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[TpakTrueckas padota. OnpenencHue GU3NIECKUX CBOMCTB CTPOUTEIHHBIX MAaTEPHAIIOB.

Lenb paboOThl — U3yYUTH METOABI ONPEAETICHHUS CBOMCTB CTPOUTENIBHBIX MaTEpHasoB.

Conepxanue 1ab0paTopHON padOTHI:

1.1.  Omnpenenenue cpeaHen MIOTHOCTU PA3IMYHBIX BUJIOB MaTEOUAJIOB.
1.2.  Omnpexenenre UICTUHHOU MJIOTHOCTH.

1.3.  OmpeneneHue NOPUCTOCTH.

1.4.  OmnpeneneHue BOIOIMOIIIOMICHHUS.

[Topsimok BeIONHEHHUS PaOOTHI

1.1. Onpenenenue cpenHel IUIOTHOCTU PAa3JIMYHBIX BUIOB CTPOUTEIBHBIX MaTepUaJIOB

Cpennsisi MIOTHOCTh TBEPIBIX MaTepUANIOB- ATO OTHOLIEHHE MacChl K O0BbEeMy MaTepuana B
€CTECTBEHHOM COCTOSIHHH, €€ OTPENEISIOT 1o (popmyie:

p= E: r/ear® Ko/

I'mte m- macca marepuaia, T, kr; V- 00beM MaTepuasa B €CTeCTBEHHOM COCTOSIHUU.
1.1.1. Onpenenenue cpeaHeil MIOTHOCTH 00Pa3lOB MPABUIBHON reOMETPHUIECKON
(hopMmBI.

JlaboparopHoe o00OpyJOBaHME W MaTepHalbl:  MeTaJUIMYecKas JMHEWKa, IITaHTeHIUPKYIIb,
texHndeckne Bechl 0 200 T, HamedHble Bechl J05 Kr. OOpasmbl MaTepHalioB, UMCIOMIMX MPABHIHHYIO
reoMeTpuuecKyro Gopmy (KyOUKH, mapayiesienumeabl, IIHHAPEI). OOpa3Iisl MPaBUIBHON T€OMETPUICCKOM
(bopMBI IOCIIe MPOCITYITUBAHMS B3BEUIMBAIOT, a HX 00BEM OIPEEIISAIOT IyTEM 3aMepa JIMHEWHBIX Pa3MepoB
oOpasiia.

OO0pa3ibl U3MepSIOT MTAaHTeHIUPKYIeM ¢ TOYHOCThIO 10 0,1 MM. Kaxkyro rpaHb U3MepstoT B Tpex
MecTax (puc. 1) ¥ 3a OKOHYATENBHBINA pe3yabTaT OepyT cpeHee 3HaUCHUE TPeX U3MEPEHUH Kax 0| TpaHH.
Jlnst u3MepeHus IIMHAPUYECKUX 00pasiioB Ha TOPIIOBBIX MIOCKOCTSIX

IIPOBOZAT [JBa B3aUMHO NEPNEHAUKYIAPHBIX auamerpa dl, d2, d3, d4 u 3amepsAr0T UX AIUHY; KPOME TOTO,

U3MEPSIOT
|
| x =2
ot |
) T
a > $ ds |
I - - 3
——— ’,‘ M
Z 9
/ e

Pucynox 1. Cxema nzmepenus 00pas3ion

JlmameTpsl UIMHIpPA HA ceperHe ero BhICOTHI d5, d6. 3a oKOHUYATENbHBIN pe3yabTaT IPUHUMAIOT
CpelHee 3HaYeHUE U3 IMIECTH N3MEPEHHIA.

BricoTa nunmuHapa 3aMepsieTcss B YETBIPEX MeECTax- IO KOHIaM auaMmeTpoB (cMm. puc. 1). 3a
OKOHYATEIIbHBIN pe3yJIbTaT MPUHUMAIOT CpPeIHEe 3HAUCHHUE U3 YSThIPEX U3MEPCHHIM.

O06nem oOpasia B BUAE Ky0a WiIu mapajijIesieuIe a OnpeaesstoT mo Gpopmyre:



V = apbophol
Q.. b

L L h
Cpe ¥ " P _ cpennme 3HaueHUs pa3MepoB rpaneii B cM. O6beM 00pasia LMUIMHAPHIECKOM
(dbopMbI onpenenstoT o popmyiie

V:_4"E th -

I'ne n1=3,14; dcp- cpennuii AuamMeTp WMIMHIPA, CM; hep- CpeiHsasa BBICOTa HUIMHIPA, CM.
OnpenenuB 00beM, 00pa3el] B3BEIIUBAIOT BEIUUCISIIOT CPEIHIO0 TIOTHOCTh

_imn 3
po=. T/cM
3a OKOHYATEILHBIN pe?:y.]'IBTaT IIPUHHUMAIOT CPEAHIOIO IIJIOTHOCTD, HOJ'Iy‘ICHHy}O I1I0 HUCIIBITAHUIO

Tpex 00pasIoB.
Pe3ynbrarel ucnbITaHui 3aHOCAT B TaOIUIY 1.

Tabmmma 1

No | Marepuan | Cpennee 3HaUCHHE O0bem Cpenusis

HUcH Jnuna, | Illupuna | Beicota | Iuamerp | oOpasiua, | IVIOTHOCTS,
cM CM cM cM m, T Dor Vrf cMe

1

2

3

1.1.2. Ompenenenue cpeaHel IIOTHOCTH MIOPUCTHIX 00Pa3I0B HEMPABUIIBHOM
reoOMeTpUYECKON (POPMBI C TOMOILBI0 00BEMOMEPA.

JlaGopaTtopHoe 00OpyAOBaHME M MaTepualibl: TEXHUYECKHE BECHI C pa3HOBEcaMH, 0ObeMOMEp ,
dapdopoBsiit crakaH ¢ mnapadguHOM, 3yeKkTporuuTka. OOpaszelnl HOPUCTOro MaTepualla, HMEIOLIEro
HENpaBUIbHYIO TeoMeTpHuecKyto ¢opmy. O0beM MaTepuasa BBIYUCISIOT C MOMOIIBIO 00beMoMepa (puc.
2.), MPEICTABIAIONIET0 COOOW MeTanimyeckuid cocyq 1 ¢ BIasHHOW B €ro BepXHEW 4acTH JaTyHHOM
TpyOKoOii 2.

D)

Pucynox 2. O6bsemMomerp

OO0BbeMoMep HAMOJHSAIOT BOJOW HEMHOTO BBINIE TPYOKH M TOCIE TOTO, KaK M30BITOK BOJABI CTEUET,
MOCTABJISIIOT IO/ KOHEI[ TPYOKH B3BEIICHHBIN cTakaH 4. BrICyIeHHBIN 10 TOCTOSHHONW Macchl oOpaserr 3
B3BEIIMBAIOT M, 3aTeM OOMaKWBalOT Ha HUTKE B paciulaBlieHHbIN mapaduH. [locne 3acTeiBanus nmapapuHa
CHOBA B3BEIIMBAIOT M| U OCTOPOKHO MOTPYKAIOT B 00BEMOMED.

Korna BeITecHEHHas: BoJja COJBETCS U MPEKPATUTHCS TaJIeHHe Kamelb, CTaKaH ¢ BOJAOH B3BEIIMBAIOT
U OIpENEeNSIIOT MAacCy BBITECHEHHOW BOJBI, YUUCIEHHO paBHYIO0 00beMy obOpasna c¢ mapapurom V. O6bem
o0pasia orpenensoT, BelYuTas u3 oobeMa obpasua ¢ napagpuHoMm V; oobem napaduna V.
V=V,-V,

OGbem napaiHa ONMpeeNsIOT AeICHAEM Macchl napaiHa m, Ha ero IIOTHOCTH py= 0,93 r/cv’.



V.=—
" fn
I'me my=m;-m.
CpenHioro IOTHOCTh 00pa3lia HaXOIAT U3 BBIPAXKEHUS:
m 3
Po=—-T/CM

e m- Macca cyxoro o0pasua, r; V- 00beM 06pasiia B €CTECTBEHHOM COCTOSIHHH, CM .
PesynbTats! onbiTa 3aHOCATCS B Ta0d. 2. 32 OKOHYATENIbHBIN PE3ybTaT

CpeAHel TUNIOTHOCTH MPUHUMAIOT CPEIHIOI0 BETUUYUHY TPEX UCIBITAaHHMA.

1.1.3. Onpenenenue cpeaHel INIOTHOCTH TOPUCTHIX 00pPa30B HENMPABUIBHOM

reOMETPHUECKON (HOPMBI THIPOCTATUIECKUM B3BEUIHBAHUEM.

Tabnuna 2
Macca ob6pasma, T O0bem, Cpennsis
ucn. | Cyxoro, m | C mapapunom, | O6pasua  c | [lapaduna, OoOpasua V | IIIOTHOCTS,
m napapuHoM, | Do, T/ €
Vi

JlaGopatopHoe 00OpyZOBaHHME H MaTepuaibl: BEChl TEXHHYECKHE C pa3sHOBECAMH H
MIPUCIIOCOOTIEHUEM I THUIPOCTATUUECKOIO B3BEIIMBAaHUS, IMJIMHAPUYECKUI COCY]] C BOJIOM, HUTKA, KyCOK
KUpIUYa WIKM IPYroro MaTepuasa HempaBuiIbHONH (GOPMBI.

B sTom cnocoGe ompezaenenue odbema oOpasia sl BEIYMCICHUS CPEAHEN MIOTHOCTH OCHOBAaHO
Ha 3aKoHe ApxuMenaa: Teno, MOTPYKEHHOE B BOAY (PKUIKOCTH), TEpsAET B Macce CTOJIbKO, KaKoBa Macca
BBITECHEHHOH MM KHMJIKOCTH.

TaK Kak Macca BBITECHEHHOH BOJBI B IPAMMAX UHCJICHHO PaBHA 00BEMY BHITECHEHHOI BOJIBI B CM,
TO pa3HOCTb Macc o0pa3lia, B3BEIICHHOTO Ha BO3/1yX€ M B3BEIIEHHOTO B BOJIE, TOKa3bIBaeT 00beM 00pasia.
Jlnia ompeneneHus Macchl BBICYIIEHHBIM OOpasel] B3BEIIMBAIOT Ha Becax m. 3areM o0pasel] HachIIaioT
BOJIOM, TTOTpYXkas €ro Npu TEMIIEpAType 20+0,5°C Ha 2 4aca Tak, 4TOGHI YPOBEHb BOJIBI B COCY/Ie OBLIT BBIIIE
Bepxa obpasna MuHMMYM Ha 20 MM. HachleHHbIi 00pa3en; BBIHUMAIOT M3 BOJIbI, MSTKOM BIaXHON TKaHbIO
YIQISAIOT BJary ¢ MOBEPXHOCTH U B3BEUIMBAIOT CHOBA M

Han onHOI M3 4Yamn BeCOB CTaBAT MPHUCIIOCOOJCHHUE Ul B3BEIIMBAHUS B BOJIE B BUJE MaJCHbKOMN
CKaMEEUKH € COCY/I0M, HallOJTHEHHbIM BoJoH. OOpa3el] MOoABEIINBAIOT K cepble BECOB HAa HUTKE TakK, YTOOBI
OH, HaXO/ISICh B BOJIE, HE KacaJICsl CTEHOK M JTHa cocy/ia (pHc. 3), ¥ B3BELIMBAIOT €r0 B BOJE My.

CpenHIoI0 TIOTHOCTh BBIYUCIIAIOT 10 opMyIIe:



Pucynok 3. I'mapocratuyeckue BECHI.

['me m- macca cyxoro oOpasiia Ha BO3AyXe, I'; M- Macca HaChIIEHHOro 00pa3iia, B3BEIIEHHOTO Ha
BO3JlyXe, I'; Mp- Macca HACBIIICHHOTO o0Opasiia, B3BEIICHHOTO B BOJE, I'; Mj-Mp- 00beM o00pasiia, o,
paBHBII 00bEMY U Macce BHITECHEHHON BOJIBI.

Pe3ynbTaTel UCHIBITAHUHN 3aHOCIT B TaOM. 3. 32 OKOHUYATENIBHBIN PE3y/bTaT MPUHUMACTCS CpPEIHEe
3HAQYEHHE U3 TPEX UCIBITAHUM.

Tabmumna 3
HaumenoBanue Macca cyxoro | Macca Macca  nHacwimenHoro | CpenHss
ucn | Marepuaia obpa3ua m, T HACBILLEHHOTO o0pa3ia, B3BELIEHHOIO B | IUIOTHOCTb,

oOpa3iia, BOJIE ,my, T 00, T/ cM
B3BEILIEHHOI'O HA
BO31yXe,m; , T

B CJIyduac€ B3BCHIMBAHHA MaTCpHadlla HEC B BOJIC, a B ﬂperﬁ KHUAKOCTH, 00bEM BBITECHEHHOM
KHUAKOCTH HE 6YI[CT YUCJIICHHO paBCH €€ Macce. B stom cJIydac 00BbeM HaxoadAT ACJICHHUEM MacCChl
BBITCCHCHHOM KUIKOCTH M1-M7 HAa INIOTHOCTD KUAKOCTH  Pigpk- q)OpMYJ'Ia MNPpUHHUMACT BU:

m
po=—L2% ricadd
my—my

Haceimenue o0pasiioB Bo0H JOHKHO OBITh TIPOU3BEICHO 10 BHITIOTHEHHS TaOOPAaTOPHOH pabOTEHI.
1.1.4. OnpeneneHne HACHITHOMN MIOTHOCTH PBIXJIBIX (CHITYYUX) MaT€pPHUaJIOB.

JlabGoparopHoe oOoOpylnOBaHME M MaTepuaibl:  BEChbl C pa3HOBEcaMH JO S5 KI, MEpHbIH
HWIMHIPUYECKUH COCYJ] €eMKOCThIO 1 JI, CUTO ¢ OTBEPCTUSIMU AMAMETPOM 5 MM, MeTaJUIMYecKas JUHeiKa,
CYIIMJIBHBIN 1IKaQ, cTaHAapTHas BOpoHKa. [lecok, ieMeHT, rpaBuii u Jip.

HacpinHast MIOTHOCTH CHIMYYHX MAaTEpUaloOB Py OMpEAEssieTCs OTHOLICHHEM MacChl K 00bemy
MIPOCYIIEHHOTO CBOOOIHO HACBIIAHHOTO MaTepuania.

[Ipoby necka 5- 10 Kr BBICYIIMBAIOT 0 MOCTOSIHHOM MAacchl, MPOCEUBAIOT YE€PE3 CUTO C TUAMETPOM
OTBEPCTH 5 MM U 3amojHsA0T UM BOpPOHKY (puc. 4). Ilom BOpPOHKY CTaBSAT MEpHBIA  ITWIHHAD 2,
MIpe/IBApUTENILHO B3BECHB €T0 M| U OTKPBIBAIOT 33aABKKY 1. Korna mecok 3amoiHuT ¢ u30bITKOM HUIUHAP,
3aJIBUKKY 3aKpbIBAIOT U M30BITOK ME€CKa OCTOPOXKHO CPE3al0T BPOBEHb C KpasMmu IuiuHApa. Lumuuap c
MIECKOM B3BELIMBAIOT C TOYHOCTHIO 710 1 T my.




Pucynok 4. CtannapTHasi BOpOHKa.
HacepInmHy10 TII0THOCTE BEIYUCISIOT TI0 (hopmyrie

g —1

— 1 ! 3
=—-_I/CM
Pa v

I'me m;- Macca MEPHOTO COCy/a, I'; My- Macca MEPHOT'0 COCYyIa C MECKOM, T'; My-M;- Macca Mecka, T
3
V- 00beM IUIMH/IPA,CM .

Pe3y.]'H:TaTBI HUCIIBITAHUH 3aHOCAT B Ta6J'II/II_Ia. 4. 3a oKOHYATEIIHbHBIN PE3YIbTAT IIPUHUMAIOT CPEAHECC
apI/I(bMeTI/I‘IeCKoe 3HAUYCHHUC TPECX HCIIBITAaHHH.

Tabnuua 4
Ne ncrm. Marepuan | Macca wmepHoro | Macca mepHoro nunuszapa c | HaceinHas
HWIMH]pA, , T MaTEepUajoM , T IUIOTHOCTb, ,
Por erIr e’
1
2
3

1.2. OnpeneneHue UCTUHOM MIIOTHOCTH MaTepUaIOB

VicTuHOW TJIOTHOCTBIO HA3bIBAETCS Macca €IWHUIBI 00beMa MaTepuaia, B3STOro B aOCONIOTHO
MIJIOTHOM COCTOSIHUH.
HcTuHHas MIIOTHOCTH onpeensieTcs no gopmyie

p= :

r/ca® xr/ad

o e

SIE:

['1e m- Macca Cyxoro 06pasiia, r; V,- 06beM MaTepHana B aGCOIIOTHO IUIOTHOM COCTOSIHHH, CM- .

O0beM mHpHU ONPENENIEHUH HMCTUHHOM IJIOTHOCTH ONPENeNseTcs pa3JInyHbIMU CcHocobaMu, B
3aBUCUMOCTH OT (POPMBI U TNIOTHOCTU MaTepHaa.
1.2.1. Onpenenenne NCTUHHOM TUIOTHOCTH IUIOTHBIX MaTEPHUAIIOB NPAaBUIbHON
reOMETPHUECKON (POPMBI.
VicTuHHas TUIOTHOCTD IJIOTHBIX MaTEpUaloB MPaBUIBHON reoMeTpuuyeckoi (hOpMbl ompeaesnsercs Tak xke,
Kak ¥ cpefHss mioTHocTh (cm. m. 1.1.1). Jlnsg 3TMX MaTepuanoB UCTHUHHAS IJIOTHOCTh YHCIEHHO PaBHA
CpeAaHEN MIIOTHOCTH.
1.2.2. OnpeneneHne UICTUHHON MNIOTHOCTH IMMOPUCTBIX MAaTEPHAIIOB.

JlabopaTopHoe o6opyI0BaHNE U MaTEPHAIIBIL:

[Tpu6Gop Jle-lllarense, hapdhoposas crymnka, cuto Ne 02,
CymunpHbli mKkad, TEXHUYECKUE BECHI, IITaTUB, SIKCUKATOP, JOKKA, COCYA C BOJOH, TepmomeTp. Kupnuu
WK IpYrod MOpUCTHIA MaTepual. J{is onpeneneHuss HCTUHHOM TUIOTHOCTU MOPUCTBINA MaTepuani pa3OnuBaioT
Ha MEJIKME KYCOUYKH, a 3aT€M PACTHPAIOT B MOPOIIOK B (aphopoBOil CTYNKE, YTOOBI pa3pyLIUTh Yepe3 CUTO



No 2, BBICYMIMBAIOT B CymIMIbHOM IKady mpu Temmneparype 110-+5¢ 10 mOCTOSHHOM MacChl U OXJIAXKIAIOT B
JKCHKATOpE.

O06nem ompeaensroT ¢ momombio npudopa Jle-IllaTense (puc. 5), mpencTaBiIsIONIEro co0oi Koaoy
C Y3KUM JIJIMHHBIM TOpPJIOM, UMEIOIIUM B CpeaHel yacTu ymupeHue. Huske u Bblle yHIMPEHUs] HA Topiie
KONOBI HAHECEHBI JBE HYEpPTH, OOBEM MEXTy KOTOpHIMH paBeH 20 cM°. Bblme BepxHeil depThl
rpagyupoBaHHas 4acTb C LieHoH naeneHus 0,1 oM. [IpuGop HAMOMHSIOT 1O HUKHEH HYJIEBOH YEpPTHI
KHUJIKOCTbIO HMHEPTHOM 110 OTHOIIEHHIO K Marepuany (BOJOH, OE€3BOJHBIM KEPOCHHOM, CIIHPTOM).
CB0O0OIHYIO OT KHMJIKOCTH BEPXHIOIO YaCTh TOPJIOBUHBI IPOTHUPAIOT TAMIOHOM MX (DUIBTPOBAIBHON Oymaru,
MpUOOp MOMEIIAIOT B CTEKIISTHHBIN COCYJ] C BOJIOM, MMerolel TemmepaTypy 20 ¢
(Temmeparypa, Mpu KOTOpPOM TrpaaydpoBaiu ero Imkany). [lus
YAEPKUBAETCS JIAIKaMU ITaTUBA.

MpeIoXpaHeHUs] OT BCIUIBITUS MPUOOP

OT mOArOTOBJICHHON TIPOOBI OTBEMINBAIOT ¢ TOYHOCTHIO 710 0,01 T HaBecKy moporika m; paBHyt0 90
I, U BBICHIIAIOT MEIKUMHU MOPIHSMH JIOKEUYKOH dYepe3 BOPOHKY B 00ObEMOMEp /10 TeX IMOp, IOKAa YPOBEHb
KHUJIKOCTU HE MOJHUMETCS 10 BepXxHer uepTol V=20 cM”. OcraTok IIOPOLIKA B3BELUIMBAIOT U OIPEIEIISAIOT
uc-
TUHHYIO TUIOTHOCTb

4y —mn .
p=—"—21 et

1

rJIe M; - Macca HaBECKH MOPOIIIKa, I'; My - MAcCca OCTABIIErOCs MOPOIIKA, T;
m; — mp — Macca MOpOIIKa, BCHITAaHHOTO B 00beMoMep, 1; V| — 00beM KHUIKOCTH,
BBITECHCHHO}1 [OPOIIKOM (06BEM IIOPOLIKA B 0GBEMOMED), CM-.

VICTHHHYIO [TOTHOCTh BBIMHCISIOT ¢ TOYHOCTBIO 10 0,01 r/eM’ Kak cpennee apudMeTHIECKOe ABYX
VMCIIBITAHHI, PACXOXK/ICHAE MEX/Iy KOTOPBIMU He TOIDKHO mpespamats 0,02 r/cv’. PesymbTaTsl HCIBITAHMIA
3aHOCAT B Ta0J. 5.

Tabmumna 5
Uctnnnas
No HawnmenoBanue Macca HaBecku M;, | Macca ocraTtka My,
IUIOTHOCTD, P,
KCI. | Marepuana r r 3
r/'cMm
1
2

CpaBHI/ITeJ'II)HI:vle 3HAYCHUSA cpenHeﬁ )41 PICTPIHHOI71 IIJIOTHOCTHU HeKOTOpBIX MaTepI/IaJ'IOB B Kl"/M3
Ta0numa 6

IInoTHOCTH IInoTHOCTH
Marepuan Marepuan

cpenHss VCTUHHAA cpenHsis UCTHUHHAA
Kupnunu 1600-1800 2600-2700 Crekiio 2450-2550 2450-2550
I'panut 2500-2700 2750-2950 Cranp 7850 7850
["a66po 2830-2880 2900-3300 ITecok 1400-1600 2600-2700
Tyd.Bynkan 900-2200 2600-2800 CocHa 500-600 1540-1550

1.3 OmnpeneneHne HCTUHHON TOPUCTOCTH

[TopucTocThio Ha3bIBaeTCs CTENEHB 3aMOIHEHN 00bEMa MaTepuaia nopamu. [lopuctocTs onpeaenseTcs Mo

bopmyine

7=2%100])
r




IJIe P - UCTUHHAS IUIOTHOCTh, T/cM3, p0 - cpemHsisi TUIOTHOCTh, I/cM3. B oTuere ciiemyeT mpou3BECTH
BBIUUCJICHUS IO MaTCpUaJiaM, UCCIICAOBAHHBIM B IPCABLAYIINUX pa60Tax.

1.4. Onpenenenue BOJONOIIIOMIEHUS U KaXKYIIEHCs TOPUCTOCTH
Bogomnornomenue — cnocoOHOCTh MaTepraia BIUTHIBATh U YICP)KUBATH B MTOPAX BOY.
JlaboparopHoe 000py/IOBaHNE U MaTEPUAIIBL:
CymmnbHbIH mKad, BAHHA C BOAOH, TEXHUYECKUE BECHI C PA3HOBECAMH, 00Pa3Ibl IIOPUCTHIX MaTEPHAJIOB.
Bopnomnornamenne mo macce B IPOIEHTaxX pPaBHO OTHOIIGHHIO MAacChl BOJIBI, IOTJIONICHHON
MaTepruaJioM IPU HACHIIIEHUH, K Macce CyXoro oopasua

rIle m-Macca BBICYIIGHHOrO0 oOpas3ia, V m-Macca HACHIIEHHOTO BOJOW oOpa3ma r; m-m-macca
MIOTJIOIIEHHON BOJIBI, T.

Bonomnornomnienre 1o 00béMy paBHO OTHOIICHHIO MACChI ITOTJIONICHHOM
Bonsr k 006EMy 00pasia V:

By = 2100,

Jlis  wcmblTaHUS JTydmie Oparth 0o0pasibpl MPpaBWIBHOW reoMerpuueckod (opmbel. OOpasen
OYMILIACTCS OT TPS3H, 3aTEM €ro Cymar B CymwibHOM mkady npu temneparype 110+-5C mo moctosHHOM
Macchl M ¥ MOMEUIAIT HA CTEKJISHHBIN MAJTOYKH WM PEUICTKY B BAHHY C BOJOW, HMCIOLIHIA TEMIIEpaTypy
20C, takuM 00pa3oM, 4TOOBI YPOBEHb BOJIbI HaJl 00pa3iiaMu ObuT He MeHee 2cM. OOpasiibl BBIICPKUBAIOT B
BoJie 48 4acoB, 3aTeM BBIHMMAIOT, OOTHPAIOT BIXXHOW TKAaHBIO U Cpa3y B3BEIIMBaIOT. Maccy BBITEKIICH Ha
Yaly BECOB BOJIbI BKJIFOYAIOTCS B MacCy HACBIIEHHOTO 00pasiia m.

[To ¢opmyrnaM BBIUKCISIOT BOJOIOIJIOIIEHHE IO Macce W 00beMy. Pe3ynabTaThl HCHBITAHHUN
3aHOCAT B Ta0J. 7.

Tabmuna 7
N Marepuair. Macca o6pa3sua. Bopnonornomenue
ITo
Cyxoro HaCBIILEHHOTO O0BEM Ilo 00BEMY
Mmacce
1
2
3

3a OKOHYATEIbHBIN pe3yabTaT IPUHUMAIOT CPEAHEE 3HAUEHUE TPEX UCIIBITAaHUM.
[Tpu HackIlleHNH MaTepuana 9acTh BHYTPEHHUX MOP OCTAETCsl HE 3alOTHEHHON BOJIOU, TO3TOMY 00BEMHOE
BOJIOTIOTJIONIEHNE HE MOXKET XapaKTEpH30BaTh TOJHIO MOPUCTOCTh MaTepHala U Ha3bIBACTCS KaXKyIIehcs
MTOPUCTOCTHIO.

B y4eOHBIX ycloBHUSX BTOpas 4acTh paOOTHI (B3BeUIMBaHME oOpaslia MOC]e HACHIIICHUS BOJION U
MTO/ICUETHI) BBITTOTHSAETCS HA CIIEIYIONEM 3aHsITHE.
[TpakTuueckas pabota. OnpenencHue MEXaHUIECKUX CBOMCTB CTPOUTEIHHBIX MATEPHAIIOB.



Coneprxanne paboThI

1.5 Omnpenenenue npejena NPOYHOCTH TIPH CKATUH U U3THOE.
1.6.0npenenenune TBEPIOCTH.
[Topsnox BIMOTHEHUS PAOOTHI.
1.5 Omnpenenenue npezena NPOYHOCTH TP CKATUH U U3THOE

[Ipenen npo4yHOCTH HpH CKAaTUU (PAcTSKEHUHM) PAaBEH pas3pyllarollell Harpyske, JEJIEHHON Ha
IUTIOIIAb MOTIEPEYHOr0 CeUeHHs 00pasia.

IIpenen IIPOYHOCTHU o0o3Hauaercs OyKBOIi R(Rex, Rpr, Rusr ) 10
ornpeaensercs mo Gopmye:

P f =
R ~FEE' , MTIa (Krc/ca:)

rae P pasp — paspymaromas Harpyska ,H(krc): F-Iuiommas monepedsoro cedeHus oopasia,cm” (My7).
[Ipenen npouHocTH onpezensercs Ha 00pa3Lax CTPOro yCTaHOBJICHHON

I'OCTom opMmsbl 1 pazMepsl JUIst KaKA0ro BUia Matepuaia . Tak , Hanpumep,

IpeJesl IPOYHOCTH OTOHOB, olNpeenseTcss Ha o0pa3lax B BUJE Kyba co

cropoHamu 150MM, emeHT - B Bue 6anouku pazmepamu 40X40X160 mm , kamHs

U3 IJIOTHBIX TOPHBIX [IOPOJ -B BUJE Ky0Oa co ctopoHamH 110 50 MM uinu

HWIMHIpa € AMAMETPOM U BbICOTOM 110 50 MM , 1IepeBO —B BUJIE IPU3MOYKHU

pazmepamu 20X20X30 mm. Mapku OCHOBHBIX CTPOUTEIbHBIX MaTepUaIoB

(uemeHTa, 6ETOHOB, KMPIIMYA) BEIpAXKAET NPEAEIOM IPOUHOCTH HaXKATHS

1.5.1. Onpenenenue npeaena NPOYHOCTH MaTepualla MpU CKATHUH .

JlaGopaTtopHoe 000pyI0BaHHE U MaTepUaibl : MMIPABIMUECKUI MTpecc UM YHUBEPCaIbHAs UCIBITATEIbHAS

MalllygHa ,

LITAaHT€HIIUPKYJIb, 00pa3Libl MATEPHAIIOB.

Jliig onpesienieHus mpejiena MpoYHOCTH CKaThs o0pas3er U3MEpSIIOT C

TOYHOCTBIO 10 1 MM ,lIPOYHOCTH IJIOMIAHN €TO MONEPEYHOr0 CEUEHUS U

MTOMEIIAIOT Ha HIKHIOI OMOPHYIO IUTUTY MIPecca TOUHO MO0 €€ LIEHTPY, a BEPXHIOIO

OITyCKAaroT Ha oOpa3zer]. YOeIuBIINCh B MPaBUIBHOCTH YCTAaHOBKH 00pasia,

BKJIFOYAIOT HACOC IIpecca U , yBEIMUNBasl HArPy3Ky CO CKOPOCTBIO

0.5-1MIIa(5-10 krc/cmM2) B MUHYTY , JOBOJAT 0Opa3zel] 10 pa3pymeHus .

B MoMeHT pa3pyiienus oopasiia cTpesika CHIIOU3MEPHUTENS] OCTAHOBUTHCS U

Ha4yHEeT JBUTaThcsa 00paTHO. B 3TOT MOMEHT (UKCHUPYIOT MTOKa3aTeab HauOObIIeH

Harpy3ku P pasp v BBIUHCIAIOT Mpeaesa NpoYHoCcTH R

R P

-E'.Jﬂ:': E
rae P pa3p — paspymaromas Harpyska ,H (krc); F-mutomaas nonepednoro
CEUeHMS CM” .

HcnpiTaHue IpoBOAAT Ha Tpex 00pasliax U 3a OKOHYATEIbHBIN pe3yabTarT
MPUHUMAIOT CpeIHUE apuPMeTUUECKOe 3HaUeHUe TpeX UCTIbITaHui . Pesynbrar
UCTIBITAHUN 3aHOCAT B TaOJI.8.

Tabnuua 8
Ne Marepuan | Pa3mepsl, ceueHus, cm. ITnomane | Pazpymaromas | Ilpenen
UCIL obpasua, | Harpyska, Ppasp, | IpouHOCTH,
JUTMHA, | ITAPUHA, | THAMETP, | p o\, H Re,, MITa
CM. CM. CM.

1.5.2. Onpenenenue npeaena MpOYHOCTA MaTepuaia mpu u3ruoe.
JIabopaTopHoe 000pyIOBaHHE U MaTepUAIbL:
MPUCTIOCOOJICHHE TSI UCTIBITAHUS 00pa3lloB Ha U3TUO, ITAaHTeHIIUPKYIh. OOpa3Iibl.



npezest MPOYHOCTH OnpeaenseTcs no hopmyie:

3P .1

P,

R,..= T}; . MITa (xre/em? ),

[Ipenen mpoOYHOCTH MpH U3THMOE OMpeAessieTcsl MO Pa3lIMYHBIM CXeMaM 3arpykeHusi obpasua B
3aBUCUMOCTH OT Matepuania (onpeaensercs coorBercTByomumMu ['OCTamn).
[Ipu neiicTBUM OAHOW HArpy3KH, CHMMETPHYHO PACIOJIOKEHHOW Mo cepeauHe mpoiéra (puc.6),

rie P pap - paspymaromas cuia, H (kre); b — mupuna cedenus, cM; i — BbICOTa C€4eHUs], ¢M; [ — JUInHA
MpOJIETA, CM.

(puc. 7), mpeaen MPOYHOCTH Onpeensiercs o Gopmyse:

3P, (~a)

2bh*

['ne a — paccrosinue Mexay Harpy3kamu.

Pesynbrarhl HcnbITaHMit 3aHOCAT B Ta0. 9.

. MTTa (xre/em?),

[Ipu AByX paBHBIX Harpy3kax, pacloJOXKEHHBIX CHUMMETPUYHO OTHOCHUTEIHHO

cepeuHbl OaKu

Tabnuna 9

Ne Marepuan | Pa3mepsl ceuenust | Paccrosinue | Pazpymaromas | [Ipenen

UCIIBIT. LHIMpPHHA, | BBICOTA, | MEXKIY Harpyska, MIPOYHOCTH
b, cM h, cM ornopamu, a, | Ppasp, H Rpasp, MIla

cM

1

2

3

Pucynok 6. Cxema McnpiTanus obpasia Ha U3rud npu JeMCTBUM OAHON HArpy3KH,

MPUJIOKEHHOM 110 CEPEAUH MpoJieTa

Pucynox 7. Cxema ucneiTanust oOpasiia Ha U3rud TpH ACUCTBUS JBYX HArpy3oK

TBEPIOro MaTepHaa.
JlaboparopHoe o6opymoBaHue:

1.6. Omnpenenenue TBEpAOCTU

3a oKOHYATEIbHBIN PE3YIbTAT IPUHUMACTCA CPEAHCE apI/I(I)MeTI/I‘IeCKOC 3HA4YCHHUC Tpex HCIBITaHHH.

