Yuusepsuret y beorpaay

OAKY/ITET 3A
®PU3UYRY XEMWNIY

www.ffh.bg.ac.rs

[ ] CTyaeHTCkM TPr 12-16, n. np. 47, 11158 beorpag 118, MNAK 105305 [/ Tea +381 11 2635-545, Tea/axc +381 11 218}'-133,Hh@ffh_l)g..ac.rs

[Ipenmer: PuU3NUKA XeMHja MAKPOMOJIEKYJIa

Bexoa 6p. 6. MEPEIBE EJIEKTPUYHE ITPOBOA/BUBOCTHU
HHOJIMAHUJIMHA

IIN/b BEXXBE

1. V3meputu npoBOJIBMBOCT TonuaHwiuH cyndara/xunporen cyndara (PANI-H,SO4) u monmmanummH
xunpoxiopus (PANI-HCI) cuaTeTHCAaHMX XEMHjCKOM OKCHIATHBHOM MOJMMEPU3aIlijoM MOHOMEpa aHWJINHA
y Be:kOu 3.

2. 3ana3uTH yTHIlaj ycioBa mojuMepusanyje (KOHIIEHTpalrja peakTanara u moyetno pH) Ha mpoBoIJbUBOCT
ITAHU y3opxka.

HEMIKALIJE, POSUDE I LABORATORIJSKI PRIBOR

XeMMKaJHje: ariCOlyTHU €TaHOI
Hocyhe: nopuyiaHcky aBaH U Ty4ak, IIIaTyJia 3a Mace Mame oJ] 1g, crakieHa OouuIa 3a y30pax.

Ipubop: aHanuTHuka Bara, Iayc Hamup, Makase, yopyc, iomacrep, caMojellJbUBE €THKETe, HOHH]jYC,
xunpaynuana npeca (Beckman), BucronoB moct HamsmenuuHe ctpyje (Wayne Kerr B224), kanyn on
Hephajyher vemnnka.

HAIIOMEHA: 3a u3sBoheme oBe Be:xkOe HeonxoaHo je kopumnhewme manTuiaa. Kanyn
3a Mepeme NPOBOJ/bMBOCTH €€ YMCTH MCK/bYYHBO ANCOIYTHHUM eTaHoJoM. He cMmejy
ce YHAKPCHO Be3aTu Ka0j0BH, ako je moctaBbeH PAHI' 3a HuCKe MpoBOALUBOCTH,
iep moske nohu 1o omrehema MHCTPYMEHTA.

EnexrponpoBossuBocT ce mMepu MoctoM Ham3meHuuHe crpyje (Wayne Kerr B224) mpu KOHCTaHTHO]
¢dpexBenuju crpyje | kHz Ha cobHoj TemmnepaTypu. 3a Mepeme NPOBOIJEUBOCTH Y30paK Ce€ MpHUIIpeMa Y
BUYy Ta0lieTe, Koja ce KOPUCTH Kao HENO3HATH OTIMOPHHK y TPaHU MOCTa. 3a CBE BpeMe Mepema TabieTa
y30pKa je Ha KOHCTAaHTHOM NPHUTHCKY oja npubmmkHo 250 MPa (1 t) koju ce oapxkapa KopHITheHmeM
XuIapaynuuHe mpece. [IpoBOIJBMBOCT ce AMPEKTHO MepU J0BOhHEHEM MOCTa Y PaBHOTEXY, Oe3CTpyjHH
pexum, noMohy crospallllbUX CTaHAAPIHUX BPEIHOCTH NEKaJHUX KalaluTeTa W MpoBoasbUBOCTU. Tabiera
ce 100Mja MpecoBamkeM y30pKa y KallyIly IO/ MOBUIIEHUM MpuTHckoM of 250 MPa. [le6spuna Tabnete, L, ce
Jno0Mja u3 pasnuke Ty>KMHE Kajyla Ipe U Iociie CTaB/bamba y30pKa Yy Kalyll, MepemeM IoMohy HoHujyca.
3najyhu mojaTak 3a MOMpedHH mpecek oTBopa Kamyma (S = 0,785 cm?), eNeKTpHYHY MPOBOBUBOCT O
nobnjamMo Ha OCHOBY M3pasa:
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VY ciydajy y3opaka HM)KHX IPOBOAJBMBOCTH, TabieTa y30pKa ce y KOJIO MOCTa Be3yje YHaKpCHOM BE3OM,
ciuka 1 a), ¥ Ha amapaTy ce KOPHCTH paHT 3a HUCKE MIPOBOIJBMBOCTH, IIPH UMy CE OUNTaBajy BpexHoctu G
YyjJaHa y CHMEHcHMa. Y cilydajy y30paka BHCOKHMX IIPOBOJJBMBOCTH, KOPHCTH C€ paHI' BHCOKHX
IPOBOJIJBMBOCTH M TabJera y30pKa ce y KOJO MOCTa Be3yje y HHCKO-MMIIEAAHCHOM pexuMy, cimka 1 0).
Mepu ce OTHOPHOCT Koja je Mama o1 10 Q.

