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BBenenue

[Ipou3BOACTBO CTPOUTENBHBIX MAaTEPUATIOB M HW3ACTUN OTIMYAETCS OOJBIIUM
MHOT000pa3ueM BUAOB U IIMPOKUM ACCOPTUMEHTOM MPOAyKUMU. VHXKEHep-CTpOoUuTelb
JIOJDKEH YMETh XOpOIIO pPa30oUpaThcsi B OOMIMPHON HOMEHKIATYpEe 3TOW MPOAYKIIHH,
BBIOMpATh JJIE KOHKPETHBIX YCIOBUW TpuMeHeHUs Haunbonee d(PeKTuBHbIE U
NOAXOJSIIME €€ BHUABI C YYETOM KAueCTBEHHBIX II0KA3aTelIei, BIAJETh 3HAHHUSIMU B
00JaCTU TEXHOJIOTHH CTPOUTEIBHBIX MAaTEepPHANIOB, MPEACTABIATh (PU3UKO-XUMHUYECKYIO
CYILTHOCTb MIPOIECCOB NMEPEPAOOTKH UCXOTHOTO ChIPhSI B TOTOBBIM MPOTYKT.

Iens mabopatopubix padot mo puctuminae «MJIK 02.01 JlopokHO-CTpOUTEIHHBIC
MaTepUagbl» — O3HAKOMUTH CTYJEHTOB C OCHOBHBIMH TEXHHYECKHUMH TpPEOOBAHUAMU
HOPMAaTHBHOW JINTEPATYpPhl, MPEABIBISIEMbIMU K TOMY WJIA HHOMY MaTepHally; Hay4YHTh
CTaHAAPTHBIM METOJaM MCHBITAHHS CBOWCTB Marepuaia U €ro XapakTepUCTUK, METOIaM
pacueTra cocTaBa KOHIVIOMEPATHBIX  CHCTEM,  BBISBJICHHUIO  3aBUCUMOCTEH W
3aKOHOMEPHOCTEN CBOKMCTB MaTEpPHUAJIOB.

HayuuTbcs oneHuBaTh KayecTBO MaTEpPHANOB, HAXOAWTh BO3MOXHBIE ITyTH
pPEryJIMpOBaHMUsI M YIOPABJICHUS OSTUM KayeCTBOM M YMETh OINpeAeIuTh o0JacTu
PalMOHAJIBHOIO INPUMEHEHHs MaTEpUANIOB B IPAKTHKE COBPEMEHHOIO CTPOMTEIBCTBA
MO’KHO TOJIBKO Ha OCHOBE INTyOOKOTO M3YyYEHHs CBSI3M MEXIY COCTaBOM, CTPOECHHEM U
CBOMCTBaMM MaTepuaia.

B ngaHHOM JOKyMEHTE TMpPEACTAaBICHBI METOJMYECKUE PEKOMEHAALMH 10
BBITIOJTHEHUIO J1abopaTopHbix paboT B coctabe MJIK 02.01. {opo>KHO-CTPOUTEIbHBIC
MaTtepuabl A MOATBEPKICHUS CAEAYIOMNX KOMIIETEHIUMA:

OK O0l. BriOupats cmocoObl pemieHHus 3anad MpOoPEeCCHOHATBHON JeATEIbHOCTH
MIPUMEHUTENBHO K Pa3INYHbIM KOHTEKCTaM;

OK 02. OcyuiecTBisTh MOUCK, aHAIU3 U MHTEPIpETanuio UHpOpMaIi, HeoOX0IUMOn
JUIS BBIIOJTHEHUS 33/1a4 IPO(ECCUOHATIBHON AESITENIbHOCTH;

OK 03. [IlmanwpoBaTb ¥ peajJu30BbIBaTh COOCTBEHHOE TMpodeccroHaIbLHOEe
Y JINYHOCTHOE Pa3BUTHE;

OK 04. PabGoraTh B KOJUIGKTUBE M KOMaHJIEe, S(PQPEKTUBHO B3aMMOJIEHCTBOBATH
C KOJUIEraMu, pyKOBOJCTBOM, KIIMEHTaMHU;

OK 05. OcyiiecTBasiTb YCTHYIO U MHUCbMEHHYIO KOMMYHHUKAIMIO Ha TOCYIapCTBEHHOM
s3pike Poccuiickoit deneparuu ¢ y4eToM 0COOCHHOCTEHM COIMATBHOTO U KYJIBTYPHOTO
KOHTEKCTA;

OK 06. IIposBasTe TIpakIaHCKO-NATPUOTHUYECKYIO IMO3ULUI0, JEMOHCTPUPOBATH
OCO3HAHHOE MOBEJEHUE HA OCHOBE TPAJMIIMOHHBIX O0IIEUYETIOBEYECKUX [IECHHOCTEN;

OK 07. CopeiicTBOBaTh COXpPaHEHUIO OKPYXKAIOIIEH Cpelbl, PecypcoCOEPEKEHUIO,
3¢ (PEeKTUBHO ACHCTBOBATH B YPE3BbIYAMHBIX CUTYALIUSX;

OK 08. MWcnonw3oBarh cpenctBa (DU3MYECKOM  KYJIbTYphl JUISl  COXpPaHEHUs
U YKPEIUICHUs 3710POBbsI B Mpoliecce MpoPecCHOHATBHON EATEIbHOCTH U MOAIEPKaHUs
HE00XO0IUMOT0 YPOBHS (PU3HUECKOM MOATOTOBICHHOCTH;

OK 09. Hcnonn3zoBaTh HHPOPMAIMOHHBIE TEXHOJOTHHM B MPOhecCHOHATBHOU
NEeSATENbHOCTH;

OK 10. ITonb3oBatbcs mpohecCHOHATBFHOM JOKYMEHTAlle Ha TOoCyAapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaXx.

OK 11. Hcnons3oBarh 3HaHus 10 (UHAHCOBOM TPaMOTHOCTH, IIJIAHUPOBATH
IpeANnpPUHUMATEIBCKYIO E€ATETLHOCTh B IPO(ECCHOHAIBHOM cpene.

[1K 2.1 BeinonHenue paboT 1o NPOU3BOACTBY TIOPOKHO-CTPOUTENBHBIX MATEPUAIIOB.
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JlabopaTtopnas paGora Nel.
OnpenesieHue HCTUHHOM M CPeHEN MJIOTHOCTH MCXOHOM rOPHOI MOPOALI U 3epeH
meOHs u rpasusi mo 'OCT 8269.
JlabopaTtopHas pabota npennasHauena s popmupoBanust OK 01-11, ITK2.1
Heab padoTbl — U3YyYUTh METObI ONPECIICHUS] UICTUHHON U cpeAHell MIIOTHOCTH UCXOIHON
ropHOU mopoibl 1 3epeH 1medHs u rpasus mo 'OCT 8269.

IMopsinok BHINOJHEHHST PAadOTHI

1.1.  Omnpenenenne cpeaHeidi NMJOTHOCTH Pa3JIUYHBIX BHIOB CTPOUTEJIbHBIX
MaTepuaioB

CpenHss INIOTHOCTh TBEPJIBIX MAaTEPHAJIOB- 3TO OTHOIIEHHUE MAacChl K 00beMy MaTepHalia B
€CTECTBEHHOM COCTOSTHUH, €€ ONPEACIISIOT 110 GopMyIie

p = —, t/cae® kr/ad
Vgl ™

['ne m- Mmacca matepuana, r, Kr; V- 00beM Matepualia B €CTECTBEHHOM COCTOSIHUH.

1.1.1. Onpenesienue cpeaHeii MIOTHOCTH 00Pa310B NPABWILHOM reoMeTpH4YeCKOM
¢popMbI.

JlabopaTopHoe 000pya0BaHue W MATEPHAJIbI: METAJUTMUECKAs TMHEHKA, IIITAHTEHIIUPKYJIb,
texHudeckue Bechl 0 200 r, yameyHbie Bechl 105 Kr. OOpasiibl MaTepUaloB, UMEIOIIUX
MpaBUIBHYIO TeoMeTpuyeckyto Ghopmy (KyOuKH, mapaielenuneabl, TUIuHApbl). O0pasisl
MPaBUJILHOM TeOMEeTpUYecKOr (HOpMBI TOCIIE MPOCTYIIMBAHUS B3BEIIMBAIOT, @ UX O0BEM
OTIPEIEISIOT MyTEM 3aMepa JIMHEHHBIX pa3MepoB 00pasiia.

OO0pasipl U3MEPSIOT MITAHTEHITUPKYJIEM ¢ TOYHOCTHIO 710 0,1 MM. Kaxkyto rpans usMepsroT
B Tpex MecTax (puc. 1) M 3a OKOHYATENbHBIA pe3yibTaT OEpyT CpeaHee 3HAUCHUE TPEeX
VU3MEPEHUN KaXK0U TPaHHU.

J{nst u3MepeHus: HWIMHIPUYECKUX 00pa3iioB Ha TOPILIOBBIX TIIOCKOCTSIX

MPOBOAST JIBa B3aUMHO MEPHNEHIUKYISIpHBIX nuametpa dl, d2, d3, d4 wu 3amepsroT ux
JUTUHY; KPOME TOTO, U3MEPSIOT

B3+ |
; 1
e

|

d
|
e N A
Z 9 :

Puc. 1. Cxema usmepenus o0pasiion
JUaMeTpbl IWIMHApPA Ha cepeAuHe ero BbIcoThl dS5, d6. 3a OKOHYATENbHBIM PE3yIbTAT
MPUHUMAIOT CPEAHEE 3HAUCHUE U3 IIECTH U3MEPEHHU.
BricoTa nunuHApa 3aMepseTcs B YeThIpEX MecTax- M0 KOHIaM JuamMeTpoB (cM. puc. 1). 3a
OKOHYATEJIbHBIN Pe3ybTaT MPUHUMAIOT CPEAHEE 3HAUCHHUE U3 YEThIPEX U3MEPECHUM.
O06BeM 00pa3iia B BuE KyOa Wiiu napajuiesienurneaa onpeaesstoT no Gopmyie:




V = acpbephed

Qs Doy 1L .
I'me ¥ "°¥"°¢ . cpemHue 3HAYCHHS pa3MepoB TpaHe B cM. OOBeM o00pasia
IWIHHIPHYIECKON (POPMBI OTIPEACIIAIOT 110 (hopMmyIie
md?
V=—"‘"E4 'hcp, o’

I'ne n1=3,14; d.,- cpeanuii qMaMeTp WIMHAPA, CM; he,- CpeiHssa BBICOTAa LWIMHAPA, CM.
OnpenenuB 00beM, 0Opasel] B3BEIINBAIOT BBIUHCISIOT CPEAHION TIIOTHOCTh

m 2
= r/cM
PD v o
3a OKOHYATEIbHBIM PpPE3yJbTaT NPUHUMAIOT CPEIHIOK IUIOTHOCTh, IOJYYEHHYIO IO

UCIIBITAaHUIO TPEeX 00pa3IioB.
Pe3ynbTathl ucnbITaHMid 3aHOCST B Ta0II. 1.

No | Marepuan | CpegHee 3HaUeHUE O6wvem | Cpenusist

15(911 Jlimna, | [llupuna | Beicota | [luametp | oOpasna, | IIOTHOCTS,
cM CM cM cM m, T Po, If e

1

2

3

1.1.2. Omnpenenenue cpeaHeil MIOTHOCTH OPUCTHIX 00pa3IOB HEMPABUILHON
reOMEeTPHUECKO (OPMBI ¢ TOMOIIBIO 00BEMOMEPA.

JlabopaTopHoe 000py0BaHUE U MaTEpUAJIbl: TEXHUYECKHE BEChI C Pa3HOBECAMH, 00bEMOMEDP
, (GapdopoBblii crakan ¢ mapadguHOM, 3JeKTporuMTKa. OOpasel MOPUCTOTO Marepuaa,
MMEIOIIIETO HEMPaBWIbHYIO TeoMeTpuueckyro ¢opmy. O0beM MaTepuana BBIYHCIAIOT C
nomoIpo oobeMomepa (puc. 2.), MpeAcTaBisiomero co0oil MeTamnueckuit cocyn 1 c
BIIASHHOM B €TI0 BEPXHEU 4aCTU JIATYHHOU Tp‘y6I(OI‘/JI 2.

Puc. 2. O6bemomeTp

OO0beMoMep HaAMOJHSIOT BOJOM HEMHOTO BBIIIE TPYOKH M IMOCJE TOrO, KaK M30BITOK BOJIBI
CTeYeT, TMOJCTABIAIOT IO KOHEN TPYOKH B3BEIICHHBIM cTakaH 4. BpICyIIEHHBIN 10
MOCTOSTHHOM Macchl oOpasen; 3 B3BEHIMBAIOT M, 3aTeM OOMAaKWBAlOT Ha HUTKE B



pacrutaBnenablii mapaduH. Ilocme 3acTeiBanmsi mapaduHa CHOBAa B3BEIMIMBAIOT M U
OCTOPOKHO TIOTPYKAIOT B 00beMOMeED.
Kornma BeITeCHEHHAass BOJa COJBETCS M MPEKPATHThCA TaJileHHUE Karelb, CTaKaH C BOJOU
B3BEIIMBAIOT M OMPEACIIAIOT MacCy BEITECCHCHHON BOJBI, YHCIEHHO paBHYIO 00beMy oOpasiia
¢ napadunoM V. O6beM oOpasiia onpeacsitoT, BeIYuTas U3 oobema odpasia ¢ napadhuHoOM
V, o0veM napaduna V.
V=V,—-}

O0bem mapaduHa ONpeAeISIOT eJIEHHEeM MacChl mapadguHa m; Ha ero

IIOTHOCTH Py= 0,93 T/cM.

Mp

V.=
r Ffn

I'me m,=m;-m.

CpenHIoI0 IIIOTHOCTh 00pa3iia HaxoasT U3 BBIPAKESHHUS:

I'1e m- Macca cyxoro o6pasia, T; V- 00beM 06pasiia B €CTeCTBEHHOM COCTOSIHHH, CM .
Pe3ynpTaThl OnbITa 3aHOCATCS B Ta0JI. 2. 3a OKOHYATENbHBIA PE3yibTaT

CpeIHEe! MIIOTHOCTY NPUHUMAIOT CPEIHIOIO0 BEJIMYMHY TPEX HCIBITAHUM.

1.1.3. Onpenenenue cpeHel MIOTHOCTH MOPUCTHIX 00pa3L0B HENIPABUIbHON

FCOMGTpPI‘lGCKOfI (I)OpMI)I T'unAPOCTAaTHYCCKUM B3BCIINMBAHHUCM.

Tabmuia 2

No Macca obOpasna, r O0beM, Cpenusis

uct. | Cyxoro, m | C mapadhunom, | OGpa3ua ¢ | [Tapaduna, O6pazua V IJIOTHOCTb,
m; napauHOM, v, 0o, T cM?

Vi

1

2

3

JlaGopatopHoe 00OpyJ0BaHME W MaTepuajbl: BEChl TEXHHMYECKHE C pa3HOBECAMH H
MIPUCITOCOOJICHUEM JUTSl THAPOCTATUYECKOTO B3BEIIMBAHUS, [IMUIMHAPUUSCKUN COCY/T C BOJOM,
HUTKA, KYCOK KUPIIKUYa WJIM APYTroro MaTepuasa HelpaBUIBHOW (OPMBI.

B stom cmocobe ompenenenue odbema oOpasma s BBIYUCIACHUS CpeIHEH IIOTHOCTH
OCHOBaHO Ha 3aKOHEe ApxXHMeJa: TeJo, IMOrPYKEHHOE B BOJY (PKHUIKOCTH), TEPSET B Macce
CTOJIbKO, KaKOBAa Macca BHITCCHEHHOW UM KHUJKOCTH.

Tak kak Macca BBITECHEHHOH BOJIbI B TpaMMax YMCJIEHHO paBHA 00beMY BBITECHEHHOM
BOJBI B CM°, TO pa3HOCTh Macc o0pasiia, B3BEIIEHHOI'O Ha BO3JyXE M B3BEIICHHOTO B BOJIE,
MoKa3bIBaeT 00beM obOpasna. JlJist onpenesaeHrss MacChl BBICYIICHHBI 00pa3ell B3BEIIMBAIOT
Ha Becax m. 3aTeM oOpasel] HACHIMIAIOT BOOM, Horpyxkas ero mpu temmeparype 20+0,5°C na
2 yaca Tak, 4To0bl YPOBEHb BOJBI B COCYJIe OBLI BBIIIE Bepxa oOpasia MUHUMYM Ha 20 MM.
Hacpimennpiii oOpaser] BBIHUMAIOT U3 BOJIbI, MSTKOW BJIQXHOM TKaHBIO YIAJISIOT BIIAary ¢
MMOBEPXHOCTH U B3BEIIMBAIOT CHOBA M
Han onmHolf m3 dYamr BeCOB CTaBSAT MPUCIOCOOJICHHE JUIS B3BCIIMBAHUS B BOJC B BHJIC
MaJIeHbKOW CKaMEEUKH C COCYIOM, HAIMOJHEHHBIM BOAOW. OOpa3el] moIBEIUBAIOT K CephIe
BECOB Ha HUTKE TakK, YTOOBI OH, HAXOJSICh B BOJIE, HE Kacayics CTEHOK U JIHa cocyaa (puc. 3),
Y B3BEIIMBAIOT €T0 B BOJIE M.



CpeaHioro IIOTHOCTh BBIUUCISIOT 1O GopMyIie:

0= .T/cm®

m1 _mg

L)
-~ -

Puc. 3. 'mapocratuueckue BECHI.
I'me m- macca cyxoro o0Opa3ua Ha BO3JQyxe, I; m;- Macca HAaChIIIEHHOro o00pasia,
B3BEILIEHHOTO Ha BO3/AYXE, I'; My- MAacca HACBIEHHOIO 00pasiia, B3BEIIEHHOTO B BOJE, I'; M-
m,- 00beM 06pasia, cM’, paBHbIil 00BEMY M MacCe BBITECHEHHON BOJIBI.
Pesynbrarel ucnbiTaHuil 3aHOCAT B TaOa. 3. 3a OKOHYATENBHBIN PE3yNbTaT MPUHUMAETCS
CpeaHEC 3HAUCHUEC U3 TPEX UCIBITAHUMN.

Tabmuma 3
I\ HanmeHoBaHue Macca cyxoro obpasua | Macca HacbiweHHoro | Macca CpeaHss
uen MaTepuana m, r obpasua, HaCbILLEHHOMO NAOTHOCTb,

B3BELLUEHHOro Ha | obpasua, 2
B3BeLLEHHOro B Por L‘r M

Boge ,My, r

Bosayxe,M1 , r

N =

B ciyuae B3BeluBaHus MaTepuaia HE B BOJE, a B IPYTOM KUJIKOCTH, 00BEM BBITECHEHHOM
KUIKOCTH HE OyJIeT YMCIEHHO paBeH ee Macce. B aTom ciyyae 00beM HaXOIsT JeICHUEM
MAaCChI BBITECHEHHOM KUJKOCTH M;-My HA IJIOTHOCTh KUIAKOCTH Pine- POPMYTIa IPUHUMAET
BUJI:

po= E;%?:: r/cm®
Haceimenre o6pasioB BoJION AOMKHO OBITH MPOU3BEACHO JI0 BBIMOJHEHUS J1aOOpaTOPHOM
paboThI.

1.1.4. Onpenenenrie HACBITHOM MIOTHOCTH PBIXJIBIX (CBHITYYHX) MATEPHATIOB.

JlaGopatopHoe 00OpyIOBaHME M MaTepualbl: BECHl C pPa3HOBECAaMHU JO S5 KI, MEpHBIH
HWIMHIPUYECKUNA COCYZ] €MKOCThIO 1 JI, CHUTO C OTBEPCTUAMU JTUAMETPOM S5 MM,
MeTaJlJTuecKast TMHeiKa, CyIIbHbIN mKad, cranaapTHas BopoHka. [lecok, ieMeHT, rpaBuii
u JIp.

HacpinmHass TIOTHOCTH CHIMYYMX MAaTE€pUAIOB P, ONpPEEIseTCs OTHOIIEHHEM MacChl K
00beMY MPOCYIIEHHOTO CBOOOHO HACKIITAHHOTO MaTepuala.



[TpoOy mecka 5- 10 Kr BBICYIIMBAIOT A0 MOCTOSHHOW MaccChl, IPOCEUBAIOT YEpPE3 CHUTO C
JUaMETPOM OTBEPCTUH 5 MM M 3alOJHSIOT UM BOpPOHKY (puc. 4). Ilog BOpOHKY cTaBsT
MEpHBIA IWIMHIAP 2, NPEABAPUTEILHO B3BECUB €r0 IM; M OTKpBIBAIOT 3aABHkKy 1. Korma
IIECOK 3aIIOJIHUT C U30BITKOM LIMIMHJP, 338JBUKKY 3aKPbIBAIOT U U30BITOK IIECKAa OCTOPOKHO
Cpe3ar0T BPOBEHB € KpasiMu LWIMHApPA. L{MauHAp ¢ meckoM B3BEIIMBAIOT C TOYHOCTBIO 110 |
r mp.

Y - =
Puc. 4. CrangapTHasi BOpOHKa.
HachInHy0 TIIOTHOCTh BRIYHUCISIOT 10 (hopMyJie

Ts—1n M
po=—"—1 ca®

I'ne m;- Macca MEpPHOTO COCy/a, T; M,- Macca MEPHOTO COCyJia C TECKOM, T; My-m;- Macca
mecka, r; V- oobem HI/IJII/IHI[pa,CM3 :

PesynbpTaThl ucnbITaHU 3aHOCAT B Tabi. 4. 3a OKOHYATEIbHBIH PE3yJabTaT MPUHUMAIOT
cpeaHee apu(METHIECKOE 3HAUCHUE TPEX UCTIBITAHUIA.

Tabnuna 4

Ne MaTepuan Macca MepHoro | Macca MepHOro umnuHgpa | HacbinHas

ucn. unnuHapa, , r C MaTepuanom , r NAOTHOCTD, ,
Por Ur cm?

1

2

3

1.2. OnpenejieHue HCTUHOW MJIOTHOCTH MATEPHAJIOB
HctuHOW TUIOTHOCTBIO HA3bIBACTCS Macca  €IUHUILI o0beMa Marepuasna, B3STOTO B
aOCOJIIOTHO TUIOTHOM COCTOSTHUMU.

HcTtuHHAS TIIIOTHOCTH ONpeieNsaeTcs mo Gopmye

3 3

m .
g= V_: I/cM™ KT/

i

['me m- macca cyxoro oOpasia, r; V,- 00beM MaTepraia B a0COJIOTHO TIIOTHOM COCTOSIHUH,
M.

OObeM MpH OIpeneeHNH UCTUHHOW TIOTHOCTH OIpEAeNsieTCs] pa3InyHbIMU CIIoco0amHu, B
3aBUCHUMOCTH OT ()OPMBI U IJIOTHOCTU MaTepuasa.

1.2.1. OmnpenesieHre ICTUHHOM MJIOTHOCTH MJIOTHBIX MAaTEPUATIOB PaBUILHON
T€OMETPUUYECKON (HOPMBI.

WcTuHHasg TUJIOTHOCTh IUIOTHBIX MAaTEpUAIOB MPABWIBHOW TE€OMETpUYEecKOr  (opMbl
ompenenseTcss TaK ke, KaKk U cpenHsas MmioTHocTh (cm. m. 1.1.1). JInsg stux martepuanon
VCTHHHAS IIJIOTHOCTh YHCIIEHHO PaBHA CPEIHEN TUIOTHOCTH.
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1.2.2. Omnpenenenne HCTUHHOM NJIOTHOCTH MOPUCTBIX MATEPHAJIOB.
JlaGopaTopHoe 000py10BaHUE U MATEPHAJIbI:
O6bemomep Jle-lllaryns, papdoposas crynka, cuto Ne 02,
CymuibHbId 1IKaQ, TEXHUYECKHE BEChl, IITAaTHUB, JKCHUKATOp, JIOKKA, COCYI C BOJOM,
tepMoMeTp. Kupnuu wnm apyroil mopuctelii Marepuai. g ompeneneHuss HWCTUHHOU
IJIOTHOCTH TOPHUCTBIA Marepuan pa30MBalOT Ha MEJKHE KYCOUKH, a 3aTeéM pacTHpaloT B
nopomiok B (apdopoBoil cTymke, 4yTOoObl pa3pylIuTh depe3 cuTo No 2, BBICYIIMBAIOT B
cymmiibHOM IKady npu temmneparype 110-+5¢ 10 MOCTOSIHHOM Macchl M OXJaXAaloT B
DKCHUKATOPE.
O0BeM ompenenaioT ¢ nomoibio od0bemomepa Jle-Illatense (puc. 5), mpencTaBisIONIETO
co00l KOJOy € y3KMM JUIMHHBIM TOPJIOM, UMEIOIIUM B cpeHell yacTh ymupenue. Hike u
BBIIIIE€ YIIMPEHUS HA TOPJIE KOJIObI HAHECEHBI ABE YEPThI, 00bEM MEXAY KOTOPhIMH paBeH 20
cM’. Bblme BepxHeil uepThl IpajyMpoBaHHAs 4yacTh ¢ LeHoM nenenms 0,1 cwm’. ITpubop
HAITOJIHAIOT J0 HWYKHEW HYJIEBOM YEPThI )KUJIKOCTHIO HMHEPTHOM IO OTHOLIEHUIO K MaTepHalry
(Bomoi, O€3BOJHBIM KEPOCHMHOM, crUpTOM). CBOOOIHYIO OT UAKOCTH BEPXHIOIO YacTh
TOPJIOBUHBI MPOTHPAIOT TaMIIOHOM HMX (QHIBTPOBAJIBHOM OyMaru, mpuOOp MOMEIalT B
CTEKJISTHHBIM COCYJ| C BOJIOM, nMmeroei temneparypy 20 ¢
(TeMriepaTypa, Ipu KOTOPOH IpagyrnpoBaiu ero mkany). s npenoxpaHeHus! OT BCIUIBITHS
npuOop yJIep:KUBAETCS JalKaMH ILITaTHBA.
OT moaroToBJIEHHOW MpPoObI OTBEMIMBaOT ¢ TOYHOCTHIO 10 0,01 r HaBecky mopoika m
paBHy10 90 T, ¥ BBICHIAIOT MEJIKUMU MOPLUSIMU JIOKEUKON uepe3 BOPOHKY B 00bEMOMED 10
TeX T0p, TIOKa yPOBEHb XKHIKOCTH HE MOAHUMETCS 10 BepxHeil uepThl V=20 cm’. OcTaTok
MOPOIIKA B3BEUIMBAIOT U ONPENIETSIOT UC-
TUHHYIO IJIOTHOCTD

iy —imn al

2
=—-_I/CM
P v

rJie M, - Macca HaBECKH MOPOIIKa, I; M, - Macca OCTaBILIETOCs MOPOIIIKa, T;
m; — m, — Macca opoIIKa, BCBIMMAaHHOTO B 00BeMOMED, I; V| — 00beM KUIKOCTH,
BBITECHEHHOI! MTOPOILIKOM (06hEM ITOPOIIKA B 00BEMOMED), CM.

VICTHHHYIO IUIOTHOCTh BBIMHCISIOT ¢ To4HOCTBIO 10 0,01 T/cM® Kak  cpemHee
apu(PpMETUIECKOE JIBYX MCIBITAHUM, PACXOXKICHUE MEXKAYy KOTOPHIMU HE JOJIKHO
npespamath 0,02 r/cM’. Pe3yIbTaThl HCIBITAHHUI 3aHOCST B TAOIL. 5.

Tabnura 5
UctnaHas Cpas
No Haumenosaunue Macca uHasecku | Macca ocraTka HUTEN
KCII. | MaTepuaja M, T M>, T TUIOTHOCTE, P,
. p 1s 29 I‘/CM3 BHBIC
1 3Haue
o) HUSA
cpenH
€l U UICTUHHOW MJIOTHOCTH HEKOTOPBIX MATEPHUAJIOB B Kkr/m°
Taomumna 6
I1oTHOCTE I1oTHOCTE
Marepuan Marepuan
CpeIHsist \ UCTUHHAA CpemHsist UCTUHHAA
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Kuprnnu 1600-1800 | 2600-2700 Crexno 2450-2550 | 2450-2550
I'panut 2500-2700 | 2750-2950 Crainb 7850 7850

["a66po 2830-2880 | 2900-3300 ITecox 1400-1600 | 2600-2700
Tyd.synkan | 900-2200 | 2600-2800 CocHa 500-600 1540-1550

JlabopaTopHasi padora Ne2.
OmnpenesieHue MOPUCTOCTH U BOJOIOIJIOLCHUS MCXOAHON N'OPHOM MOPOABLI U 3epeH 1e0HsA
u rpasus no I'OCT 8269.

JlabopaTtopHas pabota npennaszHadera s popmupoBanus OK 01-11, TTK2.1

Heab padoThl: U3y4UTh METOJIbI ONPEICICHHS TTOPUCTOCTH U BOJOMOIJIONIEHUSI UCXOIHON
rOopHOU mopoibl 1 3epeH medHs u rpasus no OCT 8269.

1.1 OnpeaesieHue HICTUHHON MOPUCTOCTH
[TopucToCThI0 HA3BIBACTCSl CTEMEHBb 3aMOJIHEHUs 00hEMa Marepuana nopamu. [lopuctoctsb
onpeaesieTcs o hopmyiie

7=""100]
r

rJ€ p - UCTUHHAS TUIOTHOCTH, r/cM3, p0 - cpedHsia MIOTHOCTh, I/cM3. B otuere cienyer
MIPOM3BECTH BBIYUCIICHUS 110 MaTepraliaM, UCCIICIOBAHHBIM B IIPEABIAYIINX paboTax.

1.2. OnpeneseHue BOAOMOIJIOIIEHNS] M KAKYLIEHCS OPUCTOCTH
Bononornonienue — crmocoOHOCTh MaTepuaia BIIUTHIBATh U yIEPKUBATh B ITOpPax BOY.
JlaGopatopHoe 000py10BaHHE U MaTEpPUATIBI:
CymuneHpld miKad), BaHHA C BOJOW, TEXHHYECKHE BECHl C pa3HOBecaMHu, OOpa3Ilbl
MIOPUCTHIX MATEPHATIOB.
Bononornaiienue nmo macce B MpOILIEHTaX PaBHO OTHOILICHWIO MAacCChl BOJIbI, MOTJIOIICHHOM
MaTepuasioM MPHU HACHIIIEHUH, K Macce CyXoro oopasiia

B = b e 100,
m mc

r7ie m-Macca BBICYIIEHHOTo 00pasiia, V m-Macca HachIIIEHHOTO BOJOM oOpasma r; m-m-
Macca IOTJIONICHHOM BOJIBI, T.

Bononornonienue no o0bEMy paBHO OTHOIIIEHHUIO MACChI TIOTJIOIICHHOM
Bojibl k 006EMy 0Opasia V:

By = ~2100.

Jns ucnbiTanus aydiie OpaTh oOpasisl MpaBWIBLHOM reoMerpuueckoit ¢gopmbl. OOpazen
OYMIIIACTCS OT I'PsI3H, 3aTEM €ro CyliaT B CylmibHOM ikady npu temmnepatype 110+-5C no
MOCTOSIHHOM Macchl M M MOMENIAIOT Ha CTEKJISIHHBIA MalOYKU WM PEHIETKY B BaHHY C
BOJOM, nMeromuii reMrnepatypy 20C, Takum o0pa3oM, 4TOObI ypOBEHb BOJIbI HaJl 00pa3iaMu
Ob11 HEe MeHee 2cM. OOpa3ilbl BIACPKUBAIOT B BOjIe 48 4acoB, 3aT€M BBIHUMAIOT, OOTHPAIOT
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BJIAKHOM TKAaHBIO M Cpa3y B3BEIIMBAIOT. Maccy BBITEKIIEM Ha 4Yaully BECOB BOJBI
BKJIFOUAIOTCS B MAcCCy HAChILLIEHHOr0 00pasila m.

[To popmynam BBIYUCIIAIOT BOJOIOIJIONIEHUE T10 Macce U 00beMy. Pe3ynbrarel

Wcnbrtanus 3aHocsT B Ta0II. 7.

Tabmuma 7
Macca obpasma. Boponornonienne
ITo
N Marepuann. Cyxoro | Haceimenaoro | O6séM | Ilo 00BEMY
Macce
1
2
3

3a OKOHYATENbHBIA PE3YNbTAT MPUHUMAIOT CPEIHEE 3HAUYEHUE TPEX UCIIBITAHUIA.

[Ipyn HacelllleHMHM MaTepuana 4acTb BHYTPEHHUX IOpP OCTAaeTCsl HE 3allOJHEHHOW BOJOM,
NO03TOMY OOBEMHOE BOOIOIVIONIEHUE HE MOXKET XapaKTepU30BaTh IOJHIO MOPUCTOCTb
MaTepHuaia U Ha3bIBACTCS KAXKYILIEHCs MOPUCTOCTHIO.

B yueOHBIX ycnoBHAX BTOpas 4acTh pabOThl (B3BelIMBaHHME oOpa3la MOCJI€ HACBIILEHUS
BOJIOM U MO/ICUETHI) BBIIOIHSIETCS Ha CIEAYIOIIEM 3aHATHE.

JlabopaTopHasi padora Ne3.
OnpeneneHue 3epHOBOr0 cOCTaBa U MOAYJist KpynHocTu nmecka nmo 'OCT 8735

JlaGoparopHas paboTa npeaHaszHauena ais popmuposanust OK 01-11, ITK2.1

Hear padorbl — WM3YYUTh METOJbI ONpPENENECHUS 3EPHOBOTO COCTaBa W MOJIYJIA
kpynHoctu necka mo I'OCT 8735

JlabopaTopHoe 000py10BaHUE U MATEPHUAJIBI:

Habop crangaptubeix cut c orBepctusimu 10;5;2,5;1,25;0,63;0,315:0,14 mMm, Bechl ¢
pa3HOBECaMHM, COBOK, CYIIUJIbHBIN 1IKad), MECOK.

Jls onpeniesieHns 3epHOBOIO COCTaBa Mecka MPUMEHSIOTCS CUTOBOM aHAIN3,

CpenHioro mpoOy IMecka Maccol 2 Kr BBICYIIMBAIOT, MPOCEUBAIOT CKBO3b CHUTa C
oTBepcTusaMu auameTrpoM 10 u 5 mm. [lomyueHHbIe Ha CUTaX B3BEUIMBAIOT U BBIYUCISIOT C
TouHOCThIO 70 0,1% conepkanue B necke 3€peH KpynHocThio 5-10 mm (I'ps) u Beime 10 MM

(I'p1o).

Tps="2* 100, Tpi="22 * 100?

m
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['me m — macca poOBbI; T; U -OCTAaTKU HA CUTaX C OTBEPCTUSMH, PABHBIMUA COOTBETCTBEHHO 5-
10 MM, T.

Ocratok Ha cuTe ¢ auamMeTpoMm oTBepcTuii 10 MM JOJDKEH COCTaBiIAThL He OoJjee
0,5%. OctaTok Ha 5 MM HE J0JKEH npeBbiath 10%.