TBepAOCTh — CIIOCOOHOCTH MaTepHajja COMPOTHUBIATHCS MPOHUKHOBEHUIO B HETO JIPYroro, Ooiee

IIkama TBCPAOCTU MHUHCPAJIIOB, CTAJIbHAA HIJI4, JIyIla. MI/IHCpaJIBI, OIHOPOJHBIC TOPHBIC TOPOABI.



TBepaocTh OTHOPOIHBIA KAMEHHBIX MAaTEpUAJIOB ONPEnesseTcs Mo ImKaine TBepaoctu (tadima. 10) ,
B KOTOpo# 10 MUHEpaNOB pacrogoXeHbl B TAKOM MOCIEA0BATEILHOCTH, KOTJa KaXKJbIH MOCIEIYIOIIHNHI 10
MOPAJIKY MHUHEpAJ OCTABJISIET HA MPEbIIyIEM YepTy(Llapanuny),

a caM UM He yeptutcs. Hampumep, eciau UCHBITHIBAEMBIN MaTepuaia YepPTUTCS amaTUTOM, a caM
OCTaBJISIET YepTy (LIapalliHy) Ha [JIaBUKOBOM IIMare , To ero tBepaoctb - 4,5. Ilpu ucnbitaHuu He
CJielyeT MyTaTh LIAPAIKMHY C JIETKO  CTUPAIOLIMMCS CJIEAOM MSATKOTO MHHEpasa.

Tabmuna 10 lkana TBEpaOCTH MUHEPATIOB

[Tokazarenn HaumeHoBanue MuHepasnos XapakTepucTuka TBEpAOCTH

1 Tanpk (wnm men) Jlerko 4epTuTCsA HOrTEM

2 ['unc (umm kaMeHHas CoJib) Horots octaBnser uepty

3 Kanpuut (nau anruapun) Jlerko yepTuTCsA HOKOM

4 [InaBUKOBBIN IIIAT Yeprurcs CTaIbHBIM HOKOM
npu He OOJBIIOM HAXKHME

[Toxazarens HaumeHnoBanue MuHepasnos XapakTepucTuka TBEpAOCTH

TBEPAOCTHU

5 Anatut UepTuTcs CTaabHBIM HOXXOM
Ha)XHMeE, CTEKJIO HE YEPTUT

6 Optokna3 (1oJieBoM mImnar) CranbHBIM ~ HOXOM  HE
YEepTUTCS, CJIETKa Liaparnaer

7 KBapn CTEKJIO

8 Tomnas

9 Kopynn Jlerko  4epTAT  CTEKIIO;

10 Anwmas CTaJIbHBIM HOXOM HE
yepTATcs (NMpUMEHsSIeTCS B
KauecTBe UM YIOIITIX
MaTepuaioB)

Kaxnpiii ywamuiics omnpenensieT TBEPAOCTb HECKOIbKUX MHUHEpaoB ( TOpPHBIX MOpox). Pe3ynbraTsl
omnpezaeneHuit 3aHocar B Tabnure 11.

Tab6muma 11
HaumenoBanue Kakum  munepanom | Kakoit muHepan | [lokazarens
MaTtepuana YEepTUTCS oOpaszerr | IIKagbl YEpTUTCS | TBEPAOCTU
(HOMep »9TajoHa ™o | oOpa3ioM (HOMED
IKase) ATaJIOHA)

OnpeﬂeneHI/Ie TBECPAOCTHU MCTAJUIOB U IJIACTMACC NPUBOAUTCSA B COOTBCTCTBYIOIIUX pa3[cyiaX HACTOAMIUX
METOANYCCKUX y1<a3aH1/11”4.

JlabGopaTtopHas pabota. 3yueHnne CBONCTB IPEBECHHBI

L{esnb paboOThI — U3YYUTh METOJIBI MEXAaHUUYECKUX CBOMCTB JAPEBECHHBI.
Coneprxanue 1a00opaTopHOil paboThI

2.1. Onpenenenue npezesa IPOYHOCTH MPU CTATUYECKOM U3THOE.

2.2. Onpeznenenue npezesa IPOYHOCTH MPHU CKATUU BJIOJIb U TOMEPEK BOJIOKOH.
2.3. Onpenenenne BIaKHOCTH.

[Topsimok BeIMOIHEHHS pabOTHI.



2.1. Onpenenenue npezena MPOYHOCTH TIPH CTATHYECKOM H3THOE.
Jlaboparopnoe obopynoBaHue:
lMunpaBnuueckuii mpecc, NpUCIocoOIeHNe A UCIIBITaHUS Ha U3TUO, IITaHTeHUUPKYJIb, TpUOop A
OTIpe/IeTICHUS BIIAKHOCTH APEBECUHBI, 00pa3Ilbl IPEBECHHEI.

OO0pa3ipl U3roTOBISIOT B BHUE OpyckoB cedenune 20x20 MM W JAIUHHOW BIOJIb BOJOKOH 300MM.
OTtkioHeHue mo cedeHuto pomnyckaercs no 0,1 MM, a mo amuHHe-IMM.OnHA U3 CTOPOH OpycKa TOJDKHA B
TOPIIEC TPOXOIUTH IO KACATEILHOHN K TOA0OBOMY CIIOIO.

[Ipu ucnbiTanuu 0Opasell yKiIaablBaeTCs Ha JBE HEMOJBUKHBIE OMOPHI C mposieToM t=240mMM, Tak
4YTOOBI yCUIIUE TepeaBaioch Ha 00pa3el] MOXKET Iepe/laBaThCs B OJHON TOYKE MO cepellMHEe IpoJsieTa WIH
JBYX TouKax B '3 u %3 mpornera.

. +

CKopocTh HapacTaHUsi HArpy3ku moibkHa ObITh 1500 150 H/mun. (150 — 15 krc/mun).
Harpyska yBenmuuuBaeTcs 10 paspyuieHus oOpasma. [locne ucnbiTanust obpasiia OnpeiensoT BIKHOCTD
IpeBecuHbl mpudopom OB-2 K.

[Ipenen mpoYHOCTH MPHU CTATUISCKOM U3THOE MPU TaHHOU BIIaXXHOCTH W BBIYHCISIOT IO popmyrie:
IIpu HarpyxeHuu B OTHOM TOYKE

3F, 1
w "Upapii
Ripe—, 7= MIla (krc/em?)

TlpH HATPY/KEHAH B ABYX TOUKaX

P
R‘fu‘;f%f} MI1a (kre/cas?)

R—|
usz

rie R - Tpeiea NPOYHOCTH IPHU BIAXKHOCTH 00pasua B MOMEHT wucnbitanus, MIla;  ppasp—

paspyuiatomias Harpy3ka, H (krc); t — paccTosHue mMexny

omopamu, cM; W — BII&KHOCTh 00pa3iia B MOMEHT UCTIbITaHus, % ; b 1 h- mupuHa 1 BeIcoTa 00pasia, cM.

Puc. 8. CxeMa HCIIBITaHHS 00PasLOB ApeBeCHHBI Ha H3THO



ITonydeHHsH Opeael IPOYHOCTH IPHBOIAT K BIakHOCTH 12% mo doparymzanm:

J]14 00pasUos ¢ BIaKHOCTEIO MeHBIIe Npeea THIPOCKONHIHOCTH
R = R [1+a(W — 12)], MIIa (krc/end)
w3z Hir ; T
rae a-0,04 — nonpapoussni ko3 bHIHeRT Ha 1% BIaKHOCTH A14 BeeX mopoa: W —

— 12
BIAKHOCTE 00paslld B MOMEHT HCIBITAHHT, ':ya; P— - npeael MPpOTHOCTH IIPH
e : wis

W
BnaxHOCTH 12%; MIIa: R— mpenen mpoYHOCTH OPH BIAMKHOCTH B MOMEHT HCIBITAHHA.
w3z

MIIa;
J114 00pasnoE ¢ BIaXHOCTBIO PABHOH HIH 00MBIIe IpeJela THTpocKoMHIHOCTH (30%)
12 BRY
— __HIr
R— =% Mma|
20

P y .
rﬂeWIg;—n - nepecueTHBH Ko3dduurenT pagaei: 065 — 114 x1eHa; 0.615 — 119 akanan,

BA3d, y0a, THIIEL, 0IbXH, SceHd; 0.58 — 114 OyKa, TpyIIH, HEBL, COCHBL, X THL TOIIOI4;
0.550 — ana rpada, Depesbl, elH, THCTEEHHHITEL, OpeXa

WcnpiTaHust POBOASTCS HA Tpex o0pas3iax. 3a OKOHYATEIBHBIN Pe3yIbTaT MPHHUMACTCS CpeIHEe

apu(pMeTHIECKOe
3Ha4YEHHE TPEX HCHIbITaHul. Pe3ynbrar ucneitanuit 3aHocst B Tadnuie 12
Tabmuna 12
No | Marepu | lllupu | Bricota | IIpo | Pazpymaromas | [lpu [Ipn
HC | al Ha cedyeHwus, | JeT, | Harpy3ka, , H | ecTecTBEHHOl | BJIaKHOC
II. ceueHu | h, cMm i,cM | (Kre) BIaXHOCTH,R ™ 12%
ab, cm MlIIa
1
2
3

2.2. Onpenenenue npezena NPOYHOCTH MPU CKATUH BJIOJIb BOJIOKOH
JlaboparopHoe ob6opyoBaHueE:
[Ipecc ¢ mapHUpPHOI OMOPOi, IITAaHT€HIUPKYJIb, IPUOOP IS ONPEAETICHUS BIaXXHOCTH, 00PA3IIbl.
HcneiTanus npoBoasTes Ha oOpasuax cedenreM 20x20 MM U BBICOTOM BA0JIb BOJIOKOH 30 MM.
O0pazen ycTaHaBIMBAaIOT TOPLOM B LIEHTPE MIAPHUPHOM OIOPHI, €CIIU MPECC HE UMEET TAKOBOM, TO
JIeNaeTCs MPUCIOCOOICHHE.
Harpyxaercss oOpaszery paBHOMepHO co ckopoctbio (2500 500) H/muu wmm (250 50) krc/muH a0
paspyleHus, T.e. 10 MOMEHTa, KOT/Ia CTpesiKa CUIIOM3MEPUTENIS IOHAET B OOPAaTHYIO CTOPOHY.
[Ipenen mpoYHOCTH Ha CXKAaTWUE BJOJb BOJOKOH MpPHU JAHHOW BIAXHOCTH W BBIUUCIAIOT IO

dbopmyne

W P o,
B—=-22 MIIa, (krc/ cM*)
[ il v il :

I'nePpasp- paspymaromas Harpyska, H (krc); a u b — pasmepsl momnepeyHoro ce4eHus oopasua, cM.

Cpa3zy mociie UCTBITaHUSI BJIArOMEPOM OIPEACISIOT BIAXKHOCTh oOpasua. [lomydeHHbIN mpenen
MPOYHOCTH TPHUBOAAT K BIaKHOCTH 12% 1o ¢dopMmynaMm Tmpu BIQXHOCTH MEHBIIE TIpeena
TUTPOCKOITUYHOCTH



12 W
 ——F— 4 7_ 172
R- R— [1+a(W-12)].

CHC

RY
r7ie a- MonpaBo4YHbINA K03 dunmeHT, paBuslii 0,04 Ha 1% BraxxHOCTH; =

Mpeaesl MPOYHOCTH 00pasia ¢ BIaXHOCThIO W B MOMEHT ucnbiTanus, Mlla (KFC/CMZ); W — BIaXHOCTH

oOpa3ia B MOMEHT UCTIbITaHUS;

IIPU BJIKHOCTH paBHOW MM OoJIbIIe Tpezena rurpockonuaHoctH (30%)

W
.
e

KE - K03(QdUIMEHT NpuBeaeHU K BilaxHocTH 12% mpu BraxkHOCTH ApeBecuHbl paBHoM 30% : 0,40 —
20

1t 6epesbl, TUCTBEHHUIBI; 0,445 — 715 €11, MUXTHI,
rpaba, TpyIIH, UBBI, Opexa, ocuHbl, Tomnous;0,45 ansa cocHsl u Oyka; 0,475 — nns knena; 0,535 — ans Bsiza u

— IpezeN IPOYHOCTH MY cxKaTud obpasua, MIla (kre/cm?);

scens; 0,55 — nns gyOa, TUMBL, aKalluH, OJbXU.

oy “)" N
v d i3 B
)g‘ -’/),"‘u 4
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Pucynok 9. Cxema onpezeneHus coiep:kanus MO3AHEH TpeBECUHbI

[Ipenen mpoyHOCTH OmpeAeIseTCs Mo TPeM o0pasiiaM, 3a OKOHYATEIbHBINA Pe3yJbTaT MPUHUMAIOT
cpene apupMeTHIecKkoe 3HaUeHUE TPEX UCTIBITAaHUN. Pe3ynbTaThl HCIIBITAHUN 3aHOCAT B Ta0muie 13.
Tabmuma 13.

Ne Marepunan | [Imomans | Bnaxknocts | Paspymaromas | [Ipenen [Ipn
UCIL. oOpasma | oOpasua Harpyska MIPOYHOCTH BIIQYKHOCTH
npu 12%
BJIQKHOCTH B
MOMEHT
UCTIBITAHUS
1
2
3

2.3 Pacuer mpejaena MPOYHOCTH TPHU CKATHU BJOJb BOJOKOH MO (OPMYJIaM IO COJEPKAHHUIO TO3IHEH
JIPEBECUHBI

JlaGopaTopHoe obopyioBaHue
WsmeputenbHas nyna, nuHelika. bpycku ceuennem 20X20 (MOXXHO B3SITh TOJIOBHHKH 0Opa3lioB
MIOCJIE MCIIBITAHUSI Ha U3THO).
[TpouHOCTh XBOWHBIX M JHMCTBEHHBIX IOPOJ 3aBUCUT OT MNPOLIEHTHOTO COACP)KaHHS paHHEU |
TIO3/IHEH JIPEBECHUHBI B TOJOBOM ciioe. UeM Oouibllie MO3IHEI IPEBECHHBI B TOJOBOM CIIO€, TEM BBIIIE ¢
MPOYHOCTb.



[nst ompeneneHus MNPOLUEHTHOTO COACPKAHUSA TO3JHEH APEBECHHBI JEIaeTCd KOCOM Ccpe3 o
MJIOCKOCTH, TEPHEHANKYJISIPHONH paguaibHON IJIOCKOCTH W TPOXOJAIIEH IOJ YIJIOM K 00pa3yromiei
TOJIOBBIX KoJell (puc. 9), Ha KOTOPOM TOJIIIIMHA TOJIOBOTO CJIOs OyzmeT OoJibllie, YeM Ha TOPIIOBOM cpese, a
CJIEIOBATENBLHO, 3aMEPhI OyTyT TOUHEE.

Ha xocom cpese 1o runepOooIndeckuM BEpIInHAM T'OJJOBBIX CII0E€B HAMEUAIOT JIBE TOYKH HA PACCTOSIHUH — t
U MEX1Y HUMH 3aMEPSIOT MIUPUHY KAXAO0TO CJIO0S MO3/IHEeNU APEBECHHBI C MOMOIIBIO JIYIIbI ¢ TOYHOCTBIO /10
0,01 MM U CyMMHUPYIOT UX.

[IpoueHT no3Hel ApeBeCUHBI BHIYUCISIOT 10 (hopmyiie:

ra

F:T 100.

rac E'ﬂ — CyMMapHad HIHUpHUHA CJIOCB HO3I[H€I>'I APCBCCHUHBI, MM, t — pacCTosAHruC MCXKAY TOYKaMU

HU3MEPEHHUS, MM.
[Ipenen mpoYHOCTH ISl COCHBI OMPEACTISIIOT 10 (popmyie

RZ = 6f + 30, MITa:
GHC
Ipexen npouHOCTH 414 Ay0a
RZ =32f+2945 MIla
[ s
12

Tne “ox - IpEeN MPOYHOCTH IPEBECUHBI HA C:KATHE NPH BiIaxuHocTH 12%

Pesynbratel onpenenenuii 3aHocat B Tabauiy 14.

Tabnuna 14
[Topoasr Paccrosinue CymMmmapHas [Ipouent [Ipenen pou. | [Ipenen mpou.
JPEBECUHBI MEXIY HIMpHUHA MO3/IHEH Jlnst cocHbI s ny6a
TOYKaMH CJI0€eB JPEBECHUHBI
A3MEPEHUS MO3/IHEN
JIPEBECUHBI

2.4. Onpeznenenue npezena NPOYHOCTH MIPU CHKATUU MONEPEK BOJOKOH
JlaGopaTopHoe obopyioBaHuUE:

WcnpiTarenpHas MaliiHa ¢ YCTPOWCTBOM ISl 3allUCH HArpy3KH, INTaHTCHIUPKYJb, MPHOOp s
oTpesieNieHUs] BIAXKHOCTH ApeBecuHbl. OOpa3ipl B BUJE NPSAMOYTroibHON mpu3Mbl 20X20 MM U AIuHON
BJ10JIb BOJIOKOH 30 MM.

O6pazen uzmepstor ¢ TouHocThio A0 0,1 mMm. [llupuna b uzmepsiercs B pagualbHOM HallpaBIeHUN
[IPU TaHTE€HIIMAIBHOM CKaTUU
WIN B TAHTCHIIMAIBHOM HAMPABJICHUU NPU PaJUAIBHOM CXKATUH.

OO0pazer] MoMemaroT B HCHBITATEIbHYIO MAaIIMHY TaK, YTOObI Harpy3ka Obula TPUIIOKEHA B
TAQHT€HIMAJbHON TUIOCKOCTH NPU pPaJaIbHOM CXATUU U B PAJAHAIbHOM IJIOCKOCTH NMPH TaHTC€HLIUAIBHOM
COKaTHH.

Harpy3ska Ha oOpa3zer] yBeIMYUBaOT ¢ PaBHOMEPHO# ckopocThio - 1000 = 20 H/mun (100 2 xrc/mMun)
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No Marepuan | [1nomans Bnaxnocts | Pazpymaroma | [Ipu [Ipu
HCII. obpasua,F, oM’ obpaszua W, | 1 Harpy3Ka BJII&XHOCTH | BJIaX
% B MOMEHT | HOCT

HUCIIBLITAHUN u

12%

Ecnu wucneiTaTenpHas MalldHAa HE HMMEET YCTPOWCTBA, 3allMCBIBAIOLIETO Aedopmaruio, To ee
OIIpEAEIAIOT 10 UHAUKATOPY YAaCOBOI'0 THIA ¢ TOUHOCTHIO /10 0,01 MM ¢ MHTEpBaJIOM NpUpPALLEHUS HATPY3KU
200H ( 20 xrc ) — ansa msarkux nmopoa, 400H (40 krc) — ms TBepabiX. JlaHHBIE HCTIBITAHUIA 3aHOCAT B TaOJI.
15.

ITo nanHbIM Taba.15 cTpost rpaduk (puc. 10),1mo TOPU3OHTATIBLHON OCH OTKIIAIBIBAIOT Iedopmaruu
B MM. [lo BepTukanbHoil ocu — Harpy3ky B H (krc) ¢ unrepBanom mpupamienus 200-400 H (20-40 krc).
CoenuHsisi KOOPIMHATHI TONYYEHHBIX TOYEK, OMPEACISIOT HAarpy3Ky P, COOTBETCTBYIOUIYIO YCIOBHOMY
npesery MPOYHOCTH TOMEPEK BOJIOKOH, KaK OpAMHATY TOYKH, B KOTOPOH MPSMOJIMHEHHBINA y4acTOK Tpaduka
IIEPEXOIUT B KPUBOJIUHEHHBIN.

W
r—-

Y CIoBHBIH Mpenen npoYHocTH  “™ oOpasia ¢ BIaKHOCTBI0O W B MOMEHT UCITBITAHHS
Boeruucsitor o ¢popmyiie

RY=F MITa; (kre/ ea?)

oo bl
rae P- Harpyska, cooTBeTCTBYIOIIas yCIOBHOMY mpeneny mpodHoctd H (krc); b u t — mmpuHa u
JuiHa o0pasiia, CM.
[Tocne ucmbITanust oOpaslia OMpeAeNnseTcss ero BIaKHOCTh. [loTydeHHBINH YCIOBHBIM Tpenen MpPOYHOCTH
MIPUBOIAT K BIaXHOCTH 12%

RIZ=R¥,[ 1+a(W-12)]

W

bl 5 5
IJie ¢ — YCJIOBHBIN Mpees MpoYyHOCTH o0pasiia ¢ BIaxHOCThio W B MOMeHT ucnbitanus, MIla (krc/cm”)
; a- momnpaBo4HbI Kod(duiment, paBueiii 0,035 Ha % BaaxkHocTu ; W- BIaXHOCTh OOpa3lla B MOMEHT
HcHbITaHus, %.

W
VYCnoBHBIN TIpeiesl MPOYHOCTH & 00pas3la ¢ BIAKHOCTHIO pPaBHOM WM OOJIbIIECH Tpenena
TUTPOCKOIIMYHOCTH MPUBOANUTCA K BIIaXHOCTH 12%

12 _ pw 12
Rmt'_ Rc&m KBU:

R A2
rIe X - YCIOBHBIN Mpeaes MPOYHOCTH 00pasiia ¢ BIAKHOCTI0 W B MOMEHT UCIIBITAHUS, ~ 30
— mepecyeTHrIM KodddumueHT npu BiaxHOCTH 30% paBHbBIA: 1,67 — 71 TUCTBEHHBIX MOPOJ MPU 000X
HaIIpaBJICHUAX CXKATUSA W Ui XBOWHBIX MOPOJ NMPU PaAUuaIbHOM CKaThH, 2,45 — I XBOWHBIX MOPOJ MpHU
TaHT€HIUAJILHOM CHKaTHH.



Pucynok10. I'padux nedopmanmu qpeBeCHHBI MONEPEK BOTOKOH

Jluteparypa
I'OCT 16483-89 [IpeBecuna. MeToabl UCIIBITAHUS.
I'OCT 16483.3-84 JIpeBecuna. Metoabl UcbITaHUS. MeTo1 onpeieNieHus mpeiena MPOYHOCTH IIPU U3ruoe.

I'OCT 16483.10-73 [IpeBecuHa. Meronbl ucnbITaHus. MeTon ompeneseHus Npenesna MpOYHOCTH IIPH
C)KaTUU BJOJIb BOJIOKOH..

[TpakTudeckas pabota. M3yueHue CBOWCTB €CTCCTBCHHBIX KAMCHHBIX MaTEPHAJIOB.

ens pa®OTBI — W3YyYUTh CHOCOOBI  OMpPENEICHHS OCHOBHBIX CBOWCTB TOPHBIX IOPOJI IS
OMpEaACIICHUA BO3MOKHOCTHU UX HCIIOJIb30BAaHUSA B KAaYCCTBEC 6YTOBOFO KaMHs, CTCHOBOT'O U 06J'II/IIIOBO‘-IHOFO
MaTepuaa, meOHs Ui 0anIacTHPBKH JKeJIe3HOI0POKHOTO MTyTH.

Coneprxanue pabOTHI:

1. O6mas xapakTepucTHKa TOpHOM Mopos! (IBET, OJIecK, TEKCTypa, MUHEPATOTHUEeCKHU COCTaB).

2..0mpaenenue cpeiHel IUIOTHOCTH KaME@HHBIX MaTepHaIIOB.

3. OnpeneneHue BOAOMOTIIONICHHUS] KAMEHHBIX MaTEPUAJIOB.

4. OnpeneneHue mpeaesa MPOYHOCTH MPU CKATHUH.

5. Onpenenenne KO3PUITUEHTA Pa3MITICHHISI I MOPO30CTOHKOCTH.

[Topsiiok BeIMOTHEHHS paOOTHI

1. M3ydeHue CBOWMCTB €CTECTBEHHBIX KAMEHHBIX MaTEPHAIIOB

OO01mas XxapakTepuCTHKa TOPHOM MOPOIBL.
JlabopatropHoe 06opyI0OBaHUE U MaTEPHUATIBI:

CranbHas urina, jgymna, MOJIOTOK, IITaHT€HUUPKYIb, 10%-HbIH pacTBOpP COJITHOM KHCIOTHI, IIKasla
tBepaocTH (Mooca). OGpa3ibl pa3IMIHBIX TOPHBIX TTOPOI.

PaboTa o u3y4ueHunto ropHBIX OPO/I MPOBOJAUTCS HA MMPABWILHON U HEMPABWIHHOU (POPMBI.

Omnpenensiercs pasMep KyCKOB IO TpeM JIMHEHHBIM HampaBieHUs M, ux (opma (mpaBuUibHAsS WU
HenpaBuWIbHasA, KyOOBUAHAS, JTIUTOBU IHAS, TapallJIeNIeNuIeIHas1, poMOnyeckasi, apoBUIHAs U T. 11.)
dopma KyCKOB IMOMOTAET OMPEIETUTh BO3MOXKHOCTh TOMyYEHHS TOTO WJIM HHOTO MaTepHaia.

[IBeT mopoabl ycTaHABIUBAETCS B 3aBHCHUMOCTH OT OKPAacKH MOPOI000pa3yIOIUX MHHEPAIOB.
CrnemyeT OTMETUTh XapaKTep OKPAaCKH - OJHOPOIHASI MM HEOJHOPOJAHAS C MATHAMH, HAIMYHE MPOKUIIOK,



orTeHkoB. OmpezeneHue 1BeTa O0Jer4aeT BBIBOJ O BO3MOXKHOCTH NMPUMEHEHHUS MarepHualia B KauecTBe
00JIMIIOBOYHOTO.

brieck oTaenbHBIX MaTepUaioB, COCTABISAIOMINX TOPHYIO TOPOAY, XapAKTEPU3YET CBEKECTh MTOPO b
U €€ PUCYHOK. BIexinblif, TyCKIbIii BHJ MUHEpPAIOB C PXKaBbIMH TOHAMHU CBHJIETEIBCTBYET O OOJIBILION
BBIBETPEHHOCTH.

[IBeT mopoabl, €e OAHOPOAHOCTb M OJIECK JAIOT BO3MOXKHOCTH YCTAHOBUTH BHJ MHHEPAJIOB,
COCTaBJISIIOLIUX TOPHYIO ITOPOAY.

MuHepanoru4eckuii  COCTaB MOPOJBI ONPENENSIOT 0 BHEHNIHUM MPU3HAKAM TJIaBHEHIINX
MUHEpAJIOB, COCTABJISIIOIIMX TOPHYK MOpPOAY, IO BEJIMYMHE MX BKIIOUYEHHMA U PAaBHOMEPHOCTH
pacnpeneneHus, a TakKe 10 BUy LIEMEHTUPYIOLEro BEIIECTBA U €0 pPaclOIOKEHHUS.

CTpyKTypy MOpPO/BI ONPEACISIOT OCMOTPOM CBEXKero uznoma. OHa MOKET ObITh KPUCTATIINYECKOM,
IUIOTHOM  3€pHUCTOM, C pa3IM4YHOM KPYIHOCTBbIO KpPUCTANIOB, (MEJNKO-, CpelHe-, KpYyOHO- U
rpy003epHHUCTOI).

TekcTypy (Cll0K€HHE) MOPOJbl U €€ OJHOPOJHOCTb ONPENENISAIOT TAaKXKE IO CBEXKEMY H3JIOMY
noposbl. OHa MOKET OBbITh TUIOTHOM-CIIAHIIEBATO, YEIIYHYaTOr0 U BOJIOKHUCTOIO CIIOKEHUS WM IOPUCTO-
SIYEUCTOT0, ABIPYATOrO0 M 3E€MJIMCTOTO CJIOKEHUS C MEJIKMMHU WM KPYyHHbIMH mnopaMu. OJHOBPEMEHHO
ONPENEA0T HaJu4he TPEIIMHOBATOCTHU, pa3Mep M HANpaBJICHHE TPEIIMH, a TAaK)KE HaJu4he B IOPOJIE
Pa3IMYHBIX BKIOYEHUH.

CnaifHOCTh — 3TO CBOMCTBO XapaKTEepPU3yeT CIIOCOOHOCTh HEKOTOPBIX KPUCTANIMYECKUX MUHEPATIOB
IIpU yJape pacKajblBaThbCs MO ONPEAEICHHBIM IJIQJAKUM IIJIOCKOCTSAM, MOCIEAHUE HA3bIBAIOT IIOCKOCTSIMHU
CHAMKH.

Paznuunble MuHEpanbl 00J1aal0T HEOAMHAKOBOM CIIafHOCTHIO: BECbMA COBEPIIIEHHAs CHAltHOCTh —
MUHEpAJIbl JIETKO PACUICIUIAIOTCS (HalpUMep, CII0JAa pacCavBaeTCs HAa TOHKHUE JIMCTOYKU B OJHOM
HaIpaBJIEHUH); COBEPILEHHAs CHAHOCTh — MHMHEpAJIbl PAacKajbIBalOTCS I10 OINPEAEICHHBIM IUIOCKOCTSIM,
o0Opa3yst poBHble U OyecTsAlIMe MOBEpXHOCTU ( HampuMep, KalblUUW 00JIajaeT CHalHOCTBIO B Tpex
HAMpaBJICHUSX, a [OJIEBbIE IIMAThl - B JABYX); HECOBEPILEHHAs CHAHOCTh BBIpaKEHA COBCEM CIlIabo
(HampuMep amaTuT); CHAMHOCTh OTCYTCTBYET — MHUHEpall pacKalbIBaeTcs [0 HEONpeAeIeHHbIM
HampaBJICHUSAM U J1aeT HEPOBHBIC MOBEPXHOCTU M3JIOMa (Hampumep KBapi). AMOpQHbIE MaTepuallbl He
uMeroT craiiHocTu. [Ipu packanpiBaHMM KycKa TOPHOM MOPOJABI MOJIOTKOM OOpalatoT BHUMaHUE Ha 3BYK,
MOJTYJaIONIUICs TIPU yape; sSCHBIN, TIyXOW Wiau Apele3kaminii 3ByK JaeT MPEACTaBICHHE O TJIOTHOCTU
MOPO/IbI M HATMYUU CKPBITOM TPEIIMHOBATOCTH.

[ToBepxHOCTh packojia MOKET OBITh POBHOW, HEPOBHOW, BOJHHCTOW, pBAaHOW, YIJIOBATOM,
pakoBHCTOM, mapoobpasHoil. KpoMe Toro, Hajo ykas3blBaTh XapakTep packoja — TJaJKUi, BOJOKHUCTBIMH,
LIEPOXOBAThIN, 3€MIIUCTBIN U JIP.

Pebpa nensatcs Ha Tymble, ocTpele, pexymue u Ap. lllepoxoBarocTh MIOCKOCTH packoia
XapakTep pedep SBIAIOTCS CYIIECTBEHHBIMH ITOKa3aTeNIMU CBOMCTB U3/IEJINH U3 TOPHON TOPOIBI.

[TpucyrcTBre kapOOHATOB B 00paslie rOPHOI MOPOIbI ONpeAeNsoT AeiicTBUeM Ha Hero 10%-HbiM
pacTBOPOM COJITHOM KHCJIOTBI, KOTOpasl BBI3bIBA€T «BCKHUIIAHHE» Ha IOBEPXHOCTH oOpa3la MOpojbl,
coJieprKalieil kKapOOHaThI.

TBepnocths onpenensercs no 1. 1.6.

[To merporpaduyeckuM XapakTepHCcTUKaM o0paslia TOpHOM MOpPOJAbI U JAaHHBIM Tabi. 18 MOXHO
ONPEAEIUTh MHHEPAIOTMUECKUN  COCTaB MCCIEAYEMOW TOpPHOW IOpOJbI, @ 3aTeM II0 COAECPKAHHUIO
MHUHEpAJIOB, MO0 UX LIBETY. CTPYKTYpE, U C CIafHOCTH MOXHO YCTaHOBUTH BHJ TOPHOW MOPOJBI U MO TabII.
19- ee cBolicTBa.

[Ipumepsl omucaHMsl BHEIIHUX MPU3HAKOB U MeTporpaguueckoil XapakTEpUCTUKH 00pa3lioB
TOPHBIX MOPO/I;

OO6pazenr HenmpaBwIbHOM (OPMBI, OMU3KOM K mMapawienunenHon, pasmepom 120x180x270 mm.
Okxkpacka cBetio-cepasi. [Topoaa u3 6emoro opTokiaza co CTEKJISTHHBIM 0JIECKOM, MyCKOBHUTA, KBapia. KBapit
U MYCKOBUT PaBHOMEPHO pacIpeiesieHbl B KoiaudecTBe nmpumepHo mo 20% xaxporo. Ilopoxa mnortHas,



CpeIHe-KpPUCTANINYECKOro CTpoeHusl. Packon Gnu3Kkuil K MpaBUIbHOMY, CpEAHEH IIepoXoBaToOCTH , pedpa
octpsle. [lo nmeTporpaduyeckum BHEIIHUM MTPU3HAKaM HCCIieyeMasi TOpHasi opoJia — FPaHuT;

O6pa3zern kyooBuaHOM hopmbl pazmepom 160x170x190 MM ceprrit, paBHOMEepHO# OKpackwu. [lopoma
OJTHOPOJIHAA, TUIOTHAsA. TBepAOCTh 5. Packon mpaBWIIBHEIN, CO CIa0OIIEpPOXOBATOW MOBEPXHOCTHIO, pedpa
octpsie. [Ipu3Haku BeIBETpUBaHHS HE OOHapykeHbl. Ha moBepXHOCTH oOpaslia Karuisi pacTBopa COJITHON
KHCIIOTHI BBI3BAJIA «BCKUTIAHUE)

[To merporpaduueckuM BHEITHUM MPU3HAKAM UCCIIEyeMas TOpHas OPOJia — U3BECTHSIK.

Kaxxnas Opuraga ygammumxcsi, cocTosmas u3 5 4eloBeK, JAesaeT OMUCAaHUE HECKOJIbKUX TOPHBIX MOPO/I.
Pesynbrar paboTel MOXKHO 0pOpMUTE B BUE TabuIe 17

Tabnuma 17
®dopma Pazmep | LiBer | TBepaoct | Munepan | Ctpy | [Ipusna | OtHomr | HaummeHnoBa
oOpasua oOpasua b OTMYECKH | KTypa | KU €HUE K | HHE IIOPOJIbI
, CM 1 cocTaB BBIBETP | COJISTHO

v

HUBaHUA u
KHUCJIIOT
€

Omnpenenenue cpegHell MIIOTHOCTH KaMEHHbIX MaTepuanoB. CpeaHsis IIIOTHOCTh ONpPEeNsieTcs Ha
o0pasuax npaBHJILHON TeoMeTpudeckor ¢popmbl B BUae Kyba wiu muinuHapa (eM. m. 1.1.1.), BeICyIIeHHBIX
110 TIOCTOSIHHOM MacCCBl.

