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© lsan Tpoyuwun, Bonooumup Hempywax, 2002

TexHonoriunuii yHiBepcutet Ioginna, kagenpa “IIpoekTyBaHHs Ta KOHCTPYIOBAHHS PaTiOeNeKTPOHHUX 3ac0GiB®,
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3anpononosano cmpyxmypry cxemy pomauiiinozo excnpec-sickozumempa 3 KOpEeKmMHUM 6CIMAHOBIEHHAM
mpusanocmi eumipioéanns. Pozenanymo enaue cucmemamuynol (incmpymenmanshol) noxubxu Ha pesyabmamu
SUMIPIOBAHHA 8°A3KOCMI MA 3aNPONOHOSANO cnocif IY epaxysanis ¢ pomaniinomy excnpec-gickozumempi.,
Posznanymo npuuunu sunuxnennn memoouunol noxubku npu sumiprosanni e’azkocmi dasouacmomnum memooom.

ITlpeonoscena cmpykmypnas cxema pomayuonno02z0 IKCNPecc-8UCKOIUMEMPA C KOPPEKMHOU YCMan06Koil 6peMenu
usmepenus. Paccmompeno enusnue cucmemMamu4eckoii (UHCMPYMEHMAnbHOIL) NOZPEUIHOCII HA Pe3ybImamsl
U3IMEPERURA 6A3KOCMU U NPEONONcEN CROCOD eé yuema 6 pOMaKUOHHOM IKCnpecc-eucko3umempe. Paccmompenst

BpUYUbL NORGNEHUA MEMOOUYECKOR NOZPEUIHOCINU NPU UIMEDPEHUU 6AIKOCU (DA304ACMOMHIM MEMOOOM.

The block diagram the rotation express-viscometer with correct installation of time measuring is proposed. Influencing
systematic (tool) inaccuracy on outcomes of measuring of toughness is reviewed and the way for registration it in a
rotation express - viscometer is proposed. The reasons of appearance for methodical inaccuracy are reviewed at
measuring toughness by phase-frequency method.

Hocninxyroun B’43KiCTh KPOBi Ta CIHHHOMO3KOBOY
pevoBHHH 3ac00aMH €KCIIpeC-aHalli3y, BETHKY yBary npH-
ALISIOTe TAKMM TIapaMeTpaM, K TPUBATICTL BUMipIOBaHHS
Ta noxubka BMMipIOBaHHA. BimnosizHo wac, mporarom
AKOTO BHMIDIOETBCS B’S3KICTb PINMHH, € NOKA3HHKOM
WBHIKOCTI BHUMipIOBaHHA BiNNOBiAHWM poTauifiHuM Bic-
KO3UMETPOM, a 3arajibHa MOXHOKa BHMIPIOBaHHA € Xapak-'
TEPHCTHKOI0 TOYHOCTI OTPAMAHUX pe3ynbTariB. [Ipoana-
Mi3yBaBIUK NPHHLMI POGOTH POTaUiMHEX BiCKO3HMETpIB,

Perynstop
Juacroru

Cnpuiimarouuit
erneMeHT

Mocyanna 3
PIAYHOI0

BCTAHOBJICHO, M0 TPHBANICTh BUMIPIOBAHHA B’S3KOCTI
BCTaHOBIMIGETHCA ONEPATOPOM eMIipuyHO. OCKiNbKH TaKui
NigXia He NOCHThL eeKTHBHMI 3 MOTIANY €KCTIpec-aHaNisy
B’A3KOCTi DINMHHA, TO NPOTOHYETHCH ABTOMATHYHE BCTa-
HOBJIEHHS 4Yacy BHMIDIOBaHHS 3a NONOMOTIOIO KOJOKe-
POBAHOTO 9aCTOTHOTO KOMTapaTopa, Skuii GopMye curuain
PO 3aKiHYCHHA BHMIpIOBAaHHA B’sA3KOCTI pimuHd. CTpyK-
TypHa CX€Ma TaKoro pOTaUilfHOTO eKCHpec-BiCKO3MMETpPa
HaBeJleHa Ha puc. 1.

