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1. Onpenenenne UCTUHHOM TUIOTHOCTH

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

OOBEKTHI HMcclieoBanus, 000py/IOBaHNEe, MaTEepHUadbl W HATJSIHBIE TOCOOHS: BECHI TIO
I'OCT 24104-88, mkad cymmabHbli, cuto Ne02, dapdoposas cryma, sxcukarop, mpubdop Jle
[ITaTenpe, CTEKIAHHBIN COCYA, BOPOHKA 3arpy304Hasi

OO01me nooKeHHs (TEOPETUIECKUE CBEICHUS)

WcTuHHOM TUIOTHOCTBIO Marepuaia Ha3bIBAlOT (PU3HMUECKYIO 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 Ne(02, dapdopoByro cTymky, sxkcukarop, nmpuodop Jle [llaTense, cTeKISHHBIN
COCY/I, BOPOHKY 3arpy309HYIO OIPEICINTh HCTHHHYIO TUIOTHOCTB: PEYHOTO KBapIIEBOTO IECKa,
M3BECTHSIKOBOTO MICOHS, KHPIHYa KEPAMHIECKOTO.

X011 paboThI (TOPSIOK BBITOTHEHUS PAOOTHI)

Jlist 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 M3MENbYAlOT B araTtoBod Wi (paphopoBoii CTymKe.
[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 KOMHATHOH TeMmImepaTypbl 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, HECKOIBKO
Tle [llatene pacummpstomeiics 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 10 OTHOIICHHIO K TOpPOIIKY Marepuaia: BOJIOW, O€3BOIHBIM
KepocuHOM Wi crupToM. [locnme 3Toro cBOOOJHYIO OT KUIIKOCTH 4acTh (BBIIE HYIEBOM YEPTHhI)
TIIATENHHO POTUPAIOT TAMIIOHOM U3 (PHIIbTpoBasbHOM Oymaru. 3ateM 00beMoMep MOMEIIAIOT B CTEK-
JSHHBIN cocyl ¢ BoJIoH, nmeromieit Temmneparypy 20 °C (Temmneparypa, Ip1 KOTOPOi TpagydpOBaId €ro
nikainy). B Bojge oObemMoMep ocraercst Bce BpeMsi, ToKa UIeT ucibITanue. Yroobl 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
TIOPIMSAMH IO TeX [Op, OKA YPOBEHb KUIKOCTH B HEM He MOJHUMETCS JI0 4epThi ¢ Aeenuem 20 cM® i
JI0 4epThl B TIpe/iesiax BEpXHEW IpaJyMpoBaHHOM yacTu mpubopa. PasHOCT MEXITy 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 mopoiika, BCHIIIAHHOTO B 00beMOMep, OyZIeT paBHA Pa3HOCTH MEKIY pe3ylibTaTaMH

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
apuMETHIECKOe IBYX OINPEICICHHUH, PACXOXKIICHHE MEXITy KOTOPHIMU HE JO/DKHO TpeBbmath (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 HCTUHHOM MJIOTHOCTH ¢ ToMolIsio 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
Hctvnnast u cpetHsist II0THOCTH HEKOTOPbIX CTPOUTEIIBHBIX MATEPHATIOB
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. Ormpenenenre cpenHed IUIOTHOCTH (Ha TpuMepe OOpas3IoB  MpPaBUIBLHOU

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 paboOTbl — HU3yYCHHE METOAMKU OIpEesieHUs] CpeaHeid IUIOTHOCTU
CTPOUTENIBHBIX MAaTEPUAIIOB.

OOBEeKThI HMccien0BaHusl, 000pyI0BaHNEe, MaTepuaibl U HarJasAHbIE MOCOOUs: BECHI IO
I'OCT 24104-88, oObémomep, mKad CYMHIbHBIN, I[ITAaHTEHIUPKYJIb, OKCHKATOD,
MeTaJyIn4yecKast IMHENHKa, HUTh, TUIPOCTaTUYECKUE BECHI, CTEKJISIHHBIN COCY/I.

OO6u11e NoJ0KEHUs (TEOPETUYECKUE CBEICHNUS)

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 CpeAHss IIOTHOCTh. [l >KMAKOCTe W Marepuasos,
MOJTy9aeMbIX W3 PpaCIUIaBJIEHHBIX MacC (CTEKJIO, METaUl), CPEIHSsI TUIOTHOCTh IO 3HAYCHHIO
MPaKTUYECKHU paBHA UCTUHHOM IJIOTHOCTH (cM. Tabu. 1.2)..

OT cpeaHell IUIOTHOCTH MaTepuaiga B 3HAYUTEIBHOM Mepe 3aBUCAT €ro (QU3UKO—
MEXaHWYECKHE CBOWMCTBA, HANpPHUMEP, MPOYHOCTh U TEIJIOMPOBOJTHOCTh. 3HAYEHHUE CPEIHEH
MJIOTHOCTA MaTepHalia HMCIOJBb3YIOT TIPH OMPENCTIEHUH €ro MOPUCTOCTH, MAcChl U pa3Mmepa
CTPOUTENIbHBIX KOHCTPYKIMM, MpH pacuerax TpaHCIOpTa M MNOJbEMHO—TPAHCIOPTHOTO
000pyI0BaHUA.

[Ipu ompenenenuun cpenHeil MIOTHOCTU MaTepuallia 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, IUTAHT€HUUPKYIb, OKCHUKATOp, MeTajuinyeckass JIMHEHKa, HUTb,
TUIPOCTATUYECKUE BEChl, CTEKJISHHBIA COCYHA, OIPENEIUTbh CPEAHIOI IUIOTHOCTh: KUpIHYa
KepaMHu4ecKoro, o0pasia TspKenoro 0eToHa.

X011 paboThI (ITOPSIOK BBITOTHEHUS PAOOTHI)

Onpenenenne cpemHed IUIOTHOCTH oOpaslia TpaBWILHOM TeomeTpuueckor (opmbl. Jlms
oTpeieNIeHHsI CpeHEel TUIOTHOCTH 00pa3slibl MaTepralia MOTYT ObITh H3TOTOBJICHBI B hopMe KyOa,
napajuienenunena wid uuinusapa. [Ipu 3ToM HE0OXOOUMO YYHUTBIBaTh, YTO JUIS TMOPHUCTHIX
MaTepuanoB pa3mep obpasia kybuuyeckoit ¢hopmsl moikeH ObITh HE 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.

OOpa3upl MpaBWIBHON TeoMeTpuyeckoil ¢GopMbl (TpU IJI HCIBITYEMOTO MaTepuasa)

BBICYIIMBAIOT B CymmibHOM mKady mpu temneparype 110 5 °C | oxmaxmator B skenkarope u
XPaHAT B HEM JI0 MOMEHTA MCTIBITAHUS.

IIpy MOMOIIM IITaHIE€HIMPKYIsS H3MEPSIOT pasMep o0paslia ¥ BBIYMCIAIOT €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
IIMPHMHE U BBICOTE, KaK IMOKAa3aHO Ha pMC. 1.2, a, M 3a OKOHYATENILHBINA PE3y/IbTaT NPUHUMAIOT
cpenHee apu(METHUECKOE TPEX M3MEpEHHi Kaxaoil rpanu. Ha KakIol W3 TapalulenbHBIX
IUIOCKOCTEH 00pasia IMIMHAPHYECKOH (OPMBI IIPOBOJAT JBAa B3aUMHO IEPIEHIUKYJIAPHBIX
mamerpa (d,,d,,d,,d,), 3aTeM usmepsoT uX; KpoMe 3TOTO, UMEPSIOT JUAMETPHI CPEIHEN
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4acTH LWIMHIpA (d5 , de) B CepeuHe, ero BICOTHI (puc. 1.2, 6). 3a OKOHYATEIbHBINA pE3yJbTaT
MPUHUMAIOT CpesiHee apu(MEeTHIeCKOe IIECTH H3MEPEHUI AuaMeTpa.

aj 6}

a

£ b’l"
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£

by

a;
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Puc. 1.2. Cxema usmepenust oonema oopasiia
a — Kyonueckoil popmbl; O — UIUHAPHYECKON (HOPMBI

BeicoTy muimmHApa ONpenessitoT B YETBIPEX MecTax (hl, h2 ) h3, h4) n 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, pasmepom 100 MM 1 Gosiee — ¢ TogHOCTBIO A0 1 MM. OGpa3iel 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,, — cpemmne suaerms pasmepos rpaneit o6pasia, M.
O6bem  oOpazma  V, M, MUIMHAPUYECKOH  (OPMBI  BBIYUCISIOT — TIO
hopmyite:
V =(zdZh,) /4,
roe 77 =3,14;

dcp — CpeAHUN AUaMETpP IUIHHIPA, M;
hcp — CpeIHSS BBICOTA LIUJIUHJIPA, M.
3Hasg 00beM M Maccy 00pasiia, 1Mo MPHUBEJACHHOM paHee (GOpPMYyIIe OTPEICIIIOT €ro

CPEIHIO  IUIOTHOCTh. CpEAHIO IUIOTHOCTh MaTepHalia  BBIUMCIISIOT Kak  CpelHee
apu(MeTHYECKOE TPeX 3HAYCHUI Pa3IUYHbBIX 00Pa3IOB.

Coneprkanue oTuera: Pe3ynbraThl HCIIBITAHUS 3aMMCHIBAIOT B Ta0uIly 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
HENPaBUIBHON reOMeTpUIecKoi (popMeI

CrpoutenbHble MaTepUabl: KEPAMUUECKUN KUPIIUY, U3BECTHSK.

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

HaunmenoBanue nokaszareneit 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. cpeaHssa IJIOTHOCTb KEPAMHUUYCCKOI'O KMPIIMYa

r/cM°, U3BECTHSIKA r/emS;
2. UCTUHHAS IOTHOCTh KEPAMUYECKOTO KUPIHYa (M3BECTHSIKA)
6outbiire cpenueii (p / po) B ( ) pas;

3. cpenHsisl INIOTHOCTh KEPAaMUUYECKOTO KUpIHMYa HEMPaBUILHON TeoMeTpHUecKoi (popMBl
r/cM®) IpEMepHO paBHa ero cpe-
Hell IIOTHOCTH MPaBUJIbHOM reoMeTprueckoil 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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OOBeKTBl _MCClIeIoBaHUs, 000py/IOBaHME, MaTepuanbl W HAMNAAHBIC 1OCOOus:
CTaHJapTHas BOPOHKA, MEPHBIN IWIMHAP o0beMOM | I, MeTajuiMyeckas JIMHEWKa, BEChl IO
'OCT24104-88.

Oou1re moJoKeHHs (TEOPETUIECKUE CBEICHHS)

Jnst ChITyynx MaTepraioB (IIEMEHT, MECOK, eOeHb, TPaBUil U Ap.) ONPEAEIISIIOT HACKITHYIO
IUIOTHOCTh. B 00beMe Takux MaTepuasioB He TOJIBKO TOPHI B CAMOM MaTepHalie, HO M ITyCTOThI MEXTY
3epHAMHU WM KyCKaMM MaTepuajia. JTO ONpeesieHHE BBINOJIHAIOT ¢ IOMOIIbI0 npubopa (puc. 1.5),
KOTOPBIH TIPENICTABIISICT COOOM CTaHAAPTHYIO BOPOHKY B BHJIE YCEUEHHOIO KOHyca. BHH3Y KOHYyC
nepexoMT B TpyOKy mumamerpom 20 MM ¢ 3amBwkkod. [lox TpyOkol 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
KBapIIEBOTO M W3BECTHIKOBOTO MICOHSI.

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 W3JMIIIEK 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 YBEIUYUT €ro CPEIHIOI0

b

2 — TpyoKa; IUIOTHOCTb. 3aTeM IWIMHIP C MaTepuajoM B3BEIIMBAIOT ¢ 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 apupMeTHUYECKOe MATH ONpeIeNIeHUH, MONIb3yACh (HOPMYIIOi:

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
Pe3ynbTathl onpeeneHysi HaChIMHON 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 TPAHCIIOPTUPOBAHWUN W XPAHCHUMU CbhIIYUHMC MATCpruaibl 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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NPUBECHHOHN BBIIIE METOJUKE, 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
HEKOTOPBI M30BITOK €ro B IMIMH/ApE. 3aTeM M30BITOK CPe3aloT U ONpPEASIIIOT 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, MaTepuabl U HarJAAHbIE TOCOOMs: BECHI IO
I'OCT 24104-88, oObéMomep, mKad CYHIIWIbHBIM, IITaHTEHUMPKYJIb, 3KCHKATOpP,
MeTaJUTM4ecKasi JUHEeWKa, HUTh, TUApocTaThuueckue Becbl, cuto Ne02, dapdopoBas cryna,
nipu6op Jle [llaTenbe, CTEKISIHHBIN COCY/l, BOPOHKA 3arpy30UHast

OO61re moJ0KeHHS (TEOPETUIECKUE CBEICHUS)

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

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

rie I[1— nopucrocts Matepuana, %o;
0 — CPEJIHSISI 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 BEITOJHEHNS PA0OTHI

JInst CBIydUX MAaTepUalioB IO TMPHBEICHHOW BbIIIe (HOpMYyJIC OIPEACISIOT HUCTUHHYIO
MTOPUCTOCTD, HA3BIBAEMYIO OOBIYHO MTYCTOTHOCTHIO. B 1aHHOM citydae 6epyT HaCBITHYIO TUIOTHOCTh, a
BMECTO UCTUHHOM TUIOTHOCTH — CPEIHIOIO TUIOTHOCTh KYCKOB (3€pEH) MaTepHraa.

Conepxanue oTvera: Pe3ynbTaThl BBIUMCICHHS IOPHUCTOCTH MaTepHalia 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 OJHOBPEMEHHO MOTYT HAaXOIMUThCS MOpbl W MycTOTHL [lopsl
NPEJICTABIISIIOT COO0M MeNTKHE sTYEHKH B MaTepralle, 3aroIHEHHbIE BO3/TyXOM MM BOJIOH, ITyCTOTHI e —
0oJ1ee KpYIHbIE TYEHKH 1 TTOJIOCTH, 00Pa3YIOIIMECs MKy KyCKaMH PhIXJIO HACHIITAHHOTO MaTepuaia.

3HayeHHs] MOPUCTOCTH CTPOUTENBHBIX MAaTepUaoB pPa3IMuHbl, HAMpUMep, Ul CTeKiIa U
MeTajia MOpUCTOCTh cocTaBisieT 0 %, kupmmda — 25-35 %, o0braHOTO TspKenoro oerona — 5-10 %,
razobetoHa — 55-85 %, nmopomnacra — 90-95 %.

IopucrocTs B 3HAUMTENBHON CTENIEHH OTIPEJIENSIET KCILTyaTallMOHHbIE CBOMCTBA MAaTEpPUAJIOB,
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, 000pyI0BaHUEe, MaTepuaibl M HArISAHBIC MOCOOMS: BECHI 110
I'OCT 2410488, cymmibHbIii 11Kad, cocy1 ¢ BOIOM.

OO01111€ 1T0JIOKEHNS (TEOPETHUSCKUE CBEICHNS )

Boonorionierre — 310 ciocoOOHOCTh MaTepralia BIIUTHIBATE M YIICPXKHUBATh B TIOpax Boxy. Boia
3aIoJIHSCT MEJTFYANIIINE TIOPHI U KAMJUIPBI B MaTepHalie, HO TaK KaK YacTh M3 HHUX BCE JKE OKA3bIBACTCS
HEJIOCTYITHOM IS BOZIBI, & B ITOPAX, 3AITOJHAEMBIX BOIOH, YACTHYHO OCTACTCs BO3IYX, TO TI0 KOJIMIECTBY
BOJIBI, IOTJIOIIAEMON MAaTepUaiOM, TOJBKO TMPUOIM3UTEIIEHO MOXHO YCTAHOBUTH OTKPBITYIO TOpPH-
cToCTh. OnpeeNsTtoT BOIOTOTIIONICHUE TI0 MACCE U 00BEMY.

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

Xo1 paboThl (ITOPSA0K BEINOIHEHUS PAOOTHI)

Bononornomienue o macce Byac, %, 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 oOpasua 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 3HA4YECHUs1 BOJIOTIOIVIOIIECHUS MO Macce U CPEIHIO IUIOTHOCTh Marepuaia, MOYKHO
MOJTYYUTh POPMYITY IJIsl pacueTa BOIOTIOTJIONICHHUS [0 00bEMY:

Bo6 = B,wac ) IOO

Meroquka ompenenieHusl BOJOMNOINIONIEHUS] Pa3IMYHBIX MAaTE€pUalioB  pErJIaMEHTUPYETCS
cootBercTBYOMMHU ['OCTamu.

ConepxaHue oTyera:

Pe3ynbrarsl onbITOB 3aHOCAT B Ta0mmIty 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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MopO030CTOHKOCTh - CHOCOOHOCTH MOPOJBI B YBIAKHEHHOM COCTOSIHMM BBIJCPKUBATH
MHOI'OKpaTHbIE 3aMOpaXMBaHUE U OTTAaMBAHHE 0€3 3aMETHBIX pPa3pyLIEHUH 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
METAJUINYECKUI /ISl HAChIlEHUS eOHsT (rpaBusi) pacTBOPOM CEPHOKHMCIIOrO HaTpHs.

[ToaroToBka npoOsb!

WcneiTeiBaemblil 1e0eHb (rpaBuii) paccenBalOT HAa CUTAaxX Ha CTaHAAPTHBIE (PpaKIMHU.
Kaxnyro ¢pakmuro meOHs (TpaBusi) UCHBITEIBAIOT HA MOPO30CTOMKOCTh OTICIBHO. DpaKium,
cojiepxarniuecs B medHe (rpaBum) B KoJMuecTBe MeHee 5 % 1o Macce, Ha MOPO30CTOMKOCTh HE
WCIIBITHIBAIOT.

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

3epHa kpymnHee 70 MM ApoOAT U UCTIBITHIBAIOT (ppakiuio pazmepoM 40 - 70 M.

[Toyuennsie poOkI 11eOHs (TpaBusi) TPOMBIBAIOT U BBICYIITUBAIOT J0 MOCTOSTHHON 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 TTOCJIETHUMU B3BEIIMBAHUSAMU JOJKHO ObITh HE MEHEe 3 4acoB.

[TIpoBeaenue ncnbiTaHUA

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 MOAOTpeTON AUCTUIUIMPOBAHHON BOJABI IMYyTEM
MOCTETNIEHHOTO 100aBJIeHNs B HEE CEPHOKHUCIIOr0 HATpUs MpPH TIIATEILHOM IMEPEMEIINBAaHUU IO
HACBIIIEHHsI pacCTBOPA, OXJIAKIAIOT PACTBOP 10 KOMHATHOW TeMIepaTyphl, CIMBAIOT B OyThUIb U
OCTaBJISIIOT B IOKOE Ha JBOE CYTOK.

[IpoGy mieOHsa (rpaBusi) HACHIIAIOT B COCY/A CJIOEM, TOJIIIMHA KOTOPOTO HE OJHKHA
MPEBBIIATh HauOOJBIIEH KPYIMHOCTH 3€pEH, 3aIMBAIOT 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 COCYyX ¢ meOHeM (TrpaBueM)
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 CEPHOKHUCIIOIO HATpPHUs, BBIAEPKUBAIOT B TedeHHEe 4 YacoB M BHOBb
MOMEIAT B CYHIWIbHBIN mKkad Ha 4 yaca. B yka3zaHHO# MOcCen0BaTeNbHOCTH OMEPAIUIO
MOBTOPAIOT TpedyeMoe uncio pas. [locne 3; 5; 10 u 15 uuxiioB nonepeMeHHOTO BBIACPKUBAHUS
B PACTBOPE U BBICYIIMBAHHS B CYIIWIBHOM IKady npoOy medHs (rpaBusi) MPOMBIBAIOT ropsyeid
BOJIOW [UIsl yJaJIeHUsT CEPHOKUCIOrO HATpHsl, BBICYIIMBAIOT JO TMOCTOSHHOM Macchl U
MIPOCEUBAIOT YePE3 CUTO, HA KOTOPOM OHa MOJIHOCTHIO OCTaBalach Mepe]l UCIBITAHUEM.

3epna mebHs (rpaBusi) ¢pakmuu 40 - 70 MM OTHOCAT K HEMOPO30CTOMKMM MpU HX
pacKajlbIBaHUM Ha YaCTHU U B CIy4ae, €CJIM OHM OCTAIOTCSl Ha CUTE C OTBEPCTUSIMU AuameTpoM 40
MM.

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

Ecimu moteps B Macce mpeBbICHIIA JIOMYCKAEMBIM MpPEeN, UCIBITaHUS MPEKPaIlaloT ¢
MoKazaTelb MOPO30CTOMKOCTH Mp; naHHOU dpakiuu eOHs (TpaBusi) XapaKTEPU3YIOT
MPEIbIAYIIMM YUCIOM LHUKIIOB UCIBITAHUN, TP KOTOPOM MOTEpsi B Macce LIeOHs (TpaBusi) HE
MPEBBIIIAET J0MYCKAeMOil.

12



13

7. Onpenenenye NpoYHOCTH.

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

Mapka OeToHa ompenensercs NPeAeIoM TMPOYHOCTH NPU CKATUM CTaHAAPTHBIX
o0Opa3ioB-kyooB, pazmepom 150x150x150 MM, H3rOTOBJICHHBIX W3 OETOHHOW CMeCH U
BBIJIEP)KAHHBIX JI0 UCTIBITAHUS B T€UCHUE 28 CYTOK IPU HOPMAJIBHBIX YCIOBHSIX.

[Ipenen mpounoctu npu cxatuu OetoHa RO (MIla) ompenensiercst kak OTHOILIEHHE
paspymaronieii cuisl P (H) k mepBoHaYaIbHOM TUIOMIAM TOTIEPEYHOT0 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.

[TepBonauanbHast
TUIONIA/Ib CEYCHHS 00pasia S cM?

Pazpymatomas 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 ucnbiTannu 06pa3LoOB-KyOOB, BBIAEPKAHHBIX JI0 MCIBITAHUS B TedeHue 7 win 14
CYyTOK B HOPMAJIbHBIX YCIIOBHUAX, OKMJaeMmasi Mapka OeTOHa ONpEeNeNseTcs MO MPUOIHKEHHON
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. Omnpenenenrie BIaKHOCTU APEBECUHBI
Ilens paboThl: U3YYEHHE METOIUKH ONPENEICHUS BIAXKHOCTH JIPEBECUHBI

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 OFOKC. Brokc ¢ 00pa3loM B3BEHIMBAIOT HA TEXHUUYECKHUX 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
KOHTPOJIGHBIMH B3BeIIMBaHUSIMU. OOpasiibl MATKUX MOpPOJ (COCHA, €1b, OCHHA U T. I1.) B3BEHIMBAIOT
gyepe3 6 4 mocie Haydanma CYIIKW, TBEpIbIX (my0, Oyk, siceHb u T.a1.) —uepe3 10 4. Iocnemyromme
KOHTPOJIbHBIC B3BEIIMBAHUS MPOM3BOIAT Yepe3 Kakzaple 2 4. CylmKy 3aKaHUMBAIOT, KOTZa Pa3HOCTh
MEXy pe3yibTaTaMy NOCIEIHMX JBYX B3BelIMBaHui 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 MOMEIIAIOT Oe3BOHBIN 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 BIIQXKHOCTh) 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 BEpTHKaJIbHAas JIMHUA, COOTBETCTBYIOmIas Ttemreparype 20 °C, mnepecekaercs ¢ To-
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 IUIOTHOCTU OPCBCCUHLI.

Llenp Da6OTI>IZ HN3YUYCHUC MCTOJMKH OIIPCACIICHUS IMIIOTHOCTHU APCBCCUHDI

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

Onpeznenenre MIOTHOCTH APEBECHHBI NTPU BJIAXKHOCTH B MOMEHT UCTIBITAHUSI BBIMIOJIHSIOT
cienyrmuM oopasoM. M3 paHee M3rOTOBJICHHBIX O0pa3llOB B BHUIE MPSMOYTOJIBHBIX MPHU3M
cedenueM 20x20 MM u BBICOTON (BIOJIb BOJIOKOH) 30 MM BhIOMparoT obOpasiibl. [lomnexamniue
WCOBITAHUIO OOPa3Ibl JIOMKHBI UMETh MPSMBIE YTIbI M TIAJKO BBICTPYTaHHBIE MOBEPXHOCTH.
Pa3smMepsl monepevHoro cedeHus: u AUHY (8, b 1 /) U3MepSIOT IMTaHTSHIIMPKYJIEM C TOYHOCTHIO
1o 0,1 MM o ocsM cumMmeTpun 00paszioB. OObeM o0Opasia BEUUCIAIOT ¢ ToyHOCTRIO 0 0,01
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cM®. Cpasy mocnie u3MepeHHsi oOpasel] B3BEIIMBAIOT HA TEXHHYECKUX BECAX C TOUHOCTHIO 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 BIIaXHOCTb
JPEBECHHBI:

Pn(12) = 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
mopox — 0,5.