3. Omnpezenenrie BOIONOTIIONICHNUS] KAMEHHBIX MaT€pUasoB.

Omnpenenenre BOJOMOIIIOMIEHUS! MOXXHO TPOW3BOAWTH Ha o0pasnax MNpaBWIBHOW (POPMBEI,
HCHOJIb3YEMbIX JUIsl ONpe/IeeHUs CpeAHel IoTHOCTU. McnblTanus BeayTes 1o 1.1.4.

4 OmpenesieHue npejenna NpoOYHOCTH NP CKATUH.

[Ipenen mpouyHOCTH ompezenseTcs Ha o0pasliax B CYyXOM COCTOSIHMM, BOJIOHACHIIIEHHOM U TOCIE
3aMopakuBaHus o 1. 1.5.1
5. Onpenenennie k03PGUIIUEHTA pa3MITUEHUS U MOPO30CTONKOCTH.
Koaddumment pazmsrderus Kpasy ONPEAeaoT Kak OTHOILIECHUE Ipejieia IPOYHOCTH MPU CKaTHU 00pas3LoB,
HACBIIEHHBIX BOJIOW Ryac, K TIPENIEITy IPOYHOCTH CYyXHUX 00Pa3LOB Reyy .
K= 22
PEM po

Bonocroiikumu cuutaroTcst MaTepualsl, umeromue kodpdunuent pazmsryenus 0,8 u Oonee.

KoaddunmeHT MOpo30CTONKOCTH ONpEeNaoT KaKk OTHOLIEHHE Mpe/iesia MPOYHOCTH IIPU CKaTUU 00paslioB

TOCIIE 3aMOPaKUBAHUA R

i

Kups = B

HAC
MOopO30CTONKUMHU CUMTAIOTCS MaTepuallbl, UMeronme KodpHuIueHT moposocroitkoctu 0,75 u

Ooitee
[Tpumeuanue. [ToaroToBKa 00pa3IOB ISl HCIIBITAHUS TPOU3BOIUTCS JIAOOPAHTOM.
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XapaKkTepuCTUKU MUHEPATIOB TOPHBIX TTOPOJT

HaunmenoBanue | Ctpykrypa | TBepnocts | LiBer | Mctunnas | Hpyrue Ycnosus
MUHEPAJIOB IUIOTHOCTh | XapaKTEpHBIE | HAXOXKICHUS
IIPU3HAKU B IIpUpOJIE
['pynma I. Munepainsl ¢ TBEpAOCThIO 1-3
Kaonunut AmMopdHasi, 1 benbiit, 2,6 | Uznom B uyucrom
3epHUCTAs KEJITOBATHIN 3€MJIMCTBIN, BHJIE
Marepuain Jjierko
paccblnaercs,
JKUPHBIN Ha
OLLYTIb
[unc Kpucrammuueckas, | 1,5 — | bensiid, 2,3 | [Ipo3paunblie To xe
3epHHUCTA, 2 JKEJITOBATHIN, KpUCTAJUIBIL.
ObIBaeT PO30BBIi Marepuan
IJACTUHYATOU U MHOI' /1A
BOJIOKHUCTOMN BOJIOKHUCTBIH,
XPYIKUMA
MyckoBuT Kpucrannuueckas, | 1,5 — | Cepebpuctsoiii, | 2,8 | Pacmemsercs B rpanwure,
JINCTOBAs 2,5 CBETIIO - Ha TOHYAWIINE | CHEHUTE,
JKENThIN MpO3payHbIe THelce,
JIMCTOYKHU CIFOJSTHBIX
00JIBLION CJIaHIaX
YOPYroCcTH
buotutr To xke 2 -3 | Yepnsiit 2,8 | Pacmiensgercs To ke
Oypblii, TEMHO- Ha TOHKUE
3€JICHBIN HEJIOMKHE
JUCTOYKHU
I'pynna II. Munepansl ¢ TBepaocThiO 3-4
Kanpuur Kpucrannuueckass u | 3 benenii,  cepwiid, | 2,7 | IIpo3paueH. B
3€pHUCTO- HKEJITHIN ITpn ylape | U3BECTHSKA
KpHUCTaJlJIN4YecKast pacmaznaercss Ha | X, MpaMope
pomOunyeckue U Jpyrux
KPHCTAJUIBIL. KaOOHATHBI
Bckumaer B | X IOpPOJIax
XOJIOTHOM
pacTtBope
COJITHOU
KHCIIOTBI
Honomut Kpucranmmueckas 3-4 | bemnblil u cepblil 28 | B pactBope | O6pazyer
COJISTHOM nopoay
KHCIIOTBI TOTO xKe
BCKUIAET Ha3BaHUs, B
TOJIBKO B | U3BECTHSIKA
MOPOIIKE  IpH | X
MOJIOTpEBE
ABruT Kpucrannmueckas 5-6 | Uepnsbiii u temuo | 3-4 | IlpocBeunBaerc | CocraBHas
3€JICHBIN o, OJeck | JacTh




CTEKJISTHHBIN Marmatruie
CKHMH TTOpOJI
Porosas Kpucrannnueckas 5-6 | YepHsiii, 3eneHo- | 3,1 | OTuernuBas To xe
oOMaHKa Oypblii CHalHOCTh B
OJIHOM
HaIpaBJIEHUU
Oproxkia3 To xe 6 benerit,  cepwiit, | 2,5 | Ha mnockoctsax | CocTaBHas
PO30BBIH, CHAaHOCTH 4acTh
KpacHbBIN CTEKJISTHHBIN IPaHUTOB,II
Oeck op¢upos,
THEKCOB
AHOPTHUT 6 benniii, 3,7 | Ha mnockoctax | CoctaBHasg
JKENTOBATBIN CHANHOCTh 4acTh
NepIaMyTPOBBIN | U3BEP>KEHH
Oneck BIX TOPHBIX
MOPOJI:
rabopo,
0a3ayIbT
rabopo,
nabpanopu
T
OnuBKH 7 3eJIeHbIH, 3,3 | buneck CocTaBHasg
KEINTHIH, OyphIi CTEKJISTHHBIM, 4acTh
U3IIOM TPaHUTOB,
PaKOBHUCTBIN THENCOB,
MIEeCKOB,
recyaHuka
Ksapn 7 BbecnBeTHBIN, 2,6 | Uznom
OCIIBIH, Cephlil, PaKOBUCTBIN,
YEpPHBIH, OCTpBII
(uoneToBbIi
Ta6muma 19 OcHOBHBIE TOKa3aTETN CBOMCTB TOPHBIX MTOPOJT
Haumenos | LlBer Musnepabl, Cpenusis [Ipenen Boponorna
aHue BXOJISIIIIME B COCTaB | TJIOTHOCTH, MPOYHOCTU TpH | mieHue %
ITOPOJIBI nopoabl. CTpykTypa | KI/M cxarun Mlla
MTOPO/IBI
['panut Cepnii, KBapr, nosieBoit | 2500-2900 100-300 0,1-1,0
rony0oBaro- | mmar, CIIOJIA.
CEpBIH, Kpucrannmueckas
pO30BaThIii,
TEMHO-
KpaCHBIN
Juoput Cepo- IToneBoit mmar, | 2800-3000 150-280 0,2-1,0
3eNeHblid 710 | poroBas ~ oOMaHKa,
TEMHO- MHOT 1A KBapil.
3€JIEHOTO Kpucrannnueckas
Cuenur Cepriii o | [ToneBoit mmnat, | 2700-2900 100-250 0,1-0,2
TEMHO- poroBast  oOMaHKa,




KpacHOTo CIIIoAA.
Kpucrannumueckas
I'a66po TemHo- ITonesoii mmart, | 2900-3100 100-300 0,2-1,0
cepbli 10 | poroBasi  oOMaHKa,
YEPHOIO OJINBUHU.
Kpucrannnueckas
Jlabpamop | TemubIit IMonesoii mmar u | 2600-2900 100-250 0,1-0,3
UT aBIUT, OJIUBUH,
nabpaop.
Kpucrannuueckas
Juaba3 Cepriii o | IToneBoit mmar, | 2800-3100 110-330 0,1-4,0
TEMHO- ABTHT.
ceporo Kpucrannuueckas.
Menko3epHucras
bazaneT TeMmHBIH, ITonesoii mmart, | 2900-3300 200-400 0,1-4,0
YEPHBII aBTUT,
CKpBITOKpUCTAILIINY
eckas
Tyd PozoBeiii 110 0, AL0;, 800-1800 4-20 4-40
BYJIKaHUY | (PUOJIETOBOTO Fe,0;. Cramosarop
CCKUH HeTEnMIHECKER

3.1.6. OmpeneneHue MPUTOAHOCTH KAMEHHOTO MarepHala B KauecTBe OyTOBOrO KaMHS, CTEHOBOTO U
OOJIMIIOBOYHOTO MaTepuaiyia. J[aHHBIC MOJydeHHbIC B pe3yJbTaTe MPOBEJICHHBIX HMCCIICOBAHUM, CIIEHyeT
CpaBHUTb C TCXHUYCCKUMU Tpe6OBaHI/I$IMI/I U JgaTb 3aKJIHYCHUC 06 HCIIOJIb30BAHUKN MATCPUAJIOB.
3akiroveHue cieayeT caenath no gopme tadbmuist 20.

Ta6muma 20

HaumeHnoBaHue ropHON OPObI OO6nacTe NpUMEHEHUSI TOPHOM MOPO/IBI

Jluteparypa
I'OCT 4001-2013. KamHHM CTE€HOBBIE U3 TOPHBIX MOPOJI. TEXHUUECKUE YCIOBUSI.

I'OCT 8267-82. 11lebeHp U3 NPUPOTHOTO KaMHS 171l CTPOUTETBHBIX PadoT.
I'oct 9480-2012. ITnuThl 00IMIIOBOYHBIE MUIEHBIE U3 TPUPOAHOTO KaMHA . TeXHUUECKUE YCIOBHUA.

[TpakTuyeckas pabota. OnpeneneHue KauecTBa KUpnuya

Lenb paGoOThI — U3YYUTH METOJIBI OTIPE/IEICHUS KaueCTBa KUPIUYa.
Coneprxanue pabOTHI.

1. Onenka kauecTBa KUpINHUYa M0 BHEITHEMY BUAY

2. Onpenenenue cpeHen MIOTHOCTH KUpIHyYa.

3. OnpexaeneHue BOJONOTIIONIEHHUS.

4. OnpeneneHue npeneaa MPOYHOCTH MPHU CKATHU U U3THOE.

5. Mapku kupnuya.

ITops 0K BBINONTHEHUS

CpenHsist IIIOTHOCTH Kupminya onpenensierca mo m. 1.1.1



[Ipu olleHKe BHENIHETO BUAA KUPIHUYA OT KXo mapTuu oroupaercs 100 mitT., s onpeaesienus npeaena
MPOYHOCTH Ha cxkartue 10 mT., Ha U3rud 5 MIT., Ha TIOTHOCTH U BOOIIOTJIOIICHHUE 3 IIT.

BHemHuM 0cMOTPOM KaKI0T0 KMpPIHYa YCTAHABIMBAIOT HAIMYHME HETO0KOra U MEePEexora, Uil 4ero
CPaBHHUBAIOT OTOOpaHHBIC 00pa3ilbl C dTATOHAMH (HOPMATbHO OOOXKEHHBIM KUPMHUOM). bojee cBeTibIi
LBET KUPIIMYa, YEM y 3TAJIOHA («aJblii» KUPIINY), yKa3bIBACT Ha HaNM4Uue Hepoxora. [lepesxxxeHHblid Kupnuy
XapaKTepU3yeTcsl OIUIABICHUEM M BCIIyYMBaHUEM, HMMeeT Oyphlii LBET W, KaK IMPaBWJIO, HCKPHUBJICH.
HenoxokeHHbIH 1 TepeXIKEeHHbBIH KUPIHYH SBISIOTCS OpaKoM.

Pazmeppl kupnuya yCTaHaBIMBAOT € TOYHOCTBIO J0 | MM METANIMYECKOM JIMHEHKOM.
[IpoTsKEeHHOCTh TPEIIMH yCTaHABIMBAIOT 10 HauOoblIel ee miuHe. MckpuBieHnus noBepXHOCTH U pedep,
OTOUTOCTH WJIM MPUTYIJICHHOCTh pedep U yIiioB YCTaHABIMBAIOT -C TIOMOIIbIO METANINYECKOTO YroJIbHUKA
u nuHeriku. Kupnuu nomxeH uMmers (GopMy MpSIMOYTOJBHOTO Mapajliesienuiena ¢ NpsMbIME pedpaMu U
yrjlaMHd, YEeTKUMH TpaHsSMU U POBHBIMH JIUIIEBBIMH MOBEPXHOCTSIMHU. Kupruu A0mKEeH HUMETh pa3Mephl
250X12Q X *X65 mm (puc. 33). CnocoObl U3MepeHHsl KUpIuya MokazaHsl Ha puc. 34. MakcuMaibHbIe
3HA4YCHHUsI 3a30pPOB MEXIY PEOpOM JIMHEHKHM ¥ TOBEPXHOCTHIO KUPIUYA H3MEPSIOT CIEHHaTbHBIMHU
Kamopamu.

Jis naboparopHoii paboTel ocMOTpy noasepratoT 10 mt. kupnuya. Pe3ynabTarsl

8.2. OnpeneneHue BOAOMOTIIONICHUS
JlabGoparopHoe 000pyTOBaHUE M MAaTEPHAJIBI: BAHHA, BECHI, JJICKTPOIUTUTKA. Knupmud.

HcnpiTanne kuprnyuya Ha BOJAOMOTIIAIEHUE MPOU3BOIAT MYyTEM HACHIIMIEHUS OOpPas3IoB B BOJAE C
temneparypoit 15-20 C B TeueHuu 48 4 unam B kumdmed Bojge B TedueHue 4 u. OOpasipl KUpIUYa B
KOJIMYECTBE 3 4 Mepej UCIbITAaHUEM BbIcyluBatoT pu temneparype 105—110°C no nocTossHHOM Macchl.

Maccy oOpasia CYMTalOT TOCTOSHHOW, €CIM pa3HHUIa Pe3ylbTaTOB JBYX IIOCIEAOBATEIBHBIX
B3BEIIMBAHMI TOCIIC BBICYITMBaHUsS He mpeBbimaT 0,2%. B3semmBanue o0pa3oB MPOU3BOAAT MOCIE UX
MOJTHOTO OCTBHIBaHUS. Bpemsi Mexny B3BEIIMBAaHUSMH, BKIIOYAIOIIEE CYIIKY M OCTHIBaHHE OOpa3IoB,
IOJDKHO OBITH BE MEHEE 3 4.

OO06pa3ibI-KUPIUYH YKIAJABIBAIOT THIYKOM Ha JTHO COCyJia ¢ Bojaou ¢ Temmeparypoi 16—20°C rax,
9TOOBI YPOBEHB BOJIBI B COCY/Ie OBLT BHIIIE Bepxa 00pa3oB Ha 2—10 cm. OOpasiibl BEICPKUBAIOT B BOJIC B
TedyeHne 48 4, Mociie 4ero MX BBIHUMAIOT a3 COCyJa, OOTHUPAIOT BIAXKHOW TKaHbIO W HEMEIJICHHO
B3BEIIMBaIOT. Maccy BOJbI, BBITEKIEH M3 oOpa3lia Ha YallKy BECOB, BKJIIOYAIOT B MacCy HaChILIIEHHOTO
BOJIOH oOpasia.

BopomnornomnienHe Kupnu4a BBIYUCIAIOT KakK CcpeqHee apudmeThyeckoe IO pe3yibTraraM
UCTIBITAaHUN TpeX 00pa3IoB.

C 1enpl0 YCKOPEHHOTO OIpeAeNeHUs] BOJOMOTAOIICHUS KUPIUYa MOKHO MPUMEHSITh METOJ KUTISTYCHHS,
COTJIACHO KOTOPOMY TpH 00paslia, KUPIKYa yKJIAIBIBAIOT B COCYJ C BOJOH, KaKk K B MPEAbIAYIIEM Cllydae.
Cocyn ¢ BOIOW W TOTPYKEHHBIMH 00Opa3laMH HarpeBaroT 0 KHUIITYeHHsA. B kumsmied Boje oOpasiibl
BBIZICP)KUBAIOT B TEUCHHUE 4 U, TTOCIIE YeT0 WX OXJaxaaroT 10 TemrepaTypbl 20-30°C myTém| HEpephIBHOTO



n00aBJICHUsI B COCYJl XOJIOJAHOW BOABI. B3BemmBaHWE W BBIUMCICHUE BOJOIOTIOIICHHUS TPOU3BOAAT IO
MIPUBEICHHON BBIIIE METOMKE. Bogomnoriomenne Kupnuia J0JKHO ObITh HE MeHee 8%

Otuér cocrausercs mo ¢popme Tabdm. 68

HaunmenoBanue Macca g0 Hacwimenus | Macca MOCJE | BOAOIIOTJIONMICHHE
Marepuaia HACBIIIEHNS

1

2

3

8.2. OnpeneneHue BOAONOTIIONICHUS
JlaGopaTtopHoe 000pyIOBaHHE U MaTEpUaIIbl: BAHHA, BECHI, AJIEKTPOIUINTKA. Kupruy.

VcnpiTanue Kupnuya Ha BOJOIOTJIAICHUE NMPOU3BOAAT IMYyTEM HACHIIIEHUs 00pas3IioB B BOJE C
temreparypoir 15-20 C B teueHwm 48 4 wiam B KUmsAmied Bojae B TedeHwe 4 4. OOpas3ipl KUpNH4Ya B
KOJIMYECTBE 3 4 Mepejl UCIIbITaHUEM BhIcylMBatoT pu temneparype 105—110°C no nocTossHHOM Macchl.

Maccy oOpa3lia cuMTaroT MOCTOSHHOM, €CiM pa3HULA pe3yibTaTOB JBYX IIOCIEA0BAaTEIbHBIX
B3BEIIMBAHMIA OCTe BBICYIMBaHus He npesbimatoT 0,2%. B3BemmBanue o0pas3oB MpoU3BOAAT MOCIE UX
IIOJTHOTO OCThIBaHUS. Bpems Mexny B3BEIIMBaHUSAMM, BKIIOYAIONIEE CYIIKY M OCTbIBaHME OOpasloB,
JIOJKHO OBITH HE MeHee 3 4.

OO0pa3upbl-KUpNUYM YKJIaJbIBAIOT THIYKOM Ha JIHO cocyza ¢ Bojoil ¢ Temneparypoit 16—20°C rax,
9TOOBI YPOBEHB BOJIBI B COCY/Ie ObLI BhIIIE Bepxa 00pa3noB Ha 2—10 cm. OOpa3ubl BRIICPKUBAIOT B BOJE B
TeyeHue 48 u, Mocie 4ero MX BBIHUMAIOT a3 COCyAa, OOTHPAOT BJIAKHOM TKaHbIO U HEMEIJICHHO
B3BelIMBaOT. Maccy BOJbI, BBITEKIEH M3 00pa3lia Ha 4YallKy BECOB, BKIIOYAIOT B MacCy HAaCBILIEHHOTO
BOJIOH 0Opa3ia.

BoponorsiomneHHe Kupnuya BBIYMCISAIOT Kak cpeAHee apu(MeTHdYecKoe 10 pe3yjbTaTam
UCTBITAaHUN TpeX 00pa3IoB.

C 1enpl0 YyCKOPEHHOTO OIpeAeTeHUs] BOAONOTAOUICHHUS] KUpPIUYa MOXKHO MPUMEHSITh METOJ KUISTYEHMS,
COIJIACHO KOTOPOMY TpH oOpasla, Kupnuya YKJIaJbIBalOT B COCYJ C BOJIOM, KaK K B MpEAbIAYILEM CiIydae.
Cocyn ¢ BOJOM M MOTPYKEHHBIMM 0O0pa3llaMHM HarpeBaloT N0 KunsdyeHus. B kunsmed Boge oOpasiibl
BBIZICP’KUBAIOT B TEUEHHUE 4 U, TIOCIIE YEeT0 WX OXJaxaaroT 10 TeMrepaTypbl 20-30°C myTém| HEMpephIBHOTO
no0aBJIeHMsI B COCYJ XOJOJHOW BOAbl. B3BemmBaHue W BBIYMCIEHUE BOJOIOIOIIEHUS MPOU3BOIAT IO
NPUBEJICHHOM BbIIIE METO/IMKE. Bosionoriomnienne kupnuya JoKHO ObITh He MeHee 8%

Otuér cocraBisiercs no ¢popme Tadi. 68

HanmenoBanme Macca g0 Hacwimenns | Macca MOCJE | BOAOIIOTIIOMICHHE
Marepuaia HACBIILIEHUS

1

2

3

Cpennue 3HaueHHUE

8.4 Onpenenenue mpeena MPOYHOCTH IpH U3THOE
JlabopaTopHoe obopynoBanue U MaTepraibl (cMm. 1. 8.3).

[Ipenen mpoyHOCTH TNpU HU3THOE OMPENENAIOT MyTEeM MCIBITAaHUS Ha TUAPABIMYECKOM IpPEcce LEIoro

KUpIin4ia, yJI0XCHHOI'O IJIalllM Ha ABC OIIOPBI, PACIIOJIOKCHHBIC HAa PAaCCTOAHUU 200 MM OJHa OT I[perﬁ
(puc. 35)



Onopsl  TOJDKHBI HMMETh 3akpyriieHuss paauycom 10-15 mm. B mensax Oonee miioTHOro u
MPaBWJIBHOTO MpUJIEraHus o0pa3lla K OormopaM Ha KUPIHUY YKIAJbIBAIOT U3 LIEMEHTHOTO pacTBOpa TpH
MOJIOCKH TOMIMMHON 3 MM U mmpuHOr 20-30 MM, WM OPOKIaJAKU, ABE MOJOCKHM B MECTax OMUpPAHUs Ha
HUKHHE OTOPHI, OJHY TOJ[ OMOPY Mepenaroiyto Harpy3ky. [loaroroBieHHbIe 00pasmbl BHIIESPKUBAIOT B
naboparopuu B TEYCHHE TPEX CYTOK mpu Temmeparype 20+£5°C no 3aTBepAcHUS pacTBOpa.

[lepen ucnpiTaHreM U3MEPSIOT pa3MeEphl MOMEPEUHOI0 CEUEHHUs KUPIHYA MO CEepPEeAMHE MPOosieTa
(Mexny omopaMu) ¢ TOYHOCTHIO 0 | MMm. McnbITanust Kupnuya nMpoBOAST HAa S-TOHHOM THIPABIMYECKOM
npecce.

[Ipenen npounoctu npu u3rude Mlla (xre/em?):

3P pasp
2bh
rie Ppasp — paspymaromas Harpyska, H (krc); 1 — paccTosiHue Mex1y omopamu, cM; b — mupuHa kupnuya,

cM; h — BbIcoTa (TOMNIIKMHA) KUPIIHUYA 10 CEPEUHE MPOJIETA, CM.
Pesynbrarhl ucnbiTanuii 3aHocsT B Tabmiy 70.

Rys==

Tabnuua 70
Ne Pa3smepsl, cM IIpenen npounoctu, Rusr, MIla
ucn. | Marepuan | Tonmna, h | mmpuna, b | ymHa nmposera, 1
1 6,5 12 20
2
3
4
5

Tabnuna 71 Mapku kepaMH4eCcKOro KUprnuda

[Ipenen npounoctu, Mlla, He meHee
MIPU CHKATHU pu U3rude
Cnoco06 CpeaHUN s HaUMEHBIINN JJIsI CpenHu s HaUMEHBIINN IS
(bopmuposanus | Mapka | naru 06pasLoB | oTAeILHOro 06pasia | maTH 00pa3loB | OTAEILHOTO 06pasia
ITimactuueckoe | 300 25 2,2
250 20 2,0
200 17,5 1,7
175 15,0 1,5
150 12,5 1,4
125 10 1,2
100 7,5 1,1
75 5 0,9




JlaGopaTopnas pabora. MicribiTaHue CTPOUTETHHOM CTATN

Iesb paboThI — U3Y4UTh METO/IbI ONPEIEIECHNS MEXaHUUECKUX CBOMCTB CTAJIH.
Coneprxanue pabOTHI:

1. HcnblTanue CTpOM TEJIBHOM CTalM Ha PACTSKEHHE.

2. OmpeneneHre MapKH Mo TabJuIe.

3. 3. Omnpepenenue TBEPAOCTH CTaNIU 110 bpunemo.

[Topsimok BhINONHEHUS PaOOTHI:

1.McnibiTaHue CTpOM TEIBbHOW CTAJIM HA PACTSHKEHUE

JlaboparopHoe 000pyI0BaHUE U MATEPUATIBI:

Pa3pbiBHas MaimHa, IITaHTEIBIUPKYIIb, CTAIBHON 00pasel] (CTep>KeHb (.

[Tpu pacTsHKeHUU CTaJH, CIELUAIBHO U3rOTOBJICHHbIE 00pa3ibl
JOBOAAT 10 paspeiBa. llpum 3TOM ompenenstoT OCHOBHble MeXaHUYeCKHEe XapaKTePUCTUKU CTaJIM: IMpenen
TEKYUYEeCTH, IIPEeAes MPOYHOCTH MIPU PACTSHKEHUH OTHOCHUTENbHOE YIJIMHEHHE.

JUis vcTIbITaHus CTalld HA PAcTsHKEHHE MPUMEHSIOT IUJIMHIPUYECKHE 00pasiibl AuaMeTpoM 3 MM U 0ode, a
Tak Xe IuIockue tommuuoi 0,5 MM u Ooiee, ¢ HadYabHONW MIMHHOM 1,=11,3/F), roe Fo- HagampHas 1romanb
MOTIEPEYHOT0 CeueHust oOpasia.

[Ipu ucnpITaHUM CTamM B YCIOBUSX y4eOHOU JabopaTopuu 1enecooOpa3sHo uMeTh o0pasmsl dp=10 Mm. ¢
HU3KUM IpesieioM TekydecTH. dopma rojoBOK 00pa3lloB MOXKET ObITh pa3iMYHOM, B 3aBUCHUMOCTH OT THUIIA
3aXBaTOB Pa3pbIBHOM MaIlIUHBI.

Ilepen ucnbITaHuEM IIMHAPUYECKUE 00PA3Ibl TIIATEIBHO HAMEPSIOT MITAHI€HIUPKYJIEM ¢ TOUHOCTBIO J10
0.05 mm. luamerp dp HaMepsirOT B TpeX MecCTax IO JUIMHE paboueil 4acTu, B KaKJAOM MeECTe B JIByX B3aMMHO-
MEPIIEHIUKYIISIPHBIX HAMPABICHHSX, MUPUHY W TOJIIUHY IJIOCKAX 00pa3IoB MU3MEPSIOT B CEPEIUHE M TIO KpasM
pacYeTHOM JUTHHBI 00pa3Ia.

3areM BBIYHUCISIOT TUIOIIAIb ITOTIEPEYHOT0 ceYeHus oOpa3na Fy o HamMeHbIIM U3 MOTyYeHHBIX Pa3MepoB
¢ TouHocThio 10 0,5%. PacueTnyro amuHy oOpasua ip u3MepstoT ¢ TouHocThio 0 0,1 MM. Ctanps Ha pacTsKeHue
UCTBITHIBAIOT HA PA3phIBHBIX MAIIMHAX PA3JIUYHOrO TUIIA.

O6p8.361_1 3aKPCIUIAIOT B 3aXBAaThl MAllIMHBI U HEHTPUPYIOT €TI0

]

Pucynoxk 30 OGpa3ipl cTanu st UCTIBITAaHUS:



A-uunusaapudeckuit ; b-mockuit

Jnis 3amucu AuarpamMMbl pacTshkKeHHs Ha OapabaHe aBTOMAaTHYECKOTo CaMOIMIIYIIEro npubdopa
3aKpEIUISIOT MIJUTUMETPOBYIO OyMary M ycTaHaBJIMBAIOT MAacIITa0bl HArPY30K U AeOopMalnu.
MOCJI€ YCTAaHOBKM CTPEJIKH IIKaJbl CHJIOM3MEPHUTENSI HCIBITATeIbHOW MAIIMHBI HAa HYJIb BKJIIOYAIOT €&
JBHUTATENb M UCTBITHIBAIOT 00pa3el Ha PacTsHKEHHE 10 MOTHOTO Pa3pyIICHHS.

[Ipy mnpoBeneHHM WCHBITAHUS CJIEIAT 32 HApAaCTaHWEM HArpy3KH IO JBIDKEHHIO CTPEIKU
CHJIOM3MEpHTENs U 3a aeopmanumeii odpasiia mo guarpamme aedopMaruu

Pe3ynbrarel MCHBITaHUS CTAJIBHOTO oOpa3lia Ha pacTSHKEHHE IMOJIY4aloT B BHJIE 3aBHCHUMOCTH MEXIY
Harpy3koi u nedopmanueii. Ha quarpamme (pucyHnok 31)

Haypysne, i

c.31. IHarpaMMa PaCTAMSEHA CTRTH

[0 BEPTHKAJIBLHOW OCH OTKJIAJbIBAIOT MpHUJIaracMble Harpy3kd, a IO TOPH3OHTAILHOW OCH
abcomoTHOE yaaneHue odpasua .

PaccmaTpuBaemas quarpamma UMeeT XapaKTepHbIC YYaCTKU. Y YaCTOK
0-1 moka3spIBaeT, 4TO yAJIMHEHHE 00pa3iia BO3pacTaeT MPOMOPIHOHAIBHO MpUIoKeHHOU Harpy3ke P. Eciu
oOpasel] MOJIBEPTHYTh PACTSHKEHHUIO HArpy3Koid, paBHOW WM MEHbBINEH a 3aTeM CHSTh ATy Harpysky, TO
oOpaszel] mpuMeT MepBOHAYATBHO, AJIMHY, T. €. B HEM OyIyT OTCYTCTBOBAaTh OCTaTOYHBIE Aedopmaliui,
Touka | Ha KpPUBOM pPACTSHKEHUS COOTBETCTBYET IMpeAeny NpOMOPLHHUOHAIBHOCTH, T. €. HauOOJIbIIeMY
HAMPSKEHUI0, TPU KOTOPOM PacTsDKEHHE MeTajula TMpsSMO MPOIMOPLIHUOHATBHO Harpyske.

af? . MITa ( Kkre/sm?)
n

rne P,—Harpy3ka Bpu mpexaene mnponopuvoHambHocTH, H (krc); Fop—nepBoHauanpHas miomans
2
MIONIEPEYHOr0 CeueHus o0pasia, MM

[Tpu yBenuuenun Harpy3ku (cBeie P,) oOpaser yanuHseTcs ObicTpee, YeM BO3pacTaeT Harpyska.
Takum 00Gpa3oM MPOMOPLUMOHATBLHOCTh HAapyIIA€TCAd W y4acTOK JUarpaMmbl MEpeXOauT B JUHHIO 1-2, a
3aTeM B TOPU3OHTAJBHYIO JIMHUIO 2-3, KOTOpasl yKa3bIBaeT, YTO 00pa3el] caMONPOU3BOIbHO BBITATUBACTCS
(TeueT), XOTs Harpy3Ka OCTaeTCsl IOCTOSIHHOM.

HanpsixeHue, mpyu KOTOPOM IMPOUCXOJUT TEYEHUE CTA/IA, HA3BIBACTCS IIPEIEIIOM TEKY4YECTH,

[Ipu ucnelTaHun oOpaslia CTalM CIEIAT 3a MOKa3aHUSIMU CTPENKH cuiouzMmepuTtens. Kak Tonbko
CTajb JIOCTUIaeT Ipejena TEKy4yecTH, CTpellka IpuOopa OCTAHABJIMBAETCS, a 3aTéM BHOBb HAUMHAeT
NBUTATbCA. 3HaUeHHE Harpy3ku P, B MOMEHT OCTaHOBKU CTPEIKU (PUKCUPYIOT M MPUHUMAIOT 3a HarpysKy,
COOTBETCTBYIOLIYIO NPEAEITY TEKYUYECTH.



P I ]
Or —FT: MITa (Kre/mne).
n

[TpenenoM OPOYHOCTH TPU PACTSDKEHHHM HA3bIBAIOT TO HAMPSIKCHHE, KOTOPOE COOTBETCTBYET
MaKCHMaJIbHOW Harpy3Ke, IpeIIeCTBYIONIEH pa3pylieHHIo 00pasia.

Ha pauwarpamme Toukoi 4 3adukcHpoBaia MaKCHMallbHas Harpys3ka, KOTOPYIO BBIICPIKHUBACT
oOpaserl.

Haumnas ¢ Touku 4, nedopMarus KOHIICHTPUPYETCS B OJHOM * KakoM-IMOO MecTe o0Opasia,
KOTOPBI HAuyWHAET OBICTPO PACTIATMBATHCS M YMEHBIIATH IUIOIMIAb IOIEPEYHOIO CEYCHHS, MPH ITOM
Harpy3ka majaer JO TOYKH S5, B KOTOPOW NPOMCXOAST pa3pbiB. Pe3ynabTaThl HCHBITAHUN 3aHOCATCS B
Tadnuiy 63

Tabnuma 63
No | Imamer |IIepBoHauyagbHbIC Hmuuana |OtHocutr |[Ipenen [Ipenen Tekyuectn
nn |p oOpa3sia |J1pHOoe MPOYHOCTH, O,.
oOpasmna | prHa [Tnoma np|nocne |ynnuaenu | Mlla. (krc/um™) MITa. (krc/um*)
- obpasma |oOpa3ua |paspeiBa|%
MM 1 mm
1
2
3

7.2. OnpeneneHre MapKy CTaIU 1O TaOJIUIE COTIacCHO JaHHBIM UCIBITAaHUS Ha PACTSHKCHUE
CpaBHuBas nony4yeHHble B Ta0u. 63 nanusie ¢ TpeboBanusimu ['OCTa, npuBeaeHHbIMU B Ta0n. 64, nenaior
3aKJIIOYEHUE O MapKe CTaJIH.

