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3AT'AJIBHI NOJIOKEHHSA

JlaGopatopHi poOOTH BIAMOBIAAIOTH poOouill mporpami Kypcy «OcHOBU
TEXHOJOT1i XIMIYHUX BHUPOOHHIITB CTIHOBHMX, O3700JIOBAJIbHUX Ta 3aXHUCHUX
MaTtepiaiaiBy.

Meta BUKOHaHHS JaOOpPaTOPHUX POOIT — 3aAKPIMJICHHS TEOPETUUYHUX
3HaHb, OJICP)KAHUX Ha JISKI[ISAX Ta I YaC CaMOCTIHHOI poOOTH, a TAKOXK HAOYTTSI
HAaBUYOK IIOJI0 OJIEP>KaHHS OMOPS/KYBAIBHUX 1 TEIUIOI30JAIIHIX MaTepiais,
BU3HAYECHHS iXHIX BIJIACTUBOCTEH, MPOBEJACHHS EKCIEPUMEHTAIBHUX POOIT,
BUKOPUCTAaHHA J1abOpaTOpHOTO OOJaJHAHHS 1 BHUMIPIOBAIBLHOI TEXHIKH.
JlabopaTopHa poOoTa Ma€ Taki poO3/LIIH:

— MeTa Ta 3aBJaHHs POOOTH;

— HeoOX1/1He 00JIaIHaHHA 1 MaTeplaju;

— BUIX1JHI JaHI;

— X1l BUKOHAaHHS po0OTH;

— BUCHOBKH.

Pozninu «Buxiani nani», «Xia BUKOHaAHHS poOOTH» 1 «BUCHOBKNY, KPIM
OCHOBHO1 YaCTHHM, TOBMHHI BKJIIOYATH (PaKTU4YHI JaHl SK BHUXIJIHI, TaK 1
oJlepKaHl PO3PaXyHKOBUM YHM EKCIEPUMEHTAIbHUM IUIAXOM, TIO/JaHl B
rpadiuniii a0o TabauuHIN Popmi.

3a pe3ynpTaTaMyd  BUKOHAHHSA  JIaOOpaTOpHUX  poOIT  CTYIACHTH
0(OpMITIOIOTH TTPOTOKOJIM MPOBEACHUX JOCIIKEHb. [I[puitManHs 1abopaTopHUX
pOOIT 3AIMCHIOETHCA NMIJITXOM MPOBECHHS 1HAUBIAYaIbHOI CIIBOECIIN CTYIeHTa
3 BHKJIQ/TaUCM.



Jlabopamopra poboma Ne 1.

BUT'OTOBJIEHHA ITOJIIMEPCUJIIKATHUX 3AXUCHO-
JEKOPATUBHUX ®APBb TA BUBHAYEHHSA OCHOBHUX PI3UKO-
MEXAHIYHUX BJACTUBOCTEM MOKPUTTIB HA IXHI OCHOBI

(TpuBanictb BUKOHaHHS — 4 TON)

Mema pob6omu — OCBOITH TEXHOJIOT1I0 BUTOTOBIICHHS MOJIIMEPCHIIIKATHUX
¢ap0 Ta BU3HAYUTH OCHOBHI (PI3MKO-MEXaHIYHI XapaKTepUCTHUKU Qapd Ta
MOKPUTTIB Ha iXHIA OCHOBI.

3ae0anns pobomu — NPUTOTYBATH TOJIMEpPCUIIIKATHY (apOy; BU3HAYUTH
OCHOBHI (DI3MKO-MEXaHIYHl BJIACTUBOCTI (apOu (IOKPUBHICTh, TPHUBAIICTb
BUCHUXaHHA); HaHecTH (apOy Ha MIAKIAAKK 1 BU3HAYUTH (Pi3UKO-MEXaHIuHI
XapaKTepUCTUKU TTOKPUTTA Ha ii OCHOBI (aare3ito 70 0€TOHY, BOJAONOTIMHAHHS,
BOJIOCTIHKICTB).

Heob6xione obnaonanua: cxisui tiactuan (90x120x2 mM), OeToHH1
migkmagkn (40 x 10 x 160 mMm), metaneBi mwractuan (65%2,5x1,4 MMm),
IIaX1BHUILS, TEXHIYHI Baru, CKJSHI MIKpOKyIbKH, po3Mmipamu Big 100 mo 180
MKM, Tafip, BOJOCSHa KHUCTh, ryma, TBepAicTio 30...40 ym. of., TOBIIMHOIO
(5%+1) mm, nepeB’siHa nomika, po3Mipamu He MeHIT 20x25 oM, Tupi, macoro 20 i
200 1, cekyHIOMIp, CKIISTHKA, EMHOCTI 3 BOJIOI0, OpUTBa, jayma (x4), dapdhopona
CTYTIKA.

Buxioni Oawmi: xoxHa Opuraga BUroTOBiIg€ (apOy, 3a3HAUYEHY
BUKJIaJa4eM, 3TIIHO 3 JaHUMHM, HaBeleHMMH y Tabi.1.1 ta 1.2; mocmimkye
BJIACTUBOCTI (papOu Ta BIACTUBOCTI MOKPUTTS HA ii OCHOBI 3 HACTyIHUM
y3araJIbHEHHSIM OTPUMAaHUX PE3yJIbTATIB YCIEIO TPYIIO0.

Tabnuys 1.1
BuxigHi KOMIIOHEHTH Uil IPUTOTYBAHHSA MOJIiMepHUX ¢apo

Boana nucnepcis . . .
A A P MiHepajbHUH KOMIIOHEHT IHirmenr
noJimepy (BJIII)
IMIBAJI [Napocwumikar KaabIiro Oxpa
JlaTexc CUHTETUYHUN YasTpamapun
@DTanoliaHiHOBUN CUHIN CYpHK
Tabnuys 1.2
CniBBiHOILIEHHSI KOMIIOHEHTIB apou
Konuentpauisa B/III 3a1e:xxH0 Bix Baru KinbkicTh mirMeHTy 3aJ1€:KHO Bil Macu
MiHepaJIbHOI0 KOMIIOHEHTY, Mac. % MiHEpaJIbHOT0 KOMIIOHEHTY, Mac. %
10 2,5
20 2,5
30 2,5




IHopsiioK BUKOHAHHA PO0OTH

1. ®apOy TOTYIOTh CTaHAAPTHUM TIEPETUPAHHIM BIJ J030BaHUX
KOMIOHEHTIB y (hap(opoBiii CTYIIIII 10 Oep>KaHHSI OJTHOPITHOT MacCH.

2. lnst eusnauenus nokpuenocmi (GpapOu BUKOPUCTOBYIOTH Bi3yalbHUUN
METOJ] 13 BUKOPUCTAaHHSIM YOPHO-017101 maxoBoi aomku (puc. 1.1), cyTh siKoro
noJisira€ B HaHeceHH1 (apOu Ha CKISHY IUTACTUHY JIOTH, JOKH YOpHI Ta OLuT
KBaJpaTH Ha IaXOBIM JOIII, sIKa MIJKJIaJeHa MiJ CKISHY IUIaCTUHY, OYAYyTh
HETIOMITHI.

Ha cknaany mmactuny (90x120x1,4 mMm) HaHOCATh, miap  ¢apow,
NOMINIAIOTh IJJACTUHY Ha IIaXOBY JOIIKY 1 CIOCTEpIraloTh 3a THUM, YU
MPOCBIYYIOTHCS YOPHI  KBaJpaTH IMAXOBOi JIOMIKWA. SIKIIO  KBaapatu
IIPOCBIYYIOTHCS, TO (GapOy HAHOCATH IIAp 3a MIAPOM JIOTH, JOKH PIZHHUIT MIXK
KBaJparaMu He 3HUKHE. [licisi moBHOro MoOKputTTa nodapOoBaHy IIACTHHY
3BaXXYIOTh Ha TEXHIYHUX Barax.

200

Puc.1.1. IIlaxoBa momka sl BH-

3HAYEHHS OKPUBHOCTI

[ToxpuBHicTh (¢GapObu BU3HAYAIOTH 1 KUIBKICTIO, BHUTPAY€HOI Ha
2 C o
nodapOyBanHs 1 M° moBepxH1 i pO3paxoBYIOTh 3a (HOPMYIIOIO:

11 = D-100’ 2l cem?, (1.2)
X

_ (ml _mo)'106 .

D
e S

HeapOoBaHOI CKISHOI IUIACTMHM, T'; S — IUIOIIA CKJSHOI INITACTHMHH, MM,

M; — Maca CKJISTHOT IU1acThHU 3 ¢dapoOoro, I; My — Maca

X — BMICT HEJIETKUX peuoBUH y (apOi mpu pobouiii B a3K0CT1, %o.



3a pesynbrar BUNpPOOyBaHHS OepyTh cepeaHe apuMETHUYHE TPbOX
napanelbHUX BU3HAYCHb.

3. Buznauenuss mpusanocmi 6ucuxauus TOJSATa€ Yy BU3HAUEHHI Yacy,
BIIPOJIOBXK sKOro Immap ¢apOu NepeTBOPIOETbCA HA IUTBKY 3 HEOOXITHUM
CTYIIEHEM BUCUXAHHS.

Ha cxnsgai mnactuHM HaHOCATh (PapOy 1 BKIIOYAIOTH CEKYHJOMIp.
[ImacTMHU BUTPUMYIOTH JOTH, JIOKU I Yac JIETKOTO JOTHKY HalbIlsd A0 LIapy
MaTepialy He 3HHMKHe Junkictb (apou. Ilicas 1mporo Ha TOPU3OHTAIBHO
pOo3TalioBaHy IJIACTUHY 31 CKJISIHKA HACUMAIOTh MIKPOKYJIbKH 3 BucoTu 10...13
CM Tak, 1100 BOHM YTBOPWJIM Ha TMOBEPXHI IUIIBKA piBHOMipHMU map. Yepes
(60£2) c modapboBany MmiIacTuHy HaxwisitoTh mig kytom 20 °C 1 obepexHO
3MITalOTh MIKPOKYJIBKA M KOO BOJIOCSHOIO WITKOIO. SKIIO KyJIbKH JETKO
BUJAJISIOTHCS 1 MPHU OIJISIII HE BUSIBJICHO YIIKOJKEHb, TO MOKPUTTS JIOCSIIIO
cTyneHsi BucuxanHs 1. Yac Big HaHECEHHS MOKPUTTS 10 JOCATHEHHS CTYIEHS
BUCHXaHHA | QIKCYIOTb.

Ha ainsiHky mOKpUTTSA, IO 3HAXOJIUTHCS HA BiacTaHl 1...2 ¢cM Bia Kparo
IUTACTUHH, KIJIaayTh MarnepoBUHA 1 Ha HbOro TymMoBuUM aucku. Ha cepeauny
TYMOBOTO JIUCKA BCTAHOBJIOIOTH THpI0, Macoio 20 T, 1 BUTPUMYIOTh YIPOJOBK
(60£2) c. IloTiM rupto i TyMOBUHM JUCK 3HIMAIOTh, a TUIACTUHY PEOPOM BUIBHO
KUJAK0Th Ha JEPEB’AHY TOLIKY 3 BUCOTH 2...3 cM. SKIIO NpH [[bOMY NAIepOBUIA
JIUCK BiJMae, TO MOKPUTTS JOCSTIIO CTYNEHs BUCHXaHHS 2 1 MOJKHA MPUCTYNATH
70 BU3HAUYEHHS CTYNEHS BHCHXAHHS 3, M0 MPOBOASATH AHAIOTIYHO, ajie i3
3actocyBaHHsAM Tupi, Macoro 200 1. Konu Oyzae MOCATHYTO CTYIEHS BUCHXaHHS
3, micas BUAANICHHS MANEepoBOTO AMCKA, HAa MOKPUTTI HE MOBHHHO JUIIATUCS
cimy.

3a pe3ynbTaT BUNPOOYBaHb O€pyTh cepeaHe apudMETHUHE 3HAUYCHHS
BHU3HAYEHb HA TPHOX MapajesbHuX miacTuHax. CTyniHb BUCUXAHHS BBAXKAETHCS
JIOCATHYTUM, SKIIO 3 TPHOX TMapajelbHUX BHU3HAYEHb [IBa BIIINOBIIAIOTH
XapaKTEPUCTHINl JTAHOTO CTYINEHsS BUCHUXaHHA. Pe3ynbTaT BUIPOOYBaHb
3aHOCSITh Y TaOJIMIIIO.

4. Booonoenunantsa TOKPUTTS BU3HAYAIOTh HA CKISTHUX IUIACTHHAX a0o
OeToHHUX miAKIaAkax. s 3amoOiraHHs TPOHMKHEHHIO BOJIOTH Yepe3 He
nodapOoBaHi MOBEPXHI OETOHHOI TUIACTUHHU, X TTOKPUBAIOTH CYMIIIIIIIO BOCKY 3
kanipomo. Ilicas 48-rogMHHOrO TBEPIIHHS MOKPUTTS IUIACTHMHM 3BaXYIOTh 1
3aHYpIOIOTH Y BoAy. Uepes moOy iX BUIMAIOTh, BUCYIIYIOTh (IITPYBAILHUM
nanepom i 3BaxyroTh. Jlaii BU3Ha4arTh BOJA0BOUpaHHs 3a hopmyioro (1.2):



W= (mz—ml)-loo; (1.2)
m, —m,
1e My, My, My — Maca MIACTUHH, BIJIMOBIAHO, 3 TOKPUTTSAM MIC/Is BUIPOOYBaHHSI,
3 IOKPUTTSM JI0 BUTIPOOYBAHHS 1 YHCTOI.