IInoTHOCTH JpeBeCUHBI B a0COIIOTHO CYXOM COCTOSIHUM OIpPEIENISIOT Ha TeX JKe
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 jk€, Kak OMMCAHO BhIIIE (CM. OMpeJesieHue BIaKHOCTH). BrIcylieHHbIe
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 COCTOSIHMM [, BBIYHUCIIAIOT 10 (GOpMyIIe:

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

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

a,, by, |, — pasmepsr o6pasua, cm.

VYcnoBHas MIOTHOCTHh APEBECHHBI OMpEIEIsieTCs Ha o0pas3iiax C BIAXHOCTHIO, paBHOU
unu OoJIbIIeN Tpenesa TUTPOCKOMUYHOCTH. [Ipu 3TOM domyckaeTcsi BRIMAyMBaTh OOpasibl B
JUCTWIIMPOBaHHON Bojae mpu Temmeparype 10-20 °C mo m3meHenust pazmepoB Ha 0,1 mwm.
OO0pa3iel U3MEPSIOT, BHICYIIMBAIOT U B3BEIIUBAIOT, KaK YKAa3aHO BHIIIIE.

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, paBHOﬁ nin OoJIplIei npeacia

TUTPOCKOIIMYHOCTH, CM.

Cosiepkanue oTueTa:

BhINONHKUB ompesienieHne TUIOTHOCTH OOpa3lioB JIPEBECUHBI, PE3yJIbTaThl HEOOXOIUMO
3aHeCTH B TaOnuily 2.2 W CPaBHHUTH CO CIPABOYHBIMH JITAHHBIMH, a TaKXe CIIeJIaTh BBIBOJ O
IUIOTHOCTH JPEBECHHBI (CM. Tabi. 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
Cpennue 3HaueHUsT (PU3UKO—MEXaHMYECKHX CBOMCTB OCHOBHBIX XBOWHBIX W JIMCTBEHHBIX
nopo (mpu BiaxHocTu 12%)

“Mpeaen npounocty, MIta .
Cpennag -
NROT- BAOJTE BOJOKOH NpH DIOTIEPEK BOROKOH MPH
It i : " p
opona flepesa [ octe. | paora- cm.nmsa—_ cxathtt | CraTivec-
- KM | ey | CRATHH ) HEHM DAIEC | o rknom [KkoM HiTHGe
. ATFEHOM
CocHa 500 | 100 48 15 36 85
JIHCTBEHHHLA 660 125 62 - 4,6 105
Enn 450 120 44 6,3 T33 80
Kenp 420 78 42 6,7 29 18
IMuxta ) 370 ] 40 6,5 - .31 it
Ay6 ' 700 130 58 10 718 - 106
Byx . 670 1 130 56 12 - 80 ¢ 103
Bepeza 630 125 35 9,2 67 110
OcHHa . 480 120 42 6.2 17 78

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

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

CTpOUTETBHBIM TUIICOM HA3bIBAIOT BO3IYLTHOE BSIKYIIIEE BEIIECTBO, MOJIYyIaeMOe MTyTeM
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 nociue 00paboTku. CTPOUTENbHBIN TUIIC TPUMEHSIOT JUIsl U3TOTOBJICHUS CTPOUTEIBHBIX
neraneil U u3Aenuil, a TakxKe A7 MITyKaTypHBIX padoT.

JlJis OIIEHKHM KauyecTBa TUIca OT KaKJOW MapTUU BSHKYILETO, MOJIJIEKAIIEr0 UCIBITAHUIO,
otOuparoT mpoOy maccoit ot 10 no 15 kr. IIpu nmoctaBke rurca 6e3 ynakoBKH MpoOy OTOUpAIOT
HEMOCPEJCTBEHHO C TPAHCHOPTHBIX CPEACTB paBHBIMH YacTsIMH M3 ueTelpex MecT. [lpu
MOCTYIUIGHUU THIIca B Melkax npoOy otOuparoT u3 10 memxkoB mpumepHo mo 1 — 1,5 kr u3
ceperHbl KaKI0ro Memnrka. OToOpaHHbIEe TPOObBI TIIATEIBHO CMEIINBAIOT U KBApPTOBAHUEM JIe-
JST Ha JIB€ PaBHBIC YaCTH MO 5—7 Kr Kaxaas, OJHY M3 KOTOPBIX MEpelalT 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 uccaenoBaHus, 000pYI0BaHNE, MAaTepUAIIbl U HAIJISIHBIE TTOCOOuS:
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Bechl o 'OCT 24104-88, Buckozumerp Cyrrapaa, yalika Jjsi 3aTBOPEHUSI THIICOBOTO U
LIEMEHTHOTO TECTa, pydyHas MeIlajKa Jjs I[EepPEMEIINBAHUS TUIICOBOTO TECTa, CEKYyHIOMED,
JIMHEWKa METaJUINYEeCKas.

Oou1re moJoKeHHs (TEOPETUIECKUE CBEICHHS)

HopmanpHyto rycTOTY THIICOBOTO TECTa OIPENENAIOT IPU IMOMOIIM BHUCKO3MMETpa
Cyrrapna (puc. 6.3), nmpeacTaBisionero co00 MEIHBIA WM JIATYHHBIM IWJIMHJIP, UMEIOUTUN
Boicory 100 MM u BHyrpeHHuil aumamerp 50 wmm. LlumuHAp JOMKEH HMETh XOPOIIO
OTIOJMPOBAHHbIE BHYTPEHHIOK MOBEPXHOCTh U MECTO CONPUKOCHOBEHHS CO CTEKJIOM, Ha KO-
TOPOE €r0 YCTAaHABIMBAIOT MPHU MPOBEIACHUH ombiTa. Ha crexiie quamerpom Oosee 240 MM wim
Ha Oymare TMoJi CTEKJIOM HAHOCST P KOHIEHTPHUYECKHX OKpYKHOCTed aumamerpom 150 — 220
MM, IIpUYeM OKpYXHOCTU AuameTrpoM oT 170 mo 190 MM HaHOCAT 4epe3 5 MM, a OCTalbHbIE —
yepe3 10 mm. [lepen wucnblTaHMEM LWIMHAP W CTEKJIO MPOTHPAIOT BIAKHOM 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 — naryHHBll OUIMHAP; 2 — CTEKISHHAs IUIACTUHKA C KOHIEHTPUYECKUMU
OKPY>KHOCTSIMU;
3 — Jenenika 13 TUICOBOrO TeCTa HOPMAaJIbHOM I'YCTOTBI
Xoa paboThl (HOPSAOK BBHINOJHEHUS paOOTHhI)
st onipenenenrs HOpMaibHOM TYCTOTHI TecTa oTBemMnBaroT 300 r rurca, BChIMaroT €ro B
chepudeckyro vamky (puc. 6.4) ¢ 3apaHee OTMEPEHHBIM KOJMYeCTBOM BOJbI (150 — 220 mun) u
pyuHOl Memanko# (puc. 6.5), mepememmBalT B TeueHue 30 ¢, HaYMHASA OTCYET BPEMEHH OT
Hayaja BChblaHUs rurmca B Boay. [locie okoHUaHus nepemMenuBaHus UIMHIP, YCTAaHOBICHHBIN
B IIEHTpE CTEKJIa, 3alOJIHSAIOT TUIICOBBIM TECTOM, U3IHUIIKH 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 CcTOpoHy. [Ipm 3TOM rHICOBOE 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 BBIUUCIISIIOT cpeiHee apu(PMeTHuIecKoe 3HaUCHuE.
CpenHuii OuaMmeTp paciiblBa XapakTEepU3yeT KOHCUCTEHIIMIO 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 C M3MEHEHHOW 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 6p1/1ram>1 0 TPU—YCTBIPEC YCIOBCKA. Ka)KI[afI
6p1/1ra;[a MNPUTOTOBJISACT 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 AT MOJIYYCHHUA TECTa

@22

Puc. 6.5. Pyunas

MeIIajKa JJis 17
IEPEMEILIUBAHUSL
THIICOBOTO TeCTa



HOPMaJIBHOU I'yCTOTHI.

CopepkaHue OT4ETA:

18

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

Tabnuua 6.5
Pesynbpratel onpenenenrss HOpMaJIbHOM I'yCTOTHI 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 pabOThl — OCBOCHHE METOJMKH OIPEICIICHUs] CPOKOB CXBAaThIBAHHUS
TUTICOBOTO TECTA.

OOBEKTHI MCCIIEIOBaHMS, 000PYIOBAaHUE, MATEPHAIbl M HATJISJIHBIE TIOCOOUsS: BECHI IO
I'OCT 24104-88, npubop Buka, konblo k npubopy Buka, yamika a1 3aTBOpEHUs TUIICOBOTO U
IIEMEHTHOTO TEeCTa, pydYHas MeIIajgka Jyisi MEepEeMENIMBaHUs THUIICOBOTO TeCTa, CEKyHIIOMED,
JIMHEWKa MEeTaJNINYeCcKas.

OO611re 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 YCEYEHHOTOo KOHyca 8, cTekiasHHOM miactuHku 9. Jlns
3aKpeIJICHUs] CTEP>KHS Ha TpeOyeMOil BBICOTE CIIYKUT 3aKMMHOM BUHT 6. CTepikeHb CHaOXeH
yKa3aTeNbHONW CTpenKkoil 4 i oTcyeTa MepeMElIeHHs] ero OTHOCUTENIBHO MPUKPEIUIEHHOHN K
cTtaHuHe mKaael 5 ¢ geneHusiMu oT 0 g0 40 mMM. B HKHEH 4YacTH MOABUIKHOTO CTEPIKHS
3aKpEIUIAIOT CTAJIbHYIO Uy 7nuamerpoM | mMm u mummHoi SO0 mM. Ilepen Havanom ucnbITaHus
MPOBEPSIOT CBOOOJHOE TMAJCHHE METAUIMYECKOTO0 CTEPXKHS, YHCTOTY WUIJIbI, TIOJI0KEHHE
CTpEJIKHU, KOTOpasi OJKHA ObITh Ha HYJE, €ClIU UIJIa YIHpaeTcs B IUIaCTUHKY. Macca cTepxHs ¢
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 — BUJ criepei ¥ cOOKy; O — MeCTHK; B — CTaJbHAs UTJIa

Xoa paboThl (HOPSAIOK BBIIOJHEHUS PA0OTHI)

Jlns ompeneneHusi CpokOB cxBarbiBaHusl otTBemmuBaioT 200 r rumca, paBHOMEPHO
BCHIIAIOT €r0 B BOJAY, KOJMYECTBO KOTOPOW COOTBETCTBYET HOPMAJbHON TyCTOTE TeCTa, U
[IEPEMEILNBAIOT Maccy py4HOW mewankoi (cMm. puc. 6.5) B Tteuenue 30 c. [IpuroTtosiieHHOE
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
MOJHATUS U OIYCKaHWUsSI OJHOW M3 CTOPOH IUIACTUHKH mpumepHo Ha 10 mm. M30bITOK Tecta
Cpe3aloT U MOBEPXHOCTH 3arJIaKUBAIOT HOXKOM. 3aTeM KOJIbLIO MMOMEINAIT MOJ Urily npudopa,
MPUBOJAT €€ B CONPHUKOCHOBEHHE C IMOBEPXHOCTHIO TECTa B LIEHTPE KOJbIAa U 3aKPEIUISIOT
CTEP’KEHb 33)KUMHBIM BHHTOM; 3aTe€M HITy depe3 Kaxbie 30 ¢ OMycKaloT B TUIICOBOE TECTO TaK,
yTOOBl KaXK/bI pa3 OHa morpyxanach B HoBoe Mecro. llocne u3BnedeHus U3 TecTa ULy
TIIATEIBHO BBITUpAIOT. [JIyOMHY mMOTpyXeHWs UIJIBI B THIICOBOE TECTO (PUKCHUPYIOT IO
MMOKa3aHUIO CTPEJKHU, PACIOJIO)KEHHOM Ha MOJBUKHOM CTEp)KHE, U €€ 3HAaueHUE 3aHOCST B
KypHaJI JUid 1a00PaTOPHBIX U MPAKTUUECKUX padoT.

[To monmydeHHBIM 3HAYEHUSM OIPEACIAIOT Hadajlo W KOHEI CXBaThiBaHWsA. Hadamom
CXBaTBIBAaHUSI CYHTAIOT TPOMEKYTOK BPEMEHH OT MOMEHTA 3aTBOPEHHS THUIICOBOTO TECTa
(BchImaHus THIICA B BOAY) O MOMEHTA, KOT/Ia UIJIa HE OXOJUT JIO JHA IUIacTUHKU Ha 0,5 mwm.
KoHmoM cxBaTbIBaHHS CYUTAIOT MPOMEXKYTOK BPEMEHH OT MOMEHTa 3aTBOPEHHSI TUIICOBOTO
TecTa JI0 MOMEHTA MOTPYKEHHUS UIJIbI B TECTO He Oosiee yeM Ha 0,5 mm.

Conepxxanue oTyera:

Cpoku CXBaThIBaHUS HCIIBITYEMOTO THIICOBOTO TECTa 3aHOCAT B Tabmumy 6.6 wu
CPaBHMBAIOT C TPEOOBAHUSIMU CTaHIAPTA.

Tabmauma 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
MuH); b — HOpManbHOTBEpICIONIHI (HaYaIo CXBaThIBAHUS HE paHee 6 MUH, KOHEI[ — He TO3/IHEe
30 muH); B — MmenneHHo TBepaerolmuii (Hauano cxBaThiBaHuA He paHee 20 MHH, KOHeIl
CXBaThIBAaHUSI HE HOPMHPYETCH).

OIMPEAEJIEHUE ITPOYHOCTHU I'MIICOBOI'O KAMHA

Henb ¥ 3agauu _paboThl — OCBOEHHE METOJUKU OIpEeNeHHs] MPOYHOCTU TMIICOBOTO
KaMHS.

OOBeKThl UccaeioBaHusl, 000pyI0BaHUE, MaTepualibl U Harjs/Hble OCOoOus: BECHl MO
I'OCT 24104-88, vamka A1 3aTBOPEHUS TUIICOBOIO M LIEMEHTHOT'O TECTa, pyyHas Mellajka A
NepeMEIINBaHUs TUIICOBOTO TecTa, (POpMBI JJIsi M3TOTOBICHUS 0Opa3lioB-0anoveK, pbIUaKHbIH
npubop Muxasnuca, mpecc THAPABINYECKUH 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
naboparopud, TAe ONPEACISIOT MPeAes MPOYHOCTH MPU M3THOE U CKATUHM 00pa3loB—OaN0YUeK,
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 TycTOTe TecTa. lmnc B TedueHue 5-20 ¢ 3achllalOT B YalIKy C BOJOH M
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 oTiepeYHble CTEHKH (DOPMBI
JOJOKHBI TUIOTHO TPHIIETaTh K OTHUIHM(OBAHHOW MOBEPXHOCTH MO 0HA. [lomepeuHbie CTeHKH
(OpMBI BMECTE C MPOJOJBEHBIMH CTEHKAMH CJICAYeT 3aKpEIUIATh 3a)KHUMHBIM BHUHTOM TaKAM
o6paszom, 4uToObl opma OblIa TUIOTHO TPIHKAaTa 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 (HOPSAOK BBINOJHEHUS! paOOTHI)

B xaxmoit popMe 0JHOBPEMEHHO M3TOTOBIIIOT TPU obOpasma 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 BCTPSXHMBAIOT 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 MOBEpXHOCTU oO0pa3noB. Yepe3 15+5 MHH mociie KOHIIA CXBaTbIBAHUSA
00pa3iibl U3BJIEKAOT 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 HEIIb3S.

Uepes 2 4 mocne 3aTBOpEHUsI TecTa TpU 00pa3lia—0ajoykyd WCIBITHIBAIOT HA M3rH0 Ha
Mamuae MUM—100 wm peraakaoM npudope Muxasmuca (puc. 6.8). OH COCTOUT U3 CTaHUHBI 1,
HIKHETO phluara 2 ¢ COOTHOIIeHHeM Iied 1:5, BepxHero peiyara 4 ¢ COOTHOIIEHHEM Tuied 1 :
10, mpucnocobiienus 5 Ui UCTIBITaHUS 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 HCHBITaHUS HEOOXOIMMO MPOBEPUTH paBHOBecwe mpudopa. [Tpubdop
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 CKOOBbL. ~HemocpeacTBeHHO mepeA  HUCHBITAHUEM  OOpasIlbl
BHMMATEJILHO OCMAaTPHUBAIOT U YIANSIOT C pedep 3ayceHIbl, YTOObl MpU YCTaHOBKE 0Opasia B
3axBaThl MPUOOpa OH OMHUPAJNCS HA BAIMKH YUCTBIMH MOBepXxHOCTsMH. OOpasen-6anouky 7
yCTaHABIUBAIOT Ha OMOPHBIE BaJMKH HM3rHOAIONIEr0 yCTPOWCTBA, YTOOBI Te€ TpaHU 0OO0pasIa,

T
“ 40
32
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KOTOPBIC IIpHU H3TOTOBJICHUH C€I'0 ObLIH TOPU30OHTAJIBHBIMU, HAXOAWJIHMChb B BCPTHUKAJIbHOM

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). 3areM HarpyxaroT BeIepKO JpOObI0
u3 OyHKepa mpubopa, Ipu ITOM CKOPOCTb HarpykeHus J0oJpkHa ObITh paBHOMepHOU. Koraa Bec
IpoOu BMECTE C BEJIEPKOM JIOCTUTHET BEJIMYMHBI, COOTBETCTBYIOIIEH pa3zpyllarolieil Harpys3ke,
oOpaser] cioMaercs, a BEIepKO, yraB Ha meaainb 9 OyHKepa, MPEeKPaTHT 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 cooTHOIIeHHH Tuied peryara 1 : 50, MlIla:
B, =1L7p,

150 e

50

40

Pe3yJIbTaTOB HCIBITAHUIN
00pa3roB-6amovex Ha

CoepkaHue OTYETA:

Puc. 6.9. Cxema

HUCIIbITAaHUA

OaJI0YKH Ha U3rud

1— omopsr;

2— Harpy>XaroIui
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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, MlIIa

[Ipenen mpoYHOCTH NpPH CKATUU ONPEIEIISAIOT IIYyTEM HCHBITAaHUS LIECTH
MOJIOBHHOK OaJioueK, MOJIyYeHHBIX MPHU HCIBITAaHUN 00pa3loB Ha WM3rud, Ha 1-—
TOHHOM THUJpaBiIndyeckoM mpecce. Jlyig mepeAayd Harpy3kd Ha IMOJOBUHKU
0aJ04YeK MCHOJIB3YIOT IUIOCKHUE CTalbHBbIe NUIM(OBAHHBIC IJIACTUHKU Pa3MepoM
40x62,5 MM (mromams 25 cm?). Kakayro NONOBMHKY OalOuKM IOMEIIAIoT
MEeXAY ABYMsI IUIACTUHKAMHM TakuM 00pa3oM, 4yTOoObl OOKOBbIE TpaHH, KOTOPhIE
IpU W3TOTOBJIEHUM NPUJIETaTd K MHPOAOJbHBIM CTEHKaM (OpPMBI, COBMAIU C

pabounmu noBepxHocTsIMH (puc. 6.10), a ynopbl MIACTUHOK IJIOTHO MPHUJIErallu
K TOpLEBOM TIIagkod cTeHke oOpasua. Harpyska mnpu HcnbITaHMM JOJDKHA BO3pacTarth
HENpEepbIBHO [0 paspylleHus oOpasna. BpeMs oT Hadajga paBHOMEPHOTO Harpy:KeHus oOpasma
JI0 €ro pa3pylleHus T0JKHO ObITh B npeaenax 5—30 ¢, cpeiHss CKOpOCTh HapaCcTaHUS Harpy3Ku
[P UCTIbITaHUK JoJkHa 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 OKOHYATEJbHBIK pE3yNbTaT NPUHUMAIOT cpenHee apudMeTudyeckoe 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 CTPOHTEIBHBIC MaTCPHAIIBI, ITOTYUCHHBIC
M3 TOPHBIX MOpoJ 6e3 00pabOTKK WM B Pe3y/IbTaTe NMPUMEHEHHUs JIMIITh MEXaHUIeCKOW 0O0padOTKH
(packanpIBaHMEe, pacnWIMBaHWE, NUTM(OBAHUE, TMOMUpOBaHWE U Jp). [IpupojHble KaMeHHbIC
Marepuasbl B 3TOM CIIy4ae MOJHOCTBIO COXPaHSIOT (PH3UKO-MEXaHHUYECKHE CBOMCTBA TOPHOI MOPO/IbI,
13 KOTOPOM OHU OBLITU MOJTY4EHBI.

l'opHast mopona mperncrapiseT coOOl KaMHEBUAHOE TEJNO, COCTOAINEeE M3 OJHOTO WIIU
HECKOJIbKUX MUHEpaioB. MuHepanbl SBISIOTCA TNPUPOAHBIMH  XUMUYECKUMHU COEIMHEHUSIMHU,
00pa30BaBILIMMUCS B pe3yJbTaTe Pa3IMUYHbIX (U3UKO-XUMHUUYECKUX MPOLIECCOB, MPOUCXOAININX B
3eMHOM Kope. B mpupone HacuuteiBaeTcst 6osiee 2000 MUHEpaIOB, HO B 00pPa30BAaHUH TOPHBIX MOPO/T
Y4acTBYIOT OK0J10 50; MX Ha3bIBAIOT MOPOA000Pa3yIOIIUMH.

N3YUEHUE KOJUIEKIIUHA I''TABHBIX ITOPOJOOBPHOIIINX MMUHEPAJIOB

Llenb u 3a1aun paboOThl — M3ydeHHE (U3UKO-MEXaHUUYECKHUX CBOWCTB ITOPOJI000pa3yIOIIMX
MUHEPAIOB (0JIecKa, IIBETA, ITIOTHOCTH, TBEPJIOCTH, IPOYHOCTH, CTOMKOCTH, XapaKTepa H3JI0Ma).

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

OO01Me moJ0KEHU (TEOPETUUECKUE CBEICHNUA)

CrpouTenbHblE CBOMCTBA TOPHBIX IOPOA  ONPEACISIIOTCS ~ XMMHUYECKMM  COCTaBOM
MOPOJI00OPA3YIOIIMX MUHEPATIOB M MX OCHOBHBIMHU (PU3MKO-MEXaHWUECKUMH CBOMCTBamMH. Kaxprit
MHUHEpAl XapaKTepU3yeTcs OIpPENETICHHBIM XUMHYECKUM COCTaBOM M (PU3MKO—XUMHUYECKHUMHU
CBOIicTBaMH: OJIECKOM, IIBETOM, IUIOTHOCTBIO, TBEPAOCTHIO, MPOYHOCTHIO, CTOMKOCTBIO, XapaKTepoM
u37oMa U Jp. BOJBIIMHCTBO MOPO000pa3yIOIMX MUHEPATIOB UMEIOT KPUCTALTMYECKYIO CTPYKTYPY U
o0nanarT aHU30TPOTIHEH.

N3ydennemM MUHEPAIOrMUECKOro COCTaBa TOPHBIX MOPOJ] M ONPEICICHUEM BH/Ia UCCIIETyeMbIX
MHUHEPATIOB 3aHUMaeTcs Hayka merporpadus. B merporpaduueckux mabopaTtopusix MpH MOMOIIN
TOJIPU3AIMOHHBIX MHKPOCKOTIOB ~ OTPEICNSIOT  OT/ENbHBIC XapaKTEPHCTHKA MHUHEPAIOB (OCH
CHMMETPUH, TPAHHBIE YTJIBI U JIP.), TIOCTIE Yero, CPAaBHUBASI TIOTYIEHHBIE TAaHHBIE C XapaKTePUCTUKAMH
MHUHEPATIOB—ATAJIOHOB, OMPENEISIFOT BU UcClieyeMoro MuHeparna. OHAKO TaKKUe UCTIBITAHHS CJIOXKHBI,
TpeOYIOT CIIEIMATLHOTO 000PYIOBAHHSI, TEOPETHYECKOU MOATOTOBKH U IPAKTHUECKUX HABBIKOB.
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3aganue Ha paboTy (pabouee 3a1aHKE)

B ycnoBuwsx ydeOHOW mabopaTopuy, TPUMEHSSI MOJIOTOK, CTIBHYIO WMy, JIyILy,
METALTMYECKYIO U3MEPHUTENBHYIO JIMHENKY, 10 % - HbIil pacTBOp COJISHON KHCIIOTHI, a Takke Habop
MHUHEPAJIOB-3TAIIOHOB OMPEEUTh BUI TOPOAO0OPA3YIOIIETO MUHEpaIa.