N3 mpoObl mecka, MPOIICANIET0 Yepe3 CUTO C OTBEPCTHSAMHU JUAMETPOM S5 MM
oTouparoT HaBecky 1000r, mpocenBarOT €€ pPYYHBIM WM MEXaHHYECKUM CIIOCOOOM uepes
KOMITJIEKT CHT, TOCIICIOBATEIHPHO PACIOJIOKEHHBIX 110 MEPEe YMEHBIICHUS pPa3MepoB
OTBEPCTH B CHTax(CHUTa C KPYIJIBIMA OTBEPCTHUSMH JHAMETPOM 2,5 MM, HIKE CHTA C
CeTKaMu, UMEIOLIIMMHU KBaJipaTHbIE OTBepCcTus pazmepom 1,25; 0,63; 0,315; 0,14 mm).

[IpocenBanne cyuTaeTCs 3aKOHYCHHBIM, €CIH IPH KOHTPOJIHHOM BCTPSXHWBAHHUH
4yepe3 CUTO Ha YHCTHIM JucT Oymaru 3a 1 MuHyTy npoxoaut He 6onee 0,1% 3€peH mecka ot
0011et Macchl MpOCEMBAEMO HABECKH.

OcraTky mecka Ha KaKJIOM CHTE B3BCIIMBAIOT M BBEIYMCIISIOT YAaCTHBIC OCTAaTKH Ha
Ka)XKJIOM cuTe ¢ TOYHOCTRIO 10 0,1%.

_m
a;="2100.

II€ a—4YacTHBIA OCTAaTOK Ha cute, %; m;-——Macca OCTaTKa Ha JaHHOM CHUTE, T; m—mMacca
npocenBaemMoil HaBecku, paBHasg 1000 r.

C Tounoctsio 10 0,1% onpenenstor NOJHbIA OCTATOK A Ha KaXKJIOM CUTE KaK CyMMY
YaCTHBIX OCTATKOB Ha BCEX CHUTaX, JIKAIMX BBIIIE PACCMATPUBAEMOIO, IUIFOC YaCTHBII
OCTaTOK Ha JJAaHHOM (paccMaTpuBaeMOM) CHUTE.

A=Y a+ar.

rie 2a—cyMMa 4aCTHBIX OCTaTKOB Ha CUTaX, JISKAIIMX BBIIIE paccMaTpuBaemoro, %; a—
YaCTHBINA OCTATOK Ha JJAHHOM (paccMaTpuBaeMoM) cute, %; A—II0JHbBIA OCTATOK.

JIns OLIEHKM 3€pHOBOr0 COCTaBa MECKa M €ro MPUTOAHOCTH JJISI TPUTOTOBIICHUS
OeToHa pe3yabTaThl TPOCcEUBaHUs (10 MOJTHBIM OCTaTKaM) CPAaBHUBAIOT C JaHHBIMH TaOII. 45
u rpaduxom (puc. 22).

Ha rpaduke mo ocu abcuuicc B ompeneeHHOM MacliTade OTKIIAIbIBAIOT pPa3Mephl
otBepctuit cut Ne 0,14; 0,315; 0,63; 1,25; 2,5 u 5,0, a no opAMHaTe—3HAYEHUE TOJIHBIX
OCTaTKOB Ha COOTBETCTBYIOIIUX CUTAX, % .

Jlannbie 1151 noctpoenus rpaduka (puc. 22)

5 2,5 1,25 0,63 0,315 0,14 M,
1 -—-- 0 5 20 35 90 1,5
2 -—-- 0 10 30 65 90 2,0
3 0 10 2,5 50 70 95 2,5
4 0 20 45 70 90 100 3,25
Tabmnura 45
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Pa3smeps! oTBepCTHil CUT, MM [TonHble ocTaTKM Ha cuTax AJsi OETOHA
BCEX KOHCTPYKIHU, KpOME TPYO
2,5 0-20
1,25 5-45
0,63 20-70
0,315 35-90
0,14 90-100
[Ipoxon uepes cuto 0,14 10-0
Monynbs KpynmHOCTH 1,5-3,25
e =
5!
, e -'..'-
s ¥
B3
S 4
o~
E &0
8 ¥k Qdaacre .
vl | Kpynwozo -
§;--“ : . necka
N /
IR /) B Bl I i B !

Puc 22, I'paduk-3epHOBOTO COCTaBa pEAKOrO 3aOJIHUTENS:
I—/1I0MycKaeMas HUKHSI TpaHulla, KpynHocTH -''ecka, (M”-1,5); 2—pekomenan-

eMas HIDKHIS.' | TpaHunia KpynHoctu  tiecka (M —
-2,0) mist "6etonoB\. M200 u Hike, a Takxke s 0eTOHOB™ 1y1si Oe3HANMOpPHBIX TPYyO; 3—

pEeKOMEHTyeMasi HWKHSS TpaHuIlla KpynHocTH Jiecka. (M —2,5) nns 6etoHoB mapku M350 H
BBIIIIE, a TaK K€ JJi1 OCTOHOB JUIS HANOPHBIX' JKEIe300€TOHHBIX TPYyO; 4-momyckaemast
BEPXHSS rpaHUIa; KPYITHOCTH necka (Mi-3,25)

Pa3mepsl oTBEpCTHH CUT, MM

[TonyyeHHble TOUKH COEAUHSIOT JoMaHou tuHuen. Ecnu KpuBasi, xapaktepusyromas
3€pHOBOM COCTaB MCIIBITBIBAEMOIO IIECKa, PACIIONaraercsi MEXKAY BEPXHHUM IPEIEIOM
kpynHocTH (TuHUANe 4) 1 HIKHUM npegenoM (muauen 1, 2 unm 3, B 3aBUCUMOCTHOT MOIYJIS
KPYIHOCTH), TO TaKoMn MECOK MIPU3HAIOT TOJIHBIM JUIS
npurotoBieHust 6etona. Ecnu kpuBasi pacnosiaraercs BbIIIE NMPEAETbHBIX KPUBBIX, TO MECOK

CUUTAETCS MEJIKUM) a €CITU HUYKE — KPYITHBIM.
3epHOBOI COCTaB MECKAa XAPAKTEPU3YETCS TAKXKE MOJIYJEM KPYIMHOCTH, KOTOPBIM

BBIYHCIISIOT C TOYHOCTHIO 110 0,1

14



Az s+A 5T ALETAD IS TAD 14
M1

100

rae Ass- A s Aoes Aosis; Ag14—TIOJHBIE OCTAaTKA HAa CUTaX, Yo.

[Tecku nns crpoutenbHbix padot (I'OCT S73f»—77) B 3aBUCUMOCTH OT 3€pHOBOTO,

COCTaBa oApa3aciiA0OT Ha KPYIIHBIC, CPCAHUC, MCIIKUC 1 OYCHb MCJIKHC.

JIns Ka)K0M rpynimsl IECKOB 3HAYEHUS My M MOJIHBIM OCTATOK HAa CUTE C CeTKOU Ne

0,83 mOJKHBI COOTBETCTBOBATH 3HAYCHHSM, MIPUBEICHHBIM B Ta0I. 46.

Tabmuma 46. Knaccudukaiys neckoB 0 36pHOBOMY COCTaBY

I'pynma necka M, [TonHBIN OCTATOK HA CUTE
Kpynusbrii Cspiie 2,5 Cspie 1,5

Cpennuii 2,0-2,5 30-45

Menknii 1,5-2,0 10-30

O4eHb MEIKUMN 1,0-1,5 Memnee 10

[Ipumep.

[Tocne mpocenBannst HaBeckH necka »=1000 r. Macca 4acTHBIX OCTATKOB MECKA HA KaXIOM

cuTe cocTaBmuiia my 4= 130 T, m; 5= 160 T, mg 3= 240 1, my3;5 =300 2,

my ;4=140-r; npouwuo yepes cuto ¢ cetkou Ne 0,14—30 >
BrrumciisieM yacTHBIE OCTAaTKH HA CHUTAX:

m 130

a 15225 100=—2 100=13%
1m 1000

a 12522228 100= 222 100=16%
m 1000

100= 222 100=24%
1000

M p.s3

adoss

a o223 100=>22 100=30%
m 1000

PGByHbTaTBI OIIPCACICHHUA YAaCTHBIX M IIOJIHBIX OCTATKOB Ha CHUTAaX MHCIIBITYCMOI'O

[ecKa 3aIMCchIBaOT B Ta0J. 47.

Ocratkm Ha curax c¢ pazmepamu|lIpomnnno
OTBEPCTUI, MM yepes
Bug ocratka (2.5 1,35 10,63 (0,315 0,14 |cuto c
CETKOM
Ne 0,14
YacTHbIl, T 130 (160 |240 (300 140 |30
YactHbii, % 13 16 24 30 1.14 3
ombrit, % B 29 |53 83 97
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Hanecennas Ha rpaduk (cMm. puc. 22) nomaHasi JIUHUS, XapaKTepU3yIolas 3€pHOBOI
COCTaB HCIIBITYEMOrO TI€CKa, pacHoJIO’)KEHA MEXJIy MpEeIeIbHBIMU KPUBBIMHM, YTO
CBUJIETENIBCTBYET O MPUTOJHOCTHU NIECKA JJIsl IPUTOTOBJIEHUSI OETOHA.

Motynib KpyIIHOCTH II€CKa BBIYMCINM 1O (hopMyIie

M: (AzsmAiastAge+AoastAgie) =
100

= 13+28+53+83+097 =275
100

[To 3HaueHusIM MOJYJIsl KpYMHOCTH (2,8) ¥ MOJTHOMY OCTaTKy Ha cute ¢ cetkoit Ne 0,63
(53%) ucnbITyeMblil TIECOK OTHOCUTCS K KPYIMHOMY TecKy (cM. Tadi. 46). [lecku ¢ Mmogyiem
KpynHoctd 1,5—2 pomyckaercs NpuMeHsTh B OeToHax Mapku a0 M200 u moaBoaHBIX
KOHCTPYKIIMI MOCTOB.

Ileckn ¢ M*»=2.,5 u O6osnee peKOMeHyeTCsl MPUMEHATH Uil 0eTOHOB Mapku M350 u
BhILIIE. |
B otuere o naGoparopHoil pabore 3amosiHsieTcss TalOn. 48, MOACUUTHIBAETCS MOYJIb
KPYIHOCTH U JA€TCsl 3aKJII0UYEHNE O MPUTOAHOCTH MecKa Jijisi OeTOHA.

Ocratku Ha Pa3mep orBepcTuii cut, Mu [Ipomwno

cutax, % 2,5 0,63 10,315 |0.14 |ckBO3b
cuto 0,14
MM, %

YacTtHbie

[TonHbie

JlaGoparopHasi pabora Ne4.
OnpenesieHue coaep:KkaHusl B NMeCKe NMbLJIEBUAHBIX, INIMHUCTBIX U UJIMCTHIX YaCTHIL

METO/I0M OTMY4YUBAHHUS, HACBIINIHOM IJIOTHOCTH B CTAHJIAPTHOM HEYIUIOTHEHHOM
COCTOSIHMY M NICTUHHOM IJIOTHOCTH MeCKa NMKHOMeTpudeckuM Metoaom o 'OCT
8735.

JlabopaTtopHas pabota npennasHauera ais popmupoBanust OK 01-11, TTK2.1

Hean padorbi: HayunTcs onpeneasite cojepkaHus B Mecke INIMHUCTHIX U NbLIe-
BU/IHBIX YaCTHII.
JlaGopaTopHoe 000py10BaHNE U MATEPHAJIbI:
BECHI C PAa3HOBECAMIY CYIIMIBHBIN mKad, coCcya s oTMy4uBaHus (puc. 23), CeKyHI0MeED,
TIECOK.
W3 mipoOsI miecka, BBHICYIIEHHOTO JI0 MIOCTOSTHHOW MacChl U MPOCESTHHOTO CKBO3b CHUTO
C OTBEpCTUSIMU quaMeTpoM 5 MM, oTBemmrBaro 1000 r, BRICKINAIOT B COCY/T 111 OTMYYUBAHUS
U 3aJIMBAIOT BOJAOM C TAKUM pPacyeToM, 4TOOBI BHICOTA €€ CJI0sl Haj MeckoM Obuia okojo 200
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MM. Ilecok BBIAEPKHBAIOT B BOJE OKOJO 2 YacOB, NEPUOAMYECKHA NEPEMENIUBASI €ro
CTEKJISTHHOM TTAJIOYKOM.

ITo ncreueHnn 2 4acoB MECOK YHEPTUYHO NMEPEMENINBAIOT U OCTABJISIIOT HA 2 MHH B
MIOKOE, 3aTE€M CIIMBAIOT MYTHYIO BOJAY Y€pe3 JIBa HIXKHUX COUBHBIX OTBEPCTHSI, OCTABIISAS HaJ
IIECKOM cJI10U BOABI 30 MM.

[Tocne 3TOro MOAMBAKOT B COCYJl YHCTYIHO BOAY [0 MEPBOHAYAIBHOTO YPOBHS,
SHEPIUYHO NEPEMELIMBAIOT, OCTABJISIOT B MOKOE HAa 2 MUH U BHOBb CIMBAIOT BOAY, KakK
ONKUCHIBATIOCH paHee. llecok mpoMBIBAIOT 10 TE€X MOp, MOKA CIMBAaeMas BOJA HE CTAaHET
npo3padHoil. [IpoMbITyr0 TpOOy TMecKa BHICYIIMBAIOT 10 MTOCTOSSHHOW MAacChl U BBIYUCIISIOT
CYMMapHO€ COAEPKAHUE B HEM MbUICBUIHBIX, TIIMHUCTBIX W WIMCTBIX YACTHUL] C TOUHOCTHIO
10 0,1%.

-

™ 100

eme= —
I'1e m-Macca HaBECKU I1€CKa JO OTMYYUBAHUA, KI'; M;-TO K€ I10CIIE OTMYUYHUBAHUs, K.

HcnblTanue npoBOAAT ABAXK/IBI U 38 OKOHYATEIbHBIN PE3yJIbTaT IPUHUMAIOT CpeHEe
apu(meTnyeckoe IByX ONpeesICHUH.

Pe3ynbrarhl 3anuchiBalOT B Ta0nuiy 49.

Jlis OeToHa TPaHCHOPTHBIX COOPYKEHUH COAEpKAHME B IECKE TIUHUCTBIX U
NMBINEBHAHBIX  YAaCTHI] HE JOJDKHO NPEBBIIIATH MO MAacce: Ul = MPeaBapUTEIbHO-HAIpSI-
YKEHHBIX IIPOJIETHBIX CTPOCHUH, JKCIUIyaTUPYEMBIX B pallOHaxX CO CpeAHEN Temmeparypou
Hapy>KHOTO Bo3Ayxa HauOonee xononHod mnsaTuaHeBKH 40°C, 1%; 11 HpoJEeTHOTO
CTPOECHUS U MOCTOBBIX KOHCTPYKILHN, SKCIUTYaTHPYEMBIX B YCIOBUSAX IEPEMEHHOTO YPOBHS
BOABIL, 2 % payid HamopHbIX TpyO 2%, a nns Oe3HanopHbIX 3%. W MaTepuaibl: MEPHbIE
HWIHHAPSBI HA 250 Mi—2 mIT.,

No  |Marepuansl Macca necka, Kr.

II 0
HCIIBL JI0 OTMYYMBAHHS | MOCJIE oM« Yo
T m OTMYYHMBAHHS, M
1
2

2. Onpenesenue cojep:;KaHuA B eCKe OPraHUuYeCKUX MpPUMeceil.

JlaGopaTopHoe o0opynoBaHue 3%- ubIit pacTBop €IKO-
ro HaTpusi, 2%.-Hblil pacTBOp TaHUHA B 1%-HOM pacTBOpE ATUIOBOTO CIIUPTA, MECOK.

Crenenb 3arps3HEHHOCTH necka OpraHUYECKUMHU MpUMECSIMU
ONPENEIISIIOT METOJI0OM OKpalIuBaHUs (KOIOpUMETPpUYECKUI
METOJ) TUISt UCIIBITAHUS oepyT HaBECKY necka npu €CTECTBEHHOM
BJIAYKHOCTU Maccoit 250 r.
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Ilecok HachImarOT MPU JIETKOM MOCTYKUBAaHWU B CTEKJISIHHBIM MEpPHBIA LUIUHIP
eMKkocTbto 250 mu 1o ormetku 130. mu1 1 3anuBarOT 3%-HBIM PacTBOPOM €IKOTIO HATPUSA
NaOH no ormerku 200 mi. Ilocnme 3HepruyHOro B30ANTHIBAHUS COAEPKUMOE LUIUHAPA
OCTaBIIIOT B MOKOE Ha 24 yaca M MO MCTEYEHUHU 3TOr0 CPOKa CPABHUBAIOT I[BET PACTBOPA
HaJl IECKOM C I[BETOM 3TaJIOHa.

OTtaloH MIPUTOTABIUBAIOT CIEAYIOIUM o0Opazom: PacTBOPSIIOT
2%-ub1i1 pacTBop TaHUHA B 1%-HoM pactBope: ATUIIOBOTO CIIUpPTA.
[Tomyuennsnii pactBop Oepyr B kommyectBe S5 wMia Ha 195 ™ 3%-xo-
ro pacTBopa €IKOT0 HaTpHsl. [Tonyyennyo CMECh HaJIUBAIOT
B MEPHBIN HAIUHIP BMECTUMOCTBIO ,250 ML, - B30aJITHIBAIOT 151
OCTaBISIIOT B Nokoe Ha 24 4yaca. OTajJjOH B CBEXENPUTOTOBIEHHOM
BU/JIE UMEET I[BET KPEIKOIO Yasl.

XKuakocTe HaJ NECKOM MOKET OBITh HE: OKpallleHa WM LBET €€ HE TEMHEE 3TaJIOHA.
Taxoii necok OyAeT NPUroIeH AJis MPUTOTOBICHUS OETOHA.

B ToM ciydae, Korja OKpacka JKHJIKOCTH OKa3alach HE3HAYUTEIBHO CBETJIEE
3TaHOJIA, COJEPKUMOE MEPHOIO LMJIMHIPA MOJOTPEB B TEYEHUM 2—3 4YacOB Ha BOJSHOMN
6ane npu temieparype 60-70 °C v BHOBb CPaBHHBAIOT I[BET XKHUIAKOCTH C STAHOJIOM

Ecan xe OBCT JKHUAKOCTHM OCTaHCTCA CBCTJICC JTaJlOHA, 3HAYUT KOJIHYCCTBO
OpPraHM4YCCKHUX BCHICCTB HC IMPCBBIMIACT JOIIYCTHUMOI'O 3HAYCHUS. HpI/I OBETC XUAKOCTHU Ha
TCMHCC 1IIBCTAa JOTaJIOHA HCO6XOI[I/IMO BBIITIOJIHUTH CIICHHUAJIBHOC HCCICAOBAHUC OJIA
YCTAaHOBJICHUA, IIPUT'OJHOCTH IICCKA IJIA IIPUTOTOBJICHUA OeToHa.

3. Onpenesienne NPUroHOCTH nMecka AJs 0erona corjiacio 'OCTy no naHHbIM
ONBITOB.

ITocne mnpoBeneHUss BCEX HUCMNBITAHWI € TIECKOM TMOJYyYE€HHBIE I[OKa3aTeln
CpaBHUBAIOT ¢ HOpMaTUBHBIMU TpeboBaHusiMu ['OCToB, npuBeAEHHBIMUA B KaXKJI0H padoTe.
B oTuére numercs 3akaoueHre 0 MPUTOTHOCTH MeCKa 11 OeToHa

B cityyae HENPUTOAHOCTH YKa3bIBAETCS, IO KAKUM MMOKA3aTEeIsIM IE€COK HE TOJIEH.

Jlureparypa
1. TOCT 8735-88 Ilecok /st CTPOUTENBHBIX pad0T. MeTo UCTIBITAHUH.
2. TOCT 31108-2003 Ilecox aJist CTpOUTENBHBIX padoT. TeXHUUECKUE YCIOBUSI.

JlaGoparopHasi pabGora NeS.
Omnpenenenue 3epHoBoro cocrapa medHs no 'OCT 82690.
(I'panyJioMeTpHYECKHI COCTAB)
JlaGoparopHas paboTa npeanaszHauena s popmuposanust OK 01-11, ITK2.1
Heab padoTel — HayuuThcst onpenensTe 3epHOBOM cOCTaB IICOHS.

JlaGopaTopHoe 000pya10BaHHE U MATEPHAJIBI:

Becwr u pasnoBechl, Habop cut ¢ otBepctusimu: 7,5; 10: 12,5; 20; 25; 30; 40; 50; 60: 70 MM,
MIPOBOJIOYHBIE KOJbIa-KamuOpsl quamerpoMm 90, 100; 110 u 120 MM, cymmibHBINA mKad.
[IleOenpb paznuIHBIX GpaKIIU.

B 3aBucumMocTu ot pazmepa (TpaBuii) moapa3aessaoT Ha Pppakiuu, npuBeneHHbie B Ta011.50.
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Tabmuma 50

HauGonpira |@pakuus KpyImHOTO 3aMOIHUTENS, MM

sI KPYITHOCTh

3€peH

10 Ot 5 mo 10 uma ot 3 no 10

20 Ot 5(3) no 10a cBerimie 10a g0 20

40 Ot 5 (3) mo 10, ca. I1I no 23u cB. 20 10 40

70 Ot 5(3) mo 10, cB. 10 1020, cB. 20 10 40 a ca. 40 no TO

120 Ot 5 (3) mo 10, cB. 10 mo 20, cB 20, cB, 70 40 cB. 40 10 70, cB. 70 70 120

Jlist 0eToHa THAPOTEXHUYECKUMX B JIPYTUX MACCUBHBIX COOPYKEHHUU JOIYCKAETCS
NPUMEHSTH IeOeHb U rpaBuil ¢ppakuuu cebiiie 120 1o 150 mm.

[IleOGeHb 1 rpaBUM TOJKHBI IPUMEHSATHCS, KaK MPaBUio, B BUJe Gpakuuil, pa3IeiabHO
JO3UPYEMBIX MPU NPUTOTOBICHUS OETOHHOM CMeCH.

JUisg ompeneneHus 3€pHOBOTO COCTaBa IIEOHsSI €ro BBICYIIMBAIOT IO IMOCTOSIHHOM
Macchl 1 0epyT npoObl B konnuectse 5,10,20, 30 u.50 kr npu HanOOIbIIEH KPYITHOCTH €0

COOTBETCTBEHHO 5, 20, 20, 40, 70 u cBbimie 70 MM.

Kaxnayro ¢pakuuio meOHs MpocerBaroT 4epe3 HabOp KOHTPOJIBHBIX CUT C OTBEPCTUSIMHU,
COOTBETCTBYIOIIMMU HaUMEHBIIEMY

pazmepy 3€peH JaHHOU bpaxiun d. HauOOoJIbIIIEMY I, cpeaHemy

Hep=0,5(d + ) m 1,251
ITocne pacceBa kaxaon (pakiuy OMpenesisio0 B3BEIIMBAHUEM YacCTHBIE OCTATKU Ha

KQXIO0M CUTC B I'paMMax, a 10 HUM BBIYMCIISIIOT YaCTHBIC OCTAaTKH B MMPOLICHTAX.
m
am= —100,
m

IZe a) — YacTHBIA OCTATOK Ha JaHHOM CHTe, %] m1—Macca ocTaTka Ha JaHHOM
CHTe. T, m—Macca npoOBL, T.

Ilo TaHHBIM YACTHRIX OCTATKOE BRUHCIIIOT MOIHRIE OCTATEH.

Ai=Yata
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rae Ai—IiojlaMHl OCTaTOK ya PacCMaTPHMBAaEMOM CUTe» %; aj—4acTHM» OCTaTKH, %; a—
OCTAaTOK Ha paccMaTpuBaeMoM cuTte, %o.

PesynbpTaThl pacceBa BHOCAT B Ta0. 51

Tabmuma 51
ﬁgaMeTpH OTBEPCTHH CHUT,[d Il cp. MM I, MM | 1,25 1, MM
YacTHble OCTaTKH, r
YacTHbIE  OCTaTKa. %
Ilonuere OCTaTKH, %
HopmaruBHbie OINE
ocTatku, %

Tam, rme Mo TEXHUYECKUM TpeOOBAaHUSAM BBOSTCS JIOMOJIHUTEIBHBIE CHUTA, HUX
JIUaMEeTp TaKKe 3aHOCAT B Tabyuily. CpaBHUBAs MOITYYEHHBIE OT PAacCceBa MOJHBIE OCTATKHU C
HOPMATHBHBIMM, JI€JIAIOT 3aKJIIOUYEHHE O TMPUTOJHOCTH IeOHs g OeroHa 1o
IPAaHYJIOMETPUYECKOMY COCTaBY.

Jlist Oonble HArASAHOCTA MO pPe3yJibTaTaM MCIBITaHUS CTPOUTCS Tpaduk, Ha
KOTOPOM I10 OCH a0CLUCC OTKJIAbIBAIOTCS JUAMETPhl OTBEPCTHI KOHTPOJIBHBIX CUT, a I10 OCH
OpJIMHAT HOPMATHUBHBIC 3HAUCHHUS TTOJTHBIX OCTATKOB HA 3TUX CUTaxX 1o Tadm. 51.

CoenuHsiss TOYKH, COOTBETCTBYIOIIME BEPXHUM IMPEACIbHBIM 3HAYEHUSM IOJIHBIX
OCTaTKOB, a 3aTeM—HWXHUM, MOJy4YaeM IpelelbHble KpuBble. OTKIaAbIBas Ha 3TOM
rpaduke (puc. 24) MoJHbIE OCTATKU HUCHBITYEMOTO IEOHS, COCIUHSIS MOJyYEHHbIE TOUKH,
NoJIy4aeM KpUBYIO pacceBa. Eciii KpuBasi He BBIXOJIUT 3a MpeJIebHbIE, TO II€0EHb CUUTACTCS
npuroAHsiM. [1o TakoMy MPUHITKITY UCTIBITHIBAIOT BCe paKiuu IIEOHs, BXOSIIETO B OSTOH.

Conepxanue paznuyHbIX (Dpakiuii B KPyIMHOM 3aMojHUTENE NP MOJ00pE COCTaBa

0eToHa JOJKHO COOTBETCTBOBATh YKA3aHHOMY B Ta0JI.52.

Tabmura 52

Haubonbmas |ConeprxkaHue Gppakiuii B KpyIHOM 3amoHUTENE, %o
KPYIIHOCTb MM

or51010 |cB 10 1o 20 |cB.20 1040 |cB.40 1o 70 |cB. 70 10120
20 25—49 60—75
40 15—U1 20—35 |40—65 —
70 1»430 15—25 |20—35 35—55
120 5—10 10—20 |15—25 20—30 30—40
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JlaGopaTopHasi padora Ne6.

OnpenesieHue BJIAKHOCTH, CPeIHEH MJIOTHOCTH, HACKIMTHOM MJIOTHOCTH M MYCTOTHOCTH
meons mo F'OCT 8269.

JlabopaTtopHas pabota npennasnadera s GpopmupoBanms OK 01-11, ITK2.1
1. Onpenenenue cpeaHeil 1 HACHINHON MJIOTHOCTH HIeOHS (TPaBusi)

JlabopaTopHoe 000pyTI0BaHNE H MAaTEPHAITIBI:
Becbl HacTonbHBIC IMQEpOIaTHBIC, BEChI I THAPOCTATHYSCKOTO B3BEIIMBAHUS,

CYLIWIBbHBIN 1IKad, COCyA s HACBIIICHUs IIeOHs (TpaBuid) BOJOH, CHUTAa U3 CTaHIAPTHOTO
HaOopa, metayundeckas metka. [l{edens [Tomabie octatku %

JHaMeTphl OTBEPCTHH CHT
Puc. 24 rpadBK 3epHOBOTO COCTaBa MebHS

3l

s

-
(' Psiardis &
o . ey

Puc. 25T ATHYECKHE BECEHL
CeTdaTel (I PHPOBAHHEIH ) CTaKaH; 2—COCY CO CIH-
C JpOOEI0 »I711

BOM 19 BOJEL 3
VDaBHOBEIIHBAHHA BECa CETYATOr0 CTakaHa B BOE:

N3 mebns xpynHocthio g0 40 mm Oepyr mpoOy maccoit okono 2,5 kr. [lpu
Maccol OKOJIO S5 KT,

ucnblTaHuU 1meOHs (rpaBus) ¢pakuuu kpynHee 40mMm OepyT mpoOy
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3epHa kpymHee 40 MM IpoOST 0 MOMydeHus dactull pasmepoM He Oosee 40 mm. I[IpoOy
BBICYIIIUBAIOT JIO TIOCTOSIHHOM MacChl, IPOCEUBAIOT Yepe3, CUTO C OTBEPCTUSIMU
COOTBETCTBYIOIIMMH HAaWMEHBIIIEMY pa3Mepy, 3epeH JaHHOU (pakiuu-1ieOHs (TpaBus) U U3
OCTaTKa Ha cuTe OoTBemMBarOT JBe HaBecku Mo 1000 r kaxnad. 3aTeM KakAyr0 HaBECKY
1ieOHs ( TpaBHs) HACBIIIAIOT BOJOM MOTpyXkas B BOJAY KOMHATHOM TeMIlepaTyphl Ha 2 4aca
TaK, YTOOBI YPOBEHB BOJIBI B COCY/I€ OBLI BBIIIEC MTOBEPXHOCTHU II€OHs (TpaBusl) HE MEHEE YeM
Ha 20 MM.

[locne »storo mpoOy meOHs (rpaBusi) BBIHUMAKOT W3 BOJBI, yIalsAsd BIary C HX
IIOBEPXHOCTU MSTKOW - BraxHOW TKaHbIO, W B3BEIIMBAIOT CHAYAJIA HA HACTOJBHBIX
udepOIaTHBIX BECcax, a 3aTeM Ha TUAPOCTaTHYECKUX (puc. 25)

CpemHI00 TNIOTHOCTH BBIYUCIISIOT TTO (POPMYIIE .

mp ,
Po=——" r/em?
iy~

I'me m—mMacca mpoObl B CyXOM COCTOSIHUM, T, mM;—Macca MpoObl B HACHIIIICHHOM
BOJIOM COCTOSTHUM Ha BO3JlyX€, I'; My-Macca NpoObl B HACKIILIEHHOM BOJOW COCTOSIHUU B BOJIE,
I' p—ILIOTHOCTb BOJIBI, paBHast 1 r/cm’.

Pe3ynbpTaTel HcnbITaHUA 3aHOCAT B Ta0. 53.
3a OKOHYATENbHBIA pPE3yJbTaT IMPUHUMAIOT CpeAHee apu(PMETHUECKOE 3HAYEHHE JIBYX
WCIIBITAHHH, OTIMYAIOIINXCA JPYT OT Apyra He Gonee 0,02 r/cM’.
Omnpenenenne HaCHIMMHON MJIOTHOCTH 111eOHs (TpaBus)

Ne [Marepua |Macca npo6s B{Macca mpoObi|Macca mpo6a!|Cpenusis
UCII|JT CyXOM  COCTO-|B HACBIILICHHOM |B IJIOTHOCTD
SIHUU, T, T COCTOSIHUM  «a|HACBIILIEHHOM
BO3ayxe» #fij,|cocTosiHUEe B
- BOJIC, T%, B
1
2

JlaGopaTopHoe 000py10BaHNE U MATEPHUAJIbI:

Becnl HacTonbHbIe 1M epOIaTHBIC, CYIUIBHBIN mKad, MepHble ITHHAPHL. [IleOeHb.
BricynieHHbIl 10 TOCTOSHHONW Macchl eOeHb Mpu HauOoJbIeit kpynHoctd 10 MM

HACKIMAIOT ¢ BHICOTHI 10 CM B IIpeBApUTENILHO B3BEIICHHBIN MEPHBIA IUIUHIP 00BEMOM 5 JT

70 00pa3oBaHUsl KOHYCA, KOTOPHI CHHUMAaeT BPOBEHb C KpasMu (0€3 YIIJIOTHEHHs )» TOocie

Yero HUIUHAP co mieOHeM (rpaBueM) B3BeIIMBalOT. HachIHYIO MIOTHOCTH BBIYUCISIIOT C

TOYHOCTHIO 710 10 kr/M3 o popmye

_ Mg—mmy

Pe=——

r7ie m;—Macca MEpHOro MUWIMHAPA, KT; TY—Macca HWIMHIPA CO IeOHEM, KT
V—o0beM nunuHapa, M. JlaHHBIC 3aHOCAT B Ta0MI. 54.

No Macca Macca Oo0beM Hacepimaas
ucIr. [Matepuan MEPHOT'O AJIAHIpA C|UMIIMHIIpA, [UIOTHOCTb.
AJIUHIpa, M, |IeOHEM,
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KT’

o —

3a OKOHYATENbHBIM pe3yNbTaT NPHUHUMAETCS CpelHee apu(hMETHUYECKOE 3HAUCHHE
JBYX UCIIBITAHUU.

2. Onpenenenue MyCTOTHOCTH.

[lyctoTHOCTH 1I€OHS (TpaBUsA) OMNPEACNAIOT [0 MNPEIBAPUTEIHHO HaNWJIECHHBIM
3HAQUYECHUSIM CpEeJHEH M HACBIMHOW TUIOTHOCTH 1eOHs (rpaBusi). [lycToTHOCTH O 00BEMY
BBIUHUCIIAIOT ¢ TOUHOCTRIO 10 0,1%

Vi =( 1 —2* ) 100,
Pg
rae P,—cpenHssi mioTHOCTh 3epeH IIeOHs (rpaBus), r/cM3; HAChIMHAS IUIOTHOCThH IIEOHS
(rpaBust), r/cM’.

[TycToTHOCTH 11€0HA /UIst O€TOHA HE JOJHKHA MpeBbIaTh 45% B OTYETE pe3yabTaThl

ompeeseHus MyCTOTHOCTH 11e0Hs CBOJAT B Ta0II. 55.

marepuann  |Cpensss minotHocTh |HaceimHas I1lycTOTHOCTS.
IJIOTHOCTh
P, r/cMm’

3. OnpenesieHHA BOAONOTIOIIEHUS

JlabopatopHoe 000py/10BaHUE HU MaTEpUATIBI:

Becsl, MeTammueckas merTka, CymuibHbIN ikad, cocyn ¢ BojaoH, [lledeHs.

