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1. Onpenenenne UCTUHHOM TUIOTHOCTH

Hens u 3amaun paboThl — HM3YYCHHE METOJMKH OIPENCICHHS HCTUHHOW IJIOTHOCTH
CTPOUTENBHBIX MAaTEPHUATIOB.

OOBEKTHI McclieoBaHus, 000py/IOBaHNE, MaTepUAIbl U HATJSJAHBIE IMOCOOHS: BECHI 1O
I'OCT 24104-88, mkad cymmabHbli, cuto Ne02, dapdoposas cryma, sxcukarop, mpubdop Jle
[ITaTenpe, CTEKIAHHBIN COCYA, BOPOHKA 3arpy304Hasi

OO01ue noaoKeHusl (TEOPETUUECKUE CBEICHUS)

WcTuHHOM TUIOTHOCTBIO Marepuaia Ha3bIBAlOT (PU3MYUECKYIO BEIIMUMHY, PABHYIO OTHOIICHHIO
Macchl Marepuaiia K ero o0beMy B a0COJIOTHO TUIOTHOM COCTOSHHH. VICTHHHYIO TUIOTHOCTB
MartepHana p, Kr/M°, OTpenensioT 1o GopMye:

p=m/V,

rae M —macca mareprana, KT,

V — 06nem marepuana, M,

3ajanue Ha paboty (pabouee 3aaHUE)

B ycrnoBusix yueOHoOM maGoparopum, mpumensii Beckl mo ['OCT 24104-88, mkad
cymunbHbIN, cuto Ne02, dapdopoByro cTymnky, sxkcukarop, npubdop Jle lllaTenbe, CTEKISTHHBIN
COCY/I, BOPOHKY 3arpy309HYIO OIPEICINTh HCTUHHYIO TUIOTHOCTB: PEYHOTO KBapIIEBOTO IECKa,
M3BECTHSIKOBOTO MICOHS, KHPIHYa KEPAMHIECKOTO.

X011 paboThI (TOPSIOK BBITOTHEHUS PAOOTHI)

Jliist onpenenenys ICTUHHOM IJIOTHOCTA KAMEHHOTO MaTepuaa u3
OTOOpaHHOM U TIIATEIbHO NEepeMEIIaHHON CpelHell MpoObl OTBELIUBAIOT
200220 r. Kycoukn oroOpanHOW mpoOBI MaTepuaiga Cymar B
cymuiapHOM mkady mpu temneparype 110+5 °C 10 MOCTOSIHHOM Macchr;
3aTeM HMX TOHKO M3MEIbYAlOT B araTtoBod Wi (BaphopoBoii CTyTKe.
[Tosmy4eHHBIN TOPOIIOK MPOCEUBAIOT Yepe3 cUTO ¢ ceTkor Ne 02 (pasmep
staetiku B cBeTy 0,2x0,2 Mmm). OtBecuB B (paphopoBoii Harike HaBeCKy OKOJIO
180 r mpocesHHOroO MOPOIIKa, €r0 CHOBA BBICYIIMBAIOT, & 3aTEM OXJIKIAIOT
70 KOMHATHOHM TeMmmepaTypbl B 3KCHUKATOpe, I/ie MOPOIIOK XPaHST 10
MPOBE/ICHUS UCTIBITAHMUSI.

HcTuHHYI0O IJIOTHOCTH TBEPIAOTO MaTepuana OIpenesisiioT pU

nomo1 oobemomepa Jle [larense (puc. 1.1), koTopslii peacTaBisieT codon

Pucl.1 A M Tpe/icTa

OGhemomep CTEKJIIHHYIO I§0n6y O6’beM01\f 120 — 150 cm C Y3KOH LICHKOH, HECKOILKO
Tle [llatene pacimmpsromeiics B cpeaHedl dactu. Ha mielike konObl BbIIE U HIDKE
1—oGbemMomep; UlapOBI/IIlH0r30 YUIMPEHHS HAHECEHBL [IBE HEpTbL, 00beM 3Me>1czly KOTOPBIMU
2 — cocyn ¢ pasen 20 cm”. I1lelika rpagyrnpoBana, 1ieHa aenenus 0,1 cm”.

OObemMoMep HAMOJHAIOT J0 HWDKHEH HYJIEBOM YepThl JKUAKOCTBIO,
MHEPTHON [0 OTHOILICHUIO K TMOpPOIIKY MaTepuana: BOJOW, Oe3BOIHBIM
KepocuHOM Wi cruproM. [locnme 3Toro cBOOOJHYIO OT KUIKOCTH 4acTh (BBIIE HYIEBOM YEPTHI)
TIIATENHHO POTUPAIOT TAMIIOHOM U3 (PHIIbTpoBasbHOM Oymaru. 3ateM 00beMoMep MOMEIIAIOT B CTEK-
JSHHBIN cocyl ¢ BoJoH, nmeromieit Temnepatypy 20 °C (Temneparypa, Ipu KOTOPOI TpaaydpOBaId €ro
nikainy). B Bojge oObemMoMep ocraercst Bce BpeMsi, MoKa UIeT ucibITanue. Yro0bl 00beMoMep B 3TOM I10-
JIO>)KEHWH HE BCIUTBIBAJI, €70 3aKPEIUISTIOT Ha IITaTUBE TakK, YTOOBI BCS TP yHPOBAHHAS YacTh IICUKU
HaXOJMJIach B BOJIE.

Ot noAroToBIeHHON MPOOBI, HAXOAIIEHCS B SKCUKATOPE, OTBEILMBAIOT C TOUHOCTHIO 10 0,01 T
Ha yacoBoM cTekiie 80 I MaTepHala U BBICHIIAIOT €r0 JIOKEUKOM Yepe3 BOPOHKY B MPUOOP HEOOIBILIMMU
TIOPIMSMH IO TeX HOp, OKA YPOBEHb KUIKOCTH B HEM He MOJHUMETCS JI0 4epThI ¢ Aeteruem 20 cM® i
JI0 4epThl B Tpeiesiax BEpXHEW IpaJyMpOBaHHOM yacTu mpubopa. PasHOCTh MEXTy KOHEYHBIM U Ha-
YaJIbHBIM YPOBHSAMH JKHMJIKOCTH B 00beMOMepe MOKa3bIBaeT 00BEM MOPOIIIKA, BCHIITAHHOTO B MPHOOP.
OcraTok nopouIKa B3BEIINBAOT.

BOJIOM;



KI/M°.
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Macca nopoiika, BCHIIAaHHOTO B 0ObeMoMep, OyZeT paBHa PasHOCTH MEXIY pe3ylbTaTaMH

IICPBOT'0 U BTOPOT'O B3BCILIMBAHU .

HcTiuHRYIO IUIOTHOCTH MaTepyana O, KI/M>, BBIYHCIIAIOT 110 hopMyJIE:

p=(m-m)/V,

I'me M — HaBecka MaTepuana 10 ONbITa, KT;

M, — OCTaTOK OT HABECKH, KT

V' — 06beM jKHIKOCTH, BHITECHEHHOM HABECKOM MaTepuaa
(06BemM HoponTka B 00beMOMeEpE), M,

I/ICTI/[HHYIO IJIOTHOCTh Marcpurajia BbBIYUCIEIIOT € TOYHOCTBIO
apuQMETHIECKOe JIBYX OIPEICICHHUH, PACXOXKIICHHE MEXTy KOTOPHIMU HE JO/DKHO TpeBbmmath (0,02

3

CopepxaHue oT4eTa:

m0 0,01 xr/m® kak cpenmee

Pe3y.]'II>Ta"H)I OIMpEACICHUA HCTUHHOM IUIOTHOCTHU Marepraia 3allMCbIBalOT B JKYypHAT JIA

J1a00paTOPHBIX U MPAKTUYECKUX PA0OT U CPABHUBAIOT C TAHHBIMU, PUBEACHHBIMU B Ta0M. 1.2.

Tabnuma 1.1
Pe3ynbTathl onpenenaeHysi MCTUHHOM MJIOTHOCTH ¢ ToMolIbio o0bemomepa Jle—IllaTtense
Haumeno N ITe M 065p Uct Cp
BaHHCEC Qg PBOHa— acca &M WHHasA eaHee
marepuaia bITa qajl | OCTaTKa, BBITECHEH— | IUIOTHOCTbH, | 3HAYEHHE,
bHas r | HOH r/em® r/em®
mac KHUJKOCTH,
ca TIpoOHI, oM’
r
Ta6numa 1.2
HctvHnast v cpetHsist ITIOTHOCTH HEKOTOPbIX CTPOUTEITBHBIX MATEPHUATIOB
T —— Mmuua:”njjcrmoc*rb, Q}cnun;:( ;J:smocn..
I'paHuT 2300 -2900 . 2600 - 2700
H3BecTiAK IAOTHBII 2400 - 2600 2100 — 2400
Ty pynkanuueckui 2600 — 2800 900 - 2100
Knpnny kepaMyteckuit . 2600 - 2800 1600 - 1800
JlpeBeciHa cocHBI o 1550 - 1600 500 ~ 600
[Mecox 2600 —- 2700 1400 - 1600
Menonnacrsl 1300 - 1400 20-50
Crexno 4 2400 - 2600 2400 - 2600
Crant crpodTensHan ' 7800 — 7850 7800 - 7850
Pacuernas popmymna:
p=m/V
BrIBOIBI: HCTMHHAS TVIOTHOCTh KEPAMUYECKOTO KUPIIAYA r/eM?,
N3BecTHsIKa r/em®,
2. Ormpenenenne cpenHed IUIOTHOCTH (Ha TpuMepe OOpas3loB  MPaBHIBHOM

TeOMeTpHQCCKOﬁ (I)OpMBI u HCHpaBI/IHBHOﬁ MCTOAOM THAPOCTATUYCCKOTO B3BCIJ_II/IB3.HI/I}I).
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Ompenenenne cpepHel IIIOTHOCTH Ha MpUMepe 00pa3lioB NPaBHILHON re€OMETPHUYECKON
(bopmbI

Henb u 3amaun pabOThl — HU3yYCHHE METOAMKU OIpEesieHUs] CpeaHel IUIOTHOCTU
CTPOUTENIBHBIX MAaTEPUATIOB.

OOBEeKThI HMccien0BaHusl, 000pyI0BaHNEe, MaTepuaibl U HarJasAHbIE MOCOOUs: BECHI IO
I'OCT 24104-88, oObémomep, mKad CYMHIbHBIN, I[ITAaHTEHIUPKYJIb, OKCHKATOD,
MeTajyIn4yecKast IMHENHKa, HUTb, TUIPOCTaTUYECKUE BECHI, CTEKIISIHHBIN COCY/I.

OO6111e no0J0KeHUs (TEOPETUYECKUE CBEICHNS)

CpeHeil III0THOCTBIO Ha3bIBalOT OTHOIIEHNUE MacChl MaTepuasia B €CTECTBEHHOM COCTOSIHUM, T.€.
BMECTE C [IOPaMU U ITyCTOTaMH, K €T0 00beMY.

CpeJTHIOI0 IITOTHOCTB Po, KI/M°, BEIMHCIISIOT 110 (QOpMYIIe:

Po=m/V,

rae M — macca Marepuana, Kr;

V| —06bem Mateprara B eCTECTBEHHOM COCTOSHIM, M,

BoNBIIMHCTBO CTPOUTEIBHBIX MaTEpPUATIOB HMMeeT TMOpbl. Yem ux OoJibllie B €AMHUIIE
o0beMa Marepuana, TEM MEHBIIE €ro CpPeaHsis IUIOTHOCTh. J[Js KUIAKOCTEH W MaTepuasos,
MOJTy9aeMbIX W3 PaCIIaBJIEHHBIX MacC (CTEKJIO, METaUl), CPEIHSsSI TUIOTHOCTh IO 3HAYCHHIO
MPaKTUYECKHU paBHA UCTUHHOM IJIOTHOCTH (cM. Tabu. 1.2)..

OT cpeaHell IUIOTHOCTH MaTepuajga B 3HAYUTEIBHOM Mepe 3aBUCAT €ro (QpU3MKO—
MEXaHUYECKHE CBOWMCTBA, HANpPHUMEP, MPOYHOCTh U TEIJIOMPOBOJHOCTh. 3HAYEHUE CPEIHEH
MJIOTHOCTA MaTepHalia HMCIOJBb3YIOT TIPH OMPENCTIEHUH €ro MOPUCTOCTH, MAcChl U pa3Mmepa
CTPOUTENIbHBIX KOHCTPYKIMM, MpH pacuerax TpaHCIOpTa M MNOJbEMHO—TPAHCIOPTHOTO
000pyI0BaHUA.

[Ipu ompenenenuu cpenHei MIOTHOCTH MaTepualla MOXHO HMCMOJIb30BaTh 00pa3ibl Kak
MPaBUIILHOM, TaK W HEMIPaBUILHOHN TeoMeTprudeckoit opmbl. OT GpopMbl 00pasiia 3aBUCUT METOJ]
OTIpeJieNieHus! CpeHEH MIOTHOCTH MaTepHara.

3amanue Ha paboTy (pabouee 3agaHue)

B ycnoBusix ydeOHOM maboparopun, npumensisi Beckl o 'OCT 24104-88, oO0bémMomep,
mKad  CyUIWIbHBIM, IITAHTEHUUPKYIb, OSKCHUKATOp, MeTaJIndyeckas JIMHEilKka, HUTb,
TUIPOCTATUYECKUE BEChl, CTEKJISHHBIA COCYHA, OIPENEIUTbh CPEAHIOI IUIOTHOCTh: KUpIHYa
KepaMHu4ecKoro, o0pasia TspKenoro 0eToHa.

X011 paboThI (ITOPSIOK BBHIMTOTHEHUS PAOOTHI)

Onpenenenne cpemHel IUIOTHOCTH oOOpaslia TpaBWIBHOM reomeTpuueckord (opmbl. Jlms
oTpeieNIeHHsI CpeHEel TUIOTHOCTH 00pa3slibl MaTepralia MOTYT ObITh H3TOTOBJICHBI B hopMe KyOa,
napajuienenunena wid uuinusapa. [Ipu 3ToM HE0OXOOUMO YYHUTBIBaTh, YTO JUIS HOPHUCTBIX
MaTepuanoB pa3mep obpasia kybuuyeckoit ¢hopmel mnomkeH ObiTh HEe Menee 100x100x100 mwm, a
st TIOTHRIX — He MeHee 40x40x40 mMm. Y IWIMHAPUYECKUX O0pa3loB AUAMETP W BBICOTA
JIOJIKHEI OBITH COOTBETCTBEHHO He MeHee 70 u 40 MM.

OO0pa3upl MpaBUWIBHON TeoMeTpUyecKoi (opMbI (TpU Ui HMCIBITYEMOTO MaTepuasa)

BBICYIIMBAIOT B CymmibHOM mkady mpu Temneparype 110 5 °C | oxmaxmator B skenxarope u
XPaHAT B HEM JI0 MOMEHTA MCTIBITAHUS.

IIpy MOMOIIM IITAHIE€HIUPKYIsS H3MEPSIOT pasMep o0paslia ¥ BBIYMCISIOT €ro 00beM,
Toclie 4ero oOpasell B3BENIMBAIOT Ha TEXHUYECKUX Becax. Kakaylo rpanb o0pasia KyOudeckoii
umm 6nuskoit Kk Hell Qopmbl u3MepsoT B Tpex Mectax (&,a,,8,,0,0,,0,,h,h,,h) no
INMPHMHE U BBICOTE, KaK IMOKAa3aHO Ha pMC. 1.2, a, M 3a OKOHYATENbHBINA PE3y/IbTaT NPHHUMAIOT
cpenHee apu(METHUECKOE TpEX M3MEpEHHi Kaxaoil rpanu. Ha KakaoH W3 TapaienbHbIX
IUIOCKOCTEH 00pasia IMIMHAPHYECKOH (OPMBI IIPOBOJAT JBAa B3aUMHO IEPIEHIUKYJIAPHBIX
mamerpa (d,,d,,d,,d,), 3aTem usmepsioT ux; KpoMe 3TOTO, U3MEPSIOT JUAMETPHI CpeHEit
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4acTH LWIMHIpA (d5 , de) B CEpeuHe, ero BbICOTHI (puc. 1.2, 6). 3a OKOHYATEIbHBINA PE3yJIbTaT
MPUHUMAIOT CpesiHee apu(MEeTHIeCKOe IIECTH H3MEPEHUI AuaMeTpa.

aj 6}
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Puc. 1.2. Cxema usmepenust oonema oopasiia
a — Kyonudeckoil popmbl; O — UIUHAPHYECKON (HOPMBI

BricoTy mwimMHOpa ONpEeAensioT B YETBIPEX MecTax (hl, h2 ) h3, h4) u 3a

OKOHYATEJIbHBIN pe3ysbTaT IPUHUMAIOT Cpe/iHee apu(PMETHUECKOE YETHIPEX U3MEPEHUI.
OO6pa3iel 110001 GopMbl co cTOpoHOW pasmepom g0 100 MM H3MEpSAIOT C

TouHOCTHIO 710 0,1 MM, pazmepom 100 MM u Gosnee — ¢ TogHOCTBIO A0 1 MM. OOGpa3iel Maccoit

Menee 500 r B3BemuBarT ¢ TOYHOCTRIO 10 0,01 T, a Maccoii 500 r u 6oJiee — ¢ TOYHOCTRIO A0 1 T.
O65Bem obpasna V, M3, IMeronIero By Kyoa MM TapauleNiennIe 1a, BEIYHCIAIOT

o dhopmye:
V=abh,
e ,,,0,,,N,, — cpemne suaverms pasmepos rpaneit o6pasia, M.
O6bem  oOpazma  V, M, MUIMHAPUYECKOH  (OPMBI  BBIYUCISIOT — TIO
hopmyite:
V =(zdZh,) /4,
roe 77 =3,14;

dcp — CpeAHUN AMaMEeTpP LUIHHIPA, M;
hcp — CpeIHSs BBICOTA LIMIUHJIPA, M.
3Hasg 00beM M Maccy 00pasiia, 1Mo MPHUBEJACHHOM paHee (GOpPMYyIIe OTPEICIIIOT €ro

CPEIHIO  IUIOTHOCTh. CpEAHIO IUIOTHOCTh MaTepHalia  BBIUMCIISIOT Kak  CpelHee
apuMeTHUeCKOe TPeX 3HAYCHUIN Pa3InYHBIX 00pa3IoB.

Coneprkanue oTuera: Pe3ynbraThl HCIIBITAHUS 3aIMUCHIBAIOT B TaOiuily 1.3 U CpaBHUBAIOT
C JIaHHBIMH, ITPUBEACHHBIMH B Ta0. 1.2.

Tabnuma 1.3

PesynbTathl onpeseneHus CpeqHel MIOTHOCTH 0Opa3IoB MPABUIBHOW MeOMETPUYECKOM

hopmbI

Hanme M Pasmepsl Cpennss
HOBaHUE acca o0pasua, cM IUIOTHOCTb
Marepuana oOpasna, r/ K
r | cm® r/m®
BbIBOIBI: CpeHSISI IIIOTHOCTD IPEBECUHBI r/em?,
KEPaMUYECKOTO KMpPIMYa ___ TI/cM® ,CTPOMTENHHOTO pacTBopa _ T/em® , cramm
r/cM, GeToHa TSKENOTo r/cMm;



Ornpezenenue cpeaHeit IIoTHOCTH oOpa3ia
HENPaBUIBHOM reoMeTpruIecKoil popMel

CrpoutenbHble MaTepUabl: KEPAMUUECKUN KUPIIUY, U3BECTHSK.

Pucynoxk 1.3.1. B3BemmBanue obpasia Ha THIPOCTATUYECKUX Becax
Tabnuma 1.3.1 JlanHble 1o pe3yapTaTaM MCTIBITAaHUM

HaunmenoBanue noka3zareneit HaumenoBanue marepuana

Kuprinu U3BECTHAK

HOMEp oOpasiia

Macca cyxoro o0pasma, mcyx, ©

BO3/ayXe, MHac, T

Macca o0pasiia, HaCHIIIIEHHOTO BOJIOW Ha

BOJIe, Mruap, r

Macca oOpasia, HachIIIEHHOTO BOAOW B

06BéM 06pasna, Veer, cM°

CpeHsis MIOTHOCTb, Po, T/cM°

(Po

Pacuetnas popmyia:
Po=M [ Veer = Meyx / (mHac - mmap)
BLIBOI[LI: 1. cpeansAa IJIOTHOCTb KEPAMHUYCCKOI'O KHUPIINda

r/cM°, U3BECTHSIKA r/emS;
2. UCTUHHAS TIOTHOCTh KEPAMHUUYECKOTO KUPIHUa (M3BECTHSIKA)
6outbiire cpenueii (p / po) B ( ) pas;

3. cpenHsisl INIOTHOCTh KEPAaMUUYECKOTO KUpIHMYa HEMPaBUILHON TeoMeTpHUecKoi (popMBl
r/cM®) IpEMepHO paBHa ero cpe-
Hell IIOTHOCTH MPaBUJILHOMN reoMeTprueckoii Gopmel (po = r/em?).

3.0HpC,Z[CHCHI/Ie HACBIMHOM INIOTHOCTHU

Llens ¥ 3agaum Da6OTLI — 3HAKOMCTBO C METOJMUKOMH OIIpCACIICHUA HACBIIIHOM IIOTHOCTH

CTPOUTCIIbHBIX MaTCPHUAJIOB.
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OOBEeKTBl _MCClIeIOBaHUs, 000py/IOBaHHWE, MarepHajbl W HAIJSAIHBIE TOcoOus:
CTaHJapTHas BOPOHKA, MEPHBIM IIMHAP O0beMOM | I, MeTamyeckas JIMHEWKa, BEChl IO
'OCT24104-88.

Oou1re moJoKeHHs (TEOPETUIECKUE CBEICHHS)

Jnst ChITyYnx MaTepraioB (IIEMEHT, MECOK, meOeHb, TPaBUil U JIp.) ONPENENSIOT HACHITHYIO
IUIOTHOCTh. B 00beMe Takux mMaTepuasioB He TOJIBKO TOPHI B CAMOM MaTepHalie, HO M ITyCTOThI MEXTY
3epHAMHU WM KyCKaMM MaTepuajia. JTO ONpeesieHHE BBINOJIHAIOT ¢ IOMOIIbI0 npubopa (puc. 1.5),
KOTOPBIN TPEJCTaBIsIeT COOOK CTaHAAPTHYI0 BOPOHKY B BHJIE YCEUEHHOTO KOHYyca. BHHM3Y KOHYC
nepexoMT B TpyOKy mumamerpom 20 MM ¢ 3amBwkkoi. [lox TpyOkoi ycTaHaBIMBAIOT 3apaHee
B3BEIICHHBIA MepHBI mMHIp oobemMoM 1 1 (1000 cm®). PaccrosiHue MeXILy BepXHHM 0Ope3oM
WIMHIPA U 33/IBUKKOM JOIDKHO OBITH 50 MM.

3ajanue Ha paboTy (pabouee 3a1aHKe)

B ycnoBusix yueOHOI1 1abopaTopyy, MPUMEHSSI CTAHAAPTHYIO BOPOHKY,
MEpHBI HWIMHAP 00beMOM | I, METaJuIM4ecKyl0 JHMHEHKY, BEChl IO
I'OCT24104-88, onpenenuTh HACHIIHYK IUIOTHOCTh II€CKa PEYHOTO
KBapLIEBOT'O ¥ U3BECTHAKOBOTO IIEOHS.

XoJ1 paboThI (TTOPSIOK BBIIOTHEHUS PAOOTHI)

B BOpOHKY HAaCBHIMAOT CyXOM HCCIEAYEMBIM Marepuall, 3aTeM
OTKPBIBAIOT 33/IBWKKY W 3allONHSIOT MWIMHAP C W30BITKOM, 3aKpHIBAIOT
3a[BIKKY ¥ METAUIMYECKOM WIH JEPEBSIHHOM JIMHEMKOM Cpe3aroT OT
cepeMHbl B 00€ CTOPOHBI M3JMIIIEK MaTepualia BpOBEHb C KpasMH LMIHHAPA.
Puc.l5 [pu 5TOM JMHEHKY JepKaT HAKIIOHHO, TUIOTHO TPIKHMAsi K KpasM IITHHAPA.
CTaH/iapTHas BOPOHKA Heobxommmo, 4ToOBl TWIMHAP OBUT HEMOABWXKHBIM, TaK KaK TPH TOYKAX

1— KopIIyC; CBITyYHH MaTepual MOXKET YIUIOTHUTHCS, YTO YBEIWYUT €ro CpeIHIOI0

b

2 — TpyoKa; IUIOTHOCTb. 3aTeM IWIMHIP C MaTepuajoM B3BEIIMBAIOT C TOYHOCTHIO 70 1 T.
b

3 — 3aIBIKK: WcnbiTanne MOBTOPSIOT TSITh pa3 M CPEJHIO IUIOTHOCTh MaTephaia B

2
4 — MepHbIit PBIXJIOHACBIIIHOM ~ COCTOSIHMM O, , Kr/M°,  BBIUMCIAIOT KAk  CpeHee
LUTIH]IP apupMeTHYEeCKOe MATH ONpeIeNIeHUH, MOIb3yach (HOPMYIIOii:

p,=(m-m,)/V,
rae M, —macca IMHAPA ¢ MaTepUasIoM, KI;

M, —macca Mz Ipa Oe3 MaTepyara, KI;

V —o6bem numuHgpa, M3,

CozeprxaHue oTyeTa:
Pe3ynbrars! ncnbITaHuit 3aHOCAT B TabiHILy 1.6.

Tabnuma 1.6
Pe3ynpTathl onpeeneHysi HaChITHON IIOTHOCTH
Hanme Mac Ma O Hac
HOBaHUE ca cca OobeM BITTHAs
MaTepuaia WINHAPA C | UWIMHApPA | LWJIMHAPA | IJIOTHOCTh
matepuaioM | 6e3 V, M MaTepuana,
My, T | MaTepuana r/em®
ma,
r

HpI/I TPAHCIIOPTUPOBAHUN W XPAHCHUMU CbhIIYUHMC MAaTCpralibl YIUIOTHAKOTCA, IPU 3TOM
3HAYCHHE MX HACBHIMHOM IUIOTHOCTH OKas3biBacTcsd Ha 15-30 % BBIIIC, YEM B PLIXJIOHACBIITHOM
COCTOSIHHMH. OHpCI[CJ'IHIOT HACBIIIHYKO IIJIOTHOCTH MaTepHaia B YIUIOTHCHHOM COCTOSIHUH IIO
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NPUBECHHOMN BBIIIE METOJMKE, OJTHAKO TMOCIIE 3aMOJIHEHHS [WIMHIPA MAaTEPUAIOM €r0 YIUIOTHSIOT
myreM BuOparmu B TedeHne 30—60 ¢ Ha BUOPOIUIONIAIKE MM ITyTEM JIETKOr0 MOCTYKMBAHUS IIIMHIPA
¢ Mmarepuaiom o croi 30 pa3. B mpoiecce yrioTHeHHs Marepuall JOCHINAOT, IMOJIEPKUBAs
HEKOTOPBIA M30BITOK €ro B HMIMHApPE. 3aTeM M30BITOK CPe3aloT U OMpPENessIoT Maccy Marepuaia B
LIJIMH/IPE, TIOCIIE YEro BBIUKMCIISIIOT HACKIITHYIO TNIOTHOCTD B YIUIOTHEHHOM COCTOSTHHH.

4.0Onpenenenue NOPUCTOCTU

Henp u 3amaun  paboThl _— 3HAKOMCTBO C METOJUKOW OIpPENENECHUS] TOPUCTOCTH
CTPOUTENILHBIX MaTEPHAJIOB.

OOBEeKThI HMccien0BaHusl, 000pyI0BaHNEe, MaTepuanbl U HarJAsAHbIE MOCOOMs: BECHI IO
I'OCT 24104-88, oObéMomep, mKad CYHIIWIbHBIM, IITaHTEHUMPKYJIb, 3KCHKATOpP,
MeTaJUTM4ecKasi JUHEeWKa, HUTh, TUApocTaThuueckue Becbl, cuto Ne02, dapdopoBas cryna,
nipu6bop Jle [laTenne, CTEKISTHHBIN COCYl, BOPOHKA 3arpy30UHast

OO01re noJ0KeHHs (TEOPETUIECKUE CBEICHNUS)

[opucrocts MaTepuana XapakTepuzyeTcsl CTENEHbIO 3alOJIHEHHs ero oObema mopamu. Ee
BBIYUCIISIOT TI0 (hopMyIie:

=[1-(p, ! p)]-100,

rie I[1— nopucrocts Matepuana, %o;
P — CPEJIHSISt IIOTHOCTH MATEPUAIIA, KI/M;

0 — VICTHHHas IIOTHOCTb MaTepuaa, Ki/M>.

3ajganue Ha padoTy (pabodee 3aaHue)

B ycnoBusix yaeGHOI TabopaTopru OTIpeIeTTh TOPUCTOCTh M3BECTHSIKOBOTO IICOHSI.

Xoa paboThl (HOPSAIOK BEIITOJHEHUS PA0OOTHI

JInst CBIydMX MAaTepUalioB IO TMPHBEACHHON BbIIIe (HOPMYJIC OMNPEACIIOT WCTUHHYIO
MTOPUCTOCTD, HA3BIBAEMYIO OOBIYHO MTYCTOTHOCTHIO. B 1aHHOM citydae 6epyT HaCBITHYIO TUIOTHOCTh, a
BMECTO UCTUHHOM TUIOTHOCTH — CPEIHIOIO TUIOTHOCTH KYCKOB (3€peH) MaTepraia.

Conepxanue oTvera: Pe3ynbTaThl BBIUMCICHHS IOPHUCTOCTH MaTepHaja 3aHOCAT B

Tabmuiy 1.6.
Tabmmma 1.6
Pe3ynbraThl BEIMUCICHHS TTOPUCTOCTH MaTeprasia
HaumenoBan HUctnau Cpenns OO0mmas
He Marepuaia as s IIJIOTHOCTh MMOPHUCTOCTh
IUIOTHO o0Opas1n | obpasma, %
CTh a, T/em®
00pas1y
a, /em®

B o0veme Marepuana OFHOBPEMEHHO MOTYT HAaXOJMThCS MOpbl M MycTOTHL [lopsl
NPEJICTABIISIIOT COO0M MeNTKHE sTYEHKH B MaTepralle, 3aroIHEHHbIE BO3/TyXOM MM BOJIOH, ITyCTOTHI e —
0oJ1ee KpYIHbIE TYEHKH 1 TTOJIOCTH, 00pa3YIOIIMECs MKy KyCKaMH PhIXJIO HACBIITAHHOTO MaTepuaia.

3Ha4yeHMs1 MOPUCTOCTH CTPOUTENBHBIX MAaTepuaoB pPa3JIMyHbl, HAlpUMep, Ul CTeKIa U
MeTajia MOpUCTOCTh cocTaBisieT 0 %, kupmmda — 25-35 %, o0braHOTO TspKenoro oerona — 5-10 %,
razobetoHa — 55-85 %, nmopomnacra — 90-95 %.

IopucrocTs B 3HAUMTENBLHON CTETIEHH OIPEIENSET AKCIUTyaTallMOHHbIE CBOMCTBA MAaTEpUAJIOB,
BO/IOTIOTJIOIIEHUE, BOJIONPOHUIIAEMOCTb, MOPO30CTOMKOCTbD, IPOYHOCTH, TEMJIONPOBOAHOCTH U JP.
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5.0mnpenenenrie BOAONOTIIOMICHUS

Iemr w 3amaun  paGOThI 3HAKOMCTBO C METOIMKOW ONPEICNCHHS BOIOTOTTIONICHHS
CTPOUTEIILHBIX MATEPHAIIOB.

OOBeKThI HcclieIoBaHus, 000pyI0BaHue, MaTepuaibl M HALJISIAHBIE MMOCOOMS: BECHI 110
I'OCT 2410488, cymmibHbIii 11Kad, cocy1 ¢ BOIOM.

OO01111€ 1T0JIOKEHNS (TEOPETHUSCKUE CBEICHNS )

Boonorionierre — 310 ciocoOOHOCTh MaTepralia BIIUTHIBATE M YIICPXKHUBATh B TIOpax BoLy. Boia
3aIoJIHSCT MEJTFYANIIINE TIOPHI U KAIMJUIAPBI B MaTepHalie, HO TaK KaK YacTh M3 HUX BCE JKE OKA3bIBACTCS
HEJIOCTYITHOM IS BOZIBI, & B ITOPAX, 3AITOJHAEMBIX BOIOH, YACTHYHO OCTACTCs BO3IYX, TO TI0 KOJIMIECTBY
BOJIBI, IOTJIOIIAEMON MAaTepUaOM, TOJBKO TNMPUOIM3UTEIIEHO MOXHO YCTAHOBUTH OTKPBITYIO TOpPH-
cToCcTh. OnpeeNsTtoT BOIOOTIIOIEHHUE TI0 MAaCCE U 00BEMY.

3amanue Ha paboTy (padodee 3aJaHKE): ONPEACIUTHh BOJOIOTJIONICHHE U3BECTHIKOBOTO
IICOHS.

Xo1 paboThl (ITOPSA0K BEINOIHEHUS PAOOTHI)

Bononornomienue o macce Byac, %0, paBHO OTHOIIIEHHIO MacChl BOJIBI, TIOTJIOIIEHHOW 00pa3iioM
TIPY HACKIIIICHUH, K Macce CyXoro oopasia:

B,..=[(m —m)/m]-100,

rie M —wmacca cyxoro o0pasiia, Kr;

M, —Macca HaChILEHHOTO BOJIOK 00pasLa, KT.

Bomormornomenne mo oosemy, Bos, %, paBHO Macce MOMIOMIEHHOW OOpa3lioM BOJBI TPU
HACBIILIEHNH €r0, OTHECEHHOM K 00beMy obpasua V:

B, =[(m —m)/V ]-100
CooTHoIIeHHE MEXTy BOJIOTIOTJIONICHHEM 0 00hEMY W Macce paBHO CpPEIHEH IIOTHOCTH
Mareprajia B CyXOM COCTOSHUU:
@6:m—mjm—m:m:p
B V m v

mac

3Has 3HAYCHUS BOJONONNIOLICHUS IO MAacC€ M CPEJHIOI IUIOTHOCTh MAaTE€pHalla, MOXKHO
HOJTY4IUTh (OPMYITY JUISl pacueTa BOAOTOITIOIEH S 110 00beMy:

Bo6 = B,wac ’ IOO

Meronuka ompeneneHusi BOJONONIOLICHHS PA3IMYHBIX MAaTepUaIOB  PEITIAMEHTUPYETCS
cootBercTBYIOMMHU ['OCTamu.

Conepxanue oTyera:

Pe3ynbrarsl onbITOB 3aHOCAT B TaOmmIty 1.7.

Tabmuua 1.7
Pe3ynbTathl onpenenaeHus BOJIONOTIIONIEHUs 00pa3iia MaTepuaa
HaumenoBanu Macc Macca O0né Bononornomexnu
€ MaTepuana a oOpasria, M 00pasna, e
CYXOT | HACBIIIEHHOTO CM3 obpasua, %
0 oOpasia BOJIOH, T 1o 1o
m, r Mmacce 00BEMY

6. OmnpeneneHre MOPO30CTOMKOCTH (Ha IPUMEPE KUPIIHUYA).

Llens u 3amaun Da6OTLI 3HAKOMCTBO C METOIUKOM OIIPCACIICHUA MOpO3OCTOI>iKOCTH KUpIm4a.

11
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MopO030CTOHKOCTD - CHOCOOHOCTH MOPOJBI B YBIAKHEHHOM COCTOSIHMM BBIJCPKUBATH
MHOI'OKpaTHbIE 3aMOpaXMBaHUE U OTTAaMBAaHHE 0€3 3aMETHBIX pa3pyLIEHUH M CHUYKEHUS
IIPOYHOCTH.

Annaparypa
HIka¢ cymmibHbIH.

Becrwl HacTonbHBIE THPHBIE WM nH(epOIaTHbIE.

CrangapTHeIid HA0Op cUT ¢ oTBepcTUsMHU quameTpoMm 5; 10; 15; 20; 30 u 40 mm. Cocyn
METAJUINYECKUH IS HachllleHUs meOHs (TpaBHsi) pPacTBOPOM CEPHOKUCIOIO HATPHUSL

[ToaroToBka npoOsb!

WcneiTeiBaemblil 1e0eHb (rpaBuii) paccenBalOT HAa CUTAaxX Ha CTaHAAPTHBIE (PpaKIMHU.
Kaxnyro ¢pakmuro meOHs (TpaBusi) UCHBITEIBAIOT HA MOPO30CTOMKOCTh OTICIBHO. DpaKium,
cojiepxarniuecs: B mebHe (rpaBuu) B KOJIM4ecTBe MeHee 5 % 1o mMacce, Ha MOPO30CTOMKOCTh HE
WCIIBITHIBAIOT.

Jns ucneiTanusg OepyT OT Kaxaoill ¢paxuuu aBe nmpoObl. Macca kaxaoiW MpoOsl
JI0JI’KHA COOTBETCTBOBATh 3HAUEHUSM, YKa3aHHBIM B Ta0I. 7.

3epHa kpymHee 70 MM ApOOAT U UCTIBITHIBAIOT (Pppakiuio pazmepom 40 - 70 M.

[Tonyuennsie poOkI 11eOHs (TpaBysi) TPOMBIBAIOT U BBICYIIIMBAIOT J0 MOCTOSIHHON MacChl B
cymunbHOM MmKady mnpu Temmepatrype 105-110°C mo Tex mop, ToKa pa3HUIA MEXIY
pesynbpTaTamMu JBYX B3BemmBaHui Oymer He Oomee 0,1 % or maccel mpoOwl. Bpems mexmay
JBYMsI TIOCJIETHUMU B3BEIIMBAHUAMU JIOJDKHO OBITh HE MEHEe 3 4acoB.

[TIpoBeaenue ncnbITaHUSA

PacTBOp cepHOKHCIIOrO HATPHUS HMPUTOTOBISIOT CIEAYIOIIUM 00pa3zoM. OTBemHBAaIOT
250 - 300 r Oe3BomgHOrO cepHokucioro Hatpus wim 700 - 1000 T KpUCTAIITMYECKOTO
CEPHOKHCJIOTO HATpHUsi U PACTBOPAIOT B 1 JI MOAOTPETOM AMCTUIUIMPOBAHHON BOJBI IyTEM
MIOCTETIEHHOTO 100aBJIeHUsI B HEE CEPHOKHCIIOrO HATpUs MPH TIIATEILHOM IMEpEMEIINBAaHUU IO
HACBIIIEHHsI pacCTBOPA, OXJIAKIAIOT PACTBOP 10 KOMHATHOW TeMIepaTyphl, CIMBAIOT B OyThUIb U
OCTaBJISIIOT B IOKOE Ha JBOE CYTOK.

[IpoOy mieOHsa (rpaBusi) HACHITIAIOT B COCYJA CIIOEM, TOJIIIMHA KOTOPOTO HE JIOJDKHA
MPEBBIIATh HAUOOJBIIEH KPYIMHOCTH 3€pEH, 3aJMBAIOT PACTBOPOM CEPHOKHCIOTO HATpHs Tak,
yTOOBI 1me0eHb (TpaBuil) ObUI MOTPY)KEH IMOJHOCTHIO B PAacTBOp, M BBHIJACPKHUBAIOT B HEM B
Teuenue 20 4acoB MPU KOMHATHOM TeMIepaType.

3aTeM pacTBOpP CIMBAIOT (M HCHOJB3YIOT MOBTOPHO), a cocyn ¢ mebHeM (rpaBueM)
rmoMeniarT Ha 4 yaca B CyHIIWJIbHBIN mIKad, B KOTOPOM MOJIEpKUBaeTcs Temmeparypa 105 -
110°C. Ilocne storo mebeHb (TpaBuii) OXJaXIAlOT 10 KOMHATHOM TEMIlepaTypbl, BHOBb
3aJIUBAalOT PAcTBOPOM CEPHOKHUCIOTO HATpHsl, BBIAEPKUBAIOT B TedeHHEe 4 YacoB M BHOBb
MOMEIaT B CYMIMIbHBIN mKkad Ha 4 yaca. B yka3zaHHOI MOcen0BaTENbHOCTH OMEPAIUIO
MOBTOPAIOT TpedyeMoe uncio pas. [locne 3; 5; 10 u 15 uuxiioB nonepeMeHHOTO BBIACPKUBAHUS
B PAaCTBOPE U BBICYIIMBAHUS B CYIIWIHLHOM IKady npoOy 1melHs (rpaBusi) MPOMBIBAIOT ropsueit
BOJIOW [UIsl yJAJIeHUs CEPHOKUCIIOTO HAaTpHsl, BBICYIIMBAIOT JO IMOCTOSHHOM Macchl U
MIPOCEUBAIOT YePE3 CUTO, HA KOTOPOM OHa MOJIHOCTHIO OCTaBalach Mepe]l UCIBITAHUEM.

3epna mebHs (rpaBusi) ¢pakiun 40 - 70 MM OTHOCAT K HEMOPO30CTOMKUM MpU HX
pacKalbIBaHUM Ha YaCTHU U B CIyYae, €CIM OHHM OCTalOTCS HA CUTE C OTBEPCTUSIMH ruaMmeTpom 40
MM.

Ecnm moreps B Macce mpu JaHHOM YHCIE IUKIOB MCHBITAHUI HE TNPEBBIIIAET
JIOMyCKaeMOl CTaHJapTaMH WM TEXHUYECKUMH YCIOBUSIMH Ha 1ebeHb (TpaBwii) uist
COOTBETCTBYIOIIIUX BUJIOB CTPOUTENBHBIX PabOT, UCTIBITAHUS TIPOIOJDKAIOT B T€UCHUE CIEIYIOIINX
25 IUKIOB.

Ecimu moteps B Macce mpeBbICHIIA JIOMYCKAEMBIM MpPEeN, UCIBITaHUS MPEKPaIlaloT ¢
MoKazaTelb MOPO30CTOMKOCTH Mp; naHHOU dpakiuu eOHs (TpaBusi) XapaKTEPU3YIOT
MPEIbIAYIIMM YUCIOM LHUKIIOB UCIBITAHHNA, PH KOTOPOM MOTEPS B Macce MIeOHs (TpaBusi) HE
MPEBBIIIAET JI0MYCKAEMO.