Xoa paboThl (HOPSAOK BBEIIOJHEHUS PA0OTHI)

[Ipu mpoBeneHMM 1a0OpaTOPHBIX 3aHATUN IO JIAHHOM TEME CTyJEHTaM BBIJAIOT HaOOp
MHUHEPAIOB-ITAIIOHOB, CBOWCTBAa KOTOPHIX OHH W3Y4YaroT, MOJIB3YSICh YIeOHUKOM, Ba-TpU 0Opasna
IUIsL ompenieNieHns Buja (HasBaHMs) MuHepana. [Ipekie BCEero CTyIeHThl CPaBHHMBAIOT BHEIIHHUE
MPU3HAKKW 00pa3la ¢ 3TajoHOM (LIBET, OJECK, CTPYKTYypY) M OPHEHTUPOBOYHO JAIOT HA3BAHUE
HCCIIelyeMOMY MHHEpaITy. 3aTeM JUIsi IPOBEPKH TPEIBAPUTEIBHBIX BBIBOJIOB OINPEICIISIOT TBEPIOCTh
MUHEpaia Mpy MOMOIIIHM IIKaJbl TBepAocTr Mooca (tab. 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 cnenmanbHO MOMOOPAaHHBIX MHHEPAJIOB 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). HampumMep, ecrmm McclieqyeMblii MUHEpad 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 %-Helii pacTBOp comstHOM KUCoThI. [Ipu 3ToM kapOoHaThI (HanprUMep, 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 MpuBeieHb! B Tabm. 3.2.

ConepxaHue oT4yeTa

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

MN3YYEHUE KOJUIEKIIMU 'OPHBIX [TOPO /]

Henp 1 3agauy paboThl — ONpEEIEeHUe MUHEPAJOTHYECKOIO0 COCTaBa TOPHOM MOPOJIbI,
M3y4yeHue e€ CTPYKTYPhI U TEKCTYPhl, YCTAHOBJICHHE BU/Ia TOPHOM MOPOJIBI U €€ CBOMCTB.

OOBEeKTHI Hccie0BaHtsl, 000pyI0BaHNE, MaTEpUAIIbl M HATJISIHbIE OCOOUS:

MOJIOTOK, CTajbHas Wrja, Jymna, IlKaja TBepAocTH Mooca, MeTayuinyeckas JuHelka, 10
%-HbIif pacTBOP COJISTHOM KUCIIOTHI, HAOOP MUHEPAIOB-ITAJIOHOB.

OO6mme mooKeHHs (TEOPETHICCKUE CBEICHNUS)

l'opuble mopoabl oOpa3oBaivMch B pe3yiabTaTe pPa3HOOOpPA3HBIX TI'EOJIOTUYECKUX,
XUMHUYECKUX U JIPYTUX MPOIECCOB, KOTOPHIC MPOUCXOINUIN HA IPOTHKEHUA MHOTUX MUJITHOHOB
net. OT ycnoBuil 00pa3oBaHus B 3HAUYUTEIBHON Mepe 3aBUCST TpyIa U (U3NKO-MeXaHUYeCKHe
CBOMCTBA TOPHBIX MOPO/I.

Bbonbiioe 3HaueHwe umeer ux neTporpaduyeckas XapakTepUCTHKa, KOTopas JaeT
BO3MOHOCTh HE€ TOJIbKO YCTAHOBUTH BHJ TOPHOM MOPOJBI U COCTaBUTH IpPEIBApPUTEIbHBIC
CYXJCHHUS O €€ KauecTBe, HO U JIOMOJHSET Pe3yIbTaThl JIA0OPATOPHBIX MCIBITAHUN CBEIICHUAMU
O TakMX BaXHBIX CBOMCTBaX, Kak CTENEHb OIHOPOJHOCTH U BBIBETPEIOCTH, CTPOCHHE,
CIIOEHHE, PUCYHOK, XapaKTep packoja U Jp.

Jlj1s MakpOCKOMHMYECKOTO HCCIIEJOBaHMUsI TOPHBIX MOPOJ HEOOXOIUMO 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 MOJy4yaroT ABa-TPU 00pa3lia pa3IU4HbIX 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, COCTaBISIOUIMX TropHyto moponay. ConepkaHue B TOPHOM MOpOJEe MHHEPAIOB
KapOOHATHOM rpynmbl onpeaessitoT aerictueM 10 %-HOro pacTBopa CONSIHONH KUCIOTHI, KOTOpas
BBI3BIBAET «BCKHUIIAHME» HAa TIOBEPXHOCTH o0O0pas3la MOpPOJbI, COJEPIKAIIETO YTIEKUCTBIN
kanpiui. Mcmonw3ys  JaHHblE, TpuUBENeHHbIE B Tabn. 3.3, MOXKHO ONpeeNnuTh
MUHEPAJIOTUYECKUIN COCTaB UCCIIEyeMO 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. Tabmn. 1.3). B ToMm cnydae, korja cTyaeHTHI
MOJTy4aroT 00pa3Ibl U3BECTHHIX TOPHBIX MOPOJI, OHU 3ATOJTHSIOT B XKypHalle JJs Tab0paTOPHBIX
U TPaKTHYECKUX paboT Tabnuily, 3aHOCS B HEE€ OCHOBHBIE CBOWMCTBA TOpPHOW mMmopoabl. Jlis
MOJIyUYeHUsI JaHHBIX O CBOMCTBaX TOPHBIX MOPOJ PEKOMEHIYETCsS HCIOJIb30BaTh 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
JIOMUT gecKas : cephIit BCKWIACT TONBKO B
AB UYepnslii IIpocBeunBaer; B
To xe 3,4 N
TUT -6 U TEMHO- OJIeCK CTEKJIsl HHBIH  |MarmaTuue-
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 Kpucrannmnueck 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 Mernko3epHucra 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 3aanne)

O3HaKOMHUTECST C TOpHBIMU HNOpPOJaMH 110 HMCIONIMMCSA B KOJUICKIIUU 06pa311aM n

YCTAaHOBHUTH UX IIPU3HAKU

Xoa paboThl (TIOPSAOOK BEIITOJIHEHUS pa0OTHI)

1. N3yauTh COCTaB U CTPYKTYPY TOPHBIX TIOPO/I.

2. OmnpenenuTb OCHOBHBIE (PU3UIECKUE M MEXaHNUECKUE CBOMCTBA.

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

4. Jnst onpenienieHnst KapOOHATHBIX MOPOJT HE0OXOAMMO UCTIONB30BaTh CIIOCOOHOCTh
HX pearupoBaTh C COJITHON KHCIOTOM.

o. O60ocHOBaTh 00JIaCTH IPUMEHEHUS TOPHBIX TOPOJ B CTPOUTEIHCTBE.

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 r'yCTOTHI,
CPOKOB CXBATbIBAHUS, PAaBHOMCPHOCTU HU3MCHCHUA o0beMa OEMCHTHOI'O TECTa, OMPCACIICHUC

MapKH).

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

TCCTA.

O6opynosanne: Becbl mo ['OCT 24104-88, mpubop Buka, wama u nomarka, ,

CEKYHJIOMED.

TeopeTnyeckue CBeIeHUS
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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 MOABHMIKHOTO CTEpKHsI MpHOOpa BMECTE C MECTHKOM JOJDKHA OBITh
30042 r. Ilepen HayamoM UCHBITAHUS MPOBEPSAIOT CBOOOJHOE MAJCHHE MOJBMIKHOTO CTEPIKHSA
npubopa, YHUCTOTY TMECTHKA, MOJOXEHHE CTPENKH, KOTopas MJOoJDKHa cTosTh Ha 0 mpu
CONPUKOCHOBEHUM IECTUKA CO CTEKJIIHHOM IUIACTUHKOW, CMasbIBAIOT KOJBLO M IUIACTUHKY
TOHKHM CJIOEM MAIlIMHHOTO Macia.

Jlsisi IPUrOTOBJICHUSI IEMEHTHOTO TecTta oTBemuBatoT 400 T MCIBITHIBAEMOTO IIEMEHTA,
BBICBINAIOT €r0 B CPEPUUECKYI0 METAIUIMUECKYIO YalIKy, IPEIBAPUTEIHLHO IPOTEPTYIO BIAXKHON
TKaHbO. 3aTeM B IIEMEHTE JAEJal0T yriyOieHue, KyJla B OJUH [IPUEM BIHUBAIOT IIPEBAPUTEIILHO
OTMEpPEHHYI0 BOJYy B KOJMYECTBE, HEOOXOAUMOM JUIsl TIOJYy4YEHHUS LIEMEHTHOIO TecTa
HOPMaJIbHOW rycTOThl. KonnuecTBo BOJIBI /1711 IEPBOrO MPOOHOTO 3aTBOPEHMS IIEMEHTA MOXKET
OBITH OPHEHTHPOBOYHO TpuHATO 110 — 112 cM®, T. €. 25 - 28 % mo macce
1eMeHTa. Yriy0siaeHue, B KoTopoe Oplila HaluTa BOJa, C IIOMOIIBIO CTAaIbHON
nmonatku (puc. 6.13) 3amonHsOT 1eMeHToM U 4epe3 30 ¢ mocie 3Toro
OCTOPOXHO IE€PEMEIINBAIOT, a 3aTeéM »JHEPru4yHO pacTUpAIOT TECTO
JIOTIATKOW BO B3aWMHO TEPIECHIUKYISIPHBIX HANPABICHUSAX, TIEPUOANIECCKA
noBopaunBass 4vamky Ha 90°. IIpoAomKMTENBHOCTH NEPEMENIMBAHUSA M
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,
MOCTYKUBAIOT TJIACTUHKOW C MPMKATBIM K HEW KOJBIIOM O IMOBEPXHOCTH
ctosia. M30BITOK IEMEHTHOTO TECTa CpEe3ar0T HOXOM, MPEeABAPUTEIHHO
MPOTEPTHIM BJIAKHOW TKaHbiO. KOJIBIIO HA CTEKISIHHOW TUIACTUHKE CTaBST
O] CTepKeHb Mpubopa Burka, MecTUK MPUBOAAT B CONMPUKOCHOBEHUE C TIOBEPXHOCTHIO TECTa B
IIEHTPE KOJIbIIAa M 3aKPEIUISIOT €r0 B TaKOM IIOJIOKEHHWU 3aKUMHBIM BHHTOM. 3aTeM OBICTPO
OTBHHYHMBAIOT 32XUMHOW BUHT, U CTEP)KCHb BMECTE C TECTUKOM CBOOOJHO TOTPYXKAeTCs B
tecto. Yepes 30 ¢ c MOMeHTa OCBOOOXKIACHUS CTEPXKHS IO TTKajie Mpuoopa PUKCHpyIOT TIyOuHy
MOTPY>KCHHS TIECTUKA.

['ycroTa 1IEMEHTHOrO TEeCTa CYMTACTCS HOPMAJIBLHOM, €CIM TECTUK HE JOXOJUT [0
CTEKJITHHOW TIJIaCTUHKUA Ha 5—7 MM. Ecim oH, morpyxasch B IIEMEHTHOE TECTO, OCTAHOBUTCS
BBIIIIE, TO OMNBIT TOBTOPSIOT C OOJBIIMM KOJHMYECTBOM BOJIbI, a €CIHW HUIXKE - C MCHBIIHUM,
JNOOUBAsICh MOTPY)KCHHS MECTUKA Ha TUIYOMHY, COOTBETCTBYIOIIYIO HOPMAJIbHOM T'YCTOTE TECTa.
KomnuecTtBo nmoGamisieMod BOABI JJIA TOJYYCHHS TECTa HOPMAJIbHOM T'yCTOTHI, % MO Macce
LIEMEHTA, ONPEACIISIOT ¢ TOUHOCTHIO 710 0,25 %.

Jlyis BBITIOJIHEHUS JaHHOW 1ab0paTopHOI pabOThI MOATPYIIY CTYACHTOB pa3OMBAIOT Ha
Opurajpl 1Mo TPHU-YETHIPE YEIOBEKa, M Kaxkaas Opuraaa MpoBOJMUT OIWH OIBIT IO OMPEICICHUIO
HOPMAaJIbHOM I'yCTOTHI IIEMEHTHOTO TECTa C 33JaHHBIM IPEToAaBaTeIeM KOJIUYECTBOM BOIbI (st
noptinanauementa 22-28 %). 3arem naHHbIE, TMOMy4YeHHbIE KaXKIOW OpHUraaoii, 3aHOCAT B
CBOJIHYIO TaOJMITy JKypHaia /s J1abopaTOPHBIX U MPAKTHYECKUX PabOT, HA OCHOBAaHUH KOTOPOM
CTYJIEHTHI JENIal0T BBIBOIbI O HOPMAJIbHOU I'yCTOTE TECTA UCIBITHIBAEMOIO 1IEMEHTA.

O06paboTKa pe3yabTaTOB

Pe3ynbpTaThl ONBITOB 3aHOCAT B Tabiuiy 6.13.

Tab6muma 6.13

Pe3ynbratel onpeneneHnss HOpMaJIbHOM T'YCTOTBI TUTICOBOTO 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 CXBATBIBAHUA HEMEHTHOI'O TECTA

[lenb paboOTBl — OCBOCHHE METOAWKH OTPEACICHUS CPOKOB CXBATHIBAHHUS LIEMEHTHOTO
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 onpexensitor ¢ nomoiubto npudopa Buka (cMm.
puc. 6.6), HO BMECTO NECTHKA Ha HUXHEH MOJBWXHOM YaCTU CTEP)KHS 3aKPEIISIOT CTalbHYIO
uriny auamerpom 1 MM u pinuHOM 50 mMMm. Tak kak obmias macca cTepxHs (T.e. oOmias Macca
MOJBIKHON 4YacTu mpuOopa, BO3ACHCTBYIOUIEH NpHM HCHBITAHUM Ha IIEMEHTHOE TECTO) MpH
3aMEHE T[eCTUKAa YMEHbBIIAeTCs, TO Ha IUIOCKYI0 TOJIOBKY CTEp)KHS  HAKJIaJbIBalOT
JOTIOJTHUTENbHBIN TPy3, 4TOOBI Macca cTep kHs ¢ uriioit coctanisuia 300 r.

[lepen HavamoMm HCHBITAaHUS MPOBEPSIOT CBOOOJHOE MEpPEMEIICHHE METaUINYECKOTo
cTepxHs nmpubopa Buka, mojoxxeHue CTpenku, KOTopas JA0DKHA ObITh HAa HyJe NMPU OMUPAHUU
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 IPUrOTOBJIEHHS MOMEIA0T B KOJbLO Mpubopa Buka, ycraHOBIeHHOE Ha
CTEKJITHHOW IUIAaCTUHKE, M CJIErKa BCTPAXMBAIOT IATH-IUECTh pa3 A YyAAJICHUS BO3IyXa.
N36BITOK TECTa CHUMAIOT HOKOM U MOBEPXHOCTb BbIPaBHUBAIOT. KOJIBLIO C IEMEHTHBIM TECTOM
YCTAQHaBJIMBAIOT HA CTOJIMK NMpHOOpa, OMYCKAIOT CTEPKEHb O CONPHUKOCHOBEHHUS HUIJIBI C IIO-
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<iple 5 MUH J0 Hayaja CXBaTbIBaHUS M 4Yepe3 Kaxjaple 15 MUH B mocienyromiee BpeMs 110
KOHIIa CXBaTbIBaHUs. MECTO NMOTPYKEHUsS UIJbl B TECTO MEHSIOT, MepelBUras KOoJblO, UIITY
BBITUPAIOT MATKOH TKaHbIO UM (PUIBTPOBAIBHON OyMaroi.

3a Hayalo CXBaThIBAHUS NPUHUMAIOT BPEMs C MOMEHTA 3aTBOPEHHUs LIEMEHTa BOJOW 10
MOMEHTA, KOTJJa UIJia He JOWAET O CTEKIISTHHOM IJacTUHKH Ha 1-2 MM. 3a KOHeI CXBaThIBaHH
IIPUHUMAIOT BpeMs OT Hayaja 3aTBOPEHHUs LIEMEHTHOIO TeCTa JI0 MOMEHTa, Korja ,uria Oyaer
OIlycKaTbCsl B TecTo He Oosnee ueM Ha 1-2 mMm. Hawamo cxBaThlBaHUS MOPTIAHILIEMEHTA,
NOPTJIaH/ALIEMEHTa ¢ MUHEpPAIbHBIMU JI0OaBKaMM, NUIAKONOPTIAHILEMEHTa U IYLII0JIaHOBOTO
NOPTJIaHALIEMEHTa J0JDKHO HACcTylaTh HE paHee 4eM uepe3 45 MMH, a KOHeI| CXBAaThIBaHUS - HE
no3zaHee 10 4 c MOMEHTa 3aTBOPEHUS LIEMEHTHOT'O TECTa.

Brinonnenue npanHoi jgabopaTtopHoil 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
CXBATBIBAHUS TUIICA, IPENOIABATEND JOJKEH NPOJEMOHCTPUPOBATH BCEW MOATPYIIIE CTYJCHTOB
METOJMKY NPUTOTOBJIEHHSI TECTA HOPMAJIBHOW TI'YCTOTHI M 3allOJIHEHMS UM KOJIbLIA, a TaKKe
M0Ka3aTh, Kak MOrPYXKaroT ULy nprudopa Buka B ieMEeHTHOE TECTO.

O6paboTka pe3yabTaToB

IIpenonaBatens cooOMIaeT CTYJIEHTaM CPOKH CXBAaThIBAHUS HCIHBITHIBAEMOIO I[EMEHTA.
OTH JaHHBIE OHU 3aHOCST B Tabnuiy 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 nonaTka, BaHHA € THAPaBINYECKUM
3aTBOPOM, OAUOK JIJISl UCIIBITAHUSI JICTICIIIEK KUTISTYCHUEM, JIyTa, JIMHEWKA METaNTHYeCKasl.

Teopernyeckue cBeieHUs

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

PaBHOMEpHOCTP M3MEHEHHST 00beMa IIEMEHTAa YCTAaHABIMBAIOT KHUIITYEHWEM B BOJE
oOpasmos-nenemniek. /s uzroronenus nenemniek 6epyt 400 r meMeHTa ¥ U3 HErO MPUTOTOBIISIOT
TECTO HOPMAJIBHOW TYCTOTHI. 3aT€M OTBEIIMBAIOT YETHIPE HABECKU LIEMEHTHOrO TecTa mo 75 T
KakJas ¥ TOMEMIAI0T KaKIYI0 B BHJE IIapuKa Ha OTIEIBHYIO CTEKISSHHYIO TUJIaCTHHKY,
MPEABAPUTEIIBHO TPOTEPTYIO MAITMHHBIM MaciioM. OCTOPOKHO MOCTYKHBAs TIACTUHKOM O Kpai
CTOJIa, MOJIyJaroT W3 IIapuKa JICMEIIKY ITAAMETPOM 7-8 CM M TOJIIMHOW B CPEIHEN €€ 4acTh
okosio 1 cM. [IoBEepXHOCTh MOTYYEHHBIX JICTICIEK 3arIaKMBAOT OT HAPYKHBIX KPA€B K LEHTPY
CMOYEHHBIM B BOJIe¢ HOXOM. [IpuroToBieHHble TakuM 0Opa3oM 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 Juis 00pas3oB

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
[JIAHTOM 7 COEIUHEH C PeryyisaTopoM ypoBHs Bojbl 1. Ilpu momomy moaBKHOW TpyOku 2
YPOBEHb BOJIbI B 0ayKe yCTaHABJIMBAIOT Ha 4—0 CM BBIIIE MOBEPXHOCTH Jieneniek. badok 3a-
KPBIBAIOT KPBIMIKOW 3 M CTaBAT Ha HarpeBaTenbHBIM mpubop. Bomy B Oauke 3a 30-45 mun
JOBOJIAT JI0 KUTIEHUS, KoTopoe noaepxuBatoT 4 4. [locie KunsueHus JeMmenkyu OXJIaxaaT B
O6auke g0 Temmeparypbl 20+£5 °C, BRIHMMAIOT M3 0auka M THIATENBHO OcMaTpuBaroT. LlemMeHT
MpHU3HAIOT JoOpokadecTBeHHBIM (puc. 6.16), ecnu Ha IJMIEBOM CTOpOHE JIETICUIEK,
MOJABEPTHYTHIX MCIBITAHUIO KUTISTYCHUEM, HET JOXOMAAIIUX, A0 KPaeB paauallbHbIX TPEIIUH WU
CETKH METKUX TPEILIWH, BUIUMBIX B JIyIly WJIH HEBOOPYKEHHBIM TJIa30M, a TAKKe KaKUX-IHOO
ucKpuBieHui (puc. 6.17).
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Puc. 6.16. Jlenemiku, BeIIep>KaBIIMe UCTIBITAHUE HA PABHOMEPHOCTh U3MEHEHHUST 00beMa
a - HOpMaJIbHOE U3MEHEHHE 00beMa; 0- TPEIIMHBI YChIXaHHS
6) '

Puc. 6.17. J
o0Bema

a— pas3pyluieH

PHOCTb H3MCHCHUA

[Ipu BBITION KXo Opurass
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, BbIAEP/KABIINE U HE BBIAEPKABILINME 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 LICMCHTA 10 5TOMY ITOKA3aTCJItO.
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B Tabmuue 6.15 3apucOBBIBAIOT BHJ JIETICIICK, BBLACPKABUIMX W HE BBLICP)KABIIMX
UCTIBITAaHUS HA PABHOMEPHOCTh U3MEHEHHUs 00beMa.

O0paboTKa Pe3yabTaTOB

Tabnuua 6.15

Pe3ynbTathl onpeneneHrsi paBHOMEPHOCTH U3MEHEHUS 00beMa IIEeMEHTA [P TBEPICHUH

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

OITPEAEJIEHUE MAPKU HEMEHTA

[{enb pabOTHI — OCBOCHHE METOIMKH OTIPEICIIEHUS] MAPKH IIEMEHTAa M0 BEJIMYMHE Mpe/ieria
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,
(hopMBI 11 U3TOTOBIIEHUS 00pa3ioB-0anoyek, mamraa MUN-100, nunelika MeTauinueckast.

Teopernyeckue cBeieHUs

MapKy HEMCHTAa YCTAHABJIMBAIOT I10 BCIIMYUHC IPCACIa IMPOYHOCTU IIPU n3rube u
ckatuu  obpasmoB-Oanouek pasmepoM 40x40x160 MM, H3rOTOBICHHBIX W3 TUIACTUYHOTO
LIEMEHTHOTo pacTBopa cocraBa 1:3 mo macce (1 4. memMeHTa U 3 4. HOPMAJIBLHOTO BOJBCKOTO
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 orBemmBaroT 1500 T mecka u 500 r memeHTa,
BBICHITIAIOT UX B C(HEPUYECKYIO0 4YamKy (CM. puc. 6.4) W MEpEeMENIMBAIOT LEMEHT C IECKOM
JIONAaTKOM B.TeueHre | MuH. 3aTe€M B IIEHTPE CYX0il CMECH JENaroT JIYHKY U BiauBatoT B Hee 200 r
BoJibl (B/L1 = 0,4). TTocne Toro kak Boja BIIUTAETCS, €IIE pa3 MEPEMEIIUBAIOT CMECh B TeUeHHUE |
MHH. PacTBOp mepeHocCsAT B MEXaHMYECKUN cMmecuTenb (puc. 6.18), rae ero mepemenmBarT 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 TEepeMEIIMBAaHUS OMPEACTSIOT KOHCHUCTEHIIMIO IIEMEHTHOTO pacTBOpa.
JJis 5TOTO MCTIONB3YIOT BCTPSAXUBAIOIIUN CTOJMK U MeTaIndeckyto (popmy-konyc (puc. 6.19).
BerpsixuBaromuii CTOMMK COCTOUT M3 YYT'YHHOU CTaHMHBI 1; Ha Baidy 2 HaXOTUTCS Kyladok 3,
KOTOPBI MOJHUMAET OCh 4 C TOPU3OHTATBHBIM JUCKOM 5 W 3aKpEIUIEHHBIM 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
nskenue. [Ipu aTom cronuk nogaumaetcst Ha 10 MM, BerpsixuBast 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
MeTaJNIn4ecKol MTHIKOBKOU (puc. 6.20). HrxHMI coi IITBHIKYIOT
15 pa3, Bepxuuii — 10. Bo BpeMst ykiaaku U yIJIOTHEHHUS 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 IIEMEHTHOI'O pacTBOpa pacIlIbIBAETCS.
[Ipyn momomy IITAHT€HUUPKYJIS WIW CTAIBHOM JIMHEWKU H3MEPSIOT
paciuiblB  KOHyca IO HIDKHEMY OCHOBAaHUIO B JBYX B3aUMHO
NEpNeHIUKYIApHBIX  HampaBieHusx. KoHcHCTeHIMI0 pacTBopa
CUMTAIOT HOPMAJBHOMW, €CITM pacIuIbIB KoHyca okazaics paBHeiM 106 — 115  pyc. 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 KYpHAJT U B JajbHEHIIEM MOJb3YIOTCS NpPU NPUTOTOBIECHUH pacTBOpa s
M3TOTOBJICHUS 00pa3IoB-0amouek.

O06pa3ipi-6amouku GOPMYIOT B TPEXTHE3IOBBIX METAITHYECKUX dopmax (cM. puc. 6.7).
BHyTpeHHIOI0 MOBEPXHOCTh CTEHOK M IMOJJIOHA CJIErKa CMa3bIBalOT MalIMHHBIM MacioM. Ha
cobpanHyio ¢GOpMy HAJIEBAIOT METALIMYECKYIO Hacaiaky (cM. puc. 6.7) U TYCTOWl cMa3Kou
MMPOMAa3bIBAIOT CHAPYKH CTHIK MEXTy (GOPMOM U HACAJKOM.

