMOMHOIO
3aHYpEeHHs 1HAEGHTOpa B JOCTI[UKyBaHE CEPEAOBHIIC TIJIMHA—BOAA IiJ MI€I0 IOCTIHOTO HaBaHTaKCHHS
BU3HAYMTH 3HAYCHHS TPAHUYHOTO HANPYXKEHHS 3CyBYy TIHMHUCTOI cyMimi. BumiproBaHHS JiHIHHOTO
MepEeMIIIeHHS 1HICHTOPAa BUKOHY€ETHCS IICIsI JOCATHEHHS HUM CTaHy PIBHOBAaru 3a JOTIOMOTOIO yHIBEpCaTbHUX
BUMIPIOBAJIbHUX TPHUCTPOIB — IHAWKATOPIB TOTWHHHUKOBOTO THIy [3, 5]. B OLIbIm cydacHHX KOHCTPYKIIiSIX
BUKOPHCTOBYIOThCS IM(MPOBI 1HAUKATOPHI TONOBKM [6]. Asie it MOJETIOBaHHS MpOLECiB (HOpMyBaHHS
KepaMiuyHuX BUpPOOiB HEOOXiTHO 3HATH iHIII PEOJIOTIYHI IMapaMeTpH BUCOKOKOHIICHTPOBAHWX TIIMHUCTHX TIACT,
SAKi MOXYThb OyTH OTpHMaHi B pe3yJbTaTi JOCIIIKEHHS KIHETHKH 3aHYypEHHS KOHyca B JIOCHIKyBaHE
cepenoBuite. s 1bOr0 B MPOIIEC] BIABIIOBAHHS 1HIEHTOPA HOTPIOHO KOHTPOJIIOBATH MIMOWHY HOT0 3aHYpEHH:I
3aJICKHO BiJ] 4acy.

VY IBaHO-PpaHKiBCbKOMY HalllOHAJBHOMY TEXHIYHOMY yHiBepcuTeTi HadTH i ra3y (Ykpaina) Juisi BUKOHaHHS
BKa3aHUX BHINE JOCTIKeHb Oyjia po3po0iicHa 1 BHUTOTOBJICHA BUMIPIOBAaJIbHA CHCTEMA IS JOCHIIKCHHS
PEOJIOTIUHHX BIACTUBOCTEH TJIMHUCTUX Mac Ha OCHOBI KOHIYHOTO ruiactoMipy (puc. 1). BumiproBaibHa yacTiHa
IUIaCTOMIpY, sfKa 1moOymoBaHa Ha 0a3i HOBITHIX MIKPOIPOIIECOPHUX IMPHUCTPOIB 3 BUKOPUCTAHHSIM CYYacHUX
IUPPOBHX Ta iHPOPMALIHHUX TEXHOJIOTIH, 3a0e3neuye oepKaHHs i 30epiraHHs YacOBUX 3aJICKHOCTEH TIINOMHA
NPOHUKHEHHS KOHyca B TJIMHHCTE CEpPEeNOBHINE B TNpoIeci HOro BAABIIOBAHHS i J€I0 IMOCTIHHOTO
HaBaHTAXKECHHSL.

Merta gaHoi po0OTH TmoJiArae y BH3HAUEHHI MIMCHMX METPOJIOTIYHMX XapaKTEPHCTHK BHMIipIOBAIbHOI
CHCTEeMH JUIs OI[HKM TEXHIYHOro piBHA 1 sKocTi 3aco0y BHMIpIOBaHHS Ta BH3Ha4YeHHs JOCTOBIPHOCTI
BUMIpIOBaHb.