Ot nmojsexaniero UCHbITaHUIO 1IEOHs (TpaBusi) OTOMPAIOT MPOOy, Macca KOTOpOH
3aBUCUT OT HauOonblued KpynHocth meOHs (rpaBusi). Hanpumep, npu HamOosbLien
kpynHoctu 70 10, 20, 40 MM GepyT npoOy cooTBeTcTBeHHO Maccoi 0,5; 1 u 2,5 kr.
3epHa 0TOOpaHHOM MPOOBI OUUIIAIOT METATMYSCKON METKOW OT PBIXJIBIX YACTHIl U TTBLIN
MPOMBIBAIOT M BBICYIIIMBAIOT B CYIIMILHOM IIKady 10 MOCTOSHHONW MAacChl, 3aTEM MTOMEIIAI0T
B COCY/I C BOJIOM KOMHATHOM TeMrepaTypsl Ha 48 4acoB Tak. YTOOBI YPOBEHB BOJIBI B COCY/IE
ObLT BbIIIE MOBepXHOCTU TeOHs (TpaBusi) HAa 20 MM. [locie BbepKUBaHUS B COCYIE €T0
BBIHUMAIOT, BBITUPAIOT MATKOW BJIQXHOW TKaHBIO M HEMEIJIEHHO B3BemuBaroT. [Ipu sTom
MaccCy BOJIbI, BBITEKAIOIIEH M3-TI0J] 3epeH IIeOHs (rpaBus),, TIOMENIEHHBIX Ha YalllKy BECOB,
BKJIFOYAIOT B Maccy IpoOkI.

Bononornomienne medHs (rpasusi) Bel Boruucisior ¢ Tounoctsio 10 0,1% no ¢popmyie

Bu =—2 21007

iy

r7ie m;—mMacca IpoObl B CyXOM COCTOSIHUM, T; T2—TO K€ B HACHIIIEHHOM BOJIOM COCTOSIHUH,
T.
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3a BojgomorioneHbe NpuHUMAETCs cpefHee apu(METHUECKOe BOIOIMOTIOMIEHUS JABYX
npo0 meOHs (rpaBus).
Pe3ynbTaThl onpeeneHus BOAOMOTIOMIEHUS IeOHS CBOAAT

Marepuan |Macca mnpo6sl B| Macca 1npoObl  B| Bogomormomienue,
CyXOM  COCTOSIHWH,| HACBIIICHHOM
ml,I’ BOJAOM COCTOSIHMH,
m; ¢2

4. OnpeneneHue MPUrOAHOCTU IEeOHS 1Jisi 0€TOHA CPaBHEHMSI TAHHBIX
onbiToB ¢ I'OCTamm onpezneneHuss NPUroJHOCTH LIEOHS JUIsI OETOHA» BBIITUCHI-
BatoT u3 ['OCTa TexHuueckue TpeOOBaHUS Ha LIEOEHb AJI1 JAHHOIO OETOHa,
CPaBHUBAIOT UX C JAHHBIMH HCIIBITAHUHI U JIEJIAI0T COOTBETCTBYIOLIEE 3aKIIFOUCHHE.
Hcnoan3yemas aureparypa
1. TOCT 8267-93. 1lebeHp u rpaBuil U3 IUIOTHBIX TOPHBIX MOPOJ JISI CTPOUTENIBHBIX
pabot. TexHnuecKkue yciaoBHs.
2. TOCT 8269.0-97. IlleObenp ¥ TpaBUil M3 IUIOTHBIX TOPHBIX MOPOA M OTXOJOB
NPOU3BOJACTBA JJIA CTPOUTENBbHBIX paboT. Meroasl (QU3MKO - MEXaHUYECKHUX
VCTIBITAaHUU.

JlaGoparopHasi pabora Ne7.
OnpenesieHue ApooOUMOCTH eOH (TpaBusi) NP C:KATHH B WIWIMH/PE U ONpeaesieHne
HCTHPAEMOCTH B 110JI04HOM Oapadane mo I'OCT 8269.

Hean padorebi: Hayunthes onpenensTs MapKy medHs o JpoOMMOCTH U UICTHPAEMOCTH.

1. Onpeoenenue npounocmu wiebns (cpasus).
[IpsiMoe ompeneneHre MPOYHOCTU 3€peH MIEOHS (TpaBHsi), MMEIONIUX HEMPABUIHHYIO
dopmy, BecbMa ci0kHO. [103TOMY NpoYHOCTH 1IEOHS OLEHUBAIOT KOCBEHHBIM IMYTEM — I10
€ro IpoOUMOCTH.

JpoObumocTh 11eOHsI (rpaBusi) ONpeaAesieTCs CISAYIOINUM 00pa3oM: HaAaBECKY IICOHS,
¢dpakuuu 5-10 unu 10-20 mMm, maccoit 400 T HACBIMAIOT B CTAIBHOW HWIMHAP JIUAMETPOM
75 MM, a CBEpPXY YCTAHABIIUBAIOT TLUIYHXKED.

[TpubGop momemarT Moj mpecc, riae Ha ImedeHb co3narT Harpy3ky 50 xkH co
ckopocThio 100-220 xr/muH. YacTh 3epeH npu 3ToM paspyiiaercs. [locne cuarus gaBiaeHus
HABECKY /1 MOJBEPTalOT PAacCeBY Ha CUTE, pa3Mep OTBEPCTUH KOTOPOTro B 4 pa3a MEHbIIE
MUHHUMAaJIBLHOTO pa3Mepa 3epeH B HaBecke (2,5 MM miist ppakiuu 10-20 mm) u onpeaenseTcs
Macca OCTaTKa Ha CHUTE M.

JpoOuMOCTh MOCYUTHIBACTCS O (PopMmyIie:

Jp. =" 100 %,
m
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B 3aBucuMocTH OT IpOOMMOCTH MIPH CKATHH B LUIUHAPE 11€0EHb U TPaBUN TOJKHBI
COOTBETCTBOBATh TPEOOBAHUAM, YKa3aHHBIM B Ta0JI. 6.

Taonuya 6. Mapku KPYNHOIO 3aII0JIHMTEJIA 110 IPOYHOCTH

Macca [Totepst mo mMacce, MpH UCIIBITAHUU B IWIIMHAPE, %0 Mapxka

mebHs mo | Illebens u3 mopon ) IlleGers 13 1o

INPOYHOCT | 0CaJ0YHbl | MarmMaTu4ueck | I'paBuii JIpoOuMoc
rpaBus

H X ux TH

1400 — o 9

1200 To 11 911 flo8 flo 10 Hlp- 8

1000 11-13 11-13 8—12 10— 14 Hp. 12

800 13 -15 13 -15 12-16 1418 Jp. 16

600 15-19 15-12

100 Y w—— 16-24 |18-26 Jlp. 24

2. Onpeoenenue ucmupaemocmu 6 nojaouHom oapabane.

Hctupaemocts (KM3HOC) 1IeOHS (TpaBusi) OMPEAENSAIOT IO IMOTEePEe MacChl 3€peH Mpu
UCIBITAHUM TIPOOBI B MOJIOYHOM Oapabane ¢ mapamu. lllebens (rpaBuit) gpakumii ot 5 10
10, cB. 10 1o 20 u cB. 20 10 40 MM B COCTOSSHUM €CTECTBEHHOW BJIA)KHOCTH IPOCEHBAIOT
yepe3 JBa CHTa C OTBEPCTUSIMU pa3MepaMH, COOTBETCTBYIOIIUMH HauOoibpiiemy D u
HauMeHbllleMy d HOMUHAIBHBIM pa3MepaMm 3epeH NaHHoW (ppakiuu. M3 octatka Ha cuUTE C
OTBEpCTUSIMU pazMepoM d OTOMPAIOT JiBe MPOOBI MO 5 KI' € MPeAebHOW KPYIMTHOCTBIO 3€peH
10 20 mm 1 1B poOsI 1o 10 kr gpakiuu cB. 20 10 40 M.

1060

1204

| — crauuna; 2 — aBurarens; 3 — 6apaban; 4 — nosika 6apabana
Puc. 6 — [lonounslii 6apaban
[TonroroBnenHyo npoOy 3arpyXkar0T B IOJOUYHBIM OapabaH BMeCTE C UYTYHHBIMH WIIU
cTajnbHbIMU apamu (auamerpom 48 mMm, maccor 405+10 r kaxablid), 3aKPEIUISIOT KPBILIKY
OapabaHa ¢ IPUBOJIAT €ro BO BpalieHue co CKOpocThio 30—33 06/MuH. YKCIIO YyTyHHBIX WIH
CTaJILHBIX IIAPOB U 00IIIee YUCI0 000pOTOB OapabaHa B MPOIECCe OJHOTO UCIIBITAaHUS 1EOHS
(rpaBus) nmpuHuMaroT no Tabiuue 5. [lo OokOHYaHMM HCHBITaHUSA colep:kuMoe OapabaHa
MIPOCEUBAIOT YEPE3 CUTO C OTBEPCTUSAMHU JUAMETPOM 5 MM U KOHTPOJBHOE CHTO C CeTKOH No
1,25. OcTaTku Ha cUTaxX COSIMHSIOT U B3BCIINBAIOT.
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Pa3mep ¢pax-
LUU eOHs
(rpaBusi), MM

Hucno 4yyryHHeix

MJIA CTaJIbHBIX 111a-

poB, HEOOX0AUMOE
JUISL UCTIBITAHUS

Hucno odboporos
noJioyHoro dGapada-
Ha, HEOOXoAMMOe
JUISL UCTIBITAHUS

npoOsl, LT, npookI
Ot 5 no 10 8 500
Cs.5 10 15 9 500
Cs. 10 10 20 11 500
Cg. 20 10 40 12 1000

Hctupaemocts miebus U, %, onpenesior mo ¢popmyiie
p p pMy.

iH=""""h00.
m

rjae T — Macca npoObl meOHs (rpaBus), r; ml — cymMMapHas macca OCTaTKOB Ha CHUTE C
OTBEPCTUAMHU AUAMETPOM 5 MM M KOHTPOJBbHOM cutTe ¢ cetkoil Ne 1,25, r. 3a pesynbrar
UCTIBITAaHUST ~ TPUHUMAIOT  CcpeHeapu(PMETHYECKOe 3HAYEHHWE JIBYX  MapaUIeIbHBIX
UCTIBITaHUM. Mapku 1O HCTHUPAeMOCTH IMeOHS U TpaBUs JOJDKHBI COOTBETCTBOBATH
TpeOOBaHMSIM, YKa3aHHBIM B TaOIuUIIE 6.

2 wans,

Mapka no uctupaemMocTu [Torepst Macchl Npu ucnbiTanuu, %
eOHs U rpaBus 11eOHs rpaBusi
nl J1o 25 BkJIIOM. J1o 20 BkJ11OU.
12 Cs. 25 no 35 Cs. 20 no 30
h3 "33 "45 "30 "40
14 "45 " 60 "40 " 50

JlabGoparopHasi padora Ne 8.
Onpenenenue HCTUHON M HACHINHOM MJIOTHOCTH IleMEHTA.

JlabopaTtopHas pabota npennasnadera s popmupoBanust OK 01-11, T1K2.1
Ieab padoThI: onpeieieHe CBOMCTB U MapKH MOPTJIaH/IIIEMEHTA.
OO0opynoBanue ¥ NMpUHAMIEKHOCTUH: TipuOop Buka, cepuueckas yamika, jomnatka s
nepeMeIMBanus, BeTpsxuBatomuid ctoimk b. I'. CkpamTaeBa, 6a4oK JJis KUMSTYCHUS, BaHHA
C THUPABIMYECKUM 3aTBOPOM, BUOPOIUIONIAAKA TAOOpaTOpHAs, MPECChl THIPABIUYECKUE TS
UCTIBITAaHUS HAa W3TUO W Ha cxkarue, (POopMbI-OAIOUKH, TEXHHUYECKHE BECHl C HaboOpoMm
pPa3HOBECOB.
Ha naGopatopHyto paboTy OTBOAUTCS JABa 3aHATHS. Ha miepBOM 3aHATHH CTYACHTHI
OTIPEJICISAIOT HOPMAJIBHYIO TYCTOTY IIEMEHTHOTO TECTa, PABHOMEPHOCTh M3MEHEHHUS 00beMa
IIpY TBEPJCHUU, CPOKH CXBATBIBAHHMS W HW3TOTOBIISIOT OOpa3Ilbl JJIS OMPEICICHUS MapKu
neMeHTa. Ha BTOpOM 3aHATHHM TPOU3BOIUTCS OCMOTP JIETICHICK, WCIBITAaHUE 00pasloB Ha
U3rud U CXKaTHe, ONpeessieTcs MapKa IeMeHTa.
JlaGopaTopHoe 000py10BaHNEe U MATEPHUAJIbI:

Becwsl wameunsle wunu nudepOnaTHbie, NPUOOP I  OMPEASTICHUS HACHITHOM
TJIOTHOCTH IIEMEHTA, METAJUTUYECKast IMHEHKa.
[TopTnananeMeHT.
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Jlna ompeneneHus IJIOTHOCTH IEMEHTa B BOPOHKY mpubopa (cMm. puc. 4) mnpu
3aKpBITOM 3aJBUKKE HACBIMAIOT OKOJO 2 K- MCHOBITYEMOrO ILIEMEHTa, MOoJ TPYyOKy
yCTaHaBJIMBAIOT MPEBAPUTEIHHO B3BEIICHHBIH MEPHBIM IIJIMHIP MAacCOM m; C U3BECTHBIM
o6béMoM  (Hampumep, 1000 cM’), OTKPBHIBAIOT 3a[BIKKYy M 3alOIHAIOT COCYH. 3aTeM
3a/IBIDKKY 3aKPBIBAIOT U OCTOPOXKHO METAJUIMUECKOW WM JIEPEBSIHHOM JIMHEMKOW Cpe3aroT
U3JIMIIEK [IEMEHTa BPOBEHb C KposMU nuiuHapa. [Ipu 3ToM cocya OJDKEH YIUIOTHUTHCA U
€ro IJIOTHOCTh YBEJIUYUTCS.

Cocyn ¢ IEeMEHTOM B3BEUIMBAIOT U OMPENEISIOT HACBHITHYIO INIOTHOCTH MO (hopMyIie

m2 -ml —
Pm= - riear
. 3
r7ie m;-Macca [MUWIMHAPA, T'; Mpy-Macca MUIUHAPA C LIEMEHTOM, T; V-00bEM HMIHHIPA,CM .
Pe3ynbTarsl ucnbiTaHuil 3aHOCAT B Tab1. 34.

Tabmma 34
Ne Macca UUIMHIPOB, Macca uununaapa HachinHas mioTHOCTh
UCIIL. mi, T C IIEMEHTOM, My, T Py /oM
1
Cpennee

3a OKOHYATENIbHBIM pe3yibTaT OepETcs cpenHee apupMeTHUecKoe 3HAUeHHE IBYX
ucnbITaHUN. PacxoxaeHne Mexay ABYMsI UCIIBITAHUSIMHU HE JTOKHO mpeBbimath (.02 /oM.
HacpimmHas mI0THOCT IIEMEHTa B PHIXJIOM COCTOSTHUM KoJiebercs ot 950 mo 1350 KT/M".
2. OnpenesieHne MCTUHHOM MJIOTHOCTH LIEMEHTA.

JlaGopaTopHoe 000pya0OBaHUe U MATEPHAJL:
O6bemomerp Jle-Illatenbe, TeXHUUECKHE BEChl C pa3HOBECAMHM, IITATUB, BOPOHKA,
TEPMOMETP, COCYT C BOJIOK.

O6beMoMeTp (CM. pucC. 5) HaAMOJHSAIOT 10 HIDKHEH HYJIEBOM 4epThl O€3BOJAHBIM
KEPOCHHOM, UHEPTHBIM 10 OTHOIIECHHUIO K LIeMeHTy. [locne 3Toro cBoOOAHYIO0 OT KUAKOCTU
4acTh (BBIIIE YEPTHI) TIIATEIHHO MPOTHPAIOT TAMIIOHOM U3 (PUILTPOBaHOM Oymaru.

3areM 00bEMOMETP MOMEMIAIOT B CTEKJISHHBIN COCYT C BOJIOM, UMEIOIICH TeMIepaTypy
20.

B Bozie o6beMomMeTp ocTaércs BcE€ BpeMs, oka UAET ucnbiTanue. YToos
00bEMOMETp B 3TOM TOJIOKEHUU HE BCIUIBIBAJI, €TI0 3aKPEIUIAIOT Ha IITATUBE TaK, YTOOBI BCS
rpaayrpOBaHHAs YaCTh KN HaX0IUIach B Boje. [[J1s1 MCIIBITaHUS KCTIONB3YIOT MTPOOY
LEMEHTA, IPE/IBAPUTEIHLHO BRICYIIEHHYIO B CyIIMIbHOM Ikady npu temneparype 105-110 B
TEUECHUE 2 4YaCOB OXJIAKIEHHYIO B SKCUKATOPE.

Ot »T0#1 poOHKI 1IeMeHTa ¢ TOYHOCTHIO /10 0.01 T oTBemMBaIOT 65 T U BHICHINTAIOT B
npuodop JI0KEUKOM yepe3 BOPOHKY HeOobiuMu nopuusiMu. [locne Toro kak Best mpoba
LIEMEHTA 3achlllaHa B IPUOOP, YPOBEHB KUJIKOCTH B MPUOOPE MOJHUMAETCS 10 OJTHOTO U3
JIEJICHAN B MPEAETIaxX BEPXHEU IpayupOBaHHON YacTu. s yaaneHus my3bpbKOB BO3/1yXa,
KOTOPBIE MOTYT YIEP>KUBATHCS HA YACTHUIIAX [[EMEHTa, TPUOOP BHIHUMAIOT U3 COCY/a U B
HAKJIOHHOM T0JI0KEHUHU TTOBOPAYMBAOT B TeUeHUU 10 MUH Ha IIaJIKOM PE3UHOBOM KOBPHKE.
[Tocne 3Toro mpubop CHOBa MOMEMIAIOT B COCY C BOAOM. 3aTEM MPOU3BOASIT OTCUET YPOBHS
YKUJIKOCTH B TIprOOpeE.

HcTruHHAs MIIOTHOCTH LIEMEHTA (F/CM3)
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P= — (r/ca

Jlii onpesiesieHnss UCTUHHOM TUIOTHOCTHU MPOBOJIAT JABA UIBITAHUS OAHOIO U TOTO XK€

LIEMEHTA U U3 MOJIyYEHHBIX PE3YyJIbTaTOB BBIUUCISAIOT CpeHEE apU(PMETUUECKOE.
3

PacxoxaeHune Mexay ornpeneaeHus MU He JoJkHO npesbimars 0,02 r/em”. [lpu
OOJIBIIEH pa3HUIIE HCIBITAHUS TOBTOPSIIOT A0 TEX MOP, IOKA 3TO YCIOBUE HE OyAeT
BBIIIOJIHEHO. Pe3ynbTaThl HCHIBITAHUM 3aHOCAT B Ta0J. 35

Tabmuma 35
No Hagecka niemenra, m,r O0BEM BBITECHOM Hctunnas
HCII JKHIKOCTH, V, CM° IUIOTHOCTD,

3
P, r/cm

N =

[1poOsI IeMeHTa AJ1s1 J1abOpaTOPHOU PpabOThI TOTOBSTCS 3apaHee Ja0OOPAHTOM.

JlabopaTopnasi padora Ne 9.
OnpeneseHue TOHKOCTH MOMOJIA.

JlabopaTtopHas pabora npennaszHauena s gopmuposanus OK 01-11, ITK2.1

JlabopaTopHoe 000pya10BaHUE U MATEPHUAJIBI:

Curto c cetkoit Ne 008, mpubop 151 MEXaHUUECKOTO MPOCEUBAHUsI, TEXHUUECKH BECHI
C pa3HOBeCaMu, MOPTJIAH/IIIEMEHT.

ToHKOCTH TIOMOJIa OMPENENACTCS] CUTOBBIM aHAJIM30M C IMOMOIIBIO TpuOOopa s
MEXAHUYECKOTO TMpOoceuBaHUs leMeHTa. Jlns ucnbiTanud oTBemmBalOT S50 T 1IEeMEHTa,
IpEeIBAPUTENLHO BBICYIIEHHOTO B CYIIMJIBHOM IIKady B TeueHuu 2 4 npu temneparype 105-
110 °C, 1 HachImaoT ero Ha CHUTO. 3aKpbIB CUTO KPBILIEYKON, YCTAHABIMUBAIOT €r0 B MPUOOP
U BKJIIOYAIOT DJICKTPOJBHUTATENh Ha 6-7 MHHYT, 3aT€M €r0 BBIKJIIOYAIOT, U3BJIEKAIOT CHUTO,
CHUMAIOT KPBILIKY U MOJHOH.

UtoObl MpOBEpUTH OKOHYAHHE TMPOCEUBAHUS,  BBIMOJIHSAIOT  KOHTPOJIHHOE
MpoceuBaHUE BPYUYHYIO Ha JHCTe TisHIeBod Oymaru. IlpoceuBanue cuuTaercs
3aKOHYCHHBIM, €CITM B Te4eHHH | MUH 4epe3 cuTo mpoxonut He Oonee 0,05 r nement. Ilo
OKOHYaHWH MPOCEUBAHUS OCTATOK HA CUTE B3BEIIMBAIOT ¢ TOUHOCTHIO A0 0,01 r. ToHKOCTH
noMoJia ONpEAENsIoT, KaKk ocTaTok Ha cutre ¢ cetkod Ne 008 B mpoleHTax oOT
NepBOHAYaJILHON MaccChl MpocenBaeMoi NMpoObl. TOHKOCTH MOMOJIa IIEMEHTa JO0JIKHA OBITh
TaKOW, 4TOOBI MPU NMPOCEUBAHUU MPOXOAMIO HE MeHee 85% MpoObl, a OCTATOK HA CUTE ObLI
He 6onee 15%.

Ecaiu B nabopatopuu OTCYTCTBYeT HOpHOOp [JIi MEXaHUYECKOrOo IPOCEHBAHMUS,
HABECKY MIPOCEUBAIOT YEPE3 TO K€ CUTO BPYUHYIO.

[ToaroroBka mpoObI LIeMEHTa MPOBOJUTCS 3apaHee JiabopaHTOM. TOHKOCTH IMOMOJIa
BBIYHCIIAECTCS 110 (hOpMyJIE:
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T = 22100,
1441

2

IZI€ M-B34Tasi HABECKA LIEMEHTA, T; M;-OCTaTOK HA CUTE, T.
Pe3ynbTarhl ucnibiTaHuit 3aHOCAT B Ta0m. 36

tabuma 36
Nerr/m | HaBecka mementa, m | Octatok Ha cute Ne 008, | ToHKOCTE mOMoOIa,
m, T, %
1 50
2 50
cpenHee

B otuete JaCTCA 3aKJIIFOYCHHC O COCTAaBJICHNHM TOHKOCTH ITOMOJIa HEMCHTA FOCTy

JlaGoparopHnasi pabora Ne 10.
1. Onpenenenne HOPMAJIBLHOM I'YCTOTHI IEMEHTHOIO TECTA.
JlaboparopHas padota npennazHauera s popmuposanus OK 01-11, ITK2.1

JlaGopaTopHoe 000pyA0BaHHE U MATEPHAJIBI:
Onpeoenenue Hopmanwvuou 2ycmomsl. HopmanbHas rycrotra HI' UEMEHTHOro TecTa
XapaKTEepU3yeTcsl MUHHUMAJIBHBIM ~KOJIMYECTBOM BOJIbI 3aTBOPEHUS, BBIPAKEHHOU B
MPOIIEHTAX OT MACChI LIEMEHTA:
HI"'=B/I]- 100 %.
HopmanbsHyto ryctoty onpeaesitor Ha npudope Buka (cMm. puc. 7)

g [l
\ T | E%—'——j
L
7 w0

7 // \\\
/ N
l ‘r/ -
~

Puc. 7. Cxema npudopa Buka
1- nuMTa cTaHUHBI; 2- CTAHMHA; 3- yKa3aTelb; 4- CTSKHOW BUHT; S5-BTYJIKA;

2- 6- npyxuHHasA 3a1e/1Ka; 7-1IKAJAa ¢ MWLIUMETPOBbIMHU AejieHusiMu ot 0 1o 40;
8- numHApUYeckuii cTepikenb; 9- onpaBka; 10- uria (mectuk); 11- niacTuHka



JInst mpUroTOBIIEHUS LIEMEHTHOTO T€CTa B MPOTEPTYIO BIAXKHOW TPSIKOM YaIlIKy BBICHIIAIOT
400 r nemenTta u BiuBaroT 25-30 % (1o 3agaHuI0 TIpenoaaBarTess) OT MacChl IIEMEHTa BO/IbI.
CMmech nepeMenInBaroT, a 3aTEM B TEUYEHUE 5 MUH. SHEPTUYHO pacTUPAIOT. [ [pUroToBieHHBIM
TECTOM 3alOJHSIOT KOJbIO mNpubopa. Jlerkumu ymapamMu O CTOJI TECTO YIUIOTHSIIOT U
Cpe3aroT BPOBEHb C KpasiMU BIIAXKHBIM HOKOM. KoJbllo ycTaHaBIMBAIOT Ha CTOJIMK ITpUOOpa,
MECTUK MPOTUPAIOT BIAKHOU TPSTKOM, TOBOAST €0 O CONMPUKOCHOBEHUS C MOBEPXHOCTHIO
TECTA U 3aKPEIUIAIOT CTEPKEHD 3a)KUMHBIM BUHTOM. 3aT€M BUHT OTITYCKAIOT, U MECTHUK MO
NEHCTBUEM Beca CTEp>KHs morpyxaercss B Tecto. Yepe3z 30 ¢ OepyT OoTYET mo MIKaJIEe U
ONPENCISIIOT TIyOMHY TOTPYXKEHUsI MecTHKa. B TecTe HOPMabHOM TyCTOTBI MECTHUK
OCTaHABJIMBAECTCS, HE NOWMAS HA 5-7 MM 10 INIACTUHKH, HA KOTOPOM YCTaHOBIJIEHO KOJIBIIO.
Ecnu 3a30p He cocTtaBisieT 5-7MM, TO NPUTOTABIMBAIOT HOBOE TECTO, COOTBETCTBEHHO C
OOJIBILIMM WJIM MEHBIIUM KOJIMYECTBOM BOJIbI JJIsl OJIyYEHUS TPEOyeMOTro pe3yibTara.

2. OnpenesieHne CPOKOB CXBATHIBAHUS IIEMEHTHOI0 TeCTA.

JlaGopaTopHoe 000pya0BaHUE U MATEPUAJIBI:
npubop Buka ¢ wurmnoii, naboparopHas Memianka, yaiia, BEChl C Pa3HOBECAMHU, MEPHBII
uuIuHAP250 MI1, 4ackl ¢ CEKyHAHOU cTpeikoid. [lopTaanaueMeHT.

Cpoxu cxBaThIBaHHS IIEMEHTHOTO TECTa OMNpeAesitoTesa mpubopom Buka, B koTopom
IIECTUK 3aMEHSIETCS WIJION, a Ha IUIOLIAJKy ITIOMEIIACTCS TPY3UK, COXPAHSAIOLIHUN Maccy

nonBmwkHOW yactd 300 = 2 r. Cpoku CXBaThIBaHHS OINPEACISAIOT HA TECTE HOPMAIbHOMN

I'YCTOTBI, KOTOPOE€ TOTOBST IO YKa3aHusM 11. 4.2.4.

OrnpenesieHue CpOKOB CXBAThIBAHUS MPOU3BOJAUTCA TaK K€, Kak B 1. 4.1.3. 3a Havaso
CXBaTbhIBaHMS MPUHUMAIOT BPEMsI C MOMEHTA 3aTBOPEHUS [IEMEHTA BOJIOM /10 MOMEHTA, KOTAa
WTJ1a He TOMJIET A0 CTEKISHHOM IUIaCTUHKU Ha 1-2 MM.

3a KOHEIl CXBaThIBaHWSI MPUHUMAIOT BpeMs OT Hadajla 3aTBOPEHHUS IIEMEHTHOIO
TeCTa O MOMEHTa, KOTJla urjia OyJIeT MOrpy»aTbcs B TeCTO He Oojiee yeMm Ha 1-2 mm. Uriy
MOTPYKAIOT B TECTO uepe3 Kaxaple 10 muH. B Havane ucnplTaHus, 4ToObl HE IMOTHYTH HUTJTY,
e€ clierka MpUJEPKUBAIOT, KOTJIa TECTO 3aryCTeeT HACTOJBKO, YTO OMACHOCTh MOBPEKICHUS
uribl OyleT WCKIIOYEHa, Wrie JaloT BO3MOXKHOCTh ONYyCKaThCsi CBOOOAHO. Mecto
MOTPYKEHUS UTJIBI MEHSIOT, TMEPEABUTasl KOJIbIIO, MIJIy BBITUPAIOT MATKOM TKAaHBIO WM
(buIbTPOBaHHOW OyMarou.

Hauano cxBaTbiBaHMS MOPTIAHALIEMEHTA, MOPTIAHAIIEMEHTa C MUHEPAJIbHBIMU J100aBKaMH,
UTAKOMOPTJIAHILIEMEHT n MyII0JaHOBOTO c MUHEPAJIbHBIMU no0aBKaMH,
NUTAKOMOPTJIAHALIEMEHT U MYII0JaHOBOrO MOPTJIAH/ILIEMEHTA JTOJKHO HACTyNaTh HE paHee
45 MUH, a KOHeIl cXBaTbiBaHUs-HE Mo3aHee 10 4 ¢ MOMEHTa 3aTBOPEHHUS [IEMEHTHOTO TeCTa
BOJIOM.

Pe3ynbratel ucnbITaHuii 3aHOCAT B Ta0. 38.

Tabnuma 38
Bpewms 3atBopenus Hauano cxBateiBanus Konen cxBaTbiBanus
q MHH yepes q MUH yepes q MUH

KOHGI_I CXBAaTbIBAHWC LECMCHTA YUaIIUCCSA HC OIIPCACIIAIOT. BBIBO)I O IIPpUTOAHOCTH
HEMCHTA I10 CpOKaM CXBATbIBAHMUAL. ..
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Cpoku CXBaThIBaHUSI MOTYT OIPEACIATHCS TaKKe IMIEeCTUTHE3IOBBIM aBTOMATHYECKUM
npudopom AIICC no HHCTPYKIIUY, MPUTIOKEHHON K IPUOOPY.

3. OnpenejieHne paBHOMEPHOCTH U3MEHEHH e
00b€Ma HEMEHTHOI0 TeCTA NPHU TBEPACHUM.

JlaGopaTopHoe 00opy10BaHuE U MaTepHJIa

O6opynoBaane mo 1. 4.2.4, 0adyoKk Jis KUISYCHUS, BaHHA C THIPABINYCCKUM
3aTBOPOM, AJIEKTpOIUIMTKa. [lopTinanaueMent.

PaBHOMEpHOCTH M3MEHEHNE 00beMa IIEMEHTHOTO TE€CTa OMPEACIICTCS KUTITYCHUEM B
BojZic OOpasroB-yenemek. JIJIsi TMpPOBENCHHS HCIBITAHUS TOTOBUTCS TECTO HOPMAaILHOMN
TyCTOTHI.

OTBemMBaOT HABECKU TECTa MO 75 T, KAXKAYI0 U3 KOTOPBIX MPEBPAAIOT B IIAPUKH,
VKJIAJbIBAIOT Ha CTEKJISHHBIE IUIACTUHKH, IPOTEPTHIE MAIIMHHBIM MacioM. JIErkum
MOCTYKWBAaHUEM IUIACTUHKH O CTOJ IMPEBPALAOT IMIAPUK B JICMICHIKY JTHUAMETPOM HPUMEPHO
7-8 cM U BBICOTOM B LEeHTpe 0K0JO0 1 cM. IIOBEpXHOCTH JIETIEWIEK 3arjlaKMBalOT MOKPBIM
HOXKOM OT KpaeB K CepelrHEe C TeM, 4TOObl MpHUAaTh UM CHEPUUYECKYI0 MOBEPXHOCTh U
ocTpbie Kpasi. [IpuroToBieHHbIE TaKUM OOPA30M JICTICIIKH BBIICPKUBAIOT HAa CTEKIISTHHBIX
IJIACTUHKAX 24 2 4 B BaHHE C TUAPABIMYECKHM 3aTBOPOM HAJ BOJIOW MPHU TEMIIEPATypE
20+2°C.

3aTem Jemenkd 6 CHUMAlT W KIAAyT Ha penieTdaryio MoKy S5 Oauka 4 s
kunstueHus (puc.17)

Jlist monepskalusi TOCTOSTHHOTO YPOBHS BOJBI B Oa4Ke OH COCIMHEH PE3MHOBBIM
[UIAHTOM 7 C PETYJIITOPOM YPOBHS BOJBI 1.

C momo1Is0 MOIBMKHON TPYOKH 2 ypOBEHB BOJBI B OaUKe YCTAaHABIUBAIOT Ha 4-6 CM BBIIIE
MIOBEPXHOCTH JEenemeK. badok 3aKkpbIBalOT KPBIMIKOM 3 W CTaBAT HA HarpeBaTeIbHBIN
puoop.

Bony B 6auke 3a 30-45 MuH MOBOAST 10 KHUIEHUS, KOTopoe momanepxkuBatoT 3 4. [locne
KUTISTYCHHUS JICTICHTKHA OXJIAXKIAI0T B 0aUKe U Cpa3y OCMaTpPUBAIOT.

Puc. 17. bavuok 1719 HCIEITAHHA JeNEIIeK KHIITIEHHEM C PErVIITTOPOM VPOBHA BOJEL
l-peryaarop VpOBHA BOZEI, 2-MOJBHKHAA TpyOKa; 3-Kpemnka; 4-0aduok; S-pemerdatad moaka; 6-
JISMEMIKH; /-pe3HHOBEIH [LJIAHT,
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LlemeHT cooTBeTCTBYeT TpeOOBaHUSIM CTaHAApTa, €CIU Ha JIMLEBONM CTOPOHE JIEMellekK,
MIOJIBEPTHYTHIE UCIBITAHUIO KUIISTYCHUSAM, HET PaTualbHbBIX, JOXOIAIINX O KpaeB, TPEIIUH
WJIA CETKH METKUX TPEIINH, BUIUMBIX B JYITy WJIM HEBOOPY>KEHHBIM TJ1a30M, a TAaKXKE KaKHX-
100 UCKPUBIICHUH M YBeIMUECHUS 0Obema Jieneniek. (puc.18 u 19).

JlaGopaTopHasi padora Ne 11.

Omnpenesienue npeaesa NPOYHOCTH NP U3rude U C;KATUH 00Pa3LOB-0aJI0YeK.
JlabopaTtopHas pabota npennaszHadera ais popmupoBanus OK 01-11, TTK2.1
JlaGopaTopHoe 000py10BaHNEe U MATEPHUAJIbI:

JlaGopatopHasi Memanka, BCTpSIXUBAIOIUN cTONUK, (popma-KoHyc, crampHas MITHIKOBKA,
pazbemHble (PopMBI OajoyeKk ¢ HacaJkamH, BUOPOIUIOIIAIKA, MPUOOP MAJIs HCIBITAHUS
Oamouek Ha M3rHO, TUAPABIMYECKUN TMpecCc, IMIACTHHKH [UJIs TepeAadd JAaBlICHUS Ha
MOJIOBUHKK Oanouek, IdepOnaTHple BeChbl, BaHHA C THUJ-PABIAYECKUM 3aTBOPOM,
chepuyeckas metaiumyeckas dama guamerpom 400mMM u BeicoTOM B 1eHTpe 100mMw,
cTaibHas Kpyrias jonarka. [lopTianaieMenT, mecok, Boja.