Tabnuna 64
Mapka  cramu|lIpenen rexyuecrn, IIpenen IIPOYHOCTH IIPY |OTHOCUTEI
rpynmsl A MIIa (krc/MM°) He MeHee pactsvkennn, MITa (kre/Mm®)  |Hoe yumiHe-
HUE
Cr0 - He menee 310 (31) 20—25
Crlcn, no - 320—420 (32—42) 31—34
Cr2cn, no 200—230 (20—23) 340—440 (34—44) 29—32
Crt3cn no 210—250 (21—25) 380—490 (38—49) 23—26
Cr4cn, nic 240—270 (24—27) 420—540 (42—54) 21—24
Crt5 I'me 260—290 (26—29) 460—600 (46—60) 17—20
Cr0cm, 1c 300—320 (30-32) He menee 600 (60) 12—15

3.0npenenenue TBEPAOCTH CTANH.
JlabopaTopHoe o6opyoBaHNE U MaTEPHAIIBIL:

[Tapukosseii TBEproMep TI, n3mMepHUTENBHBI MUKPOCKOII, HAIMJIBHUK WIA HAKJIAYHBIM KpPYT, CTalbHBIE
mapuku auamerpom 1, 2.2,5.5 u 10 mm. CranbpHble HUIHM(POBaHHbBIE TUIACTUHKU. [[71s1 McIbITaHUS TBEPIOCTH
MeTajula B JJAOOPAaTOPUH UCIIOJIB3YIOT MeTo ] bpuHes.

TBEpmocTh MeTamia ONPEAENSIOT NMYyTEM BIABIMBAHHUS B IPEABAPUTENBHO OTHUUIM(OBAHHYIO
MOBEPXHOCTh UCHOib3yeMoro obpasua. Ilox onpenenéHHoll Harpy3koil CTalbHOTO 3aKaJ€HHOTO LIAPHKA..
[To nuaMeTpy MoJIydeHHOIO Ta UCTIBITYEMOM 00paslie OTIeYaTKa CyAAT O TBEPJOCTH MeTala.



Jns ucnbitanus TBEpAOCTH MeTama (cranv) mo mertony bpunemns Hambosee pacmpocTpaHeH
npubop TII ¢ HAKOHEUHUKOM, 3aKAHUYUBAIOIITUMCSI 3aKaJCHHBIM IIapuKkoM auametrpom S unu 10mm. Tlepen
UCIBITAHUEM MOBEPXHOCTh CTAIBHOIO 00pa3lia TIIATEIbHO 3aYMINAIOT

KpYTOM.
OOpa3zer BO BpeMs HCIIBITAHUS HE JIOJDKEH IMPOTU0aThCs U CMEUIATHCS, TOITOMY €r0 IUIOTHO MPHKUMAIOT.

HaAITMJIBHUKOM HJIM HaXJa4YHbIM

VYKa3zaTenpHyl0 CTpPENKY U3MEPUTEIBLHOrO0 NpUOOpa yCTaHABIMBAIOT HAa HYJIEBOE JIEJIEHUE U MPUCTYIAIOT K
UCIIBITAaHUIO.

[Tpu mapukax /I=10 mm Ha oOpa3en neiictByeT Harpy3ka 30kH (3000krc) B Teuenue 30 c.

JluameTp oTmedatka MOJIyUeHHOTOo Ha o0paslie, U3MEPAIOT C MOMOIIbID H3MEPUTEIBHOTO MHUKPOCKOMA C
To4HOCThIO 710 0,05 MM B [ABYX B3aUMHO NEpPIEHIUKYISAPHBIX HANpaBICHUAX. 3HAUYCHHUE AUaMeTpa
OTIIeYaTKa J0JKHO HaXOUThCS B Mpeeriax:

0,2J1<d<0.61,
I'me I - muameTp mM; d — AuaMeTp OTIEYATKA,MM.
Ecnu 310 ycnoBue He BbIAEPKAHO , TO UCIIBITAHUE MOBTOPSIOT, MEHSIS IMAMETP LIApUKA U HATPY3KY.
TeEpmocth Mo BpuHETIO BRIpaKAIOT YHCIIOM TBepAOCTH HB U BEIMUCIAIOT 110 hopmyIie

2p

HB =I1/1,/ /1% + d2

I'ne P — narpyska Ha mapuk, H (krc); /| — nuamerp mapuka, mm; d — tuameTp oTrneyaTka, MM

B nensx ympouieHust BBIYMCIEHUS CIeyeT 0Ib30BAThCs TOTOBBIMU PACUETHBIMU
TaOJIUIIAMHU, TaHHBIMH B CITPABOYHHUKE.
Pe3ynbTar ucneiTanus 3aHOCUTCS B Ta0nuILy. 65

Tabnuma 65
HanmenoBanue Tommuua | uamerp | Harpyska | duamerp TBEpHocThb
MeTajlia obpasia mapuka I, | P,H(xrc) oTneyaTtka, | o
J,Mm MM d, Mmm bpunemnto
JIureparypa

I'OCT 22761-77. Metamnbl u cruiaBel. MeToAbl U3MEpeHUs TBEPIOCTH o bpuneno.

I'OCT 1497*84. Metamnbl. MeToapl UCTIBITAHUS HA PACTSOKCHUE.

I'OCT 380-2005. Cranp yriaepoaucrasi 0ObIKHOBEHHOIO KauyecTBa. Mapku U 001I1e TEXHUYECKUE YCIOBHUS.




Jlaboparopnas pabota. I3ydeHue cBOICTB rurmca

Llenb paboOThI — ONPENETUTh KAYeCTBO CTPOUTEIBHOTO THIICA.
1. Onpenenenuie kKauecTBa CTPOUTEIBLHOTO TUIICa

Copepxanuie paboThI

Omnpenenenre TOHKOCTH MOJIOMA.

Onpenenenre HOPpMaJIbHON TYCTOTHI.

Omnpenenennue CPOKOB CXBATHIBAHUS.

Omnpenenenue mpenea MPOYHOCTH MIPH U3TUOE U CHKATHH.

Omnpenenenyne MapKu rurca.

el U i e

OnpeneneHyne TOHKOCTH NOJIOMA.

JlaGopaTopHoe 000pyI0BaHKE U MAaTEPUAIIBIL:

Cuto ¢ cetkoit Ne 02, dapdopoBas gamika, TEXHHUYECKHE BEChI C PA3HOBECAMH, CYIIMJIbHBIN
mkad. CTpoUTeIbHbIN THIIC.
[Ipo0y rumca npocymuBaioT B Tedennn 1 yaca npu temneparype 50-55°C B cymmnbaom mkady. Jis sroro
TUIIC HACKIMAIOT POBHBIM CJIOEM B ILTOCKYIO GapdopoByto vamry.

BricymieHHbIi TUIIC XpaHAT A0 MCHBITAHUS B CTEKJISTHHON OaHKe C MPUTEPTON MPOOKOM (aJis
1abopaTOpHOH pabOTHI TUTIC TOTOBHUTCS JTa00PaHTOM).
Ha texnnyeckux Becax oTBemuBaroT SOr rumnca m ¢ To9HocThio J0 0,1T.
Hagecky BoICHITIatOT Ha cUTO ¢ ceTKOM Ne 02 1, 3aKpBIB KPBIIIKOM, TPOCEUBAIOT
Ha JOHBILIKO.

[IpocenBanue cuuTaeTcsi 3aKOHYCHHBIM, €CIIM B TE€YEHUH | MUH CKBO3b CHUTO MPOXOAUT HE Oojee
0,05r rumnca.
KonTponbHoe npocenBaHue MPOU3BOIUTCS Ha OyMary Mpu CHSITOM JOHBIIIKE.

i,
OHpeI[CJ'H/IB Maccy OCTaTKa Ha CMTC mj, BBIYHMCIIAOT TOHKOCTD I10JIOMA Iurica Kak OTHOILICHUC F' 100 NJIn

KaK yJIBOCHHBIN OCTaTOK Ha cute (2m;,%).
[To TOHKOCTH IOJIOMA THTIC ACTUTCS HA TPH BHUJIA:

Bun Bsxymiero Nunekc crenenun MaxkcumanbHEBIIT OCTaTOK
mojoma Ha cute Ne 02, %

I'pyboro nomona I 23

Cpennero nomosa II 14

TonKOTO ITOMOJIA I 2

Pe3y.]'H>TaTBI HUCIBITaHUA 3aHOCAT B Ta6n1/1uy 27:

Ta6muma 27
Ne HaBECKa, Ocrarok Ha cute, Ne 02, | ToHKOCTH HMHpekc cTeneHu moiomMa
HCII. m, r my r ImojioMa KakK cpenHee JBYX

HUCIILITAHUN




2. Onpenenenre HOPMaJIbHOM I'yCTOTBI TUTICOBOTO TECTA.
JlaGopaTopHoe 000opya0BaHNE U MaTEPHAIIBI:

Mennblii nruMHAp, BUCKO3UMeTp CyTTapja, 4achl ¢ CEKYHJIHOM CTPEIKOM, Yalia JJis 3aTBOPEHHS,
Memanka. CTpouTenbHbIN THIIC.

['yctora  rumcoBoro Tecra  OIpenenseTcss ¢  nomouiplo  Buckosumerpa  Cyrrapna,
IIPEIOCTABIISAIONIEr0 COO0M OTIOIMPOBAHHBIN JATYHHBIA LUIMHJIP, TIOCTABIEHHBIM Ha CTEKIIO, I10J KOTOPOE
MOJIKJIAJIbIBAETCS JTUCT OymMaru ¢ HAaHECEHHbIMU Ha HEE KOHLEHTPUUYECKUMHU OKPYKHOCTSMHU JUAMETPOM J10
220 mm. OkpyxHocTd 0T 17 10 190 MM HaxoaaTcs uepes3 S MM, a ocTajibHbIe yepe3 10 mm.

Ilepen ucnbplTaHMEM IWIMHAP U CTEKJIO MPOTHUPAOT BIAXKHOM TKaHbO. CTEKIO KIaAyT CTPOro
TOPU30HTAIIBHO, a IWJIMHJP YCTAHABIIMBAIOT B IEHTPE KOHUEHTPUUYECKUX OKPYKHOCTEH.

s onpenenenuss HOpMaJIbHOU TYCTOTHI oTBemuBaroT 300 T rurca, BCHITAIOT €ro B ChepruIeCcKyIo
yanry ¢ HaJuTOM B Hee BOJOM M py4yHOM Memiankoid B TeueHue 30 ¢, mepeMennBaoT, HauuHas OTCUET
BPEMEHM OT Hayaja rumca B Boay. Ilocie nepemermBanus rurca Bce TECTO Cpa3y BbUIMBAIOT B IMJIMHAD,
YCTaHOBJICHHOE Ha CTEKJIE, U3JIUIIKH T€CTA CPE3AI0T JIMHEUKOM.

UYepes 15 ¢ nocne okoHYaHMs IEpEeMEIIMBAHUS WIMHAP ObICTPO MOJHUMAIOT, U TUIICOBOE TECTO
pactekaerca. HopmanbHOU rycTOTON (KOHCHCTEHILIMEH) CUMTaeTCsl Takas, KOTJa CpPEAHHM TuameTp
pacmuibiBa cocTaBUT 18045 MM, UTO ycTaHABIMBAETCS [0 KOHUEHTPUUYECKUM OKPYKHOCTSIM.

Ecnu pacineiB monyuutcst meree 180+5 MM, TO KOJTMUYECTBO BOJBI YBEIMUUTCS Ha 5-10 MJ1, a ipu Oosnbiiem,
YMEHBIIAIOT U UCTbITAaHUE MMOBTOPSAIOT. Pe3ynbTarhl UCIIBITAHUI 3aHOCAT B Ta0IHUIE 28.
Tabnuma 28

Ne Macca Macca [wnameTp pacruibiBa KonuuecTBo Boabt Ha 100 T

(911 rurica, r BOJBI, I’ TECTA, CM THIICa IpU HOpMaHBHOfI
Tr'ycToTe

1

2

3

TecTto HOpMaIbHOW I'YyCTOTBHI TOTOBUTCS JIJI ONPEJEIECHUSI CPOKOB CXBATHIBAHUSA
TUIICA.
['unc ans uenbITaHust JOMKEH OBITH MTOATOTOBJICH TAOOPAHTOM.

3. OmnpeneneHue CPOKOB CXBATHIBAHUSI.

JlabopaTopHoe 000pyI0BaHHE U MaTEpUAIbL:
npubop Buka, Bechl ¢ pa3HOBecamH, yalia JJis 3aTBOPEHUS TecTa, MEepHbIM muiuHap 250 M, dackl ¢
CEKYHJIHOM CTPEJIKOM, pyyHas MEIIaJIKa.

CtpouTenbHbBIN THIIC.

Cpoku cXBaThIBaHUSI OMNPEACNISIOTCS Ha THIICOBOM HOPMAJIBHOW TYCTOTHI C TMOMOINBIO MpUOOpa
Buxka (puc 12).

[lepen HavyasioM HMCTIBITAHUS TPOBEPSIOT CBOOOMHOE JBIKCHHE CTEPXKHS , HYJEBOE IMOKa3aHWE
CTpEJKHM Ha MIKayie Mpudopa, Korjaa uriia ymupaeTcs B CTEKISHHYIO IIACTUHKY, YUCTOTY Uribl. Konbio u
CTEKJISIHHYIO IUIACTUHKY CMAa3bIBAIOT CJIErKa MAIIMHHBIM MaciioM. B yainy st 3aTBOpEHHS TECTa BIUBAKOT
BOJY B KOJMYECTBE, JAIOIIEM HOPMAJIbHYIO T'YCTOTY THIICOBOTO TecTa, BebinaroT 200 r rumca, nepemMermnBas
CMECh paBHOMEPHO B TeueHuu 30 ¢ Memankoil.

3aTeM KOJIbI0, YCTAHOBJIEHHOE Ha CTEKJISIHHYIO TUIACTUHKY, 3aIOJHSAIOT MPUTOTOBIEHHBIM TECTOM.
Jns ynanenus: Bo3ayxa IUIACTUHKY € KOJIBIIOM BCTPSXHMBAIOT 4-5 pa3, mpunoJHumMas 3a oJuH KoHell Ha 10
MM, U3JUIIKA PACTBOPA CPE3ArOT JIMHEUKOW M CTEKJIO C 3alOJIHEHHBIM KOHYCOM CTaBST IO WUy mpubopa
Buxa.



Pucynox 12. Ilpubop Buka:l-meranmueckass cTaHWHA; 2-TIOABMKHBIA CTEP)KEHB;3—IUIOMIAKA TS
JIOTIOJHUTEIBHOTO TIpy3a; 4-ykas3aTellb; S-liKania; 6-3a)KMMHON BUHT; 7-NIECTHUK WIM CTajbHas Wria; 8-
KOJIBIIO; 9-CTEKIIIHHAS TUIACTUHKA.

Urny npubopa noaBoJsAT 1O CONPUKOCHOBEHHS € IMOBEPXHOCThIO TMIICOBOIO TECTa U 3a)KUMAIOT
IIOJIBJKHOM CTepkeHb BUHTOM. Uepe3 kaxzaple 30 ¢ OTBMHYMBAs BUHT, JAOT BO3MOXKHOCTb HIJIE CO
CTEp)KHEM CBOOOJHO OIyCKaThbCs, HaOMIonas MpU 3TOM 3a IMOKa3aHUEM CTpenku. Kaxiplidi pa3 KoJbLo
CIIBUTAIOT, MEHsISI MECTO MOTPY)KEHHS WIJIbI, a WIJTy BBITUpalOT. BHauane uria Oyner MOXOOUTH 10 JHA
KOJIBLIA , TOT/Ia CTPEJIKA IOKAa3bIBAET HYJIEBOE JCICHHE.

3a Hauyajo CXBaTbIBAHMUS NPUHUMAETCS BpPEMsl C MOMEHTa 3aTBOPEHHUS TMIICOBOTO TeCTa JI0
MOMEHTa, KOT/Ia UIJ1a He OyIeT JOXOIHUTh 0 AHA KoJbla Ha 0.5 MM. 3a KOHEI| CXBAaThIBAHUS TPUHUMACTCS
BpEMs OT Hauaja 3aTBOPEHMsI TMIICOBOTO TECTa A0 MOMEHTA, KOIZJa T'MIICOBOE 3aryCTEET HACTOJIBKO, YTO
uraa OyJeT Morpy»xarbcsi B Hero He 6osee ueM Ha 1 MM.

ITo cpokam rwurmc aenuTcs Ha TpH BUAa (cM. Tabauiy. 29).

Tabnuua 29
Bun rumnc Nanexc ctpokoB | Cpoku CXBaThIBaHUS, MUH
TBCPIACHUA HA4yaJio HE paHee KOHeEIl He ITO3HEe
BbeicTpoTBepaeromuit A 2 15
HopmansroTBepacrommii | b 6 30
MemennorBepaetonii | B 20 He nHopmupyercs

Pesynbrarhl ucnsiTanmii 3anuceiBatoTes B Tabm. 30.
Otyet mo mpudopy Buka

Ta6nuna 30
Ne morpyxeHue Uriel Bpewms otuera yepes-,c [Toxa3zpiBaHuE 110 MIKATE
1 60 0
2 90
3 120
4 150
BbiBoa: Hauano cxBaThIBaHMS HACTYIHIIO uYepes3 muH. KoHer| cxBaThIBaHUSI HACTYIHJIIO
qyepes MUH c. Unaexc ctpokoB TBepaeHus (A,b,B)

4.0Ompenenenue npejesia NpoOYHOCTH MPH U3ruoe.
JlabopatopHbie 000pyI0BaHNE U MATEPUATIBI:



®opmel pazmepom 40x40x160 MM ¢ Hacaakou , mpuOOP I UCHIBITAHUS 00pPA3IOB Ha U3THO, CEKYHAOMED.
CtpouTeNnbHBIN THIIC.

s onpenenenus mpesena MpOYHOCTH THUIICA U3TOTaBIMBaIOTCS 3 O0anodku pazmepom 40x40x160
MM U3 T'UIICOBOTI'O TECTa HOpMaJILHOﬁ I'YCTOTEIL.

Pucynok 13 metannuueckast hopma it U3TOTOBJICHUS 00pa3lioB

Jlist 3TOTO0 B yally JUIsl 3aTBOPEHUS HATUBAIOT BOJY B KOJUYECTBE, COOTBETCTBYIOIEM HOPMaIbHON
rycrore 1,5 kr. ['uncosoro tecra.

OtBemmuBaroT 1.5 Kr rumca, 3acblnaloT B Yally ¢ BOJOW U MEPEMEIINBAIOT MEIIaIKoil B TeueHue 60
cek. /1o moixy4eHus OMHOPOAHON MACChl, KOTOPYIO 3aT€M 3aJIMBAIOT B METAUTHYECKYIO Gpopmy (puc.13)

Puc.14. PeraakHOM mpuoop Muxasauca:

1-cTaHuHAa; 2-HIKHAH phIdar; 3-nepeIBHKHON IPy3; 4-BepXHHH phdar;

5- mpHCHIoCcodIe NS 414 H3THOa 0aT10UKH; 6-BeepKo AT APoOH; 7-00paselr;

8-HATLKHOM MeXaHH3M; 9-Tefans; 10-OyHKep ¢ APOOE0.

B xaxoit popme 0 JHOBpeMEHHO U3TOTaBIMBAIOT 1O 3 00pasna .OTCeKr HAMOIHAT OJJHOBPEMEHHO,
MepeIBUTas Yally ¢ TUIICOBBIM TECTOM PaBHOMEPHO Haj POpPMOI.

Jnst ynanmeHusi Bo3ayxa Tocle 3aiduBKA (OpPMBI BCTPSXHMBAKOT 5 pa3, mpu moaHuManuu Ha 10 mm 3a
TOPIIOBYIO CTOPOHY U OITyCKasl.

[locne HacTymiieHHMsT Hadajla CXBATBIBAHMS M3JIMIIKM THUIICOBOIO TECTA CpPE3ar0T JIMHEUKOM,
nepeaBuras ee mo BepxHeMm TpaHsMm (opmel. Uepes 15+5 mun. [locie KOHIAa cXBaThIBaHUS OOpPA3IIbI
M3BJICKAIOT U3 (POPMBI M OCMATPUBAIOT, TPaHU OOPA3IOB-OANOYEK, OOpalieHHbIE K OOKOBBIM CTEHKaM,
JTIOJDKHBI OBITH TTapaJUIeTIbHBI K HE UMETh OTKIIOHEHUH 60omee 0,5MM.

Uepes 2 vaca mocie 3aTBOPEHUS TecTa 00pasilbl 0aJoueK HCHBITHIBAIOT HA M3TUO Ha PHIYaKHOM
npubope Muxasnuca (puc.14) WIH Ha MalluHe MHNU-100 (puc.15)
[lepen ucmpITaHMEM CcHCTEMa pPBIYATOB MpPUOOpAa MHXadIMCa TPUBOAMWTCS B PABHOBECHE MPH CHATOM
BenEpKe MepeIBIKeHUEM Tpy3a 3.

OO0pas3err 0aJIOUKy YCTaHABIMBAIOT HA ONMOPHBIC BAIMKHM M3THOAIOIIETO MPUCTIOCOOICHHUS.

PaccrosiHre mMexmy 1eHTpaMu OMOPHBIX BaTuKoB paBHO 100MM, a mepemaronuii Harpy3Ky BajluK
pacmojiokeH MO cepeuHe MEXIy omopamu . Benepko, mojaBemieHoe K pblyary, MOJABOIST MO JIOTOK
OyHKepa ¢ IpoObI0, OTKPHIBAIOT 33JIBUXKKY Ha JIOTKE U IpOOb, 3aM0JIHAS BeIEPKO, PABHOMEPHO YBEIHUMUBAET



3arpy3ky g0 paspymaronieid. Korma oOpaszern cimomaercs, Bené€pko ymanéT Ha Tenanb, NPEKpaTHB
noctyrieHne apoou . Beaépko ¢ apoObi0 B3BEMIMBAIOT M ONPENENSIOT pa3pyllarolnyio Harpysky Py, H
(xrc).

[Tpenen mpoyHOCTH MPH U3THOE ONPENEIISAIOT 1O hopMyIIe.

Ryz= 23;; y. MITa B8 Ryze = 11 1P,

I'me P- macca Beépka ¢ ApoObI0, KT; i- pACCTOSIHUE MEXKTY OIOPaMH, CM;
b 1 h-mmpuna u BeicoTa 00pasua, cM; y- K03(h(HUIEHT pU COOTHOIIEHUH Ieupbruaros i: S0y= 50.
PesynbpTaT ucneiTanus 3aHoCAT B Tabswmima .3 1.

No | Pasmeps! 6amouek, cm Paccrosinue Mexnay | Macca Benepka ¢ | Ry,
uc | lllupuna, | Beicora, h onopawmy, 1, cm IpoOBI0, P, KT MIla
n |b

1

2

3

3a OKOHYAaTedbHBIH pe3yIbTal NpHHHMAaeIcd cpelHee
apHpMeTHIeCKOe JBYX HaHOOMBIIHX pe3yIsTaToB
HCOBITAHHH TpEX 00pasnoe. O0pasisl o0oI0deK

rOTOBATCA 120 OpPaHTOM 3apdaHes.

Puc 15
HenreraTemesaa
mammua NITH-100

5. Onpenenenue npeena NPpOYHOCTU IPU CKATUH.

JlabopaTopHoe 060py10BaHNE U MaTEPUAITHI :
['MApaBIMYECKHi Mpecc , [BE IUIACTHHKHM  IUTOMEApi0 mo 25 cm’. ITONOBHHKH 0OpasIoB Gamodek,
OCTaBIIUXCS MOCIIe UCTIBITAHUS TUTICA HAa U3THO.

[Ipenen mpoyHOCTH HA CIKATUE ONPEACTSIOT UCTIBITAHUEM IIECTH MOITyOaTouekK.

Kaxxayro monoBUHKY OaIOUKH MOMEIIAIOT MEXAY JABYMS CTalbHBIMH MOJMPOBAHHBIMH IJIOIIAIbIO
25 cM” (puc 16). Banouki ¢ mIacTHHKAMH.

MOMEIIAIOT MEXY IUTUTaMU TIpecca U Harpy3Ky JOBOJAT A0 pa3pymiaromeid co ckopocthio 1-0.5
MITa (1045 KFC/CMZ) B ceKyHay. Paspymenue nomkHo nmpou3onTu yepes 5-30 c.

[Ipenen npouHocTH ONPEAEISIOT M0 popmyie

Rez=Ppex/F, MIa (xre/cm?),

2
rie Ppasp- paspymaromas Harpyska, H (krc); F-momans miacTiHOK nepearoiux HarpysKky, 25 cMm™.
Pe3ynbTathl HcnbITaHui 3aHOCAT B Tabm. 32.

Taobnuua 32



No Pabouast momanp Pazpymaromas [Ipenen mpo4yHOCTH
uerr. | mwractuaky, Fem® Harpyska, P,H (krc) [Tpu cxxatum, R,MlIla
1

2

3

4

5

6

3a OKOHYATENIbHBIN pe3ylbTaT MPUHUMAIOT CpeAHee apu(MeTHYecKoe dYeThIpeX U3 IIeCTH
ucneiTanuii (0e3 HanOOIBIIET0 U HAUMEHBIIIETO PE3YIHTATOB).

6. OmnpesenieHrie MapKy TUIICA.
[lo mpemeny mpodyHOCTH Ha C)KATUE THUIIC JCTUTHCI HAa MapKu ,ykazaHHele B TaOm.33. CpaBHuBas
MOJIYYEHHBIM CPEAHHN Mpeesl MPOYHOCTH C AaHHBIMU Tabi.33, MPUHUMAIOT 32 MAapKy THIICA OMKanIIHiA
MEHBIINH [M0Ka3aTeb.

— =

( 7

Puc. 16. Cxema MOATOTOBKH,

obpasia 114 HCTIBITAHAT

Tabnuna 33
Mapka runca IIpenen mnpounoctu obpasma- | Mapka | [Ipenen mpouHocTH 00pa3iioB-0anoyek
Oamouek B Bo3pacte 2 4, Mlla | rumca B Bo3pacte 2 4, MIla (KFC/CMZ)
(xrc/em?)
[Tpu cxxatuun | I1pu usrude IIpu cxarun ITpu u3rude
r-2 2 (20) 1,2 (12) r-10 10 (100) 4,5 (45)
I-3 3 (30) 1,8 (18) I-13 13 (130) 5,5 (55)
r-4 4 (40) 2,0 (20) r-16 16 (160) 6,0 (60)
I'-5 5 (50) 2,5 (25) I-19 19 (190) 6,5 (65)
I'-6 6 (60) 3,0 (30) I-20 22 (220) 7,0 (70)
r-7 7 (70) 3,5 (35) I'-25 25 (250) 8,0 (80)

Ha ocHoBanuu cBONCTB, onpeien€HHbIX B MyHKTax 4.1.1; 4.1.3;

4.1.5;onpenensieTcst yciIoBHOe 0003HAYEHHE THUIICA, XapaKTepusylollee ero cBoiictBa.Hampumep,
JUISL TUTICOBOTO BSDKYIIErO € MPEAesioM MPOYHOCTH Ha cxkarue 5,2 MIla, nHauanom cxBaTbIBaHUS 5 MHH,
KOHIIOM CXBaTbiBaHUs 9 wMuH u ocratkoM Ha cute Ne 02 9%, Tt.e. Bskymero ™apku [-5,
OBICTPOTBEPICIOIIETO, CPETHETO TTOMOJIA YCIIOBHOE 0003HaUYECHHE OY/IeT UMETh



JlaboparopHast pabota. Onpenenenus pU3NKO-MEXaHUIECKUX CBOMCTB MOPTIAHAIIEMEHTA
[{enb paboOThI - U3YYUTH CBOWCTBA IOPTIIAH/IIEMEHTA.

Copneprxanue pabOTHI:

1. Omnpezenenuie MIOTHOCTH IEMEHTA B PHIXJIOHACBIITHOM COCTOSIHUU.
2. OnpeneneHrie TOHKOCTH ITOMOJIA.

3. OnpezaeneHue HOPMaJbHOU I'YCTOThI LIEMEHTA.

4.0mnpeneneHue CPOKOB CXBAThIBAHUSI.

5.0mnpaeneHue paBHOMEPHOCTH 00bEMA [IEeMEHTa TP TBEPACHUU.
6.0npenenenue npeenaa IPOYHOCTH LIEMEHTA MPU U3TU0e U CKATUH.
7.Mapku LieMeHTa.

1. Onpenenenue MIOTHOCTH LIEMEHTA B PHIXJIOHACKIITHOM COCTOSTHUU.
JlabopaTopHoe 000pyI0BaHME U MaTEPHAJIBL:

Bechl vameunsle uinu mudepOiaaTHbie, TpudbOp A oNnpeAeseHUs] HACHIITHOM IIIOTHOCTH 1IEMEHTA,
MeTaJlJIn4ecKasi TuHelKa.

[TopTnanaiemMeHt.

Jlns onpezneneHus MIOTHOCTH 1IEMEHTa B BOPOHKY Mpubopa (cM. puc. 4) mpH 3aKpbITON 3aIBUKKE
HACBINAIOT OKOJIO 2 KI' UCTIBITYEMOTO IIEMEHTA, MO TPYOKY YCTaHABIMBAIOT MPEABAPUTEIHHO B3BEIICHHBIN
MEpHBIH IHIMHAP MAacCoil m; ¢ W3BECTHBIM 00bEMOM (Hampumep, 1000 cM’), OTKPHIBAIOT 3aBHKKY U
3aMoOJHAIOT COCY/l. 3aTeM 3aJIBUKKY 3aKPBIBAIOT U OCTOPOXKHO METAJLTMYECKON WM JCPEBSIHHOW JTUHEHKOU
CpEe3aloT M3JIUIIEK IIEMEHTa BPOBEHb C KpOsSMU IuiauHApa. [Ipu 3TOM cOCyn MOMKEH YIUIOTHUTBCS U €ro
IJIOTHOCTD YBEJIUYUTCS.

Cocyn ¢ 1eMEHTOM B3BEIIUBAIOT U ONPEAEISAIOT HACBIITHYIO INIOTHOCTH MO (hopMyIie

7
Dy m?2 le o

re mj-Macca IUIMHApPA, T; M)-Macca IUIMHAPA C LEMEHTOM, T; V-00bEM LUIHHIAPA,CM .
Pesynbrarel ucnibITanuii 3aHOCAT B Ta0m. 34.

Tabnnna 34
Ne Macca nMIHHIPOB, Macca nunuaapa HacbInHas MI0THOCTD
UCI. | my, T ¢ LIEMEHTOM, My, T Pprp 7
1
2

3a OKOHYATEeNbHBIH pe3ynbTaT Oepércs cpeaHee apu(pMETUUYECKOe 3HAYEHHUE JIBYX HCIBITaHUU.
Pacxoxxnenne Mexay AByMsl UCHBITAaHUSMU HE JOJKHO mpeBbimaTh (.02 r/cm”. HachINHas IUIOTHOCTH
LIEMEHTA B PBIXJIOM COCTOSIHUU Kosebnetcs ot 950 no 1350 Kr/MC,

2. OHpC,Z[C.HCHI/Ie HCTUHHOM INIOTHOCTH 1I€MEHTA.

JlaGopaTopHoe o0opy0BaHNE U MaTEPHAI:
O6wvemomerp Jle-1llaTenbe, TeXHUYECKHE BECHI C pa3HOBECAMH, IITATHUB, BOPOHKA, TEPMOMETp, COCYT C
BOJIOM.

Ob6wvemoMeTp (CM. puC. 5) HAMOJNHAIOT A0 HIDKHEH HyNeBOW 4epThl OE3BOJHBIM KEPOCHHOM,
MHEPTHBIM IO OTHOIIEHHIO K IieMeHTy. [locime 3Toro cBOOOAHYIO OT KMJIKOCTH 4YacTh (BBILIE YEpTHI)
THIATENILHO MPOTUPAIOT TAMIIOHOM U3 (PUIIBTPOBAHON Oymaru.

3areM 00bEMOMETP MOMENIAIOT B CTEKJIIHHBIN COCYT € BOJIOM, uMeronieil remmneparypy 20
B Bome o6nemomeTp ocTaércst BCE Bpemsi, oKa UIET UcTbITaHUuE. YTOOBI 00BEMOMETP B 3TOM
MOJIOXKEHUH HE BCIUIBIBAJ, €r0 3aKpEeIUISIOT Ha IITAaTUBE TakK, YTOOBI BCS IpaJyWpOBAaHHAS 4acTh IIEHKH



Haxoqwiack B Boje. [lysl MCHbITaHUS HCHOJB3YIOT MPOOy IEMEHTa, MPEABAPUTENBHO BBICYIICHHYIO B
cymuiasHOM 1mKady npu temmneparype 105-110 B TedeHue 2 4acoB OXJIaXAEHHYIO B 9KCUKATOPE.

Ot sToit mpoOBl 1emMeHTa ¢ ToyHOCTBHIO a0 0.01 T oTBemmMBalOT 65 T W BBICHIIAIOT B MPUOOP
JIO’)KEYKOW 4epe3 BOPOHKY HeOosbmuMmu moprusmu. [locie Toro kak BcsS mpoda IeMeHTa 3achlliaHa B
npubop, YPOBEHb KHUJAKOCTH B MPUOOpPE MOJHUMAETCS JO OJHOTO W3 JCJICHUW B MpeieliaX BepXHeu
IpaJyupOBAHHON 4YacTU. /[ ynaneHus my3bIlpbKOB BO3/1yXa, KOTOPBIE MOTYT YAEpKUBATHCS HA YaCTHULAX
OEeMCHTaA, HpI/I60p BBIHUMAIOT U3 COCyAda U B HAKJIIOHHOM ITOJIOKCHUHN ITOBOPAYUBAKOT B TCUCHUU 10 MmuH Ha
TJIaJIKOM pe3MHOBOM KoBpuke. [locne aToro npubop cHOBa MOMENIAOT B COCYJ C BOAON. 3aTeM MPOU3BOJAT
OTCUET YPOBHS XKMUAKOCTH B Iprbope. MICTHHHAs IIIOTHOCTD [eMeHTa (I/cM’):

p= (T/cad)

[

Jlyist onpeiesieHrsl MCTHHHOM TUIOTHOCTH ITPOBOJSAT JIBA MITBITAHKUS OJHOTO M TOT'O )K€ IIEMEHTA M U3
MOJIYYCHHBIX PE3yJIbTaTOB BBIYUCISIOT CPEIHEE apU(PMETHIECKOE.