PesepcuBHui
RiNUNBHUK
asoBux Luknis

Yaco-
iMnynLCHWA
nepeTeopioBay

da3osuia
AETEKTOp

Bnok sigobpaxeHHs
B'A3KOCTi piguum

06pabku inpopmauii

Brok 3wuBaHHs i

Puc. 1. Cmpyxmypna cxema pomayiiinozo excnpec-gickoumempa
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lpuHumn po6oTH poTauiltHOro excmpec-Bickosu-
p .p p rlp k4 n: >T]2>'ns>1']4
METpa 3 TOPCIOMETPUYHHM TEPETBOPIOBAYEM MOXKHA an

TNIOACHHTH, PO3ITIAHYBIIH pHUC. 2. BUMipIOBaHHS B’A3KOCTi
MIOYHHAETECA 3 MOMEHTY f =0 i 3aKkiH9yeTscs mpu BcTa-

HOBJICHHI (0, (t)=a>0 s, KOJIH KOZOKEPOBaHMH 4YacTOTHMiA

KOMIapaTop BHJAE CHI'HANl NPO 3aKiHYeHHS BHMIpIOBAHHS

B’SI3KOCTi pEYOBHHH.

Puc. 4. @azouacmomna 3anexcnicme 8 ’ssxocmi

)]
W] m‘(t) B HbIOMOHiBCbKOT PidUHU

Slx iHmyKTHBHI 1aBavi y TakuX poTAUilHMX eKcripec-
BICKO3UMETPaX MPOMOHYEThCA BHKOPHUCTOBYBATH CHCTEMY:
¢epomarHeTHe 3y69acTe KONECO — MarHeTHa rojioska [1].
Sk BumHO 3 puc. 3, 6, NMIIe mecTipHA i3 3aKpyrIEHAM
npodinem 3y6uiB nae cHrHanm cuHycoimaneHOi (opmm,
AK€ HalmpupaTHimm 11 pobot ¢azouacToTHOrO

v

ti t2 HepETBOPIOBAYA.
R B’sa3kicTb y TakexX poTauifiHMX ekcrpec-Bicko-
Puc. 2. 3anexcnicme vacmomu cuznanis 6id yacy 3UMETPax 3aeXHTh Bill 3MiHM NMOBHOTO (azoBOro 3cyBy
Ha 8ux00i indykmusnux daeavie 1 i 2 Mix 9acToTamu — @y (f) Ta ©,(t)- na inTepeani [0, 1] ax

A lic IOKa3aHO Ha puc.4. 3MiHa NOBHOTO (ha30BOro 3CYBY, AK

Ie oKa3aHo B [2], Bin6yBacThCcs 32 TAKMM 32KOHOM:
Aft)

@ . ‘P(w,t) = ﬂda)dt ) (1)

a Busnauenna moBHoro ¢asoBoro 3cyBy 3a uac t,

(asouacToTHHIM nepeTBOpIOBauEM BiNOyBacTLCA 3rigHO i3

Al) 3aJIEXHICTIO!
‘P(w,t) = ]mliz_ﬂ_.]vdm + Fr 2_’5 i, )
' n n N idy
ne Ng, — xinbkicTs QaszoBux mukiis; N, — KinbkicTh iM-

NyJbCiB Ha BHXOLi ()a304aCTOTHOrO HETEKTOpa y Mexax ‘
daszosoro mukny; N, — KidbkicTs iMmymsciB kBaHTy-

A BaHHA B (a30BOMY LMK,
ﬂ B’sa3kicTe pinuHM B TakoMy poTauiiHOMy eKchpec-
t BiCKO3MMeETPi Ha iHTepBati [O, t2] BH3HA9AETBCA AK:
8 _2m-R-C N,

n=""—"""INy+ , 3)
k ‘n- 600 N,¢u
Alt)
Ae R — reoMeTpHiHa CTaNna CHpHIMAOMoro ejaeMenTa; C
@ t — XOPCTKIiCTh TOpCiOHa; (M, — MOCTii{HA KpyroBa 9acToTa