5. BusHaueHHS 600ocmitikocmi TOKPUTTS TOJSTa€ y BUTPUMYBAHHI
METaJIEeBHX IJIACTHH 13 MOKPUTTSIM y BOJII YIIPOJOBXK MEBHOTO MPOMIKKY Yacy 3
NOJANBIIUM BHU3HAYEHHSM 3MIHM 30BHIIIHBOTO BUTJsAy. [lmactunum 3
MOKPUTTAM uepe3 48 rTox micis HaHeceHHs ¢apOu MOMIIMAITh Yy BOIY 1
BUTPUMYIOTh y Hii 48 ro. CTaH MOKPUTTA BU3HAYAIOTH 32 JIOIOMOTOIO JIYIIH,
nepes OryIoM 3pa3kh BUCYIIYIOTh (DUIBTpyBajbHUM mamnepom. Orisaarou,
(IKCYIOTh: 30BHIIIHIA BUTJIAJ MOKPUTTS, KOJIp, OJUCK, HAABHICTH 1 PO3MIp
MIXYpIiB, BiamapyBaHHs. JlJi1 BU3HAUE€HHA KOPO3il IUIIBKY B JIBOX MICIISIX
(TuTo1a KOXKHOI JIIISTHKY 1 CM2) BIJIJIIJIIFOTH OPUTBOIO Bi MiAKIAIKH 1 (PIKCYIOTh
CTaH METay MiJ] MIIBKOIO.

BuxopucroBytoun gaHi 101. A, BU3HAYaIOTh CTaH MOKPUTTS Ta KaTErOpiro
SIKOCTI.

PesynbraTu BUunpoOyBanb 3aHOCSTh y Tabu.1.3 ta Ta6m.1.5.

Tabnuys 1.3
Pe3yabTaTu Orisily, OiHKA CTAHY, KaTeropis SKOCTi MOKPHUTTIB
A0 TA MicJIsi BUNPOOYyBaHb

: - Ouninka
Mixypu BilIIapyBaHHs z g | cramyi
=] .
Ne | Ckuan X . X - 8 Z |kareropi
Orusia . | E . | = g & .
3/m hapou o « = « = = ‘£ | A AKoCTi
= 5 = 5 = = = | mOKpHTT
S = ) = ) =
< = (== = 2= | v E i
hi (6]
1 BUIIPOOYBAHb
yepes 48 ron

6. Aoeesito MOKPUTTS 70 MJKIAAKa BUBYAIOTH Ha 3pa3kax 3 ¢apOoro, sika
TBepAina 48 rToA y TMOBITPAHO-CyXMX yMoBax. Ha mMoBepxHI MNOKpPUTTA
ckarmpIieieM abo OpUTBOIO pOOJSATH HE MEHINE S5 TapayiebHUX HAAPi3iB [0
MIKJIAIKA Ha BIACTaHI 2 MM OIMH Bl oxHOro. CTUIBKM K aHAJIOTIYHUX
HaJpi3iB poOJATH MEPHEHAMKYISAPHO mepmuM. Ha MOKpUTTI yTBOPIOETHCS
pemrTka 3 4YapyHKamMH OAHAKoBOro po3mipy. Ilicisi HaHeceHHsS penrTKu

MOBEPXHIO TMOKPUTTS OYHUIIAIOTh IIITKOK BiJ IIMATOYKIB IUTIBKH, IO



BIJIIAPYBAJIUCh, 1 32 CTAHOM HAJIPi3iB OIIHIOIOTH Are3110 32 YOTHUPUOAIBHOIO
mkajoro (tadm. 1.4).

3a pesynprar BUNPOOYBaHHS OCpyTh CepeaHE 3HAYCHHS Oana,
OJIep KaHOTO TIiJ] Yac BUMPOOYBaHHS HE MEHIIE ABOX MapalielbHUX 3pa3KiB Ha
TPHOX JUISTHKAX MOBEPXHI KOXKHOTO.

Tabnuys 1.4
IIkaJsa oiHK| aaresii NIOKPUTTSA A0 MIAKJIAIKA
Onuc noBepxHi NOKPUTTSA MIC/ASI HAHECEHHS HAAPI3iB y BUIJISAI B
peuiTKH e

KpoMku Haapi3iB piBHI, KIANTHKIB, K1 BIIMIAPYBAJIUCh Bl MOKPUTTS, HE 1
CIIOCTEPITa€eThCs
He3naune BijmapyBaHHs TOKPUTTS Y BUIUISII KparoK B3JIOBXK JIiHI{ )
HaJpi31B a00 B MICISAX IXHBOTO IMEPETUHY
BigmapyBaHHs MOKpUTTS B3IOBXK JiHIT HanapiziB abo cmyr (1o 35% 3
MOBEPXHI 3 KOKHOI PEIIITKH)
[ToBHE 200 YacTKOBE BiAIIApyBaHHS MOKPUTTS CMyraMu ado KBaJipaTaMu 4
B3JIOBXK JIiH1T HaAPi3iB (10 35% MOBEPXHI 3 KOKHOT PEIITKH)

Tabnuysa 1.5

PesyabraTtu gociigkenHs ¢gap0 Ta HOKPUTTIB HA iX OCHOBI

N TpusanicTh Ouninka crany
X i :
o« u ° q
v CTyIIEHHA E AKOCT1 g
e 2 < MOKPUTTS >
Cxkaan ¢papou = BHCHXAHHS, XB 3 | Jr
i g = micJist =
= S - 3
Z e JOCIIIZKEHHSA | =
s s <
= I I I Ha
BOJOCTINKICTH
BucHoBku

Onepkani B poOOTI J1aHI 3aHOCATH 10 TaOm.1.5, MOPIBHIOIOTH 1X MIXK
co0010, TICIs YOro poOJIsAiTh BUCHOBOK PO SIKICTh BUTOTOBJICHUX CyMIIIEH.

Jlabopamopra poboma Ne 2.
BU3HAUYEHHSI OCHOBHUX ®I3UKO-MEXAHIYHUX



BJIACTUBOCTEN MIHEPAJIbHOI BATH

(TpuBaicTh BUKOHAHHS — 2 TOJ)

Mema pobomu —BUBYNTH OCHOBHI BJIACTUBOCTI MiHEPaAIbHOT BaTH.

3ae0anus pobomu — BU3HAYUTU BJIACTUBOCTI MIHEPAIbHOI BaTH
(BoJtoricTh; 00’€MHA Maca; CEepeIHIN JiaMeTp BOJIOKOH; HAsSBHICTh «KOPOJIBKIBY,
po3mipom Oinbmie 0,25 MM; HasgBHICT, OITyMiB Ta Maced; Koe]imieHt
TETIONPOBITHOCTI).

Heobxione obnaonanns i mamepianu: MiHEpalbHA BaTa;, TEXHIYHI Barwu;
cymuibHa 1mada; 00’eMoMeTp; JiHIMKa; MIKpPOCKOIT, HACTIJIbHA JlaMIla; IIHIICT;
npeaMeTHi ckenblist; GapdopoBa CTynKa; TyMOBUH TOBKAa4YHMK; TyMOBa Tpyla;
cuto Ne 25; wvaitHa noxkka; MydenpHa miy; 1w, npuian «llmackuit
oixanopumetp [1b-63».

Buxioni oani: pobota MOke BUKOHYBATHUCS OJHIEI0 OpUTaf0r0 CTYJICHTIB
y MOBHOMY 00CS31 4M JAEKIIbKOMa Opurajamu, M0 BUKOHYIOTH ii OKpPEMHUMH
YaCTUHM, 3 HACTYITHUM y3arajibHEHHSIM OTPUMAHHUX PE3YJIBTATIB YCIE€I0 TPYIIOLO.

IMopsinok BUKOHAHHS PO0OTH
1. Bonocicmby MiHEpaJbHOI BaTH BHU3HAYAIOTh IUISIXOM BHUCYIIIYBaHHS
HaBicku Batu (Mmacoro 10 1) 1m0 MOCTIMHOI Macu B CYyIIWIbHIN madi 3a
temriepatypu (105+5) °C 1 06uncaoTh 3a HOPMYIIOH0:

w=2"% 100 9% (2.1)

ne  G; — Bara Batu 10 BUNpoOyBaHb, G — Bara BaTH, BUCYIICHOI J0

MOCTIIHOT MacH.

2. Cepeonro eycmuny MiHEpAJIbHOT BaTH BU3HAYAIOTh Y MIUTBHOMY CTaHi i
HaBaHTaxeHHsIM 0,002 MITa. {15 1bOro BUKOPUCTOBYIOTh IPUJIA, CXEMY KOO
300pakeHo Ha puc. 2.1.

Puc. 2.1. Cxema npunamy 1jisi BU3HAYCHHS

CepeIHbOI T'YyCTUHH MiHEpaIbHOT BaTH:

1 — MeraneBwii IWUTIHIP, 2 — METalEBUUN

TUCK, 3 — CTPWXKEHb 31  IIKAIOIO;

4 — minHIMAIEHAN MEXaHI3M




Ha Barax 3Baxyrots 0,5 kr MiHepasbHOT Bath. HaBicky ykiIamaroTh
mapaMi B IIWINHAPUYHY T[OCYIWHY TpHIaTy, 3BEepXy Ha Bary KIagyTh
MeTaJeBUid AWCK, Baror 7 kr, mo BignoBimae Ttucky 0,002 MIla. Ilix
HABAHTAKEHHAM BaTy YTPUMYIOTh 5 XB. BucoTy cTucHyToro mapy Batu
BM3HAUYAIOTh METAJEBOIO JHIMKOI ab0 3a IIKaJoK MpHiagy, a IMOTIM
O00YHUCITIOITh 00’ €M ylIiIbHEHOT BaTh. CepeIHI0 TYCTUHY MiHEPaJIbHOI BaTH Mij
HaBaHTaxeHHsM 0,002 MIla o6uunciooTh 3a GopMyIIoH:

G 3
= , kel m
V-(1+0,01-W) !

2 (2.2)

ne G — Bara Batu (G = 0,5 kr); V — 00’eM Baru mijJl HaBaHTaKCHHIM
0,002 MITa, m*; W — Bostoricts BatH, %.

CepenHiO TyCTHMHY MIHEpaJIbHOI BaTH OOYHCIIOIOTH SIK CEpEAHE
apu(pMeTUYHE pe3ysIbTaTiB TPhOX BUIPOOYBaHb.

3a TaHUMH CepeIHbO1 TYCTUHH BCTAaHOBIIOIOTH MapKy MIHEpPaJIbHOT BaTH.

3. liawemp 6o010KkHa MiHEpaTbHOI BaTH BU3HAYAIOTh 32 JIOMOMOTOIO
MIKPOCKOIIa 3 OKYJIspMiKpoMeTpoM. Ha mpenMeTHi CKeNbIlsi TOHKUM IIIapoM
BMIIIIYIOTh 3pa3Ku BaTH. BUKOPUCTOBYIOUM OKYJISIp, L[1HA MOALIKH SIKOTO B1IOMa,
BUMIPIOIOTh  JlilameTpu  BojiokoH. CepemHiil  giamMeTp BOJIOKHA  BaTH
NIJPaxXOBYIOTh AK CEPENHI0 apU(pMETUUYHY BEJIMYMHY JlaMEeTpiB HE MEHIIe
TPHOX BOJIOKOH Yy KOKHIH 13 TPHOX MPOO MIHEPaIbHOI BaTH.

4. BusHaueHHs emicmy «Kkopoavkigy. «Kopoiabku» —  CKJIOBHIHI
BKJIFOUEHHS Y (OpMI KyJbOK, TaHTeNel Ta 1H. J{Js BU3HAYEHHsI HAasABHOCTI Ta
BMICTY «KOPOJBKIB» Ha TEXHIYHHUX Barax 3BaXKYIOTb 5 T' MiHEpaJbHOI BaTH 3
touHicTio A0 0,01 r. 3BaxeHy mnpoOy poO3THpalOTh T'YMOBUM TOBKadeM Yy
dapdoposiii cTymi.

[TonpiOHEH1 BOJIOKHA BAaTH BUIAISIOTH CTPYMOM MOBITPS (32 JOMIOMOTOIO
IYMOBOI TpyIli), «KOPOJIbKK» MPOCIIOITh Kpi3db CUTO 3 orBopamu 0,25 mwm,
3aJIMIIIOK Ha CUTI 3BAKYIOTh. BMICT «KOpOJIbKIBY» BU3HAYAIOTH 32 (DOPMYJIOHO:

G :%-100, % (2.3)
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ne G; — Bara «xoposbKiBy, po3Mipom Oinbmie 0,25 mm; G — Bara Bath, B34TO1 Ha
BurpoOyBanus (G = 5 r).

5. lns BW3HAYCHHS HASBHOCTI Oimymy [ MIHEpAIbHUX Macen 3pa3oK
MIHEpaJIbHOI BaTH, Barow 5 T, MNOpoOXKapwioTh y MydenpHid medl 3a
temneparypu 450 °C no moBHOro BUTOpsiHHS Oitymy Ta wMmacen. [licis
MIPO’KapIOBaHHS HaBICKY 3HOBY 3BaKyIOTh. BMicT O6iTyMy 1 Maces miJIpaxoByHOTh
3a (hopmyoro:

5_G-G,

1100, %, (2.4)

1

ne G 1 G; — Bara Baty, BiITIOBITHO, JI0 1 MICJIS MPOYKAPIOBAHHS, T.