BukiageHHs1 0CHOBHOIO MaTepianay. SIk mepBUHHHM NEepeTBOPIOBAY BUKOPHUCTOBYETHCS ONTHYHUI JaBad
KyTOBOTO TOJIOKEHHSI IHKPEMEHTAJIbHOTO THIY (KBaapaTypHHH €HKOJep), SIKMH 3a OAMH 00epT reHepye
nocimoBHicTs 13 2500 immysbciB. Ha iioro Bamy 3akpiluleHO T'yMOBe Koisieco miametrpoMm 30 MM, sKke
NPUTHCKAETBCS 32 PaxXyHOK BJIACHOI BarW JI0 HampsIMHOI KOHyca. 3a paxyHOK LIbOTO JIiHiifHE NepeMillleHHs
KOHYCa NIEPETBOPIOETHCS B KYTOBE IEPEMIllIeHHs Bana eHKoaepa. KOHTpoIbHO-BUMIPIOBAaJIbHUI NPUCTPIil sIBIISIE
co0oro MIKpOIIPOIECOPHY cucTeMy noOyI0BaHy Ha 0asi
16-pospsiaHoro koHTpoiepa mudpoBux curHaniB mozpeni dsPIC30F4012 BupoOuunrsa xommanii Microchip
Technology Incorporated [7]. B koHcTpykuii KoHTponepa mnepenbadeHo creuianbHuii Monayns (Quadrature
Encoder Interface (QED Module) Juist T IKITFOUCHHS KBaJpaTypHOTo eHKoJIepa.
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Puc. 1. 3acanvruii 6uenso in@opmayiiiHo-6umipo8ailbHOl cucmemu

JUts OIIHKK TEXHIYHOTO PIBHS 1 AKOCTI PO3pOOJIEHOI BUMIPIOBaJIbHO-i1H(pOpPMAIIiItHOT crucTeMH HEOOXiTHO
BU3HAYUTH 11 METPOJIOTIYHI XapaKTEpPUCTHKH. METpPOJOTIYHMMH XapaKTEPHCTHKAMH HAa3MBAIOTHCSA TEXHIUHI
XapaKTEePUCTUKN BHMIPIOBAIBHUX NPHJIAAiB, [0 BH3HAYAIOTh BIACTHBOCTI IIMX NPHIAJIB 1 MAalOTh BIUIMB Ha
pe3ysbTaTH Ta MOXHOKH BHUMIpIOBaHb. METPOIOTIYHUMH ITOKa3HUKAMH 1 XapaKTEPUCTHKaMH BHMIPIOBAILHUX
NPUIIAJIIB 1 YCTaHOBOK € [4]: miama3oH 1mokasis, Jiana3oH BUMIPIOBaHb, I[iHA MMOJIUIKY [IKAIH, JOBXHUHA TOIIIKH
IKaJIM, YyTJIMBICTH 1 Bapialis Ta iH.

ianaszon noxasie — 001acTb 3HAYESHb KA 0OMEKeHa II0YATKOBUM 1 KIHIIEBUM 3HAYSHHSIMHU ILIKAJIH.

[loroyHe 3HauyeHHs KyTOBOTO IIEPEMIlllEHHs EHKojJepa po3MillleHe B 16-po3psaHOMY pPEBEPCHBHOMY
miunnpHuky moayns QEI koutposepa dsPIC30F4012. 16 aBiiikoBux po3psaiB 0e3 J0JaTKOBHUX 3aXOJIiB
KOHTPOJTIO MIePEIIOBHEHHS JIIYMIIbHUKA 3a0€311eUyI0Th Aiana3oH 1mokasis B Mexax 0+ 65535.

lianazon eumipiosans — 007acTb 3HaYeHb BHMMIPIOBAHOI BEJIMYMHH 3 HOPMOBAaHWMH IOIYCTUMHUMH
MoXMOKaMH 3ac00y BIMipIOBaHb.

SIkuio miaMeTp NPUTHCKHOTO Kojieca Ha Baldy eHkojaepa piBHui 30 MM, pO3[ilioBa 3JaTHICTH €HKOIEPA
cknaznae 2500 iMmyIbciB 3a 00epT i MOYJIb €HKOJEPa HAJAIITOBAHO HA PEXHUM x4, SIKUH MiJIBUIYE PO3AIJIOBY
3JIATHICTh CUCTEMH B YOTHPH pasH, TO Jialla30H BUMipIOBaHb JIIHIIHOTO MepeMillleHHs KOHyca CTaHOBHUTH Bij 0
no 65535 - 7-30/ €500 -4 X 617 mm.

Lina noodinku wikanu — pi3HULS 3HAYCHBb BEJIMYHUHU, IO BiAIOBIAAIOTH IBOM CYCITHIM ITO3HAYKAM IIIKAITH.