12
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7. Onpenenenye NpoYHOCTH.

Henb paboThl: M3yuyeHHE METOIUKM M MPUOOpPETEHHE MPAKTUYECKHX HABBIKOB IO
OTIpeIeIEHUI0 MapKu OeToHa.

Mapka OeToHa ompenensercs NPEAeIoOM TMPOYHOCTH NPU CKATUM CTAaHIAPTHBIX
o0pa3ioB-kyooB, pazmepom 150x150x150 ™M, H3rOTOBICHHBIX U3 OCTOHHOW CMeCH W
BBIJIEP)KAHHBIX JI0 UCTIBITAHUS B T€UCHUE 28 CYTOK IPU HOPMAJIBHBIX YCIOBHSIX.

[Ipenen mpounoctu npu cxatuu OetoHa RO (MIla) ompenensiercst kak OTHOILIEHHE
paspymaromieii cuisl P (H) k mepBoHadaIbHOM TUTONIAIU TIOTIEPEYHOTO ceueHus oOpasia S(cm?):

R6 =P/S

Pesynbratel ompenerieHus Tpeesia MPOYHOCTH TPH CKATHU OSTOHA 3aIUCHIBAIOTCS B
Tabmuiry Ne5

Tab6numa Ne5

[Ipenen mpOYHOCTH MPU CIKATUU OETOHA.

[Tokazarenm. 0603 En. oOpasery

Ha- u3Mepe
YeHHE | H.

[TepBonauanpHast
TUIONIA/Ib CEYCHHS 00pasia S cM?

Pazpymatommas cuna P H

[Ipenen mnpouyHoCcTH mTpH
COKATHU R6 krc/em?

Cpenuee
apupMeTHIECKOe npu R6.cp. MlIla
OTIpE/ICIICHU N

R28 = K-R6.cp. ; R28=

[Ipu ucnbiTanuu 06pa3LOB-KyOOB, BBIACPKAHHBIX 10 UCIBITAHUS B TedeHue 7 win 14
CYyTOK B HOPMAJIbHBIX YCIIOBHUAX, OKHJaemas Mapka OeTOoHa ompeAemnsieTcs Mo MPUOIMKEHHOMN
AMIUpPUUYECKOI Popmyie:

R28 = K-Rn-(Ig28/IgN)

rae Rn— npexnen npouHocTH npu c:xxatuu 0etoHa B Bozpacte N cyrok MIla;
N — 4ncio cyTok TBepJeHHs OeToHa.

8. Omnpenenenyie BIaKHOCTU APEBECUHBI
Llens paboThl: U3YYEHHE METOAUKHU OMPEIEICHUS BIAKHOCTH IPEBECUHBL

BraxxHOCTh IPEBECHHBI ONPETIENISIOT B MPOIIEHTAX 10 OTHOIIEHHIO K Macce aOCOTFOTHO CYXOTo
obpasma. Ob6pazerr pasmepom 20x20x30 MM OUMIIIAIOT OT OMWIOK, MBI W TOMEIIAIOT B
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NPE/IBAPUTENIHHO B3BEILICHHBI OrOKC. Brokc ¢ 00pa3oM B3BEHIMBAIOT HAa TEXHUYECKUX BECax C
TouHOCTBIO 710 0,01 T U, CHSIB KPBIIIKY, CTaBAT B CYIIMIBbHBIN mKad, rae npu temmneparype 10342 "C
BBICYIIIMBAIOT 00pazel] 70 aOCONIIOTHO CyXOTO COCTOSIHHS, KOTOPOE OIPEACNSIOT HECKOIBKIMHU
KOHTPOJIbHBIMU B3BeIMBaHUSMH. OOpasilbl MSTKUAX MOPOJ (COCHA, €Tb, OCHHA W T. II.) B3BCIIMBAIOT
gyepe3 6 4 mocie Haydanma CYIIKW, TBEpIbIX (my0, Oyk, siceHb u T.a1.) —uepe3 10 4. Iocnemyromme
KOHTpOJIbHBIE B3BEIIMBAHUS MPOM3BOIAT uYepe3 Kakaple 2 4. CymKy 3aKaHYMBAIOT, KOTJIA PasHOCTh
MEXy pe3yibTaTaMy NOCIEIHMX JBYX B3BelMBaHui Oyner He Oosbiie 0,02 r, mocne yero OrOKC
3aKpBIBAIOT B CYHIMJIBHOM IIKa(y KPBIIIKON M MEPEHOCAT U3 mIKada B IKCUKATOP, B KOHYCOOOPa3HYIO
HIDKHIOIO YacTh KOTOPOTO TOMEIIAIOT 0e3BOHBIN XJIOPUCTHINA KAJIBIMNA. BIOKC ¢ 00pa3oM CcTaBsT Ha
CETKY PKCHKATOpa M OXJIKAAIOT IO KOMHATHOW TEMIIEPaTypHI.
Braxuocts If Beramcsiior ¢ Tounoctsio 10 0,1 % mo dopmyie:

W =[(m, —m,)/(m, —m)]-100,
rre M — macca mycToro OroKca, T
M, —Macca Orokca ¢ BIaKHBIM 00pasLom, T;

M, —T0 k€, C BEICYIIEHHBIM 00pasLoM, T.

B ciyuae, xorna qpeBecrHa JUTUTEIbHOE BpeMsl HAXOAWIIACh MPY MOCTOSIHHBIX TEMIIEpaType U
OTHOCHUTENILHOM BJIAKHOCTH BO3/yXa M HE YBJIAXKHSUIaCh aTMOC(HEpPHBIMH OCAJKaMH, €€ BIAKHOCTb
(paBHOBECHYIO BJIQXKHOCTh) MOKHO onpezienuTh 1o auarpamme H. H. Uynurkoro. Hampumep, 4to0b!
ONpPENENNTh BIIAXKHOCTh JAPEBECHHBI, XpaHsAUIecs B nomemieHuu npu temmneparype 20 °C u
OTHOCHUTEIHHOM BIAKHOCTH Bo3ayxa 60 %, 1o fuarpaMMe yCTaHaBIMBAIOT, OKOJIO KaKOH HAKJIOHHOM
JIMHUW BEpTUKaJbHAas JIMHUA, COOTBETCTBYIOmIas Ttemreparype 20 °C, mnepecekaerca ¢ Tro-
PU30HTAIBHOW JIMHUEH, COOTBETCTBYIOIIEH BiakHOCTH 70 %. DTO mepecedeHre MpOUCXOJUT Ha
JIMHUH, COOTBETCTBYIOLIEH BIIAXKHOCTH peBecUHBI 13 %.

Conepxanue oTyera:

Pe3ynbrarer onbITOB 3aHOCAT B Tabmuiry 2.1

Tabmmma 2.1
Pe3ynpTate! onpeneneHus BIaXKHOCTH JIPEBECHHBI
MapkupoBka Macca obpasma, r Bnaxn
obOpasna i (o) mociie | ocTb 00pasia,
BBICYIIIMBaHKs | BeICYIIMBaHus | %
m m,

9. OHpeI[eJ'IeHI/IC IUIOTHOCTH APCBCCUHLI.

Llenp Da6OTI>IZ HU3YUYCHUC MCTOJNKH OIIPCACIICHUA TTINIOTHOCTH APEBCCHUHEI

[I70THOCTh JpeBECHHBI OMPENENAOT Ha 00paslax MNpAMOYTOJbHOW GOpMBI TpH
BIIQYKHOCTH JIPEBECHHBI B MOMEHT HCIBITaHHS, B a0COMIOTHO CyXOM COCTOSIHUU M C YCIOBHOM
MJIOTHOCTBIO.

Ornpeznenenre MIOTHOCTH APEBECUHBI PU BJIAKHOCTH B MOMEHT MCHBITAHUS BBITIOJIHSIOT
cienyrmuM oopasoM. M3 paHee M3rOTOBJICHHBIX O0pa3llOB B BHUIE MPSMOYTOJIBHBIX MPHU3M
cedenueM 20x20 MM u BBICOTON (BIOJIb BOJIOKOH) 30 MM BhIOMparoT obOpasiibl. [lomnexamniue
WCIBITAHUIO OOpa3Ibl JIOMKHBI UMETh TPSMBIE YTIIBI U TJIAJKO BBICTPYTaHHBIE MOBEPXHOCTH.
Pa3smMepsl monepedHoro ceueHust u AUHY (8, b 1 /) U3MEpSIOT MTaHTEHIIUPKYJIEM C TOYHOCTBIO
1o 0,1 MM o ocsM cumMmeTpun 00paszioB. OObeM o0Opasia BEUUCIAIOT ¢ ToyHOCTRIO 0 0,01
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cM®. Cpasy mocnie u3MepeHusi oOpasel] B3BEIIMBAIOT HA TEXHUYECKMX BECAX C TOYHOCTHIO JIO
0,01 T ¥ BBIYMCIISIOT IIOTHOCTH Pm(1V) :

pW)=m,/V,

rjae My — Macca oopasia npu BiaaxkHoctu W, T;

Vuw — 06bem obpasua npu Braxuoctn W, em®,

HalineHHyl0 MJIOTHOCTH MEPECUUTHIBAIOT Ha CTaHAApTHYIO 12 %—Hyl BIIaXXHOCTb
JPEBECHHBI:

Pn12) = p,(W)[1+0.01(1- K, ) (12 -W)],

rae Ko — ko dunment oobemuoi ycymku, %o;

W-— BiIa)XKHOCTB.

Ecnn xosdpounueHT oO0beMHONM YCyIIKM HE OIpeaessuicsd, TO NpuU Iepecdere s
JpeBecHHbl Oepe3bl, Oyka M JUCTBEHHMIIBI 3HaueHue ero Oepyr paBHbIM 0,6, a JUid IpOYUX
mopoxa — 0,5.

[InoTHOCTH JNpeBecHHbI B aOCOJIOTHO CYXOM COCTOSIHUM OIPENENsIOT Ha TeX Ke
oOpa3iax, KOTopble 3aTeM MOJACYIIMBAOT B TeueHue 3 4 npu temmneparype 50 — 60 °C. Ilocne
TOro oOpa3lbl BHICYIIMBAIOT B CylIWiIbHOM Iukady, npu Temneparype 103+2 °C no
MTOCTOSIHHOM Macchl Tak k€, KaK OMUCAHO BbIIIE (CM. ONpEJeIeHne BIaXXHOCTH). BricyieHHbIe
oOpa3ipl B3BEHIMBAIOT C TOYHOCTHIO J0 0,01 T M IITaHTeHIMPKYJIEM H3MEpSIOT pa3Mepbl

nonepednoro cedenust (&, u D,) u wmny |, 1o ocsam cummerpun 06pasios.

I110THOCTE IpEBECUHEI B A0COJIIOTHO ""CyXOM COCTOSIHMHU [, BBIYHUCIIAIOT 10 (GOpMyIIe:

Po=My [ (8 -by-1y),

rae M, — macca o6pasna B aOCOJIIOTHO CyXOM COCTOSTHHM, T

a,, by, |, — pasmepsr o6pasua, cm.

VYcnoBHas MIOTHOCTh APEBECHHBI OMpPEACNIeTCs] Ha 00pas3lax C BIAKHOCTHIO, paBHOU
unu OoJIbIIeN Tpenesa TUTPOCKOMUYHOCTH. [Ipu 3TOM domyckaeTcsi BRIMAyMBaTh OOpasibl B
TUCTWIIMpPOBaHHON Bojae mpu Temneparype 10-20 °C no msmenenusa pasmepoB Ha 0,1 mm.
OO0pa3iel U3MEPSIOT, BHICYIIMBAIOT U B3BEIIUBAIOT, KaK YKa3aHO BBIIIIE.

Beraucnstor YCIIOBHYIO TUIOTHOCTb JPEBECHHBI c IUTOTHOCTBIO 10
1 xr/m® o popmyue:

pym = rnO / (amax ) bmax ) Imax)

rac mo — Macca o6pa3ua B a0COJIIOTHO CYXOM COCTOSHHU,

a._-b_ -l

max max "max — pa3sMCpbl o6pa3ua IIpHU BJIAKHOCTH, paBHOI>'I nian OoJplIei npeacia

TUTPOCKOIIMYHOCTH, CM.

Cosiepkanue oTueTa:

BhINONHKUB ompesienieHne TUIOTHOCTH OOpa3lioB JIPEBECUHBI, PE3yJIbTaThl HEOOXOIUMO
3aHeCTH B TaOnuily 2.2 W CPaBHHUTH CO CIPABOYHBIMH JITAHHBIMH, a TAaK)KE€ CHeIaTh BBIBOJ O
IJIOTHOCTHU JIPEBECUHBI (CM. Taou. 2.3).

Tabnuna 2.2
Pe3ynpTaThl onpeeneHyst INIOTHOCTH JPEBECHHBI
Macca
Cpennst ITno
o0pa3sit Pazmep
|'4 IUIOTHOCTB, | THOCTH B
a, BI 00pasia, cM ‘ 3
r/cMm a0COJIIOTHO
Map r ( JaxH
, CyX0
KHpOBKa 0béM, | OCThb
3 M
obOpa3sia pu aoc. cM Vpu pu coct
BIIAXK— ) BJIQKH | CTaH]I.
OSTHHH,
HOCTH | yXOM OCTH | BJIaXH 3
r/cMm
W W oCTH
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nocTost
HUH

Tabmuua 2.3
Cpennre 3HaueHUsT (PU3UKO—MEXaHMYECKHX CBOMCTB OCHOBHBIX XBOWHBIX W JIMCTBEHHBIX
nopo (mpu BiaxHocTu 12%)

“Mpeaen npounocty, MIta .
Cpennag -
Hopoma gencsa | MOT BIOME BONOKOH MpH TIGTEPEX BOROKAH [TPH
pondepe HOCTE, | pacra- CRUIBIBA™ | curum | craTivec-
- KM | ey | CRATHH ) HEHM DAIEC | o rknom [KkoM HiTHGe
" ATFEHOM
CocHa 500 ©| 100 48 7.5 36 85
JIHCTBEHHHLA 660 125 62 - 4,6 105
Ens 450 120 44 6,8 T33 80
Keap 420 78 42 6,7 2,9 © 78
[Muxta ) 370 ] 40 65 | .31 T
Ady6 ' 700 130 58 10 718 - 106
Byx . 670 1 130 56 12 - 80 105
Bepesa 630 125 35 9,2 6.7 110
COcHHa . 480 120 42 6.2 37 78

10. HccnemoBaHne OCHOBHBIX CBOWCTB CTPOUTENBHOTO THICAa (HOPMAIbHOW TYCTOTHI
TUIICOBOTO TECTA, CPOKOB CXBATHIBAHHUS TMIICOBOTO TE€CTA, IPOYHOCTH FUIICOBOTO KaMHS).

Lens pabGoThI: M3yYUTh METOJMKY OMpEAesIeHUs] "HOpPMaJIbHOM TYCTOTHI", CPOKOB
CXBAaThIBAHUS, MapKd THIICA; OIpPENEIUTh "HOPMAIbHYIO TyCTOTY", CPOKHM CXBaThIBAHUS H
MIPOYHOCTH THIICOBOTO KaMHSI.

CTpOUTEIHHBIM TUIICOM Ha3bIBAIOT BO3AYIIHOE BSOKYIIIEE BEIIECTBO, MOIYIaeMOE ITyTEM
TEpMUYECKOM 06paboTKu TpupoaHoro aByBoanoro rumca (CaSO, -2H,0) npu 150-180 °C mo

npeBpaieHus ero B moiayBoanbii rumnc (Ca80s m 0,5H20) ¢ u3menbueHneM B TOHKHI MOPOILIOK
10 unu nocie 00paboTku. CTPOUTENbHBIN TUIIC MPUMEHSIOT ISl U3TOTOBJICHUS CTPOUTEIbHBIX
neraneil U u3Aenuil, a TakxKe A7 MITyKaTypHBIX padoT.

JlJis OIIEHKHM KauyecTBa TUIca OT KaKJOW MapTUU BSHKYILETO, MOJIJIEKAIIEr0 UCIBITAHUIO,
otOuparoT nmpoOy maccoit ot 10 no 15 kr. IIpu nmoctaBke rumca 6e3 yrmakoBKd NpoOy OTOMpAIOT
HEMOCPEJCTBEHHO C TPAHCHOPTHBIX CPEACTB paBHBIMH 4YacTSIMH M3 ueThipex MecT. [lpu
MOCTYIUIGHUU THIIca B Melkax npoOy otOuparoT u3 10 memxkoB mpumepHo mo 1 — 1,5 kr u3
ceperHbl KaKI0ro Memnrka. OToOpaHHbIEe MPOOBI TIIATENIBHO CMEIINBAIOT U KBApPTOBAHUEM -
JST Ha JIB€ PaBHBIC YaCTH MO 5—7 Kr Kax/aas, OJHY M3 KOTOPBIX MEpeNaloT B 1abopaTropuio Ha
ucneiTanue. [Ipyu ucneITaHUU THUIICA B YCTIOBUSAX y4eOHOU 1abopaTOpuu ONMpeAessioT TOHKOCTh
MOMOJIa, HOPMAJIBHYIO T'YCTOTY U CPOKHU CXBAThIBAHUS TUIICOBOTO TECTa, Mpeied MPOYHOCTH MPH
n3rube u cxaThu 00pa3loB U3 3aTBEPAEBILEIO THIICOBOTO TECTa.

OTIPEJEJIEHME HOPMAJIbHOU I'YCTOTBI TUIICOBOI'O TECTA

Henb u 3ajaun_paboThl — OCBOCHHE METOJMKU OMNpPENENCHUs HOPMAJIBHOW TYCTOTHI
TUIICOBOT'O TECTA.

OOBeKTHI uccenoBaHus, 000pYI0BaHNE, MaTepUAIIbl U HAIJISIHBIE ITOCOOuS:
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Bechl o 'OCT 24104-88, Buckozumerp Cyrrapaa, yalika Jiuisl 3aTBOPEHUSI TUTIICOBOTO U
LIEMEHTHOTO TECTa, pydyHas MeIlajKa Jjs I[EepPEMEIINBAHUS TUIICOBOTO TECTa, CEKYyHIOMED,
JIMHEWKa METaJUINYEeCKas.

Oou1re moJoKeHHs (TEOPETUIECKUE CBEICHHS)

HopmanpHyto rycTOTY THIICOBOTO TECTa OIPENENSIOT INPU IOMOIIM BUCKO3UMETpa
Cyrrapna (puc. 6.3), npeacTaBisiomero co00i MeIHbIA WM JIATYHHBIM IHJIMHIP, UMEIOITUN
Boicory 100 MM u BHyrpeHHuil aumamerp 50 wmm. LlumuHAp JOMKEH HMETh XOPOIIO
OTIOJMPOBAHHbIE BHYTPEHHIOK MOBEPXHOCTh U MECTO CONPUKOCHOBEHHS CO CTEKJIOM, Ha KO-
TOpPOE€ €ro YCTaHaBIMBAIOT NpH MpoBeneHuu onbita. Ha crexiie nuamerpom 6osee 240 MM win
Ha Oymare TMoJi CTEKJIOM HAHOCST P KOHIEHTPHUYECKHX OKpYKHOCTed aumamerpom 150 — 220
MM, IIpUYeM OKpYXHOCTU AuameTpoM oT 170 mo 190 MM HaHOCAT 4epe3 5 MM, a OcTalbHbIE —
yepe3 10 mm. Ilepen wucnblTaHMEM LWIMHAP W CTEKJIO MPOTHPAIOT BIAXKHOM TKaHBIO.
CreknsHHYIO IJIACTUHKY KJIaJyT CTPOTO0 TOPU30HTAIbHO, @ HWJIMHJIP YCTAaHABJIUBAIOT B LEHTPE
KOHLEHTPUYECKUX OKPYKHOCTEH.

Wl

i)

Puc. 6.3. Buckosumerp Cyrrapna

a — B COOpaHHOM BHJIC; 6— PaCIUIBIB JICTICIIKU W3 TUTICOBOTO TECTA;

1 — naryHHel wtuIMHAP; 2 — CTEKISHHAs IUIACTUHKA C KOHIEHTPUYECKUMU
OKPY>KHOCTSIMU;

3 — Jenenika 13 TUICOBOrO TeCTa HOPMAaJIbHOM I'YCTOTBI

Xoa paboThl (HOPSAOK BBHINOJHEHUS paOOTHhI)

s onipenenenrss HOpMalbHOM TYCTOTHI TecTa oTBemuBatoT 300 r rumca, BChINAIOT €ro B
chepudeckyro Jamky (puc. 6.4) ¢ 3apaHee OTMEPEHHBIM KOJMUECTBOM BOJbI (150 — 220 mun) u
pyuHOl Memanko# (puc. 6.5), mepememmBalT B TeueHue 30 ¢, HaYMHASA OTCYET BPEMEHH OT
Hayaja BChblIaHUs rurnca B Boay. [locine okoHUaHus nepemMennBatus UIMHIP, YCTAaHOBICHHBIN
B IIEHTpE CTEKJIa, 3alOJIHSAIOT TUIICOBBIM TECTOM, U3JHUIIKH KOTOPOTO Cpe3aroT JuHelkoi. Yepes
45 c, cuMTas OT Hayajla BCHIIAaHUS THUICa B BOJAYy, WJIM uepe3 15 ¢ mocie OKOHYaHUs

NepeMelInBaus, LWIMHAP OBICTPO TOJHUMAIOT BEPTUKAIBHO U

—~  OTBOAAT B CTOpOoHY. [Ipm 3TOM THIICOBOE TECTO pacIIbIBaeTCs Ha

CTeKye B jenemky (cM. puc. 6.3, 6). Jluamerp pacmibiBa ompene-

JSIOT MO0 KOHIIEHTPUYECKUM OKPYKHOCTSIM WJIM M3MEPSIOT JIMHEHKON

B JIBYX MEPHEHAUKYISPHBIX HAMIPABICHUSX C MOTPEIIHOCTHIO HE Ooiee
5 MM U BBIUUCIISIFOT Cpe/iHee apu(PpMETHUECKOEe 3HAaUCHHUE.

CpenHuii OuaMmeTp paciiblBa XapakTepHU3yeT KOHCHUCTEHIIMIO THUIICOBOTO TeCTa.

CrangapTHas KOHCHUCTEHIMs (HOpMajbHas T'YCTOTa) XapakTepu3yeTcsl AUaMeTPOM pacIUibIiBa

Pic. 6.4. TUICOBOTO TecTa, paBHbIM 180+5 mm. Ecnam numamerp pacmibiBa TecTa He

cooTBeTcTBYeT 180+5 MM, HCTIBITaHHS MOBTOPSIOT ¢ U3MEHEHHOW Maccoi BOJbI (Ha

& 950
]

Yamrka g

3aTBOpeHHs 1 -2 %). HopmanbHyt0 r'yCTOTY TUIICOBOTO TECTa BRIPAXKAIOT YHCIOM MUJLTUIUTPOB
FHIICOBOLO U BOJibl, puxoaamuxcs Ha 100 r runca.

IIEMEHTHPOTO [Ipn mpoBenenuu mnaboparopHoil pabOTHl MO JaHHOW Teme MOATPYIIY

CTYACHTOB JCJIAAT Ha 6pI/Il"a)IBI 0 TPU—UCTBIPEC UCJIIOBCKA. Ka)KI[afI
6p1/1ra;[a NPUTOTOBJISACT OAWH 3aMEC TUIICOBOTO TECTa C KOJIUYCCTBOM
BOJIbI, 3aJaHHBIM IPCHIOJaBaATCIICM. HpI/I 9TOM OJHa 6pI/IF aJa TOTOBUT
TECTO C 3aBCAOMO HCAOCTATOYHBIM, Jpyrasd C paBHBIM, a TPETbIA C
OOJIBIIIMM KOJIMYECTBOM BOJAbI, 4YEM Tpe6yeTc;1 AJId TIOJIYYCHHUS TECTa

@22

Puc. 6.5. Pyunas

MeIIajKa JJis 17
IEPEMEILIUBAHUSL
THIICOBOTO TeCTa



HOPMaJIBHOU I'yCTOTHI.

CopepxaHue OT4ETA:

18

Pe3ynbTaThl MCTIBITAHUN, TOTYYEHHBIE KaXI0H OpHragoi, 3aHOCAT B TaOmuIy 6.5 U 1O
HUM YCTaHaBJIMBAIOT HOPMAJIbHYIO I'YCTOTY TMIICOBOIO TECTA.

Tabnuua 6.5
Pesynbratel onpeneneHnss HOpMAJIbHOM T'YCTOTBI THIICOBOTO TECTA
No H Kon Cp Hop
0 | aBecka HYECTBO eTHUH MaJibHas
IIBITOB rurca, r JauameTp rycrora
BOJbI, MJI paCHJII)IBa, THUIICOBOTO
MM TECTa, MII

OINIPEJEJIEHUE CPOKOB CXBATBIBAHU S IT'MIICOBOI'O TECTA

Lenb u 3amaum pabGOThl — OCBOCHHUE METOJMKH OIPEACIICHHUS CPOKOB CXBATHIBAHHUS
TUTICOBOTO TECTA.

OOBEKTHI MCCIIEIOBaHM, 000PY/IOBAHNE, MAaTepHUadbl M HATJIAIHBIC MOCOOUs: BECHI IO
I'OCT 24104-88, npubop Buka, konblo k npubopy Buka, yamika a1 3aTBOpEHUs TUIICOBOTO U
IIEMEHTHOTO TEeCTa, pydYHas MeIIajka Jyisi MEepEeMENTMBAaHUs THUIICOBOTO TECTa, CEKYHIIOMED,
JIMHEWKa MEeTaJNINYeCcKas.

O611re noJ0KeHus (TEOPETUYECKUE CBEICHNS)

Jlis ompeneneHus CPOKOB CXBAaThIBaHUSI THUIICOBOTO TECTa MCIOJb3YIOT CTaHAAPTHBIM
npudop Buxka (puc. 6.6), KOTOPBIN COCTOHUT
U3 CTaHMHBI |, MOJABMXKHOTO METaJUIMYECKOTO CTEPXKHS 2 ¢ IUIomaakod 3 st 100aBOYHOTO
rpy3a, JaTYHHOTO KOJIblla B BHJE YCEUEHHOTOo KOHyca 8, cTekiIsHHOM muactuHku 9. Jlns
3aKpeIJICHUs] CTEP>KHS Ha TpeOyeMOil BBICOTE CIIYKUT 3aKMMHOM BUHT 6. CTepikeHb CHaOXeH
yKa3aTeNbHONW CTpenKkoil 4 i oTcyeTa MepeMElIeHHs] ero OTHOCUTENIBHO MPUKPEIUIEHHOHN K
ctaHuHe Kaael 5 ¢ geneHusiMu oT 0 g0 40 MM. B HKHEW 4acTH TOJBHXHOTO CTEPXKHS
3aKpEIUIAIOT CTAJIbHYIO Uy 7nuamerpoM | mMm u mummHoi SO0 mM. Ilepen Havanom ucnbITaHus
MPOBEPSIOT CBOOOJHOE TMAJCHHE METAUIMYECKOTO0 CTEPXKHS, YHCTOTY WUIJIbI, TIOJI0KEHHE
CTpEJIKHU, KOTOpasi I0JKHA ObITh HA HYJIE, €CJIM UIJIa YIUPAeTCs B IUIACTUHKY. Macca cTepikHs ¢
urnoit coctasnser 120 r. Konpio 8 u mimacTHHKY BHepel HAayaloM HCHBITAHUS CMa3bIBalOT
TOHKHUM CJIO€M MAIIMHHOTO Macha.

6}

%
14

54
50
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Puc. 6.6. [Ipubop Buka ans onpeneneHus: CPOKOB CXBaThIBAHUS
a — BHJI cTiepead U COOKY; O — IECTHK; B — CTAJIbHAS UTJIA

Xoa paboThl (HOPSAOK BBEIIOJHEHUS! PA0OTHI)

Jlns ompeneneHusi CpokOB cxBarbiBaHusl otTBemmuBaioT 200 r rumca, paBHOMEPHO
BCHIIAIOT €r0 B BOJAY, KOJMYECTBO KOTOPOW COOTBETCTBYET HOPMAJbHON TyCTOTE TeCTa, U
[IEPEMEINBAIOT Maccy py4HoOW Mmemankoil (cMm. puc. 6.5) B teuenue 30 c. [IpuroToBieHHOe
TECTO OBICTPO BIMBAIOT B KOJBIO NpHOOpa, ycTaHOBJIEHHOe Ha cTekie. [lng ynanenus
[IONABIIEr0 B T'MIICOBOE TECTO BO3AyXa KOJIBLIO C IJJACTUHKOM 4—5 pa3 BCTPSAXMBAIOT IIyTEM
MOJHATUSA U OIYCKaHWUsI OJHOM M3 CTOPOH IUTACTUHKHU mpuMepHo Ha 10 mm. U30bITOK Tecrta
Cpe3atoT U MOBEPXHOCTh 3arJIaKUBAIOT HOXKOM. 3aT€M KOJIbLIO MMOMEIAIT MOJ Urily npudopa,
MPUBOJAT €€ B CONPHUKOCHOBEHHE C IMOBEPXHOCTHIO TECTa B LIEHTPE KOJbIAa U 3aKPEIUISIOT
CTEP’KEHb 3B)KUMHBIM BUHTOM; 3aTE€M HIJy Yepe3 Kaxpie 30 ¢ OmyCcKaroT B THIICOBOE TECTO Tak,
yTOOBl KaXK/bIi pa3 OHa Mmorpyxaiach B HoBoe Mecro. llocie u3BnedyeHHs M3 TecTa ULy
TIIATEIBHO BBITUpAIOT. [JIyOMHY mMOTpyXeHWs UIJIBI B THIICOBOE TECTO (PUKCHUPYIOT IO
MMOKa3aHUIO CTPEJKH, PACIOJIO)KEHHON Ha MOJBUKHOM CTEp)KHE, U €€ 3HAuY€HHE 3aHOCST B
KypHaJ [is 7a00paTOPHBIX U MPAKTUYECKUX padoT.

[To monmydeHHBIM 3HAYEHUSM OIPEACIAIOT Hadajlo W KOHEI CXBaThiBaHWsA. Hadamom
CXBaTBIBAaHUSI CYHTAIOT TPOMEKYTOK BPEMEHH OT MOMEHTA 3aTBOPEHHS THUIICOBOTO TECTa
(BchImaHuMs THIICA B BOAY) 0 MOMEHTA, KOT/Ia WIjia HE JTOXOIUT J0 JHA TUTacTMHKU Ha 0,5 mwm.
KoHmoM cxBaTbIBaHMSI CUHTAIOT MPOMEXKYTOK BPEMEHH OT MOMEHTA 3aTBOPEHHUS THUIICOBOTO
TecTa JI0 MOMEHTA MOTPYKEHHUS UIJIbI B TECTO He Oosiee yeM Ha 0,5 mm.

Conepxxanue oTyera:

Cpoku cXBaThIBaHUs HCIBITYEMOTO THIICOBOTO TECTa 3aHOCAT B Tabmumy 6.6 u
CPaBHMBAIOT C TPEOOBAHUSIMU CTaHIAPTA.

Tabmauia 6.6
Pe3ynbTathl onpenenaeHusi CPOKOB CXBaThIBaHHSI TUIICOBOTO TeCTa
No H Kon Bpe 0] Haua Kone
0 | aBecka NYECTBO Msi OT | TCYET IO | JIO 11
MIBITOB TUIca, BOJIbI, MJI Hayvasa HIKaie CXBaTbIBaHUS | CXBaThIBAHUS
r 3aTBOpeHHs | mpubopa, | HeMeHTa, [IEMEHTAa,
BOJIOW, MUH | MM MUH MUH

B 3aBuCHMOCTH OT CPOKOB CXBaThIBaHHS, CTPOUTENBHBIN TUIIC OTHOCSIT K OJHON M3 TpeX
rpymni: A — ObICTPOTBEPACIONINI (HaUajIo CXBaThIBaHUA HE paHee 2 MUH, KOHEIl — He To3aHee 15
MUuH); b — HOpManbHOTBEpICIONIHI (HaYaIo CXBaThIBAHUS HE paHee 6 MUH, KOHEI[ — He TIO3/HEe
30 muH); B — MmenneHHo TBepaerolmuii (Hauano cxBaThiBaHuA He paHee 20 MHH, KOHeIl
CXBaThIBAaHUSI HE HOPMHPYETCH).

OIMPEAEJIEHUE ITPOYHOCTHU I'MIICOBOI'O KAMHA

Henb ¥ 3agauu_paboThl — OCBOEHUE METOAMKU OIpeJesieHHs] MPOYHOCTU T'HIICOBOTO
KaMHS.

OOBeKThl MccieioBaHus, 000pyI0BaHUE, MaTepualbl U Harjs/iHble MOCOOUs: BECHl MO
I'OCT 24104-88, vamka A1 3aTBOPEHUS TUIICOBOIO M LIEMEHTHOT'O TECTa, pyyHas Mellajka A
NepeMEIINBaHUs TUIICOBOTO TecTa, (POpMBI JJIsi M3TOTOBIEHUS O0pa3lioB-0anoveK, pbIUaKHbIHI
npubop Muxasnuca, mpecc THIPABIMYECKUH C MakcUMajibHbIM ycuiauem 1o 100 xH,
CEKyHJIOMED, JTUHENKAa METAJUINYECKasl.
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OO01re noJI0KeHus (TEOPETUICCKUE CBEICHNS)

Jlis  OLleHKM KadecTBa M COpTa THICAa €ro mnpody TOJIBEPraloT HCUBITAHUIO B
naboparopuu, TIe OMPEACISIOT Mpeesl MPOYHOCTH MPU M3TUOE U CKATHU 00pa3loB—OaN0YUCK,
M3TOTOBJICHHBIX U3 THUIICOBOTO TecTa. J[Isi M3roToBIEHHs TpeX 00pa3oB—0aI0deK OTBEIINBAIOT
or 1 no 1,6 kr rumca ¥ JOJMBAIOT B 4YalllKy BOAY B KOJIMYECTBE, KOTOPOE COOTBETCTBYET
HOpPMaJIbHOM TrycTOTe TecTa. lumnc B TedeHne S5—20 ¢ 3achlalOT B YalIKy C BOJOW H
MePEMEIINBAIOT PYIHOH Memankoi B Teuerrne 60 ¢ 10 MOoIydeHHs! 0JTHOPOJIOW MaCChl, KOTOPYIO
3aJIUBAIOT B METAUTMYEeCcKyto dopmy (puc. 6.7). [IpeaBapuTesibHO BHYTPEHHIOI MOBEPXHOCTH
(OpMEI CllerKa CMa3bIBalOT MUHEPAIBHBIM MacyioM. [IpogonpHbIe U oTiepeYHbIe CTEHKU (DOPMBI
JOJOKHBI TUTIOTHO TPHJIETaTh K OTHUTM(OBAHHOW MOBEPXHOCTH MOM0HA. [lomiepeyHbie CTEHKH
(OpMBI BMECTE C MPOJOJBEHBIMH CTEHKAMH CJICAYeT 3aKpEIUIATh 3a)KHUMHBIM BHUHTOM TaKAM
o0paszom, uToObl opma OblIa TUIOTHO TPIHKaTa K MOJJIOHY, a YrOJ MEXKIY CTCHKaMHU U JTHOM
dhopmel coctasisit 90°.
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Puc. 6.7. Metanmnuueckas pazbemMHas ¢hopma i U3TOTOBJICHHUST 00pa3ioB—Oaouek (a) u
Hacajka K Heit (0)

1 — 3a)KUMHOM BUHT; 2— MMOJIOH; 3 — MMOTIEPEYHBIC CTCHKU; 4— MPOI0JIbHBIE CTEHKH

Xoa paboThl (HOPSAIOK BBINOJHEHUS PAOOTHI)

B xaxmoit popMe 0JHOBPEMEHHO M3TOTOBIIIOT TpH oOpasiia pazmepoM 40x40x160 mm.
[Ipu u3roToBneHUU 00pPa3OB OTCEKH (POPMBI HAMOJIHSIIOT OJHOBPEMEHHO, JUISI YEro 4ariky ¢
TUIICOBBIM TECTOM PaBHOMEPHO MpoJBHUratoT Haja ¢opmoil. s yaaneHUs BOBIIEYEHHOTO
BO3JlyXa MOCJe 3aJUBKH (OpPMY BCTPSAXHMBAIOT 5 pa3, A 4Yero ee MOJHUMAIOT 3a TOPLEBYIO
CTOPOHY Ha BbIcOTy OKosio 10 MM u omyckatoT. [locne HacTymiaeHus Hayana CXBaTbIBAHUS
W3JIMIIKKA TUIICOBOTO TE€CTAa CHUMAIOT JIMHEHKOM, MepeiBUras ee Mo BEpXHUM IpaHsM (HOPMBbI
MEPHeHIUKYIAPHO MOBepXHOCTH oOpa3noB. Yepe3 15+5 MuUH mocie KOHIA CXBaTbIBAHUSA
00pa3iibl U3BJIEKAIOT U3 (OPMBI U OCMATPUBAIOT.

I'panu  oOpa3noB—Oanoyek, MpuiIeraloUde K IUIMTaM Tpecca, JOJDKHBI  ObITh
napajuieNibHbl U He UMETh OTKJIOHEHHs OT IUIOCKOCTH Oojee yem Ha 0,5 mm. Ecnu Ha rpansx
00pa31oB OynyT oOHapyKeHbI 1e(heKThl, TO UCTIBITHIBATh UX HEIB3S.

Uepes 2 4 mocne 3aTBOPEHUsI TecTa TpU 00pa3lia—0aJouKkyd WCIBITHIBAIOT HA M3ru0 Ha
Mamuae MUM—100 wm peraakaoM npudope Muxasmuca (puc. 6.8). OH COCTOUT U3 CTaHUHBI 1,
HIKHETO phluara 2 ¢ COOTHOIIEHHeM Iied 1:5, BepxHero peryara 4 ¢ COOTHOIIEHHEM Tuied 1 :
10, mpucnocobienus 5 i UCHIBITAHUS Ha U3THO, BelepKa Ajs ApoOu 6, HATSHKHOTO MaXOBHKa
8, O6ynkepa ¢ apoObio 10. Cucrema pblyaroB npubopa yBeIHYMBAEeT BO3ZHHUKAIOIIEE OT MacChl
apoOu ycunue Ha obpasie B 50 pas.

[lepen HayamoMm HCIBITaHUS HEOOXOJMMO MPOBEpUTH paBHOBecue mpudopa. [Tpubop
Muxasnuca ypaBHOBEUIMBAIOT NPU CHSATOM BeJepKe, mepemerias rpy3 3 Tak, YTOObl BEpXHSS
MOBEPXHOCTh TJIABHOTO pblyara 4 HaxoIuiach Ha OJHOM YPOBHE C PHCKOW, CAENAaHHOW Ha
BHYTpEHHEl MOBEpXHOCTH CKOOBL. ~HemocpencTBeHHO mepen  HUCHBITAHUEM  OOpasIlbl
BHMMATEJIFHO OCMAaTPHUBAIOT U YAANSIOT C pedep 3ayceHibl, YTOObl MpU YCTaHOBKE 0Opasia B
3axBaThl MPUOOpa OH OMHUPAJNCS HA BAIMKH YUCTBIMH MOBepXxHOCTsMH. OOpasen-6anouky 7
yCTaHABIMBAIOT Ha OMOPHBIE BaJMKU HM3rHOAIONIEr0 yCTPOWCTBA, YTOOBI T€ TpaHU OO0pasIia,

T
“ 40
32
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KOTOPBIC IIpHU H3TOTOBJICHUH C€I'0 ObLIH TOPHU30HTAJIBHBIMH, HAXOAWJIIMCh B BCPTUKAJIbHOM

ITOJIOXKCHUU.

Puc. 6.8. Peraasksslii mpubOp ¢ mMpUCIIOCOOICHUEM TSl UCIIBITaHKs 0aloueK Ha U3THO

AN

Paccrosgnmne Mexy HeHTpaMH ONOpHBIX BamukoB 100 MM, a mepenaroluii HarpyskKy
BaJIMK PACIIOJIOKEH MOCEPEIMHE MEXK Ty oropaMu (puc. 6.9). 3aTeM HarpyxaroT BeIepKO JpOObI0
u3 OyHKepa mpubopa, Ipu ITOM CKOPOCTb HarpykeHus J0oJpkHa ObITh paBHOMepHOU. Koraa Bec
IpoOu BMECTE C BEJIEPKOM JIOCTUTHET BEJIMYMHBI, COOTBETCTBYIOIIEH pa3pyllaonieil Harpys3ke,
oOpaser] cioMaercs, a BEIepKO, yraB Ha meaainb 9 OyHKepa, MPEeKPATUT MOCTYIUICHUE JIPOOH.
Benepko ¢ qpo0rio B3BEMIMUBAIOT C TOYHOCTHIO 710 10 T.

[Ipenen mpouHocTu mpu u3rube obOpaszna—Oamouku pazmepom 40x40x x160 mm mpu
paccrosiHuu Mexay onopamu 100 MM 1 cooTHOLIeHHUH Tuied pbryara 1 : 50, MlIla:
B, =1L7p,

150 e

50

40

pe3yJIbTaTOB HCIBITAHUI
00pa3roB-6amovex Ha

CoepkaHue OTYETA:

Puc. 6.9. Cxema

HUCIIbITAaHUA

OaJI0YKH Ha U3rud

1— omopsr;

2— Harpy>KaroIIui
BaJIMK; 3 — Oaouka

rie P — Bec BeAepka ¢ npoobro, H.
[Ipemen mNpPOYHOCTH TIPH H3THOE

06p33HOB, HU3TOTOBJICHHBIX H3 THIICOBOI'O

TecTa,

BBIYUCIISIOT
apupMeTHIECKOe
Tpex oOpa3ioB. [Ipu ucneiTaHuM Ha U3rHO

mamuae MI-100.

Pe3ynpTaThl ONBITOB 3aHOCAT B Tabauiy 6.7.