6. Koegiyiecnm mennonpogionocmi MiHEpaJbHOI BaTH BU3HAYAIOTHh 3a
JOTIOMOT 010 T1ackoro Oikanopumerpa [1b-63 (puc. 2.2).

1538 ,

(S5

T

T
e

e

Puc. 2.2. Cxema mimackoro Oikaio-

—
r'z‘: -

-~
= A

pumetpa [15-63:
1 — xopmyc; 2 — cepeyHHK; 3 — Ha-

o
e

rpiBau; 4 — 3pa3Ku MiHEpaJbHOI Ba-

=

TH; 5 — 0X0JOKyI0Ui OJ10KH; 6 — Oa-

Tapes AudepeHiiHuX TepMonap

BunpoOyBaHHsi TpOBOJATH Yy TakuWid CMocid: 3 KOPIYCy 3HIMAIOTh
METaJIeBl  OXOJIOJKYBaJIbHI ~ OJIOKM. BilbHy TNOpPOXXHHHY — 3allOBHIOIOTH
MIHEpaJIbHOIO BAaTO, MOTIM YCTAHOBIIOIOTH OXOJOKYBaJibHI Osioku. Ilicis
yKJIaJlaHHsl 3pa3ka MiHEpaJbHOI BaTW BMHUKAIOTh TEPMOCTAT, L0 CIYTYe st
OXOJIOJDKEHHS OJIOKIB TPOTOYHOK BOJ00. OJHOYACHO MIAKIIOYAKOTH 0
eJIEKTpOMEpeKi HarpiBad cepJeuHuKa, sskuii HarpiBatroTh Ha 20...30 °C Buie 3a
TEMIEPATYPY OTOUYHOHOIo cepenoBuia. JlocsarHyBiM 3agaHoi TeMIeparypw,
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HarpiBad BIJAKIIOYAKOTh 1 CEPJICUYHUK OXOJOJKYyeThes. Ilicias 3meHIeHHs
temnepatrypu Ha 15...20 °C 3anucyroTh cnajarodi MOKa3HUKHU TajlbBaHOMETpa
(8...10 moka3HWkiB). 3a MMM JaHUMH BH3HAYAIOTh TEMIT OXOJIOKCHHS
Marepiainy.

KoedimieHT TemiaonpoBiAHOCTI MIHEpaJlbHOI BaTH BH3HAYAIOTh 3a
dbopmyoro:

A= , (2.5)

o . 2
ne O — ToBHMHA 3pa3ka, M; R — temmoBuit omip 3paska, m“-°C/Br;
Ro — nmepexiiHuii TEIUIOBUHA  OMIp MDK JOTHUYHUMHU  TOBEPXHIMU
(Ro=4,5-10"% M*-°C/B).
TennoBuii omip 3HaAXOATH 3a HOPMYJIOKO:
10°

R= , 2.6
141. f -(2—0,89-10‘4] (26)

ne f — dakrop poscitoBaHHS TEIIOBOTO TIOTOKY, IO OOYHCIIOIOTH 3a
EMITIPUYHOIO0 (POPMYJIOIO:

f =O,4+—0’6 : (2.7)
(1+1,67-5)

M — TeMII OXOJIOKCHHS, 1110 BU3HAYAETHCSA 3 CKCIICPUMCHTY,

b — 6e3po3mipHuil mapaMeTp, 10 PO3paxoBYIOThH 3a (HOPMYJIOKO:

1
= 2.8
b (1+2,34-10°-5-¢-7)’ (28)

JIe ¢ — IIHTOMa TeIUTOEMKICTb 3paska, Jhk/(kr-°C); ¥ — cepeHs IyCTHHa, KI/M .

Tabnuys 2.1
OcHOBHI (i3UKO-MeXaHiYHi XapaKTePUCTUKH MiHEPAJIbHOI BATH
) Cepeans Cepenniii Bwmicr Bwmicr Koedinient
BoJioricTs, ] ] ] .. ] )

o T'yCTHHA, AiaMeTp |«KOPOJBKIiBY»,| OiTymiBi |TemionpoBigHocCTi,

0

kr/m® BOJIOKHA, MK % Mmaces1, % B1/(Mm°K)
BucHoBku
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OTpuMaHi B XOJ1 BHUKOHaHHS JIabOpaTOpHOi POOOTH  pe3yJIbTaTH
BUIMIPOOYBaHb 3aHOCATH A0 Tabm. 2.1 1 poOnsiTh BUCHOBOK IPO MapKy
MiHEpaTbHOI BAaTH.

Jlabopamopna poboma Ne 3.
HIATOTOBKA CUPOBUHHUX MATEPIAJIIB
IS OAEPKAHHS HI3JIPFOBATUX BETOHIB

(TpuBanictb BUKOHaHHS — 4 TON)

Mema pobomu — 03HAMOMUTHUCH 3 METOAMKOI0 NPUTOTYBAHHS IHO-,
ra30yTBOPIOBAYIB 1 CyXUX KOMIIOHEHTIB IS OJIEpKAHHS HI3JIPIOBATUX OCTOHIB.

3a60anna  — TIATOTYBaTM  IMHOYTBOpPIOBaYl:  Kiee€kaH1()OIbHUM,
CMOJIOCANIOHIHOBHH, TifpomizoBaHy kpoB, KICK; BU3HaUNTH BIACTHBOCTI ITHH;
MPUTOTYBaTH BOJIHO-AJIIOMIHIEBY CYCIICH3110; BHU3HAYUTH THUTOMY IOBEPXHIO
KPEMHE3EMHOTO KOMITOHCHTY.

Heobxione obnaouwanns i mamepianu: KICTKOBUW KJIEH, IAKUN HaTp,
KaHipoJIb, TEXHIYHA OOEHCbKA KpOB, CIPYAHOKHUCIE 3ali30, XJOPUCTUH
anmoMiHiH, amominieBa nyapa, [1AK-3, TTIAK-4, munsHUN KOpiHB, MIHO30MBAY,
npunan [HITIC-I, gamka, mipHI UWIIHAPU, Bard TEXHIYHI, €JIEKTPOIUIUTKA,
npwian [ICX-2, ekcukaTop, cymuibHa 1mada.

Buxiouni oani: nyist BUKOHaHHS poOOTH B TOBHOMY 0OCSI31 KOKHA Opurajaa
OJIEp)KY€E CaMOCTIHE 3aB/IaHHs, HaBeIeHe B Ta0u. 3.1.

IHopsinoxk BUKOHAHHSA PO0OTH

1. BUroToBiieHHsI CMOJIOCAIIOHIHOBOT'O MHOYTBOPIOBAYA.

[TonpiOHeHuii KopiHb (TOmepeaHbO 3aMOYeHWil y BoAl Ha 48 rox y
criBBiiHOMIEHH] 1:10) KUI’ATATH 10 OJEp’KaHHA CMOJISTHOTO €KCTPakTy 3
ryctuHor He MeHme 1,01 r/em®. V bOMY CMOJISTHOMY €KCTPaKTl 3aMOYYIOTh
HOBY TapTIil0O KOPEHs 10 OJepKaHHS piauHu, ryctuHor 1,02 r/em’, s
oJlep>kKaHHS POOOYOr0 PO3YMHY KOHIIECHTPOBAHHMH TMIHOYTBOPIOBAY PO3BOISATH
BOJIOIO B CITIBBIIHOIIIEHH] 1:6.

Tabnuys 3.1
Buau po0irt 119 Ko:KHOI Opuraam
Home
P Buau po6orn
Opuraau
1 BuroToBienHs kieekaHioJIbHOTO MIHOYTBOPIOBayYa
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BuroTtoByiieHHS CMOJIOCAIIOHIHOBOTO MIHOYTBOPIOBaYa

Burotosnenns ninoytBoproBaua KICK

Burotosnenns ninoytBoproBaua [TK

Bu3HnaueHHS OCHOBHUX BJIAaCTHBOCTEH MiHU: KPATHICTh, BUXIJ, CTIMKICTh

BuroToByieHHsI BOJTHO-aIFOMIHIEBOT CyCIIeH3I11

N[ oo Bl WDN

BusznayeHHs1 TMTOMOI TOBEPXHI MOJIOTOTO MICKY

2. BuroroBnenns ninoytBoptoBayda [1K.

['oTytoth 20-BiACOTKOBHI PO3YMH iAKOTO HATpy (OAMH JITP PO3YUHY
mictuth 200 T cyxoro NaOH).

o 2 xr xpoBi 60en momaroth 200 T 20-BimcotkoBoro po3unHy NaOH.
OtpumaHuil Ty>KHUIM pO34MH KpoBl HarpiBatoTh A0 Temneparypu 80...90 °C i
BUTPUMYIOTh 32 ITi€] TeMIepaTypu BIPOIOBXK 2 TOJI.

[NaponizoBaHy KpOB HEUTpaNi3ylOTh NUISXOM JOJaBaHHS J10 Hei 54 1
XJIOPUCTOTO AJIIOMIHIIO (BUTpaTa XJIOPUCTOTO altoMiHIlO ckianae 1,35 rua 1 1
CYyXOT0o iJKOrO HaTrpy, SKuUi OYB BUTpAuCHUU IS T1APOJI3y KpOBi, TOOTO
40-1,35=54r).

[otytoTh 15-BiICOTKOBUI PO3YMH CIPYAHOKKCIIOTO 31132 B OXOJIOKEHIN
110 40...50 °C xun’staeniii Boxi (Ha xosxui 850 cM® Bomu G6epyTs 150 r cipuanoro
3aiiza).

[lepen BUKOPHUCTaHHSIM OXOJOPKEHY TiAPOII30BaHy KPOB 3MIMIYIOTH 3
15-BIACOTKOBMM pO3YMHOM CIpYaHOro 3ajiiza B chiBBiaHomeHHl 1:0,3 3a
00’emom. [{ns1 ofepskaHHS MIHM BHCOKOI SIKOCTI MIHOYTBOPIOBAY 3MIMIYIOTH 13
BOJIOIO B MIHOMIIIAJI B cIiBBIAHOMIIEHH] 1:12 3a 00’ emMoM.

3. BuroroBnenns kieekani(poasHOTO MHOYTBOPIOBAYA.

50 r k1€ 3aMOUyIOTh y BOAl Ha 24 roj y chiBBigHOIIEHHI 1:1 3a Baroto.
[Ticnst 3amouyBaHHst cymimn HarpiBatoTh 0 40...45 °C 1 BUTpUMYIOTh 3a IIi€i
TEMIEpaTypu BIPOIOBXK 1,5...2 Toa 10 MOBHOTO PO3YUHEHHS KJIICTO.

Jo 150 ma kunm’sideHoro po3dyuHy igkoro Hatpy (Ha 1 1 Boaum — 166 T
iIKOTO HATPY) IOAAIOTH iJT Yac MOCTiiHOTO mepeminryBanHs 250 r moapiOHeHOT
KaHi(oJil 3 po3MIPOM YacTOK A0 5 MM. OnepkaHy CyMilll KUIT SITSTh BIPOJIOBXK
1,5...2 rox 10 MOBHOTO PO3YMHEHHS KaHi(omi. Y pasi HeOOXiTHOCTI Ha 3aMiHy
BUMApyBaHOI Yy TMpoIecl KHUII'SATIHHSA AojaiTh rapsay Boay (70...80 °C).
OpepkaHa Maca XapaKTEPU3YEThCS OJHOPIAHUM KOJIBOPOM 1 BIJICYTHICTIO
BKJIFOUEHb Y BUTJISA/II KOJIFOYOK 1 KPYITHHOK.

KineioBuii po3unH HEBEIUKUMU TOPIISIMH J0JaI0Th y KaHi(OIbHE MHIIO
B criBBigHOMEHH] 1:0,7 3a Baroo i peTesbHO MEPEMIIITYIOTh.
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Jlst onmepskaHHS PoOOYOro PO3YMHY KOHIIEHTPOBAHUUM IMIHOYTBOPIOBAY
PO30aBISAIOTH BOJOIO B CIiBBiAHOMIEHHI 1:5 32 00’ eMOM.

4. Burorosienus ninoytsoproBaua KICK.

VY nomareBy MimajKy 3acuIaloTh 17 T K€ 1 J0mal0Th 1 1 BOAHM 3
temnepatyporo (30...35) °C. Cymimn nepemiliyioTh J0 MOBHOTO PO3YMHCHHS
KJICIO.

Ho cymimi gomarote 10 r© kaHiQoni W mepeMilIyloTh YHPOAOBK
20...25 xB.

Jlis  onepkaHHA pPO3YMHY pPOOOYOi KOHIEHTpalli MiHOYTBOpPIOBaY
PO30aBJISIIOTH BOJIOIO B CITIBBIHOIIEHHI 1:9 3a 00’ emMomMm.

5. BuznaueHHs (i3uK0-MeXaHIYHUX XapaKTEPUCTHK I1HU.

V niH036HMBaY 3aBaHTaXYIOTh 350 CM° PO3UHHY MIHOYTBOPIOBaYa POGOUOL
KOHIIGHTpaIlii 1 30MBalOTh YHPOIOBX 5...6 XB 1m0 oxepxkaHHs miHW. [liHy
BUBAHTAXYIOTh y 3aBYACHO 3BakKeHY 10-JIITpOBY €MHICTh 1 BU3HAYAIOTH i1 00’ €M
Ta Macy.

Buxin nminu (KpaTHICTh) BU3ZHAYAIOTH 32 (HOPMYIIOLO:

v, (3.1)

ne Vi — 00’eM miHW, BUBHAYCHUH B JACCATUIITPOBIA MOCY/IMHI, em®: V — 06’em
) . 3
PO3UYMHY MHOYTBOPpOBaua podouoi koureHrparii (V = 350 cm”).

Buxia nop Bu3HauyaTh 3a (popMyIoro:

© (3.2)

ne Vi —00’eM minm, 1; G — Maca ImiHH, KT.

Crifikicte miHM Bu3HavatoTh Ha npuiani HHITIC-1 (puc. 3.1), mo
CKJIaIa€ThCs 31 CKIISIHOT MOCYAMHM Ta TPYOKH, Ha KIHII SKOi 3HAXOAUTHCA KpaH.
TpyOka wmae wmKamy A BUMIPIOBaHHS BIAXOAIB PIAMHU B KyOIYHHX
CaHTUMETpaXx.

J1.

700
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CTiMKICTb MIHU XapaKTEPU3y€EThCS:

— 4acoM 13 MOMEHTY OJIep)KaHHA MIHU 1 JO TMOYATKy BIJOKPEMIJICHHS
pIIUHY;

— KUTBKICTIO PiIMHH, IO BIAIIINIACH YIIPOIOBXK 1 rom, oM.