[leMeHTHBIN PAcTBOp HOPMAJIBHOW KOHCHCTECHIIMH JUIsl M3TOTOBJICHHUS TPEX 0O0pa3IloB-
0anouek MPUTOTOBJIAIOT TaK e, KaK U JUIs OMpeleIeHUs] HOPMaJIbHOM T'YCTOTBI PacTBOpa, T. €.

n3 500 r mementa u 1500 r mecka. Ha kaxapli HaMEUEHHBINM CpPOK
— WCIIBITAHUS U3TOTOBIISIOT TpU oOpasia.

Jlis yrmioTHeHus: pacTBopa MOJATOTOBJICHHYIO (OpMY ¢ HacaaKou
OPOYHO 3aKPEIUIAIOT Ha CTaHAAPTHOM BUOPOIUIOIIAIKE, CO3JAoIIEiH
BEepTUKAJIbHBIC KoJieOaHusi ¢ ammumatyaor 0,35 mm m yactotoir 2800 —
3000 konebanuii B 1 MuH.

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

112

1 OnMu3UTENbHO | CM U BKIIIOYAIOT BUOPOIUIONIA/IKY. 3aTE€M B T€UEHUE 2 MUH

BUOpallMK Bce TP THE3/Aa GOpPMBI PAaBHOMEPHO HEOOJIBIIMMH HOPILHUSIMU

® ¥’ 3amoJIHAOT pacTBopoM. [lo ucTeyeHnmn 3 MuH (OT Hayana BUOpAIIMH)

BUOPOIUIONIA/IKY BBIKIIOYAIOT U CHUMAIOT (GopMy. 3aTeM CMOYEHHBIM

HOKOM Cpe3al0T M3JIMILIEK PacTBOpa, 3a4MIIAIOT MOBEPXHOCTH 00pas3IoB

|2 BPOBEHb C KpasiMu (OPMbI U MAPKUPYIOT 00pa3IbI.

Puc. 6.20. l'otoBeie 00pa3ipl B popMax XpaHAT B BaHHE C THAPABINYECKUM

Llrbixoska At 3aTBOpPOM (CcM. puc. 6.14) B Teuenune 24+2 u. 3aTtemM 00OpasIibl OCTOPOKHO
YKIJIaJIKU pacTBopa

pacopMOBBIBAIOT M YKJIAJBIBAIOT B TOPU30HTAIbHOE IMOJIOXKEHHE B
BaHHY C BOJIOW, TJIe XpaHAT 0 MOMEHTa ucnbITanus. OOpa3ibl B BOJIE HE
1- pyuxa; JIOJDKHBI COMpUKacarbes oAuWH ¢ ApyruM. HeoOxoaumo, 4toObl 00beM
2— KombIO; BOJIBI B COCYZ€ Ul XpaHeHHUs oOpa3uoB Obul B 4 pa3a OoJiblie 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 00pa3iibl CHBITHIBAIOT HE MO3/HEE
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-0a10YKH UCIIBITHIBAIOT HA U3rHO ¢ momomnibio Mammuasl 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 mnpopesu 5. OOpasen-0ajouky yCTaHaBJIMBAIOT Ha omopsl 13
u3rubaromiero ycrpoicraa (pacctosiuue Mexay ueHtpamu omnop 100 mm) u maxoBuukom 12 co-
3/1al0T NepBUYHOE HaTskeHue Banuka 10. [Ipu oTkiIoHeHHMU cTpenku 2 10 JeneHus 4,5 MmKaibl
HaTsDKeHWe mnpekpamarTt. Ilocine 3Toro, moaHuUMas PyKOATKY YIPaBICHHUS 7, BKIIOYAIOT
AIIEKTPOJBHUTATENIb MAIIMHBI, KOTOPBIM MEpEMENaeT C IMOCTOSHHOM CKOPOCTBIO 10 OIHOMY
KOPOMBICITY pblyara Ipy3 MOCTOSSHHON Macchl. KopoMeico 9 3Toro pelyara CBsi3aHO C CEPBIOi
n3rubaroniero ycrporcrsa. [Ipu mepeMenieHnn rpysa TUIABHO YBEIWYHBACTCS YCHUJIME Ha WC-
MIBITHIBAEMYIO OaI0UKY.

MamuHa cHaOXeHa CUYETYMKOM 8, KOTOpPBIH aBTOMAaTHYECKH, B 3aBUCUMOCTH OT
MIOJIOKEHHSI Tpy3a, TMOKa3bIBaeT HaNpspKeHHe B Oallouke B JaHHBIH MOMEHT HCHBITaHusA. B
MOMEHT pa3pyllieHusi oOpaslia KOpOMBICIO, Majasi, yaapsercs o maildy 4 amoprtusaropa 3 u
BEIKJTFOUaeT MamuHy. Ha cueTdunke ocraeTcs nmokasaHue mpejenna mpoYyHOCTH npu n3ruode. CHsB
TIOJIOBHHKH OalloueK, PYKOSITKY YIpaBlIeHHs OITyCKAalOT B KpaifHee HWKHee mosiokeHue. [Ipu
ATOM MalllMHAa BO3BPAIAeT IPy3 B HAYAIBLHOE MOJIOKEHHE, a CYETYNK COpachIBaeT NIOKA3aHUS 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 0Opa3loB-
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 (mromans 25 cm2). Kaxyro nonoBHHKY 6aI10YKH TOMEIIAI0T
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 yrmopsl INIACTUHOK TUIOTHO MPUJIEray K TOPLEBOM IIaJKoi CTeHKe
oOpasua. [Ipu ucneiTanun oOpaslia Ha CKaThe CKOPOCTh YBEIMUYEHHs Harpy3ku 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.

Hcneitanne 0o0pasmoB-0amouek Ha HM3rU0 W WX IMOJIOBUHOK HAa C)KATHE MOXKET OBITh
BBITIOJTHEHO CTYJICHTAaMH Ha CJICAYIOIIEM 3aHATHH Yepe3 7 wiu 14 cyT, a eciii 03BOJISIET BpeMsl,
To U 4epe3 28 cyr. s mepeBoga 7- unn 14-cyTo4HOM MpOYHOCTH 00pas3oB B 28-CyTOUHYIO
MPOYHOCTb MOTYT OBITh MPUHSATHI OPHUEHTUPOBOYHO KOA(GGUIHMEeHTH: 1,5 miss 7-cyTO4HOM
npo4HoctH, 1,25 — s 14-cyrouHoi.

Pe3ynbratel onpeaeneHus npezena NpoYHOCTH MpU U3rude oopas3noB-6anovek u npenena
MIPOYHOCTU MpPHU CKAaTHUM TOJOBHHOK Oajoyek CTYIAEHTHl 3aHOocAT B Tabmumy 6.16. 3arem
MOJIyueHHBbIE pe3ynbTaThl cpaBHUBaOT ¢ TpeboBanussmu ['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 onpeneneHus npeenna NpoOYHOCTH IEMEHTA IPU U3rH0e U COKATHH

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

1 2 3 HanOOJIBIINX
pPE3YIbTATOB

[Ipenen
MPOYHOCTH
nmpu  u3rude,

MIIa

(krc/cm
)

Pazpym 3HaveHMs I OTACIBbHBIX 00pa3IioB Cpen
aromas Hee
Harpyska IIpu 1 2 3 4 5 6 | 3HaueHUEe U3
WCIIBITAHUU Ha YEeThIpEX
cxkarue, kH HanOOJIBIINX

(xrc) pe3yIbTaTOB

IIpenen
MIPOYHOCTH
MIPUCKATHUH,

MlIla

(xkrc/cm
%)

Taobmuia 6.17

Tpe6OBaHI/I$I K MapKaM MOPpTIaHAUCMEHTA U €Tro pa3HOBI/IILHOCTCI71

IIpenen mnpouHoCTH
NB Bozpacte 28 cyr, Mlla

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 MEJIKOIO UM KPYNHOIO  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 o ['OCT 24104-88, Habop cUT U cUTa C KPYIJILIMU OTBECTUSIMHU
muametpamu 10, 5 u 2,5 MM, cekyHIoMep.

Teopernueckue cBeaeHUS

3epHOBOI (TpaHYJOMETPHYECKHI) COCTaB TIeCKa HWMeeT OOJbIIoe 3HAYCHHE IS
MOJIy4YeHUsl TsDKeJIoro OeToHa 3aJaHHON Mapku. B Tskenom OeTOHE MECOK CIYKUT s
3aMoOJHEHUs] MYCTOT MEXIy 3epHaMH KpYIHOTO 3amojiHuTeNs. B To ke BpeMms 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 IEeCKHM C MaJlod MYCTOTHOCTBHIO U HauMeEHbIen
CYMMapHOM MOBEPXHOCTHIO YacTll. KpymnHblil mecok MMeeT HeOObIIYI0 TOBEPXHOCTh 3€PEH, HO
3HAYUTENIbHYI0 MYCTOTHOCTh. MenKuil ke, HabopoT, o0siajaeT MEHbIIEH MyCTOTHOCTBIO, HO
OuYeHb OOJIBIION CYyMMAapHOU MOBEPXHOCTHIO 3epeH. [losToMy amns mosydeHuss OETOHA MIIOTHOU
CTPYKTYpHI IIPH HAMMEHBIIIEM PAaCX0/Ie LIEMEHTa 1IeJIeCO00pa3HO MPUMEHSTh KPYITHbIE MTECKHU, CO-
JepKaliue ONTUMAaIbHOE KOJIMYECTBO CPEAHUX M MEJIKUX YACTHII.

3epHOBOI COCTaB IECKa XapaKTepU3yeTcsl IMPOIEHTHBIM COJAEp)KaHHEM B HEM 3€peH
pasnu4Horo pasmepa. s onpeeneHus 3epHOBOTO COCTaBa Mecka MPUMEHSIOT CUTOBOM aHaH3.
CpenHroro mpoOy mecka Maccod 2 Kr BBICYIIMBAIOT, a 3aT€M IPOCEUBAIOT CKBO3b CHUTa C
KpYyIJIbIMU OTBepcTUsiMu tuametpoM 5 u 10 mm. [TomydeHHbIe HA CHTaX OCTAaTKH B3BEIIMBAIOT U
ompenenstoT ¢ TouHocThio 10 0,1 % coaeprkanue B necke 3epeH KpynmHocThio 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 npooOsl, 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 mpoceuBarOT ee PyYHBIM WIM MEXaHHYECKUM CIOCOOOM Yepe3 KOMILIEKT 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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JM 4epe3 CUTO Ha YHMCTHIA JmcT Oymaru 3a | muH mpoxoaut He Gonee 0,1 % 3epeH mecka ot
o011eit Macchl MPocenBaeMO HABECKHU.

2

T o8 L
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20 A
)

a0 ,{’{\‘“
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-sar

90

100 !
0 0.3/5 1,25 25 5

0,14 D.63
Puc. 7.5. I'padguk 3epHOBOTO COCTaBa mecka
OcTaTKH Iecka Ha KaXXI0M CHUTC B3BCHIMBAKOT M BBIYUCIAKOT YAaCTHBIC OCTATKU Ha
KaXJIOM cuTe ¢ TouHOCThIO 110 0,1 % mo dhopmyse:

a,=m /m-100,

r7ie &, — 4acTHbII OCTAaTOK, %;

fonHee 0CMAMKY HE cumax , %

M, —Macca oCTaTka Ha JAHHOM CHTE, T,

M — Macca IpocermBaeMoOil HaBECKH, T.
3ateM ¢ TouHOCThIO 70 0,1 % omnpenensroT MoJaHbIE OCTATKH Ha KaxkaoM cute. [loHbli
ocTatok A, %, onpefeNnsaoT Kak CyMMy YaCTHBIX OCTATKOB Ha BCEX CUTAX ¢ OOJIBIINM pasMepoM

OTBEPCTHH IUIIOC OCTATOK HA JAHHOM CHTE 10 (hopmyrie:
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 OLICHKHM 3€pHOBOTO COCTaBa MeCKa W ero MPUroJAHOCTH Ul MIPUTOTOBJICHUS 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 opiMHAT — 3HAYECHUS TOJHBIX OCTATKOB Ha
COOTBETCTBYIOIIUX cUTax, %. [lonyueHHbIe TOUKM COEAMHAIOT JOoMaHO# nuHueil. Ecnu kpuBas,
XapaKTepHU3yIollasi 3epHOBOM COCTAaB HCIBITYEMOTO IECKa, pacrojaraercs B 3allTPUXOBAaHHOM
yacTu rpaduka, TO TaKOW MMeCOK MPU3HAIOT TOJHBIM JJisi IpUroToBjIeHus 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 JoKHO ObITh Oojiee 5 % mo Mmacce. KoinyectBo
MEJKHUX YacTull, mpouenamux yepes cuto Ne 014, He nosmkHO npespimats 10 %.

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

BBIYUCIAIOT C 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
MOJPA3ACNAIOT Ha CIEAYIOIIME TPYIIbl: KPYIHBbIE, CpPEIHUE, MEJIKHE W OuYeHb 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
" piire 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 Kakjaas Opuraaa ompenenser 3epHOBOil cocTaB mnecka. CTyIeHTbI
KaXJI0M Opuraapl TPOCcenBaroT MpoO0y Ha HaOOpe CTAaHAAPTHBIX CUT, TIOCIIEC YETO PACCUMTHIBAIOT
YacTHbIE U TMOJHBIE OCTAaTKH HA CHUTaX B IMPOIIEHTAX, a TaKXKE BBIYMCISAIOT MOIYJIb KPYIHOCTH
necka. Pe3ynbraTel 3aHOCAT B Tabauity 7.7 )KypHana JUist JabOpaTOPHBIX U IPAKTHUECKUX padoT.
B 3TOM e xKypHale Mo MoJTyd4eHHBIM pe3yiabTaTaM KaxAbli CTYyJEHT CTPOUT I'padpuk 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%.

Breruuciaum nojiHbIe OCTATKHM HA CUTaX 110 q)OpMy.]'ICZ

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 %.

Pe3ynbTathl ompesenenns YacTHBIX U TMOJIHBIX OCTaTKOB HA CUTaX MCIBITYEMOTO Tecka
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
CBHUACTCIIBCTBYET O MPUTOJHOCTHU IECKA IJId MPUTOTOBJICHHUA OetoHa.

Monyinb KpyIHOCTH ecKa BBIYUCINUM 0 popMyIie:

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, COOTBETCTBYIOIIMMH HOMHHAJIBHBIM pa3Mepam 3epeH aanHou ¢pakuuu 1,251, /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 M3 OCHOBHOTO TpeOOBaHUS:
MOJIyYUTh HAaWMEHBIIMH O00BEM MYCTOT B KPYIHOM 3alojHUTENE, a, CIeJA0BaTEeIbHO,
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 kaxkno#i ¢hpakiuu rpaBus WiId MICOHS TOJDKHBI OBITH
3epHa BCEX pa3MepoB OT HAaWOONBIIEr0 10 HAUMEHBUIEro AJs JaHHOW (pakuuu. 3epHOBOM
COCTaB 3arpsi3HEHHOT0 He(PaKIMOHHUPOBAHHOTO IIEOHs (TpaBusl) ONMPEIENSIOT IPOCEUBAHUEM C
OJIHOBPEMEHHOU MPOMBIBKON BOJOW MpoObI 3amonHuTens. B ycrnoBusix yuebHOU snaboparopuu
[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 3alOJHUTENH 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.
IIpu oTCyTCTBHMM CHUT C OTBEpPCTUSIMM, JAUAMETP KOTOpbIX TO4HO 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 OTBEPCTHSAMHU auamerpoM 70 M,
OTIPENIENIAIOT TAKKe HEOOXOIUMBIN JIIsl MOCTPOSHHSI KPUBOW MPOCEUBAHUS TPENENbHBINA pa3Mep
3epeH 1ieOHs (rpaBusl), NCHOJb3Ys MPOBOJOYHBIE KOJbIa-KaTuOps! pasnuanoro quamerpa — 100,
120 MM mim OoJiee B 3aBUCUMOCTH OT KPYITHOCTH.

Jlanee BBIYMCIIAIOT OCTAaTKU HAa KaXJOM cuTe, % K CyMMapHON Macce IpOCEsHHOU
poOBbI:

a =(m —100)/=m,

rjae M,—macca oCTaTKa Ha JaHHOM 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 — YacTHhIe OCTaTKH HAa BCEX CHTaX ¢ OONBIIMMHU PasMepaMH OTBEPCTHH
ILUTIOC OCTATOK Ha JaHHOM cute, %.

3areM ycTaHaBIMBalOT Haubonemyro D, n Haumensmyro D, KpyIHOCTH 3epeH
mebHs (rpaBusi). 3a HAWMOOJBIIYIO KPYIMHOCTH 3€pEH NMPUHUMAIOT pa3Mep OTBEPCTUS TOTO

BEPXHEr0 CHUTa, HAa KOTOPOM IOJIHBIM OCTAaTOK HE MpeBbIaeT 5 %, a 32 HAUMEHBIIYI0 KPYTHOCTh
— pa3Mep OTBEPCTHsI HIDKHETO CHTA, MOJHBIA OCTaTOK Ha KOTOPOM COCTaBiisieT He MeHee 95 %.

Kpome Toro, Beramcisior 3uadenust 0,5(D,,, +Dypn,) ¥ 125D, . 3epHOBOi cocras
KOKI0# (paknuu Wiv cMecu (pakiuuil JOJHKEH HAaXOIUTHCS B Tpeesiax, YKa3aHHBIX B TaOll.
7.15.

Tabmuma 7.15

3epHOBO# cocTaB 11eOHs (TpaBHs)

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

HBIX CUT
[TomHbIH or 90 or 30 Ho o

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) MNPU3HAKOT I'OAHBIM II0 3€pPHOBOMY COCTaBy I MPHUI'OTOBJICHUA 6eTOHa, CCJIN KpuBasa
€TI0 3CPHOBOI'O COCTaBa pacIiojaracTcs B SaHITpHXOBaHHOﬁ 4aCTu Fpa(bI/IKa.
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Monnpie OCTATKH Ha cHTax. %
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D__ 0,5(D n+Dne) D, 125D,

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 YCIIOBHU MOYKHO OTKa3aThCsl OT MPOMBIBAHHUS 3aITOJTHUTEIS BOJIOM.
[IpoOy mieOHs (rpaBus) ¢ HauboJsbmield KpymHOCTHhIO 3epeH 40 m 70 MM, BBICYIIECHHYIO 10
MOCTOSIHHOM Macchl, MPOCEHBAIOT Ha HAOOpe CTaHIAPTHBIX CHUT, MOCIE YEro pPacCYUTHIBAIOT
YacTHBIE W TOJIHBIE OCTAaTKU HAa CUTax B MPOLIEHTaX M Pe3ylbTaThl 3aHOCAT B Tabmuiy 7.16
KypHaja i J1a00paTOPHBIX W TPAKTHYECKUX padoT. 3aTeM HAHOCAT Ha TpaduK TIOJTHBIE

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

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

L[J'Iﬂ CpaBHCHHA PCKOMCHAYCTCA HAHOCUTH HA I‘pa(l)I/IK KPHUBLIC 3CPHOBOI'O COCTaBa HIG6H$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
, BBIYHMCIICHHBIE 110 NPUBEJCHHOM paHee Qopmyne. 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
3epHoBOIi coctaB mebHs (Macca 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$I pacnojiaracTtcsa B 3aHITpHXOBaHHOﬁ qacTu
rpa(bmca, a 9TO CBUACTCIILCTBYCT O IMPUTOAHOCTHU IIIC6H$I JJId IIPUTOTOBJICHU A OeroHa.

OITPEAEJIEHUE ITPOYHOCTH EBHA (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, mrkad cymmIbHBINA, HUIMHAPHI CTABHBIC C BHYTPEHHUMH auameTpamu 75 u 150 Mmm
U BBICOTOW COOTBETCTBEHHO 75 M 150 MM cO CBEMHBIM JTHOM M IUIYHXXEpOM, COCYA AJs
HaCBIIIeHUs IeOHs (TpaBusi) BOJAOH.

Teopernueckne cBecHNUs

[Ipounocts mieOHs (TpaBUs) OIIEHWBAIOT KOCBEHHBIM IIOKAa3aTeTeM APOOMMOCTH TIPH
CKAaTUM B LMIMHApPE. OTO HUCHBITAHWE KPYIMHOTO 3alOoJHUTENS BBIMOJHSIOT CIETYIOIIUM
obpazom.

[IleGenp (rpaBmii) ¢pakmuii 5-10; 10-20 mwmum 20-40 MM TpoceBaroT dYepe3 CUTa C
OTBEPCTHAMH, COOTBETCTBYIOIIMMH HauOossmeid D, ,.n Hammenbmew D, KpymHOCTH

ucneityeMoit ppakiuu. lllebens (rpaBuii) kpymHee 40 MM IIpeABAPUTEIBHO APOOAT 10 hpaKIuu
10-20 u 20-40 MM, KOTOpBIE 3aTeM IIOJBEPTalOTCS HCIBITaHWIO. M3 ocTaTka Ha CHUTE C

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) HMCHBITHIBAIOT B CYXOM HJIM HACBHIIIEHHOM BOJIOM
COCTOSIHUM, JIJISl YErO 3alOoJIHUTENh BBICYIIMBAIOT 10 MOCTOSIHHOW MacChl U MOTPYXKAOT B BOAY
Ha 2 y. [locne HachIEHUS B BOJIE €r0 OOTHPAIOT MATKO BIIaXKHOU TKAHbIO.

Jlnst ompeneneHuss Mapku 1meOHs (TpaBus) MO JAPOOMMOCTH B LHJIMHIAPE NPOOy
MOMENIAI0T B LWJIUHAP CO CheMHBIM JHOM (puc. 7.8) mmamerpom 150 MM; I TEKyIIero
KOHTpoJisi KadecTBa IeOHs (rpaBusi) ¢dpakumm 5—-10 m 10-20 MM HCHOJB3YIOT ITHUIUHID
muamerpoM 75 mm. s ucnbiTaHus meOHs (TpaBus) B HWJIMHAPE TUAaMETPOM 75 MM U3
MOJrOTOBJICHHOM TTpoOBI OepyT HaBecky 0,4 Kr, a IPU MCIBITAHUHM B IIWJIMHIApE nuameTrpom 150
MM — 3 kr. HaBecky mieOHst (TpaBusi) BBICBINAIOT C BBICOTHI 5 CM B COOTBETCTBYIOUINI IUIHH]ID,
pa3paBHUBAIOT BEPXHUU YPOBEHb MaTepHasa TaK, 4TOObI OH MPUMEPHO Ha 15 MM He JOXOIMIT 10
BEPXHEro Kpas IIIMHJpPA. 3aTeM BCTaBISIIOT B LWIMHJIP TUTYH)KEP, IPH TOM €ro IJINTa J0JDKHA
ObITh Ha YPOBHE BEPXHEro Kpas IMIIMHIpA. B ciaydae eciu BepxX IIUTHI HE COBMATAET C KpaeMm
UWINHAPA, YAAISIOT WK JO0OaBISIOT HECKOJIBKO 3€peH HCIBITHIBAEMOTO 3arlojHHUTENsS (Macca
3THX 3€peH JOJDKHA ObITh yuTeHa B pacuere). [locrme 3TOro mMIMHAP YCTaHABIMBAIOT Ha
HIDKHIOIO TIJIMTY THpaBindeckoro mpecca. IloBbimas 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 LWJIWHIPAa W B3BEIIMBAIOT. 3aTeM pa3ApoOJeHHBIA B IMIIMHIpE
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. CranpHOM HIUIMHIP CO CHEMHBIM THOM U IUTYHXKEPOM

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

Ocratok meOHs1 (rpaBusi) MOCJIE MPOCEMBAHUS 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 HPOCEUBAHUS Pa3IPOOJEHHOrO B LWIMHAPE IIEOHS

(rpaBus), Kr.
Pe3ynbrathl onbITOB 3aHOCAT B TaOuILy 7.17.
Tabmmia 7.17
Pesynbrathl onpeneneHuss MpOYHOCTH COCTaBa MeOHs (TpaBus)

Macca Ocratok [Toxk ITok
] HaBECKH 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 npoBOJAT Ba pasa, U Mokazareiab JpOOUMOCTH 11eOHs (TpaBHsl) BRIYUCISIIOT
Kak cpemHee apudmernueckoe AByX omnpeneneHuil. [lpu ucneiTanun mebHs (TpaBus),
COCTOSIIIIETO M3 CMECH JIBYX WU OoJjiee CMEXHBIX (paKiuii, MokazaTelb APOOUMOCTH BbI-
YHUCIAIOT KakK CpPEJHEB3BEIIEHHOE pe3yJIbTaTOB HCIBITAHUS OTICIbHBIX COCTaBISIOIINX
¢dpakumii. B 3aBUCMMOCTH OT TOKazarels ApoOMMocTH IeOeHb (rpaBuii) MOJpa3feisaioT 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 maccel ot 16 10 24 %).

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

Jns mpenBapuTEeNbHONW OLIEHKM MPUTOAHOCTH TpaBus (UieOHS) MO HMX MPOYHOCTHU
(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 JpOOMMOCTH B 8 12 16
HUJIUHIpE, HE OoJiee

14. Pacuet opueHTUPOBOYHOIO COCTaBa TSHKEJIOro OETOHA.

[{eap pabOTHI — OCBOSHUE METOAMKH TI0I00Pa TSHKEIIOTO OETOHA.