Ta6ma 6.7

IBYX

KakK

cpenHee
HanOOJIBIINX

Pe3 TaTbI O JCIICHUA IIPCACiIa YHOCTH IIPY M3r1oe 00 A3110B, M3I'OTOBJICHHBIX N3 THIICOBOI'O
b

TECTa

Ne
OIIBITA

C
xema
IIPUIIOKE
HUS
Harpysku

Pasmep

bI

obpa3iia,
cM

Pa3p
yHIaro-1as
Harpyska(se
C BeJepKa C
JpoObI0)

p, H

IIpe
Jen
MPOYHOCTH
npu

U3TH
oe

obpa
31a-
0aI04YKHu

R

use

IIpe
Jen
MIPOYHOCTH
npu

H3TH
oe

obpa
31108, Mlla
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MOJIOBHHOK OaJioueK, MOJIyYeHHBIX MPHU HCIBITAaHUN 00pa3loB Ha WM3rud, Ha 1-—
TOHHOM THUJpaBiIndyeckoM mpecce. Jlyig mepeAayd Harpy3kd Ha IMOJOBUHKU
0aJ04YeK MCHOJIB3YIOT IUIOCKHE CTalbHBIC NUIM(GOBAHHBIC TUIACTUHKHA Pa3MepoM
40x62,5 MM (mwromags 25 cm?). Kaxaylo MOTOBMHKY OalOdKH MOMENIAIOT
MEeXAY ABYMsI IUIACTUHKAMHM TakuM 00pa3oM, 4yTOoObl OOKOBbIE TpaHH, KOTOPhIE
IpU W3TOTOBJIEHUM NPUJIETaTd K MHPOAOJbHBIM CTEHKaM (OpPMBI, COBMAIU C

22

, MlIIa

Hpeﬂen IMPOYHOCTH IIPU CXKATHUH OMPCACIIAIOT IIYTEM HUCHBITAHUA IICCTU

pabounmu noBepxHocTsMU (puc. 6.10), a ymopsl MIACTUHOK MJIOTHO MPUJIEralln
K TOpPIEBOM TiaakoW cTeHke oOpasma. Harpyska mnpu HCOBITAaHHUM JIOJDKHA BO3pacTaTh
HENpPEepBIBHO JI0 pa3pylieHus: oopasua. Bpems oT Hauana paBHOMEPHOTO HarpyxeHus oOpasua
JI0 €ro pa3pylleHus T0JKHO ObITh B npeaenax 5—30 ¢, cpenHss CKOpOCTh HapacTaHUsS Harpy3Ku
P UCTIbITaHUK JoikHa ObITh 1+0,1 H/c.
[Ipenen npo4YHOCTH MPH CKATUHU KaXkI0TO 00pas3iia paBeH YaCTHOMY OT/AEJICHUS 3HAUCHUSI

paspymaromeii Harpy3ki Ha pabodyro TUIONIAIb TIACTHHKH, PaBHYIO 25 cM2.

I Puc.6.10.
3a OKOHYATEJIbHBIK pE3yNbTaT NPUHUMAIOT cpenHee apudmernyeckoe u3 P ACIIONOKCHILE
YeThIpEeX 3HAYEHWW  HCMBITAHUS IIECTH  O0O0pa3IoB—IIOJOBUHOK  (0e3

MCTANINYCCKUX
HauOOJIBIIEr0 U HAUMEHBILIETO PE3YIbTATOB).
IUIACTHHOK IIpH
ConepxaHue oTyeTa:
UCIBITAaHUN
[lonmyuennsle  pe3yabTaTbl  MCIBITAHUS ~ TUICOBBIX  00pa3LoB

3aMUCBHIBAIOT B TaOmMuIel 6.7 w 6.8 W CpaBHUBAIOT HMX C TEXHHUYECCKHUMU
TpeOOBaHUSAMHU CTaHJIAPTa, MPUBEICHHBIMHU B Ta0I. 6.9.

[IOJIOBUHOK Oajtouex

Ha C)KaTHue

Tabma 6.8
Pe3ynerare! onpezernieHnst iperiernia IMpOYHOCTH Ha CKaTre 00pAa3oB, M3TOTOBIICHHBIX M3 THTICOBOTO
TecTa
No P [To Pazpy Ipen I1
OTIBITA a3MephbI IaIb IIAFOIIAST e penen
o0pasiia, | TOTEPEeYHOro | Harpys3ka NPOYHOCTH | TIPOYHOCTH
c™M CEUYCHHMS s Ha Ha CKaTue
obopasa  F, P e oxarueR 00
cM? MITa | Pa3LOB,
M
Ila
Tabnuna 6.9
Texuuueckue TpeGOBaHUS, TPEIBIBISIEMbIE K CTPOUTEIIBHOMY THIICY
[Ipenen IIpenen
M |TPOUHOCTH M |TPOUHOCTH
00pasIios- 00pasI1os-
apka apka
BIKYIIETO Oanouex BIDKYIIErO Oanouex
pazMepom pazMepom
40x40x160 MM B 40x40x160 MM B
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BOo3pacte 2 4, Bo3pacte 2 4,
MlIlIa, He MeHee MllIa, He MeHee
I iy I iy
pu pu pu pu
C)KaTHH |M3rnoe C)KaTHU |U3rude
I'— A 1 - 1 4
2 1.2 10 0 5
I'— . 1 - 1 5
3 1,8 13 3 D
I'— A - 1
4 ‘ 116 6 {
I'— d Y, - 1 6
5 1.5 19 9 D
I'— : 4 - Y, i
6 922 2
- ] 3 - Y, g
7 5 25 5

11. W3yueHue KOJJIEKIMHM TJABHBIX TOpOJ000Opa3yromux MuHepanoB. I3yueHue
KOJUTIEKIIUH TOPHBIX MOPOI.

[TpupoTHEIMI KaMEHHBIMHA MaTepUaliaMi Ha3bIBAIOT CTPOHTEIIBHBIC MaTEePHANIBI, ITOJTYUCHHBIC
W3 TOPHBIX MOpoJ 6e3 00pabOTKK WM B pe3ysIbTaTe MPUMEHEHHUS JIUIh MEXaHUYECKOW OOpabOTKH
(packanpIBaHMEe, pacnWIMBaHWE, NUTM(OBAHUE, TMOMUpOBaHWE U Jp). [IpupojHble KaMeHHbIC
Marepuasibl B 3TOM CIIy4ae MOJHOCTBIO COXPaHSIOT (PM3MKO-MEXaHMUYECKHE CBOCTBA TOPHOM MOPO/IbI,
13 KOTOPOM OHU OBLITU MOJTY4EHBI.

l'opnast moponma mpencrapiser coOOlW KaMHEBUAHOE TEO, COCTOAINEE M3 OJHOTO WIIU
HECKOJIbKUX MUHEpaioB. MuHepanbl SBISIOTCA TNPUPOAHBIMH  XUMUYECKUMHU COEIMHEHUSIMHU,
00pa30BaBILIMMUCS B pe3yJbTaTe Pa3IMYHbIX (U3UKO-XUMHUUYECKUX MPOLIECCOB, MPOUCXOAININX B
3eMHOM Kope. B mpupone HacuuteiBaercs 6osiee 2000 MUHEpaIoB, HO B 00pPa30BAaHUM TOPHBIX MOPO/T
Y4acTBYIOT OK0J10 50; MX Ha3bIBAIOT MOPOA000Pa3yIOIIUMH.

N3YUEHUE KOJUIEKIIUHA I''TABHBIX ITOPOJOOBPHOIIINX MMUHEPAJIOB

Llenb ¥ 3a1aun paboOThl — M3ydeHHE (HU3UKO-MEXaHUUECKHUX CBOWCTB IOPOJI000pa3yIOIIMX
MUHEPAIOB (0JIecKa, IIBETA, IFIOTHOCTH, TBEPJIOCTH, TIPOYHOCTH, CTOMKOCTH, XapaKTepa U3JI0Ma).

OOBeKThI McclieIoBaHus, 000pyIoBaHNe, MaTepraabl U HAIISIHBIC TOCOOUS: MOJIOTOK,
CTallbHasl Wrja, JIyla, MeTajuinueckas JnHenka, 10 %-Hblil pacTBOp COJSIHOM KUCIOTHI, HA0OP
MHHEPAJIOB-ITAIIOHOB.

OO01Me moJ0KEHNUS (TEOPETUUECKUE CBEICHNUA)

CrpouTenbHblE CBOMCTBA TOPHBIX IOPOA  ONPEACISIIOTCS ~ XMMHUYECKMM  COCTaBOM
MOPOJI00OPA3YIOIIMX MUHEPATIOB M MX OCHOBHBIMHU (PU3MKO-MEXaHWUECKUMH CBOMCTBamMH. Kaxprit
MHUHEpAl XapaKTepU3yeTcs OIpPENETICHHBIM XUMHYECKUM COCTaBOM M (PU3UKO—XUMHUYECKHUMHU
CBOIicTBaMH: OJIECKOM, IIBETOM, IUIOTHOCTBIO, TBEPAOCTHIO, MPOYHOCTHIO, CTOMKOCTBIO, XapaKTepoM
u37oMa U Jp. BOJBIIMHCTBO MOPO000pa3yIOIMX MUHEPATIOB UMEIOT KPUCTALTMYECKYIO CTPYKTYPY U
o0nanarT aHU30TPOTHUEH.

N3ydenrnemM MUHEpAOrMUeCcKOro COCTaBa TOPHBIX MOPO] U OMPEICICHUEM BH/Ia UCCIIETyeMbIX
MHUHEPATIOB 3aHUMaeTcs Hayka merporpadus. B merporpaduueckux mabopaTtopusix MpH MOMOIIN
TOJIAPU3ALMOHHBIX  MHKPOCKOTIOB ~ OTIPE/ICNISIOT  OT/IENbHBIE  XapaKTEPUCTUKU MHHEPAOB  (OCH
CHUMMETPUH, TPAHHBIE YTJIBI U JIP.), TIOCTIE Yero, CPaBHUBASI TIOTyIEHHBIE TAHHBIE C XapaKTePUCTUKAMH
MHUHEPATIOB—ATAJIOHOB, OMPENEISIFOT BU UcClieyeMoro MuHeparna. OHAKO TaKKUe UCTIBITAHHS CJIOXKHBI,
TpeOYIOT CHIEIATEHOTO 000PYIOBAHHS, TEOPETUUECKON MOATOTOBKH U MPAKTHUECKUX HABBIKOB.
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3aganue Ha paboTy (pabouee 3a1aHKE)

B ycnoBuwsx ydeOHOW mabopaTopuy, TPUMEHSSI MOJOTOK, CTIBHYIO WMy, JIyITy,
METALTMYECKYIO U3MEPHUTENBHYIO JIMHENKY, 10 % - HbIil pacTBOp COJISHON KHCIIOTHI, a Takke Habop
MHUHEPAJIOB-3TATIOHOB OMPEEUTh BUI TOPOAO0OPA3YIOIIET0 MUHEpaIa.

Xoa paboThl (HOPSAOK BBEIIOJHEHUS PA0OTHI)

Ilpn mpoBeneHnn 1a0OPaTOPHBIX 3aHATUI IO JAHHOW TeMe CTYAEHTaM BBIJAIOT HAOOp
MHUHEPAIOB-ITAIIOHOB, CBOWCTBAa KOTOPHIX OHH W3Y4YaroT, MOJIB3YSICh YIeOHUKOM, Ba-TpU 0Opasna
IUIsL ompenieNieHus Buja (HasBaHMs) MuHepana. [Ipekae BCEero CTyleHThl CPaBHHMBAIOT BHEIIHHUE
MPU3HAKK 00pa3ia ¢ 3TajJoHOM (LIBET, OJIECK, CTPYKTYypPY) M OPHEHTUPOBOYHO JAIOT HA3BaHUE
HCCIIelyeMOMY MHHEpaITy. 3aTeM JUIsi IPOBEPKH TPEIBAPUTEIBHBIX BBIBOJIOB OINPEICIISIOT TBEPIOCTh
MUHEpaia Mpy MOMOIIIHM IIKaJbl TBepAocTr Mooca (tabm. 1.1).

Ta6numa 1.1

[IIkayia TBEpIOCTH MUHEPAIOB

FRoxasarens : o
TREPHOCTH Munepan XapaKTEPHCTHK TBEPAOCTH
1 Tanek Jlerko yepTHTCA HOTTEM
2 Fune Horots octasnser uepry
3 Kansuut JIerko 4epTHTCS CTATBHBIM HOKOM
4 MaapxxoBBI wnaTt HepTHTeA CTanbHbBIM HOKOM OO0
. - | HeOonBIIHM naBACHHEM _
5 AnatHr Yeprires CTANBHBIM HOXKOM NMPH CHIBHOM
: HAXKHME, CTeKNO He YepTHT
6 Oproxnas Cnerka napanaet ¢rexno,
(monesoit uraT) ‘|eranbhoit HoX wepTE He OCTABNAET
7 Keapy Jlerko vepTnT cTeKNO, |
: CTANIBHOH HOX YEPThi HE OCTABAAET
8 " |Tonas To xe ' i
9 Kopyia To xe '
10 Ammas To xe

B mxane tBepmoctn 10 cnenuanbHO MOMOOPAaHHBIX MHHEPAIOB PACIIOJIOKEHBI B TaKOU
TIOCTIEZIOBATEIILHOCTH, KOTJd CIIEAYIONIMNA IO TIOPSAKY MHHEPAT OCTaBIseT 4yepry (I[aparnvHy) Ha
TpEeNBIIYIIEM, & CAM UM HE MTPOYEePUNBACTCS.

TBepmocTh ONpEAeNIOT CleqyronmMM 00pa3oM. Ha riajkod MOBEPXHOCTH HCCIIETYEMOTO
o0pa3iia MUHEpasia MpOOYIOT HAHECTH YePTy KaKbIM M3 MUHEPAJIOB, YKa3aHHBIX B IIIKaJIC, HAYMHAS C
camMoro Msrkoro. Ilpy 3TOM YCTaHABIMBAKOT, KAaKOM MHHEpaJl OCTaBIsieT uepry (Ilapamaer
uccieayeMblid  oopaserr). Hampumep, ecrmu McclieqyeMblii MUHEpal YEpTHTCS amaTHTOM, a caM
OCTaBIISIeT 4yepTy (LapanuHy) Ha IDIABUKOBOM INIATE, TO €ro TBEPAOCTh COOTBETCTBYET 4,5. UTOOBI
MMETh JJOCTOBEPHBIC IAHHBIE O TBEPIOCTH MUHEPAJIa, HEOOXOAMMO UCTIBITaTh HE MEHEE TPEX OT/ICTBHBIX
00pas1IoB, CIeNaB YIS KayKI0ro 00pasiia 1o TPH OpeIeieH s, KaK YKa3aHO BIIIIE.

Hexkotopbie MUHEpPAIBI MOTYT UMETh OJIM3KYIO 1O 3HAYECHHIO TBEPIOCTh U MAJIO Pa3IH4aThCsI
TI0 BHEIITHUM ITPU3HAKaM, HAITPUMEP KaJIbIUT Y THIIC MJIM aHTHIPUT. B 3TOM citydae Ha oOpasel u3 Ka-
nenbHUIIBI KarmatoT 10 %-Helit pacTBOp comstHOM KUcoThl. [1pu 3ToM KapOoHaThI (HanpuMep, KalbIHT)
«BCKUIAIOT», BBIACISS Yriaekuciblii ra3. Crioco® BO3AEHCTBUS COJSIHOM KUCIOTOW SBISIETCS JI0-
BOJILHO A()(EKTUBHBIM JUIs ONpe/IeeHNs BU/Ia MUHEpasia. 3Ha4YeHHs IPOYHOCTH, TNIOTHOCTH U APYTHUE
CBEJICHUS O MUHEpasiax MpuBeeHb! B Tabm. 3.2.

ConepxaHnue oT4yera

Pe3ynbTathel paboThl MO JaHHOM TeMe opopMIISIFOTCS B BHie Tabmull (Tadmn. 1.2).

®opma Tabm. 1.2

Ne Musnepai Buemnni Bug
XuMHuec
n Haume r 0 bn Crpo .
KWl cOCTaB
/m HOBaHUE pynma BET €CK 19:1%(5
1 2 3 4 5 6 7
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OcHOBHBIE CBOIICTBA MUHEPAJIOB.
Oxonvanue Tabdm. 1.2

Hctn IIpen . B
p Croiikoc Xapakt
HHas Tee | en KaKdX TOPHBIX
Th NPOTHB | €pPHBIE
TUIOTHOCTD PAOCTH POYHOCTH opojax
3 BBIBETPUBAHUSI | OCOOEHHOCTHU
r/cM Mlla BCTPEYAIOTCS

8 9 10 11 12 13

N3YYEHUE KOJUIEKIIMM I'OPHBIX ITOPO L

Henp 1 3agauy paboThl — ONpeeeHUe MUHEPAJOTHYECKOr0 COCTaBa TOPHOM MOPOJBI,
M3y4yeHue e€ CTPYKTYPhI U TEKCTYPhl, YCTAHOBJICHHE BU/Ia TOPHOM MOPOJIBI U €€ CBOMCTB.

OOBEeKTHI Hccie0BaHtsl, 000pyI0BaHNE, MaTEpUAIIbl M HATJISIHbIE OCOOUS:

MOJIOTOK, CTajbHas Wrja, Jymna, IKaja TBepAocTH Mooca, MeTayuinyeckas JuHelka, 10
%-HbIif pacTBOP COJISTHON KUCIIOThI, HAOOP MUHEPAIOB-ITAJIOHOB.

OO6mme mooKeHHs (TEOPETHICCKUE CBEICHNUS)

l'opuble mopoabl oOpa3oBaivMch B pe3yiabTaTe pPa3HOOOpPA3HBIX TI'EOJIOTUYECKUX,
XUMUYECKUX U JIPYTUX MPOIECCOB, KOTOPHIC TPOUCXOIUIN HA TIPOTHKEHUH MHOTUX MUJITHOHOB
net. OT ycinoBuil 00pa3oBaHusl B 3HAYUTEIILHON Mepe 3aBUCST Tpymma U (HU3NKO-MeXaHUYeCKHe
CBOMCTBA TOPHBIX MOPO/I.

Bbonbiioe 3HaueHwe umeer ux neTporpaduyeckas XapakTepUCTHKa, KOTopas JaeT
BO3MOHOCTh HE€ TOJIbKO YCTAaHOBUTH BMJI TOPHOM MOPOJBI U COCTaBUTH MpPEIBApPUTEIbHBIC
CYXJEHHUS O €€ KauecTBe, HO U JIOMOJHSET Pe3yIbTaThl JIA0OPATOPHBIX MCIBITAHUN CBEJICHUSAMU
O TakMX BaXHBIX CBOMCTBaX, Kak CTENEHb OIHOPOJHOCTH U BBIBETPEIOCTH, CTPOCHHE,
CIIOEHHE, PUCYHOK, XapaKTep packoja U Jp.

Jlj1s MaKpOCKOMHMYECKOTO HCCIIEJOBaHMUsI TOPHBIX MOPOJ HEOOXOJIUMO MMETh MOJIOTOK,
CTAJIbHYIO WIJy, JIyIy, IIKaly TBEPAOCTHU, METaUIMYECKYIO JIMHEWKY C MUJUIMMETPOBBIMU
nenenussiMu U 10 %-HbIil pacTBOp cosstHOM KucHOTHL. [Ipu mpoBeneHuu 1abopaTopHOM pabOThI
10 3TOI TeMe CTYACHTHI MOJy4yaloT ABa-TPU 00pa3lia pa3IUYHbIX TOPHBIX TOPOJ M BBITOJHSIOT
MaKpOCKOMHUYECKHUEe HchbITanus ux. MccrnenoBanus ropHod Mmopoibl HAYMHAIOT C OCMOTpa U
OTIHMCAHUs €€ BHEIIHErO BUJa.

IlBer mopoabl, €ro OJHOPOAHOCTh, M OJEeCK Jal0T BO3MOXHOCTb YCTaHOBUTH BUJ
MUHEPAJIOB, COCTaBISAIOMMX TropHyl mopoay. ConaepkaHue B TOPHOM MOpPOJE MHHEPAIOB
KapOOHATHOM rpynmbl onpeaessitoT aerictueM 10 %-HOro pacTBopa CONSIHONH KUCIOTHI, KOTOpas
BBI3BIBAET «BCKHUIIAHME» HAa TIOBEPXHOCTH o0O0pas3la MOpPOJbI, COJEPIKAIIETO YTIEKUCTBIN
Kanpiui. Vcmonb3ys —JaHHblEe, TpuBEAeHHbe B Tabm. 3.3, MOXHO ONIpEIENIUTh
MUHEPAJIOTUYECKUI COCTaB UCCIIETyeMO TOPHOM MTOPO/IBL.

3aTeM OCMOTpPOM CBEXKEro H3JI0Ma OMpPENEeNsIOT CTpoeHue (CTPYKTYpy) M CIOXKECHHE
(TeKCTypy) HOPOJIBI.

[lIo copepxaHUI0O MUHEPATIOB, UX LIBETY U CTPYKTYpPE MOKHO YCTAHOBUTH BHUJ TOPHOM
MOPOJBI, & 3aTeM OPHUEHTUPOBOYHO €€ cBoiicTBa (cM. Tabin. 1.3). B Tom ciydae, koraa CTyAeHTHI
MOJTy4aroT 00pa3Ibl U3BECTHHIX TOPHBIX MOPOJI, OHU 3ATOJTHSIOT B XKypHalle JJs Tab0paTOPHBIX
U TPaKTHYECKUX paboT Tabnuily, 3aHOCS B HEE€ OCHOBHBIE CBOWMCTBA TOpPHOW mMmopoabl. Jlis
MOJIyUYeHHUsI JAHHBIX O CBOMCTBAX TOPHBIX MOPOJ PEKOMEHAYETCS HCIOIb30BaTh Y4EOHUK U
JaHHOE yyeOHoe mocobue.

Tabnuma 1.3

XapakTepuCTUKU MUHEPAJIOB TOPHBIX TOPOJT
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M Hcr Hpyrue Ycno
S CrpykTtypa |Bep- lBer |uHHas XapaKTepHbIC BUS HAaXOX-
p JI0CTh IUIO |TPU3HAKU JICHYISI B
. N3nom
Ka Amopodnas bensiii, . B
. 2,5 [3eMIUCTBIN, MaTepual
OJIUH , 3epHHCTas JKEJITOBATHIN YHCTOM BUJIC
JETKO  pacchllaercs,
- Kpucranm Benbiii, ITpo3paunsie
qeckas, - JKeNTOBATHIIA, 2,2 |KpucTawisl, Marepuan To ke
e 3epHUCTAs; V7% | bosoBbIit MHOT/Ia BOJOKHHCTHIH,
~ .
Cepe0 Pacmiennisiercs B
M Kpucranmm | opeop -
HCTBIH, 2,8 |Ha TOHUaWIME TIPO-|TpaHUTE,
YCKOBHUT |decKas, JiucTtoBas |,5-2,5 .
OembIi, 3padHble  JIMCTOYKH|CHCHUTE,
bu YepHbiit Pacmiennsercs
To xe P . 2,8 To xe
OTHT -3 , OyphIii, HAa TOHKHE HEJIOMKHE
- Kpucranm Benbiit, [Tpospauen, B
a lyeckas " CepBIi, 2,6 |1pH ylape|u3BeCTHIKAX,
JBIUT 3epHHUCTO- SKeThIH pacramaercs Ha|Mpamope H©
K 5 . B pacTtBope
Ho pHcTalm 5 . CIIbIN, 2,8 |consaHOM KHCIIOTHI To xe
JIOMHUT gecKas : cephIit BCKWIACT TONBKO B
AB UYepnslii IIpocBeunBaer; B
To xe 3,4 N
TUT -6 U TEMHO- OJIeCK CTEKJIsl HHBIH  |MarmaTuye-
Po YepHsbiit OruernuBas
To xe P 3,1 . To xe
roBast -6 U 3€JIeHO- CHailHOCTb.B  OJTHOM
O benbrit Ha nockoctax B
p To xe . ’ 2,5 .
TOKJIa3 Cepblil, CHailHOCTH  CTe  K-|TpaHuTe,
Bbecnse B
KB Kpucrammm . . Nznom
THBIH, OCIIBIH, 2,6 N . |rpaHwuTE,
api yeckas 2 PaKOBUCTBIN, OCTPHIN o
Cepblii, rHeiice,
Tabmuma 1.4
OcCHOBHBIE CBOMCTBA HEKOTOPBIX TOPHBIX MOPOJT
C I1
Munepainsl
o PaJIBL, CrpykTypa penHsis  |penen
[Ber BXOJISIIIIIE B COCTAaB - -
ponma MOPO bl p
TTOPO/IbI JIOTHOCTb | OYHOCTH
I'pa Ceppiit, KBapu, Kpucrannmnueck 2 10
HHUT roixy0oBaTO-CephIN, I10JIEBOI LIITIAT, | as 500-280010 - 250
Hu Cepo-3eneHslii Ionesoi Kpucrannnueck 2 15
OpHUT JI0 TEMHO-3€JIEHOTO Hirar, poroBasd| gq 700 =10 - 300
[aYaVYaVal
I'a0 Cepsiit o [ToneBoii Toske 2 20
opo YEPHOTO 1IM1aT, aBIUT, 800-3100]0 - 350
JIab N [Tonesoit 2 15
TemHbI Toxe
pPOJIOPUT 1IMar, aBI'UT, 600 -|0 - 250
Jn Cepsiit 10 [Tonesoit Menko3epHucra 2 20
aba3 TEMHO-CEPOT0 HInar ¥ aBruT 1, KpUCTAJIIINYECKAs] 800 -|0 - 300
bas TemubIi, [Tonesoit CkpbITOKpHCTAN 2 20
aJIbT YEPHBII 1Irar, aBruT JINYECKast 900 -|0 - 400
U3B . . [InotHas 1 50
Cepblil, )KenThIi Kanemur
€CTHSIK amopdnast, uactuuno|800 -|- 150
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. 3epHa  KBapia
Ilec Benrii II0 p p W 80
Ksapn COEINHEHBI rauHoi,| 300 -
JaHUK TEMHOTO - 300
HU3BECTBIO, KaIbIUTOM,|2600

Mp beunblit, po30BBIi1 Kanmbuur u 3epHUCTO- 10
amop 710 4ep HOTO JOJIOMUT KPHCTAJTNIECKast 600 -|0 - 300

Ksa Benprii hi (o) Ksa 3epHa  KBapia 30
pIUT TEMHO-BUIITHEBOTO pi COEINHEHBI 500 -|0 - 400

3ajanne Ha pabdory (pabouyee 3aaHue)

O3HaKOMHUTECST C TOpHBIMU HNOpPOJaMH 110 HMCIONIMMCSA B KOJUICKIIUU 06pa311aM n

YCTAaHOBHUTH UX IIPU3HAKU

Xoa paboThl (TIOPSAOOK BEIITOJIHEHUS pa0OTHI)

1. N3yauTh cOCTaB U CTPYKTYpPY TOPHBIX MTOPO/I.

2. OmnpenenuTb OCHOBHBIE (PU3NUECKUE U MEXaHMUECKHE CBOICTBA.

3. OnpenenuTs TPyMIy MOPOJAbI TO YCIOBHUSIM 00pa3oBaHusi C TMOMOIIBIO
CTPYKTYPHO-TEKCTYPHBIX IPU3HAKOB.

4. Jnst onpenienieHnst KapOOHATHBIX MOPOJT HE0OXOAMMO UCTIONB30BaTh CIIOCOOHOCTh
UX pearupoBaTh C COJITHON KHCIJIOTOM.

o. O60cHOBaTh 00J1aCTH MPUMEHEHUS TOPHBIX TOPOJI B CTPOUTENIHCTBE.

CozepxaHue oTyeTa

Pesynbrarel paboTel M0 JaHHOU TeMe 0(OPMIIIOTCS B Bujie Tabuuil (Tadu. 1.5).

®dopma tabm. 1.5

OCHOBHBIE CBOMCTBA TOPHBIX OPO/I.

No ["opHbIE MOPOIBI Buenrawnii Bug Munep
A Hanwme IMToar Crtpoe | anbHBIN
/1 IBeT
HOBaHHE pynma HUE COCTaB
1 2 3 4 5 6
Oxonyanue Ta6m. 1.5
CTOUKOCTD

Cpenusis [Ipenen O06nacTh

MIPOTHB
IUIOTHOCTD npounocty Mlla MIPUMEHCHUS

BBIBETPHBAHMS

7 8 9 10

12. HccnegoBanne OCHOBHBIX CBOMCTB MNOPTIAHALIECMCHTA (HOpM&J’ILHOfI I'yCTOTHI,
CPOKOB CXBATbIBAHUS, PAaBHOMCPHOCTU HU3MCHCHUA o0beMa HEMCEHTHOI'O0 TeECTa, OMPCACIICHUC

MapKH).

OTIPEJEJIEHME HOPMAJIbHOU I'YCTOTHI IEMEHTHOI'O TECTA
[lenb paGoOTbI — OCBOGHHE METOJUKHU OIpEeSeHHs] HOPMAIbHOW T'yCTOTBI IIEMEHTHOTO

TCCTA.

O6opynosanme: Becbl mo ['OCT 24104-88, mpubop Buka, wama u nomarka, ,

CEKYHJIOMED.

TeopeTnueckue cCBEICHUS

27




28

Hopmanenyto rycroty onpezneinstor corsacHo 'OCT 310.3-76 na npubdope Buxka (cm.
puc. 6.6). B atom cinydae urny 7 npubopa 3aMEHSIOT METAUNIMYSCKUM MMeCTUKOM quamerpom 10
u amuHoi 50 MM. Macca MOJBM)KHOTO CTEpXHsI MpUOOpa BMECTE C MECTUKOM JOJDKHA OBITH
300+2 r. Ilepen HayagOM HCIBITAHUS MPOBEPSIOT CBOOOAHOE MaJEHUE IOJBUIKHOIO CTEPIKHS
npubopa, YHUCTOTY TMECTHKA, MOJOXEHHE CTPENKH, KOTopas MJOoJDKHa cTosTh Ha 0 mpu
CONPUKOCHOBEHUM IECTUKA CO CTEKJIIHHOM IUIACTUHKOW, CMa3bIBAIOT KOJBLO M IUIACTUHKY
TOHKHM CJIOEM MAIlIMHHOTO MacJa.

Jlia mpurotoBieHUs LIeMEHTHOro Tecta oTrBemnBaloT 400 I HCHBITHIBAEMOTO 1IEMEHTA,
BBICBINAIOT €r0 B CPEPUUECKYI0 METAIUIMUECKYIO YalIKy, IPEIBAPUTEIHLHO IPOTEPTYIO BIAXKHON
TKaHbO. 3aT€M B IIEMEHTE JAEJal0T YriayOieHue, Kyia B OJIMH IIPUEM BIIMBAIOT IIPEIBAPUTEIILHO
OTMEpPEHHYI0 BOJly B KOJMYECTBE, HEOOXOAMMOM JUIsl TIOJY4YEHHUS LIEMEHTHOIO TecTa
HOPMaJIbHOW rycTOThl. KonnuecTBo BOJIBI /1711 IEPBOrO MPOOHOTO 3aTBOPEHMS IIEMEHTA MOXKET
OBITH OPHEHTHPOBOYHO TprHATO 110 — 112 cM®, T. €. 25 - 28 % mo macce
1eMeHTa. Yriy0OsaeHue, B KoTopoe 6pljla HAJIUTa BOJIA, C IOMOIIBIO CTAaIbHON
nmonatku (puc. 6.13) 3amonHsOT 1eMeHToM U 4epe3 30 ¢ mocie 3Toro
OCTOPOXHO IE€PEMEIINBAIOT, a 3aTeéM »JHEPru4yHO pacTUpAIOT TECTO
JIOTIaTKOW BO B3aMMHO MEPHNEHAMKYISIPHBIX HANpaBJICHUSAX, [EPHOIUUYECKH
noBopaunBass 4vamky Ha 90°. IIpoAoiKUTENBHOCTH NEPEMENINBAHUSA U
HEMpPEephIBHOIO PacTUpPaHUS C MOMEHTA 3aTBOPEHMsI LIEMEHTa BOJON — 5
MUH.

127

[Tocne okoHYaHUS TIEpEMENTUBAHMS [IEMEHTHOE TECTO YKIIABIBAIOT B
OJMH TIPUEM B KOJIBIIO, KOTOpPOE TMATH-IIECTh pa3 BCTPAXHUBAIOT,
MMOCTYKUBAIOT TJIACTUHKOW C MPMKATBIM K HEW KOJBIIOM O TOBEPXHOCTH
ctosia. M30BITOK IEMEHTHOTO TECTa CpEe3ar0T HOXOM, MPEeABAPUTEIHHO
MPOTEPTHIM BJIAKHOW TKaHbiO. KOJIBIIO HA CTEKISIHHOW TUIACTUHKE CTaBST
O] CTep)KeHb Mpubopa Burka, MecTUK MPHUBOAAT B COMPUKOCHOBEHHE C TMTOBEPXHOCTHIO TECTA B
IIEHTPE KOJIbIIAa M 3aKPEIUIIOT €ro B TaKOM IIOJOXKEHWU 3aKUMHBIM BHHTOM. 3aTeM OBICTPO
OTBHHYHMBAIOT 32XUMHOW BUHT, U CTEP)KCHb BMECTE C TECTUKOM CBOOOJHO TOTPYXKAeTCs B
tecto. Yepes 30 ¢ ¢ MOMeHTa OCBOOOXKICHUS CTEPXKHS IO ITKajie MpuOopa GUKCUPYIOT TITyOHHY
MOTPY>KCHHS TIECTUKA.

['ycroTa 1IEMEHTHOTO TEeCTa CYHMTACTCS HOPMAJbHOHM, €CIM TECTUK HE JOXOJIUT [0
CTEKJITHHOW TIJIaCTUHKUA Ha 5—7 MM. Ecim oH, morpyxasch B IIEMEHTHOE TECTO, OCTAHOBUTCS
BBIIIIE, TO ONBIT TIOBTOPSIOT C OOJBIIMM KOJHMYECTBOM BOJIbI, a €CJIM HI)KE - C MCHBIIHUM,
NOOUBAsICh MOTPY)KCHHS MECTUKA Ha TUIYOMHY, COOTBETCTBYIOIIYIO HOPMAaJIbHOM T'YCTOTE TECTa.
KomnuecTtBo nmoGamisieMod BOABI JJIA TOJYYCHHS TECTa HOPMAJIbHOM T'yCTOTHI, % MO Macce
LIEMEHTA, ONPEACIISIOT ¢ TOUHOCTHIO 710 0,25 %.

Jlyis BBITIOJIHEHUS JaHHOW 1ab0opaTopHO pabOTHI MOATPYIIY CTYASHTOB Pa3OHUBAIOT Ha
Opurajpl 1Mo TPH-YETHIPE YEIOBEKa, M Kaxkaas Opuraaa MpoBOJMUT OIWH OIIBIT IO OMPEICICHUIO
HOPMAaJIbHOM I'yCTOTHI IIEMEHTHOTO TECTa C 33JaHHBIM IPEToAaBaTeIeM KOJIUYECTBOM BOIbI (st
noptinanauementa 22-28 %). 3areM naHHbIE, TOJy4eHHbIE KaXKIOW OpHUraaoii, 3aHOCAT B
CBOJIHYIO TaOJMITy JKypHaa JUisl JIa0OpAaTOPHBIX U MPAKTHUECKUX pabOT, HA OCHOBAHUU KOTOPOIt
CTYIEHTHI JENa0T BBIBOBI O HOPMAJIBHOM I'yCTOTE T€CTa UCTIBITHIBAEMOTO [IEMEHTA.

O06paboTKa pe3yabTaTOB

Pe3ynbTathl OnbITOB 3aHOCAT B Tabnuiry 6.13.

Tab6muma 6.13

PesynbTathl onpeneneHss HOPMaJIbHOM T'yCTOTHI TUIICOBOTO TECTa

Puc. 6.13. Jlonatka st

nepeMeIIMBaHusA

No H Kon 0) Bnonotp
0 | aBecka UYECTBO TCYET 1O | eOHOCTH
TIBITOB LIEMEHTA, nIKasue ueMeHnra, %
r BO/JIbI, MJI npubopa,
MM
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OITPEAEJIEHUE CPOKOB CXBATbBIBAHNWA HEMEHTHOI'O TECTA

[lenb paboOTBl — OCBOGHHE METOAWKH OTPEACICHUS CPOKOB CXBAaTBIBAHUS IIEMEHTHOTO
TecTa.

O6opynosanue: Becsl o 'OCT 24104-88, npubop Buka, konb1o k npudopy Buka, dama
U JIONIAaTKa, CEKYHJOMEp, JINHEHKA MeTaJlJIn4ecKasl.

Teopernueckue cBeACHUS

Cpoxu cxBarbiBanus 1no 'OCT 310.3-76 onpeaensitor ¢ nomoiubto npudopa Buka (cMm.
puc. 6.6), HO BMECTO NECTHKA Ha HUXHEH MOJBWKHOW YaCTU CTEP)KHS 3aKPEIISIOT CTalIbHYIO
uriny auamerpom 1 MM u pinuHOM 50 mMMm. Tak kak obmias macca cTepxHs (T.e. oOmias Macca
MOJBIKHON 4YacTu mpuOopa, BO3JACHCTBYIOUIEH MPH HCHBITAHUM Ha IIEMEHTHOE TECTO) MpH
3aMEHE [eCTUKAa YMEHbBIIAeTCs, TO Ha IUIOCKYI0 TOJIOBKY CTEp)KHS HaKIaJbIBalOT
JOTIOJTHUTENbHBIN TPy3, 4TOOBI Macca cTep kHs ¢ uriioit coctanisuia 300 r.

[lepen HavamoMm HCHBITAaHUS MPOBEPSIOT CBOOOJHOE MEpPEMEIICHHE METaUINYECKOTo
cTepxHs npubopa Buka, mosokeHue CTpenakd, KOTopas A0DKHA ObITh HA HyJ€ NP ONMUpPAHUU
UTJIbI HA CTEKJISTHHYIO IJIACTUHKY, YUCTOTY U NMPSAMU3HY UTIbl. [locie 3Toro cMas3bIBaroT KOJIbIO
Y TUTACTUHKY TOHKHUM CJI0€M MAIIMHHOTO Macia.

[leMeHTHOE TECTO HOPMAJIBHOW TYCTOTHI NPHUIOTOBIIAIOT IO METOAMKE, HW3JI0KEHHOU
paHee; cpa3y IoOcCJie IPUTOTOBJIEHHS MOMEIIAIOT B KOJbLIO NMpubopa Buka, ycraHOBIEeHHOE Ha
CTEKJITHHOW IUIAaCTUHKE, M CJIErKa BCTPAXMBAIOT IATH-IUECTh pa3 A YyAAJICHUS BO3IyXa.
N36BITOK T€CTa CHUMAIOT HOKOM U MOBEPXHOCTh BbIPaBHUBAIOT. KOJIBILIO C IEMEHTHBIM TECTOM
YCTAQHaBJIMBAIOT HA CTOJIMK NMpHOOpa, OMYCKAIOT CTEPKEHb A0 CONPHUKOCHOBEHHUS HUIJIBI C IO-
BEPXHOCTBIO TECTA M 3aKPEIJISIOT CTEP>)KEHb BUHTOM. 3aTeM OBICTPO OTBHHUYUBAIOT 3a)KMMHOM
BUHT, 4TOOBI MIJIa MOIJIa CBOOOJHO NOTPY3UThbCS B TecTo. Mriy morpyxaroT B TECTO uepes
KaX<ple 5 MUH J0 Hadaja CXBaThIBAHUS M uYepe3 KaxJple 15 MHUH B mocienyouiee Bpems 10
KOHIIa CXBaTbIBaHUs. MECTO NMOTPYKEHUsS UIJbl B TECTO MEHSIOT, MepelBUras KOoJblO, UIITY
BBITUPAIOT MATKOH TKaHbIO UM (PUIBTPOBAIBHON OyMaroi.

3a Hayalo CXBaThIBAHUS MPUHUMAIOT BPEMs C MOMEHTa 3aTBOPEHUs LIEMEHTa BOJOW 10
MOMEHTA, KOTJJa UIJia He JOWAET A0 CTEKISHHOM IJacTUHKH Ha 1-2 MM. 3a KOHeI CXBaThIBaHHS
IIPUHUMAIOT BpeMs OT Hayaja 3aTBOPEHHUs LIEMEHTHOIO TeCTa JI0 MOMEHTa, Korja ,uria Oyaer
OIlyCKaTbCsl B TecTo He Oosnee ueM Ha 1-2 mMm. Hawano cxBaTelBaHUS NOPTIAHILIEMEHTA,
NOPTJIaH/ALIEMEHTa ¢ MUHEpPAIbHBIMU JT0OaBKaMM, NUIAKONOPTIAHILEMEHTa U IyLIIO0JIaHOBOTO
NOPTJIaHALIEMEHTa J0JDKHO HACcTylaTh HE paHee 4eM uepe3 45 MMH, a KOHeI| CXBAaThIBaHUS - HE
no3zaHee 10 4 c MOMEHTa 3aTBOPEHUS LIEMEHTHOT'O TECTa.

Brinonnenue nanHoi naGopaTopHOil paboThl TpeOyeT MHOTO BpEMEHH M, KaK MpaBHIIO,
3a OJIHO ydyeOHOe 3aHATHE He YIAeTCs YCTAaHOBUTh KOHEI CXBAaThlBaHMs IieMeHTa. [IpuHsB BO
BHUMaHME TO, 4YTO CTYAEHTbl paHee IO3HAKOMMJIUCh C METOAMKON OIpeAeseHUs] CPOKOB
CXBAThIBAHUS TUIICA, IPENOIABATENb JODKEH MPOJIEMOHCTPUPOBATH BCEH MOATPYIIE CTYJEHTOB
METOJMKY INPUTOTOBJIEHHUSI TECTA HOPMAJIBHOW T'YCTOTHI M 3allOJIHEHMS MM KOJIBLIA, a TaKKe
M0Ka3aTh, Kak MOrPYXKaroT ULy nprudopa Buka B ieMEeHTHOE TECTO.

O6paboTka pe3yabTaToB

IIpenonaBatens cooOLIaeT CTYJIEHTaM CPOKH CXBaThIBAHUS HCIBITHIBAEMOIO ILIEMEHTA.
DT JaHHBIE OHU 3aHOCAT B Tabnuity 6.14.