PacxoxxneHne Mexay OonpeieieHUsIMU He JTOJKHO npeBbimath 0,02 /oM’ [Tpu GombIniel pazHuUIEe
HUCIIBITAHUA HOBTOp?IIOT o0 TEX HOp, IIOKa 9TO YCJ'IOBI/IC HC 6YILCT BBITIOJTHCHO. P€3y.HI>TaTI)I I/ICHI)ITaHI/If/'I
3aHOCAT B Ta0I. 35

Tabmuma 35
No Hagsecka niemenra, m,r O0BéM BEITeCHOM | MIcTHHHAS MIIOTHOCTD,
HCI JKUIKOCTH, V, oM’ Py, r/em®
1
2

[TpoObI emeHTa Asst 1abopaTOpHON pabOTHl TOTOBSTCS 3apaHee JJaOOPAHTOM.

2. OmnpezaeneHne TOHKOCTH TOMOJIA.

JlaGopaTtopHoe 000py/1I0OBaHHE U MaTepUAIIbI:

Cuto c cerkoit Ne 008, mpubop s MEXaHUYECKOTO TIPOCEHMBAHMS, TEXHHUYECKH BECHl C
pa3zHoBecaMH, MOPTIAH/ILEMEHT.

TOHKOCTh TOMOJIa OIpPEAENSETCS] CUTOBBIM aHAJIM30M C MOMOLIBI0 MpUOOpa JUIsi MEXaHUYECKOTO
npoceuBaHusl nemeHTta. s ucnbiTaHuil oTBemMBatoT S0 I I[eMeHTa , MPeABAapUTEIbHO BHICYIIEHHOIO B
cymmisHOM mkady B TedeHnu 2 4 npu Temmeparype 105-110 °C, n HackImaoT ero Ha cuTO. 3aKpBIB CHTO
KPBILIEYKOM, YCTaHABIMBAIOT €ro B MPHOOp M BKIIOYAIOT JIEKTPOABHUraTelb Ha 6-7 MUHYT, 3aT€M €ro
BBIKJIIOYAIOT, U3BJIEKAIOT CUTO, CHUMAIOT KPBIIIKY U MOJI0H.

YroObl MpOBEpUTh OKOHYAHUE MPOCEUBAHUS , BBINOJIHSAIOT KOHTPOJIBHOE MPOCEHBAHNUE BPYUHYIO
Ha JIMCTe IsgHUeBoi Oymaru. IlpocenBaHne cumTaercss 3aKOHUYEHHBIM, €CJIM B TE€YEHUU | MUH Yepe3 CHUTO
npoxoaut He Oonee 0,05 r memenrt. Ilo oxoHUaHMM NpOCEHBAHHUS OCTATOK HA CHUTE B3BEIIHMBAIOT C
ToyHOCTHIO 710 0,01 1. TOHKOCTH TOMOJIA OMPEAEIISIIOT KaK OCTaTOK Ha cuTe ¢ ceTkoi Ne 008 B mpoueHTax ot
MepBOHAYAIBHOW MAcChl MpocerBaeMoil mpoOsl. TOHKOCTh MOMOJIa TIEMEHTa JIOJDKHA OBITh TaKOW, YTOOBI
IIpU IPOCEUBAHUN MTPOXOMIIO He MeHee 85% mpoObl, a ocTaToK Ha cuTe ObLT He Ooree 15%.

Ecnu B mabopatopuu OTCYTCTBYET MPUOOP LI MEXaHUYECKOTO MPOCEUBAHMS, HABECKY MTPOCEHBAIOT
4yepes3 TO YK€ CUTO BPYUHYIO.
[ToaroroBka npoObI IEMEHTA MPOBOAUTCS 3apaHee JabopaHTOM. TOHKOCTh ITOMOJIA BHIYUCIIAETCS 1O

dbopmyre:



b

T = =100,
m

r7ie m-B3sTasi HaBeCKa IIEeMEHTa, I; M;-0CTaTOK Ha CUTE , T.
Pe3ynbrarhl ucnbITaHMM 3aHOCAT B Tabnuma 36

Tabnuma 36
Ner/in Hapecka nemeHnTa, m Ocrartoxk Ha cute Ne 008, m; TonkocTs momona, T ,
%
1 50
2 50

B oTyere naercs 3akiaroueHUe O COCTAaBIEHUH TOHKOCTH ntomodia nementa 'OCTy.

4. OnpeneneHue HOPMAIBHOM I'YCTOTBI IEMEHTHOI'O TECTA.

JIaGoparopHoe 060pyJ0BaHKE U MaTepUabL:

[Tpubop Buka, naboparopHas memanka uin chepruueckas yaiia ¢ JOMaTKON [l epeMelInBaHus,
BECHI C pa3HOBECAMM, MEPHBIN IIMIIMHAP 250 MJI, 4ackl ¢ CEKYH/IHOM CTpesKoi, HOX, IlopTianaemMeHrT.

HopmanbHyo I'ycTOTY LIEMEHTHOTO TecTa ONpeAesstoT Ha npubope Buka(cm. puc. 12), 3ameHuB
U1y IpudOpa MEeCTUKOM.

Macca moABM)XKHOTO CTEpKHsI MPUOOpa BMECTE C MECTUKOM AobkHA ObiTh 300+-2 T, ama vero
CHUMAIOT JIOIOJHUTENBbHBIN Ipy3 ¢ miouaaku. [lepea HayaioM UCIBITAaHUS IPOBEPSIIOT CBOOOAHOE Ma/IEHNE
MOJIBIKHOTO CTEPKHS MPUOOpPA, YNCTOTY MECTHKA, MOJI0KEHHUE CTPENIKH, KOTopas JOJKHA CTOsTh Ha 0 mpu
CONPUKOCHOBEHUH NECTUKA CO CTEKJISIHHOW IJIACTUHKOM, CMa3bIBAIOT KOJIBIO U IUIACTUHKY TOHKHM CIIOEM
MalIMHHOI'O MacJa.

st npuroToBieHus IEMEHTHOTO TecTa oTBeMBatOT 400 I UICIBITYEMOTO IEMEHTA, BBICHINAIOT €ro
B C(epHuecKyr0 METAJUIMYECKYIO0 YalllKy, MPEIBapUTEIbHO IMPOTEPTYI0 BIAXHON TKaHbIO. B 1iemeHTe
JenarT yriayOjaeHue, B KOTOPOE B OJMH IPUEM BBUIMBAIOT IPEABAPUTENBHO OTMEpEHHYyI0 Boay. s
T1EPBOTO MPOGHOTO 3aTBOPEHHS [IEMEHTA MOYKET OBITh OPHEHTHPOBOUHO mpHHsTO 110-112 cM’ Bozsl, T.€. 25-
28% oT Macchl 1IleMeHTa. YTayOJjeHue, B KOTOpOM Oblla HAJIUTAa BOJAA, C MOMOIIBIO CTAIHHOW JIOMATKH
3aIOJIHSIOT LIEMEHTOM U 4yepe3 30 ¢ Iocie 3TOro HaYMHAKT IEPEMEIINBAHKE.

IIpoaoMmKUTENBPHOCTh NIEPEMENIMBAHUSA C MOMEHTA 3aTBOPEHMs LieMeHTa Bojod 5 muH. [locne
OKOHYaHUS NEPEMEIINBAHUS [IEMEHTHOE TECTO YKJIAIBIBAIOT B OAWH IIPUEM B KOJIBIO, KOTOPOE MATH-IIECTD
pa3 BCTPSAXMBAIOT, MOCTYKHBAs IUIACTUHKOM C MPHXKATBHIM K HEH KOJIBLIOM O MOBEPXHOCTH cToja. M30BITOK
LIEMEHTHOI'O TECTa CPE3at0T HOKOM, NPEABAPUTENBHO MPOTEPTHIM BIAXKHON TKAHBIO.

Konbiio Ha cTeknsHHOM IUIaCTMHKE CTaBAT IOJ CTepKeHb Mpubopa Buka, mecTMK mNpuUBOAAT B
CONPUKOCHOBEHHE C IOBEPXHOCTHIO TECTa B ILIEHTPE KOJIbLIA M 3aKPEIUIAIOT €ro B TaKOM IOJIOKEHUU
3QKUMHBIM BUHTOM. 3aTeéM OBICTPO OTBHHYMBAIOT 3a)KMMHOM BHHT, U CTEp)KE€Hb BMECTE C IECTUKOM
cBOOOJHO morpyxaercs B Tecto. UYepe3 30 ¢ ¢ MOMEHTa OCBOOOXIEHHUS CTEpXHs MO IKaje mpubdopa
(UKCUPYIOT INTyOMHY NOTPY)KEHUS TECTHKA.

['ycToTa LIEMEHTHOTO TecTa CYMTAETCS HOPMAJIBHOM, €CIM NECTHK HE JOXOAAT IO CTEKJISIHHON
IUTACTUHKY Ha 5-7 MM. Eciin oH, morpysxasch B IIEMEHTHOE TECTO, CTAHOBUTCS BBIILIE, TO OIBIT [IOBTOPSIOT C
0O0JIBIIMM KOJIMYECTBOM BOJbl, @ €CIU HI)KE-C MEHBIIMM, JOOUBAsCh MOTPYKEHHs MECTUKA Ha TIyOuHY,
COOTBETCTBYIOIIYI0O HOpMalbHOU TycToTe TecTa(5-7 mMm). KommdyecTBO BImMBaeMoW BOJBI IS MOJTyYEHUS
TeCTa HOPMAJIbHOM I'yCTOTBI, BBIPA)KEHHOE B MPOLIEHTaX OT MAacchl lIeMEHTa (BOJOLIEMEHTHOE OTHOIICHHUE),
OTPEIEISAIOT ¢ TOYHOCTHIO 110 0,25%.

Pe3ynbrarel ucnbITanuii 3aHOCAT B Ta0d. 37.

Tabmuma 37



No Macca 1eMeHTa, Macca BonsI, ['my6una norpyxxkeausi | KoauuectBo BOJIBI

ucn. | I, T B, T MECTHKA I10 IIKajIe, MM JUTSE TeCTa,
HOPMAJIbHOU T'yCTOTBI
B/11-100, %

1

2

3

5. Onpenenenue CPOKOB CXBATbIBAHUS IEMEHTHOTO TECTA.
JlaboparopHoe 06opy10BaHNE U MaTEPUATIBI:
npubop Buka c¢ urmoi, mabopaTopHas MeIIajka, 4aiia, BEChbl ¢ pa3HOBECAaMH, MEPHBIN HMUIMHAP250 M1,
4ackl C CEKYHJIHOM cTpeikoil. [TopTinanamnemMent.

Cpoku cxXBaThIBaHHS [IEMEHTHOTO TECTa OMpeAelsatoTcs npubopom Buka, B KOTOPOM MECTHK
3aMEHSIETCS. WIJION, a Ha IUIOHIAJIKy IOMENIAeTCsl TPY3UK, COXPAHSIOIMIMM Maccy IOJBHXKHON YacTu

300 — 2 r. Cpoku cxBaTbIBaHUS OMPENEISIIOT HA TECTe HOPMAIBHON T'yCTOTHI, KOTOPOE TOTOBAT IO

yKazaHusM 11. 4.2.4.

OmnpeneneHne CpOKOB CXBAThIBAHUS IPOU3BOAUTCS TaK *ke, Kak B I1. 4.1.3. 3a Hauano cXBaTbIBAaHUS
IPUHUMAIOT BpPEMsi C MOMEHTa 3aTBOPEHMs IIEMEHTa BOJOW 10 MOMEHTa, KOrja HIja He JOWIeT 10
CTEKJIIHHOM IUIaCTUHKHU Ha 1-2 MM.

3a KOHell CXBaThIBaHMsI IPUHUMAIOT BpeMs OT Hadalla 3aTBOPEHUSI LIEMEHTHOI'O TeCTa O MOMEHTA,
KOr/ia uria OyzeT norpyskarbcsi B TecTo He Oosee yeM Ha 1-2 mMm. Wity morpyxaroT B TECTO Uepe3 KaxK/Ible
10 MuH. B Havyane ucnpTanus, 4TOOBI HE MOTHYTH HMIITY, €€ CleTKa MPUACPKUBAIOT, KOTJIa TECTO 3aryCTeeT
HACTOJIbKO, YTO ONACHOCTb MOBPEXKJEHUS UIVIbI OyleT MCKIIIOUEHA, UIJIE J1al0T BO3MOYKHOCTb OIyCKaThCs
cBOOOJHO. MecTo MOrpyeHus WIJIbl MEHSIOT, Iepe/iBUrasi KOJbllo, UTJIy BBITUPAIOT MATKOM TKAHBIO WM
buIbTpOBaHHON OyMaromu.

Hauano CXBAaTbIBaHU NOopTIaHAUCMEHTA, NopTIaHAUCMEHTA C MHHCpAJIbHBIMU ,Z[O63.BK8.MI/I,
IUTIAKOMOPTIAaHAUEMCHT W MIYHIOJIAHOBOI0O € MHUHCPAIBbHBIMU I[O6aBKaMI/I, ITaKOMOPTIaHAUEMCHT U
MyooJaHOBOI'O MOPTIAHAOCMEHTA JOJIPKHO HACTYIIATh HE PAHEC 45 MHH, a KOHCII CXBAaTbIBAHHUA-HEC ITIO3HEC
10 ¥ ¢ MoMeHTa 3aTBOPCHUA IEMCHTHOT'O TECTa BO,Z[OI>'I.

PesynbTaThl HcnbITaHU 3aHOCAT B Ta0:1. 38.

Tabnuna 38
Bpewms 3aTBOpeHust Hauano cxBarbiBanus Komnen cxBarbiBanus
q MHH yepes q MHH yepes q MHH

Konern cxBaThlBaHHE LIEMEHTA Y4YalMECS HE ONPENEISIIOT. BBIBOA O NMPUrOJHOCTH LIEMEHTa IO
CpPOKaM CXBaTbIBaHUA. ..
Cpoku cXBaThIBaHUSI MOTYT OIPENENATHCS TaK)Ke MIECTUTHE3J0BBIM aBToMaTtnuyeckuM npudopom AIICC no
UHCTPYKLHUH, TPUIOKEHHON K IPHOODY.

6. Omnpenenenre paBHOMEPHOCTH U3MEHEHHE 00BhEMa IIEMEHTHOTO TECTA MPU TBEPJICHHUU.
JlabopaTopHoe o6opyaoBaHNE U MaTepHIIa

O6GopynoBanne mo 1. 4.2.4, 06a4ok AN KHISIYEHUS, BaHHA C TUIPABINYECKUM 3aTBOPOM,
anekTpomntka. [lopTiananeMent.

PaBHOMEpHOCTh HU3MEHEHHE O0BheMa IIEMEHTHOTO TecTa OIMpEeAeNseTCs KHUIISTYUEHHEM B BOJE
oOpasioB-nenemiek. [y mpoBeieHus] UCTIBITAHUS TOTOBUTCS TECTO HOPMAIBHON TYCTOTHI.

OTBemMBaOT HABECKH TeCTa MO 75 T, KaKIyI0 U3 KOTOPHIX MPEBPAIIAOT B MIAPUKH, YKIIAbIBAIOT
Ha CTCKIIAHHBIC IJIACTUHKH, IPOTEPTHIC MAIIMHHBIM MACJIOM. JIérkum IMOCTYKUBAHHUEM IINIACTHHKHW O CTOJI




MPEBPAIIAIOT MIAPUK B JIENEHIKY IAAMETPOM NPUMEPHO 7-8 CM M BBICOTOHM B ILIEHTPE OKOJIO 1 CM.
[ToBepxHOCTD JemelieK 3ariakKuBaloT MOKPBIM HOKOM OT KpaeB K CepeluHEe C TeM, 4YTOObI MpUIaThb UM
chepuyecKyro MOBEPXHOCTh U OCTpbIE Kpas. [IpuroroBiieHHbIe TAKUM 00pa30OM JIENEIIKH BBIACPKUBAIOT Ha
CTEKJISIHHBIX IUIACTUHKaX 24 2 4 B BaHHE C TUJPABIMYECKUM 3aTBOPOM HaJ BOJIOM NpHU TEMIIEpaType
20+2°C.
3arem JenenKky 6 CHUMAaIOT M KJIQAYT Ha PEHIeTYaTyIo MoKy 5 6auka 4 nis kumsiaeHus (puc.17)
Jlist moziepkaHusl TIOCTOSIHHOTO YPOBHSI BOJBI B 0auKe OH COCIMHEH PE3MHOBHIM IIUTAHTOM 7 C
PEryJIATOPOM YPOBHS BOJBI 1.
C noMoripio MOABUKHON TPYOKH 2 ypOBEHb BOJIbI B OauKe yCTaHABIUBAIOT Ha 4-6 CM BBIIIE MOBEPXHOCTH
neneniek. badok 3aKkpeIBalOT KPHIIIKOHM 3 1 CTABAT HAa HarpeBaTEIbHBIA MPUOOP.
Bony B 6auke 3a 30-45 MUH JOBOISAT 10 KUIIEHHSI, KOTOPOE MOAIepkuBatoT 3 4. [locie kunsueHus Jenemku
OXJIQXKJIAIOT B OaUKe U Cpa3y OCMATPUBAIOT.

Prc. 17. Ba4oK 1719 HCIEITAHHA JIeMeIIeK KHILTIeHHEM ¢ PerVIATOpOM VPOBHA BOJEL
l-peryagrop VpPOBHA BOZBL 2-NMOABHXHAA TpYOKa; 3-KpeOnnka; 4-0auok; S-pemerdatad moixa; 6-
JIEMEIIKH; /-Pe3HHOBEN MIJIAHT;

LleMeHT COOTBETCTBYeT TpEeOOBAaHUSAM CTaHIAapTa, €CJIM Ha JIMIEBOW CTOPOHE JICTICIIEK,
MOJIBEPTHYTHIC MCIBITAHUIO KHUITSTYCHHUSIM, HET pPaJHUalbHBIX, TOXOIAIIUX 10 KPaeB, TPCIIUH WM CETKH
MEJIKMX TPEIIWH, BUIUMBIX B JIyIy WM HEBOOPY)KCHHBIM TJIa30M, a TaKXKe KaKUX-THOO WUCKPHUBICHUU U
yBennueHus: oobema nenemek. (puc.18 u 19).

7. OnpeneneHue npeesa MPOYHOCTH IEMEHTa Ha U3THO U CKaKUTE.

JlabGoparopHoe 000pyTOBaHUE H MATEPHAIIBI:

JlabGoparopHass Memmanka, BCTPSXHBAIOIMIHUNA CTONMUK, ¢GopMa-KoHyc, cTalbHas WITHIKOBKA, Pa3bheMHBIS
dbopMbl Oajouek ¢ HacaJKaMH, BHUOpOIUIOMIAIKA, NPHOOp JUIS HWCHBITAaHWS OalodeKk Ha W3rHO,
THJIPABIUYCCKUH TIPECC, TUTACTUHKY JIJIS TIEpe/iavyn JTABJICHUS Ha MOJIOBUHKH Oayiouek, IU(epOIaTHBIC BECHI,
BaHHA C THJI-PABIUYECKUM 3aTBOPOM, chepruieckas MeTauiniyeckas varia guameTpom 400MM U BBICOTOM B
uentpe 100mm, cranbHas kpyriaas jonarka. [lopriaananeMeHT, necok, Boja.

Jlis onipenieneHus npejiesna NpoYHOCTH [IEMEHTa NP U3TH0e U CKATUU TOTOBAT 00pa3ibl OaoueKk pazMepom
40X40X160 MM 13 ieMeHTHOTro pacTBopa coctaBa 1:3 (1 BecoBast yacTh IIEMEHTA, 3 BECOBBIEC YACTH I1ECKA).



Puc. 18. Jlenemxs, BEACpKABINHE HCIEITaHHE

Puc. 19. Jlenemxs, He BEIIEPKABIIHE HCIEITaHHE

s ompeneneHuss HOPMalbHOM KOHCHCTEHLMM LEMEHTHOI'O pacTBOpa U BOAOLEMEHTHOIO
otHomenus (B/Il) orBemmBaror 500 r nmementa, 1500 r mecka, BBICHINAIOT UX B CHEPUUECKYIO Yally U
MEePEMELINBAIOT CYXyI0 CMECh B TeUeHHEe | MUH.

3areM B LIEHTpE CyXOl CMeCH JenaroT JIyHKy U BiuBaioT B Hee 200 r Boas! (B/11=0,4). [Tocne Toro
KaK BOJia BIMTAETCs, €Ille pa3 IEepeMElIMBAalOT CMeCh B TeueHue | MHH, 3aTeM NEepeHOCST €€ B
MEXaHWYECKUM CMECHUTEIb U TIEPEMENINBAIOT B TeueHue 2,5 MuH (20 060pOTOB YaIIn-MeIIaikm).

[To oxoHYaHMM NEpeMEeNIMBaHMs ONPENEAI0T KOHCUCTEHIUIO LIEMEHTHOIO pacTBopa. s artoro
UCHOJb3YIOT BCTPSAXMUBAIOLINI CTOJIMK M METAJUIMYECKYIO0 (QopMmy-KoHYC (puc. 20).

Pucynox 20 popma-konyc
[Tocne okoHYaHUS IEpEMENIUBAHUS PACTBOP YKIAIBIBAIOT B (DOPMY-KOHYC BCTPSXHUBAIOIIETO MIPHOODA.

[lepen yxiagkoil cMecH KOHYC BHYTPEHHIOIO TOBEPXHOCTh €r0 M CTEKJISHHBIA IHUCK Cllerka
YBIQXKHAIOT. POpMYy-KOHYC C HAcaJKOW CTaBAT B IEHTPE CTEKISIHHOTO aucka. PacTBopHyro cmech
YKJIabIBAIOT B KOHYC Ha MOJIOBUHY €r0 BBICOTHI U YIUIOTHSIIOT METAUIMYECKOW IITBHIKOBKOU 15 pa3. 3arem
HAMOJHSAIOT KOHYC ¢ HEOONBbIIMM M30BITKOM M MITHIKYIOT emé 10 pa3. Bo Bpems ykiaaku U yIIOTHEHHS
pacTBopa KOHYC INPUKUMAIOT PYKOH K CTEKJIIHHOMY JHCKY.



[Tocne ymimoTHEHHs BEpXHEro €0 CHMMAIOT HAacaJKy € KOHyca HM3JIMIIEK pacTBOpa Cpe3aroT
HOXKOM, (OpPMY-KOHYC MEAJICHHO CHUMAlOT, 4YTOObI HE CIBHUHYTh PAcTBOp. 3aTeM, Bpalias pPyKOATKY
MaxOBHKa, BCTpsXUBalOT cToiuk 30 pa3 B Teuenwe 30 ¢, MpuU 3TOM KOHYC IIEMEHTHOIO pacTBOpa
pacmiibiBaercs. C MOMOIIBIO INTAHT€HUUPKYJS WIM KOHLIEHTPUUECKHUX OKPY)KHOCTEH, HAaHECEHHBIX Ha
CTEKJIE, M3MEPSAIOT pACIIbIB KOHYCa II0 HI)KHEMY OCHOBAHMIO JBYX B3aUMHO IEpPHEHAMKYISPHBIX
HanpaBiieHus1X. KOHCHUCTEHIMIO pacTBOpa CUMTAIOT HOPMAJIbHOM, €CJIM PAcIlIbIB KOHYCa OKa3aJiCs paBHBbIM
106-115 mm. IIpu MeHb1IEM KM OO0JIBIIEM PACIUIBIBE KOHYCA PACTBOP MPUTOTABIMBAIOT 3aHOBO, HECKOJIBKO
yBEJIMYMBAasg MM YyMEHbIAs KoJIu4yecTBO BoAbl. lloTpeOHOe KomuyecTBO BOIBI, HEOOXOAMMOE s
IIOJIyYEeHHUsl PACTBOpA HOPMAIbHOM I'yCTOTHI, BBIPa)KEHHOE BOJIOLIEMEHTHBIM oTHolIeHueM (B/L]) 3aHocaT B
pabouuii KypHa.

Jns mpurotoBineHus o00pa3oB-000J04YeK Oepércss pacTBOpP HOPMAIBHOM TyCTOTHI (MOXKHO
HCI0JIb30BaTh PACTBOP MPEABIAYIIETO OIBITA).

OO0pasupl-06anouku  GOPMUPYIOT B TPEXTHE3AOBBIX METALIMYECKHX (QopMax BHYTPCHHIOIO
MOBEPXHOCTh CTEHOK M IMOJAJOHA (OPMBI CIErka CMa3blBalOT MAIIMHHBIM Macio. Ha coGpannyio dopmy
Ha/IeBAIOT METANIMYECKYIO HACAAKY U I'yCTOM CMa3KOil MPOMa3bIBalOT CHAPY M CTHIK MEX/y HUMHU.

JUis yIIoTHEHHs pacTBOpa IMOATOTOBIEHHYIO (OpMy € HacaJkoil NPOYHO 3aKpEIUIAIOT Ha
CTaHJApTHOM J1a00paTOpHOM BUOPOILIOIIAAKE, CO3AAM0NICH BepTHKaIbHbIE KonebaHus ¢ amiuntyaou 0,35
MM U yactotoit 2800-3000 xom./ MUH.

PactBop yxnanpiBaroT B THe3zna (OpMbI clloeM OKoJIo 1 ¢M M BKiIIOHaroT BuOporuiomanky. B
TeYeHHWe 2 MHUH BUOpalMM BCe TPU THe3Ma (OpPMBI PABHOMEPHO 3aAIONHSIOT HEOOJIBIIUMH TOPLUUSIMHU
pactBopa. Ilo ucreyennn 3 MHH OT Hayaja BHOpamuy BHOPOIUIOMIAJIKY BBIKIIOYAIOT U C HEE CHUMAIOT
¢dopmy. Hokom, CMOYEHHBIM BOJOH, CPE3ar0T M3JMILIEK PAacTBOPA, 3arjakKWBalOT IMOBEPXHOCTh 0Opa3IoB
BPOBEHb C KpasiMi (POPMbI U MaCKHPYIOT 00pasIibl.

['oToBBIE 00pa3Lbl B OpMax XpaHAT B BaHHE C MAPABIMYECKUM 3aTBOPOM B TeueHue 24 2 u,
3aTeM OCTOPOKHO Pac()OPMOBBIBAIOT U YKJIAJbIBAIOT B TOPU30HTAIBHOM IOJOXEHUH B BaHHY C BOJIOM, Te
XPaHAT UX O MOMeHTa ucnblTanus. OOpasibl B BOAE HE JT0JKHBI COIPUKACATHCS OJIUH C APYTUM.

Heo6xoaumMo, 4ToOBI YpOBEHb BOJBI B BaHHE OBLT BBINIE Bepxa 00pa3IioB HE MEHEE YeM Ha 2 CM.
Temnepatypy Boabl B BaHHe nojaepxuBatoT 20+-2 C. Boay, B KOTOpo# XpaHAT 00pa3libl, pPEKOMEH1yeTCs
MEHSTH 4epe3 Kaxablid 14 aueit. s onpenenenuss MapKu IeMEeHTa 00pa3iibli-0aJIouKy B BO3pacTe 28 CyTOK
C MOMEHTA MX U3TOTOBJIEHMSI UCIIBITHIBAIOT HA U3rH0, a 3aTeM KaKIyto nmpou3BoauTcs Ha mammae MU -100

OO6pazen-6ai0ouky mapayieIbHBIM CTOPOHAMH YCTAaHABIMBAIOT HA OIMOPBI  M3THOAIONIETO
ycrpoiictBa 10 (paccrostHue Mexy nentpamu onop 100 mm). Crpenky 12 ycranaBnuparoT Ha 0 mkansr 11,
nepeMenasl BUHT 3 ¢ Tpy30M BJOJIb Npope3u 2. MaxoBUKOM 9 CO3/1al0T IEPBUYHOE HATSHKEHHUE BaJIMKA 7 10
JIeJICHUs TUTAaBHO MepeMeNias Ipy3, YBEIMUUBAET YCUIIUE Ha UCTIBITYEMYIO 0aJI0UKY J0 pa3pyLIeHHUs.

MammHa cHabkeHa CUeTYMKOM 5, KOTOpPBI aBTOMAaTHYECKHU MMOKAa3bIBAET HANpsOHKeHNE B Oanouke B
KOKIbIH JaHHBIM MoOMeHT. [lpu paspymenun Oanoykd Ha CUETYMKE OCTaeTCsl IOKa3aHUe Ipeserna
MIPOYHOCTH MPHU U3rUoe.

Pe3ynbratrhl ucnbITaHus Tpex Oajiouek 3aHOCAT B TabauIry 39.

Ta6numa 39
Ne [Ipenen nmpoynocty npu u3rude, | CpeaHee 3HAUECHUE ABYX HaUOOJBIINX
UcnerT. | Rysr pe3ynbTaToB, RP,,.
1
2
3

8 HcnopiTanus Ha U3ru0 MOXKHO IpOBOAWUTH HA an/I6ope Muxasnuca o OIMCaHUuIo

HOJ'Iy‘ICHHBIC IOCJIC UCIBITAHUS Ha U3rud B PE3YIbTATC U3JI0Ma MICCTH IMOJIOBUHOK Oanouek cpasy
K€ TMOABCPrar0T HCIIBITAHUIO HA CXATHC HA THUAPABIUYCCKOM IIPECCC . I[J'IH nepeaayn Harpy3kd Ha
IMOJIOBUHKHU OaJIoueK IMPUMCHSAIOT IIJIOCKHUE CTAJIbHBIC H_U'II/I(l)OBaHHI)Ie IJIACTUHKH IIJTIOIaaAbIO 25 CM2.



Kaxnyro mosoBHHKY 0aJOuKd MOMEMIAIOT MEXKIY IBYMsS IJIAaCTUHKAMH TaKuM 00pa3oM, 4TOObI OOKOBBIC
IpaHu , KOTOPbIE NPY W3TOTOBJICHUM MPUJIETAIN K MPOJIOJIBHBIM CTeHKaM (OpMbI, COBMAJAIN ¢ pabounMHu
MMOBEPXHOCTSMH TUIACTUHOK(CM. pHC. 16).

Yropbl MIACTUHOK JOJDKHBI IUIOTHO IpWJIeraTb K TOPLEBOM INaakol creHke oOpasua. Ilpu
UCTIBITAHUN 00pa3lia Ha C)KaTUEe CKOPOCTh YBEJIIMYCHUS HArpy3KH JOJDKHA ObITh okoi0 5 kH/c.
IIpenen npounoctu npu cxxaruu MIla (KI‘C/CMZ) BBIYHUCIISIIOT IO (popMyIie

P

_  pzp

CoHC F

2
rie Ppasp— paspymaromas narpyska , H (xre) , F- muromane ninactusky , cm”.
Pesynbrarhl ucnpiTanus 3aHOCAT B Ta01. 40.

Ne [Imomane cxartua | Pazpymaromas [Ipenen mnpounoctu | Cpennee 3HA4YCHUE
UCHBIT. | (TJTACTUHKH). Harpyska, Ha CXarue, Rex | ueTbipéx HauOOJBIINX
F, oM’ Ppasp. H MlIIa pe3yJIbTaToB
1
2
3
4
5
6

9. OnpeneneHue Mapku 1EMEHTA.
[TosyueHHble Tpenenbl MPOYHOCTH MPHU U3TMOE U CKaTuu cpaBHUBaKOT ¢ TpeboBaHusimu ['OCTa
(Tabmn. 41) u nenaroT 3aKIIOYEHNE O MapKe UCIIBITAHHOTO IIEMEHTA .
B otuere nop tabn.41 nenaercs 3akit0u€HUE O IPUTOJHOCTH LIEMEHTA U ONPEJIEIIIETCs €ro MapKa.
Tabnuna 41

[{emeHT Mapxka [Ipenen mpouHocTu B Bo3pacTte 28 CYTOK, Kre/em”
(MIla)
ITpu u3rude IIpu cxxatun

[loptnanaueMent u noprianauemeHt c¢ | 400 55 (5,5) 400 (40)
MUHEpaTbHBIMH T0OaBKaMH 500 60 (6,0) 500 (50)
[lInkomopTiaHAlIeMEeHT 550 62 (6,2) 550 (55)

600 65 (6,5) 600 (60)

300 45 (4.,5) 300 (30)

400 55 (5,5) 400 (40)

500 60 (6,0) 500 (50)
JIureparypa

1. T'OCT 125-2018. Bsoxyuiue runcosbsle. TexHUUECKHE yCIOBUS.

2. T'OCT 23789-2018. Bsxymue runcoble. MeTObI HCIIBITAHUM.

3. TOCT 310.3-76. LlemenTsl. MeTo1bl ONpEAEIIeHNUsT HOPMAIBHOM T'yCTOTBI, CPOKOB CXBaTbIBaHUsS U
PaBHOMEPHOCTH U3MEHEOHUS 00beMa

4. TOCT 310.4-81 Llementsl. Metonpl onpeaenaeHus npeena NpOYHOCTH TP U3rHOe U CXKATUH .

5. TOCT 30744-2001. LlemenTsl. MeTOBI UCIIBITAHUN C UCIIOJIB30BAHUEM (PPAKIIMOHHOTO IECKa.




JlaboparopHnas pabota. VcnibiTaHue CTPOUTENLHOTO OUTYyMA.
Lens paboThl — U3yYUTH METOBI OTIPEACICHUSI CBOMCTB CTPOUTEIHHBIX OUTYMOB.

Copneprxanue pabOTHI:

HcnpiTanue CTPOUTCIIbHBIX 6I/ITyMOB.
OmnpeneneHne TBEPAOCTH OUTYMOB.
OnpezeneHue TeMIepaTypbl pa3MsIrdeHus.

Omnpenenenue pacTs>KUMOCTH OUTyMa.