Ob6opynoBanue: Beckl o ['OCT-24104-88, ¢Gopmbl UIsi M3TOTOBJICHUS KOHTPOJIBHBIX
oOpasuoB 6erona no ['OCT 22685, curo ¢ pasmepom otBepcTuil 1,25 MM, mKad CyMINUIbHBIN,
KOHYC HOPMAJIbHBIN.

Teopernyueckue cBeAeHUs

[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 yI000YKIaApIBAEMOCTh OETOHHOM CMECH JJIs MPUHSATOTO CIoco0a ee YINIOTHEHHS, a TaKKe
nproOpeTeHre OETOHOM 3aJaHHOM MPOYHOCTH B HA3HAYCHHBIA CPOK IMPHU HAWUMEHBIIIEM Pacxojie
IIeMEHTa. B OTIenpHBIX CIydasx BBOJSAT TakKe TPeOOBAHUS O TOJyIeHUH OETOHA HEOOXOAMMOM
TUTOTHOCTH, MOPO30CTOHKOCTH, BOJOHETIPOHUIIAEMOCTH.

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

3

Puc. 9.1. Cxema cTpyKTypbl 3aTBEpJEBILETO TSHKENOT0 OeToHa

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

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

Jlns pacueTa cocraBa TSDKENOro OeTOHAa MMeeTcs HECKOJBbKO METOOB, CpeIu KOTOPBIX
HauboJiee MPOCThIM U YAOOHBIM SIBJIIETCSI METOJI pacyera Mo «abcoMOTHBIM oObemamy. [lpu
3TOM METOJIe MPEAIoJaraeTcs, 4YTo CBEKENPUIrOTOBIEHHAs OETOHHAs CMECh IOCNe YKIAJIKu B
¢dopmy miu B onastyOKy U YIJIOTHEHHas! B Heil He OyJIeT UMeTh IyCTOT.

CocrtaB GeToHa 10 METOIy «aOCOJIOTHBIX 0OBEMOBY» MOAOHPAIOT B JBa dTana. BHavane
pPacCUMTHIBAIOT OPUEHTHPOBOYHBIM cOCTaB OETOHA, 3aTEM pacueT MPOBEPSIIOT U YTOYHSIOT IO
pe3yiabTaTtaM MpoOHBIX 3aMECOB M UCTIBITAHUN KOHTPOJIBHBIX 00pa3IoB.
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Pacuer opueHnTHpoBOYHOTO cocTaBa Oerona. [[ng pacdera coctaBa TsDKENIOro OeroHa
HEOOXOJMMO HMETh CIEIyIollHe JaHHble: 3ajaHHyl0 Mapky OeroHa R, TpeOyemymo
y1000yKIIaIbIBAEMOCTh OETOHHOW CMecH, onpeensieMyro ocankoi konyca OK, cMm, a Taxxke xa-
PAKTCPUCTUKY UCXOAHBIX MATCPHUAJIOB - BUJ U AKTUBHOCTb IEMCHTA 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»
3amoJHUTENeH W, U Wy (/) -

CocraB  OeroHa Juii  MNPOOHBIX  3aMECOB  PACCUMTHIBAIOT B  CJEIYIOILICH
IIOCJIEJOBATEILHOCTH: BBIYUCISAIOT BOJOLIEMEHTHOE OTHOLIEHUE, PACXOJ BOJIbI, pacXo LIEMEHTa,
TI0CTIE Yero OMpeeNsIoT PacXo  KPYMHOTO H MEKOTO 3aronHuTeNs Ha 1 M° GeToHHOI cMecH.

BonouementHoe otHomenue B/Il BblumcnsoT ucxons u3 tpedyemoil mMapku 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
3HaueHus ko3pdunueHToB A u A

XapakTepucTUKa A A1
3aII0JIHUTENIEH U IIEMEHTA

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

HpI/IMe‘IaHI/IHZ 1. K BbICOKOKaueCTBEHHEBIM marepuajiaM OTHOCAT H_IG6GHI> N3 IIJIOTHBIX
TOPHBIX IIOPOA BBICOKOMU IMPOYHOCTHU, IICCOK ONTHUMAaIbHOMI KPYIIHOCTH W MNMOPTIAHAUEMCHT
BBICOKOM aKTUBHOCTH 0Oe€3 ,I[O68.BOK NJIN C MHUHUMAJIBHBIM KOJHNYECTBOM FH,HpaBHH‘ICCKOﬁ
I[O6aBKI/I B €ro COCTaBC, 3aIllOJIHUTCIN OJOJDKHBI OBITH YHUCTBHIE U (bpaKI_lI/IOHI/IpOBaHHBIe. 2. K
PAOOBBIM MaTCpuaiaM OTHOCAT 3allOJHHUTCIIN CPCAHCIO KadYeCTBA, B TOM YHCIIC FpaBHfI,
HNOPTIAHAUCMCHT CpC,HHGfI AKTUBHOCTU HJIN BLICOKOMapO‘IHHﬁ IJIAKOIIOPTIaHAUCMCHT. 3. K
MarepuajiaM IOHMWKCHHOI'O0 Ka4CCTBa OTHOCAT KPYHHBIC 3allOJIHUTCIN HU3KOU IIPOYHOCTH,
MCJIKHEC IICCKHU, HEMCHTHI HU3KOH 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[ BOJbI (BOI[OHOTpe6HOCTB), J'I/MS, OPUCHTHPOBOYHO OIPCACIIIOT HUCXOOA U3

3aJJaHHOM yI[060y1(J'Ia,Z[LIBaeMOCTI/I OCTOHHOM CMECH IO TaOJI. 92, KOTOpast COCTaBJICHA C YUECTOM
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 cpeaHel kpymHocTH. [Ipy  KCMONB30BaHMU  MYIIIOJAHOBOTO
NOPTIAH/IEMEHTa PacXo BOABI yBenuumBaeTcs Ha 20 Kr/M°; B ciydae IPHMEHEHHsS MEJKOTO
MecKa B3aMEH CpPEJHEro pacxo] BOJbl TakkKe yBeiauuuBaercs Ha 10 Kr, a mpH KCMOIb30BaHUU
KpYITHOTO TecKa yMeHbIaercs 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
YCIIOBHUSA TOJIy4EHUS IJIOTHOTO OETOHAa pacxoj LIEMEHTa YBEIMYHBAIOT IO TpeOyeMOoW HOpPMBI
WJIM BBOJIT TOHKOMOJIOTYIO TOOABKY.

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

1. CyMmMa 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
3ar0JIHUTENIE C HEKOTOPOU pa3ABUKKOM 3€peH, T. €.

Ll py+Blpy,+111p, :Vn.m(f)(ﬂl(r)/pu](r))a'

eV, — IYCTOTHOCTD 11e0HS (IpaBusi) B PHIXJIOM COCTOSIHUY;

u(r)
Py~ HACBITIHASA IJIOTHOCTH 1EOHS (TpaBus), Kr/m3;
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a — K03 unueHT pa3aBMKKU 3epeH MmeOHs (TpaBHs), MPUHUMAIOT B 3aBHCHUMOCTU 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 INIACTHYHBIX 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 (GOpMyIy IUIS OMpENeNIeHUs] pacxona
uieOHs (TpaBusi), Kr/M3 OETOHA:

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

TMocrne onpeseneHns pacxoa IebHs (TpaBhs) PaCCUNTHIBAIOT PACXOJ TECKa, KI/M°, KaK
Pa3HOCTh MEXIy MPOEKTHBIM 00BEMOM OETOHHOW CMECH U CyMMOH aOCOJIFOTHBIX O0O0BEMOB
IIEMEHTA, BOJIBI U KPYITHOTO 3aIOJTHUTEIS TT0 GOopMyIie

Onpenenue pacxon kommoneHto 1, B, II, III(I') 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
COCTOSIHUM Ha CyMMY OOBEMOB CyXHX COCTABJISIONINX, 3aTPAau€HHBIX Ha €€ IPUTOTOBJICHUE!

):1/ a + 1 +lll(]“)

Purg.  Pun  Pou

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

V.V, Vyry — 00beM CYXHX COCTABIAIOLIMX, 3aTPAYCHHBIX HA MPUTOTOBJICHHC I M3

GeTOHHOM cMecH, M°

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

3HaueHue kod3duirenrta Beixoaa 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 €€ MOABMKHOCTh WM KECTKOCTb. MeTonnKa onpeneneHuss NOABMWKHOCTH U
KECTKOCTH IETOHHOH cMmecu mnpuBereHa B jal.p. Ne9.2. Eciau GeToHHas cMech MOJIyduiach
MeHee MOJBI)KHOM, ueM TpeOyeTcs, TO YBeIMYHMBAIOT KOJUYECTBO LieMeHTa nopuusmu mo 10 %
NEPBOHAYAIIBHOTO M J00ABISIOT  COOTBETCTBYIOLIEE  IIEMEHTHO-BOJHOMY  OTHOILIEHHIO
KOJIMYECTBO BOJBI. B TOM cityuae, Korja MoJIBHKHOCTh CMECH TOJIydHJIach 0oJbllie TpeOyeMoi,
N00aBIISAIOT HEOOJIBIIMMU MOPLHUAMH NECOK U KPYIHBINA 3aNOJIHUTENb, COXPAHsAsS OTHOLICHHE MX
MOCTOSIHHBIM. TakuM myTeM JToOMBaIOTCS 3a/laHHOM MOJABM)KHOCTH OETOHHOM CMECH.

O0bem 3ameca OETOHHOM CMeCH, MOJTYYEHHOW MOciie KOPPEKTUPOBAHUS COCTaBa €€ 1o
MOJIBKHOCTH, MOXKET OBITh OIpeIeTIeH JefIeHueM 001Iei Macchl H3pacXo/10BaHHBIX MaTepHajIoB
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),
M3PacXO0/I0BaHHBIX HA 3aMeC, KT
0;.,, — CPENHSS UIPTHOCTH GETOHHOM cMecH, Kr/M°.

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

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

() = (miv;.

[Tomumo naHHOTO 3ameca, /Ui YTOYHEHUsI cOCTaBa O€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 %, yeM y ocHOBHOTO 3ameca. Jliis
JBYX JOTMOJHUTEIBHBIX COCTAaBOB OETOHA OIpPENENsIOT pacxXoj] BOJbI, IEMEHTa, KPYINHOTO
3aMOJHUTENS U MeCKa aHAaJOTHYHO MPUBEJCHHOMY BBIIIE pacyeTy.

N3 6eToHHO# cMecH Ka)X0ro 3amMeca M3rOTOBIISIOT MO TPU KOHTPOJBHBIX 0Opa3ia-Kyoa
paszmepoM 150x150x150 MM, KOTOpBIE MCHBITBIBAIOT Ha CKaTHE 4yepe3 28 CyT HOpMaJbHOTO

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

BBIOMPAIOT BOJOIIEMEHTHOE OTHOIIICHHE, 00ECTIeUnBarOIIee ToJydeHre 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 %. CocraBnsromme OETOHHOW CMECH MEepPEeMELIMBAIOT BPYYHYIO WU
MeXaHW4YeCKUM crocobomM. OOBeM OETOHHOM CMeCH OJIHOTO 3amMeca TMpU PydYHOM
MepeMelMBaHnu (JIomaTaMH) He JT0JDKEH npeBbimaTh S0 J1.

Ha wmeramnuueckyio ¢opmy-60ek pazmMepoM B IjaHe 1X2 M cHayajga BBICHIIAIOT
OTBEILIEHHOE KOJIMYECTBO MECKa, 3aTeM JO00aBIISIOT LEMEHT M MEePEeMEIIUBAIOT 0 MOTYyYCHHS
CMECH OJHOPOJHOIO I[BETa; 3aTeM JOOaBISIOT KPYMHBIA 3allOJIHUTENb W BCIO CMECh
MEePEeMEIMBAIOT JI0 TeX MOp, MoKa 1medeHb (rpaBuii) He OyJIEeT paBHOMEPHO pacIpeesicH B CyXou
CMECH; B CepellMHe CMECH JeNaloT yriyOjeHue, KyAa BIUBAIOT MOJOBHHY OTMEPEHHOW BO/IBI,
OCTOPOXKHO MEPEMEILINBAIOT U, J00aBUB OCTAJILHYIO YAaCTh BOJbI, DHEPTUYHO MEPEMEIINBAIOT Oe-
TOHHYIO CMECh JI0 JOCTH)KCHHSI €10 OJHOPOJHOCTH. JIIMTENbHOCTh MepeMelmuBaHus (0T
MOMEHTA MPUIMBAHUS BOJIbI) JOJKHA COCTaBIAThH MpU 0ObeMe 3ameca 110 3 1 — 5 MuH, a0 50 1 —
10 muH.

[Ipn MexaHMYeCKOM MEpEeMENIMBaHUU MaTepHalibl B OCTOHOCMECHUTENb 3arpyXaroT B
CIIeyIOIIEeH MOCIeI0BAaTeIbHOCTU: TECOK, IEMEHT, KPYITHBIN 3all0JIHUTENb, BOJA; JIUTEIHHOCTh
MepeMeIIMBaHus JOKHA COCTABIATh 2 MUH C MOMEHTA OKOHUYAHHS 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 pe3ynbTataM NMpoOHBIX 3aMECOB U UCIIBITAHUN KOHTPOJIBHBIX 00pa3I[0B-KyOOB BHOCST
KOPPEKTHUBBI B pacdeTHBIM cocTaB OeroHa. [Ipu 3TOM yUHUTHIBAIOT (PAKTHYECKYIO BIAXKHOCTb
3aMOJHUTENC M TepEecUMTHIBAIOT HOMUHAIBHBIA COCTaB OETOHHOW CMecH Ha TMPOU3BOJ-
cTBeHHbIA. [Ipu Takom mepecuere KOJUYECTBO BIAXKHBIX 3aIlOJIHUTENICH YBEJIWYMBAIOT HA
CTOJIBKO, YTOOBI COJIEpKaHHWE B HUX CYyXOT0 MaTepuasa PaBHSIOCH PAaCUETHOMY, a KOJIUYECTBO
BBOJIUMOM B 3aM€C BOJIbl YMEHBIIIAIOT HA 3HAUYEHUE, PABHOE COJAEPKAHUIO BOJIbI B 3aMOJIHUTEIISX.

CpenHI TUIOTHOCTh YIJIOTHEHHON OETOHHON CMECH MOXXHO OIpPENeNUTh MpH
M3TOTOBIICHUH KOHTPOJBHBIX 00pa3loB-KyOOB, B3BemmuBas myctyio ¢opmy u dopmy c
YILTIOTHEHHON OETOHHON CMECHIO.
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[IpousBoicTBeHHBIN (MOJIEBOI) cOCTaB OETOHA MO MAacCE€ BBIYUCISIOT MYTEM JCJICHHS
pacxojia KaxKJJoro KOMIIOHEHTa OETOHHOM CMECH Ha PacXo/1 LIEeMEHTa:

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

o 00beMy cOCTaB OETOHA BBIPAKAIOT CIICAYIOIIHM 00pa3oM:
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 no3upoBKM COCTaBISAIOMMX OETOHHOM CMECH Ha OJMH 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 mpoBeneHun naHHOW JTAOOPATOPHOW PabOTHI MOATPYIITY CTYJICHTOB PA3CiSIOT Ha
Opurazpl MO TPH-YETHIPE 4YeJOBEKa W KaXAOW Opuraae NopydaroT 3alpOoeKTHPOBATh OETOH
ONIPEIECICHHON MAapKH, HO OJTMHAKOBOM MOJIBU>KHOCTH.

CryneHTsl Kaxa0W Opurajbl BBINOJHAIOT CAMOCTOSATEIBHO pacueT cocTaBa OeToHa,
MIPUTOTOBIISIE MPOOHBIE 3aMEChl, KOPPEKTUPYIOT COCTaB OETOHHOW CMECH IO MOJBHKHOCTH,
U3TOTOBJISIOT KOHTPOJIbHBIE 00pa3Iibl U UCTIBITHIBAIOT UX B 3aJaHHBIE CPOKHU.

Jig nydmied opraHuzaiMu  yd4eOHOTO Tpollecca IpHU MPOBENCHHH J1abopaTOpPHBIX
3aHSTHUM, KOHTPOJIbHBIE 00pa3lbl-KyObl PEKOMEHIYeTCs HCHBIThIBATH HE udepe3 28 cyT, a Ha
CJIEYIONIEM 3aHATHH, T. €. Yepe3 7 win 14 CyTok, MoJIb3ysACh MpU 3ToM Kodhdumuentamu 1,5
(mns 7 cyrok) u 1,25 (st 14 cyrok).

3areM CTYIEHTHl COBMECTHO C MpPENOJaBaTeleM Ha OCHOBAHUM IOJYUYEHHBIX KaxKIOu
Opura/ioil JaHHBIX CTPOSAT TpadUK 3aBUCUMOCTH IMpouHOocTU OetoHa ot B/LI, mo koTopomy
OTIPEIEIISAIOT JEHCTBUTENLHOE BOJOLIEMEHTHOE OTHOIIICHHE OETOHA 3aJaHHON MapKH.

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

[Tpumep. TpebyeTcs mogoOpaTh COCTaB TSHKEIOTO OETOHA MapKU

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

paccuuTaTh pacxoj MaTepHalloB 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 COCTABISIOMMX 0, , = 1200 kr/m3; o, ;= 1500 kr/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 mpeoOpazoBanust oTHOCUTENBHO B/L] dhopmyna mpumer Bu;

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

3nauenue A =0,65 BeiOpano mo Tabm. 9.1 kak sl BBICOKOKA4eCTBEHHBIX MAaTEPHAJIOB.

2. Pacxox Boael Ha 1 M° GETOHHOW cMecH OmpenensioT 1Mo Tabm. 9.2, yduThIBas
3a/IaHHYIO0 OCAaJIKy KOHyca OCTOHHOW cMmecH sl OeToHupoBanus O6anok u koysoHH OK = 3 cwm.
Jnist mosrydeHnss OETOHHOW CMECH TaKoW TOABIKHOCTH C MPUMEHEHHEM B KauyeCTBE KPYITHOTO
3aMOJTHUTENS IeOHs ¢ HaubObIIel KPyTHOCTEIO 3epeH 40 MM, pacxod Bojsl Ha 1 M® GeToHHOI
CMECH JOJDKEH COCTaBIATh 175 Kr.

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 pa3aBmKKe 3epeH o =1,3 BeiOpaHo 1o Taba. 9.3.
5. Pacxo1 recka B CyXOM COCTOSIHHH 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 PACUETHOHW CpeljHEH IUIOTHOCTBIO 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,
MOABIKHOCTH KOTOPOU OMpPEAETSIOT ¢ MOMOIIBIO CTaHAapTHOTO KoHyca. Ecnu ocanka konyca 1
CM, T. € MEHbIIEe 3aJaHHOW (KaK B HalleM MpUMepe), TO s YBEIMYEHUS MOABMKHOCTHU
oeronHoi cmecu noGamisior 10 % nementa u Boawl (mementa 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. €. OyleT COOTBETCTBOBAThH 33JaHHOM, OIBIT 3aKAHYMBAIOT U YCTAHABIUBAIOT
NEeWCTBUTENLHBIA Pacxo]] MaTepHaioB ¢ yueroM fo6asneHust 10 % nemMeHTa u BOJIbI, OTPEACISS
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 PacXoJ 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. [IpousBocTBeHHBINH (MOJIEBOM) cOCTaB O€TOHAa BBIYMCIAIOT, MPUHUMAsS BO
BHHMMAaHHE BJIQYKHOCTh 3alOJIHUTENEH (B JaHHOM NpUMepe BIaXHOCTh necka 3 % u mebHs 1 %),
B CBSI3U C Y€M HEOOXOAMMOE KOJIMUYECTBO BOJbl YMEHBIAOT:

188—(3-599/100+1-1366/100) =183 —(18-+14) =156 «r.
HpI/I 9TOM KOJHWYECTBO 3aIIOJIHUTEJICH COOTBETCTBEHHO YBCIINYNBAIOT:
TMecok — 599(1+3/100) =599+18 = 617 kr

[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

0eToHOCMEeCUTEN C MoJIe3HBIM 00beMoM Oapabana 1,2 m3 (1200 i) onpeaensitot o 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 naGopatopum M3 NPUTOTOBIEHHOM OETOHHONH CMecH IpPOOHBIX 3aMecOB
o0beMoM 1o 50 1 JenaroT KOHTPOoJIbHBIE 00pa3ubl-Kyos! pazmMepoM 150x150x150 MM, koTopeie
[OCJIe XpaHEHHs B HOPMAJbHBIX YCIOBHUSX HCHBITHIBAIOT B 3aJaHHble CPOKU (0ObIYHO 7 M 28
CyTKM) Ha  TujpaBiauueckoM  mpecce. [lo  pesyabTatamM — HCHBITAaHUH — CTPOSAT
rpaduK M YTOYHSAIOT BOJOLEMEHTHOE OTHOIIEHHE, oOecleunBaroliee MoTydeHue OeToHa
3aIaHHON MapKH.

B yue6Hoit nabopaTopuu B 1eIIX SKOHOMUU MaTepUaoB 00beM 3aMeca OETOHHON cMecH

MOJKET OBITh NMPUHAT 25 JI MPU U3TOTOBIEHUHU 6 00pa3oB-KyOoB pazmepom 150x150x150 mm u
10 1 mpu U3TOTOBIIEHUHU TAKOTO e KoJIMYecTBa 00pa3noB-kyooB pazmepoM 100x100x100 mm.
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15. TlpuroroBnenne OETOHHOW CMECH C 3aJlaHHBIMU XapakTepuctukamu. OmnpesnerneHue
MapKH U Kjacca

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

Oo6opynosanue: Becsl o I'OCT 24104-88, cexynnomep, DPopmbl [Uisi U3TOTOBJICHUS
KOHTPOJIbHBIX 00pa3iioB Oetona nmo 'OCT 22685, koHyc HOpMaJIbHBIN, TPOTUBEHb, IITHIKOBKA,
NpsIMOM  METaJUIMYECKUN TIaAKUM cTepkeHb JuamMHTpoM 16 MM, ammoir 600 MM ¢
OKpYTJIEHHBIMU KOHIIaMH, BUOpoILIonaika JaboparopHas kenpMma tuna Kb.

Teopernyeckue cBEACHUA

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

OT KoHTpoJIupyeMOW OCETOHHOW cMecH oTOuparoT cpenHioo mpody. Ha wmecte
MPUTOTOBJICHUSI OETOHHOW CMECH CpPEIHIO TpoO0y OTOMpAIOT TPH BBITPY3KE CMECH U3
6eroHocMecutens. Ecnu cmech BBITpYXKarOT U3 OETOHOCMECHUTENs NEPUOANYECKOTO JEHCTBHUS,
npoOy OoTOMpAIOT B TpU MpHEMa: B Hayaye, CepeIuHE U KOHIE pasrpy3Ku; €ClId U3 CMECUTEIs
HETPEPBIBHOTO ACHUCTBUS, TO TAKXKE B TPU MpUEMa, HO C MHTEpPBAJIaMH | MHUH.

[Tocne BeIrpy3ku OETOHHON CMECH Ha MECTe YKJIAJIKU U3 TPAHCHIOPTHBIX CPENCTB MpoOy
OTOMpAlOT U3 HECKOJBKUX MECT OJIMHAKOBBIMHU mopiusiMu. O0beMm cpenHell mpoObl OeTOHHON
cMmecH He JoJpkeH ObITh MeHee 20 1. OToOpaHHy0 Mpo0y TIIATEIbHO MEPEMEHINBAIOT BPYUHYIO
U He mo3jaHee yeM yepe3 10 MHH mociie OKOHYaHUS MepeMEeUIMBaHUS HAUMHAIOT UCIBITHIBATD,
onpezenss yno00yKiaapBaeMOCTb U CPEIHIO0 TUIOTHOCTb.

Y1000yKnapIBa€MOCTh  XapaKTEPU3YEeT CIIOCOOHOCTh OETOHHOW CMECH 3aIloJHSTh
(bopMy OETOHHPYEMOTO H3JEIUS U YIUIOTHATHCA B HEW MOJA AEWCTBUEM CHIIbI TSKECTH WU
BHEIINX MEXAaHUYECKHUX BO3AECUCTBUIL. DTO CBOMCTBO OETOHHOI CMECH OLIEHUBAIOT II0ABIDKHOC-

ThIO HJIN )KECTKOCTBIO.
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Puc. 9.2. Onpenenenue noABHXHOCTH OETOHHOM cMecH

a — cragaapTHas GopMa-KOHYC; O- U3MepeHHe 0caJku OETOHHOro KOHyca; | — oceBIIMit
KOHYC OETOHHOHM cMmecH; 2 — MUHeWKa ¢ JIeIeHUsIMH; 3— MeTaindeckas JuHelka; 4 — gopma-
KOHYC

[TonBMKHOCTH OETOHHOW CMeCH C HaumOOoJIbIIeH KPYMHOCTbIO 3amosHuTens 40 MM
BKJIIOYMTEIBHO OINpPENEeNA0T IMPH TOMOIIM CTaHJapTHOro KoHyca (puc. 9.2, a), KOTophli
NpeJCTaBIsieT cCOO0N MeTalInuecKyto ¢popmy Oe3 Ha B BUJIE YCEUEHHOTO KOHyca BbicoToi 300
MM, AMaMeTpoM BepxHero ocHoBaHus 100 u HyuxHero — 200 MM.