—

« zolona 2elens
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Cmmka 1. a) YHakpcHa Be3a (HHCKa HPOBOIJBHBOCT y30pKa), 0) Be3a y HHUCKO-HMIICJAHCHOM PEXUMY
(BuCOKa MTPOBOAJBUBOCT Y30pPKa).

HOCTYIHAK

IIpunpema y3opaka 3a Mepeme NPOBOIbHBOCTH
ITo 160 mg ox cBakoT OCYIICHOT y30pKa J0OPO HCHTHHUTH Y aBaHy Ca TYIKOM.
Mepeme NpoBO/LHBOCTH y30paKa

Oameputn 150 mg y3opka W maxkJeMBO Ta cumaTh (Kopucrehw mapue mayc manupa) y HWIHHIPUYHY
HIYIUBMHY Kallyna ca CluKe 2, y KOjy je NMpeTXOAHO yOadyeH yXH KIUI Tako Aa je MPH BPXY OCTalo
JOBOJFHO MPOCTOPA 32 y30paK. Y30pak ce IMOJIAKO IpeHece Mayc ManupoM Ha TOpHU Kpaj Beher muwimHapa
yHyTap IyIJbHHE IpH BpXy. [Ipeko y30pka ce mocTaBu Mamu HWIMHAPUYHH KITUIL.
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Precnik

Cnuka 2. (a) Kanyn 3a Mepeme eneKTpuuHe MPOBOJJBMBOCTH 1-mymipu munuHaap (u3pahen on nephajyher
YenmrKa, a ca YHYTpalllbe CTpaHe OOJIOKEH H30JaTOPCKOM TBPIOM IUIACTUKOM), 2-Behnm W 3-mMamu
LWIMHAPUYHM Knun oX Hephajyher denuka, 4 — 1monokaju Ha KJIMIIOBHMA I/I€ C€ IIOCTaBJbajy LITUIAJbKE
kabyioBa on BucroHoBor mocra; (0) Behu ximn npeynnka, d; = 1 cm.

IIpecy je moTpeOHO OTKOYMTH, a 3aTUM HAMPABUTU JIOBOJHHO
OpOCTOpa 3a Kalyl ca Yy30pPKOM, OKPETaleM H IIOJU3AmEM
3aBpPTHA W3HAJ y30pKa (cimka 3). Ha okpyriio mocTosee mpece ce
@ CTaBjba Mapye XapTuje (M30J1aTop) M MPEKO XapTHje Kaiuyln ca
= Yy30pkoM mazehu na nrymseM OWIMHIAP He ,.cnaaHe’’. Ha ropmu
Mamd [WIMHIPUYHK KIHI CE€ IIOCTaB/ba Mapye mnamupa
(m3omarop). Ilpeca ce moHOBO 3akoun. Pyukom je morpaGHO
IMyMIIaTH JIOK Ce KajJyl He 3ariaBd y mpecu. Tpeba HacTaBUTH ca
MyMIIalbeM JIOK Ka3aJbka MaHOMeTpa He TOKake 2 t, OZHOCHO

Crnuka 3. Xuapayinusa npeca berkman

I-mipocTop 3a y30pak, 2-3aBpTam, 3-MaHOMETap,
Ip-TIPEYHUK 3aBPTHbA, 4-pyUKa 3a MOU3akhe MPUTHCKA,
5-MeTaJHU yMETaK