Tabnuma 6.14

Pe3ynbTatsl onpeneneHysi CpOKOB CXBAaThIBaHMSI LIEMEHTHOTO TECTA

N H Kon Bpe O Hauva Kone
0| aBecka NYECTBO M5 OT | TCYET IO | JIO 11
IIBITOB 1l | BOABI, MJI Hayaja HIKaJIe CXBATHIBAHUs | CXBaThIBAHMSI
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€MCHTA, 3aTBOPEHMS | MpUOOpa, | LIEeMEHTa, LIEMCHTA,
r BOJIOM, MUH | MM MHH MMH

OINNPEJEJIEHUME PABHOMEPHOCTU USMEHEHUA OB BEMA HEMEHTA

[{lenb paGOTBI — OCBOCHUE METOJWKHU OIPENEICHUS] PABHOMEPHOCTH M3MEHEHHUS 00bemMa
LIEMEHTA.

O6opynosanue: Becel o 'OCT 24104-88, vama u jonaTka, BaHHA € THAPaBIMYECKUM
3aTBOPOM, OAUOK JIJISl UCIIBITAHUSI JICTICIIIEK KUTISTYCHUEM, JIyTa, JIMHEWKA METaNTHYeCKasl.

Teopernyeckue cBeieHUs

[Ipouecc TBepAeHUS IIEMEHTA COIPOBOXKIAETCS M3MEHEHHEM 00beMa 00pa30BaBILIETOCs
1eMeHTHoro kamHs. OnHako Hajnuuue B ueMeHTe cBoOoaHbix CaO u Mg0, koTopble racsres
yBETUYCHHEM OObEeMa B YK€ 3aTBEP/EBIIEM IIEMEHTHOM KaMHE, MOXET TPHUBECTH K
HEpaBHOMEPHBIM JieopMaIisaM U 00pa30BaHUIO TPEUIUH B TBEPCIOLINX OETOHAX U pacTBOpax.

PaBHOMEpHOCTE M3MEHEHHST 00beMa IIeMEHTa YCTAHABJIMBAIOT KUILSTYCHHEM B BOJIE
oOpasmos-nenemniek. /s uzrorosnenus nenemek 6epyt 400 T meMeHTa U U3 HErO MPUTOTOBIISIOT
TECTO HOPMAJIBHOW TYCTOTHI. 3aT€M OTBEIIMBAIOT YETHIPE HABECKU LIEMEHTHOrO TecTa mo 75 T
KaKJas ¥ TOMEMAIT KaKIYyI B BHJE IIapUKa Ha OTIEIBHYIO CTCKISIHHYIO IUIACTHHKY,
MpEeABAPUTEIIHFHO TPOTEPTYIO MAITMHHBIM MaciioM. OCTOPOKHO TMOCTYKHUBAs TUIACTUHKOM O Kpai
CTOJIa, MOJIyJaroT W3 IIapuKa JICMEIIKY ITAAMETPOM 7-8 CM M TOJIIMHOW B CPEIHEN €€ 4acTh
okosio 1 cm. [IoBepXHOCTh MOTYYEHHBIX JIETICIIEK 3arjakKMBarOT OT HAPYKHBIX KPaeB K LIEHTPY
CMOYEHHBIM B BOJIe¢ HOXOM. [IpUroToBieHHbIE TakUM O0Opa3oM JIEMEIIKH BBIACPKUBAIOT Ha
CTEKJITHHBIX TUIACTMHKaX 24 9 B BaHHE C THAPABIWYECKUM 3aTBOpoM (puc. 6.14) mpu
temnepatrype 2045 °C.

l W
|:I r

Puc. 6.14. BanHa ¢ ruipaBIndecKuM 3aTBOPOM
| — HauHa; 2 — npoOKa; 3 — rUApPaBINYECKUil 3aTBOP; 4 — pemieTka Jis 00pas3noB

3areM JenemKky 6 CHUMAIT CO CTEKISTHHBIX MIACTUHOK U KJIaAyT Ha PEHIeTyaTyro MOJIKY
5 Gauka 4 (puc. 6.15). Jlns mojumepkaHusi TOCTOSHHOTO YPOBHS BOJbI 0auoK PE3HHOBBIM
[IUIAHTOM 7 COEIMHEH C PEryyisaTopoM ypoBHs Bojabl 1. Ilpu momomy moaBWXHOUW TpyOkKm 2
YPOBEHb BOJIbI B 0ayKe yCTaHABIMBAIOT Ha 4—60 CM BBIIIE MOBEPXHOCTH Jieneniek. badok 3a-
KPBIBAIOT KPBIMIKOW 3 M CTaBAT Ha HarpeBaTenbHBIM mpubop. Bomy B Oauke 3a 30-45 mun
JOBOJIAT 70 KUTIEHUS, KoTopoe nojaaepxkuBaioT 4 4. [locine KUmsueHus JenemKy 0XIaXIaloT B
O6auke g0 temmeparypbl 20+£5 °C, BRIHUMAIOT U3 0auka M THIATENBLHO OcMaTpuBaroT. LlemMeHT
MpHU3HAIOT JoOpokadecTBeHHBIM (puc. 6.16), ecnu Ha IJMIEBOM CTOpOHE JIETICUIEK,
MOABEPTHYTHIX MCIBITAHUIO KUTISTYCHHEM, HET JOXOMAAIIUX, A0 KPaeB paauallbHBIX TPEIIUH WU
CETKH METKUX TPEILIUH, BUIUMBIX B JIyIly WJIH HEBOOPYKEHHBIM TJIA30M, a TaKXKe KaKUX-IHOO
ucKpuBieHui (puc. 6.17).
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Puc. 6.16. Jlenemiku, BeIiep)KaBIIve UCIIBITAHUE HA PABHOMEPHOCTh U3MEHEHHS 00bheMa
a - HOpMaJIbHOE U3MEHEHHE 00beMa; 0- TPEIIMHBI YChIXaHHS
6) '

Puc. 6.17. J
o0Bema

a— pas3pyluieH

PHOCTb H3MCHCHUA

[Ipu BBITION KXo Opuraisl
HM3TOTaBIMBAIOT U3 1 SIIKE U MapKUPYIOT
ee, TIpu ATOM 00IIeE [aBaTeJIb OOBSACHSIET
METOJMKY IIPOBEICHUS UCIIBITAHUS, YCTPOUCTBO alllapaTypsl U MOKA3bIBAET CTYACHTAM 3TAJIOHbI
JICTICIIIEK, a TAKXKE JIENEIKH, BbIACP/KABIINE U HE BBIIAEPKABIIME UCIIBITAHUE HA PABHOMEPHOCTh
M3MEHEeHUs 00beMa IIeMEHTa P TBEPICHHH.

Ha cnenytormmem 3aHATHM MOCHE WCTBITAaHUS JICTICHIEK JaOOpaHTaMH KaXKIbIH CTYICHT

oJIydacT 06p8.3€I_I N YCTAHABJIMBACT KAYCCTBO EMCHTA IO 3TOMY ITOKA3aTCJIIO.
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B Tabmuue 6.15 3apucOBBIBAIOT BHJ JIETICIIEK, BBLACPKABUIMX W HE BbBLICP)KABIIMX
UCTIBITAaHUS HA PABHOMEPHOCTh U3MEHEHHUs 00beMa.

O0paboTKa Pe3yabTaTOB

Tabnuua 6.15

PesynbTathl onpeneneHusl paBHOMEPHOCTH U3MEHEHUS 00beMa IIEMEHTA TP TBEPICHUHN

PesynpraTtel  BH3yaapHOrO  OCMOTpA BeiBom 0 COOTBETCTBMM  LIEMEHTa
JICTICHICK IIOCJIC KUITTYCHUA TpC6OBaHI/I$IM PAaBHOMCPHOCTHU HU3MCHCHUA
o0beMa [IEeMEHTa [IPU TBEPACHUHU

OITPEAEJIEHUE MAPKU HEMEHTA

[{enb pabOTHI — OCBOCHNE METOIMKH OTIPEIEIICHIS] MapPKH IIEMEHTA MO BEJIMYMHE TIpe/iena
MIPOYHOCTH TIPU U3TUOE U CKATUU 0OPA3IOB.

O6opynosanue: Bechl o I'OCT 24104-88, yama u gonarka, BCTPSIXUBAIOLIUN CTOJIUK U
@OpMa-KOHyc, IITBIKOBKA, BI/I6paHI/IOHHa$I miomaaka, BaHHA C THUAPABIMYCCKHM 3aTBOPOM,
(hOpMEI JIJIs1 U3TOTOBJICHUST 00pa3ioB-6anouek, mamuaa MNUM-100, nuHelika MeTamindeckas.

Teopernyeckue cBeieHUs

MapKy HEMCHTAa YCTAHABJIWBAIOT I10 BCJIIMYUHC IIPEACIa IMPOYHOCTU IIPU n3rude u
ckatuu  obpasmoB-Oanouek pasmepoM 40x40x160 MM, H3rOTOBICHHBIX W3 TUIACTUYHOTO
LIEMEHTHOTO pacTBopa cocraBa 1:3 mo macce (1 4. memMeHTa U 3 4. HOPMAJIBHOTO BOJILCKOTO
mecka).

Meroauka ompenenenus mapku nementa (I'OCT 310.4-81) cocTouT B ClemyromieMm.
CHavana oOmpeAeNsifoT KOHCHUCTEHIMIO IIEMEHTHOTO pacTBOpa, KoTopas Tpedyercs s
M3TOTOBJICHUST 00pa3ioB-6anouek. Jns atoro orBemmBaror 1500 T mecka u 500 r memeHTa,
BBICHITIAIOT WX B C(HEPUYECKYIO0 4YamKy (CM. puc. 6.4) W MEpEeMENmUBAIOT LEMEHT C IECKOM
JIONAaTKOM B.TeueHre | MuH. 3aTe€M B IIEHTPE CYX0il CMECH JENaroT JIYHKY U BiauBatoT B Hee 200 r
BoJibl (B/L = 0,4). [Tocne Toro Kak Boja BIUTAETCA, €IIIE pa3 MEPEMENTNBAIOT CMECh B TeUueHHUE |
MHH. PacTBOp mepeHocAT B MEXaHHMYECKUH cMmecuTenb (puc. 6.18), Te ero mepeMemmBaioT B
teuenue 2,5 MuH (20 060pOTOB YaIIM MEIIATIKH).

Puc. 6.18. Cmecurenp 15 nepeMeninBaHusl HEMEHTHOTO pacTBOpa

1 - cranmHa; 2 — cMmecuTedbHas yamia, 3 — OTKUAHAs TpaBepca; 4 — BaIMK 7S
MepeMeIMBaHUs PacTBOpa

[To oxoHuYaHWM TepeMEeIIMBaHUS OMPEACIAIOT KOHCUCTCHIIMIO IIEMEHTHOTO pPacTBOpa.
JJis 5TOTO MCTIONB3YIOT BCTPSAXUBAIOIIUN CTOJMK U MeTaIndeckyto (popmy-konyc (puc. 6.19).
BerpsixuBaromuii CTOMMK COCTOUT M3 YYT'YHHOU CTaHMHBI 1; Ha Baidy 2 HaXOJUTCS Kyladok 3,
KOTOPBIM MOJHUMAET OCh 4 C TOPU3OHTAIBHBIM JAMCKOM 5 U 3aKpeIJICHHBIM Ha HEM JIMCTOM
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3epkanbHOro crekna 6 auamerpom 300 mm. [Ipu BpamieHnn MaxoBHKa 8 OCh C YKpPEIUIEHHBIM
JUCKOM TIpM IOMOLIM KyJauka COBEpPIIAET BO3BPATHO-IOCTYNATEIbHOE BEPTUKAIBHOE
nsmxenue. [Ipu sTom cronuk nogauMaetcs Ha 10 MM, BeTpsixuBasi popmy 7.

[lepen ykiiankoi cMeCM B KOHYC BHYTPEHHIOK MOBEPXHOCTb €r0 M CTEKJIIHHBIA AUCK
CIIerKa YBJIQXHSIOT. PacTBOpHYIO cMech YKIaAbIBAalOT B (OpMy- :
KOHYC JABYMS CJIOSIMH PaBHOM TOJIIMHBIL. Ka)Jplii CIION YILIOTHSIOT
MeTa/NIn4ecKol ITHIKOBKOU (puc. 6.20). HrokHMI coM IITBIKYIOT
15 pa3, Bepxuuii — 10. Bo Bpems ykjaJku U YIUIOTHEHHs pacTBOpa
KOHYC MpPIKMMAIOT pPYyKOM K CTEKISIHHOMY JUCKy. W3nuiek
pacTBopa Cpe3aroT HOXKOM U (OPMY-KOHYC MEUIEHHO IOJHUMAIOT.
3areM, Bpallas pyKOSITKy MaxOBHKa, BCTpsIXuBaroT cToymk 30 pa3 B
teyeHue 30 ¢, Mpu 3TOM KOHYC [IEMEHTHOI'O pacTBOpa pacIlIbIBaeTCsl.
[Ipyn momomy IITAHT€HUUPKYJIS WIW CTAIBHOM JIMHEWKU H3MEPSIOT
paciuiblB  KOHyca IO HIDKHEMY OCHOBAaHUIO B JBYX B3aUMHO
NEpNeHIUKYIApHBIX  HampaBieHusx. KoHcHCTeHIMI0 pacTBopa
CUHTAIOT HOPMAJILHOM, €CIIM pacIulbiB KOHyca okazaiics paBHbIM 106 — 115  pye. 6.19.

MM. IIpn MeHbLIeM paciuiblBe KOHyCa pacTBOp NPHTOTOBISIOT 3aHOBO,  BeTpsXMBAIOMIMIA
HECKOJIbKO YBEJIMYMBAs KOJIHMYECTBO BOJbI 3aTBOPEHHS. BomomoTpeOHOCTH  crommk u dopma-
pacTBOpa BHIPAXKAIOT B BUJICBOJOLEMEHTHOIO OTHOLIEHHMS, €0 3HAYEHHE  koHYC
3aMMChIBAIOT B KYpHAl U B JajbHEHIIeM MOJb3YIOTCS NpPHU IPUTOTOBICHUH pacTBOpa s
M3TOTOBJICHUS 00pa3IoB-0amouek.

O06pa3ipi-6amouku GOPMYIOT B TPEXTHE3IOBBIX METAITHYECKUX dopmax (cM. puc. 6.7).
BHyTpeHHIOI0 MOBEPXHOCTh CTEHOK M IMOJJIOHA CJIErKa CMa3blBalOT MalIMHHBIM MacioMm. Ha
cobpanHyto ¢GopMy HAIEBAIOT METALIMYECKYI0 Hacanaky (cM. puc. 6.7) W TYCTOM cMa3Kou
MMPOMAa3bIBAIOT CHAPYKH CTHIK MEXTy (GOPMOM U HACAJKOM.

[leMeHTHBIN PAcTBOp HOPMAJIBHOW KOHCHCTECHIIMH JUIsl M3TOTOBJICHHUS TPEX 0O0pa3IloB-
0anouek MPUTOTOBIIAIOT TaK ke, KaK U JUIs ONpeAeeHHs] HOPMaJIbHOM T'yCTOTBI PacTBOpa, T. €.

n3 500 r mementa u 1500 r mecka. Ha kaxIplii HaMEUEHHBIM CPOK
— WCIIBITAHUS U3TOTOBIISIOT TpU oOpasia.

Jlis yrmioTHeHus: pacTBopa MOJATOTOBJICHHYIO (OpMY ¢ HacaaKou
OPOYHO 3aKPEIUIAIOT Ha CTaHAAPTHOM BUOPOIUIOIIAIKE, CO3JAoIIeH
BEepTUKAJIbHBIC KoJieOaHusi ¢ ammumatyaor 0,35 mm m yactortoir 2800 —
3000 konebanuii B 1 MuH.

2 ['oTOBBIN pacTBOpP YKIAABIBAIOT B THe3la (GOpPMBI CIOEM NpH-

112

] OJM3UTENBHO 1 CM M BKIIFOYAOT BUOPOILIONIAAKY. 3aTeM B TeUCHUE 2 MUH
. BHOpaIuu Bce TpU TrHe3Aa (GOpMbl PaBHOMEPHO HEOOJBIIMMU MOPIUAMU
R e 3amoaHsI0T pacTBOpoM. Ilo mcreuenun 3 MuH (OT Hadana BUOparuu
h
BUOPOIUIONIA/IKY BBIKIIOYAIOT U CHUMAIOT (GopMy. 3aTeM CMOYEHHBIM
HOXKOM CPE3al0T M3JIMIIEK pacTBOpa, 3aYMINAOT ITOBEPXHOCTh 00OPa3IoB
|2 BPOBEHb C KpasiMu (OPMbI U MAPKUPYIOT 00pa3IbI.
Puc. 6.20.
1 I'oToBbIe 00Opa3ibl B popMax XpaHAT B BAHHE C THIPABIMICCKUM
THIKOBKA JULA 3aTBOpPOM (CcM. puc. 6.14) B Teuenne 24=+2 4. 3aTemM 00pasIbl OCTOPOKHO
YKJIaJKU pacTBoOpa

pacopMOBBIBAIOT M YKJIAJBIBAIOT B TOPU30HTAIbHOE IMOJIOXKEHHE B
BaHHY C BOJIOW, TJIe XpaHAT 0 MOMEHTa ucnbITanus. OOpa3ibl B BOJIE HE
1-pyuxa; JIOJDKHBI COMpHUKacarbes OAMH ¢ apyruMm. HeoOxomumo, utoObl 0ObeM
2— KombIO; BOJIbI B COCYZE JUld XpaHeHHs: o0pa3uoB Obul B 4 pa3a Ooiiblie oObemMa
3 — cTepaKeHb oOpasuoB. TemnepaTypy BoAbl B BaHHe nojepxkuBator 20+2 °C, ee
3HAa4YeHHE €KEJHEBHO KOHTPOJIUPYIOT U 3aHOCAT B XKypHal. Boay, B KOTOpoi XpaHsAT o0pasiibl,
PEKOMEHyeTCs MEHATh uepe3 Kaxble 14 nHell. BeiHyThie 00pa3libl HCOBITHIBAIOT HE TO3THEE
gyem uepe3 10 MuH.

B (hopMy-KOHYC
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st onpenieneHus: Mapku 1ieMeHTa o0pasibl-0aouku B Bo3pacTe 28 CyT ¢ MOMEHTa UX
M3TOTOBJICHUSI MCIIBITHIBAIOT HA HM3THMO, a 3aTeM KaXAYyH M3 IOJIYYEHHBIX IMOJOBHHOK — Ha
C)KaTHe.

OO0pa3upI-0a70YKH UCIIBITHIBAIOT HA U3rHO ¢ momomnibio Mammuael MUM-100 (puc. 6.21)
WM phIYaXHOTrOo mpubdopa Muxasmuca (cM. puc. 6.8). Mcneitanue Ha u3ru6 Ha mammuae M-
100 mpousBoasT caeayromum oopazom. Ctpenky 2 yctaHaBiauBaroT Ha 0 mkansl 1, nepemerias
BUHT C rpy3oM 6 Baoiap mnpope3n 5. OOpasen-0asouky yCTaHaBJIMBAaIOT Ha omopsl 13
n3rubaroiero ycrpoicraa (pacctosHue Mexay neHrpamu omnop 100 mm) n maxoBuukom 12 co-
3/1al0T NepBUYHOE HaTskeHue Banuka 10. [Ipu oTkiIoHeHHMU cTpenku 2 10 JeneHus 4,5 MmKaibl
HaTsDKeHWe mpekpamarTt. Ilocine 3Toro, moaHuMas PyKOATKY YIPaBICHHUS 7, BKIIOYAIOT
AIIEKTPOJBUTATENIb MAIIMHBI, KOTOPBIM NEpEeMEmIaeT ¢ IMOCTOSHHON CKOPOCTBIO TIO OJHOMY
KOPOMBICITY pblyara Ipy3 MOCTOSSHHON Macchl. KopoMeico 9 3Toro pelyara CBsi3aHO C CEPBIOi
n3rubaroniero ycrpoicrsa. [Ipu mepeMenieHny Tpysa TUIABHO YBEIMYUBACTCS YCHIIME HA HC-
MIBITHIBAEMYIO OaI0UKY.

MamuHa cHaOXeHa CYETYUKOM 8, KOTOPBIH aBTOMAaTHYECKH, B 3aBUCUMOCTH OT
MIOJIOKEHHSI Tpy3a, TMOKa3bIBaeT HaNpspKeHHe B Oallouke B JaHHBIH MOMEHT HCHBITaHusA. B
MOMEHT pa3pylieHusl oOpaslia KOpOMBICIIO, Majas, yaapsercs o maildy 4 amoptuszatopa 3 u
BEIKJTFOUaeT MamuHy. Ha cuerdynke ocraeTcs mokazaHue Impesenia MpoYHOCTH npu n3ruode. CHsB
TIOJIOBHHKH OalloueK, PYKOSITKY YIpaBlIeHHs OITyCKAalOT B KpaifHee HWKHee mosiokeHue. [Ipu
ATOM MallIMHAa BO3BPAIAeT IPy3 B HAYAIBHOE MOJIOKEHHE, a CYETYHK COpachIBaeT NOKA3aHUS JI0
HYJISL.

Puc. 6.21. Ucnsitarensuas mamraa MU-100

IIpu wucnoblTaHuu Ha W3rud oOpa3lOB-0aJOUYEK Ha pPHIYAKHOM mpubope Muxasmuca
ClIelyeT pyKOBO/ICTBOBATHCS METOAUKOM, N3JI0’KEHHOM BhILLIE.

IIpenen mpouyHoctn mnpu u3rubGe o0Opa3loB LEMEHTHOIO pacTBOpa BBIYUCISIOT Kak
cpeaHee apu(MeTHYECKOe W3 JABYX HAMOOJBIIMX PE3YJIbTaTOB HCHBITAHUSA TpeX 0O0pa3loB-
6anouek. IlonoBuHKKM Oanouek MCIBITHIBAIOT Ha CXKaTHe Ha TUApaBiIdyeckoM mpecce. s
nepefayd Harpy3kM Ha IOJIOBUHKHM OalloueK NMPUMEHSIOT IUIOCKHE CTajbHbIE HUTH(GOBAHHbIE
IUTACTUHKH pazMepoM 40x62,5 mm (momans 25 cM2). Kaxayro mojgoBuHKY 6aqouky MOMENIaoT
MEX]ly ABYMS IJIACTUHKAMU TaKMM 00pa3oM, 4yToObl OOKOBBIE I'PaHU, KOTOPbIE MPHU U3rOTOBIIE-
HUM TpWIEraqyd K IMpOAOJbHBIM CT€HKaM (OpMBbI, COBMAJalu C PabOUYUMH MOBEPXHOCTSIMH
IUTACTHUHOK (cM. puc. 6.10), a ynmopsl IIIACTUHOK IUIOTHO MPUJIETANIN K TOPLEBON IMIaJKON CTEHKe
oOpasua. [Ipu ucneiTanun o0paslia Ha cKaThe CKOPOCTb YBEIMUYEHHs Harpy3kd JOJDKHa ObITH
okouo 5 xH/c.

[Ipenen mpo4YHOCTH IIPU CIKATUU Rese , Mlla:
R.,.=p/S,
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rae p — paspylaronias Harpyska, H;

S — pabouas TUIOIA/Ih TUTACTUHKH, MM2.

[Ipenen mnpoyHOCTHM MPH CXKATUKM OOpPA3LOB, H3TOTOBICHHBIX M3 HCIBITHIBAEMOTO
[IEMEHTHOTO PAacTBOpa, BBIYHCISIOT KaK CpeaHee apu(MeTHdecKkoe 4YeThIpeX HamOOIbIINX
Pe3yIbTATOB MIECTH UCTIBITAHHBIX 00pPa3IIOB.

Hcnpitanne 0o0pasmoB-0amouek Ha M3rU0 W WX IOJIOBUHOK HAa C)KAaTHE MOXKET OBITh
BBITIOJTHEHO CTYJICHTAaMH Ha CJICAYIOIIEM 3aHATHH Yepe3 7 wiu 14 cyT, a eciii 03BOJISIET BpeMsl,
TO ¥ 4epe3 28 cyr. g nepeBoaa 7- unm 14-cyTouHoi mpoyHOCTH 00OpasloB B 28-CyTOUHYIO
MPOYHOCTb MOTYT OBITh TPUHSATHI OPHUEHTUPOBOYHO KodpHuuMeHtsl: 1,5 mis 7-cyToqHOM
npo4HoctH, 1,25 — s 14-cyrouHoi.

Pe3ynbratel onpeaeneHus npezena NpoYHOCTH MpU U3rude oopas3noB-6anovek u npenena
MIPOYHOCTU MpPHU CKAaTHUM TOJOBHHOK Oajoyek CTyIAEHTHl 3aHocAT B Tabmumy 6.16. 3arem
MOJIyuYeHHBbIE pe3ynbTaThl cpaBHUBaOT ¢ TpeboBanusimu ['OCT 10178-85 (c wm3m.) i
MOPTIIaHALIEMEHTa, IPUBEICHHBIME B Ta0J. 6.17, U enaloT 3aKiI0YeHne 0 MapKe MCIBITAHHOTO
[IEMEHTA.

O6paboTKa pe3yabTaToB

Tabnuma 6.16

PesynbTaThl onpenenenus npeena NpoYHOCTH IIEMEHTA MTPH U3rHOe U CKATUU

Hanme 3HadeHus I OTACIBHBIX 00pa3IoB Cpen
HOBaHHE Hee
OTIpeIeTIIEMBIX 3HAYCHHUE U3
rmokaszarenei JIBYX

1 2 3 HanOOJIBIINX
pe3yabTaTOB

[Ipenen
MIPOYHOCTHU
nmpu  u3rude,

Mlla

(xkrc/cm
)

Pazpym 3HaveHM I OTACIBbHBIX 00pa3IoB Cpen
arorias Hee
Harpyska Ipu 1 2 3 4 5 6 | 3HaueHUEe U3
UCIBITAHUU Ha YeThIpex
cxkarue, kKH HauOOJIBIINX

(xrc) pe3yIbTaTOB

IIpenen
MIPOYHOCTHU
MIPUCIKATHUH,

MIIa

(xkrc/cm
%)

Taobmuia 6.17

Tpe6OBaHI/I$I K MapKaM MOPpTIaHAUCMEHTA U €Tro p%HOBHHHOCTGfI

IIpenen mnpouHoCTH
NB Bozpacte 28 cyr, MIla

IlemenT
apka npu

n3rude

npu
COKaTUU
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4
00 55 40
H
IMopriianueMenT 00 N 6 50
OOBIKHOBE HHBII U C =
MUHEPATBLHBIMH JJOOABKAMH 50 T 6,2 55
6
00 6,5 60
00 4,5 30
[[InakonopTiIanaLeM 4 5.5 40
€HT 00
[~
00 6 50

13. HccnenoBaHue 3€pHOBOTO COCTaBa MEJIKOTO M KPYIHOIO  3allOJIHUTENEH.
Ompenenenre MOIy/sl KpYITHOCTH Tiecka. OmnpesesieHne MPOYHOCTH MeOHS (TpaBus).

OINIPEJEJIEHUE 3EPHOBOI'O COCTABA TIECKA

[{enb paboOThl — 0OCBOEHME METOAUKH OIPEIETICHNS 36pHOBOIO COCTaBa MecKa.

O6opynosanue: Becsl mo ['OCT 24104-88, Habop cUT U cUTa C KPYIJIBIMU OTBECTUSIMHU
muametpamu 10, 5 u 2,5 MM, cekyHIoMep.

Teopernueckue cBeaeHUS

3epHOBOI (TpaHYJOMETPHYECKHI) COCTaB TIeCKa HWMeeT OOJbIIoe 3HAYCHHE IS
MOJIyueHUsl TsDKeJIoro OeToHa 3aJaHHOM Mapku. B Tskenmom O€TOHE MECOK CIYKHUT s
3aMOJHEHUs] MYCTOT MEXAy 3epHaMH KpPYIHOTO 3amoJIHUTENs. B To e Bpemsi Bce MyCTOTHI
MEXAY 3epHaMU IecKa JOJDKHBI ObITh 3alOJHEHbI IIEMEHTHBIM TecToM. Kpome Toro, 3Tum jxe
TECTOM JOJDKHBI OBITh MOKPBITHI M TOBEPXHOCTH BceX yacTHll. s yMeHbIIeHus pacxoia
LIEMEHTHOTO TecTa CJelyeT NPUMEHATh IECKHM C MaJlod MYCTOTHOCTBIO M HauMEHbIIeH
CYMMapHOM MOBEPXHOCTHIO YacTll. KpymnHblil mecok MMeeT HeOObIIYI0 TOBEPXHOCTh 3€PEH, HO
3HAYUTENIbHYI0 MYCTOTHOCTh. MenKuil ke, HabopoT, o0siajaeT MEHbIIEH MyCTOTHOCTBIO, HO
OuYeHb OOJIBIION CyMMAapHOU MOBEPXHOCTHIO 3epeH. [losToMy ans mosydeHus: O€TOHA MIIOTHOM
CTPYKTYpHI IIPH HAMMEHBIIIEM PAaCX0/Ie LIEMEHTa 1IeJIeCO00pa3HO MPUMEHSTh KPYITHbIE MTECKHU, CO-
JepKaliue ONTUMAaIbHOE KOJIMYECTBO CPEAHUX M MEJIKUX YACTHII.

3epHOBOI COCTaB IECKa XapaKTepU3yeTcsl MPOIEHTHBIM COJAEpXKAaHHEM B HEM 3€peH
pasnu4Horo pasmepa. s onpeeneHus 3epHOBOTO COCTaBa Mecka MPUMEHSIOT CUTOBOM aHaJH3.
CpenHroro mpoOy mecka Maccod 2 Kr BBICYIIMBAIOT, a 3aT€M IPOCEUBAIOT CKBO3b CHUTa C
KpYyIJIbIMU OTBepcTUsiMu nuameTpoM 5 u 10 mm. [TomydeHHbIe HA CHTaX OCTAaTKH B3BELIMBAIOT U
ompenensoT ¢ TouHocThIo 10 0,1 % coxeprkanue B necke 3epeH KpynHocTbio 5—10 (I'ps) u BbIe
10 mm (I'p1o) mo popmynam:

I'p, =my [m-100 I'p, =my,/m-100,

rae I'ps u I'io — conepkanue B MECKe 3€peH KPYMHOCThIO COOTBETCTBEHHO 5—10 MM u
Beire 10 M, %;

m — Macca npo0Osl, T;

M, 1 M, — OCTaTKU Ha CUTAX C KPYIJIBIMU OTBEPCTUAMH, PABHBIMU COOTBETCTBEHHO 5 U

10 MM, T.

W3 mpoOsI mecka, MpOoIIeIIIero Yepe3 CUTO C OTBEPCTUSIMU TUAMETPOM 5 MM, OTOHUPArOT
HaBecky 1000 T 1 mpocenBarOT €€ PyYHbIM WM MEXaHUYECKUM CIIOCOOOM Yepe3 KOMIUIEKT CHT,
MOCJIEI0BATENIbHO PACMOI0KEHHBIX IO MEPE YMEHBIIEHHUS pa3Mepa OTBEPCTUM B CUTaxX (CUTa C
KPYTJIBIMU OTBEPCTUSIMHU IMAMETPOM 2,5 MM, HUKE — CUTA C CETKaMH, UMEIOLUIUMHU KBaJpaTHbIE
oTtBepcTus pasmepom 1,25; 0,63; 0,315 u 0,14 mm). [IpocerBanue cuntaercs 3aKOHUEHHbBIM, €C-
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T 4epe3 CUTO Ha YHMCTBHIA JcT Oymaru 3a | muH mpoxomaut He Oonee 0,1 % 3epeH mecka ot
o011eit Macchl MPocenBaeMO HABECKHU.

2

T o8 L

10 ﬂBCKB

20 A
)

a0 ,{’{\‘“

40

50 l— Q‘\'o
50 1&\;—

7o

-sar

90

100
0 0.3/5 1,25 25 5

0,14 D.63
Puc. 7.5. I'padguk 3epHOBOTO COCTaBa mecka
OcTaTkh Tecka Ha KaXXI0M CHUTC B3BCHIMBAKOT W BBIYUCIIAKOT 4YaCTHBIC OCTATKU Ha
KaXJIOM cuTe ¢ TouHOCThIO 710 0,1 % mo dhopmyse:
a,=m /m-100,

r7ie &, — 4acTHbII OCTAaTOK, %;

fonHee 0CMAMKY HE cumax , %

M, —Macca oCTaTka Ha JAHHOM CHTE, T,

M — Macca IpocermBaeMOil HaBECKH, T.
3ateM ¢ TouHOCThIO 710 0,1 % omnpenensitoT MoaHbIE OCTATKH Ha Kaka0M cuTte. [ToHbIii
ocTatok A, %, onpefeNnsaoT Kak CyMMy YaCTHBIX OCTATKOB Ha BCEX CUTAX ¢ OOJIBIINM pasMepoM

OTBEPCTHH IUIIOC OCTATOK HA JAHHOM CHUTE 10 opmyie:
A=a, . +..+4

rac a2 5 t...+ ai — YaCTHBIE OCTAaTKU Ha CUTaX C OOJILIINM pasMepoMm OTBGpCTHfI, Ha4dyuHasi

C CUTa C pa3MepoM OTBepCcTui 2,5 mm, %;
a, — YaCTHBIN OCTATOK Ha JaHHOM cuTe, %.

J1J1s OLICHKH 3€pHOBOTO COCTaBa MECKa U €ro MPUrOJAHOCTH Ui MPUTOTOBICHUS OeTOHA
pe3ynbTaThl IpOCceMBaHMs (IO MOJHBIM OCTaTKaM) HAaHOCAT Ha rpaduk (puc. 7.5). Ha rpaduke
o ocu aldCIUCC B ONPEICICHHOM MacliTade OTKIAAbIBalOT pa3Mephl OTBEPCTHI HAa CHTaxX C
cetkoit Ne 014; 0,315; 0,63; 1,25; 2,5 u 5, a o ocu opAMHAT — 3HAYCHMS TOJIHBIX OCTAaTKOB Ha
COOTBETCTBYIOIIUX cUTax, %. [lonyueHHbIe TOUKM COEAMHAIOT JOoMaHO# nuHueil. Ecnu kpuBas,
XapaKTepHU3yIollasi 3epHOBOM COCTAaB HCIBITYEMOTO IECKa, pacrojaraercs B 3allTPUXOBAaHHOM
yacTu rpaduka, TO TaKOW MECOK MPHU3HAIOT TOAHBIM AJisl IpUroTOBJIeHHs OeToHa. Ecnu kpuBas
pacrofiaraercs BbIII€ 3aIITPUXOBAHHOW YacTH, TO MECOK CUYMTAETCS MEJIKHM, a CIH HUXKE —
KpynHbIM. B niecke ast 0ETOHOB M pacTBOPOB HE JOIMYCKAETCsl HAJM4KEe 3€peH pa3MepoM Ooliee
10 mMm. 3epen pazmepom oT 5 10 10 MM He JobKHO ObITH Gosiee 5 % mo macce. KommuectBo
MEJKHUX YacTull, npouenmux yepes cuto Ne 014, He nosmxHO npeBeimats 10 %.

3epHOBOH cocTaB IecKa XapaKTepU3yeTcs Takke MoyleM KpymHoctu M, , KoTopslii

BBIYUCIAIOT ¢ TOYHOCTBIO 710 0,1 1o dopmyre:
M K= (A25 + Ai,25 + AD,63 + AO,315 + %14)/100 ,
e Ags A Avgsr Avais Avss — TIOTHBIE OCTATKU Ha CUTaX, Y.

[Tecku mst crpoutensHbIX paboT (COCT 8736-93) B 3aBUCHMOCTH OT 36pHOBOTO COCTaBa
MOJPA3ACIAIOT Ha CIEAYIOIIME TPYIIbl: KPYIHbIE, CpEIHUE, MEJIKHE W OYeHb Menkue. s
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Ka)KJIOM TPYNIIBI IIECKOB 3Ha4eHUss M M IOJHBIM ocTaTok Ha cuTe ¢ ceTkor Ne 063 10KHBI

COOTBETCTBOBATH 3HAYECHUSIM, TPUBEICHHBIM B Ta0OMI. 7.6.
Tabmuma 7.6
Knaccugukaius meckoB 1o 36pHOBOMY COCTaBY

IMonubii
I'pymma M Jocratok Ha cure Ne
[IECKOB 063,
% 110 Macce
o Kpymue: cB cBhImIe 45
71 pImIe 2,5
. 2-
Cpennmii 25 30-45
Menkuit 9 1.5 10-30
OueHb 1-
MEIKHUH 1,5 #o 10

JIy1s1 BBITIOJIHEHUSI TaHHOW JTa00OpaTOpHOUN pabOTHl MOATPYNIY CTYJAEHTOB pa3OMBAIOT IO
TpU-UeThIpE 4YeNloBeKa, W KaxkJas Opuraaa ompenenser 3epHOBOM cocTaB mecka. CTyneHTH
KaXJI0M Opuraapl TpocenBaroT Mpo0y Ha HAOOpEe CTAaHAAPTHBIX CHUT, TIOCIE YeTO PacCUUTHIBAIOT
YacTHbIE U TMOJHBIE OCTAaTKH HA CHUTaX B IMPOIIEHTAX, a TaKXKE BBIYMCISAIOT MOIYJIb KPYIHOCTH
necka. Pe3ynbrarel 3aHOCAT B Tabauity 7.7 )KypHaina JUist 1abOpaTOPHBIX U IPAKTHUECKUX padoT.
B 3TOM e KypHase Mo MoJydeHHBIM pe3yiabTaTaM KaXIbli CTYIEHT CTPOUT Tpaduk 3epHOBOTO
COCTaBa MCHBITAHHOTO mecka. [ cpaBHEHUSI peKOMEHAyeTCs HaHOCUTh Ha rpauK KpUBbIE
COCTaBa MECKOB, UCIBITAHHBIX CTY/IEHTAMU CMEXHBIX OpuUTa.

[Tpumep. [Tocne npocenBanus HaBecku necka 1000 r Macca 4aCTHBIX OCTAaTKOB MECKa Ha
KaXI0M cuTe cocraBuia: M, = 120 r; m .= 180 r; m,., =220 r; m;,= 320 r; m,,,=140 T,

nponuio yepes cuto ¢ cetkord Ne 014 — 20 r.
BoruricnuM yacTHbIE OCTaTKH Ha CUTaX MO MPUBEIACHHOM BhIlIe hopmyIie:

a,5; =m,,/m-100=120/1000-100 =12 %,
8,5 =M, ,, / M-100=180/1000-100=18%;
Qge3 = Myss / M-100=220/1000-100=22%;
Aggrs = Megys / M-100 = 320/1000-100 =32%;
g4 = My, / M-100=140/1000-100=14%.

Breruuciayum nojiHbIe OCTaTKU HA CUTaX MO Q)OpMYHGZ

A s =2a,;=12%;

Ag=a,;+a ,, =12+18 =30 %;

Agez =y 5+ 55+, =12+18+22 =52 %;

Anais = Q5 + 8y 55 + gy + g5 =12 +18+22+32= 84 %;

Ay = Q5+ 55 +8ggy + g5 8y, =12+18+22+32+14 = 98 %.

Pe3ynbTatel ompesneneHus YaCTHBIX U TMOJIHBIX OCTaTKOB HA CHUTaX HCIBITYEMOTO MecKa
3anuiieM B Tadi. 7.7.

Tabnuna 7.7
3epHOBOM COCTaB MECKa
. IIpomuwro
Ocraro Pazmepnt oTBepCTHi|,
K CUT, MM p
CUTO C
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CETKOM
Ne 014
5 |25 |63 |,315 |14
YacTHBI
u,
T 20 80 20 |20 |40 20
0,
% 2 18 |2 |2 |a 2
TToaHe!
i, % 2 o 2 |4 |8 -

Hanecennas Ha rpaduk (cMm. puc. 7.5) momaHasi JWUHHUS, XapaKTEPU3YIOIIas 3€pPHOBOMU
COCTaB WCIBITBIBAEMOTO TII€CKa, PACIOJIOKEHA B 3alITPUXOBAHHOW oOiacté rpadmuka, d9TO
CBHUACTCIIBCTBYCT O MPUTOJHOCTHU IECKA JJIA ITPUTOTOBJICHUA OeroHa.

Monyinb KpyIHOCTH MecKa BBIYUCINUM 0 popmyrie:

My = (A + A s+ Aygs + Apass + Avza ) /100 = (12+30+52+84+98) /100 =2,76. Tlo

3HAYEHUSIM MOJIYJsl KpymHOCTH (2,76) M MOJHOMY OcTaTKy Ha cutTe ¢ cetkoi Ne 063 (52 %)
WCTIBITBIBAEMBIH TIECOK OTHOCUTCS K KPYITHOMY TECKY (CcM. Tadm. 7.6).

OITPEAEJIEHUE 3EPHOBOI'O COCTABA HIEBHS (T'PABUA)

[{enb pabOTHI — OCBOEHUE METOIUKH OTIPE/ICIICHHS 3¢€pPHOBOTO COCTaBa meOHs (TpaBusi).

O6opynoBanue: Bechl Mo ['OCT 24104-88, cuta ¥ MPOBOJIOYHBIC KPYTJIbie KAIHOPHI C
OTBEPCTHSAMH, COOTBETCTBYIOIIUMH HOMHHAJIBHBIM pa3Mepam 3epeH AaHHou ¢paxmuu 1,25]1, 1,
0,5(1+d), d, mkad CynuibHbIA.

Teopernueckue cBeaeHUS

3epHOBOI COCTaB KPYIMHOTO 3armojaHUTENs (MeOHS WM TpaBHs) B 3HAYUTEIHHOW Mepe
BIIMSIET HAa KAauecTBO MPUTOTOBJIEHHOro Ha HeMm Oerona. [Ipu BbIOOpE 3€pHOBOrO cocraBa
KPYITHOTO 3amloJHUTENs Ui OeToHa HEOOXOAMMO HCXOIUTh U3 OCHOBHOTO TpeOOBaHUS:
MOJIyYUTh HAaWMEHbUIMM O00BbEM MYCTOT B KPYIHOM 3aloJHUTENE, a, CJEJI0BaTEIbHO,
HaMMEHBIINHM pacxo/ leMeHTa B O€TOHE 3aJJaHHOW MapKH.