6. BuroToBiieHHsI BOJTHO-aJTFOMIHI€BOI CyCTICH3I.

3mimytorb 1 T amowminieBoro mnopomky 3 10...15 r Bomu. [us
nernapadinizamii mypu Ta Kpamioro ii 3MillyBaHHS 3 BOJOIO 10Aal0Th 5%, Bij
MacH MyJIpy, TOBEPXHEBO-aKTUBHOI pEYOBUHHU (KaH1()OIbHE MUJIO 1 T.I1.).

/. Bu3HaueHHs! TUTOMOI ITOBEPXHI MEJIEHOTO MICKY.

[luTtoMy TOBEpXHIO KPEMHE3EMHUCTOT0 KOMIIOHEHTY BHU3HAUYAIOTh 32
nonomororo npuiany [ICX-2, cxema sikoro HaBeaeHa Ha puc. 3.2. [lutomy
MOBEPXHIO MOKHAa BHM3HA4YaTH TakKOX 1 3a JONOMOTOr0 mnpuiany breiina, 60
npuHuun aii npunaais [ICX-2 1 baelina ogHakoBUil.

Marepiasl BUCYIIYIOTh 0 TOCTiHHOT MacH 3a temnepatypu (105+5) °C i
OXOJIOJKYIOTh JO KIMHATHOI TemmepaTypu B ekcukatopi. IlpoOy matepiany
3BaXyrOTh 3 TouHicTio g0 0,01 1. Kimbkicte Marepianmy OepyTh 13

criBBigHOIIEHHIM P = 3,33 p, 1e p — rycTuHa matepiaiy, o BUIPOOYIOTb.

Mwmepisn  pyc 32 Cxema npunany [1CX-2:
§ 1 — MmaHOMeTp; 2 — TYMOBa TpyIIa;
3 — KkpaH; 4 — 3'eMHYBaJbHI CKIISHI
TpyOKH; 5 — miIyHxep; 6 — KioBeTa

Hep(popdmxi AKCE

Ha nepdopoBanuii nuck ykinamgaroTs QuUIBTpyBaIbHUN AP 1 BUCUITAIOTh
B KIOBETY KPEMHE3EMHUCTHH KOMITOHEHT. BUPIBHIOIOTH MOBEPXHIO MaTepialy,
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HAaKpUBAIOTh HWOTO (UIBTPYBAIBHUM TAiepoM, YIIUIBHIOIOTH TOPOIIOK 3a
JIOTIOMOTOI0 TUTYHKEpa, HATUCKAIOUX Ha HHOTO PYKOIO.

3a 1OMOMOroK HOHIyca Ha IUIAHI TUTYHXKEpa Ta IIKajdd Ha IMOBEPXHI
KIOBETH BU3HAYAIOTh BUCOTY LIapy YIIUIBHEHOTO MaTepiaity.

[Ticns BunmaneHHs TUTYH)XKepa 3 KIOBETH BIiJKpUBAlOTh KpaH 1 3a
JIOTIOMOTOI0  TPYIIl CTBOPIOIOTH  PO3PIDKEHHS IMiJ IIapoM MaTepiany.
Po3pimkeHHss MOBUHHO OyTH TakuM, 100 piiMHA B MaHOMETPI MiAHSAIACH O
PiBHSI BEpXHBOT KOJIOH.

[ToTiMm 3akpHUBarOTh KpaH 1 32 JOMIOMOTOI0 CEKyHAOMIpa BUMIPIOIOTH 4ac,
YOPOAOBXK SIKOTO MEHICK PITUHU MaHOMETpa MpOHIe MK JBOMAa CYCIIHIMHU
pPHUCKAMH.

[Tutomy MoBEepxHIO MaTepiady MiAPaxoBYIOTh 3a (HOPMYIIOLO:

5, =k MIT
P
ne k — crama mpuiaay, HagaeTbes B MACHOPTI HA MPHJIAA JUIA KOXHOI mapu

(3.4)

pucok; M — BelnyuHa, sSKa 3aJCKUTh BIJl BUCOTU IIApy Marepiaiay 1 B’S3KOCTI
MOBITPsI, BA3HAYAETHCS 32 (POPMYIIOIO:

M = 0,14\/12_0-%-(4,9|_—3,33)1'5 1}, (3.5)
7

ne L — Bucora mapy ymuibHEHOTO Marepiaily, cM; 1 — 4ac, 3a SIKUi MEHICK
PIAMHU MOPOXOJUTh MIXK JBOMa pUCKaMM MaHOMeTpa, ¢; P — maca mnpoOu
Marepiaiy, r,

77 —B’SI3KICTh MOBITPSI.

7. OtpuMaHi (PI3UKO-MEXaHIYHI XapaKTEPUCTHKU IIHOYTBOPIOBAUIB 1
3HAYEHHs TMHMTOMOi TIOBEPXHI MOJIOTOTO KPEMHE3EMHCTOTO KOMIIOHEHTY
3aHOCATH 110 Ta0iI. 3.2.

Tabnuys 3.2
Pe3yabraTu BUNIpoOyBaHb (QizMKO-MeXaHIYHUX XapPaKTEePUCTUK
CHPOBHHHHUX MaTepiaJiB JJis Hi3ApOBaTUX 0€TOHIB

18



z : g : Z
E ﬁ = E'\ A % 3} %m = "Q_')
- 3) = = = S » = s = =
No = = O .SE\EQQENc&
- Marepian = == | E SEE T |E B
3/n - |8%| §3 | EES&c|5£¢8°
= A= Z 3 =2 E )
== C = s
1 Krneekanidonpuuii
MHOYTBOPIOBAY
2 CMoocanoHiHOBHM
MHOYTBOPIOBAY
3 | IMinoyrBoproBau KICK
4 [TinoytBoproBay 11K
3) Menenuii micok
BucHoBku

OpepxaHi B XO0JA1 BUKOHAaHHS JabOpaTopHOi pPOOOTH  pe3ynbTaTH
MIOPIBHIOIOTH 3 BUMOTAaMH JIO0 MaTepialiB.

Jlabopamopra poboma Ne 4.

EKCIHHEPUMEHTAJIBHUM IIJIBIP CKJALY NTHOBETOHY
TA BU3HAUEHHS NOT'O BJIACTUBOCTEM

(TpuBanicTh BUKOHAHHS — 8 TON)

Mema pobomu — eKCTIepUMEHTALHUN T1I01p CKJIaly MHOOETOHY.

3asoannss — onepxkaTu MHOOETOH 13 3aJaHOI0 CEPEIHBOIO T'yCTHHOIO,
BU3HAYUTH (PI3UKO-MEXaHIUYHI XapaKTEPUCTHUKU IMIHOOETOHY; CKOPUTYBaTH
CKJIAJI 3T1IHO 3 BUXIIHUMHU BUMOTaMHU.

Heob6xione obnaonannsa: Barm TEXHIYHI 3 THUpSIMH, cepuyHa dama 3
nomartkoro, dopmu 7,07x7,07x7,07 cM, IiHOTa30pO3YMHOMIIIIATIKA, TPOMAPOYHA
KaMmepa, MiIpHUWA [WIHIAP, Bicko3uMerp Cyrrapaa, cymwibHa 1ada,
TiApaBIivyHUMN TIpeC, JiHIAKa, EMHOCTI 3 BOJIOTO.

Buxioni oani: KoxHa Opurajza BUKOHYE PO3PaxXyHOK CKJIAJy MIHOOETOHY
pi3HOI cepemnboi rycturm (400, 500, 600, 700, 800, 900, 1000 kr/m®) 3rigHo 3
TAaHUMU, HaBEJEHUMHU B Ta0II. 4.1.

Tabnuys 4.1
BuxiaHi 1aHi 15 po3paxyHKy CKJIaay MiHOOEeTOHY
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CniBBigHOLICHHA
Homep , ] B’SI5KYy401 PEYOBUHH i
B’sikyue IlinoyrBOproBayu
opuraau KPEeMHEe3eMHCTOro
KOMIIOHEHTY
KJIeeKaH1(hOMbHUI
1 HOPTJIAHLIEMEHT . " 1:0,75
CMOJIOCANIOHIHOBU I
2 -~ -'- 1:1
3 e - 1:1,25
4 3MillIaHa B’sDKyda peuoBHHA — KIIeeKaH1(hoTbHHUIA, 1:0.75
. . . )
nopTiaHIeMeHT : BarmHo — 1:1 T1IpOJII30BaHa KPOB
5 ="~ M- 1:1
6 e - 1:1,25

[TpumiTka. SIK KpeMHE3EMHUCTHII KOMIIOHEHT y pOOOTi BHKOPHUCTOBYIOTH MOJIOTHIA
HIIAK.

3asie’KHO Bl cepeHbOi I'yCTHUHH MIHOOETOHY, 3TiAHO 3 JaHUMHU Tabm.4.2,
MPUIMAIOTh TEKYJiCTh PO3UHHY.
IHopsinoxk BUKOHAHHS PO0OTH
1. BuzHaueHHs cepeTHbOI TYCTHHH IEMEHTHO-IIUTAKOBOTO PO3UHHY.
3BaxyoTh 400 T cyxoi cymimni B’SDKy4Ooro 1 MOJIOTOTO IIJTaKy 3
BpaxyBaHHSAM CIIBBITHOIICHHS KPEMHE3EMHCTOTO0 KOMIIOHEHTY 10 B’SDKY4Ol
PEYOBHHH.

Tabnuys 4.2
3aj1e:KHICTh TEKYY0CTI BiJl CepeHbOI I'YCTUHH MIHO0ETOHY

Cepeansi rycTUHA MiIHOOETOHY, Kr/M°
400 500 600 700 | 800 | 900 | 1000

Iloka3Huk

Teky4icTh po3uuHY, 34 30 26 24 29 20 18

CM

Cyxy cyMmill peTenbHO MEepeMillyloTh y CHEepUyYHii yam Ta J0aloTh
BiIMIpEHY KIJTBKICTh BOJH. YTPOAOBK 3...4 XB PO3UMH MEPEMINTYIOTh BPYyUHY
JIOMATKOI0, TICIAS YOro BUMIPIOIOTh TEKYYICTh PO3YMHY Ha BICKO3UMETPI
Cytrapna. i onepaiiii MOBTOPIOIOTH 3 PI3HOIO KUIBKICTIO BOAM JI0 OJEPKAHHS
HeoOx1qHOoi TekydocTi. OpieHTOBHI BuTpath Boau Ha 400 r cymimn s
onepkaHHs TeKyqocTi (24+1) cm cknamarots 160...180 M.
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BuzHnauaroTe rycTHHY po3uuHy 3 po3paxyHky Ha 1000 r cyxoi cymirri,
3a4YMHEHOT HEOOX1THOIO KUTHKICTIO BOJIH.

2. Bu3naueHHs KpaTHOCTI I1HH.

[Tiny onepxyioTh 30uBaHHAM 150 © pob60OYOro po3uuHy MiHOYTBOpIOBaua
B MMIHOOETOHOMIIIAJIIII BIIPOJIOBXK 5 XBUJIMH.

O6’eM MiHU BUMIPIOIOTH MIPHUM IIMIIIHAPOM, MicTKicTio 0,5 11, a Macy
BHU3HAYAIOTh SIK PI3HUIIO MAC CKIISIHKH 3 TIIHOIO Ta OPOKHBOT CKIISTHKH.

KpatHicTh miHM BU3HAYAIOTH 32 (OPMYIIOI0

v (4.1)
ne V, —o00’eM minm, n1; P, — Maca mIiHH, KT.

3. [opucTicTh MiHOOETOHY BU3HAYAIOTh 32 POPMYIIOIO:
4.2
H2=1—&(W +£j, (42)
k T

. 3, .. .
JI€ Y. — CEpeaHs I'yCTHHA MHOOETOHY, r/cM’; K, — KoedimieHT 301IbIICHHS Macu
y TpoIieci TBEpAiHHS 332 paXyHOK 3B’s13aHoi Boaw, K. = 1,1; W — muromuii 06’em
. 3 o
CYXUX KOMIIOHEHTIB, I/CM", SIKUIl BUBHAYAETHCA 32 POPMYIIOLO:

1+B/T
=+—¢—B/T, (43)
7p

ne y? — (akTUYHA TYCTHHA PO3YUHY, r/em’; B/T — BOfI0-TBEp/IC BiHOIICHHS.

4. Butpat miHOyTBOpIOBaYa Ha | M° (Kr) BU3HAYAIOTH 38 QOPMYIIOH:

Hz
P =J-V, (4.4)

n

ne K — kpartHictb miHM (He MeHIIe 15); o — Koe(IiUieHT BUKOPUCTAHHS

niHoytBoproBaua; = 0,85; V —006’em 3amicy, V = 1000 5.

5. Burparn marepiamiB Ha 1 M° GeToHy MiZpaxoBYIOTb 3a (QOPMyIIaMu
(4.5)...(4.8):

SIK BMIXIZHI 3HAYEHHS I Yac po3paxyHKiB MoOkHa mpuiHsata: K. =1,1;
a = 0,85; K =20 n/kr mij 9ac BUKOPUCTAHHS TTHH.

— YCBOI'0 CYXOr'0 KOMIIOHCHTY.

Tey, (4.5)
K

P

ox
C
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Ie 7. — cepeHs IycTHHA miHoGeToHy, Kr/M>; V —06’eM 6etony (V = 1 v°);

—B ,SI)KV‘{O.I‘ PECYOBUHMU.

P
cyx (46)

P = ,
w4 C

ne  C — BIZHOIIEHHS KPEMHE3EMHUCTOTO KOMIIOHEHTY JI0 B SKYy4Oi PEUYOBHHH;

— KPCMHEC3CMUCTOI'O KOMHOHeHTVZ
P =P, -C 4.7)

— BOJM.
P, =P, B/ (4.8)

6. BukoHyloTh TepepaxyHOK KOMIIOHEHTIB Ha 00’eM J1abopaTOpHOTO
3aMicy.

7. [IpurotyBaHHs J1a00paTOPHOTO 3aMICy.