A S

Omnpenenenne Mapku outyma.
[Topsi1oK BBITOTHEHUS PAOOTHI

VcnblTaHue CTPOUTEIIBHOTO OUTYMa
[Tpu WCTIBITaHUM CTPOUTENBHBIX OUTYMOB JJIsi KOHTPOJBHOW MpoObl OepyT mo 0,5 Kr OuTyma OT KaxIoi
naptud. butym HeoOXoaMMO 00E€3BOIUTH, I YETO YallKy C MpoOOW MOMEMIAIOT B CYIIMJIBHBIN mKad Ha
necuaHyro OaHI0 M JOBOJSAT /O TMOJBKMKHOTO COCTOSHHSI, HarpeBas TBEpPAbIE W TOIYTBEpAbIE OUTYMBI J10
temneparypbl He Bbime 120- 180°C B 3aBUCHMMOCTH OT WX BSI3KOCTH. 3aTeM pACIUIABICHHBIA OUTYM
poIeKUBaIOT Yepe3 cuto Ne 07 ¥ THIATENBHO MEPEMEIINBAIOT JI0 MOJIHOTO YIAICHUS My3bIPHKOB BO3/yXa.
ITocne ocTeiBaHus Mpoba OGUTyMa CUMTAETCS OATOTOBICHHON K IPOBEIEHUIO UCIIBITAHU.

Onpenenenue TBepaoctd Outyma. JlaGoparopHoe o0opynoBaHHE M MaTepHajbl: MEHETPOMETP,
CUTO ¢ MeTayuiMueckoi ceTkod Ne(Q7, crekisHHas Najlloyka, KPUCTAJUIM3ATOP, METAIJIMUecKas 4Yallka,
BOJIIHAs OaHs, TePMOMETP, ceKyHaoMep. CTpOUTEIbHBIN OUTYM, OCH3UH.

TBepmocTs OMTyMa OINPENENIOT ¢ MOMOIIBI0 prbopa-neHeTpomerpa. [lo riryduHe NpOHUKHOBEHHS B
outym wuriel npudope mox Harpyskoir 1H (0,l1krc) B Teuenme 5 ¢ mpu temmeparype 25°C cyas o ero
BSI3KOCTH. BSI3KOCTH BBIpakaeTcsl B Tpajycax OTKIOHEHHAs CTPEIKH MPUOOPOB, MmpuyueM 1° COOTBETCTBYET
ryonHe npoHukHOBeHUs uriibl Ha 0, 1mM. Tlenerpomerp (puc.36)

CocTouT M3 METaNIMYeCcKOro MITaTHBA, HIKHSAS YacTh KOTOPOTO MPEJCTaBIsIeT COOOH OIMOpPHYIO
IUIOUIA/IKy C TpPeMsl yCTaHOBOUHBIMM BUHTaMM JUJIsi MPHUBENEHHS €€ B TOpU3OHTalbHOE MosiokeHue. K
OTIOPHOM TUIOIIAJIKE MPUKPEIJIEH BPALAIOLIUIiCs MPEeIMETHBIN CTOJIMK JJIi YCTAaHOBKHM KPUCTAJNIM3aToOpa C
METATTNYECKON MIANIKOM, B KOTOPYIO MOMEMIAI0T UCIIBITYeMblil OuTyM. Ha BepxHeM KpoHIUTEiHe mTaTiBa
ykperieH nudepOnaT, pa3aesieHHbId pa3aeneHnbiii Ha 360°, 1 KOHTaKTHas peiika (Kpemaibepa) , IBIKCHHIE
KOTOpOHM mepenaercss cTpeiku mudepbnata. Ha HMKHEM KpOHIUTEHHE 3aKperuieH CBOOOAHO MaJarolIHid
CTep)KEHb C WUIJVION M rpy3oM obmieit maccoit 100+0,01 r, ynep:kuBaemblii cTonopHoi kHomkoi. COOKy K
CTOMKE IIApHUPHO MpHKperuieHo 3epkano. CrajbHas WIJIa MEHETPOMEeTpa JOJKHA OBITh 3aKperieHa U
TIIATENBHO OTIONHMpPOBaHa. OCTpUE UTIIBI JOJKHO OBITh 3aTYILICHO



[IpenBapuTenbHO 00€3BOKEHHBIM M TMPOIECKEHHBIM OWTYM pAacCIUIaBIAIOT B TECYAHOW WIIN
MacisiHOW OaHe WM B CYIIWJIBHOM IIKady 10 MOABHUYKHOTO COCTOSHHUS, HAJIMBAIOT B METAJUTMYECKYIO
YaliKy, 4ToObl MOBEPXHOCTHh €6ro ObLTa OoJiee 4eM Ha 5 MM HWIKE BEPXHEro Kpas YalllKh, ¥ OBICTPHIM
JBIDKEHUEM TOpsIIed CHUYKM YAAISIOT MY3bIphKHM BO3AyXa. 3aTeM OMTYM IOMEIIaloT B OaHIO C BOJOM
Harpetoit 1o 25°C u ocTaBnsAIOT Ha 14 10 McnbITaHus. BeicoTa cios BOJAbI HaJl OUTYMOM JOJDKHA OBITH HE
meHee 10mm. Temmeparypy B OaHe MOANEPKHUBAOT IOCTOSIHHOHM, KOleOaHUs TeMmIepaTypbl BOJABI HE
JoJKHBI npeBbimaTh +0,5°C.

[To ucreyeHun 1 4 KpUCTAIIM3aTOp BMECTE C BOAOW M YAIIKOH yCTaHABIMBAIOT Ha CTOJUK,
MIEHETPOMETPA MOJIBOAAT OCTPUE UTJIbI K TOBEPXHOCTU OUTYyMa, IPHU UTJIbI JOJKHA CIIETKa KacaTbesi OuTyma,
HO HE BXOJIUTH B Hero. J[is o0neryenus 3Toil onepanuu iy XUt 3epkano. Kpemanbepy 10BOIAT 10 BEpXHE
TUIOUIA/IKK CTEPXHS, HECYIIET0 UIy, U YCTaHABIMBAIOT CTPENKY Ha HYNb WM OTMEUAaIOT €€ MOJIOXKEHHE,
II0CJIE YEr0 OJHOBPEMEHHO IIyCKAIOT CEKYHAOMEP U HAKMMAIOT CTOIIOPHYIO KHOIIKY, J1aBasi Urjie CBOOOIHO
BXOJUTHh B OMTYyM B TeueHue 5 c. [lo uMCTeUeHMM 3TOr0 BpPEMEHH KHONKY OTIYCKAIOT. 3aTeéM TOBOMST
HIDKHIOIO YacTh KpEeMajbephbl /10 BEPXHEH IUIOMIAJAKH CTEPXKHS C HIVION, M CTpeNKa, MepeBUTAIONIasICS
BMECTE C KPEMAJIbEPOi1, IOKA3bIBAET B I'Pajlycax pacCTOsIHUE, IIPOMIECHHOE UIJION 3a 5 C.

Omnpenenenre NOBTOPSIIOT TPU paza B Pa3IMYHBIX TOYKAX Ha MOBEPXHOCTH OMTyMa, OTCTOSIIMX HE
MeHee yeM Ha 10 MM OT KpaeB yalllku U ojaHa OT Apyroil. CpenHee aprudMeTHUIECKOE ITUX OIpeIeIeHHMA
JlaeT 3HAYCHHE MPOHUKAHUS WIJIBI B Tpajaycax, COOTBETCTBYIOIIEE TITyOMHE MPOHUKAHUS UTJIbl B JECSTHIX
JOJISIX MM
Pacxoxxnenne Mexay pe3yiabTaTaMH ONpeesieHHs] TITyOWHBI NMPOHUKAHUS Wbl (Ipajg); MOJYyYCHHBIMH B
KaXX/IOM U3 TPEX OMBITOB, HE JOJDKHBI MTPEBHIIIATH CISIYIOIINX 3HAYCHH:

['myOvHa IPOHUKAHUS UTJIBI, TPaJI JomyckaemMble pacxoKJIeHUs, Tpaj
Ho 50 2

Csprire 59 no 150 4

Csonre 150 go 250 6

Cspiie 250 3% oT cpeaHero pe3ybTara

[Ipu OGOdBIMIMX paACXOKIEHUSAX pPE3yJbTAaTOB HCIHBITAHUE cJleAyeT MOBTOpUTh. Ilocime kaxmaoro
MOTPYKEHUS UIITy BHIHUMAIOT U3 THE3/a, OOMBIBAIOT OEH3MHOM OCTPHE U HACyXO BBITHPAIOT YUCTON CyXOM
TPANOYKOM WJIM BaTOW. Pe3ynbTaThl HCIIBITAHUN 3aHOCAT B Tabnuiy 72.

Tabnuna 72
[Tpubop Ne ucnbrranmii Temnepatypa I'my6una Mapxka 6utryma
ucneltanus, °C IIPOHUKHOBEHUS
UTJIBL, TPaJ

2. OmnpeneneHye TEMIEPATYPBI pa3MATICHHUS.

JlaGopaTtopHoe 06opyioBaHHE U MaTEpUAIIbI:

npubop «Komapo u map», Tepmomerp a0 200°C, crexisHHAs IUIACTMHKA, HOX JJIs Cpe3aHus OuTyma,
HCTOYHUK Harpesa (3JEKTpUUECcKasl IJIMTKA, a30Bas TOPEJIKa,

cnupToBKa). CTpOUTENbHBIN OUTYM, AUCTUIUIMPOBAHHAS BOJA, [NIULIEPUH, TAJIbK.

[Tpubop «Komwito u map» (pucyHok 37) COCTOUT U3 TPEX METALIUYECKUX THUCKOB, COCTMHEHHBIX MEXKITY
co00i MEeTAIIIMYEeCKUMH CTepXKHSAMU. B cpenHeM Nucke MMEIOTCS /1Ba OTBEPCTHUS, B KaXKIA0€ M3 KOTOPBIX
BCTaBJISIOT JIATYHHBIE KOJIbLIa. B cepeiiiHe BEpXHEro 11McKa UMEEeTCsl OTBEPCTHE IS TEPMOMETDA.



Pucynok 37. ITpubop «Koibiio u mapy IS ONpeIeeHIs TeMIIepaTypbl pa3MsrdeHus
1 — maTyHHOE KOJBI0; 2 — OUTYM; 3 — CTAILHOW MIApHK; 4 — TEPMOMETP; 5 — METAJUTMYECKUE JUCKHU; 6 —
METaJUIMYECKUE CTEPXKHU; 7 — CTaKaH; 8 — HUKHUHN JIHCK.
[TonroToBNIeHHBI OWTYM HAJIMBAIOT C HEKOTOPHIM H30BITKOM B JIATYHHBIE KOJIbIA, MOMEHICHHBIC Ha
CTEKJIIHHYIO IIJIACTUHKY, MTOKPBITYIO CMEChIO Tanbka ¢ raunepuHoM (1:3). Ilocne oxnaxxaenus B redenue 20
MUHYT npH Temnepatype 25+10°C u30bITok OuTyMa cpe3aroT HarpeTbIM HOXKOM BPOBEHb C KpastMM KOJIELL.
3areM Kojblla ¢ OUTYMOM KJIQAyT B OTBEPCTHUS CPEIHEro AMCKA M MPUOOP MOMEIIAI0T B XUMHUYECKHI
CTaKaH, HAaIlOJHEHHBIN CBEXEIPOKUIITYEHHON BOAOM ¢ Temneparypoil 5+1°C u BeiaepkuBaroT B TeueHue 10
MHUHYT. YPOBEHb BOJIbl B CTaKaHE JOJKEH ObITh BbIIIE MTOBEPXHOCTH OUTYyMa B KOJIbI[aX HE MEHbIIIE YeM Ha
5 cm. Ilo ucreuenun 10 MUHYT KOJIbLIa U3 CTAaKaHA BHIHUMAIOT U B IEHTP KaXKJIOr0 KOJblla HA IOBEPXHOCTh
OWTyMa KJIaayT CTaIbHOW MApHK BECOM 3,5 rpamMm H auameTpoMm 9,53 MM. 3ateM KoJbIla OISTh CTaBAT B
CTaKaH C BOJIOM, a CTaKaH HarpeBaloT Ha IJIMTKE Ui ropenke. CKopocTh HarpeBa cTakaHa ¢ BOAOH (mocie
nmepBeIXx 3 MHHYT) JaobkHa ObiTh 5+0,5°C B MuHyTy. HarpeBaror 10 Tex Tmop, IMOKa IMApUK C
pasMATYMBIIMMCS OUTYMOM HE KOCHETCS HIDKHEro JUcKa. B MOMEHT CONpPUKOCHOBEHMs HIapHKa
OTCUMTBIBAIOT TEMIIEPATypy pa3MsIrdeHus OUTyma.

Ecnu npennonaraemas remmeparypa pazmardenust outyma ot 80 1o 110°C , To BMecTo BOJbI B CTaKaH
HAJIMBAIOT TJIMIIEPHH U KOJIBIO C OUTYMOM Iepesl UCIIBITAHUEM BBIIEP’KUBAIOT B BOZIE € TuuepruHoM 10 MuH
npu temreparype 32+1°C . PacxoxaeHuss MEXIy ABYMS MapauIeIbHBIMUA OINPEIACICHUSIMU HE JOJKHBI
npeBbimarh 1-2 °C.

WcnpiTanua mnpoBomaT [Ba pasza, U TEMIEpaTypy pa3MsIrdeHus BBIUHCISIOT Kak Cpe/iHee
apu(METHIECKOE 3HAYCHHUE JIBYX OIPEISICHUH.

Pe3ynbpTarhl HCIIBITaHU 3aHOCAT B Tabnuue. 73.

[Tpubop Ne ucnbrTanuit Temmnepatypa Mapka 6uryma
pasmsruenus, °C

3. Onpenenenne pacTsHKUMOCTH OUTyMa.

JlaboparopHoe 06opyIOBaHUE U MAaTEPHUATIBI:
Jlyktunomerp, pazbeMHble (HOPMBI — «BOCBMEPKWU», CTEKJISIHHAs IJACTUHKA, TEPMOMETp, BOJAsHAs OaHs,
Metayuindyeckas cetka Ne 07, cekyHaoMep, HOX Ui cpe3aHus Outyma. CTpOUTENbHBIH OUTYM, TIIMLEPUH,
COJIb, TAJIbK.



PactspkuMocTh XapakTepu3yeTcst JUITMHOW HUTH OMTyMa B MOMEHT €€ pa3pbiBa mpu temiepatype 25 °C
Y CKOPOCTH BBITATHBAHMS 5 CM/MHUH U BBIPa)KaeTCsl B CAHTUMETpaXx.

PactspxkumocTh OMTYMOB ONpenesitoT Ha TpUOope — IyKTuiaometpe (puc 38), KOTOpHIN MpeacTaBiIseT
co0O0H MIIACTMACCOBBIN WM JEPEBSHHBIN SIIUK, TOKPBITHI BHYTPU OLIMHKOBAHHOM CTAJIBIO.

[To nnuHE sAMMKa MPOXOAUT YEPBSYHBIA BHHT C HACA)KCHHBIMH Ha HETO JIBYMS Calla3KaMH, KOTOPHIE
NEPEABUTalOTCS 10 BUHTY BPYUYHYIO IMOCPEICTBOM MaxOBHYKA WIIM 3JEKTpojaBUTATeNs. SIMK cHaOXeH
IIKAJIOH, IO KOTOPOIl CKOJIB3HUT yKa3aTesb, 3aKPEIUICHHBIN Ha calla3Kax.

Ha crexnsHHYIO MIACTHHKY, CMa3aHHYIO TIIHIIEPUHOM, IOMEIIAIOT (OPMBI, BHYTPEHHHE TOBEPXHOCTH
KOTOPBIX PEIBAPUTEIHLHO CMA3bIBAIOT CMECHIO TAJIbKA C INIULIEPHUHOM.

3areM B 3TH (OpPMbI HAJIMBAIOT TOHKON CTPYeil MOATOTOBJICHHBIN OMTYM. 3anuThiii B (opMy OUTYM
OCTaBJIAIOT OXJaxAaTbCsi Ha Bo3ayxe B TeueHue 30-40 muu npu temneparype 20+2 °C. Ilocne 3toro
U3IUIIEK OuTyMa B opMe CpPEe3ar0T TOPSYMM OCTPHIM HOKOM OT CEPEAMHBI K KpasM TakK, 4TOOBI OUTyM
3aroJHsUIT (HOPMBI BPOBEHB C UX KPAsIMH.

O6pasen nomeniaroT B Boay mipu 25°C Ha 1 4, creast 3a TeM, 4TOOBI TeMIieparypa ObuIa OCTOSHHOM.
Ecnmu mmotHOCTE OMTymMa GoJibie 1, TO IUIOTHOCTH BOJBI YBEIHMUYMBAIOT, TOOABISIS COJIb, YTOOBI OUTYM HE
ToHYH. CKOPOCTh JBMKEHUS JBUKECHUS Calla30K JIOJDKHA OBITH 5 cM/MUH. BUTYMHYIO HUThH PacTATUBAIOT JI0
TeX IOop, I10Ka OHa He 00opBeTcs. B MOMEHT 00pbIBa /1€/1at0T OTCYET IO JIMHEHKE

4. OnpeneneHue Mapku OUTyMa.
[IpoBonsi mabopaTopHbIE WCHBITAHHS, CPAaBHUBAIOT TOJIYYCHHBIC PE3YNbTaThl C TPeOOBaHUIMHU

I'OCTa, mpuBeACHHBIMU B Ta0J. 74, ¥ ISNAIOT 3aKIFOYCHUE O MapKe OUTyma
Tabnuna 74 ®U3NKO-MEeXaHWUYECKHE CBOWCTBA HE(TSAHBIX OMTYMOB

Mapka 6uryma I'my6una nmponukanust | PactsokumocTtb Temmnepatypa
Wrner npu 25° C, npu 25° C, cm, pasMsryeHus
0,1 Mmm He menece ° C, HE HIXKE

CrpoutenbHble OUTYMBI

BH 50/50 41-60 40 50

BH 70/30 21-40 3 70

BH 90/10 5-20 1 90

Mapxka 6utryma I'my6una Pactsokumocts 1mipu | TeMmmiepatypa
IIPOHUKHOBEHUs Urisl | 25°C, cM, HE MEHEe pasmsaruenus °C, He
pu 25°C, HIDKE
0,1mMm

JIopOoXHBIN OUTYM




BH/JI 200/300 201-300 - 35

BH/I 130/220 131-200 65 39

BH/1 90/130 91-130 60 43

BH/ 60/90 61-90 50 47

BH/ 40/60 40-60 40 51
Jluteparypa

1. TOCT 11506-73 burymsl HedTsiHBIE. MeTon ompenencHus TeMIEpaTypbl pa3MATdYeHUS 10
KOJIbILY U ILIapy.

2. T'OCT 11501-78 butymsl HedTaHBIC. MeTO1 OnIpeieICHUS TITyOMHBI IPOHUKHOBEHUSI UTJIBI.

I'OCT 22245-90. butryms! He(TsiHBIE TOpOKHBIE. TEXHHUECKUE YCIOBHS.

4. TOCT 6617-76 butymbl HeTsHBIC CTPOUTENIbHBIC. TEXHUUESCKUE YCIOBUS.

het

JlaboparopHas pabota. OLeHka KauecTBa rnecka

L{enb paboThl — U3yYUTH METOBI ONPEACTICHHS KauecTBa MecKa i pacTBOPOB U OETOHOB.
Copepxanrie pabOThI:

Omnpenenennue TpaHyIOMETPUYECKOIO COCTaBa M MOIYJS KPYIMHOCTH.

Onpenenenue coiepkaHus B ECKE NIMHUCTBIX U MbUIEBUJIHBIX YaCTHUIL

Omnpenenenue coiepkaHus B IECKE OpraHMueCKUX IpuMecei

Omnpenenenne NpUrogHOCTH Necka i 6etona corsiacHo 'OCTy 1o JaHHBIM ONITHIOB

s

JlaGopaTopHoe 000opyI0BaHNE U MAaTEPHAIIBI:

CrangaptHbeiii cut ¢ orBepctusamu 10;5;2,5;1,25;0,63;0,315:0,14 MM, Bechl ¢ pa3HOBECAMHU, COBOK,
CYUIWIBHBIN 1IKa{, MEeCOK.

Jlist onpeiesienrs 3epHOBOTO COCTaBa MecKa MPUMEHSIOTCSI CHTOBOM aHaH3,

Cpennroro npoOy mecka mMaccoil 2 KI' BBICYIIMBAIOT, MPOCEHBAIOT CKBO3b CHUTA C OTBEPCTHSAMHU
muamerpoM 10 u 5 mMm. [lomydeHHble Ha cHUTax B3BEUIMBAIOT M BBIUUCIAIOT ¢ ToyHOCThIO 10 0,1%
coJiep’kaHue B necke 3€peH KpynHocThio 5-10 MM (I'ps) u Beimie 10 mm (I'pjo).

Ips=—= * 100, Tpro=—== * 1007
I'ie m — Macca npoOBbl; T; U -OCTaTKU Ha CUTaX C OTBEPCTUSAMH, PAaBHBIMH COOTBETCTBEHHO 5-10 MM, T.

Ocrtatok Ha cute ¢ quameTpom orBepcTuil 10 MM gomkeH coctaBisaTh He 6oree 0,5%. OcraTok Ha
5 MM He osKeH npeBbiath 10%.

W3 npoObl mecka, MPOIIEIIEero Yepe3 CUTO C OTBEPCTUSIMU JUAMETPOM 5 MM OTOMpPArOT HaBECKY
1000r, mpocenBalOT €€ pPYYHBIM UM MEXAaHUYECKHM CIIOCOOOM uepe3 KOMIUIEKT CHUT, MOCIeI0BaTeIbHO
PaCTONIOKEHHBIX TI0 MEPe YMEHBIIEHUS Pa3MEpOB OTBEPCTUH B CHUTAaX(CHUTa C KPYIJILIMH OTBEPCTHUSIMH
JTUaMETPOM 2,5 MM, HI)KE CUTa C CETKaMH, UMEIOIUMHU KBaJipaTHbIE 0TBepCcTUs paszmepom 1,25; 0,63; 0,315;
0,14 mm).

[TpocenBanue cUWTaeTCs 3aKOHYCHHBIM, €CITM NMPH KOHTPOJIBHOM BCTPSXHBAHHWH 4Yepe3 CUTO Ha
yUCTHIN JUCT Oymaru 3a 1 MunyTy npoxoaut He 6omee 0,1% 3€pen necka oT 001eil Macchl MpocenBaeMon
HaBECKH.

OcTaTKy MeCKa Ha KaXXOM CHUTE B3BEIIMBAIOT M BHIYKMCIISAIOT YaCTHBIE OCTATKH Ha KaXKIOM CHTE C
TOo4yHOCTEIO 110 0,1%.

a;="%100.

m



II€ ai—4YacTHBIM OCTAaTOK Ha CHUTE, %; mj-—Macca OCTaTKa Ha JaHHOM CHUTE, I'; m—mMacca MpoCceuBaeMoun
HaBeckH, paBHasg 1000 r.

C Tounocthio 110 0,1% ompenenstoT NMOJHBIM OCTaTOK A Ha KaXXIOM CHUTE€ KaK CYMMY YaCTHBIX
OCTaTKOB Ha BCEX CHTaX, JICKAIIMUX BBIIIC paCCManI/IBaeMOI‘O, IIJIFOC LIElCTHI:II\/JI OCTAaTOK Ha JaHHOM
(paccMaTpuBaeMoM) CHUTE.

A=Y a+a,

rje 2a—CyMMa YacTHBIX OCTaTKOB Ha CHTAaX, JISXKAIUX BBIIIE paccCMaTpUBaeMoro, %; a—4acTHBIH OCTATOK
Ha JIaHHOM (paccMaTpuBaeMoM) CBTE, %o; A—TIOJIHBII OCTaTOK.

J171s O11eHKH 3epHOBOI'0 COCTaBa MECKa U ero MPUTroJHOCTH JJIs IPUTOTOBJICHUS O€TOHA PE3yNIbTaThI
npocerBaHus (10 MOJHBIM OCTAaTKaM) CPAaBHUBAIOT C JaHHBIMH Ta0J1. 45 u rpadukom (puc. 22).

Ha rpaduke no ocu aGcimuicc B ONpeneeHHOM MacliTade OTKIAIbIBAIOT pa3Mephbl OTBEPCTUN CUT
Ne 0,14; 0,315; 0,63; 1,25; 2,5 u 5,0, a o opauHaTe—3HAaYEHUE MOJIHBIX OCTATKOB Ha COOTBETCTBYIOIIMX

curax, % .
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
Tabnuna 45
Pa3zmMeps! oTBEpCTHIA CUT, MM IlonHble ocTaTkM Ha cuTax i OeTOHa Bcex
KOHCTPYKLUH, KpoMme TpyO
2,5 0-20
1,25 5-45
0,63 20-70
0,315 35-90
0,14 90-100
[Ipoxox uepes curo 0,14 10-0
Monyinb KpynmHOCTH 1,5-3,25
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Pucynok 22, I'paduk-3epHOBOTO COCTaBa PEIKOTO3AIIOIHUTENS:
i—JomycKkaeMasi HUKHsISI TpaHuIIa, KPYMHOCTH -"miecka, (M”-1,5); 2—pekoMeHa-

eMas HIDKHSS.' | TpaHuIa KpymHocTd necka (Mg —
-2,0) st "6eronoB\.M200 u HuIIe, a TaKKe IS OCTOHOB* NIl OE3HANOPHBIX TPYO; 3— pPEeKOMEHIyemast

HWDKHSS TpaHuLla KpynHocTu Jiecka. (M—2,5) mist 6etoHoB Mapku M350 H BbllIe, a Tak ke AJ11 OETOHOB
JUIS HAallOPHBIX' )KeNe300€TOHHBIX TPYO; 4-7oImycKkaeMasi BEpXHsAs MpaHula: KpymHOCTH necka (My-3,25)

Pa3meps1 oTBepcTHil CUT, MM
[TonydeHHble TOYKM COEAMHAIOT JiomMaHou nuHMer. Eciam KpuBas, xapakTtepusyromias 3epHOBOMH

COCTaB HUCHBITBIBAEMOT'O IIE€CKA, pacCHojaractcsa MCEXAy BCPXHUM IMPCACIIOM KPYITHOCTU (J'II/IHI/IHN(_’ 4) nu

HIOKHUM TipenenoM (JuHuel 1, 2 win 3, B 3aBUCUMOCTHOT MOAYIS KPYITHOCTH), TO TAaKOH MECOK MPU3HAIOT
T'OJTHBIM TUTSt
MPUTOTOBIICHUS OeToHAa. Eciim KpuBas pacronaraeTcsi BBIIIE TPEICIbHBIX KPHUBBIX, TO IECOK CUHUTACTCS

MEJIKMM» a €CJIM HUKE — KPYITHBIM.

3epHOBON COCTaB MECKa XapaKTepU3yeTCsl TakKe MOAYJIEM KPYIMHOCTH, KOTOPBIH BBIUHCISIOT C

TOYHOCTHIO 710 0,1

Az s+A 25+ Ap s+ AD s HAD 14

100

rae Axs- A1 sy Aoesss Aosis; Ao14—TIONHBIE OCTaTKa HA CUTaX, Y.
[Tecku st crpourtensHbix pabor (I'OCT S73f»—77) B 3aBHCHMOCTH OT 3€pPHOBOTO, COCTaBa

MOAPA3ACAIOT Ha KPYITHBIE, CPETHUE, MEJIKUE U OUE€Hb MEJIKHE.
JInst KaxJI0M TpynIibl MECKOB 3HAYEHUsI My M MOJHBINA O0CTaTOK Ha cute ¢ ceTKo Ne 0,83 mosmkHBI

COOTBCTCTBOBATH 3HAYCHUAM, IIPUBCICHHBIM B Tabm. 46.



Ta6mmma 46 Knaccudukaius 1meckoB Mo 36pHOBOMY COCTaBY

I'pynna necka M ITonHbIl OCTAaTOK HA CUTE
Kpynnsrit Cspiwe 2,5 Csbiite 1,5

Cpenumii 2,0-2,5 30-45

Menkuii 1,5-2,0 10-30

OyeHb MENKUl 1,0-1,5 Mesnee 10

[Ipumep.

ITocne npocenBanus HaBecku necka #=1000 r. Macca yacTHBIX OCTaTKOB IIECKA Ha KaXJ/10M CUTE COCTaBUJIa

Mo 14~ 130 I, Mj25— 160 T, Mo.e3~ 240 T, Mop315 =300 2,

my, ;4=140-r; npouwno uepe3 cuto ¢ cerkoit Ne 0,14—30 r>
BrruucrisieM 4acTHBIE OCTaTKU Ha CUTAX:

a1:2225 100=22L 100=13%
iyl 1000

a 15228 100= =2 100=16%
1T 1000

m g5z 240

08 100= — 100=24%
1000

a 0a15=20235 100=222 100=30%
11 1000

Pe3y.HI>TaTI>I OIpCACICHNUA YaCTHBIX MW IIOJIHBIX OCTAaTKOB Ha

3alUCBIBAIOT B Ta0auie. 47.

Taonuua 47

CUTax HUCHOBITYEMOI'O IIC€CKa

OcTraTku Ha cuTax ¢ pa3MepaMu OTBEPCTHH,

IIpomwno

B ocratia . MM Yyepe3 CUTO C
2,5 1,35 0,63 0,315 0,14 CeTKOM
Ne 0,14
YacTHEIH, T 130 160 240 300 140 30
Yacrtasii, % 13 16 24 30 1.14 3
TonHerit, % B 29 53 83 97

Hanecennast Ha rpadux (cMm. puc. 22) jomMaHas JUHHUS, XapaKTepU3yIollas 3€pHOBOM COCTaB
UCIBITYEMOIO IE€CKa, PacloyIoKeHa MEXAY NPEAEIbHBIMA KPUBBIMH, UYTO CBHJETENBCTBYET O mpuUrox- "

s0CTH IICCKa I TPUTOTOBJICHHUA OeToHa.

MO,Z[YJ'IL KPYIMTHOCTH ITECKA BBIYUCIIUM I10 (I)OpMyJ'IG

M

(Azs"ArastApe +AosistApe) =

100

= 13+29+53+83+87 =275

100



[To 3HaueHusM Monyns KpymHOCTH (2,8) ¥ moiaHOMY ocTaTKy Ha cute ¢ cetkoid Ne 0,63 (53%)
WCIIBITYEMBI TIECOK OTHOCHUTCS K KpYmHOMY TecKy (cM. Tabn. 46). [lecku ¢ momynem kpymHoctu 1,5—2
JIOTTyCKaeTCs MPUMEHTh B OeToHax Mapku 10 M200 1 mOaBOAHBIX KOHCTPYKIIMI MOCTOB.

[Teckn ¢ M*»=2,5 u Gonee peKOMEHAYEeTCs TPUMEHSATH JUIst 6eToHOB Mapku M350 u Beime. I
B ortuere o naGopaTopHoii pabore 3amonHsieTcs Tabia. 48, MOACUNTHIBACTCS MOIYJb KPYIMHOCTH M JaeTcs
3aKJIFOYEHHUE O MIPUTOTHOCTH MecKa JIst OETOHA.

Ocrarku Ha cuTax, Pa3zmep oTBepcTHil cuT, Mu [Iponuio
% 2,5 0,63 0,315 0.14 CKBO3b CHTO
0,14 mMm, %

Yactusle [Tonarie

2. OnpeneneHue coaep KkaHus B MeCKe IITMHUCTBIX U MBUICBUAHBIX YACTHII.

JlaGopaTopHoe 000opya0BaHKE U MAaTEPHAIIBIL:

BECHI C pa3HOBECAMM» CYLIWIbHBIN KA, COCY A OTMY4YH-BaHuA (puc. 23), CceKyHIoMep, MEeCOK.

W3 npoObl mecka, BBICYIIEHHOTO [0 TOCTOSHHOM MacChl M MPOCESHHOTO CKBO3b CHUTO C
OTBEepCTUSMHU quameTpoMm 5 MM, orBemuBaro? 1000 r, BBICHIIAIOT B cOCyl Uil OTMy4HuBaHus (puc. 23) H
3aMBAlOT BOJOW C TaKMM pPacdyeToM, 4TOObI BhICOTA ee ciiosi Haja meckoMm Obuta okosno 200 mwm. Ilecok
BBIZICP’KUBAIOT B BOJIE OKOJIO 2 YaCOB, IEPUOUUYECKU MTEPEMEITUBAS €0 CTEKISTHHON MaJIOYKOM.

ITo ncreueHun 2 4acoB IIECOK OHCPIUYHO IICPCMCIIMBAOT U OCTABJIAKOT HA 2 MHUH B IIOKOC, 3aTCM
CJIMBAOT MYTHYIO BOAY 4€pPE3 IBA HUIKHUX COMBHBIX OTBCPCTUA, OCTABJIAA HAJl IICCKOM clIon BOJBI 30 MmMm.

[locne 3TOro nomMBarOT B COCYJ YHUCTYIO BOAY /0 [EPBOHAYAIBLHOTO YPOBHS, 3HEPIHMYHO
[IEPEMEIINBAIOT, OCTABJIAIOT B IOKOE Ha 2 MMH M BHOBb CIMBAIOT BOJYy, KaK ONHUCHIBaJIOCH paHee. [lecok
MIPOMBIBAIOT J0 T€X IOp, IOKa cliuBaeMas BoJa He cTaHeT mnpo3payHoil. [IpombITyio mpolOy mnecka
BBICYLIIMBAIOT 10 IIOCTOSHHOM MAacChl M BBIUMCIAIOT CYMMAapHOE COJEp)KaHHE B HEM IIBbIJIEBHUIHBIX,
TJIMHUCTBIX M MWIIMCTBIX YaCTHIL ¢ TOUHOCTHIO 110 0,1%.

-

™1 100

I —
ezt m

F}Ie m-MacCa HABECKHU MECKa JO OTMYUYHBAHUS, KI'; M1-TO KC MMOCJIC OTMYYUBAHUA, KI'.

HcnpiTaHue TpoBOAST JBaX/Ibl M 32 OKOHUATENIbHBIN pe3yibTaT MIPUHUMAIOT cpeaHee apupmMeTnye-
CKO€ JIBYX ONPEACICHUN.

Pe3ynbrarel 3anucsiBatoT B Tabiuiy 49.
Jly1a 6eToHa TPaHCHOPTHBIX COOPYKEHUHM COJEp)KAaHUE B MECKE TNIMHUCTBIX W  MbUIEBUIHBIX YacTHUI[ HE
JO/KHO MPEBBIIAT [0 Macce: Ui | Mpe/IBAPUTENIbHO-HANIPSHKEHHBIX TPOJIETHBIX CTPOEHUM, 3KC-
IUTyaTUPYEMBIX B pailoHax co cpelHed TeMmmepaTypoil Hapy»XHOTO BO3/yXa HauOojee XOJOJHOM MTH-
naeBku 40°C, 1% ;

JUISL TIPOJIETHBIX CTPOEHMM M MOCTOBBIX KOHCTPYKLIMH, OKCIUIyaTUPYEMBIX B  YCIOBHAX»
MEPEMEHHOTO . YPOBHSA BOJIBI , 2 % U1 HAOPHBIX TPYO 2%, a 1ia 6e3HanopHbIx 3%.