Po3poOiiena BuMiproBallbHAa CHCTEMa HAIEXKHTh 1O Kiacy HU(POBUX CHCTEM, TOMY IliHa MHOMUIKK
BU3HAYAETHCS SIK 3HAUCHHS JIIHIHHOTO IEpeMINIeHHs KOHyca, II0 NpHUIajae Ha OJIWH IMITyJIbC EHKOoJepa
7-30/ €500 -4 > 0,009425 mm.

Yymaugicms 6uMipiosanbHo20 npuiady — BiTHONUIEHHS 3MIHU CUTHAITy HA BUXOJ[l BUMIPIOBAIBHOIO HPHIIALy
JI0 3MiHM BUMipIOBaHOT BEJIMYMHY, SIKA HOTO BUKIIKAE.

Jns naHoi 1poBoi cHCTEMU YyTIHMBICTD NPHUIALY (GaKTHIHO € 0OEPHEHOI0 BEINYNHOIO 10 IiHH MOJIIKY 1
pisua 106.

Bapiayia noxaszans eumipiosanbhozo npunady — pPi3HULS TOKa3aHb NMpWIagy B OAHINH 1 Til ke Todmi
Jliarma3oHy BUMIpIOBaHb MPH IJIABHOMY MiAX0/1 "mpaBopyd” 1 miaxomdi "3miBa" 1o wmiel Toukn. Bapiamis mokxa3aHb
ABIISIE COOOI0 anreOpaiduHy pI3HMII0 HAHOUIBIIOTO 1 HAWMEHIIOro pe3yJbTaTiB MpH 0araTopa3zoBOMY BHUMIpi
omHiel 1 Tiei JK BENMMYMHM B HE3MIHHMX YyMOBaxX. Bapiaris xapakTepusye HECTaOINBHICTh IOKa3iB
BUMIpIOBAJILHOTO TPHITALTY.
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Puc. 2. I'paghixu uacosux sanesxncrnocmeti cepii BUMIPIO6aHb
1 — xinyesa mipa 60 mm,; 2 — kinyeea mipa 20 mm

Jis OIiHKK AHOTO TOKa3HUKAa TPOBEACHO IBi cepii BUMIpIOBaHb 3a IOIOMOTO0 KiHIEBUX Mip 20 MM i
60 MM. BukoHaHO TO JecsATh BUMIPIOBaHb BEPTHUKAJIBbHOI KOOPIMHATH KOHYcCa NPH KOHTAKTI MOYEProBO 3
0a30BOI0 TIOBEPXHEIO, Ha SKifi BCTAHOBIIOEThCA KiHIIEBA Mipa, 1 BEPXHBOIO IUIOIIMHOIO KIiHIIEBOI MipH.
BumiproBanHS mpoBOAMIHCh Ha bacToTi omuTyBaHHS 50 ['m 1 iX mepeOir y BUIIIAAI YacOBUX 3aJICKHOCTEH
TpeICTaBICHO Ha pUCYHKY 2. [Ipsmi TOpHM3OHTaNbHI TUISHKH Ha KOXXHOMY Tpadiky BiIIIOBITAIOTH MMOKa3aM
SHKOJepa y JIBOX KOHTPOJBOBAHUX KpalHIX MOJOKEHHSIX KOHyca Ha KOXHIH 3 KIHIEBHX Mip. 3 KOXHOI Takoi
JUISTHKY TIOKa3H 3BeJIeHI B OKpeMi rpadiku Ha pUCYHKY 3, sIKi BIATBOPIOIOTH ITOCIIIOBHICTD MPOBEICHHS 3aMipiB.
YucoBi 3HaUCHHS MPUBEICHO B Ta0uIi 1.