B 3aBucumoctu oT pasmepa 3epeH uiebeHb (IpaBuii) MOJIPA3AEISAIOT HA CIEAYIOIIHE
¢dpakuun: 5-10, 10-20; 20-40 u 40-70 mMm. B kaxmo#t ¢hpakuum rpaBus WK meOHS TOJDKHBI OBITh
3epHa BCEX pa3MepoB OT HAaWOONBIIEr0 10 HAUMEHBUIEro AJs JaHHOW (pakuuu. 3epHOBOM
COCTaB 3arpsi3HEHHOT0 He(PaKIMOHHUPOBAHHOTO IIEOHs (TpaBusl) ONMPEIENSIOT IPOCEUBAHUEM C
OJIHOBPEMEHHOM NMPOMBIBKON BOJIOM MpoOBI 3anoiaHuTeNns. B ycrnoBusax yueOHOMN iabopaTopuu
[P UCTIBITAHUU 1IeOHA (TpaBusl), 3epHa KOTOPOTO HE UMEIOT MpUMece TIIMHBI, 36PHOBOM COCTaB
pEKOMEHAyeTCs ONpeAesaTh 0e3 0JJHOBPEMEHHOTO NMPOMBIBAHUSI BOJAOW MO MPUBEICHHONW HUKE
METO/IUKE.

B nanHOM citydae KpyIHBIN 3aNIOJHUTENH BBICYIIMBAIOT JI0 MOCTOSHHON Macchl U OepyT
U1 ucnbelTanust npoOy B kosmyectBe 5; 10; 20; 30 u 50 kr mpu HaubousblIeH KPYMHOCTH €ro
cootBercTBeHHO 10; 20; 40 n 70 mm. Illebens (rpaBuil) mpocenBaroT yepe3 HabOp CUT € OTBEpP-

crusivu pasmepoM 1,250, Dyt 0.5(Dypis + Dy )3 Digasnyy » COOPAHHBIX B KOIIOHKY, H

OTIpENIeNAIOT YaCTHBIE M MOJHBIE OCTATKU Ha KaXJ0M cuTe, % 10 Macce pacceuBaeMoi MpOOBI.
Ilpu oTCyTCTBHMM CHUT C OTBEpPCTUSIMM, JAUAMETP KOTOpBIX TouHO paseH 1,25D,,,. wu

O,5(DHAME+DHAHM), paspelaercsi IMOJb30BAThbCS CHUTAMU CTaHJAPTHOTO HaOopa, pa3Mepbl

OTBEPCTUI KOTOPBIX HamOolee Onu3ku TpebyembiM. OOBIUHO pacceuBaroT MpoOy uepe3 Habop
cut cienyronux pasmeposn: 70; 40; 20; 10 u 5 mm.
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B cnyuae, korga ocratok oOpa3oBajics Ha CHTE€ C OTBEPCTUSIMH JguamerpoM 70 M,
OTIPENIENIAIOT TAKKe HEOOXOIUMBIN JIIsl MOCTPOSHHSI KPUBOW MPOCEUBAHUS TPENENbHBINA pa3Mep
3epeH 1ieOHs (rpaBusl), NCHOJb3Ys IPOBOJIOYHBIE KOJbIA-KaTuOps! pasnuanoro quamerpa — 100,
120 MM mim OoJiee B 3aBUCUMOCTH OT KPYITHOCTH.

Jlanee BBIYMCIIAIOT OCTAaTKU HAa KaXJIOM cuTe, % K CyMMAapHOH Macce IpOCEsHHOU
poOBbI:

a =(m —100)/=m,

rjae M,—macca oCTaTKa Ha JAaHHOM CHTE, KT;

~M — cyMMa YacTHBIX OCTaTKOB Ha BCEX CUTaX, KT.

[lo u3BECTHBIM 3HAUYEHHUSM YACTHBIX OCTAaTKOB PACCUUTHIBAIOT IOJIHbIE OCTAaTKH, %, Ha
Ka)KJIOM CUTE:

A=a,+..+q,

rae 8, +..+a — YacTHbIe OCTaTKH Ha BCEX CHTaxX ¢ OOJBINMMH pasMepaMu OTBEPCTHH
ILUTIOC OCTATOK Ha JaHHOM cute, %.

3areM ycTaHaBIMBalOT Haubonemyro D, n Haumensmyro D, KpyIHOCTH 3epeH
mebHs (rpaBusi). 3a HAMOOJBIIYIO KPYIMHOCTh 3€pEH MPUHUMAIOT pa3sMep OTBEPCTUS TOTO

BEPXHET0 CHUTa, Ha KOTOPOM IOJIHBIM OCTAaTOK HE MpeBhIaeT 5 %, a 32 HAUMEHBIIIYI0 KPYITHOCTh
— pa3Mep OTBEPCTHsI HIDKHETO CHTA, MOJHBIA OCTaTOK Ha KOTOPOM COCTaBiisieT He MeHee 95 %.

Kpome Toro, Beramcisior 3uadenust 0,5(D,,, +Dypn,) ¥ 125D, . 3epHOBOi cocras

KOKI0W (hpakuuu WM cMecH (Qpakuuil JOKEH HaXOAWUThCA B Ipelenax, yKa3aHHBIX B TaOIl.
7.15.
Tabmuma 7.15

3epHOBO# cocTaB 11eOHs (TpaBHs)

Pasmep Dy 0.5(Dyuf + D) D, ), 1,25D,,,,,
KOHTPOJTh

HBIX CUT
Ilonnerit or 90 or 30 Ho Jo

0CTaTOK Ha|mo 100 1o 80 10 0,5

CHUTAaX,
% 1o

Macce

KauecTtBO 3¢pHOBOTO cocTaBa 1eOHs (rpaBus) OIICHHMBAIOT 3HaYe-

HMEM IOJHBIX OCTaTKoB (B %) Ha cUTaX C KOHTPOJbHBIMU oOTBepctusmu D, ;
0,5(Dyi5 + Dyvisnvs )+ Dppass # 1,250, . OTkiazeiBas Ha rpacduke (puc. 7.7) o ocu OpauHaT

9TU 3HAYCHU:, IOJYHAKOT UYCThIPEC TOYKH, KOTOPBIC COCAUHAIOT JIOMAaHOM JIMHHMEH. H_IC6CHI>
(FpaBHﬁ) MMPU3HAKOT TOAHBIM IIO 3€PHOBOMY COCTABY IJII INPUTOTOBJICHUA 6CTOHa, CCJIN KpUuBas
€TI0 3CPHOBOI'O COCTaBa pacCIiojiaracTcsa B SaIHTpHXOBaHHOfI qaCTu Fpa(bI/IKa.
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Pazwep oTBepCTMIl CHT.MM

Puc. 7.7. I'paduk 3epHOBOTO cocTaBa 1meOHs (rpaBusi)

[Ipu BBIMOMHEHWH AAaHHOW JTaOOPATOPHON PaOOTHI CTYACHTHI OMPEIEISIIOT 3€PHOBOM
cocTaB MICOHS WM TpaBUs, Ha 3€pHAX KOTOPOTO HET IMPHUMECEH TJIMHBI, © OH HE CHIBHO
3arpsi3HEH MBUTBI0. [IpH ATOM YCIIOBUM MOXHO OTKa3aThCSl OT MPOMBIBAHUS 3aMIOTHUTENS BOJIOM.
[IpoOy mieOHs (rpaBus) ¢ HauboJsbmield KpymHOCTHhIO 3epeH 40 m 70 MM, BBICYIIECHHYIO 10
MIOCTOSIHHOM Macchl, MPOCEHBAIOT Ha HAOOpe CTaHIAPTHBIX CHUT, MOCIE YEro pacCYUTHIBAIOT
YacTHBIE W TOJIHBIE OCTAaTKW Ha CHUTaX B MPOLEHTaX WU pe3yJbTaThl 3aHOCIT B Tabmuiy 7.16
KypHaja i J1a00paTOPHBIX W TPAKTHYECKUX padoT. 3aTeM HAHOCAT Ha TpaduK TIOJTHBIE

ocrarku Ha cutax ¢ pasmepamu oreepethii Dy, 0,5(Dys +Dyng )y Dpus ¥

1,25D,,,,,» ,COEMUHSAIOT TOJyYCHHbIE TOYKHA W OIEHUBAIOT MPHUTOIHOCTH IIEOHSA (IpaBHs) IS
MPUTOTOBJICHUS OETOHA.

L[J'Iﬂ CpaBHCHHA PCKOMCHAYCTCA HAHOCUTDL Ha rpa(bm( KpPHUBBIC 3CpHOBOI'0 COCTaBa H_IC6H$I
HJIM I'paBus, UCIIBITAHHOI'O CTYACHTAMU CMECKHBIX 6pI/IFa,I[.

[Tpumep. Ilpu npocenBanuu HaBecku 20 Kr meOHS HanOoJbIIeH KpymHOCTHIO 40 MM
YJaCTHbIE OCTATKH Ha KaXK10M cuTe coctaBmiu: M, — 0,8 kr, m,, — 10,2 xr, m, — 7,8 kr, m; —1

Kr; My — 0,2 xr. DTH 3HaUeHns 3aHOCAT B Tabi. 7.16. Crofa ’e 3aHOCAT YaCTHBIE OCTATKHU &, %0
, BBIYHCIICHHBIE 110 NIPUBEJCHHON paHee Gopmyse. XM MOKHO NPHHATH PaBHOH Macce B3ATOM
npoObl, T.e. 20 Kr. 3aTeM BBIYMCIIAIOT MOJIHbIE ocTaTku A ,%, 10 GopmyIie, IPUBEACHHOMN BBIIIIE,

Y 3aHOCAT UX B TaOi. 7.16.
Tabmuia 7.16
3epHoBOI cocTaB mebHs (mMacca 20 Kr)

Pa3zmepsl oTBEpCTH CUT, MM

Ocrarok IIpomwro

Ha CUTE 0 0 0 0 gyepe3 cuto Ne
05

YacTHrIi

- 8 |02 |8 0.2

% 19 1

IlonnbIi, 100
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% L [ 5 4 ]9 | |
ITo 3HAa4YeHMIO NOJHBIX OCTATKOB ycTaHaBiuBawor: D, . = 5 mm; D, .= 40 mM;
0,5(Dy,45 + Dyyusms ) = 0,5(5+40) 20 mm u 1,25D,,,,, =50 mm. Ilocne storo Ha rpaduk (cM.

puc. 7.7) HaHOCAT 3HA4YEHHMs COOTBETCTBYIOIIMX IIOJHBIX OCTaTtkoB, %: A =99, A, =55 ,

A,=4 u A, (B nannom npumepe A, ) = 0. Coenunsas NOTy4eHHbIE TOUYKH JIOMAHOW JINHHUEH,

HaxoJdT, 4YTO KpHBasA 3CPHOBOro COCTaBa HIC6H$I pacnojiaracTtcsa B 3aHITpHXOBaHHOﬁ qacTu
rpa(bm(a, a 9TO CBUACTCIILCTBYCT O IMPUTOAHOCTHU IIIC6H$I JJId IIPUTOTOBJICHU A OeroHa.

OINPEAEJIEHUE ITPOYHOCTU HIEBHA (I'PABUA)

[{eab paboOThI — OCBOEHUE METOJAMKH OIPEAETICHHS POYHOCTHU 11eOHs (TpaBus).

O6opynosanue: Becsl o ['OCT 24104-88, cuta u IpoBOJIOYHBIE KPYTJble KaauOphl C
OTBEPCTUSIMHU, COOTBETCTBYIOIIMMU HOMUHAJIBHBIM pa3Mepam 3epeH JaHHou ¢pakuuu 1,25]1, [,
0,5(1+d), d, mkad CymmMIBbHBINA, HUIMHAPHI CTABHBIC C BHYTPEHHUMH auameTpamu 75 u 150 Mmm
U BBICOTOW COOTBETCTBEHHO 75 M 150 MM cO CBEMHBIM JTHOM M IUIYHXXEpOM, COCYA AJs
HaChIIeHUs IeOHsI (TpaBusi) BOIOH.

Teopernueckne cBecHNUs

[Ipounocts mieOHs (TpaBus) OIIEHWBAIOT KOCBEHHBIM IOKa3aTe€TeM JPOOMMOCTH TIPH
CKAaTUM B LMIMHApPE. OTO HUCHBITAHWE KPYIMHOTO 3alOoJHUTENS BBIMOJHSIOT CIETYIOIIUM
obpazom.

[Ile6enp (rpaBmii) ¢pakmuii 5-10; 10-20 wmu 20-40 MM TpoceBaroT dYepe3 CUTa C
OTBEPCTHAMH, COOTBETCTBYIOIMMH HauOossmeid D, ,.n Hammenbmen D, KpymHOCTH

ucneityeMoit ppakiuu. lllebens (rpaBuii) kpymHee 40 MM IIpeABAPUTEIBHO APOOAT 10 hpaKIuu
10-20 u 20-40 MM, KOTOpBIE 3aTeM IIOJBEPrarOTCs HCHbITaHWIO. M3 ocrarka Ha cuTe ¢

OTBEPCTUSAMHU pa3MmepoM, paBHeiM D, . , orOuparor mpoOy maccoit He meHee 0,5 kr ans

UCIBITAHUS B LMUJIUHJAPE JUAMETPOM 75 MM, WM HE MeHee 4 KI JJIsl MCIBITaHUsS B IWIIMHIpE
muamerpom 150 mM. Illebenp (TpaBuif) MCHBITHIBAIOT B CYXOM WM HACBHIIIEHHOM BOJIOM
COCTOSIHUM, JIJISl YErO 3alOJIHUTENb BBICYIIHMBAIOT /10 MOCTOSIHHONW MAacChl U MOTPYKAIOT B BOJY
Ha 2 y. [locne HachIEHUS B BOJIE €r0 OOTHPAIOT MATKO BIIaXKHOU TKAHbIO.

Jlnst ompeneneHuss Mapku meOHs (TpaBusl) MO JApOOMMOCTH B IMJIMHAPE MpoOy
MOMENIAI0T B LWJIUHAP CO CheMHBIM JHOM (puc. 7.8) mmamerpom 150 MM; I TEKyIIero
KOHTpoJIsI KadecTBa IieOHs (rpaBus) ¢pakumu 5—10 m 10-20 MM HCHOJB3YIOT ITUIUHAD
muamerpoM 75 mm. s ucnbiTaHus meOHs (TpaBus) B HWJIMHAPE TUAaMETPOM 75 MM U3
MOJrOTOBJICHHOM TTpoOBI OepyT HaBecKy 0,4 Kr, a MpU UCHBITAHUHU B IWJIMHIApE nuameTrpom 150
MM — 3 kr. HaBecky mieOHst (TpaBusi) BBICBHINIAIOT C BBICOTHI 5 CM B COOTBETCTBYIOUINI IUIHHIID,
pa3paBHUBAIOT BEPXHUU YPOBEHb MaTepHasa TaK, 4TOObI OH MPUMEPHO Ha 15 MM He JOXOIMIT 10
BEPXHEro Kpas IMIUHIpPA. 3aTeM BCTABISIIOT B MWIMHJP TUTYHXKEP, IIPH 3TOM €ro IJINTa J0JDKHA
ObITh Ha YpPOBHE BEpPXHEro Kpas IMIuHIpa. B ciiyyae eciiu BepX IUIMTHI HE COBMAAAET C Kpaem
UWINHAPA, YAAISIOT WK JO0OaBISIOT HECKOJIBKO 3€peH HCIBITHIBAEMOTO 3arlojHHUTENsS (Macca
3THX 3€peH JO0JDKHA ObITh yuTeHa B pacdere). [locie 3TOro HUIMHAP YCTaHABIMBAIOT Ha
HIDKHIOIO TIJIMTY THpaBindeckoro mpecca. Ilosbimas ycunue npecca co ckopoctbio 1-2 xH/c,
JOBOJISIT €T0 MPH UCIBITAaHUU 1IeOHS (TpaBus) B IUIUHApPE nuamerpoMm 75 mM ao 50 kH, a npu
UCHBITaHUM B HWIMHApe auamerpoM 150 mm — o 200 xH. [locne cxatus ucneiTyemyro npooy
3aMOJHUTENS BBICHINAIOT M3 IHWJIMHIAPA W B3BEIIMBAIOT. 3aTeM pa3apoOJeHHBIH B IWIMHIpPE
meOeHb (rpaBuil) MPOCeUBalOT Yepe3 CUTO, TUAMETP OTBEPCTHH KOTOPOro 3aBUCHT OT pa3sMmepa
ucnbIThiBaeMol ¢pakuuu. s ¢pakuun 5-10 mm pasmep orBepctus cuta —11,25 mm, s
¢pakuuu 10-20 mm — 2,5 mm 1 s ¢pakuuu 2040 M - 5 M.
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Puc. 7.8. CranpHO¥ HIUIUHP CO CHEMHBIM JIHOM U IIITYHXXEPOM

B cnywae, korga 3amosiHUTENb MOABEPralOT HWCIBITAHUIO B HACBHIIIEHHOM BOJOM
COCTOSIHUM, MPO0y Ha CUTE MPOMBIBAIOT BOJOW U YJAJIAIOT MOBEPXHOCTHYIO BJAry C 3€peH C
MMOMOIIBIO MATKOM BJIQXXHOW TKAHMU.

Ocratok meOHs1 (rpaBusi) TOCJE MPOCEMBAHWS HA CUTE B3BEIIMBAIOT U OMPEACISIOT
nokasaress ipooumoctu Jlp ¢ TouHoctsio 10 1 %:

Ip = [(m1 —mz)/mlj-lOO,
rie M, —Macca HaBeCKH IeOHs (TpaBusl) 10 UCIBITaHUs, KT;

M, — OCTaTOK Ha CHTE MOCJIE IPOCEUBAHUS Pa3IPOOJIEHHOr0 B LWIMHIPE IEOHS

(rpaBus), Kr.
Pe3ynbrathl onbITOB 3aHOCAT B TaOuILy 7.17.
Tabmmia 7.17
Pe3ynbrathl onpeneneHus IpOYHOCTH COCTaBa MIeOHS (TpaBus)

Macca Ocratok [Toxk ITok
HABECKHU Ha CHUTE TIOCINe | a3aTelb azaTelb
poOBI | meOHs MIPOCEHBAHUS JIpOOUMOCTH | TPOOUMOCTH
(rpaBusi) 710 | pa3npoOIECHHOTO po0 ed
HCTIBITAaHUS mieOHs (TpaBusi) | bl MIEOHS HS
My, KT my, KT (rpa (rpa
BHS) BHS),
Hp, %
%

HcnpiTanus mpoBOJAT J1Ba pasa, U MoKa3arenab IpoOUMOCTH IIeOHs (rpaBHsl) BRIYUCISIIOT
Kak cpemHee apudmernueckoe AByX onpeneneHuil. [lpum ucneiTanun mebHs (TpaBus),
COCTOSIIIIETO M3 CMECH JIBYX WU OoJjiee CMEXHBIX (paKiuii, MokazaTelb APOOUMOCTH BbI-
YHUCIAIOT Kak CpPEJHEB3BEIIEHHOE pe3yJbTaTOB MCHBITAHUS OTIEIbHBIX COCTaBISIOIINX
¢dpakumii. B 3aBUCMMOCTH OT TOKazarels ApoOMMOcTH IeOeHb (rpaBUil) IMOJpa3feisaioT Ha
cnenytomue Mapku: Jp8 (mpu norepe maccsl a0 8 %), Apl12 (npu notepe maccol ot 8 10 12 %),
Hp16 (mpu motepe maccol oT 13 1o 16 %) u Ap24 (npu notepe maccol ot 16 10 24 %).

[IpuBeneHHBIM BBIIIE JAaHHBIM JUIi MapoK TpaBHUs MO JpOOMMOCTH B LMJIMHJIpPE
COOTBETCTBYIOT CJEIYIOIINE OPUEHTUPOBOYHBIE 3HAUEHHSI MHTEPBAJIOB IIPOYHOCTH IPH CKATUU
TOPHBIX MOPOJ, ciararomux 3epHa rpasus: p8 — cs. 100 MIla; dp 12 — 80-100 MIIa; [Ip16 —
60—-80MIla; [Ip24 — 40-60 MI]a.

Jis mpenBapuTEeNbHONW OLIEHKHM NPUTOJHOCTH TpaBusi (UIeOHS) MO HMX MPOYHOCTH
(IpobuMocTH) B LWIMHApPE JUId OETOHA Pa3IMYHOW MPOYHOCTH MOJB3YIOTCS CIEIyIOIIUMHI
JTAHHBIMHU:

| ITpoyHOCTH 6eToHa, | 40 | 30 | 20 |
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MIla " U HIDKE
BBILLIE

Mapka rpaBus U mieOHs
U3 TpaBus MO APOOMMOCTH B 8 12 16
HUJIUHIpE, HE OoJiee

14. Pacuet opueHTUPOBOYHOIO COCTaBa TSKEJIOro OETOHA.

[{eap pabOTHI — OCBOSHUE METOAMKH TI0I00Pa TSHKEIIOTO OETOHA.

Ob6opynoBanue: Beckl o ['OCT-24104-88, ¢Gopmbl UIsi M3TOTOBJICHUS KOHTPOJIBHBIX
oOpasuoB 6erona o ['OCT 22685, curo ¢ pasmepom otBepcTHil 1,25 MM, mKad CyMINUIbHBIN,
KOHYC HOPMAJIbHBIN.

Teopernyueckue cBeicHUs

[Tox6op coctaBa TsKENOrO (0OBIUHOTO) OETOHA 3aKITIOYACTCS B YCTAHOBJICHUU Hambosee
paIMOHAFHOTO COOTHOIICHUSI MEXKIY COCTAaBIBIIOUIMMH O€TOH MaTepuaiiaMu (IIEMEHTOM,
BOJIOW, MECKOM, IIeOHEM MM rpaBHeM). Takoe COOTHOIIEHHE JOJDKHO oOecrieuuBaTh TpeOye-
MYIO yI000YKIapIBAEMOCTh OETOHHOW CMECH JJIsl IPUHATOTO CIO0co0a ee YIUIOTHEHHS, a TaKKe
nproOpeTeHre OETOHOM 3aJaHHOM MPOYHOCTH B HA3HAYCHHBIA CPOK IMPHU HAWUMEHBIIIEM Pacxojie
[IeMeHTa. B OTJAeNbHBIX CIydasx BBOJSIT TakKe TPEOOBAHUS O TOJYUeHUH OETOHA HEOOXOMMOM
TUTOTHOCTH, MOPO30CTOHKOCTH, BOJOHETIPOHUIIAEMOCTH.

CocrtaB OeTOHA BBIPAKAIOT PACXOJOM BCEX COCTABIIIONINX MAaTEPHATIOB TI0 Macce Ha 1 M
VJIO)KEHHOW M YIJIOTHEHHOW OETOHHOW CMECH WM OTHOIICHHEM MAaCChl COCTABIISIONINX
MaTepHaJIOB CMECH K Macce [eMeHTa, TPUHUMAeMOH 3a eMHUILY, T. €. 1 : X: y (IIEMEeHT: TeCOK :
mebeHs nian rpaBuii) pu B/ = 2. Hanpumep, B nepBom ciydae coctaB OeroHa: rieMenta — 280,
necka — 670, meobns — 1300, Boasr — 170 kr/M3, a BO BTOpom ciydae: 1:2,4:4,7 npu B/1] = 0,6.

3

Puc. 9.1. Cxema cTpyKTypbl 3aTBEp/EBILEIO TSHKEIOT0 OETOHA

1- neMeHTHBIH KapMeHb; 2 — [1ecoK; 3 — 1ebeHb

Paznuuaror aBa coctaBa 0eTOHA: HOMMHANBHBIA (71a00paTOPHBINA), PacCUMTAHHBIN IS
MaTepHaJIOB B CYXOM COCTOSIHHUM, W TPOM3BOJCTBEHHBIN (IIOJIEBOM) — JUIi MaTepHalioB B
€CTECTBEHHO-BJIA)KHOM COCTOSIHUU.

Jlns pacueTa cocraBa TSDKEJIOro OeTOHa MMeeTcs HECKOJbKO METOOB, Cpeau KOTOPBIX
HauboJiee MPOCThIM U YAOOHBIM SIBJIIETCSI METOJI pacyera Mo «abcoMOTHBIM oObemamy. [lpu
3TOM METOJIe MPEAIOJaraeTcs, 4YTo CBEXKENPHUTOTOBIEHHAs OETOHHAs CMECh IOCNe YKIAJIKu B
¢bopmy win B onanyOKy U YILIOTHEHHAas! B Hell He OyieT UMeTh ITyCTOT.

CocrtaB GeToHa 10 METOIy «aOCOJIOTHBIX 0OBEMOBY» MOAOHPAIOT B JBa dTana. BHavane
pacCUMTHIBAIOT OPUEHTHPOBOYHBIM cOCTaB OETOHA, 3aTEM pacueT MPOBEPSIIOT U YTOUYHSIOT IO
pe3yiabTaTtaM MpoOHBIX 3aMECOB M UCTIBITAHUN KOHTPOJIBHBIX 00pa3IoB.

44



45

Pacuer opueHTHpOoBOYHOTO cocTaBa Oerona. s pacdera coctaBa TsDKENIOro OeroHa
HEOOXOJMMO HMETh CIEIyIolHe JaHHblE: 3ajaHHyl0 Mapky OeroHa R, TpeOyemymo
y1000yKIIaIbIBAEMOCTh OETOHHOW CMecH, onpeensieMyro ocankoi konyca OK, cMm, a Taxxke xa-
PAKTCPUCTUKY UCXOAHBIX MATCPHUAJIOB - BUJ U AKTUBHOCTb LIECMCHTA RLl , HACBIITHYIO IJIOTHOCTb

COCTABISIIOINX Oy 1y Py Pymey W HUX HUCTHHHYIO IUIOTHOCTB O, Pry  Puyr)

IIyCTOTENOCTh 1EOHA WM rpaBus V,, HauOOJIBIIYI0 KPYIIHOCTh UX 3€PEH U BIIAXKHOCTD

m(ry»
3amoJHUTENCH W, U Wy () -

CocraB  OeroHa Juii  MNPOOHBIX  3aMECOB  PACCUMTHIBAIOT B CIEAYIOIICH
IIOCJIEJOBATEILHOCTH: BBIYUCISAIOT BOJOLIEMEHTHOE OTHOLIEHUE, PACXOJ BOJIbI, pacXo LIEMEHTa,
TI0CTIE Yero OMpeeNsIoT PacXo l KPYIMHOTO H MEKOTO 3alloHuTeNs Ha | M° GeTOHHOI cMecH.

BonouementHoe otHomenue B/Il BblumcisioT ucxons u3 tpeOyemoil Mapku OeToHa,
aKTUBHOCTH LIEMEHTA U C YYETOM BHJIa U KaUeCTBa COCTABJISIFOIIMX 10 CIEAYIOIUM (HOpPMYIaMm:

JUIsl OCTOHOB ¢ BOJIOIIEMEHTHBIM oTHomeHue B/ > 0,4

R, =AR, /(]/B-0,5);

JUIs OETOHOB € BOJIOIIEMEHTHBIM oTHoIeHneM B/11<0,4
R,=AR, /(L/B+0,5),

rae R, —wmapka 6erona, Mlla;

R, — akTuBHOCTH iemenTa, MIla;

A u A — ko3 dHULIHEHTDI, yIUTHIBAIOIINE KAYeCTBO MaTepuaioB (Tadm. 9.1).

Taommia 9.1
3Hauenus ko3ppunueHTos A u A

XapakTepucTUKa A A1
3aII0JIHUTENIEH U IIEMEHTA

BricokokadecTBEHHBIE 0,65 0,43
PsanoBrie 0,6 0,4
[TormxeHHOTO KadecTBa 0,55 0,37

HpI/IMe‘IaHI/IHZ 1. K BbICOKOKaueCTBEHHEBIM marepuajiaM OTHOCAT H_IG6GHI> N3 TINIOTHBIX
TOPHBIX IIOPOA BBICOKOMU IMPOYHOCTHU, IICCOK ONTHUMAaIbHOMI KPYIIHOCTH W MNMOPTIAHAUEMCHT
BBICOKOM aKTUBHOCTH 0Oe€3 ,I[O68.BOK NJIN C MHUHUMAJIBHBIM KOJHNYECTBOM FHﬂpaBHHqCCKOﬁ
I[O6aBKI/I B €ro COCTaBC, 3aIllOJIHUTCIN OJOJDKHBI OBITH YHUCTBHIE U (bpaKI_lI/IOHI/IpOBaHHBIe. 2. K
PAOOBBIM MaTCpuaiaM OTHOCAT 3allOJIHHUTCIIM CPpEAHCIO KadYeCTBA, B TOM YHCIIC FpaBHfI,
HNOPTIAHAUCMCHT CpC,HHGfI AKTUBHOCTU HJIN BLICOKOMapO‘IHHﬁ IJIAKOIIOPTIaHAUCMCHT. 3. K
MarepuajiaM IMOHMUKCHHOI'0 KadeCTBa OTHOCAT KPYIHBIC 3allOJIHUTCIIN HU3KOU IIPOYHOCTH,
MCJIKHEC IICCKHU, HEMCHTHI HU3KOI aKTUBHOCTH.

[Tocne mpeoOpaszoBanusi oTHocutenabHO B/Ll mpuBeneHHbie BbIIE (GOPMYIBI HMEIOT
CHEAYIOIIUN BUL:

Bl 1] =(AR,)/(R,+0,54R, ) um

Bl 1] =(4R,)/(R,—0,54R,)

Pacxoz[ BObI (BO,[[OHOTpe6HOCTB), J'I/MS, OPUCHTHPOBOYHO OIPCACIIIOT HUCXOOA U3

3aJJaHHOM yI[060y1(J'Ia,Z[LIBaeMOCTI/I OCTOHHOI CMECH I0 TaOJI. 92, KOTOpad COCTaBJICHA C YUCTOM
BHJAa U KPYITHOCTH 3CPCH 3aIlIOJTHUTCIIA.

Tabnuua 9.2
Bogonorpe6HOCTh OETOHHON cMecH
Y 1000yKI1aIbIBAEMOCTb PacxoJ BojbI. Kr/m°
OETOHHOU cMecH Py HanOOJIbILEH
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( XKectkocTs, ¢ KPYIHOCTH 3allOJIHUTEIS,
cajka MM
K 1o 1o rpaBUs 111e0Hs
onyca. |I'OCT TEXHUYECKOM
g 10181 |y 0 0 0O (0 |0 |O
M 1-81 BHCKO
3UMETPY
d 31 120 —
90 50 |35 |25 |60 |45 |35
d 30 - 80 -
20 60 60 |45 |30 |70 (55 |45
d 20 - 50 -
11 30 65 |50 |35 |75 (60 |50
d 10-5 15 -
30 75 |60 |45 |85 |[70 |55
1 _ _
-2 85 |70 |55 |95 |80 (65
3 _ _
-4 95 |80 |65 (05 (90 |75
= _ —
-6 00 |85 |70 |10 |95 (80
-8 05 |90 |75 |15 |00 (85
g _ _
-10 15 |00 [85 (25 |10 |95

[Ipumeuanue. JlaHHble TAOMUIBI CHpaBEUIMBBI 11 OETOHHOW cMecH Ha TIOpT-
JaHALIEMEHTe M Tecke cpeaHed kpymHocTH. [lpy  KCHonp30BaHMM  MYHIIOJAHOBOIO
NOPTIAH/IEMEHTa PacXo BOABI yBenuumBaeTcs Ha 20 Kr/M°; B ciydae IPHMEHEHHsS MEJKOTO
MecKa B3aMEH CpPEJHEro PacXo]l BOJbI Takke yBeauuuBaerca Ha 10 Kr, a mpu HUCMOJIb30BaHUU
KpYITHOTO Tlecka yMeHblaercs Ha 10 kr.

Pacxon unementa Ha 1 M3 GeToHa BBIYMCISIOT MO Y€ HU3BECTHOMY BOJIOLIEMEHTHOMY
OTHOIIICHUIO U OMpeeNICHHON 1o Tabn. 9.2 BogomorpebHOCTH OeTOoHHOM cMmecu. Ecim pacxon
meMeHTa Ha | M° GeToHa OKaXeTcsl MeHbIIe MHUHAMAIBHO gomycTuMoro (200-220 kr/m®), To u3
YCIIOBHUS TMOJIy4EHUS IJIOTHOTO OETOHA pacxo] LIEMEHTa YBEIMYHBAIOT 10 TpeOyeMOW HOpPMBI
WJIM BBOJIT TOHKOMOJIOTYIO TOOABKY.

Pacxon 3amonHuTeNeH (Mecka, meOHs W rpaBus), Kr/M°, GeTOHA BBIYUCIISIOT UCXOIS 3
JIBYX YCIIOBUM:

1. CymMa aOcCOJIOTHBIX OOBEMOB BCEX KOMIIOHEHTOB OeToHa paBHa 1 M3
YILIOTHEHHON OETOHHON CMecH, T. €.

Ll py+Blpy+1 1 py+ L) pyyry =1,
I'me 1, B, I1, LI (I') — pacxox iemeHTa, BOAbI, Mecka U ieOHs (TpaBusi) Kkr/m®;
Pus Py Py Puyry — UCTUHHAS INIOTHOCTH 9TUX MaTEPHATIOB, Kkr/m®;

Olp,, Blp, Il p,, ()] py, - —abcomoTHbie 00bEMbI MaTEPHAIIOB, M.

2. [lemeHTHO-TIECUaHbIil ~ pAacTBOpP  3alOJHUT  NYCTOTBI B KPYIHOM
3aro0JIHUTENIE C HEKOTOPOU pa3ABUKKOM 3€peH, T. €.

U/pu +Blp,+11p, :Vn.m(f)(ﬂl(r)/pu](r))a'
r71eVy; 1y — HYCTOTHOCTH 1IeOHs (TPaBHs) B PHIXJIOM COCTOSHUH;

Py~ HACBITIHASA IJIOTHOCTH 1EOHS (TpaBus), Kr/m3;
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a — K03 HUIMeHT pa3ABMKKHU 3epeH MIeOHs (TpaBusi), MPUHUMAIOT B 3aBUCUMOCTH OT
pacxoja IeMeHTa M BOJOILEMEHTHOTO OTHOIIEHUS (Ul TUIACTHYHBIX cMeceit mo Tabm. 9.3, mis
xectkux — 1,05-1,2).

Tabmuua 9.3
3HavyeHus KodppuureHTa i IIACTHYHBIX OETOHHBIX CMecei
Pacxo Kosdpduument o nmpu B/L]
I I€MEHTa, 0 C 0 @ @
KI/M' A4 5 ,6 N 8
250 - - 1 1 1
300 - 1,26 ,32 ,38
350 1,3 1,36  |1,42 -
400 |,32 11,44 - =
,38 - = =
14 . 1,46

Pemrasi coBMecTHO STH J1Ba ypaBHEHUS, HaXOIAT (GOpPMYIy /sl ONpEeNeNeHUs] pacxona
uieOHs (TpaBusi), Kr/M3 OETOHA:

() :1/|:(VH.ZH(F)a)/(pH.lL[(F))+1/pH.lll(F):|

TMocre onpeseneHns pacxosa mebHs (TpaBUs) PACCUNTHIBAIOT PACXOJ TECKa, KI/M°, KaK
Pa3HOCTh MEXIy MPOEKTHBIM 00BEMOM OETOHHOW CMECH U CyMMOH aOCOJIFOTHBIX O0O0BEMOB
IIEMEHTA, BOJIBI U KPYITHOTO 3aIOJTHUTEIS TT0 GopMyIie

Omnpenenue pacxon kommoneHto 1, B, II, III(T') ma 1 m® GeToHHO# cMmecH, Kr,
BBIUMCIAIOT €€ PAacueTHYI0 CPEIHIOK IUIOTHOCTh p,. =I[+B+I+I(I"), xr/m®, u
K03 UIMEHT BbIX0a OeToHa [ — neneHneM oobema GetonHOI cmecH (1 M%) B ymoTHeHHOM
COCTOSTHUM Ha CyMMY OOBEMOB CyXHX COCTABJISIONINX, 3aTPAYEHHBIX HA €€ MIPUrOTOBJIECHUE!

):1/ a + 1 +lll(]“)

Purg.  Pun  Pou

B=1(V,;+V, +Vyry ,

V.V, Vyry — 00beM CYXHX COCTABISIOLINX, 3aTPAYECHHBIX HA MPHUTOTOBJICHHC I M3

GeTOHHOM cMecH, M°

11, I, ILI(T") — pacxox cyXux MaTepuanoB, Kr/M° 6eToHa;
Py s Py Py — HACHITHAS IIOTHOCTh CYyXUX MAaTEPUAIIOB, Kkr/m®,

3HaueHue kodpduirenTa Bexoaa 6erona f o0bYHO HaxoauTcs B npeaenax 0,55-0,75.

8. HpI/IrOTOBJ'ICHI/IC OCTOHHOM CMecH C 3a/laHHbBIMH XapPaKTCPHUCTHKAMU. Onpez[eneHI/Ie
MAapKH M KJjiacca

YTOo4yHeHHe pacueTHOro cocTaBa OeToHa MPOOHBIMM 3amecaMu. [locie BBINOJHEHUS
pacuera cocraBa OeTOHa TrOTOBST MNpPOOHBIM 3amec OeToHHOW cmecu oObemoMm 30-50 51 u
ONPENEIAIOT €€ MOABWKHOCTb WM >KECTKOCTb. MeTonuKa OINpeAencHus NOABMKHOCTH U
KECTKOCTH IETOHHOH cMmecu mnpuBereHa B jal.p. Ne9.2. Eciau GeToHHas cMech MOJIyduiach
MeHee MOJBI)KHOM, ueM TpeOyeTcsl, TO YBEJIMYMBAIOT KOJIMYECTBO LieMeHTa nopuusmu mo 10 %
NEPBOHAYAIILHOTO M J00ABISIOT  COOTBETCTBYIOIIEE  ILIEMEHTHO-BOJHOMY  OTHOLIEHHIO
KOJIMYECTBO BOJBI. B TOM cityuae, Korja MoJIBHKHOCTh CMECH TOJIydHJIach 0oJbllie TpeOyeMoi,
N00aBIISAIOT HEOOJIBIIMMU MOPLUSAMH MECOK U KPYIHBIM 3allOJHUTENb, COXpaHssl OTHOILIEHUE UX
MOCTOSIHHBIM. TakuM myTeM JToOMBaIOTCS 3a/laHHOM MOJABMKHOCTH OETOHHOM CMECH.

O0bem 3ameca OETOHHOM CMeCH, MOJTYYEHHOW MOciie KOPPEKTUPOBAHUS COCTaBa €€ 1o
MOJIBKHOCTH, MOXKET OBITh OIpEIeTIeH JeNIeHUEeM 001Iei Macchl U3pacx0J0BaHHBIX MaTepHAIIOB
Ha CPE/IHIOI0 TUIOTHOCTh OETOHHON CMecH:

\Z :(w3 +B, +11, +lll(r)3)p6.aw'
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rie V, — 00beM 3amMeca GeTOHHOM cMecH, M,
1l,,B,,11,,1I](I"), — COOTBETCTBEHHO Macca [IEMEHTa, BOABI, IIeCKa U IeOHs (TpaBus),
M3PacXO/I0BaHHBIX Ha 3aMeC, KT
0;.,, — CPENHSS UIPTHOCTH GETOHHOM cMecH, Kr/M°.

3Hass 00beM OETOHHOW CMeCH M pacxo]] MaTepHalioB Ui MOJYYEHHUs 3TOTO 0o0bema,
MOYHO PAacCUMTaTh PACXOJ MaTepHaaoB Ha 1 M° GeToHHOI cMecH:

nq=1,-11v,
B=B,1/V,;
I1=11,-11V,;

() = (miv;.

[Tomumo naHHOTO 3ameca, Ui YTOUHEHUs coCTaBa 0€TOHA PEKOMEHAYETCSI TOTOBUTD €I11e
7IBa IPOOHBIX 3aMeca TOTO K€ 00beMa, UTO U MEPBBI, HO B OJJTHOM - BOJOLIEMEHTHOE OTHOLICHHE
npuHuMaercs 6onbine Ha 20 %, a B 1pyrom - menblie Ha 20 %, 4yeM y ocHOBHOTO 3ameca. Jliis
JBYX JOTMOJHUTEIBHBIX COCTaBOB OETOHA OIpPENeNsIIOT PacXoJ] BOJIbI, LIEMEHTa, KPYIHOTO
3aITOJIHUTENS U MTeCKa aHAJTOTUYHO TPUBEJACHHOMY BEIIIIE PAacUEeTy.

N3 6eToHHO# cMecH Ka)X0ro 3amMeca M3rOTOBIISIOT MO TPH KOHTPOJBHBIX 0Opa3iia-Kyoa
paszmepoM 150x150x150 MM, KOTOpBIE MCHBITBIBAIOT Ha CKaTHe 4epe3 28 CyT HOPMaJbHOTO

TBepaenns. Ilo pesynsratam wucmbrtaHmii crpost rpapuk R, = f(B/I])), mo koropomy

BBIOMPAIOT BOJOIIEMEHTHOE OTHOIIICHHE, 00ECTIeUnBarOIIee TOJydeHe OeTOHA 3aJaHHON MapKH.

Meroanka MPUTOTOBIEHUS MPOOHOTO 3aMeca B YCIOBHUAX CTPOUTEIBHOW JabopaTopuu
COCTOUT B cienymomeM. lleMeHT TmiaTenbHO MEPEMENIMBAIOT U IMPOCEUBAIOT YEpPEe3 CUTO C
cetkoil Ne 1,25, octatok Ha cuTe yAQISIOT. 3allOJIHUTENN BBICYIIMBAIOT O MOCTOSHHOM MaccChl
npu temneparype He Bbime 80 °C. KOMNOHEHTHI [O3UPYIOT MO Macce € TOYHOCTHIO
B3BemmBaHus 0,1 %. Cocrapnsione OETOHHOW CMECH MNEPEeMELIMBAIOT BPYUYHYIO WU
MeXaHW4YeCKUM crocobomM. OOBeM OETOHHOM CMeCH OJIHOTO 3amMeca TMpU PydYHOM
MepeMelBaHuu (JIomaTaMu) He T0JDKEeH npeBbimath S0 .