Ne Martepuaiib Macca necka, Kr. Torm« %

HUCIIBIT
A0 OTMYYUBAaHHSA T IIOoCJIE OTMYYHUBAHH,

m;




3 Omnpenenenue coep:KkaHus B IECKEe OPraHMUECKUX MpruMeceil.
JlaGopaTopHoe 00OpyAOBaHUE U MaTEPHAIIBI: MepHble HUIMHApbEl Ha 250 mui—2 wt., 3%
pacTBOp enKoro Hatpus, 2%.-Hblil pacTBOp TaHUHA B 1%-HOM pacTBOpE 3THJIOBOTO CIIUPTA, ECOK.

Crenenb 3arpsA3HEHHOCTHU 1ecKa OpraHMYECKUMU IPUMECSIMHU
ONPEIEIAIOT METO0M OKpallMBaHUs (KoJIOpUMETpUUYECKUI
METO.) JUIS HCIIBITaHUS oepyT HAaBECKY recka pu €CTECTBEHHOM

BJIQXKHOCTH Maccoit 250 T.

[Tecok HachIMarOT IPU JIETKOM MOCTYKMBAHUM B CTEKJIIHHBIN MEPHBIN LIUIMHAP €MKOCThIO 250 M
10 otMeTku 130. mu u 3anuBaroT 3%-HbIM pacTBOpoM enkoro Hatpusi NaOH no ormerku 200 mi. [locne
SHEPTUYHOTO B30ANTHIBAHUS COACPKUMOE LIMIMHAPA OCTABIIAIOT B ITOKOE Ha 24 yaca U 10 UCTEYEHUU 3TOTO
CpOKa CpaBHMBAIOT LIBET paCTBOPA HAJl IECKOM C LIBETOM 3TaJOHA.

DTaJOH MPUTOTABIMBAIOT CIEAYIOUIMM 00pa3oM: pacTBOPSOT 2%-HbIN pacTBOp TaHUHA B 1%-HOM
pactBope: sTuioBoro crupta. [lomydenusiit pactBop OepyT B koimdectBe 5 mu Ha 195 mu 3%-kxo- ro
pacTtBopa efnkoro Hatpus.. [lolydyeHHyI0 cMech HaJIMBAaOT B MEPHBIM LMIMHAP BMECTUMOCTBIO ,250 Mmil,-
B30QJITHIBAIOT M OCTAaBISAIOT B MOKOe Ha 24 yaca. DTajJoOH B CBEXKEMPUTOTOBICHHOM BHUIE HMEET IIBET
KpEINKOro 4as.

KuakocTh HaJ IECKOM MOKET OBbITh HE: OKpallleHa HIIM LIBET €€ He TeMHee dTanoHa. Takoil mecok
OyZeT MPUro/eH Ui IPUTOTOBIECHUS OeTOHA.

B ToM cnyuae, korga okpacka )UIKOCTH 0Ka3aJlach HE3HAYUTEIBHO CBETJIEE 3TAHOJIA, COIEPKUMOE
MEPHOI'0 LUJIMH/pPA MTOJOTPEB B TEYEHHU 2—3 4acoB Ha BOJAAHON OaHe mpu Temmeparype 60-70 °C u BHOBb
CPaBHMBAIOT LIBET KUAKOCTHU C 3TAHOJIOM

Ecnu xe 1BeT )KUJIKOCTH OCTAHETCsl CBETJIEE 3TAJOHA, 3HAUUT KOJIMYECTBO OPraHMYECKUX BEILLECTB
HE IpPEBBIIIAET JOMYCTUMOro 3HaueHus. [Ipu 1BeTe >KMAKOCTH Ha TEeMHee LIBeTa dTajoHa HEOoOXOIUMO
BBINIOJTHUTH CIHELUAIbHOE HCCIEIOBaHUE Ui YCTAHOBJICHUS, NMPUTOJHOCTH IEcCKa Jii HPUTOTOBJICHUS
OeToHa.

4 .OmnpeneneHue NpuUrogHOCTu necka s 6erona coraacHo 'OCTy o JaHHBIM OTIBITOB.

[locne mnpoBeneHUs BCeX MCHBITAHUI C TECKOM IMOJYYEHHbIE  IIOKa3aTelld CpPaBHUBAIOT C
HopMaTuBHbIMU TpeboBanusiMu ['OCToB, mnpuBenéHHbIMM B Kaxaod pabote. B oruére mnumercs
3aKJIIOUYEHHE O MMPUTOJHOCTH NecKa Jyisi 0eToHa

B ciyyae HEpUTroAHOCTH YKa3bIBAETCS, IO KAKUM MOKa3aTeNsIM IECOK HE TOJIEH.

Jluteparypa

1. T'OCT 8735-88 Ilecok Jij1st CTpOUTENBHBIX pabOT. MeTOA UCIIBITAHUH.
2. TOCT 8736-2014 Ilecok st cTpOUTENbHBIX padoT. TexHuueckue ycnoBusl.

JlaGopatopHnas pabora. OeHKa KauecTBa HieOHs

Llenb paboTsl — 3yunTh KauecTBO IIEOHS I IPUTOTOBIICHUS OETOHA.
Copneprxanue pabOTHI:

1. Ompenenenue rpaHyJIOMETPUUECKOTO COCTABA.

2. Omnpenenenue cpeHei HaChIMHON TIOTHOCTH.

3. . OnpeneneHue MyCTOTHOCTH.

4. OmpeneneHHa BOIOMOTIIOMICHHS



5. OmpeneneHue MPUTOJHOCTH IMIEOHS Ui OCTOHA INTII CPABHEHHS JAHHBIX OIBITOB U MOPH
'OCTa.

[Topsimok paboThl

1. Onpenenenue rpaHyJIOMETPUYECKOTO COCTABA .

JlaGopaTopHoe 000opyI0BaHHE U MaTEpPHAJIbI:
Becnl 1 paznoBeckl, Habop cut ¢ otBepctusmu: 7,5; 10: 12,5; 20; 25; 30; 40; 50; 60: 70 MM, nIpoOBOJIOYHBIE
KousbLa-kamoper quametpom 90, 100; 110 u 120 MM, cymmnbabiii mkad. [lebenp pa3nuaHbIx Gpakiuii.
B 3aBucumocTu ot pazmepa (rpaBuii) (rpaBaa) moapas3aeisioT Ha Gpakiuu, MpyuBeaeHHbIC B Ta0muia 50.

Tab6mnuma 50
HaunGonpma |@pakius KpymHOTO 3allOJTHUTEIIS, MM
s KPYITHOCTh
3€peH
10 Ot 5 1o 10 mima ot 3 1o 10
20 Ot 5(3) no 10a cBprmie 10a g0 20
40 Ot 5 (3) mo 10, ca. LI no 23u cB. 20 10 40
70 Ot 5 (3) mo 10, cB. 10 1020, cB. 20 10 40 a ca. 40 no TO
120 Ot 5 (3) mo 10, cB. 10 mo 20, cB 20, cB, 70 40 cB. 40 10 70, cB. 70 70 120

Jns GeToHa THAPOTEXHUYECKUX B JIPYTMX MACCHBHBIX COOPYXKEHHH JOIMYCKAeTCs NPUMEHSTH
mebeHp ¥ rpaBuid Gppakiuu cbimre 120 1o 150 Mm.

[IlebeHp 1 rpaBUM JOJDKHBI IPUMEHSTHCS, KaK MPaBUIIO, B BUAE (pakiuil, pa3faeabHO JO3HPYEMBIX
IIPU IPUTOTOBIICHUSI OETOHHOMN CMecH.

Jnis onpeneneHusi 36pHOBOTO COCTaBa IEOHS €ro BBICYIIMBAIOT 10 MOCTOSHHOM Macchl U OepyT
po6sI B konuectse 5,10,20, 30 1.50 kr npu HaubosbLIeH KPYTHOCTH €r0 COOTBETCTBEHHO 5, 20, 20, 40, 70
u cBple 70 MM.

Kaxnayro ¢paknuio mebHs TpocewBalOT d4epe3 Ha0op KOHTPOJNBHBIX CHT C  OTBEPCTHSIMH
COOTBETCTBYIOIIMMH  HAaWMEHBIIEMY pa3Mmepy 3€peH nmaHHod ¢pakinuu d. Hambombmemy /I,
cpenaemy/l,=0,5(d + J1) m 1,251

[Tocne pacceBa Kaxk10¥ (pakIiK OMpenessio B3BEIIMBAHUEM YacTHBIE OCTATKH Ha KaXKJIOM CHTE B
rpaMMax a Mo HUM BBIUKCISIOT YaCTHBIE OCTATKH B MPOIICHTAX.

ar= 22100,
m

rae a) — YacTHBIA OCTATOK HAa JaHHOM cHTe, %o, ni—Macca 0cTaTEA Ha JaHHOM
CHTIe, I; m—Macca IpodsL T

IIo JaHHEDM YaCTHRR OCTATKOE BEMHCIIIOT IOIHEIE OCTATRKH.

Ai=Yayta

raie Ai—IogaMud OCTaTOK ya pacCcMaTpUBAeMOM CUTe» %; a—d4acTUM» OCTaTKH, %; a—OCTaTOK Ha
paccMaTpuBaeMoM cute, %o.

Pesynbratel pacceBa BHOCAT B Tabnwmma 51



Tabmuma 51

JlnameTpsl OTBEpCTHH CHT,|d, MM I cp. Mm I, mm | 1,25 n, MM
MH

YacTtHbie OCTaTKH, r

YacTHbIE  OCTaTKa. %

Ilonuere OCTaTKH, %

HopmaTtuBHbie MTOJIHBIC

ocTatk, %

TaMm, rae Mo TEXHMYECKUM TpeOOBAaHUSAM BBOJATCS AONOJIHUTENbHBIE CHTA, UX TUAMETP TAKXKe
3aHOCAT B Tabuuiy. CpaBHUBas MOJyY4EHHBbIE OT pacceBa IOJHbIE OCTaTKU C HOPMATUBHBIMH, IENAIOT
3aKJIIOYEHHE O IPUTOAHOCTH I1EOHS Ul OETOHA MO IPaHYJIOMETPUUECKOMY COCTaBY.

Jnst Oonbliel HArJIIHOCTH MO pPe3yJbTaTaM MCIBITaHUS CTPOUTCS TpaduK, Ha KOTOPOM IO OCH
a0CIUCC OTKJIAIBIBAIOTCA UAMETPBl OTBEPCTHH KOHTPOJBHBIX CHUT, @ MO OCH OpPJAMHAT HOPMATHUBHBIC
3HAYEHUs TOJHBIX OCTATKOB HA 3TUX CUTAaX IO Tadi. 51.

CoenuHsIsl TOYKHM, COOTBETCTBYIOIME BEPXHHUM IIPEIEIbHBIM 3HAUEHUSM IIOJHBIX OCTaTKOB, a
3aTeM—HIKHUM, [0JIydaeM IpejenbHble KpuBble. OTKIanbiBasg Ha 3TOM rpaduke (puc. 24) mosiHble
OCTaTKH UCHBITYEMOro 1IeOHs, COeNHS MOTy4YeHHbIE TOUKH, I0Jy4aeM KpUBYIO pacceBa. Eciau kpuBas He
BBIXOJUT 3a IpeJieNbHble, TO I1€0eHb CUMTAeTCs MPUrogHbIM. Ilo TakoMy NPUHLMIY MCIBITHIBAIOT BCE
(dbpakuuu medHs, BXOASIIEro B 0STOH.

Copneprkanue pa3IMyHbIX (ppakiuil B KPYITHOM 3alIOJHUTENE MIPU 110A00pe cocTaBa OeToHA JTOJIKHO
COOTBETCTBOBATh YKAa3aHHOMY B Ta0J1.52.

Tabmuma 52
HauGomnbmras Conepxanne Qppakiuii B KpyrmHOM 3amnoyiHurene, %
KPYIHOCTh MM

or 51010 |[cB 10 10 20 |cB. 20 10 40 |cB. 40 10 70 |cB. 70 o120

20 25—49 60—75
40 15—H1 20—35 |40—65 —
70 1»430 15—25 |20—35 35—55
120 5—10 10—20 |15—25 20—30 30—40

2. Omnpenenenue cpeiHel U HACHITHOW MJIOTHOCTH 11€0HS (TpaBusi)

JlabopaTopHoe 000opya0BaHNE U MaTEPHAIIBI:

Becwl HacronbHbie 1MDepOnaTHBIC, BECHl IS THAPOCTATHYECKOTO B3BEIIMBAHUS, CYIIWIHHBIN
mkad, cocyn Ui HachllleHHs 1ieOHs (rpaBwii) BOJOM, cUTa M3 CTaHAAPTHOrO HaboOpa, MeTayuIMyecKas
metka. [1lebenn ITonabie octatku %



JHaMeTpbl OTBEPCTHH CHT

Puc. 24 rpadHK 3epHOBOTO COCTaBa MeOHT

Puc. 25T ATHYECKHE BECEL
CeTdaTe (I PHPOBAHHEIH ) CTaKaH; 2—COCY] CO CIH-
BOM 19 BOJEIL, 3—CTaKaHYHK C APOOBI0 »I11
VDaBHOBEIIHEAHHA BECa CETYAaTOr0 CTaKaHa B BOJE:

N3 mebnst kpymHOCTRIO 10 40 MM OepyT mpoOy Maccoit okosio 2,5 kxr. [Ipu ucrbTanuu mieOHs
(rpaBusi) dpakuum kpymHee 40MMm OepyT mpoOy Maccoil okosio 5 kr, 3epHa kpymHee 40 MM JIpoOsAT 10
MOJTyYeHUsT YacThIl pazmMepoM He Oornee 40 MM. [IpoOy BBICYMIMBAIOT 10 IOCTOSTHHOM MAacChl, IIPOCEUBAIOT
4yepes3, CUTO C OTBEPCTUSIMH COOTBETCTBYIOIIMMH HAaMMEHBIIEMY pa3Mepy, 3€peH AaHHOW (ppakiuu-meOHs
(rpaBusl) M M3 OCTaTKa Ha CUTE OTBEMIMBAaIOT JBe HaBecku mo 1000 r kaxnas. 3aTeM KakIyl0 HaBECKY
meOHs ( TpaBHsi) HACBIIIAIOT BOZOHM MOTpykas B BOJY KOMHATHOH TeMIlEpaTypbl Ha 2 4aca Tak, 4TOOBI
YPOBEHb BOJIBI B COCYZIE€ OBLI BBIIIE IOBEPXHOCTH MICOHS (TpaBusi) He MeHee yeM Ha 20 MM.

[Tocne sToro npoOy mebHs (TpaBusi) BBIHUMAIOT U3 BOJIBI, YAAJss BIATy C UX MOBEPXHOCTH MSTKON
- BrnaxHoil TKaHBIO, W B3BENIMBAIOT CHAdaJa Ha HACTONBHBIX mH(epOIaTHRIX Becax, a 3areM Ha
ruapocTaTuyeckux (puc. 25)

CpeIHIO0 TUIOTHOCTh BBIYUCISIOT 1O (POPMYJIE

mp
Po=——"— r/em?’
g~y



I'me m—wmacca mpoOBI B CyXOM COCTOSIHUH, T, M;—Macca MpoObl B HACKIIIICHHOM BOJION COCTOSIHUH

Ha BO3JyXe, I'; Mp-Macca MpoObl B HACKIIIIEHHOM BOJION COCTOSIHUH B BOJIE, T ps—TUIOTHOCTh BOABI, paBHas 1

r/em’.
PesynbTarsl HcnibITaHUS 3aHOCAT B Ta0JI. 53.
Ta6numa 53
Nencn.  |[Marepuan |Macca mnpo6sr B|Macca mnpoOsl B|Macca mpoOsl B|Cpennss
CYXOM COCTOSIHUM,|HaChIILIEHHOM HACBIILIEHHOM IUIOTHOCTb
T,T COCTOSIHUU «a|cocTosiHue B
BO3/yXe» BOJIE, T%, B*
1
2

3a OKOHYATENbHBIN pe3ylbTaT NPUHUMAOT CpelHee apUPMETHYECKOe 3HAYEHHE [BYX HCIIBITAHUH,
OTJIMHYAIOLINXCS APYT OT Apyra He Goxee 0,02 r/ev’.

Omnpenenenre HACBHITHOM MIOTHOCTH 1IEOHS (TpaBus)

JIaGoparopHoe 000pyI0OBaHNE ¥ MAaTEPHAIIBI:

Becwl HacTobHBIC TT(EepOIaTHBIC, CYIHIBHBIN Kad, MepHbIe IMIUHIPEL. [I[eOeHb.

BhIcylIeHHBIH IO MMOCTOSTHHOM Macchl IIeOCHb Mpu HauOoubIIeld KpymHocTH 10 MM HACBINAIOT C
BBICOTHI 10 CM B IpEIBApUTEIILHO B3BEIICHHBIA MEPHBIN IHIUHIP 00beMOM 5 JI 0 00pa3oBaHMs KOHYCA,
KOTOpBI CHUMAaeT BPOBEHb C KpasMu (0e3 YIUIOTHEHHS)» IMOC]e Yero HUIMHAP co IedHeM (rpaBuem)
B3BEIIMBAIOT. HAaCKHIMHYIO MIIOTHOCTH BBIYHCIISIOT C TOYHOCTHIO 710 10 kr/M3 1o gpopmyne

__Mgp—Mly

Bs=

IJIe m;—Macca MEpHOTo WIMHIIPA, KT; T —Macca [UJIUHIpA O MeOHeM, KT

V—o0beM unHapa, M. JIaHHBIC 3aHOCAT B TaOM. 54.

Ne ucn. M Macca mepHoro|Macca nununapa c|O6beM Haceimnas
atepuai LWIMHIpA, My KT |11e0HeM, LUAJIMHIPA, IIJIOTHOCTb.
1
2
3a OKOHUYATEeNbHBIH pe3yjibTaT MPUHUMAETCA CcpeaHee apu(pMETHUeCKOoe 3HaueHHe JIBYyX
UCIIBITAaHUN.

3. Onpenenenre MyCTOTHOCTH.
[TycroTHOCTB 11€0HS (TpaBusi) ONPEAEISIOT 110 IPEBAPUTEIbHO HalIEHHBIM 3HAYCHUSIM CpEAHEN 1
HACBHITHOW TIOTHOCTH meOHs (TpaBusi). [IycTOTHOCTE 110 00BEMY BBIYUCISIOT ¢ TOYHOCTHIO 110 0,1%

- pH
V=1 =32 ) 100,

rie Py—CpemHsist INOTHOCTH 3epeH MmiebHs (TpaBHst), T/CM3; HACHITHAS [IOTHOCTD IeGHS (TpaBs), T/CM .



[TycroTHOCTB 1I€OHS /Ui OETOHA HE JIOJDKHA MpeBbIaTh 45% B 0TUETE pe3yabTaThl ONpeIeIeHUs
MyCTOTHOCTH IIeOHs CBOAAT B Ta0. 55.

MaTepuan CpenHsisi INIOTHICTh HaceinHast ma0THOCTh [TycToTHOCTS.
Py, r/em’

4. OnpeneneHHa BOAOMOTIIONICHUS

JlaboparopHoe 000pyaI0BaHNE HU MaTepUabL:

Becpl, MeTannueckas meTka, CyImmibHbIN mKad, cocy ¢ Boaou, [1]eGeHs.

OT moaJiexaniero UCHbITaHuio IeOHs (rpaBusi) oTOMparoT Mpoly, Macca KOTOPOW 3aBUCHUT OT
HauOonpIIeld KpynHoctu mebHs (rpaBus). Hampumep» npu Hambombmei kpymnoctu go 10, 20, 40 mm
OepyT mpoOy cooTBeTCTBEHHO Maccoii 0,5; 1 u 2,5 kr.
3epHa 0TOOpaHHOI MPOOBI OYUIIAFOT METAUIMYECKOW MIETKOW OT PBHIXJIBIX YACTHIl U TBLIN» MPOMBIBAIOT U
BBICYIIMBAIOT B CYIIWJIBHOM IIKa(y J0 MOCTOSSHHON MaccChl, 3aTeM IMOMEMIA0T B COCY/] C BOJOW KOMHATHOM
TeMIeparypsl Ha 48 4acoB Tak. 4TOOBI YPOBEHb BOJIBI B COCY 1€ OBLI BBIIIE TOBEPXHOCTH 1I€OHS (TpaBusi) HA
20 mm. Ilocne BbIIEpKHBaHHMS B COCYA€ €ro BBIHMMAIOT, BBITHPAIOT MSTKOM BIAQXXHOHW TKaHBIO H
HEMeIJIEHHO B3BemuBaioT. [Ipu 3ToM Maccy BOAbBI, BBITEKAIOIIEH W3-TOJ 3€peH wieOHs (rpaBus),,
MOMEIIIEHHBIX Ha YallIKy BECOB, BKIIOYAIOT B MAacCy MPOOHI.

Bogonornomenne medHs (rpaBusi) Bol BeraucistoT ¢ Tounoctsio a0 0,1% mno dhopmyne

B =271 1007

My
r7ie mj—Macca npoobl B CyXOM COCTOSIHUH, T'; T2—TO K€ B HACHIIIIEHHOM BOJIOW COCTOSIHUH, T.

3a BO,Z[OHOFJ'IOH_IGHbC MNPpUHUMACTCA CPCAHCC apI/I(I)MeTI/I‘-ICCKOG BOIOIIOTJIOMICHUA IBYX Hp06 H_IC6H5{

(rpaBus).
Pesynbrath! onpeseneHus BOAOMOTIONICHUS ICOHS CBOJISAT

Marepuan [Macca mnpoObl B cyxoMmM| Macca poObI B| Bononornomenue,
cocrostaum, ml,I” HACBIILIEHHOM BOJIOM
COCTOSIHMHM, M2 2

5. OmnpeneneHve NPUTOAHOCTH IIeOHS AN OETOHA CpPaBHEHUS JAHHBIX OIMBITOB C
I'OCTamu ompeneneHuss TPUTOAHOCTH MIeOHS nns OeroHa» BeimuckiBaloT u3 ['OCTa
TeXHUYECKHe TpeOoBaHUs Ha MIEOCHb s JAHHOTO OETOHA, CPaBHHMBAIOT WX C JAHHBIMU
WCIIBITAHUH U JEJIaI0T COOTBETCTBYIOLIEE 3aKIFOYCHHUE.

Jluteparypa

1. TOCT 8267-93. IlleGenb W rpaBUil M3 IUIOTHBIX TOPHBIX MOPOJ Ui  CTPOMTENBHBIX paboT.
TexHuueckne yCioBUS.

2. TOCT 8269.0-97. lllebenp m TpaBuWil W3 TJIOTHBIX TOPHBIX TOPOJ M OTXOJIOB IPOM3BOJCTBA IS
CTPOUTENBbHBIX paboT. MeTo1bl PU3UKO - MEXaHUUYECKUX HCTIBITAHHM.



[IpakTuyeckas padora. Pacuer u moxbop cocraBa TspKenoro 6eToHa

Llens paboThl — O3HAKOMUTH YUYAIIUXCS CO CIOCO0aMM pacdyéra U OINpeNeIeHUs] COCTaBa
TSDKENIoro OeToHa

Copneprxanue pabOTHI:

1. Pacuér mommHanmpHOro coctaBa OetoHa. Ompenenenue kod(dduimeHnta Bbixoma OETOHHOM

CMECH.

2. Pacuér pacxoaa mMaTepuaaoB Ha MOJEBOM COCTAB

3. Pacder pacxosma MarepuaaoB Ha eMKOCTh OETOHOMEIIATKH

4. Ilpumep pacuéra 6eTOHA.

[TopsiioK BBITOTHEHHS PAOOTHI

[TonGop coctaBa Tsxkenoro (OOBIYHOTO) OETOHA COCTOMT Ha COOCTBEHHO pacyera u
nmojdopa OSTOHHOM CMEeM C MeJbI0 YCTAaHOBIICHUS HanOoJiee PAMOHAIBHOTO COOTHOIICHUS
MEXIy COCTAaBJIIONIMMH MaTepuajamMu (LIEeMEHTOM, BOJOW, MECKOM, IIeOHeM WM TpaBUEM U
APYTUMH JO0O0aBKaMH), KOTOpOe oOecreynBaeT TpeOdyeMylo MPOYHOCTH OETOHA, MOABMKHOCTH H
KECTKOCTh OETOHHOI CMECH.

[lpu 3TOM cojaepkaHuWE I[IEMEHTa B COUHHIIE OO0bEeMa JODKHO OBITh MHUHHMAJIbHO
JOMYyCTUMBIM.

[lepen pacueToM OeTOHA ydYamIWecs IOJY4YarOT JaHHBIE O CBOMCTBAX COCTAaBJISIFOIIUX
MaTepHaJIoB.

Paznuuatot 1Ba cocraBa 0eTOHA: HOMUHAJIBHBIN (J1a0OpaTOPHBIN ),pacCUNTaHHBIN AJI1 MAaTEPUAJIOB B
CyXOM COCTOSIHUM, W TPOW3BOACTBEHHBIH (TIOJEBON)—UII MaTepHajoB B ECTECTBEHHO-BIIAKHOM
COCTOSIHUH.

Jlyist pacueTa cocTaBa TsDKEIIOro 0eToHa HauboJjIee MPOCTON METOI—IIO «a0COIFOTHBEIM 00beMaM».

B ocHOBY 3TOr0 MeTOAA MOJIOKEHO YCIOBHE, YTO CBEXKE-TPUTOTOBJICHHAsE OETOHHAS CMECh IOCIIe
YKIIQJKU B (OpMY MM B OMAIyOKy U YIUIOTHEHUS HE OYJeT UMETh IyCTOT.

CoctaB 0GeTOHa MO METOAY «aOCONIOTHBIX OOBEMOB» MOJOMPAIOT BHayajle OPHUEHTHPOBOUYHBIM
pacueToMm, 3aTeM pacueT YTOUYHSAIOT IO pe3ylbTaraM NpPOOHBIX 3aMECOB M HUCHBITAHUN KOHTPOIBHBIX
00pasIoB.

Crnemyer OTMETUTH, YTO MOHSTHE «aOCOIIOTHOTO» 00BhEeMa 37€Ch YCIOBHO, TaK KaK B 3aIlOJIHUTEINE
HE YYUTBIBAIOTCS TIOPHI, KOTOPBIE 3ATIOJTHEHBI BO3AYXOM.

1. Pacuer HomMmuHanBHOTO cocTaBa OeroHa. Onpenenenue kKodduieHTa Bpxoaa 0€TOHHON CMeCH.

Jns pacdera cocTaBa HEOOXOJMMO HMMETh CIEAYIOIIME JaHHBIE: 3aJaHHYI0 MapKy OeToHa
TpeOyeMyto ynoOOyKiaibIBaeMOCTh OETOHHOM cMmecH, ompefenseMyro ocaakoil koHyca OK, cm, a Takxke
XapaKTepPUCTUKH MCXOJHBIX MaTepUAJOB—BUA M AaKTMBHOCTb LIEMEHTa R ,HaCBIIHYI0 IJIOTHOCTh
COCTaBISIOMMX DPun, Pus, Pem CPEAHIOI IUIOTHOCTB Pou, Poms Pom, IYCTOTHOCTH IIEOHS (TpaBHA) Viye
HauOOJIBIIYIO0 KPYITHOCTh UX 3€PEH U BIAXKHOCTH 3anoaHuTened Wy, Wp,.

CocTaB GETOHA PacCYMTHIBAIOT Ha | M’ GETOHA B CIEAyIOMIEH IOCIEI0BATETBHOCTH: BBIAUCISIOT
BOJIOLIEMEHTHOE OTHOILIIEHUE, PacXxojJ BOJbBI, PacXojJ IEMEHTa, pPacXoJbl KPYIMHOTO U MEJIKOTro
3amosHUTENeH Ha | M? GETOHHOI CMeCH.



& -
B1l= # ang oeToHOE ¢ B/II =04
Rg+0.55R, ’

B/L= _ Fa a14 oeToHOE ¢ B/1I<0 .4

HE_UJSEj.Hu
Tabnuma 57
XapakTepHucTuKa 3aloIHUTENEH U LIEMEHTa 0, O
BricokokauecTBEHHEIE 0,65 0,43
PanoBrle 0,60 0,40
IToHnxeHHOT O KauecTBa 0,55 0,37

Pacxoz BOIbl (BOZOIOTPEGHOCT, JI/M’) OIPEACISIOT HCXOS > U3 3aJaHHON yHOOPYKIa[bIBACMOCTH
OeToHHOU cMecH 1Mo Tabu1. 58, * KoTopast COCTaBlICHa ¢ YYE€TOM BUJIA U KPYITHOCTH 3€pPEH 3aIlOTHUTEIS.

Tabauia 58
VY no6oykiaabpIBaeéMOCThb Oeronnoii| Pacxom Bompl, Kr/mM3 mpu  HauOOJIbIIEH
cHecH KPYIHOCTH 3aIlOJIHUTENS, MM
Ocanka XKectkocTb, cM rpaBus meoust
konyca, |mo ['OCT [0 TEeXHUYe-
cM 10181.1-81 ckomy  Buc-|10 20 40 10 20 40
KO3UMETPY
1 2 3 4 5 6 7 '8 91
0 31 120—90 150 135 125 160 145 (135
0 30-20 80—60 160 145 130 170 150 (145
0 20-11 50-30 165 150 135 175 155. (150
0 10-5 15-30 175 160 145 185 160 (155
1—2 - - 185 170 155 195 170|165
3—4 - - 195 180 165 205 180 (175
5-6 - - 200 185 170 210 195 | 180
7-8 - - 205 190 175 215 200 | 185
9-10 - - 215 200 185 225 210 | 195

[Tpumeuanue. JlanHble TaONUIIBI CIIPABEIUBEI JIJIsl OETOHHOW CMECH Ha MOPTIIAHLIEMEHTE U MeCKe
cpenHeil kpynHoctd. Ilpu wHcmonb3oBaHMM MyHIOJAa* HOBOTO TMOPTJIAHAILIEMEHTa pacXxod BOJbI
yBenuuuBaercs Ha 20 Kr/M°, B Clly4ae MPUMEHEHHsI MEJIKOTO MEeCKa pacxoJ BOoAbl yBenuuuBaercs Ha 10 xr»
a IIPY UCTIOJIB30BAHUM KPYITHOT'O ITecKa yMeHbIaercs Ha 10 kr.

[Tocne onpenenenus konuuectBa BoAsl 1uist 1000 1 (1M3) 0eToHa, MOIb3YsICh
BononementHbIM oTHOIIEHHEM B/II, MOACUMTHIBAIOT KOJTUYECTBO [IEMEHTA!

1.1=B:(%1 KT



Pacxoy 1meGHs (TpaBus) 1 IIecka Ha 1 M> GeTOHa COCTABHT:

1000
=7 &
P | e T

g=[1mm—(F += + )] Py . KT,

roe L, B, II, [Il—wmacca martepuanos, kr B 1 M 6eTOHa; Pw Pe- Pn. Py—HCTHHHAS IUIOTHOCTH
[IEMEHTA, BOJIbI, TTeCKa M MEOHs,; KI/JI; Pyy—HACHITHAS JIOTHOCTD MIEOHS, KI/JI.

Pacxon Koadduuuent a npu B/L]

IIeEMeHTa 04 05 0,6 0,7 0,8
250 - - 1,26 1,32 1,32
300 - 1,3 1,36 1,42 -
350 1,32 1,38 1,44 - -
400 1.4 1,46 - - -
500 1,5 1,56 - - -

Onpenenus pacxoa komrnonentos L[,B,IT u I1] na 1 M> GETOHHOI CMECH, BBIUUCISIIOT €& TIOTHOCTS:
Pos = LI+B-+IT+111, Kr/M°
U ko3¢ dumment Beixona 6ETOHHON cMecH [3:

B=0,55-0,75

. g+ By +I1o+ 11
Vs latBrtlatllly

e

P
rae L Bs, I1;. llIs—macca niemenTa, Bofbl, iecka U meOHs (TpaBusi), U3pacX0I0BaHHBIX Ha 3aMeC, KT Pgc—

IUIOTHOCTH OETOHHOM CMeCH, KI/II.

3Hast 00beM OETOHHOM CMEeCH B 3aMeCe U PacXo/i- MaTEpPHUAJIOB JIJIS MOJTYUEHUS
ITOro 066EMa MOKHO ONPE/IETHTh YTOUHEHHBIH PACX0/] MATEPHATIOB Ha 1M, KT

1= 11;+1000 1= By=1000
V: ’ V:
M,+1000 I 11,1000
0 Vo Va
.2. Pacuér pacxoaa MaTepuagoB Ha MMOJEBOM COCTAB
Bripaxkenue coctaBa 6eToHa GOPMYIONA.
Tax KaK 3aMOTHATETU Ha MIPOU3BOJICTBE BCerna cojiepkar

HCEKOTOPOC KOJIMYCCTBO BJIAI', TO 3TY BJIary HeO6XOI[I/IMO YUYUTBIBATDH B PACUCTC COCTaBa OcToHa.



Maccy mecka u 1IeOHs, OMpENEICHHYIO 10 pacyeTy id'CyXHX-MaTepuajoB, HEOOXOIUMO
YBEMYHUTH. Ha MACCy COCPIKAIICHCS B HUX BOJIBI, & MACCY ~a0Ibl, ONIPEICTCHHYIO Ha | M GETOHa, CIeayeT
YMEHBIIUTh HA Maccy BOJIbl, COIEPIKAIIEIHCS B 3aIIOJTHUTEISIX.

ITosieBoii cocTaB OIpeneseTcs: TAKUM 00pa3oM:

Wy
g&ia:u: MHEEM:H_E 100°

%m=m—ggl%z Broz= B (1uu+ miﬂﬂ)

rae LI, I1, III, B—pacxoas marepuanoB Ha 1 M3 OeToHa Npu Cyxux marepuanax, kr; W, Wy —
3
BIIQXXHOCTh mecka v meoHs, %; non, [Thon. Mnon. Broxr— TONEBBIE pacxopl MaTepuanoB Ha 1 M~ OeTOHA ¢
Y4E€TOM BJIQKHOCTH MaTEPHAJIOB, KT.