PoGounii po3urH MiHOYTBOpIOBaya 3aJIMBAIOTh Y MIHO30MBAY 1 BMUKAIOTh
MIIIAIKY Ha 3 XB.

Boay, kpeMHE3eMUCTHH KOMIIOHEHT Ta B’SKyde MEPEMIIIYIOTh BPYYHY.
OpepkaHy cyMmill JOAAlOTh y MIMIANKY 31 CIIHEHHM IMIHOYTBOPIOBAaYEM 1
MEePEMIIIYIOTh YIIPOJIOBXK 2,5...4 XBUJINH.

BuszHayaioTh TYCTHHY HI3APIOBATOI Macu MIHOOETOHHOI CyMIIll HMUISXOM
3Ba)KyBaHHSI B TOCY/IMHI, MICTKICTIO | 11, 13 BiipaxyBaHHSIM HOTr0 MacH.

HiznproBaty GeToHHy cymim 3anuBaroTh y hopmu 7,07x7,07x7,07 cm.

8. [licnst TemnoBoi 0OpOoOKHM, SAKiM MITArOTh BCi 3pa3Kd, BU3HAYAIOTh
dbakTuuHy 00’€MHY Macy OJEp)KaHOTO MIHOOETOHY, 3BaXXyIOUHM 3pa3KH, sKi
BHCYIIICHI JI0 TIOCTiIHHOT MacH 3a Temmieparypu (105+5) °C.

9. ®akTUyHy TOPHUCTICTh MIHOOETOHY BHM3HAYAalOTh 3 BpaxyBaHHSIM
(haKTUYHUX TTOKA3HUKIB 32 (OPMYJIOIO:

" 1 VP (4.9)

@
Y
ne y? — gakTuyHa TYCTHHA HI3IPIOBATO-OETOHHOI CyMIilli, Kr/M°.

10. KoeditieHT BUKOPUCTaHHS  MIHOYTBOpIOBaua  YTOYHIOIOTH 34
dbopmyiioro:

p _17-VE
K-P

niH

a

(4.10)

P

8's01C

+P +P,,
V4
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ac

11. KoedirieHT 3B’ 43yBaHHS BOAU YTOYHIOIOTH 32 (hOPMYJIOHO:

ve(,. B
¢ L (17), (4.11)

12. I3 BpaxyBaHHSM YTOYHCHOTO 3HAUYCHHS, MOPHUCTICTh BU3HAYAIOThH 32
dbopmyIoro:

. ¢ B
I =1- i:fp -(w +?j, (4.12)

13. OcraTounmii Po3paxyHOK BHTPAT MiHOYTBOpIOBa4a Ha 1 M° GETOHY
BUKOHYIOTH 32 (hOPMYJIOIO:

*

P, = 100,%- (4.13)

14.B orpumMaHux MMIHOOETOHIB BH3HAYAIOTh MIIHICTh HA CTHCK,

BOJIOBOMpAHHA Ta KOE(DIIIEHT pO3M SKIICHHS. 3a pe3ysibTaT BUIPOOYBAHHS
OepyTh CepelHE 3HAYCHHS MOKa3HWKA, OJCP’KAHOTO ITi/I Yac BHIPOOYBAaHHS, HE
MEHIIIE TPhOX 3Pa3KiB.

JI1st BU3HAYCHHSI BOJIOIIOTIIMHAHHS 3pa3Ki BUTPUMYIOTh Y BO1 BIIPOJOBIK
48 ronuH. BogomnorivHaHHS BU3HAYAIOTh K PI3HUINI0 Mac 3pa3KiB Marepiaiy B
HACUYEHOMY BOJIOIO CTaH1 Ta y BUCYIIEHOMY 3a (hOpMYJIOI:

w =M-100, % (4.14)
mZ

Jie m; — Maca 3pasKiB, siKi 30epirajuch npoTsarom 48 roa y BoAl, T; m, — maca
3paskiB, Bucymienux 3a t = (105+5)°C, r.

KoedirtieHT po3M’IKIIEHHS] BU3HAYAIOTH SK BITHOIICHHS MEXKI MIITHOCTI
]l YaCc CTUCKY 3pa3KiB, skl 30epiraauch ymnpoaorx 48 roa y Boai, 10 MExXi
MIIIHOCTI MiJl Yac CTUCKY 3pa3KiB, 1110 30epiraiuch y NOBITPSIHO-CYXHX YMOBaX, 1
PO3paxoByIOTh 3a (hopMyIioro (4.15):

R (4.15)

ne Ry — MIIHICTh HAa CTHCK 3pa3KiB, iK1 30epiranuch y Bojl, MIla; R, — MirHICTh
Ha CTHCK 3Pa3KiB, K1 30epirajiuch y MOBITPSIHO-CyXuX ymoBax, MIIa.
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15. Pe3ynbTaTi po3paxyHKiB Ta BUPOOyBaHb 3BOASATH Y TaoI. 4.3.

Tabnuys 4.3
Cxyaau niHO0OeTOHHHX cyMillel Ta (i3UKO-MeXaHiYHi XapaKTepucTUKH
OTPUMAHUX MIHOOETOHIB

Butpatu KoOMnoHeHTIB R
. «
YTOYHEHOTI'0 CKJIALY, ®daKTUYHI 3HAYEHHS « = =
3 = = ° =
Halw™m = 5 X o
E( = A e =) E
s - = g = E e
E- < = gﬁ E E[ ™ g E
= = =~ = ) o = a
= = .| = < 2 = = 2
2 = =) = = d) =
) S E = e - P o & = =
5 2 |88 8 | g |m || k| E |z = | E
= = |E S| & S ’ 2 | F S S
] = = o
= 5 S = s = = 2 <
> & o e = 2 2
¥ |2 F = |8 2
= = e
=

BucHoBku
AHa3yl0Th OJepKaHl AaHi, OyayroTh rpadikyd 3aJIeKHOCTI CEpPeIHbOI
IYCTUHU, MIIHOCTI, BOJOTNOIJIMHAHHS BiJ 3HAYEHHS  CIIBBITHOIICHHS
KPEMHE3EMHUCTOTO KOMITOHEHTY JI0 B’SKY4YOro. 3a HAaWKpAIMMH PE3YIbTaTaMH
BU3HAYAIOTh ONTHUMAJIbHE CIIBBIIHOIICHHS KPEMHE3EMHUCTOTO KOMIIOHEHTY [0
B’SKYYOTO.

Jlabopamopra poboma Ne 5.
OJEP KAHHSA IIJIAKOJYKHOI'O IITHOBETOHY, BUBHAYEHHSA
MOI'0 BJJACTUBOCTEM MOPIBHSAHO 3 NIHOBETOHOM
HA OCHOBI HOPTJAHAUEMEHTY
(TpuBasicTh BUKOHAHHS — 8 T0[T)
Mema po6omu — BUTOTOBUTH IIUTAKOTYKHUHM TIIHOOETOH Ta BU3HAYUTH HOTO
(b13MKO-MeXaHI4HI BIACTUBOCTI.
3ae0anns — onepKaTH NUTAKOIYKHUN THOOETOH 13 3aJJaHOI0 CEPEIHBOIO
T'YCTUHOIO; CKOPHUTYBAaTH CKJIQJ{ 3TiAHO 3 BHUXIJHAUMH YMOBAaMH, BHU3HAUYHUTH
(b13MKO-MEXaHIUYHI XapaKTEPUCTUKU HUIAKOIYKHOTO  IMIHOOETOHY; MPOBECTH
MOPIBHSUTBHUIM aHaMI3 13 aHAJIOTIYHUMHU JaHUMHU IS MIHOOETOHY Ha OCHOBI
MOPTJIAHIIEMEHTY.
Heobxione o6naonanna: IMBUIKOXIIHUN 3MilllyBady, Baru TEXHIYHI 3

rupsimu, hopmu 7,07x7,07x7,07 cMm, mpomaproBajgbHa Kamepa, CylmibHa mada,
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TiApaBIIYHUN Mpec, MITHUNA IWIIHAP, chepuyHa daiia 3 JIOMATKOI, JHINKa,
€MHOCTI 3 BOJIOIO.

Buxioni oOami: us poOoTa € MPOAOBXKEHHAM JabopaTopHoi poOoTu Ned.
BinmoBigHO A0 3aBAaHHS MPOMOHYETHCS OJEPKATH INUIAKOIYXHHUHM MHOOETOH
cepeannoi rycturu 500, 700, 900 KF/M3, 3T1AHO 31 CKJIagaMu 1a0i.5. 1.

Tabnuys 5.1
Cxiaaym HIIAKOJIYKHOTO IIHO0ETOHY
BurpaTn komnoHeHTiB Ha 1 M
Jly:xHuin
Cepenns 3
Ne 1 . 9 3oaa KOMIIOHEHT ] 4
rycrua, | [lnak-, | ITlicok”, MinoyTBOproBay -,
3/m 3 BHHECCHH ryCTHHA
KI/M KT KI 00’eMm, a
1, KT PO34HHY,
a 3
KI/M
500 550 - 100 400 1200 35
700 340 — 320 320 1200 22
900 400 400 - 340 1300 20
[TpumiTku:

1. TInToMa TOBEPXHS MOJIOTOTO HITaKy 320 M2/KT.

2. ITicok BUKOPUCTOBYIOTh BUCYIIIEHUM 1 TPOCISTHUM.

3. SIk mMy>XHHI KOMITOHEHT BHKOPHUCTOBYIOTH DiIIMHHE CKJIO, TYCTHHOIO
1300 kr/m°, i comomyskHuii mas (a6o comy), 3 ryctunoo 1200 kr/m’,

4. ITinoytBoprosau [10-1.

IHopsinoxk BUKOHAHHS PO0OTH

1. [lepepaxoBylOTh KOMIIOHEHTHM OETOHHOI CyMmilll Ha OJWH 3amic,
00’emoM 1,5 1.

2. Y MBUAKOXITHUA 3MIlTyBad BIMBAaIOTh pPO3pPaxoBaHy KiJbKICTh
JY>KHOTO KOMIIOHEHTY 1 MHOYTBOPIOBaYa, MEPEMINIYIOTh CyMIIll YIIPOJOBXK 2 XB
JI0 OJIep»aHHsI CTINKOI MiHMU.

3. [Ipu BUMKHEHOMY 3MillyBauli B CyMIll JOJAIOTh MEJICHUN IIJaK,
MPOCISIHUI MIiCOK ab0 30,Ty-BUHECEHHS Ta MEPEMILIYIOTh YIPOJOBX 2 XBUJIHH.

4. IlinrotoBiaeHy  O€TOHHY  CyMill  poO3luBalOTh Yy  (opmu
7,07x7,07x7,07 cm. KoxHa cepis 3pa3kiB, IO BIJNOBIJa€ TEBHIA CEpemHIM
T'YCTHHI, TOBUHHA CKJIaAaTucs 3 9 3pa3kis.

5. Ilicnst 16 Tox momepeHbOrO0 BUTPUMYBAHHS 3pa3KH MPOMAPIOIOTH 3a
pexumoMm 5 + 5+3 roj 3a TeMriepaTypu 130MeTpuYHOro BuTpuMyBaHHs 60 °C.

6. [Ticas TerioBoi 0OpOOKM TpH 3pa3ku BUCYUIYIOTh B CYIIWIbHIN mmadi

3a t = (105+5) °C no moctiiiHOi MacH 1 BU3HA4YAIOTh (PaKTHUHY 00’€MHY Macy
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OTPUMAHOTO IUTAKOIYXHOTO MHOOETOHY. TpH 3pa3ku BUTPUMYIOTH YIPOIOBK
48 ron y BOJII, TpH 3pa3ku 30€piraroTh Ha MOBITPI.

7. JIns 11aKoJTyKHUX MHOOETOHIB Pi13HOT T'YCTUHU BU3HAYAIOTh MIIHICTh
Ha CTHUCK, BOJOTOTIMHAHHS 1 KOE(DIIEHT pPO3M’SIKIICHHS, 3aCTOCOBYIOUHU
METOAMKH 1 hopMyiu 10 1abopaTopHoi podotu Ne 4.

8. Onmepxani AaHi 3aHOCATH 10 TaouI. 5.2.

Tabnuys 5.2
Pe3yjbTaTu BUNPOOYBaHb HNIJIAKOJIY:KHUX MIHOOETOHIB

®Di3nKo-MexXaHIYHI MOKA3HUKHU MiHO0ETOHY

Homep ckiany

. MinnicTh mig yac |BogonorjimHeHnHs, Koedginienr
NMiHO0ETOHY \
cTucky, Mlla % PO3M’AKIIEHHSH
BucHoBku

CryneHTH aHami3yloTh OJIepXaHl JaHl TMOPIBHSHO 3 aHAJIOTIYHUMHU
MOKa3HUKaMHU MMHOOETOHY Ha MOPTIaH/AIIEMEHTI.
Jlabopamopna poboma Ne 6.
BIIJIMB BIBPALIMHOI OFPOBKH HA ITPOIIEC
I'ASOBUJAIJIEHHSA B TASOBETOHHUX CYMIIIAX

(TpuBasicTh BUKOHAHHS — 4 TOJ)

Mema pobomu — BUSABUTH BIUIMB BiOpalliifHOi 1ii Ha IpoIeC ra30BH/II-
JICHHS B TA300CTOHHUX CyMIiIlIax.

3a60anna — BU3HAUUTU XapakTep Ta30BUAUICHHS B Ta300€TOHHHUX CY-
MIIIAX Ha PI3HUX B’sDKy4yuxX O€3 3acToCyBaHHS BiOpauliiiHOI 1ii 1 3 HElo;
MOPIBHATH TPOLIECH TA30BHUJUICHHS 13 3aCTOCYBaHHSAM BiOpariifHoi mii Ta 0e3
Hel; BU3BHAYUTH Yac BIOpYBaHHS IMiJ] 4ac CIIy4yyBaHHS Mac 3aJaHOTO CKJIaJy.