®opMy, NpeABApUTENBHO OYMIICHHYIO, NPOTHUPAIOT HM3HYTPU BIAXKHONH TKAaHBIO U
YCTaHABIMBAIOT Ha IUJIOCKYI0 TOPU3OHTAJIBHYIO MOBEPXHOCTb, HE BIMTHIBAIOLIYIO Bjary
(HampuMep, Ha METAUTMYECKUi MpOTHBEHb, (paHepy WM KYCOK JHMHOJIeyMa). 3aTeM depe3
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BOPOHKY (OpMYy 3aloOJHSIOT TpPeMsi pPAaBHBIMH TI0 BBICOTE CIIOSIMH OETOHHOW cMmecH ¢
VIUIOTHEHUEM KaXJOro CJIoSi 25-KpaTHbIM IITHIKOBAaHUEM METAUIMYECKUM CTEep>KHEM
mrameTpoM 16 u puHoit 600 MM ¢ OKpYTJIeHHBIMU KOHIIaMU. Bo Bpemsi IIThIKOBaHUS OETOHHOM
cMmecu (opma JT0JDKHA OBITh IPUXKATa K OCHOBAHUIO.

[locne ykmajaku WM IITHIKOBAHUS TIOCIEAHErO CJIOS BOPOHKY CHHUMAIOT U HM30BITOK
OETOHHOU CMeCH Cpe3aroT KeIbMOH BPOBEHb C KpasiMu (HOpMBL. 3aTeM (GOpMYy CHUMAIOT CTPOTO
BEPTUKAJIBHO TaK, YTOOBI HE Pa3pyIIUTh OETOHHBIH KOHYC. OcBOOOXKIeHHAst OT (hopMBI OETOHHAS
CMeCh TOJ JCHCTBHEM COOCTBEHHOM MacChl HayMHAET oceaarh. [locie OKOHYAaHHS 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 ciydasx, Korjia mocjie CHSATUs KOHyca OETOHHAsl CMECh CHUJIBHO Jie-
dbopmupyetrcsi (pa3BaiMBaeTcsi) W mpuodOpetaeT (opmy, 3aTPyTHSIONIYIO OIpEIeTeHUuE ee
OCaJIK¥, U3MEpPEHHE HE BBIMOJHAIOT M TOBTOPSAIOT HCIBITAHUS HA HOBOW TOPIUU OCTOHHOMU
CMECH.

[Ipu mpoBeneHnN JAHHOTO WCIIBITAaHUSI BPEMS, 3aTpauye€HHOE HA MOAbEeM KOHYyCa, JOJDKHO
cocTaBiATh 5-7 c. OOliee BpeMsl UCHBITaHUS C Hayaja HAMOJHEHUS KOHyca M JI0 MOMEHTa
M3MEPEHUS OCAIKN OETOHHOM CMECH HE J0JDKHO MpeBbImaTh 10 MuH.

Ocanky OETOHHOW CMeCH OMPENENSIIOT ABAXKABL. 3a PEe3ylbTaT MPUHUMAIOT CpEIHEE
apudMeTHYECKOe ABYX OMPENCICHUHN, OTINYAIOIINUXCS OJHO OT APYroro He OoJsiee yem Ha 1 cMm
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 KOHYyCa, CM, XapaKTepU3yeT IOJBUKHOCTb MCIBITHIBAEMON OETOHHOMN
CMECH.
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Puc. 9.3. IIpubop ans onpeneneHust KecTKOCTU OETOHHON cMecH

IIpy MakcuMmanbHOW KpPYHNHOCTH 3€peH 3anojHutens Oojee 70 MM MOABMIKHOCTh
OETOHHOI cMecH ONpeNeNsioT C TMOMOULIbI YBEIMYEHHOTo KOHyca BbIcOTOM 450 MM ¢
BHYTPEHHUM JMaMETpPOM HIKHEro ocHoBaHus 300 MM u BepxHero 150 MM M KaxkIplid ol B
¢dopme-KoHyce IMITHIKYIOT 56 pa3. 3HadeHHE OCaJKu KOHyca OETOHHOH cMecH NpPUBOAUTCS K
3HA4YEHHUIO OCAJIKH CTAHJApPTHOIO KOHYca YMHOXEeHHEM Ha ko3¢ ¢uruent 0,67.

Ilo cremeHn MOABMKHOCTH OETOHHBIE CMECH MOJIPA3JENAIOT HAa MAJIOIMOJBUXKHbBIE C
ocagkoil koHyca 1-3 cm, mojaBmwkHble — 5—-15 cM u jutble — Oosiee 15 cm. Eciam 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 KPYMHOCTHIO 3epeH 3anoiHutens 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
OTBEPCTUH 7IMaMETPOM IO 5 MM.

[Ipn omnpeneneHun KECTKOCTH OETOHHOW CMecH KOJbIO | ycTaHaBIMBAaKOT Ha
naboparopHyto BuOporuomanky ¢ dactotoi 2800-3000 xon/muH u amrmutymou 0,5 MM u
3aKpEIUISIOT ero. B KOJbIo BCTAaBISIIOT KOHYC 3 M 3aKPEIUIIIOT €ro Ha)KUMHBIM KOJBLIOM 2 ¢
py4YKaMH, 3aXOJSIIMMHU B ClIeIMaIbHbIE Ma3bl, U yCTaHABINBAIOT BOPOHKY 4. KoHyc 3amoyiHsOT
OETOHHOM CMEChIO B TOH e MOCIIE0BaTeIbHOCTH, KaK U MPH ONpeAeSICHUH MOJABHKHOCTH, T. €.
TpeMsl paBHBIMU I10 BBICOTE CJIOSMHU CO HMITHIKOBAHUEM KaXKIOTO CJIOs 0 25 pa3 MEeTaJUIMYECKUM
crepxHeM. [locne cHATHA KOHyca MOBOpPAYMBAIOT BOKPYT BEPTUKAJIbHOM OCH IITaTHB 9 U Ha
0oThOPMOBaHHYIO OETOHHYIO CMECh OIYCKAIOT AWCK 8 BMECTE CO IITAHrOM 5, Macca KOTOPBIX
noJpkHa coctaBisaTh 2750+£50 1. IlItatuB B TpeOyemMoOM TIOJOKEHUH 3aKPEIUISIOT 3aKHMMHBIM
BUHTOM,B (pukcupytomerd BTynke 10. 3aTeM OJHOBPEMEHHO BKIIIOYAIOT BHOPOTUIONIAAKY U Ce-
KyHJIOMep W HaOJIOAAa0T 3a TeM, KaK BBIPABHUBAETCS U YIUIOTHSETCS OETOHHAs CMECh.
BubpupoBanue npoaopkaiT 10 TeX Mop, MoKa He HauyHEeTCs BbIAEJICHHE LIEMEHTHOTO TecTa U3
JOOBIX JABYX OTBEPCTHM AMCKAa. B 3TOT MOMEHT BBIKIIIOUAIOT CEKYHJOMEpP M BUOPOILIOIIAIKY.
[TonyueHnHoe BpeMs B CEKyHIaX XapaKTepU3yeT )KECTKOCTh OETOHHOW CMeCH.

XKectkocTh OETOHHOI cMecH BBIYHCIAIOT C MOTPEIIHOCThI0 J0 1 C Kak cpeaHee
apudmernyeckoe pe3ylnbTaTOB JABYX ONPEICIICHUH >KECTKOCTH U3 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.

Pe3ynbrathl onpeneneHus KeCcTKOCTH OETOHHON cMecH 3aHOCAT B Tabnuily 9.5 xypHaia
Ui 1a00PATOPHBIX U MPAKTHYECKUX padoT.

Taomuia 9.5.
PesynbTaThl OnpeiesieH sl JKECTKOCTH 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 ¢
MIOMOIIbI0O TEXHMYECKOTO BUCKO3MMETpa. TeXHu4yeckuit BUCKO3UMETp (pHc. 9.4) mpencraBiser
coboit nmmuHApudeckuit cocyn 1 Beicotoit 200 m mmamerpom 300 mm. Buyrpu cocyna
MIOMEILAETCS HWIMHAPUYECKOe Koiblo 2. K BepxHeEMyY Kparo KoJiblla IPUKPEIIEHB! TPH IUIAHKH,
C MOMOIIBIO KOTOPBIX KOJBLO 33aKPEIUIAIOT Ha O0pTax cocyla B MOABEIICHHOM COCTOSIHUU Ha
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paccrosHun 70 MM OT nOHa cocyaa. B Kommiekre TEXHHYECKOIO BHUCKO3MMETpAa HMEETCS
YCEUECHHBI METAJUIMYECKUI KOHYC C HACaJKOM M ChEMHBIM IITATUB CO IITAHIOM, HA HUKHEM
KOHILIE KOTOPOI'O 3aKPEIJIEH UCK.

XKectkocTh OETOHHOW cMecH C HaumOOJNbLIEH KpPYMHOCTHbIO 3amosHuTens 40 MM
ONpEeNEeNAI0T clienytouM oopazom. Hummuaapuueckuit cocy 1 BUCKO3MMETpa YCTaHABJIMBAIOT
Ha J1a00paTOpHON BHOPOIUIOIIAKE, 3aTEM B COCY/ BCTaBISIOT KOJIBLIO 2 M 3aKPEIUISIIOT €ro
3aKMMaMu. B KOJbII0 mOMeNatoT CTaHAApTHBIA KOHYC ¢ OETOHHON CMEChIO TPEMsI PaBHBIMU 10
BBICOTE€ CJOSMM C MPEABAPUTEIbHBIM YIUIOTHEHMEM IUTHIKOBAHHUEM  KaXJO0Iro  CJOSL.
OKOHYATENbHO YIUIOTHSAIOT CMECh B KOHYCE BUOPUPOBAHUEM JI0 TEX IOp, OKA HA TIOBEPXHOCTU
CMECH M U3 MOJ HI)KHETO OCHOBaHMS KOHYyca He OyJeT BbLAEIATHCS LEMEHTHOE TecTo. Bpems
BUOpUpOBaHUs — HE MeHee 5 u He Oonee 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 ycraHaBiaMBalOT Ha MPUOOp MITATUB C JUCKOM 4 M IITaHroi 6 (Macca
JMCKa M IITaHru 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
omyckaHueMm mTaHrd. Korna pucka mTaHrd coBHaJeT ¢ BEpXHEH IMJIO0CKOCTHIO HaIpaBIISIOIEH
TOJIOBKM IITAaTHBA, BBIKJIIOYAIOT CEKYHJOMEp M BHUOPOIUIONIAJKY M OTMEYaloT BpeMs,
MpouIe/ee OT MOMEHTa BKIIIOUEHUS! BUOPOIJIOIIAAKK JI0 €€ BhIKItoueHus. [loayyeHnHoe Bpems
B CEKYHJaX, YMHOXeHHOe Ha KoapduimeHt 0,45, xapakTepusyeT KeCTKOCTb OETOHHON CMECH.
HcnpiTanue mpoBOAST IBAXKIBI, MPUUEM KaXKIBIM pa3 C HOBOW MOpIMEH OETOHHOW CMecH.

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

6)

400

InBERREURER

208

Puc. 9.4. Texunueckuil BUCKO3UMETP VIS ONIPE/IEJIEHUS )KECTKOCTH OETOHHON CMecH

a - oOmuii Bu; O - pa3pes

XKectkocTh OETOHHONW CMecH C MaKCHUMalbHOM KpYMHOCTbIO 3amosHuTens 70 MM
OTpENeNA0T YNPOILEHHBIM MeToZoM (puc. 9.5). Metammnyeckyto GopMmy A U3TOTOBICHUS
O6eroHHoro oOpasua-kyba pasmepom 200x200x200 MM ycTaHaBIMBAIOT Ha JabOpaTOPHYIO
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 cekyHaoMep. Koraa O6eToHHas cMech
3allOJIHUT BCe YIJbl (OpPMBI, a TMOBEPXHOCTh €€ CTaHeT TOpH30HTanbHOW (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, ONPE/ICICHHYIO TEXHUYECKHM BUCKO3UMETPOM.
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Puc. 9.5. YpouieHHbIH METOT OTIpeICTICHHS )KECTKOCTH OETOHHOM cMecH

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

Bunpr 6eToHHBIX cMecell Mo MoKa3aTeNsiM MOJABM)KHOCTH WM JKECTKOCTU NPHUBEACHBI B
Tabs. 9.6.

CpenHo IUIOTHOCTh OETOHHOM CMECH OMNPEAETSIOT B METAIMYECKOM MEpPHOM
HWIMHApe o0beMoM 5 unu 15 11 (B 3aBUCMMOCTH OT HauOOJbIIEeH KPYMHOCTH 3arlOJIHUTEIS
cootBercTBeHHO 40 1 70 MMm). [IpH yrioTHEHHUH pYyYHBIM CIIOCOOOM — IITHIKOBAHUEM — MEPHBIN
UWIMHAP HAIOJHAIT OETOHHOW CMEChI0 MPHUOIU3UTEIHHO PAaBHBIMU MOPLUMSIMH B TPU CIIOSL.
Kaxxp1i1 cnoi MTHIKYIOT PAaBHOMEPHO IO BCEW IUIOIIAIN CTAJbHBIM CTEPKHEM, IIPHUYEM YHUCIIO
MITPIKOBAHUW HA OJUH CIIOM JUIsl COCYIOB 00beMOM S5 M 15 71 COOTBETCTBEHHO paBHO 16 m 35.
Huwxuuil cnoit OGeToOHHOW cMecH INTHIKYIOT Ha BCIO TOJIIMHY CJIOSl, HPH IITHIKOBaHUH
CIIEYIOIIMX CJIOEB CTEPKEHb NOJKEH MPOHUKATh B JIeXKAIUN HIDKE CJIOW Ha TiyOuHy He OoJiee
2-3 cm. Ilpu yIuIOTHEHMHM MEXaHHMYECKHUM CIIOCOOOM — BHOPHUpPOBAHMEM — MEPHBIN IHIMHIIP
HaMoJIHAIOT OETOHHOW CMEChbl0, YCTaHABIMBAIOT W  YKPEIUIIOT Ha JiabopaTopHOM
BHOPOIUIONIAAKE, MOCE Yero BUOPHPYIOT 10 MOMEHTA IMOSBJIICHHUSI Ha TIOBEPXHOCTH OCTOHHOM
CMeCH IIeMEHTHOTro TecTa. Bo Bpemsi BuOpUpOBaHMS B LWIMHAP HEOONBIIMMHU HOPLUUIMU
N00aBJISIIOT OETOHHYIO CcMech. [l0 OKOHYaHWW YIJIOTHEHUS BHOPOIUIONIAAKY BBIKIIOYAIOT,
M30BITOK OETOHHOW CMECH Cpe3aroT CTAJbHOW JIMHEHKOW ¢ TIOBEPXHOCTh TIIATEIHHO
BBIPABHUBAIOT BPOBEHD C KPasiMM MEPHOTO LIMJIUH/IPA.

Taomuia 9.6.

Knaccudukanust 6eTOHHBIX cMecei

T10 MOKAa3aTesiM MOJIBUYKHOCTHU U JKECTKOCTH

200

beronnas ITo Kectkocts XK, ¢
CMecCh JBMOKHOCT 1o 1o
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
IJIOTHOCTH 10 hopMmyIIe:

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

V — Macca mycToro MUIHHPA, KT V — 06beM IITHHAPA, M .

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

OITPEAEJIEHUE MAPKHU U KITACCA

[{enb pabOTHI — OCBOCHUE METOIUKH OIPEeSICHHsI TPOYHOCTH OETOHA.

Ob6opynoBanme: Beckl mo ['OCT 24104-88, cexynmomep, (HOpMBI JUISI M3TOTOBJICHUS
KOHTpPOJIbHBIX oOpasmoB Oerona mno ['OCT 22685, mnpoTruBeHb, IITHIKOBKA, MPSIMOUN
METAJUNIMYECKUI TIaJKuid CTepKeHb IuaMHTpoM 16 mm, mmmoit 600 MM ¢ OKpyrjeHHbIMU
KOHIIaMH, BHOpOIUIONIAKA JIabopaTopHas, IpomapovHas kamepa, kenbma tuna Kb, nmHelika
MeTaJlJIn4yecKast.

Teopernueckue cBeaCHUA

Omnpenenenre MPOYHOCTH OETOHA BBIMOJHSAIOT IYTEM HWCIBITAHUS JI0 pa3pyLICHUs
CHEIHaIbHO H3TOTOBJIEHHBIX KOHTPOJIBHBIX 00pa3noB. B ycnoBusx nabopaTopuu peKOMeEH-
JyeTcsl ONpENeNaTh MpeAed MPOYHOCTH NpU CKATHM OeTOHAa IO pe3ylbTaTaM HCIbITaHUs
00pa3noB-kyooB pazmepoM 100x100x100 u 150x150x150 mm, a Takke 3HAKOMHUTH C METOUKOMN
OTIpeNIeNICHUs MpeieNa MPOYHOCTH MpU U3rude o0pas3oB-mpusM pazmepom 150x150x600 mm u ¢
METOJMKON ONpEeNeNieHnss MPOYHOCTH OETOHAa Ha OCEBOE pacTsHKEHHE IO pe3ylbTaraM
UCHBITaHUS 00pa3l0B-BOCBMEPOK, HM3rOTOBJIEHHBIX B crenuanbHbiX ¢Gopmax. Kpome Ttoro,
ClIeyeT O3HAKOMMTbH CTYIEHTOB C OINpeAeJeHHEM MPOYHOCTH OETOHA B KOHCTPYKIMIX 0e3 uX
pa3pymeHus: MEXaHNIeCKUMHU U PU3NICCKUMHU METOIaMHU.

Puc. 9.6. ®opma 1151 M3roTOBICHHUS] OETOHHBIX 00pPa3IOB-KyOOB

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

[Ipenen mpoyHOCTH MpHU CXKATHUM OETOHA MO pe3yJbTaTaM UCHBITaHHUs 00pa3loB-KyOOB.
JIst M3roToBIICHUs 00pPa3IOB-KyOOB OTOMPAIOT CPEIHIOK MpoOy OeTOHHOW cMmecH. MeToauka
otOopa mpo6 3aBUCUT OT BUAA KOHCTPYKIIMH, METOJIa YKJIAJKH U TBEPACHUS OCTOHHOW CMECH U
npyrux ¢akropoB. Maccy cpenHell mpoObl yCTaHaBIMBAIOT B 3aBHUCHUMOCTH OT 4YHCIHA
MOJIEKAIIUX U3TOTOBICHUIO M UCTILITAHUIO 00pa3iioB.

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

OOpa3s1ipl U3roTOBISIOT B pa300pPHBIX UYTYHHBIX WM CTalbHBIX Gopmax (puc. 9.6) co
CTPOT@HHOM WM UUIM(POBAHHOW BHYTPEHHEH NOBEPXHOCThIO. DOpPMBI JIOKHBI  OBITh
JOCTaTOYHO KECTKUMH, HE Je(OpPMHUPYIOIIUMHUCS BO BpeMsi (GOpMOBaHMs 00pa3loB, ¢ cOeTUHE-
HUSIMH 3JIEMEHTOB, MCKIIOYAIONIUMH MOTEPI0 1IEMEHTHOTO MoJIoKa mpu (popmoBanuu. Pazmep
coOpaHHBIX POpPM HEOOXOAUMO CTPOTO BBIAEPKHUBATH, HE JIOMYCKas OTKIOHEHHUH MOUTHHE pedep
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BHYTpu KyOa Oosee 1 %. VYrasl MexIy TpaHsAMH TNPSMOYTOJIbHBIX (OPM JIOJDKHBI OBITH
TPSIMBIMH.

[Tepen ykmaakoit 6ETOHHOUM cMecH (OPMBI OUHUINAIOT OT OCTATKOB OETOHA, BHYTPEHHIOIO
MOBEPXHOCTh CMa3bIBAIOT OTPaOOTAaHHBIMH MHHEPAJIHHBIMH MAaclOM WM CMa3KOH, HarpuMep
OD-2, npensTCTBYIONIECH CLEIUIEHUIO 3aTBEP/CBIIEro OETOHA C TIOBEPXHOCTHIO (hopM. YKiaaka
O0eToHHO# cMecH B (JOPMBI U €€ YIUIOTHEHHE JOJDKHBI ObITh 3aKOHYEHBI HE TO3IHEE YeM depe3
20 mMuH mocie orbopa mpoObl OeTOHHOW cMecH. MeToApl YKIaJKU M YIUIOTHEHUS OCTOHHOMW
cMecd B (hopMax 3aBHUCST OT €€ NOABMKHOCTH. Oco00 MOABMKHYIO OETOHHYIO CMECh C OCaIKOM
KoHyca Oosiee 12 cM ykmaneiBaroT B GopMy BBICOTOH /10 150 MM BKIIFOUMTEIIBHO B OJIUH CJIOH, a
B Gopmsbl BeicoTo# 200 MM 1 Goiee — B 1Ba CJIOSI pAaBHOM TOJIIIMHBI M KKIBIHA CIOHM YIUIOTHSIOT
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
LITBIKOBAHWU BTOPOTO CJIOSI CTEPYKEHB JOJKEH MTPOHUKATh Ha INTyOuHY 2—3 cM B JIeXKallluii HUXKE
cioi. YMcno MITBIKOBAaHMM KaKJIOro cios OETOHHOM cMecH NpuUHUMAloT M3 pacuera 10
MOTPY)KeHH cTepkHa Ha Kaxable 100 cm2 moBepxHocTH. [0 OKOHYAHMM HITHIKOBAHUS
BEPXHEro CJI0sl N30BITOK OETOHA CPe3al0T METAJUIMYECKON JTMHEHKON BPOBEHB C KpasiMHU (OPMBI,
a TIOBEPXHOCTh 00pa3iia 3ariakuBaroT.

=
520

=
330

1= ety prerbe—y JJ

LLE H
il — A T.. X ¢

529

Puc. 9.7. JlabopaTopHas BuOporuioniaaka ¢ hpopmoin

1 — cranuHa; 2— 3NMEKTPOJIBUraTeNlb C HEYPaBHOBEIICHHBIM Tpy3oM; 3 — mpyxuHa; 4 —
pama; 5 — momaaka; 6 — popma; 7— 3aKuM

Jna mnactuunbix (OK < 12 ¢M) U KecTKMX OETOHHBIX CMeECEHl, YIIOTHSEMBIX MpH
dbopMoBaHMU U3NENUNA BUOPHpPOBAHUEM, OOpa3lbl HU3TOTOBISIIOT TaKXKe C TMPUMEHEHUEM
BUOpHpOBaHUS. beTOHHYIO CMeCh YKIaAbIBAIOT B (HOPMY C HEKOTOPBIM H30BITKOM, TMOCJE Yero
(dbopMy YCTaHABIMBAIOT Ha CTAaHIAPTHYIO JTaOOPAaTOPHYIO BUOPOIUIOMIAAKY U 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 M MOSBJIEHHEM Ha HEH [EeMEeHTHOro pacTBopa. OOBIYHO 3TO BPEMsl COOTBETCTBYET
II0KAa3aTeNo )KECTKOCTH, yBenuueHHoMy Ha 30 c.

IIpu wm3roToBieHHn oOpas3lOB M3 OETOHHON cMecu JKecTKocThio Oosiee 20 ¢ mepen
YKJIaJIKOH cMecH Ha (opMme 3aKperuIsioT HAcaJKy BBICOTOM, paBHOU BeIcOTE (hopMbl. Dopmy ¢
HACaJKOM JKEeCTKO 3aKpeIuIsIoT Ha Ja0opaTOpHOM BUOPOIUIOIIAJKE M 3aMOJHSIOT OETOHHOM
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CMEChIO (IPUMEPHO JI0 TIOJIOBHHBI BHICOTHI HACAJIKH), YCTAHABIMBAIOT CBEPXY HA MOBEPXHOCTH
CMECH NpUTpy3, 00ECIEUNBAIONINI AABJICHNUE, PAaBHOE NPUHATOMY IIPU IIPOU3BOJICTBE U3AEIUM,
Ho He menee 0,001 MIla, u BubOpupyor B Teuenue 30—60 ¢ 10 mpekpaieHus OCEeTaAHUs
npurpysa. [lociae 3Toro cHUMaroT NpUrpy3 U HacaaKy, Cpe3aroT U30bITOK CMECH U 3aIJIa’KUBAIOT
MOBEPXHOCTH 00pa3ia.

[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
OJIMH PsJ TIO BBICOTE C TPOMEKYTKAMH MEXIY HHUMH. YBIQXKHATH MX HEMNOCPEIACTBCHHBIM
OpOLICHHEM BOJOW HE cieAyeT. B ciydae, eciu jkelae300eTOHHBIC W3JEIHsI W3TOTOBISIOT C
MPUMEHEHHUEM TEIUIOBOM 00paboTKH, Bce 00pa3ipl B (GopMax IMOJBEPraroT OJHOBPEMEHHOMY
000TpeBy B TEX K€ YCIOBHUAX, UTO M U3JEJHS, 10CIIE Yero OCBOOOXK AT U3 (OpM U XpaHST B
HOPMAJILHBIX YCJIIOBHSX JIO MOMEHTA UCITHITAHUSI.