Jlnst ompezenieHust mpejena MPOYHOCTH IEMEHTa MPU U3rH0e M CKATUU TOTOBSIT 0Opa3iibl
oanouex pasmepom 40X40X160 mm u3 ieMeHTHOro pactBopa cocrana 1:3 (1 BecoBast yacTb
LIEMEHTA, 3 BECOBBIE YACTH MECKA).

Puc. 19. Jlenemks, He BEIICPAKABIIHE HCIEITAHHE
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Jlist  ompeneneHWss HOPMAJIbHOW  KOHCHCTCHIIMM  IIEMEHTHOTO pacTBOpa W
BojorieMeHTHoro otHomeHus (B/1]) orBemmBatot 500 r nementa, 1500 r mecka, BbICHITAIOT
uX B ChepUUECKYIO Yallly U MePEMEIIUBAIOT CYXYI0 CMECh B TeUeHHE | MUH.

3areMm B IIEHTpe CyXOH cMecH JenaroT JIyHKy U BiauBatoT B Hee 200 r Boas! (B/L=0,4).
[Tocne Toro xak BoAa BIMTAETCS, €LIE pa3 MEePEMENIMBAIOT CMECh B Te€UeHUE | MHH, 3aTEM
NEPEHOCIAT €€ B MEXaHWYECKHM CMeCHUTeIb M MepeMelnBaioT B TedyeHue 2,5 muH (20
000pOTOB YalllU-MEIIAIKH).

[To oxoHYaHWH TIEpEMEIIUBAHUS OTPEISISIOT KOHCUCTCHITNIO IIEMEHTHOTO PAacTBOPA.
JIJIst TOTO MCTOIB3YIOT BCTPSAXUBAIOIIMKN CTOJUK U METAUIMYECKYI0 (OpMY-KOHYC (pHC.
20).

Puc. 20 popma-xonyc
[Tocne okoHYaHUs epeMEIIMBAaHUS PACTBOP YKIAAbIBAIOT B (POPMY-KOHYC BCTPSIXUBAIOLIETO
npubopa.

Ilepen yki1agkol cMecH KOHYC BHYTPEHHIOIO MOBEPXHOCTb €r0 U CTEKJISIHHBINA JUCK
CJIeTKa YBIAXKHAKOT. DOpMYy-KOHYC C HACAQJKOW CTaBAT B LEHTPE CTEKJISIHHOIO JIMCKA.
PacTBopHyt0 cMech YKIAAbIBAIOT B KOHYC Ha IIOJOBUHY €ro BBICOTBI WU YIUIOTHSIIOT
METAJJTMYECKON IITHIKOBKOM 15 pa3. 3aTeM HamoJHAIOT KOHYC ¢ HEOOJIbIIUM H30BITKOM U
mThiKyloT emé 10 pa3. Bo BpeMsl ykilaJlku M YIUIOTHEHUS pacTBOpa KOHYC MPUKUMAIOT
PYKOM K CTEKJIIHHOMY JIUCKY.

[locne yniaoTHEHMs] BEPXHETO CJIOSi CHUMAIOT HAcaJKy C KOHyca M3JHUIIEK pacTBOpa
Cpe3aroT HOXKOM, (POPMY-KOHYC MEMJICHHO CHUMAIOT, YTOObI HE CIBHUHYTH PAacTBOp. 3aTeM,
Bpalllasi pyKOSITKY MaxOBHKa, BCTPSIXUBaOT CTONUK 30 pa3 B TeueHue 30 ¢, Ipu 3TOM KOHYC
LIEMEHTHOTO  pacTBOpa  pacIUIbIBAETCH. C mnoMOIbIO  IITAHTEHUUPKYIS WA
KOHLEHTPUYECKUX OKPY)KHOCTEW, HAHECEHHBIX HA CTEKJIEe, U3MEPSIOT PACIUIBIB KOHYyca IO
HUKHEMY OCHOBAHMIO JBYX B3aMMHO NEPHEHAMKYJSPHBIX HampaBiieHUusX. KoHCHCTEeHIHIO
pacTBOpa CUMTAIOT HOPMAJILHOM, €CJIM PacCIUIbIB KOHyca okazaiics paBHbIM 106-115 mm. [Ipu
MEHBIIEM WA OOJIbIIIEM pacIUIbIBE KOHYCAa PACTBOP MPUTOTABIMBAIOT 3aHOBO, HECKOJIBKO
YBEIUYMBAs WM YMEHbILAS KOJMYECTBO BOJbL. [loTpebHOE KOJIMYECTBO BOJBI,
HEOOXOAMMOE  JUIsl  TMOJY4YeHHsl  pacTBOpa  HOPMaJbHOW  TYCTOTHI, BBIPAXKEHHOE
BOJIOLIEMEHTHBIM oTHOIIEeHUeM (B/L]) 3aHocat B pabounii xKypHail.
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Jlis mpuroToBieHUs 00pa3loB-000J0UeKk Oepércs pacTBOpP HOPMAJIbHOM T'yCTOTHI
(MO>KHO MCHOJIB30BaTh PACTBOP MPEBIIYIIETO OIbITA).

OO6pa3upi-6am0ouku  GOpMHUPYIOT B TPEXTHE3OBBIX METAIMYECKUX (opMmax
BHYTPEHHIOIO TMOBEPXHOCTh CTEHOK MU TOAJ0HA (POPMBI Clerka CMa3bIlBalOT MalIUHHBIM
Mmacio. Ha coOGpannyro (opmMy HaaeBalOT METAJUIMYECKYI0 HAacaJKy M TYCTOM CMa3Koi
IIPOMAa3bIBAIOT CHAPYKHU CTHIK MEXKy HUMHU.

JUist  ynuloTHEHHMsI pacTBOpa MOJATOTOBIEHHYIO (OpMy € Hacaakod MPOYHO
3aKPEIUIAIOT Ha CTaHAApTHOHN J1ab0opaTopHOM BHUOPOILIOMIAAKE, CO3JAIONIEH BEPTHUKAILHEIC
koseOanus ¢ ammutyaoi 0,35 MM u gacrotoit 2800-3000 ko:1./ MUH.

PacTtBop yknaapiBaloT B THe3lAa (QOPMBI CIOEM OKOJO 1 CM H BKJIIOYAIOT
BUOporutonianky. B Teduenne 2 MuH BuOpamuu Bce Tpu THe3Aa (GOPMBI PAaBHOMEPHO
3aIOJIHAIOT HEOOJNBIIMMH MOPIUSIMH pacTBopa. [lo ncredennnu 3 MUH OT Havajna BUOpaluu
BUOPOIUIOMIAJIKY BBIKIIOYAIOT U ¢ He€ cHuMaT (opmy. Hoxxom, cMOUEHHBIM BOOH,
Cpe3aloT M3JUIIEK PACTBOPA, 3arJIaKUBAIOT IOBEPXHOCTh OOPA3IOB BPOBEHb C KpasMu
dbopMBI U MACKUPYIOT 00pas3IIbl.

['otoBbie 0Opa3ibl B (popMax XpaHAT B BaHHE C TUAPABIMYECKUM 3aTBOPOM B
TeueHue 24 2 4, 3aT€M OCTOPOXXHO PacOpPMOBBIBAIOT U YKJIAAbIBAIOT B TOPU30HTAIHLHOM
MIOJIO’)KEHUU B BaHHY C BOJIOW, TJI€ XpaHIT UX IO MOMEHTa ucnbiTaHus. OOpasibl B BOJE HE
JOJKHBI COITPUKACATHCS OJUH C IPYTUM.

HeoOxoaumo, yToOBl YpOBEHb BOJBI B BaHHE ObUI BbIIIE Bepxa 00Opa3loB HE MEHEE
yeM Ha 2 cM. Temneparypy Boasl B BaHHe noanepxkuator 20+-2 C. Boxy, B KOTOpON XpaHAT
00pa3ipl, PEKOMEHAYETCSI MEHATh uepe3 Kaxabld 14 ngueil. Jlns omnpeneneHus MapKu
EMEHTa 00pa3LbI-0aJI0YKH B Bo3pacTe 28 CyTOK ¢ MOMEHTA UX U3TOTOBIICHUS UCTIBITHIBAIOT
Ha U3ruo, a 3aTeM Kaxayro npousBoautcs Ha mamrHe MUM-100 .

OOpazen-0amouky mapamieJbHbBIM CTOPOHAMHM  YCTAaHABIMBAIOT HAa  OMOPHI
usrubaromero ycrpoiictsa 10 (paccrosuue mexnay uentpamu omop 100 mm). Crpenky 12
yctaHaBiuBaroT Ha 0 mikansl 11, nepemeniast BUHT 3 ¢ Tpy30M BIOJIb Ipope3u 2. MaxoBUKOM
O co3MalT MEpBUYHOE HATSDKEHHE BAJIMKA 7 10 JEJIEHUs IUIaBHO MepeMelas Ipys,
YBEJIIMYUBACT YCUIIME HA UCTIBITYEMYIO OaJIOUuKy JI0 pa3pylLIeHHUs.

Mamuna cHaOkeHa CYETYMKOM S5, KOTOPBI aBTOMAaTHYECKA ITOKA3bIBAET
HaIpsHKeHUE B OaJI0UKe B KaXK/IbIH JaHHBIA MOMEHT. [Ipu paspyrieHnn 6amo4ky Ha CUETUYNKE
OcCTaeTcs MoKa3zaHUe Mpezesia MPOYHOCTH NP U3ruode.

PesynbraThl ncnpiTaHus Tpex 0ajgouek 3aHOCST B Tabi. 39.

No [Ipenen npounoctu nipu uzrude, | CpeaHee 3HAUCHHUE ABYX HaUOOIBIITUX
HcnslT. | Ry pesynbratoB, R?,..

1

2

3

2. UcnbiTaHusA HA U3rM0 MOKHO NIPOBOAUTH HA MpuOope Muxajauca no onNuCaHUIo
[Tomy4yeHHbIe TIOCIIC WCTIBITAHUS HA W3THO B pe3yjbTaTe M3JIOMa IIECTh MOJIOBHHOK
OaloveK cpasy K€ MOJBEPraroT HUCIBITAHUIO Ha CXKATHUE HA THUApaBIMYEeCKoM mpecce . Jlis
nepeayu Harpy3Ky Ha MOJIOBUHKU Oajouek MPUMEHSIOT IUIOCKUE CTaJIbHbIE NITU(OBAHHBIC
IUTACTUHKY ITUIOIMAABIO 25 oM.
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Kaxmyro mosoBHHKY 0ajOoukd TOMEIIAI0T MEXIY ABYMs IUTACTHHKAMH TaKuM 00paszoM,
qT00BI OOKOBBIC TPaHU , KOTOpPHIE MPH W3TOTOBICHUH MPHUJIETadd K MPOJOJbHBIM CTCHKAM
dbopMBI, coBIaAaIM ¢ pabOYMMHU MTOBEPXHOCTSIMHU IJIACTHHOK(CM. puc. 16).
Y1opbl IIIACTUHOK JTOJKHBI TUIOTHO MPUJIETaTh K TOPIEBOM TIaJKON CTEHKE 00pasiia.
[Tpu ucnbITannK 0Opasiia Ha CKATUE CKOPOCTh YBEIMYCHHUS HArPy3KH JTOJDKHA OBITH OKOJIO 5
kH/c.
Ipexen mpoarocTy mpu cxatud MITa (kre/cM”) BBIMUCISIOT 10 (opMyIIe

_ P pasp
coc F
r1e Ppap— H F- ’
ne Ppas, — paspymaromas Harpyska , H (krc) , F- mnomans miactuaku , cm™.
Pe3ynbpraTel ncnbiTaHus 3aHOCAT B Ta0J. 40.

Ne [Tmomanp Pazpymaromas | [Ipenen Cpenuee 3HA4YCHUE
C)KaTHs Harpyska, MIPOYHOCTH Ha | YeThIPEX HaMOOJBIITUX
UCIIBIT. | (TUTACTUHKH). Ppasp. H coKaTue, Rex | pe3ysibTaToB
F, e’ Mlla

AN R W

JlabopaTopHasi padora Ne 12.
Omnpenenenue mapku nemenrta no 'OCT 310.4
JlabopaTtopHas pabota npennaszHauera s popmupoBanust OK 01-11, T1K2.1
[TomydyeHHbsie TIpeaenbl MPOYHOCTH TPU M3rHOE W CKATHM CPAaBHUBAIOT C
tpeboBanusimu 'OCTa (Tab:a. 41) 1 AenarT 3aKII0UYEHHE 0 MapKe UCTIBITAHHOTO IIEMEHTA.
B otuere monm Tabm.4l genaercs 3akiIOUYEHHE O TMPUTOJAHOCTH LIEMEHTa W
OTIPEIEISACTCS €T0 MapKa.

Tabmmma 41
Mapxka | [Ipenen npodHocTH B Bo3pacte 28 CYTOK,
LlemeHT krc/em” (MITa)
[Tpu n3rute IIpu cxxatun

[TopTnanamnemMeHT u | 400 55 (5,5) 400 (40)
MOPTIAH/IIEMEHT c | 500 60 (6,0) 500 (50)
MHUHEPAJIbHBIMH JI00aBKaMH 550 62 (6,2) 550 (55)

600 65 (6,5) 600 (60)

300 45 (4,5) 300 (30)
[IInkonopTIaHaLIEMEHT 400 55 (5,5) 400 (40)

500 60 (6,0) 500 (50)

35




JlabopaTtopHnas paGora 13.
HcnpiTaHue 3anm0JHUTEIeH AJI51 THAKeJI0ro 0eToHa.
JlabopaTopHas pabota npennaszHauena s popmupoBanust OK 01-11, ITK2.1

Heas padoThl: onpeaeinTh CBOMCTBA 3amojHUTENIEH, HEOOXOIUMbIEC IS pacuera
cocTtaBa 0€TOHA; UX MPUTOJHOCTH ISl UBTOTOBJICHUS OETOHA.

O0opynoBaHue W NMPHUHAMNJIEKHOCTH: METAUNIMYECKUN UUIUHIP ISl APOOJICHHUS,
Ha0Op CTaHJAPTHBIX CUT, TUAPABIMYECKUM Mpecc, HAOOp MEPHOM MOCYHbl, TOPTOBBIE U
TEXHUYECKHUE BEChl C HA0OPOM Pa3HOBECOB.

3anoJIHUTENISIMU  TSDKEJIOr0 OeTOHAa Ha3bIBAIOT MPUPOJHBIE M HCKYCCTBEHHBIE
PBIXJIO3€PHUCTBIE KAMEHHBIE MaTEpHUasbl, MPEIHa3HAYEHHbIE COBMECTHO C BSDKYILIUMHM IS
NPUTOTOBJICHUS O€TOHA. 3aMOJIHUTEIN UTPAIOT CIEAYIOUIYIO pOJb B OETOHE:

— 00pa3yroT TBEpAbIH U MPOYHBIA CKEJET OETOHA;

— TO3BOJISIIOT 9KOHOMUTH BSDKYIIEE;

— o0ecneunBaroT IPOYHOCTh U JOJTOBEYHOCTh OETOHA;

— TIO3BOJISIIOT U3MEHATH CBOMCTBA O€TOHA B OOJIBIIIUX MIpeeax.

Paznuuaror nBa THIA 3allOJHUTENIEN B 3aBUCHMOCTH OT Pa3sMEpPOB 3€pEH: MEIKHHI
3amoJIHUTENb (MecoK) ¢ padMepamu 3epeH oT 0,14 10 5 MM W KpYIHBIA 3aIOJHUTEINb
(meOenb, IpecBa, rpaBUii) ¢ pasMepamu 3epeH oT 5 10 80 Mm.

[IpurogHoCTh 3anOJIHUTENEH NJIs1 MPUTOTOBICHUS OCTOHA OMpENENseTCs: Ul MecKa —
KPYITHOCTBIO, 3€PHOBBIM COCTABOM, COJICPKAHUEM IIbUICBATHIX, WIIMCTBIX, TJIMHUCTBIX U
OpPraHMYECKUX MPUMECEH; /Ul KPYIHOrO 3alOJHUTENS — MPOYHOCTBIO, 3€PHOBBIM COCTABOM,
IIyCTOTHOCTBIO Y COACPKAHNEM IPUMECEH.

Xoa padoThI
Kpynnutii 3anonnumenns

Onpeoenenue cpeoneii niomunocmu 6 kycke. lllebenp B 0eToHe 3aHMMaeT 00BEM,
OTPaHUYCHHBI TTOBEPXHOCTHIO €T0 3epeH. [l ero pacuera HEOOXOIUMO 3HATH 0OBEMHYIO
Maccy 1meOHs B KyCKe, MacCy e€MHUIIbI 00BhEMa 3épeH 1meOHs ¢ uX mopamu, HO 0€3 MyCTOoT
MEK]ly 3€pHAMH.

Jlns ero ompeneneHUs HaBeCKy IIeOHsS Maccod m; = | Kr HachIIaloT BOIOM,
norpysas B Boy Ha 30 MHH, 3aT€M yAaJSIOT BOJY C TOBEPXHOCTH 3€PEH MSTKOW BIAXKHOU
TKaHbI0 M HAaBECKY IIOMEHIAIOT B CTEKJISHHBIA UMIMHAP ¢EMKocThio 1000 M,
peABAPUTEIBHO 3aM0JHEHHBIA BooW 10 oTMeTkH 500 mut. Ilpupamenue oobema Boast AV
U JaeT 00beM HaBECKH IICOHS.

OOwemHas Macca 3epeH eOHs B KyCKe pacCUMThIBAeTCs 1Mo popmyrie:

P = my;
< AV

Onpeodenenue nacvinnou niomuocmu ujeous. 11le0eHb HACHITIAIOT B MPEIBAPUTEIHLHO
B3BEIICHHBIA cocyn m; oobemMoM V5 1 ¢ Beicotoir 10 cM 10 oOpa3oBaHusi HajJ BEPXOM
[UJTUHPA KOHYCa, KOTOPBIN CHUMAIOT JWHEWKo. [{unmuHap co mebHeM B3BEIIMBAIOT m;, U
HACBHITTHYIO TIOTHOCTH MICOHS OMPENestoT 1Mo hopmyIie:

o = m, —m,
¢ 1%
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Onpedenenue nycmomuocmu ujeOHs: OOBEM MEXK3EPHOBBIX IYCTOT B IIeOHE n
ONpeneNdtoT o popmyJe:
H
o
Po

H
rac Pu _ HacChIIIHaA IIJIOTHOCTD HIC6H}I;

Po _ IUIOTHOCTH II€0HS B KyCKeE.

Heo6xommumo, 9T00BI TyCTOTHOCTHh B KPYITHOM 3aIllOJHUTENE OblIa MUHUMAIBHOU, TO
€CTh MUHEPAJbHBIH CKEJIeT JOJDKeH OBITh TUIOTHBIM, YTO OOecTeYrBaeT HAaWMEHBIITHI
pacxo/i BSDKYIIEro, MOBBIINIEHUE MPOYHOCTH M JOJITOBEYHOCTH OETOHA W CHUXKEHUE €ro
crouMocTtu. Jlyis oOecrieueHUss HAMMEHbIIEH MEXK3E€pPHOBOM MYCTOTHOCTH 3alOJIHUTENN
JIOJ>KHBI COJIEPKATh 3€pHA Pa3IMYHOU KPYITHOCTH.

3epHosou (epanyromempuueckuil) cocmag wedHs TMOKa3bIBAET COOTHOIICHUSI B HEM
3epEH pa3HbIX Pa3MEPOB, UTO MO3BOJIAET CYJAUTh 00 00BEME IMYCTOT MEXKIY 3€pHAMU.

s ero ompejeneHuss OepyT HaBECKy IIEOHS Maccod 5 Kr M MPOCEUBAIOT 4depes
Ha0Op CTaHJApPTHBIX CUT ¢ pazmepamu otBepctuid 70, 40, 20, 10, 5 mm u nHo. B3Becun
OCTaTKHU Ha KaXJIOM CUTE, ONPEJEISAIOT B MPOIIEHTAX: YaCTHbIE OCTATKU (OTHOIIIEHUE MAaCChI
OCTaTKa Ha JaHHOM CHUTE€ K Macce MpOCEeMBAeMOM MPOObI) W MOJHBIE OCTAaTKU (CymMMa
YaCTHBIX OCTAaTKOB HA JJAHHOM CHUTE U Ha BCEX MPEIbIAYIINX).

B xpynHOM 3amosiHUTENE COJAEpKaHUE 3EpPeH pPa3IMYHON KPYMHOCTH JOJIKHO
COOTBETCTBOBaTh TpeOOBaHUAM (TabI. 5).

Tabnuua 5
TpeOoBaHne K 3¢pHOBOMY COCTABY IIeOHS
Pasmep yacTuig 1,25 duans | Huanc Hepen M
ITonueIit ocTaTok, % 0 0-10 30-80 90-100

Ilpumeuanusa: /,,,; (HanOomplias KPymHOCTh) — JUAMETP OTBEPCTHUs cuUTa (MM), Ha
KOTOpPOM TOJIHBIA octatok He Oonee 10 %; [, (HauMeHbIIas KpYMHOCTb) — JUAMETP
OTBEPCTHUs cuTa (MM), HA KOTOPOM TOJIHBINA ocTaToK He 6osee 90 %.

[lo naHHBIM 3€pHOBOrO pacceBa CTpouTcs rpaduk 3epHOBOro cocraBa. Eciiu kpuBas
BXOJUT B 00JIaCTh JONYCTHUMBIX 3HAUYE€HWUH, TO J[aHHBIM 3alOJHUTENb NPUTOACH IS
U3rOTOBJIEHUS Tskenoro OeroHa. Eciu kpuBas BBIXOAUT M3 00JACTH JOMYCTHUMBIX
3HAYCHUH, TO 3aMOJIHUTEINb TMepe]] MPUMEHEHHEeM Heo0X0oIuMo oboramaTth, TO €CTh JU0O
Kakrue-TO (pakiu¥ 3€peH OTCEMBaTh W3 JAHHOW MapTHH, JUOO MO0aBISITH U3 JIPYTrou
NapTUU KPYIHOTO 3alI0JTHUTEIS.

Onpeoenenue npounocmu webHs (epasus). Ilpsmoe onpeaeaecHre TPOUYHOCTH 3EPEeH
1ieOHs (TpaBusi), UMEIOIUX HENMpaBUibHYIO (popMy, BecbMma ciioxkHO. [loaToMy mpoyHOCTH
1IeOHS OIIEHUBAIOT KOCBEHHBIM MyTEM — IO €r0 JPOOUMOCTH.

JpoObumocTh 11e0HsI (rpaBusi) OMpPEAeseTCs CICAYIOINUM 00pa3oM: HABECKY IICOHS,
¢bpakuuu 5-10 unu 10-20 mMm, maccoit 400 T HACBIMAIOT B CTAIBHOW HMWIMHAP JTUAMETPOM
75 MM, a CBEpXY YCTAaHABINUBAIOT IUTyHXKED.

37



[Ipubop momemarT mox mpecc, rae Ha mebeHb co3maioT Harpy3ky 50 xkH co
ckopocthio 100-220 kr/mMuH. YacTe 3epeH npu 3ToMm paszpymiaercs. [lociie cHATHS qaBieHus
HABECKY /1 TOJBEPTaIOT PAacCeBY Ha CUTE, pa3Mep OTBEPCTUH KOTOPOTro B 4 pa3a MEHbIIE
MHUHUMAJIBHOTO pa3Mepa 3epeH B HaBecke (2,5 MM 11 ppakuuu 10-20 MM) 1 onpeaensercs
Macca ocTaTtka Ha CUTE M.

HpoOuMOCTh MOJACYUTHIBACTCS 1O PopMyIie:

Jp. =" 100 %.
m

B 3aBucumocTu oT APOOUMOCTH MPU CKATHHU B IUIUHAPE I€OCHb U TPABUIl JTOJKHBI

COOTBETCTBOBAaTh TPEOOBAHUSAM, YKa3aHHBIM B TaOJI. 6.

Taonuya 6. Mapkyu KPYNHOIO 3alI0JIHUTEJIS 110 POYHOCTH

[ToTepst mo Macce, MPU UCTIBITAHUU B UIUHAPE, %o Mapka

Macca [llecOenp u3 mopoxa 1o
meOHs 110 P a— Ille6Gens n3 OGHMOCT
IIPOYHOCTH | 0CaJOUYHBIX MaFMaTXquCKH P rpaBHs AP u
1400 — o 9
1200 Tlo 11 911 o8 flo 10 Hlp- 8
1000 11-13 11-13 8—12 10— 14 Hp. 12
800 13-15 13-15 12-16 14 -18 Hp. 16
600 15-19 15-12
400 1924 - 16 — 24 18 —26 Hp. 24

Coodeporcanue nviiedamovix, UIUCBIX U 2AUHUCMBIX npumecell. HaBecKy KpyIHOTO
3anonHUTENss mMaccod 3000 r (m;) MPOMBIBAIOT BOAOW A0 YMCTOTHI, BBICYIIMBAIOT IO
noctossHHOM Maccel npu 105 °C u B3BemmBaroT (m,). CoaepkaHue B 3amoOJHUTENE
MUHEPATBHBIX TPUMECEH OnpeaestoT Mo hopMyIie
ml

M= 100%
m

Conepxanue B 1meOHe (TpaBuM) dTUX YACTHUIl HE JOJDKHO TpeBblmath 1 %, Tak Kak
OHHM TOBBIIIAIOT BOJOMOTPEOHOCTh OETOHHOW CMECH, CIOCOOHBI HAO0yXaTh BO BIAXXHBIX
WIM BOAHBIX YCJIOBUSAX W YXYIIIAOT aAre3uro (CLEIUISIEMOCTh IMOBEPXHOCTH 3€pHa C
[IEMEHTHBIM KAMHEM).

Cooeporcanue  opeanuueckux  npumecei. K — HUM  OTHOCATCA  OCTaTKH
MUKPOOPTaHU3MOB U IEPETHON PACTUTENBHOTO CIO0Sl. DTH BEUIECTBA 3aMEUISIOT TBEPAECHUE
[IEMEHTHOTO TeCcTa U 00pa3yloT C BOJAOM OpraHWyecKue KHUCIOThI (TYMHUHOBBIE), KOTOpBIE
pa3pyliaroT HEMEHTHBIN KaMEHb.

Nx coneprxkanue onpenessioT KOJOPUMETPUIECKON PoOOoii, TO €CTh 3allOJHUTENH B
TEYEHHUE CYTOK HaXOJUThCS B 3-MPOIIEHTHOM PAacTBOPE €IKOr0 HaTpa M I[BET >KUIKOCTH
CpaBHMBAETCAd C LBETOM OJTajloHa. EciM LBET pacTBOpa TEMHEE I[BETa 3TajoHa, TO
3a0JIHUTEIIb Nepe]l MPUMEHEHUEM HEOOXO0UMO TPOMBITh H3BECTKOBBIM MOJIOKOM.

Omm=

Menkui 3anonnumerns

Hacvinnaa nnomnocme menxozo 3anoinumens ONPEACHATCS aHAIOTUMYHO KPYIHOMY
3aMOJIHATEI0, 00BEM MEPHOTO IHJIMHpa 1 1.
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Hcemunnas nnomuocms. I110THOCTD onpeaAcICTCA MMKHOMCETPOM M BBIYHUCIIICTCS 110

dbopmye:
_ m
my, +m, —ny ,
rae m; —Macca Marepuana, T;
m, — Macca MAKHOMETPA C BOJIOW, TOJIMTOM O PUCKH, T;
M3 — Macca MUKHOMETpPa ¢ MaTepUAIIOM U BOJOM, JOJIUTOU 10 PUCKHU, T.
[1I0THOCTD KBAapLIEBOrO IIecKa paBHa 2,65 r/cM’.

Meoiczeprosas nycmomHocms MOACUNTHIBACTCS IO PopMyIie

n:(l—&J-IO(),
P

3
rac p: — HACBIIIHAasiA IINIOTHOCTH IICCKA, r/c™m’.

3epHosoli (epanyiomempuieckuti) cocmas ONpeAesiOT pacCeBOM mecka Maccoi 1 kr
gyepe3 Ha0op CTaHJIAPTHBIX CUT C pa3MepaMu oTBepcTuii: 5; 2,5; 1,25; 0,63; 0,315; 0,14 mm.
[ToIcCUMTHIBAIOT YaCTHBIC OCTATKH B TpaMMax M MPOLIEHTAX, MOJIHbIC OCTATKUA B MPOIICHTAX.
[Io momHBIM oOCTaTKaM NOACYMUTHIBAIOT MOAYJIb KPYHOHOCTH, IO 3HAYEHHUIO KOTOPOTO
OTpeAesIOT BUJ Mecka (Tadun. 7).
_ AZ,S + Al,25 + A0,63 + A0,315 + A0,14

KP 100 s

ri€ A— NOJHbIE OCTATKH COOTBETCTBYIOIIETO CUTA, %o.
Taonuya 7. Knaccupurkanus nMecKoB M0 KPYIMHOCTH

ITecox Monynb KpyImHOCTH
OueHb KpyIHBIN >3.5
[ToBBIIIEHHON KPYITHOCTH 3-3,5
Kpynabrii 2,5-3
Cpennuii 2-2.5
Menakuit 1,5-2
Ouyenp MEIKUM 1-1,5
Tonkui 0,7-1
O4eHb TOHKUH <0,7

[To moJNHBIM oOCTaTKaM CTPOSAT TpapuK 3EPHOBOIO COCTaBa, a WX MPEACIbHOE
3HAYCHUE COJCPIKUTCS B TaOI. 8.

Taonuya 8. TpeGoBaHMs K 3ePHOBOMY COCTaBY IleCKa

Pasmep otBepcTuii cur,
MM

ITonnsie ocTaTku, % 0 0-20 15-45 |35-70 |70-90 | 90-100

5 2,5 1,25 10,63 0,315 | 0,14

IIpounocmo keéapyeeoco necka: MPOYHOCTh KBAPLIEBOTO MECKa HE ONpENEseTcs, TakK
KaK ero BeICOKas Mpo4HocTh 10 1000 MIla qocraTouna nist 6eToHa JIFOO0M MapKHu.
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Coldeporcanue nviiesamolx, UIUCMBIX U 2NUHUCBIX NpuMecei  ONPENeIsitoT
aHAJIOTUYHO KPYIMTHOMY 3amnojHuTeNn0. Macca matepuana 1 xr. X congeprxaHue B IecKke He
JIOJIKHO MPEBBIIIATE 3 Y.

BbiBoabI IO padoTte

[lo pe3ynbraram HCCIEJOBAaHUN OTAEIbHBIC 3BEHBSI CTYACHTOB KJIACCHPUIUPYIOT
u3zydyaemble npoObl me6Hs no HK u menkoro 3amonHuTesns, AeNaloT 3aKIIOUYEHUE O
BO3MOJKHOCTH HUX HCIIOJB30BaHUS B KayeCTBE KPYMHOTO M MEJKOrO 3alOJIHUTENS IS
IPUTOTOBJIEHUS TSKEJIOro O€TOHA pa3Iu4YHOro HazHaueHus. [Ipu 3ToMm cieayer yduThiBaTh
JaHHBIE 10 3epHOBOMY cocTaBy, HK © HachImHOW IJIOTHOCTH W HX COOTBETCTBHUS
TEXHUYECKUM TPEeOOBAHUSIM.

JlabopaTopunas paGora 14.

IToxOop cocTaBa U onpeaeeHre CBOMCTB THAKEJI0r0 0OeTOHA.

JlabopaTtopHas pabota npennaszHauena s popmupoBanust OK 01-11, ITK2.1

JlabopatopHass pabora paccuutaHa Ha Tpu 3aHatus. Ha mepBoM 3aHsTHH
MPOU3BOJATCS pacueT cocTaBa OETOHA, Ha BTOPOM — HUCIIBITAHUE CBOMCTB OETOHHOW H
CBEKEYJIO)KEHHOM OeTOHHOU cMmecu U (popMoBaHHe OOpasloB, HA TPEThEM — HCIBITAaHUE
0o0pa3IoB M YyCTaHOBJIEHHE TpadUyecKol 3aBUCUMOCTH MpPOYHOCTH OeToHa oT [[/B
OTHOIIICHHUS.

Ienb paGoThi: OmpenenuTb pacxo BCEX KOMIOHEHTOB Ha | M° GETOHHOM cMecH,
9TOOBI MOMyYMJIach HeoOXoAumas yao00yKIaJbIBaeMOCTh OETOHHON CMECH W MPOYHOCTH
OeToHa.

O0GopynoBaHue W TPHHANIEKHOCTH: BUOpOIUIOIAAKA JAa0OpaTopHas, KOHYC
AOpaMca, TEXHUYECKUI BUCKO3UMETP, (POPMBI-KYObI, HAOOp MEPHOM MOCYIbl, TOPTOBBIE U
TEXHHYECKHE BEChl C HAOOpPOM pa3HOBECOB, MPECC THAPABIUYECKUN, EMKOCTH IS
nepeMeIIBaHus.

Yooboyknaovieaemocms cmecu 3aBUCUT B NMEPBYI OYEpEeb OT MHTEHCUBHOCTH €€
VIUIOTHEHHS, CO3J]JaBa€MOT0 TEeM WJIM HMHBIM crnocoOoMm. Ha mpakTuke mTpUMEHSIOTCS
CIoCcOObl YINIOTHEHUS ¢ PA3TUYHON MHTEHCUBHOCTBIO: OT BEChbMa Cl1a0oil (MOBEPXHOCTHBIE
U r1yOUHHBIC BUOPATOPHI) O 3HAUUTEIIBHON (BUOPOILIONIAAKHY ¢ Tpy3oM). Ho mpu kaxaom
crioco6e popmoBaHUsI HEOOXOIUMO JTOOUTHCS MOJHOTO YIUIOTHEHUST OETOHHOM CMECH, UTO
JIOCTUTAETCsl BHIOOpOM €€ yao0oyKIaasiBaeMocTu (Tadm. 9).

Yem cmabee  WHTCHCUBHOCTH  BHOpanmuWM, TEM  BBIIE  JIOJDKHA  OBITh
yao0oykiaasiBaeMocTh cMecu. Kpome Toro, B Tabn. 16 yuyuThIBaeTcs, 4YTO IMpHU
TOHKOCTCHHBIX HW3ACIHIX WIM TPU 3HAYWTCIBHOW HACBHIIICHHOCTH WX apMaTypou
yA000yKIaAbIBAEMOCTh JOJKHA YBEIIUYMUBATHCA.

KpymHOCTE 3epeH B CMECH, €CTECTBEHHO, JOJDKHA OBITh 3HAYHUTEIIBHO MEHBIIE
MUHHAMAaJBHOW TOJIIMHBI W3ACHHSA, JUI KOTOPOTO IMpeaHa3Ha4YeHa dTa CMECh, U MEHBIIE
PAcCTOSIHHS B CBETY MEXIY CTEPXKHSMH apMaTyphl B u3aenuu. Ha mpakTuke HanOoJbIast
KPYIHOCTH 3anoyinutenei HK onpeaensieTcss u3 3TUX YCIOBUHM CIETYIONUM 00pa3oM:

HK <1/3a; HK >2/36,
rJ€ a— MUHUMAaJbHas TOJIIMHA U3/IEIHNS,
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O— PACCTOSIHUA B CBETY MEXKIY CTEPKHIMH apMaTypBhl.

Taobauua 9

Pexomenayemasi y1000yKJIaAbIBA€MOCTh 0€TOHHBIX CMecei
B 3aBHCHMOCTH OT CI0C00a YIJIOTHEHHSI M BUIa KOHCTPYKIIUU

CnocoObl yIIJIOTHEHHS
['myOGunHbIe
Y Bub6pomnomank
u Bubpon
KoncTpykums U C IPUTPY30M,
MOBEPXHOCTH | JIOMIAAK
BUOPOIIITAMIIBI
bI€ u 0T
BUOPATOPHI T
MaccuBHblE KOHCTPYKIHH CO CJaObIM 13 40-60 ¢
apmupoBaHueM (0J10KkH, GyHAAMEHTHI)
MaccuBHbIE ~ KOHCTPYKIMH  CHJIBHO
apMupoBaHHble  (0anku,  KOJOHHBI, |4-6 25-35¢ |-
pures)
Konctpykuuu CPEIIHETO CeUYeHUs
(TUIOCKWE TUIMTHI, W3rOTaBIMBAaE€MbIEC B 46 25.35 ¢
TOPU3OHTAIBHOM  TOJIOKEHUHU, TOJIbI,
JIOPOKHBIE TOKPBITHSI)
ToHKOCTEHHBIE KOHCTPYKIIHH,
HaCBIIIEHHBIE apMatypoil (pedpuctoie | 6-8 10-15¢ | 60-80 ¢
TUTUTHI)

Pacxop Boapbl

PacuerHas yactp

B OCHOBY pacdcTa II0JOKCHBI: 3daKOH BOJOHOCMCHTHOI'0O OTHOIOCHHA, IIPpAaBHIIO
MMOCTOAHCTBA BOAOCOACPKAHUA U TpC6OBaHHC IIJIOTHOCTHU CBCIKCYJIIOKCHHOTO OeToHa.

I[lo rpajpuxkam C. A. MupoHnoBa (pwuc.

9, 10) nna noaydyeHuss TpeOyeMoi

yI000YKIIabIBAEMOCTH ONPEAEIAIOT BOJONOTPEOHOCTh CMECH — KOJIMYECTBO BOJBI HAa 1 M
O€eTOHAa, YYUTHIBAsA BUJ U KPYITHOCTh 3alIOJTHUTENEH.

— 0 -
. T T
o L 1 " | i) 20 ot -
o e o \ ‘ . ] 10
. - o —
P alb0| N[ | I~
220 & TN ol
© " T
0 2 4 6 8 1012 14 16 - 20 40 60 80 100 120

Puc. 9. I'paduk C. A. MupoHoBa

«BoponotpebHOCTb 6eTOHHOM

Yao60yKnaabiBaeMoCTb N0 TeXH. BUCKo3umeTpy, C
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Puc. 10. lpadpuk C. A. MupoHoBa
«BoponoTtpebHOCTb 6eTOHHOM

CAOCA NNA WACTUEUY CAABCOIAN



Ilpumeuanue: I'papux C.A. MupoHoBa TOCTPOEH [Jisi TpaBUs U TECKa CpeaHEH
KpynHocTu. Ecian npumeHsoT mebeHb, TO BOJIOMOTPEOHOCTD, ONpeaeiaEHHas Mo rpaduky,
yBenuuuBaetcsa Ha 10 1.

Ecan IIPUMCHAIOT MEJIKMI IICCOK, TO BOIIOHOTpC6HOCTI> TaK K€ YBCIIMYUBACTCS Ha 10
J, a CCJIU ITPUMCHAIOT prnHLIﬁ IICCOK, TO pacxXoa BOAbl YMCHBIIAIOT Ha 10 7.

[To ¢opmyne bonomes-CkpamTaeBa ONpenensitoT BOJOIEMEHTHOE OTHOUIEHUE,
oOecreunBaroliee TpedyeMyto MPOYHOCTh 3aTBEPACBIIETO OETOHA!

Rs=AR, (II/B-0.,5),
rie A —  ko3hpduumMeHT,  YUYMTHIBAIOUIMI  KAauecTBO  3ANOJIHUTENS: IS

BBICOKOKAU€CTBEHHOTO 3anoyiHuTenst A = 0,65; 1 3anoiHUTENs CpeHero kayectBa A =
0,6; nna 3amotHATEINIS HU3KOro kadectsa A = 0,5.

Nwmes JaHHBIC O KOJIMYCCTBC BOABI HA 1 M3 OeToHa U BOJOLICMECHTHOC OTHOIICHUC,
3
OIIPCACIIAIOT KOJINMYCCTBO ICMCHTA Ha 1 M~ 6eToHa

=B -IB.

KomnuecTBo necka /7 v kpynHOro 3anoinutens /[, [[] onpenenstor myTeM peuieHus
CHUCTEMBI ABYX YPaBHECHUI:

ﬂm+£+£+B:IOOO (D)

pK pr[ pu

a-li[-nMH:£+£+B, (2)
pom pn pu

3

VYpaBuenue (1) mokaspiBaeT, 4To JJis MOJy4YeHHs | M~ CMECH HYXHO B3STh TaKO€
KOJINYECTBO MaTEpHUaIOB, YTOOBI CyMMa MX
a0CcoMIOTHBIX 00BEMOB paBHsu1ack 1 000 .

YpaBHeHue (2) BBIPAXKAET
TpeOOBaHWE 3aMOJTHEHUS MTyCTOT B CKEIIETe o
KPYITHOTO 3aTOJTHATEIIS IIEMEHTHO- g
NIECYaHbIM  PAacTBOPOM C  HEKOTOPOH §
pa3aBUIKKOM 3E€PEH. 'g 350
KoadunueHnt pa3aBmxku 3epeH z
KpPYITHOTO 3AIO0JIHUTECIIA a IS s
MOJABMKHBIX cMecel OepeTcs 1o rpaduky ;
(puc. 11) B 3aBucumocTw OT oObema 3
LIEMEHTHOTO TECTa, a JUIS )KECTKUX cMmeceir © 300
MpUHUMAETCS paBHbIM 1, 1.
Pacxop meOHs cuuTaeTcs Tax:
1000 1,1 1,2 1,3 1,4 15 1,6 «
= )
na 1 Puc. 11. 3HaueHue
P, P K03 PpULMEHTa pasaBUKKM 3epeH
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rae 1 — o00beM MEXK3EPHOBBIX MTYCTOT;
p! — HACBITIHAS TIJIOTHOCTSH 1eOHS (TpaBus), KI/J;

P — IIIOTHOCTH 3epeH 1meOHs (TpaBusi), Kr/;

o — KO3 PUITMEHT pa3ABIKKHU 3€pPEH.
Pacxon nmecka cuuraercs mo gpopmyiie:
17 ={1000 — ﬂ+£+B P, s
oo
rie  p, — UICTUHHAS IUIOTHOCTH IIEMEHTa, KI/JI;
0, — UCTUHHAS IUIOTHOCTh TecKa, KI/JI.

BoiBoabl no padorte

[To oxoHuanmm pacu€Ta cocCTaBa TSDKEIOT0 OETOHA CIIEAyeT CHAeNaTh BBIBOJ O
HEO0OXOJUMMOCTH SKCIIEPUMEHTAILHON MPOBEPKU U BO3MOKHOM KOPPEKTUPOBKE PACUETHOTO
HOMHHAQJIBHOTO COCTaBa CHayajda B JabopaTopuu, a 3aTeM U B IPOU3BOJICTBEHHBIX
YCIIOBHUSIX.

JIuis Tocyie YCTaHOBJICHHUSI COOTBETCTBHS XapaKTEPUCTHK MTOTyICHHOW OETOHHOW CMECH
U camMoro 6eToHa TpeOOBaHUSAM TPOCKTHOTO 3a/IaHUSI MOYKHO CZEaTh BBIBOJ O MPABHILHOCTH
BBITIOJTHEHHOTO 1T0A00pa M pacyéra coctaBa OEToHa.

JlabopaTopHble HCTILITAHMSI 0€TOHHOM CMeCH M 0eTOHA

1. Koppexmuposanue cocmaea 6emona npu pacuemuom B/I]
0715 06ecneyeHus OAHHOI KOHCUCMEeHUUU OemOHHOU cMmecu

1.1 Ilpueomoesnenue bemounotl cmecu

betonnas cmech B 1a0OpaTOPHBIX YCIOBHUSIX MOKET MPUTOTOBISATHCS BPYUHYIO UIIU B
nabopatopHoMm cmecutene. Ilpy pyyHoM cmocoOe Ha  MeTaUIMYeCKuid  Ooek,
MpEeABAPUTEIBLHO MPOTEPTHIA BIAXKHOW TKAaHBIO, BBICHINAIOT JO3WPOBAHHBIE TIECOK U
IIEMCHT, TEePEMEIINBAIOT WX JO0 OJHOPOJHOW MACChl, 3aT€M BBICHIITAIOT KPYITHBINA
3aMOJIHATENIb ¥ TaKXKe TMEPEMENIUBAIOT JI0 OJHOPOIHON MaccChl. 3aTeM CMeCh CrpedaroT
TOPKOW, JACNaf0T B HEH yriryOjeHne, B KOTOPOE 3aJIMBAaIOT BOY B ABA-TPU MpUeMa, KaXKIbIi
pa3 mepeMenInBas CMeCh 0 OJHOPOIHOTO COCTOSHUS.

Jlo MOMEHTa WMCIOJIb30BaHHUS OCTOHHYIO CMECh HAKPBHIBAIOT BIIAXKHOW TKAHBIO IS
MIPEAOTBPAIICHHS UCTIAPEHUS BOJIBI.

[Tpu 3amemmBanuy B 1a00paTOPHOM CMECUTENIE 3aTIOJTHUTEIN U IIEMEHT BBICHIITAIOT B
CMECHUTENb U MEePEeMENINBAIOT CHaYala B CyXoM cocTtossHuu 15...20 cekyHa, a 3aTeM, mocie
n00aBIEHUS BOJIBI IOBOJAT CMECH JO OJHOPOTHON MAaCCHI.

B 0060oux ciydasx Bce METAITTMYECKHUE TTOBEPXHOCTH, COMTPUKACAIOIITUECS C OETOHHOM
CMECHIO M €€ COCTABJISIOIINMHU, TOJDKHBI OBITh TPOTEPTHI BIAKHON TKaHBIO. J[JIUTENTHHOCTD
MPUTOTOBJICHUSI OETOHHOW CMecH JOJDKHA OBITh B mpenenax 2.4 MHH OT Hadana
n00aBICHUS BOJIBI.

1.2 Onpedenenue noogusicHocmu 6EMOHHOU cMecu
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[ToaBMKHOCTh OETOHHOM CMECH OMPEAENSIETCS Ha CBEKEMPUTOTOBJICHHOM CMECHU C
MPUMEHEHUEM CTaHJIapTHOTO KOHyca (puc. 12) u XapakTepusyercss 0caoKkol KOHYca
OCTOHHOM CMECH B CAaHTUMETpax.

100 B

—— 3

300

|
|
I
|
|
i
0

200

Puc. 12. OnpeaeneHune NoABUXKHOCTU 6eTOHHOM cmecu

DopMy-KOHYC 4 yCTaHABIMBAIOT HA METAIUIMYECKUW JUCT, TIOTHO MPHXKUMAIOT K
HEMY, HACTYNHUB Ha JIANK{, U 4Y€pe3 BOPOHKY 3alOJHSAIOT OCTOHHON CMEChIO, B TPU CJIOS
OJVWHAKOBOM BBICOTHI. KaIplii CJIOW YIUIOTHSIOT IITHIKOBAHUEM METAINYECKUM
CTEp)KHEM JUAMETPOM 16 MM ¢ OKpyIVIBIMH KOHIAMH 25 pa3. 3aTéM CHUMAKOT BOPOHKY,
n30BITOK CMECH CPe3aloT KeIbMOU 10 BepxXy koHyca. [IpenBaputenbHO HalaBUB HA PYUKHU
KOHyCa, OCBOOOXIAIOT JIalKu U B TeueHwe 3...7 CEeKyHJ IUJIaBHO CHUMAIOT KOHYC
BEPTUKAIBHO BBEPX M YCTAHABIUBAIOT PSIAOM C OT(POPMOBAHHOM OETOHHON CMEChIO /.

Ocaziky KOHyca ONpeNessIioT, YKIaIblBas OJHY METAUTMUYECKYIO JIMHEHKY 3 peOpoM Ha
BEPXHUW Kpail METAUTMYECKOTO KOHYCa U U3MEPSsi BTOPOU JIMHEUKOW 2 pacCTOSTHUE OT HUKHEM
TpaHu JIMHEHKU JI0 Bepxa OceBIlIel OeToHHOW cMecH ¢ morpemHocThio 0,5 cm. Orpenenenue
BBITIOJIHSIFOT JIBAKJBI HA Pa3HbIX MOPHUSAX CMECU. JIMTENbHOCTh HWCMBITAHWS OT Hadaja
3aIlOJIHEHUSL KOHYCa CMECBIO TIPU MEPBOM ONPEIEICHUH U 10 MOMEHTA 3aMeEPa OCAJIKH KOHYyCa
IIpU BTOPOM olIpejienieHnu — He 6omnee 10 MuHYT, a oO1ee BpeMsi HaxoxkaeHus: nokaszarenst OK
cMmecH — He Oosiee 20 MUHYT ¢ MOMEHTA €€ MPUTOTOBJICHHUS.

3a pe3yabTaT NPUHUMAIOT CpeaHEee apuPpMETHUYECKOe JBYX OIPEICICHUM,
OTJIMYAIOIIMNXCS MEXAY co00l He Oosee, ueM Ha 1 cm — 1y 6eToHHOM cMecu Mmapku I11; 2
cM — s mapku [12; 3 em — ans mapok 113, 114 u I1S.

Ecnu ocagka xoHyca OeTOHHON cMmecH OKakeTcs paBHOW 0, TO € KOHCHCTCHIIMS
JIOJIKHA XapaKTEpU30BaThCS nokaszamenem dcecmrocmu K.

1.3 Onpedenenue sxcecmrxocmu 6€moHHOU cMecu
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Kecmkocmv 6emonnou cmecu ONpeNeNsieTCs Ha BHUCKO3UMETpPE AJIA ONpPEesICHUS
»ectkoctu o 'OCT 100181.1 (puc.13).
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@200
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Puc. 13. Buckosumertp
ANA onpeaeneHns }KecTKkocTu

6eToOHHOU cMecu

3anojgHeHue KoHyca 3 CMEChIO, €€ YIUIOTHEHHUE U CHATHE KOHYca ¢ OTOPMOBAHHOM
CMECH MPOU3BOJAT KaK U IPH ONPEAECICHUU MOJIBHKHOCTH, TOJIBKO METAJUIMYECKUN KOHYC
IIPEABAPUTEIBHO 3aKpeIusieTcs B Koaple-3axume 2. [locie cHsaThus koHyca 3, TOBOPOTOM
mratuBa 9 nuck 8 ¢ maiboi 6 U MTaHToM 5 YCTaHABJIMBAIOT HAJl KOHYCOM CMECH U TIJIABHO
OINYCKAaIOT Ha €ro MOBEPXHOCTH, MOCIIE YETO MITATUB 3aKPEIIAOT BUHTOM BTYIKH /0. [lanee
OJTHOBPEMEHHO BKJIIOYAIOT BUOPOIIOMIAIKY M CEKYHIOMED. BA3KOCTh cMecu ymeHbIaeTcs,
U OHa pactekaercs B Kojbue / mpubopa. BuOpupoBaHuE MpEeKpallaroT, a CEKyHIOMED
OCTaHABJIMBAIOT TOTJA, KOTJa HAUMHAET MOABJIATHCS HA MOBEPXHOCTH IIEMEHTHOE MOJIOKO
U3 JIIOOBIX ABYX U3 MIECTH OTBEPCTUH 7 AUCKA 8 BUCKO3UMETpA.

[TonyueHHOE BpeMsi XapaKTepU3YET JHcecmKOCmb OemoHHOU cMecu B C, KOTOPYIO
ONpENENSIOT JABAXIbl Ha pa3HbIX nopuusx. OOmiee BpeMsl ONpeneseHus: KEeCTKOCTH
OCTOHHOM CMECHU HE JOJKHO MPEBBINIATh 15 MUHYT.

Ha puc.14 noka3aH ynpoIeHHbI METOJ OINpeAeNieHUs )KeCTKOCTU CMecH B (hopme-
kyoe pazmepoM 20x20x20 cm. ToT ke KOHYC, UTO U AJId ONpEAesIeHUs] TOJABUKHOCTH (0€e3
JIATOK), TaK K€ 3aroJHIeTCs OETOHHOW CMEChIO.
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Puc. 14. YnpouieHHblA meToa onpegeneHus

}ecTKocTn 6eToHHOI cmecun



Konyc cHumaior, a ¢opMy 3aKkpemisioT Ha BHOPOIUIOMAAKE W BKIIOYAIOT
BUOpoOIUIONManky u cexynaomep. Korma cmech 3amoiaHUT yriabl GOopMbl, a MOBEPXHOCTh
CMECH CTaHET TOPU30HTAIILHOM, CEKYHIOMEP M BUOPOILJIOMIAAKY BBIKIIOUAFOT.

Bpewms B cekyHax, He00X0AMMOE ISl BBIpaBHUBAHUSI TOBEPXHOCTU OCTOHHOM CMeCcH
B hopMe, YMHOKEHHOE Ha 1,5, COOTBETCTBYET KECTKOCTH OETOHHON CMecCH, OmpeaesieMon
mo 'OCT 10181.1.

1.4. KoppexmuposaHnue cocmasa bemouHou cmecu

KoppektupoBanue mnOpous3BOAUTCS B TOM Ciy4yae, €cCiIM OETOHHas CMECh He
YAOBJIETBOPSIET MPOEKTHBIM TPEOOBAHUSAM I10 MOABUKHOCTU WJIM KeCTKOCTU. Kpome Toro,
HEO0OXOIUMOCTh KOPPEKTUPOBAHMSI CBSI3aHA C HAIMYUEM HEOJHOPOIHOCTH OETOHHOM CMecH
Y JAHHOE HECOOTBETCTBUE HE CBSA3aHO C MOTPEIIHOCTSIMU MIPHU JO3UPOBAHUMU.

[IpuMepbl KOPPEKTUPOBKH COCTaBa OETOHA MpHUBEAEHbI B Tadsmie 10.

Taonuya 10
IIpumepbl KOPPEKTUPOBKHU cOCTaBAa OeTOHA

KoppekTtupyromime Mmatepuab®
CocTosiHue OETOHHOM cMecH COIIICCTBO

b

% ot
HWCXOHOTO

MaTepua

BrITekaHnue 11eMEHTHOTO MOJIOKA H3-TIOJ
OCHOBaHUS METAJUIMYECKOT0 KOHYca MPHU €T0

3aM0JIHEHNU — HETOCTATOYHAS Ilecox 5...10
BOJIOYJEP>KUBAIOIIAs CIIOCOOHOCTD

3alOJIHUTEICH

[TonBHXHOCTH cMecH 0oJiblIe (KECTKOCTh TIecoK U KpyIHbIit
MEHBIIIE) 3aaHHONU — U30BITOK HEMEHTHOTO TECTA |34 110 HITENE 5...10
[ToaBMKHOCTH CMeCH MEeHbIIIE (KECTKOCTh Bonaa u nement

0oJblIe) 3aJaHHON — HEIOCTATOK LIEMEHTHOTO MIPU PacueTHOM 5...10
TecTa B/11

B 6eTonHO# cMecH HaOMOaeTCS TTYCTOTHI Ilecoxk, Boga u

MEKly 36pHaMU KPYITHOTO 3allOJTHUTENS LIEMEHT IIpU 3...5

(HE0CTATOK PaCTBOPHOM cocTaBlsoNIel cMecu) |pacuetHoMm B/I]

* Tlopuuu MaTepHasioB cielyeT TOTOBUTh 3apaHee.

[locne kaxaoro mo0aBiIeHUS KOPPEKTUPYIOMIMX MAaTEpHAlIOB CMECh TIIATEIbHO
MEPEMENIMBAIOT U JENAI0T TOBTOPHOE OIPENEIICHUE MOABUKHOCTU HWIIA JKECTKOCTH 0
IIOJIyYEHUS 3aJaHHBIX ITI0Ka3aTeJIeH.

[IponomkUTENPHOCTh KOPPEKTUPOBAHUS HE JOJDKHA MPEBhIAaTh 15 MunyT. B cBsi3n
C TeM, YTO C BBEJEHHUEM B COCTaB OETOHHON CMECU KOPPEKTUPYIOIIMX MAaTepUaOB 00bEM
CMECH YBEIMYMBAETCS, HEOOXOAUMO YTOUYHHUTH OO0BEM 3amMeca M IMPOMU3BECTH IepecyeT
COCTaBa CHAyalla HA YTOUYHEHHBIH 06hEM 3aMeca, a 3aTeM M Ha 1 M° GeTOHHOI cMecH.
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2. Onpeoenenue KoIghpuyuenma yniomuenus 0emonHoll cmecu

Pacuer u KoppekTHpoBaHME cocTaBa O€TOHa MO METOJy aOCOJIIOTHBIX 00BEMOB
IpeArnoiaraeT OTCYTCTBUE B OT(POPMOBAHHOM OETOHHON CMECH Ta30BOMl COCTaBIISIONIEH
(TOpBI BO3IyXOBOBJICUECHUS U HEOYIUIOTHEHH ). OTHAKO TaKUe MOPbI BCETla UMEIOT MECTO
U KX KOJIMYECTBO MOXKHO OLICHUTh Kod(puuueHtoM ymioTHeHus K,. Jlus xopomio
0oT(hOpPMOBaHHBIX cMecel oH HaxoauTcs B mipeaenax 0,96...0,98.

Koaddunuent yniaoTHeHus omnpenenstoT npu (HopMoBaHUM OETOHHOM cMecu B
cocyzie U3BecTHOro oobsema. Jlomyckaercsa onpenenenue K, coBmemars ¢ U3roTOBIEHUEM
KOHTPOJIBHBIX 00pa3IoB-KyOOB.

JlaGopaTtopuasi padora Ne 15. U3rorosJ/ienne 00pa3noB KyOUKOB 0eTOHA
H3roroBieHue KOHTPOJIbHBIX 00pa310B-KY00B

JlaGoparopHas paboTa npennaszHauena s popmupoBanust OK 01-11, ITK2.1
Jl1st onpeneneHus MOABUKHOCTA CMECH UCTIONB3YIOT CTaHAAPTHBIM KOHYC, KOTOPBIi
3aMOJIHSIOT B TPU NpUEMa OETOHHOM

CMECBHIO, VIUIOTHSAS KXKIbIA CJIOH &
mTeikoBaHueM (25 pa3). Ilocrme |
3arjaKuBaHUs BEpXHEH ' Zam !
MIOBEPXHOCTH  KOHYC  MEIJICHHO PR, = . &= i
ITOTHIMAFOT BEPTUKAJIbHO. > |
[TogBwxHAsA cMeChb, OCBOOOKIECHHAS - |4 - OT
dbopmbl, Jaer ocaaKy, KoTopas 3- s g 2 2 e
CITY>KUT MEpPOU MOJIBUKHOCTU CMECH. 2 . ’

CMecu, He  JalwlIue  OCaJKH,

Ha3BIBAIOTCS YKECTKHUMHU.

OmnpenencHue JKECTKOCTHU | [ Jo = |
MPOUCXOIUT B CIICIIMAJIbHOM gy uaa. 0 ! !
npubope, COCTOSIIEM M3 IHIMHAPA, -
CTaHJAPTHOTO KOHYCa,

YCTaHABIMBAEMOIO B LWJIMHIAPE, W Puc. 15. labopatopHas

JUCKa C IIEeCThH OTBEPCTHUSIMU,
YKPEIUIIEMOT0  Ha  CIEUHUAIBbHOU
mrtanre. [I[pubop ycraHaBiInMBaOT Ha 1 - cTaHMHa; 2 — NPYXUHDI;
BHOpoIutomaake (cM. puc. 15).

BubponaowagKa

KoHyc, kak W mpu omnpeneseHud MOABUKHOCTH, 3aMOJHSAIOT OETOHHOM CMECHIO,
3aTéM KOHYC CHMMAaOT M YCTAaHABIMBAIOT JMCK Ha IOBEPXHOCTh CMecU. Bxitouaror
BUOPOILIONIAJKY U MPOJ0JIKAIOT BUOPpUPOBAHUE 10 TEX MOP, TOKa HE HAYHETCS BBIJICJIICHUE
IIEMEHTHOT'O KJIesl U3 JABYX OTBEPCTHUU AUCKA. 3aTpaueHHOE BpeMs SIBJISIETCS TMOKaszaTeaeM
’KECTKOCTU OETOHHOM CMECH.

Ecoun ynoGoykimanpiBaeMOCTh OKaXXETCS MEHBIIE PACUETHOW, TO KOPPEKTUPYIOT
coctaB cMmecu, yBenuuuBass Ha 10 % KOJIWMYECTBO UEMEHTHOrO TeCcTa, HE MEHss
BOJIOLIEMEHTHOTO OTHOIIEHUs (YSACHUTh TIO4EMY) UM 3aHOBO ee mnpoBepsaoT. Ecmu
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y1000yKIaAbIBAEMOCTh OOJIBbIIIE pacyeTHOM, To yBenuuuBaioT Ha 10 % comepkanue mecka
Y KPYITHOTO 3aIIOJIHUTEIISI, HE MEHSISI COOTHOIICHUS MEXy HUMU.

JIJ1s1 OTKOPPEKTHUPOBAHHOM OETOHHON CMECH ONPENESAI0T CPEIHIO TIOTHOCTD. J1Jis
OTpENENICHUs] UCIOJB3YIOT MEpHBIM MWIMHAP o0bemMoM 3-5 1. beroHHylo cMmech
YKIAJIbIBAIOT B I[IWIMHAP U VYIUIOTHSIOT Ha BuOpomomanake. Bpems ymioTHeHus
MPUHUMAETCS JUIsl AKECTKUX CMECel paBHBIM MMOKA3aTEeNI0 )KECTKOCTH, YBeJInuYeHHOMY Ha 30
CEKYH/I, a JIJIsl MOABMXKHBIX cMmecel B mpeaenax 5-30 cexkyHn. [IoBepXHOCTh yIIIOTHEHHOU
CMECH 3arjlaKMBalOT BPOBEHb C KpasMH LUJIUHApPAa W TPU TOMOIIM B3BEIIMBAHUS
ompenensroT Maccy (m) OETOHHOW cMecH B NWJIMHIpE (KaK Pa3sHOCTh MAcC IMJIMHIPA CO
CMECHIO U IyCTOTO IUJIUHIPA).

Cpennsist IIOTHOCTH O€TOHHOM cMecH ((pakTHUUecKas) pacCUUTHIBAETCS 1o popmyIe:

m
V2 o — T, -
v
[To monydeHHOMY pe3yJIbTaTy MOJKHO PacCYUTHIBATH KOIPGUIMCHT YIUIOTHCHHUS
OETOHHOU CMECH:

T o
rac ,06 — TCOPCTHYCCKAA CPpCAHAA IINIOTHOCTD OeTOHHOM CMECHU, pacCCUHHUTbIBACMasa B
IMPCAITIOJIOKCHHUHN, YTO OeToHHAas CMeCh HE COACPIKUT BO3yXa

r B+ + 11+ 1]
6 1000 '

ITo Bennuune Ky, CyASAT, XOPOLIO JM yIJIOTHEHA OeToHHas cMech (K, > 0,98) u,
CJe0BaTeIbHO, MPABWIBHO JIM BBIOpaHa ee yaoO0OoyKiaasiBaeMOCTh. He ymioTHeHHas
OeronHas cmecb (Ky,; < 0,98) saBasgercs CcleICTBHEM €€  HEIOCTaTOYHOM
ya000yKJIaIbIBAEMOCTH.

[Tocne ompeneneHusi cpeaHel TUIOTHOCTH HM3TOTABIMBAIOT CTAaHIAPTHBIE 0Opa3IIbl
OeTOHa HEe MEHee TpeX MJid omnpeneneHus ero mapku. CtaHgapTHbIe pa3Mepbl 00pas3loB
15x15x15 cm. Pa3pemaercs ucnonb3oBaTh oOpasinsl 10x10x10 cm npu Haubombuien
KpYIHOCTH 3anojiHutend (10 20 cm).

N3rotoBneHHbIe 00pa3Ibl XPaHATCS BO BIIAXKHBIX YCJIOBHSAX B TeUeHUE 28 CYTOK M
3aTEM HMCHBITBIBAIOTCS HA MPOYHOCTH MpHU CkaTuu. MHOrIa 0Opasmbl 0eToHa MOTYT OBITh
MCIOJIb30BAHBI O UCTEUYEHUS 28 CYTOK.

B atoMm ciydae mpoyHOCTh Ha 28-€ CyTKU onpeaesstoT mo ¢dopmyne CkpamMraena:

RS _ R" -1g28

core
cole s

lgn

rae n — BO3pacT 00pa3I0oB B MOMEHT UCITBITAHUH.

[Ipu wucnbiTanuu o0pa3noB ¢ pasMepamMu MeHee 15x15x15 cM HeoOxomumo
YUNUTHIBATh 3aBBIIICHHE Tpeaena MPOYHOCTH Ha CKaThe TMPU YMEHBIICHUH DPa3MepoB
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ob6pasmos. [loatomy mpounocTs o6pasmoB 10x10x10 cM mis mpuBeneHHs K MPOYHOCTH
CTaHJIAPTHBIX KyOMKOB HEOOXOAMMO YMHOXHUTh Ha k = 0,95.

B ciydae HECOOTBETCTBHSI MPOYHOCTHBIX IMOKAa3aTeliell pPacyeTHBIM ITyTEM BHOBH
IPOBOJST KOPPEKTUPOBKY cOCTaBa OETOHA TYTEM COOTBETCTBYIONIETO W3MCHCHHSI
KOJIMYeCTBa IeMeHTa (ySICHUTh MOYeMY), 3aTeM TaKKe M3TOTABIMBAIOTCS U MCIIBITHIBAIOTCS
00pasIIbl.

B wutore paboThl A0mKeH OBITH MPUBEIECH OKOHYATENBbHBIA cocTaB OeroHa. [lpum
KOPPEKTUPOBKE PACUETHOTO W JJISI BRIYMCIICHUS OKOHYATEIHHOTO COCTaBa IMOJICUYUTHIBAIOT
o0IIyr0 Maccy 3aMeca m U OMPENENsioT ee 00bEM Vi, yuuThiBas (PakTHUECKYIO CPEIHIOI0
MJIOTHOCTh O€TOHA:

m
3
£s
[lo W3BEeCTHOMY pacxojay MaTepHalIOB Ha 3aMEC U €ro 00beMy HaXOAAT Pacxojl
MarepuaioB Ha 1 M’ GETOHHOM CMECH 10 bopmynam:

V6 =

1= 1] -1000 77 = 111000 1 11000 5 _ B-1000
5 -7 < -7 T
Vs Vs Vs Vs
rae I], I, 1I], B — okoHYaTeIbHBIM pacXoJ] COOTBETCTBYIOIIEI0O KOMIIOHEHTa Ha 1 M
OCTOHHOM CMECH, €CIId MPOU3BOIUIIaCh KOPPEKTUPOBKA COCTaBa, KT.
OKoOHYATEIbHBIM pacxoj]; MaTEpUAIOB JJIsi MPUTOTOBICHUA | M°> GETOHHOM CMecH
3aIlKMCHIBAIOT B BUJIE COOTHOIICHUS NpU B/I] = 110 Macce

o m
- n
U 00beMy
VHeCT Ve VHTCT
VHeCT : VHeCT : VHCCT .

EcrecTBeHHBIN 00BEM KaXK10T0 KOMIIOHEHTA OMPEACIISIOT 10 (OpMyJIaM:

veer =L ver-—- =L
Lo Pon Lo

H H H
i€ Pon> Pon» Pom— HACKITTHAS INIOTHOCTH COOTBETCTBYIONIETO KOMIIOHEHTA, KI'/J.

3Has pacxoj] MaTepuajoB, ONPEAEISIIOT Ko3((UIMEHT BbIX0oAa OETOHHOM CMecH,
KOTOPBIA TOKa3bIBA€T, KaKOoW 0O0ObeM OETOHHOM CMeCH NOJy4YuThca u3 | M CYXHX
KOMIIOHEHTOB:

1000

- CCT €CT CCT -
Vi +Vo +V;
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2. Haxooswcoenue onmumanvnozo B/I]

[To mosry4eHHBIM 3HAYCHHSAM IPEACIOB MPOYHOCTH OCTOHA MPU CXKATUU CTPOUTCS
rpaduk 3aBHCUMOCTH TIpoYHOCTH OT B/L| OTHOIICHWS W WHTEPHOJSAIUEH ONpeAeIsIeTCs
B/11, o6ecnieunBaroiee nmojydyeHue 6eToHa MPOSKTHOM MapkH (Kjacca).

Jlommyckaetrcss ~ ompeneneHue — ontuMmanbHoro  B/Il  mpow3BomuMTh  METOIOM
IKCTPaMOJISAIINY.

[Tocne ompenenenus ontumanbHOoTo B/I] 3ammcaTh OTKOPPEKTHPOBAHHBIA COCTaB
OeToHa, o0ecreynBaloIIni 3aMPOEKTUPOBAHHYIO MapKy IO MOKAa3aTeo MPOYHOCTH.

[To pe3ynbpTaTaM UCTIBITAHUA 0OPA3IOB CTPOSATCS rpadhUUeCcKre 3aBUCUMOCTH

Rs=f(B/LDu  Rs=f(L/B).

NuauBuayaibHble 32JaHUs VIS pacyeTra

beron Iement™*
Bapy Hasznauenue Rip R, V% F, \W% Koncu | Bun R,,
aHT OeToHa Mlla LIUKJIBI CTCHII MlIla
us

1 MoHOJIUTHEIE 30 — 10 - 8 I13 T11T 48
TOHKOCTCHHBIC
KOHCTPYKIIMHU

2 IInnuThI xK/0 | 35 0, 7Ry, |8 — - I11 ITIT 50
apMHUPOBAHHBIC

3 dynnamenTtHeie | 20 — 6 200 — I11 I111 40
OJ10KH

4 beron s | 20 0, 7R+, |9 - — IT1 TTIT 39
JIECTHUYHBIX
MapIien

5 Coopnbie XKBK | 50 0,7R,, |11 - - K4 TT1] 62

6 betonnsle 20 0,7Ry, |13 - — IT1 LIIILT | 33
TJIMTHI
IIPOM3IaAHUI

7 beron ans it | 40 I,0Ry, |5 200 6 112 TTIT 55
B IPAJIUPHSIX

8 Keneszoberoun |40 0,7R, 10 - — I11 LITILY | 52
bIC KOJIOHHEI

9 | Hopoxusie x/6 |20 1,0R,, |7 400 8 112 IT11 40
TN THI

10 | XKeneszoberoun |40 1,0R4, 10 300 — I11 ITI] 57
bIC CBau

11 | ITanemm 30 0,7R,, |8 - — K2 LITILY | 42
IIEPEKPBITUI
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3
* 3HaueHMs TIOTHOCTU MpuHATH: s Il mctunnas — 3,1 r/cm”, HaceimHas — 1,3
3 3 3
r/em”; pas LTI ucturnas — 2,9 r/cm”, HackimHas — 0,9 r/cm.

CocTaB 0eToHA

ITecok KpynHeblid 3an01HUTEND
Pur | P2 | M Bu | o, Bun P> Po s HK, @Oy 5
> > % % (ropnas - - MM %
PEVERN R opojia) o o
[llcOenn
2,7 1,6 2,2 7 4,0 | (nuopur) 2,60 1,60 10 3,0
2,5 1,6 2,5 6 3,2| Ilebenn 2,65 1,41 20 1,5
(rpaHuT)
2,5 1,5 2,0 8 5,0 ['paBwuii 2,53 1,62 20 1,0
[leOenb
2,60 1,7 2,2 7 3,5| (muopwur) 2,65 1,45 20 2,0
2,60 1,6 2,4 7 2,0 | Ilebenp 2,64 1,49 20 1,7
(rpaHuTt)
2,4 1,5 2,4 7 3,2| Ilebenn 2,45 1,42 20 2,3
(ra66po)
2,60 1,6 2,6 6 | 42| Ilebenp 2,55 1,67 20 2,0
(amopur)
2,5 1,7 2,7 6 3,8 | Illebenn 2,64 1,43 40 1,5
(rpaHuT)
2,60 1,6 2,9 6 | 40| IlleOenp 2,50 1,62 20 2,2
(ra66po)
2,60 1,5 2,3 7 4,2 | I'paBuit 2,52 1,60 40 3,0
2,60 1,5 2,4 7 [[le6enb 2,55 1,58 20 3,0
(rpaHuT)
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JlabopaTopHas padora Ne 16.
OnpenesieHne MapKu U KJacca 0eToHa

JlabopaTtopHas pabota npennasHauena s popmupoBanus OK 01-11, ITK2.1

Heas padoTbl: HayuyuTh OOYYAIOIIUX CAMOCTOATENIBHO MPOBOJUTH MCHIBITAHUS
00pa3ioB OETOHHBIX KYOMKOB Ha JJaOOPAaTOPHOM UCIBITATEILHOM THIPABINYECKOM IIpecce,
OmpeneNaTh Mapky OETOHAa MpHU CXKATUM CTAHAAPTHBIX O0pa3IOB OCTOHHBIX KyOHMKOB U
MIPOU3BOIUTH B CBS3U C ’TUM HEOOXOIUMBIC PACUETHI.

Heo0xoammoe j1adopaTopHoe 000pya0oBaHue: METaLIMUECKasl cTaHaapTHast (popma
st 0etoHHbIx KyOukoB 100x100x100; Bechl snexkTpuueckue JaboOpaTOpHBIE; Ipece
71a00paTOPHBIN UCTIBITATEIBHBIN THAPABINYECKUMN.

Xox paborsl: Pa3zMemaeM TroTOBBI K HCHBITAHWIO Ha CXKaTUe OCTOHHBIN KyOUK
(100x100x100) mocepeanHe HWXKHEH CTaHUHBI J1a0OPATOPHOTO  UCHBITATEILHOTO
TUIPABIMYECKOTO Tpecca TakK, 4ToObl ciou OeToHa B KyOuke mpu ero 3a0uBKe ObLIU
napajuiesibHbl HIDKHEH W BepxHell cranuHam npecca. CoBMelnaemM JBe CTpEIKA Ha
aHAJOTOBOM JBYXJHANO30HHOM HudepOsaTe M yCTaHABIMBAEM UX HAa CTapTOBYIO
nozunvio  «0». Ilogaém Harpysky Ha mpecc nmyTéM Haxkatus Ha KHOUKY «Ilyck». JIBe
CTPEJIKM OTKJIOHSAIOTCS OT «0» M MO 4acoBOM CTpeSIKe HAYMHAIOT MOKa3bIBaTh pacTyllee
napnenue. JlobGaBimsgem  Harpy3Ky IMyTéM  TOBOpAuMBaHUS  PYKOSITKM  IITypBaja
(pacmosiokeHHOU crmepean, B MpaBOM YacTH KopIyca Mpecca, HIXKE JABYXJIUANO30HHOM
nudepbiaTa) Mo 4aCOBOMUCTPEIKHU 10 MOMEHTa pa3pyllieHuss O€TOHHOTO o0Opaslia, a 3aTeM
CHHMaeM HarpysKy, IMOBOpavHBas PYKOATKY Ha IITypBaje MPOTHB 9acOBOH cTpenku. [Ipu
ATOM OJIHA U3 CTPEJIOK Ha aHaJOrOBOM JBYXJMAmno30HHOM uudeponate Qukcupyer
NOKa3aHHWSd B MOMEHT pa3pyILIECHUs HMCHBIThIBAEMOTo oOpa3lna Ha mkaie nudepodnara, a
BTOpasi BO3Bpamiaercss Ha no3unuio «0» mokaspiBasi, 4yTo Harpy3ka cHsTa. [locie dero
HaXMMaeM Ha KHONKY «Ctom». CHHMaeM TOKa3aHWsS Ha aHAJOTOBOM IBYXJIHANIO30HHOM
nudepomare >500 + 21 genenue nocie mudps 500. Lena nenenus Ha mkane -1,25 xH.
Pacuér:

1). 500+ (21 x 1,25) = 526,25 kH;

2). IlepeBoaum «kH» B «H»:

525, 26KH : 1000= 525260 H;

3) IlepeBoaum «H»B «xre»:525260 H:

9,81=53644,24 xrc,rue 9,81 —iepeBoaHoOM KodpdumueHT «H» B «Krey;

3). Rek.=53644,24 krc : 100cMm2=536,44 krc/cm2,rae 100 cM2—3T0 miomaab NOBEPXHOCTH
ucnbITeiBaeMoro kyonka 10cm x 10 cwm;

4). DranoHHbI 00pa3el; OETOHHOrO KyOuKa MPUHAT ¢ rabaputHbiMU pazmepamu 150 x 150
x 150, mostomy:

[Ipounocte Ha cxkatue ¢akTt. Rcex.dak.=krc/cm2x0,95=536,24krc/cm2x  0,95= 509,6
Krc/cM2
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CooTHOWEHWEe NPOYHOCTY 6ETOHA, COOTBETCTBYIOWMX MAPOK U Knaccos 6eToHa no
NPOMHOCTM HA CXaTHE
Mapxa Gerona YcnosHan mapra 6eToHa*, COOTBEICTBYIOWaA xNaccy Gerona no
no NPOYHOCTH Knacc 6eToHa NPONHOCTH Ha CXaTue
T RO NPO4HOCT! BeToH Bcex Ornuume or S Ornuune
Ha CkaTHe eunos, xpome | Mapxu 6eToHa, ﬂ~46e :g: » OT Mapx#
AYeucroro % Gerona, %
M 15 B1 - - 14.47 -3.5
M 25 B 15 - - 21.7 -13.2
M 25 B2 - - 28.94 15.7
M 35 B25 32.74 -6.5 36.17 33
M 50 B35 45.84 -8.1 50.64 o
M 75 BS 65.48 -12.7 72.34 -35
M 100 B75 98.23 -1.8 108.51 8.5
M 150 B 10 130.97 -12.7 144.68 -3.55
M 150 B 125 163.71 9.1 180.85 -
M 200 B 15 196.45 -1.8 217.02 -
M 250 B 20 261.93 48 - -
M 300 B 22,5 294.68 -1.8 - -
M 300 B 25 327.42 9.1 - -
M 350 B 25 327.42 -6.45 - -
M 350 B 27,5 360.18 2.9 - -
M 400 B 30 3929 -1.8 - -
M 450 B35 458.39 1.9 - -
M 500 B 40 523.87 48 - -
M 600 B 589.35 1.8 B -
M 700 B 20 654.84 -6.45 - -
M 700 B 21 720.32 29 - -
M 800 B 22 785.81 -1.8 - -

* YENooHan MAPKa GETOHD = CPEAMEE IHINCHUE NDOYHOCTV GETOHA Cepum 06PAIL0E (KrT/Cm®), NPUBEREHMHOA K NPONHOCTH
o6pa3ua 62308010 pasmepa xy0a ¢ pebpom 15 Cu, NPM HOMMUHANBHOM IHANEHUH KOXDEDNUMCHTI BIPHUIUMKM NDONHOCTH
Gerona.

JlabopaTopHnas pa6ora 17.
N3roroBieHue 06pa3noB 0ajiouek, onpeaejeHue MAPKH U CBOMCTBA pacTBopa.

JlaGoparopHas pabota npeanaszHauena s popmupoBanust OK 01-11, ITK2.1

Ilesib paGoThI: ONPEICINTh PACXOJ] BCEX KOMIOHEHTOB PACTBOPHOMN cMecH Ha 1M mecka,
yTOOBI 00ECIIEYUTh HEOOXOAUMYIO yI000YKIaAbIBAEMOCTh U BOJOYAEPKUBAIOIIUBAIOILYIO
CITOCOOHOCTh CMECH U MTPOYHOCTh PAaCTBOPA.

O6opynoBanue u npuHamie;kHocTu: konyc Crpoit THUJII, ¢popmbi-6anouku, Gpopmbl-
KyObl, €MKOCTH [JIsi TE€peMENIMBaHMs, TOPTOBblE M TEXHUYECKHME BEChl C HabopoM
Pa3HOBECOB, MPECC TUAPABINYECKUM.

JUIs CTPOUTENBHBIX KJIAJOYHBIX PACTBOPOB HEOOXOJIMMBI CPaBHHUTEIBHO HEOOIbIIOE
3HaUYE€HHE MPOYHOCTH U XOpouas ynoOoykiaasiBaeMocTb. [103TOMy mHpu NpUMEHEHHUU
[IEMEHTOB B KadeCTBE BSKYLIETO HMX pa30aBisIOT TOHKOMOJOTHIMH MHMHEpaJIbHBIMU
no0OaBKaMu.

Tak kak B OCHOBHOM pPacTBOpHasi CMECh YKJIAJbIBA€TCS HAa IOPUCTOE OCHOBAHUE, TJIE
IPOUCXOJUT OTCOC BOJBI, TO CMECh JOJDKHA 00JIalaTh XOpPOLIEH BOJOYIEp:KUBAIOLICH
crocoOHOCThIO. MIHaue OHa MOXET OKa3aThCsl «IEePecylIeHHONW» U He OyleT TBepAeTh. B
yAep:KaHUM BOJbl OCHOBHOE 3HAYEHUE MUMEIOT TOHKOMOJIOThIE J0OaBKU-MIACTU(DUKATOPHI,
B KauyeCTBE KOTOPBIX NPUMEHSIOTCS TJIMHBI, HU3BECTb W MOBEPXHOCTHO-AKTHUBHBIE
OpraHUYEeCKue BEIEeCTBa.
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PactBopbl ¢ mo0GaBkaMu HAa3bIBAIOTCS CMEMIAHHBIMUA. B WX Ha3BaHWUU yKa3bIBAIOTCS
BSDKYyILIEE U J00aBKa, HAMPUMEDP, LIEMEHTHO-U3BECTKOBBIM, IIEMEHTHO-TJIMHSIHBIN pacTBOPbI
U T. 1.

Takum 0Opa3oM, OCHOBHBIMU CBOWCTBaMHU KJIaJIOYHBIX PACTBOPOB SIBIISIIOTCS MPOUYHOCTH
3aTBEPAEBILIEIO0 PAcTBOPa, YI00OYKIIAIbIBAEMOCTh M BOJOYACPKHUBAIONIASl CIIOCOOHOCTH
CMECH.

Iloadop cocTaBa KJIAI0OYHOT0 PacTBOPA

[Tepen pacyeToM HEOOXOAUMO 3HATh (PU3MKO-MEXaHUUECKHUE CBOMCTBA HCIIOJb3yEMBIX
MaTepHuajoB, 3a1aThCsl IPOYHOCTHIO PACTBOPA M HA3HAYUTH IMOJBIIKHOCTh CMECH.

U3 Gopmynsl R, =k M, 1]/ 1 000 onpenensroT pacxo leMeHTa

II=1000R,/k -M,,

rae ] — pacxoj LeMeHTa 1o Macce Ha | M° mecka, K

R, — Tpebyemas MapKa KJIaJ04HOTO PacTBOPA;

k — ko3 PUIUEHT, yUUTHIBAIOIUNA KPYITHOCTD MECKA;

M, — MapKa UCTIOTB3yEeMOro IIEMEHTA.

Jna xpynHbIX nieckoB k = 1,2-1,4; mis cpennux neckoB k = 1,0-1,2; 115 MEIKUX MECKOB k
=0,7-1,0.

KommuaecTBo mnactudumupyromiei 100aBku Mo 00beMy ONMPEACIISIIOT 1Mo GopmyIie

s =170 - (1 -0,002 L)),

rae []—pacxon neMeHnta Ha | M recka, Kr.

N3BeCcTKOBOE TECTO MPUTOTABIUBAIOT MPU COOTHOILICHUHN BOJBI M U3BECTU-MYMIOHKHU 1 : 1,
riauHsHoe Tecto — 0,6 : 1. Pacxon moGaBku Mo Macce pacCUuThIBAaeTCs 1Mo popmylie

ﬂ=ﬂ06 " Pm>

A€ pm — CPEOHSS IUIOTHOCTh IIacTU(UUMPYIONIEH 100aBKH, KI/J, ONpEneNsieTcs Io
Tabm.12.

Taonuya 12

Cpeansisi IVIOTHOCTH MJIACTH(UKATOPOB

[Tnactuduxarop [InoTHOCTB, KI/1T
I'nmunasHOE TECTO 1,600-1,800 kr/n
30JIbHOE TECTO 1,400-1,600 kr/n
H3BecTKOBOE TECTO 1,200-1,400 kr/n

OpueHTUPOBOYHBIN PACXO]T BOJIBI MOYKHO MOJCYUTATH 1O hopmyJie

By =(0,8+0,9) - (4 + D,
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rne [] wm J — pacxog TeMEHTa W IUIACTHQUIUPYIOMEH  T00aBKU  TI0
Macce, K.

Pacxon necka mo macce onpenenstoT no popmye :

=1 p,, '

TJie p, — HACHIIHAS IUIOTHOCTD MECKa, KI/M .

OkoHYaTeNbHBIA  pacxol  BOABI  ONpelemseTcs
NPAKTUYECKUM MyTEeM, MO MOABMKHOCTH PACTBOPHOM
CMECH TPOU3BOJAT C UCIOIb30BaHUEM MNpubOpa,
cxeMma KOTOporo mpejicTaBieHa Ha puc. 16.

Jlanee mpoOU3BOJIUTCS MEpPEecUeT BCEX KOMIOHEHTOB
CMecH JJIsi TPUTOTOBJIEHUS JAa0OpaTOpPHOTO 3ameca
o0beMoM Ha 4 11 ecka.

JlabopaTopHbie HCTIBITAHMS PACTBOPHOI CMeCH

OTn03UpOBaHHBIE 10 Macce IMEeCOK M LEMEHT
NEPEMEIINBAIOT B CYXOM COCTOSIHMM /10 OJHOPOJHOM
Maccbl.  OtTno3upoBaHHas — IJIACTU(DUIMPYIOIIAS
nobaBka pa30aBiseTCs OTMEPEHHBIM KOJIMYECTBOM
BOJBI M B BUJIE «MOJIOKA» BIUBAETCA B CyXyIO CMECh.
[lonmydyennass ~ pacTBOpHasT ~ CMeCh  TIIATEIBHO

MEPEMELINBACTCS B TCUCHHE 5 MUH.
CBEXKENMPUTOTOBJIEHHOW CMECHIO HANIOJIHSAIOT BEACPKO
MpUMEPHO Ha 1 CM HHUXE €ro KpaeB. YJIO)KEHHYIO Puc. 16. Mpn6op ana
CMECH IITHIKYIOT 25 pa3 METaUTMYECKUM CTEPKHEM U onpeAeneHns NoABNKHOCTH
BBIPABHUBAIOT JIETKUM [IOCTYKMBAHUEM BeEIEpKa O pacTBOpHOIi cmecy
CTOJI.

OcTpue KOHyca NTPHUBOASAT B COMPUKOCHOBEHUE C 1 - cocya AnA pacTBOPHOIA
MMOBEPXHOCTHIO CMECH U JAal0T BO3MOXKHOCTH €My  CMecH, 2 — 3Ta/loHHbII KOHYC, 3
CBOOOJHO TIOTPYXKAaThCI B CMECh.  3aMeEpsIOT — BUHT, 4 — WKana,

MOTPYKEHUE KOHYca TIPH TTOMOIIH JTMMOa WU TITKAJTBI
C JEJIEHUEM U CTPEIIKOM.

VY 1060yK1a1b1BA€MOCTh (MOABMKHOCTH)
pacTBOPHON CMECH BBIpaXAaeTCSd B CAaHTHUMETPax
NMOTPY)XKEHUsT KOHyca. Eciam TOIBWKHOCTH  HE
YAOBJETBOPSIET 3aJaHHOM, TO HE0OXoauMo OO0
n00aBUTh OOJbIIee KOJIMYECTBO BOJBI, JHUOO clelaTh HOBBIM 3aMec C MEHBIINM
COJICp>)KaHUEM BOJIBI.

W3 mpuroTtoBieHHONW pacTBOPHOW CMeCH IJis OMpeeieHUs MPOYHOCTH (POPMYIOT TpH
obOpasna B Buje KyOukoB ¢ pedbpom 7,07 cm uiu B Buje 6amodek pazmepom 40x40x160 mm
B (hopmax Oe3 JHA, YCTAaHOBJICHHBIX Ha KUPMHUY, MOKPHITHI CMOYCHHOU (DHIHTPOBAHHOM
oymaroii. CMech B OJWH TPHUEM YKJIAABIBAETCA B (HOPMY C HEKOTOPHIM H30BITKOM U
YIUTOTHSIETCSL 25-KpaTHBIM INTHIKOBAaHUEM METAINTMYECKUM CTepkHeM. Uepes wac mocie
YKJIAQIKA TPOUCXOJUT OTCOC BOABI OCHOBAaHHMEM, CMECh HECKOJBKO ocemaeT. M30bITok
CMECH cpe3aroT M o0pasmbl B ¢opMax XpaHAT B TEYCHUE CYTOK BO BIIAXKHBIX YCIIOBHSX.
3aTem oOpa3ibl pacnanxyOauBalOT M XpaHAT A0 28-CyTOUYHOTO BO3pacTta B YCJIOBHUSX,
aHAJIOTUYHBIX YCJIOBHSAM TBEPACHUS pacTBOpa Ha Tpom3BoacTBe. Ho mo ycroBusIM

5 — wtaHra, 6 — cTolika, 7 —
3a)XuMmbl, 8 — pacTBOpPHaA cmecb
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y4eOHOTO mpolecca 00pas3ibl MOXHO HCHBITHIBATH U B Apyrue cpoku. [lpu stom st
MPUBEACHUS MOJIYYEHHBIX PE3YJbTATOB K MapOYHOW MPOYHOCTH MOJIyYEHHBIE 3HAYCHUS
MIPOYHOCTH YMHOXKAIOT HA NMEePEeBOIHbIE KOA(PPUIIUEHTHI, TPUBEICHHbIE B Ta0M. 13.

Taonuua 13. IlepeBoaHbIE K03 puumeHTHI IS onpeaeaeHust
Mapo4YHO# MPOYHOCTH pacTBOpa*
Bo3spact, cytku | 3 7 14 28 60 90
Koaddumnment 3,03 1.82 1,25 1.00 0,83 0,77

* mpuBelleHHbIe KOA(PDUIUEHTHI OTHOCSATCSA TOJIBKO K pacTBOpaM Ha MOPTIAHALIEMEHTE U

€ro pa3HOBUIHOCTSIX.
2. U3roroBJieHHE KOHTPOJIbHBIX 00pa310B-0aji04eK, HCNILITAHUE HA U3THO
U C:KaTHue
JlabopaTopHoe 000py10BaHNE U MATEPUAJIBI:
dbopMbI pazbEMHBIE C TOAJOHOM U 0€3 MOJJ0HA, BCTPSIXUBAIOIIUNA CTOJUK, IIMATENb,
MAIIMHBI JUTSL MCIIBITAHMS HA CKATUE U M3THO, IUIACTHHKY IUIomasio 25 cv’. PacTsop.

[Ipenen mpoyHOCTH PACTBOPOB MOKHO OIPEIETATh HMCIBITAHUEM Ha U3THO U CXKaTHe
00pa31oB -6anouek pazmepom 40X40X160 mm.

OOpa3sipl U3roTaBIMBAIOT U3 UCIBITHIBAEMOIO0 PAacTBOpa MOJBUXKHOCTHIO MEHEE 5 CM B
dbopmax ¢ MHOAJOHOM. YIUIOTHSAIOT PacTBOpP Ha BCTpSXHBaroIeM croiuke. Popma ¢
HACaJKOM CTaBUTCA Ha BCTPSAXUBAIONIUN CTOJMK W 3aMOJHSAETCS Ha TOJIOBUHY BBICOTHI
pactBopoM, BerpsxuBaetrcs 30 pa3 B TteueHun 30 cek. 3aTeM YKJIaJbIBAIOT BTOPOW CIIOU
pacTtBopa ¢ HEKOTOPBIM H30BITKOM W BCTpsixuBaioT 30 pa3, CHUMAIOT HAcaAKy, M3JIHUIIEK
pacTBOpa Cpe3aroT HOKOM M OBEPXHOCTH 3arjia)KUBaroT.

JlomyckaeTcs YIUIOTHEHHE pacTBOpa B KaxkIoM oTaeiaeHuun ¢opmbl 10 Haxxkumamu
ImaTess.

N3roTtorieHue o0pasIoB U3 paCTBOPOB MOJBUKHOCTBHIOTS ¢M U 0ojiee MPOU3BOIUTCS TaK
ke, Kak U KyOoB. XpaHeHHe oO0pas3loB-Oajouek Takoe ke, Kak ¥ KyOoB. McmbiTaHue
00pa3oB-0anouek Ha U3rud U cKaThe, MOACUYET Pe3yJbTaTOB IPOU3BOJUTCA TaK K€, KaK U
IEMEHTOB.

BbiBoabI 0 padore

[To pe3ynbTaTamM UCHOBITAHUN JI€JIAIOTCS 3aKJIIOYEHUS O COOTBETCTBUM TOJTYUYECHHBIX
pEe3yabTaTOB C 3aJJaHHON PaCUETHOM MapKOW pacTBOpa.

JlabGopaTopHasi padora Ne 18.
Omnpeaesienue riry0uHbl npoHukanus uriasl B outym no I'OCT 11501

JlabopaTtopHas pabota npennasHadena s popmupoBanus OK 01-11, TTK2.1

eab paboThl — HAYYUTHCS OMIPEACTATH TBEPIOCTH OUTYMA.
ITopsinok BbINOJIHEHHUSI PA0OTHI
1. HcnbiTaHue CTPOUTEIBHOIO OUTYMA.
[Ipy wucCHBITAHUM CTPOUTENBHBIX OUTYMOB [UJIi KOHTPOJBHOM mpoObl OepyT Mo
0,5 kr OuTymMa OT KaxJa0W mapTtuu. butym HeoOXOAUMO 0OE3BOJAUTH, JJISI YEro YallKy C
npoOol MOMEIIAOT B CYIIMJIbHBIM mIKad Ha Mecuyanyro O0aHi W JOBOAST JO IMOIABHUXKHOIO
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COCTOSTHUSI, HarpeBasi TBEpAbIE U TMOJyTBEpJble OUTyMBbl MO TemrepaTypsl He Bbiiie 120-
180°C B 3aBUCUMOCTH OT UX BSI3KOCTH.

3areM pacIUlaBJI€HHbIH OUTyM mponexuBaroT uyepe3 curo Ne 07 u  TIIATENbHO
NEPEMEIINBAIOT J0 MOJHOrO YAaJeHUs Ny3bIpbKOB Bo3ayxa. [locie ocTeiBaHus mpoba
OuTyma cUMTaeTCsl MOATOTOBICHHON K IPOBEECHUIO UCTIBITAHUI.

JlaGopaTopHoe o0opyaoBaHHMe M MAaTepHAJIbl: IEHETPOMETP, CUTO C METaUIMYECKOU
ceTkoit Ne(7, cTeKIsHHas Majoyka, KpUCTANIN3AaTOp, METAJUINYEeCKas yalllka, BoJsHas OaHs,
TepMOMETp, ceKyHaomep. CTpouTeabHbINH OUTYM, OEH3UH.

TBepmocTh OUTYyMa OMPEACIAIOT C MOMOIIIBIO Tprbopa-neHeTpometpa. [1o rirydnne
MPOHUKHOBEHUS B OUTyM HUriibl ipudope no Harpyskoit 1H (0,1krc) B Teuenue 5 ¢ npu
temneparype 25°C cyas o ero BA3KOCTH. BA3KOCTh BhIpaskaeTcs B rpajycax OTKIOHEHHAs
CTpEJIKU pUOOpOB, MpuueM 1° COOTBETCTBYET IITyOHMHE MPOHUKHOBEHUS UTJbl Ha 0, I MM.

[TenetpomMeTp (prc.36) COCTOUT M3 METAJUTMYECKOTO IITATUBA, HUKHSS 9aCTh KOTOPOTO
OpEJCTaBIsieT COOOM OMOpPHYIO IUIOMIAJKYy C TpeMsl YCTaHOBOYHBIMM BHUHTAMH IS
NpPUBEACHUS €€ B TOPU3OHTaJIbHOE ToJiokeHHe. K omopHoO#l miomaake MHTpUKpeIieH
BpalIalOUIMICA NPEIMETHBI CTONMK JJi YCTAaHOBKM KPHCTAJUIM3AaTOpa C METALTMYECKON
HIAIIKOM, B KOTOPYIO MOMEIIAIOT UCHBITYeMbIi OMTyM. Ha BepxHeM KpoOHUITEiHe mTaThBa
yKperuieH nudepOnaT, pas3aeneHHbl pasneneHHbli Ha 360°, W KOHTaKkTHas peika
(kpemanbepa) , HBM)KEHHE KOTOpOM mepenaercss cTpeiku nudepOnata. Ha HikHeM
KPOHIITEWHE 3aKpeIieH CBOOOIHO MAaJAIoIIUi CTEPKEHb C UTJIONW W TPpy30M OOIIeld Maccoi
100+0,01 r, yaep>xuBaemblii CTOMOPHON KHOMKON. COOKY K CTOMKE IMIAPHUPHO MPUKPETLICHO
3epkano. CranpHas wurja TNEHETpOMETpa JODKHA OBITh 3aKperieHa U TIIATEIbHO
ornonupoBaHa. OcTpue UTIIbl JOIKHO OBITh 3aTYIJICHO

[IpeaBaputenbHO 00E3BOKEHHBIN U MPOIICKEHHBIN OUTYM pacCIIaBIsSIOT B TIECYAHOU
WIM MacisiHOM OaHe, WM B CYIIWIBHOM IIKady 10 MOABHKHOTO COCTOSIHHUS, HAJMBAIOT B
METAJTMYECKYIO YaIIKy, YTOOBI IOBEPXHOCTH €6ro Obla Oosiee yeM Ha 5 MM HUXKE BEPXHETO
Kpasi Yallk, ¥ OBICTPBIM JIBUYKEHUEM TOPSIICH CIHYKH YJAJSIIOT My3bIPhKU BO3AyXa. 3aTeM
OUTYM momerniaroT B 6aHIO0 ¢ BojJOM, HarpeToit 10 25°C U OCTaBISAIOT Ha 14 10 UCIIBITAHUS.
Bricota ciost Bojbl Hajg OuTymMoM jobkHa ObiTh He MeHee 10mm. Temmepartypy B Oane
NOAJIEP)KUBAIOT TIOCTOSIHHOM, KOJIeOaHUsI TeMIepaTrypbl BOJAbl HE JOJDKHBI MPEBBIIIATH
+0,5°C.
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Ilo ncreyenun 1 4 KpucTamumM3aTop BMECTE C BOJAOM M YAIIKOW yCTaHABIIMBAKOT Ha
CTOJIMK, IIEHETPOMETPA MOJBOAAT OCTPUE WUIJIbl K MOBEPXHOCTU OMTyMa, MPU UIJIbI JOJKHA
CJIeTKa KacaTtbcsd OMTyMa, HO HE BXOJAUTh B Hero. [l o0JeryeHus 3Toi omepaluu CIIyKUT
3epkanio. Kpemansepy AOBOIAT A0 BEPXHEW IUIOMIAJKM CTEpPXKHSA, HECYIIEro Wiy, M
YCTaHABJIMBAIOT CTPEJIKY HA HYJb UM OTMEYAIOT €€ MOJI0KEHHUE, ITOCIIE YEr0 OJTHOBPEMEHHO
MYCKAalOT CEKyHJAOMEP M HaXKMMAIOT CTOIIOPHYIO KHOIIKY, JaBasl UIJIe CBOOOJHO BXOAWTH B
outrym B TeueHue 5 c. [lo ucteyeHnn 3TOro BpeMEHM KHOIKY OTIIYCKarOT. 3aTEM JOBOJISAT
HIDKHIOKO YacTh KpEMaJbepbl N0 BEPXHEU IUIOIIAJAKUA CTEpPXKHSA C HWIJIOM, W CTpEJIKa,
NIEPEBUTAIOIIASACA BMECTE C KpPEMAJIbEPOM, IIOKAa3bIBAET B TIPaaycax pacCTOsSHMUE,
IIPOMIEHHOE UTJION 32 5 C.

Omnpenenenre MOBTOPSAIOT TPU paza B Pa3IMYHBIX TOYKAX Ha MOBEPXHOCTH OUTyMa,
OTCTOSIIIMX HE MeHee yeM Ha 10 MM oT kpaeB wamiku U ofHa oT npyrou. Cpennee
apu(mMeTnyecKkoe S3TUX OIpeNeJCHU [aeT 3HAYeHHE MPOHMUKAHHUS WIJBl B Tpajycax,
COOTBETCTBYIOIIIEE TTTyOMHE NPOHUKAHUS UTJIBL, B AECIATHIX JOJISAX MM
Pacxoxaenue Mexay pe3yibTaTaMH OIPEICNICHUs TJIyOUHbI NPOHMKAHUS Wbl (Tpam);
IIOJIYYEHHBIMH B K&)KJIOM U3 TPEX ONBITOB, HE IOJKHBI IPEBBIIIATH CICAYIOINUX 3HAYCHUN:

['1ryOriHa MPOHUKAHMSI UTJIBI, TP/ Jlonyckaemble pacx0XAeHUs, Tpajl
o 50 2
Cspiie 59 no 150 4
Csrire 150 go 250 6
Cabime 250 3% OT CpelIHETO pe3yJIbTaTa

[Ipn OOdBIIMX PACXOKACHHUSIX PE3YJNbTATOB HCIBITAHUE ClEayeT MNOoBTOpUTh. Ilocne
KaXXJ0r0 MOTPY>KEHUSI UIJly BBIHUMAIOT U3 THE3/1a, OOMBIBAIOT OCH3MHOM OCTPHUE U HACyXO

BBITUPAIOT YUCTOW CYXOM TPSAIMOYKOM WIJIM BaTOM. Pe3ynbTaTbl UCNBITAHUM 3aHOCAT B

Tadauiy 2.
Tabmuma 2.
[Tpubop Neo ucnbitanuii | Temneparypa ['my6una Mapka
UCTIBITAaHUS, | MPOHUKHOBEHUS outyma
°C WTJIBI, TPAJ

JlaGopaTropuasi padora Ne 19.
Onpenenenne pacraxumoctu outyma no F'OCT 11505

u ynactuanoctu mo 'OCT 218.010.98
JlabopaTtopHas pabota npennaszHadera ais gpopmuposanus OK 01-11, TTK?2.1

Hear paGornbi: Hayuuthes omnpenensTh pacTsSXKUMOCTh U DJACTUYHOCTH OUTyMa 10
COOTBETCTBYIOIIEH TEXHUYECKOH JTUTEpATYPE.
JlaGopaTopHoe 000pya0BaHUE U MATEPHAJIbI:
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JlykTunomeTp, pa3beMHbie (POPMBI — «BOCBMEPKW», CTEKJSHHAS IUIACTUHKA, TEPMOMETD,
BoJAsiHAsi OaHsi, mMetaimyeckas cetka Ne 07, cekyHIoOMep, HOX /Jisi cpe3aHusi OuTyma.
CrpouTtenbHbl OUTYM, TJIULIEPUH, COJIb, TAJIBK.

PactspkuMocTh xapakTepu3yeTcsl IJIMHONM HUTH OMTymMa B MOMEHT €€ pa3pbiBa IpHU
temriepatype 25 °C u CKOPOCTHU BBITATUBAHUSA 5 CM/MUH U BBIPAXKAETCA B CAHTUMETPAX.

PactspkumocTh OUTYMOB ONpeneNsitoT Ha pudope — aykrusiomerpe (puc 38), KOTopbii
NpeACTaBiIgeT CcOO0OM TMJIACTMACCOBBIA WIJIM JIEPEBSHHBIA SIIHUK, TOKPBITBIA BHYTPH
OIIMHKOBAHHOM CTAaJIbIO.

[lo pnuHe dmMKa TPOXOAUT YEPBSIUYHBIA BHUHT C HACAXXEHHBIMU Ha HEro JABYMs
caja3KaMH, KOTOpbIE MEPEBUTAIOTCS MO BUHTY BPYUYHYIO MOCPEICTBOM MaxOBHUYKA WIH
anekTpoaBuratens. SmuK CcHAOXEeH MIKaJoi, M0 KOTOPOW CKOJB3UT YyKa3aTelb,
3aKpEIUIEHHBINA HA cala3Kax.

Ha crexnsiHHYIO MIIACTHHKY, CMa3aHHYIO TIUIIEPUHOM, IIOMENAI0T (HOPMBI, BHYTPEHHHUE
MOBEPXHOCTHU KOTOPBIX MPEABAPUTEILHO CMA3bIBAIOT CMECHIO TaIbKA C TIIULEPUHOM.

3atem B 9TU (HOPMBI HAIMBAIOT TOHKOM CTPyeH MOATOTOBICHHBIA OUTYM. 3alUTHIN B
dbopMy OUTYM OCTaBJISIOT OXJIAKIATHCA Ha Bo3lyxe B TeueHue 30-40 MUH mpu Temmeparype
20+2 °C. Ilocne storo uznuiek O6utryma B ¢Gopme cpe3aroT TOpSYUM OCTPHIM HOXKOM OT
CEpEeIUHbI K KpasM TaK, 4TOObI OMTYM 3amoJHsT (OPMBbI BPOBEHB C UX KPasMH.