Heobxione ob6nraonaunns: BiOpOMalijaHYMK, Bard TEXHIYHI, Tra3o-
METPUYHMI Mpuiaa, ceKyHaoMmip, chepuyHa yama 3 JIONaTKOoKo, MIpHUHN MOCY/,
Bicko3umetp CyTTapna.

Buxioni oOawui: po0OoTa BUKOHYETHCS 3TiIHO 3 BapiaHTaMU 3aBJaHb,
HaBeJIeHUMHU y Tabi. 6.1, 3 HACTYITHUM y3araJIbHEHHSIM OTPUMAaHUX Pe3yJIbTaTiB
YCI€10 TPYTIOIO.

Tabnuus 6.1
BapianTu 3aB1aHb 1J151 BAKOHAHHS JIa00OPATOPHOI podoTH
Bu Bu Cuocio |IIpuban3Hi
. 9 , o C [Temmepartypa, °C P
Hi3IPIOBATOr0 B’ Sy 401 CIIYYYBAHHS| 3HAYCHHS
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= 0eTOHy pe4yoBUHU B/T
g5
2 = BOIH |[PO3YHHY
= g
1 | Tasoberon | LlOPTIaHA- 1 60 45 | 3puuaitme | 0,58-0,62
LIEMEHT
2 T"azocwmiikar Bamro 3 35 30 - 0,6-0,64
[TopTnana-
3 I'azo0eton |uemenr : BanmHo| 1,5 50 35 - 0,59-0,63
1:1
4 I'asocuikar Hoprrana- 1 60 45 3Buuaiine | 0,34-0,36
LIEMEHT
5 | Taso6eron Banno 3 35 30 Biopo- 1 4544036
CITy4yBaHHSI
[Toptmanmue-
6 lasocwiikar | MEHT : BAaIllHO 15 50 35 - 0,33-0,35
1:1

[Tpumitka. C — BiZHOUICHHS] KPEMHE3EMHCTOTO KOMIIOHEHTY 10 B’ SKy40i pEYOBHHHU.

Iopsaiok BUKOHAHHS PO0OTH

1.3rigHo 13 3aBIaHHA TOTYIOTh CyXy CyMIII B SDKY4oro 3
KPEMHE3EMUCTUM KOMIIOHEHTOM Y KUIBKOCTI 1 KT.

2. ['oTy10Th BOJIHO-QJIFOMIHIEBY CYCIIEH31I0, SIKA MICTHTh y co01 1 T myapu
(muB. poboty Ne 3).

3. Y cyxy cyMill AOJAI0Th MIAICPITY BOAY, B KUIBKOCTI, IO BIJMOBITAE
BUMOTraM 3aBJIaHHSA, PETEJIbHO MEepeMIIIyIOTh i1 1 BH3HAYalOTh TEKYYICTh
po3unHy 3a JornomMororo Bickozumerpa Cyrtrapna. Ilix yac npurotyBanHs Macu
HEOOX1JIHO BpaxyBaTH BOJy, SIKa BBOAUTHCSA B CyMIIll pa3oM 13 BOJHO-
AITFOMIHIEBOIO CYCIICH3I1€EO.

4. BoiHO-aIOMIHIEBY CYCIIEH31I0 JIOAAlOTh y CYMII, [EepPEMIIIYIOTh
YIPOAOBXK XBWJIMHHU, HIBUAKO BWJIMBAIOTH TOTOBY ra3omacy, 3 BiAIOBIIHOIO
TEMIIEpaTypoI0, y BHYTPIIIHIA HUIIHAP Ta30METPUYHOIO MPHIIATy, MICTKICTIO
1,5...2 1, 1 mWUIBHO 3aKpUBaIOTh Kpuiky (puc. 6.1). Boxa, K010 3amOBHIOETHCS
TepMOCTaT TMpujaay, MOBUHHA MaTh TemmepaTrypy Ha 5...7 °C Bumnyy 3a
MOYaTKOBY TEMIIEpATypy ra30MacHu.

BuroTtoBisitoTh razomMacy 1 yKJIaJaloTh y BHYTPIIIHIN IWIIHIP 13 TaKUM
pPO3paxyHKOM, 1100 13 TPEThOi XBUJIMHU, PAXyIOUd 3 MOMEHTY BBEJICHHS B Macy
AIOMIHIIO, IOYaTH CIIOCTEPEKEHHS 32 Ta30BUIITICHHSIM.

5. I'a3, o BUAIAETHCSA Yepe3 TYMOBY TPYOKY 1 pe3epByap, HaIXOAUTh Y
MIpHUM UWJIIHAp, J€ BHU3HA4YaloTh Horo o60’eMm. Bucotry migiiomy Macu
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BUMIPIOIOTh 3a JOMOMOTOI MPOOIPKU 3 MOJIIKAMH, Ta IITOKA, SIKUM BLIBHO
NEPECyBAEThCSI Y OTBOpI Kpumiku. KinbKiCTh ra3zy 1 BHCOTY HiAHOMYy Macu
BHU3HA4Yal0Th Yepe3 KoxkHi 30 c.

3a mnouatkoBoi Temmepatrypu 40 °C mpomec Ta30BUIUICHHS B
razo0eToHHux cymimax, TpuBae 30...40 XxB, a B Ta30CHJIIKaTHUX CyMiIIax
25...30 xB. Ha 3akiH4ueHHsA Tmpollecy Tra30yTBOPEHHS BKa3zye€ MPUIHUHEHHS
BUIUICHHS Ta3y BIPOJOBXK 4...5 XBHIWH.

6. locmin moBTOprOIOTH 2...3  pasu, pe3ylbTaTH CIOCTEPEKEHb
3aIMCYIOTh B TaOM4HiM dopmi (Tadim. 6.2).

Puc. 6.1. Cxema ra3oMeTpu4HOTO
npuiIany:
1 - wmwmHAp 13 NOABIMHUMH

CTIHKaMH; 2 — BHYTPIIIHIA UUTIHAP

13 KpHIIKOIO, SIKa HAarBUHYYEThCA 1
Ma€ TPU OTBOpH; 3 — TEPMOMETD;

4 — mpobipka 3 MOAUIKaMH; 5 — HITOK

JUIsL BUMIPIOBAHHS BUCOTHU MiHOMY
Mace; 6 —rymoBa Tpy0a; 7 — MipHHIA
utiHAp; 8 —pesepByap

7/.3a OTpUMaHUMHU CEPEIHIMH 3HAYCHHSIMH, OOYHCICHUMH 34
pe3yibTaTaMu TPbOX BU3HAYEHb, OYIyIOTh I'padik MIBUIKOCTI Ta30BUIIJICHHS,
BIIKJIaJal0uM Ha oci abcuuc yac (XB), a Ha OCl opauHaT — o0’eM Taszy, 110
BUJIIJIUBCH.

8. JlocaimkeHHs Ta30BUALICHHS Mia yac BiOpyBaHHA. ['0TyroTh Tazomacy
33JIaHOTO CKJIaay 1 YKIAJaloTh il y BHYTPIIIHIA UWIIHAP Ta30METPUYHOIO
npwiany. CrocrepiraroTs 3a TUM, 00 MOYaTKOBA TeMIIepaTypa razoMacu Oymia
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TaKoI0, SIK 1 MacH, CIIy4dyBaHHs SIKOi 3[1MCHIOBAJIOCH 32 HOPMaJbHUX YMOB (6€3
BiOpyBaHHs). PO301XKHICTh MIXK 3HAUEHHSAMHU TeMIIepaTypu Mae OyTH He OLIbIIe
2 °C.

[Ticas yxmamaHHsS Macu B LWIIHJIP NPUIaJ TePMETH3YIOTh 1 uepe3 3 XB,
NOYMHAIOYM 3 MOMEHTY BBEIEHHS B Macy aJiOMiHiI0O, BKIIOYalOTh
BiOpomaitmanuuk (dactora 50 I', ammumityna 0,3...0,35 mm).

Bumipu nipoBoasate koxH1 30 ¢, GIKCyr0Un pe3ysbTaTH CIIOCTEPEKEHD 3a
dopmoro (muB. Tabn. 6.2). Jlociin BUKOHYIOTh 3 pa3u 1 MiapaxoBYIOTh CepelHi
BEJIMYMHM 00’ €MiB ra3y 3a pe3yibTaTaMi TPhOX BU3HAUCHb.

Tabnuys 6.2
Pe3yabTaTu 10CaigKeHHs ra30BUALICHHSA

I nocain Il nocain I nocaig Cepenne 3HaYCHHSA

'S > - > o ) - )

B = B = - = & =
= S = i = = = s =

) [ = ) ot = ) ot = ) | =
= = .E = = 2 .Ef = 2 .Ef =| = = .E =
s |28|25| ¢ |S83|25| £ |88|=8| £ |28| =&
= = - < = = - < = = - -~ = = S
& e = L e = 2 e = A g =

=] =~ = = = =~ = =~

= 2 < 2 < 2 < 2

1 - - 1 - - 1 - - 1 - -

2 - - 2 - - 2 - - 2 - -

3 - - 3 - - 3 - - 3 - -

40 40 40 40

9.3a orpumaHuMH  pe3yibTaTamMu  OyaAyloTh  rpadik  MIBUIKOCTI
ra3oBUAUICHHS B JaHii maci. J[Ji1 BU3HAUeHHS 4Yacy BiOpalliiiHoi 0OpoOKu
ra300€TOHHUX 1 Ta30CWIIKATHUX Mac OyayroTh audepeHniioBannii rpadik,
BIJIKJIaJIal0UX Ha OCl a0CLMC Yac y XBUJIMHAX, @ HAa OCl OpAUHAT — BETUYUHY.
BucHoBku
3a onep)kaHUMHU JTaHUMHU POOJISITH BUCHOBKH PO ONTHMAIbHUN 4ac i Mo-

MEHT 3aCTOCYBAaHHS BIOpalllifHOrO HaBaHTAXXEHHS Ta BIUIUB BUIY B SKY4Oro Ha

. \'
MPOLIEC Ta30BUALIIECHHS ((jj— .
T
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Jlabopamopra poboma Ne 7.
PO3PAXYHKOBO-EKCIIEPUMEHTAJBHAM NIIBIP CKJIATY TA
BU3HAUYEHHS BJJACTUBOCTEM JIETKOI'O KEPAM3UTOBETOHY
IIJIbHOI CTPYKTYPH

(TpuBasticTh BUKOHAHHS — 6 TOJ)

Mema pobomu ~ 0CBOITH METOAUKY IMA00PY CKJIaTy Ta BUBUUTH OCHOBHI
BJIACTHBOCTI JIETKOTO KEPaM3UTOOETOHY IIIJIBHOI CTPYKTYPH.

3a60anus — TPOBECTH PO3PaXyHOK KOMIIOHEHTIB KEepaM3UTOOCTOHY;
BU3HAYUTH OCHOBHI (DI13MKO-MEXaHIUYHI XapaKTEPUCTUKU JIETKOTO OETOHY;
3poOUTH aHalli3 PO3pPaxXyHKOBO-EKCIIEPUMEHTAILHOTO Mi00PY KOMIIOHEHTIB.

Heobxione obaaonanus: 3MilllyBallbHE yCTaTKyBaHHs, BIOpOMailaHUMK,
mipauid numiHap, Gopmu 10x10x10 cm, konyc AOGpamca, TiIpaBIiuHUN TIpec,
Baru TeXHIYHI, JIHIMKA, EMHOCTI 3 BOJIOIO, CYIIMJIbHA mIada.

Buxioni oOawni: po0OoTa BUKOHYETbCS 3TiAHO 3 BapiaHTaMU 3aBJaHb,
HaBeJIEHUMHU B Ta0m.7.1, 3 HACTYIMHUM y3arajlbHEHHSM OTPUMaHUX pe3yJIbTaTiB
ycieto rpynor. OCHOBHI XapaKTEpUCTUKH CUPOBHHHHMX MaTepialliB HAaBEJECHI B
Tabmn.7.2.

Tabnuys 7.1
BapianTu 3aB1aHb

Cepenns rycTtuHa )
Homep . . Bun apionoro
KepaM3HUTO0CTOHY LIiJILHOI Mapxka 0eTony .
opuraau 3 3al0BHIOBA4Ya (MiCOK)
CTPYKTYPH, KI/M
1 1400 100 KBapLOBUI
2 1400 150 -
3 1400 200 -
4 1000 50 KEePaM3HUTOBHIH
5 1050 75 .t
6 1100 100 .

IHopsinok BUKOHAHHS po00OTH
B ocHOBY iCHYIOYHX METOIIB MiA00PY CKJIay KEpaM3UTOOETOHY IILUIBHOT
CTPYKTYpH TOKJIQJCHO YHUCJICHHI EKCIepUMEHTANbHI J1aHl, sIKI B OCHOBHOMY
nojJaH1 y BUTJISIAL TaOJIUIIb.
Tabnuys 7.2

XapakrepucTHKa CHPOBUHHUX MaTepiajiB
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06’ evma 00’emna maca | Mix3ep-
Ne Marepian Mapka HaCHIIHA PRy Hoea
o/ vaca. K/ HEeMEHTHOMY | MyCTOT-
’ TicTi, Kr/m" HicTH
[TopTnanaiemMeHT 400 1200 - -
[Ticok kBapIoBHiA - 1400 2650 -
[Ticok kepamM3UTOBUI — 640 1400 -
Kepam3uToBuii rpasiii| - 500 900 0,42

Ocajka KoHyca s BCix cymimeit 1...3 cMm.

1. 3rifHO 3 JOBIAKOBMMH JaHUMH TPUHAMAIOTh OPIEHTOBHI BUTPATH
[IEMEHTY.