Ha mizcTaBi geTajabHOro aHanisy pe3ysbTaTiB BAMIPIOBaHb MOXKHA 3pOOUTH HACTYIHI BUCHOBKH:

e noKa3u cepii MEepioJUYHHMX BHUMIPIOBAaHb MAlOTh CTiIMKWi Jpeiid, skuil, HaWOINBII IMOBIpHO,
3YMOBJICHHH TPOKOB3YBaHHAM MIDK T'YMOBHM KOJIECOM 1 HAlpaBJIIIOYOI KOHyca. BennunmHa mpoKOB3YyBaHHS
3aJICKUTH BiJl HANIPSAMY MEPEMIlICHHS;

e BeIMYMHA NMOMMIJIKH BHACHIIOK IPOKOB3YBAaHHS HAKONUYYETHCS B cepil MEpioAMYHHMX BHMIpIOBaHB,
TOMY MpPUCTPii IOaHOI KOHCTPYKLIl [IOLIJIBHO BHKOPHCTOBYBATH JIMIIE JUIA BHMIPIOBaHHS BiIHOCHHUX
MepeMillICHb;

e  BapiaIlist TOKa3iB 3aJIC)KUTH BiJl BEIMYUHA BUMIPIOBAHOTO ITEPEMIIIICHHS KOHYCa;

® BiJHOCHHUI MOKAa3HWK KiIBKOCTiI IMIYJBCIB €HKOJEpa HAa OIUH MLIIMETP MEpEeMIIIeHHS KOHyca Mae
BIZIHOCHO CTa0lllbHE 3HAUEHHs B KOXHIM cepii BUMIpIOBaHb 1 #Oro moxmOka 3HAXOJUTBCS B MeEXKax
+1 iMmynec/mMM. B3arani B JaHoMy ekcriepuMeHTi Leit napametp ckiazgae 10742 iMiysibe/MM.

Jlnisi OLIHKM JIOCTOBIPHOCTI NPOBEJCHUX BUMIPIOBAaHb BHMKOHAEMO CTATHCTHYHHMN aHai3 pe3yJbTaTiB
excriepuMenty [2]. 3a mocnmipKkyBaHi mapaMeTpd 00paHO OKPEMO BEUYWHHM JIHIMHOTO MEPEMIIEHHsS BBEPX i
BHHM3 BUMIPSIHOTO B IMITyJIbCax €HKOJEpa i, BIIIOBIIHO, 3HAYEHHS KIJBKOCTI IMITYJIbCIB Ha OJUH MIiJIMETp
nepeminieHHs. TakuM YHHOM, BCi pe3ynbTaTi 00’ €1HaHI B B SKCIIEPUMEHTH [0 YOTHUPH JOCITIIH, B KOKHOMY 3
SKHX 3/iicHeHOo 110 10 BUMiproBaHb Ha KiHIEeBUX Mipax 60 MM i 20 MM (Tabm. 1 i 2).
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Puc. 3. Iloka3zu cepii sumiprosans KiHyegux mip
Pso 1 — kinyesa mipa 60 mm,; Pso 2 — kinyeea mipa 20 mm
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1. BusHayaemo cepeiHe 3HAUEHHs BUOIPKH j-ro TOCTiay:
1 n 1 20
=DV =52 Y
niz 207
e VY. — CKCIEpHMEHTalbHI 3HAYEHHS OTPUMAaHi B |-My JOCHimi ekcrmepuMeHTy, N =20 — KiIbKiCTh
1]

€JIEMEHTIB OJIHi€T BUOIPKH.
2. Buznavyaemo eMr[ipI/IqHy ;[Mcr[epci}o OerMOFO BHUMIPIOBAHHSI [Tsl BUOIPKH j-T0 IOCIi/Ty TUTaHY:

-2
Z QIJ - z q” yj E
3. CTaHz[apTHe BII[XI/IJ'IeHHﬂ OKPEMOTO BHMIpIOBaHHH j-oi BuGipKH:

. — g2
Sj =457 -

4. Buznagaemo eMniquHy )mcr[epci}o cepez[m,oro 3HAYCHHS JJIs BUOIPKH j-T0 TOCITiAy TaHy:

_ >
l n(] 1\ZQU_ j = 20.- 1QZQU yl/

5. CraHaapTHE BiIXHICHHS CEPEAHBOTO 3HAYCHHS j-0i BUOIPKH:

55 =5

6. IlepeBipsieMO aHi 3a KpUTEPIEM rPyOHX MOMUIIOK CIIOCTEPEKEHD IS j-T0 JOCTILY:

yj max yj }7 = Yimi
j j min
max > ' Vmax > "