0bepty TOpCiOHa; n — KiNbKicTh 3y6uiB Ha epomarHeTHii
mecTipHi; k<1 — koedilienT, mwo 3anexuTh Bix Gopmu

Puc. 3. Tunosi hopmu euxionux cuznanis exionuwx o(t), smavenns sxoro wn wactor oy(t) 1 y(t) me-

nepemeopioauie BEACHO B Tabmmui.
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3anexHicTs xoediuicuta X Bix popmu a)(t)

k (1) a,(f)
0.5 t t
L) Z wo-t—2-
I tY Y
() (3]
03 t ‘ t

0,36
wo M S"‘{

|t T
W, - sif —-=
’{’2 2)

3Haynuif BIUTMB HAa pe3ynbTaT BUMIpIOBAHHA
B’A3KOCTI MAa€ CHCTEMaTHYHA iHCTPYMEHTAIhHA NOXHMOKa,
AKa 3YMOBNIEHa iHepli€lo MexaHiuyHO! CHCTEMH poTa-
HifiHOTO eKcnpec-Bicko3nMeTpa. BIUTHB CHCTEMaTHYHOT
IHCTPYMEHTaTBHO! MOXHOKHM Ha pe3y/ibTaTH BUMipIOBaHHS
B’13KOCTI MOXKHA HOSCHHUTH, PO3IJIAHYBINM PHC. 5.

V TakoMy BHNAajiKy, CHCTEMaTHYHa iHCTpyMEHTallbHa
noxu0ka MpAMO MpOMopLiiiHa 0 3MiHH TIOBHOTO ($a30BOr0
3CyBY Ha iHTepBali At . 3MiHa HOBHOTO (ha30BOTO 3CYBY Ha
iHTepBasi Af BH3HAYAa€ThCA AK:

n+Al 1 LAl
A¥(w,a) = [o, (t)dt—J‘a)1 Odt~ [wpdt. (@)
0 0 4

A6o, 5K 1le BUAHO 3 pHUC.5, 3MiHa MOBHOTO (a3zoBoro

3CyBY KOpiBHIOE Iutomi S, i 11 MOXXHa BU3HAYMTH AK:

A¥(w,At) = [[ deodt . )
S
SIkugo 3MiHa 4acTOTH CHUTHANY Oyde MaTH JiHibmmii
t . .
XapakTtep, T06TO wl(t)zcoo-t— Ha intepsani [0;4], a
1
!
t+ Al

NOETE wa iurepsani [0 +A], To

A¥(o, At) = %O—-At .

Toni cucteMaTHuHa TIOXHOKA BHUMIPIOBaHHA B 53-
kocti 6yne BH3IHAUATHCE 32 hopMyIoL0:
R-C
k-,

An(AY) = -A¥(w,Ar), (6)

ae k<1 — xoedilieHT, 10 3aN€XHTh BiJl 3MiHY YacTOTH
CHMrHaiy, 3 Tabnuui 3anexHocTi koedinienra k Bin dopmu

(), AaKmo 1, =1, + At .

ToMy mpomoHyerscs cnoci6 ypaxyBaHHS CHCTe-
MaTH4HOI IHCTpyMeHTabHO! NOXKOKY, CIPHYHHEHO] iHep-
HifHICTIO MeXaHIYHOI CHCTEMH pOTalii{HOTO eKcrpec-
BiCKO3MMeTpa (pHc. 6).

Puc. 5. 3mina nosnozo pazoeozo 3cysy sanescro
8i0 cucmemamuynoi noxubxu

1 eran: BU3HAYCHHSA

| An@a?)