2. 3araJibHI BUTpaTH KPYIHOIO Ta JIpiOHOro 3amoBHIOBaya (3), B KI' Ha
1 M® GeToHy, BU3HAYAIOTH 3a (HOPMYIOO:

3=y,, -115-1, (7.1)

€ Yo5 — CEPEOHS I'yCTHHA CYXOr0 KepaMm3uToOeToHy, kr/ M°; ] — BuTpat
neMenTy, Kr/ M.

3. 3riIHO 3 JOBIAKOBUMHM JaHUMHU TMPUHAMAIOTh YACTKY IMICKY B CyMIIIl
3aII0BHIOBAYIB.

4. BuzHauatoTh 00’€MHY HACUIIHY Macy CyMillll KPymHOTo Ta ApiOHOTO
3aMOBHIOBAY1B 32 (HOPMYJIOHO:

e 0,9-[r1- fout ((i—rr))-yﬁ_ﬂ], (7.2)
nyer
7€ I — JacTKa IMICKy B CyMillli 3allOBHIOBaYiB; )05 — HACHITHA T'yCTHHAITICKY,
Kr/M°, Yo — HACHIIHA TYCTHHA KEPaM3HTy, KI/M'; Viyem — MDK3EpHOBA
MyCTOTHICTb.

5. Buznavaroth 3arajibHi BHUTpPAaTH 3a O0’€MOM CyMIllll KPYIHOTO Ta
. . 3
npiOHOTO 3amoBHIOBauiB Ha 1 M~ OeToHY 3a (GOpMYIIOI0:

VA (7.3)

6. Bi3HAauaroTh BUTPATY micKy Ha | M° GeToHy, 3a GOpPMYIIO0:
=V, r-y! (7.4)
7. ButpaTy KpyIHOTO 3allOBHIOBaYa BU3HAYAIOTh 32 (HOPMYIIOHO:

I =3-11, (7.5)
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8.3rimHO 3 JOBIAKOBMMH JaHUMH MPUHAMAIOTh BUTPATy BOIU IS
poOHOTO 3aMicy, 7Sl OCaKu KoHyca 6eToHHOi cymimi 1...3 cM.
9. Po3paxoByloTh BUTpaTy MaTepiajiB Ha J1labOpaTOpHUN  3amic
(10...15 m), pe3ynbraTi 3aHOCITH y Ta0. 7.3.
Tabnuys 7.3
CkJaa 6eToHY 32 JaHMMH PO3PAXyHKOBO-€KCIIEPUMEHTAJIbHOT0 METOIY

006’emHa maca
= = BipopMoOBaHO Burparn marepiajiB Ha E
= = = s e g 1 0eToHHOL JJabopaTopHUii 3aMic, Kr =
S = .
= = SE | €2 | cymimi, kr/m® = =
=~ L > < = /A ) 2a
[=F | \© 9 «
© © N < < =
« - o = [ = = = =
=3 & == | =& = = = = = 2
e =y = 2 = S = = = ) < < = A
= < o = = B = o = S = =
= =S | & 8 = 3 = = S S g
= = o © © i 2 5 a2 = & =
o s = = ) S
= o -

10. ¥V nporieci BUTOTOBIEHHS IPOOHUX 3aMICIB y CyXy CyMIIll MaTepialiB
CIOYaTKy JoAaroTh Ha 15% BOAM MeEHIIE B PO3PAXYHKOBOI KUIBKOCTI.
PerenpHO mepemimiaBimyM CyMilll, BU3HAYAIOTh ii JIETKOYKJIQJAabHICTh 1 Y pasi
HEOOXITHOCTI MOCTYNOBO JAOJAI0Th BOAY JO OTPUMAaHHS OETOHHOI CyMilli
He0OX1HOT pyxJMBOCTi. J{1HicCHI BUTpaTH BOIM 3aHOCSTH Y Tab.7.3.

11. 3 omepxaHoi cyminll KokHa Opuraaa BUTOTOBIISIE 3pa3ku (Tpu hopmu
no Tpu 3pa3ka 10x10x10 cm), yminsHIOIOUN iX Ha BiOpomaiinandynky. BogHnouac
BU3HAYAIOTh (PAKTUYHY CEPEIHIO T'YCTUHY O€TOHHOI CyMiIlll Ta MOPIBHIOKOTH i 3

TEOPETHYHOIO, SIKY PO3PAXOBYIOTh 32 (DOPMYIIOIO:
(7.6)
Vown. = Yoen +(B—015-1),

12. Tlicns TEemaoBOJIOTICHOT OOpPOOKHM BH3HAYAIOTH CEPEAHIO TYCTHHY
KepaM3UTOOETOHY NUISIXOM 3BaKyBaHHS 3pa3KiB, BHUCYIIEHUX JO MOCTIHHOT
macu 3a t = 105 °C, 1 Bu3Ha4YeHHs IXHIX TEOMETPUIHUX PO3MIPIB.

13. Bu3HauyaroTh MILHICTh HA CTUCK.

14. BomonornuHanHsg 1 KOEQIMIEHT pPO3M AKIICHHS BHU3HAYAIOTh 34
MeTOoJuKaMu 1 (popMyamu, 110 BUKJIJICH1 Y JabopaTtopHiid poooTi Ne 4.

15. Pe3ynbTatu qOCHiKeHb 3BOJATH Y Tabm. 7.4.

Tabnuysa 7.4

®Di3nKo-MexXaHIYHi BJIACTUBOCTI KEPaAM3UTOOECTOHY
=) E C - = R 4

8 > | o epeaHs ) 9

N |2 =S 3 P Butparu KoMnoHeHTIB g ZEE d_ =%
s o =5 3 rycTHHA 3 9P S5 E =
yn |\ S g ['F E Ha 1 M” GeTony, Kr g EE E =
© | & g | kepamM3uTOOE = op E 2

32



TOHY, Kr/m®

= <

| E ” =

= = = = =) <
o = = 3 =) = =
“ T £ = = - 2

2| = = = )

S| & =

Bucnosku

3riiHO 3 OJIep’)KaHUMHU E€KCIEPUMEHTAIbHUMH JaHUMH CTYJIEHTH OyIyHOTh
rpadiky 3a1eKHOCTI MILHOCTI Ta BOAOIOITIMHAHHA KEPaM3UTOOETOHY B1J] HOTro
CepeHbOI I'YCTUHU, pOOJISATH BUCHOBOK MPO BIANOBIJHICTh OTPUMAHUX JIaHUX Ta
PO MOXJIMBICTh 3MIH CKJIaqy OCTOHY 3 METOK JOJICpXKaHHS 3a3HAYEHUX B
YMOBax poOOTH BUMOT.

Jlabopamopna poboma Ne 8.
PO3PAXYHKOBO-EKCOEPUMEHTAJIbHUM MIJABIP CKJALY TA
BU3HAYEHHSI BJACTUBOCTEM KEPAM3UTOBETOHY
IMOPU30OBAHOI CTPYKTYPH

(TpuBaiicTh BUKOHaHHS — 6 roJ)

Mema pobomu — miniOpatu CKJIaJ KepamM3UTOOETOHY HI3APIOBATOI
CTPYKTYpPH Ta JOCIHIJIUTA HOTO OCHOBHI BIACTHBOCTI.

3as0anHsi — TPOBECTH  PO3PAXyHOK CKJIQAy KEpaM3UTOOETOHY
HI3/IPIOBATOl CTPYKTYPH, BUTOTOBUTHU 3Pa3KH 3TiAHO 3 MIAIOpaHUM CKJIIAIOM Ta
BU3HAYMTH iXHI (PI3UKO-MEXaHIYH1 BIACTHUBOCTI.

Heobxione obnaonanns: 3MillyBajbHE yCTaTKyBaHHSA, BIOpoMalgaHUYUK,
Mmipau#t mumiHap, dopmu 10x10x10 cm, konyc AOpamca, TiApaBIidyHUNA TIpeEcC,
Baru TEXHi4HI, JiHIHKa, EMHOCTI 3 BOJIOI0, CYIIMIbHA mada.

Buxioni oani: OCHOBHI (PI3UKO-MEXaHIYHI XapaKTEPUCTHUKUA CUPOBUHHUX
MaTtepiaiaiB HaBeaeHi B yrabopatopHiii poboti No 7 (tabn. 7.2), BuXimHi AaHi
HaBejieH1 y Tabi. 8.1.

IHopsinoxk BUKOHAHHS PO0OTH
B ocHOBy icHyrouMx MeTOAIB MiAOOPY CKIIaTy KEpPamM3UTOOETOHY MOpHU-
30BaHOI CTPYKTYpH TIOKJIQJIeHI YHCIICHHI eKCIepPUMEHTalbHI JaHi, $Ki B
OCHOBHOMY TIOJIaH1 Y BUTJISI TAOJIHIIb..
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Tabnuysa 8.1
Buxinni xaui

006’emua maca
Homep HIi3IPIOBATOr0 Mapka Bun npioHoro 3anoBHioBava
Opuraam |KepamM3uTo0€eTOHY,| O€TOHY (micky)
Kr/m®

1 1050 50 KBapIIOBHIA

2 1150 75 e

3 900 50 KepaM3UTOBHUI

4 1000 75 -

5 900 50 e

6 1000 75 e

1. OpieHTOBHI BUTpaTH KPYIHOTO 3allOBHIOBaYa (KepamM3uTy) AJig OCTOHIB
3 TiCKOM MpHitMaloTh B Mexkax 0,9...1 m>/m°,
2.3riIHO 3 JOBIJKOBUMH JaHWUMH MPUHAMAIOTh OPIEHTOBHI BHUTpATH
nemenTy Ha 1 M° GeTony.
3. Burpary micky Ha | M° 6eTOHY BH3HAYAIOTH 33 (HOPMYIOH:
n=y,, —({+115-1]), (8.1)
ne IT — BUTPATH MCKY, KT,  J,6. —00’€MHA Maca OSTOHY B CYXOMY CTaHi, KI/M°

[I] — BUTpaTH KpynHOTO 3alI0BHIOBAYA, KT; /] — BUTPATH LIEMEHTY, K.

4. 3rifHO 3 MOBIAKOBMMM NaHMMH MPUIMAIOTh BHTPATy BOXM Ha | M°

OeTOHy 3 HACTyMHUM KOPHUTYBAaHHSM il OTPUMaHHS OETOHY HEOOX1THOI

JIETKOYKJIaJIaJIbHOCTI.
5. HeoOxiauuii ctymiHb aepanii OetoHHOi cymimn, %, BU3HA4YalTh 3a
dhopmyIioro:
1000—{15+IZ+HH{+B}
v - vy (8.2)
o 10 ’

ne I] — BuTpaTH LEMEHTY, KT; Y — MATOMa Maca IeMeHTy, Kr/i; [ — BUTpartu
miCKy, Kr; Yy — 00’eMHa Maca 3epeH MIiCKy B LEMEHTHOMY TicTi, Kr/m; II] —
BUTpATa KEPaM3UTY, KT; Y — BMICT 36PEH KEpaM3HTY B IIEMCHTHOMY TiCTi, KT/,

B — Butparu BoAM, 1.

6. Butpatn  TNOBITpPOBTAryBaJbHUX  J00AaBOK 1  NIHOYTBOPIOBaYiB
OpUiiMalOTh 32 JOBIAKOBHUMH JaHWMH 3T1IHO 3 PO3PAXOBAHHM CTYIEHEM
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aepailii, 3 HACTYITHUM KOPHUT'YBaHHSIM JJaHUX Y MPOIECI BUTOTOBJICHHS MPOOHUX

3aMICIB.

7. Po3paxoBylOTh BUTpAaTH MaTepiaiB Ha JIaOOpaTOpHUM  3aMicC

(10...15 m), pe3ynbraTi 3aHOCSTH y Ta0. 8.2.

Tabnuys 8.2
CxkJiaa Hi3ApOBATOr0 KEPAM3UTOOETOHY
Cepenns
™ <
Z | I | rycruna o
5 Butpara matepianiB Ha dakTUYHa
< M . p p
N e | OeToHHOI . )
= > 2 = .. 71a00paTOpHUI 3aMic, KI'  |BUTpaTa, KT
< T ) ) CyMilIl1,
S| S| 5|2 ;
& g | 8 S KI/M
< < o =N =)
(@ O =
5| E| 8] ¢ : :
= < 2 | Z = = 2 @
T = % 3, ‘é o %) & < o < o
< = o = o = o [=¢ Q
S| 2| E| & |z | 8|2 g |E|g|E
A = = = ) o = /A < 2
O ) = Y = ) 2 2
o aa) i & o o
< 3 S S
== [ = =

10. TIpoOHi 3aMicM BUKOHYIOTH Ui KOPUTYBaHHS BHUTpPaT BOIU 1

NOpPOYTBOPIOBaYa, HEOOX1THUX JUIsl OTPUMAHHS OETOHY 13 3a/1aHO0 PYXJIUBICTIO.

[Tin wac mo3yBaHHS BOJAM HEOOXIMHO BpPAaxOBYBAaTH BOJY, SKY BBOJSTH 13

po3unHOM 100aBKU. [[ilicHI BUTpATH BOJAM 1 MOPOYTBOPIOBAaYa 3aHOCATH y TaOJI.

8.2.

11. 3 omepxaHoi cymilll KoKHa Opuraaa BUTOTOBIISIE 3pa3ku (Tpu Ghopmu

no tpu 3pazku 10x10x10 cm). OgHOYacHO BU3HAYAIOTH (PAKTUUHY OO0’ €MHY
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Macy CBIKeB1I(OpMOBaHOT OETOHHOI CyMII 1 TOPIBHIOKOTH i1 3 TEOPETUUHOIO,
SKY PO3paxoBYIOTh 3a (hopmyioro (8.3):
Votow, = Vo +(B—015-17), (8.3)
12. Tlicns  TemoBojioroi  OOpOOKM  BHU3HAYAIOTH O00’€EMHY  Macy
MOPU30BAHOTO KEPAM3UTOOETOHY HIISXOM 3Ba)KyBaHHS 3pa3KiB, BUCYIICHUX JIO
nocTiitHoi Macu 3a t = 10 °C, 1 BU3Ha4YeHHS TXHIX TECOMETPUIHUX PO3MIPIB.
13. BusHauaroTs MIIIHICTh HA CTUCK.
14. BogonornuHaHHs 1 KO€(IIIEHT pO3M SKIIEHHS BHU3HAYAIOTh 33 METO-
JTUKaMH 1 popMyiaMH, 10 BUKJIAJEH] B 1abopaTtopHiit poooTi Ne 4,
15. Pe3ynbratu gOCTiaKeHb 3BOASATH y Ta0m. 8.3.