Sj Sj

\Y

Jus piBas 3Hagymocti o = 0,95 1 posmipy Bubipku N =10 kpurepiit V,,, = 2,29.
7. BusHayaemo J10Bipunmii iHTepBal, a00 TOYHICTh, ICTAHHOTO 3HAYEHHS Y| |
yj = yj itoz,n—l : %j ’
wna — Kkpurepiii Crblosenta ans piBHA 3HauymocTi o =095 mnpu posmipi Bubipkm n =10
(t, 0y = 2.26).
8. Bu3HavaeMo BiJHOCHY MOXUOKY j-r0O TOCHiy:
AY,
g = ié-lOO%.
Yi

me t

9. IlepeBipka eKCriepUMEHTAIBHUX JaHUX 3a KpUTepieM oJHOpiaHOCTI qucnepciit Koxpena:
2
S

j max
G = Shmax,
2
2
i-1
ne SJ max — MaKCUMalbHEe 3HAaueHHs aucrepcii BUOIpKM B EKCIIEPUMEHTI; M — KUIBKICTH JOCIiAIB B
EKCIICPUMEHTI.

limore3a npo oaHOpPimHICTH aucrepcii mpuiiMaeThes 3a ymoBu G <GKp G n, m:, Je IJIs HAIIOTO BHUIAJKY
. \_
GKp & n, m =0,8010.

10. Tak sk rinoTe3a PO OTHOPIMHICTE OUCTIEPCIH TMiATBEPIKYETHCS, TO BH3HAYAEMO ITOXHOKY
eKCIIEPHMEHTY 3a (OPMYJIOLO:

s, = 1%32
Y T Al i -
m =
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Tabnuys 1
Pesynomamu sumiprosans
Kinnesa mipa 60 MM Kinnera mipa 20 MM
Howmep TepeMIlIeHHS nepeMileHHs
samipy I10JI0- I10JI0-
KCHHS BHU3 BBEPX JKCHHS BHU3 BBEPX
IMIL | IMI/MM | IMIL | IMI/MM IMO. | IMI/MM | IMIL | IMI/MM
L 30281 6547 | 109,1 36336 2137 | 106,9
2 23734 34199
-6444| 107,4 -2087 | 104,4
3 30178 36286
6531 | 108,9 2145 | 107,3
4 23647 34141
-6441| 107,4 -2095 | 104,8
5 30088 36236
6532 | 108,9 2143 | 107,2
6 23556 34093
-6447| 107,5 -2100 | 105,0
7 30003 36193
6535| 108,9 2149 | 1075
8 23468 34044
-6417| 107,0 -2093 | 104,7
9 29885 36137
6529 | 108,8 2137 | 106,9
10 23356 34000
-6446| 107,4 -2089 | 104,5
11 29802 36089
6526 | 108,8 2128 | 106,44
12 23276 33961
-6424| 107,1 -2116 | 105,8
13 29700 36077
6518 | 108,6 2125 | 106,3
14 23182 33952
-6434| 107,2 -2102 | 105,1
15 29616 36054
6526 | 108,8 2134 | 106,7
16 23090 33920
-6440| 107,3 -2103 | 105,2
17 29530 36023
6513 | 108,6 2123 | 106,2
18 23017 33900
-6447| 107,5 -2112 | 105,6
19 29464 36012
20 22052 6512 | 108,5 33385 2127 | 106,4
-6435| 107,3 -2087 | 104,4
21 29387 35972
Cepenre 6527 | 108,8 |-6438| 107,3 2135 | 106,7 |-2098 | 104,9
3HAYEHHS
[isa 919 | 917 |932| 9,35 937 | 935 | 954 | 952
MOIIKY, MKM
Bapiargist |imr. 35 30 26 29
MOKa3iB | MM 0,322 0,276 0,2392 0,2668
Tabnuys 2
Cmamucmuunuil ananiz excnepumeHmanrbHux OaHux
— P 2 —
yj. ¥ , 5 , %, , Sy', v A, ' Ej’ G .Sy'
iMII. imIL.2 IMIL. iMIL.2 IMII. 1MII. % IMIL.
o 6527 113 10,6 11,3 34 |1,89| +7,68 | 0,12
=2 [ 2135 81 9,0 8,1 28 |1,56] +6,33 |0,30
&g 0,2825 | 10,0
E z 6438 104 10,2 10,4 3,2 |2,06| £7,23 |0,11
=1 2098 102 101| 102 32 1,78 +7,23 | 0,34
)7,-, sz, Sj: Sylz, Sy]; y ij y ij G Sy:
IMIL./MM (iMn_/MM)Z IMIL. (iMl‘l./MM)Z IMIL./MM im./mm | % IMIL/MM
108,8 0,031 0,177| 0,0031 0,0559 |1,89| +0,126 |0,116
g E 107,3 0,029 0,170 0,0029 0,0537 |2,01| £0,121 |0,113 0.49421 04
i § 106,7 0,202 0,449| 0,0202 0,1420 |1,58| +0,321 |0,301| " !
104,9 0,256 0,506| 0,0256 0,1599 |1,74| +0,361 |0,344