OxperameM npekuaava y no3unujy ON MocT je ykibydeH (IomH JeBH yrao BuctoHnoBor mocta). Kabnosu
BucroHoBor MocTa ce mocraBe Ha OATOBapajyhin Ha4YMH y 3aBUCHOCTH OJl MPOBOIJBHBOCTH. AKO Cy BHIIIE
npoBosbuBOCTH (RANG 1, 2 unu 3), kabiioBH ce MoBeXy mapajenHo (ciauka 16) — upBeHu kabi ce Bexe Ha
LPBEHU U I[PHU Ka0J Ha [PHU, 3aTHM Cce I[PBEHH KalJ IIOCTaBU Ha jellaH Kpaj Kajlyma, a [[PHU Ha JIPYTH Kpaj
kanyna. Huwke npooassuBoctd (RANG on 4 1o 10) 3axTeBajy Aa ce KaOlIOBH YHAKPCHO BEXY Kao Ha CIUIH
la— yHakpcHa Be3a, a OHJa ce ,,IITUNa/bKe’’ KabjoBa MmocTaBe Ha CYNPOTHUM KpajeBHMa Kairyna (BpX Mamber
u Beher IWIMHAPUYHOT KiuMa Ha ciuiy 2a). ,, IlItunamke’” He cMejy TOAUPHUBATA METAITHE ICJI0OBE Kalyra U
xymmoBa. RANG ce Gupa Tako /1a kKa3ajbka KOjoM ce IpaTh ypaBHOTEkKaBambe MOCTa Oyie y JICBOj TOJIOBHHU
cKaje Koja ce Hamasu oamax ucnoj kim3ada 3a paHr (RANGE). Moct je ypaBHOTeXeH Kala Ka3ajbKa
HanpaBH OTKJIOH J0 Kpajibe JeBe Tauke ckaje (Cnuka 4).
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| HeypaBnotexxen Mmoct kaga RANG ojaroeapa nparom
| Y30DKY

YpaBHOTEKEH MOCT

Cnuka 4. BuctonoB mocT (Wayne Kerr B224)

Ipexunauu ucnon Harnuca G Tepm (wian) u C Tepm (4jIaH) cirykxe 3a ypaBHOTexkaBame Mocta. Ceetiehe
nammuie u3Mmelhy mpekuaada moxasyjy HOJN0Xaj JeHUMAaHOT 3ape3a ouuTaHe BpeaHocTu. Ca jeBe cTpaHe
nyrme RANGE nokasyje jenunune u qumensuje 3a G €lan, 1ok ca aecHe jenunulie u numensuje 3a C ia.
3a Hac je OutHO ounTaBame G €lana. Ha npumepy ca cnuke 4 ce Buau na G €lan uma Bpennocr 0,5 uS, a C
yjaH je 100 pF.

Ha kpajy ce y Tpu pasnuuura 1moyoxaja u3MepH Iy kuHa Kamyma ca y3opkoM (Ly, L 1 L) u ny>xuna npassor
kayna (Lo, Loz 1 Los). 3a pauyHame NpOBOIJBUBOCTH C€ y3UMa CPEba BPEAHOCT TPU MEpemba 3a KAyl ca
y3opkoMm (L) 1 32 mpa3zan xanyn (Lgs.). [le6spuna Tabnere (L) ce 1o0uja U3 pa3nuke ITyXKUHE KalyTa rpe 1
TIOCJIE CTaBJbamba Y30pKa Y KalyIl.

IIpopayyH NpUTHCKA KOju BPIIM Npeca Ha y30paK

R-S,=m-g

2
Pl(%} .ﬂ-:m.g

_4myg :4-2000kg-9,81m-52
Co(d)r (1107m) 3,14

2

~ 250 MPa

IIpopauyH 3a NPOBOVBHBOCT Y30pKa

Kagna cy y nuramy Himxe npoBoasbuBocTd (RANG on 4 1o 10), ogHOCHO Kana cy jenunuie 3a G 4iaH 'y
cumeHcnMa (S), TPOBOIJEUBOCT ce padyHa IpemMa GopMyJIH:
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Kana cy y mutamy Bume mposoassrBocté (RANG 1, 2 1 3), onHOCHO Kaja cy jeaunune 3a G wiaH y oMAMa
(Q), mpoBOAJEUBOCT ce pauyHa npemMa GopMyJIH:

o=

L [5-om™]

1
G S,

PE3YJITATU U JUCKYCHUJA

Ioganm 3a mepeme mpoBobMBOCTH Y30pKka PANI-H,0-0.2:

Kaayn ca yzopkom L= ; Ly= ; La= ; L= ;
Ipa3an Kaayn Lo = ; Lo2= ; Loz = ; Losr = ;
Rang = ;G = ; C= ;d= ;S = ; L=
6=

Ilopaum 3a mepewse nposoa/buBocTH y30pka PANI-HCI-0.2:

Kanyn ca y3opkom L, = ; Lo= ; La= ; Lgr= ;
IIpaszan kaxyn Lo1 = ; Loz = ; Loz = ; Losr = ;
Rang = ;G = ;C= ;d= ;S = s L=
6=

IHonauu 3a Mepeme NPOBOA/LUBOCTH y3opka PANI-HCI-0.1:

Kaayn ca ysopkom L= ; Lp= ; L= ; Lge = ;
IIpasan Kaayn Lo = ; Loz = ; Loz = ; Losr = ;
Rang = ;G= ;C= ;d= ;8= s L=
G =

3anaxkama o yrunajy nojasnor pH u koHnenTpanmja peaktanara Ha npososbusoct IIAHU:



