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BBenenue

[Ipou3BOACTBO CTPOUTETBHBIX MATEPUATIOB M U3JEIUN OTJIMYAETCA OOJBIINM
MHOT000pa3ueM BUAOB U IMUPOKUM aCCOPTUMEHTOM MPOAyKUMU. WHXKEeHep-CTpOUTeb
JIOJKEH YMETh XOpPOIIO pPa30uparhcsi B OOMIUPHON HOMEHKJIAType ATOM MPOAYKIIUH,
BBIOMpATh JJII KOHKPETHBIX YCIOBUW TpUMEHEHUs Haubonee d>PQPeKkTuBHbIE U
MOAXOJSIINE €€ BHUIbl C YYETOM KAYECTBEHHBIX IMOKa3aTeleH, BIAJETh 3HAHUSMU B
00J1aCTU TEXHOJOTHH CTPOUTENIBHBIX MaTEePHANIOB, MPEACTABIATh (HU3UKO-XUMHUYECKYIO
CYLIHOCTb IPOLIECCOB NEPEPAOOTKU UCXOJHOTO ChIPhS B TOTOBBIM MPOIYKT.

Iens mabopatopubix padot mo puctuminae «MJIK 02.01 JlopoxHO-CTpOUTEIHHBIC
MaTepUaIbl» — O3HAKOMUTH CTYJCHTOB C OCHOBHBIMH TEXHHYECKHUMH TpPEOOBAHUAMU
HOPMAaTHBHOW JINTEPATYpPhl, MPEAbIBIIEMbIMU K TOMY WJIA HHOMY MaTepHally; HAy4YHTh
CTaHAAPTHBIM METOJaM MCHBITAHHS CBOWCTB Marepuaia U €ro XapakTepUCTHK, METOAaM
pacdyera cocTaBa  KOHIVIOMEpPAaTHBIX  CHCTEM, BBIABICHHIO  3aBUCUMOCTEM U
3aKOHOMEPHOCTEW CBOMCTB MAaTEPHUAJIOB.

Hayunutbcsi OLICHMBaTh KadyeCTBO MAaTEpHUANIOB, HAXOOUTb BO3MOJXKHBIE ITyTH
pPEryJIMpOBaHMUsI M YIPABJICHUS OSTUM KayeCTBOM M YMETh OINpEeAeIuTh 00JacTu
PalMOHAJIBHOIO TNPUMEHEHHsI MAaTEpUANIOB B IPAKTHKE COBPEMEHHOIO CTPOMUTENIBCTBA
MOKHO TOJIbKO Ha OCHOBE INTyOOKOTO M3Y4YEHHMs CBSA3M MEXIYy COCTaBOM, CTPOECHUEM U
CBOMCTBaMHU MaTepuaa.

B ngaHHOM JOKyMEHTE MpEACTAaBICHbl METOJMYECKUE PEKOMEHAALMH 10
BBITIOJTHEHUIO J1abopaTopHbix paboT B coctabe MJIK 02.01. {opo>KHO-CTPOUTEIbHBIC
MaTepuabl A1 MOATBEPKICHUS CAEAYIOMNUX KOMIIETEHIUNA:

OK O01. BsiOupars cnocoObl pelieHus 3aaad Npo(ecCHOHANBHON AeSTEeNbHOCTH
MIPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. OcyuiecTBisTh MOUCK, aHAIW3 U MHTEPIpETalnio HH(GOpMaluu, HEOOXOIUMOM
U1 BBIIOJTHEHUS 33/1a4 PO ECCUOHAIBHON AESITENIbHOCTH;

OK 03. [IlmanwpoBaTh ¥ peadu30BbIBaTh COOCTBEHHOE TpodeccroHaILHOE
Y JIMYHOCTHOE Pa3BUTHE;

OK 04. PabGoraTh B KOJUICKTUBE M KOMaHJe, S(PPEKTUBHO B3aMMOJEHCTBOBATH
C KOJUIEraMu, pyKOBOJCTBOM, KJIMEHTaMU;

OK 05. OcyiiecTBisiTh YCTHYIO U NMHUCbMEHHYI0O KOMMYHUKAIIMIO HAa TOCYJIapCTBEHHOM
a3pike Poccuiickoit denepanuu ¢ y4yeToM OCOOEHHOCTEM COLMANbHOTO U KYJIbTYPHOTO
KOHTEKCTA;

OK 06. IlposBasTe TIpakJaHCKO-NATPUOTHUYECKYIO IO3UIUI0, JEMOHCTPUPOBATH
OCO3HAHHOE MOBEJEHNE HA OCHOBE TPAJAMIIMOHHBIX 00IIEUEIOBEYECKUX LIEHHOCTEH;

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

OK 08. MHcnonws3oBarh cpenctBa (U3MYECKOM  KyJbTYpPhl Ui  COXpaHEHUs
U YKPEIUICHUs 370POBbsI B Mpoliecce MpoPecCHOHATbHON IEATEIbHOCTH U MOAIEpKaHUs
HE00X0IUMOT0 YPOBHS (PU3HUECKOM MOATOTOBIEHHOCTH;

OK 09. MHcnonwzoBarh HHPOPMAIMOHHBIE TEXHOJOTUM B MpodecCuoHATHHOM
NEeSATENbHOCTH;

OK 10. Ilonb3oBarbcs mpodecCHOHANBHOM JOKYMEHTAIlMell Ha ToCyAapCTBEHHOM H
WHOCTPAHHOM $I3bIKaX.

[1K 2.1 Beinonxnenue paboT Mo MPOU3BOACTBY JTIOPOKHO-CTPOUTEIBHBIX MATEPUAIIOB.
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JlabopaTopHasi padora Nel.
OmnpenesieHne MCTHHHOM M CPeIHEH MJIOTHOCTH UCXO/IHOI TOPHOM MOPO/bI H 3epPeH
meoHs u rpasusi mo 'OCT 8269.

Iesb padoThbl — U3yYUTHh METO/BI OMPEACIICHUS] UCTUHHOM U Cpe/lHel TNIOTHOCTU UCXOIHOM
rOpHO# opobl 1 3epeH 1eoHs u rpasust o [OCT 8269.

Ilopsinok BbINOJIHEHUS] PA6OTHI

1.1.  Ompenesienue cpelHeil MJOTHOCTH PAa3JHYHBIX BHAOB CTPOMTEJbHBIX
MaTepHaJoB

CpenHss MIOTHOCTH TBEPJBIX MATEPUAJIOB- 3TO OTHOIIEHHWE MAcCChl K 00beMy MaTepuala B
€CTECTBEHHOM COCTOSIHUH, €€ OMPECISIOT 10 hopMyIie

p = —. r/cm® Kkr/ad
Vg ™

['ne m- macca maTepuana, r, Kr; V- 00beM MaTtepualia B €CTECTBEHHOM COCTOSIHUH.

1.1.1. Onpenenenne cpeaHeil MJIOTHOCTH 00Pa31[0B NPABUJIbHOM reoMeTpUYeCKOM
(popmbI.

JlaGopaTopHoe 000py10BaHHe M MATEPHAJIbI: METAIIMYECKAS JTUHENKA, INTAHTCHIUPKYJIb,
texHudyeckue Becbl 10 200 r, yameyHbie Bechl 105 Kr. OOpasiibl MaTepuanoB, UMEIOIIUX
MpaBUIBHYIO TeoMeTpuUecKyto Ghopmy (KyOuKH, mapayieienuneabl, TuauHapbl). O0pasibl
MpaBUILHOM TeoMeTpuyYecKor (opMbl TOCIE MPOCTYIIMBAHMS B3BEIIMBAIOT, 2 UX 00BEM
OMPENENSAIOT IMyTEM 3aMepa JIMHEHHBIX pa3MePOB 00pa3ia.

OO6pa3ibl U3MEPSAIOT MTAHTEHIUPKYJIEM ¢ TOUHOCThIO 110 0,1 mMm. Kaxkayro rpaHs usmepsitoT
B Tpex MecTax (puc. 1) M 3a OKOHYATENBHBIN pe3yabTaT OepyT CpelHEe 3HAYEHUE TPexX
WU3MEPEHUN KaXX0U TPaHHU.

J{nst u3MepeHus: HWIMHIPUYECKUX 00pa3iioB Ha TOPILIOBBIX TIIOCKOCTSIX

MPOBOAAT JIBa B3aUMHO TEPHNEHIUKYISIpHBIX nuametpa dl, d2, d3, d4 wu 3amepsroT ux
JUTUHY; KpOME TOTO, U3MEPSIOT

B |

|

]

b,
Hy
Q.
“

. - iy B
/- 5 I” }/
Z 9

Puc. 1. Cxema usmepenus o0pas3iion
JMaMeTpbl IWIMHApPA Ha cepeAuHe ero BbIcOThl dS5, d6. 3a OKOHYATENbHBIM PE3YyIbTAT
MPUHUMAIOT CPETHEE 3HAUCHHE U3 IIIECTH U3MEPCHHM.
BrIcoTa muumMHIpa 3aMepseTcss B YETBIPEX MECTax- M0 KOHIIaM JuaMeTpoB (cMm. puc. 1). 3a
OKOHYATEJIbHBIN pe3ybTaT NPUHUMAIOT CPEAHEE 3HAUCHUE M3 YETHIPEX U3MEPCHHM.
O6BeM oOpa3siia B BUE KyOa WiIu napajuiesielurneaa onpeaesstoT no Gopmyie:




V = acpbephed

Qpps By, R .
I'me ¥ "°¥""°%¢ - cpemHue 3HAYCHWS pa3MepoB Tpaneid B cM. OObeM o0Opasia
IIWTHHIPHYECKON (POPMBI OTIPEACIIAIOT 110 (hopmyIie
md?
V=—"‘"E4 'hcp, o’

I'ne n1=3,14; d.,- cpeanuii qMaMeTp WINHAPA, CM; he,- CpeiHss BBICOTAa LMIIMHAPA, CM.
OnpenenuB 00beM, 0Opasel] B3BEIINBAIOT BBIUYHCISIOT CPEAHION TIIOTHOCTh

m 2
= r/cM
PD v o
3a OKOHYATEIbHBIA pPE3yJbTaT NPUHUMAIOT CPEIHIOK IUIOTHOCThb, IOJYYEHHYIO IO

UCIIBITAaHUIO TPEeX 00pasIioB.
Pe3ynbpTaTel MCTBITAaHUH 3aHOCAT B TaOII. 1.

No | Marepuan | CpegHee 3HaUeHHE O6wvem | Cpenusist

15(911 JlimHa, | [llupuna | Beicota | [IluameTp | oOpasina, | IIIOTHOCTS,
cM cM cM cM m, T Po, If e

1

2

3

1.1.2. Omnpenenenue cpeaHeil MIOTHOCTH OPUCTHIX 00pa3OB HEMPABUILHON
reOMETPUUIECKON (hOPMBI C TTOMOIIBI0 00BEMOMeEpa.

JlabopaTopHoe 000pyJ0BaHUE U MaTEpUAJIbl: TEXHUUECKHE BEChI C Pa3HOBECAMH, 00bEMOMEDP
, GapdopoBbiii crakaH ¢ mapaduHOM, 3nekTporuTka. OOpaszer; MOpUCTOro MaTepuala,
UMEIOIIIETO HEMPAaBWIBHYIO TeoMeTpuueckyro ¢opmy. OO0beM MmaTepuaia BBIYHCISIOT C
noMoIplo od0beMomepa (puc. 2.), MpeACTaBISIoNMEro coboil merammnueckuii cocya 1 c
BIIASIHHOM B €r0 BEPXHEHN YaCTU JIATYHHOU TRy6K0ﬁ 2.

Puc. 2. O6bemomeTp

OO0beMoMep HAINOJIHSIOT BOJOM HEMHOTO BBIIIE TPYOKH M IMOCJE TOrO, KaK M30BITOK BOJIBI
CTEYeT, IMOJCTABIAIOT 0] KOHEI] TPYOKH B3BCIICHHBIM cTakaH 4. BpICyIIEHHBIN 10
MOCTOSTHHOM Macchl oOpasen; 3 B3BENIMBAIOT M, 3aTeM OOMAaKWBAlOT Ha HUTKE B



pacrutaBnenablii mapadud. Ilocme 3acTteiBanmsi mapaduHa CHOBAa B3BEIIMBAIOT M U
OCTOPOKHO TIOTPYKAOT B 00beMOMeED.
Kornma BEITECHEHHass BOJa COJBETCS M MPEKPATHThCS IMaJeHUE Karelb, CTakaH C BOJOH
B3BEIIMBAIOT U OMPEACIIAIOT MacCy BRITESCHCHHON BOJIbI, YUCJICHHO PaBHYIO 00BheMy 0Opasiia
¢ mapadpurom V;. O6beM oOpasiia onpeAensoT, BblUuTas U3 oobema oopasia ¢ napahuHom
V, o0veMm napaduna V.
V=V,—-}

O0bem mapaduHa ONpeAeIIOT NeJIEHHEeM MacChl mapaduHa m;, Ha ero

IIOTHOCTH Py= 0,93 T/cM.

Mp

V.=
r Ffn

I'me m,=m;-m.

CpenHIo10 MIIOTHOCTh 00pa3iia HaxoAsT U3 BRIPAKECHHUS:

I'1e m- Macca cyxoro o6pasia, T; V- 00beM 06pasiia B €CTeCTBEHHOM COCTOSIHUHM, CM.
Pe3ynbpTaThl OnbITa 3aHOCITCS B Ta0JI. 2. 3a OKOHYATEJIbHBIN pPe3yJIbTatT

CpenHEe! MIIOTHOCTU NPUHUMAIOT CPEIHIOI0 BEIMYUHY TPEX HCIBITAHUM.

1.1.3. Onpenenenue cpeaHell MIOTHOCTH MOPUCTHIX 00pa3L0B HENIPaBUIbHON

FGOMGTpPI‘lGCKOfI (bOpMI)I T'unAPOCTAaTHYCCKUM B3BCIINMBAHHUCM.

Tabmuma 2

Ne Macca obpasna, r O0newm, Cpenusis

uct. | Cyxoro, m | C mapadunom, | OGpa3ia ¢ | [Tapaduna, O6pazua V MJIOTHOCTb,
m napauHOM, V., 0o, T cM?

Vi

1

2

3

JlabopaTopHoe 000py/I0BaHHE M MaTepuajbl: BEChl TEXHUYECKHUE C pPa3HOBECAMH U
MPUCTIOCOOJICHUEM JIJISl TUAPOCTATHYECKOTO B3BEIIMBAHUS, IIUIMHAPUUYECKUAN COCYT C BOJOM,
HUTKa, KYCOK KUPIIHUYa WJIM APYTroro MaTepuasa HelpaBHUIbHOU (OPMBI.

B stom cmocobe ompenenenue oobema oOpasma IS BBIYMCICHUS CPEIHEH IIOTHOCTH
OCHOBAaHO Ha 3aKOHE ApxXuMesa: Tello, MOTPYyXeHHOE B BOAY (PKUIKOCTB), TEPSET B Macce
CTOJIbKO, KAKOBA MacCa BBITCCHEHHOM UM >KUIKOCTH.

Tak kak Macca BHITECHEHHOU BOJIbI B TpaMMaXxX YMCJIEHHO paBHAa 00beMY BBHITECHEHHOM
BOZBI B CM’, TO pa3HOCTh Macc o0pasiia, B3BEIIEHHOIO Ha BO3JyXE M B3BEIICHHOTO B BOJIE,
MoKa3bIBaeT 00beM obOpasna. Jlisi onpenesaeHrss MacChl BRICYIICHHBIM 00pa3ell B3BEIIMBAIOT
Ha Becax m. 3aTeM oOpasel] HACKIMIAIOT BOOM, orpyxas ero mpu temmeparype 20+0,5°C na
2 yaca Tak, 4To0bl YPOBEHb BOJIBI B COCYJIe OBLI BBINIE Bepxa oOpasia MUHUMYM Ha 20 MM.
Hacpimennpiii oOpasery BBIHUMAIOT W3 BOJIbI, MSTKOW BJIQXHOM TKaHBIO YIAJISIOT BJIAry ¢
MMOBEPXHOCTH U B3BEIIMBAIOT CHOBA M
Han oxHol W3 yamn BECOB CTaBAT MPUCIIOCOOJIEHWE Il B3BEIIMBAHHS B BOJEC B BHUJC
MaJIeHbKOW CKaMEEUKH C COCYJIOM, HAIMOJHEHHBIM BOAoW. OOpa3el] moIBEIUBAIOT K CephIe
BECOB Ha HUTKE TakK, YTOOBI OH, HAXOJSICh B BOJIE, HE KacaJicsa CTEHOK U JIHa cocyaa (puc. 3),
Y B3BELIMBAIOT €T0 B BOJE Mmy.



CpeaHioro IIOTHOCTh BBIUUCTSIOT 1O (hopMyIie:

0= .T/cm®

m1 _mg

L)
-~ -

Puc. 3. 'mapocratuueckue BECHI.
I'me m- macca cyxoro obOpa3ua Ha BO3Jyxe, I; m;- Macca HAacChIIIEHHOro o0pa3ia,
B3BEILIEHHOTO Ha BO3AYXE, I'; My- MAacca HACBILEHHOIO 00paslia, B3BEIIEHHOTO B BOJE, I'; M-
m,- 00beM 06pasia, cM’, paBHbIil 00BEMY M MAcCe BBITECHEHHOMN BOJIBI.
Pesynbrarel ucnbiTaHuil 3aHOCAT B TaOa. 3. 3a OKOHYATENBHBIN PE3yJNbTaT MPHUHUMAETCS
CpeaHCC 3HAUYCHUEC U3 TPEX UCIBITAHUMN.

Tabmuma 3
I\ HanmeHoBaHue Macca cyxoro obpa3ua | Macca HacbiweHHoro | Macca CpeaHss
uen maTtepuana m, r obpasua, HaCbILLEHHOro NAOTHOCTb,

B3BELLUEHHOro Ha | obpas3sua, 2
B3BEeLLEHHOro B Por L‘r M

Boge ,My, r

Bosayxe,M1 , r

N =

B ciyuae B3BeluBaHus MaTepuasia HE B BOJIE, a B IPYTOM KUJIKOCTH, 00BEM BBHITECHEHHOM
KUIKOCTU HE OyJIeT YMCIEHHO paBeH ee Macce. B aTom ciyyae 00beM HaXOIsT JEICHUEM
MAaCChI BBITECHEHHOM KUJIKOCTH M;-M; HA IJIOTHOCTh KUIAKOCTH Pinc- POPMYTIa IPUHUMAET
BUJI:

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

1.1.4. Onpenenenrie HACBITHOMN TUIOTHOCTH PBIXJIBIX (CHITYYHX) MAaTEPUAIIOB.

JlaGopaTtopHoe 0O0OpyIOBaHME M MaTepualbl: BECHl C pPa3HOBECAaMHU 1O S5 KI, MEpHBIH
WIMHAPUYECKUNA COCYZ] €MKOCTbIO 1 JI, CHUTO C OTBEPCTUAMU JTUAMETPOM S5 MM,
MeTaJlJTuecKast TMHelKa, CyIIbHbIN mKad, cTtanaapTHas BopoHka. [lecok, iemeHT, rpaBuii
u JIp.

HacpinmHass TJIOTHOCTH CHIMYYMX MAaT€pUAIOB P, OMNpPEEIseTcs OTHOILIEHHEM MacChl K
00beMy MPOCYIIEHHOTO CBOOOHO HACKIMIAHHOTO MaTepuala.



[TpoOy mecka 5- 10 Kr BBICYIIHMBAIOT A0 MOCTOSIHHOM MaccChl, IPOCEUBAIOT YEpPe3 CHUTO C
JUaMETPOM OTBEPCTUH 5 MM M 3alojHSIOT UM BOpOHKY (puc. 4). Ilog BOpOHKY cTaBsT
MEpHBIA TWIMHAP 2, NPEABAPUTENIBHO B3BECUB €r0 IM; M OTKphIBarOT 3ai1BrkKy 1. Korma
IIECOK 3aIIOJIHUT C U30BITKOM LIMIMHJIP, 33BUKKY 3aKPbIBAIOT U M30BITOK MIECKAa OCTOPOIKHO
CpEe3aroT BPOBEHB € KpasiMu LUIMHApPA. [{uamHAp ¢ meckoM B3BEIIMBAIOT C TOYHOCTBIO 110 |
I mp.

Y - =
Puc. 4. CrangapTHasi BOpOHKa.
HachInHy0 TIOTHOCTh BRIYHCISIOT 10 hopMyJie

Ts—1n M
po=—"—1 ca®

['ne m;- Macca MEpPHOTO COCy/a, T; M,- Macca MEPHOTO COCyJa C TECKOM, T; Myp-m;- Macca
mecka, r; V- o0bem III/IJII/IHI[pa,CM3 :

PesynpTaThl ucnbITaHU 3aHOCAT B Tabi. 4. 3a OKOHYATEIbHBIH PE3yJabTaT MPUHUMAIOT
cpeaHee apu(MEeTHIECKOE 3HAUCHUE TPEX UCTIBITAHU.

Tabmumna 4

NQ MaTtepuan Macca MepHoro | Macca MepHoro uunuHgpa | HaceinHas

ucn. unnuHgpa, , r C MaTepuanom , r NJOTHOCTD, ,
Por Ur cm?

1

2

3

1.2. OnpenejieHue HICTUHOW MJIOTHOCTH MATEPHAJIOB
HctuHOl TUIOTHOCTBIO HA3bIBAETCS Macca  €IUHUIBI 00beMa MaTepuala, B3STOro B
aOCOJIIOTHO TUIOTHOM COCTOSTHUU.

VcTuHHAs MIIOTHOCTD OMpeeseTcs o GpopMmyie

3 3

m .
g= V_: I/cM™ KT/

i

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

OO0beM mpu OTNpeACIICHNH UCTUHHOW TUIOTHOCTH OMPECISIeTCS] Pa3IMYHbIMU CIIOCOOaMH, B
3aBUCUMOCTH OT (DOPMBI U TIJIOTHOCTH MaTepHaia.

1.2.1. OmnpenenieHrie ICTUHHOM MJIOTHOCTH MJIOTHBIX MAaTEPUAIOB MPaBUIbHON
TEOMETPUUYECKON (HOPMBL.

HcTuHHasg TUJIOTHOCTh IUIOTHBIX MaTEpHUAOB MPABWIBHOW TE€OMETpUYecKor (opMbl
omnpenenseTcss Tak ke, KaKk U cpenHss mioTHocTh (cm. m. 1.1.1). [ns sTux marepuaios
VCTUHHAS TJIOTHOCTh YHCIIEHHO PaBHA CPEIHEN TIIOTHOCTH.
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1.2.2. Omnpenenenne HCTHHHOM NJIOTHOCTH MOPUCTBIX MATEPHAJIOB.
JlaGopaTopHoe 000py10BaHUE U MATEPHAJIbI:
O6bemomep Jle-lllaryns, papdopoBas crynka, cuto Ne 02,
CymuibHbIA 1IKaQ, TEXHUYECKHE BECHI, IITAaTHB, HKCUKATOp, JIOKKA, COCYI C BOJOM,
tepMoMeTp. Kupnuu wnm apyroil mopuctelii Marepuai. i ompeneneHuss WCTUHHOU
IJIOTHOCTH TOPHUCTBIA Marepuan pa30MBalOT Ha MEJKHE KYCOUKH, a 3aTeéM pacTHpaloT B
nopomiok B (apdopoBoii cTymke, 4TOoObl pa3pylIuTh depe3 cUTo Ne 2, BBICYNIMBAIOT B
cymmiibHOM Imikady npu temmneparype 110-+5¢ 10 MOCTOSIHHOM Macchl M OXJAXIAloT B
DKCHUKATOPE.
O0beM ompenenaoT ¢ nomoinbio oobemomepa Jle-Illatense (puc. 5), mpencTaBisIONIETO
co00l KOJ0y € y3KUM JUIMHHBIM FOpPJIOM, UMEIOIIMM B CpelHel yacTu ymupenue. Huxe u
BBIIIIE€ YIIMPEHUS HA TOPJIE KOJIObI HAHECEHBI ABE YEPThI, 00bEM MEXAY KOTOPhIMH paBeH 20
cM’. Bblie BepxHeil 4epThl IpajyMpoBaHHAs 4yacTh ¢ HeHOH nenenns 0,1 cm’. ITpubop
HAITIOJIHAIOT J0 HUYKHEH HYJIEBOW YEPThI )KUJKOCTHIO HHEPTHOM 10 OTHOLIEHUIO K MaTEpHAIy
(BomoM, O€3BOJHBIM KEPOCHMHOM, crUpTOM). CBOOOAHYIO OT KHUAKOCTH BEPXHIOK 4YacTb
TOPJIOBUHBI MPOTHPAIOT TaMIIOHOM HMX (QHIBTPOBAIBHOM OyMmaru, mpuOOp MOMEIAT B
CTEKJISTHHBIN COCYJ] C BOJIOM, nMmeroel temneparypy 20 ¢
(TeMmiepatypa, Ipu KOTOPOH I'paJyupoBaliu ero mkany). s npenoxpaHeHHs! OT BCIUIBITHS
npuOop yJIep:KUBAETCS JalKaMH ILITaTHBA.
OT moaroToBiIeHHOW MpPOObI OTBEMIMBaOT ¢ TOYHOCTHIO 10 0,01 r HaBecky mopoika m
paBHy10 90 T, ¥ BBICHINAIOT MEJIKUMU MOPIHUSIMU JIOKEUKON uepe3 BOPOHKY B 00BEMOMED 10
TeX 10, TIOKA yPOBEHb KHIKOCTH HE TOJHAMETCS 10 BepxHeil uepThl V=20 cm’. OcTaTok
MOPOIIKA B3BEUIMBAIOT U ONPENIETSIOT UC-
TUHHYIO TJIOTHOCTD

iy —imn al

2
=—-_I/CM
P v

Il M, - Macca HaBECKHU MOPOIIKa, I; M, - Macca OCTaBILIETOCs MOPOIIIKa, T;
m; — m, — Macca MopoIIKa, BCBIMAaHHOTO B 00BeMOMED, I; V| — 00beM KUIKOCTH,
BBITECHEHHOI! TOPOIIKOM (06hEM ITOPOIIKA B 00BEMOMED), CM.

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

Tabmura 5
HUctnaHas 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 MJIIOTHOCTH HEKOTOPBIX MATEPHUAJIOB B KI/M°
Tao0mumna 6
I1oTHOCTE I1oTHOCTE
Marepuan Marepuan
CpeIHsIs \ UCTUHHASA CpeIHsIs UCTUHHAA




Kuprninu 1600-1800 | 2600-2700 Crekno 2450-2550 | 2450-2550
['panut 2500-2700 | 2750-2950 Cranp 7850 7850

['a66po 2830-2880 | 2900-3300 Ilecok 1400-1600 | 2600-2700
Tyd.Bynkan | 900-2200 | 2600-2800 CocHa 500-600 1540-1550

JlabopaTopHasi padora Ne2.
OmnpenesieHue MOPUCTOCTH U BOJOIOIJIOCHUS MCXOAHON N'OPHOM MOPOABLI ¥ 3epeH 1e0HA
u rpasus mo I'OCT 8269.

Heab padoThI: M3yUYUTh METOABI ONPEAEICHUS MOPUCTOCTA U BOAOIMOTJIONMICHHUS] UCXOIHOM
ropHOM mopoibl 1 3epeH medHs u rpasus no [OCT 8269.

1.1 OnpeaesieHue HCTUHHON MOPUCTOCTH
[TopucToCThIO HA3BIBACTCS CTENEHBb 3aMOJIHEHUS 00bEMa Marepuana nopamu. [lopuctoctsb
onpeaesieTcs mo hopmyiie

=200}
v

rJ€ p - UCTUHHAS TUIOTHOCTh, r/cM3, p0 - cpeaHsis MIOTHOCTh, I/cM3. B otuere ciemyer
MIPOU3BECTU BHIYUCIICHUS 110 MaTepraliaM, UCCIICIOBAHHBIM B IIPEABIIYIINX paboTax.

1.2. OnpeneseHue BOAONMOIJIOIIEHNS] M KAKYLIEHCS MOPUCTOCTH
Bonornornonienue — crmocoOHOCTh MaTepraia BIIUTHIBATh U yIEP)KUBATh B ITOpPax BOY.

JlaGopatopHoe 000py10BaHNE U MaTEpPUATIBI:

CymuneHpld miKad), BaHHA C BOJIOW, TEXHHYECKHE BECHl C pa3HOBECaMH, OOpa3Ilbl
MIOPUCTHIX MATEPHUATIOB.
Boponornaiienue mo macce B MPOILIEHTAX PaBHO OTHOIIEHWIO MAacChl BOJIbI, MOTJIOIICHHOMN
MaTeprasioM IPH HACKHIIIIEHUH, K Macce CyXoro oopasma

My — M,

B, = —100,
m mc

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

Bonomnornonienue no o0bMy paBHO OTHOIIIEHHUIO MACChI TIOTJIOIICHHOM
Bogbl k 006EMy 0o0Opasina V:

By =210,

Jns ucnbiTaHus aydiie OpaTh oOpasisl MpaBWIIBLHOM reoMerpuueckoi ¢gopmbl. O6pazen
OUMILAETCS OT IPsi3U, 3aTEM €ro CylaT B CylIniIbHOM 1mkady npu temneparype 110+-5C no
MOCTOSSHHOM MAacChl M W MOMENIAIOT HA CTEKJISHHBIM MaJOYKW WM PEUIETKY B BaHHY C
BOJI0H, uMeromuii Temmnepatypy 20C, Takum 00pa3om, 4TOObI YPOBEHB BOABI HaJl 00pa3liaMu
ObLT HE MeHee 2¢cM. OOpasIibl BBIIEPKUBAIOT B BoJI€ 48 4acOB, 3aT€M BRIHUMAIOT, OOTUPAIOT
BJIAKHOW TKaHbIO M Cpa3y B3BEIIMBAIOT. MaccCy BBITEKIIEM Ha 4Yally BECOB BOJIbI
BKJIFOYAIOTCSI B MacCy HACBIIIEHHOTO o0pasiia m.

[To ¢popmMynam BEIUUCTSIOT BOJOTIOTIIONIEHNE TI0 Macce U 00beMy. Pe3ynbpTaTsl
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HcrblTanud 3aHocar B Ta0JI. 7.

Tabmuma 7
Macca o6pasiia. Boponoriomenue
IIo
N Marepuar. Cyxoro | Haceimearoro | O6séM | Ilo 00BEMY
Macce
1
2
3

3a OKOHYATENBHBIN pe3yJIbTaT IPUHUMAIOT CPEHEE 3HAUCHHUE TPEX UCIIBITAHUM.

[Ipu HacelllleHUM MaTepuajga 4acTh BHYTPEHHHX MOpP OCTaeTCsl HE 3aloJIHEHHOW BOOM,
N03TOMY OOBEMHOE BOOIOIIONIEHUE HE MOXKET XapaKTepU30BaTh IOJHIO MOPUCTOCTb
MaTepuralia ¥ Ha3bIBAETCA KaXKYIIEUCs TOPUCTOCTHIO.

B y4eOHBIX yCIOBUSX BTOpas 4acTh palOOThl (B3BEIIMBAHME OOpaslia MOCJe HACHIIECHUS
BOJIOM M TI0JICUETHI) BHITIOJIHIETCS HA CIICAYIOIIEM 3aHATHE.

JlabopaTopHasi padora Ne3.
OnpeaeneHue 3epHOBOr0 cOCTaBa U MOAYJist KpynHocTu necka nmo 'OCT 8735

Hean padoTbl — M3YyYUTh METONBI OMNpPEAENICHHS 3EPHOBOTO COCTaBa W MOJYJIS
kpynHoctu necka mo I'OCT 8735

JlabopaTopHoe 000py10BaHUE U MATEPHUAJIBI:

Habop crangapTaeix cut ¢ orBepctusimu 10;5;2,5;1,25;0,63;0,315:0,14 MM, BechI ¢
pa3HOBECaMHM, COBOK, CYIIMJIbHBIN MIKad), eCOK.

J{ns1 onipesiesieHust 3epHOBOIO COCTaBa Mecka MPUMEHSIOTCS CUTOBOM aHalu3,

CpenHroro mpoOy Iecka Maccoll 2 Kr BBICYHIMBAIOT, MPOCEHUBAIOT CKBO3bh CHTa C
oTBepcTuaMU auametrpoM 10 u 5 mm. [lonyyeHHble Ha CUTaX B3BELIMBAIOT U BBIYHCIISIOT C
TouHOCThIO 70 0,1% conepkanue B necke 3€peH KpynHocThio 5-10 mm (I'ps) u Beime 10 MM

(I'p1o).
I L
Tps=—* 100, I'pro=—2=* 1007
T i
I'ne m — macca npoObl; I; U -OCTaTKU HA CUTaX C OTBEPCTUSIMHU, PABHBIMU COOTBETCTBEHHO 5-
10 MM, T.

OcraTok Ha cuUTe C AUMAMETPOM OTBepcTuid 10 MM JOJDKEH COCTaBIATH He Oosee
0,5%. OcTtaTok Ha 5 MM He JoJKeH npeBbiaTh 10%.
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N3 mpoObl mecka, MPOMISANIEr0 4Yepe3 CHUTO C OTBEPCTUAMH IUAMETPOM S5 MM
oTouparoT HaBecky 1000r, mpocenBarOT €€ pPyYHBIM HJIM MEXaHHYECKUM CIIOCOOOM uepes
KOMIUIEKT CHT, IIOCJE0BATEIbHO PACIIOJOKECHHBIX 110 MEpe YMEHBIICHHUS pa3MepoB
OTBEpPCTUH B cHUTaxX(CHTa C KPYIJIbIMH OTBEPCTHUSAMH JTUAMETPOM 2,5 MM, HIDKE CHUTa C
CceTKaMH, UMEIOIITUMHU KBaJipaTHbIE OTBepCTUs pasmepom 1,25; 0,63; 0,315; 0,14 mm).

IIpocenBaHue cuuTaeTCs 3aKOHUCHHBIM, €CJIM IPH KOHTPOJHLHOM BCTPSXHUBAHUH
4yepe3 CUTO Ha YUCTHIM JIUCT Oymaru 3a 1 MuHyTy npoxoaut He 6omee 0,1% 3&pen mecka ot
00111eit Macchl MpOCEeMBaeMO HABECKH.

OcTaTKy mecKa Ha KaXKJIOM CHUTE B3BCIIMBAIOT M BBIYMCIISIOT YaCTHBIC OCTATKH Ha
Ka)kJIOM CHUTE ¢ TOYHOCTEIO 110 0,1%.

a;=— 100.

3|3

I/Ie a—4YacTHBII OCTAaTOK Ha CHUTe, %; m;-—Macca OCTaTKa Ha JAHHOM CHUTE, I; m—Macca
npocenBaemMon HaBecku, paBHas 1000 r.

C Tounoctsio 10 0,1% onpenesstoT NOJHBIA OCTATOK A Ha KaXKJIOM CUTE KaK CyMMY
YaCTHBIX OCTAaTKOB HAa BCEX CHUTAaX, JIEKAIIMX BBIIIE PAacCMATPUBAEMOrO, IUIFOC YaCTHBIN
OCTaTOK Ha JJaHHOM (paccMaTpUBaEMOM) CHUTE.

A=Y atar.

rie 2a—CyMMa YacTHBIX OCTAaTKOB Ha CHUTAaX, JEXKAIUX BBIIIE paccMarpuBaemMoro, %; a—
YaCTHBIM OCTATOK Ha IaHHOM (paccMaTpuBaeMoM) cBTe, %; A—TIOIHBIA OCTATOK.

JUJIsl OLIEHKH 3€pHOBOrO COCTAaBa MECKa U €ro MPUTOJHOCTU ISl MPUTOTOBJICHUS
OeToHa pe3yJbTaThl MPOCEUBaHMs (IO MOJHBIM OCTATKaM) CPABHUBAIOT C JAaHHBIMU TaOJI. 45
u rpaduxom (puc. 22).

Ha rpaduke mo ocu abcuucc B onpeneeHHOM MaciiTade OTKIIAIbIBAIOT pa3Mephbl
otBepctui cut Ne 0,14; 0,315; 0,63; 1,25; 2,5 u 5,0, a no opAMHaTE—3HAYEHUE TOJHBIX
OCTAaTKOB Ha COOTBETCTBYIOIUX CUTaX, % .

Jlanusie 1y1s moctpoenus 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
Tab6mumna 45

ITomHble ocTaTKM Ha cHUTaxX i1 OE€TOHAa
BCEX KOHCTPYKIIUU, KpOME TPYO

Pa3mepsl oTBEpCcTHii CUT, MM

12



2,5 0-20
1,25 5-45
0,63 20-70
0,315 35-90
0,14 90-100
ITpoxox uepes cuto 0,14 10-0
Monynb KpynmHOCTH 1,5-3,25
w
§. s
cv
B3
3 w0
i
s &
S &} Qdaacrte
LR § | Kpynwozo -
N /
@_. <Y |4 S N S ¢

Puc 22, I'paduk-3epHOBOTO COCTaBa pEIKOIrO 3alOJIHUTENS:
I—JonycKaeMasl HWKHsA TpaHuIia, KpymHOCTH -'"miecka, (M”-1,5); 2—pekomenan-

eMas HIKHS.' | TpaHuia KpynHoct necka (Mg —

-2,0) nnst "6etonoB\.M200 u Huxke, a Takxke Iy 0eTOHOB™ st Oe3HamopHBIX TPyO; 3—
pEKOMEHIyeMasi HUXKHSS TpaHula KpynHoCTH Jiecka. (M —2,5) nns 6etoHoB mapku M350 H
BBIIIIE, @ TaK K€ i1 OCTOHOB JUIsl HAMOPHBIX' KENE300€TOHHBIX TPYyO; 4-momyckaemasi
BEPXHSIS rpaHMIIa; KPYIHOCTH necka (M;-3,25)

Pasmeps1 otBepcTHil cut, MM

[TonyyeHHble TOUKHM COESAUHSIOT JoMaHoU JnHuen. Ecnu Kpusast, xapakrepusyromas
3€pHOBO COCTaB MCIBITHIBAEMOIO0 ITI€CKa, PAaCIoyaraercsi MEXIYy BEPXHHUM MPEaeIoM
KpynHocTU (TuHUANC 4) U HIKHUM TipeaesioM (Jiuauen 1, 2 uiu 3, B 3aBUCUMOCTHOT MOJTYJIS
KPYITHOCTH), TO TaKou MeCOK MIPU3HAIOT T'OJIHBIM TSt
MPUTOTOBJICHUS OeToHa. Eciu KkpuBasi pacrosaraeTcsi BbIIIE€ MPeIebHBIX KPUBBIX, TO MECOK
CUUTACTCS MEJIKUMY a €CJTU HUKE — KPYITHBIM.

3epHOBOM COCTaB MECKa XapaKTEPU3YyeTCS TakKe MOJYJIEeM KPYIHOCTH, KOTOPBIM
BBIYHCIISIOT C TOYHOCTHIO 710 0,1

Az stAL25FAD 6 TAD 315 TAD LY

M
100

rac A2,5- A1’5,° A0’63,' A()’315; A0,14 —IIOJHBIC OCTAaTKa Ha CHUTaXx, %.
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ITeckn nns crpoutensHbix padot (I'OCT S73f»—77) B 3aBUCUMOCTH OT 3€pHOBOTO,
COCTaBa MOJPA3ACIAIOT HA KPYITHBIE, CPEAHUE, MEJIKUE U OYEHb MEJIKHE.
JInst KaXKa0il TpymIiibl ECKOB 3HAYCHUS M U TIOJHBIA OCTATOK Ha CUTE C CETKOM Ne
0,83 MOKHBI COOTBETCTBOBAThH 3HAUYCHHSM, IIPUBEICHHBIM B Ta0JI1. 46.

Tabnuna 46. Kinaccudukaniys neckoB o 36pHOBOMY COCTaBY

['pynma nmecka M, ITonHBIM OCTATOK HA CUTE
Kpynnusri Csbiue 2,5 Cspie 1,5

Cpenunii 2,0-2,5 30-45

Menkunii 1,5-2,0 10-30

O4eHb MEeTKUN 1,0-1,5 Memnee 10

[Ipumep.

[Tocne npocenBanusi HaBeckH necka m=1000 r. Macca 4acTHBIX OCTaTKOB IE€CKa HAa KaXJ0M
cuTe coctaBuiaa my 4= 130 r, m; 5= 160 r, my 3= 240 1, mg 315 =300 2,
my, ;4= 140-r; npouuno yepe3 cuto ¢ cetkoit Ne 0,14—30 >
Brruncisiem yacTHBIE OCTaTKU Ha

CHTax:

a15—22s 100=-
m

aodls=———

70335 100=
m

130

1a0

240

ﬂ 100=30%

— IDD— 13%
—= 100=—1ﬂ0=16%

= lDD= — 1DD="4%

Pe3ynbTaThl omnpeaenieHnsl YacTHBIX M TOJHBIX OCTAaTKOB HAa CHTAaX HCIBITYEMOTO
[IeCKa 3aIMCchIBarOT B Ta0II. 47.

Ocrarkm Ha cUTax C pasMepaMu

[Iponuio

Bux ocraTka OTBEPCTUN, MM yepes
2,5 1,35 10,63 (0,315 0,14 |cuTo c
’ CETKOM
Ne 0,14
YacTHbIl, T 130 (160 |240 (300 140 |30
Yactabii, % 13 16 24 30 1.14 3
TomnHsIii, % B 29 |53 83 97

Hanecennas Ha rpaduk (cM. puc. 22) 1oMaHas JIHHHS, XapaKTePU3YIOIas 36pHOBOM

COCTaB MCIIBITYyEMOIO IIECKa,
CBHUJIETEIILCTBYET O MPUTO-

paciojioK€Ha MEKAY MNpCACIbHbBIMHA KPHUBBIMH,

" s0eTHu mecka Jyisl IPUroTOBJICHUs OETOHA.
Moaynb KpymHOCTH NIECKA BBIYUCIUM 1O (hopmyie

14
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Me (AzsTAras+tApe +Ap3is+Apag) =
100

= 13+28+53+85+07 =275
100

[To 3HaUYeHHUsIM MOAYJSL KPYIHOCTH (2,8) U MOJHOMY OCTaTKy Ha cute ¢ ceTkoit Ne 0,63
(53%) ucnbITyeMblii IECOK OTHOCUTCS K KPYIMHOMY Iecky (cM. Tabi. 46). [lecku ¢ Mmoaynem
KpynHocTd 1,5—2 nomyckaercss NMPUMEHATh B OeToHax Mapku a0 M200 u MOoaBOIHBIX
KOHCTPYKIIMH MOCTOB.

[lecku ¢ M*»=2,5 u Gonee peKkOMEHAYeTCsI IPUMEHSTH g 6eTOHOB Mapku M350 u
BbIIIE. |
B ortuere o naGoparopHoii pabote 3amoiHsieTcss TabOy. 48, MOACUUTHIBACTCS MOIYJIb
KPYIHOCTH U JAETCS 3aKJIIFOYEHHE O NPUTOAHOCTHU MecKa JJisl OETOHA.

Ocratku Ha Pa3mep orBepcTuii cut, Mu [Ipomwno

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

YacTtHbie

ITonHbIe

JlabopaTopHasi padora Ned.
OnpenesieHue coaep:kaHusl B NMeCKe NMbLIEBUAHBIX, INIMHUCTBIX U UJIMCTHIX YaCTHIL

METO/I0M OTMY4YUBAHUS, HACBIINIHOM MJIOTHOCTH B CTAHJIAPTHOM HEYILIOTHEHHOM
COCTOSIHMY M UCTUHHOM IJIOTHOCTH MeCKAa NUKHOMeTpudeckuM Metoaom o 'OCT

8735.

Heab padorsr: Hayuyurcs onpeaesiTh COAEPKAHUS B MeCKe INIMHUCTBIX U NbLje-
BH/HBIX YaCTHII.
JlabopaTopHoe 000py10BaHUE U MATEPUAJIBI:
BECHI C PA3HOBECAMI» CYIIMJIbHBIN 1IKad, cocya sl OTMy4HrBaHus (puc. 23), CeKyHAOMEp,
TIECOK.
W3 ipoOsI miecka, BBICYIIEHHOTO JI0 MOCTOSIHHOM MAacChl U MPOCESHHOTO CKBO3b CHUTO
C OTBEpPCTUSIMU JuaMeTpoM 5 MM, oTBemrBaro 1000 r, BEICKINAIOT B COCY/T 111 OTMYYUBAHUS
1 3aJIMBAIOT BOJAOM ¢ TAKUM PacyeToM, YTOOBI BEICOTA €€ CJI0Sl Haj MecKkoM Oblia okojio 200
MM. Ilecok BBIJIEp)KUBAIOT B BOJAE OKOJIO 2 YacOB, MEPUOJAMYECKH TMEpPEMEIIMBasi €ro
CTEKJISIHHOM I1aJIOUKOM.
ITo ncreueHnn 2 4acoB MECOK PHEPTUYHO MEPEMEIIMBAIOT U OCTaBJISIOT HA 2 MUH B
MOKOE, 3aTE€M CJIMBAIOT MYTHYIO BOJIY U€pe3 JBa HIDKHUX COMBHBIX OTBEPCTHUSI, OCTABJISS HAJI
IIECKOM CJI0H BOIBI 30 MM.
[Tocne »TOro MOAMBAKOT B COCYJ YUCTYIO BOAY JO TMEPBOHAYAIBLHOTO YPOBHS,
SHEPIUYHO TMEPEMEIINBAIOT, OCTABJISAIOT B MOKOE Ha 2 MUH U BHOBH CIMBAIOT BOAY, Kak
ONHUCHIBAJIOCH paHee. Ilecok MpoMBIBaIOT A0 TeX IOp, MOKa CiuBaeMas BOjJa HE CTaHEeT
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npo3padHoil. [IpoMbITyr0 TpoOy TMeCKa BBICYIIMBAIOT 10 TTOCTOSHHOW MAacChl U BBIYUCIISIIOT
CyMMapHO€ COAEPKAHUE B HEM NBUICBUIHBIX, ITTMHUCTBIX U WIMCTBIX YACTHUI] C TOYHOCTHIO
1o 0,1%.

™00

m

Ilome=

['1e m-macca HaBeCKH mecka 0 OTMYUYMBAHMUSI, KT'; M-TO ke M0CIe OTMYYUBaHUS, KT.

WcnbrTanue mpoBOJAT IBAXKIBI M 32 OKOHYATENIbHBIN PE3yNbTaT IPUHUMAIOT CPEIHEE
apuMeTnyecKoe IByX ONMpeesieHu .

Pe3ynbrathl 3anUCHIBaIOT B Ta0muily 49.

JUist GeTOHAa TPAHCIOPTHBIX COOPYKEHUH COAEp)KAaHUE B MECKE TJIUHUCTBIX U
NBUICBUIHBIX  YaCTHI] HE JOJKHO MPEBBIIATh 110 MAcce: JIS = IpeIBapUTEIbHO-HATIPS-
YKEHHBIX MPOJIETHBIX CTPOEHUH, SKCIUTyaTUPYEMBbIX B pallOHaxX CO CpPEeIHEN Temmeparypou
Hapy>KHOTO Bo3Ayxa HauOonee xononHod mnsatuaHeBKH 40°C, 1%; i HpoJeTHOTO
CTPOCHUS U MOCTOBBIX KOHCTPYKIHWW, SKCIUTYaTHPYEMBIX B YCIOBUSX IEPEMEHHOTO YPOBHS
BOAbI, 2 % miid HanopHbIX Tpyo 2%, a nns Oe3HanopHbIXx 3%. U MaTepualbl: MEpPHbIE
HWIMHAPSHI HA 250 MiI—2 1IT.,

No  |Marepuansl Macca necka, Kr.

II 0
HCIIBI JI0 OTMYUYMBAHHA | MOCIE OT™M« Yo
T m OTMYUYMBAHHSI, M,
1
2

2. OnpenesieHne coep:;KaHUA B MeCKe OPraHUYeCKUX NMpUMeceil.

JlaGopaTopHoe oOopyaoBaHue 3%- HbIiA pacTBOp €JIKO-
ro HaTpus, 2%.-Hblil pacTBOp TaHUHA B | %-HOM pacTBOpE ATUIOBOTO CIUPTA, ECOK.

Crenenb 3arpsiI3HEHHOCTH necka OpraHU4YeCKUMH MPUMECSIMU
ONpEeaesIOT METO/I0M OKpall1BaHus (KonopumMeTprIecKuit
METO/1) LTSI UCTIBITAaHUS oepyT HABECKY necka npu €CTECTBEHHOMN
BJI&YKHOCTH Maccoi 250 r.

Ilecok HacChIMarOT MPHU JIETKOM MOCTYKUBAHUM B CTEKJISIHHBIA MEpHBIA LUAJTUHID
eMKocTblo 250 mut 1o ormeTkn 130. mut 1 3anuBarOT 3%-HBIM PacTBOPOM E€AKOIO HATPHS
NaOH no ormerku 200 mut. [locnme sHEprUYHOTO B30ANTHIBAHUS COJEPKUMOE ITUIMHAPA
OCTaBJISIIOT B MOKOE Ha 24 yaca W MO MCTEYEHHUH 3TOr0 CPOKA CPABHUBAIOT LBET pacTBOpa
HaJ| IECKOM C LIBETOM 3TaJIOHA.

OtanoH MPUTOTABIUBAIOT CJIeIYIOIIUM obOpazom: PacTBOPSIIOT
2%-ub1it pacTBop TaHUHA B 1%-noM pacTBope: 3THIJIOBOTO cripra.
[lomy4yennsriit pactBop Oepyr B koimmdectBe S5 wmi Ha 195 ™ 3%-ko-
ro pacTBopa €KOTO HaATpHUSL.. [Tonyyennyto CMECh HAJIUBAIOT
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B MEpPHBIT LHUTHH]IP BMECTUMOCTBIO ,250 MJI,- B30aJITHIBAIOT u
OCTaBIIIlOT B MOKoe Ha 24 yaca. DTajloH B CBEXEIPUTOTOBICHHOM
BHUJIC UMEET I[BET KPEMKOT0 Yasi.

XKunkocTs HaJ MECKOM MOKET OBITh HE: OKpAIlleHa WU [[BET €€ He TeMHee 3TajoHa.
Taxoli mecok OyaeT NpUToAEH AJIsl IPUTOTOBJIICHUS OETOHA.

B Tom ciywae, korga okpacka S>KHAKOCTH OKaszajach HE3HAUMTEIbHO CBETJIee
3TAaHOJIA, COAEPKUMOE MEPHOTO IMIMHIPA MOJOTPEB B TEUCHUU 2—3 YacOB HA BOJISHOM
6ane mpu Temmeparype 60-70 °C 1 BHOBb CPAaBHUBAIOT IBET XHUIKOCTH C TAHOIOM

Ecaun xe OBET XKHUAKOCTHM OCTAHCTCA CBCTJICC OJTaJlIOHA, 3HA4YUT KOJIHMYCCTBO
OpraHM4YCCKHUX BCHICCTB HC IMPCBBIMIACT OOIMYCTHUMOI'O 3HAYCHM. HpI/I OBCTC XUAKOCTH Ha
TCMHCC 1IBCTAa JOTaJIOHA HCO6XOIII/IMO BBIITIOJIHUTHh CIICHHUAJIBHOC HCCICAOBAHUEC OJIA
YCTAHOBJICHH:, IIPUT'OAHOCTH IICCKA JJIA IIPUTOTOBJIICHUA OeToHa.

3. OnpeneseHne MPUroAHOCTH NMecka AJsi 6eTtoHa corjiacio 'OCTy no 1aHHBIM
ONBITOB.

ITocne mpoBeneHUs BCEX UCIHBITAHUA C TECKOM IIOJYYEHHBIE  MOKa3aTeNH
CpaBHMBAIOT ¢ HOpMaTUBHBIMU TpeboBaHusaMHu ['OCToB, npuBenEHHBIMU B KaXXI0H padoTe.
B oTuére numiercs 3akiaroueHre 0 MPUTOTHOCTH MecKa 1 OeToHa

B ciiyyae HENpUToAHOCTH yKa3bIBACTCS, IO KAKUM MOKA3aTesAM IECOK HE TOJICH.
Jlureparypa
1. TOCT 8735-88 Ilecok ajist CTpOUTENIBbHBIX paboT. MeTo ] UCTIBITAaHUH.
2. TOCT 31108-2003 Ilecok mjist CTpOUTENBbHBIX padboT. TeXHUUYECKUE yCIOBUSI.

JlaGoparopHasi pabora NeS.
Omnpenesnenue 3epHoBoro cocrapa meodHs no 'OCT 82690.
(I'panyjioMeTpUYeCKHUN COCTAB)

Heab padorel — HayuuThbcst onpenensite 3epHOBOM cOocTaB MICOHS.
JlaGopaTopHoe 000pya0BaHHE U MATEPHAJIBI:

Becwr u pasnoBechl, Habop cut ¢ otBepetusimu: 7,5; 10: 12,5; 20; 25; 30; 40; 50; 60: 70 MM,
MIPOBOJIOYHBIE KOJbIa-Kamuopsl quamerpoMm 90, 100; 110 u 120 MM, cymuiabHBIA mIKad.
[[eOenpb paznuIHBIX (HpaKIIU.

B 3aBucuMocTu ot pazMepa (TpaBuii) moapas3aessatoT Ha Pppakiuu, nmpruBeneHHbIe B Tab11.50.

Taomura 50

Haubonpma |®pakuus KpymHOTO 3alIOTHUTENS, MM
s KpYNHOCTh

3€peH
10 Ot 5 mo 10 mna ot 3 mo 10
20 Ot 5(3) no 10a ceerimie 10a go 20
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40 Ot 5 (3) mo 10, ca. Il mo 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 no 20, cB 20, cB, 10 40 cB. 40 no 70, cB. 70 1o 120

Jlist 6eToHa TUAPOTEXHUYECKUX B JPYTUX MACCHUBHBIX COOPYKEHHUU JOIYyCKAaeTCs
MPUMEHSITH 11IeOeHb U TpaBuit ppakiuu cpbimie 120 1o 150 mm.

[IleGeHb U rpaBUM JOJKHBI MPUMEHSTHCS, KaK IPaBUiIO, B BUAE (Gpakiuid, pa3aeiabHO
JIO3UPYEMBIX MPU MIPUTOTOBJICHHS] OETOHHOUM CMECH.

Jlist ompeneneHusl 3epHOBOTO COCTaBa LIEOHS €ro BBICYHIMBAIOT JO IMOCTOSTHHOM
Macchl 1 0epyT mpoOsl B kosmmuecTse 5,10,20, 30 n.50 xr npu HauboJblIeH KPYMHOCTU €ro

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

Kaxnayro ¢pakuuio medHs MPOCEUBAIOT 4Yepe3 Ha0Op KOHTPOJBHBIX CUT C OTBEPCTHUSIMU
COOTBETCTBYIOIIUMU HalMEHBIIEMY

pasmepy 3€peH JAHHOU dbpakuuu d. HauOOJIbIIEMY I, cpeaHeMy

Hep=0,5(d + 1) m 1,251
ITocne pacceBa kaxmon (pakiuy OMPENeIIsII0 B3BEITMBAHUEM YacCTHBIE OCTAaTKH Ha

KaXX/IOM CHUTC B IrpaMMax, a 110 HUM BBIYHUCJIAIOT YaCTHBIC OCTATKU B ITPOLCHTAX.
m
ar= — 100,
m

re a) — YacTHBIH OCTATOK HA JaHHOM cHTe, %, m1—Macca OCcTaTKa Ha JaHHOM
CHTe. I, m—Macca OpoOBL, T.

Ilo maHHBIM YACTHRIX OCTATKOE BRIUHCIIHOT MOIHBIE OCTATEH.

Ai=Ya,+a

rae Ai—IoJaMHu OCTaToOK ya PacCMaTpPUBAaeMOM CHTe» %; a—4acTUM» OCTaTKH, %o; a—

OCTaTOK Ha paccMaTpuBaeMoM cure, %o.
PesynbpTaThl pacceBa BHOCAT B Ta0. 51

Tabmura 51

|,}_lI/IaM€prI OTBEPCTUU CHUT, 1,25 0, mm

d, Mmm [T cp. mm L vm |
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MU

YacTHbIe OCTaTKH, r
YacTHbIE  OCTaTKa. %
ITomnuere OCTaTKH, %
HopmartusHbie TMIOJIHBIE
ocTatk, %

Tam, rne Mo TeXHUYECKUM TpeOOBaHUSAM BBOASTCS [OMOJHUTEIbHBIE CHUTA, HUX
JTMaMeTp TakKe 3aHOCAT B TaOiuily. CpaBHUBAS MOJYYEHHBIE OT pacceBa MOJIHBIE OCTATKU C
HOPMATHBHBIMH, JI€TIAIOT 3aKIIOYCHWE O TMPUTOMHOCTH IIeOHS s OEToHa 1o
I'PaHYJOMETPUYECKOMY COCTaBY.

st Gonbliie HArJasSAHOCTH IO pPe3yJibTaTaM HCHbITAHUS CTPOUTCS Tpaduk, Ha
KOTOPOM IO OCH a0CHHMCC OTKIAABIBAIOTCS TUAMETPhl OTBEPCTHUI KOHTPOJIBHBIX CUT, & TI0 OCH
OpJIMHAT HOPMATHUBHBIC 3HAUCHUSI TIOJTHBIX OCTATKOB Ha 3TUX CUTax 1o Tabiu. 51.

CoenuHsAsl TOYKH, COOTBETCTBYIOIIME BEPXHUM IMPEIACIbHBIM 3HAUYCHUAM IOJHBIX
OCTaTKOB, a 3aTeM—HWXHUM, MOJy4YaeM IMpeJeNbHble KpuBble. OTKIaAbIBas Ha 3TOM
rpaduke (puc. 24) MOJIHBIE OCTATKH MCIBITYEMOTO IIE€OHS, COCMUHSAS MOTYYECHHBIE TOYKH,
MoJlyyaeM KpUBYIO pacceBa. Eciiu KkprBasi He BBIXOJUT 3a MpeeibHbIE, TO MEO0EHb CUNTACTCS
npurogHsiM. [1o TakoMy MPUHITUITY UCTIBITBIBAIOT BCE (PPAKIMU IIEOHS, BXOSIIETO B OCTOH.

Conepxanue pa3nuyHbIX (Dpakiuii B KPyIMHOM 3aMoJHUTENE MPHU MOA00pE COCTaBa

0eToHa JOJHKHO COOTBETCTBOBATh YKA3aHHOMY B Ta0J1.52.

Tabmura 52

Haubonbmas |Coneprxkanue Gppakiuii B KpyImHOM 3aroHuTENe, %
KPYIIHOCTb MM

or51010 |cB 10 1020 |cB.20 10 40 |cB. 40 mo 70 |cB. 70 10120
20 25—49 60—75
40 15—U 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.

OnpeneneHue BJIAKHOCTH, CPeIHEl NJIOTHOCTH, HACHIITHOM MJIOTHOCTH ¥ MMYCTOTHOCTH

meons mo F'OCT 8269.

1. Onpenenenue cpeaHeil 1 HACBINHONM MJIOTHOCTH HIeOHS (TPaBuUsi)

JlaboparopHoe 000pyTIOBaHNE H MaTEPHAIIBI:

Becbl HacTonpHbIE 1MQepOnaTHbie, BEChl A THAPOCTATUYECKOTO B3BELIMBAHMUS,
CYLIWIBbHBIN 1IKad, COCYyA IS HACBIIIECHUS IIeOHs (TpaBUil) BOAOH, CHTAa U3 CTaHIAPTHOTO

HaOopa, metayundeckas metka. [lledbens [Tomapie octatku %

JlHaMeTphl OTBEPCTHH CHT
Puc. 24 rpadBK 3epHOBOTO COCTaBa MMebOHS

1

..v'}“.:.-‘

g
A
-y

-
{Psadie &
. .t ey

Prc. 25T ATHYECKHE BECHL
CeT4aTEn (1T PHPOEAHHEIH) CTaKaH; 2—COCY] CO CIIH-
BOM 19 BOJEL 3 * JPOOBIO »IUTT

CTaKaHa E BOJE:

VPAaEHOECIIHEAHHA BECA CETIATOr O

N3 mebns kpymHocThio a0 40 MM OepyT mpoOy Maccoit okomno 2,5 xr. Ilpu

ucneiTanuy mebHs (rpaBusi) (pakmuu kpymnHee 40mm OepyT mpoOy Maccoil OKOio 5 KT,
3epHa kpymHee 40 MM IpoOSAT 10 ModMydeHus dactuil pasmepoM He Oosee 40 mm. IIpoOy
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BBICYIIMBAIOT JO IIOCTOSIHHOM MacChl, MPOCEUBAIOT YEpe3, CUTO C OTBEPCTUSIMU
COOTBETCTBYIOIIMMH HAaWMEHBIIIEMY pa3Mepy, 3epeH JaHHOU (pakiuu-1eOHs (TpaBus) U U3
OoCTaTka Ha cuTe oTBemmBaroT JBe HaBecku Mo 1000 r kaxpas. 3aTeM KaXAyH0 HABECKY
nieOHs ( rpaBUs) HACBIIIAIOT BOJION IMOTpy»as B BOJy KOMHATHOM TeMIlepaTyphl Ha 2 daca
TaK, YTOOBI YPOBEHB BOJIBI B COCY/I€ OBLI BBIIIE MTOBEPXHOCTHU II€OHs (TpaBusi) HE MEHEE YeM
Ha 20 MM.

ITocne storo mpoOy 1meOHs (TpaBus) BBIHUMAIOT W3 BOJBI, YJajss BJIary ¢ HX
IIOBEPXHOCTU MSTKOW - BraXxHOW TKaHbIO, W B3BEIIMBAIOT CHAYAJIA HA HACTOJBHBIX
udepOIaTHBIX BECax, a 3aTeM Ha THUAPOCTATHUECKUX (puc. 25)

CpeaHIo0 TIOTHOCTH BBIYUCIISIOT TTO (JOPMYIIE .

mp .
Po=——"  r/em’
my =Mz

I'ne m—mMacca poObl B CyXOM COCTOSIHMM, T, m;—Macca MpoObl B HACHIIIEHHOM
BOJIOM COCTOSTHUM Ha BO3JlyX€, I'; My-Macca NpoObl B HACKIILIEHHOM BOJIOM COCTOSIHUU B BOJIE,
I' p——ILIOTHOCTb BOJIBI, paBHast 1 r/cm’.

Pe3ynbTaTel HcbITaHUA 3aHOCAT B Ta0J. 53.
3a OKOHYATENbHBIA pPE3yJIbTaT MPUHUMAIOT CpeAHee apu(PMETHUYECKOE 3HAYEHHE JIBYX
VMCIIBITAHMH, OTIMYAIOIINXCA JAPYT OT Apyra He Gonee 0,02 r/cm’.

OmnpesenieHue HACHIITHOM TJIOTHOCTH 111€OHSI (TpaBusl)

Ne [Marepua |Macca npo6st B{Macca mpoObi|Macca mpo6a!|Cpenusis
UCII|JT CyXOM  COCTO-|B HACBIILICHHOM |B IJIOTHOCTH
SHUH, T, T COCTOSIHUM  «a|HACBIILICHHOM
BO3ayxe» #fij,|cocTosiHUEe B
T- BOJIE, T%, B*
1
2

JlabopaTopHoe 000py10BaHUE U MATEPHUAJIBI:

Becnl HacTonbHbIe 1M epOIaTHBIS, CYIUIBHBIN miKad, MepHble IHHAPHL. [I[eOeHb.
BricynieHHbIN 10 TOCTOSHHONW Macchl eOeHb Mpu HauOoJblei kpynHoctr 10 MM

HACKIMAIOT € BBHICOTHI 10 CM B IIpeIBapUTENIHLHO B3BEIICHHBIM MEPHBIN IIMIHHAP 00beMOM 5 1

0 00pa3oBaHUsl KOHYCA, KOTOPHI CHHUMAaeT BPOBEHb C KpasiMu (0€3 YIJIOTHEHHs)» TOoCIe

Yero MUIUHAP co IeOHeM (rpaBueM) B3BEIIMBAIOT. HachIMTHYIO MIOTHOCTH BBIYUCISIOT C

TOYHOCTHIO 710 10 kr/M3 o hopmyre

_ mg—my

Pr=—

r7ie m;—mMacca MEpHOro MWIMHAPA, KT; T%—Macca HWIMHIPA CO IIeOHEM, KT
V—o0beM nunuHapa, M. JlaHHbBIC 3aHOCAT B Ta0MI. 54.

No Macca Macca O0BeM Hacwinnas
HCII. MEPHOTO WIAHADA C|mutMHIpa [UIOTHOCTb.
Marepuan p ! AP H Apa,
MUAIUHAPA, M |eOHeM,
KT
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[

3a OKOHYATENbHBINA pe3yibTaT MPUHUMAETCA CpelHee apudmeTHueckoe 3HAUCHHE
JBYX UCIIBITAHUU.

2. Onpenesnenne MyCTOTHOCTH.

[TycTtoTHOCTH, 1IEOHS (TpaBUs) OMNPEACHAIOT 10 TMPEABAPUTEIHPHO HAWJICHHBIM
3HAYCHUSM CPEIHEW W HACBHIMHOW IUIOTHOCTH IeOHs (rpaBus). [lycToTHOCT, MO 00BEMY
BBIUHCIISIOT ¢ TOUHOCTBIO 10 0,1%

Ve =( 1 — 22 ) 100,
Po
rae P,—cpenHss miuoTHOCTh 3epeH 1ieOHs (rpaBusi), I/cM3; HaAChIHAS TUIOTHOCTH IIEOHS
(rpaBus), T/cM.

[lycTtoTHOCTB 11€0HA U1 O€TOHA HE AOJHKHA MpeBbIaTh 45% B OTYETE pE3yNbTaTh

ompe/ereHus MyCTOTHOCTH 1IeOHS CBOAAT B Ta0I. 55.

marepuan  |CpemHsas mIOTHICTh |HachimHas ITycTOTHOCTS.

IJIOTHOCTD
3

P,, r/cMm

3. OnpeaesieHHA BOAONOTJIOIIEHUS

JIaGoparopHoe 000pyJOBaHHE HU MaTepUabL:

Becsl, MeTamueckas meTka, CymuibHbIN ikad, cocyn ¢ BojaoH, [lledeHs.

Ot mojsexaniero UCHbITaHUIO 1IEOHs (TpaBusi) OTOMPAIOT MPoOy, Macca KOTOpOH
3aBUCUT OT HauOousblleld KpynHocTH I1eOHa (rpaBus). Hanmpumep npu HamOombLien
kpynHoctu 10 10, 20, 40 mm OepyT npoOy cooTBeTcTBeHHO Maccol 0,5; 1 u 2,5 Kr.
3epHa 0TOOpaHHOW MPOOBI OYUIIAIOT METAIUIMYECKON MIETKOM OT PHIXJIBIX YACTHUI[ U MbLIN»
IPOMBIBAIOT U BBICYIIMBAIOT B CYIUIMJIBHOM IIKa(y 10 MOCTOSIHHOW MAcChl, 3aT€M MTOMEIIAIOT
B COCY/[l C BOJOW KOMHATHOM TemrepaTypsl Ha 48 4acoB Tak. YTOOBI YPOBEHb BOJIbI B COCY/IE
ObLT BbIIE MOBepxHOCTH TeOHs (TpaBusi) HA 20 mMM. [locne BeimepKUBaHUSA B COCYAE €ro
BBIHUMAIOT, BBITUPAIOT MSATKOW BIAXKHOW TKaHBIO W HEMEIJICHHO B3BemnBaioT. [Ipu stom
Maccy BOJbl, BBITEKAIOIIEH M3-110J 3epeH I1eOHs (rpaBus),, MOMEIIEHHBIX Ha YaIIKy BECOB,
BKJIFOYAIOT B MAcCy MpPOOHI.

Bononornomienne medHs (rpaBusi) Bei Beraucisior ¢ Tounoctsio 110 0,1% mo ¢popmye

=27 1009

my

B

r71e m;—mMacca IpoObl B CYyXOM COCTOSIHHUM, T; T2—TO K€ B HACHIIIIEHHOM BOJIOW COCTOSIHUH,
T.
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3a BojomorioneHbe NpuHUMAETCsl cpeaHee apupMeTHIeCKoe BOAOIMOTIIOMIECHHS IBYX
npo0 meOHs (rpaBus).
Pe3ynbTaThl onpeeneHusi BOAOMOTIOMIEHHS MeOHs CBOISAT

Marepuan |Macca mnpo6sl B| Macca 1npoObl  B| Bomomnormomienue,
CyXOM  COCTOSIHMH,| HACBIIICHHOM
ml,I’ BOJAOM COCTOSIHMH,
my; ¢2

4. OnpeneneHue NMPUroOAHOCTU IEeOHS 1Jisi 0€TOHA CPaBHEHMSI JTAHHBIX
onbiToB ¢ ['OCTamu onpeneneHust NPUrOAHOCTH 1I€OHS /111 OETOHA» BBIITUCHI-
BatoT u3 ['OCTa TexHuueckue TpeOOBaHUs Ha LIEOEHb Ui JaHHOIO OETOHa,
CPaBHUBAIOT UX C JAHHBIMH HCIIBITAHUH U JIEJIAI0T COOTBETCTBYIOLIEE 3aKIIFOUCHHE.
Hcnoan3yemas aureparypa
1. TOCT 8267-93. 1lebeHp u rpaBuii U3 IUIOTHBIX TOPHBIX MOPOJ JIsI CTPOUTENBHBIX
pabot. TexHnuecKue yciaoBHs.
2. TOCT 8269.0-97. Illebenp M rpaBuil M3 IUIOTHBIX TOPHBIX IOPOJ U OTXOJOB
IPOU3BOJACTBA JJIA CTPOUTENBHBIX paboT. Metoasl (QU3MKO - MEXaHUYECKHX
VCTIBITAaHUU.

JlaGoparopHasi pabora Ne7.
OnpeneseHue ApooUMOCTH eOH (TPpaBHsi) IPH C:KATHH B LIWJIMH/PE U ONpeaesieHre
HCTHPAEMOCTH B 10J109HOM Oapadane mo I'OCT 8269.

Hean padorei: Hayunthes onpenensTe MapKy medHs o JpoOMMOCTH U UICTHPAEMOCTH.

1. Onpeoenenue npounocmu wiebns (cpasus).
[IpssiMoe ompeneneHre MPOYHOCTU 3€peH MIeOHS (TpaBHsi), MMEIONIUX HEMPABUIHHYIO
dopmMy, BecbMa ci0xkHO. [103TOMY MpOYHOCTH 1IEOHS OLIEHUBAIOT KOCBEHHBIM IMYTEM — I10
€ro IpoOUMOCTH.

JpobumocTh 11eOHsI (rpaBusl) OMpeaAeseTCs CISAYIOIUM 00pa3oM: HABECKY IICOHS,
¢bpakuuu 5-10 unu 10-20 mMm, mMaccoii 400 T HACBINAIOT B CTAIBHOW HWJIMHAP TUAMETPOM
75 MM, a CBEpPXY YCTAHABIUBAIOT ILTYHXKED.

[Ipubop momemarT MOJ Mpecc, rae Ha medeHb cosmatoT Harpysky 50 xkH co
ckopocThio 100-220 xr/mMuH. YacTh 3epeH npu 3ToM paspyiiaercs. [locie cuatus gaBiaeHus
HABECKY /1 MOJBEPTalOT PacCeBY Ha CUTE, pa3Mep OTBEPCTUH KOTOPOTro B 4 pa3a MEHbIIE
MUHHUMAaJBHOTO pa3Mepa 3epeH B HaBecke (2,5 mm st ppakiuu 10-20 mm) u onpenensercs
Macca OCTaTKa Ha CHUTE M.

JpoOuMOCTh MOCYUTHIBACTCS 1O PopMmyie:

m-—my;

Ip.= "1 100 %.

m
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B 3aBucuMocTH OT JpOOMMOCTH IIPH CHKATUM B LUIUHAPE Me0EHb U TPaBUN JTOJKHBI
COOTBETCTBOBATh TPEOOBAHUAM, YKa3aHHBIM B Ta0JI. 6.

Taonuya 6. Mapku KPYNHOIO 3aNI0JIHUTEJIA 110 POYHOCTH

Macca [Totepst mo mMacce, Py UCIIBITAHUYU B IWIIMHIpE, %0 Mapxka

mebns mo | Illebens u3 mopon ) IlleGers 13 1o

INPOYHOCT | OCaJO0YHBbI | MarmMaTu4ueck | I'paBuii JIpoduMoc
rpaBus

7 X ux TH

1400 — o 9

1200 To 11 911 Jlo8 Jlo 10 Jlp- 8

1000 11-13 11-13 8—12 10— 14 Jp. 12

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

600 15-19 15-12

400 1904 — 16 — 24 18 —26 Hp. 24

2. Onpeoenenue ucmupaemocmu 6 noJa104HOM dapabane.

Hctupaemocts (WM3HOC) 1IeOHS (TpaBusi) OMPEAENSAIOT IO IMOTEPEe MacChl 3€peH Mpu
UCIIBITAHUM TIPOOBI B MOJIOYHOM Oapabane ¢ mapamu. llledens (rpaBuit) gpakumii ot 5 10
10, cB. 10 1o 20 u cB. 20 10 40 MM B COCTOSIHUM €CTECTBEHHOM BJIAXXKHOCTH MPOCEUBAIOT
yepe3 JBa CHTa C OTBEPCTUSIMU pa3MEpaMH, COOTBETCTBYIOIIUMH HauOoibpiiemy D u
HauMeHbllleMy d HOMUHAIBHBIM pa3MepaM 3epeH JaHHou (pakiuu. M3 ocratka Ha cuTe C
OTBEPCTHUSIMU pazMepoM d OTOMPAIOT JIBE MPOOBI MO 5 KT ¢ MPEAeIbHON KPYIMHOCTHIO 3€PEH
10 20 mm 1 1Be ipoOsI 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 3arpyXar0T B IOJOUYHBIM OapabaH BMECTE C UYTYHHBIMH WU
cTajnbHbIMU apamu (auamerpom 48 mm, maccor 405+10 r kaxablid), 3aKPEIUISIOT KPBILIKY
OapabaHa ¢ IPUBOJIAT €0 BO BpallleHHe co CKOPocThio 30—33 06/MuH. UKCIIO YyTyHHBIX WIH
CTaJILHBIX IIAPOB U 00IIIee YUCI0 000pOTOB OapabaHa B MPoOIECCe OJHOTO UCIILITAaHUS 1IEOHS
(rpaBus) mpuHHMaroT no Tadmuiue 5. [lo okOHYaHWM HCHBITaHUSA colaepkuMoe OapabaHa
MIPOCEUBAIOT YEPE3 CUTO C OTBEPCTUSAMHU JUAMETPOM 5 MM U KOHTPOJBHOE CHTO C CETKOM No
1,25. OcTaTku HA CUTaX COCAUHSIOT M B3BEIINBAIOT.
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Pa3mep ¢pax-
LUU eOHs
(rpaBusi), MM

Hucno uyryHHeix

WJIA CTaJIbHBIX 111a-

poB, HEOOX0AUMOE
JUISL UCTIBITAHUS

Yucno oboporos
noJioyHoro dapada-
Ha, HEOOXoAMMOe
JUISL UCTIBITAHUS

npoOsl, LT, npooskI
Ot 5 no 10 8 500
CB.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
OTBEpPCTUAMHU AUAMETPOM 5 MM M KOHTPOJIbHOM cuTe ¢ ceTtkoil Ne 1,25, r. 3a pesynbrar
UCTIBITAaHUST ~ TPUHUMAIOT  CpeHeapu(PMETHYECKOe 3HAYEHHWE JIBYX  MapaIeIbHBIX
UCTIBITaHUM. Mapku 1o HCTHUPAaeMOCTH IeOHS W TpaBHsl JIODKHBI COOTBETCTBOBATH
TpeOOBaHMSIM, YKa3aHHBIM B TabuIIE 6.

2 wans,

Mapka no ucTupaemMocTu [Torepst Macchl Npu ucnbiTanuu, %
eOHs U rpaBus 11eOHs rpaBusi
nl J1o 25 BkJItOM. J1o 20 BkJ11OMU.
12 Cs. 25 no 35 Cs. 20 no 30
U3 "35 "45 "30 "40
H4 "45 " 60 "40 " 50

JlaGoparopHasi pabdora Ne 8.
OnpeneneHue HCTUHON M HACHINHOM MJIOTHOCTH IIeMEHTA.

Ieab padoThI: onpeieieHne CBOMCTB U MapKH MOPTJIAH/IIIEMEHTA.
OOopynoBanue W NpUHALJIEKHOCTH: TpuOop Buka, chepuueckas darika, jomarka s
nepeMeIMBanus, BeTpsxuBatomuid ctoimk b. I'. CkpamTaeBa, 6a4oK JJis KUIISTYCHUS, BaHHA
C THUIPABIMYECKAM 3aTBOPOM, BUOPOTUIOIIAAKA JabOpaTOpHast, MPECChl THUIPABINYECCKUE JTsI
UCTIBITAaHUS HAa W3TUO W Ha cCxkartue, (POopMbI-OATIOUKH, TEXHHUYECKHE BECHl C HaOOpOM
Pa3HOBECOB.
Ha naGopatopHyto paboTy OTBOAUTCS JABa 3aHATHS. Ha miepBOM 3aHATHH CTYACHTHI
OTIPEICIAIOT HOPMAJIBHYIO TYCTOTY IIEMEHTHOTO T€CTa, PABHOMEPHOCTh M3MEHEHHUS 00beMa
IIPY TBEPICHUHU, CPOKH CXBATBIBAHHMS W HM3TOTOBIISIOT OOpa3Ilbl JJIS OMPEICICHUS MapKu
neMeHTa. Ha BTOpOM 3aHATHM MPOU3BOIUTCS OCMOTP JIETICIICK, HWCIBITAaHUE 00pasloB Ha
U3rH0 M CKaTHe, OTPEICIAETC MapKa IEMEHTA.
JlaGopaTopHoe 000py10BaHNEe U MATEPHUAJIbI:

Becost wameunsle wunu nudepOnaTHbie, NPUOOP I OMPEAETICHUS HACHITHOM
MJIOTHOCTH TIEMEHTA, METAJUTNYECKast IMHEHKa.
[TopTnanauemMenr.
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Jlng ompeneneHus TJIOTHOCTH IEMEHTa B BOPOHKY mpubopa (cMm. puc. 4) mnpu
3aKpBITON 3aJBMKKE HACBIMAIOT OKOJO 2 K- HCHOBITYEMOrO IIEMEHTa, Mol TPYyOKy
YCTaHABJIMBAIOT MPEIBAPUTEIHHO B3BEIICHHBIH MEPHBIM IIIMHIP MAacCOM m; C U3BECTHBIM
o6béMoM (Hampumep, 1000 cM’), OTKPBHIBAIOT 3a[BIKKY M 3alOIHAIOT COCYH. 3aTeM
3a/IBIDKKY 3aKPBIBAIOT U OCTOPOXKHO METAJUIMUECKOW WM JIEPEBSIHHOM JIMHEMKOW Cpe3aroT
U3JIMIIEK [IEMEHTa BPOBEHb C KposMU nuiuHapa. [Ipyu 3ToM cocya OJKEH YIUIOTHUTHCA U
€ro IJIOTHOCTh YBEIIUYHUTCSL.

Cocyn ¢ IEeMEHTOM B3BEUIMBAIOT U OMPENEISIOT HACBITHYIO INIOTHOCTH MO (hopMyIie

m2 -ml —
Pm= - riear
. 3
r7ie m;-Macca [MUWIMHAPA, T'; My-Macca MUIUHAPA C LIEMEHTOM, T; V-00bEM HMIHHIPA,CM .
Pe3ynbpTaThl HCIBITAHUI 3aHOCAT B Ta0. 34.

TabOmuma 34
Ne Macca UUIMHIPOB, Macca uununapa HachinHas mioTHOCTh
UCIIL. mi, T C IIEMEHTOM, My, T Py oM
1
Cpennee

3a OKOHYATENIbHBIM pe3yibTaT OepETcs cpenHee apudpMeTHyeckoe 3HaueHHEe IBYX
ucnbITaHUN. PacxoxxieHne Mexay ABYMsI MCIIBITAHUSIMHU HE JIOKHO mpeBbiath .02 /oM.
HacpimmHas mI0THOCTh IIEMEHTA B PHIXJIOM COCTOSIHUM KoJiebsercs ot 950 mo 1350 KT/M".
2. OnpegesieHne HCTUHHOM IVIOTHOCTH LIEMEHTA.

JlaGopaTopHoe 000pya0BaHUE U MATEPHAJL:
O6bemomerp Jle-Illatenbe, TeXHUUECKHE BEChl C pa3HOBECAMHM, IITATUB, BOPOHKA,
TEPMOMETP, COCYT C BOJIOK.

O6bemomeTp (CcM. pHC. 5) HANOJHAIOT OO HUXKHEH HYJIEBOM 4epThl O€3BOAHBIM
KEPOCHHOM, UHEPTHBIM 10 OTHOIIEHHUIO K LIeMeHTy. [locne 3Toro cBoOOAHYIO OT KUAKOCTU
4acTh (BBIIIE YEPTHI) TIIATEIHHO MPOTUPAIOT TAMIIOHOM U3 (PUILTpOBaHOM Oymaru.

3areM 00bEMOMETP MOMEMIAIOT B CTEKJISHHBIM COCYT C BOJOM, UMEIOIICH TeMIepaTypy
20.

B Bosie o6beMomMeTp ocTaérces BcE€ BpeMs, oka UAET ucnbiTanue. YToon
00BEMOMETP B 3TOM IOJIOKEHUH HE BCIUIBIBAJI, €0 3aKPEIISIOT Ha IITATUBE TAK, YTOOBI BCS
rpalyupOBaHHAS YacTh MIEHKH HAXOAWIACh B BOJE. J{JIs1 MCTIBITAHUS UCTIONB3YIOT MPOOY
LEMEHTA, IPEJIBAPUTEIHHO BRICYIIEHHYIO B CYyIIMILHOM Ikady npu tremneparype 105-110 B
TEUECHUE 2 YaCOB OXJIAKIAEHHYIO B SKCUKATOPE.

Ot »T0#1 poOHkI 1IeMeHTa ¢ TOYHOCTHIO /10 0.01 T oTBemMBaKOT 65 T U BHICHINTAIOT B
npuodop JI0KEUKON yepe3 BOpOHKY HebobiuMu nopuusiMu. [locne Toro kak Best mpoda
LIEMEHTA 3achlllaHa B IPUOOP, YPOBEHB KUJIKOCTH B MPUOOPE MOJHUMAETCS 10 OJTHOTO U3
JIEJICHAN B MPEAETIax BEPXHEU IpayupOBaHHON YacTu. s yaaneHus my3ppbKOB BO3/1yXa,
KOTOPBIE MOTYT YAEP>KUBATHCS HA YACTHUIIAX [EMEHTa, TPUOOP BHIHUMAIOT U3 COCY/a U B
HAKJIOHHOM TOJI0KEHUHU TTOBOPAYMBAIOT B TeUeHUU 10 MUH Ha INIaJIKOM PE3UHOBOM KOBPHKE.
[Tocne 3Toro nmpubop CHOBa MOMEIIAIOT B COCY C BOAOM. 3aTEM MPOU3BOAIT OTCUET YPOBHS
KHUIKOCTHU B TIprOOpE.

HcTuHHAs MIIOTHOCTH LIEMEHTA (r/c:M3 )
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P= — (r/ca

Jlii onpesiesieHnst ICTUHHOM TUIOTHOCTHU MPOBOJIAT JABA UIBITAHUSI OAHOTO U TOTO XK€

LIEMEHTA U U3 MOJIyYEHHBIX PE3YyJIbTaTOB BBIYUCISIOT CpeHEE apu(PMETUUECKOE.
3

PacxoxaeHue Mexay ornpeneaeHus MU He JoJkHO npesbimars 0,02 r/em”. [lpu
OOJBIIEH pa3HUIIE UCIBITAHUS TOBTOPSIIOT A0 TEX MOP, IOKA 3TO YCIOBUE HE OyAEeT
BBIIIOJIHEHO. Pe3ynbTaTsl 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 =

[1poObI IeMeHTa AJ1s1 JIabOpaTOPHOM PabOThI TOTOBSTCS 3apaHee Ja0OPaHTOM.

JlaGopaTopHnasi padora Ne 9.
OnpeneseHue TOHKOCTH MOMOJIA.

JlabopaTopHoe 000py10BaHUE U MATEPHUAJIBI:

Cuto c cetkoit Ne 008, mpubop 1151 MEXaHUUECKOTO MPOCEUBAHUs, TEXHUUECCKH BECHI
C pa3HOBECaMH, MOPTIAHALIEMEHT.

ToHKOCTH TIOMOJIa OMPENENACTCS CUTOBBIM aHAIU30M C IMOMOIIBIO TMpUOOpa s
MEXAHUYECKOTO TMpoceuBaHus ueMeHTa. s ucnblTaHud oTBemMBalOT S50 T 1IEeMEHTa,
IPEeIBAPUTEILHO BBICYIIEHHOTO B CYIIMJIBLHOM IIKa(dy B TeueHuu 2 4 npu temneparype 105-
110 °C, 1 HachImaoT ero Ha CHUTO. 3aKpbIB CUTO KPBIIIEYKOW, YCTAHABIMBAIOT €r0 B MPUOOP
Y BKJIFOYAIOT JJIEKTPOJIBUTATENb Ha 6-7 MUHYT, 3aTEM €T0 BBIKIIOYAIOT, U3BJIEKAIOT CUTO,
CHUMAIOT KPBIIIKY U MOJIOH.

UtoObl mpOBEpUTH OKOHYAHHE TMPOCEUBAHUS, BBIMOJIHSIIOT  KOHTPOJHHOE
MpoceuBaHUE BPYUYHYIO Ha JMcTe TisHIeBord Oymaru. IlpoceuBanue cumTaercs
3aKOHYCHHBIM, €CITM B TeueHHH | MuH depe3 cuto mpoxonut He 6omee 0,05 r nement. Ilo
OKOHYaHWHU MPOCEUBAHUSI OCTATOK Ha CUTE B3BEIIMBAIOT ¢ TOUHOCTHIO 70 0,01 r. TOHKOCTH
noMoJia ONpEAENSIoT, KaKk OcTaToKk Ha cute ¢ cetkod Ne 008 B mpoleHTax oOT
IIepBOHAYAJILHON MacChl MpocenBaeMoil MPoObl. TOHKOCTH IMOMOJIa IEMEHTa JO0JKHA OBIThH
TaKOM, 4TOOBI MPU MPOCEUBAHUU MPOXOAWIO He MeHee 85% MmpoObl, a OCTATOK HA CUTE ObLI
He 6onee 15%.

Ecaiu B nabGopatopuu OTCYTCTBYeT HOpHOOp [JII MEXaHUYECKOrOo IPOCEHBAHMS,
HaBECKY MIPOCEUBAIOT UEPE3 TO KE CUTO BPYUHYIO.

[ToaroroBka mpoObI LIEMEHTa MPOBOJUTCS 3apaHee JlabopaHTOM. TOHKOCTH MOMOJIa
BBIYHUCTIsICTCS 10 popMmyrie:

T = 22100,
1441
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r7ie M-B34Tasi HABECKa LIEMEHTA, T'; M;-OCTaTOK HA CUTE, T.
Pe3ynbrarhl ucnibITaHuii 3aHOCAT B Ta0J. 36

tabmura 36
Nen/m | HaBecka miemenTa, m Octarok Ha cute Ne 008, | TOHKOCTH IOMOJIA,
my T 5 %0
1 50
2 50
cpenHee

B otuere naercs 3akir04eHre 0 COCTaBIEHUU TOHKOCTH nomoJia iemenTa ['OCTy.

JlabopaTopHnasi padora Ne 10.
1. OnpenesieHne HOPMAJIBLHOM I'yCTOTHI IIEMEHTHOI0 TeCTA.

JlaGopaTopHoe 000py10BaHHE U MATEPHAJIBI:
Onpeoenenue Hopmanvuou 2ycmomst. HopmanbHas ryctota HI' 1LIEMEHTHOTO TecTa
XapaKTEepU3yeTCsd MHMHUMAaJIbHBIM KOJIMYECTBOM BOJBI 3aTBOPEHMS, BBIPAXKCHHON B
IPOLIEHTAaX OT MAaCChl LIEMEHTA:

HI'= B/I]- 100 %.

Hopwmanbhyto rycroty onpezenstoT Ha npudope Buka (cMm. puc. 7)

4
////
///
L\\\ rl o )
e [ P o | e
~ I
b S
\_\\\
7\‘\\7 40 g 6
N 30 o S
\\\ , 2 o0 ////
™~ 7 30 - =
5 |
o L
S
i ; :
R / \
. / \

Puc. 7. Cxema npudopa Buka
1- nimMTa CTAaHUHBI; 2- CTAHMHA; 3- yKa3aTelb; 4- CTSKHON BUHT; S-BTYJIKA;

2- 6- npykuHHAsA 3a11e/Ka; 7-1KaAJAa ¢ MIWLIUMETPOBbIMHU JejieHussMu ot 0 10 40;
8- nuIMHApUYecKkHii cTep:keHb; 9- onpaBka; 10- uriaa (mectuk); 11- niacTunka
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JInst mpUTrOTOBIICHUS [IEMEHTHOIO T€CTA B MPOTEPTYIO BIAXKHOW TPSIMKOM YaIlKy BBICHIIAIOT
400 r nemenTa u BiuBaroT 25-30 % (1o 3agaHuI0 IIpenoaaBarTess) OT MacChl IIEMEHTa BO/IbI.
CMmech nepeMenlInBaioT, a 3aTEM B TEUEHUE 5 MUH. SHEPTUYHO pacTUparoT. [[puroroBneHHbIM
TECTOM 3allOJHSIOT KOJbIO MNpubopa. JlerkumMu ymapamMu O CTOJI TECTO YIUIOTHSIIOT U
Cpe3aroT BPOBEHb C KPasiMU BIIAXKHBIM HOKOM. KoJibllo ycTaHaBIMBAIOT Ha CTOJIMK MpUOOpa,
NECTUK MPOTUPAIOT BIAKHOU TPSIKOM, TIOBOAST €ro JO COMPUKOCHOBEHUS C MMOBEPXHOCTHIO
TECTA U 3aKPEIUIAIOT CTEPKEHD 3aKUMHBIM BUHTOM. 3aT€M BUHT OTITYCKAIOT, U MECTUK MO
NEHUCTBUEM Beca CTEp>KHs morpyxaercs B Tecto. Yepe3 30 ¢ OepyT OTYeT MO LIKAJIE U
ONPENCINSIIOT TIyOMHY TOTPYXKEHUsI MeCcTHUKa. B TecTe HOpMaJbHOM TyCTOTBI MECTUK
OCTaHABJIMBAECTCS, HE NOWMAS HA 5-7 MM 10 ITJIACTUHKHM, HA KOTOPOM YCTaHOBIIEHO KOJIBIIO.
Ecnu 3a30p HEe cocTaBisieT 5-7MM, TO NPUTOTABIMBAIOT HOBOE TECTO, COOTBETCTBEHHO C
OOJIBILIMM WJIM MEHBIITUM KOJIMYECTBOM BOJIbI JISl OJIyYEHUS TPEOyeMOTo pe3yibTara.

2. OnpejesieHne CPOKOB CXBATHIBAHUS IIEMEHTHOI0 TeCTa.

JlaGopaTopHoe 000pya10BaHUE U MATEPHUAJIBI:
npubop Buka ¢ wurmioii, nmabopaTtopHas Mellajika, 4yailia, BEChbl C pa3HOBECaMH, MEPHBIN
uUIMHAP250 M1, 4ackl ¢ CEKyHAHOU cTpeiikoid. [lopTiaanaueMeHT.

Cpoxu cxBaThIBaHHS IIEMEHTHOTO TECTa ONpeEesitoTess prubopoM Buka, B KoTopoM
IIECTUK 3aMEHSIETCS WIJION, a Ha IUIOLIAJAKYy ITOMEIIAETCS TPY3UK, COXPAHSAIOIIHUN Maccy

nonBmwkHOW yacth 300 = 2 r. Cpoku CXBaThIBaHHS OMPEACIAIOT Ha TECTE HOPMaJIbHON

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

OrnpenenieHrue CpOKOB CXBAThIBAHUS MPOU3BOJIUTCS TaK K€, Kak B 1. 4.1.3. 3a Havaio
CXBAaTbIBAHUS IPUHUMAIOT BPEMSI C MOMEHTA 3aTBOPEHHMS IEMEHTA BOJOW 10 MOMEHTA, KOT/1a
WrJja He IOMJET 10 CTeKJISTHHOM MJIaCTUHKU Ha 1-2 mMM.

3a KOHEI| CXBaTblBaHUS NPHUHUMAIOT BpeMs OT Haudaja 3aTBOPEHHUSI LIEMEHTHOTO
TecTa JI0 MOMEHTA, KOr/ia urja OyaeT Mmorpykarbcsi B TeCTo He Oojee yeM Ha 1-2 mm. Uiy
MOTPY’KAIOT B TECTO uepe3 Kaxaple 10 muH. B Hayane ucneiTanusi, YTo0bI HE MOTHYTH UTITY,
e€ clierka MpUJEePKUBAIOT, KOT/Ia TECTO 3aryCTeET HACTOJBKO, YTO OMACHOCTh MOBPEKACHUS
uribl OyleT WCKIIOYEHa, Wrle JaloT BO3MOXKHOCTH OMYyCKaThCsi CBOOOAHO. Mecto
MOTPYKEHUS UTJIBI MEHSIOT, TMEPEABUTasi KOJIbIIO, MIJIy BBITUPAIOT MATKOW TKAaHBIO WIH
(GuUIBTPOBaHHOW OyMarou.

Hauano cxBaTbiBaHUs MOPTIAHAIIEMEHTA, MOPTIAHIIIEMEHTa C MUHEPAIbHBIMU JOOABKaMH,
[UTAKOMOPTJIAHIIIEMEHT u MYIII0JIAHOBOTO c MUHEPAJIbHBIMU nobaBkamu,
NUTAKOMOPTJIAHALIEMEHT U MYIII0JaHOBOrO MOPTJIAH/IIIEMEHTA JTOJDKHO HACTyNaTh HE paHee
45 MUH, a KOHEIl CXBaThIBaHUsI-HE Mo3aHee 10 4 ¢ MOMEHTa 3aTBOPEHUSI IEMEHTHOTO TECTa
BOJIOH.

Pe3ynbTarsl ucnbITaHUi 3aHOCAT B Tab. 38.

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

KOHCI_I CXBAaTbIBAHWC ECMCHTA YUaIIUCCSA HC OIIPCACIIAIOT. BBIBO)I O IIPUTOAHOCTH
HNEMCHTA 110 CPOKaM CXBATbIBAHMUAL. ..
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Cpoku CcXBaThIBaHUSI MOTYT OIPEACIATHCS TaKKe IMIEeCTUTHE3IOBBIM aBTOMATHIECKUM
npudopom AIICC no MHCTPYKIUU, TPUITOKEHHOU K pUdopy.

3. OnpenejieHne paBHOMEPHOCTH U3MEHEHH e
00b€Ma HEMEHTHOI'0 TeCTA NPHU TBEePACHUM.

JlaGopaTopHoe 00opy10BaHuE U MaTepHJIa

O6opynoBaane mo m. 4.2.4, 0a4yoKk Jis KUIISYCHUS, BaHHA C THIPABIUYCCKUM
3aTBOPOM, AJIEKTpOIuIMTKa. llopTinanaueMeHt.

PaBHOMEpHOCTH M3MEHEHNE 00beMa IIEMEHTHOTO TECTa OMPEICTSETCS KUIITYCHUEM B
BOoZic OOpasroB-yenemiek. JlJis TMPOBENCHHS HCIBITAHUS TOTOBUTCS TECTO HOPMAIBHOM
TyCTOTHI.

OTBemMBaOT HABECKU TE€CTA MO 75 T, KAXKAYI0 U3 KOTOPBIX MPEBPAIIAIOT B IIAPUKH,
VKJIAJbIBAIOT Ha CTEKJISHHBIE IUIACTUHKH, MPOTEPTHIE MAIIMHHBIM MaclioM. JIErkum
MOCTYKWBAaHUEM IUIACTUHKH O CTOJ IMPEBPALIAIOT MIAPUK B JICMICIIKY JTHUAMETPOM MPUMEPHO
7-8 ¢cM W BBICOTOM B IeHTpEe 0K0JO0 1 cM. [TOBEpXHOCTH JIETICIIEK 3arila’kKhBarOT MOKPBIM
HOXKOM OT KpaeB K CepeluHe C TeM, 4TOObl MpHaaTh UM CHEpPUUYECKYI0 MOBEPXHOCTh U
ocTpbie Kpas. [IpuroToBiieHHbIE TaKUM OOpPA30M JICTICIIKH BBIIEPKUBAIOT HA CTEKJITHHBIX
IJIACTUHKAX 24 2 4 B BaHHE C TUAPABIMYECKHM 3aTBOPOM HAJ BOJOW MPHU TEMIIEPATYpE
20+2°C.

3aTemM JemenmKkd 6 CHUMAT W KIAAyT Ha penieTdyaryio Toiaky S5 Oauka 4 s
kunstueHus (puc.17)

Jlist momnepkaHusl TTOCTOSTHHOTO YPOBHS BOJBI B Oa4Ke OH COCIMHEH PE3MHOBBIM
[UJIAHTOM 7 C PETYJIITOPOM YPOBHS BOIBI 1.

C momo1Is0 MOIBMKHON TPYOKHU 2 ypOBEHB BOJBI B OaUKe YCTaHABIUBAIOT Ha 4-6 CM BBIIIE
MIOBEPXHOCTH JenemeK. badyok 3aKkpbIBarOT KPBIIIKOWM 3 M CTaBIT HA HArpeBaTEIbHBIN
puoop.

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

Puc. 17. Bayuok 1719 HCIEITAHHA JeNEIIeK KHIITIEHHEM C PErVIITTOPOM VPOBHA BOJEL
l-peryaarop VpOBHA BOZEI, 2-TMIOJBHKHAA TpyOKa; 3-Kpemnka; 4-0aduok; S-pemerdatad moaka; 6-
JISMEMIKH; /-pe3HHOBEIH ILJIAHT,;
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LlemeHT cooTBeTCTBYeT TpeOOBaHUSM CTaHAApTa, €CIU Ha JIMLEBON CTOPOHE JIETellekK,
MIOJIBEPTHYTHIC HUCIIBITAHUIO KUIISYCHUSAM, HET paguaibHbBIX, JOXOIANINX O KpaeB, TPEIINH
WIA CETKH METKUX TPEIINH, BUIUMBIX B JYITy WJIM HEBOOPY>KEHHBIM TJ1a30M, a TAKKE KaKHX-
00 UCKPUBIICHUH M YBEIMUEeHUS 0Obema Jieneniek. (puc.18 u 19).

JlabopaTopHasi padora Ne 11.
Omnpenesienue npeaesa NPOYHOCTH NP U3rude U CKATUM 00Pa3LOB-0aJI0YeK.

JlaGopaTopHoe 060py10BaHNEe U MATEPHUAJIbI:

JlaGopatopHasi Memnanka, BCTpSIXUBAIOLIUN cTONMUK, (popma-KoHyc, crampHas MITHIKOBKA,
pazbemMHble (POpMBI Oanodyek ¢ Hacaakamu, BHOPOIUIONMIAAKA, MPHOOp IJS HCHBITaHUS
OajloueKk Ha U3rud, TUAPABIMYECKUU Mpecc, IUIACTUHKHA JUIsl Mepelayd JaBJICHHsS Ha
MOJIOBUHKM Oanouek, nudepOnaTHbie BEChl, BaHHA C THUA-PABIMYECKUM 3aTBOPOM,
chepuyeckas metawmyeckas uama guamerpom 400mMM u BeicoTOM B 1eHTpe 100mMm,
cTajbpHas Kpyrias jonaTtka. [lopTaanaueMeHT, necok, Boa.

Jlnst ompezenieHust mpejena MPOYHOCTH IEMEHTa MPU U3rH0e W CKATUU TOTOBSIT 0Opa3iibl
oanouex pasmepom 40X40X160 mm U3 eMeHTHOTO pacTBopa cocraBa 1:3 (1 BecoBas yacTb
[IEMEHTA, 3 BECOBBIC YACTH MECKA).

Puc. 19. Jlenemxs, He BEIICPAKABIIHE HCIIEITAHHE
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Jlnst  ompeneneHWss HOPMAJbHONW KOHCHCTCHIIMM IIEMEHTHOTO  pacTBOpa U
BojorieMeHTHoro otHomieHus (B/1]) orBemmBarotr 500 r nementa, 1500 r necka, BBICHIIAIOT
uX B cepUUECKYIO Yallly U MePEMEIINBAIOT CYXYI0 CMECh B TeUeHHE | MUH.

3areM B IIEHTpe CyXOM cMecH JenaroT JIyHKY U BiauBatoT B Hee 200 r Boas! (B/L[=0,4).
[Tocne Toro xak Boja BIUTAETCS, €UIE pa3 MEPEMENIMBAIOT CMECh B TeUeHUE | MHH, 3aTeM
MEPEHOCIAT €€ B MEXaHWYECKHM CMecUTeIhb M MepeMeluBaioT B TedyeHue 2,5 muH (20
000pOTOB YallIU-MEIIAIKH).

[To oxoHYaHWY TIEpEMEIIUBAHUS OTPESIAIOT KOHCHCTCHIINIO IIEMEHTHOTO PAacTBOPA.
JIJ1st TOTO MCTONB3YIOT BCTPSIXWUBAIOIIMKN CTOJUK W METAUIMYECKYI0 (OpPMY-KOHYC (pHC.
20).

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

Ilepen yki1aikol cMecH KOHYC BHYTPEHHIOIO MOBEPXHOCTb €r0 U CTEKJISIHHBINA JUCK
CJeTKa YBIAXKHAKOT. DOpPMy-KOHYC C HACaJKOW CTaBAT B LEHTPE CTEKJISIHHOIO JHCKA.
PacTBopHy0 cMech YKIaAbIBAlOT B KOHYC Ha IIOJOBHHY €ro BBICOTBI U YIUIOTHSIIOT
METAJJTMYECKON IITHIKOBKOM 15 pa3. 3aTeM HamoJHSAIOT KOHYC ¢ HEOOJNbIIUM H30BITKOM U
mThiKyloT emé 10 pa3. Bo BpeMst ykiialku M YIJIOTHEHUS pAcTBOpa KOHYC HMPUKUMAIOT
PYKOI K CTEKJIIHHOMY JIUCKY.

[locne yniaoTHEHHs] BEPXHETO CJIOS CHUMAIOT HAcaJKy C KOHyca M3JHUIIEK pacTBOpa
Cpe3aroT HOXKOM, (POPMY-KOHYC MEMJICHHO CHUMAIOT, YTOObI HE CIBHUHYTH PAacTBOp. 3aTeM,
Bpalllasi pyKOSITKY MaxOBHKa, BCTpsixuBatoT cToMK 30 pa3 B Teuenue 30 ¢, mpu 3TOM KOHYC
LEMEHTHOTO  PacTBOpa  PacCIUIbIBAETCH. C mnoMomblO  MITAHTEHLUMPKYJIS WM
KOHLEHTPUYECKUX OKPY)KHOCTEW, HAHECEHHBIX HA CTEKJIEe, MU3MEPSIOT PACIUIbIB KOHyca IO
HUKHEMY OCHOBAHMIO JBYX B3aMMHO NEPHEHAMKYJSPHBIX HampaBiieHusax. KoHcucTeHuuio
pacTBOpa CUMTAIOT HOPMAJILHOM, €CJIM PaCIUIbIB KOHYca okazayics paBHbIM 106-115 mm. [Ipu
MEHBIIEM WA OOJIbIIIEM pacIUIbIBE KOHYCAa PACTBOP MPUTOTABIMBAIOT 3aHOBO, HECKOJIBKO
YBEIUYMBAs WM YMEHbILAS KOJM4YeCTBO BOJbL. [loTpeOHOE KOJIMYECTBO BOJBI,
HEOOXOQUMOe  JUIsl  TMOJY4YeHHMs] pacTBOpa  HOPMaJbHOW  TYCTOTBI,  BBIPAKEHHOE
BOJIOIIEMEHTHBIM oTHOIIeHHeM (B/L]) 3anocst B pabounii xKypHaJl.
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Jlist mpuroToBiieHUusT 00pa3IoB-000710UeKk OepETCS PacTBOP HOPMAIBHOU TyCTOTHI
(MO>KHO MCTOJIB30BAaTh PACTBOP MPEIBIIYIIETO OIbITA).

OOpasupi-0anouku  GOpMHUPYIOT B TPEXTHE3IOBBIX METAUIMYECKUX  (opmax
BHYTPEHHIOIO TMOBEPXHOCTh CTEHOK M TMOAJ0HA (POPMBI ClIeTKa CMa3blBAIOT MAIIMHHBIM
macio. Ha coOpanHyro (opmMy HaaeBalOT METAIUIMYECKYI0 HAacaJkKy M TYCTOM CMa3Koi
IIPOMAa3bIBAIOT CHAPYKHU CTHIK MEKy HUMHU.

JIist  yruloTHEHMsI pacTBOpa MOJATOTOBICHHYIO GoOpMy C HAacaJkod MpOYHO
3aKPETUITIOT Ha CTaHAAPTHOHN J1ab0opaTOpHOW BUOPOILIOMIAIKE, CO3AONICH BEPTUKAIBHBIC
kosebanus ¢ amrutyaoi 0,35 MM u gacrotoit 2800-3000 ko:1./ MUH.

PacTtBop yknaapiBaloT B THe3lAa (OPMBI CIOEM OKOJO 1 CM H  BKJIIOYAIOT
BUOporuomanky. B Teuenune 2 MuH BHOpamuu Bce TpH THe3la (POPMBI PaBHOMEPHO
3aMOJHA0T HEOONBIIMMH NopuusMH pactBopa. [lo ucreyenun 3 MuH OT Hadana BUOpaluu
BUOPOIUIOIIAJIKY BBIKJIIOYAIOT U ¢ He€ cHuMaroT (opmy. Hoxom, cMOYEHHBIM BOJIOM,
Cpe3aloT M3JIUIIEK PACTBOPA, 3arJIaKMBAIOT IOBEPXHOCTh OOPA3IOB BPOBEHb C KpasMu
(GbopMBI U MACKUPYIOT 00pa3IIbl.

['otoBbie 0Opa3ibl B (QopMax XpaHAT B BaHHE C TUIPABIMYECKUM 3aTBOPOM B
TeueHue 24 2 4, 3aT€M OCTOPOXHO PacOpMOBBIBAIOT U YKJIAAbIBAIOT B TOPU30HTAIHLHOM
MOJIOKEHUHW B BaHHY C BOJIOM, TJI€ XpaHAT UX JI0 MOMEHTa ucrbITanus. OOpasipl B BOJAC HE
JIOJKHBI COITPUKACATHCA OUH C JPYTUM.

HeoOxoaumo, yToOBl YpOBEHb BOJBI B BaHHE ObUI BbIIIE Bepxa 0Opa3lOB HE MEHEE
yeM Ha 2 cM. Temnepatypy BoAsl B BaHHe noaaepxusator 20+-2 C. Boay, B KOTOpOU XpaHAT
00pa3ipl, PEKOMEHAYETCSI MEHATh uepe3 Kaxawld 14 nueir. Jlia ompedeneHuss Mapku
EMEHTa 00pa3bI-0aJI0uKH B Bo3pacTe 28 CyTOK C MOMEHTA UX M3TOTOBJICHHS UCIIBITHIBAIOT
Ha U3ruo, a 3aTeM KaxAyro npousBoautcsa Ha MmammHe MUN-100 .

OOpazen-0amouky mnapamieJbHbBIM  CTOPOHAMHM  YCTaHABIMBAIOT HAa  OMOPHI
usrubarouero ycrpoictsa 10 (paccrosuue mexnay uentpamu omnop 100 mm). Crpenky 12
yctaHaBiuBaroT Ha () mikansl 11, nepemeras BUHT 3 ¢ Tpy30M BAOJIb Ppope3u 2. MaxoBUKOM
O co3malT MEpBUYHOE HATSDKEHHE BAaJIMKAa 7 10 JEJIEHUs IUIaBHO MepeMelas Ipys,
YBEJIMYMBAET YCUJIME HA UCTIBITYEMYIO OaJIOUKy J0 pa3pyIICHHUS.

Mamuna cHaOkeHa CYETYMKOM S5, KOTOpBIM aBTOMAaTHYECKA ITOKA3bIBAET
HaMpsHKeHUE B OaJIOUKe B KaXK/IbIN JaHHBIA MOMEHT. [Ipu paspyiieHnn 6amo4ky Ha CUETUNKE
OCTaeTcs oKa3zaHue Mpezesia MPOYHOCTH NP U3ruode.

PesynbraThl HcnibiTaHus TpeX 0ajgouyek 3aHOCT B Ta0. 39.

No [Ipenen npounoctu nipu uzrude, | CpeaHee 3HaUCHHUE IBYX HAUOOIBIITUX
HcnslT. | Ry pesynbratoB, R?,

1

2

3

2. UcnbiTaHus HA U3rM0 MOKHO NIPOBOAUTH HA Mpudope Muxajauca no onucCaHUIo
[Tomy4yeHHbIe TIOCIIC MUCTIBITAHUS HA W3THO B pe3yjbTaTe M3JI0Ma IIECTh MOJIOBUHOK
OaoveK cpasy K€ MOJBEPraroT UCIBITAHUIO HA CXKAaTHUe HA THIPaBIUYECKOM mpecce . s
nepeayu Harpy3Ky Ha MOJIOBUHKU Oalouek MPUMEHSIOT IUIOCKUE CTaJIbHbIE NITU(OBAHHBIC
IUTACTHHKH IUTOMABIO 25 cM”.
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Kaxmyro mosioBUHKY Oajouky TMOMEMIAIOT MEXIY IBYMs IUIACTUHKAMHU TaKUM 00pa3om,
qT00BI OOKOBBIC TPaHHW , KOTOpPHIC MPH HM3TOTOBICHUM MPHJIETad K MPOJOJBbHBIM CTECHKAM
dbopMBI, coBIagaIM ¢ pabOYMMHU MTOBEPXHOCTSIMHU IIACTHHOK(CM. pHc. 16).
Y1opbl TIIACTUHOK JIOJKHBI TUIOTHO MPUJIETaTh K TOPIEBOM TIaJKON CTEHKE 00pasiia.
[Tpu ucnibITanny 00pasiia Ha CKATHE CKOPOCTh YBEITMUEHUS HATPY3KU JOJKHA OBITH OKOJIO 5
kH/c.
Ipexen npoarocTy mpu cxatud MITa (kre/cM”) BBIMUCISIIOT 10 (OpMyIIe

_ P pasp
coc F
re Ppap— H F- ’
ne Ppas, — paspymaromas Harpyska , H (xrc) , F- nmiomans miactunku , cm™.
Pe3ynbratel vcnbiTanus 3aHOCST B Ta01. 40.

Ne [Tmomans Pazpymaromas | [Ipenen Cpennee 3HA4YCHUE
C)KaTHs Harpyska, MIPOYHOCTH Ha | YeThIPEX HaAMOOJBITUX
UCIIBIT. | (TUTAaCTUHKH). Ppasp. H coKaTue, Rex | pe3ysibTaToB
F, cM’ Mlla

NN W=

JlabopaTopHasi padora Ne 12.
Omnpenenenue mapku nemenrta no 'OCT 310.4

[Tonmy4yeHHsie TpeAenbl MPOYHOCTH TMPU UTMOE U CXKATUM CPABHUBAIOT C
tpeboBanusimu 'OCTa (Tab:. 41) 1 AenarT 3aKIII0OUYEHUE 0 MapKe UCTIBITAHHOTO IIEMEHTA.

B otuere mon Tabm.4l genaercs 3akiIOYEHHE O TMPUTOJAHOCTH LIEMEHTa W
OTIPEIEIISACTCS €T0 MapKa.

Tabmmma 41
Mapxka | [Ipenen npouHoctu B Bo3pacte 28 CYTOK,
LlemeHT kre/em” (MITa)
[Tpu n3rute ITpu 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)
[IInkonmopTIaHaLIEMEHT 400 55 (5,5) 400 (40)

500 60 (6,0) 500 (50)
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JlabopaTtopnas padora 13.
HcnpiTanue 3anmoJTHUATEIEH IJIA TAKEJI0ro 0eToHA.

Heanb pabdoTbl: omnpenenuTbh CBOMCTBA 3allOJIHUTENECH, HEOOXOAUMBIE JJIs pacuera
cocTtaBa 0€TOHA; UX MPUTOJHOCTD ISl U3TOTOBJICHUS OETOHA.

O0opynoBaHue M TNPUHANIEKHOCTH: METAJUIMUYECKUNA LMIMHIP IS IPOOJIeHHS,
Ha0Op CTaHJAPTHBIX CUT, TUAPABIMYECKUM Mpecc, HAOOp MEPHOM MOCYHbl, TOPTOBBIE U
TEXHUYECKHE BEChI C HA0OPOM Pa3HOBECOB.

3amogHUTENSIMH  TSDKENIOTO O€TOHAa Ha3bIBAlOT MPUPOJHBIE M HCKYCCTBEHHBIC
PBIXJIO3EPHUCTBIE KAMEHHBIE MaTepUallbl, MpeAHa3HAYCHHBIE COBMECTHO C BSIKYIIUMHU JIS
IPUTOTOBJICHUS O€TOHA. 3aMOJIHUTEIN UTPAIOT CISAYIOUIYIO pOJb B OETOHE:

— 00pa3yroT TBEpAbI U MPOYHBIN CKEJET OETOHA;

— TII03BOJISIIOT SKOHOMUTB BSIKYIIIEE;

— o0ecneunBaroT IPOYHOCTh U JOJITOBEYHOCTh OETOHA;

— TIO3BOJISIIOT U3MEHATH CBOMCTBA O€TOHA B OOJIBIIIUX Mpeesax.

Paznuuaror nBa THIAa 3allOJHUTENIEN B 3aBUCHUMOCTH OT Pa3sMEpPOB 3€pEH: MEIKHHI
3amoJiHUTENb (Mecok) ¢ padMepamu 3epeH oT 0,14 10 5 MM W KpYyHHBIN 3alOJHUTENb
(mebenb, pecBa, rpaBUii) ¢ pazMepamu 3epeH oT 5 10 80 Mm.

[IpurogHocTs 3anoJIHUTENEH 7SI PUTOTOBICHUA OCTOHA OMpENEeNseTcs: Ui MecKa —
KPYIHOCTBIO, 3E€PHOBBIM COCTaBOM, COJAEP)KAHHEM IbUICBATHIX, WIUCTBIX, TIJIMHUCTBIX U
OpPraHUYECKUX MPUMECEH; Il KPYIHOrO 3allOJHUTEINS — MPOYHOCTBIO, 3€PHOBBIM COCTAaBOM,
IIYCTOTHOCTBIO U COJIEPKAHUEM ITPUMECEH.

Xoa padoThI
Kpynnutii 3anonnumenns

Onpeoenenue cpeoueti niomunocmu 8 kycke. lllebenp B 0eToHe 3aHMMaeT 00BEM,
OTPAaHUYCHHBIN TTOBEPXHOCTHIO €T0 3epeH. i ero pacyera HEOOXOAUMO 3HATh OOBEMHYIO
Maccy meOHs B KyCKe, MacCy eMHUIIbI 00BhEMa 3épeH 1meOHs ¢ uX mopamu, HO 0€3 MyCcToT
MEXIYy 3€pHAMM.

Jlns ero ompeneneHHs HaBECKy INEOHS Maccod m; = | Kr HachIIalT BOJIOMH,
norpy:asi B Boay Ha 30 MuH, 3aT€M yAaIsIOT BOJAY C MIOBEPXHOCTH 3€PEH MSTKOM BIIAKHOM
TKaHbIO M HAaBECKY IIOMEMIAIOT B CTEKJISHHBIM HHIMHApP ¢EMKocThio 1000 mu,
npeBapUTEILHO 3aM0JHEHHBIN BOJIoM 10 oTMeTkH 500 mi. [Ipupaimenue oobema Boabl AV
U 1aeT 00BbEM HABECKU IIEOHS.

OO0bemHas Macca 3epeH IeOHs B KyCKe pacCUMThIBAeTCs 1Mo popmyrie:

P = my;
@ AV

Onpeodenenue nacvinnou niomuocmu ujeons. 11le0eHb HACHITIAIOT B MPEBaApPUTEIBLHO
B3BEIICHHBIA cocyn m; oobemMoM V5 1 ¢ Beicotoir 10 cM 10 oOpa3oBaHusi HajJ BEPXOM
IUJIUHPA KOHYCa, KOTOPBIN CHUMAIOT JUHEWKo. [{lunmuuap co mebHeM B3BEIIMBAIOT My, U
HACBITTHYIO TJIOTHOCTH IMIEOHS ONMpeensitoT mo Gopmyie:

o = m, —m,
° %
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Onpedenenue nycmomnocmu webna: 006bEM MEXK3EPHOBBIX MYCTOT B IeOHE 7
OIIpeeNISIOT 110 GopMyIIe:
H
Yo,
n= ——z x 100%,
Po

H
rac Pu_ HacChIIIHAasA IIJIOTHOCTD H.[G6H$I;

P _ motHOCTS 1IeOHS B KYCKe.

Heo6xo1umo, 4ToOBI MyCTOTHOCTh B KPYITHOM 3aIOJHUTENE OblIa MUHUMAJIbHOM, TO
€CTb MHUHEpAJIbHBIM CKEJIeT JOJDKEH ObITh IUIOTHBIM, YTO OOECIEeUMBAaeT HAUMEHBIIUN
pacxojl BSKYIIETO, MOBBIIMIEHWE MPOYHOCTU W JOJITOBEYHOCTH OETOHA M CHUIXKEHHE €ro
croumMocTtu. g oOecrieyeHrs HaWMMEHbIIEH MEXK3EPHOBOM IMYCTOTHOCTH 3alOJIHUTENN
JIOJKHBI COJIEPKATh 3€pHA Pa3IMUHOU KPYITHOCTH.

3epHosou (epanyromempuueckutl) cocmaé ujeOHs TOKa3bIBAET COOTHOLIECHUS B HEM
3€pEH Pa3HbIX Pa3MEPOB, UTO MO3BOJISET CYJAUTh 00 00BEME MyCTOT MEXKY 3€pHAMU.

Jlns ero ompeneneHus OepyT HaBeCKy IHIEOHST Maccod 5 Kr U MPOCEUBAIOT uvepe3
Ha0Op CTaHJAPTHBIX CUT ¢ pasmepamu otBepctuir 70, 40, 20, 10, 5 mm u nHO. B3Becun
OCTaTKH Ha KaXKJIOM CUTE, ONIPEACIISIOT B MPOIEHTAX: YACTHBIE OCTATKU (OTHOIICHUE MaCChI
OCTaTKa Ha JaHHOM CHTE K Macce IMpOCerMBaeMOil MpoObI) M TOJIHBIE OCTAaTKH (CymMMma
YaCTHBIX OCTATKOB Ha JAHHOM CUTE U Ha BCEX MPEIbIAYIIUX ).

B xpynHOM 3amoJiHUTENE COAEpKaHWE 3€pPEH pa3IuYHOM KPYMHOCTH JOJDKHO
COOTBETCTBOBAThH TpeOOBaHUSM (TabII. 5).

Tabnuua 5
TpeOoBaHMe K 3¢pPHOBOMY COCTaBY HICOHSI
Pasmep uactul 1,25 Hyans Hiano Hecpen Hanm
[TonubIit ocTatok, % 0 0-10 30-80 90-100

Ilpumeyanusa: /1., (HauOompInas KPymHOCTh) — JUAMETP OTBEpCTHsS cuta (MM), Ha
KOTOPOM MOJIHBIM ocTaTok He O6omee 10 %; /... (HauMeHbIIas KPYIMHOCTh) — JUAMETP
OTBEPCTHUS cUTA (MM), HA KOTOPOM MOJIHBIA ocTaTok He 0oiee 90 %.

[To maHHBIM 3€pHOBOTO pacceBa CTPOUTCS TpaduK 3€pHOBOTO cocTaBa. Ecim kpuBas
BXOJUT B 00JIACTh JOMYCTHUMBIX 3HAYCHHWH, TO JAHHBIA 3alOJHUTEIb TMPUTOACH IS
U3TOTOBJICHUS TsDKeJIoro OeroHa. Ecnm KpwBas BBIXOJUT U3 O00JIACTH JOMYCTHUMBIX
3HAYEHMM, TO 3aMOJHUTEINb Mepe] MPUMEHEHUEM HEoOXOoAuMO oboraiiarh, TO €CTh JIMOO
Kakrue-TO (pakiUu¥ 3€peH OTCEWBATh W3 JAHHOW MapTHH, JUOO M00aBISITH W3 NPYTrou
MapTUU KPYITHOTO 3aIIOJTHUTEIS.

Onpeoenenue npounocmu webns (epasus). IlpsiMoe onpeneneHre NPOYHOCTU 3€peH
meOHs (TpaBusi), UMEIONUX HENMPaBUIbHYIO (hopMy, BecbMma clioxkHO. [loaTOMy mpoYHOCTH
11eOHs OLEHUBAIOT KOCBEHHBIM ITYTEM — IO €r0 IPOOUMOCTH.

JpoOuMocTh 11eOHs (TpaBusi) OMPEACISIETCS CISAYIOMMUM 00pa3oM: HaBECKy IIeOHs,
dbpakmuu 5-10 umu 10-20 mMm, maccoit 400 T HACBHITAIOT B CTAIBHOW IMIJIMHAP TUAMETPOM
75 MM, a CBEpXY yCTaHABIIMBAIOT ILITYHXKED.
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[Ipubop momemarT mom mpecc, rae Ha mmebeHs co3gator Harpy3ky 50 xkH co
ckopocthio 100-220 kr/mMuH. YacTe 3epeH npu 3ToM paspymaercs. [lociie cHATHS qaBlIeHUs
HABECKY /1 TOJIBEPTalOT PAacCeBY Ha CUTE, pa3Mep OTBEPCTUH KOTOPOTro B 4 pa3a MEHbIIE
MHUHUMAJIBHOTO pa3Mepa 3epeH B HaBecke (2,5 MM s ppakmuu 10-20 MM) 1 onpeaensercs
Macca ocTaTtka Ha CUTE m;.

HpoOuMOCTh MOJCYUTHIBACTCS O PopMyIie:

Jip. =

B 3aBucumocTu ot I[p06I/IMOCTI/I IIpHu CXAaTUKU B TUJIIMHAPC HIC6CHI) )41 FpaBI/Iﬁ JOJI’KHBI

m—nm;

—x100 %.

m

COOTBCTCTBOBAThHb Tp€6OBaHI/I$[M, YKa3aHHBIM B Tab1. 6.

Tabauya 6. Mapkn KPYIHOTO 3aNI0JTHUTEJIA 110 IPOYHOCTH

ITorepss mo mMacce, Npu UCTIBITAHUM B LIWJIUHIpPE, Yo Mapka

Macca [llebenp u3 mopo 1o

meOHs 110 P . IllcOenn u3
MarMaruuecku | 1'paBui JTpOOHMOCT

IMPOYHOCTHU | ocagOYHBIX X I'paBusd -
1400 - Ho 9
1200 To 11 911 o8 flo 10 Hp- 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 19_24 — 16 —24 18 - 26 Hp. 24

Coldeporcanue nviiesdamovix, UTUCMBIX U AUHUCMBIX npumecel. HaBecky KpymHOTO
3anonHUTENss maccod 3000 r (m;) MPOMBIBAIOT BOJOM 1O YHMCTOTHI, BBICYIIUBAIOT O
noctossHHOM Maccel npu 105 °C u B3BemmBaroT (m,). CoaepkaHue B 3alOJHUTENE
MUHEpAJbHBIX TPUMECEN OMPEACIIIOT 10 hopmyJie

m,

= 100% |
m

Conepxanue B 1meOHe (TpaBUM) 3TUX YACTHI] HE JOJDKHO MpeBbimath 1 %, Tak Kak
OHM TIOBBIIIAIOT BOJOMOTPEOHOCTh OETOHHOW CMECH, CIOCOOHBI HaOyXaTh BO BIAXKHBIX
WM BOJHBIX YCJOBUAX W YXYIIIAIOT aAre3uio (CIersieMOCTh MOBEPXHOCTH 3€pHa C
[IEMEHTHBIM KAMHEM).

Cooeporcanue  opeanuveckux  npumecer. K — HUM  OTHOCSATCA  OCTaTKU
MUKPOOPTaHU3MOB U MEPErHON PACTUTEIHHOTO CJI0s. DTH BEIIECTBA 3aMEJISIOT TBEpICHUE
IIEMEHTHOTO TeCTa M 00pa3yloT ¢ BOJOW OpPraHMYECKHE KHUCIOTHI (TYMHHOBBIC), KOTOPHIC
pa3pylarT LIEMEHTHBIA KaMEHb.

Nx coneprxkanue onpenessioT KOJOPUMETPUIECKON TPoOOii, TO €CTh 3allOJHUTENb B
TEUEHHUE CYTOK HAXOJIUTHCS B 3-IPOIICHTHOM pPacTBOPE €IKOT0 HaTpa W IBET >KHIKOCTH
CpaBHUBAeTCs C IIBETOM OJTajoHa. Eciu 1BeT pacTBopa TeMHEe IIBETa STajOHA, TO
3aI0JIHUTEIIb TTepe]l MPUMEHEHHUEM HEOOX0IUMO ITPOMBITh H3BECTKOBBIM MOJIOKOM.

Omm=

Menkuit 3anoanumens

Hacvinnaa nnomnocme menko2o 3anoninumerisi ONPEAEIATCS aHAIOTUYHO KPYITHOMY
3aI0JIHUTEII0, 00bEM MEpHOTO IuiruHapa 1 1.

37



Hcemunnas nnomuocmo. I110THOCTD onpeacACTCA MMKHOMCTPOM U BBIYUCIICTCA 110

dbopmyie:
_ m
m; +m, —m ’
rIe m; — Macca MaTepuaina, T;
m, — Macca MMKHOMETpa C BOJIOH, TOJUTON 0 PUCKH, T;
m; — Macca MMKHOMEeTpa C MaTepruajJoM M BOJOU, TOJUTOM 10 PHUCKH, T.
[1I0THOCTh KBAPLIEBOTO MECKa paBHa 2,65 r/cm”.

Meoiczeprosas nycmomuocms IOJACYUTHIBAETCS 110 (popmyrie

n:[l—&j-lm,
0

rae  p, — HachIIHAsA INIOTHOCTH MECKa, /e’

3epHosoul (epanyromempuieckuii) cocmas ONPENENIIOT PACCEBOM Mecka Maccoi 1 kr
gyepes Ha0op CTaHJIAPTHBIX CUT C pa3MepaMu oTBepcTHit: 5; 2,5; 1,25; 0,63; 0,315; 0,14 mm.
[ToIcCUMTHIBAIOT YaCTHBIC OCTATKH B IpaMMax M IMPOLIEHTAX, MOJIHbIC OCTATKUA B MPOIICHTAX.
[To monHBIM oOCTaTKaM TOJCYUTHIBAIOT MOAYJb KPYHMHOCTH, IO 3HAYEHHUIO KOTOPOTO
OTpeACISIOT BUJI Mecka (Tabun. 7).
_ A2,5 + Al,25 + AO,63 + A0,315 + AO,14

KP 100 ’

rae A— IOJIHBIE OCTaTKH COOTBETCTBYIOIIETO CUTA, %o.
Taonuya 7. Knaccupurkanus nMecKoB M0 KPYIMHOCTH

ITecox Monynb KpyImHOCTH
O4eHb KpyIHbIT > 3.5
[ToBbINIEHHON KPYITHOCTH 3-3,5
Kpynabrii 2,5-3
Cpennuii 2-2.5
Menakui 1,5-2
OuyeHp MEIKUM 1-1,5
Tonkui 0,7-1
OueHb TOHKHHI <0,7

[Io momHBIM oOcCTaTkaM CTpOST TpauK 3EpPHOBOTO COCTaBa, a HX MpPeAeIbHOE
3HAYEHUE COAEPKUTCS B Ta0I. 8.

Taonuya 8. TpedGoBaHMS K 3¢PHOBOMY COCTABY IECKa

Pasmep otBepcTuii cur,
MM

[Tonneie ocTatku, % 0 0-20 | 15-45 |35-70 |70-90 | 90-100

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

lIpounocmo keapyesoeo necka: MPOYHOCTH KBAPIEBOTO MECKa HE ONMPENEIISIeTCs, TaK
Kak ero BbeIcokas nmpoyHocTh 10 1000 MIla nocrarouna s 6eToHa ar000M MapKH.
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Coldeporcanue nvliesamolx, UIUCMBIX U 2NUHUCBIX NpuMecei  ONPeNeIIsitoT
aHAJIOTUYHO KPYIMTHOMY 3amojHuTeNN0. Macca matepuana 1 kr. X copepkaHue B mecke He
JIOJIKHO MPEBBIIIATE 3 Y.

BbiBOabI IO padoTe

[lo pesynpTraram uCCIEAOBAaHUWA OTIEJbHBIE 3BEHbS CTYJAEHTOB KIACCU(PULHPYIOT
u3zydyaemble npoObl meb6Hs no HK u menkoro 3amonHuTesns, AeNaloT 3aKIIOUYEHUE O
BO3MOJKHOCTH HMX HCIIOJB30BaHUSA B KayeCTBE KPYIHOIO M MEJIKOTO 3alOJHUTENS s
IPUTOTOBJIEHUS TSKEJIOro O€TOHA pa3IU4YHOro HazHaueHus. [Ipu aTom cieayer yduThiBaTh
JaHHbBlE 1O 3epHOBOMY coctaBy, HK M HachllHON IUIOTHOCTM M HMX COOTBETCTBUS
TEXHUYECKUM TPEOOBAHUSIM.

JlabopaTopunas paGora 14.

ITox0op cocTaBa U onpeaeeHre CBOMCTB THAKEJI0r0 0OeTOHA.

JlaGopaTopHass paboTa paccuuTaHa Ha TpU 3aHATUsA. Ha mepBom 3aHsATUU
MIPOM3BOJIATCS pacueT cocTaBa OETOHA, Ha BTOPOM — HCIIBITAHUE CBOWCTB OCTOHHOW W
CBEXKEYJIO)KCHHON OETOHHOW cmecu M (opMoBaHHE OOpas3lOB, HA TPETHEM — HCIBITAHUE
00pa3lloB M YCTaHOBJEHHE Trpaduyeckoil 3aBUCUMOCTU MNPOYHOCTU OetoHa oT [[/B
OTHOIIICHHS.

Iesab padorbr: OmpenenuTh Pacxon BCEX KOMIOHEHTOB Ha | M® GETOHHOI cMecH,
yTOOBI TOJIydHJIach HE0OXoauMas ya000yKIagbIBAEMOCTh OETOHHON CMECH U MPOYHOCTH
OeToHa.

O0opynoBaHue W TNPUHAMAIEKHOCTH: BHOpoIrUiomaaka JadopaTopHas, KOHYC
AOlpaMca, TeXHUYECKUH BUCKO3UMETP, (POPMBI-KYObI, HAOOp MEPHOM MOCYIbl, TOPTOBLIE U
TEXHUYECKHE BEChl C HAOOPOM pa3HOBECOB, IMPECC THUAPABIMYECKUNA, EMKOCTH st
nepeMenvBaHusl.

Yooboyknaovieaemocms cmecu 3aBUCUT B MEPBYIO OYEpedb OT MHTEHCUBHOCTH €€
VIUIOTHEHHS, CO37aBacéMOT0 TeM WJIM HMHBIM crmocoOoMm. Ha mpakThke TpUMEHSIOTCS
CIOCOOBI YIUTOTHEHUS ¢ PA3TUIHON MHTCHCUBHOCTBIO: OT BeCchMa C1aboi (TOBEPXHOCTHBIC
U TJyOMHHBIC BUOPATOPHI) 0 3HAYUTENIbHOM (BUOpOILIONIaaKu ¢ Tpy3oM). Ho mpu kaxxaom
criocobe popmoBaHUsT HEOOXOAMMO JOOUTHCS MOJIHOTO YIJIOTHEHUSI OETOHHON CMECH, 4TO
JOCTUTAETCsl BLIOOpOM e€ yao00oykiaapiBaeMocTu (Tad. 9).

Yem cmabee  WHTCHCMBHOCTh  BHOpamuu, TEM  BBINIE  JOJDKHA  OBITH
yno0oyKIagsiBaeMOCTh cMecu. Kpome Toro, B Tabn. 16 yuuThIBaeTcs, 4YTO TMpHU
TOHKOCTCHHBIX W3ACIHSIX WM TPH 3HAYUTEIHLHON HACHIIIIEHHOCTH WX apMaTypou
yI000yKIaAbIBAEMOCTh JJOJDKHA YBEIIMUNBATHCA.

KpymHocTh 3epeH B cMecH, €CTeCTBEHHO, JOJDKHA OBITh 3HAYUTEIBHO MEHBIIE
MUHHUMAJIHHOW TOJIIMHBI U3JCNHS, JUIi KOTOPOTO MpeaHa3HaYeHa dTa CMECh, U MEHBIIE
PACCTOSIHUSI B CBETY MEXKJY CTEPXKHSMH apMaTyphl B uzaenun. Ha mpakTtuke HanOosbIas
KPYITHOCTB 3amnoJiHuTeNied HK onpeaeisieTcss U3 3THX YCIOBUH CICAYIOMIMM 00pa3oMm:

HK <1/3a; HK >2/36,
ri€ a— MUHUMAalbHas TOJNIIMHA U3JEITUS;
O— PacCTOSIHUS B CBETY MEXK/Y CTEP>KHIMU apMaTyphl.
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Tabnuua 9

Pexomenayemasi y1000yKJIaaAbIBA€MOCTh 0€TOHHBIX CMecei
B 3aBHCHMOCTH OT CI0C00a YIJIOTHEHHSI M BUIa KOHCTPYKIIUU

CrniocoObl yII0THEHUS
['myOGunHbIe
y Bub6pomnomank
u Bubpon
KoncTpykums U C IPUTPY30M,
MOBEPXHOCTH | JIOMIAAK
BUOPOIITAMIIBI
bIC u 0T
BUOPATOPHI o
MaccuBHbIE KOHCTPYKIIMH CO CIa0bIM 13 40-60 c
apmupoBaHueM (0J10KH, GyHAAMEHTHI)
MaccuBHblE ~ KOHCTPYKIIMHM  CHIIBHO
apMupoBaHHble  (0anku,  KOJIOHHBI, |4-6 25-35¢ |-
puress)
Koucrpykimu CpeIHETo CCUCHHS
(TIOCKMEe TUIUTHI, W3TOTaBIMBAEMbIC B 4.6 25.35 ¢
TOPU30HTAIHPHOM  TTOJIOKEHUH,  TIOJIBI,
JIOPOKHBIE TOKPBITHS)
TonkocTeHHbIE KOHCTPYKIIHH,
HaChIIIEHHbIE apMatypoil (pedpuctoie | 6-8 10-15¢ | 60-80 ¢
TUTUTHI)

Pacxop Boapbl

PacuerHas yactp

B ocHOBy pacdyeTa NOJIOXKEHBI: 3aKOH BOJOLIEMEHTHOIO OTHOLIEHUS, IPaBUIIO
NOCTOSIHCTBA BOJOCOJEPKAHMSI U TPEOOBAHUE INIOTHOCTH CBEXKEYJIOKEHHOIO OETOHA.

I[lo rpajpuxkam C. A. MupoHoBa (puc.
yI0G0YKIIaIbIBAEMOCTH OMPEEIIAIOT BOJOIOTPEGHOCTh CMECH — KOIIMYECTBO BOALI Ha 1 M
O€TOHA, YYUTHIBAsA BUJ U KPYITHOCTh 3alIOJTHUTENEH.
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Puc. 9. lpaduk C. A. MupoHoBa

«BoponotpebHOCTb 6eTOHHOM

9, 10) nna noaydyeHuss TpeOyeMoi

[ ol
.Q\ B
- s h \ NNN‘*’""N—-,
= \ ‘ 10
2160 N 1| Tt~
O " .
8 “ﬁm..._,,_*h_‘_ 20
20 40 60 80 100 120

Yao060yKnaabiBaeMoCTb MO TeXH. BUCKO3MmeTpy, C
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Ilpumeuanue: I'papux C.A. MupoHoBa NOCTPOEH [Jisi I'paBUs U TMECKa CpelHen
KpynHocTu. Eciau npumeHstoT mebeHb, TO BOJIOMOTPEOHOCTD, ONpeeiEHHas Mo rpaduky,
yBenuuuBaetcsa Ha 10 1.

Ecan IIPUMCHAIOT MEJIKMHI IICCOK, TO BO,Z[OHOTpC6HOCTI> TaK K€ YBCIIMYUBACTCA HaA 10
J, a CCJIU ITPUMCHAIOT prnHLIfI IICCOK, TO pacxoa BOAbI YMCHBIIAIOT Ha 10 .

[To dopmyne bomnomes-CkpamTaeBa ONpeaesiioT BOJOIEMEHTHOE OTHOIICHUE,
oOecrieunBarolee TpedyeMyto MPOYHOCTh 3aTBEPACBIIETO OETOHA!

Rs=AR, (II/B-0.5),

rie A —  ko3hpduumMeHT,  YUYMTHIBAIOUIMI  KAauecTBO  3aMOJIHUTENS: IS
BBICOKOKA4€CTBEHHOTO 3anoiHutenst A = 0,65; 1 3amoJIHUTENs] CpeaHero Kkayecrtsa A =
0,6; nna 3amoHATEINIS HU3KOro kadectsa A = 0,5.

VMes TaHHBIE O KOJMYECTBE BOALI Ha 1 M° O€TOHA U BOJIOIICMEHTHOE OTHOIIICHHE,
3
OTIPEIEIISIOT KOJIMUECTBO IIeMeHTa Ha 1 M~ 6eToHa

=B -IB.

KomnuecTBo niecka /7 u KpynmHOro 3anoiaHutens /1, [[] onpenenstor myTeM pelieHus
CHUCTEMBI ABYX YPABHECHUI:

ﬂm+£+£+B:IOOO ()
P Py Pa
o, T H @)

YpapHuenne (1) mokasbiBaeT, 4TO NS TOMy4eHHs | M° CMeCH HYXHO B3STh Takoe
KOJIMYECTBO MATEPUATIOB, UTOOBI CyMMa UX
a0coMoTHBIX 00bEMOB paBHsiachk 1 000 1.

YpaBHeHUE (2) BBIPAXKAET
TpeOOBaHUE 3aMIOJIHEHUSI TyCTOT B CKEJIeTe
KPYIIHOTO 3aMOJHUATENS LEMEHTHO-
IIECYAaHBIM  PacTBOPOM C  HEKOTOPOWU
Pa3aBUKKOM 3EPEH.

Koadpduuuent pa3zaBuxku 3epeH
KPYITHOTO 3aMOJIHUTENA:: @ TSt
NOJABUXKHBIX cMecel OepeTrcs mo rpaduky
(puc. 11) B 3aBuUcUMOCTH OT o0oObEeMa
LIEMEHTHOIO TECTA, a I )KECTKUX CMecen
IIPUHUMAETCsS paBHbIM 1,1.

Pacxop meOHs cuuTaeTcs TaK:
1000 1,1 1,2 1,3 1,4 1,5 1,6 «
1] = e

350

300

O6bem LeMEHTHOro Tecta, n

104 1
+
H w

Po  Po KoadppuLMeHTa pa3aBUKKK 3epeH

Puc. 11. 3HauyeHue
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rae 1 — o0beM MEX3EepPHOBBIX ITYCTOT;
P! — HaCBIMMHAS INIOTHOCTH 1ICOHS (TpaBus), KI/JI;

P — IUIOTHOCTH 3epeH 1meOHs (rpaBusi), Kr/;

0. — K03 OUITMEHT Pa3IBIKKHU 3EPECH.
Pacxon necka cuuraercs o ¢popmyie:

11 =|1000 - ﬂ+£+B P
w
P Py
riae  p, — UICTUHHAS IUIOTHOCTH IIEMEHTa, KI/J1;
p,— UCTUHHAsI TNIOTHOCTH TecKa, KI/J1.

BoiBoabl o padorte

[To okoHuanuu pacué€Ta cocTaBa TsDKEIOTO O€TOHa CleayeT CcHelaThb BBIBOJ O
HEO0OXOUMMOCTH IKCIIEPUMEHTAILHON MPOBEPKHU U BO3MOKHON KOPPEKTUPOBKE PACUETHOTO
HOMHUHAJILHOTO COCTaBa CHaudaja B JabopaTopuu, a 3aTeM W B IPOU3BOJICTBEHHBIX
YCIIOBHUSIX.

Jluis mocyie yCTaHOBJICHHS COOTBETCTBHS XapaKTEPUCTHK MTOTYyICHHOW OETOHHOW CMECH
U caMoro OeToHa TpeOOBaHUSAM MPOECKTHOTO 3aJIaHUSI MOXKHO C/IETIaTh BBIBOJ O MPABHILHOCTH
BBITIOJTHEHHOTO 10A00pa M pacuéra cocTaBa OETOHa.

JlabopaTopHblie HCTILITAHMSI 0€TOHHOM CMeCH M 0eTOHA

1. Koppexmuposanue cocmaesa 6emona npu pacuemuom B/I]
07151 00ecneyeHus OAHHOI KOHCUCMEeHUUU OemOHHOU cMecu

1.1 Ilpucomoenenue bemoHHou cmecu

betonnas cmech B 1a0OpaTOPHBIX YCIOBHUSIX MOXKET MPUTOTOBIISATHCS BPYUHYIO UIIU B
nabopatopHoMm cmecutene. Ilpu pyduHom cmocoGe Ha  METaJUIMYeCKuid  OOeK,
MpEABAPUTEIBLHO MPOTEPTHIA BIAXKHON TKaHBIO, BBICHINAIOT JO3WPOBAHHBIE IECOK U
[IEMEHT, TEPEMEIIMBAIOT HMX JO OJHOPOJIHOM MACChl, 3aT€M BBICHIIIAIOT KPYIHBINA
3aMOJIHATENIb U TaKXKe TMEPEMENIUBAIOT JI0 OJHOPOIHON MaccChl. 3aTeM CMeCh CrpedaroT
TOPKOW, JACNAal0OT B HEH yriryOjeHne, B KOTOPOE 3alIMBAIOT BOIY B ABA-TPHU MpUEMa, KaKIbIi
pa3 mepeMenImBas CMeCh 0 OJHOPOTHOTO COCTOSHUS.

Jlo MOMEHTa HMCIOJIb30BaHHMS OCTOHHYIO CMECh HAKPBHIBAIOT BIIAXKHOW TKAaHBIO IS
IPEAOTBPAIICHHUS UCTIAPSHUS BOJIBI.

[Tpu 3amemmBaHuK B 1a00PAaTOPHOM CMECHUTENIE 3aTIOJTHUTEIN U IIEMCHT BBICHIITAIOT B
CMECHUTEND U MEPEMEIINBAIOT CHAYaJIa B CyXOM cOCTOSIHUM 15...20 cekyHI, a 3aTem, mocie
n00aBIEHUS BOJIBI IOBOJAT CMECH 0 OJHOPOTHON MaCCHI.

B 060oux ciy4asx Bce METAILTMYECKHUE TTOBEPXHOCTH, COMTPUKACAIOIITUECS C OETOHHOM
CMECBHIO M €€ COCTABJISIONINMHU, TOJDKHBI OBITh TPOTEPTHI BIAKHOW TKaHBIO. J[JTUTETHHOCTD
MPUTOTOBJICHUSI OETOHHOW CMecH JOJDKHA OBITh B mpenenax 2.4 MHUH OT Hadana
100AaBIICHUS BOJIBI.

1.2 Onpedenenue noosuxicHocmu 6EmMoHHOU cMecu
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[TonBMKHOCTH OETOHHOM CMECHU OMPEAENSETCS Ha CBEKENPUTOTOBICHHONW CMECU C
NPUMEHEHHEM CTaHAapTHOro KoHyca (puc. 12) W XapaKTepH3yeTCi 0cadKou KOHyca
OCTOHHOM CMECHU B CAHTHUMETpax.

300

Puc. 12. OnpeaeneHune NoABMMKHOCTU 6eTOHHOM cmecKu

@opMy-KOHYC 4 YCTaHABIMBAIOT HAa METAJUIMYECKUU JIUCT, MJIOTHO MPUKUMAIOT K
HEMY, HAaCTYNHUB Ha JIalIKW, U Y€pe3 BOPOHKY 3aIOJHSIIOT OETOHHOW CMEChIO, B TPHU CIIOS
OIMHAKOBOW BBICOTHI. Kaknplii CJIOM yIUIOTHSIOT IITHBIKOBAHUEM METAJUIMYECKUM
CTEpKHEM AMaMeTpoM 16 MM C OKpyIJIBIMM KOHLAMH 25 pa3. 3aTéM CHHUMArT BOPOHKY,
U30BITOK CMECH Cpe3aroT KeJIbMOM 1Mo BepXy KoHyca. [IpenBapuTenbHO HaJaBUB Ha PYUYKH
KOHyca, OCBOOOXKJAIOT JIAIKK M B TeueHue 3...7 CEeKyHJ IJJaBHO CHUMAalOT KOHYC
BEPTUKAJIBHO BBEPX U YCTAaHABIMBAIOT PsAOM C OTOPMOBAHHON OETOHHOU cMeChIO /.

Ocanky KOHyca OIpEeNeNstoT, YKIablBasi OJHY METaNIMUECKYI0 JTMHEHKY 3 peOpoM Ha
BEPXHUU Kpail METAINTMYECKOTO KOHYCa ¥ U3MEPSsl BTOPOM JIMHEUKOW 2 pacCTOSIHUE OT HUKHEH
IpaHy JIMHEHKU JI0 Bepxa OceBIlIel OeTOHHOW cMecH ¢ morpemHocTbio 0,5 cm. Omnpenenenue
BBIMOJHAIOT JBAXIbl HA pa3HbIX MNOPHMSIX CMecH. J[JTMTENbHOCTh MCHBITAHUA OT Hayala
3aIlOJIHEHHS KOHYCa CMECBIO IIPH MEPBOM ONPEIEICHUH U 10 MOMEHTA 3aMeEPA OCAJIKH KOHYyCa
IpU BTOPOM oIIpeiesnieHnu — He 6osnee 10 MuHyT, a oOuiee BpeMsi HaxoxaeHus: nokasarenst OK
cMmecH — He Oosiee 20 MUHYT ¢ MOMEHTA €€ MPUTOTOBJICHHUS.

3a pe3ynbTaT MPUHHUMAIOT CpelHee apudMEeTHUEecKOoe [JBYX ONpEesICHH,
OTJIMYAIOIIHNXCSA MEXy co0oi He Oosee, ueM Ha 1 cM — 1y 6eToHHOM cMecu Mapku I11; 2
cM — s Mapku [12; 3 em — g mapok 113, 114 u T15.

Ecnu ocanka koHyca OeTOHHON cMmecH oKaxeTcss paBHOM 0, TO ee KOHCHCTEHLHUS
JNOJKHA XapaKTEPU30BaThCs nokazamenem dcecmkocmu K.

1.3 Onpedenenue sxcecmrxocmu 6emoHHOU cMecu
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Kecmkocmv G6emonnou cmecu ONpenensieTcs Ha BHUCKO3UMETPE AJIA ONpEesICHUS
xectkoct mo 'OCT 100181.1 (puc.13).

H—

2 P00

300
200

®200
9240

Puc. 13. Buckosumertp
ANAa onpeageneHna XXectkoctu
6eTOHHOU cMecu

3anoyiHEHUE KOHyca 3 CMEChIO, €€ YIJIOTHEHUE U CHATHE KOHyca ¢ OT(OPMOBAHHOMN
CMECH MPOU3BOIAT KaK U MPHU OMNPEICIECHUN NOABUKXHOCTH, TOJIBKO METAINIMYECKUNA KOHYC
IIPEABAPUTEIBLHO 3aKpeIusieTcs B Koable-3axume 2. [locie cHaThug KoHyca 3, TOBOPOTOM
mratuBa 9 quck 8 ¢ maitdoi 6 U MTaHTroM 5 YCTaHABJIMBAIOT HAJl KOHYCOM CMECH U TIJIABHO
OIYCKAaIOT Ha €ro MOBEPXHOCTh, MOCIIE YETO MITATUB 3aKPEIIAIOT BUHTOM BTYyJKH /0. [lanee
OJTHOBPEMEHHO BKJIFOHAIOT BUOPOIIIONIAIKY M CEKYHI0MED. BA3KOCTh cMecu yMeHbIaeTcs,
U OHa pactekaercs B Kojblle / mpubopa. BuOpupoBaHue MpeKpaiamT, a CEKyHIOMED
OCTAaHABJIMBAIOT TOT/A, KOT/1a HAYWHACT MOSBJIATHCA HA NMOBEPXHOCTU LIEMEHTHOE MOJIOKO
U3 JIIOOBIX ABYX U3 MIECTH OTBEPCTUH 7 AUCKA 8 BUCKO3UMETpA.

[TonyueHHOe BpeMsi XapaKTEPHU3YET HCeCMKOCMb OemOHHOU cMecu B C, KOTOPYIO
OTPENENAI0OT ABAXIAbl HAa pasHbIX moprusx. OOmiee Bpems OMPEACNICHHS KECTKOCTU
OCTOHHOM CMECHU HE JOJKHO MPEBBINIATH 15 MUHYT.

Ha puc.14 nokazad ynpoIieHHbIH METOJ ONpeaeeHUs KECTKOCTU CMeCH B (hopMe-

kyOe pazmepoM 20x20x20 cMm. ToT ke KOHYC, YTO U JJIsl ONpeAesICHUs MOJIBUXKHOCTU (0e3
JanoK), TaK K€ 3alO0JIHIETCS OETOHHON CMEChIO.
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Konyc cHmmaror, a ¢opMy 3akpeluisioT Ha BUOPOIUIOMIAAKE W BKIIOYAIOT
BHOpOIUIOMAAKy U cekyHaoMmep. Korma cmech 3amoigHUT yriabl (OpMbI, a MOBEPXHOCTH
CMECH CTaHET TOPU30HTAIILHOM, CEKYHIOMEP M BUOPOILIOIIAAKY BBIKIIOUALOT.

Bpems B cekyHax, He00X0AMMOE ISl BBIpaBHUBAHUSI TOBEPXHOCTH OCTOHHOM CMecHu
B ¢hopMe, YMHOKEHHOE Ha 1,5, COOTBETCTBYET KECTKOCTH OCTOHHON CMecCH, OnpeaesieMon
o 'OCT 10181.1.

1.4. KoppexmuposaHrue cocmasa bemoHHou cmecu

KoppektupoBanue mnpou3BOAUTCA B TOM Ciy4yae, €cCiIuM OETOHHas CMECh He
YAOBJIETBOPSIET MPOECKTHBIM TPEOOBAHUSAM I10 MOABUKHOCTU MJIM KeCTKOCTU. Kpome Toro,
HE0OXO0IUMOCTh KOPPEKTUPOBAHMSI CBSI3aHA C HAIMYUEM HEOJHOPOJHOCTH OETOHHOM cMecH
Y JAHHOE HECOOTBETCTBUE HE CBSA3aHO C MOTPEIIHOCTIMU MIPHU JO3UPOBAHUMU.

[IpuMepbl KOPPEKTUPOBKH cOCTaBa OETOHA MpHUBEAeHbI B Tadsmie 10.

Taonuya 10
IIpumMepbl KOPPEKTHPOBKHU COCTABA 0€TOHA
KoppekTtupyromime matepuas®
CocTosiHue OETOHHOM cMecH KONMYCCTRO
MaTtepual % ot
MCXOJTHOTO
BriTekaHne IEMEHTHOTO MOJIOKA H3-TIOJ
OCHOBaHUSI METAJUTMYECKOTO KOHYCa IIPH €T0
3aIl0JIHEHUN — HEJOCTATOYHAs ITecok 5...10
BOJIOYICPKUBAIOIIAsl CIIOCOOHOCTH
3aIOJHUATENEH
[ToaBux)HOCTH cMecHu Oobiie (FKECTKOCTh TIecoK U KpyIHbIit
MEHBIIIE) 3aaHHONU — U30BITOK HEMEHTHOT'O TECTA |34 110 HITENE 5...10
[ToaBMXKHOCTH CMECH MEHBIIE (KECTKOCTh Bona u nemenr
0oJblIe) 3aJaHHON — HEIOCTATOK LIEMEHTHOTO IIpU PacueTHOM 5...10
TecTa B/11
B 6eTonHO# cMecH HaOIIOJaeTCS TTYCTOTHI Ilecok, Boga u
MEKly 36pHaMU KPYITHOTO 3allOJTHUTENS LIEMEHT IIpU 3...5
(HEeOCTATOK PAaCTBOPHOM cocTaBlsoIIel cMecu) |pacuetHoMm B/I]

* Tlopuuu MaTepHasioB cieaIyeT TOTOBUTh 3apaHee.

[locne kaxaoro moOaBiIeHUS KOPPEKTUPYIOMIMX MaTEpPHATIOB CMECh TIIATEIbHO
MEPEMENINBAIOT U JENAIOT TOBTOPHOE OIPENEIICHUE MOABUKHOCTU WIIA JKECTKOCTH 0
IIOJIyYEHUS 3aJaHHBIX II0Ka3aTele.

[IponomKUTENPHOCTh KOPPEKTUPOBAHUSA HE AOJDKHA MPEBhIIAaTh 15 MuHyT. B cBsi3n
C TeM, YTO C BBEJEHHUEM B COCTaB OETOHHON CMECU KOPPEKTUPYIOIIMX MaTepUaioB 00bEM
CMECH YBEIMYMBAETCS, HEOOXOAUMO YTOUYHHTH OO0BEM 3ameca M IMPOU3BECTH IepecyeT
COCTaBa CHAyalla HA YTOUYHEHHBIH 06hEM 3aMeca, a 3aTeM M Ha 1 M° GeTOHHOI cMecH.
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2. Onpeoenenue KoIghpuyuenma yniomuenus 0emonHol cmecu

Pacuer u KoppekTHpoBaHME cocTaBa O€TOHa MO METOJNy aOCOJIIOTHBIX 00BEMOB
peArnoiaraeT OTCYTCTBUE B OT(POPMOBAHHOM OETOHHON CMECH Ta30BOMl COCTaBISIONIEH
(TOpBI BO3IyXOBOBJICUCHUS U HEOYIUIOTHEeHHs ). OTHAKO TaKue MOPbI BCETla UMEIOT MECTO
U KX KOJIMYECTBO MOXKHO OLICHUTh Kod(puuueHtoM ymiotHeHus K,. Jlus xopomio
0oThOpPMOBaHHBIX cMecei oH HaxoauTcs B mipeaenax 0,96...0,98.

Koadduuuent yniaoTHeHus omnpenenstoT npu (HopMoBaHUM OETOHHOM CMecu B
cocyzie u3BecTHOro oobsema. Jlomyckaercs onpenenenne K, coBmemars ¢ U3roTOBIEHHEM
KOHTPOJIBHBIX 00pa3IoB-KyOOB.

JlaGopaTropuasi padora Ne 15. U3roroBJienne 00pa3noB KyOUKOB 0eTOHA
N3rorosieHue KOHTPOJIBHBIX 00pPa310B-KY00B

JIns onpeneneHnsi NOABMKHOCTH CMECH HCHOJIB3YIOT CTaHIAPTHBIM KOHYC, KOTOPBIN
3aMOJHAIOT B TpU NpuéMa OETOHHON

CMECBHIO, VIUIOTHSAS KaXKIbIA CJIOH &
mTeikoBaHueM (25 pa3). Ilocme |
3arjaKuBaHUsA BEpXHEN ' e :
MIOBEPXHOCTH  KOHYC  MEIJICHHO R - . ¥ 5] 1
MOJTHUMAIOT BEPTUKAJIbHO. > ol
[TonBwxHass cMechb, OCBOOOKICHHAS - s o oT
dbopmbl, Jaer ocaaKy, KoTopas 3- s g a2 e
CITY>KUT MEpPOU MOJIBUKHOCTU CMECH. 2 o

CMecu, He  JallIue  OCaJKH,

Ha3bIBAIOTCS KECTKUMH.

OmnpenencHue KECTKOCTH | [ J7 =
MPOUCXOTUT B CIIEIIHAIbHOM = 0 — 1 1
pruoope, COCTOAIIEM W3 ITWIIMHJIPA, -
CTaHJAPTHOTO KOHYCa,

YCTaHABIMBAEMOIO B LWJIMHIAPE, W Puc. 15. labopatopHas

JUCKAa C IIeCThI0 OTBEPCTHSIMH,
YKpEIUIIEMOr0  Ha  CIICIUAJIbHOM
mranre. [I[pubop ycraHaBaMBamOT Ha 1 — cTaHWHA; 2 — NPYXKUHDI;
BHOpoIuIomaake (cM. puc. 15).

BubponsowaaKa

KoHyc, kak W mpu omnpeneseHud MOABUMKHOCTH, 3aMOJIHSAIOT OETOHHON CMECHIO,
3aTéM KOHYC CHMMAaIOT M YCTAaHABIMBAIOT JIMCK Ha IOBEPXHOCTh CMecU. Bxiroudaror
BHOPOIUIONIAJIKY U MPOI0HKAIOT BUOpUPOBAHUE 0 TEX TMOP, TOKAa HE HAYHETCS BBIICJIICHUE
IIEMEHTHOT'0 KJiesl U3 JABYX OTBEPCTHUU AUCKA. 3aTpaueHHOE BpeMs SIBJISIETCS TMOKazaTeaeM
KECTKOCTU OETOHHOM CMeCH.

Econ ynoGoykimanpiBaeMOCTh OKaXXETCS MEHBIIE PACUETHOW, TO KOPPEKTUPYIOT
coctaB cmecu, yBenuuuBas Ha 10 % KOIMYeCTBO LIEMEHTHOrO TECTa, HE MEHSs
BOJIOLIEMEHTHOTO OTHOIIEHUs (YSACHUTh TOYEMY) UM 3aHOBO ee mnpoBepswoT. Ecnu
yI000yKIaAbIBAEMOCTh OOJIBIIIE pacyeTHOM, To yBenudyuBaioT Ha 10 % comepxaHue mecka
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U KPYIHOTO 3aMOJHUTEIS], HE MEHSISI COOTHOLICHUS MEXKy HUMHU.

JIJ1s1 OTKOPPEKTHUPOBAHHOM OETOHHON CMECH ONPENENAIOT CPEIHIO TIOTHOCTD. J1jis
OTpEeNeNICHUs] UCIOJB3YIOT MEpHBIM MMWIMHAP o0bemMoMm 3-5 5. beTroHHylo cMmech
VKIAIbIBAIOT B IWIMHAP W YIUIOTHSAIOT Ha BHOporulomaake. Bpems ymioTHeHus
MPUHUMAETCS JUIsl AKECTKUX CMECel paBHBIM MOKA3aTENI0 )KECTKOCTH, YBeJInUYeHHOMY Ha 30
CeKYH/I, a JIJIsl MOJABWXKHBIX cMecel B mpeaenax 5-30 cexkyHn. [IoBepXHOCTh yIIIOTHEHHOM
CMECH 3arjlaKMBalOT BpPOBEHb C KpasMU IWIMHApPA U TPU TOMOIIU B3BEUIMBAHUS
ompenensroT Maccy (m) OETOHHOW cMecH B MUWIWHJApE (KaK Pa3sHOCTh MAacC IHMJIMHIPA CO
CMECBIO U IyCTOTO IUJIUHIPA).

Cpennsist INIOTHOCTH O€TOHHOM cMecH ((pakTHUecKas) pacCUUTHIBAETCS 1O popmyIe:

m
Lo = -
\ %
[To momydeHHOMY pe3yJbTaTy MOKHO pPacCUUTHIBATh KOIDPUIMEHT YIIOTHEHUS
OETOHHOW CMecCH:

T v
rac ,06 — TEOpPCTHUYCCKAaA CPCAHAA IINIOTHOCTD OeTOHHOM CMCCHU, pacCUHHUTbIBACMas B
npCAIT0JIOKCHHUN, UYTO OeTOHHAs CMECh HE COACPIKUT BO3AyXa

B+ + 11+ 1
1000 '

ITo Bemuunne Ky, CyIsaT, XOpOLIO JIU yNJIOTHEHa OeToHHas cMmech (K, > 0,98) u,
CJe0BaTeIbHO, MPABWIBHO JIM BbhIOpaHa ee yaoO0oyKiaasiBaeMOocTh. He ymioTHeHHas
OeronHas cmecb (Ky,; < 0,98) saBasgercs CclEACTBHEM €€  HEIOCTaTOYHOM
ya000yKJIabIBAEMOCTH.

[Tocne ompenenenusi cpeaHel MIOTHOCTH W3TOTABIMBAIOT CTAHAAPTHBIE OOpa3ibl
OeToHa HE MEHee TpeX MJiA ompeneneHus ero mapku. CTaHgapTHbIE pa3Mepbl 00pas3IioB
15x15x15 cm. Pa3pemaercs ucnonb3oBaTh oOpasusl 10x10x10 cm npu Hanbomnbuiei
KpYIHOCTH 3anojiHutend (10 20 cm).

N3roroBrneHHbIe 00pa3Ibl XPaHATCS BO BIIAXKHBIX YCIOBHSIX B TEUEHHE 28 CYTOK U
3aTEM HMCIBITHIBAIOTCS Ha MPOYHOCTH MpHU CkaTuu. MHOrIa oOpasmbl 0eToHa MOTYT OBITh
MCIOJIb30BAHBI JO UCTEUYEHUS 28 CYTOK.

B 3TOoM ciydae mpodHOCTh Ha 28-€ CyTKH onpenenstoT 1mo popmyne CkpamTaena:

R’ -1g28

28 _ coic

26

cole s

Ign
rie 1 —Bo3pacT 00pa3loB B MOMEHT HCIIBITAaHUM.

[Ipu wucnbiTanuu o0Opa3noB ¢ pasMepamMu MeHee 15x15x15 cM HeoOxomumo
YUUTHIBATh 3aBBIIICHUE TpeJesia MPOYHOCTH Ha C)KAaTHE MPH YMEHBIICHHH pPa3MepoB
obpasmos. [loatomy mpounocTs o6pasmoB 10x10x10 cM mis mpuBeneHHs K MPOYHOCTH
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CTaHAAPTHBIX KyOMKOB HEOOXOAMMO YMHOXKHUTH Ha k = 0,95.

B ciydae HecoOTBETCTBUSI NMPOYHOCTHBIX IOKa3aTeleil pacyeTHBHIM IyTeM BHOBD
NPOBOJAAT KOPPEKTHUPOBKY COCTaBa O€TOHa MyTEM COOTBETCTBYIOUIETO HW3MEHEHUS
KOJIMYECTBA [IEMEHTa (YSCHUTH MOYEMY), 3aTeM TaK)K€ M3TOTaBIMBAIOTCS M UCTIBITHIBAIOTCS
00pas3IIbl.

B wurore paboTel nokeH OBITH MpPHUBENEH OKOHUYATENbHBINM coctaB OeroHa. [lpu
KOPPEKTUPOBKE PACYETHOTO U JIJIsl BHIUMCICHHUS OKOHYATEIHHOTO COCTaBa MOJCYUTHIBAIOT
o0IIyr0 Maccy 3aMeca m U ONpENeNsioT ee 00bEM Vi, yuuThiBas (PakTHUECKYIO CPEIHIOI0
IUIOTHOCTH O€TOHa:

m
o
Po
[Io m3BecTHOMY pacxoAy MaTepuajoB Ha 3aMec M ero o0beMy HaXOISIT PacxXon
MaTepuatoB Ha 1 M° OETOHHOM cMecH o GopMyTaM:

V6 =

= I7-1000 -~ _ 11-1000 1y = L1000 _ B-1000
5 =T 5 =T < — s
Vs Vs Vs Vs
rae I], I, 1I], B — okoHYaTEeIbHBIA pAcX0J COOTBETCTBYIOIIEI0 KOMIIOHEHTa Ha 1 M>
OCTOHHOM CMECH, €CIId MPOU3BOIUIIaCh KOPPEKTUPOBKA COCTaBa, KT.
OKoOHYATEIBbHBIM pacxoj; MaTEpUAIOB JJIsi MPUTOTOBJICHUA | M°> GETOHHON cMmecH
3alKMCHIBAIOT B BUJIC COOTHOIICHUS NpU B/I] = 110 macce

4nmm
- n
1 00beMy
VHeCT Ve VHE,CT
VHGCT : VHCCT : VHCCT .

EctecTBeHHBIIT 00bEM KaXkJ0T0 KOMIIOHEHTA OMPEACIISIOT M0 hopMyiam:

€CT l[ €CT __ H €CT __ ZH
vEer= = yeer— VECT =

H ° H °» H °
Poru Pon Lo
H H H
rac ,Oou’ pon’ pom— HAaCBbIITHAs IIJIOTHOCTH COOTBCTCTBYIOIICI'O KOMIIOHCHTA, KI/11.

3Has pacxo] MaTepHaioB, OMPENeNsIOT Kod(pUIMEeHT BbIXoJa OETOHHON CMecH,

~ ~ ~ 3
KOTOPBIA TOKa3bIBaCT, Kakoll 00beM OETOHHOW CMECH TMOJNYYUThCS U3 1 M~ Cyxux
KOMITOHEHTOB:

- 1000

~(,€ecT ecT ecr -
Vin +Vo +V;

2. Haxooswcoenue onmumanvrnozo B/I]
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[To monydeHHBIM 3HAYCHHSM TMPEETOB MPOYHOCTH OETOHA TMPH CIKATHH CTPOUTCS
rpaduk 3aBHCUMOCTH TIpodHOCTH OT B/I| OTHOIICHWS] W WHTEPHOJSAIUEH OMpeAcIsIeTCs
B/11, o6ecnieunBaroiee nmojsydeHue 6eToHa MPOSKTHOM MapkH (Kjacca).

Jlommyckaetrcs ~ ompejaenieHne — onTtuMmanbHoro  B/Il  mpow3BoguTh  METOIOM
IKCTPaNOJISAIINH.

[Tocne ompenenenus ontuManbHOoTO B/I] 3ammcaTh OTKOPPEKTHPOBAHHBIA COCTaB
OeToHa, o0ecreynBaloInii 3aMPOSKTUPOBAHHYIO MapKy IO MOKa3aTeo MPOYHOCTH.

[To pe3ynbpTaTaM UCTIBITAHUA OOPA3IOB CTPOSATCS TpaPUISCKHE 3aBUCUMOCTH

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

I/IHIII/IBI/IIIyaJILHI)Ie 3ajaHus 1JId pacdeTa

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

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

2 IInuThI xK/0 | 35 0, 7R, |8 — - I11 TTI] 50
apMHUPOBAHHBIC

3 OynnamenTtHeie | 20 — 6 200 — I11 111 40
010K

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

5 Co6opnbie )KBK | 50 0,7R,, |11 — — X4 IT11 62

6 beronnsie 20 0,7R,, |13 - — I11 LITILT | 33
TLJIMTHI
MIPOM3IaHUN

7 beron ansa mut | 40 1,ORy, |5 200 6 112 TTIT 55
B IPAJAUPHSIX

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

9 | Hopoxusie x/6 |20 1,0R,, |7 400 8 112 T111 40
TLJIMTHI

10 | XKenezob0eroun |40 1,0R,, 10 300 — I11 IT1] 57
BIC CBau

11 | ITanemm 30 0,7R;, |8 - — K2 LITILT | 42
IIEPEKPBITUI
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* 3HaueHMs TIOTHOCTU NpuHATH: s Il mctunnas — 3,1 F/CM3, HaceimHasg — 1,3
3 3 3
r/cm’; pas LTI ucturnas — 2,9 r/cm”, HackimHas — 0,9 r/cm.

CocTaB 0eToHA

ITecox KpynHslii 3a110JHATEIH
po | P Mo [Bw e, [Bun  [p,, [pr. [HK o,
2 2 % % (ropHas | 2 MM %

PVER R nopoaa) | .3 ol
IlleOenb

2,7 11,6 2,2 7 4,0 (auopur)| 2,60 1,60 10 3,0

2,5 11,6 2,5 6 3,2 [lebensb | 2,65 1,41 20 1,5
(rpaHur)

25 11,5 2,0 8 5,0 I'paBuii | 2,53 1,62 20 1,0
IlleOenb

2,6 | 1,7 2,2 7 3,5 (muopwur)| 2,65 1,45 20 2,0

2,6 | 1,6 2,4 7 2,0 [lle6ens | 2,64 1,49 20 1,7
(rpaHuT)

24 11,5 2,4 7 3,2 [lebens | 2,45 1,42 20 2,3
(ra66po)

2,6 11,6 2,6 6 4,2 leb6ens | 2,55 1,67 20 2,0
(nnopur)

2,5 | 1,7 2,7 6 3,8 [lebens | 2,64 1,43 40 1,5
(rpaHuT)

2,6 11,6 2,9 6 4,0 [le6ens | 2,50 1,62 20 2,2
(rabopo)

2,6 | 1,5 2,3 7 4,2 I'paBuii | 2,52 1,60 40 3,0

2,6 11,5 24 7 3,5 [lebens | 2,55 1,58 20 3,0
(rpaHuT)
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JlabopaTopHas padora Ne 16.
Onpenesienne MapKu U Kjacca 0eToHa

Hear paGoTbl: HayuyuTh OOYYAIOIIMX CAMOCTOSATENBHO MPOBOJUTH MCHBITAHUS
00pa3IoB OETOHHBIX KYOMKOB Ha JaOOPAaTOPHOM UCIBITATEILHOM THIPABINYECKOM Ipecce,
OmpeneNaTh Mapky OETOHAa MpPHU CXKATUM CTAHAAPTHBIX O0pa3IoB OCTOHHBIX KyOHMKOB U
MPOU3BOJUTD B CBSA3U C ITUM HEOOXOUMBIE PACUETHI.

Heo0xonumoe 1aboparopHoe 000py10BaHMe: MeTaNInYeckas cTaHaapTHas (popma
st 0etoHHbIXx KyOukoB 100x100x100; Bechl nanexkTpuueckue JaboOpaTOpHBIE; Ipece
71a00paTOPHBIN UCTIBITATEIBHBIN THAPABINYECKUN.

Xoa paborel: Pa3zMemaeM TroTOBBIM K HCIBITAHHIO Ha C)XaTHE OETOHHBIM KyOWK
(100x100x100) mocepeawHe HWXXHEH CTaHUHBI J1a0OPATOPHOTO  UCHBITATEILHOTO
TUAPABIMYECKOrO Mpecca Tak, 4TOObl cloM OeTOHa B KyOHMKe NpH ero 3a0uBKe ObLIN
napajuiesibHbl HIDKHEH W BepxHell cranuHam npecca. CoBMelIaem JBe CTpEIKA Ha
aHAJOTOBOM JBYXJMANO30HHOM HudepOiare u yCTaHABIMBAEM UX HAa CTapTOBYIO
no3unnio  «0». Ilogaém Harpysky Ha mpecc nmyTéM Haxkatus Ha kHOUKY «Ilyck». JIBe
CTPEJIKM OTKIIOHSAIOTCS OT «0» M MO 4acoBOM CTpeJIKe HAYMHAIOT MOKa3bIBaTh PacTyIlee
napinenue. JlobGaBisgem  Harpy3Ky IMyTéM  TOBOpPAuMBAHUA  PYKOSITKH  IITypBaja
(pacmonoKeHHOM crepeau, B MpPaBOM YacTH KoOpIlyca Ipecca, HMXKE JBYXJAMANO30HHOM
nudepOIaTa) 1Mo YaCOBOMCTPEIKU 10 MOMEHTA pa3pylieHuss OETOHHOrO 00pasia, a 3aTeM
CHUMaeM HarpysKy, MOBOpadMBas PyKOATKY Ha IITypBaJie MPOTHB 4acOBOU cTpenku. [lpu
TOM OJIHA M3 CTPEJIOK Ha aHaJOrOBOM JBYXJMANO30HHOM UudepOnaTe Qukcupyer
MOKa3aHWsd B MOMEHT pa3pyILIEHUs] HCHBIThIBAEMOro oOpasina Ha Imkaie nudepbdnara, a
BTOpasi BO3BpalIaeTcs Ha mo3unuio «0» TMoKa3bpiBas, 4To Harpyska cHsTa. [locne dero
HakuMaeM Ha KHOMKY «Crtom». CHMMaeM MOKa3aHWs Ha aHaJOTOBOM JIBYXJAHAIIO30HHOM
nudeponare >500 + 21 genenue nocie uudps 500. [ena aenenus Ha mkane -1,25 kH.
Pacuér:

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

2). IlepeBoaum «kH» B «H»:

525, 26KHn : 1000= 525260 H;

3) IlepeBoaum «H»B «xre»:525260 H:

9,81=53644,24 xrc,rue 9,81 —iepeBoaHOM ko3P dunueHT «H» B «Krey;

3). Rek.=53644,24 krc : 100cM2=536,44 krc/cm2,rae 100 cM2—3T0 I0Iab TOBEPXHOCTH
ucnbIThiBaeMoro kyouka 10cm x 10 cwm;

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

[Ipounocte Ha cxkatue ¢akt. Rcex.dak.=krc/cm2x0,95=536,24krc/cm2x  0,95= 509,6
Krc/cM2
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CootHowewnne NPOYHOCTH 6070"8, COOTBETCTEYOWMX MAPOK U Knaccos 6erona no
NPOYHOCTH Ha CXaTHe
Mapxa Gerona YcnosHan Mapka 6eToHa*, COOTBETCTBYIOWanR xNaccy 6erona no
no NPOYHOCTH Knacc 6eToHa NPONHOCTH Ha CXaTue
T RO NPOHOCT! BeroH Bcex Ornuume or S Ornuune
Ha OxaTtune ennos, xpome | mapxm 6eToHa, ﬂw:;c;: ” OT Mapxw
Ayewncroro % Gerona, %
M5 B1 - - 14.47 -3.5
M 25 B 15 - - 21.7 -13.2
M 25 B2 - - 28.94 15.7
M 35 B 25 3274 6.5 36.17 33
M50 B35 45.84 -8.1 50.64 |
M75 BS 65.48 -12.7 72.34 -3.5
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 275 360.18 29 - -
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 - -
M 700 B 20 654.84 -6.45 - -
M 700 B 21 720.32 29 - -
M 800 B 22 785.81 -1.8 - -

* YENooHaIn MAPKA GETOHD = CPLAMEE IHINCHUE NDOYHOCTV GETOHA Cepum 06PAIL0E (KrT/Cm®), NPUBEREHMHOA K NPOMHOCTH
o6pa3ua 62308010 pasmepa xy0a ¢ pebpom 15 Cu, NPM HOMMUHANBHOM IHANEHIHN KOXDENUMCHTI BIPHUIUMM NDONHOCTH
Gertona.

JlabopaTopHas pa6ora 17.
N3roroBieHue 06pa3noB 0ajiouek, onpeaejeHie MAPKH U CBOMCTBA pacTBopa.

Ilesib PaGoOThI: ONpENETHTH PACXOJ BCEX KOMIIOHEHTOB PACTBOPHOI cMecH Ha IM° mecka,
yTOOBl 00ECIIEYUTh HEOOXOIUMYIO yI000YKIaAbIBAEMOCTh U BOJOYAEPKUBAIOIIUBAIOILYIO
CITOCOOHOCTh CMECH U MTPOYHOCTh PacTBOPA.

O6opynoBanue u npuHamgiexnoctu: konyc Crpoit LIHWUJI, ¢popmbi-Oanouku, Gpopmbi-
KyObl, €MKOCTH [iJIl TEpEeMEIIMBaHMs, TOPTrOBblE M TEXHHUYECKHE BEChl C Habopom
Pa3HOBECOB, MPECC TUAPABINYECCKUN.

JUIs CTPOUTENBHBIX KIAJOYHBIX PACTBOPOB HEOOXOJIMMBI CPaBHHUTEIBHO HEOOJIbIIOE
3HaUYE€HHE MPOYHOCTH U XOpouas ynoOoykiaiasiBaeMocTb. [loaToMy mnpu mpuUMeHEHHH
[IEMEHTOB B KayeCTBE BSDKYLIETO HMX pa30aBisIOT TOHKOMOJOTHIMH MHMHEpaJIbHBIMU
no0aBKaMu.

Tak kak B OCHOBHOM pPacTBOpPHasi CMECh YKJIAJbIBA€TCS HAa IOPUCTOE OCHOBAaHUE, TJE
IPOUCXOJUT OTCOC BOJBI, TO CMECh JOJDKHA 00J1aaTh XOpPOLIEH BOJIOYIEp:KUBAIOLICH
COCOOHOCTHIO. VIHaue OHa MOXKET OKa3zaTbCsl «IepecylIeHHOW» U He OyaeT TBepAeTh. B
yAEp:KaHUM BOJbl OCHOBHOE 3HAYEHUE MMEIOT TOHKOMOJIOThIE JOOABKU-IMIACTU(DUKATOPHI,
B KauyeCTBE KOTOPBIX NPUMEHSIOTCA TJIMHBI, HU3BECTh W MOBEPXHOCTHO-AKTHUBHBIE
OpraHUYEeCKHue BEIECTBA.
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PactBopbl ¢ mo0GaBkaMu Ha3BIBAIOTCS CMEMIAaHHBIMU. B WX Ha3BaHWUU YKa3bIBAIOTCS
BSDKYyIIEe U J00aBKa, HaPUMEpP, IEeMEHTHO-U3BECTKOBBIM, IIEMEHTHO-TJIMHSIHBIN pacTBOPHI
U T. 1.

Taxkum 00pa3oM, OCHOBHBIMU CBOWCTBaMHU KJIAJIOYHBIX PACTBOPOB SIBIISIFOTCS MPOYHOCTH
3aTBEPACBILIEIO PacTBOpa, YA00OYKIIAIbIBAEMOCTh U BOJOYIEPKUBAIOIIAs CIHOCOOHOCTH
CMECH.

Iloadop cocTaBa KJIaI0OYHOT0 PacTBOPA

[Tepen pacyeToM HEOOXOIWMO 3HATH (PU3MKO-MEXAHUUECKHE CBOMCTBA HCIIOJb3yEMBIX
MaTepualoB, 3a1aThCsl IPOYHOCTHIO PACTBOPA M HA3HAYUTH IMOJBIIKHOCTH CMECH.

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

II=1000R,/k -M,,

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

R, — Tpebyemas Mapka KJIaJ04HOTO PacTBOPA;

k — ko> PUIUEHT, yUUTHIBAIOUN KPYITHOCTD MECKA;

M, — MapKa HUCTIOIB3yEeMOro IIEMEHTA.

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

KommuaecTBo mnactudumupyomei 100aBku 1o 00beMy ONPEaeIISIoT o Gopmyie

s =170 - (1 —0,002 L)),

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

N3BeCcTKOBOE TECTO MPUTOTABIUBAIOT MPU COOTHOIIEHUU BOJbI U U3BECTU-MYIIOHKHU 1 : 1,
rinuHsHoe Tecto — 0,6 : 1. Pacxon moGaBku Mo Macce pacCUUTHIBAETCA MO popmylie

ﬂ=ﬂo6 " Pm>

A€ pPm — CPEOHSS IUIOTHOCTHh IJIacTU(UUIMPYIOIEH 100aBKH, KI/J, ONpEnesieTcs Io
Tabm.12.

Taonuya 12

CpeaHsisi IVIOTHOCTH MJIACTHPUKATOPOB

[Tnactuduxarop [InoTHOCTB, KI/J
I'muuasHOE TECTO 1,600-1,800 kr/n
30JIbHOE TECTO 1,400-1,600 kr/n
N3BecTKOBOE TECTO 1,200-1,400 kr/n

OpueHTHPOBOYHBINA PACXO]T BOJBI MOKHO MOJACYUTATH 1O hopMyJie

By =(0,8+0,9) - (4 + 1D,
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rne [] wm J — pacxom TeMEHTa W IUIACTHQUIUPYIOMEH  100aBKU  TI0
Macce, Kr.

Pacxon necka mo macce onpenenstoT no popmyie

I=1wm - P>

rJie p, — HACHIIHAS UIOTHOCTD MECKa, KI/M .

OKOHUaTeNbHbIA  pacxoJ  BOJBI  ONpEAENseTCs
MPAKTUYECKUM IyTEeM, MO MOIABUKHOCTH PACTBOPHOU
CMECH TMPOM3BOJAT C HCHOJB30BAHUEM IpPUOOpA,
cXxema KOTOporo npejcTaBieHa Ha puc. 16.

Jlanee mpouU3BOIUTCS TMEpecUeT BCEX KOMIIOHEHTOB
CMecH [JIsi TPUTOTOBIEHUS J1abOpaTOPHOTO 3ameca
o0bemMoM Ha 4 11 lecka.

JlaGopaTopHble HCNIBITAHUS PACTBOPHOI CMeCH

OTno3upoBaHHBIE 1O Macce€ NECOK W LEMEHT
IIEPEMEILINBAIOT B CYyXOM COCTOSIHUM 1O OJXHOPOJHOM
Maccbl.  OTno3WpoBaHHas — IUIACTHPUUUPYOLIAs
nobaBka pa30aBiAE€TCS OTMEPEHHBIM KOJUYECTBOM
BOJbI U B BHJIE «MOJIOKA» BIIMBAETCS B CYXYIO CMEChH.
[lonyyenHass  pacTBopHass  CMeCh  TILATEJIbHO

IEPEMELINBAECTCS B TCUCHHE 5 MUH.

CBEXKEMPUTOTOBIEHHON CMECBHIO HAIOJHSIOT BEAEPKO

MpUMEPHO Ha | CM HUXKE €ro KpaeB. YIJI0XEHHYIO Puc. 16. Npu6op ans
CMECH IITHIKYIOT 25 pa3 METAJNIMYECKUM CTEPKHEM U onpeAeneHns NoABUKHOCTHM
BBIPABHUBAIOT JIETKUM IIOCTYKMBAHUEM BEJIEPKa O pacTBOpHOIi cmecy
CTOJI.

OcTpue KoHyca TPUBOJAT B CONPUKOCHOBEHHE C 1 - cocya ANA pacTBOPHOIA
MIOBEPXHOCTBIO CMECH M JAIOT BO3MOXKHOCTH €MY  CMEecH, 2 — 3Ta/IOHHbII KOHYC, 3
CBOOOJHO TIOTPYXKaTbCSI B CMECh.  3aMeEpsIiOT — BUHT, 4 — WKana,

MOTPYKEHUE KOHYCa TIPH TMTOMOIIH JTUMOa WJTH IITKAJTBI
C JEJIEHUEM U CTPEIIKOM.

VY 1060yK1a1bIBA€MOCTh (MOIBUYKHOCTD )
pacTBOPHON CMECH BBIpaXKaeTcss B CaHTUMETpax
NOTPY)XKEHUsT KOoHyca. Eciou TOABMKHOCTE  HE
YAOBJETBOPSIET 3aJlaHHOM, TO HEOOXOoAUMO JIHMOO
n00aBUTh OOJbIIEe KOJIMYECTBO BOJBI, JUOO CJelaTh HOBBIM 3aMeC C MEHBIIUM
COJIEp>)KaHUEM BOJIBI.

N3 mpuroToBieHHONW PacTBOPHOW CMECH IJis OMpeEeieHUs MPOYHOCTH (POPMYyIOT TpuU
oOpasna B Buje KyOukoB ¢ pedbpom 7,07 cm unu B Buje 0amodek pazmepom 40x40x160 mm
B (hopmax Oe3 JHA, YCTAHOBJICHHBIX HA KUPIUY, TOKPBITHIA CMOYEHHON (UIBLTPOBAHHOMN
oymaroii. CMech B OJWH TPUEM YKJIAABIBACTCA B (HOPMY C HEKOTOPHIM H30BITKOM U
YIUIOTHSIETCA 25-KpaTHBIM INTHIKOBAaHUEM METAINTUYECKUM CTepkHeM. Uepes wac mocie
YKJIQIKH TPOUCXOJUT OTCOC BOABI OCHOBAaHHMEM, CMECh HECKOJBKO ocemaeT. M30bITOK
CMECH cpe3aroT W o0pasmbl B opMax XpaHAT B TECUCHHE CYTOK BO BIIAKHBIX YCIIOBHSIX.
3ateM 00pa3upl pacnanyOiIMBalOT U XpaHAT 10 28-CyTOYHOrO BO3pacTa B YCIOBHSX,
aHAJIOTUYHBIX YCJIOBHUSIM TBEpPAEHUS pacTBOpa Ha mpou3BojcTBe. Ho mo ycrnoBusm

5 — wraHra, 6 — cToika, 7 —
3a)XuMmbl, 8 — pacTBOpHaA cmecb
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ydeOHOro mporecca oOpasilbl MOKHO HCIBITHIBATH M B JApyrue cpoku. [lpm stom mms
MPUBEACHUS TOJYYEHHBIX PE3YJbTaTOB K MapOYHOM MPOYHOCTH MOJIyYEHHBIC 3HAYCHM S
MPOYHOCTH YMHOKAIOT Ha MEPEBOHBIC KOADDUITMEHTHI, MpUBEICHHBIC B Ta0. 13.
Taonuuya 13. IlepeBoaHbIE K03 puumeHTHI IS onpeaeaeHust
MapoYHO# MPOYHOCTH pacTBOpa*

Bo3spact, cytku | 3 7 14 28 60 90
Kosdpdpuuuent | 3,03 1.82 1,25 1.00 0,83 0,77

* mpuBelleHHbIe KOA(POUIMEHTBI OTHOCSTCA TOJIBKO K pacTBOpaM Ha MOPTIAHALIEMEHTE U

€ro pa3HOBUIHOCTSIX.
2. U3roroBJieHHE KOHTPOJIbHBIX 00pa310B-0aji04eK, HCNIBITAHUE HA U3THO
U CKaTHe
JlabopaTopHoe 000py10BaHNE U MATEPHUAJIbI:
(dbopMbI pazbEMHBIE C TIOAAOHOM M 0€3 MOJJ0HA, BCTPSIXUBAIOUIUNA CTOJUK, HIMATENb,
MAIIMHBI [T ACIIBITAHKS HA CKATUE U M3THO, IIACTHHKY IUIomapio 25 cv’. PacTsop.

[Ipenen mpoyHOCTH PACTBOPOB MOKHO OIPENETATh UCIBITAHUEM Ha WU3TU0 U CHKaTue
00pa31oB -6anouek pazmepom 40X40X160 mm.

OOpa3s1pl U3roTaBIMBAIOT U3 UCIBITHIBAEMOIO0 PacTBOpa MOJBHXKHOCTHIO MEHEEe 5 CM B
dbopmax ¢ MHOAJOHOM. YIUIOTHSIOT PacTBOpP Ha BCTpsSIXHBaroleM croiuke. Popma ¢
HACaJKOM CTaBUTCA Ha BCTPSAXUBAIONIUN CTOJIMK W 3aIOJIHSIETCS Ha IOJOBUHY BBICOTHI
pactBopoM, BerpsxuBaercs 30 pa3 B TteueHun 30 cek. 3aTeM YKJIaJbIBAIOT BTOPOW CIIOU
pacTBopa ¢ HEKOTOPHIM H30BITKOM U BCTpsixuBatoT 30 pa3, CHUMAIOT HACaAKy, WU3JIUIIEK
pacTBOpa Cpe3aroT HOKOM M OBEPXHOCTH 3arjia)KuBaroT.

JlomyckaeTcs YIUIOTHEHHE pacTBOpa B KaxaoMm oTAeneHuu (opmbr 10 Haxkumamu
ImaTess.

N3roroBieHnue o0pasioB U3 pacTBOPOB MOJBUKHOCTBHIOTS ¢M U 00Jiee MPOU3BOJAUTCS TaK
ke, Kak U KyOoB. XpaHeHue oO0pa3loB-OajoueKk Takoe e, Kak u KyOoB. lcmbiTaHue
00pa3oB-0anoyeK Ha U3rud U cKaTue, MOACUYET PE3yIbTATOB MPOU3BOAUTCS TAK K€, KaK U
[[EMEHTOB.

BbiBoabI 0 padore

[To pe3ynbTaTaM UCHOBITAHUN [I€JIAIOTCS 3aKJIIOYEHUS O COOTBETCTBUHU MOJYYEHHBIX
pE3yabTaTOB C 3aJJaHHON PaCUeTHOM MapKOW pacTBOpa.

JlaGopaTopHasi padora Ne 18.
Omnpeaesienue riryOuHbl npoHnkanus urisl B outym no I'OCT 11501

eab paboThl — HAYYUTHCS OMPEAETATH TBEPIOCTH OUTYMA.
ITopsinok BhINOJHEHHSI PA0OTHI

1. HcnbiTaHue CTPOUTEIBHOIO OMTYMA.

[Ipy wcHBITAaHUM CTPOUTENBHBIX OUTYMOB [JIi KOHTPOJBHOM mMpoOBI OepyT 1o
0,5 kr OuTymMa OT KaXJI0W MmapTtuu. butym HeoOXOAUMO 0OE3BOJAUTH, JJISI YEro YallKy C
npoOoi MOMEIIAT B CYIIMJIbHBIM mIKad Ha MecuyaHyro OaHi W JOBOAST JO MOJBHXKHOTO
COCTOSIHUSA, HArpeBasi TBEpJAbIC W TMOJIYTBEpAble OMTYMBI J0 TemIepaTypbl He Bbilie 120-
180°C B 3aBHCHMOCTH OT UX BSI3KOCTH.
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3aTeM paciUiaBleHHBI OWTyM mponexuBaioT dYeped cuto Ne 07 ©  TImaTeabHO
NEPEMEIINBAIOT J0 IOJIHOTO YAaJIeHUs Iy3bIpbKOB Bo3ayxa. llocie ocTeiBaHus mpoda
OuTyma cuuTaeTcs OArOTOBICHHON K IPOBEACHUIO UCTIBITAHUI.

JlabopaTopHoe o00opyaoBaHHe W MAaTepPHAJIBI: IIEHETPOMETP, CUTO C METAJUINYECKON
ceTkoil Ne(7, cTekIsHHas MajoykKa, KpUCTAIM3AaTOp, METAJUINYECKas yalllka, BoJsgHas OaHs,
TEpMOMETD, ceKyHaoMmep. CTpoUTeabHbI OUTYM, OEH3HH.

TBepaocTs OUTyMa onpeAesnsoT ¢ HOMOIIbI0 pudopa-nenerpomerpa. [lo rioyoune
MPOHUKHOBEHUS B OUTYyM HUriibl ipubope no Harpyskoit 1H (0,1krc) B Teuenue 5 ¢ npu
temriepatype 25°C cyas o ero BI3KOCTH. BSI3KOCTh BbIpaXaeTcs B rpagycax OTKIOHEHHAs
CTpeJIKU IpUOOpOB, pudeM 1° COOTBETCTBYET IiTyOHMHE MPOHUKHOBEHUS UrJibl Ha 0,1 MM.

ITenerpometp (puc.36) COCTOUT U3 METAIMYECKOTO IITATUBA, HUXKHSS 4acTh KOTOPOTO
OpeCTaBIsieT COOOM OMOpPHYIO IUIOMIAAKY C TpeMsl YCTaHOBOYHBIMM BUHTAMH JUIS
NPUBEACHUS €€ B TOPU30HTAIbHOE TNOJIOKeHHE. K OmopHO#Ml miomanke ITpUKpEIUIEH
BPALLIAIOIIMMCSA MPEIMETHBIA CTOJMK I YCTAHOBKM KPHUCTAJUIM3ATOPA C METAJUIMYECKOU
HIAIIKOM, B KOTOPYIO MOMEIIAIOT UCHBITYeMbIi OMTyM. Ha BepxHeM KpoOHUITEilHe mTaThBa
yKperuieH nudepOnaT, pas3aeneHHbl paszneneHHbli Ha 360°, W KOHTaKkTHas peika
(kpemanbepa) , JBMXKEHHE KOTOpOM mepenaercss cTpeilku wnudepOnata. Ha HikHeM
KPOHIITEWHE 3aKpeIUieH CBOOOHO MAJAIoIIUM CTEPKEHb C UTJION U TPy30M OOIeld Maccoi
100+0,01 r, yaep:xuBaemblid CTONOPHON KHOMKOM. COOKY K CTOMKE IIAPHUPHO MPUKPETIEHO
3epkano. CranbHas Wrja TMEHETPOMETPa JOJDKHA OBbITh 3aKpeIuieHa U TIHIATeNIbHO
ornonupoBaHa. OcTpue UTIIbl JOIKHO OBITh 3aTYIJICHO

[IpeaBaputenbHO 00E3BOKEHHBIN U MPOIICKEHHBIN OUTYM pacCIIaBIsIOT B TIECYaHOU
WIM MacisiHOM OaHe, WM B CYIIWIBHOM IIKady 10 MOABHKHOTO COCTOSIHUS, HAJMBAIOT B
METAJTMYECKYIO YalllKy, YTOOBI MOBEPXHOCTH €6T0 OblIa 0oJjiee YeM Ha 5 MM HUXKE BEPXHETO
Kpasi yalllku, ¥ OBICTPBIM JBHKEHUEM TOPSIIEeH CIIMYKU YJAISIOT My3bIPhKU BO3AyXa. 3aTeM
OUTYM MOMENIAOT B 0aHIO ¢ BOJOM, HarpeToi 10 25°C U OCTaBISAIOT HA 19 10 UCTIBITAHMUS.
Bricota cnmost Boasl Haj Outymom jgoiikHa ObiTh He MeHee 10mm. Temmepatypy B OaHe
NOJAJIEP)KUBAIOT TOCTOSIHHOM, KOJIeOaHUsI TeMIepaTrypbl BOJAbl HE JOJDKHBI MPEBBIINIATH
+0,5°C.

ITo ncteyenun 1 4 KpucCTaIM3aTOp BMECTE C BOJAOM M YAILIKOW yCTaHABIIMBAKOT Ha
CTOJIUK, MIEHETPOMETPA MOJBOAAT OCTPUE UTJIbI K MOBEPXHOCTU OMTYMa, MPHU UIJIbI JOJDKHA
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CJIeTKa KacaTtbcsa OMTyMa, HO HE BXOJIUTH B Hero. J[is oOnerdeHus: 3Tol Oomepanuu CIIyKUT
3epkano. Kpemanbepy AOBOASAT 10 BEpXHEW IUIOMIAJKU CTEP)KHS, HECYLIET0 MWINIy, U
YCTaHABJIMBAIOT CTPEJIKY Ha HYJIb WJIM OTMEUAIOT €€ MOJIO0XKEHHE, ITOCIIE YEro OHOBPEMEHHO
YCKAaIOT CEKyHJAOMEP M HaXKMMAIOT CTOINOPHYIO KHOIIKY, /aBasl UIJie CBOOOJHO BXOAWUTH B
outrym B TeueHue 5 c. [lo ucreyeHnn 3TOro BpeMEHM KHOIKY OTIIYCKarOT. 3aTEM JOBOJISAT
HIDKHIOIO 4YacTh KpeMallbepbl /0 BEPXHEH IUIOLAJAKU CTEp)KHA C MIJIOW, U CTpeJKa,
NEpEeBUTAIONIA’ACS BMECTE C KpeMallbepod, TIOKa3blBa€T B TIpajycax pacCTOSHUE,
IIPOMIEHHOE UTJION 32 5 C.

OnpeneneHue MOBTOPSIOT TPHU pa3a B Pa3IMYHBIX TOYKAX HAa MOBEPXHOCTH OUTyMma,
OTCTOSIIIMX HEe MeHee 4yeM Ha 10 MM oT KkpaeB wamiku U omHa oT Jpyrou. Cpennee
apumMeTryecKoe S3TUX OIpeNeJCHU [aeT 3HAYeHHE MPOHUKAHHS WIJBl B Tpajycax,
COOTBETCTBYIOIIEE NTyOMHE IPOHUKAHUS UTJIbI, B IECATHIX TOJSX MM
PacxoxaeHune Mexay pe3yibTaTaMu ONpeAeieHUs TIIyOMHBbI MPOHMKAHUSA Wbl (rpan);
IIOJIYYEHHBIMH B KQXJIOM U3 TPEX OIBITOB, HE JOJDKHBI PEBBIIIATH CICAYIOIIMX 3HAYCHHMN:

I'ryOrHa MpoHUKaHUS UTJIBI, TPa JlonyckaeMble pacXoKICHUs, rpajl
o 50 2
Cspimme 59 no 150 4
Csrime 150 go 250 6
Csbime 250 3% OT CpeJIHETO pe3yIbTaTa

[Ipu OOJBIIMX PACXOKACHUSIX PE3YJNbTATOB HCIBITAHUE CleayeT MNOBTOpUTh. Ilocne
Ka)XJ0r0 MOTPY>KEHUSI Ty BBIHUMAIOT U3 THE3/1a, OOMBIBAIOT OCH3MHOM OCTPHUE U HACyXO

BBITUPAIOT YUCTOM CYXOM TPSAMNOYKOM WM BaToOW. Pe3ynpTaTbl MCIBITAHUM 3aHOCAT B

Tadauiy 2.
Tabmuma 2.
[Tpudop Ne ucnibrtannii | Temmneparypa ['mybuna Mapka
UCTIBITAHUS, | IPOHUKHOBEHUS ouTyma
°C WTJIBI, TPAJ

JlaGopaTropuasi padora Ne 19.
Onpenenenne pacraxumoctu ouryma no F'OCT 11505
u ynactuanoctu mo I'OCT 218.010.98

Heas padorbl: HayuuTbes ompenensTh pacTsHKUMOCTh M 3JIACTUYHOCTH OUTyMma 1O
COOTBETCTBYIOIIEH TEXHUYECKOU JINTEPATYPE.
JlaGopaTopHoe 000pya0BaHUE U MATEPHUAJIbI:
JlykTunomerp, pazbeMHble (OpPMbI — «BOCBMEPKW», CTEKJISIHHAs IUIACTUHKA, TEPMOMETP,
BOJisiHast OaHs, MeTayuimdeckas cetka Ne 07, cekyHAoMep, HOX JUIsl cpe3aHus OuTyma.
CrtpouTenbHbIi OUTYM, TJIMLEPUH, COJIb, TAJIBK.

PacTsokUMOCTh XapakTepu3yeTcsl NJIMHOM HUTH OMTymMa B MOMEHT €€ pa3pbiBa IpHU
temriepatype 25 °C 1 CKOPOCTHU BBITATUBAHUS 5 CM/MUH U BBIPAXKAETCSA B CAHTUMETPAX.
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PactsxumocTh OUTYMOB onpeAesnsoT Ha mpubdope — aykrtuiaomerpe (puc 38), KOTopbIit
NpEeACTaBIIeT CcOO0OM TMJIACTMACCOBBIM WIJIM JIEPEBSHHBIA SIIHUK, TOKPBITBIA BHYTPH
OLMHKOBAaHHOM CTaJIbIO.

[lo nmnuHE AmMMKa IPOXOAWT YEPBSIYHBIA BUHT C HACAKEHHBIMH HAa HEro JABYMS
caja3KaMM, KOTOpBIE IIEPEABUIalOTCA I1I0 BUHTY BPYYHYIO IIOCPEACTBOM MAaXOBHMYKa WU
aneKTpojaBUrareis. SmuK CcHAOXKEeH MIKaJIoW, M0 KOTOPOM CKOJB3UT YyKa3arelb,
3aKpEIUICHHBIN Ha CAJIa3Kax.

Ha cTexisiHHYIO MIaCTHMHKY, CMa3aHHYIO TIUIEPUHOM, TIOMEIIAIOT (POPMBI, BHYTPEHHHE
ITIOBEPXHOCTH KOTOPBIX IIPEABAPUTEIILHO CMA3bIBAIOT CMECHIO TAIbKA C TIIMLIEPUHOM.

3areM B 3T (OPMBI HAJIMBAIOT TOHKON CTpyed MOJATrOTOBIIEHHBIM OUTYM. 3aJIUTHIA B
dbopMy OUTYM OCTaBIISIOT OXJIAXKAAThCA Ha Bo3Ayxe B TeueHue 30-40 MuH mpHu TemmepaTtype
20£2 °C. Ilocne sToro m3nuiiek 6MTymMa B (OpME CpEe3aloT TOPSYUM OCTPHIM HOXKOM OT
CEpeauHBI K KpasM Tak, 9TOObI OUTYM 3amOTHSIT (POPMBI BPOBEHB C MX KPasSMHU.

O6pa3zen nomemiarot B BoAy npu 25°C Ha 1 4, cienst 3a Tem, 4ToObI TemMIeparypa Oblia
noctosHHOW. Ecnu mimoTHocTh OuTyma Oombine 1, TO MIOTHOCTh BOJIBI YBEIWYUBAIOT,
n00aBJIsAs COJIb, YTOOBI OUTYM HEe TOHYJ. CKOPOCTh JABMKEHHS JBUXKECHHUS CAa30K JOJDKHA
ObITh 5 cM/MUH. BUTYMHYIO HUTH PacTATHMBAIOT JO T€X MOp, NTOKa OHAa He obopmercs. B
MOMEHT OOpBIBa JIETAIOT OTCYUET IO JIMHEUKE

2. OnpeaeJieHne 3J1aCTHYHOCTH OUTyMA

TpeboBaHus MO AMACTUYHOCTH TIPeAbsIBIsAtOTCs coryiacHo CTh 1220-2000, koTophie TOTKHBI
OBITH MEHee 3HaueHUH, mpuBeaeHHbIX B Ta0buie 10.11 Tabmuma 10.11.

[Tokazarens Mapka Outyma
BMA BEMA BMA BEMA BMA BEMA
50/70 | 70/100 | 100/130 | 100/150 | 150/200 | 130/150
DnacTUYHOCTh %, HE 55 50 50 50 50 85
menee, npu 13°C

ITpuGopsl 1 MaTepruaILI

burym maccoit He MeHee | Kr, AyKTUJIOMETp, TepMocTaT TemiepaTypa 13 rpamycos, GopMbl
«BocbMepKa» TepMocTat ot 0-50 rpagycoB, MeTaiInyecKasl IIACTUKOBAs TUIACTHHKA, TAJIBK,
TIIMLEpHH, OyMara nanvdpocHas, JINHEHKa.




Mertoavka BBIOJIHEHUS PA0OTHI

Bepyt 6utym mapok BMA u BMII pasorpesaer 10 t- 155 — 160°C u 3anmuBarot B popMbI
"BOCbMEpKH», (POPMBI C OUTYMOM Ha TUTACTMHKAX BBIJIEPKUBAIOT HA BO3IyX€ MPHU
KOMHATHOU Temriepatype, 50-60 MUHYT, fanee NOMENaT B EMKOCTh C BOJAOW U

+ 0
BbIZIepkUBaeT 60 5 MuHyT B TepMoctare npu t- 13°C, nanee miaacTUHbBI TOMEIIAIOT B

nyktuinomeTp ¢ Bopoii t-13°C, ypoBeHb BOJIBI IOJKEH OBITh BBILIE BEpXa 0Opa3la He MEHee
25¢cM.

OO0pasiibl pacTATUBAIOT CO CKOPOCThIO SO0MM/MUH Ha nHy 60 MM. Jlanee paspes3arot
IIOCEPEIMHE HOKHUIIAMU U OCTABIIAIOT B IyKTUIOMETpe Ha 60 MUHYT. JINHEHKOW U3MEPSIOT
nnuny HuTer L1 u L2 kak noka3zano Ha pucyHke 10.8

Pucynox 10.8

DNacTUYHOCTD I, %, BBIYUCISIOT 1O (hOopMyIIe.
L
3=100-|t2=L2 4 100

I'me-L1 L2 nyuna wvureit (mm), Lo-HauanbHoe paccTosiHue MexXy IByMs IIOJTy paKOBUHAMH,
paBHOE30 (MM), 60-pacTsHKUMOCTH oOpasna(Mm).

3a BeJIMUMHY JIACTUYHOCTH MPUHUMAIOT CpeiHee apuPMETHIECKOe 3HAUCHUE U3 TPEX
onpenaesieHuil. PazHuna Mexay onpeneneHusiMu He JoJKHA npeBbimath 10% ot cpegnero
3HaueHus. Pe3ynbrar ucnbITaHus 3anuchbiBatoT B Ta0muity 10.12

Ta6muma 10.12

[Toxazarenb Howmep onpenenenus Cpennue
1 2 3 3HAYECHUE

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

3aKII04YeHrEe CPABHUTD MOJyUEHHOE 3HAUEHHUE C ITOKa3aTeNIeM JIJIsl COOTBETCTBYIOILIEH MapKH
ouTyma.

3. Onpenenenue MapKu OUTyMa.

[IpoBoast maGopaTopHbIE WCHBITAHUS, CPABHUBAIOT IIOJYYCHHBIE pPE3yabTaThl C
tpedoBanusimu ['OCTa, npuBeieHHBIMU B Ta0J1. 4, U JIeJaI0T 3aKJIF0YEHUE O MapKe OuTyma

Tabnuna 4. dusznko-MexaHMUECKHUE CBOICTBA HE(PTIHBIX OUTYMOB
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Mapka butyma ['myOuHa npoHUKaHUs Pactsxumocts Temnepatypa
Wrner npu 25° C, npu 25° C, cm, pa3MsryeHus
0,1 mm He menee ° C, HEe HIKE
CrpouTtenbHble OUTYMBI
BH 50/50 41-60 40 50
BH 70/30 21-40 3 70
BH 90/10 5-20 1 90
JloposxHblif OuTym
BH/I 200/300 201-300 - 35
BHJ 130/220 131-200 65 39
BH/1 90/130 91-130 60 43
BHJT 60/90 61-90 50 47
BH/1 40/60 40-60 40 51

JlaGopaTopnasi padora Ne 20
Omnpenenenue remneparypsl pasmsardenuss ouryma no 'OCT 11506 u onpenesienne
Temuneparypsl xpynkoctu mo I'OCT 11507.

1. Onpenenenue TemMnepaTypbl pa3MsardeHus.
Henabp pa6oThbl: HAy4dUTHCA OMPENCIATh TEMIIEpATypy pasMsIrdeHuss U TeMIeparypy
XPYHKOCTH OUTyMa.
JlaGopaTopHoe 000py10BaHNEe U MATEPHUAJIbI:
[Tpubop «Komnbio u mapy, repmometp 10 200°C, cTeksiHHAS TIIACTHHKA, HOXK JJI CPe3aHus
OuTyma, ICTOUYHUK HarpeBa (dNEeKTpruuecKasl IITUTKa, Ta30Basi TOPEIIKa,
cnupToBKa). CTPOUTENBHBIN OUTYM, AUCTUJUIUPOBAHHAS BOJA, TNIULIEPHH, TAJIbK.
[Ipubop «Kompuo u map» (pucyHOK 37) COCTOMT W3 TpEeX METAUIMUYECKUX JIUCKOB,
COEIMHEHHBIX MEXAY COO0N METAJUIMYECKUMHU CTEPKHIMU. B cpeaHem aucke nMeroTcs ABa
OTBEpPCTHS, B Ka)XJ0€ M3 KOTOPHIX BCTAaBISIIOT JaTyHHbIE Kosblla. B cepeanHe BepxHero
JIMCKA UMEETCSI OTBEPCTUE AJII TEPMOMETPA.

Pucynoxk 37. [Ipubop «Komnblio u mapy» 17 ONpeneaeH s TeMIIepaTypbl pa3MsIrdeHus
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1 — naTyHHOE KOJIBIIO0; 2 — OUTYM; 3 — CTAJIbHOM IIApUK; 4 — TEPMOMETD; 5 — METAIITUIYECKHE
JUCKH; 6 — METAJUIMYECKUE CTEPKHM; 7 — CTaKaH; 8 — HUYKHUM JIUCK.

[ToAroTOBIIEHHBI OUTYM HAJIMBAIOT C HEKOTOPbIM H30BITKOM B JIATYHHBIE KOJIbIIA,
NOMEIICHHbIE HA CTEKJISIHHYIO IJJACTUHKY, TOKPBITYI0 CMEChIO TallbKa ¢ IiMnepuHoM (1:3).
[Tocne oxmaxaenuss B TeueHue 20 muHyT npu Temmeparype 25+10°C u30bIToK OuTyma
Cpe3ar0T HarpeTbIM HOKOM BPOBEHB C KpasMH KOJIEL.

3aremM Kojiblla ¢ OMTYMOM KJIaayT B OTBEPCTHS CPEIHEro JHUCKa U MPUOOp MOMEIIAIOT B
XUMHUYECKUHN CTAKaH, HAIIOJHEHHBIA CBEKEIIPOKUIITYEHHON BOJON ¢ Temmeparypoi 5+1°C u
BbIIEp)KUBalOT B TeueHHe 10 MHMHYT. YpoBEeHb BOJbl B CTaKaHE JOJDKEH OBITh BBILIE
HOBEPXHOCTU OMTyMa B KOJbI[aX HE MeHbIe yeM Ha 5 cM. Ilo ucreuenun 10 MUHYT KoJbIa
U3 CTakaHa BBIHMMAIOT M B ILEHTP KaXJIOTrO KOJIbLIA Ha IOBEPXHOCTh OUTyMa KiaayT
CTaJIbHOW IIapuK BecoM 3,5 rpamMm U auameTpoM 9,53 mm. 3aTeM KOJIbLIA OINSITh CTaBsT B
CTaKaH C BOJOM, a CTAaKaH HarpeBaroT Ha IUIMTKE WM ropeinke. CKOpOCTh HarpeBa CTakaHa ¢
BOJIOM (TocIie nepBbIX 3 MUHYT) nokHA ObITh 5+0,5°C B MunyTy. Harpesarot g0 tex mop,
NOKa I[IApUK C Pa3MATYUBIIMMCS OUTYMOM HE KOCHETCS HWKHEro Jaucka. B MomeHT
CONPUKOCHOBEHMS IIAPUKA OTCUUTHIBAIOT TEMIIEPATYPY pa3MsrdyeHus OuTyma.

Ecnu npeanonaraemas temneparypa pasmsrdyenus outyma ot 80 1o 110°C, To BMecTo
BOAbl B CTaKaH HaJWBAIOT TJMIEPUH W KOJBLIO C OUTYMOM TI€pel HCIbITAHUEM
BBIJICPKMBAIOT B Boje ¢ rauuepuHoM 10 muH npu temmeparype 32+1°C . PacxoxneHus
MEKy ABYMS ITapauIeIbHBIMU ONPENEIICHUSIMU HE TOJKHBI ITpeBbmath 1-2 °C.

HcnpiTanus NpoBOJAT J1Ba pas3a, U TEMIIEPATYpy pa3MArdeHus: BBIYUCISIOT KaK CpeHEe
apu(meTnyecKkoe 3HaU€HUE IBYX OIpPEEICHUN.

PesynbTaThl HcibITaHUN 3aHOCAT B Ta0. 7.

Tabmuna 7.

[Tpudop Ne ncnibrrannii Temmneparypa Mapka 6utyma
pasmsiruenus, °C

2. Omnpenesnenne TeMnepaTrypbl XpynKoOCTH J0POKHBIX OMTYMOB 10 Ppaacy.

XPYIOKOCTh _— 3TO CHOCOOHOCTh TBEPABIX TEN pa3pylarbcsi NpU MEXaHUYECKHX
BO3JIEHCTBUSIX 0€3 MaKPOCKOIMMYECKON BBIPAKEHHON OCTaTOYHOM Jehopmariuu

Cy1iecTByeT 1Ba BU/1a ONIPEIEIECHUE XPYIIKOCTH:

Y CKOpEHHBINM METOJL ONIPEAECIEHUS XPYIIKOCTH

Temnepatypy, Ipu KOTOPOIl MOSBISETCS XPYNKOCTh TOPOKHBIX OMTYMOB, ONPEICISIOT NPU
OMOIIIM HOMOTpamMMbl. be3 mpubopoB 1 MaTepuasnos.

CraHapTHBIA METO/ ONpe/ieSIieHne TeEMIIEPaTyPhbl XPYNKOCTH IOPOKHBIX OMTYMOB.
[Ipubopei: npubop @Ppaaca, TEpPMOMETP PTYTHBIM  CTEKJISIHHBIA, CEKYHIOMED,
HarpeBaTesIbHOE YCTPOUCTBO: METAJUIMYECKAs TUIACTUHKA.

MeTo11Ka BBINOJHEHUSI PAOOTHI

Tpu cranpHblE TJIACTUHKM IPOMBIBAIOT PACTBOPUTENEM M Ha Kaxayw HaHocsaT 0,4rp.
OuTyMa, B3BEIIEHHOTO ¢ morpemHocThio He 6onee 0,01 r. [lnacTuHKM, HarpeBarOT I0 TEX
nop, MoKa OMTYyM HE pacTeuercss PaBHOMEPHBIM CJIOEM IO Bceil moBepxHocTH. Jlanee
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IJIACTUHKY YKJIAJIBIBAIOT TOPU30HTAIBHO W OBICTPO TMepeMenias TOPAIIYyI0 CIUYKY Haj
MOBEPXHOCTHI0 OUTYMa YIAJISIOT U3 HETO My3bIPhKU BO3/IyXa.

3aluIeHHbIC OT MBLIU IJIACTUHKU ¢ OUTYMOM BBIJIEPKMBAIOT ITPH KOMHATHOM TeMIIepaType
He MeHee 20 MUH, BCTaBJISIIOT B 3aXBaThl YCTPOWCTBA JIJIsi CTHOAHUs, COOMPAIOT YCTPOUCTBO
JUTISL OXJIQXKIIEHUS M 3aIIOJIHSAIOT cocy Jlroapa cmiupToM NMPUMEPHO JI0 MMOJIOBHUHBI BHICOTHI.
VYerpoiicTBo juisi crubaHus TJIACTUHKU BCTABIISIIOT B MPOOUPKY C HEOOJBIIUM KOJIMYECTBOM
XJIOPUCTOTO KalbIUsl. TepMOMETp yCTaHABIMBAIOT TaK, YTOOBI IIAPUK TEPMOMETpA
HAaxXOJWJICSd Ha YPOBHE CEpeAWHBI IUIACTUHKH. Temmeparypa B MpOOMpKE K HaJaly
HCIILITaHHS JOKHA OBITH He Hike 15°C.

C TmoMOIIpI0 OXJIAXKIAIOIICH CMECH TOHIDKAIT TEeMIIepaTypy B IPOOHPKE CO CKOPOCTHIO
1°C/MuH.

CrubaTh IUIACTUHKY HAUMHAIOT Mpu Temieparype npumepHo Ha 10°C Bbime, yem
oxupaemas Temmeparypa Xxpynkoctd. Kaxmgoe crubanve u pasrubaHue JIOJKHO
3aKkaH4YMBaThcsa Ha 20—25c¢.

CrubaHue OBTOPSIOT B HaUajle KaXX/I0 MUHYTHI U OTMEYAIOT TeMIIepaTypy MpHU MOSBICHUN
nepBoil TpenHbl. ONBIT TOBTOPSIOT C JABYMS OCTaBIIMMHUCS IUIACTUHKAMHM M 3a
TEeMIIEPaTypy XPYIKOCTH MPUHUMAIOT CpeTHee apru(PMETHUIECKOE TPEX ONPEACICHUI.
Tabmmma 10.9

ITokazarenn 3HadeHue mokas3aress 1y oopasia Cpennee
3HAYCHHE
! 2 3 IoKa3aTes
Temmneparypa
XPYHKOCTH
3aKII0YCHHUE

butrymber BH]I 40/60 atTecToBaHHBIE MO BBICIIEH KaTErOPUU KaueCTBA OJKHBI UMETh
TemmepaTypy Xpynkocty He Boime 12°C.

JlabopaTopHasi padora Ne 21.
OnpenesieHne HCTUHHOM U CPeHel MJIOTHOCTH, OPUCTOCTH
MHUHepaabHOro nopomka no 'OCT 12784.

He.]'ll) paﬁOTbll HAay4YUTBCA ONpPCACIATL UCTHHHYIO M CPCAHIOIO IINIOTHOCTL, IMOPHCTOCTH
MHUHCPAJILHOI'O ITOPOIIIKa

1. OnpeneJsienne HCTUHHOM NJIOTHOCTH HEAKTUBUPOBAHHOTO
MHUHEPAJbHOI0 MOPONUIKA U3 TOPHBIX MOPO
CpencrtBa KOHTPOJIA (MU3MEPEHUIA), anaparypa, MaTepuaibl, BCHOMOTaTelIbHbIE YCTPOICTBA:
Kon6s1 mepabie BMmecTuMocThio 100 mut ummu 250 mut mo I'OCT 1770.
Becni 4-ro knacca Tounoctu o 'OCT 24104.
BaHnHa necuaHast uiny 3J€KTPOIUIMTKA C 3aKPBITON CIIMPAIBIO.
Bona nuctunnupoBannas no 'OCT 6709.
IHopsinok MOATOTOBKM U NMPOBEEHUS UCTBITAHUSA
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W3 npoObl mopoiiika, MOArOTOBIEHHOW B COOTBETCTBUU ¢ 7.1.4, OepyT ABe HaBeckd (i
JBYX TapaJielbHBIX olpeaesieHuil) okoido 10 T kaxknas, €cid HCTUHHYIO IJIOTHOCTb
onpenensoT B kKojbax BMecTUMOCThI0 100 M, win okosio 50 T, eclii UCHOIB3YIOT KOJIObI
BMECTUMOCTBIO 250 M1
Kaxxyro HaBecKy MopoIiiKa BCHIMAOT B YUCTYIO, BRICYIIICHHYIO U B3BEIICHHYIO KOJIOY, mocie
4yero Koj0y C MOpPOIIKOM BHOBb B3BEIIMBAIOT M Ha 1/3 3amofHSAIOT AUCTUIUIMPOBAHHOMN
BOJOM.
Conepxxrmoe Ko0bl B30ANTHIBAIOT W KUIIATIT HA MEeCYaHOW BaHHE B TeueHHe | 4, a 3aTem
OXJIAXKJAIT J0 KOMHaTHOW  Ttemmeparypbl. Ilocine 3Toro  koil0y  3amoiHSIOT
TUCTWUTMPOBAHHOW BOJOW JO YepThl Ha IIeWKe KOJObI M B3BEUIMBAIOT. 3aTeM KOJOy
OCBOOOXKJAIOT OT COAEPKUMOIO, MPOMBIBAIOT, HAMOJHAIOT [0 4YepThl Ha IIEHKe
JVCTHJTIMPOBAHHOM BOJOM KOMHATHOW TEMIIEpaTyphl U BHOBb B3BEIIMBAIOT.
O0paboTKa pe3yJIbTAaTOB UCIIBITAHUS
VICTHHHYIO IUIOTHOCTb MOPOLIKA T, I/CM’, BBIYHCIISIOT 10 hopMyJIe

_ (m-mpg,

m—m1+m2—m3’ (3)

IrJie T - Macca KoJIObI C IIOPOLIKOM, T;
Tl - Macca mycToi Koj0®bl, T;
T2 - Macca KoJIObI C TUCTHUILIMPOBAHHOW BOJIOH, T;
T3 - Macca KOJIObI ¢ TOPOIIKOM U BOJIOMH, T;
IB - IVIOTHOCTh JAMCTHJLIMPOBAHHOMN BOJIBI, paBHas 1 r/cm’.
Pe3ynbrar Ka)a0ro MCHBITAHUS BBIYHUCISIIOT C TOYHOCTBIO JO BTOPOTO JECSITUYHOTO 3HAKa
nocyie  3amATtod. AOCOJIIOTHOE JONMYyCTUMOE PACXOXKICHHUE MEXIy pe3yibTaTaMu
MapaJJICTIbHBIX OMPEICICHUN HE T0JKHO npeBbimaTh 0,02 /e,
B ciydae mpeBbllieHHsI aOCOJIIOTHOTO JOMYCTUMOTO PACXOXKIEHUS MEXIY pe3yJbTaTaMH
OIPENEIICHUMN UCIIBITAHUE CIECLYET IOBTOPUTH A0 IOJIYyYEHUS JOIYCTUMOTO PACXOKICHMUS.
WCTUHHYIO TJIOTHOCTH BBIYHMCISAIOT KakK CpeaHeapu(METHUYECKOe 3HAu€HUE pe3yIbTaToOB
JIBYX TapajlieJIbHbIX UCIIBITAHUN.

2. Omnpenenenue cpeaHeil IIIOTHOCTH
CymHOCTh METO/AA 3aKJII0YAETCs B OMPEAEICHUH MIOTHOCTH MOPOUIKA MOCHE YIUIOTHEHUS
ero B hopme oobemom 100 cm’ o Harpyskoit 40 MITa.
CpeacrBa KOHTPOJIS (M3MeEpPeHMil), annmapaTypa, BClIOMOraTejbHble YCTPOicTBA:
dopMa a1 YIJIOTHEHWS TMOpolKa (pUCYHOK 1), cocTosias U3 TOJIOTO Pa3beMHOTrO
uuianHApa ([ - BEpXHAS 4YacTh, 2 - HWOKHSSL 4YacTh), BKIAIbINA 3 M  METALIUYECKOTO
nogoHa 4. O6beM HibkHel yactu GopMsl - (100+3) e’
Becni 4-ro knacca Tounoctu no ['OCT 24104.
[Ipecc rugpaBnuyeckuii uim mexannueckuil ¢ Harpyskou He menee 100 kH (10 tc) mo I'OCT
28840.
[IpoTBEeHb METATUIMUECKUN pasMepoM He MeHee 2540 cM.
Kuctp msrkas.
Hox nim mmarens.
ITopsA0K MOATOTOBKHU U NPOBEACHUS UCIIBITAHUS
[TopoiIok NOoAroTaBIMBAIOT K UCHIBITaHUO 10 7.1.4.
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Hwxknuioto vacteh ¢GopMbl TOMENIAIOT Ha TOJOH, B3BEIIMBAIOT, a 3aTeéM Ha Hee
YCTaHaBJIMBAIOT BEPXHIOIO YaCTh.
[Topomok mopuusMu 1mo 60 - 80 r mnepeHocaT B coOpaHHYH (opMy, IOCIONWHO
pacnpeienaioT U ITHIKYIOT HOXKOM WJIM IIIaTteseM, 3amoyHsds ee Ha 15 - 20 MM Hmxke
BEPXHETO0 Kpasi, ¥ ClIeTKa MPUKUMAIOT BKJIAIbIIIEM.
®opMy C MOPOUIKOM YCTaHAaBIMBAIOT HA HWKHIOIO IUIMTY Mpecca, IJIABHO JOBOJMST
YIUIOTHSOIIYI0 Harpy3ky g0 40 MIla u nmoamepxuBaioT B TeueHue 3 muH. [locne storo
HArpy3Ky CHUMArOT ¥ ()OpMY C BKJIQJBIIIEM MTEPEHOCIT Ha MPOTHUBEHb.
Bxnagpim u BepxHIOW 4YacTh (POPMBI CHUMAIOT, M3JIAIIEK MOPOIIKA HaJ HIDKHEH YacThIO
(bopMBI Cpe3aroT HOKOM, Hapy>KHBIE 9acTH (DOPMBI U MOI0HA OYUIIAIOT MIATKOW KHCTHIO.
HwxHr010 9acTh GOPMBI C TOPOIIKOM U € TIOJIIOHOM B3BEIIUBAIOT.
OO0paboTka pe3yIbTATOB UCIIBLITAHUS
CpEIHIOI0 TIOTHOCTH TIOPOIIIKA 1771, T/CM’, BEIYHCIISIOT IO GOpMyIie
_m—a

v (6)
rje m -Macca HIWKHEH vactd (OpMbI € MOAJOHOM M YIUIOTHEHHBIM MHUHEPAIbHBIM
MOPOILKOM, T;
m1 - Macca HIKHEH 4acTH (JOPMBI C MOJIZIOHOM, T;
V - 06beM mopotika, paBHbIii 100 e,

o

@ 50,3

80,0

@ 70,5 !

1 - BCPXHAA 4aCTh Pa3bCMHOI'O HHUIIMHAPA, 2 - HIOKHSS 4acTh PAa3bEMHOTIO HUIIMHAPA,
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3 - BKiaapI; 4 — MOAd0H.
Pucynok 1 - ®opma 117151 onipeIesieHHs CpeIHEN TIOTHOCTH MOPOIIKa

Pe3ynpTaT KakI0ro MCHBITAHUS BBIYMCIAIOT C TOYHOCTHIO IO BTOPOIO JECITUYHOIO 3HaKa
nocyie 3amATod. AOCOJIOTHOE JIOMYCTHMMOE PACXOXKIEHUE MEXKIy pe3yJibTaTaMu
napauIebHbIX ONPEACICHHH He J0KHO mpeBbimath 0,02 r/cMm’.
B cnyuyae mpeBbillieHHsT aOCOJIOTHOTO JOMYCTUMOTO PACXOXKICHUS MEXAY pe3yJibTaTaMu
onpeeleHUI UCTIBITAHUE CIEAYET OBTOPUTH JI0 MOTYUYEHUS JOIMMYCTUMOTO PACXOKICHHUS.
CpenHio0 TUIOTHOCTh BBIYHCIISIIOT KaK cpeaHeapru(PpMETHICCKOE 3HAUCHNUE PE3yIbTAaTOB JBYX
napajuieNIbHbIX UCIIBITAHUM.

3. OmnpenesieHue NOPUCTOCTH
[lopucToCTh  MHUHEpPANBHOTO  TMOPOIIKAa  ONPEACNSIOT  pPacyeToM Ha  OCHOBAaHUH
MpEeABAPUTEIHLHO YCTAHOBJICHHBIX 3HAYCHUI UICTUHHOM IIJIOTHOCTH U CPEAHEN MIIOTHOCTH.
[TopuctocTs nopoitka Vnop, %, BBIYUCISAIOT IO popMyJie

[1 - P—M] 100

Vnop e ,

TJ€ T - UICTUHHAA IUIOTHOCTH MTOPOIIIKA, r/em’;

M - CPEIHSS IUNIOTHOCTh MOPOIIIKA, r/em’.

Pe3ynpTar UCnbITaHUI BBIYUCIISIIOT C TOYHOCTBIO JI0 LIEJIOT0 YUCTIA.

(7)

JlabopaTopHasi padora Ne 22,
Omnpenenenne 3epHOBOIO COCTaBa CyXuM M MOKPbIM ciocobom mo I'OCT 12784.

CylHOCTh MOKpPOTO METOa 3aKjIl4aeTcsd B pa3[elieHHd NOopollka Ha (pakuuud c
MIPOMBIBKOW BOJIOM 4epe3 cuto ¢ cetkord Ne 0071.

Metoa 0T00pa U MOATOTOBKA MPOOBI:

Jnst ucnbitanust OepyT CpenHIO Tpo0y MHUHEPAIbHOTO TMOPOIIKa, OTOOpaHHYIO B
cootBercTBuM ¢ 'OCT 16557-78.

[IpoOy akTuBHpoBaHHOTO mnopomka wmaccod 100 r oTOuparor U3 cpeaHeil mpoObl B
BO3JIYIIIHO-CYXOM COCTOSIHUM, @ 100 r HEaKTUBUPOBAHHOTO TMOPOILKA - U3 CPEeAHEN MPOObI,
BBICYIIIEHHOM [0 IOCTOSIHHOW Mmacchl npu temneparype 105 - 110 °C B tedenue 5 uwm
OXJIAKJICHHOW B 9KCUKATOPE 10 KOMHATHOM TEMIIEPATYyPBI.

Anmnaparypa, NPpMHAIJIEKHOCTH M MATEPUAJIbI:

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

Becnt mabopatopusie peraaxkubie mo ['OCT 19491-74.

Hkad cymmnpnsiii o 'OCT 7365-55.

Oxcukarop o 'OCT 6371-73.

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

[lecTrK ¢ pe3MHOBBIM HAKOHEYHUKOM.

Cocyn emkocTtbio 6-10 1.

Bojga auctuiimupoBaHHas CO CMayuBaTeseM.

IToaroroBka Kk HCNILITAHUIO:
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[Ipu omnpeneneHur 3€pHOBOTO COCTaBa AKTUBUPOBAHHOTO MHUHEPAJIBHOTO TMOPOIIKA B
MUTHEBYID BOJY, HCIIOJIB3YEMYIO ISl €r0 IMPOMBIBKH, BBOIAT OJWH W3 CMauWBaTelcy B
CIEAYIOIIEM KOJIMYECTBE:

KUIKUK - 15 1; mactooOpa3Hblil (B BHJE pacTBOpa B AUCTWILIMpoOBaHHOM Bojae 1:1) - 10 r
(wm 120 xartensp);

MOPOIIKOOOpa3Hbli - 3 T Ha 1 J1 BOJIBL.

B kauecTBe cMauuBaTeneil MOKHO NPHUMEHATh MOIOIIME CPEACTBA WIIM BEIIECTBA THIA
onnoHanoB (Hanpumep, OI1-7, OII-10 u T.11.).

IIpoBeneHue MCNBITAHUS:

[IpoOy MuHEpaJIBbHOTO MOPOIIKa MOMEIAT B (apdOopoByI0 YamIKy, HOCUK KOTOPOH CHHU3Y
CMasaH Ba3eJIMHOM, 3JIMBAIOT HEOOJBIITUM KOJIMYECTBOM BOABI (C TOOABKOW CMaduBaTENsd
uiu 0e3 cMauuBaTens) W PacTUpPAOT B TeUYeHUE 2-3 MUH MECTUKOM C PE3MHOBBIM
HAKOHEYHUKOM.

Boay co B3BelIEHHBIMH B HEH YacTUIIAMU CJIMBAlOT Ha cuTto ¢ cetkod N 0071,
YCTaHOBJICHHOE HaJl COCYAOM. 3aTeM IpoO0y MOpOIIKa BHOBb 3aJIUBAIOT BOJIOM, PACTUPAIOT U
BOJly CHOBA CJIMBAIOT.

[TocnenoBaTenpHOE paCTUPAHUE YACTHUI] U CIIMBAHUE MYTHOW BOJBI MPOAOIIKAIOT 0 TEX TOP,
MOKa BOJA HE CTaHeT mnpo3padyHod. Ilocine MPOMBIBKM NOMABIIME HA CUTO YACTHUIBI
MUHepaibHoro nopouika kpynuaee 0,071 mm nepenocsat B ¢haphopoByr0 YaliKy ¢ OCTaTKOM.
OcraBiIyloCcsl B YallIK€ BOJly OCTOPOXHO CJIMBAIOT, & 3aTEM YallIKy CTABAT B CYIIWJIbHBIM
mKad Ui BBICYIIMBAHUS OCTaTka MpoObl mopomka npu temneparype 105-110 °C nmo
ITOCTOSTHHOM MaCCBI.

[IpoMbIBaHHE W pacTUpPaHWE MHUHEPAIBHOTO TOPOIIKA HEMOCPEJCTBEHHO Ha CHUTE HE
JOIyCKaeTCsl.

[To pa3HOCTH Macchl B3sTOM MPOOBI K MAcChl OCTaTKa YCTaHABIMBAIOT MAcCy 4acTHUIl MEbUe
0,071 mm, mpoleamKMX Yepe3 CUTO B MPOLECCe MPOMBIBKH MOPOIIKA. 3aTEM OCTATOK MPOObI
MOPOIIIKAa TPOCEUBAIOT 4Yepe3 Ha0Op CUT, HAUYMHAS C CUTAa C HAMOOJBIINM JIHAMETPOM
OTBEpCTUH, KOHYasi cuToM ¢ ceTkoit Ne 0071.

[lepen OokOHUaHHEM MPOCEUBAHUS Ka)XKJO€ CUTO BPYYHYIO MHTEHCHUBHO BCTPSXHBAIOT HAJ
auctoMm Oymaru B TeueHue 1 muH. [IpocerBaHNe CUMTAIOT 3aKOHYEHHBIM, €CITH KOJIWYECTBO
YaCTHII, MPOIIEANINX CUTA C OTBEPCTUSIMU pazmepamu 1,25 u 0,63 mMm, He npeBbimaet 0,05 T,
a mpoleamux cuta ¢ orsepctusamu pazmepamu 0,315; 0,14 u 0,071 mm - 0,02 r.

OcTaTok Ha KaXXJIOM CUTE B3BELIMBAIOT U ONPENEIAIOT YaCTHbIE OCTATKH B MPOLEHTax IO
OTHOIIIEHUIO K Macce MpocenBaemMon mpoOkl (TouHOCTh onpeaeneHus 0,1%).

O6mryro Maccy vactuil pazmepom 0,071 MM B IpolleHTaX OMPENENSIOT CIOXKEHHUEM Mace
YaCTHIl, MPOLIEAIINX JAaHHOE CUTO B IMPOIECCE MPOMBIBKH MOPOIIKA M MPU CYXOM pacceBe
poOBbI, OCTABILIEHCS TOCIIE TPOMBIBKH.

1.5. O6padoTka pe3yabTaToB:

3a pe3ynbTaT UCIHBITAHUS TPUHUMAIOT CcpefaHee apu(METHYECKOe JIBYX OIpPEACIICHUM.
Pacxoxnenue Mexay pe3yiabTaTaMH MapaJIEIbHBIX OINPEIENCHU Ha KaXJOM CHUTE HE
JOJDKHO OBITH Ooiiee 2% (o1 oO1mieit Macchl mpoOsl). OO0Ias moTeps MOPOIIKa IIPH pacceBe
HE JIOJDKHA MPEBBIMATh 2% OT B3ITOM MPOOBI.
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JlabopaTtopHast paGora Ne 23.
IIpuroroiienne achajabT00ETOHHON CMECH B JIA0OPATOPHBIX YCJI0OBHSIX.
IIpuroroByenue o0pa3noB u3 achajabTodeTOHA

1. lIpurorosienune achanbTo0eTOHHON CMecH B JJA00PATOPHBIX YCJIOBHUSIX.

2.1. Tlpu mnomgbope cocTaBa cMech TOTOBSAT B JIAOOPAaTOPHOW JIOMACTHOM MeEIIajKe,
000pyI0BaHHOI 00OTPEBAIOIIUM YCTPOUCTBOM.

[IleOeHb, IECOK M MUHEPAIBHBIN TOPOIIOK TOJDKHBI OBITh MPEIBAPUTEILHO BBICYIICHBI, a
OUTYM Uu 1eTOTh 00e3B0KeHbI. [IleOeHb, Mecok U MUHEpaIbHBIN MOPOIIOK B KOJUYECTBAX,
3aIaHHBIX O COCTaBY, OTBELIMBAIOT B €MKOCTh, HAIPEBAIOT (MIEPUOJUYECKHU TIEPEMEITNBAs)
70 TeMIepaTypbl, yKa3aHHOW B Tabiu. 1, u 100aBis0T TpeOyeMoe KOJIUYECTBO HArpeToro B
OTJIETTbHOM €MKOCTH BSIKYILIETO (TeMIlepaTypa HarpeBa BsSOKYIIEro yka3aHa B Ta0u. 1).

[Ipy Mcrnonp30BaHMM aKTUBHPOBAHHOTO MUHEPAIBHOTO MOPOIIKA €r0 BBOIAT B XOJOJIHOM
BUJIC B CMECh IIEOHS U IecKa, MPeBAPUTENIbHO HArpeTyto A0 temrepatypsl Ha 20—40 ° C
BBIIIIE YKa3aHHOM B TabJ. 1 (¢ yueToMm mpuMedaHust K Tabiauie).

CMech MUHEPAIBHBIX MAaTEPUANIOB MPEIBAPUTENBHO MEPEMENINBAIOT C BSLKYIIUM BPYUYHYIO,
3aTeM TOMEIIAIT B Ja0OpaTOPHYIO MEIIAJKy, TJI€ TMEePEeMENIMBAaIOT €€ J0 IMOJHOTO |
paBHOMEPHOTO  OOBEIWHEHHUS BCEX KOMIIOHEHTOB. BpeMms, HeoOxomumoe st
NepeMeIIUBaHus B JA0OPATOPHBIX MEIIAJIKaX, YCTaHABIUBACTCS MPEIBAPUTEIIBHO OMBITHBIM
MyTEM, IIPU ATOM OHO JOJKHO OBITh TOCTOSIHHBIM JJISI KaXKJI0TO BUIa cMecel (B cpeHeM 3—
6 mun). [lepemennBanue cCYUTaIOT 3aKOHUEHHBIM, €CJIM BCE 3€pHA MUHEPAIBLHOTO MaTepuasa
PaBHOMEPHO TOKPBITHI BSDKYIIMM M B TOTOBOM CMECH HET €ro OTIEIbHBIX CrYCTKOB.
dopmoBaHue 00pa3IOB OCYIIECTBISIOT B COOTBETCTBUH C . 3.1—3.5.

2.2. IIpu KOHTpOJIE KayecTBa CMECEN, MPUTOTABIMBAEMbBIX B CMECUTENSIX MPUHYIUTEIBHOTO
NepeMENINBaHusl TIEPUOIUUECKOTO JICUCTBHS, MPOOBI OTOMPAIOT HEMOCPEACTBEHHO MOCTE
BBITPY3KH CMECH M3 CMECUTENII B aBTOMAIMHBI WM APYrM€ TPaHCIOPTHBIE CPEICTBA.
Kaxnmayro npoOy coctaBisitor u3 3—4 mopuuii cMecu, OTOOpAaHHBIX M3 Pa3HBIX 3aMECOB.
[lepen wmsrotoBieHueM oO0pa3loOB OTACIbHBIC MOPIUU CMECH OOBEAUHSIOT, TINATEIHHO
MePEMEIIINBAIOT U MOJYYAOT CPEAHIO0 TIPOoOYy.

Ecnu cmecu rOTOBIT B CMECUTENSIX MTEPUOAUYECKOTO JSHCTBUS, paOOTAIOIIUX 1O MPUHIIUITY
CBOOOJHOTO TEepPEMEIIUBAHNUS, CPEIHIOI0 MPOOY COCTABISIOT U3 OTIAEIbHBIX MOPIUI CMECH,
OTOOpaHHBIX B Hayaje, B CEPeAMHE U B KOHIIE BHIITYCKA €€ U3 CMECHUTEIS.

Ecam cMmecu M3roTaBiavMBalOT B CMECHUTENIE HENPEPBIBHOIO JCHCTBUS, CPEAHIO MPOOY
COCTaBJISIIOT U3 3—4 nopuuil cMecu, OTOOPAHHBIX C UHTEPBAJIOM 1,5—2 MuH.

Ta6nuna 1

Temneparypa, °C
Bun cmecen Mapka MUHEPAIBHOTO [BSKYIIETO IMPUCMECU IpU
BSDKYILIETO MaTepualia IMPHUPUro- [IPUTOTOB-
[IPUTOTOBJICHUU TOBJICHUU NEeHUN
cMecH cMecH 00pasIoB
AchaabTOOETOHHBIE CMECH:
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ropsiuue

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

150—170

130—150

140—160

TCIIIIBIC

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

XOJIOJHBIC

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

100—120

80—90

18—22

Jlerre0ETOHHBIEC CMECH:

115

100—110

80—90

90—100

J1-6, 10-6

100—115

80—100

90—110

roOpA4YnUC

710-7, BJIII-6,
BJII1-7

110—115

103—115

103—115

80—95

70—90

18—22

X OJIOTHBIE J1-4, 1-5

[Tpumeuanue. [Ipn mpuMeHEHHH TMOBEPXHOCTHO-AKTHBHBIX BEIECTB WM AKTUBHUPOBAHHBIX
MUHEPATBHBIX MOPOIIKOB TEMIIEpaTypy HarpeBa MHUHEpPAIbHBIX MAaTEPHAIOB M BSDKYIIETO, a
TaK)Ke TeMIepaTypy acaibTOOCTOHHBIX CMeCcel MPU M3TOTOBICHUH 00pa3I0B CHMKAIOT HA
10—20 © C (3a UCKIIFOUEHUEM XOJIOTHBIX CMeceit).

W3 oroOpaHHbIX cpenHHX Mpod cmeced (GopMyroT 00pas3ipl, MOAAEPKUBAs MPU ITOM
TEMIEPATypy CMECHU B IIpeiesax, yKa3aHHbIX B Ta0. 1.

YoTHeHHe 00pa3lioB U3 cMecel, UCTIBITHIBAEMBIX HA MPOYHOCTH MPHU CKATUU (B CYXOM H
BOJIOHACBILICHHOM COCTOSIHUH ), HA BOJIOHACHIIIIEHNE U HaOyXaHue, T0JKHO MPOU3BOIUTHCS:
U3 cMecel ¢ coaeprkanueM 1edHs 10 35% — mpeccoBanuem noj nasienueM 40 Mlla (400
Kre/cm?);

U3 cMecell ¢ coepkanueM mebHs 6omnee 35% — BubGpupoBanuem ¢ npurpyszom 0,03 Mlla
(0,3 krc/cM’) ¢ IOYIUIOTHEHHEM IpeccoBaHmeM 1o gasieHnemM 20 MITa (200 kre/cm?).
YrnotHeHne oO0Opa3ioB W3 XOJOJHBIX CMECEH, WCIBITHIBAEMBIX Ha CIIEKHUBAEMOCTD,
MPOU3BOJAT NMpeccoBanueM noj aasiaenuem 0,05 Mlla (0,5 Kre/em?).

Macca mpob6 cmeceill, OoTOMpaeMbIX W3 CMECHTENs, B 3aBUCUMOCTH OT pa3Mepa 3epeH
MUHEPAITFHOTO MaTeprala yka3zaHa B Ta0. 2.

Tabnumna 2
MaxkcuManbHBIN Macca cmecH, Kr
pasmMep 3epeH
MUHEPATLHOTO
MaTepuasia, MM
5 2—S5
10, 15, 20 5—10
40 6—7




N3 oToOpaHHBIX cMecell TOTOBSAT 00paslbl He mo3aHee yem depe3 30 MuH. mocie oTdopa
npob u3 cmecurens. B ciydae BBIHYKIIEHHOTO YBEJIMYEHHS] YKAa3aHHOTO CpPOKa B JKypHaje
UCIBITAHUH JI€Jal0T COOTBETCTBYIOLIYIO 3aIIUCh.

2.3. KoHTposb KauecTBa MOKpPHITUS M OCHOBAaHUS NPOU3BOJSAT Ha BBIPYOJEHHBIX W3
HOKPBITHS (OCHOBaHMsI) 00paslax-BeIpyOKax MPsIMOYTOJbHOM (POpPMBI MM BBICBEPJIEHHBIX
WIMHIPUYECKUX KepHaX. BpIpyOKy NpoOU3BOASIT HMHEBMOMOJOTKOM, a LMJIMHAPUYECKHUE
KEpHBI BBICBEPJIMBAIOT HA BCIO TOJIIMHY MOKPBHITHS (BEPXHUU M HMKHUN CIIOH BMECTE) C
NOMOILBIO TMPHUUENHON WM CaMOXOJIHOM OypoBOM ycTaHOBKHM (Hampumep, MD-180) u
pa3iendioT ciou B Jaboparopuu. Pa3Mepbl BBIpYOOK M KOJMYECTBO BBICBEPIMBACMBIX
KEpHOB YCTaHABJIMBAIOT B 3aBUCHUMOCTH OT BHAa achampToOeToHa (AerrebeToHa) Mo
MaKCHMaJbHOMY pa3Mepy 3€peH M TpeOyeMoro sl UCHBITAaHUN KOJMYeCTBa OOpa3IloB.
Huametrp kepHOB D A0mKeH ObITh: mpu 0TOOpe mpoOd U3 mecuaHoro acdanproOeToHa
(merreberona) He meHee 50 MM, U3 MEJIKO3EpHUCTOrO — He MeHee 70 MM W U3
KpYITHO3epHUCTOr0 — He MeHee 100 Mm.

[Ipu oTOOpe KEepHOB C TIOMOIIbIO OypOBOMl YCTAaHOBKM IOCIEAHION MOJBOMAT K
HAaMEUYEHHOMY YYacCTKY IOKpPBITHS, 3aKPEIUISIOT KOPOHKY M 3aIlyCKalOT JBUTATellb; MOCIIE
3TOr0 KOPOHKY OITyCKalOT Ha TIOBEPXHOCTh IOKPBITUS M HayuHAOT OypeHue. Jlns
OXJIQKJCHHUSI KOPOHKU U MOKPBITUS K MecTy OypeHHs (10 KOPOHKY) HENPEPHIBHO MOJAIOT
Boay. Ilponecc Oypenust obecneunBarOT MOCTENEHHBIM 3ariayOsaeHreM OypoBOil KOPOHKHU B
nokpbiTie. [locne okoH4YaHus OypeHusi YCTaHOBKY OTBOJST B CTOPOHY, a BBICBEPJICHHBIN
KEpH U3BJICKAIOT U3 TIOKPHITHS CTICNUaIbHBIMU HIMIIIAMH, YKa3aHHBIMU Ha 4epT. 1.

2
0

M1

650

!
20 |

_‘
|
|
|
I

J

140

60




2. IIpuroroBjieHue o0pa3uoB u3 achaaibTod0eTOHA

3.1. ®dusuko-MexaHu4eckue CBOMCTBA achasbTOOETOHOB (JErTEOCTOHOB) OIpPEICIAIOT Ha
HWIMHAPUYECKUX 00pas3liax, MOJYYeHHBIX YIUIOTHEHHEM CMECH B CTallbHbIX (opmax, a
Takke Ha HerepedOpMOBaHHBIX 00pa3lax-BeIpyOKax WM KEepHAX M HA IWIMHAPUYECKUX
obpasmax, nepeopMOBaHHBIX U3 BRIPYOOK HIIN KEPHOB.

®opmbl IsI U3TOTOBJICHUS OOPA3OB MPEACTABISIIOT COOOM MOJbIe CTajdbHBIC LUIHHIPHI.
[Ipu ynmoTHEHWHM B HHUX CMecCed MTOJDKHO OBITh OOECIeueHO ABYCTOPOHHEE MPHUIIOKEHUE
HArpy3Kd, 3TO JIOCTHTaeTcsl Tepeaavyel MaBieHUs Ha YIUIOTHIEMYIO CMECh uepe3 JBa
BKJIAJIbIIIIa, CBOOOTHO MIEPEIBUTAIONINXCS B (hOpME HABCTPEUy APYT JIPYTY.

3.2. YotHeHre 00pa3iioB IPEeCCOBAHUEM

[Ipecc (rumpaBiauudeckuit wnn mexanudeckuit) mo I'OCT 8905—82 st ynimoTHeHHs
06pas3LOB IOIKEH 0becednBaTh aBieHHe Ha o6paser; 40 MITa (400 krc/cm?).

UYepr. 2
[Ipecc obopynyror mpucrocooerrneM CO3J0pHUH I OJJHOBPEMEHHOTO ITPUTOTOBJICHUS
Tpex oOpasuoB (4epT. 2), KOTOPOE MPEICTABIAET COOOH IOCTOSIHHO 3aKpEIUICHHYIO Ha
mpecce KacceTy 4 ¢ TpeMs B3auMOCBSI3aHHBIMH LUJIUHApUYECKUMHU (Qopmamu. HuxHue
BKJIAJIBINN (TTyaHCOHBI) 2 OMMUPAIOTCS MIAPHUPHO HA HIDKHIOK TUIUTY mpecca I U BepxHen
4acThIO BBEJICHBI B ()OpMBI Ha TIIyOMHY 2—3 CM; BEpXHHUE ITyaHCOHBI 5 CMOHTHPOBAHbI Ha
OTJICTLHOM OTKHJIHOM TIPHCIIOCOOJICHUH O, MIAPHUPHO CBSA3aHHOM C BEPXHEH IUINTOMN
npecca 7. Kaccera ¢ Qopmamu 3akitoueHa B KOPOOKY C MAcCSHBIM MOJOTPEBAOIIUM
YCTPOUCTBOM 3, C MOMOIIBIO KOTOPOTO MOJJAEPKUBAIOT MOCTOSIHHYIO TEMIIEPATYpy CTEHOK
dbopm 60—100 ° C. IIpu u3roroBieHn 00pa3IOB U3 XOJOJHBIX CMecel KacceTy ¢ hopmaMu
He HarpeBaroT. [[ns wusBiedeHus oOpas3noB u3 ¢GOpM HMEETCS CIENHaTbHOE YIOPHOE
YCTPOMCTBO 8, TaKkKeE MIAPHUPHO CBS3AHHOE C BEpXHEH MauToi 7. J{d moabeMa u onycKaHus
BEPXHEH MINTHI HCTIONB3YIOT JIEKTPOABUTATENH 9.
Ecnu mMomHOCTh mpecca HeTOCTaTOYHA JJIsi OJJHOBPEMEHHOTO YIUIOTHEHUS TpeX 00pasIlos,
ero OoO0OpyAyIOT aHAJOTHYHBIMU TMpUCTOcOoONeHusMu ¢ oxHou dopmoi. Kaccery
peKoMeHayeTcsl u3roraBimuBaTh ¢ (Gopmamu amamerpom 71,4 u 50,5 mm. Konctpykimus
MIPUCTIOCOOJICHHSI TOJDKHA MTPEAYCMAaTPUBATh B3aUMO3aMEHIEMOCTh (POPM.
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[Ipu oTcyTcTBUM Ha TIpecce yKa3aHHBIX MPUCIIOCOOIEHUN 0O0pa3ilbl TOTOBIT B OJMHOYHBIX
(0OBIYHBIX U 00JIETYEHHBIX) (hopMax (uepT. 3 U 4), pa3Mepbl KOTOPHIX MPHUBEJEHBI B Ta0JI. 3.

T N

Tabmura 3

Jlnametp|Pa3smepsl, MM [ LnomansHomep

obOpa3ia, oOpasia, uepTexal
d , MM H |h] Ihz |h3 |h4 |d |d1 |d2 |d3 |d4 |d1 CM2
OO6b1unas popma
50,5 13080 [SOP4 PAa|10a Pafabalba 20
71,4 160[10060°%4 P4 1284 PafaPalba @0 3
101 1801107 1204 A fatats 180
Oo6neryennas opma
50,5 13080 [506535[/4 10|6 122526,5[20
71,4 160100608040—10|6 122547,440 4
101 180110709050—10|6 1225[77 80
3.2.1. Ha mpecce, 000py/10BaHHOM YIUTOTHSIONMAM MPUCTIOCOOJICHHEM, OOpa3Iibl TOTOBAT
cinenyromuM oOpasoM. [lpu u3roToBIeHMHM O00pPa3OB U3 TOPAYUX M TEIUIBIX CMeEceu
BKJIIOYAIOT MOJIOTPEBAIOIIECE YCTPOMCTBO U JIOBOJAT TeMIepaTypy Macia B HeM g0 60—100 °©
C. Bepxuue Bxiampimm (IyaHCOHBI) TIPH 3TOM JOJDKHBI ObITh BBeleHBI B (opmbl. [lepen
3amojiHeHueM (OPM CMEChI0 BEpPXHHE ITYaHCOHBI BBIBOJAT M3 (OPM UM BHYTPEHHIOIO
MOBEPXHOCTh (POPM M IyaHCOHBI MPOTUPAIOT TKAaHbIO, CJErKka CMOYEHHOM MAaIIMHHBIM
MaciaoM. DopMbl 3aMONHSIOT MPEABAPUTEIHLHO B3BEIICHHOM B METANIMYECKOW BOPOHKE
(uepT. 5) cmechlo, TeMIepaTypa KOTOpOM ykazaHa B TaOj. 1, paBHOMEPHO pacHpelnemsitoT
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CMECh U MITHIKYIOT €€ B (hOpMe HOKOM WJIU IITNaTeNIeM; BEPXHHUE MTyaHCOHBI BBOAST B (DOPMBI
U ONYCKAaIT UX A0 COMPUKOCHOBEHHUSI CO CMECHIO. 3aT€M BKIKOYAKOT 3JIEKTPOJIBUTATEINb
mpecca U aasieHne KoBomsT 10 40 MITa (400 kre/cM?); depe3 3 MHH HArpy3Ky CHHEMAIOT,
YIOPHOE YCTPOUCTBO MOJBOAT K LIEHTPY KacCEThl, CHOBA BKJIIOYAIOT 3JIEKTPOMOTOP Ipecca
¥ BBDKMMAIOT o0pasiibl U3 hopm BBEpX.

Yepr. 5
3.2.2. B oguHOoYHBIX (hopMax oOpas3lpl OTOBAT ciaeayroumm obpazom. Ilpu usrorosnenuun
00pa3loB U3 TOPSYMX U TEIUIBIX cMecel (DOPMBI U BKJIAABIIIM HArpeBaIOT 10 TEMIIEPATYpPhI
60—100 ° C. ®opmy ¢ BCTaBIEHHBIM HWKHUM BKJIQJBIIIEM HAIMOJHSIOT MPEIBAPUTEIBHO
B3BEUICHHOW CMEChIO Yepe3 METAIUIMYECKYI0 BOPOHKY. CMeCh paBHOMEPHO PACTIPEIEIISIIOT B
¢dbopMe MITHIKOBAaHMEM HOXKOM WIIM IIMATe]IeM, BCTABISIOT BEPXHUN BKIIAABIII U, TPHKUMAs
UM CMECh, YCTAHABIMBAIOT (JOPMY CO CMECHIO HA HMKHIOIO ITUIUTY Ipecca sl YIJIOTHEHMS,
IpU 3TOM HWKHUM BKJIAABIII JOJDKEH BhICTynaTh u3 gopmbl Ha 1,5—2,0 cm. BepxHioro
IUINTY Tpecca JOBOAST JIO CONPUKOCHOBEHHS C BEPXHMM BKJIAJBIIIEM U BKIIOYAIOT
ANIEKTPOABUTATEND TPECCa; JAaBJICHUE HA YIUIOTHAEMYIO cMmech noBomsaT no 40 Mlla (400
Kre/cM?), depe3 3 MHH Harpy3Ky CHHMAIOT, a o0pasel] M3BICKAIOT U3 (OPMBI BBDKHMHBIM
MPUCTIOCOOJICHUEM.
[Tpumeuanue. O6pa3ipl ¢ AepekTaMu KPOMOK M HENapaylJIeIbHOCThIO BEPXHETO U HUIKHETO
OCHOBaHHS OPaKyIOT.
3.3. YorHeHue 06pa3iioB KOMOMHUPOBAHHBIM METO0M
[Tpn KOMOMHMPOBAHHOM METOJIE acPanbTOOECTOHHBIE CMECH YIUIOTHSIIOT BUOPUPOBAHUEM Ha
BUOPOILIONIAJIKE C MOCIEAYIONINM JIOYTUIOTHEHUEM MpeccoBaHueM moa AaBieHuem 20 Mlla
(200 xrc/cm®). B 3TOM citydae oOpasiibl H3rOTABIMBAIOT B OOBIYHBIX OMHOYHBIX (GopMax (II.
3.2.2.). ®opmsbl, HarpeTtbie g0 60—100 ° C, HamomaHAOT acaibTOOCTOHHOW CMECHIO,
TeMIiepaTypa KOTOpOWl Yyka3zaHa B TaOi. 1, ycTaHaBiIMBaKOT Ha BUOpOIUIOMAAKY (IO
TEXHUYECKUM YCJIOBHUSIM, YTBEPKJACHHBIM B YCTAHOBJICHHOM MOPSIZIKE), TUIOTHO YKPEIUISIOT
Ha Hell crenuagbHbIM MPUCIOCOOIEeHHEM (KOHCTPYKLUS MPUCTOCOOIEHUS AJIs YKPEIICHUS
3aBUCHUT OT THMa BUOporutomaaku). HkHui BKIaAbI AOKEH BBICTYyHAaTh M3 (OPMBI Ha
2—2,5 cM; achanbToOETOHHYIO CMeCh B (popMe BHOPUPYIOT B T€YCHUE 3 MUH MPHU YaCTOTE
3000 konebanuit B Munyty, ammuuryae 0,35—0,40 MM 1 BepTHKaIbHON Harpy3ke Ha CMECh
0,03 MIIa (0,3 KFC/CMZ), KOTOpas MepeaaeTcsi Ha CMECh TPy30M, CBOOOHO HABEIICHHBIM Ha
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BepxHUM BKianeim ¢opmbl. [lo okonyanwm BuOparmu (opmy ¢ 00pa3moM CHUMAKOT C
BUOPOILIONIA/IKY, YCTAHABIMBAIOT Ha TUIMTY TIpecca JJis JOYIJIOTHEHUs Toj JaBiieHueM 20
MIIa (200 krc/cM”) U BHIAEPKUBAIOT IIPH TOM AABICHUM 3 MHUH. 3aTeM HArPy3Ky CHEMAIOT
U oOpasell U3BIEKAOT U3 (POPMbI BBKUMHBIM MpucnocoOaeHrueM. Eciau npu u3BiedeHnu us3
dbopmbl 00pazer] AehopMUpYETCs, €r0 OpaKyroT, a MOoCleaytore 00pasiibl U3rOTaBINBAIOT
rocJie oxjaaxaeHust cMeceit Ha 5—10° C.

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

B nentpe  HwkHero - Briaapla / YKpPEIsIeH ~— CTaJlbHOM  CTEpKeHb 2. BepxHui
BKJIaJbIII 3 OJIKEH UMETh B LIEHTPE CKBO3HOE OTBepcTHE 4 (UepT. 6).

[lepen ymnoTHeHHWEM XONOAHYIO cMech M (opmy 6 ¢ BkiIanbimamMu / U 3 HarpeBalOT B
cymniapHOM MmKagy pgo Ttemmepatypy (80+2) °C. ®dopMy ycCTaHAaBIMBAIOT Ha JBE
MOJICTABKU 5, a HWYKHUI BKJIAIBIII CO CTEPKHEM OIYCKatoT B (hopMy (Kak MOKa3aHO Ha 4yepT.
6). IIpoOy HarpeToii cMecH 3achlaloT Yepe3 BOPOHKY B popMy. BepxHwMil BKIa bl BBOAST B
dopMy TakuM 00pa3oM, YTOOBI CTEPKEHb, YKPEIJICHHbI B HM)KHEM BKIJIAJbIIIE, CBOOOIHO
BOILIET B OTBepcTHE 4 B BepxHeM BKianple [lonnepxkuas Gopmy, MOACTaBKU yOUPaIOT, a
Ha BEPXHMI BKJAJBIII YCTaHABIMBAIOT I'Py3 7, Macca KOTOPOTO BMECTE C MAacCOM BEPXHETO
BKJIa/bIa J0JDKHA ObITh 20 KT, T.e. oOecreunBaTh aaBiaenue 0,05 Mlla (0,5 KI‘C/CMz). Ilon
TOM HAarpy3Kol CMeCh BBIIEPKMBAIOT 3 MHH, I[OCIIE€ YEro rpy3 CHUMAIOT, (opmy
NOJHUMAIOT U CHUMAIOT ¢ oOpasua. 3areM CHUMaroT c o0Opaslia BEpXHHM BKIAJbINI, a
o0Opa3zel] OCTOPOKHO, ABYMsI PyKaMH, CHUMAIOT CO CTEPKHS U IEPEHOCAT K MECTY XPAHEHHS,
/i€ BBIAEPKUBAIOT TP Temneparype Bo3ayxa (20+£2)°C ne menee 4 u.
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Yepr. 6

Ecnmu oOpaszeny mocie YIUIOTHEHHS cpa3y pacchlllaeTcs, TO CIlEayIoUmii o0pasern
BBIIEP)KUBAIOT B JOpPME, CHAB Harpy3Ky, npu temneparype (20+£2)°C ne menee 4 4.
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3.5. Pa3mepnl 00pa3ioB U OpPUEHTHUPOBOUHOE KOJIWYECTBO CMECH, HEOOXOauMmoe st
U3TOTOBJICHUSI OJHOTO 00pa3la B 3aBHCHMOCTH OT BHJA HCHBITAHUH, JOJKHBI
COOTBETCTBOBATh YKAa3aHHBIM B Ta0. 4.
B mporecce M3roToBIEHHS OOpPAa3IOB KOJIUYECTBO CMECH YTOYHAIOT C YYETOM ee
YIUTOTHSIEMOCTH W UCTHHHBIX TUIOTHOCTEH BXOJSIIMX B €€ COCTaB MaTepUasoB, JJS Yero
TOTOBSIT IPOOHBIN 0Opa3zell.
HaBecky g B rpammax, TpeOyemyro aJisi MOJyd4eHHs 0Opasiia COOTBETCTBYIOIICH BBICOTHI,
OTIPEIEIISIOT TI0 (hopMyIIe

h
E=En;

ls% 2
rie g, — Macca npoOHoro oopasua, T;
h — TpebGyemas BbicoTa 00pasia, Mm;
ho — BeIcOoTa MPOOHOTO 00pa3Ia, MM.

Tabmuua 4

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

/lnamerp  [BwicoTa

VcnbpiTaHue HA TMTPOYHOCTHD 50,5 50,5+1,0 220-240

npu cxkatuu (B cyxom ull0, 15,20 [714 71,4+1,5 625—630

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

SSHUM), BOJOHACHIIICHUE U

HaOyxaHue

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

MOCTh ()11 XOJOJHBIX

cMmecei)

3.6. OGpa3upl U3 cMeceid, U3TOTOBJICHHBIE B COOTBETCTBUU C M. 3.2 — 3.5, 10 UCIIBITAHUS
BBIZICPKUBAIOT Npu Temriepatype (204+2)°C B Teuenne 12—48 u.

OOpa3ipl U3 X0JIOAHOU acdaabTOOSTOHHOW CMECH TMpH MOAOO0PE COCTaBa UCIHBITHIBAIOT B
NpPOTPETOM M HENPOrPeTOM COCTOSIHUM, MOATOMY MO HcTeueHun 12—48 v mocrue
W3TOTOBJICHHSI YacTh U3 HUX MCHBITBIBAIOT B HEMPOIPETOM COCTOSHHH, a JAPYTYI0 YacTh
mporpeBaroT B CymuiabHOM Mmikady mpu temmeparype (90+2)° C. IlpomomKuTeabHOCTh
nmporpeBa — 249 NMpu TPUMEHEHUHU XUAKUX OutymoB kiacca CI' m 6 4 mpu mpuUMEHEHHH
#ugkux outymoB kiaccoB MI' u MI'O. Ilporpetsie 00pa3iibl UCIIBITHIBAIOT Ha CIIECAYIOMIHIA
JI€Hb TIOCJIE MTPOrpeBa.

OOpa3ipl U3 XOJOJHBIX JETTEOCTOHHBIX CMECEH HCIBITHIBAIOT TOJBKO B HEMPOTPETOM
COCTOSIHHH.

3.7. CpenHio0 IUIOTHOCTh, BOJIOHACHIILIEHWE U HaOyxaHue acanbrobeToHa (AerredeToHa)
U3 TOKPBHITHS (OCHOBaHUS) OMNpPEACNSIOT Ha 00pa3lax-BelpyOKax WM KepHaX, KOTOpbIE
TUIATEJBHO OYMUIIAIOT, HU3MEPSIOT TOJIIMHY CJIOEB M COCTABJSIOT ONHCAHME BHEIIHUX
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IPU3HAKOB, OTMEYas CTENEHb OJHOPOJAHOCTU PACIPEACIICHHS COCTABIISIOIUX MAaTEPUAIIOB U
CTEINEHb CIEIUICHHS clloeB Mexay coOoi. [locne 3Toro BeIpyOKH WU KEPHBI Pa3JesioT 10
CIOSM U KaXIbId CJIOW HCHBITHIBAIOT OTAENbHO. OT BBIPYOKM OTACNSIOT TpU oOpaslia C
HEeHapyleHHON cTpykTypoir Maccoi 200—400 r kaxawlil ISl ONPEACNICHUS CpeaHEH
IJIOTHOCTH, BOJOHACHIIICHUSI U HaOyxaHus. OOpa3ibl JOJKHBI ObITh 0€3 TPEIIMH U UMETh
dbopmy, pUOMKAIONIYIOCS K KyOy WM MPSAMOYTOJIHOMY Hapalieienuneay co CTOpOHaMu
5—10 cm. OOpa3subl-KepHbl HCTBITHIBAIOT LeNuKoM. [lepen wucnbiTaHueM 0Opa3Ilbl
BBICYIIIMBAIOT JI0 MOCTOSIHHOM Macchl B BaKyyM-CYIIMIBHOM IIKady Mpu Temieparype 35—
50° C (B 3aBUCHMOCTH OT BSI3KOCTH HPHUMEHSEMOTO BSDKYILETO) WM B 3KCUKATOPE HAJ
0€3BOAHBIM XJIOPUCTHIM KaJIbIUEM.

OcrtaBmiyrocsi 4YacThb BBIPYOKM HIJIM KepHa Tropsiuero (Temioro) acgainbrodbeToHa
(merrebeToHa) HarpeBalOT Ha TMecCUaHOW OaHe WM B CYHIMJIBHOM mIKady J0 TeMIepaTyphl,
yKa3aHHOU B TaOJ. 1, pa3menbyaroT M rOTOBAT U3 Hee 00pa3usl cornmacHo mm. 3.2, 3.3, 3.5.
BripyOky mnm kepH u3 XoJojaHoro acdanbroOeToHa (ferrederoHa) mocie pa3MeabyeHus
OXJIaXAar0T 10 Temneparypsl (204+2)°C u roTOBIT 00pasIIbI.

3.8. [l mpoBepkH cocTaBa cMeced miau acgaiabToOeTOHOB (J1erTed0eToHOB) OepyT Mpooy
cMecel W3 CMeCUTEeNsl WIM U3 pa3orperoil BBIpYOKHM: i mecuaHbix cmecedr — 100r,
MEJIKO3EPHUCTBIX U KPyMHO3epHUCTHIX — 500 T.
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bubauorpadguyeckuii CIUCOK

Crpourensubie matepuansl / [loa. pea. B.I'. Mukynsckoro. — M.: ACB, 2006. -

. Ctpoutenbubie MaTepuansl U uznenus : yueonuk / K.H. I[Tonos, M.b. Kagno. — M.:

Brici. mixk., 2008.

PriobeB U.A. [u np.] OOuimii Kypc CTpOUTENBHBIX MaTepUaioB: yueb. mocobue. — M.:
Bric. IIk., 2008.

CrtpoutensHoe MarepuanoBenenue: yued. mocooue. / ITlon pen. B.A. Hesckoro. —
PoctoB Ha Jlony: ®enukc, 2010.

. CnpaBOYHMK IO CTPOUTENBHBIM MarepuanaM u uznenusm / B.H. OcnoBuun, JI.B.

[ynsaxos, J.C. dAy6sro. — PoctoB H/]l : ®enuxc, 2005.

CtpouTtenpHble MaTepuaibl : yueOHO-crpaBouHoe nocooue / I'.A. Aiipaneros, O.K.
bespoausiit, A.JI. XKeno6oB u np.; nox pea. I'.B. Hecseraesa. — 2-e uzn., nepepad. u
no1. — Poctos u/]] : ®ennkc, 2005.

I'OCT 310. LlemenTsl. MeTOAbI HCIIBITAHUI.

['OCT 530. Kupnuu 1 kaMHM Kepamudeckue. TeXHUUECKUE YCIOBUS.

. T'OCT 5802. PacTBOpHbI cTpoUTENBbHBIE. METOABI HCIIBITAHHUS.

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

I'OCT 8267. lllebenb U3 NPUPOIHOrO KaMHS MJid CTPOUTENBHBIX padoT.
TexHuueckue yciaoBusl.

['OCT 8269. lllebenr U3 MpUPOAHOTO KaMHsI, TpaBUU M 1eOEHb U3 TpaBUS IS
CTPOUTEIIbHBIX pabOT. MeTO/1bl UCTIBITAHUMA.

['OCT 8735. Ilecok nmnst CTpOUTENBHBIX pabOT. MeTOIbl UCTIBITAHUM.

['OCT 8736. Ilecok nist cTpOUTENBHBIX pad0T. TeXHUYECKUE YCIOBHS.

I'OCT 10178. [lopTnasAuEeMEHT U NUIAKONOPTIAAHALIEMEHT. TE€XHUUECKUE YCITOBUSL.
['OCT 10180. beronsl. MeToAbI OrnpeiesieHUsI MPOYHOCTU Ha CKATHUE U PACTSIKECHUE.
['OCT 10181. Cmecu 6eTonHbIe. METOBI UCTIBITAHUIA.

['OCT 10181.1. Cmecu 6eTonHbIe. MeToABI OIpeiesieHusT yA000yKIaabIBaAeMOCTH.

I'OCT 10181.2. Cmecu 6eroHHbIe. MeTOIbI ONpEIESIEHHs] TIIOTHOCTH.
['OCT 10181.4. Cmecu GeTonHBIE. METOIBI OTIPEICTICHUS PACCIaUBAEMOCTH.

['OCT 10268. beron Tsxkensiil. TexHuueckue TpeOOBaHUS K 3aIOTHUTEISM.
['OCT 18105. beronsl. [IpaBuiia KOHTPOJISI IPOYHOCTH.

['OCT 23464. ILlemenTsl. Kimaccudukamusi.

['OCT 25192. beronsl. Knaccudukamnus u o0ume TeXHuYECKre TpeOOBaHMUS.
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