[Ipenen mpouyHOCTH TIpH CKATHH OOPa3lOB-KyOOB OIMPEACISIOT CIEAYIONUM 00pa3oMm.
OOpa3zupl U3BIEKAIOT W3 KaMepbl BJIAXKHOTO XpaHEHUs U ocMarpuBaroT. OOHapyKeHHbIE Ha
OTIOPHBIX TPaHAX JNe(EKTHl B BUJC HAILUIBIBOB YIAISIOT HANMWIBHUKOM WM TLIH()OBATHHBIM
KpyroM, a MEJIKHE PaKOBUHBI 3alOJHSIIOT TYCTBIM IIEMEHTHBIM TECTOM. 3aTeM OIPEICISIOT
pabouee noyoxeHre 00paslia Mpyu UCIIBITAHUM U OTMEYAIOT KPAaCKOM UM MEJIOM IpaHH, KOTOpbIe
OyayT mpmiieratb K ormopaMm. ONopHbIe TpaHW BBEIOMPAIOT TaK, YTOOBI CKMMAFOIIAs CHJIA TIPH
WCIIBITAaHUM 00pa3iia OblIa HaIpaBJIeHa MapaJJIeIbHO CII0OSIM YKIIaJIKKH OETOHHOUM cMecH B (popmy.
OO0pa31pI-KyObl U3MEPSIOT METAUIMYECKONW JMHEHKOM C TOYHOCTHIO A0 1 MM, a 3aTeM B3Be-
IMMBAIOT HA TEXHUYECKWX BecaX. Pabodyio MIomams cedeHus oOpasia, MM, OMPENeNsIioT Kak
cpenHee apudmeTHdecKoe IUIomaaeld 00enX OMOpHBIX TpaHei. OOpasmpl mepes; UCIbITaHuEM
JOJKHBI B TeueHue 2-4 4 (C MOMEHTa WU3BJICUEHHS U3 KaMepbl) HAXOJIUTHCS B IMOMEIICHUU
abopaTopuH.

Bo Bpems ucneiTanus o0paser] yCTaHaBIUBAIOT OJHOM M3 TPaHEH Ha HIDKHIOIO OTIOPHYIO
IUIUTY TIpecca LEHTPaJbHO IO OCH IMOCJIEJHEro. 3aTeM BKIIOYAIOT AJIEKTPOJBUTATElb
TUIPaBIMYECKOro ImpuBoja mnpecca. Harpyska Ha oOpasell mpu UCIBITAHUU JOJKHA BO3pacTaTh
HernpepsIBHO co ckopocThio 0,4 — 0,8 MITa/c o paspymenus obpasma.

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 mpoyHOCTHM HpH CKAaTUM OETOHA BBIUMCIAIOT Kak cpeAHee apudmernyeckoe
PE3yNbTAaTOB UCIBITAHUSA TPEX 0OPA3IOB IPU YCIOBHUH, YTO HAUMEHBIIUN PE3yAbTAT UCIBITAHUS
OJIHOTO U3 Tpex 00pa3loB OTIMYAETCS OT CIEAYIOIIEro Mmokas3arens He 6osee yeM Ha 15 %. Ecioun
HAaUMEHBIINHA pe3ylbTaT OTInYaeTcs Oobiie yeM Ha 15 % crnemyromero 0oblero nmokaaresns,
TO TMpeAeda MPOYHOCTH BBIYHCISAIOT KakK cpeiHee apudMeThdeckoe M3 JIBYX HauOOJBIINX
pe3ynbraToB. Mapky (kimacc) OeToHa OMpeNeNsitoT Kak Ipeaen MPOYHOCTH MpU CHKATUU
6eToHHOTrO 00pa3ma-kyoda ¢ mmmHoi pedpa 150 mm. Ilpu anune pedpa xyda 70, 100, 200, 300 mm
mpeien MPOYHOCTH MEePEeCYUTHIBAIOT, TOJIb3YICh COOTBETCTBEHHO Kodddunuentamu: 0,85, 0,95,
1,05u 1,1.

ITo mpeneny mpoYHOCTH HpHU CKAaTHUH 00pa3loB-KyOoB pazmepom 150x150x150 mm st
TSOKEJIBIX OETOHOB YCTaHOBJIEHBI ciieayromue Mapku (kmaceel): 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).

Jlnst onpeniesieHusl MPOYHOCTH O€TOHa B JIIOOOH CPOK, a TakKe JJISl PEIIeHUs] BOIpoca O
BO3MO’KHOCTH pacnagyOKy MOHOJHMTHBIX JK€JIe300eTOHHBIX KOHCTPYKIIMH MOKHO IMOJIb30BAThCS
NpUOIIMKEHHOHN SMIMpPHUEcKOi popMyIoi:

Ign

R, 28 928
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rae R, —npodnocTs 6eToHa B Bo3pacre 11 cyT, MIla;
R, — T0 ke, B Bo3zpacte 28 cyt, Ml]a.

Jannast ¢opmyna npuMeHHMa Ui OPUEHTUPOBOYHOIO pacdeTa MPOYHOCTH OeToHa Ha
MOPTJIaHALIEMEHTE CPETHUX MapoK B Bo3pacte Oosee 3 cyTok. DakTHUECKyI0 MPOYHOCTh OETOHA
B KOHCTPYKIHSIX OIPENENISIOT IYTeM HCIBITAHUS KOHTPOJIBHBIX 00pa3IoB, M3TOTOBJICHHBIX U3
TOM ke OETOHHOM CMECH M TBEPICIOIINX B YCIOBHUSAX, aHAJIOTUYHBIX TEM YCIOBHSM, B KOTOPBIX
HAXOAWJIMCh KOHCTPYKIIUH.

O06paboTKa pe3yabTaToB

Pe3ynbTarhl ONbITOB 3aHOCAT B Ta0MILy 9.7.

Tabmuma 9.7
Pesynbrathl onpeneneHus npeaena IpoYHOCTH O€TOHA Ha CXKATHE
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16. Onenka kadecTBa KUpIUYa 10 BHEIIHEMY OCMOTpPY U oOmepy. OmnpeneneHne Mapku
KHUpInya.

Lenb u 3a1aun pabOThI: U3YYUTh METOJUKY M OLIEHUTh KQUeCTBO KHUPIHYA [0 BHEIIHEMY
OCMOTpPY B 00OMepaM; ONpeeIuTh MapKy KUpIHya.

OO01Me moJ0KEHNUS (TEOPETUUECKUE CBEICHNUA)

KepamuyecknMu Ha3bIBalOT HMCKYCCTBEHHBIC KAaMEHHBIC MAaTEpHAJIbI, IOJydacMbIe W3
TIIMHSHBIX Macc nyreM (opMoBaHMs, CYIIKM M mocieayromero obxkwura. Ilocie oOxwura
KepaMHUYeCKHe MaTephalbl TMPUOOPETAIOT 3HAYHMTEIBHYK) IPOYHOCTh, BOJOCTOMKOCTH,
MOPO30CTOMKOCTh U P APYTUX IEHHBIX CBOMCTB. Cpen KepaMUYecKHX MaTepruaioB HauboIb-
Iiee pacpoCcTpaHEeHHEe UMEIOT KepaMH4eCKuii OOBIKHOBEHHBIN U MyCTOTENbINA Kupnud (puc. 6.1),
MyCTOTENbIE KepaMUiecKre KaMHu (puc. 6.2), 0OMUIIOBOYHBIE TUIUTKH, KEPAMHUUECKasi Yepernuiia
Y Kepam3ur.

Jlis  oleHKM KauecTBa KEepaMUYECKHMX MaTepuajoB B JabOpaTOpuu MPOBEPSIOT
CIIeyIOINe OCHOBHBIE MX CBOWMCTBA: BHEMIHMHA BUA, (OpMy Hpa3Me-pbl, CTENeHb O00XKHra,
TIpeJieN MPOYHOCTH MPH CKATHH U U3THOE, BOAOIOTIIO-IIIEHHE, MOPO30CTOHKOCTb.

B yuebHoli nmabopaTopuu OOBIYHO CTYIACHTOB 3HAKOMSAT C HCIBITAHUEM IMOJHOTEIOTO
KepaMU4eCKOr0 KHpIUYa, TaK Kak €ro 4yaimie APYruX KepaMUYEeCKHX MaTepUualoB MPHUXOAUTCS
UCIBITHIBATH JIA0OPATOPHUSM CTPOUTENBHBIX OPraHU3AIIHA.
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Kepamuueckuil Kupnu4 B OCHOBHOM IIPUMEHSIOT JUISl KJIAJKHU CTEH 3JaHUH, II03TOMY K
HEMY KaK K CTEHOBOMY MAaTepuaiy NpeabsBIsSIOT

Puc. 6.1. KepaMquCKHﬁ KUPIINY —
noJsiHOTeNbIi (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 TEMJIONPOBOIHOCTH. JKenarenbHo, 4TOOBI OH OOJajal
HauOoJIbIIeH IPOYHOCTHIO INPU BO3MOKHO MEHbIIEH TEIJIONPOBOJHOCTH, 4YTO IO3BOJUT
YMEHBIIUTh TOJIIUHY U MAacCy CTEHbl U CHU3UTh CTOMMOCTb KOHCTPYKLHH. TeIronpoBoJHOCTb
KHUpIHYa B 3HAUUTEIILHOW Mepe 3aBUCUT OT €ro BOJOMOIIIONIEHHs. YeM Bblllle BOAOIOIIONICHHE;
TeM 00JIbIlI€ IOPUCTOCTh U, COOTBETCTBEHHO, MEHBIIIE TEIUIONPOBOAHOCTb.

OObeKThI Uccae10BaHusl, 000pYI0BaHUE, MAaTepUalIbl U HAMIISIHbIC T0COOUS

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

3ajanue Ha paboTy (pabouee 3a1aHKE)

Jlns olleHKM KauecTBa Kepamuueckoro kupnuya corjacHo I'OCT 530-95 otOuparor
CpeAHIO NMpo0y OT KaXJI0W NapTUM KUpIHya (3a napTuto npuHuMaioT 100 ThIC. IIT) U HE MeHee
30 mT. HAaOmpaBJISAIOT HA MCIBITaHHE B Jaboparoputo. IIpy mocTymiaeHWH Ha CTPOUTEIHCTBO
Kkupnuya B koauyectse MeHee 100 ThIC. IIT. mpoOy OTOMPAIOT KaK OT LIEJI0M MapThu.

Jlnist BBINOJIHEHUS 1a00paTOpHBIX padoT MO 3TOM TeMe MOATrPYIIY CTYJICHTOB pa3ieisatoT
Ha Opurajpl Mo ABa-TPU YeJIOBEKa TakK, 4TOObI 00IIee YUCIO UCHBITAHUNM KUpIHUYEH paBHSIIOCH
nati. Kaxknas Opurazia BBINOJHSET HCIBITAHUE OJHOTO OOpasna-kuprnuya. Pe3yiabTaTel UCHbI-
TaHWH, TOJyYeHHbIE KaXKJIOW OpHrazoi, 3aHOCAT 3aTeM B OOIIyl0 TaOJMIly XypHaja Jyis
71a00paTOPHBIX U NMPAKTHYECKUX pabOT, HA OCHOBAHHWU KOTOPBIX JIENIAIOT BBIBOJABI O KauecTBE
KHpIHYa.

Xo0/1 paboTh! (ITOPSJIOK BBINOJIHEHUS PAOOTHI)
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OIIPEAEJIEHUE KAYECTBA KUWPIIMYA II0 BHEUHIHEMY OCMOTPY WU
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 N0 KUPIHYYy MOJOTKOM YKa3bIBalOT Ha HalM4Me Henoxkora. IlepexokeHHbI Kupnuy
XapaKTepU3yeTCsl OIUIABJICHHWEM M BCIIyYMBAaHHEM, HMeeT Oypblii IBET M, KaK IPaBHIIO,

ucKpuBieH. HeoxKeHHbIN U epex KEeHHbI KUPIUY ABIIIETCA OpaKkoM.
-1

J D,
7

Puc. 6.3. 3mepeHne UCKpUBIIEHNS IOBEPXHOCTHU U pedep Kupnuia

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

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

JIuneliHbIE pa3Mepbl KUPIMYA U pa3MepPbl TPEIINH TPOBEPSIOT METAUINYECKON JTMHENKON
¢ TOYHOCThIO 0 | MM. Kuprnuy oguHapHbIN JODKEH UMETh CIIEIYIOIIUe pa3Mephl, MM: JUTHHY
250, mmpuny 120, Tommuny 65; Kupnud MoayinbHbIM — muHY 250, mupuny 120 u Tonmuny 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 POBHBIMHM JIMIIEBBIMU MOBEPXHOCTAMU. VIckpuBieHue
MOBEpXHOCTEH U pedep, OTOUTOCTh UM MPHUTYILUIEHHOCTh pedep W YIJIOB YCTaHaBIUBAIOT MpPU
MIOMOIIY METAJUTMYECKOT0 YrOJbHUKA U JIMHEUKH ¢ TOUHOCTHIO /10 1 MM. B maGopatopuu kupnuy
yKJIaJpIBalOT Ha pOBHBIM cToin. K mpoBepsieMoll MOBEPXHOCTH MPHUKIAIBIBAIOT pPeOpoOM
METAJUIMYECKYI0 JIMHEHKY WM TPEeYroJbHUK B TaKOM HAampaBlIC€HUH, 4YTOObI BBISIBUTH
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
1abopaTOPHBIX U MPAKTHUECKUX padboT u cpaBHUBaOT ¢ JanHbIMU ['OCT 530-95.

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

WCKpUBJICHHE TpaHell U pedep KUpmnuya — Mo MOCTeNu He Oosiee 3 MM U MO JIOKKY He
6onee 4 MM;

CKBO3HBIE TPEIIMHBI Ha JIOKKOBBIX TPaHsX (T.€. Ha CTOpOHax pazmepoM 250x65 u 250x88
MM) Ha BCIO TOJIIHMHY KHpIHMYa HPOTSDKEHHOCTBIO MO MMpUHE kupnuya a0 30 MM
BKJIFOUUTENBHO — He Oosiee 0HOW (KUPIHY, UMEIOLIUI CKBO3HYIO TPELIUHY MPOTSKEHHOCTBIO
6osiee 30 MM, OTHOCHUTCS K MOJIOBHSIKY);

OTOMTOCTH MJIM MPUTYIIEHHOCTH pebep U yriioB pa3MepoM Mo AjJuHe pedpa He Oonee 15
MM — He OoJiee IBYX.

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

OITPEJIEJIEHUE MAPKU KUPITNYA

Mapky Kupnuya OINpeneNsioT M0 Mpefeny MPOYHOCTH NpU CKATUM U U3rude
MO/ITOTOBJICHHBIX M UCIIBITAHHBIX HA THAPABINYECKOM Ipecce 00pasiioB.
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[Ipenen mMpoOYHOCTH MPHU CHKATUH ONPENECNAIOT clenyomuM obpasoM. OToOpaHHbIE IS
UCHBITaHUA Kupnuuu (5 mT. OT cpenHed npoObl) pPACHUIMBAIOT JAWCKOBOM NWJIOH Ha
pacnuIOBOYHOM CTaHKE MO IIMPHHE Ha JBe paBHbIC YacTu. O0Oe MOJOBUHKH MOCTEISIMH HaKJIa-
IBIBAIOT OJHA Ha JPYryl0 TaK, 4YTOObI IOBEPXHOCTM pacnuia ObUIM HAaIlpaBJCHB B
MIPOTHBOIIOJIOKHBIE CTOPOHBI, U CKJIEUBAIOT IEMEHTHBIM TECTOM U3 NOPTIAHALEMEHTa MAapKH HE
Boime 400, Tpy 5TOM TOJIIIMHA CJIOS IEMEHTHOTO TECTa MEXIy IOJIOBUHKAMH HE JOJDKHA
npeBeImarth 5 MM. Kpome TOro, IeMEHTHBIM TECTOM CJIOEM 3 MM BBIPaBHUBAIOT (IIOUIMBAIOT)
00e BHEUTHHE OBEPXHOCTH, MapaJLICIbHBIE COCTUHUTEIHLHOMY IIBY.

Jisi CKJIEHKM W TOJUIMBKH JBYX IOJIOBHHOK KHpIHYa HAa TJAJKOH, TOPH30HTAIBHO
YCTAHOBJIEHHOHW IJIOCKOCTH (BBIBEPEHHOM IO YPOBHIO METATMUYECKOW TUIMTHI) KJIATYT CTEKIIO,
MOKPBITOE CMOYEHHOW Oymaroii, u mo Oymare pacCTHIIalOT IEMEHTHOE TECTO CI0eM 3 MM. 3aTeM
OJTHY TIOJIOBHHKY KHPITHYa YKJIaJbIBAIOT HA IIEMEHTHOE TECTO U CIIErKa MPIKUMAIOT, ITOCIIE Yero
BEPXHIOIO TIOBEPXHOCTD MOJIOBUHKH KHPIHYA MOKPHIBAIOT TEM K€ IIEMEHTHBIM TECTOM M Ha HETO
YKJIaJIBIBAIOT BTOPYIO MOJIOBUHKY KHPIMYA, CIETKa MPIKUMas. BEpXHIOIO MOBEPXHOCTh BTOPOU
MIOJIOBHHKH TAaKX€ TMOKPBHIBAIOT IEMEHTHBIM TECTOM M TPIKAMAIOT CTEKJIOM CO CMOYEHHOU
Oymaroii. M3nHmIky eMEHTHOTO TeCTa CPe3aroT, Kpast CJI0OEB BEIPABHUBAIOT HOYKOM.

6mu3ok no ¢gopme k kyOy 4.4. Heobxomumo, 4ToObl MIOCKOCTH 00pasia
ObUIM B3aMMHO TApAJUICTBHBI M TICPICHIUKYISPHBI OOKOBBIM TpaHsSM, 4YTO
MPOBEPSIOT yrodbHUKOM. OOpasipl 10 WCIBITAHUS CIEAYEeT BBIACPKUBATH B
1a0opaTOpHH BO BIIAKHBIX YCIOBHUSIX B T€UeHHE 3 — 4 CyT IS 3aTBEpICBAHUS
[IEMEHTHOTO TECTa, TIOCJIE YeTr0 WX MCIBITHIBAIOT HA CYKATHE.

[epen ncnpiTaHNEM Ha CXKATHE MPOBEPSIOT YTOJFHIUKOM MapalIeIbHOCTh TIOBEPXHOCTEH,
MOKPBITHIX 3aTBEPAEBIINM IIEMEHTHBIM TECTOM, M U3MEPSIOT C TOYHOCTHIO
70 1 cM? miomans TONEPEYHOTOo cedeHHs oOpasia, KOTOpas paBHa
IPOU3BEJCHNIO  pEe3ylbTaTOB  JBYX B3aMMHO  IEPHEHAUKYJISPHBIX
HW3MEPEHHH N0 MIOCKOCTH CKIIEUKHU MOJOBUHOK KUPITHYA.

[Ipu ompeneneHuu mpejaena MPOYHOCTU IMPU CKATUK oOpasel] yc-
TAQHABJIMBAIOT HA HIJKHIOIO ONOPY TMIPABIMYECKOro Ipecca TakK, YTOObl M€OMETPUUYECKHH €ro
LEHTP COBINAJAJ C LIEHTPOM ONOPBI. 3aTEM BEPXHIOIO OMOPY ONYCKAIOT Ha 00pa3ell U HacoCOM
Ipecca paBHOMEPHO NEpeAaroT JaBJIeHHE Ha oOpasell, J0BOJS €ro 10 pa3pylleHus. 3HaueHHe
pa3pyLIAIOIEro yCuiaus GUKCUPYIOT 10 NOKAa3aHUI0 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 PE3ybTaT UCIBITAHUN.

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

Puc. 6.5. Cxema ucnplTaHUs] KUpIIMYaA HA U3rHO
apyroii (puc. 6.5). Onopsl JOJKHBI UMETh 3aKpyrieHus paauycom 10— 15 mm. Harpysky
IIEpEIatoT Ha CEpEANHY KUPIIMUA YEPE3 ONOPY C TAKUM HKE 3aKPYTIICHUEM.
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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 MUpUHOM 20 — 30 MM: J1BE MTOJIOCKU —
B MECTax OINMpaHMsl HAa HWKHHUE OMNOPBI, OJHY — IOJ OIOpy, Nepenaroiyto Harpysky. 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 Jjadoparopuu B TeueHue 3—4 cyr s
3aTBep/ieBaHUs LIEMEHTHOro Ttecra. llepen wucmbplTaHneM HM3MEPSAIOT pa3Mephbl MONEPEYHOTrOo
CEUYCHHS KUpIUYa MO CepeJrHEe MmposieTa (MEXAY OropaMu) ¢ TOYHOCThIO 10 1 MM. Mcnibitanus
KUpIUYa IPOBOJAT Ha S-TOHHOM T'HJIpaBIMYECKOM 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 — BbICOTa (TOMIIMHA) KUPITHYA IO CEPEANHE TPOJIETA, MM.

3a OKOHYATENIbHBIM pe3ylbTaT NMPUHUMAIOT CpPEIHEE 3HAYEHUE U3 MSATH OINpeAeTIeHHM.
Kpome Toro, 3annuceIBatOT MUHUMAJIbHBIN pe3yabTaT UCIIBITAHUH.

Conepxanue oTyera

[TonyuenHble NATHIO OpUTalaMu CTYACHTOB PE3Y/IbTaThl UCTIBITAHUN KUPIHUYa 3aHOCST B
TabNuIy XKypHalsia JJabopaTOPHBIX U MPAKTHYECKUX paboT, MOCiIe Yero, CpaBHUBAS MOJTy4YEHHbIE
pe3yNbTaThl C TaHHBIMU, IPUBEACHHBIMU B Tabi. 6.1 (1o cpeaHeMy 1 MUHHUMAaJIbHOMY 3HAUEHUIO
MIPOYHOCTH OTJEJBHBIX 00pa3LO0B), ONPEALISAIOT MApKy KHpIIUYa.

Pe3ynbrarhl onbITOB 3aHOCAT B TaOHILy 6.1.
Taomuia 6.1
Pe3ynbTathl onpeaeneHus npeaena NpOYHOCTH KUPIUYa Ha CxKaTHe
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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
YKPBIBHCTOCTH, OTPEICJICHHE BA3KOCTH KPACOYHOTO COCTABA M OIPEJIEIICHHE MPOYHOCTH TUICHKH
Ha u3ruod).

OINPEAEJIEHUE YKPBIBUCTOCTHU

[lenb pa®oOTBl — OCBOEHHWE METOJMKHU OMPENENICHUS YKPBIBUCTOCTH JaKOKPACOUHBIX
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 IIOBEPXHOCTU HENPOCBEUMBAIOIIUM  CIOEM.
VKpBIBUCTOCTh HM3MEPAETCS pACXOJOM IIMIMEHTa B rpaMMax Ha 1 M? OKpaliuBaeMmoii
MTOBEPXHOCTH.

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

nocepearHe 0enylo; MUPUHA KaXI0H MOJI0CH! 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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IIPUTOTABJIMBAIOT KPacKy Ha MCHBITBIBAEMOM IHMIMEHTE, JUIsl YETO OTBELIMBAIOT 5 I' IUTMEHTA,
N00aBIISAIOT K HEMY HAaTypaJbHOU 0GB U pAaCTUPAHUEM JIOBOJAT 0 MAJISIPHON KOHCUCTEHIIHH.

[IpUroToBiIeHHYI0O KpacKy Ha HMCHBITBIBAEMOM IUIMEHTE TOHKHUM CJIOEM C ITOMOLIBIO
IIETUHHOW (PUIICHYATON KHCTH HAHOCAT HAa OJHY CTOPOHY CTEKISIHHOW IJIACTUHKH, OOpaTHYIO
TOM, HA KOTOPYIO HaHECEHBbI LIBETHBIE MO0JIOCHL. OKpamuBaroT mwionaas pazmepom 100x250 mm,
octasiisag nosiocy 50x100 MM, 4TOOBI BO BpeMsl OKpallIuBaHusI ObLIO YA00HO AepKaTh IUNIACTUHKY
Ha pykax. Kpacky HaHOCAT cHayaia BOJb, @ 3aTEM IONEPEK IUIACTUHKHU 10 TeX MOp, MoKa y
IUTACTUHKH, TIOJIO’KEHHOW Ha JIMCT Oenoil Oymaru, nepectaHyTt ObIThb 3aMETHBIMU B OTPAXKEHHOM
cBeTe IBETHBIC TOJIOCHL. [lepen mpoBepkol HAHECEHHYIO KpPAaCcKy pa3paBHUBAIOT QuieiiieMm.
[InacTUHKY ¢ HaHECEHHOM KpacKOW B3BEIIMBAKOT M, BBIUTA MAacCy IUIACTUHKU C TpeMs
HaHECEHHBIM N0JIOCAMHU, OTIPEEIISIOT KOJIMUYECTBO HAHECEHHON KPACKH.