O6pa3zern nomemiatot B Boay npu 25°C Ha 1 4, ciueas 3a Tem, 4YToObI Temmeparypa Oblia
nocTossHHOW. Ecnmm mmoTHocTh OuTyma Oombiie 1, TO TUIOTHOCTH BOJBI YBEITMYHBAIOT,
n00aBIIsIsl COJIb, YTOOBI OMTYM He TOHYJI. CKOPOCTH JBM)KCHHS JBIDKEHHUS CAIa30K JOJDKHA
ObITh 5 cM/MUH. BUTYMHYIO HHUTH pacTATHBAIOT 10 TE€X IMOp, IIOKa OHAa HE oOopBercs. B
MOMEHT OOpBIBA JIETAIOT OTCUET IO JIMHEHKE

2. OmnpenesieHue 3J1aCTUYHOCTH OUTYMA

TpeboBaHus M0 37aCTUYHOCTH TIpeAbABIsAOTCSA corytacHo CTh 1220-2000, KoTophie TOTAKHBI
ObITh MEHEE 3HaueHUi, npuBeAeHHbIX B Tabnuue 10.11 Tabmuna 10.11.

ITokazarenb Mapka 6utyma
BEMA BEMA BEMA BEMA BEMA BEMA
50/70 | 70/100 | 100/130 | 100/150 | 150/200 | 130/150
DnacTUYHOCTh %, HE 55 50 50 50 50 85
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menee, ipu 13°C ‘ ‘ ‘ ‘ | ‘

[TpuGops! ¥ MaTepHabl

butym maccoit He MeHee | Kr, AyKTUIIOMETp, TepMocTaT TemrepaTypa 13 rpamycos, hopMbl
«BocbMepKa» TepMocTaT ot 0-50 rpagycoB, MeTaiInyecKasl IIIaCTUKOBAs TUIACTHHKA, TAJIBK,
TIIMLEpHUH, OyMara manupocHas, TMHEHKa.

MeToMKa BEINOJHEHHS paOOTHI

Bepyt 6utym mapok BMA u BMII pasorpesaer 1o t- 155 — 160°C u 3anuBaror B popMbl
"BOCbMEpKH», (hOPMBI C OUTYMOM Ha IUTACTMHKAX BBIJIEP)KUBAIOT HA BO3IyX€ MPHU
KOMHATHOM Temriepatype, 50-60 MUHYT, fajee NoOMENarT B EMKOCTh C BOJAOU U

+ 0
BbIZIepkUBaeT 60 5 MuHyT B TepMocTare npu t- 13 C, nanee niaacTUHbBI TOMEIIAIOT B

nyktuinomeTp ¢ Bonoii t-13°C, ypoBeHb BOJIBI JOJKEH OBITh BBILIE BepXa 00pa3la He MEHee
25¢cM.

OO0pa3sIbl pacTATUBAIOT CO CKOPOCThI0 SO0MM/MUH Ha [uyuHy 60 MMm. Jlanee pa3pesarot
NOCEepeIMHE HOKHUIIAMH M OCTaBISIOT B IyKTUIOMETpe Ha 60 MUHYT. JINHEWKON U3MEPSIOT
nuny Huted L1 u L2 kak noka3zano Ha pucyHke 10.8

Pucynok 10.8

DNacTUYHOCTD I, %, BBIYUCISIOT 10 (hOopMyIIe.
Liyp, 1L
9-100-|2t2=Le 4 100
I'ne-L1 L2 pnuna Hureit (Mm), Lo-HavanbHoe paccTossHrE MEXIy IBYMS MOy PAaKOBUHAMH,
paBHO€30 (MM), 60-pacTs>KUMOCTH 0Opa3ia(Mm).
3a BeMUYMHY 3JaCTHYHOCTH MIPUHUMAIOT CpeiHee apuMeTHIecKoe 3HaUeHUE U3 TPeX
onpeneneHuil. Pazanna Mexay onpeneneHus My He JoJbkHa npessimath 10% ot cpennero

3HaueHus. Pe3ynbrar ucnbeITaHus 3anuchbiBatoT B Tabmuiry 10.12
Tabmura 10.12

[Toxazarenb Howmep onpenenenus Cpennue
1 2 3 3HAYECHUE

JlnvuHa HUTEH, MM:
L,
L,
Lo
2%

3aKJIF0YEHHUE CPABHUTD [10JIyYEHHOE 3HAUEHHUE € TI0Ka3aTesIeM I COOTBETCTBYIOLIEH MapKu
ouryma.
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3. Onpeaenenue Mapku OuTyma.

[IpoBons maGopaTopHbIE€ HUCHBITAHMS, CPABHUBAIOT IMOJTYYEHHBIE PE3YJbTAThl C
TpeboBanusimu 'OCTa, npuBeieHHBIMU B Ta0J. 4, U I€JAI0T 3aKII0YEHUE O MapKe OuTyma

Tabnuua 4. usuko-mMexaHU4YecKue CBONCTBA HE(DTIAHBIX OUTYMOB

Mapxka 6uryma ['myOuHa mpoHUKaHUS Pactsxumocts Temnepatypa
Uraer pu 25° C, nipu 25° C, cm, pa3MsAryeHust
0,1 mm He menee ° C, HE HIKE
CtpoutenbHble OUTYMBI
BH 50/50 41-60 40 50
BH 70/30 21-40 3 70
BH 90/10 5-20 1 90
JlopoxHBIi OUTYM
BHJ1 200/300 201-300 - 35
BHJ 130/220 131-200 65 39
BHJ1 90/130 91-130 60 43
BHJ 60/90 61-90 50 47
BHJI 40/60 40-60 40 51

JlabopaTopHas padora Ne 20
Onpenesnenue remmneparypsbl padmsardenus ouryma no 'OCT 11506 u onpenesienune
Temueparypbl xpynkoctu no I'OCT 11507.
JlaGoparopHas paboTa npeanazHauena s popmupoBanust OK 01-11, ITK2.1

1. Onpenesienne TemnepaTypbl pa3Msar4eHusl.
Leab padoTbl: HAy4YUTHCS OMNPENETSATh TEMIEPATypy pasMsIrueHus W TEeMIeparypy
XPYIKOCTH OUTyMa.
JlaGopaTopHoe 000pya0BaHUE U MATEPHAJIbI:
[Tpubop «Kounbiio u mapy», repmometp 10 200°C, cTexisiHHAs TIaCTUHKA, HOXK /I CPE3aHMUs
OuTyMa, UCTOUYHUK Harpesa (JIeKTpuuecKas MInTKa, ra30Basi ropesika,
cnupToBKa). CTPOUTENBHBIN OUTYM, AUCTUIUTUPOBAHHAS BOJA, TIIULIEPHH, TAJIbK.
[Tpubop «Kompuo u map» (pUCYHOK 37) COCTOUT W3 TPEX METAUIMYECKUX [IMCKOB,
COEIMHEHHBIX MEXIY COO0M METaJUIMUYECKUMHU CTEPKHSIMH. B cpeaHeM Aucke UMeIoTcs ABa
OTBEpPCTHS, B KaXKJ0€ M3 KOTOPHIX BCTABISIIOT JAaTYHHBIE KOJblia. B cepeanHe BepxHEro
JIICKa UMEETCsI OTBEPCTHE I TEPMOMETDA.
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Pucynox 37. [Ipu6op «Koibiio u map» st onpeaeaeHus: TeMIepaTypbl pa3MsrdeHus
1 — n1aTyHHOE KOJBII0; 2 — OUTYM; 3 — CTAIBHOM MApUK; 4 — TEPMOMETP; 5 — METAJUIUYECKHE
JMCKU; 6 — METAJUIMYECKUE CTEPKHM; 7 — CTaKaH; 8§ — HUYKHUM JUCK.

[loaroroBneHHblid OWUTYM HaAIMBAIOT C HEKOTOPHIM M30BITKOM B JIATyHHBIE KOJIbLIA,
MOMEIIEHHBIC HAa CTEKJISTHHYIO TUIACTUHKY, MOKPBITYIO CMECKIO Tajibka ¢ rautepuHoM (1:3).
[Tocne oxnaxnenust B Teuenue 20 muHyT mpu Temneparype 25+10°C uz0wbiTok OuTyMma
CPE3ar0T HarpeTbIM HOKOM BPOBEHB € KpassMH KOJIELL.

3areM Kojiplla ¢ OMTYMOM KJIaJIyT B OTBEPCTHS CPEIHEro AUCKa M MpuOOp MOMEIalT B
XUMHUYECKUN CTaKaH, HAIIOJHEHHbBIN CBEKEMPOKUIITYEHHON BOAOM ¢ TeMiiepatypoit 5£1°C u
BbIIEp)KUBalOT B TeueHHWe 10 MHMHYT. YpoBeHb BOJbl B CTaKkaHE JOJDKEH ObITh BBIIIE
NOBEPXHOCTU OMTyMa B KOJbI[aX He MeHblIe yeM Ha 5 cM. [lo ucreuennn 10 MuHyT KOJIbLIA
U3 CTakaHa BBIHMMAIOT U B ILEHTP KaXJIOTO KOJIbLIAa Ha IOBEPXHOCTh OUTyMa KJaayT
CTaJbHOM IIapuK BecoM 3,5 rpamMm U auamerpom 9,53 MM. 3aTeM KOJbla OMSITH CTaBAT B
CTaKaH C BOJOM, a CTAaKaH HarpeBalOT Ha IUIUTKE WM ropenke. CKOpOCTh HAarpeBa CTakaHa C
BOJION (Tocie mepBbIX 3 MUHYT) noipkHa ObITh 5+0,5°C B MunyTy. Harpesator g0 Tex mop,
MoKa MIAPUK C Pa3sMITYUBIIMMCS OWTYMOM HE KOCHETCS HIDKHEro Iucka. B MomeHT
COTIPUKOCHOBEHHUS IIapUKa OTCUMUTHIBAIOT TEMIIEPATYPy pa3MsITueHuUs: Outyma.

Ecnu npennonaraemas temmepatypa pasmsrdenus outyma ot 80 mo 110°C, To BmecTo
BOJABl B CTakaH HAJIWBAIOT TIWIEPUH M KOJBIO C OUTYMOM Tepea HUCHBITAHUEM
BBIJIEPKUBAIOT B BojAe ¢ rauuepuHoM 10 muH npu temmeparype 32+1°C . PacxoxneHus
MEXAy ABYyMS NapaJuIeIbHBIMU OIIPEAEIICHUSIMU HE JTOJKHBI npeBbimats 1-2 °C.

WcnbiTanus npoBOAAT Ba pas3a, U TEMIIEPATypPy Pa3MIrdeHusl BBIYUCISIOT KaK CpeIHEe
apudmeTnyecKoe 3HaUCHUE ABYX OINpEAeICHHI.

Pe3ynbrarhl ucnbITaHuit 3aHOCAT B Ta0. 7.

Tabmuma 7.

[Tpubop No ucnipiTanuit Temmneparypa Mapka 6utyma
pasmsrdyenus, °C

2. OnpenesieHue TeMIepaTypbl XPyNKOCTH J0PO:KHBIX OMTYMOB o dpaacy.
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XPYIOKOCTb _— 3TO CHOCOOHOCTh TBEPHABIX TeENl pa3pyllarbcsi NpHU MEXaHUYECKHX
BO3/JEHCTBUAX 0€3 MAaKPOCKOIIMYECKON BBIPAKEHHOW OCTaTOUHOM nedopmannuu

Cy1iecTByeT 1Ba BU1a ONPEIEICHUE XPYIIKOCTH:

Y CKOpPEHHBIN METOJI ONIPEIECIECHNS XPYIIKOCTH

Temnepatypy, Ipu KOTOPOIl MOSBISAETCS XPYNKOCTh TOPOKHBIX OMTYMOB, OIPEICISIIOT NIPU
OMOIIM HOMOTpaMMbl. be3 mpubopoB 1 MaTepuaos.

CraHIapTHBIA METO/ ONPENEIEHUE TEMIIEPATYPhI XPYNKOCTH JTOPOKHBIX OMTYMOB.
[Mpubopel: npubop dpaaca, TepMOMETp PTYTHBIH  CTEKJISHHBIA, CEKyHIOMED,
HarpeBaTesIbHOE YCTPOUCTBO: METAJUIMYECKAs IUIACTUHKA.

Meroavka BbIIOJHEHUS PA0OTHI

Tpu craqbHbIE IUIACTHHKM IPOMBIBAIOT PAaCTBOPUTENEM M Ha Kaxayro HaHocar 0,4rp.
OuTyma, B3BEIICHHOTO ¢ morpemrHocthio He Oonee 0,01 r. IlmacTuHKM, HarpeBarOT A0 TeX
nop, MOKa OUTYM HE pacTeuercs PaBHOMEPHBIM CIIOEM IO Bceil moBepxHocTH. Jlanee
IUIACTUHKY YKJIaJbIBAIOT TOPU3OHTAIBHO M OBICTpO Iepemelas TOpsLIyl0 CIUYKY HaJ
HOBEPXHOCTHIO OMTYMa yJAJISIFOT U3 HETO My3bIPbKH BO3/1yXa.

3alUIIeHHbIE OT NbUIM IJIACTUHKU C OUTYMOM BBLAEPKUBAIOT IIPU KOMHATHON TeMIepaType
He MeHee 20 MMH, BCTaBJISIIOT B 3aXBaThl YCTPOMCTBA sl CTUOAHUsA, COOUPAIOT yCTPOMCTBO
JUISL OXJIQXKIAEHUS U 3aII0IHAIOT cocy Jlroapa CliupToM IIPUMEPHO 10 ITOJIOBUHBI BHICOTHI.
YcerpoiicTBO [uid cru0aHus MIACTUHKU BCTABIISIIOT B MPOOUPKY ¢ HEOOIBIIUM KOJINYECTBOM
XJIOPUCTOrO KayibliMsl. TepMOMETp YCTaHaBIMBAIOT TakK, 4YTOOBI IIApUK TEPMOMETpa
HaxXOJWJICS Ha YPOBHE CepeAuHbl IUIaCTUHKU. Temmeparypa B NpoOOMpPKE K Hadaly
HCIILITAaHHS JOJKHA OBITH He Hike 15°C.

C noMolIpl0 OXJAXAAIOIIEH CMeCH MOHMKAIOT TEMIIEpaTypy B HMPOOUPKE CO CKOPOCTBHIO
1°C/MuH.

CrubaTh IUIACTUHKY HAuUMHAIOT Mpu Temieparype npumepHo Ha 10°C Bbime, uyem
oXujaemass Temmeparypa xpynkoctd. Kaxgoe crubanue u  pasrubaHue JOJKHO
3aKaHuuBaTbcs Ha 20—25c.

CrubaHue MoBTOPSIOT B Hauajie KaxJ10i MUHYTHl 1 OTMEUAIOT TEMIIEpaTypy MpH MOSBIECHUU
nepBol TpeuiuHbl. ONBIT TMOBTOPSIOT C JABYMSI OCTaBIIMMHCS IUIACTUHKAMM M 3a
TEMIEPATYPY XPYNKOCTH MPUHUMAIOT CpeHee apu(pMETHIECKOE TPEX OIpeIeICHHMN.
Tabmuma 10.9

[Tokazarens 3HayeHue mokaszaress s oopasia Cpennee
3HAYEHUE
1 2 3 noKazaress
Temneparypa
XPYIKOCTH
3akJroueHue

butymst BH/L 40/60 atrrecToBaHHBIE IO BBICIIEH KaTETOPUH KaueCTBa JOHKHBI UMETh
TeMreparypy xpynkoctu He Boime 12°C.
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JlabopaTtopHasi padora Ne 21.
OnpenesieHne HCTUHHOM U CPeHel MJIOTHOCTH, OPUCTOCTH
MHUHepaabHOro nopomka no 'OCT 12784.

JlabopaTopHas pabota npennasznauena s popmupoBanus OK 01-11, ITK2.1

He.]'l]) paﬁoTbI: Hay4YUTbBCA OIPCACIATL MCTUHHYIO W CPCAHIOIO INNIOTHOCTH, IMOPUCTOCTDH
MHWHCPAJIBHOI'O ITOPOIIIKa

1. OnpeneJienre HCTUHHOM NJIOTHOCTH HEAKTHBUPOBAHHOTO
MHUHEPAJbHOI0 MOPOIIKA U3 TOPHBIX MOPO
CpencrtBa KOHTPOJIA (MU3MEPEHUIA), anmaparypa, MaTepuaibl, BCIOMOTaTelIbHbIE YCTPOICTBA:
Kon6s1 Mmepabie BMecTuMOocThiO 100 mut uu 250 mut mo I'OCT 1770.
Becs1 4-ro knacca tounoct o I'OCT 24104.
BanHa necuanasi WM 3JIEKTPOIUIUTKA C 3aKPBITON CIIHPAJIBIO.
Bopaa quctunnuposannas o 'OCT 67009.
IHopsinok MOATOTOBKM U NPOBECHUA UCIBITAHUSA
W3 npoOsl moporika, MOATOTOBICHHOW B COOTBETCTBUU ¢ 7.1.4, OepyT 1nBe HaBecku (JJist
JBYX TapaJUielbHBIX oOmpeaesieHuil) okoimo 10 T kaxknas, €cid HCTUHHYIO IJIOTHOCTH
onpenessitoT B koybax BMecTUMocThio 100 mut, i okoio 50 T, €ciiv UCIOJIB3YIOT KOJIOBI
BMECTUMOCTBIO 250 M1
Kaxayro HaBeCKy MOpOIIKa BCHIMAIOT B YUCTYIO, BHICYIIEHHYIO M B3BEILICHHYIO KOJIOY, MOcie
4yero Koji0y ¢ MOPOIIKOM BHOBb B3BEIIMBAIOT W Ha 1/3 3amoJIHSIOT IUCTULIMPOBAHHOU
BOJIOM.
ConepxuMoe KoJIObI B30ANTHIBAIOT M KUIISITAT Ha MECUYaHOW BaHHE B TeueHue 1 4, a 3atem
OXJIAXKJAIT J0 KOMHaTHoW  Ttemmeparypbl. [locine atoro  konly  3amoiHSIOT
JUCTUUIMPOBAHHOW BOJOW 70 YepThl Ha IIeiike KOJOBbI M B3BEUIMBAIOT. 3aTeM KOJOY
OCBOOOXKTAIOT OT COJEPKUMOTO, TPOMBIBAIOT, HAMOJHSAIOT JIO 4YepThl Ha IIeiKe
JACTUJUIMPOBAHHOW BOJOM KOMHATHOW TEMIIEPATYPHI U BHOBb B3BEILIMBAIOT.
O0paboTKa pe3yJIbTATOB UCIIBITAHMS
VICTHHHYIO [TOTHOCTB TTOPOIIKA T, I/CM’, BBIYUCISIOT 10 GopMyIIe
_ (722 = 1)) £,
m—m1+m2—m3’ (3)
I T - Macca KOJObI ¢ MOPOIIKOM, T;
Tl - Macca mycToit Kojo®bl, T;
T2 - Macca KOJIObI ¢ TUCTHILIMPOBAHHON BOJIOH, T;
T3 - Macca KOJIObI ¢ TIOPOIIIKOM M BOJIOM, T;
IB - IUIOTHOCTH JMCTHJTHPOBAHHOMN BOJIBI, paBHas 1 r/cm .
Pe3ynbTaT Ka)Aa0ro UCHBITAHUS BBIYHUCISIIOT C TOYHOCTBIO JO BTOPOTO JIECSITUYHOTO 3HAaKa
mocyie  3amATod. AOCONIOTHOE JIOMyCTUMOE PACXOXKICHHE MEXIy pe3yibTaTaMu
napasienbHbIX ONpeneeHnit He JoDKHO mpeBbimath 0,02 r/ev’.
B cayuyae mpeBbilieHHss aOCOJIOTHOTO JOIMYCTUMOTO PACXOXKICHUSI MEXIY pe3yibTaTaMu
OTIPE/ICJICHUI UCTIBITAHUE CIIETYET TOBTOPUTH J0 MOJYUYCHUS JOMYCTUMOTO PACXOXKICHHUS.
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WCcTHHHYIO TJIOTHOCTH BBIYHCISAIOT KakK CpeaHeapu(METHUYecKOoe 3HAu€HUE pPe3yIbTaToOB
JBYX IapaJuIeIbHbIX UCIIBITAHUN.

2. Omnpenesnenne cpeaHeil MJIOTHOCTH

CymHOCTh METOJa 3aKJII0YaeTCsl B OMNPENEICHUH IUIOTHOCTU MOPOIIKA MOCIE YIJIOTHEHUS
ero B opme o6bemom 100 cm® oz Harpyskoii 40 MITa.
CpencrBa KOHTPOJIA (M3MeEpPeHNil), annapaTypa, BCIoMorarejibHble YCTPOCTBA:
dopMa a1 YIJIOTHEHHWS MOpolIKa (PUCYHOK 1), cocTosmias U3 MOJIOTO pPa3beMHOIrO
uunuHapa ([ - BepxHAS YacThb, 2 - HUKHAS 4YacTh), BKJIAJbIINA 3 U METALIMYECKOTO
noanoHa 4. O0wsem HkHeH yactu hopmsl - (100+3) oM.
Becs1 4-ro knacca Tounoctu mo I'OCT 24104.
[Ipecc runpaBanueckuii wian mexannueckuil ¢ Harpyskon He Menee 100 kH (10 tc) mo 'OCT
28840.
[IpoTBEeHb METATIIMUECKUN pa3mepoM He MeHee 2540 cMm.
Kuctp Msrkasi.
Hox v mmarens.
IHopsinok MOATOTOBKM U NMPOBEACHUS HCIIBITAHUSA
[Topo1IoK NOAroTaBIMBAOT K UCHIBITaHUIO 110 7.1.4.
Hwxnioto vacth ¢opMbl TOMENIAIOT Ha TMOJJOH, B3BEIIMBAIOT, a 3aTeM Ha Hee
YCTaHABIIMBAIOT BEPXHIOKO YACTh.
[Topomok mopumsimu 1o 60 - 80 r mnepeHocAT B coOpaHHyr (OpMy, MOCIOWHO
pacupeaensiioT U ITHIKYIOT HOXOM WJIA IIMaTeiaeM, 3amoiHsas ee Ha 15 - 20 Mm Huxke
BEPXHETO Kpasi, U CJIETrKa MPUKUMAIOT BKJIQIBIIIEM.
dopMy C TMOPOIIKOM YCTAaHABJIMBAIOT Ha HUXKHIOIO ITUIMTY TIpecca, IUJIaBHO JOBOJSIT
yIUIOTHs IOy Harpy3ky 1o 40 Mlla n momnepxkuBaror B Teuenue 3 muH. [locne storo
Harpy3Ky CHUMAloT U (popMy ¢ BKJIQJIBIIIEM MTEPEHOCST Ha IPOTHUBEHD.
Bxnagpin u BepxHIOO 4YacTh (POPMBI CHUMAIOT, M3JIMIIEK MOPOIIKA HaJ HIKHEH 4YacThiO
(dbopMBI Cpe3aroT HOKOM, Hapy>KHbIE YacTU (DOPMBI U MOJI0HA OYUIITAIOT MATKOW KUCTHIO.
HwxHio10 9acTh GOpPMBI C MOPOIIKOM U € TIOJITOHOM B3BEIIIUBAIOT.
O0paboTKa pe3yJbTaTOB UCIIBITAHUS
CpeHIOI0 [TOTHOCTH MOPOIIKA 771, T/CM’, BBIYHCIISIOT 110 (hOpMyJIe
_may

v (6)
rae m - Macca HIKHEHM dYacTh (OpMbl C TOAJOHOM U YIUIOTHEHHBIM MMHEpaIbHBIM
MOPOILLKOM, T;
m1 - Macca HIKHEN 9acTH (JOPMBI C TIOJIZIOHOM, T;
V - 06beM nopolka, paBHbIii 100 cM’.

“
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80,0

@ 70,5 !

15,0

@ 121,0

1 - BepXHssl 4acTh pa3bEMHOTO MWIMHAPA, 2 - HUKHSS YaCTh Pa3bEMHOIO IWJIMH/IPA;
3 - BKJIQJbINI; 4 — TIOAJ0H.
Pucynok 1 - opma 11t onpeAesieHrs CpeAHEN MIOTHOCTH MOPOIIIKA

Pe3ynpTaT KakI0ro MCHBITAHUS BBIYHUCIAIOT C TOYHOCTHIO O BTOPOIO JAECSITUYHOIO 3HaKa
nocyie 3amATod. AOCOJIIOTHOE JIOMYCTUMOE PACXOXKIECHHE MEXIy pe3ylbTaTaMu
napauIedbHbIX ONMPEACICHHH He J0KHO mpesbimats 0,02 r/em’.
B cnyuae mpeBsbilieHHsT aOCOIOTHOTO JOMYCTUMOIO PACXOXKICHUSI MEXKIY pe3ysbTaTaMu
ONPENEIICHUI UCTIBITAHUE CIEAYET HOBTOPUTH 0 MOIYUYEHHS JOIMYCTUMOTO PACXOKICHUS.
CpeaHioro TUIOTHOCTh BBIYHUCIISIIOT KaK cpeHeapru(PpMETHIECKOE 3HAUCHUE Pe3yTbTAaTOB JBYX
NapajuieNIbHbIX UCIIBITAHUM.

3. OmnpeneseHue NOPUCTOCTH
[TopucTocTh  MUHEPAJIBHOTO  TOPOIIKA  ONPEAENSIIOT  pacyeToM Ha  OCHOBaHUM
IpeIBApPUTENLHO YCTAHOBJIEHHBIX 3HAYEHU HCTUHHOM TJIOTHOCTH U CpeJIHEN TIIOTHOCTH.

[Topucrocts nopomika Vuop, %, BEIUUCASIOT 110 GopMyIie

[1 ~ L |10

Vnop P , (7)
[JI€ T - UCTUHHAS IUIOTHOCTh MOPOIIIKA, F/CM3;

Im - CPEOHSIA IIIOTHOCTH MOPOIIIKA, /e,

Pe3ynbTaT UCTIBITAHUM BBIYUCIISAIOT C TOYHOCTBIO 0 LEJIOT0 YUCIIA.
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JlabopaTopHasi padora Ne 22,
Omnpenenenne 3epHOBOIO COCTaBa CyXuM M MOKPbIM ciiocodom o I'OCT 12784.
JlabopaTtopHas pabota npeanaszHadyeHa ais popmuposanust OK 01-11, ITK?2.

CylmHOCTh MOKpPOTO METOJa 3aKJIIOYaeTcsi B pa3feieHUH Mopollka Ha (pakuuu c
IIPOMBIBKOU BOJIOM 4epe3 cuTo ¢ ceTkor Ne 0071.

Metoa oT00pa U NOATOTOBKA NMPOOBI:

Jns ucnbiTaHuss OepyT CpeaHIO Tpody MHUHEPAIBbHOTO MOPOINKa, OTOOpaHHYIO B
coorBerctBuM ¢ ['OCT 16557-78.

[IpoOy akTuBHUpoBaHHOTO moOpomka Mmaccor 100 r oTObuparor W3 cpeaHedl mpoObl B
BO3/YLIHO-CYXOM COCTOSIHUU, a 100 r HEeaKTHBUPOBAHHOTO TOPOIIKA - U3 CPEAHEH MPOOHI,
BBICYIIIEHHON [0 TMOCTOSIHHOW Macchl npu temneparype 105 - 110 °C B Tedenue 5 uwm
OXJIXKJICHHOW B 3KCUKATOPE 0 KOMHATHOW TeMIEPATYpPHI.

Anmnaparypa, IPUHAJJIEKHOCTH U MATEPHAJIbI:

Hab6op cut ¢ cetkamu Ne 1,25; 063; 0315; 014; 0071 mo 'OCT 3584-73.

Becnl nabopatopusie peraaxkubie o ['OCT 19491-74.

Mkad cymunerbiil mo 'OCT 7365-55.

Oxcukarop no 'OCT 6371-73.

Yamka papdpoposas quamerpom 10 - 20 cm o I'OCT 9147-73.

[TecTuk ¢ pe3MHOBBIM HAKOHEUHUKOM.

Cocyn emkocThiO 6-10 1.

Boja aucTiimmmpoBaHHas CO CMayuBaTEIIEM.

IToaroroBka K HCNBITAHUIO:

[Ipn omnpeneneHun 3e€pHOBOrO COCTaBa AKTUBHUPOBAHHOTO MHUHEPAJIBHOTIO TOPOIIKA B
MUTHEBYIO BOJY, HCIIOJIB3YEMYIO ISl €r0 IPOMBIBKH, BBOISAT OAWH W3 CMauyuBaTeseil B
CJIEIYIOIEM KOJIUYECTBE:!

XKugkui - 15 r; mactooOpas3Hblid (B BUAE pacTBOpa B JUCTHWIUIMpoBaHHOU Boae 1:1) - 10 r
(wnm 120 xamens);

MOPOIIKOOOpa3HbIi - 3 T Ha 1 J1 BOJBL.

B kayecTBe cMauuBaTerIedl MOKHO NPUMEHSTh MOIOLIME CPEICTBA WJIM BEIIECTBA THUMA
onmnonanoB (Hanpumep, OI1-7, OIT-10 u T.11.).

IIpoBeneHue HCNbLITAHMS:

[IpoOy MuHEpaNIBHOTO MOPOIIKA MOMENIAIT B ¢apdOopoBYyIO YalllKy, HOCUK KOTOPOH CHU3Y
CMa3aH Ba3eJMHOM, 3aJIMBAIOT HEOOJBIIMM KOJIMYECTBOM BOABI (C 100aBKOW cCMaduBaTENs
win 0e3 cMauyuBaress) W PacTUpPAlOT B TeYeHUE 2-3 MHH MECTHKOM C PE3UHOBBIM
HAKOHEYHUKOM.

Bony co B3BEHIEHHBIMM B HEW YacTUIAMHA CIMBAalOT Ha cuto ¢ cetkod N 0071,
YCTaHOBJICHHOE HAJl COCYZIOM. 3aTeM IpoO0y MOPOIIKa BHOBh 3aJIUBAIOT BOJIOM, PACTUPAIOT U
BOJY CHOBA CJIMBAIOT.

[TocnenoBaTenbHOE pacCTUpPaHUE YACTHUIl U CIIMBAHUE MYTHOW BOJIBI MPOAOJIAKAIOT 10 TEX TOP,
MOKa BOJa HE cTaHeT mnpo3padyHod. Ilocne MPOMBIBKM TMOMNABIIME HA CUTO YacTHUIIbI
MuHepaibHOTro nopoimika kpynHee 0,071 mm nepenocsat B ¢haphopoByro YaliKy ¢ OCTaTKOM.
OcraBiIylocsi B 4Yalllke€ BOJYy OCTOPOYKHO CJIMBAIOT, & 3aTEM YallKy CTABAT B CYIIMJIbHBIN
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mkad 78 BBICYIIMBAaHUSA OCTaTkKa MpoObl mopomka npu temmeparype 105-110 °C go
MOCTOSTHHON MacCCHhl.

[IpoMbIBaHME W pacTUpaHWE MHUHEPAJIBHOTO IIOPOIIKA HEMOCPEJCTBEHHO Ha CHUTE HE
JIOTTyCKaeTCsl.

[To pa3HOCTH Macchl B3STON MPOOBI U MAacChl OCTaTKa YCTAHABJIMBAIOT MACCy YacTHUIl MEJIbYe
0,071 MM, TIpOIIEAIINX YepPe3 CUTO B MPOLIECCE MPOMBIBKH IMOPOIIKA. 3aT€M OCTATOK MPOOKI
MOpPOIIIKa TPOCEHBAIOT uYepe3 Habop CUT, HAYWHAs C CUTa C HAWOOJIBIIUM JIHAMETPOM
OTBEpCTUH, KOHYast cUTOM ¢ ceTkor Ne 0071.

[lepen okOHUaHHMEM MPOCEUBAHUSI KAXJO€ CUTO BPYUYHYIO MHTECHCHUBHO BCTPSAXUBAIOT HAaj
muctoMm Oymaru B TeueHue 1 muH. [IpocenBaHue cUMTAlOT 3aKOHYEHHBIM, €CITU KOJIMYECTBO
YaCTHUII, MPOUIEANINX CUTa C OTBEpCTUsIMU pazmepamu 1,25 u 0,63 mMm, He nipessimaer 0,05 r,
a Tmpoleamux cuta ¢ orBepctusamu pazmepamu 0,315; 0,14 u 0,071 mm - 0,02 r.

OcTaToKk Ha KaXXJIOM CUTE B3BEIIMUBAIOT U OMPEICISIOT YAaCTHBIE OCTAaTKU B MPOIIEHTAX IO
OTHOIIICHHUIO K Macce MpoceruBaeMou mpoOsl (TouHOCTh onpeaeneHus 0,1%).

O6myro maccy yactuil pazmepoM 0,071 MM B MpOILIEHTaX OMPENENSIOT CIOXKEHHUEM Macc
YaCcTUL, MPOMIEAIINX JAaHHOE CUTO B IPOILECCE MPOMBIBKU MOPOIIKA W IIPU CYXOM PacceBe
poOBI, OCTaBIIEHCS TTOCIIE TPOMBIBKH.

1.5. O6pabGoTKa pe3yJbTaTOB:

3a pe3ynabTaT HCHBITAHHUS TMPUHUMAIOT CpelHee apudMeTUYecKoe IBYX ONpeIeTCHUM.
Pacxoxnenne Mexay pe3ynbTaTaMH MMAapAJJIEIbHBIX OINPENECICHUN Ha KaXIOM CHTE HE
JOJKHO OBbITh 0oJiee 2% (0T oOmiel Macchl TpoOkl). O0mIas noTepsi MOPOUIKa MPU PACCEBE
HE J0JDKHA NpeBbIaTh 2% OT B3STOU MPOOHI.
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JlabopaTtopnast paGora Ne 23.
IIpurorosiienue achajabT00ETOHHON CMECH B JIA0OPATOPHBIX YCJIOBHSX.
IIpuroroByenue 00pa3uoB u3 achajabTo0ETOHA

JlabopaTopHas pabota npennaszHauena s popmupoBanus OK 01-11, ITK2.1
1. lIpuroroBienune achanbTo0eTOHHON CMecH B JJAa00PATOPHBIX YCJIOBHUSIX.

2.1. Tlpu mnomgbope cocTaBa cMecCh TOTOBSAT B JIAOOPAaTOPHOW JIOMACTHOW MeEIIaJKe,
000pyI0BaHHOM 000TPEBAIOIIUM YCTPOUCTBOM.

[IleOeHb, IECOK M MUHEPAIBHBIN TOPONIOK TOJDKHBI OBITh MPEIBAPUTEIHLHO BBICYIICHBI, a
OUTYM Un 1eroTh 00e3BokeHkI. [1lebeHb, necok U MUHEpabHBIA OPOIIOK B KOJIMYECTBAX,
3a/IaHHBIX TI0 COCTaBy, OTBEIIMBAIOT B €MKOCTb, HArpeBaloT (EPUOJUYECKU MTepEMEITNBAs)
70 TeMIepaTypbl, yKa3aHHOW B Tabu. 1, U 100aBis0T TpeOyeMoe KOJUYECTBO HArpeToro B
OTJIETTbHOM €MKOCTH BSIXKYILETO (TeMIlepaTypa HarpeBa BSOKYIIEro yKka3aHa B Taou. 1).