Tabnuys 8.3
Di3UK0-MeXaHIYHi BJAaCTUBOCTI KEPAM3UTOOETOHY

) ®
Cepennsi rycTuHa | Butpatn koMnoHneHriB é‘ =

J
GetTony, Kr/m° na 1 m® Geromy, kr = S =
2 o = < = <
= = = >} = =
E S « = =) o
S |E & o) = s =

sm | £ | = = = = = = 2 = =
o = 9 = =) = 1 2] -] [=3 2 s =
= |5 E s = @ S = | =] 2 A S =
A 3 = = = = s | Q & 3 a =
2 ) g § g = % =) ; E = =
) 1) S =
® = % & | & | & | T
<] =] 2 =)
= =

BucHoBku

3riiHO 3 OJIepKAHUMHU CKCIIEPUMEHTAIBHUMH JTAaHUMHU POOJISTH BUCHOBKH
PO BIATOBIIHICTH X BUMOTAM 1 TIPO MOXIIMBI 3MIHU CKJIaay O€TOHY 3 METOIO
JOJICP>KaHHS 3a3HaYE€HUX y pOOOTI YMOB.

Jlabopamopra poboma Ne 9.

PO3PAXYHKOBO-EKCHEPUMEHTAJIbHUI HIABIP CKJIALY
KPYITHOIIOPUCTOI'O BETOHY (3a ciocodom I'. A. By:keBuua)
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(TpuBasticTh BUKOHAHHS — 6 TOJ)

Mema pobomu — omaHyBaTH METOAMKY TiA00PY KPYIMHOIIOPUCTOTO
OCTOHY Ta BUBYUTH HOT'O OCHOBHI BJIAaCTUBOCTI.

3a60anns — TIPOBECTH PO3pPaxXyHOK  BEIMKOMOPUCTOTO  OETOHY;
BUTOTOBUTHU 3pa3Kd 3TiJHO 3 TiAIOpaHUM CKJIAI0M; BHU3HAUYUTH (Di3UKO-
MEXaHIYH1 XapaKTePUCTUKH OTPUMAHOTO BEJIIMKOMIOPUCTOTO OETOHY.

Heobxione obnaonanns: 3miltyBajibHE YCTAaTKyBaHHS, MIPHUN MITIHJAD,
dbopmu 10x10x10 cMm, niHilKa, TEXHIYHI Bard, EMHOCTI 3 BOJIOIO.

Buxioui 0ani: BUMOTH 10O CAPOBUHHUX MaTepialliB 1 3alIPOEKTOBaHA MapKa
KPYMHOMIOPUCTOTO OeTOHY HaBeeHi y Tabi. 9.1.

Tabnuys 9.1
OCHOBHiI BUMOT'H /10 CHPOBHHHUX MaTepiaJiB i 3alIPOEKTOBAHA
MapKa BeJUKONMOPHCTOr0 0eTOHY

Homep | Mapica Bug kpynnoro HacunHa rycTuHa, Kr/m°
Opuragu| 0eToHY 3alI0BHIOBAYA
1 15 KEpaM3UT 600
2 25 e 600
3 35 - 600
4 50 I'paHITHUN MEe01Hb 1400
5 75 e 1400
6 100 n 1400

[Ipumitka. BukopucroBytoTs nopriaanaueMeHT mapku 400.

IHopsinoxk BUKOHAHHS PO0OTH
B ocHOBy icHyHOYHX METOIB MiI0OpPY OKJIany OETOHY BEIHMKOTOPUCTOI
CTPYKTYpHU TOKJIQJIEHO YHUCJEHHI EKCIEpUMEHTaIbHI JaHil, SKi B OCHOBHOMY
HaBEJICHI y BUTJISAII TAOJIHIIb.
1. 3a 7OBIAKOBMMHU AAHUMHU TPUKUMAIOTh OPIEHTOBHI BUTPATH IIEMEHTY
M400 na 1 m°.
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2. OpieHTOBHI BUTpaTH 3allOBHIOBaYa BHM3HAYAIOTh 3a JaHUMHU Tabi. 9.2,
BpPaxOBYIOUH, 1110 BUTpATa 3allOBHIOBAa4Ya HE TOBHMHHA MEPEBUIYBATH 3HAYCHD,
3HAWJICHHUX 3a JOIIOMOTOI0 (POPMYIIH:

3=y-115-4, (9.1)
Je Y — CepemHs T'yCTHHAa OCTOHYy B CyXoMy crami, kr/M°; I] — BuTparu
IIEMCHTY, KT.
Tabnuys 9.2
Opi€eHTOBHA BUTpPAaTa 3aNI0BHIOBA4Ya

C
Kf/llf:;ﬂ“ TYCTIHA SATOBHOBATA | 460 | 600 | 800 | 1000|1200 | 1400 | 1600

B 3, 3
HTPATA 3aNOBHIOBAUA, MM™ | ) a9 |1 95 | 1 99 | 199|116 111 | 1.05
BEJIUKOIIOPUCTOTO OETOHY

3. ButpaTu Bou Opi€HTOBHO BU3HAYAIOTh 3a (hopMyioro (9.2)

B= (an'll)+(3’W30) (92)
B 10 '

ne H, — HopmanbHa rycToTa LeMEHTHOTo Ticta, %; Wsy — BOJOMOTIIMHAHHS

3anoBHIOBaua 3a 30 xB, %.

4. Po3paxoBylOTh BUTpAaTH MaTepiajiB  Ha Ja0OpaToOpHUl  3amic
(10...15 n), pe3yabTatu 3aHOCATH y Ta01. 9.3.

Tabnuys 9.3
CkJaa KpynHONOPHUCTOro 0eTOHY 3a TaHUMU
PO3PaXyHKOBO-€KCIIEPUMEHTAIBHOT0 METOY

Cepenns
ryCTHHA .. =
= . .| BuTpaTtu MmartepiaJjiB Ha =
= > B BingopmoBaHOI . . =
= = 2 . JadopaTropHMid 3aMic, Kr| &

= e e 0eTOHHOI
= o |
-y @ = . . 3 =
> lg 2 cymimi, Kr/m s
=7 4 = =
S 2 | 8§ | = | E 3 5

o
(==} = - =) = ~ o
= = = = = 9 E = 5
M = N = ) =4 =
5 - = | B
= 3 =
[e2]
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5. IlpoOHi 3aMiCM BHUTOTOBJIIOTH 13 PI3HOK KUIBKICTIO IIEMEHTY:
PO3paxyHKOBOIO, 3MEHINIEHOIO Ta 30uTbIieHO0 Ha 10%, miaduparodn KOKHOTO
pa3y TaKy KiTbKiCTh BOJAM, SKa 3a0e3nedye 3aJaHy JErKOYKIaAalbHICTh
OeTOHHOi cyMimli Ta 1 HEpO3IIAapOBYBaHHS 3a MPUHHATOTO PEXKUMY
YIITbHEHHS.

6. 3 omepxaHoi cyMmiln KOKHa Opuraaa BUTOTOBISE 3pa3ku (Tpu Gopmu
no tpu 3pa3ku 10x10x10 cm). OnmHouacHO BH3HAYAIOTH (PAKTUUYHY OO0’ €MHY
Macy CBDKOB1A(GOpMOBaHOI OETOHHOI CyMiIlll i MOPIBHIOIOTH i1 3 TEOPETUYHOIO,
SKY PO3paxoBYIOTh 3a (hOPMYIIOIO:

Vi = Voeu +(B=015-10), (9.3)

7.Ilicts  TemoBosioroi  oOpoOKM  BHU3HA4YalOTh  O0’€MHY  Macy
BEIIUKOIIOPUCTOTO OETOHY IUIAXOM 3Ba)XKyBaHHS 3pa3KiB, BHUCYIICHHX [0
nocTiitHoi Macu 3a t = 105 °C, Ta ixH1 reOMEeTpUYHI PO3MIPH.

8. BusHauaroTh MeXy MIIHOCTI IiJT 9aC CTUCKY.

9. BogonornuHanHs 1 KOEQIIIEHT PpO3M SKIICHHS BHU3HAYalOTh 3a
METOAMKaMU 1 (hopMyJiaMu, 10 BUKJIA/IEHI B TJabopaTopHiil podoTi Ne 4.

10. Pe3ynbratu 1OCHIIKEHb 3BOJIATH Yy Tabi. 9.4.

Tabnuys 9.4
Di3nKo-MeXaHIYHI BJIACTUBOCTI KPYNHONIOPUCTOTO 0€TOHY
BurpaTtn KoMnoHeHTIB E

< na 1 »° Gerony "= = X

5 = -
2> ] = -~ = )
= = e = = - =
(=] - <9 = - =
S = o S = = ¢ £
Ne 2 = = o 5 = ‘g B
< =) = = s < = o= %
3/m g = = e ) i = = SR

s = = 5 2

=7 5 s 2 5 = N =] S =
o) 5 g & = = = = 2
E § - = 5} (2} <) (=]
« o= = =

=) s ©Q = 5

C = e

=
BucHoBku

Ha mingcraBi oxepkaHux J1aHMX TIPOBOMSTH aHaNI3 BJIACTUBOCTEH
KPYIHOTIOPUCTOTO OETOHY.
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Jlooamox A
BITHOCHI OIIIHKUA CTAHY JJAKO®APBOBUX IIOKPUTTIB
MICJISI BATTPOBYBAHB HA BOJOCTIHKICTD (COJIECTIMKICTD,
KHCJIOTOCTIMKICTD, YT OCTIMKICTb), BATOMICTH PI3HUX
BUJIIB PYUHYBAHHSI
Tabnuys A.1
BignocHa oninka cTyneHsi 3MiHM 0J1MCKY (KOJIBOPY)

Crynenb 3MiHM 0JIHCKY BignocHa oninka (a)

110 5% 1

10 30% (He3HauHa) 0,7

nonaa 30% (cuibHa) 0

Tabnuys A.2
BinHocHi ouiHKM pyHHYBaHHS NIOBEPXHI (32 IUIOLIECI0) Y pe3yJbTaTi
YTBOpPEeHHSI MiXypiB, KpaTepiB, BIIIIapyBaHHS, PO3UYMHEHHS ILUIIBKH I

KOPO3ii
ILnoma pyiinyBannsi, % BignocHa oninka (a)
0 1
o 5 0,8
1o 10 0,4
1o 25 0,2
rmoHaz 25 0

Tabnuys A.3
BinHocHI ylIKo/1:KeHHSI IOBEPXHI B Pe3yJIbTATi yTBOPEHHS MiXypiB,
KpaTepiB i Kopo3ii (32 JIiHIHHUMH PO3MIPaMH), a TAKOK OLIHKHU
3a
XapPaKTepoOM BilIapYBaHHA i pO3YUHEHHS

Mixypi, {cpaTepn, BimmapyBanus, Bixsocua owinka
KOpO3isi, MM PO3YHHEHHS
0 BIJICYTHI 1
10 0,5 BHJIUM1 HEO30POEHUM OKOM 0,8
mo 1 MOBEPXHEBI 0,5
Bix 1 mo 3 110 TPYHTOBKH 0,2
nmoHang 3 JI0 TTIKJIaIKU 0
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3akinuenns 000. A

Tabnuys A.4
Baromicthb pi3HMX BH/IIB pyiilHYyBaHb
Buau pyiinyBaHb, po3Mip YIIKOIKEHb Baromictb
3MiHa OJUCKY 0,05
3MiHa KOJIbOPY 0,05
MyXHUpi, KpaTepu 0,1
BiJIIIApyBaHHs, PO3UUHEHHS 0,2
KOpO3is 0,3
PO3MIp YIIKOKCHB 0,3

CtaH NOKpUTTS BU3HAYAIOTh 32 hopmyoro (A.1):
B(K,JI,C) = 0,05a5+ 0,05a, + 0,1a,, + 0,2a,, + 0,3a,,, + 0,3a,,, (A.1)

zie B(K,JI,C) — BOIOCTIHKICTD (KUCIIOTO-, JIyTO-, COJIECTIHKICTD); a5 —
BIJIHOCHA OIlIHKA CTYIEHS 3MIHU OJIMCKY;

a, — BIJTHOCHA OI[IHKA CTYTEHS 3MIHU KOJIbOPY;

anx — BIJIHOCHA OI[IHKA 32 IUIOIICI0 PYHHYBaHHA (B Pe3yJbTaTi MIXYypIB 1
KpaTepiB);

ay, — BIIHOCHA OIIIHKA 3a IUIONICIO pPyHHyBaHHA (B pE3ynbTaTi
BIJIIIAPYBAHHS 1 PO3YUHEHHS);

ayop — BIIHOCHA OLIIHKA 3a IIJIOIIEI0 KOPO3ii;

apy — BIJTHOCHA OLIHKA 34 JIHIMHUMH PO3MIPAMH yIIKOJDKEHb.

Tabnuys A.5
Ouinka (KiJIbKiCHA i AKICHA) CTaHy i KaTeropisi IKOCTIi MOKPUTTSH
Lo . SAxicHa . .
KinbkicHa oniHka ) Kareropist ikocTi NOKPUTTSH
OlliHKA

0,9<B(K,CJ)<1 XOopoIie I
0,7 <B(K,C,JI)<0,9 3a/I0BIIbHE ]
B(K,CJI) <0,7 IIOTaHe Il
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