Ha wmeramnuueckyio ¢opmy-60ek pazmMepoM B IjaHe 1X2 M cHayajga BBICHIIAIOT
OTBEILIEHHOE KOJIMYECTBO IECKa, 3aTeM JO0aBIISIIOT LEMEHT M MEePEeMEIIUBAIOT 0 MOJYYCHHS
CMECH OJHOPOJHOIO I[BETa; 3aTeM JOOaBISIOT KPYMHBIA 3allOJIHUTENb W BCIO CMECh
MEPEMEIMBAIOT JI0 TEX MO, MOoKa 1medeHb (rpaBuii) He OyJIeT paBHOMEPHO pacIipeiesicH B CyX0ou
CMECH; B CepellMHE CMECU JAENaloT yriayOsieHue, KyAa BIMBAIOT MOJOBHUHY OTMEPEHHOW BO/IBI,
OCTOPOXKHO MEPEMEILINBAIOT U, J00aBUB OCTAJILHYIO YAaCTh BOJbI, DHEPTUYHO MEPEMEIINBAIOT Oe-
TOHHYIO CMECh JI0 JOCTHKECHHsS €0 OJHOPOJHOCTH. [InMUTenbHOCTh mepeMelmuBaHus (0T
MOMEHTA MPUJIMBAHUS BOJIbI) JOJKHA COCTABIAThH MpU 0ObeMe 3ameca 110 3 1 — 5 MuH, a0 50 1 —
10 muH.

[Ipn MexaHMYeCKOM MEpEeMENIMBaHUU MaTepHalibl B OCTOHOCMECHUTENb 3arpyXaroT B
CIIeyIOIIeH MOCIeI0BAaTeIbHOCTU: TIECOK, LIEMEHT, KPYITHBIN 3all0JIHUTENb, BOJA; JIUTEIHHOCTh
MepeMeIMBaHus JOKHA COCTABIATh 2 MUH C MOMEHTAa OKOHYAHUS 3arpy3KH BCEX MaTEpPHAIIOB.

Ha nmpoOnbix 3aMecax HpOBEpSIOT MOJABUKHOCTH WMIIM JKECTKOCTh OCTOHHOUM cMecH, a
TaKXe ONPEIEIISAIOT €€ CPEIHIO IUIOTHOCTh, KOTOPAst I0J>KHA COBIA/IaTh C PACUETHOM.

[To pe3ynbpTataM NMpoOHBIX 3aMECOB U UCIIBITAHUN KOHTPOJIBHBIX 00pa3Il0B-KyOOB BHOCST
KOPPEKTHUBBI B pacdeTHBIM cocTaB OeroHa. [Ipu 3TOM yUHUTHIBAIOT (PAKTHYECKYIO BIAXKHOCTb
3aMOJHUTENIC M TepEeCcUMTHIBAIOT HOMHUHAIBHBIA COCTaB OETOHHOW CMeCH Ha MPOU3BOJ-
cTBeHHbIA. [Ipu Takom mepecuere KOJUYECTBO BIAXKHBIX 3aIlOJIHUTENICH YBEJIWYMBAIOT HA
CTOJIBKO, YTOOBI COJIEp’KaHHE B HUX CYyXOT0 MaTepuasa PaBHSIOCH PACUETHOMY, a KOJIUYECTBO
BBOJIUMOM B 3aM€C BOJIbl YMEHBIIIAIOT HA 3HAUYEHUE, PABHOE COAEP>KAHUIO BOJIbI B 3aMIOJITHUTEIIAX.

CpenHI TUIOTHOCTh YIJIOTHEHHON OETOHHON CMECH MOXXHO OIpPENeNUTh MpH
M3TOTOBIICHUH KOHTPOJBHBIX 0O0pa3loB-KyOOB, B3BemmuBas myctyilo ¢opmy u dopmy c
YILTIOTHEHHON OETOHHON CMECHIO.
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[IpousBoicTBeHHBIN (MOJIEBOI) cOCTaB OETOHA MO MAacCE€ BBIYUCISIOT MYTEM JCJICHHS
pacxojia KaXKJJ0ro KOMIIOHEHTa OETOHHOM CMECH Ha pacXo/1 LIEeMEHTa:

.o m) _,.mn.mr),
o n o 0

o 00beMy cOCTaB OETOHA BRIPAKAIOT CIICAYIOIIHM 00pazoM:
Vi Vu Nuay _y.Va Nuay

Vi Yy

rae 11, IT, II(T") — pacxon Matepuanos Ha 1 M° GeToHA IO Macce, KT;

V. Vi V) — pacxo Marepuaiios Ha 1 M3 GeToHa 1o 06BeMy, M

Pacuer n03upoBKM COCTaBISAIOIMX OETOHHOM CMEcH Ha OJIMH 3aMec OETOHOCMECHUTEIs
OTIPEJIEIEHHOT0 00beMa ¢ y4eTOM HalJeHHOTo Ko3(d@duiieHTa BbIXxoAa OETOHA BBINOJHSIOT O
cnenyromuM popmynam (kr Ha 1 M3):

BV
llv——l,
BV

B =75
Hv—’BV
1

m(r), =5,

ITne 1,,B,,11,,1](I"), cOOTBETCTBEHHO Macca IIEMEHTa, BOJbI, ITeCKa, MeOHs (TpaBus),

KT, Ha 3aMec B 6eToHOCMecHTele ¢ 6apabaHoMm 06beMoM V, M,

11, B, I1, I1I(I") — pacxo MaTepHasoB C €CTECTBEHHON BIAKHOCTBIO, KI/M° OETOHA.

[Ipu mpoBeneHuM naHHOW J1TaOOpaTOPHON pabOTHI MOATPYNNY CTYJICHTOB PA3CNSIOT Ha
Opurazpl MO TPH-YETHIPE 4YeOBEKa W KaXJAOW Opurane mopydaroT 3ampOeKTHUPOBaTh OETOH
ONIPEIECICHHON MAapKH, HO OJTMHAKOBOM MOJIBU>KHOCTH.

CryneHTsl Kaxa0W Opurajbl BBINOJHAIOT CAMOCTOSATEIBHO pacueT cocTaBa OeToHa,
MPUTOTOBIISIE MPOOHBIE 3aMEChl, KOPPEKTUPYIOT COCTaB OETOHHOW CMeCH IO MOJBHKHOCTH,
U3TOTOBJISIOT KOHTPOJIbHBIE 00pa3iibl M UCIIBITHIBAIOT UX B 33JaHHBIE CPOKHU.

Jig nydmied opraHuzaiMu  yd4eOHOTO Tpollecca IpHU MPOBENCHHH J1abopaTOpPHBIX
3aHSTHUN, KOHTPOJIbHBIE 00pa3lbl-KyObl PEKOMEHIYeTCS HCHBIThIBATH HE udepe3 28 cyT, a Ha
CJIEIYIONIEM 3aHATHH, T. €. Yepe3 7 win 14 CyToK, MOJIB3ySaCch IpH 3TOM Kodddunmentamu 1,5
(mns 7 cyrok) u 1,25 (st 14 cyrok).

3areM CTYIEHTHl COBMECTHO C MpPENOJaBaTeleM Ha OCHOBAHUM IOJYUYEHHBIX KaxKIOu
Opurasioil JaHHBIX CTPOSAT TIpaduk 3aBUCUMOCTH MpouHOocTU OetoHa ot B/LI, mo koTopomy
OTIPEIEIISAIOT JEHCTBUTENLHOE BOJOLIEMEHTHOE OTHOIICHHE OETOHA 3aJaHHON MapKH.

B cBoanyro Tabmuiy xypHana sl 7a00paTOPHBIX M MPAKTHYECKUX PabOT CTYIEHTHI
3aHOCAT Pe3ybTAaThl BCEX ONMpEACNCHUI M yCTaHABIMBAIOT JACWCTBUTEIBHBIA COCTaB OETOHHOU
cMecH, 00ecTIeYrBaIOIUH MOTy4eHne OeTOHA 3aJaHHONH MapKH.

[Tpumep. TpebyeTcs momobpaTh COCTaB TSHKEIOTO OETOHA MapPKU

R,= 30 MIIa nns 6eTOHUPOBAHUS MOHOJIMUTHBIX 0aJOK U KOJIOHH CPEIHEr0 CEYEHUs U

paccuuTaTh pacxo]] MaTepHalioB Ha 3aMec B OETOHOCMECUTENE C MOJIe3HbIM 00heMoM OapabaHa
1200 1; moaBrkHOCTE OeToHHO# cMecu OK — 3 cm.
XapakTepucTHKa MCXOJHBIX MaTEPUAJIOB: MOPTIAHALIEMEHT aKTUBHOCTRIO R, = 47 Mlla,

HACBITHAs IUIOTHOCTh CYXUX COCTABIAIOMMX 0, , = 1200 kr/m3; o, ;= 1500 xr/m3;
Py = 1600 Kr/m3, a ux ucTMHHASA WIOTHOCTL P, = 3100 xr/M3; p,; = 2620 kr/M3; p, =

2800 Kr/mM3; myCTOTHOCTb IPAHMTHOTO (ppPaKIUOHUPOBaHHOIO medHa V, ,, = 0,43, nanbonbuias
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KPYIHOCTb 3epeH 1ie6Ha 40 MM; BIaKHOCTh KpYIHOro kBapuesoro necka W,, = 3% ; B1axHOCTb
webns W, =1%.

1. BogorieMeHTHOE OTHOILIECHHE OTIPEIEISIOT 0 hopMyIie:

R, =AR, (U/B—O,S)

[Tocne mpeoOpazoBanus oTHOCUTENHEHO B/L] dhopmyrna mpumer BuI:

BI1] = AR(p,+0,54R,,)=0,65-47(30+0,5-0,65-47) =0,68.

3nauenue A = 0,65 BpIOpano mo Tabm. 9.1 Kak I BBICOKOKAY€CTBCHHBIX MaTEPHAIIOB.

2. Pacxox Boael Ha 1 M° GETOHHOW cMecH OmpenensioT 1Mo Tabm. 9.2, yduThIBas
3aJJaHHYI0 0CaJKy KOHyca OCTOHHOW cMecH Juis OeTtoHmpoBaHus 0anok u koyoHH OK = 3 cMm.
Jnist mosrydeHnss OETOHHOW CMECH TaKoW TOABIKHOCTH C MPUMEHEHHEM B KauyeCTBE KPYITHOTO
3aMoJHUTENS IeOHs ¢ HauOONbIIeH KPyMHOCTBIO 3epeH 40 MM, pacxos Boasl Ha 1 M° GeToHHOI
CMECH JIOJDKEH COCTaBJIATH 175 K.

3. Pacxox nemenTa Ha 1 M3 GeToHa:
ll:B/(B/l[) =175/0,68 =259 xe
4, Pacxoy me6Hs B cyxoM cocTosHnM Ha 1 M° GeToHa:

1y =1/ (V! py yy +11 pyy ) =11(0,43-1,3/1600+1/ 2800) =1416 «2

3HaveHune ko3 duienTa pa3aBmKKH 3epeH o =1,3 BeiOpaHo 1o Tab. 9.3.
5. Pacxo1 recka B CyXOM COCTOSTHHH Ha 1 M° GeToHa:

=111 p, + BI1000+ [  p,, ) | s =
=[1-(259/3100+175/1000+1416 / 2800) | 2620 = 617 k2

B pesynapTaTe pacueroB MOIy4arOT OPHEHTHPOBOYHBIA HOMHUHAJILHBIN (J1a0OpaTOPHBIN)
cocraB 6eToHa, KT/M°:
eMeHT — 259

BOJIA — 175
MECOK - 617
me0eHb — 1416
Hroro — 2467

[TonyyeHHOE B UTOre 3HA4YEHME SABJIAETCS PACUETHONW CpelHEeH INIOTHOCTBIO OETOHHOMN
cMecH, T.e. p,,, = 2467 xr/m°.

6. Koaddumment Bexoma 6eTona:
B=1(Vy+V,+Vy ) =U(L | pyyy + 111 pyy + 1L pyy )=
= 1( 259/1200+617/1500+1416 /1600) =0,66

7. Pacxoq wmatepmano Ha 0,05 M° (50 1) OGeTOHHOH cMecH HPOOHOTO
3ameca pacCUYMTHIBAIOT, UCXOJIs1 u3 NIPUBEJICHHOTO BBIIIIE HOMHUHAJIBHOTO
cocraBa OeToHa, KT

LEMEHT =259.0,05=12,95
BOJIa =175-0,05=8,75

mecok =617-0,05=230,85

meoeHn =1416-0,05=70,8

OTBemMBAIOT PACYETHOE KOJIMYECTBO MATEPUAIIOB U MPUTOTOBISIIOT OETOHHYIO CMEChH,
MOJABIKHOCTH KOTOPOM OMPEAENSIOT ¢ IOMOIIbIO CTaHAapTHOTO KoHyca. Ecnu ocanka konyca 1
CM, T. € MEHbIIEe 3aJaHHOW (KaK B HalleM MpUMepe), TO s YBEIMYEHUS MOABMKHOCTHU
OoeronHoi cmecu ao0aBsiorT 10 % uementa u Boasl (memenrta 12,95-0,1=1,295 kr; BosI

8,75-0,1=0,875kr). beronHyto cmech ¢ 100aBKOW IIEMEHTa U BOJBI JOMOJHUTEIHHO XOPOIIO
MEPEMEIINBAIOT U MPOBEPSIOT MOABWKHOCTh. Eciy npu npoBepke 1Mo JBHKHOCTH Ocajika KOHyca
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OKa)keTcst 3 cM, T. €. OyZleT COOTBETCTBOBAThH 33JaHHOM, OINBIT 3aKAHYMBAIOT U YCTAHABIUBAIOT
NEWCTBUTENFHBIA PacXo]] MaTepraioB ¢ yuetoMm fo6asneHus 10 % mnemeHTa u BOJIbI, OTPEACIISS
UX abCOJIOTHBI 00beM, M°:

IIEMEHT — (12, 95+1, 295) /3100 =0,0046

BOJA — (8, 75+0, 875) /1000 = 0,0097

necok — 30,85/2620=0,0116

mebens — 70,1/ 2800 = 0,0254

Bceero 0,0513

8. 3Hasg o00beM OETOHHOW cMecu MPOOHOIO OTKOPPEKTHPOBAaHHOrO 3ameca V, H
(baxTndeckuii pacxon marepuanos 1{,,B,,11,,11], , paCCYMTBIBAIOT PAacX0J MaTepHuayios Ha 1 Mo
(1000 1) GeToHHO# cMecH, KT/ M°:

q=1,1/V,=14,25/0,0513 =277

B=B,1/V,=9,63/0,0513=187

I1=11,1V,=30,85/0,0513=599

=1 ,/v,=70,1/0,0513 =1366

Bcero 2429

dakTHYecKas UIOTHOCTh CBEKEYJIOKEHHOW OETOHHOH cmecu p, . =2429kr/M3, T.e.

OTJIMYaeTcs OT pacueTHO MeHee ueM Ha 1 %.

9. [IpousBojcTBEeHHBINH (MOJIEBOM) cocTaB O€TOHA BBIUMCIAIOT, MPUHUMAs BO
BHHMMAaHHE BJIQYKHOCTh 3allOJIHUTENEH (B JaHHOM IpUMepe BIaKHOCTh necka 3 % u mebHs 1 %),
B CBSI3U C Y€M HEOOXOAMMOE KOJIMUYECTBO BOJbl YMEHBIAOT:

188—(3-599/100+1-1366/100) =188—(18 +14) =156 «r.

IIpu 5TOM KOJIMYECTBO 3alOJHUTENEH COOTBETCTBEHHO YBEINYMBAIOT:

Ilecok — 599(1+3/100) =599+18=0617xkr

[le6ens — 1366 (1+ 1/ 100) =1366+14 =1380 xr

Z[J'IH IMOJIY4YCHHUA IIPOU3BOJACTBCHHOI'O COCTaBa B COOTHOHICHHAX II0O MACCE€ pacxon
KaXKI0I'0 KOMIIOHEHTA 6CTOHHOI>'I CMECH, KT', ACJIAT Ha pacxoa HEMEHTA:

qi:mig:uli=

2771277:617/277:1380/ 277 =1:2,2:5

npu B/ 1] =0,56
10.  JIo3upOBKY  COCTAaBIAIOIIMX  OCTOHHOW  CMecH  Ha  OJWMH  3aMec

0eTOHOCMECUTEN C MoJIe3HBIM 00beMoM Oapabana 1,2 m3 (1200 i) onpeaensitot no Gopmynam:

L, =pVI]11=0,68-1,2-277/1=226 xe;

11, = pVI1/1=0,68-1,2-617/1=503 xe;

B, =pVB[1=0,68-1,2-156/1=127 «ke;

1, =pvi]/1=0,68-1,2-1380/1=1125 «e.

11. B naGoparopum M3 NPUrOTOBICHHONM OETOHHOM cMecH MpPOOHBIX 3aMECcOB
o0beMoM 1o 50 1 JenaroT KOHTPOoJIbHBIE 00pa3ubl-Kyos! pazmMepoM 150x150x150 MM, koTopeie
MIOCJIe XpaHEHHs B HOPMAJbHBIX YCIOBHUSX HUCIHBITHIBAIOT B 3aJaHHble CPOKU (0ObIYHO 7 M 28
CyTKM) Ha  TujpaBiauueckoM  mpecce. [lo  pesyabTatamM — HCHBITAaHUH — CTPOSAT
rpaduK M YTOYHSAIOT BOJOLEMEHTHOE OTHOIIeHHE, olecredyuBaoniee MNoJIydeHue OeToHa
3aIaHHON MapKH.

B yue6Hnoiil nabopaTopuu B 1eNIIX SKOHOMUHU MaTEpUAIIOB 00beM 3ameca OETOHHOH cMecH

MOJKET OBITh NMPUHAT 25 JI MPU U3TOTOBIEHUHU 6 00pa3oB-KyOoB pazmepom 150x150x150 mm u
10 1 mpu U3TOTOBIIEHUHU TAKOTO K€ KOJIMYECTBa 00pasioB-kyooB pazmepoM 100x100x100 mm.
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15. IlpuroroBnenne OETOHHOW CMECH C 33aJaHHBIMU XapakTepucTukamu. OmpeneneHue
MapKH U Kjacca

[{enb pabOTHI — OCBOCHHE METOIUKH OIPE/IeIICHIS] OCHOBHBIX CBOMCTB OETOHHOM cMecH.

Ob6opynoBanme: Becel mo ['OCT 24104-88, cexynmomep, @opMbl JUIsi M3TOTOBIICHUS
KOHTPOJIbHBIX 00pa3iioB Oetona nmo 'OCT 22685, koHyc HOpMaIbHBIN, MPOTUBEHB, IITHIKOBKA,
NpsIMOM  METaJUIMYECKUN TIaAKUM cTepkeHb JuamMHTpoM 16 MM, ammoir 600 MM ¢
OKpYTJIEHHBIMU KOHLIaMU, BUOpoILIoaaka jadoparopHas kenpma tuna Kb.

Teopernyeckue cBEACHUA

CBoiicTBa OETOHHOW CMECH B 3HAUUTEIFHOW MeEpe MPEIONpEeNeNIIoT KadecTBO II-
Jy4EeHHOT0 W3 Hee O€TOHa, MO3TOMY MX CHCTEMATUYECKH KOHTPOJIUPYIOT pabOTHUKU
nabopaTopHii 3aBOJI0B JK€I€300€TOHHBIX U3/AETUI U CTPOUTENIBHBIX OpraHU3aIHil.

OT xoHTpoJpyeMoi OETOHHOW cMmecH oTOuparT cpeaHioo mpody. Ha wmecte
MPUTOTOBJICHUSI OETOHHOW CMECH CpPEIHIO TNpo0y OTOMpalOT TIPH BBITPY3KE CMECH U3
6eroHocMecutens. Ecnu cmech BBITpYXKarOT U3 OETOHOCMECHUTENs NEPUOANYECKOTO JEHCTBHUS,
npoOy OTOMpAIOT B TpU MpHEMa: B Hayale, CEPeIMHE U KOHIIE pa3rpy3KH; €ClId U3 CMECUTEIs
HETPEPBIBHOTO JACHCTBUS, TO TAK)KE B TPU MPUEMa, HO C HHTEpBajIaMu | MUH.

[Tocne BeIrpy3ku OETOHHON CMECH Ha MECTe YKJIAJIKU U3 TPAHCHIOPTHBIX CPENCTB MpoOy
OTOMpAlOT U3 HECKOJbKHUX MECT OJMHAKOBBIMH mopiusMu. O0beM cpenHell mpoObl OeTOHHOMN
cMmecH He JoipkeH ObITh MeHee 20 1. OToOpaHHyo Mpo0y TIIATENbHO MEPEMELINBAIOT BPYYHYIO
U He mo3jaHee yeM yepe3 10 MHH mociie OKOHYaHUS MepeMEeUIMBaHUS HAUMHAIOT UCIBITHIBATD,
onpezenss yno00yKiaapBaeMOCTb U CPEIHIO0 TUIOTHOCTb.

Y10060yK1aabpIBa€MOCTh  XapaKTEPU3YEeT CIIOCOOHOCTh OETOHHOW CMECH 3aIloJIHSATh
dbopMy OETOHHPYEMOTO H3JAEIUS U YIUIOTHATHCA B HEW MOJ JCHCTBUEM CHIBI TSHXKECTH WIIU
BHEIINX MEXAaHUYECKHUX BO3AECUCTBUIL. DTO CBOMCTBO OETOHHOI CMECH OLIEHUBAIOT II0ABIDKHOC-

ThIO HJIN )KECTKOCTBIO.

100
a) — )

ole

300

A
300

Puc. 9.2. Onpenenenune noABUAKHOCTH OETOHHON cMecH

a — cragaapTHas GopMa-KOHYC; 0- U3MepeHHne 0caaku OETOHHOro KOHyca; | — oceBIIni
KOHYC OETOHHOHM cMmecH; 2 — MUHeWKa ¢ JIeIeHUsIMH; 3— MeTaindeckas JuHelka; 4 — gopma-
KOHYC

ITonBMKHOCTH OETOHHOW CMeCH C HauOOoJIbIIeH KPYMHOCTbIO 3amosHuTens 40 MM
BKJIIOYMTEIBHO OINpPENEeNA0T IMPH TOMOIIM CTaHJapTHOro KoHyca (puc. 9.2, a), KOTophli
MpeJCTaBIseT COOON MeTalIMuecKyto ¢popmy Oe3 Ha B BUJIE YCEUEHHOTO KOHyca BbicoTO# 300
MM, AMaMeTpoM BepxHero ocHoBaHus 100 u HyuxHero — 200 MM.

®opMy, NpeABApUTEIBHO OYMIICHHYIO, HPOTHPAIOT HU3HYTPU BIAXHONW TKaHBIO U
YCTaHABIMBAIOT Ha IUJIOCKYI0 TOPU3OHTAJIBHYIO IIOBEPXHOCTh, HE BIUTHIBAIOLIYIO BIAry
(HampuMep, Ha METAUTMYECKUi MpOTHBEHb, (paHepy WM KYCOK JHMHOJIeyMa). 3aTeM depe3
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BOPOHKY (OpMYy 3aloOJHSIOT TpPEMsi pPAaBHBIMH TI0 BBICOTE CIOSIMH OETOHHOU CMecH C
VIUIOTHEHUEM KaXJOro CJIoSi 25-KpaTHbIM IITHIKOBAaHUEM METAUIMYECKUM CTEep>KHEM
mrameTpoM 16 u mHo# 600 MM ¢ OKpYyTJIeHHBIMU KOHIIaMU. Bo Bpemsi IITHIKOBaHUS OETOHHOM
cMmecu (opma JT0JDKHA OBITh IPUXKATa K OCHOBAHUIO.

[locne ykmaaku M IITHIKOBAHUS TIOCIEAHErO CJIOS BOPOHKY CHHMMAIOT M HM30BITOK
OETOHHOU CMeCH Cpe3aroT KeIbMOI BPOBEHB C KpasiMu (opMbl. 3aTteM (opMy CHEUMAIOT CTPOTO
BEPTUKAJIBHO TaK, YTOOBI HE Pa3pyIIUTh OETOHHBIH KOHYC. OcBOOOXKIeHHAst OT (hopMBI OETOHHAS
CMeCh TOJ JCHCTBHEM COOCTBEHHOW MAacChl HayMHAeT ocenarb. [lociie OKOHYAHHS OCAIKU
CHATYIO ()OpPMY OCTOPO’KHO YCTaHABIHMBAIOT PSJIOM C OCEBIIMM KOHycoM OeroHa. Ha BepxHee
OCHOBaHME (QOpMBI KOHYCA YKJIAJbIBAIOT METAJIMYECKYIO WIM JEPEBSIHHYIO JIMHEHKY, OT
HIDKHETO pedpa KOTOpO# APYro TMHEHKON U3MEPSIIOT 0CaJKy OETOHHON CMECH ¢ TOYHOCTBIO /10
0,5 cm (puc. 9.2, 6). B Tex ciaydasx, KOrja Mmociie CHATUS KOHyca OETOHHAs CMECh CHIIBHO Jie-
dbopmupyetcsi (pazBaniMBaeTcsi) W TpuobOpetaeT (opmy, 3aTPYIHSIONIYIO OIpEIeieHUuE ee
OCaJIK¥, U3MEpPEHHE HE BBIMOJHAIOT M TOBTOPSAIOT HCIBITAHUS HA HOBOW TOPIUU OCTOHHOMU
CMECH.

[Ipu nmpoBeneHnn JAaHHOTO UCTIBITAHUS BPEMS, 3aTpauye€HHOE Ha MOJAbEM KOHYCa, JOJDKHO
cocTaBiATh 5-7 c. OOIiee BpeMsi UCHBITAaHUS C Hayaja HAMOJHEHHS KOHyca M JI0 MOMEHTa
M3MEPEHUS OCAIKN OETOHHOM CMECH HE J0JDKHO MpeBbImaTh 10 MuH.

Ocanky OETOHHOW CMeCH OMPENESIOT ABAXKABL. 3a pe3yiabTaT NMPUHHUMAIOT CpeaHee
apupMeTHYECKOe ABYX OMpPENCICHUH, OTINYAIOIMIUXCS OJTHO OT JPYyroro He Oojiee yeMm Ha 1 cm
npu OK = 4 cMm, He 6onee yeM Ha 2 cM ipu OK = 5-9 cm u He 6omee yem Ha 3 cm npu OK =10
cM. 3HayeHHe OCaJKH KOHYCa, CM, XapaKTepU3yeT IOJBUKHOCTb HCIBITHIBAEMON OETOHHOMN
CMECH.
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Puc. 9.3. IIpubop ans onpeneneHust KecTKOCTU OETOHHON cMecH

IIpu MakcuMmanbHOW KpPYHMHOCTH 3€peH 3anojHuTens Oojee 70 MM MOABMIKHOCTh
OETOHHOI cMecH ONpeNeNsioT C TMOMOULIbI YBEIMYEHHOTo KOHyca BbIcOTOM 450 MM ¢
BHYTPEHHUM JMaMETpOM HIkHEero ocHoBaHus 300 MM u BepxHero 150 MM M KaKIplil ciloil B
¢dopme-KoHyce IMITHIKYIOT 56 pa3. 3HaueHHe OcCaJku KOHyca OETOHHOW CMeCH NMPHUBOJIUTCS K
3HA4YEHHUIO OCAJIKH CTAHJApPTHOIO KOHYca YMHOXEeHHEM Ha ko3¢ ¢uruent 0,67.

Ilo cremeHu MOABMKHOCTH OETOHHBIE CMECH TMOAPA3ICIAIOT HAa MAaJIONOJBHXKHBIE C
ocajkoil koHyca 1-3 cM, mojaBmwxHble — 5—15 cM u jutele — Oonee 15 cm. Ecim mpu
OTIpeieIeHUH TOIBMKHOCTH OETOHHOM CMecH OocajJKa KOHyca paBHa HYJIO, CMECh MPU3HAIOT HE
obnanatoieit TpedyemMoil Mo ABUKHOCTHIO.
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Pe3ynbTarsl onbITOB 3aHOCAT B Ta0MLy 9.4.

Tabmuua 9.4.
Pe3ynbrathl onpeseneHus NoABKHOCTH OETOHHON cMecH
Mapka u  BHZI Pesynbratsl Cpenneapudpmerny
OeroHa, YaCTHBIX €CKHI
H3TOTOBJISIEMOTO U3 UCIIBITAaHUH, CM pe3ynbTaT, CM
cMecH

XKectkocTh OETOHHOW CMECH ¢ MAaKCHUMaJIbHOM KPYHMHOCTHIO 3epeH 3amnoiHutens 40 MM
BKJTIOYUTENIHBHO OMPEEISIIOT C MOMOIIbI0 npudopa (puc. 9.3), KOTOPBIA COCTOUT U3 KoJbla 1,
KOHyca 3, BOPOHKU 4, WM3TOTOBJIEHHBIX W3 JIMCTOBOM CTaJM C TJIAJKOW MOBEpXHOCTHIO. Ha
BEPTUKAIBHOM CTEHKE KoJiblla 1 3akperuieHa ¢uxcupyromas BTynka 10, B KOTOpoil Bpamiaercs
mTaTuB 9 ¢ AUCKOM 8, MPUKPEIJICHHBIM uepe3 maily 6 k mranre 5. Ha qucke umeercs mectb
OTBEPCTHM 7IMaMETPOM IO 5 MM.

[Ipn omnpeneneHun KECTKOCTH OETOHHOW CMecH KOJbIO | ycTaHaBIMBAaKOT Ha
naboparopHyto BuOporuomanky ¢ vactorod 2800-3000 xon/mun u amrmmutynoit 0,5 MM u
3aKpEIUISIOT ero. B KOJbIo BCTAaBISIIOT KOHYC 3 M 3aKPEIUIIIOT €ro Ha)KUMHBIM KOJBLIOM 2 ¢
py4YKaMH, 3aXOJSIIMMHU B CIIeLMaIbHbIE Ma3bl, U yCTaHABIMBAIOT BOPOHKY 4. KoHyc 3amoyiHsIOT
OETOHHOM CMEChIO B TOH e MOCNIe0BaTeIbHOCTH, KaK U MPH ONpeAeIeHUH MOABUKHOCTH, T. €.
TpeMsl paBHBIMU I10 BBICOTE CJIOSMHU CO HMITHIKOBAHUEM KaXKIOTO CJIOs 0 25 pa3 MEeTaJUIMYECKUM
crepxkHeM. [locne cHATHA KOHyca MOBOpPAYMBAIOT BOKPYT BEPTUKAJIbHOM OCH IITaTHB 9 U Ha
0oThOPMOBaHHYIO OETOHHYIO CMECh OIYCKAIOT AWCK 8 BMECTE CO IITAHrOM 5, Macca KOTOPBIX
noJpkHa cocTaBisiTh 2750450 1. IltatuB B TpeOyemMoOM TMOJOKEHUH 3aKPEIUISIOT 3aKMMHBIM
BUHTOM,B (pukcupytomerd Bryake 10. 3aTeM 0JHOBPEMEHHO BKIIIOYAIOT BHOPOTUIONIAAKY U Ce-
KyHJIOMep W HaOJIOAAa0T 3a TeM, KaK BBIPABHUBAETCS U YIUIOTHSETCS OETOHHAs CMECh.
BubpupoBanue npoaoipKaioT 10 TeX Mop, MOKa HE HAUYHETCS BbIAEJICHHE LIEMEHTHOTO TecTa U3
JOOBIX JABYX OTBEPCTHM AMCKa. B 3TOT MOMEHT BBIKIIIOYAIOT CEKYHAOMEP U BUOPOILIOIIAIKY.
[TonyueHnHoe BpeMs B CEKyHIaX XapaKTepU3yeT )KECTKOCTh OETOHHOW CMeCH.

XKectkocTh OETOHHOI cMecH BBIYUCIAIOT C MOTPEHIHOCTRIO A0 | ¢ Kak cpemaHee
apudmernyeckoe pe3ylabTaTOB JABYX ONPEICICHUN 3JKECTKOCTH W3 OJHOM mpoObl cMecH,
OTJIMYAIOIIUXCST Mexay coboil He Oonee ueM Ha 20 %. OOmiee Bpems HCHBITAaHUS C Hayala
3aMo0JHEHUs KOHyca OETOHHOW CMEChIO B YCTAaHOBIIEHHOM MPUOOpPE MPH HOBOM OIPENEICHUHN U
70 OKOHYaHMsI OTNpEAETICHHs KECTKOCTU MPU BTOPOE ONpPEAETCHUH HE JODKHO MpeBbIAaTh 15
MUH.

Pe3ynbTathl onpeneneHust KeCcTKOCTH OETOHHON cMecH 3aHOCAT B Tabnuily 9.5 xypHaia
Ui 1a00PATOPHBIX U MPAKTHYECKUX padoT.

Taomuia 9.5.
PesynbTathl onpeeneHust )XeCTKOCTH OETOHHON cMecH
Mapka u  BHI Pesynbratet Cpenneapudmerny
OeToHa, YaCTHBIX €CKHM
H3rOTOBIIIEMOTO U3 HCIBITaHUH, CM pe3yabTaT, cM
cMecH

XKectkocts GetonHoit cmecu coriacHo 'OCT 10181.1-81 paspemraercss onpenensTs ¢
MIOMOIIbIO TEXHMYECKOTO BUCKO3MMETpa. TeXHU4Yeckuit BUCKO3UMETp (puc. 9.4) mpenacrapiser
coboit nmmmuApudeckuit cocyn 1 BeicoToit 200 m gmamerpom 300 mm. Buyrpu cocyna
MIOMEILAETCS HWIMHAPUYECKOe Koiblo 2. K BepxHeEMyY Kparo KoJiblla IPUKPEIIEHB! TPH IUIAHKH,
C MOMOIIBIO KOTOPBIX KOJBLO 33aKPEIUIAIOT Ha O0pTax cocyla B MOABEIIEHHOM COCTOSHUM Ha
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paccrosHun 70 MM OT nHa cocyaa. B kommiekTe TEXHHYECKOTO BHUCKO3MMETpa HMEETCS
YCEUECHHBI METAJUIMYECKUI KOHYC C HACaJKOM M ChEMHBIM IITATUB CO IITAHIOM, HA HUKHEM
KOHILIE KOTOPOI'O 3aKPEIJIEH UCK.

XKectkocTh O€TOHHOW cMecH C HaumOONbLIEH KpPYMHOCTbIO 3anoiHuTens 40 MM
ONpEeNENSI0T clienyrouM oopazom. Hummuaapuueckuit cocyn 1 BUCKO3MMETpa YCTaHABIMBAIOT
Ha J1a00paTOpHON BHOPOIUIOIIAKE, 3aTEM B COCY/ BCTaBISIOT KOJIBLIO 2 M 3aKPEIUISIIOT €ro
3aKMMaMu. B KOJIbII0 MOMeNatoT CTaHAapTHBINA KOHYC ¢ OETOHHON CMEChIO TPEMsI PaBHBIMM IO
BBICOTE€ CJOSMM C MPEABAPUTEIbHBIM YIUIOTHEHMEM IUTHIKOBAHHUEM  KaXJO0Iro  CJOSL.
OKOHYATENbHO YIUIOTHSIOT CMECh B KOHYCE BUOPUPOBAHHEM J0 TEX IOp, MOKAa HA TIOBEPXHOCTH
CMECH M U3 MOJ HI)KHETO OCHOBaHMS KOHYyca He OyJeT BbLAEIATHCS LEMEHTHOE TecTo. Bpems
BUOpUpOBaHUS — HE MeHee 5 u He Ooee 50 c.

[lo okoHyaHuM BUOpHpOBaHMS HACaAKy CHUMAIOT, U30BITOK OETOHHOM CMecH Cpe3aroT
KEJIbMOM BpOBEHb C KpasMU KOHYCa, 3aTe€M IIOJHUMAIOT KOHYC CTPOTO BEpPTHKAIbHO O€3
nepekocoB. [locie 3Toro ycraHaBiIMBalOT Ha MPUOOP MITATUB C JUCKOM 4 M ImITaHrod 6 (Macca
JMCKa M INTaHru JoJbkHa ObiTh B mpenenax 800—1000 r), 3aTeM MOJHOCTHIO OCBOOOXKIAIOT
3@KMMHOM BHHT 5 IITaHTM U ONYCKAIOT JUCK HA MOBEPXHOCTh OT(GPOPMOBAHHOTO KOHYyca 3
O6eToHHOU cMecu. OTHOBPEMEHHO BKJIIOUAIOT BHOPOIUIOMIAAKY U CEKYHIOMEp U HAOII0NAI0T 3a
omyckaHueM mTaHrd. Korzna pucka mTaHru coBHaeT ¢ BEpXHEH IMJIOCKOCTHIO HaIpaBIISIOMIEH
TOJIOBKM IITAaTUBA, BBIKIIOYAIOT CEKYHJIOMEP U BHUOPOIUIOMIAJKY M OTMEYAIOT BpeMs,
MpouIe/ee OT MOMEHTa BKIIIOUEHUS! BUOPOIJIOIIAAKK JI0 €€ BhIKItoueHus. [loayyeHnHoe Bpems
B CEKyHJaX, YMHOXeHHOe Ha KodpdunueHt 0,45, xapakTepusyeT )KeCTKOCTb OETOHHON CMECH.
HcnpiTanue mpoBOAST IBaXKIBI, MpUUEM KaXIbld pa3 ¢ HOBOW MOpIMed OETOHHOW CMECH.

[Toxa3aTenp KeCTKOCTH BBIYUCIIAIOT KaK CpeHee apu()METHIECKOE IBYX ONpE/IeIeH .
) A— T

6)

400

InBERREURER

208

Puc. 9.4. Texunueckuil BUCKO3UMETD VIS ONPE/EICHUS )KECTKOCTU OETOHHON CMecH

a - oOmuii Bu; O - pa3pes

XKectkocTh OETOHHONW CMeCH C MaKCUMAaJIbHOW KPYMHOCTBIO 3amosiHuTens 70 MM
OTpENeNA0T YNPOILEHHBIM MeToZoM (puc. 9.5). Metammnyeckyto GopMmy A U3TOTOBICHUS
O6eroHHoro oOpasua-kyba pasmepom 200x200x200 MM ycTaHaBJIMBalOT Ha JabOpPaTOPHYIO
BUOPOIUIONIA/IKY U 3aKpEIUIAIOT Ha Heil. B ¢popMy BCTaBisIOT CTaHIApTHBIA KOHYC 0€3 HIKHUX
IUTAHOK M 3alOJHSAIOT €ro OETOHHOM CMEChI0 KaK YKa3aHO BbIIIE. 3aTeM KOHYC OCTOPOXKHO
CHMMAIOT M BKJIIOYAIOT OJJHOBPEMEHHO BHOpOIUIOMAAKy U ceKyHaoMmep. Korna G6eTtoHHas cmech
3allOJIHUT BC€ YIJbl (OpPMBI, a TMOBEPXHOCTh €€ CTaHeT TOpH3OHTaIbHOW (puc. 9.5, B),
BUOPOIUIONIAIKY M CEKyHJOMEp BBIKIIOYAIOT. Bpemss B cekyHaax, HeoOXoaumoe [yis
BbIPaBHUBAHMsI NIOBEPXHOCTH OCTOHHON cMecH B (opme, YMHOKEHHOE Ha 1,5, XxapakTepusyer
KECTKOCTh OETOHHOM CMECH, ONPEIEICHHYIO TEXHUYECKHM BHCKO3UMETPOM.
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Puc. 9.5. YpouieHHBIH METOJ] OTIPEIEIICHHS )KECTKOCTH OSTOHHOW CMEeCH

a — o0mwmii BUA MpUOOpa C KOHYCOM M HAcaJKoi; 6 — OeTOHHAas CMeCh TMOCJE CHSITHS
KOHYCa; B — TO )K€, [I0c/ie BUOPUPOBAHUS

Bunpr 6eToHHBIX cMecell Mo moKa3aTessiM MOJBMKHOCTU WJIM JKECTKOCTU NMPHUBEICHBI B
Tabs. 9.6.

CpenHo IUIOTHOCTh OETOHHOM CMECH OMNpEeAesioT B METAJUIMYECKOM MEpPHOM
HWIMHApe o0beMoM 5 unu 15 11 (B 3aBUCMMOCTH OT HauOOJbIIEeH KPYMHOCTH 3arlOJIHUTEIS
cootBercTBeHHO 40 1 70 MMm). [IpHu ynjaoTHEHUH pyYyHBIM CLIOCOOOM — IITHIKOBAHUEM — MEPHBIN
UWIMHAP HAIOJHAIT OETOHHOW CMEChI0 MPHUOIU3UTENHHO PAaBHBIMU MOPLUMSIMH B TPU CIIOSL.
Kaxxp1i1 cnoi MTHIKYIOT PAaBHOMEPHO IO BCEW IUIOIIAIN CTAJbHBIM CTEPKHEM, IIPHUYEM YHUCIIO
MITBIKOBAHUW HA OJIMH CIIOHM TSl COCYZOB 00beMOM S U 15 1 COOTBETCTBEHHO paBHO 16 m 35.
HuxHuil cnoit OGeTOHHOW cMecH INTHIKYIOT Ha BCIO TOJIIUHY CJOSl, HpPU IMITHIKOBAaHUU
CIIEYIOIIMX CJIOEB CTEPKEHb NOJKEH MPOHUKATh B JIeXKAIUN HIDKE CJIOW Ha TiyOuHy He OoJiee
2-3 cm. Ilpu yruIoTHEHHHM MEXaHHMYECKHUM CIIOCOOOM — BHOPHUpPOBAHMEM — MEPHBIN IHIMHIIP
HaMoJIHAIOT OETOHHOW CMEChbl0, YCTaHABIMBAIOT W  YKPEIUIIOT Ha JiabopaTopHOM
BHOPOIUIONIAAKE, IMOCIE Yero BUOPHPYIOT 10 MOMEHTA TOSIBJICHHUSI Ha TIOBEPXHOCTH OCTOHHOM
CMeCH IIeMEHTHOTro TecTa. Bo Bpemsi BuOpUpOBaHMS B LWIMHAP HEOONBIIMMHU HOPLUUIMU
N00aBJISIIOT OETOHHYIO cMech. [l0 OKOHYaHWW YIJIOTHEHUS BHOPOIUIONIAAKY BBIKIIOYAIOT,
M30BITOK OETOHHOW CMeCH Cpe3aroT CTalbHOM JMHEHKOW ¢ TIOBEPXHOCTH TIIATEIHHO
BBIPABHUBAIOT BPOBEHb C KPasMH MEPHOTO LUJIUHAPA.

Taomuia 9.6.