[Ipy ncnonp30BaHMM aKTUBHPOBAHHOTO MUHEPAIBHOTO MOPOIIKA €r0 BBOJAT B XOJOJIHOM
BUJIC B CMECh IIEOHS U IecKa, MpeBapUTENIbHO HArpeTyto A0 temrepatypsl Ha 20—40 © C
BBIIIIE YKa3aHHOU B Tabi. 1 (¢ yueTom nmpuMedanus K Tabiuie).

CMech MUHEPAIBHBIX MATEPUANIOB MPEIBAPUTENBHO MEPEMENINBAIOT C BSHKYIIUM BPYUYHYIO,
3aTeM IMOMEIAIT B JaO0OpaTOPHYK MEIIANKy, TJ€ MEePEMENIMBAIOT €€ J0 IMOJHOI0 H
pPaBHOMEpPHOrO  OOBEIMHEHHS BCEX KOMIIOHEHTOB. Bpemsa, HeoOxonumoe — ais
nepeMeIlMBaHus B Ja0OPATOPHBIX MEIIAJIKaX, YCTAHABIMBACTCS MPEIBAPUTEIIBHO OMBITHBIM
MyTEM, IIPU ATOM OHO JIOJKHO OBITh TOCTOSIHHBIM JJISl KaXKJI0TO BUIa cMecel (B cpeHeM 3—
6 muH). [lepemenmmBaHue CYUTAIOT 3aKOHUYEHHBIM, €CJIM BCE 3€pHAa MUHEPAJIBHOIO MaTrepuaia
PaBHOMEPHO TOKPBITHl BSKYIIUM M B TOTOBOM CMECH HET €ro OTJEIbHBIX CrYCTKOB.
dopmoBanre 00pa3ioB OCYIIECTBISIOT B COOTBETCTBUH ¢ mil. 3.1—3.5.

2.2. Ilpu KOHTpOJIE KayecTBa CMECEH, MPUTOTABIMBAEMbBIX B CMECUTENSIX MPUHYIUTEIBHOTO
NepeMENIMBaHusl TIEPUOIUUECKOTO JICUCTBHS, MPOOBI OTOMPAIOT HEMOCPECTBEHHO IOCIE
BBITPY3KHM CMECH W3 CMECUTENII B aBTOMAIMHBI WM APYrM€ TPaHCIOPTHBIE CPENICTBA.
Kaxnyro npoOy coctaBisitor u3 3—4 mopuuii cMecu, OTOOpAaHHBIX M3 Pa3HBIX 3aMECOB.
[lepen wmsrotoBineHneM oO0Opa3lloB OTACIbHBIC MOPIUU CMECH OOBEAUHSIOT, TINATEIHHO
NEePEMEIIMBAIOT U MOJIYHYaOT CPEIHIO0 MPOOy.

Ecnu cmecu rOTOBIT B CMECUTENSX MEPUOAUYECKOTO JEHCTBUS, pabOTAIOIMIUX MO MPUHLIUITY
CBOOOJHOTO MEpPEMEIIMBAHUS, CPEAHIOI0 MPOOY COCTABISIOT U3 OTIAEIBHBIX MOPLHIA CMECH,
OTOOpaHHBIX B HAYaJle, B CEPEIMHE U B KOHIIE BBIITYCKA €€ U3 CMECUTEIIS.

Ecnu cmecu H3roTaBIuMBalOT B CMECHUTENIE HENPEPBIBHOTO IEHCTBUSA, CPEIHIO MpoOy
COCTaBJISIIOT U3 3—4 nopuuil cMecu, OTOOPAHHBIX C UHTEPBAJIOM 1,5—2 MuH.

Ta6nuna 1

Temneparypa, °C
Bun cmecen Mapxka MUHEPAIBHOTO [BSKYIIETO IMPUCMECU IIpH
BSDKYILIETO MaTepualia IMPUlPUro- [IPUTOTOB-
[IPUTOTOBJICHUH TOBJICHUU IIeHUN
cMecH cMecH 00pasIoB
AcarbTOOCTOHHBIE CMECH:
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ropsiuue

BH/T 40/60,
BHJIT  60/90,
BHJT  90/130,
BH 60/90,

BH 90/130

150—170

130—150

140—160

TCIIJIBIC

BHJT 130/200,
BHJT 200/300,
BH 130/200,
BH 200/300

120—140

100—120

110—130

CI" 130/200,
MI" 130/200,
MI'O 130/200

100—120

90—100

80—110

XOJIOAHBIC

CI" 70/130
MI" 70/130
MI'O 70/130

100—120

80—90

18—22

Jlerre0eTOHHBIE CMECH:

-5

100—110

80—90

90—100

J1-6, 10-6

100—115

80—100

90—110

rOpPA4YUC

110-7, BJIII-6,
BJII1-7

110—115

103—115

103—115

80—95

70—90

18—22

X OJIOTHBIE J1-4, 1-5

[Tpumeuanne. [Ipyn MpUMEHEHUH MOBEPXHOCTHO-AKTHBHBIX BEICCTB WM aKTHBHUPOBAHHBIX
MUHEPaTBHBIX TIOPOIIKOB TEMIIEPATyPy HarpeBa MUHEPAIBHBIX MAaTePUATIOB U BSDKYIIETO, a
TaKk)Ke TeMIlepaTypy ac(aabTOOCTOHHBIX CMECEH MPU M3rOTOBIECHWH 00pa3IloB CHUXKAIOT Ha
10—20 © C (3a UCKIIIOUEHUEM XOJIOJHBIX CMeceit).

W3 oroOpaHHbIX cpenHHX Npod cmeced (GopMyroT 00pas3ipl, MOAAEPKUBAsT MPU ITOM
TEeMIIepaTypy CMECH B peiesiaX, yKa3aHHBIX B Ta0JI. 1.

YrnorHenne o0pas3ioB U3 CMECEH, HCTIBITHIBAEMbIX HA MPOYHOCTD MPHU CKATHH (B CyXOM U
BOJIOHACBHITIIEHHOM COCTOSTHUH ), Ha BOJIOHACHIIIIEHNE U HA0yXaHue, T0HKHO TPOU3BOIUTHCS:
U3 cMecel ¢ coaeprkanueM 1edHs 10 35% — mpeccoBanuem noj nasinenueM 40 Mlla (400
Kre/cm?);

U3 cMecell ¢ cojepkanueM meoHs 6onee 35% — BubGpupoBanuem ¢ npurpyszom 0,03 Mlla
(0,3 KFC/CMz) C IOYIUIOTHEHUEM NpeccoBaHueM noj gasienuem 20 MlTa (200 KFC/CMZ).
YrnorHeHne 0O0pa3oB W3 XOJIOAHBIX CMECEH, WCIBITBIBACMBIX Ha CIEKHUBAEMOCTD,
MPOU3BOJAT MpeccoBanueM noj aasiaenuem 0,05 Mlla (0,5 Kre/em?).

Macca mpob6 cmeceit, oTOMpaeMbIX W3 CMECHUTENS, B 3aBHCHMOCTH OT pa3Mepa 3epeH
MHUHEpaJIbHOTO MaTepraja yka3aHa B Ta0. 2.

Tabmuma 2
MaxkcuManbHBIN Macca cmecH, Kr
pasMep 3epeH
MUHEPATHLHOTO
MaTepuaia, MM
S5 2—S5
10, 15, 20 5—10
40 6—7




N3 oToOpaHHBIX cMmecell TOTOBST 00paslbl He mo3aHee yeM uepe3 30 MHUH. mocie oToopa
npo6 u3 cmecurens. B ciydae BBIHYXIEHHOIO YBEIMUYEHUS YKa3aHHOI'O CPOKa B JKypHale
UCIBITAHUH JI€Jal0T COOTBETCTBYIOLIYIO 3aIIUCh.

2.3. KoHTposib KauecTBa MOKpPHITUS M OCHOBAaHUS NPOU3BOJAT Ha BBIPYOJEHHBIX W3
HOKPBITHS (OCHOBaHMsI) 00pa3lax-BeIpyOKax MpPsIMOYTOJIBHOM (POPMBI WIIM BBICBEPJICHHBIX
WIMHIPUYECKUX KepHax. BpIpyOKy NpOM3BOAST NMHEBMOMOJOTKOM, a IWJIMHAPUYECKUE
KEpHBI BBICBEPJIMBAIOT HA BCIO TOJIIMHY MOKPBHITHS (BEPXHUU M HWKHUN CJIOH BMECTE) C
NOMOILBIO TMPHULENHON WM CaMOXOJHOM OypoBOM ycTaHOBKHM (Hampumep, MD-180) u
pa3fensoT cinou B JiabopaTopuu. Pa3Mepsl BBIpYOOK M KOJHMYECTBO BBICBEPIMBACMBIX
KEpHOB YCTaHABJIMBAIOT B 3aBUCHUMOCTH OT BHAa achampToOeToHa (AerrebeToHa) Mo
MaKCHMaJbHOMY pa3Mepy 3€peH M TpeOyeMoro sl UCHBITAaHUN KOJMYeCTBa OOpa3IloB.
Huametrp kepHOB D AOmKeH ObITh: Tpu 0TOOpe MpoOd u3 mecuaHoro acdanproOeToHa
(merrebeTona) He Menee S50 MM, W3 MEIKO3EpHHCTOr0 — He MeHee 70 MM W u3
KpYITHO3EpHUCTOr0 — He MeHee 100 M.

[Ipu oTOOpe KEepHOB C TMOMOIIbIO OypOBOMl YCTAaHOBKM TOCIEIHIO TOJABOAAT K
HAaMEUYEHHOMY YYacTKy IOKPBITHSA, 3aKPEIUIIOT KOPOHKY M 3alyCKaroT IBUTATElb; MOCIE
3TOr0 KOPOHKY OITyCKalOT Ha IOBEPXHOCTb IOKPBITUS M HauyuHAOT Oypenue. [lus
OXJIAKJCHHUSI KOPOHKU U MOKPBITUS K MecTy OypeHHs (10 KOPOHKY) HENPEPHIBHO MOJAIOT
Boay. IIpouecc OypeHus oOecrieunBarOT MOCTENEHHBIM 3ariy0jaeHeM OypOBOM KOPOHKH B
nokpbiTie. [locne okoH4aHuss OypeHUs YyCTaHOBKY OTBOJSAT B CTOPOHY, @ BBICBEPJICHHBIN
KEpH M3BJICKAIOT U3 TOKPHITHS CTIENUaIbHBIMU HIMIIIAMHU, YKa3aHHBIMU Ha 4epT. 1.
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2. IIpuroroBjieHue o0pa3uoB u3 achaabTodeTOHA

3.1. ®Ousuko-MexaHuyeckue CBOMCTBa achaqbTOOETOHOB (JETTEOCTOHOB) OMPEACISIIOT Ha
HWIMHAPUYECKUX 00pas3lax, MOJYyYeHHBIX YIUIOTHEHHEM CMECH B CTallbHbIX (opmax, a
Takke Ha HerepedOpMOBaHHBIX 00pa3lax-BeIpyOKax WM KEepHAX W HA IUIHMHAPUYECKUX
obpasiax, nepe(popMOBaHHBIX U3 BRIPYOOK HIIM KEPHOB.

@®opMbl 11 U3TOTOBJIEHH OOpa3LoB MPEACTABISAIOT COOOM MOJIbIE CTAJIbHBIE LHJIUHIPBHIL.
[Ipu ynnoTHEHWHM B HHUX CMeCEH MOJDKHO OBITh 0OECIeueHO ABYCTOPOHHEE MPHIIOKEHUE
HArpy3Kd, 3TO JIOCTHTaeTcsl Tepeaavel aBlieHUs Ha YIUIOTHSIEMYIO CMECh 4epe3 [Ba
BKJIAJIbIIIIA, CBOOOTHO TIEpEIBUTAIONINXCS B (hOpME HABCTPEUy APYT APYTY.

3.2. YotHeHue 00pa3IioB MPecCOBaHUEM

[Ipecc (rumpaBianueckuit wnn mexanuudeckuit) nmo I'OCT 8905—82 nnst ynimoTHEHHs
00pa3IoB JOJDKEH obecrieurBaTh AaBieHue Ha oopaszen 40 MlIla (400 KFC/CMZ).

Yepr. 2
[Ipecc obopynyror npucrnocooneaneM Coro310pHUHN JIJIsI OJJHOBPEMEHHOTO TPHUTOTOBICHUS
Tpex o0pa3moB (4epT. 2), KOTOPOE MPEACTaBIsAeT COOOM IOCTOSHHO 3aKpEIUICHHYIO Ha
mpecce KacceTy 4 ¢ TpeMs B3auMOCBSI3aHHBIMH LUIUHApUYECKUMHU (Qopmamu. HuxHue
BKJIAJIBINK (TTyaHCOHBI) 2 OMUPAIOTCS MIAPHUPHO HA HIDKHIOK IIUTY Tpecca I U BepxHeH
4acThIO BBEJICHBI B ()OpPMBI Ha TIIyOMHY 2—3 CM; BEpXHHUE ITyaHCOHBI 5 CMOHTHPOBAHbI Ha
OTIECTLHOM OTKHIHOM TIPHCIIOCOOJICHUH O, MIAPHUPHO CBS3aHHOM C BEPXHEH TUIMTOMN
npecca 7. Kaccera ¢ Qopmamu 3akitoueHa B KOpPOOKY C MAacCiSHBIM MOJOTPEBAOLINM
YCTPOHCTBOM 3, ¢ TIOMOIIBI0O KOTOPOTO TMOICPKUBAIOT MTOCTOSHHYIO TEMIIEpaTypy CTECHOK
dbopm 60—100 ° C. [Ipu u3roroBieHn 00pa3IOB U3 XOJIOJHBIX CMecel KacceTy ¢ hopmaMu
He HarpeBarT. Jlyis w3BiedeHus oOpasnoB U3 ¢GOpM HMEETCS CIEIUaIbHOE YIOPHOES
YCTPOMCTBO 8, TaKkK€E MIAPHUPHO CBSA3AHHOE C BepXHEH mauToil 7. i moabeMa u onycKaHus
BEPXHEH MIUTHI UCTIONIB3YIOT YJICKTPOABUTATEND 9.
Ecnu MomHOCTh mpecca HeIOCTaTOYHA JJIsi OJJHOBPEMEHHOTO YIUIOTHEHHUS TpeX 0OpasIios,
ero o0OpyAyIOT aHAJOTHYHBIMU TPUCTIOCOONIeHUsMH ¢ oxHoit  ¢dopmoii. Kaccery
peKoMeHayeTcsl u3rotaBiuBaTh ¢ Qopmamu muamerpom 71,4 u 50,5 mm. Konctpykmus
MIPUCTIOCOOJICHHSI TIOJKHA MTPEAYCMAaTPUBATh B3aUMO3aMEHIEMOCTh (POPM.
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[Ipu oTcyTcTBUU Ha TIpecce yKa3aHHBIX MPUCIIOCOOIEHUN 00pa3ibl TOTOBIT B OJMHOYHBIX
(0OBbIYHBIX U 00JIETYEHHBIX) (hopMax (uepT. 3 u 4), pa3Mepbl KOTOPHIX MPHUBEIEHBI B Ta01. 3.

T XN

Tabmura 3

Jlnametp|Pa3smepsl, MM [ LnomansHomep

obOpa3a, oOpasia, uepTexal
d , MM H |h] Ihz |h3 |h4 |d |d1 |d2 |d3 |d4 |d1 CM2
OO6b1uHas popma
50,5 13080 [SOP4 PAa|l0aPafabalba 20
71,4 1601006084 P4 1284 PafaPalba @0 3
101 180[110(7 1204 A fatats 180
Oo6neryennas opma
50,5 130180 [506535F4 1066 [1225[26,5720
71,4 160]100608040—{1016 [12[25[47,440 al
101 180110709050—10|6 1225[77 80
3.2.1. Ha mpecce, 000py/10BaHHOM YIUTOTHSIOIIAM MPUCTIOCOOJICHHEM, OOpa3Iibl TOTOBAT
cinenyromuM o6OpasoM. [lpu u3roToBIICHMHM O0pPa3IOB U3 TOPAYUX M TEIUIBIX CMeEceu
BKJIIOYAIOT MOJIOTPEBAIOIIECE YCTPOMCTBO U IOBOJAT TeMIepaTypy Maciia B HeM 10 60—100 °
C. Bepxuue Bxianpimm (IyaHCOHBI) TIPH 3TOM JOJDKHBI ObITh BBeNeHBI B (opmbl. [lepen
3amojHeHueM (OPM CMEChI0 BEpPXHHE ITYaHCOHBI BBIBOJAT M3 (OPM U BHYTPEHHIOIO
MOBEPXHOCTh (OPM W ITyaHCOHBI MPOTHPAIOT TKAHBIO, CJIETKA CMOYEHHON MAalTMHHBIM
MacjaoMm. DopMBI 3aMONHSIOT TPEIABAPUTEIHLHO B3BCIICHHOH B METAUNIMYECKOW BOPOHKE
(ueptT. 5) cmechlo, TeMIiepaTrypa KOTOpOW yka3zaHa B TaOi. 1, paBHOMEpPHO pacHpeaeiisitoT
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CMECh U MITHIKYIOT €€ B (hOpMe HOKOM WJIU IITNaTeIeM; BEPXHHUE MTyaHCOHBI BBOAST B (DOPMBI
U OIYCKAalOT UX JI0 CONPUKOCHOBEHMSI CO CMEChIO. 3aTe€M BKIIOYAIOT AJIEKTPOJBUTATENb
npecca U aaBieHne 1oBomsT 1o 40 MIla (400 krc/cM?); depes 3 MHH HArpy3Ky CHHMAIOT,
YIOPHOE YCTPOUCTBO MOJBOAT K LIEHTPY KacCEThl, CHOBA BKJIIOYAIOT 3JIEKTPOMOTOP Ipecca
U BBDKMMAIOT o0pasiibl U3 hopm BBEpX.

Yepr. 5
3.2.2. B oguHOYHBIX (hopMax oOpas3lpl TOTOBAT ciaeayrommm obpazom. Ilpu usrorosnenuun
00pa3loB U3 TOPSYMX U TEIUIBIX cMecel (DOpMBI U BKJIAABIIIM HArpeBarOT 0 TEMIIEPaTypPhI
60—100 ° C. ®opmy ¢ BCTaBICHHBIM HWKHUM BKJIABIIIEM HAIOJHSIOT MPEIBAPUTEIBHO
B3BEUICHHOM CMECHIO YEPE3 METAIUIMYECKYI0 BOPOHKY. CMeCh paBHOMEPHO PACTIPENEIISIIOT B
¢dbopMe MTHIKOBAaHMEM HOKOM HIIM IIMATe]IeM, BCTABISIOT BEPXHUN BKIIAABIII U, TPHKUMAs
UM CMECh, YCTAHABIIMBAIOT (POPMY CO CMECBHIO Ha HMKHIOIO IUIUTY Mpecca sl YIJIOTHEHHS,
IpU 3TOM HWKHUN BKJIAABIII JOJDKEH BhICTynaTh u3 gopmbl Ha 1,5—2,0 cm. BepxHioro
IUINTY Tpecca JOBOAAT JIO CONPUKOCHOBEHHS C BEPXHMM BKJIAJBIIIEM W BKIIOYAIOT
ANEKTPOABUTATEND TpPECCa; JAaBJICHUE HAa YIUIOTHAEMYIO cMmech noBomsaT no 40 Mlla (400
Kre/cM?), depe3 3 MHH Harpy3Ky CHHMAIOT, a o0pasel] M3BICKAIOT U3 (hOPMBI BBDKHMHBIM
MPUCTIOCOOJICHUEM.
[Tpumeuanue. O6pasipl ¢ AepekTaMu KpOMOK M HENapayljIeIbHOCThIO BEPXHETO U HUIKHETO
OCHOBaHMS OPaKyIOT.
3.3. YotHeHue 006pa3iioB KOMOMHUPOBAHHBIM METO0M
[Tpn KOMOMHMPOBAHHOM METOJIE ac(PanbTOOETOHHBIE CMECH YIUIOTHSIIOT BUOPUPOBAHUEM Ha
BUOPOIUIOIIAJIKE C MOCISAYIONUM JOYIUIOTHEHUEM MpeccoBaHueM 1o aasieHueM 20 MIla
(200 xrc/cm®). B 5TOM citydae oOpasiibl H3rOTABIMBAIOT B OOBIYHBIX OJMHOYHBIX (GopMax (II.
3.2.2.). ®opmsbl, HarpeTtsie g0 60—100 ° C, HamoaHAIOT acanbTOOETOHHOW CMECHIO,
TeMIiepaTypa KOTOpOWl YyKa3zaHa B TaOi. 1, ycTaHaBiIMBaKOT Ha BUOpOIUIOMAAKY (IO
TEXHUYECKUM YCJIOBHUSIM, YTBEPKJACHHBIM B YCTAHOBJICHHOM MOPSIJIKE), TUIOTHO YKPEIUISIOT
Ha Hell crenuagbHbIM MPUCIOCOOICHHEM (KOHCTPYKLUS NMPUCTIOCOOIEHUS I YKPEIUICHUS
3aBUCHUT OT THMa BUOporutomanku). HkHui BKIaAbI AOKEH BBICTYyNaTh M3 (OPMBI Ha
2—2,5 cM; achanbToOETOHHYIO CMeCh B (popMe BHOPUPYIOT B TE€UCHHE 3 MUH IMPH YaCTOTE
3000 xonebanuit B Munyty, ammuuryae 0,35—0,40 MM 1 BepTHKaIbHON Harpy3ke Ha CMECh
0,03 MIla (0,3 krc/cm”), KoTopas IIepeaaeTcss Ha CMech IPyY30M, CBOOOIHO HABEIICHHBIM Ha
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BepxHUM BKmaneim ¢opmbl. [lo oxkonyanmm BuOparmu (opmy ¢ 00pa3moM CHUMAKOT C
BUOPOILIONIA/IKY, YCTAHABIMBAIOT Ha TUIMTY IIpecca JJisl JOYIJIOTHEHUs Noj JaBiieHueM 20
MIIa (200 krc/cM”) U BHIAEPKUBAIOT IIPH TOM AABICHUM 3 MHH. 3aTeM HArPy3Ky CHEMAIOT
U oOpazel U3BIEKAOT U3 (POPMbI BBKUMHBIM Mpucnoco0aeHueM. Eciau npu u3BiedeHuu us3
dbopmbl 00pazer] AehopMUpPYETCs, €ro OpaKyloT, a Mocleaytore 00pasibl U3rOTaBINBAIOT
rocJie oxjaaxaeHus cMmeceit Ha 5—10° C.

3.4. YiniotHeHue 00pa31ioB U3 XOJIOAHBIX CMECEH, UCTIBITHIBAEMBIX Ha CICKUBAEMOCTh
OOpasibl TOTOBAT B CHEIHAIBHBIX IMIMHAPUYECKUX Popmax auamerpom 71,4 MM ¢ AByMs
BKJIAJIBIIIIAMH.

B nentpe  HwkHero - Briaapla / yKpEIsieH ~— CTaJbHOM  CTEpKeHb 2. BepxHui
BKJIaJIbIII 3 TOJIKEH UMETh B LIEHTPE CKBO3HOE OTBEepcTHE 4 (UepT. 6).

[lepen ymnoTHeHHWEM XONOAHYIO cMech M (opmy 6 ¢ BkiIanbimamMu / U 3 HarpeBalOT B
cymmmiibHOM 1mkady 1m0 Temneparypy (80£2) °C. dopmy ycTaHaBIMBAIOT Ha JIBE
HOJICTABKU 5, a HWYKHUIM BKJIABIII CO CTEPKHEM OMYCKatoT B (popMy (Kak MOKa3aHO HA yepT.
6). IIpoOy HarpeToii cMecH 3achllaloT Yepe3 BOPOHKY B popMy. BepxHuii BKIa bl BBOAST B
dopMy TakuM 00pa3oM, YTOOBI CTEPKEHb, YKPEILJICHHbIN B HI)KHEM BKJIQJbIIIE, CBOOOJAHO
BoOIlIEN B oTBepcTHE 4 B BepxHeM BKianbie [lonnepxxusas ¢popmMy, MoacTaBku youparoT, a
Ha BEPXHMI BKJAJBII YCTaHABIMBAIOT I'Py3 7, Macca KOTOPOTO BMECTE C MacCOM BEPXHETO
BKJIa/bIa JoJbKHA ObITh 20 KT, T.e. oOecrieunBaTh aAaBiaenue 0,05 MIla (0,5 KI‘C/CMz). Ilon
TOM Harpy3Kol CMECh BBIIEPKMBAIOT 3 MHUH, I[OCJI€ YEro rpy3 CHUMAIOT, (opmy
NOJHUMAIOT U CHUMAIOT C¢ oOpasma. 3areM CHUMarT c¢ o0Opaslia BEpXHHM BKIAJbIII, a
o0Opa3zel; 0OCTOPOKHO, ABYMsI PyKaMH, CHUMAIOT CO CTEPKHS M IEPEHOCAT K MECTY XPAHEHHS,
/i€ BBIAEPKUBAIOT ITPHU Temmneparype Bo3ayxa (20+£2)°C ne menee 4 u.
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Ecnmn o0pazery mocne yYIJIOTHEHHS cpa3y pacchlllaeTcsi, TO CJlenyrommii obpasels
BBIZICP)KUBAIOT B (hOpMe, CHIB HArpy3Ky, npu temmeparype (20+2)°C ae menee 4 4.
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3.5. Pa3mepnl 00pa3ioB U OpPUEHTHUPOBOUHOE KOJIMWYECTBO CMECH, HEOOXOAMMOE st
W3TOTOBJICHUSI OJHOTO 00pa3la B 3aBHCHMOCTH OT BHJA HCHBITAHUH, JOJKHBI
COOTBETCTBOBATh YKAa3aHHBIM B Ta0. 4.
B mporecce M3roToBICHUS OOpPAa3IOB KOJIUYECTBO CMECH YTOYHAIOT C YYETOM ee
YIUTOTHSIEMOCTH W UCTHHHBIX TUIOTHOCTEH BXOJSIIMX B €€ COCTaB MaTepUasoB, ISl Yero
TOTOBST IPOOHBIN 0Opa3zell.
HaBecky g B rpammax, TpeOyemyro ajisi MOJy4eHHs oOpasiia COOTBETCTBYIOIICH BBICOTHI,
OTIPEIEIISIOT TI0 (hopMyIIe

h
E=En;

ls% 2
rie g, — Macca npoOHoro oopasia, T;
h — TpebGyemas BbicoTa 00pasiia, Mm;
ho — BeIcOoTa MpOOHOTO 00pa3La, MM.

Tabmuma 4

Bun ucnisitanui Maxcu- Pasmepsl oOpasia, Mm  |[OpueH-
MaJTbHBIH TUPOBOYHOE
pasmep  3e- KOJINYECTBO
PEH  MUHeE- CMECH  Ha,
panbHOM oOpaszel, T
4acTu B
CMECH, MM

/lnamerp  [BwicoTa

VcnpiTaHue HA TIPOYHOCTHD 50,5 50,5+£1,0 220-240

npu cxkatuu (B cyxom u(l0, 15,20 [714 71,4+1,5 625—630

BOJIOHACKIIIIEHHOM cocTo-40 101,0 101+2,0 1800—1950

SSHUH ), BOJOHACBHIILICHHE U

HaOyXaHue

McnoeiTanue Ha ciexusae-)d, 10, 15 71,4 60+1,0 440—460

MOCTh ()11 XOJOJHBIX

cMmecei)

3.6. OGpa3ipl U3 cMecel, U3TOTOBJICHHBIE B COOTBETCTBUU C M. 3.2 — 3.5, 10 UCIIBITAHUS
BBIZICPKUBAIOT Npu Temiiepatype (204+2)°C B Teuenne 12—48 u.

OOpa3ipl U3 XOJIOAHOW acdanbTOOETOHHOW CMECH TMpH MOAOOPE COCTaBa UCIBITHIBAIOT B
MPOrPETOM M HEMPOrPETOM COCTOSIHMHM, MO3TOMY MO HucTedyeHun 12—48 4 mocrne
W3TOTOBJICHUSI YaCcTh M3 HUX HCIBITHIBAIOT B HEMPOTPETOM COCTOSHUM, a JPYTYIO 4YacTh
nporpeBaroT B cymuiabHOM Mmikady mnpu temneparype (90+2)° C. IlponomkutrensHOCTh
nporpeBa — 249 NMpu TPUMEHEHUH XUAKUX OuTymoB kiacca CI' m 6 4 mpu mpuUMEHEHHH
wugkux ourymoB kiaccoB MI' u MI'O. Ilporpetsie 00pa3iibl UCIIBITHIBAIOT Ha CIIEAYIOIIHIA
JI€Hb TI0CJIE TTPOTPeBa.

OOpa3ipl U3 XOJOJHBIX JETTEOCTOHHBIX CMECEH HCIBITHIBAIOT TOJIBKO B HEMPOTPETOM
COCTOSIHHH.

3.7. CpenHioro MJIOTHOCTh, BOJOHACHIIIIEHHE U HaOyxaHue acanbToOeToHa (merredbeToHa)
U3 TOKPBHITHS (OCHOBaHUS) OINpPEAENSIIOT Ha 00pa3lax-BepyOKax WM KepHaX, KOTOpbIE
TIIATEbHO OYHUILNAIOT, HU3MEPSAIOT TOJIIMHY CIOEB W COCTABJISIOT OINUCAHHE BHEUIHUX
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IPU3HAKOB, OTMEYasl CTENEHb OJHOPOJAHOCTH PACIIPEAEIICHHS COCTABISAIOIIMX MAaTEPUAIOB U
CTENEeHb CUEIUIeHHS clloeB Mexay coOoi. [locne 3Toro BeIpyOKH WM KEPHBI Pa3JesioT 1O
CIOSIM U KaXKIbI CIOW HCHBITHIBAIOT OTAEAbHO. OT BBIPYOKH OTHENSIOT TpuU oOpasua ¢
HEeHapylieHHON cTpykTypoir Maccod 200—400 r Kaxaplii 1y ompeAcsieHUsl CpeaHei
IJIOTHOCTH, BOJOHACHIIICHUSI U HaOyxaHus. OOpa3ibl JOJIKHBI ObITh 0€3 TPEeIIMH U UMETh
dbopmy, nMpUOIMKAIONIYIOCS K KyOy WM MPSIMOYTOJIbHOMY HapajijIesieuIeay cO CTOpOHaMuU
5—10 cm. OOpa3subl-KepHbl HCHBITHIBAIOT LenuKoM. [lepen wucnbiTaHueM 0Opa3ibl
BBICYIIIMBAIOT JI0 MOCTOSIHHOM Macchl B BaKyyM-CYIIMJIRHOM HIKady mpu temmeparype 35—
50° C (B 3aBUCHMOCTH OT BSI3KOCTM IPHUMEHSEMOTO BSDKYILETO) WM B 3KCUKATOPE HAJ
0€3BOAHBIM XJIOPUCTHIM KaJIbIIUEM.

OcrtaBmiytocsi 4YacTb BBIPYOKM HIJIM KepHa Topsiuero (Temioro) acganbrodbeToHa
(merrebeToHa) HarpeBalOT Ha TMecuaHOW OaHe WM B CYUIMJIBHOM mHIKady 0 TeMIlepaTyphl,
yKa3aHHOW B TaOJ. 1, pa3menbyaroT M rOTOBAT U3 Hee 00pas3usl cornacHo mm. 3.2, 3.3, 3.5.
BripyOky wnm kepH u3 XojoaHoro acdanbTroOeToHa (ferrederoHa) mocie pa3MeabueHUs
OXJIaXAar0T 10 Temneparypsl (204+2)°C u roTOBST 00pasIIbI.

3.8. [l mpoBepku cocTaBa cMeced miau acgaiabToOeTOHOB (J1erTe0eToHOB) OepyT Mpooy
cMecel U3 CMecUTeNsl WIM U3 pa3orperoil BhIpYOKHM: miisi mecdaHbix cmeced — 100r,
MEJIKO3EPHUCTBIX U KPyMHO3epHUCTHIX — 500 T.
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10.
I1.
12.
13.

14.
15.

16.
17.
18.
19.

bubauorpadguyeckuii CIUCoOK

CrpoutensHoe MmaTepuanoBefeHue: yued. mocodue. / Ilog pen. B.A. Hesckoro. —
PocrtoB na Jlony: ®@enuxc, 2010.

I'OCT 310. LlemenTsl. MeTOIBI HCIIBITAHU.

['OCT 530. Kupnuu 1 kaMHH KepaMH4eckue. TeXHUYECKHE YCIOBHUS.

['OCT 5802. PacTBOpBI CTpOUTENBHBIE. METOIBI UCTIBITAHUSA.

['OCT 7473. Cmecu 6eToHHbIe. TeXHUYECKUE YCIOBHUS.

I'OCT 8267. lllebenb U3 MNPUPOJHOrO KaMHS MJig CTPOUTENBHBIX pPadoT.
TexHuvyeckue ycnoBus.

['OCT 8269. lllebenr U3 MpUpPOAHOTrO KaMHs, rpaBUil W 11eO€Hb U3 TpaBUs IS
CTPOUTEINIbHBIX pabOT. MeTO/Abl UCTIBITAHUMA.

['OCT 8735. Ilecok st CTpOUTENBHBIX pad0T. MeTO bl HCTIBITAHUIA.

['OCT 8736. [lecok st CTpOUTENBHBIX pa0b0T. TexHUUYECKUE yCIOBHS.

['OCT 10178. ITopTinanAUEMEHT Y MIJAKONOPTIAHALEMEHT. TEXHUYECKU € YCIOBUS.
['OCT 10180. beronsl. MeToabl onpeiesieHUs: MPOYHOCTH Ha CKATHUE U PACTSKECHUE.
['OCT 10181. Cmecu 6eToHHbIe. METOIBI UCTIBITAHUIA.

I'OCT 10181.1. Cmecu 6eTonHbIe. MeToABI OTIpe/iesieHus] yA000yKIaabIBAeMOCTH.

['OCT 10181.2. Cmecu 6eroHHble. MeTO/IBI ONIPEIeSICHUS TNIOTHOCTH.
I'OCT 10181.4. Cmecu 6eToHHbIe. METO/IBI ONIPEICICHUS] PACCIanBaeMOCTH.

['OCT 10268. beron Tskensiil. TexHuueckue TpeOOBaHUS K 3aIIOTHUTEISM.
['OCT 18105. beronsl. [IpaBuiia KOHTPOJISI IPOYHOCTH.
['OCT 23464. LlemenTol. Kitaccudukarus.

['OCT 25192. beronsl. Knaccudukanus u oOiiue TexHUuYeCKue TpeOoBaHUSI.
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