2 eTan: BU3HAYCHHS
C B'S3KOCTI piZIMHK

n(¥,0)

3 eran: BpaxyBaHHA

CHCTEMAaTHYHOL MMOXMOKH
n=n(¥,0)-An(AY)

Puc. 6. Cnocib epaxysanns cucmemamuynoi noxubxu
pomayiliHo20 eKxchpec-gickozumempa
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30KkpeMa, Ha TOUHICTH BHMIpIOBaHHA B’S3KOCTi
poTaniiiHuM €KCIPEC-BiCKO3HMETPOM  BIUINBAE TOYHICTS
BCTAHOBICHHA Ta CTaGiibHiCTE nepiomy TpuBanoCTi
BuMipioBanHa. IIpu BuMiploBaHHi B’s3KOCTI ¢azouacror-
HUM METOIOM BHMIDIOBAHHS € NPUB’SA3aHEMH 1O HY.b -
MEPEXOMIB BXiZHMX CHrHamis. Crapr- i CTON-IMNYJIbCH,
copmoBani inTepBatomM Ty, , y LbOMY BHIIAAKY GymTyTh
BHIaIKOBO PO3MILLEHi BiHOCHO HyJIb-NIEPEXOMiB BXimHUX
CHTHAJIB, IO NPU3BOIMTL O METOLMYHOI TOXHGKH BHMi-
PIOBaHHSA B’A3KOCTi, 3yMOBJIECHOI HEKPaTHICTIO nepionis
BXIHUX CHTHaliB 3 4acoBMM iHTepBaioM Tomg > AKa
NPH3BOAUTE 110 3aTPHUMKH AOYATKy BUMIDIOBAHHS MOBHOTO
$a3soBoro 3cyBy BiZHOCHO cTapT- i cTON-iMIyJIELCiB.

Makcumanee 3HavenHs uiei 3aTpumku JIOpiBHIOE
Nepiofy BXiJHHX CUrHANiB:

Tyrp = Tygpy — Tygpy = 2Ty M

3BaxatoyH, WO 3aTPUMKH Typp, Ta T3rpy MaioTh

PiBHOMIpHI HECUMETPHMYHI 3aKOHH posnonixy, cymapHa
3aTpuMka OyAe pO3MOJiIEHa 3a TPHKYTHUM 3aKOHOM
Cimcona. Toni CKB Ta cepeiHc 3Ha4eHHS 3araibHof
3aTpUMKHU Oy oy Th:
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Jatpumky Ty MOKHA yCyHYTH CHHXPOHi3ali€0
CTapT-iMITYJbCY 3 HaliGnkaum HY/Tb-TIEPEXOAOM BXiZHOTO
CHrHAly 3 TOMHICTIO 4O nepioNy iMNYMECiB KBaHTYBaHHS
Typ . OCKINBKH 3MIMCHUTH CHHXPOHI3ALO iMIynncis kBan-

TYBaHHA 3 4acTOTOK BXiZHWUX CHIHATIB HeMOXIMBO. V Ta-

KOMy pasi MakCHM@IbHE 3HaYeHHA 3aTpHMKH Typ, = KB »
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3aKoH ii posnoziny € piBHOMipHEM P(Tm p,) =1Typ, a

orke, CKB Ta cepeaHe 3maueHHs uiel 3aTpuMkH 6yayTh
JOpiBHIOBATH:
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MakcuManene 3Ha9eHHs 3aTPHMKH Tagpy = Ty . e
SHA4YCHHA TAaKOX Mac DIiBHOMIDHMM 3aKOH posmoniny B

Mexax Bin 0 mo Ty, , To6TO P( 3mp2)= YTgy , CKB ta
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3Baxarouy, Mo BeAuIHHU Typp, Ta Ty7py € He3anex-
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HuMH, CKB 3araneHoi 3atpamky 6ye JOpiBHIOBATH:
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Ockinbku Ty >> Typ, TO MOXKHA 3 BHCOKHM cTy-

NCHEM I.IOCTOBipHOCTi 3aryacar:
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