Knaccudukanust 6eTOHHBIX cMecei

10 IOKA3aTeJIsIM IOJBUKHOCTH U JKECTKOCTH

200

beronnas ITo Kectkocts XK, ¢
CMecCh JBMOKHOCT 1o o
b OK, cM |mpubopy  1MO|TeXHHYECKOMY
I'OCT BHUCKO3UMETPY
10181.1-81
Ocob6o - 31 200
JKecTKas
[ToBbIIeHH - 30-21 200—
0 JKECTKast 150
Kecrtkas - 20-11 150-75
YMepeHHo — 10-5 75-50
JKeCcTKas
Masnonoasu - 4 50-15
JKHast

[Hunuuap ¢ OETOHHOM CMECHhIO B3BEIIMBAIOT C TOYHOCTHIO IO 1 T M BBIUUCIISAIOT CPEIHIOKO
IUIOTHOCTH M0 (popMyIIe:

pﬁ.cw = (m_ rnl)/v’
rae ,06.&“ — Cpe)lHHH IIJIOTHOCTH 6€TOHHOI71 CMECH, KF/MS,
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M — Macca MEpHOTO IIJINH/IPa ¢ OETOHHOM CMECHIO, KT;

V — Macca mycToro MUIHH/PA, KT V — 06beM LITHHAPA, M .

CpenHio IUIOTHOCTh KaXJ0M MpoObl OETOHHOW CMECH OIpEeAeNaIOT JIBAXKIbI, 3a
pe3yabTaT IPUHUMAIOT CpeHee apu(hMEeTHIECKOE ABYX OTPEICICHUN.

OITPEAEJIEHUE MAPKU U1 KITACCA

[{enb pabOTHI — OCBOCHUE METOIUKH OIPEeSICHHsI TPOYHOCTH OETOHA.

Ob6opynoBanme: Becel mo ['OCT 24104-88, cexynmomep, (HOpMBI JUISI M3TOTOBJICHUS
KOHTpPOJIbHBIX oOpasmoB Oerona mno ['OCT 22685, mnpoTruBeHb, IITHIKOBKA, MPSIMOUN
METAJNIMYECKUM TIaJKuil CTepKeHb OUaMHTpoM 16 MM, jumoit 600 MM ¢ OKpyrjaeHHbIMU
KOHIIaMH, BHOpOIUIONIAKA JIabopaTopHas, NponapovHas kamepa, kenbma tuma Kb, nuHeiika
MeTaJlJIn4yecKast.

Teopernueckue cBeaCHUA

Omnpenenenre MPOYHOCTH OETOHA BBIMOJHSAIOT IYTEM HWCIBITAHUS JI0 pa3pyLICHUs
CHEIHaIbHO H3TOTOBJIEHHBIX KOHTPOJBbHBIX 0Opa3noB. B ycnoBusx nabopaTopuu peKOMeEH-
JyeTcsi ONpENeNaTh Ipeaed MPOYHOCTH NpU CKATUM OETOHa MO pe3ynbTaTaM HCIbITaHUs
00pa3noB-kyooB pazmepoM 100x100x100 u 150x150x150 mm, a Takke 3HAKOMHUTH C METOUKOMN
OTIpeNIeNICHUs MpeieNia MPOYHOCTH MpU U3rude o0pas3oB-mpusM pazmepoM 150x150x600 mm u ¢
METOJMKON ONpEeNeNieHnsT MPOYHOCTH OETOHAa Ha OCEBOE pacTsSHKEHHEe IO pe3ylbTaraM
UCHBITaHUS 00pa3l0B-BOCBMEPOK, HM3rOTOBJIEHHBIX B crenuanbHbiX ¢Gopmax. Kpome Ttoro,
CllelyeT O3HAKOMHTbH CTYAECHTOB C OINpeAeIeHHEM MPOYHOCTH OeTOHAa B KOHCTPYKLHUAX 0e3 ux
pa3pymeHus: MEXaHNIeCKUMHU U PU3NICCKUMHU METOIaMHU.

Puc. 9.6. ®opma 1151 U3roToBIeHNUsS OETOHHBIX 00pa3I0B-KyOOB

a — ¢opma; 6— Hacazka; B — coOpaHHas opMa ¢ HacaaIKou

[Ipenen mpoyHOCTH MpHU CXKATHUM OETOHA MO pe3yJbTaTaM HCHBITaHHUsS 00pa3loB-KyOOB.
JIst M3roToBIICHUs 00pPa3IOB-KyOOB OTOMPAIOT CPEIHIOK MpoOy OeTOHHOW cMmecH. MeToauka
otOopa mpob 3aBUCUT OT BUAAa KOHCTPYKIIMH, METOJIAa YKJIAJIKH U TBEPACHUS OCTOHHOW CMECH U
npyrux ¢akropoB. Maccy cpenHell mpoObl yCTaHaBIMBAIOT B 3aBHUCHUMOCTH OT 4YHCIHA
MOJIEKAIIUX U3TOTOBICHUIO M HCIIBITAHUIO 00pa31oB.

s ompenenenust mpezena MPOYHOCTH OETOHA MPHU CHKATUM W3TOTOBISAIOT 0Opaslibl-
KyOBbl, pa3Mepbl KOTOPBIX 3aBUCAT OT HAUOOJIBIIEH KPYITHOCTH 3€PEH 3aIOJTHUTENS:

JUINHA T'paHn

obpa3sia-kKyba, MM 70 100 150 200 300
HauOOMbINAs KPYITHOCTh
3€pEeH, MM 10 u menee 20 40 70 100 u 6onee

OO0pas1bl U3roTOBISIOT B pa300pPHBIX YYTYHHBIX WM CTalbHBIX (opmax (puc. 9.6) co
CTPOT@HHOM WM UUIM(POBAHHOW BHYTPEHHEH NOBEPXHOCThIO. DOpPMBI JIOKHBI  OBITh
JOCTaTOYHO KECTKUMH, HE Je(OpPMHUPYIOIIUMHUCS BO BpeMsi (OpMOBaHUS 00pa3IoB, C COEANHE-
HUSIMH 3JIEMEHTOB, MCKIIOYAIONIUMH MOTEPI0 LIEMEHTHOTO MOJIoKa mpu (popmoBanuu. Pazmep
coOpaHHBIX POpPM HEOOXOAUMO CTPOTO BBIAEPKHUBATH, HE JIOMYCKas OTKIOHEHHUH MOUTHHE pedep

57



58

BHYTpH KyOa Oosee 1 %. VYrasl MexIy TpaHsAMH TNPSMOYTOJBHBIX (OPM JIOJDKHBI OBITH
TPSIMBIMH.

[Tepen ykmaakoit 6ETOHHOUM cMecH (OPMBI OUHUINAIOT OT OCTATKOB OETOHA, BHYTPEHHIOIO
[IOBEPXHOCTh CMa3blBalOT OTPAOOTAaHHBIMU MHHEPAJIBHBIMM MAaclioOM WM CMa3KOW, Halpumep
OD-2, npensTCTBYIONIECH CLEIUIEHUIO 3aTBEP/CBIIEro OETOHA C TIOBEPXHOCTHIO (hopM. YKiaaka
O0eToHHO# cMecH B (pOPMBI U €€ YIUIOTHEHHE JOJDKHBI OBITh 3aKOHYEHBI HE TIO3[IHEEe YeM depe3
20 mMuH mocie orbopa mpoObl OeTOHHOW cMecH. MeToApl YKIaJKU M YIUIOTHEHUS OETOHHOW
cMecd B (hopMax 3aBHUCST OT €€ NOABMKHOCTH. Oco00 MOABMKHYIO OETOHHYIO CMECh C OCaIKOM
KoHyca Oozee 12 cM ykianeiBaoT B (hopMy BBICOTOH 70 150 MM BKIIFOUHTEIEHO B OJIUH CIIOH, a
B Gopmsbl BeicoTo# 200 MM 1 Goiee — B J1Ba CJIOSI pAaBHOM TOJIIIMHBI M KKIBIHA CIIOHM YIUIOTHSIIOT
LITHIKOBAHUEM METAJNIMYECKUM CTEp)KHEM JuamMeTpoM 16 MM 1o crnupajiu OT KpaeB K LEHTPY
oOpa3uoB. [lpyu IMITHIKOBaHMM HUYKHETO CJOS CTEP)KEHb JIOJDKEH JOCTUTaTh JHA (OPMBI, Mpu
IITBIKOBAHUU BTOPOTO CJIOSI CTEPYKEHB JOJKEH MTPOHUKATH Ha IITyOuHY 2—3 cM B JIeXKallluid HUXKe
cioi. YMcno MITBIKOBAaHMM KaKJIOro cios OETOHHOM cMecH NpuUHUMAloT M3 pacuera 10
MOTPY)KeHH cTepkHA Ha Kaxable 100 cm2 moBepxHocTH. [lo OKOHYaHWM IITHIKOBAHMS
BEPXHEro CJI0sl N30BITOK OETOHA CPe3al0T METAJUIMYECKON JTMHEHKON BPOBEHb C KpasiMu (JOPMBI,
a TIOBEPXHOCTh 00pa3iia 3ariakuBaroT.
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Puc. 9.7. JlabopaTopHas BuOporuioniaaka ¢ hpopmoin

1 — cranuHa; 2— 3NMEKTPOJIBUraTeNlb C HEYPaBHOBEIICHHBIM Tpy30M; 3 — MpyxuHa; 4 —
pama; 5 — momaaka; 6 — popma; 7— 3aKuM

Jna mnactuunbix (OK < 12 ¢M) U KecTKMX OETOHHBIX CMECEH, YIIOTHSEMBIX MpH
dbopMoBaHMU U3NENUNA BUOPHpPOBAHUEM, OOpa3lbl HU3TOTOBISIIOT TaKXKe C TMPUMEHEHUEM
BUOpHpOBaHUS. beTOHHYIO CMeCh YKIaAbIBalOT B (HOPMY C HEKOTOPHIM H30BITKOM, TOCTE YEro
(dbopMy YCTaHABIMBAIOT Ha CTAaHIAPTHYIO JTaOOPAaTOPHYI BUOPOIUIOMIAAKY W 3aKpPEIISIOT
3akuMamu (puc. 9.7). 3aTeM BKIIOYAIOT BHOPOIUIOMIAAKY U CEKYHIOMEPOM (UKCHUPYIOT BpeMs
BUOpHpoBaHUs. BuOpupoBaHMe [JODKHO TMPOJOIDKATHCA A0  IOJHOTO  YIJOTHEHHS,
XapaKTepU3yeMoro TMpeKpalieHueM oOcelaHus OETOHHOW CMeCH, BbIpaBHHUBaHHEM €€
MOBEPXHOCTH U MOSBICHUEM Ha HEeH IIeMEHTHOTro pacTBopa. OOBIYHO 3TO BpeMs COOTBETCTBYET
II0KAa3aTeNo )KECTKOCTH, yBenuueHHoMy Ha 30 c.

IIpu wm3roToBieHnn oOpas3lOB M3 OETOHHON CMecu JKeCTKOCThio Oosiee 20 ¢ mepen
YKJIaJIKOH cMecH Ha (opMe 3aKperuIsioT HAcaJKy BBICOTOM, paBHOU BeicOTe (hopMbl. Dopmy ¢
HACaJKOM JKEeCTKO 3aKpeIuIsIoT Ha Ja0opaTOpHOM BUOPOIUIOIIAJKE M 3aMOJHSIOT OETOHHOM
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CMeChIO (IPUMEPHO JI0 TIOJIOBUHBI BHICOTHI HACAIKH), YCTAHABIUBAIOT CBEPXY HA MOBEPXHOCTH
CMECH NpUTpy3, 00ECIEUNBAIONINI AABJICHNUE, PAaBHOE NPUHATOMY IIPU IIPOU3BOJICTBE U3AEIUM,
Ho He Menee 0,001 MIla, u Bubpupyror B Teuenue 30-60 c 10 mpekpamieHuss OCeAAHUS
npurpysa. [lociae 3Toro cHUMaroT NpUrpy3 U HacaaKy, Cpe3aroT U30bITOK CMECH U 3aIJIa’KUBAIOT
MOBEPXHOCTH 00pasIa.

[Tocne ymnoTtHeHuss oOpa3ikl B (opmax, MOKPHITHIX BIAKHOW TKAHBIO, XpaHAT B
nomernennu pu 1620 °C B Tedenue 1 CyTOK, 3aTeM BBIHEMAIOT U3 (OpPM, MAPKHPYIOT U JIO
MOMEHTAa UCHBITAHMS TTIOMEIIAIOT B KaMepy HOPMAIBHOTO TBEpACHUs npu Temmneparype 20+2 °C
C OTHOCUTEJIBHOM BIIQXKHOCTBIO HE MeHee 95%. OOpaslibl B KaMepe YKJIaIbIBalOT Ha CTEJUIAXH B
OJIUH P TIO BBICOTE C MPOMEKYTKAMH MEXAY HHUMH. YBIQXKHATh MX HEMNOCPEIACTBCHHBIM
OpOLICHHEM BOJOW HE cieAyeT. B ciydae, eciu jkelae300eTOHHBIC W3JEIHsI W3TOTOBISIOT C
MPUMEHEHHUEM TEIUIOBOM 00paboTku, Bce 00pasibl B (opMax IMOJIBEPraloT OJHOBPEMEHHOMY
000TpeBy B TEX K€ YCIOBHUAX, UTO U U3JIEJIHS, 1OCIIE YEro OCBOOOXK AT U3 (GOpM U XpaHST B
HOPMAJILHBIX YCJIIOBHSX JIO MOMEHTA UCITHITAHUSI.

[Ipenen mpouyHOCTH TIPH CKATHH OOPa3IOB-KyOOB OMPEACTAIOT CISAYIOIUM 00pa3oM.
OOpa3zupl U3BIEKAIOT W3 KaMepbl BJIAXKHOTO XpaHEHUs U ocMarpuBaroT. OOHapyKeHHbIE Ha
OTIOPHBIX TPaHAX Je(EKThl B BUJC HAIUIBIBOB YIAISIOT HAMWIBHUKOM WM NLTH()OBATHHBIM
KpyroM, a MEJIKHE PaKOBUHBI 3alOJHSIIOT TYCTBIM IIEMEHTHBIM TECTOM. 3aTeM OIPEICISIOT
paboyee noyoxeHre 00pasiia MpHu UCIIBITAHUM U OTMEYAIOT KPAaCKOM UM MEJIOM IpaHH, KOTOphIe
OyayT mpmieratb K ormopaMm. ONoOpHBbIC T'paHW BBIOMPAIOT TakK, YTOOBI COKMMAFOIIAs CHJIA TIPH
WCIIBITAaHUM 00pa3iia OblIa HaIpaBJIeHa MapaJJIeIbHO CII0OSIM YKIIaJIKKH OETOHHOUM cMecH B (popmy.
OO0pa31pI-KyObl U3MEPSIOT METAUIMYECKOW JIMHEWKOM C TOYHOCTHIO 70 1 MM, a 3aTeM B3Be-
IMMBAIOT HA TEXHUYECKHWX BecaX. Pabodyio miomans cedeHus oOpasia, MM, OMPENeNsIioT KakK
cpenHee apudmeTHdecKoe IUIomaaeld 00enX OMOpHBIX TpaHei. OOpasmpl mepes; UCIbITaHuEM
JOJKHBI B TeueHue 2-4 4 (C MOMEHTa WU3BJIEYCHHS U3 KaMepbl) HAXOJIUTHCS B IMOMEIICHUU
abopaTopuH.

Bo Bpems ucneiTanms 00paser] yCTaHABIMBAIOT OJHOW U3 TpaHel Ha HWKHIOK OMOPHYIO
IUIUTY TIpecca LEHTPaJbHO IO OCH IMOCJIEJHEro. 3aTeM BKIIOYAIOT AJIEKTPOJBUTATElb
TUIPaBIMYECKOro MpuBoja mnpecca. Harpyska Ha oOpasel mpu UCIBITAHUU JOJHKHA BO3pacTaTh
HernpepsIBHO co ckopocThio 0,4 — 0,8 MITa/c o paspymenus obpasia.

IIpenen mpounoctu npu cxarun OeroHa R., Mlla, ompenensior kak OTHOIIEHHE

paspymaromnieit crutbl p (H) k mmomaau nonepeunoro ceueHus oopasma S, Mm2:

R, =p/S

[Ipenen mpo4yHOCTH HpH CXKAaTUM OETOHA BBIUMCIAIOT Kak cpeaHee apupMeTHdecKoe
PE3yNbTAaTOB UCIBITAHUSA TPEX 0OPA3IOB IPU YCIOBHUH, YTO HAUMEHBIIUN PE3yAbTAT UCIBITAHUS
OJIHOTO U3 Tpex 00pa3loB OTIANYAETCS OT CIEAYIOIIEro Mmokaszarens He 6onee yeM Ha 15 %. Ecnu
HAaUMEHBIINH pe3ylbTaT OTIanYaeTcs Oobiie yeM Ha 15 % crnemyroiero 0obLIEro mokaarens,
TO TMpeAeda MPOYHOCTH BBIYHCISAIOT KakK cpeiHee apudMeThdeckoe M3 JIBYX HauOOJBIINX
pe3ynbraToB. Mapky (kiacc) OeToHa OMNpeneisitoT Kak Mpeaena MHPOYHOCTH NpU  CXKATUU
6eToHHOTrO 00pa3ia-kyoda ¢ mmHoi pedpa 150 mm. Ilpu anune pedpa xyba 70, 100, 200, 300 mm
mpeien MPOYHOCTH MEePEeCYUTHIBAIOT, TOJIb3YICh COOTBETCTBEHHO Kodddunuentamu: 0,85, 0,95,
1,05u 1,1.

ITo mpeneny mpoYHOCTH HpU CKAaTHUH 00pa3loB-KyOoB pazmepom 150x150x150 mm s
TSDKENIBIX OETOHOB YCTaHOBIIEHBI clieAyromre Mapku (kmaccel): M 100 (B 7,5), M 150 (B 10),
M200 (B 15), M250 (B 20), M 300 (B 25), M 350 (B 27,5), M 400 (B 30), M 450 (B 35), M 500
(B 40), M 600 (B 45), M 700 (B 55), M 800 (B 60).

Jlns onpeniesieHusl MPOYHOCTU OeToHa B JIF0OOH CPOK, a TakkKe I PelIeHusl BOIpoca o
BO3MO’KHOCTH pacnaiyOKy MOHOJMTHBIX >K€I€300€TOHHBIX KOHCTPYKIMNA MOXKHO MOJIb30BaTHCS
NpUOIIMKEHHOHN SMIMpPHUEcKOi popMyIoi:

Ign

R, 28 928
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rae R, —npodHocTs 6eToHa B Bo3pacte 11 cyT, MIla;
R, — T0 ke, B Bo3zpacte 28 cyt, Ml]a.

Hannast ¢opmyna IpuMEHHMa Il OPHEHTUPOBOYHOTO pacueTa MPOYHOCTH OETOHA Ha
MOPTJIaHALIEMEHTE CPETHUX MapoK B Bo3pacte Oosee 3 cyTok. DakTHUECKyI0 MPOYHOCTh OETOHA
B KOHCTPYKIHSIX OTIPENENISIOT IYTeM HCIBITAHUS KOHTPOJIBHBIX 00pa3IoB, M3TOTOBJICHHBIX W3
TOM ke OETOHHOHM CMECH M TBEPICIOIIUX B YCIOBUSX, AHAJOTUYHBIX TEM YCIOBHSIM, B KOTOPBIX
HAXOAWJIMCh KOHCTPYKIIUH.

O6paboTKa pe3yabTaToB

Pe3ynbTarhl ONbITOB 3aHOCAT B Ta0MILy 9.7.

Tabmuma 9.7

Pe3ynbTaThl onpeaeneHys npejesa NpoYHOCTH OETOHA Ha CKATHE
2 o =

OeToHa,
cepuy

MpuBe/leHHAass K 0a30BOMYy pa3Mepyl

ﬁl"\’)’)T‘lQ 1\/"”')

(mapka)

HUCIIBITATCIIBHO
CUIIOU3MEPUTEIILS

MCIBITATCbHON MAllIUHBI

Pazpymaromas Harpyska, kH|

Cpennsisi III0OTHOCTD 00pasia

Jlata u3roToBjacHHs 00pa3oB
MapkupoBKa cepuu 00pasioB
MOMEHT MCIIBITAHHS, KI/M°

CpeHHHH IIPOYHOCTH

Y 1000yKJ1aI6IBAEMOCTh
oOpasmos , MIla

[IpoekTHbIN Ki1acc
oeronnoii cmecu OK, cMm
JlaTa ucpITanus
Macca obpasna, T
Pa3mepnr 06pasma, cm
Tun
MallliHbI, IKaJa
[Tokazanmns
IIpounocte

NTTa
rre)

16. Ouenka kadecTBa KUpIKYa MO BHEHIHEMY OCMOTpY U oOmepy. OmpeneneHue Mapku
KHUpInya.

Lenb u 3a1aun pabOThI: U3YYUTh METOJUKY M OLIEHUTh KQUeCTBO KHUPIHYA [0 BHEIIHEMY
OCMOTPY U 00MepaM; ONpeeNIuTh MapKy KUPIHYa.

OO01Me moJ0KEHNUS (TEOPETUUECKUE CBEICHNUA)

KepamuyeckuMu Ha3bIBalOT HMCKYCCTBEHHBIC KAaMEHHBIC MaTepHaibl, IMOJy4aeMbie W3
TIIMHSHBIX Macc nyreM (opMoBaHMs, CYIIKM M mocieayromero obxkwura. Ilocie oOxwura
KepaMHUYeCKHe MaTepHalbl TMPUOOPETAIOT 3HAYHMTEIBHYK) IPOYHOCTh, BOJOCTOHKOCTB,
MOPO30CTOMKOCTh U P APYTUX IEHHBIX CBOMCTB. Cpen KepaMUYecKHX MaTepruaioB HauboIb-
Iiee pacpoCcTpaHEeHHEe UMEIOT KepaMH4eCKuii OOBIKHOBEHHBIN U MyCTOTENbINA Kupnud (puc. 6.1),
MyCTOTENbIE KepaMUuiecKre KaMHU (pHc. 6.2), 0OMUIIOBOYHBIE TUIMTKH, KEpaMHUECcKas Yepernuiia
Y Kepam3ur.

Jlis  oleHKM KauecTBa KEepaMUYECKHMX MaTepuajoB B JabOpaTOpuu MPOBEPSIOT
CIIeyIOIIe OCHOBHBIE MX CBOWMCTBA: BHEIIHWNA BUA, GOpMy Hpa3Me-pbl, CTENEHb O00XKHUTra,
TIpeJieN MPOYHOCTH MPH CKATHH U U3THOE, BOAOIOTIIO-IIIEHHE, MOPO30CTOHKOCTb.

B yuebHoli nabopaTopuu OOBIYHO CTYJEHTOB 3HAKOMST C HCIBITAHHEM IOJHOTEIOTO
KepaMU4eCKOro KHpIUYa, TaK Kak €ro 4yaie JAPYruX KepaMUYeCKHX MaTepuaioB MPHXOAUTCS
UCIBITHIBATH JIA0OPATOPHUSM CTPOUTENBHBIX OPraHU3AIIHA.
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Kepamuueckuil Kupnu4 B OCHOBHOM IIPUMEHSIOT JUIS KJIAJKU CTEH 3JaHUM, [I0TOMY K
HEMY KaK K CTEHOBOMY MAaTepuaiy NpeabsBIsSIOT

Puc. 6.1. KepaMquCKHﬁ KUPIINY —
noJiHOTeNbIH (a), ¢ 32 (6), 18 (B) u 28 () mycToTamu
1 — mocTenk; 2 — JI0KOK; 3 — THIYOK

% ' B
Puc. 6.2. [lyctotenbie kepamuueckue kamuu ¢ 7 (a) u 18 (0) mycToTamu

TpeOOBaHUS IO MPOYHOCTH M TEIJIONPOBOJHOCTH. JKenarenbHO, 4TOOBI OH oOJsajal
HauOoJIbIIeH IPOYHOCTHIO INPU BO3MOKHO MEHbIIEH TEMJIONPOBOJHOCTH, 4YTO IO3BOJUT
YMEHBIIUTh TOJIIUHY U MAacCy CTEHbl U CHU3UTh CTOMMOCTb KOHCTPYKLHH. TeIronpoBoJHOCTb
KHUpIHMYa B 3HAUUTEIILHOW MEpe 3aBUCHUT OT €ro BOJOMOIJIONIECHHs. YeM BbllIe BOAOIOIIONICHHE;
TeM 00JIbIlI€ IOPUCTOCTh U, COOTBETCTBEHHO, MEHBIIIE TEIIONPOBOAHOCTb.

OObeKThI Uccae10BaHusl, 000pYI0BaHUE, MAaTepUalIbl U HAMIISIHbIC T0COOUS

Kupnuu riavHsHBINA MOJHOTENBIN, STAJOH KUPINYA; METANINUYeCcKas JIMHEeHKa; yroJbHHUK,
T'HJIPABINYECKUH TIpecc.

3ajanue Ha paboTy (pabouee 3a1aHKE)

Jlns OolleHKM KauecTBa Kepamuueckoro kupruya corigacHo I'OCT 530-95 otOupator
CpeAHIO NMpo0y OT KaXJI0W NapTUM KUpIHya (3a napTuto npuHuMaioT 100 ThIC. IIT) U HE MeHee
30 mT. HAOpaBJISIOT HA HCHBITaHWE B Jaboparopuio. Ilpu mocTymiaeHMH Ha CTPOUTENHCTBO
Kkupnuya B koauyectse MeHee 100 ThIC. IIT. mpoOy OTOMPAIOT KaK OT LIEJI0H MapThu.

Jlnist BBINOJIHEHUS 1a00paTOpHBIX padoT MO 3TOM TeMe MOATrPYIIY CTYJICHTOB pa3ieisatoT
Ha Opurajpl 1Mo ABa-TPU YEJIOBEKa TaK, 4TOOBI 0OOIIee YMCIO UCHBITAHUNA KUpIHUYEll paBHSIIOCH
nati. Kaxknas Opurazia BBINOJHSET HCIBITAHUE OJHOTO OOpasla-kuprnuya. Pe3yiabTaTel UCHbI-
TaHWH, TOJyYeHHbIE KaXKJIOW OpHrazoi, 3aHOCAT 3aTeM B OOIIyl0 TaOJMIly XypHaja Jyis
71a00paTOPHBIX U NMPAKTHYECKHX pabOT, HA OCHOBAHHWU KOTOPBIX JIENIAIOT BBIBOJABI O KauecTBE
KHpIHYa.

Xo0/1 paboTh! (ITOPSJIOK BBINOJIHEHUS PAOOTHI)
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OIMIPEAEJIEHUE KAYECTBA KWPIIMYA II0 BHEIIHEMY OCMOTPY U
OBMEPY

BHemHuM 0CMOTPOM YCTaHABIMBAIOT HAJIMUYUE HENOXKOTra B KOHTPOJIUPYEMOM KUPIIMYE,
IJIL 4ero CpaBHUBAIOT OTOOpaHHBIE OOpa3lbl € STAJOHOM (HOPMAJBHO OO00KEHHBIM
kupnu4oM). bonee cBeTiblil BUA KUpIHMUa, YEM y 3TAJIOHHOIO («ajblii» KUPIHUY), U TIIyXOH 3BYK
IIpU yAape MO KUPIHUYY MOJIOTKOM YKa3bIBalOT Ha HaJU4Me Henoxkora. IlepexokeHHbI Kupnuy
XapaKTepU3yeTCsl OIUIABJICHHWEM M BCIIyYMBAaHHEM, HMeeT Oypblii IBET M, KaK IPaBHIIO,
ucKpuBieH. HeoxKeHHbIN U epex KEeHHbI KUPIUY ABIIIETCA OpaKkoM.

— F /W(/
.

Puc. 6.3. 3mepeHne UCKpUBIICHUS TOBEPXHOCTU U pedep Kupnuia

1 — cranpHOM YrOJMBHUK; 2 — CTaJIbHAS JIMHEWKA; 3 — KHPITHY

[Tocne BHeNIHEro oCMOTpa KUPIHWY U3MEPSIOT MO JUIMHE, IIUPUHE U TOJIIIMHE, a TaKkKe
OTIPEIeIISAIOT UCKPUBJIEHHE MMOBEPXHOCTEN pedep U AJTMHY TPEILUH.

JInneliHbIe pa3Mepbl KUPIUYA U pa3MepPbl TPEILIHH TPOBEPSIOT METAIIMYECKOMN JIMHENKON
¢ TOYHOCThIO 0 | MM. Kuprnuy oguHapHbIN JODKEH UMETh CIIEIYIOIIUe pa3Mephl, MM: JUTHHY
250, mmpuny 120, Tommuny 65; Kupnud MoayinbHbIM — muHY 250, mupuny 120 u TonmuHy 88.
Jlommyckaemble OTKJIOHEHHUSI OT 3TUX pa3MepoB Ul KUPMHYa HE JOJDKHBI MPEBBIIIATh MO JTHHE
+5, no mupuHe +4, Mo TOJIINHE £3 MM.

Kupnuu nommken umets popmy IpsAMOYroJIbHOTO Mapaiesenuiesa ¢ IpaMbIMU peOpaMu
W yIJaMHM, YeTKUMH TpaHsMH W POBHBIMU JIMIEBBIMH IOBEpPXHOCTAMH. VckpuBieHue
MOBEpXHOCTEH U pedep, OTOUTOCTh WM MPUTYIIEHHOCTh peOep M YIJIOB YCTaHABJIMBAIOT MPHU
MIOMOIIY METAJUTMYECKOT0 YrOJbHUKA U JIMHEUKH ¢ TOUHOCTHIO /10 1 MM. B maGopatopuu kupnuy
yKJIaJpIBalOT Ha pOBHBIM cToin. K mpoBepseMoll MOBEPXHOCTU MPHUKIAIBIBAIOT pPeOpoM
METAJUIMYECKYI0 JIMHEHKY WM TPEYroJbHUK B TaKOM HampaBleHHUH, 4YTOOBl BBISBUTH
MaKCUMaJIbHOE 3HaueHue mporuda nmoepxHocTu (puc. 6.3). MakcumanbHOE 3HaYEHHE 3a30pa
MeXAy peOpoM JHMHEWKH M TMPOBEPSAEMOIl MOBEPXHOCTHIO HU3JIENUS HM3MEPSIOT CIEHUATbHO
M3TOTOBJISIEMBIMHU JUTSI 3TOM 11eNu Kanuopamu. Pe3ynbTaT n3MepeHuii 3aiChIBAIOT B KypHAI IS
1ab0paTOPHBIX U MPAKTHUECKUX padboT u cpaBHUBaOT ¢ JanHbIMU ['OCT 530-95.

I[Io dopme u BHemHEeMy BHIY KHUpPIHYa CTAaHJAPTOM JAOMYCKAIOTCS CIEAYIOLIUE
OTKJIOHEHHUS:

WCKpUBJICHHE TpaHell u pebep Kupmuya — Mo MocTenu He Oosiee 3 MM U MO JIOKKY He
6onee 4 MM;

CKBO3HBIE TPEIINHBI Ha JIOKKOBBIX I'PaHAX (T.e. Ha CTOpoHax pazmepoM 250x65 u 250x88
MM) Ha BCIO TOJIIHMHY KHpIHMYa HPOTSDKEHHOCTBIO MO MMpUHE kupnuya a0 30 MM
BKJIFOUUTENBHO — HE Oosiee 0HOM (KMPIHMY, UMEIOIIUN CKBO3HYIO TPEIIUHY MPOTSKEHHOCTHIO
6osiee 30 MM, OTHOCHUTCS K MOJIOBHSIKY);

OTOMTOCTH MJIM MPUTYIICHHOCTH pedep U YriloB pa3MepoM Mo JjIuHe pedpa He Ooiee 15
MM — He OoJiee IBYX.

W3BecTkoBBIE BKJIIOUEHHUS (AYTHKH), BBI3BIBAIOIIME pa3pylleHHE KHUpIHAYa, HE
JOTIYCKaIOTCSl.

OINPEAEJIEHUE MAPKU KHUPITNYA

Mapky Kupnuya OINpeneNsioT M0 Mpefeny MPOYHOCTH NpU CKATUM U U3rude
MOJITOTOBJICHHBIX M UCIIBITAHHBIX HA THAPABINYECKOM Ipecce 00pa3iioB.
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[Ipenen mMpoOYHOCTH MPHU CHKATUH ONPENECNAIOT clenyomuM obpasoM. OToOpaHHbIE IS
UCHBITaHUA Kupnuuu (5 mT. OT cpeaHed mpoObl) pPACHUIMBAIOT JAWCKOBOM NWJIOH Ha
pacnuIOBOYHOM CTaHKE MO IIMPHHE Ha JBe paBHbIC YacTU. O0e MOJOBUHKH MOCTEISIMH HaKJIa-
IBIBAIOT OJHA Ha JPYryl0 TaK, 4YTOObI IOBEPXHOCTM pacnuia ObUIM HAaIlpaBJCHB B
IIPOTUBOIOJIOKHBIE CTOPOHBI, U CKJIEUBAIOT LIEMEHTHBIM TECTOM W3 NOPTJIAHALEMEHTA MapKH HE
Bbiie 400, mpu STOM TOJIIIMHA CJIOSI LIEMEHTHOTI'O TECTa MEXIY IOJIOBUHKAMU HE JOJKHA
npeBpliath 5 MM. Kpome TOro, ieMEHTHBIM TECTOM CJIOE€M 3 MM BBIPaBHUBAIOT (IIOJUIMBAIOT)
00e BHEUTHHE OBEPXHOCTH, MapaJLICIbHBIE COCTUHUTEIHLHOMY IIBY.

JUia ckinedkd W TMOJUIMBKM JIBYX IIOJIOBUHOK KHpIIMYa Ha TJAJAKOH, TOPU30HTAIBHO
YCTaHOBJIEHHOW IJIOCKOCTU (BBIBEPEHHOM 110 YPOBHIO METAJUIMYECKOM IUIMTHI) KIAAyT CTEKJIO,
MOKPBITOE CMOYEHHOW Oymaroii, u mo Oymare pacCTHIIalOT IEMEHTHOE TECTO CI0eM 3 MM. 3aTeM
OJIHY TOJIOBUHKY KMpIIMYa YKJIAJbIBAIOT HAa LIEMEHTHOE TECTO U CJerKa MPHKUMAIOT, IIOCJIE Yero
BEPXHIOIO TTOBEPXHOCTh MOJIOBUHKU KHPIUYA MOKPBIBAIOT TEM K€ LIEMEHTHBIM TECTOM U Ha HETO
YKJIa/IbIBAIOT BTOPYIO MOJIOBUHKY KHpIIMYa, CJIerKa npukuMas. BepxHior MOBEpXHOCTh BTOPOM
MIOJIOBUHKH TaKK€ MOKPBHIBAIOT IIEMEHTHBIM TECTOM M MPHKHMMAIOT CTEKJIOM CO CMOYEHHOMU
Oymaroii. M3auIKky IeMEHTHOTO TeCTa Cpe3aroT, Kpasi CJI0EB BBIPABHUBAIOT HOXKOM.

6mu3ok no ¢gopme k kyOy 4.4. Heobxomumo, 4ToObl MIOCKOCTH 00pasia
ObUTM B3aMMHO TMapajUleNibHbl M TEPHEeHIUKYISPHbBl OOKOBBIM TpaHsM, YTO
MPOBEPSIOT YroJbHUKOM. OOpa3lpl O HCIBITAHUS CJEAYyeT BBIACPKUBATH B
nabopaTopuy BO BJIAXKHBIX YCIOBHSIX B TeueHue 3 — 4 CyT A 3aTBepIeBaHUS
LIEMEHTHOTO TECTa, MOCJI€ YeT0 UX MCIBITHIBAIOT HA CHKAaTHE.

[lepen ucnpiTaHuEM Ha CKaTUE MPOBEPSIIOT YTOJBHUKOM MapaieIbHOCTh HOBEPXHOCTEH,
MOKPBITHIX 3aTBEPJECBIINM [IEMEHTHBIM TECTOM, U U3MEPSIIOT C TOUHOCTHIO
70 1 cM? miomans TONEPEYHOTOo cedeHHs oOpasia, KOTOpas paBHa
IPOU3BEJCHNIO  pEe3ylbTaTOB  JBYX B3aMMHO  IEPHEHAUKYJISPHBIX
U3MEPEHMH N0 MIIOCKOCTH CKJICHKH MOJIOBUHOK KHpIMYa.

[Ipu ompeneneHuu mpejaena MPOYHOCTU IMPU CKATUK oOpasel] yc-
TAQHABJIMBAIOT HA HIDKHIOIO ONOPY TMAPABIMYECKOro Ipecca TakK, YTOObl M€OMETPUUYECKHH €ro
LEHTP COBINAJAJ C LIEHTPOM ONOPBI. 3aTEM BEPXHIOIO OMOPY ONYCKAIOT Ha 00pa3ell U HacoCOM
Ipecca paBHOMEPHO NEpeAaroT JaBJeHHE Ha oOpasell, J0BOJS €ro 10 pa3pylleHus. 3HaueHHe
paspyLIaoIIero ycuius GUKCUPYIOT 110 MOKa3aHUI0 KOHTPOJIbHON CTPENIKU CHIIOM3MEPUTEIIS.

U3  KHUpIu4a

[penen npounoctu npu cxkaruu R, MIla:
R.=p/S,

rae P — paspyatomas Harpyska, H;

S — mwiomane, MM2.

CpenHee 3HaYeHHE TIpejelia TPOYHOCTH TIPH CXKATUU BBIYUCIAIOT KAk CpeaHee
apudmeTnyeckoe U3 pPE3yNbTaTOB HCHBITAHHUS MATH 00pa3noB. Kpome TOro, 3amuchIBaroT
MUHUMAaJIbHBINA PE3yIbTaT UCIIBITAHUA.

[Ipenen mpoyHOCTH MpU HM3rUOE OMPENENSIIOT MyTeM HCHBITAaHUS Ha TUIPABINYECKOM
mpecce 1eJIOr0 KUpIuya, yJI0KEHHOTO IJIaliMs Ha JIBE OMOPHI, PACIIONIOKEHHbBIE HA PACCTOSHUH
200 MM ogHa OT l

Puc. 6.5. Cxema ucnplTaHUs] KUpIIMYaA HA U3rHO
apyroii (puc. 6.5). Onops! JOKHBI UMETh 3aKpyriaeHus paanycom 10— 15 mm. Harpysky
IIEpPEIaoT Ha CEpEANHY KUPIIMYA YEPE3 OTIOPY C TAKUM K€ 3aKPYTIIEHUEM.
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st Gosee TIIOTHOTO W MPABWIIBHOTO TMpuieraHus oOpasla K ormopaM Ha KUPIUYE MO
YPOBHIO HaKJIaIbIBAIOT U3 LIEMEHTHOT'O TE€CTa TPU MOJOCKHU mupuHON 20 — 30 MM: J1BE MOJIOCKU —
B MECTax OINMpaHMsl HA HWKHUE OMNOPBI, OJHY — IOJ OIOpy, Iepenarolyto Harpys3ky. Eciu B
KAPIHYE HMEIOTCS TPEUIMHBI, TO TOJIOCKH pAaCHoJaraloT TaK, YTOOBl caMble 3HAUYHUTEIbHBIC
TPELLMHBI [IPU UCTIBITAHUU OKA3aJIMCh Ha HI)KHEW OBEPXHOCTH 00pasLa.

[ToaroroBneHHbie 00pa3ibl BHIACPKUBAIOT B jadoparopuu B TeueHue 3—4 cyr s
3aTBep/ieBaHUs LIEeMEHTHOro tecrta. llepen ucnblTaHHEeM HM3MEPSAIOT pa3Mephbl MONEPEYHOTrO
CEUYCHHS KUpIUYa MO CepeJrHEe MmposieTa (MEXAY OropaMu) ¢ TOYHOCThIO 10 1 MM. Mcnibitanus
KUpIUYa IPOBOJAT Ha S-TOHHOM T'MJIpaBIMYECKOM IIpecce.

[Ipenen npounoctu npu u3rude Rm, MIla, Berancistor no Gopmyie:

R =3-p-1/2-b-h?,

rIe p — paspyuaronias Harpyska, H;

| — paccTosrme Mex Ty omopamu, MM (cM);

b — mupuHa kupnUYa, MM;

h — BeIcOTa (TOMIIMHA) KUPITHYA IO CEPEAMHE TPOJIETA, MM.

3a OKOHYATENbHBIN PE3yNbTaT MPUHUMAIOT CpEAHEE 3HAUEHUE U3 ISITH OIpeNeTIeHUM.
Kpome Toro, 3annuceIBatOT MUHUMAJIbHBIN pe3yabTaT UCIIBITAHUH.

Conepxanue oTyera

[TomyuenHble NATHIO OpUTalaMU CTYACHTOB PE3Y/IbTAThl UCIBITAHUI KUPIIUYA 3aHOCST B
TabyMIy XKypHasia JabopaTOPHBIX U MPAKTHYECKUX paboT, MMOCIE Yero, CpaBHUBAS MOJTyUEHHbBIE
pe3yNbTaThl C TaHHBIMU, IPUBEACHHBIMU B Tabi. 6.1 (1o cpeaHeMy 1 MUHHUMAaJIbHOMY 3HAUEHUIO
MIPOYHOCTH OTJEJBHBIX 00pa3LO0B), ONPEALISAIOT MApKy KHpIIUYa.

Pe3ynbrathl onbITOB 3aHOCAT B TabUILy 6.1.
Taomuia 6.1
Pe3ynbTathl onpeneneHus npeaena IpOYHOCTH KUPIUYa Ha CKaThe
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Tabnuma 6.3
Mapku KepaMH4eCKOro Kupnuya
[Ipenen npounocru, Ml1a, He MeHee
Ma IIPU CHKATHH pu u3rude
pra Hanum HanMm
Crioco cpe . cpe .
o CHbIIINHU o CHBIIINN
0 hopmoBaHus JHUHA IS THUM  JUTS
AT L IIITH A
0BpasIoB OTZIENBHOTO | Gpastios OJTHOTO
obOpasna obOpasima
ILract 30 30 23 4,4 2,2
HYeCKoe A
o2 25 20 3,9 2
o 20 17,5 3,4 1,7
17 17, 15 3,1 15
5 5
ooob 15 12,5 2,8 1,4
12 12, 10 2,5 1,2
5 5
o B 10 75 2,2 1,1
75 7,5 5 1.8 0,9

17. WccrnemoBanue JIAKOKPACOYHBIX MAaTepHajoOB M HMX COCTABJISIONIAX (OmpeesieHue
YKPBIBUCTOCTH, OTPEJICIICHUE BA3KOCTH KPACOYHOTO COCTABA M OIPEJIEIICHHE MPOYHOCTH TUICHKH
Ha u3ruod).