VYci pe3ynbTaTi po3paxyHKiB HaBeJICHO B TaOJIuIi 2.
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BucHoBkM. 3a pe3ynbTaTaMu CTATHCTUYHHUX JOCIIKEHb BCTAHOBJICHO, IO TPUJIaJ Ma€ Pi3HY BiTHOCHY
MOXNOKY BUMIPIOBaHHS B 3aJIS)KHOCTI BiJl HAampsMy IEPEMIIICHHS, aie I BEIWYMHA HE BUXOIUTH 32 MEXI
CTaTUCTHYHOI MOMIIIKU. [Toka3aHO MOCHTH BHCOKY CTaOUTBHICTH BHMipioBaHb B Mexax 1o 0,34 % BigHOCHOI
noxnOkn. TakuM YHHOM 3alpOIIOHOBaHA KOHCTPYKINS IUIACTOMIpY MOXKe OYyTH BHKOpPHCTaHa B HAyKOBUX
JOCIHI/DKEHHSAX Ul BU3HAYCHHS PEOJIOTIYHMX IapaMeTpiB IIIMHUCTHX CyMilield. B monanapmomMy MOXIUBI
YIOCKOHAJIEHHS KOHCTPYKIII Juisi 3a0e3ledYeHHs] OJHAKOBMX ITOKa3HUKIB TOYHOCTI HE3aJEXKHO BiJl HANpsIMy
HepeMilleHb.
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IMTAHYVYK BiTtaniit ['eoprifioBud — DOKTOp TEXHIYHHX HAyK, 3aBilyBad KadeIpH KOMIT IOTCPH30BAHOTO
MaImrHOOYIiBHOTO BUPOOHNITBA [BaHO-DpaHKiBCHKOTO HAIlIOHATHHOTO TEXHIYHOTO YHIBEPCUTETY HAQTH i Ta3y.

Haykogi inTepecu:

— TEXHOJOTisT MamuHOOYIyBaHHS, HIOCHIDKCHHA TMPOIECiB pi3aHHSA, TPOCKTYBaHHSA BEPCTAaTiB Ta
IHCTPYMEHTIB;

— aBTOMATH3aIlisl HAYKOBUX JOCIIKCHD | BUPOOHUYHNX MIPOIIECIB;

— po3po0OKa CHCTEM YHCIOBOrO NPOrPaMHOTO KEPYBaHHSI.

MEJIBHUK Bikrop OnekciiioBud — acmipaHT Kadeapu KOMII'I0TEPU30BAHOTO MAIIMHOOYAIBHOTO
BUPOOHUITBA [BaHO-DPaHKIBCHKOTO HAIIOHAIHHOIO TEXHIYHOTO YHIBEpCUTETY Ha(TH i rasy.

HayxkoBi inTepecu:

— TEXHOJIOTisl MAIIMHOOY 1yBaHHSL.
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Manuyk B.I'., Meabnuk B.O. [JocmimkeHHsT METPOJIOTIYHUX XapaKTEPUCTUK KOHITHOTO TUIACTOMIpPY
Hanuyk B.I'., Meabnuk B.A. VccienoBanrue METPOJIOTMYECKUX XapaKTEPUCTUK KOHUUECKOTO IIacCTOMEpPa
Panchuk V.G., Melnyk V.O. Conical penetrometer metrological characteristics studies