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

cuMTas Ha KpacKy MaJspHOM 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.

Onpenenenre YKpPBIBUCTOCTH NPOU3BOJAT JABaXIbl. PacxokneHue B pe3ynbTaTax
MCTIBITAHMH JIOTycKaeTcs He 0oiee 5% JUIS Kpacok ¢ yKpsIBHCTOCTBIO 10 100 r/mM2 1 He Gonee
7% NI KPacok ¢ YKPBIBUCTOCTBIO 710 300 T/M%, cunmTas MaKCUMAaIbHYIO YKPBIBUCTOCTH 32 100%.

O6paboTKa pe3yabTaToB

Pe3ynbrarhel onbITOB 3aHOCAT B Tabmuity 12.2.

Tabmuia 12.2

Pe3ynbTathl onpeneneHus: yKpbIBUCTOCTH JIAKOKPACOYHBIX MaTepUaJioB

Konunuect YKpPBIBUCTOCTD
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 OIPEIEICHHSI BI3KOCTH KPACOUHBIX 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
BEPTHKAIBHON HIIM HAKJIOHHOW TMOBEPXHOCTH, a Oojbllas 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, MEpexosaIIfil B MOJBIH KOHYC C
comiom 2. O6bem Buckozumerpa — 100 mi, BbicoTa coria — 4 MM,
IaMeTp OTBepCTUs coruia — 4 MM. BuCko3uMeTp 3aKkperuisioT B
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IITaTHBE.

VYcnoBHOHM BSI3KOCTHIO KPACOYHBIX COCTABOB HAa3bIBAIOT Bpemsi, ¢, ucreueHus 100 mi
gyepe3 KaTMOpPOBaHHOE COIUIO BHUCKO3UMEpA MpH ompereneHHo Temieparype (00braao 20 °C).
HcnbiThiBaeMBbIi MaTepuan HeoOxomumo mnpoduibTpoBaTh yepe3 ceTky Ne 028, TmiatenbHO
MepeMeniaTh ¥ OCTaBUTh B MOKOE Ha 5—10 MuH,  49TOOBI  BBIIUTM  MY3BIPBKH  BO3JAYyXa.
PesepByap BHCKO3UMETpa HEOOXOMMO TPOMBITH PACTBOPUTENIEM, 0OpaTHB 0c000€ BHUMAHHE Ha
YHCTOTY OTBEPCTUSl COIUIA, M, €CIM HYXXHO, €Ile pa3 MPOMBITH PACTBOPUTEIIEM; 3aKPEHHUThH
BHCKO3UMETP B IITATHUBE 4 ¥ C IOMOIIBI0 BUHTOB YCTAHOBUTH €TI0 B TPEOYEMOM MOJIOKECHHH.

[Ipu mpoBeneHUM HCHBITAHUS TOJ] BHCKO3UMETP IMOJACTABIAIOT cocyq | oObeMoM He
MeHee 110 mur ans cTOKa HMCHBITHIBAEMOTO MarepHaia. 3aTeM 3a)XUMAloT CHH3Y MajbleM
OTBEPCTHE COIUIA U 3aIOJIHAIOT PE3epByap BUCKO3MMETpPAa KPACOYHBIM COCTAaBOM, HMMEIOLIUM
temreparypy 20 °C, ObICTpO OTHHMAIOT Majlell OT OTBEPCTUS M OJHOBPEMEHHO ITyCKaloT
cekyHaomep. CeKyHIOMEp OCTaHaBIMBAIOT TIPH TIOSBICHWW NPEPHIBUCTON cTpyn. Bpems
ucreuenuss 100 M1 MCHIBITBIBAEMOTO Marepuasna u3 BuUcko3uMmerpa B3-4 u Oyner ero yciaoBHOM
BA3KOCTHIO. ONBIT TOBTOPSIOT TPU pas3a. 3HAUYCHHWE BSI3KOCTH BBIYMCISIOT Kak CpenHee
apudmeTrnyeckoe Tpex ONpeesIeHUH.

OdopmieHue oTyera

Pe3ynbrathl onbITOB 3aHOCAT B TaOuIiyy 12.5.

Tabmuma 12.5

Pesynbrathl onpeneneHus BI3KOCTH KPACOYHBIX COCTABOB

YcaoBHas BA3KOCTh

(Bpemst wucreuenus 100

MBITA | MJI KPACOYHOTO COCTaBa),C
OTIEIb cpenHe

HO€ 3HAYEHHE | € 3HAUCHHE

OINPEAEJIEHUE ITPOYHOCTHU IIJIEHKN HA U3T'b

Lenb paboThl — OCBOCHHE METOAMKHU OMPEICIICHUs MPOYOCTH IJICHKU JIAKOKPACOYHOTO
cocTaBa Ha U3ruo.

O6opynosanwue: mpudop II.

Teopernueckue cBeeHNs

[IpoyHOCTh mMJIEHKM Ha U3TMO XapakTepu3yeT ee »dJIaCTUYHOCTh U CIIOCOOHOCTH
u3rubarbest 6e3 paspymieHus. JTO CBOMCTBO IUIGHKH KPAcOYHOIO COCTaBa OIPEACISIOT C
nomoieio MmKanel rubkoctu. [Ipubop LI (puc. 12.4) mpencramisier coOoil cTaHHMHY, Ha
KOTOPOM 3aKpeIlICHBI IIECTh OOIBIIMX cTepkHEN umrHON 35 MM. Jlnamerp crepxkneit 1 — 20, 15
n 10 MM, cedyeHHe IUIOCKHX 3akpyriieHHbIX crepxkHeidl 2 — 5x10, 3x10 u 1x10 mMm. Cranuny
KpensT K Kparo CToja.

JlaHHO€ ompezeseHre BBHIMOJHAIOT cleayouM oOpa3oM. Ha ounIieHHble OT OKaJIMHBI
U pPKaBUMHBI IUIACTMHKU W3 >KecTH ToimuHo 0,2-0,3 MM M pa3MepoM JIaKOKPAaCOYHBIX
nokpbITuid 20x100 MM HAHOCAT MCHBITBIBAEMbIM MaTepHuaid METOJOM, IMPelyCMOTPEHHBIM B
cranfaptax. Ilocne BBICBIXaHMS TMJICHKH IUIACTUHKY IUIOTHO HPWXHMAIOT K
CTEPIKHIO, IUIABHO M3rH0aroT B TeueHue 2—3 ¢ rieHkoi BBepx Ha 180° Bokpyr
crepxxHs auameTpoM 20 mM. Ecnm nmocne n3rnbaHus Ha IUIEHKE MpH

paccMaTpuBaHUM B JIyIy HE 3aMETHbl TPEIIMHbI M IUJICHKa He Puc. 12.4§

OTCJAaMBAETCS, TO TPOU3BOIAT H3rMOAaHWE IUIACTUHKU B JIPYrOM [Ixana rgokpCTH
MECTE BOKPYI CTEp)KHS AUAaMETpoM 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 NU3MCHCHMU.
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HpO‘-IHOCTB IUICHKU IIPpU HU3I noe BBIPAXKACTCA MHUHHMAJIBbHBIM JUAMCTPOM CTCP:KH:A, HA
KOTOPOM JIAKOKPACOYHOE TOKPBITHE OCTAIOCh HEMOBPSXKICHHBIM. Hampumep, «ruOkoctb» 10
03HAYAEeT, YTO KPACOUHAsI TUICHKA HE Pa3pylIniach IpU U3THOAHUH HA CTEPXKHSAX AUaMETpoM 15
u 10 MM, HO Tpu HM3rHOAHUM HA CTEPKHE JMAMETPOM S5 MM IUICHKAa YK€ pa3pyllaercs
(0OpazyroTCst TPEUTUHBI).

18. burymHble BsDKymHe BemiecTBa (OMpeneleHHe BS3KOCTH, PACTSDKUMOCTH H
TEMIIEpaTypbl pa3MsATruyeHus: OuTyma)

burymupie  Bsokymme ~— (OMTYMBI) — TIPEACTAaBISIOT ~ COOOH  CIIOXKHBIE  CMECH
BBICOKOMOJIEKYJISIPHBIX YIJIEBOJOPOJOB U UX HEMETAJUIMUECKUX IIPOU3BOIHBIX. BUTYMBI ObIBAIOT
MPUPOJHBIMU M HUCKYCCTBEHHBIMU (HE(QTSHBIMU); TOCIEAHHE IIUPOKO MPUMEHSIOT B
CTPOUTENIbCTBE M B MPOMU3BOJACTBE DPA3IMYHBIX T'MJIPOU3OJSAIMOHHBIX MaTepuanoB. HedTsHbie
OUTYMBI — TPOJYKTHI INEpPepadOTKH HEPTH U €€ CMOJMUCTBIX OCTAaTKOB. B 3aBHUCHMOCTH OT
crioco0a MoyiyuyeHus: pa3inyaroT OCTATOUHbIE, OKUCIEHHbIE U KPEKUHIOBbIE HE(TSHBIE OUTYMBI.

Hedrsanpie OMTYMBI 1O BHEIIHEMY BUJY HPEACTABISIOT COOOM TBEPAYIO WM BSI3KYIO
Maccy 4EpHOIo ILIB€Ta CO cJabbIM 3alaxoM MHUHepaJbHOro Macia. LleHHbIMH cBOHCTBaMHU 3THX
OUTYMOB SIBJISIFOTCS. BOJOHENPOHUIIAEMOCTb, XMMHMUYECKasi CTOMKOCTb, CIOCOOHOCTH pa3-
MAr4aThbcs MPU HAIPEBaHUU U CLEIUIATHCS C IEPEBOM, KAMHEM U METAJIJIOM, a TakkKe ObICTpoTa
HapacTaHusl BSI3KOCTU MpH OCThIBaHMHM. HeTsHble OMTYMBbl NPUMEHSIIOT IJIsi MPUTOTOBIICHUS
ac(abTOBBIX OETOHOB U PACTBOPOB, KPOBEJIbHBIX, THIPOU3OJISAIMOHHBIX M JOPOKHBIX MACTHUK,
MacT, SMYJIbCUA © T.J., a TaKkkKe B IPOU3BOACTBE KPOBEJIBHBIX U THAPOU3OJSLUOHHBIX
MaTepHasoB.

JUis OLEHKM KayecTBa IOCTYNMBILEIO Ha CTPOUTENIBCTBO HEPTAHOrO OHUTyMa,
YIIAKOBAHHOTO B Tape, BCKPHIBAIOT 2 % 4WCIa SAIMKOB, OOYEK MM MEIIKOB M OTOMPAIOT OT
KaXJ0ro YIMAaKOBOYHOIO MECTa OJMH KYyCOK Maccol OKojo 1 kr. 3aTreM KaXAblii KyCOK
pa3OMBaIOT HA YacTHU pa3MepoM He Ooisiee 25 MM, TIIATEIBHO MEPEMEIINBAIOT, Pa3paBHUBAIOT,
MIOCJIEI0BATEIbHBIM KBAPTOBAHUEM JOBOJAAT Maccy CpeaHel mpoObl 10 2—-3 KI' U HAIPaBIAIOT B
CTPOMTEINIbHYIO JTA0OpaTOPHIO Ui WCHbITaHus. B maboparopun mpoOy AensT Ha JBE paBHbBIC
YaCTHU: OJIHY MCIIOJIb3YIOT JUIsl IPOBEJICHUSI UCIIBITAHUI; BTOPYIO - B OIIEYaTaHHOM BUJE XPaHST B
TE4YeHHUe 2 MECSIIEB Ha ciIy4ail IOBTOPHOTO UCIBITAHUS.

Ilepen omnpenenenuem nokaszarened (QU3MKO-MEXaHMYECKUX CBOMCTB OWUTyMa €ro
HE00X0AUMO 00€3BOAUTH, Ul 4ero npoly B YalllKe IOMEIIAIOT B CYLIWJIBHBIA IIKad Wi Ha
necyaHyro OaHIO M JOBOJAT 10 HOJBMXKHOTO COCTOSIHUS, HAarpeBas TBEpble 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 OJArOTOBJICHHON K IPOBEICHUIO 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 pa3JeNdioT Ha Opuraapl MO 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, CTYAEHTHI 3aHOCAT B >KypHaJl Ui Ja0OpaTOPHBIX M MPAKTHUECKUX padoT.
Ha ocHOBaHMU pe3y/bTaTOB UCHBITAaHUNA U cpaBHEHUS uX ¢ Tpeboanussmu ['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.

68



69

OOBEKTBl _HMCClieIoBaHUs, 000py/IOBaHME, MarTepuanbl M HALJIAIHBIC IIOCOOHS:
MEHETPOMETP, CEKYHIOMED, IKa() CYIINUITbHBIH.

Oou1re moJsoXKeHus (TEOPETUIECKUE CBEICHHS)

Bsskocth (meHeTpanuio) HEPTIHOTO OUTyMa ONPEAETSIOT MPH MOMOIIM CTaHIAPTHOTO
npubopa - menerpomerpa. Ilo rimyOuHe mpoHUKaHHS B OUTYM HIJIBI
npubopa moxa Harpy3koit 1 H B Tedenue 5 ¢ mpu Temmeparype 25 °C
CYIST O BA3KOCTH OMTyMa. BSI3KOCTH BBIpaXkaroT B rpagycax, npuyem 1°
COOTBETCTBYET Ii1yOMHE NpoHUKaHus uriel Ha 0,1 MM.

[Tenerpometp (puc. 10.1) cOCTOUT M3 METANIMYECKOTO IITaTHBA
1, HIDKHSS 9acTh KOTOPOTO MPEACTABISIET COO0M OMOPHYIO TUIOMIAIKY C
TpeMsl YCTAHOBOYHBIMU BUHTAMM [l IPUBEACHUS €€ B TOPU3OHTAILHOE
nojoxkeHne. K ONOpHOM IUIOmMIaJKe NPUKPEIUIEH BpallarOIIHAKC
MIPEIMETHBIN CTOJIMK 9 JJIs YCTAaHOBKM KpHUCTaJUIM3aTopa 8 00beMOM He
menee 0,3 1 u BbicoTOM 4550 MM C METAUTMYECKON HUIUHIAPUIECKON
YalIKoW BBICOTOM 35 MM M auaMeTpoM 55 MM, B KOTOPYIO MOMEHIAIOT
UCHBIThIBaeMbIii OuTyM. Ha BepxHeMm KpOHIITEHHE IITaTHBa YKpEIrieH
uudepOnar 2, pazaenennsii Ha 360°, 1 KOHTaKTHas pelka (Kpemaiabepa)
3, IBWKEHHWE KOTOpOW mepemaercsi cTpenke nudepOnara. Ha wmxHem
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
MpUKpeIieHo 3epkano 5. CranpHas uria neHerpomerpa 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)

[IpenBaputennbHO 00€3BOKEHHBIM W TPOICKEHHBIH OUTYM pacIIaBisSIOT Ha IMECUYaHON
WIM MacisiHOM OaHe WM B CYHIWJIBHOM IIKady A0 MOABMXKHOTO COCTOSIHMS (HE meperpenas
OUTYM) U THIATEIHHO NEPEMEUINBAIOT O MOJHOTO yAaJIeHUs IMY3bIPbKOB BO3yXa. 3aTeM OUTYM
HaJIMBAIOT B METAJUIMYECKYIO0 YallKy Ha BbICOTYy He MeHee 30 MM M BBIICPKHUBAIOT IpU
temmneparype 18-20 °C B Tedenue 1 4, npegoxpanss o6paser OT MbLUIH.

[Tocne aToro yamky ¢ OMTYyMOM IMOMENIAIOT B BaHHY C BOJOW, Harpetoi mo 25 °C, u
OCTaBIIAIOT Ha | 4 10 ucnbeiTanus. BeicoTa ciiost BoAbl HaJl OUTYMOM JOJKHA 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 ¢ OUTYMOM MOMEIIAIOT B KPUCTALIU3ATOP, HAIMOJHEHHBIM BOJOH,
uMmetomeit temmneparypy 25 °C. KpucrtamimzaTop yCTaHAaBIMBAIOT Ha CTOJHMK MEHETPOMETpA.
[ToaBoasAT OocTpue WIJIBI K MOBEPXHOCTH OWUTyMa, MpPU ATOM UIia JOJDKHA CIIErKa KacaTbes
OuTyma, HO He BXOJIUTh B Hero. [[st oOneryeHus 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
CTOIOPHYIO KHOITIKY, JlaBasi Urjie cBOOOJHO BXOJIUTh B OMTyM B TeueHue 5 c. Ilo ucreuenun
3TOr0 BPEMEHM KHOIKY OTIIYCKAIOT. 3aT€M JOBOIAT HM)KHIOK 4acTb KPEMaJIbEPHI 10 BEpXHEN
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,
OTCTOSAIIMX HEe MeHee 4yeM Ha 10 MM oOT KpaeB 4Yamku M ojxHa oT apyroil. Cpennee
apudmeTnyeckoe OTUX  OMNpeAe]eHW  JaeT 3HayeHWe TMPOHUKAHWS B  Trpajaycax,
COOTBETCTBYIOIIEE TIyOMHE MPOHWUKAHUS UTIBI B JECATHIX JTOJSAX MHJUTUMETpa. PacxoxneHue
MEXIY pe3ylbTaTaMu OIpeNelIeHHs TIyOWHBI MPOHUKAHHS, TONYYeHHBIMUA B KaXJIOM 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 PE3yIbTATOB UCIIBITAHUE CIIEAYET TOBTOPHTH.

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

ConepxaHue oTyeTa:

Pesynbratel onbiToB 3aHocAT B Tabnuny 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 331auu pabOThI — OCBOCHHE METOIMKHU OTPEETICHHS pacTHKUMOCTH OUTyMa.

OOBEKTHI _HuccleoBaHus, 000py/lOBaHUE, MaTrepualbl W HarJsiaHble [ocoOus:
TYKTUIOMETD, He(PTSIHOM OUTYM.

O6111e noJ0KeHus (TEOPETUYECKUE CBEICHNS)

PacTsxuMOCThIO (IYKTUJIBHOCTBIO) HA3bIBAIOT CBOWMCTBO OWUTYMOB BBITSTHUBATHCA B
TOHKHE HUTU TI0J BIMSHUEM TMPWIOKEHHON pacTAruBaromieil Harpy3ku. PacTsxumocThb
XapakTepu3yeTcsi UIMHOM HUTHU 1O paspbiBa ee mpu Temieparype 25 °C U CKOPOCTH BBITS-
TUBaHUS 5 CM/MUH U BbIpa)KaeTcsl B CAHTUMETpaXx.

PactspkuMocTh OMTYMOB OIIpEeACIAIOT Ha mpubope - aykrtuiaomerpe (puc. 10.2), kKoTopbii
MPEACTABISIET COOOM JAEPEBSIHHBIA SIIUK, MOKPHITHIM BHYTPH OIMHKOBAaHHOW cTayibio. Ilo Bceit
JUIMHE SIIMKAa MPOXOJUT YEepPBAYHBIA BUHT | C HacakKeHHBIMHM Ha HEro JByMs cajla3kamu 2,
KOTOpbIE TMEepeJBUTal0T MO BHUHTY NpPH IOMOIIM MaxOBHUYKa BPYYHYIO WJIM MpPU TMOMOIIU
anekTpoaBuraress 3. SAmuk cHaGXKeH MIKaIoH, 0 KOTOPO# CKOJIB3HUT yKa3aTellb, 3aKpeTICHHbII
Ha caJla3Kax.

O6111e noJ0KeHus (TEOPETUYECKUE CBEICHNS)

[ToaroToBneHHBIN K UCTIBITAHUIO OUTYM PACILIABISIOT, IEPEMEIINBAIOT U TOHKOHN CTpyeit
HAJIMBAIOT B JaTyHHbIE cOOpHBIE Popmbl 4 ¢ HeOombuM U30bITKOM. [lepen 3anuBkoil OuTyma
BHYTPEHHHUE MOBEPXHOCTH (POPM CMa3bIBalOT CMECHIO Tajbka C riuiepuHoM (coctaB 1 : 3) u
yCTaHABIMBAIOT HA METAIIMYECKYIO TIacTUHKY. Dopmbl ¢ OUTyMOM OXJaxaaroT B TeueHue 30
MUH B niomelnieHuu ¢ remmnepatrypoit 18—20 °C u mocie 3Toro ropssuyuM HOXKOM CPe3aroT U30BITOK
OuTyma B /IBa IpUeMa, OT cepeIuHbI POPMBI K €€ Kpasim.
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Puc. 10.2. dyktunomerp

Obpazenr 6utyma ¢ GopMoii M TUIACTUHKON MOMEMIAIOT B SIIUK JYKTHIOMETpA, Kyda
IIPEIBAPUTENIBHO HaIWTa BoAa TemrepaTypoil 25 °C, u BblIEp)KMBAIOT B HEM B TedeHue 1,5 d,
clens 3a TeM, 4TOOBI TemrepaTypa Boabl Obuia moctosHHOM 25+0,5 °C. Cnoit Boasl Han
o0pa3ioM J0JDKeH ObITh HE MeHee 25 MM. 3aTeM, MPOBEPUB CKOPOCTH ABIIKEHHS Caja30K U
TEeMIepaTypy BOIbBI, 3aKpemsiioT ¢GopMy B IyKTWIOMETpe (HAZeBalOT ee¢ Ha MTH(THL,
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
pe3yabTaT IPUHUMAIOT CpelHee apu(PMeTHIEeCKOe TPEX ONpPEICTICHHIA.

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

ConepxaHue oTyera:

Pe3ynbratsl onbIToB 3aHOCAT B Tabnuiy 10.2

Taomma 10.2

Pe3ynbTatsl onpeneneHus pacTKUMOCTH 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 HccaeloBaHus, 000pyIOBaHKe, MaTepualbl M HarsAHble MocoOus: Mmpuodop
«KOJIBIO U LIap», TEPMOMETP, CEKYHIOMED.

O6111e noJ0KeHus (TEOPETUYECKUE CBEICHNUS)

Temneparypa pa3MardeHusi Mo3BOJIIET CYAUTh 00 OTHOCHTENbHOW TEIIOCTOMKOCTH H
CTENEeHH pa3MIr4aeMoCTd OMTYMOB IpH HarpeBaHUu. TemmepaTypy pa3MArdeHus ONpeaessioT
Ha npudope «koJblo U map» (puc. 10.3), KOTOPBIM COCTOUT U3 TPEX METAJUIMUECKUX IJIACTHH,
CKpEIUICHHBIX Ha OIpPEACJICHHOM PACCTOSHUU OJHA OT APYrodl MPOXOAALIUMH 4Yepe3 HUX U
MPUKPEIUICHHBIMA K HUM METANIMYECKHUMH CTEpPXKHAMU. PaccrosiHue Mexay NByMs HIKHUMU
IlacTUHaMu paBHO 25,4 MM. B cpeaHeil miacThHe MMEIOTCS JBa OTBEPCTHS, B KaXKI0€ W3
KOTOPBIX BCTaBIJISIIOT JIaTYHHbIE KOJbLA 1 BHyTpeHHUM auametrpom 15,88, BeicoToi 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 OTIPEJICICHHS TEMIIEPATYPhI pa3MIrdyeHus OuTyma
Xoa paboThl (TIOPSAI0K BBITTOJIHEHUS paOOTHI)
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Temneparypy pa3msrueHuss OuUTyMa MO METOAY «KOJIBIIO M IIap» OINPeAessioT
cleAyromuM o0pa3zoM. JlaTyHHBIE KoJbIla YKJIAIbIBAIOT HAa METAJIMUECKYIO IIIACTUHKY MU
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 ycTaHaBIMBalOT TOPU30HTAIBHO B OTBEPCTUS 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 TUCTUIUTHPOBAHHOM
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 ¢ mpuOOPOM CTaBAT HAa aCOECTOBYIO CETKY, HArPEBaIOT Ha Ia30BOM
rOpeJiKe WIHM CIUPTOBKE TaK, YTOObI CKOPOCTH MOJABEMA TEMIIEPATyphl COCTABIISAIA
5 °C/mun. Ilpu HarpeBaHWH OUTYM pa3MsArdyacTcs M CTAIBHOW ITApHK BMECTE C
OUTYMOM NPOXOJUT CKBO3b OTBEPCTHE KOJbIa. TemmepaTypa, Hpu KOTOPOH
neGopMUpYIOLIUIicS OUTYM MOJ ACWCTBHEM MAacChl HIApUKa KOCHETCS HUKHETO

mucka mpubopa (puc. 10.4), mpuHuUMalOT 3a Temieparypy pasmsrdeHus. Eciu Temmneparypa
pa3Msardenusi OUTymMa Mo METOAY «KOJBIIO W Iap» OKaxkercs, Hampumep, paBHoit 70 °C, To
cokpaieHHo 3anuckiBaioT «70 °K u IlI». B Tom ciyuae, korjga Temmneparypa pa3MsardeHus OuTy-
Ma Beime 80 °C, mpubop 3amoNHAIOT HE BOJOW, a INIMIEPUHOM; 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:

Pe3ynbrathl onbIToB 3aHOCAT B Tabnuiy 10.3.
Tab6muma 10.3
Pe3ynbTathl onpeneneHus TeMmnepaTyphl pa3MsarueHus 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
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['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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