OINPEAEJIEHUE YKPBIBUCTOCTHU

[lenb paGoOTbl — OCBOEHHE METOJMKHU OMPENENICHUS YKPBIBUCTOCTH JAKOKPACOYHBIX
MaTepHaoB.

O6opynosanue: Becol mo 'OCT 24104-88, crexnsiHHas miactuHka pasmepom 100x300
MMH TOJIIIMHOH 2,5 MM.

Teopernueckue cBeeHUs

VYKpPBIBUCTOCTBIO WJIM KPOIOLIEH CIIOCOOHOCTBIO HA3BIBAIOT CIIOCOOHOCTh KPAacOYHOTO
cocTaBa 3aKpplBaTb I[BET OKpPAILIMBAEMOM IOBEPXHOCTU HENPOCBEUMBAIOIIUM  CIOEM.
VKpBIBUCTOCTh HM3MEPAETCS pACXOJOM IIMIMEHTa B rpaMMax Ha | M? OKpaliuBaeMmoii
MTOBEPXHOCTH.

VKpPBIBUCTOCTh ONPEACISAIOT clenylomuM o0pazoM. Ha CTeKIsSHHYH IUIaCTHHKY
pazmepoM 100x300 MM 1 TOMUMHON 2—2,5 MM HAaHOCST Ha PaBHOM PACCTOSIHUM JPYT OT Apyra
10 BCeHl JUIMHE TUIACTUHKHU TPU LIBETHBIE TMOJIOCHI: 1O KpasiM 4YepHbIEe U

noceperHe OeNyro; MUPUHA KaXKIO0H MOJIO0CH! 15 MM.

Ilomocel HAHOCSAT MAaCIISIHBIMHU KpaCKkaMu: YCPHYHO — ra3oBoi

caxeitPu, oenyro — LIUHKOBBIMHU oenuiamMu =

(puc. 12.1). [Tocne BBICBIXaHUSI KpacKu

MJTACTUHKY B3BENIMBAIOT HA TEXHUUYECKUX Becax ¢ ToYHOCThIO J1o 0,01 1. 3atem c. 12.1.
IImacTuHka mis
OTIpeeNIeH s

ykpeiBUcEd CTH
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IIPUTOTAaBJIMBAIOT KPacKy Ha UCHBITBIBAEMOM IHUIMEHTE, JUIsl YETO OTBELIMBAIOT 5 I' IUTMEHTA,
N00aBIISAIOT K HEMY HAaTypaJbHOU 0GB U pAaCTUPAHUEM JIOBOJAT 0 MAJISIPHON KOHCUCTEHIIHH.

[IpuroToBiIeHHYI0O KpacKy Ha HUCHBITHIBAEMOM IUIMEHTE TOHKUM CJIOEM C IIOMOIIBIO
IIETUHHOW (PUIICHYATON KHCTH HAHOCAT HAa OJIHY CTOPOHY CTEKJISIHHOM IUIACTHHKH, OOpaTHYIO
TOM, HA KOTOPYIO HaHECEHBbI LIBETHBIE MO0JIOCHL. OKpamuBaroT mwionaas pazmepom 100x250 mm,
octasJsist mosiocy 50x100 MM, 9TOOBI BO BpeMsi OKpaIuBaHus ObUIO yI0OHO IepKaTh IIACTHHKY
Ha pykax. Kpacky HaHOCAT cHadajia BJOJIb, @ 3aTEM IOIEPEK IUIACTUHKHU 10 TEX IOpP, MOKA y
IUTACTUHKH, TIOJIO’KEHHOW Ha JIMCT Oenoil Oymaru, nepectaHyTt ObIThb 3aMETHBIMU B OTPAXKEHHOM
CBETE IIBETHHIC IOJIOCHL. llepen MpoBepKOl HAHECEHHYIO KPAacKy pPa3paBHUBAIOT (QUICHIIEM.
[InacTUHKY ¢ HaHECEHHOM KpacKOW B3BEIIMBAIOT M, BBIUTA MacCy IUIACTUHKU C TpeMs
HaHECEHHBIM I10JI0CAMM, OIIPEAEISAIOT KOJIMYECTBO HAHECEHHON KPACKH.

PacueT yKphIBHCTOCTH Y, T/M?, IPOU3BOAT TI0 (hOPMYIAM:

cuMTas Ha KpacKy MaJsipHON KOHCUCTEHIIUU

YV =a-10000/S;

CYMTasi Ha CyXOM MUTMEHT

¥ =a(100-5)-100/ S,

r7€ 8 — KOJIMYECTBO HAHECEHHOM KPaCKH MAJIIPHON KOHCUCTEHIIUH, T;

b — conepxanue oaudbl B Kpacke MAIIPHOW KOHCUCTCHIINH, %0;

S — OKpaleHHas TIIONTA/Ib TIACTHHKH, CM2.

Onpenenenrne YKpPBIBUCTOCTH MPOM3BOIAT JABaXIbl. PacxoxaeHue B pe3ylbTarax
MCTIBITAHMH JIOTycKaeTcs He 0oiee 5% JUIS Kpacok ¢ yKpeIBHCTOCTBIO 10 100 r/M2 1 He Gonee
7% 1T KPacok ¢ YKPBIBUCTOCTBIO 710 300 T/M%, cunmTas MaKCUMAaIbHYIO YKPBIBUCTOCTH 3a 100%.

O6paboTKa pe3yabTaToB

Pe3ynbrarhl onbITOB 3aHOCAT B TaOuIry 12.2.

Tabmuia 12.2

Pe3ynbTathl onpeneneHus: yKpbIBUCTOCTH JIAKOKPACOYHBIX MaTepUaJioB

Konunuect YKpBIBUCTOCTD
N Conepxanu Oxkpam
BO HAHECEHHOM cpenH
e oymdbl B KpacKe | eHHas
KpacKu . OTZEN | ee 3HaueHue
. MaJIsIpHOI IUI0IA/lb
MaJsIpHOI bHOE
OTIbITa KOHCHUCTEHIIMH IUTACTUHKH
KOHCHUCTEHIIMH > | 3HaUeHUe
ar b, r S, cm
bl

ONPEJAEJIEHUE BA3KOCTU KPACOYHOI'O COCTABA
[{enb pabOTHI — OCBOGHUE METOAUKH OIPEACTICHHS BI3KOCTH KPACOYHBIX COCTABOB.
O6opynosanue: BuckozumeTp B3-4, cuto Ne028, cexynmomep.

TeopeTnyeckue CBEICHUS

Bsi3zkocTh KpacoyHOTO cocraBa XapaKkTepHu3yeT
yI0OOHAHOCHUMOCTh €r0 Ha OKpAallluBaeMyl IMOBEPXHOCTh. [lpu
MaJol BS3KOCTH MPOMCXOAUT CTEKaHHE KPAaCOYHOTO COCTaBa C
BEPTHKAIBHONW HIJIM HAKJIOHHOW TMOBEPXHOCTH, a Oojblias mpe-
MSATCTBYET HAHECEHHWIO Ha OKpAIIMBAEMYIO MOBEPXHOCTh TOHKOTO
CJOSL.

Bs3Kk0oCTh KpacOUYHBIX COCTABOB OMNPEIEISIOT C MOMOUIBIO
Buckosumerpa B3-4 (puc. 12.3), xoTopelil mpeacTaBiseT coboit
WIMHIPUYECKUN pe3epByap 3, MEepexosaiIuil B MOJbIA KOHYC C
comiom 2. O6bem Buckozumerpa — 100 mi, BbicoTa coria — 4 MM,
IMaMeTp OTBepCTUs coruia — 4 MM. Bucko3uMeTp 3akperuisioT B
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IITaTHBE.

VYcnoBHOHM BSI3KOCTHIO KPACOYHBIX COCTABOB HAa3bIBAIOT Bpemsi, ¢, ucreueHus 100 mi
gyepe3 KaTMOpPOBaHHOE COIUIO BUCKO3UMEpPA NpH ompesesieHHo# TemmepaTtype (oosrano 20 °C).
HcnbiThiBaeMBbIE MaTepuan HeoOXxonumo mnpoduibTpoBaTh depe3 cetky Ne 028, TmiatenbHO
nepeMenIaTh ¥ OCTaBUTh B MoKoe Ha 5—10 MuH,  4TOOBI  BBIIUIM  IY3BIPBKH  BO3JyXa.
PesepByap BHCKO3UMETpa HEOOXOIMMO IIPOMBITH PACTBOPHTENIEM, 0OpAaTHB 0CO00E BHUMAaHUE HA
YUCTOTY OTBEPCTHs COIUIa, U, €CIM HY)KHO, €II€ pa3 MPOMBITh PACTBOPUTENIEM; 3aKPENUThH
BHUCKO3UMETP B IITATUBE 4 U C IOMOIbIO BUHTOB YCTAHOBUTbH €I0 B TPEOYEMOM I0JI0KEHHH.

[Ipy mpoBeneHHMH UCHBITAHUS 1OJ BUCKO3UMETP MOJCTABISIIOT cocys 1 oObemMoM He
MeHee 110 Ma Juist cTOKa MCHBITHIBAEMOTO Marepuana. 3aTeM 3aXKUMarT CHU3Y MallbLieM
OTBEPCTHE COIUIA W 3aIOJIHAIOT PE3epByap BUCKO3MMETpPAa KPACOYHBIM COCTAaBOM, HMMEIOLIUM
temreparypy 20 °C, ObICTpO OTHHMAIOT Majlell OT OTBEPCTUS M OJHOBPEMEHHO ITyCKaloT
cekyHnomep. CeKyHIOMEp OCTaHABIMBAIOT IpPU MOSBJICHUU IPEPHIBUCTON CTpyH. Bpems
ucreuenuss 100 M1 MCTIBITRIBAEMOTO Martepuaia u3 BUcko3uMmerpa B3-4 u Oyner ero yciaoBHOM
BSI3KOCThIO. ONBIT MOBTOPSAIOT TPU pa3a. 3HAUEHUE BSI3KOCTH BBIUMCISAIOT KakK CpejiHee
apudmeTrnyeckoe Tpex ONpeesIeHUH.

OdopmiieHue oTyera

Pe3ynbrathl onbITOB 3aHOCAT B TaOuIiyy 12.5.

Tabmuma 12.5

Pesynbrathl onpenenenus BA3KOCTH KPACOYHBIX COCTABOB

YcaoBHas BA3KOCTh

(Bpemst wucreuenus 100

MBITA | MJI KPACOYHOTO COCTaBa),C
OTIEIb cpenHe

HO€ 3HAYEHHE | € 3HAUCHHE

OINPEAEJIEHUE ITPOYHOCTHU IJIEHKM HA U3T'Ub

lenb paboThl — OCBOCHHE METOAMKHU OMIPEECIICHUs MPOYOCTH IJICHKU JIAKOKPACOYHOTO
cocTaBa Ha U3ruo.

O6opynosanwue: mpudop II.

Teopernueckue cBeeHNs

[IpoyHOCTh mMJIEHKM Ha U3TMO XapakTepu3yeT ee »dJIaCTUYHOCTh U CIIOCOOHOCTH
u3rubarbesi 6e3 paspyiieHus. JTO CBOMCTBO IUIEHKHM KPacOYHOTO COCTaBa OMPEAETSIOT C
nomoineio mmKanel rudkoctu. [Ipubop LI (puc. 12.4) mpencraBnser coOoil cTaHuWHY, Ha
KOTOPOM 3aKpeIlICHBI IIECTh OOIBIIMX cTepkHEN umrHON 35 MM. Jlnamerp crepxkneit 1 — 20, 15
n 10 MM, cedyeHHe IUIOCKMX 3akpyriieHHbIX crepxkHedl 2 — 5x10, 3x10 u 1x10 mMm. Cranuny
KpensT K Kparo CToja.

JlaHHO€ ompeseseHre BBIMOJHAIOT CIeAyoMUM 00pa3oM. Ha ouniieHHbIe OT OKaTUHbI
U pPKaBUMHBI IUIACTMHKU W3 >KecTH ToimuHo 0,2-0,3 MM M pa3MepoM JIaKOKPAaCOYHBIX
nokpbiTuii 20x100 MM HAHOCSAT HCHBITHIBAEMBbIII MaTepuall METOIO0M, MPEAyCMOTPEHHBIM B
cranfaptax. Ilocne BBICBIXaHMS TMJIEHKH IUIACTUHKY IUIOTHO MPWXXKUMAIOT K
CTEPIKHIO, IUIABHO M3rH0aroT B TeueHue 2—3 ¢ rieHkoi BBepx Ha 180° Bokpyr
crepxxHs auameTpoM 20 mM. Ecnm nmocne n3rnbaHus Ha IUIEHKE MpH

paccMaTpuMBaHUM B JIyIy HE 3aMETHbI TpEIIMHBl U IUICHKA HE Puc. 12.4§

OTCJAaMBAETCS, TO TPOU3BOIAT H3rMOAaHWE IUIACTUHKU B JIPYrOM [Ixana rgokpCTH
MECTE BOKPYI CTEp)KHS IUaMETpoM 15 MM, 3aTeM B HOBOM MECTE JTAKOKP St
BOKpYT CTEpKHA auameTpoM 10 MM M Tak jpajee A0 Tex Mop, IoKa Ha nokpertuit (ILT)

IIJICHKEC HE 6y,[[yT 06Hapy>KeHBI YKa3aHHBIC BBIIIC NU3MCHCHU.
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HpO‘-IHOCTB IUICHKU IIPpU HU3I noe BBIPAXKACTCA MHUHHMAJIBbHBIM JUAMCTPOM CTCP:KH:A, HA
KOTOPOM JIAKOKPACOYHOE MOKPBITHE OCTAlOCh HENOBpeXIeHHbIM. Hampumep, «rudkocts» 10
O3HAYaeT, YTO KpacoyHas IJICHKA He pa3pyIniach MpH U3rHOaHUN Ha CTEPXKHIX AUaMETpoM 15
u 10 MM, HO mpu wW3rHOAHWUU HA CTEPXKHE TUAMETPOM S5 MM IUICHKA YK€ pas3pyliaercs
(0OpazyroTCst TPEUTUHBI).

18. buTymHBIE BSKYIIME BelIEeCTBA (OINpeAeNieHne BS3KOCTH, pPACTSHKUMOCTH U
TEMIIEpaTypbl pa3MsATruyeHus: OuTyma)

burymupie  Bsokymme ~— (OMTYMBI) — TIPEACTAaBISIOT ~ COOOH  CIIOXKHBIE  CMECH
BBICOKOMOJIEKYJISIPHBIX YTJIEBOJOPOJOB U UX HEMETAJUIMUECKUX IIPOU3BOIHBIX. BUTYMBI ObIBAIOT
MPUPOJHBIMU M HUCKYCCTBEHHBIMU (HE(QTSHBIMU); TOCIEAHHE I[IMPOKO MPUMEHSIOT B
CTPOUTENIbCTBE M B MPOMU3BOJACTBE DPA3IMYHBIX T'MJIPOU3OJSAIMOHHBIX MaTepuanoB. HedTsHbie
OUTYMBI — TIPOJYKTHI IEpepadOTKH HE(PTH U €€ CMOJIMCTBIX OCTAaTKOB. B 3aBHUCHMOCTH OT
croco0a MoyiydyeHus: pa3inyaroT OCTATOUHbIE, OKUCIEHHbBIE U KPEKUHIOBbIE HEPTSIHBIE OUTYMBI.

Hedrsanpie OMTYMBI 1O BHEIIHEMY BUJY HPEACTABISIOT COOOM TBEPAYIO WM BSI3KYIO
Maccy 4epHOIo IIB€Ta CO cJabbIM 3alaxoM MHUHepaJbHOro Macia. LleHHbIMH CBOWCTBaMHU 3THX
OUTYMOB SIBJISIFOTCSL BOJOHENPOHUIIAEMOCTb, XMMMUYECKas CTOMKOCTb, CIIOCOOHOCTH pa3-
MAr4aThbcs MPU HAIPEBaHUU U CLEIUIATHCS C IEPEBOM, KAMHEM U METAJIJIOM, a TakkKe ObICTpoTa
HapacTaHus BS3KOCTU MpH OcThIBaHUM. HeTsHble OUTYMBl NPUMEHSIOT AJISI IPUTOTOBJICHUS
ac(aJbTOBBIX OETOHOB U PACTBOPOB, KPOBEJIbHBIX, THIPOU3OISAIMOHHBIX M JOPOXKHBIX MACTHUK,
MacT, SMYJIbCUA © T.J., a TaKkkKe B IPOU3BOACTBE KPOBEJIBHBIX U THAPOU3OJSLUOHHBIX
MaTepHasoB.

JUis OLEHKM KayecTBa TIOCTYNMBILIEIO HAa CTPOUTENIBCTBO HEPTAHOrOo OUTyMma,
YIIAKOBAHHOTO B Tape, BCKPHIBAIOT 2 % 4WCIa SAIMKOB, OOYEK MM MEIIKOB M OTOMPAIOT OT
KaXJ0ro YIMaKOBOYHOIO MeECTa OJIMH KYCOK Maccod OKojo 1 Kr. 3aTreM KaXAblii KyCOK
pa3OMBaIOT HA YacTHU pa3MepoM He Ooisiee 25 MM, TIIATEIBHO MEPEMEIINBAIOT, Pa3paBHUBAIOT,
MIOCJIEI0BATEIbHBIM KBApPTOBAHNUEM JIOBOAAT Maccy cpeJHel mpoObl 10 2—-3 KI' U HAIPaBIAIOT B
CTPOMTEINIbHYIO JTA0OpaTOPHIO Ui MCIbITaHusA. B maboparopuu mpoOy AenaT Ha JBE paBHBIC
YaCTHU: OJIHY MCIIOJIb3YIOT JUIsl IPOBEJICHUSI UCIIBITAHUI; BTOPYIO - B OIIEYaTaHHOM BUJE XPaHST B
TE4YeHHUe 2 MecsILEB Ha Clydail IOBTOPHOTO UCIIBITAHUS.

Ilepen omnpenenenuem nokaszarened (QU3MKO-MEXaHMYECKUX CBOMCTB OHUTyMmMa €ro
HE00X0AUMO 00€3BOAUTH, Ul 4ero npoly B YalllKe IOMEIIAIOT B CYLIWJIBHBIA IIKad Wi Ha
necyaHyro OaHIO M JOBOJAT 10 HOJBMXKHOTO COCTOSIHUS, HAarpeBas TBEpIble U MOJYTBEpJble
outyMbl 110 TemriepaTypsl He Bbimie 120 - 180°C B 3aBUCHMMOCTH OT HX BSI3KOCTH. 3aTeM
paciiaBlieHHbIH OMTYM MpOLIEKUBAIOT yepe3 cuTo ¢ orBepctusiMu 0,6 — 0,8 MM M THIATEIBHO
MIEPEMEINBAIOT JI0 MOJHOTO yIaJIeHUs My3bIpbKOB BO3xyxa. Ilocie ocTeiBaHus npoba Outyma
CUMTAETCs MOJrOTOBJICHHON K IPOBEACHUIO HCIIBITAHUI.

IIpu omeHke kadecTBa HEPTAHBIX OUTYMOB B JIa0OPAaTOPUM OMNPEIEISAIOT BA3KOCTD,
PacTsHKUMOCTb, TEMIIEPATYPY PA3MIATYEHUS U BCIIBIILKH.

Jlist BeINOJIHEHUS Ja00paTOpHOI paboThl MO TeMe «BbUTyMHBIE BSXKYIIHE» IOATPYIILY
CTYIEHTOB Da3JeNdioT Ha Opurajsl 1O TpU-YeThIpe 4YeJOBEKa, MpH 3TOM Kaxjaas Opurana
UCTBITHIBAET MO OJHOMY pa3y OMTYM OJHOM M3 MapoK, Oompeaesssi TpH OCHOBHBIX CBOMCTBa:
BS3KOCTb, PACTSDKUMOCTb W TEMIIEpaTypy pa3sMsArdeHus. Pe3ynbTarbl, IOJYy4YEHHBIE IIPH
UCTIBITAHUM OMTYyMa, CTYAEHTBI 3aHOCAT B JKypHaJ Ul JaO0OpAaTOPHBIX U MPAKTHYECKUX paldoT.
Ha ocHOBaHMU pe3y/bTaTOB UCHBITAaHUNA U cpaBHEHUS uX ¢ Tpeboanusmu ['OCTa (cM. Tabnuity
10.1, c. 190), cTyneHThI AOJKHBI CAETIaTh 3aK/IIOYeHHE, K KaKOW MapKe clieyeT OTHECTU OUTYM,
WCIIBITAHHBIN KA 101 OpHUragou.

OITPEAEJIEHUE BA3KOCTU BUTYMA
Lenb 1 3a1aui pabOThI — OCBOEHHE METOIMKH ONpE/IeIEHUs BA3KOCTH OUTyMa.
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OOBeKTBl _HMCClieIoBaHUs, 000py/IOBaHME, MaTepuanbl M HALJIAIHBIC IOCOOHS:
MIEHETPOMETP, CEKYHIOMED, TIKa() CYIIHIBHBIN.

Oou1re moJsoXKeHus (TEOPETUIECKUE CBEICHHS)

Bsiskocth (meneTpanuio) HeTSIHOTO OMTyMa ONPEAEISIOT MPH MOMOIIM CTaHIAPTHOTO
npubopa - menerpomerpa. Ilo rimyOuHe mpoHUKaHHS B OUTYM HIJIBI
npubopa moxa Harpy3koit 1 H B Tedenue 5 ¢ mpu Temmeparype 25 °C
CYIIIT O BSA3KOCTH OMTyMa. BS3KOCTh BBIpaXKalOT B rpajaycax, npuaem 1°
COOTBETCTBYET TITyOWHE POHUKAHUS UTIIBI HA 0,1 MM.

[Tenerpometp (puc. 10.1) cocTOUT KU3 METAUIMYECKOTO IITATUBA
1, HIDKHSS 9acTh KOTOPOTO MPEACTABISIET COO0M OMOPHYIO TUIOMIAIKY C
TpeMs YCTAaHOBOYHBIMU BUHTAaMH JUIsl IPUBEICHUS €€ B TOPU3OHTAIBLHOE
nosjoxkeHne. K ONOpHOM IUIOMIaJKe NPUKPEIUIEH BPaLAIOMIHAKC
MIPEIMETHBIN CTOJIMK 9 JJIs YCTAaHOBKM KpHUCTaJUIM3aTopa 8 00beMOM He
menee 0,3 1 u BeicoTOM 4550 MM C METAUTMYECKON HUIUHIAPUUECKON
YalIKoW BBICOTOM 35 MM M auaMeTpoM 55 MM, B KOTOPYIO MOMEHIAIOT
UCHBIThIBaeMbIii OuTyM. Ha BepxHeMm KpOHIITEHHE IITaTHBa YKperieH
uudepOnar 2, pazaenennsii Ha 360°, 1 KOHTaKTHas pelka (Kpemaiabepa)
3, IBWXKEHUE KOTOpOH mepemaeTcsi crpenke nudepOmara. Ha wumxHem
KpOHINTEHHE 3aKperyieH CBOOOJHO TaJarolIuii CTEP)KEHb C WUTJION 6 U
rpy3om oOuieit maccoit 100+0,01 r, yaep>kuBaeMblii CTONOPHOM KHOTIKON
4. CO0Ky, HECKOJIBKO BBIILIE MPEIMETHOTO CTOJUKA, K CTOMKE IIapHUPHO
IpuKpereHo 3epkaino 5. CranpHasd uria neserpomerpa aauHou 50,8 Mm
nu guamerpom 1 — 1,02 MM gopkHa OBITH 3aKaJieHa M TIATEIHHO
ornonupoBaHa. OcTpue WUrIbl JOHKHO ObITh 3arymiieHo. [uamerp
3atymieHHou yactu 0,14-0,16 mm.

Xoa paboThl (HOPSAOK BBIIOJHEHUS PaOOTHI)

[IpenBaputenbHO 00€3BOKCHHBIM M TPOIICKEHHBIH OWTYM pacIIaBJSIOT Ha TECUYaHON
WIM MacisiHOM OaHe WM B CYHIWJIBHOM IIKady A0 MOABMXKHOTO COCTOSIHMS (HE meperpenas
OUTYM) U THIATEIHHO NEPEMEUINBAIOT 10 MOJHOTO yAAIEeHUS MYy3bIPHKOB BO3/1yXa. 3aTeM OUTYM
HAJIMBAIOT B METAJUIMYECKYIO0 YallKy Ha BbICOTYy He MeHee 30 MM U BBLACPKHBAIOT IPU
temmneparype 18-20 °C B Tedenue 1 4, npegoxpanss o6paser OT MbLUIH.

[Tocne 3Toro yamky ¢ OMTYyMOM IMOMENIAIOT B BaHHY C BOJOW, Harpetoi mo 25 °C, u
oCTaBIIAIOT Ha | 4 10 ucnbeiTanud. BricoTa ciiost BoJbl HaJl OUTYMOM JIOJKHA ObITH HE MeHee 25
MM. TemmepaTypy B BaHHE MOJJIECPKUBAIOT MOCTOSHHOM, NOOaBisAs ropsyeil UiIu XOJOTHOU
BoJibl. Kostebanus TemriepaTypsl BOJIbI B BAHHE HE JOJDKHBI IpeBbimath +0,5 °C.

Uepes 1 4 yamky ¢ OMUTYMOM MOMEIIAIOT B KPUCTAIM3ATOP, HAIMOJHEHHBIM BOJOH,
uMmetomeit temmneparypy 25 °C. KpucrammmzaTop yCTaHAaBIMBAIOT Ha CTOJHMK IEHETPOMETpA.
[ToaBoasAT OocTpue WIJIBI K MOBEPXHOCTH OWUTyMa, MpPU ATOM UIia JOJDKHA CIIErKa KacaTbes
OuTyma, HO He BXOJIUTh B Hero. [[s obnerueHus 3Toi onepanuu ciyxuT 3epkaio. Kpemanbepy
JOBOJIAT 10 BEPXHEH IJIOMIAJKH CTEPXKHSI, HECYIIETO UIJly, U YCTaHABIUBAIOT CTPEIKY Ha HYJb
WM OTMEYAIOT €€ MOJIOKEHUE, TIOCTIE Yero OJHOBPEMEHHO MYCKAIOT CEKYHJAOMEp M HaXUMAIOT
CTOTIOPHYIO KHOTIKY, JaBasi Uriie CBOOOIHO BXOIUTH B OMTyM B TeueHue 5 c. Ilo mcredenun
3TOTO BPEMEHM KHOIKY OTIYCKarOT. 3aTEM JOBOAST HUKHIOK YacTh KpEMaJlbephbl JO BEpPXHEU
MIJIOIIAJIKA CTEPXKHS C UTJIOHN, M CTPEJIKA, IEPEABUTAIOIIASCA BMECTE C KPEMAIbEPO, TOKA3bIBAET
paccrosiHue, rpaj, IPONACHHOE UITION 3a 5 C.

Omnpenenenre MOBTOPSAIOT TPU pa3a B Pa3IMYHBIX TOUKAX HA MOBEPXHOCTH OUTyMa,
OTCTOSIIUX HEe MeHee yeM Ha 10 MM oOT KpaeB uamiku M ogHa oT apyroil. Cpennee
apudmeTnyeckoe OTUX  OMNpeAe]eHW  JaeT 3HayeHWe TMPOHUKAHWS B  Trpajaycax,
COOTBETCTBYIOIEE TIYOMHE MPOHUKAHUS WIIIBI B JECATHIX JOJIAX MITUMETpa. PacxokneHue
MEXIY pe3ylibTaTaMu OIpeNeieHHs] TIyOUHBI MPOHUKAHUS, TIOMYYCHHBIMU B KaXKJIOM U3 TPEX
OTIBITOB, HE JOJHKHO MPEBBIIATH CIEAYIOIMINX 3HAUCHH:

Puc. 10.1
ITenerpomertp
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I'mybuna  mponmkanust  urisl, rpag  150-200 75-150 25-75 o 25
Pacxoxnenue, rpajg 10 5 3 1

[Tpu GOABIIUX PACXOKICHHUSIX PE3yAbTATOB UCIIBITAHUE CIIETYET TTOBTOPHTH.

[Tocne xaxpaoro morpykeHusi (OmpeneseHusi) UIy BBIHUMAIOT M3 THE3/1a, OOMBIBAIOT
OCH3MHOM OCTpPHE U HACYXO BBITHPAIOT.

ConepxaHue oTyeTa:

Pesynbrathl oneiToB 3aHOCAT B Tabmuiy 10. 1

Tabmuna 10.1

PesynbTarsl onpeneneHus BA3KOCTH OUTyMa

Temn I ['mybuna
eparypa oMep | MPOHUKHOBEHHUS UTJIBI
HCIIBITaHUS ¢ (menerpauus),
IIbITa 0,1 MM
oTze cpen
JbHOE Hee
3HauYEHUE 3HauUEHUe

OIMPEAEJIEHUE PACTSDKMMOCTU BUTYMA

Henp 1 331a4u pabOThI — OCBOCHHE METOIMKHU OTPEIETICHHS pacTHKMMOCTH OUTyMa.

OOBEKTHl _HuccleoBaHus, 00OpyJIOBaHUE, MaTepuallbl ¥ HarJsaHble [ocoOus:
TYKTUIOMETD, He(PTSIHOM OUTYM.

O6111e noJ0KeHus (TEOPETUYECKUE CBEICHNS)

PacTsxuMOCThIO (IYKTUJIBHOCTBIO) HA3bIBAIOT CBOMCTBO OWUTYMOB BBITSTHUBATHCA B
TOHKHE HUTU TMI0J BIHSHUEM TMPUIOKEHHON pacTAruBaromieil Harpy3ku. PacTsumocTb
XapakTepu3yeTcsi UIMHOM HUTHU 1O paspbiBa ee mpu Temieparype 25 °C U CKOPOCTH BBITS-
TUBaHUS 5 CM/MUH U BbIpa)KaeTcsl B CAHTUMETpaXx.

PactspkuMocTh OMTYMOB OIpeAeNaoT Ha mpubope - aykruiaomerpe (puc. 10.2), kKoTopbii
MPEACTABISIET COOO0M JAEPEBSIHHBIA SIIHMK, MOKPHITHIM BHYTPH OIIMHKOBAHHOU crajibio. [lo Bcei
JUIMHE SIIMKAa MPOXOJUT YEepPBAYHBIA BUHT | C HacakKeHHBIMHM Ha HEro JByMs cajla3kamu 2,
KOTOpbIE TMEepe[BUTalOT MO BHUHTY NpPH IOMOIIM MaxOBHYKAa BPYYHYIO WM HPU TOMOIIH
anekTpoaBuraress 3. SAmuk cHaGXKeH MIKaIoH, 0 KOTOPO# CKOJIB3HUT yKa3aTellb, 3aKperyIeHHbII
Ha caJla3Kax.

O6111e noJ0KeHus (TEOPETUYECKUE CBEICHNS)

[ToaroToBneHHBIN K UCTIBITAHUIO OUTYM PACILIABISIOT, IEPEMEIINBAIOT U TOHKOHN CTpyeit
HAJIMBAIOT B JaTyHHbIE cOOpHBbIe Gopmbl 4 ¢ HeOombIIUM KU30BITKOM. [lepen 3anuBkoi OuTyma
BHYTPEHHHUE MOBEPXHOCTH (POPM CMa3bIBAIOT CMECHIO TajbKa C riuiepuHoM (coctaB 1 : 3) u
yCTaHABIMBAIOT HA METAIIMYECKYIO TIacTUHKY. Dopmbl ¢ OUTyMOM OXJaxaaroT B TeueHue 30
MUH B niomenieHuu ¢ remmnepatypoit 18-20 °C u mocie 3Toro ropsuyuM HOXKOM CPe3aroT U30BITOK
OuTyma B /IBa pUeMa, OT cepeIuHbI POPMBI K €€ KpasiM.
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Puc. 10.2. dyktunomerp

Obpazenr 6utyma ¢ GopMoii M TUIACTUHKON MOMEMIAIOT B SIIUK JYKTHIOMETpA, Kyda
IIPEIBAPUTENILHO HalIMUTa Boda TemmepaTypoil 25 °C, u BbAEpKHUBAIOT B HEM B TeueHue 1,5 4,
clens 3a TeM, 4TOOBI TemrepaTrypa BoAbl Obuia moctossHHOM 25+0,5 °C. Cnoit Boasl Han
o0pa3ioM J0JDKeH ObITh HE MeHee 25 MM. 3aTeM, MPOBEPUB CKOPOCTH ABIIKEHHS Caja30K U
TEeMIepaTypy BOJbBI, 3aKpeIusiioT (opMy B IyKTWIOMETpe (HaJIeBalOT €€ Ha INTUQTH,
YKpEIUICHHBIC Ha Calla3KaX M CTOWKE SIIMKA), OTHUMAIOT OOKOBbIE YacTH (DOPMBI M BKIIFOUAIOT
AIIEKTPOJBHUraTeNlb WM HAYMHAIOT BPAIIaTh MAaxXOBHUK, PACTATHBAasi OMTyM CO CKOPOCTBIO 5
cM/mMuH. [iimHy HUTH OUTYMa, CM, OTMEUYEHHYIO YKa3aTeleM B MOMEHT €€ pa3pbiBa, IPUHUMAIOT
3a MOKa3aTellb PacTsHKUMOCTH OMTyMa. McmblTaHue MPOBOAAT TPH pasa, M. 32 OKOHYATEIbHBIN
pe3ybTaT IPUHUMAIOT CpeHee apu(pMeTHIeCKoe TPEX ONpPeIeTICHHIA.

[Tpu onpeneneHnn pacTsHKIMOCTA OMTYMOB, UMEIONINX TUIOTHOCTh 3HAYUTEIBHO OOJIBIIIE
(WM MEHbIIE) E€IWHUIBI, IUIOTHOCTh BOJBI COOTBETCTBEHHO WM TOBBIIIAIOT PACTBOPOM
MIOBAPEHHOM COJIM, WJIM MTOHIKAIOT JOOABICHHEM CITUPTA, YTOOBI HUTh PACTITMBAEMOTO OMTyMa
HE BCIUTBIIA U HE MTOTOHYJIA.

ConepxaHue oTyera:

Pe3ynbratsl onbIToB 3aHOCAT B Tabnuiy 10.2

Taomma 10.2

Pe3ynbTatsl onpeneneHus pacTsKUMOCTH OUTyMa

H PacTsokuMoCTh, MM
oMep OTIEIBHOE CcpeaHee 3HaYEHUe
OITbITa 3HAYCHHE

OINPEAEJIEHUE TEMIIEPATYPbBI PASMATI'YEHUSA BUTYMA

Henp 1 3agaun paGoThl — OCBOEHUE METOAUKH OTPEACNICHUSI TEMIIEpaTy pbl pa3MAr4eHUs
outyma.

OOBEeKTHI MccaeloBaHus, 000pyIOBaHKe, MaTepuaibl M HarlsaHble Hocobus: Mnpuodop
«KOJIBIO U LIap», TEPMOMETP, CEKYHIOMED.

O6111e noJ0KeHus (TEOPETUYECKUE CBEICHNS)

Temneparypa pa3MardeHusi Mo3BOJIIET CYAUTh 00 OTHOCHTENbHOW TEIIOCTOMKOCTH H
CTENEeHH Pa3MIr4aeMoOCTH OMTYMOB IpH HarpeBaHUH. TemrmepaTypy pa3MArdeHus ONpeaessioT
Ha npudope «koJblo U map» (puc. 10.3), KOTOPBIM COCTOUT W3 TPEX METAJUIMUECKUX IJIACTHH,
CKpEIUICHHBIX Ha OIpPEACJICHHOM PACCTOSHUU OJHA OT APYrodl MPOXOAALIUMH 4Yepe3 HUX U
MPUKPEIUICHHBIMA K HUM METAINIMYECKUMH CTEePXKHAMU. PaccrosHue Mexay NByMs HUKHUMH
IlacTUHaMu paBHO 25,4 MM. B cpeaHeil miacThHe MMEIOTCS JBa OTBEPCTHS, B KaXKI0€ W3
KOTOPBIX BCTaBIJISIIOT JIaTYHHbIE KOJbLA 1 BHyTpeHHUM auametrpom 15,88, BwicoTou 6,25 u
TOMIUHON cTeHOK 2,38 MM. B cepennne BepxHEW MIaCTHHBI MMEETCS OTBEPCTHE, B KOTOPOE
BCTaBIISIIOT TEPMOMETD 4.
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Puc. 10.3. ITpubop «KoaBbII0 U mIapH
JUTs OTIPEJISICHUS TEMIIEPAaTypPhl pa3MsIrueHus OuTyma
Xoa paboThl (TIOPSAI0K BBITTOJIHEHUS paOOTHI)
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Temneparypy pa3msrueHuss OuUTyMa MO METOAY «KOJIBIIO M IIap» OINPeAessioT
cieayromuM obOpa3zoM. JlaTyHHble KoJblla YKIAJbIBAIOT HAa META/UIMYECKYIO IUIACTUHKY U
CMa3bIBAIOT CMECHIO TajlbKa C IIMIEpuHOM (cocTaB 1:3). 3aTeM 3amoJIHAIOT UX C HEKOTOPHIM

M30BITKOM pacIUIaBIEHHBIM U MIEpEMEIIaHHbIM B TeueHue 15 MuH outymom 2.

[Tocne oxmaxkaeHust U30BITOK OMTYyMa Cpe3aloT HarpeTbiM HOXKOM BPOBEHBb
¢ kpasmu. Komnpla ycTaHaBIMBAalOT TOPU30HTAIBHO B OTBEPCTHS HA CpPEIHEH
mwiacTuHe mnpubopa. TepMoMeTp BCTaBISIOT B CpEAHEE OTBEPCTHE BepXHEH
IJTACTUHBI TOYHO 0 OCH TaK, YTOOBI PTYTHBIH IIApUK €ro ObUT Ha HUKHEM YPOBHE
KOJIBLIA.

[Tpubop ¢ KoJbIIaMK CTABSAT B CTaKaH 6, HAIMOJTHEHHBIM TUCTHITHPOBAHHOM
OXJIXKJACHHOUW BOAOM ¢ Temmeparypoit 5 °C. Uepes 15 MuH npubop BRIHUMAIOT U3
CTakaHa, Ha KaXk/10€ KOJIBLIO B LIEHTPE MOBEPXHOCTH OMTyMa KJIaayT CTAILHOM I1a-
puk 3 aumamerpom 9,5 MM u Maccoi 3,45-3,55 r u moMmemarT nTpudbop B TOT Ke
ctakad. CtakaH ¢ mpruOOPOM CTaBsIT HAa aCOECTOBYIO CETKY, HArPEBAIOT Ha I'a30BOM
rOpeJiKe WM CIUPTOBKE TaK, YTOObI CKOPOCTH MOJAbEMa TEMIIEPATyphbl COCTABIISAIA
5 °C/mun. Ilpu HarpeBaHWH OUTYM pa3MsArdyacTcs M CTAIBHOW ITApHK BMECTE C
OUTYMOM NPOXOIUT CKBO3b OTBEPCTHE KOJbIa. TemmepaTypa, MHpuU KOTOPOM
neGopMUpYIOLIUIicS OUTYM MOJ ACWCTBHEM MAacChl HIApUKa KOCHETCS HUKHETO

nucka mpubopa (puc. 10.4), mpuHUMAIOT 3a TeMieparypy pasmsrdenus. Ecnu Temmepartypa
pa3Msardenusi OUTymMa Mo METOAY «KOJBIIO W Iap» OKaxkercs, Hampumep, paBHoit 70 °C, To
cokpaienHo 3anuckiBaoT «70 °K u [1I». B Tom ciyuae, korna Temmneparypa pa3MsardeHus OuTy-
Ma Beime 80 °C, mpubop 3amoiHSAIOT HE BOAOHW, a TIIMLEPUHOM; oOpasell Mepel] UCIbITAaHHEM

BBIJICPKUBAIOT B TeueHue 15 muH npu tremnepatype 32 °C.

HcneiTanue MMpOBOJAT ABa pa3a, U TEMICPATYPY pa3MATUCHHUSA BBIUUCIIAIOT KaK CPEAHEC

apudmeTryeckoe IByX OompeeeHUH.
CoaeprxaHue OTYETA:

Pe3ynpTaThl OnBITOB 3aHOCAT B Tabiuiy 10.3.
Tabmnuua 10.3
PesynpTaThl onpeeneHus TeMIepaTypbl pa3MsrdyeHust OuTyma

H Temneparypa pasmsruenus, °C
oMep OTZIEIbHOE CpeiHee 3HaueHUe
OTIbITa 3HAUEHUE

Puc. 10.4.
ITonoxxenue
mapa,,

B puodOpe
«KOJIBIIO U
mnap



Tabnuua 10.4
Ou3MKO-MEXaHMUECKUE CBONCTBA HEPTSIHBIX OUTYMOB

73

['nyou Temnepary
Ha Pacrs |pa, °C, He HUKe
Mapka
SuTyMa MPOHUKAHUS |)KHUMOCTH TIPU
WTJIbl IPU 25 °C, cM, He p
25 °C,|menee a3MIr- Be
0.1 My qerps | TPIKA
CrpoutenbHble OUTYMBI
BH- 41-60 40 5 2
50/50 0 20
BH- 21-40 3 7 2
70/30 0 30
BH- 5-20 1 9 2
90/10 0 40
KposenbHbie OUTYMBI
BHK- 140- He 4 2
45/180 220 Hopmupyertcs |0-50 40
BHK- 35-45 To xe 8 2
90/40 5-95 40
BHK- 25-35 To xe 8 2
90/30 5-95 40
JlopoxHbIe OUTYMBI
BH/I- 201 - 3 2
200/300 300 a 5 00
BH/I- 131- 65 3 2
130/200 200 9 20
BH/I- 91- 60 4 2
90/130 130 3 20
BH/I- 61-90 50 4 2
60/90 7 20
BH/I- 40-60 40 5 2
40/60 1 20
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