YK 621.914
HccnenoBanue MeTpoJOrH4eCKUX XapaKTePUCTHK KOHUYeCcKOoro miacromepa / B.I'. Ilanuyk, B.A.
MenbHUK

Ienpto 1aHHOW CTAThU SBJSICTCS OIpPEICICHHE METPOJIOTHUECKUX XaPAKTCPUCTUK HHGOPMAIOHHO-
W3MEPUTENBHOW  CUCTEMbl Ha  OCHOBE KOHHYECKOrO0  IUIACTOMEpPAa  OpPWUTMHAIBHOM  KOHCTPYKIIUH,
MpeAHa3HaYE€HHOI0 [UIsl HCCIEOOBAHUK CBOMCTB IJIMHUCTOM CMECH, HCIIOJIb3YyEMOM B IPOU3BOJICTBE
KEpaMHUYECKOT0 KUpIINYa.

B cratee wmccmemyeTcs KOHCTPYKIMS KOHHYECKOTO IIACTOMEPa, OCHAIICHHOTO IH(PPOBOH CHCTEMOH
KOHTPOJISI TIEpEeMEIICHHsI KOHyca. OJEKTPOHHAs W3MEpHUTEIbHAs CHCTeMa Ha 0a3e MHKpPOKOHTPOJUIepa
obecrieunBaeT KOHTPOJIb KHHEMATHKH IOTPYXECHHUS KOHUYECKOTO MHIECHTOPa B MCCIEAYEMYIO CPELy CHCTEMBI
TIMHA—BOJA C IIEThIO ONPENCTICHUS €€ PEOJOTHMYECKUX CBOMCTB. [lepcoHAaNmbHBIH KOMIBIOTEP OOECIeYMBAcT
yIOpaBJIeHUE W3MEPUTEIHFHBIM IIPOLIECCOM, IIPHEM, XpaHEHHE W O0pa0OTKYy HAaHHBIX B PEXHME pPEarbHOTO
BpEMEHMU.

PacueTHble XapaKkTEpUCTUKHU U3MEPUTEIILHON CUCTEMBI OIPEENICHbl UCXOAS U3 KOHCTPYKIUHU IJIACTOMEpa U
MapaMeTpoB HCIOJB3YeMOro IMpeoOpa3oBareisi W KOMIIOHEHTOB H3MEpHUTENbHON cucteMbl. Ha ocHoBe
CTaTUCTUYECKUX HCCIEJOBAaHUU ONpENENICHbl 3KCIEPUMEHTAJbHbIE METPOJOTMUECKUE XapaKTEPUCTUKU
W3MEPUTENIBHON CUCTEMBI.

Takum 00pa3oM, MPHUBEJCHHBIC B CTAaThe PE3YJbTATHI MOATBEPIKAAOT PabOTOCIOCOOHOCTh MPHUBEICHHOM
KOHCTPYKIIMH IIJIACTOMEPA U BO3MOKHOCTh €0 UCIOJIb30BaHUS B HAYYHBIX UCCJIEAOBAHUAX U HA IPOU3BOICTBE.

KitoueBble cioBa: Im1acTOMEp, METPOJIOTMYECKUE XAPAKTEPUCTUKH, CTATUCTUUECKHE HCCIEIOBAHUS,
pPEOJIOrNYeCKUE CBOKCTBA.

VJIK 621.914
Conical penetrometer metrological characteristics studies / V.G. Panchuk, V.O. Melnyk

The purpose of this article is to determine the metrological characteristics of the information- measurement
system based on the conical penetrometer original structures that are designed to study the properties of the clay
mixture used in the production of ceramic bricks.

The article investigates the design of conical penetrometer equipped with a digital control system moving
cone. Electronic measuring system based on the digital signal controller provides immersion control kinematics
conical indenter in the investigated medium clay-water system to determine its rheological properties. A personal
computer controls the measurement process, reception, storage and processing of data in real time.

Design characteristics of the measuring system are defined on the basis of design, the penetrometer and
parameters used probe and measuring system components. The experimental metrological characteristics of the
measuring system are determined on the basis of statistical studies.

Thus, these results confirm the article here operability penetrometer design and the possibility of its use in
research and manufacturing.

Keywords: penetrometer, metrological characteristics, statistical studies, rheological properties.
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