CoctaB OeToHa BbIpaxkaroT GopmyInoi

Hﬂ Loy . Hﬂ &1 . IH! &1 — - Hﬂ &1, IH! Lrad
Hﬂ Lo Hﬂ (g Hﬂ T o HR Lok HR T

3. Pacuer pacxoga MaTCpruajioB Ha EMKOCTb OETOHOMEIIAJIKH.

[ToacueT pacxona MaTepuaaoB Ha 3aMeC OETOHOCMECHUTEIIS OTIPEICTICHHOM EMKOCTH MTPOU3BOJIAT 110
dbopmynam:

I:Iilll D.] ﬁ LL'[ lU!I:I D.] ﬁ

1000 1000

= I:ID.'.I H B= I:ID.'.I H
1000 B. 1000 B.
I'ne Vy- 00bEM GeTOHOMEIIANKY , 7T; 3- K03 PUIMeHT Beixoa 6eToHa

[Tpumep. Tpebyercs monoOpaTk coctaB Tspkenoro 6erona 6apku M300 ¢ MOABMIKHOCTBIO CMECH
OK=3 cm nns OGeToHMpoBaHHS OATOK W PacCUMTATh PACXOJl MAaTEpPUATIOB Ha 3aMeC OCTOHOMENIAIKH C
oobemMoM Gapabana VM=1200 .

Marepuansl: nopTiaaHaueMeHT Mapku 480, HACHIMHOM IUIOTHOCTBIO pHC. 1,2 KI/J, UCTUHHOU
IUIOTHOCTBIO pIl =3,1 KI/J; MECOK C HACBHIMHOM IUIOTHOCTBIO B CYXOM COCTOSTHMM, UCTUHHOW IJIOTHOCTBIO
p=2,02 xr/n, ¢ BIaxkHOCThI0O W,3%; 11e0eHb ¢ HACHITHOW TJIOTHOCTHIO B CYXOM COCTOSHUH 1,6 Kr/1, uc-
TUHHOM IIJIOTHOCTBIO
HauOoJIbIIeH KPYHOCTHIO 3epeH 40 MM U BiaxkHOCTbIO W ;=1%.

[Ipumep pacuéra GeroHa:
OmnpenensieM HOMUHAJIBHBIN cOcTaB OeTOHA.
OmnpenensieTcst BOJOLIEMEHTHOE OTHOLICHHE:



= R, _ 0,65=480 —0.68
Rg+0,53R,  300+0,5:0,65:480
rae 6—0.65 mo 1abm 57
Pacxox Boasimo TadI. 58 114 OeTOHA Ha e0He IPH ocaike KoHyca 3 cM (B) =
175 (k).
PacxoxnemeHTa Ha 1 M° DeToHA:

II=B : (B1)=175 : 0.68 =239 gT.
Pacxoa meOHg Ha 1 M° OeToHA:

1000 1000
g_j'[f T — 1 T =14161\—f:

T n}'mmﬂ'l'a 1.:5 D_.43H1_.3+2'B

2

rae a—1.3 mo 1abm 39

Pacxoamecka Ha 1 m° OeToHa:

= —_ E E = J— E % L ] =
I [mnn (pu+pu+E)]pg [1[][]{] (3J1+ - +1?5)] 2.62=617 &r.

Kaxx b1t y‘IaHII/If/'ICSI MoJIy4a€T MHAUBUAYAJBHYIO KAapTO4YKY-3aJaHHUC C HMCXOAHBIMHU OAaHHBIMU H
BBIITOJHACT PAaCUCT B TCTpAAU IJIA JIaGOPaTOpHBIX pa60T.
Hroro 2429 kr— haKTHIecKad ILTOTHOCTE DeTOHHOH CMEeCH.
IIepecdeT cocTaBa DeToHa Ha noaesoil. Tak KaK IecoK HMeeT BIasKHOCTE W= 3%_ a
mebdeHs Wy = 1%, HeobXoaHMO YMeHBIIHTE PacieTHOE KOIHIeCcTEO BOIRI HA MaCCy

.. W, — W,
BOJEI, cOodep:#alefica B meckKe g*wg | mebHe 11+ ﬁ:

WD
100

Wi
100

B:=B— (0 I=+m

)=1 87- (599 % + 1366%)=156 KT

KoaHEdecTBO DecKa cIelyeT VBEIHIHTE Ha Maccy cOoJepsKalmeHca B HeM
BO IBI-

Iy = I+ T1 2= — 599+599 —_ — 617kT.
R R 1 11 100

KoaHdecTBO e DHA cIedveT VESIHYHTE Ha MACCY Comep:Kamefca B HeEM
BOOBI:

= Trpe1r e = + 1 _
Ll = II[+10] = = 1366+1366 _—=1380 xr.

TaxmunM cOpasoM, DoaeBoH cocTab DeTOHA [Io Macce DyIeT:

617 _ 1380

=1: _
277~ 277

F |:F"
F |a:1
’F LE

=1:22:5.

OmnpegenleHHe pacxola MaTepPHAIOE Ha 3aMec OeTOHOME IIATKH, eMKOCTBIO
1200 1. Konu4ecTBo MaTepPHAIOE Ha OJHH 3aMeC COCTaABHT!

BV 0,66=1200

L= = 2 =7 -
T 1000 Ha 1000 277 =218 kT,
I, = BV, _ 0.66:1200 ..o _ oo KT

1000 “F 1000

AV, _ 0.66=1200 _ )
Ll = S0 111, = 225220 1080 = 1090 &
B,=2Yupg - 066-1200 4 156 123 k-

1000 1000



JIaGoparopHas pabota. beron. Mapka GeToHa, kiacc 6eToHa.
Lenb paboThI - U3YYUTH METOJIBI OTIPENIEICHUSI MAPKU U KJlacca OETOHA.

Copneprxanue pabOTHI:
1.U3rotoBnenue oo6pasnos (kyoukos 10x10x10)

2. Ilpenen mpovYHOCTD MPHU CHKATHH (MapKa)

3. Onpenenenue kinacca 6eToHa.

4. DHeprocoOeperaromnye 100aBKH.

BeroH — nckyccTBEHHBIN KaMEHb = IIEMEHT + BOZa + MECOK + I11e0eHb WIM TPaBHil.

Usrorosnenue 06pasios: Ha 1M3 6etona = 1.000.000 Mm?2.

LT = 300xkr. I = 300r. 10x10x10(cM?) = 1000cm3
B =150m. B =180 M.

IT = 520xr. I1=520r.

LI = 1300xr. LI = 1300r.

OCHOBHOW KaueCTBEHHOW XapaKTEPHUCTUKOH OeToHa sBIseTCs ero mapka. OHa ompenensieTcs MpeaeiioMm
MIPOYHOCTH TIPH CIKATUM CTaHJIAPTHBIX 00pa3iioB — KyOooB 10x10x10. M3 6eToHHOM cMecH U BBIIEPKUBAIOT B
HOpPMAaJIbHBIX YCJIOBUSX 28 CYTOK.

- O0pa31bl U3roTaBIMBAIOT B pa30OPHBIX CTATBHBIX (popMax.

- Ilepen yxnankoii 6eToHHON cMecu (POPMBI OUMIAIOT OT OCTATKOB OETOHA, BHYTPEHHIOIO MOBEPXHOCTD
CMa3bIBaIOT CMa3KOil.

- [InacTrunyro OETOHHYIO CMECh YKIIabIBAIOT B JOPMY U yCTAHABIMBAIOT HA BUOPOILIOIIAIKY.

- [locne ynnmotHeHust 06pa3ibl XpaHAT B popMe MOKPHITHIX BIAXKHOHN TKaHbIO, Ha 28 CYTOK.

- UcnipiTanne 6eToHa Ha CKaTUHM U ONPEJEIICHNUE €r0 MapKH.

- [logrotoBneHHsbIN AJ UCHBITAaHUS 0Opa3el] yCTaHaBIMBAIOT HAa OMIOPHYIO IJIUTY Mpecca.

HcnpiTanus GeToOHa Ha CKATUM U ONPEJIENIEHUE €r0 MApKH.

10x10x10 (cm)

I'mapaBnnueckuii npecc, KyOuK.

Ppa3p.
R6: pr*K

6.3.5. Onpenenenue NoABMKHOCTH OeTOHHOI cMecH. JlabopaTopHOe 000pyI0BaHNE H MaTEpHUAIbI:
dbopma-koHyc (puc 26), MeTayuiMueckas IMTHIKOBKA AuamMeTpoM 12 mm, metammueckuii mmuct 70X70 cwm,
JIMHEHKa, KellbMa. beToHHast cMech.



Puc 26.

Cragnapreaz
dopMa; KOEYC 114
OIDeIeTeEER

W3 mMarepuanoB, pacCUMTaHHBIX Ha MPOOHBIN 3aMec, TOTOBUTCS OeTOHHAsE cMech. [10IBIIKHOCTh OETOHHOM
cmecu ompenemnsierca cranaapTtHbiM kKonycoMm (I'OCT 10181JI— 81). Beicora konyca 300 mm, auametp
HwkHero ocHoBanusg 200 M, BepxHero 100 mm.

dopMy yCTaHABIMBAIOT Ha TUIOCKYIO TOPU3OHTAIBHYIO TIOBEPXHOCTD, MPEABAPUTEIHHO MPOTEPTYIO U3HYTPU
BIIQXKHON TKaHbBIO, 3aT€M Uepe3 BOPOHKY (OpPMY 3aIlOIHAIOT TPEMs POBHBIMH I10 BBICOTE CIIOSIMU OETOHHOM
CMECH C YIUIOTHEHUEM KaXKJIOTO CJ0s 25-KpaTHbIM IITHIKOBAHUEM METAJUIMYECKOM IITHIKOBKOU

nuameTpoM 12 MM u amuHoit 600 mm. [locne ykmaaky M MITHIKOBaHUS W30BITOK OETOHHOM CMECH Cpe3aroT
KEIbMOU BPOBEHB C KpassMu (POPMBI .

3areM ¢opMy CHUMAIOT , HE pa3pylias OCTOHHBIM KOHYC, W CTaBAT PSAJIOM CO CMECHIO.
OcBoOoxénHas oT Gopmbl OETOHHAs CMeCh IO JEWCTBUEM COOCTBEHHOM Macchl HauMHaeT ocenarh. Ha
BEepXHEe OCHOBaHHE (HOPMBI KOHYCA YKIJIAIbIBAIOT METAIIUYECKYIO WIH JACPEBIHHYIO JTUHEHKY, OT HHKHETO
pebdpa KoTopoit Apyroit muHelkoi «mepstoT ocaaky konyca OK. ¢ Tounoctsio 10 0,5 cM pucyHok 27

‘ "4

Prc 27. OnpegeneHne NOJBHXHOCTH
OSTOEHOH CMeCH CTaHJapTHEIM
KOHYCOM:

[Ipu mpoBeZieHNH MCTIBITAHUS BPEeMs, 3aTPAYeHHOE Ha MOJBEM KOHYCA, JOJDKHO COCTaBISATh S—7
cekyHn. OOmiee BpeMs HCHBITaHHWS C Kayalla HAMOJHEHUS KOHyca M JO0 MOMEHTa H3MEPEHHs OCaIKh
OCTOHHOMW CMeCH He JOJHKHO MpeBhIaTh 10 MUH.

3HaveHHE 0CaKU KOHYCa (CM) XapaKTepu3yeT MOJABUKHOCTh UCTIHITHIBAEMON OETOHHON CMECH.

B oruere ykaseiBaercs BenmumHa ocaakun OK, ¢M W Jaercss 3aKiIIOYEHHE O COOTBETCTBUHU
MOJIBUKHOCTH CMECH 3aJ[aHHOM

6.3.6. Onpenenenue keCTKOCTH OETOHHON CMECH.

JlaboparopHoe 000pyI0BaHUE U MAaTEPHUATIBI:



puOOp IS OTIPEACIICHHsI )KECTKOCTH OCTOHHOM CMecH, BUOPOILIONIaaKa, CeKyHaoMep. beronnas
CMECh.

PaboTta BBINIONHSETCS OAHMM W3 TPHUBEACHHBIX CHOCOOOB B 3aBHCHMOCTH OT HMMEIOLIETOCS
o0opymoBaHUsI.

Jliis onpesieneHus ’KeCTKOCTH OETOHHON CMECH MPH KPYIHOCTHU -3epeH 10 40 MM NMPUMEHSIOT CTaHJapTHBIN
pubop (puc; 28).

Prc 28 TIpuOop 1711 onpeaeIeEHA JKeCTKOCTH OSTOHHOH CMECH:

I—LII/IJ'II/IHI[pI/ILICCKOC KOJIbIIO C (1)J'IaHI_[eM B OCHOBAHHH, 2—y1'IOpI>I AJI1 KPCIUICHUA KOHYCA, >k—KOHyc; 4—
BOPOHKa; 5—H_ITaHFa; 6—HaHpaBJ'I}IIOH_Ia}I BTYIJIKA, 7—BTy.]'IKa AJI KPCIUICHUA JTUCKA, 8—I[I/ICK € IICCTHIC
OTBCPCTHUAMU; *—IITATUB; 10—(1)1/1Kc1/1py101ua;1 BTYJIKA C 3a’)KUMHBIM BUHTOM.

[Tpubop cobmpaercss m yKperuisieTcs Ha BHOpOIUIOMIaAKe ¢ yactoTod kosmebanuit 2800—3000 B
MUHYTY ¥ amruatynoi 0,5 mm. OOmias macca aucka §, ITaHTH S5 T0IDKHA COCTaBIATh 2750450r.

[Mpubop (pumc. 28) Ha BUOpOIIIONIAKE YCTAaHABIMBAIOT B CIEAYIONMEM MOPSAKE: IKECTKO
3aKPETUISIOT IIJTMHIPHYECKOE KOJBIIO , B HErO BCTABIISIOT
KOHYC 3, KOTOPBIN 3aKpeIIfIOT pydyKaMu 2, 3aBOJI MXB a3bl KOJIbLIA; YCTAHABIUBAIOT HA KOHYC BOPOHKY 4,
3aIOJIHAIOT KOHYC OETOHHOM CMECBIO, YIUIOTHSIIOT €€ M CHUMAIOT C OT(OPMOBAHHOW CMECH TakK ke, Kak U
IIPU OTIPEIETICHUH MTOABUKHOCTH OETOHHOM CMeCH.
Juck npubopa 8 myreM MOBOpOTa IITaTHBa 9 yCTaHABIMBAIOT HAJl OT(GOPMOBAHHOW OETOHHOH CMEChIO U
CBOOO/IHO OITYCKAaIOT Ha €€ TOBEPXHOCTh; INTATHUB 3aKPEIUIAIOT B (uKcupyomeid BTyiake 10 3aXHMHBIM
BUHTOM.
3aTeM OJHOBPEMEHHO BKJIIOYAIOT BHOPOIUIOMIAAKY JI CEKyHJOMEp a HaOJIOJaloT 32 BBIPABHUBAHHUEM H
yIJIOTHEHHEM OeTOHHOI cMmecu. BuOpmpoBanue MpoOM3BOIAT [0 TEX IOp, IMOKa HE HAYHETCS BBIICIICHHE
[IEMEHTHOTO TecTa M3 JBYX OTBEPCTUH JHCKa. B 3TOT MOMEHT BKJIIOYAIOT CEKyHIOMEp M BHOpartop.
[Tomy4yeHHOE BpeMsl B CEKYH/IaX XapaKTepU3yeT CTENEHb KECTKOCTH OETOHHON CMecH.

XectkocTh OETOHHOM CMECH MOKHO OIPEIEINATh TAaKXkKe C MOMOIIBI0O TEXHUUECKOTO0 BUCKO3UMETpa

(pucyHok 29).



Prc 29. TexuudecKHH BHCKO3HMETp:
| —IEIHHEAPHYECKHH COCVI; 2—ITHIHHIPHYECKO0S KOIBIO; 3—O0eTOHHAA CMeCh, 4—IHCK 5—
33KHMHOH BHHT, 6— INTaHra; /—INTaTHB

HunmuHaapudeckuid cocy sl BUCKO3UMETpa YCTaHABIMBAIOT HA Ja00paTOpHON BUOPOILIONIAIKE, 3aTeM
B COCY/I BCTaBIISIFOT KOJIBIO 2 M 3aKPEIUISIOT €T0 3aKUMaMH. B KOJIBII0 MOMENIA0T CTaHIapTHBIA KOHYC 03
HIKHHX IJJAaHOK, HA HETO YCTAaHABJIMBAIOT HACAJIKY U 3AIOTHIIOT KOHYC OCTOHHON CMECHIO TPeMsl PaBHBIMU
[0 BBICOTE CIOSIMH C MPEABAPUTEIIBHBIM YIUIOTHCHHEM IITHIKOBAHUEM KaXIoro cios. OKOHYATEIhHO
VIUIOTHSIIOT CMECh B KOHYCE BUOPHUPOBAHUEM JI0 TE€X IMOP, NTOKA Ha TTOBEPXHOCTH CMECH M W3-TI0JI HHKHETO
OCHOBaHUSl KOHyca He OyIeT BBIICIATHCS I[EMEHTHOE MOJIOKO. Bpems BUOpHUpOBaHHS AOKHO OBITH HE
MeHee 5 u He 6onee 50 ¢

[To okoHYaHUM BUOPUPOBAHMS HACATKY CHUMAIOT, U30BITOK OETOHHOW CMECH Cpe3atoT
KenbMoii BpoBEeHb C KpasiMi KOHYcCa, MOJHUMAIOT KOHYC, YCTAHABIMBAIOT Ha MPUOOp MTATUB 7 C AUCKOM 4
s mTaHrod 6 {Macca AucKa s IITaHTH JTOJbKHA ObITh B mpenenax 800—1000 r), 3aTeM MOTHOCTHIO
0CBOOOXKIAIOT 3aKUMHOMN

BUHT 5 IITAaHTHU U OMYCKAIOT JUCK HA IMOBEPXHOCTH OT(POPMOBAHHOTO KOHYCAa 3 OETOHHOW CMECH.
OHOBpPEMEHHO BKJIIOUYAIOT BHOPOIUIOMIAIKY M CEKYHJIOMEp M HAOMIOAAIOT 3a onmyckaHueM mranru. Korma
pUCKa IITAaHTH COBMAJAeT C BEpPXHEH IUIOCKOCTHIO HAMPABISIONIEH TOJIOBKH INTAaTHBA, BBIKIIOYAIOT
CEeKyHJIOMEp M BHUOpAaTOp U OTMEYaloT BpeMsl, MpOIIeiee OT MOMEHTa BKJIIOYEHHs] BUOpaTopa A0 €ro
BhIKITIOYeHHs. [lonydeHHOe BpeMsi B CEKyH/axX, YMHOKEHHOE Ha YCPEIHEHHBIH MepeBOAHON KOAIPPUIIUEHT
0,45, xapakTepusyeT >KeCTKOCTh OeTOHHOW cMecu. [loka3arenb KECTKOCTH BBIUMCISIIOT KaK CpeaHee
apudmeTryecKoe U3 IByX ONpeeIeHUN.

[Ipn naubonpmiedl kpynHocTH 3amonHUTENsT 5—20 MM JUIsl ONpenereHHus] >KeCTKOCTH OETOHHOM cMecH
ucnoib3yroT npubop Kpacxoro. ®opmy 3akperistoT Ha BUOPOIUIONIA/IKE, 3alIOJHIIOT OETOHHONW CMEChIO Ha
BCIO BBICOTY, OTPY’KAIOT HOXKKU IPUOOpa B CMECh JI0 COTPHUKOCHOBEHHUSI CMECH € JUCKOM. BKitouaroT BuG-
paTop U CeKyHAOMEp JI0 MOSBIEHUS [IEMEHTHOTO MOJIOKA U3 JIBYX OTBEPCTUH AMCKA.

B 3TOT MOMEHT BBIKIIIOHYAIOT BUOpATOp M ceKyHAoMep. BpeMs moka3bIBaeT KeCTKOCTh OETOHHOI CMECH.
6.3.7 W3rortoienue o0pasia Jisi UCTIBITAHUH
OCHOBHOM KaueCTBEHHOH XapaKTepUCTHKON OeToHa siBiiseTcs ero Mapka. OHa
OTIpeieNIeTCs MPeesoM MPOYHOCTH MPHU CXKATUM CTaHJApTHBIX 00pa3loB-KyooB pazmepom 150X150X150
MM WJIM IUJIMHAPOB AUAMETPOM M BBICOTOM 150 MM, M3rOTOBJIEHHBIX M3 OETOHHON CMECH 5 BBIAECP)KaHHBIX
10 ucnbiTanus B TeueTe 20 cy< TOK B HOPMaJIbHBIX YCIOBUSAX KyObl pazmepom 150x150x150 npumensitoTcs
B TOM CiIy4ae KOrja HauOosbllas KPYMHOCTh 3epeH 3amojHuTeneid 40 MM. mpu Apyroil KpymHOCTH
3aloJIHUTENeN JomycKaeTcs MpUMEHEHHE KyOOB JpyruxX pa3MepoB C BBEIEHHEM MEPEeXOAHbBIX
K02()PUITMEHTOB K MPOYHOCTH CTAaHAAPTHOTO KyOa (Tad:a. 60).



Tab6auia 60

Cropona ky0a, MM 70 100 150 200 300
HaunGonpmas xpynHocts 3€pen,|10 u menee|20 40 70 100 u 6omee
MM 0,85
[Tepexoanoit koadpunuent, K 0,95 1 1,05 1,1

OO0pa3iipl U3rOTOBIAIOT B Pa300OPHBIX CTATBHBIX Gopmax. Pazmepsr coOpaHHBIX (OpM HEOOXOIUMO
CTPOTO BBIICP)KMBATh HE JIOIYCKasi OTKJIOHEHWH Mo anuHe pedep BHyTpu KyOa Oomee +1%. Yrisl Mexay
IpaHsMU IPSIMOYTOJIbHBIX (POPM JTOJIKHBI OBITh
HPSIMBIMU
Ilepen yknankoit 6eToHHON cMmecu (POPMBI OUMIIAIOT OT OCTATKOB OETOHA, a BHYTPEHHIOI MOBEPXHOCTb
CMa3bIBAIOT CMA3KOW IIACTUUHYI0) OETOHHYIO CMECh YKJIAAbIBAIOT B JOPMY C HEKOTOPBIM M30BITKOM, I1OCIIe
4yero opMy yCTaHABIMBAIOT HA CTAHIAPTHYIO TAOOPAaTOPHYIO BHOPOILIOMAAKY. BKirtoyass BUOPOIIIOMAAKY
U CeKyHIoMep, (HUKCHPYIOT BpeMsi BHOpHpoBaHH. BuOpupoBaHuWe MODKHO MPOAOIIKATHCS O TIOJHOTO
VIUIOTHEHMSI, XapaKTepU3yeMOro IpeKpallleHueM oceJaHusi OETOHHOW CMeCH, BbIpaBHUBAaHUEM €€
MOBEPXHOCTH W TOSIBIICHHEM Ha BEH EMEHTHOTO MOJIOKA. OOBIYHO 3TO BpEMsI COOTBETCTBYET MOKA3aTENIO
KECTKOCTH, yBeJInueHHOMY Ha 30 c.

[Tocne ynnotHeHHst 00pa3lbl XpaHAT B (hopMax, MOKPBITHIX BIAKHOM TKAHBIO B MOMELICHUU IPU
temreparype 20+2°c B TeueHHE OJHHUX CYTOK, 3aT€M IMOMEIIAIOT B KaMepy HOPMAIBLHOTO TBEPJICHUS IIPH
temmneparype 20+2°C ¢ OTHOCUTENBHOIM BIaKHOCTBIO He MeHee 95%. Uepes 28 CyTOK MOCie U3TOTOBJICHUS
00pa3ibl 0CBOOOX AT U3 GOPM U XPaHIT B HOPMAJIbHBIX YCIOBUAX 1O MOMEHTA UCIBITAHUS.

Ipenen MPOYHOCTH TIPH CKatnh Getoma Rs MITa (krc/cM®) — ompemenseTcss Kak OTHOMICHHE
paspymaronieit cuibl Py, H(Kre) kK nepBoHavanbHOM IUIONIA M HONEPEYHOro ceyeHus oopasna F cM”.

[Ipenen mpodHOCTH HpU CxKATUM OETOHA BBIYUCIAIOT KaK cpeAHee apu(pMeTHYEeCKOe pe3yJbTaToB
UCIBITaHUS TPEX 00Pa3IOB.

Mapky OeToHa oIpeeNsoT, Kak Mpejiesl IPOYHOCTH MPU CKATUK OETOHHOTO 0Opasia-Kyba ¢ JaHHOH pedpa
150 mm. Ilpu apyrux pazMepax KyOa mpezen MPOYHOCTH MEPEeCUUTHIBAIOT, MONIb3YACh KO UIIMEHTaMU
(cM. Tabu1. 60). Pe3ynbTaThl HCHIBITAHUNA 3aHOCAT B Ta0JI1. 61

Tabmuma 61
Ne Ilomans Paspymaromas Bospacr  |IIpuaen npouHocTH
Hcn Marepuan cequ;H/m. Harpyska, 0eToHa Rs MITa (krc/cv?)
Fcm PpaSp H(KI‘C) CYTKH
1
2
3

6.3.9. O3HakomiieHHE ¢ 100aBKaMu, MOBBIIIAIOIIUMH MOPO30CTOMKOCTH OETOHA.
CBoiicTBa 0eTOHAa MOXKHO PEryJIMpOBaTh C MOMOIIBI0 100aBOK. Bpibop 100aBOK  Npou3BOAMTCS B
cootBercTBUM Ta ['OCTom 24211—80.

KonmdecTBo BBOAMMO# 100aBKH YTOUHSETCS ONBITHBIM ITyTEM
O3HaKOMUBIIKCH C OMMCaHUEM J00ABOK IT ax 00pasmamy», B OTYETE JenaeTcs 3anuch 1mo Gopme tabauma 62.
Tabnuma 62



HaumenoBanue no0OaBku

YcioBHOE 0003HAUEHHE

PexomeHnn. Kkoi-Bo B

% ot

MacCChl IEMEHTA

Kpuomnact I1-25-1

[TnactudummupyemMoe U IPOTUBO
MP3 nobGaBxu

5-6% oT Beca 1leMeHTa

Habopa MPOYHOCTH

350kr) 2

1,25xkT.
ITonumnact Mb Kominekcuas no0aBKa
MOBBIIIACT MOABMKHOCTE, MP3, 20,
(o
BOJIOHETIPOHUIIAEMOCTb,
IIPOYHOCTh
p 8,4KT.
Penamuxkce T-2 [Tnactudukarop u yckoputens| 0,6% ( oTr Beca IeMeHTa

,1 xr

HaumenoBanue no0aBku

YcioBHOE 0003HAUECHHE

Pexomennyemoe KOIM4ECTBO

B MPOLEHTaX OT  MAaccChl
[IEMEHTa
No Marepuan | [Inomane ceuenus, F, | Pazpymr. Bospact IIpen.
UCT. CM. Harp., H | 6erona, cyr. | mpouHOCTH,
(xrc) Rg , Mlla
(xr/cm3
1. beron

Omnpenenenue kiacca 0eToHa.

Knacc 6erona — 310 mapku 6eroHa BelpakeHHast MIla u ymHOkeHHast Ha K03 duimeHT kiacca.

B = Ry (MIla) * Kk

Kxn. =0,75-0,78

Marepuan

Rg Mapka, MIla

Kiacc B.

beron

CooTBeTCTBYET CTaHAAPTY.

DHeprocOeperarornie 100aBKH.

[TpakTuueckas padota. Pacuér coctaBa ciokHOro pacTBopa. McnbiTanue pacTBopa.

HCJ'II) pa6OTH — O3HAaKOMHTH CO cIoco0amu OIMPEACIICHUA COCTaBa CJIOKHOI'O paCTBOpa U METOAaAMU

UX UCIIbITAHUA.

Copneprxanue 1a00paTOpHO PabOTHI:

1. OHpCIleJ'II/ITL COCTaB CJIOKHOTI'O paCcTBOpA Ha 1 M3 '

2. TabnuHbIi pacuér.

3. Tlpumep pacuéra.




[TpurotoBneHNe pacCTBOPHOI CMECH.
Ornpenenenne moaBUKHOCTH.

Ornpezernenue npejena NpoYHOCTH PacTBOPA Ha CKATHE.

N o un bk

N3rotoBiieHre KOHTPOJIBHBIX 00pa3I0B OaloueK.
[TopsiioK BBIIIOJIHEHMS

Jns pacuéra cocTaBa CIOKHOIO pacTBOpa HY)KHO 3HAaTh 3aJaHHYI0 MapKy pactBopa Rp,
MOJIBUKHOCTh PAacTBOpa CMECH, aKTHBHOCTh I[eMEHTa R, , HAaCBIIHYIO IUIOTHOCTh LieMeHTa Py, , BHI
MUHEPAIBHOW JOOABKH, IUIOTHOCTh MUHEPATBHOMN TOOABKH.

Pacuér Benércs B Takoii OCIeI0BATEIBHOCTH:

1. OnpexemnsieTcs: pacXo IEMEHTa Ha | M T1eCKa B PHIXJIO-HACHITHOM COCTOSHHH

10 Macce, KT

Rpx1000

g: kRo

I'ne - pacxox nemenTa Ha 1 M’ IIeCKa, KT R, — 3amannas mapka pacrsopa, MIla (kre/em?) ;
R, — akTHBHOCTb meMenTa, MIla (krc/cm” ); K — kod(duuuent. IIpy HCIOTb30BAHMM MOPTIAH/LEMEHTA
k=1 ; IpU UCTIOJIB30BAHUU MYII[OJAHOBOTO U
nuiakonoptriaanauuMmenta k=0,88.

1. Pacxonm nemenra Ha 1 M mecka o 00BEMY, M ;
. i}
Vy=—o
Py

F)IG PHH — INIOTHOCTH LIEMCHTA B PBIXJIOM-HACBIITHOM COCTOSIHUMU, KF/M3.
3 s 3
Pacxoz[ HN3BCCTKOBOT'O MJIM TI'NTMHAHOI'O TECTA (I[O63.BKI/I) Ha 1 M° Tecka mo 061>eMy, M

V,=0,17(1-0,002L1).

Pacxo/1 M3BECTKOBOTO MM [IIMHAHOTO TecTa Ha 1 M° IecKa 1o Macce, KT
A=V px

I'ne JI-macca n3BEeCTKOBOTO WIIM TJIMHSHOTO TecTa Ha 1 M’ IecKa, Kr.

[1noTHOCTB 1IEeMEHTa B PHIXJIOM-HACHIITHOM COCTOSIHUH npuHuUMaroT 1100 KF/M3, TIIMHSHOTI'O TECTa C
colepKaHueM Iecka 10 5%-1350 kr/cM’, a mpu coiepxkaHHH mecka g0 15%-1450 kr/cM’, IUIOTHOCTS
M3BECTKOBOTO Tecta- 1400 kr/m’.

CocTaB CJI0OKHOTO pPacTBOpa B HYACTAX MO O0BEMY YCTAaHAaBIUBAIOT JIEICHHE pacxoja Kaxaou

COCTaBJISIONICH PACTBOPHOM cMeCH Ha pacXoj [IEMEHTa 0 00beMYy.

'Ir’u,l Va . Vi Vo . 1
'Ir’u,"lr’u,"lr’u, 'Ir’u,"lr’u,
1.3
TneV,=1wm".
Pacxoz Bozbl Ha 1 M’ mecka OPHUEHTUPOBOYHO OMPEEISIOT 10 hopmMyIie
B=0,5 (I[+]D),

I'me 1] u J] — pacxon niemeHTa 1 u3BecTd (TTUHBI) Ha 1 M® [IeCKa, KT.
[Tpumep. TpeOyercs momoOpaTh COCTaB CIOKHOTO IIEMEHTHO-U3BECTKOBOTO pacTBOpa Mapku R,=
75 ¢ NOABMIKHOCTBIO pacTBOpHOM cMech 9-10 cM. AKTUBHOCTh MCIIONB3YEMOr0 NUIAKONOpTiIaaleMenTa Ry,



3 .

= 320 Krc/cM?, HaCHIIHAs IUIOTHOCTB Pyy=1100 kr/M’. ITecok- cpexnneit kpymroctr (M=1,5). MunepanbHas
3

00aBKa-U3BECTKOBOE TECTO, INIOTHOCTEL P,=1400 kr/m”.

Pacxox nemenra Ha 1 M mecka:
IZE=£f;:;:-;1l:J|:J|:J= ?531000_2 ok
0,98Rn  0,88%320

Hin no o0beMy

. I 282
=——=—=0256 2%
Pung 1100 :

Pacxo0 H3BECTKOBOTO TeCTa Ha 1 M° [IeCKa [0 0DBeMy, M°

Vi=0,17 (1-0,00211)=0,17(1-0,002x 282) = 0,074 »*,
Hiuno macce:

H = Vure=0.074 x 1400=104 5T.

CocTas pacTBopa B 9acTaX [0 00BEMY:

Vo Ve Vm 0,236 0,074 1
— i ——= : : =10339
Vo' Vo Vo 0,256 0,256 0,256 S

OpuEeHTUPOBOYHBIN pacXxo]l BOBI:
B=0,5(I+1) = 0,5 (282+104) = 193 n.

PacueTHbIi coCTaB pacTBOpa BBIMOJIHACTCS B TETPAJIHU JIJIs TAOOPAaTOPHBIX PadoT.
B coBpeMeHHOM CTpPOUTENHCTBE Yallle BCEro MPUMEHSIOT pacTBOphI Mapok 25,50, 75 u 100.

J1s IpUTOTOBIICHHS PACTBOPOB OOBIYHO MCIOJIB3YIOT MOPTIIAHALIEMEHTHI, IIaCTU(UIIIPOBAHHBIC U
roapo¢oOHbIE MOPTIAHALIEMEHThI, UJIAKO M IYII0JaHOBbIE MOPTIAHILEMEHTHI, a TaK)Ke CIelHabHbIe
HU3KOMApOYHBIE LIEMEHTHI.

B kadectBe 3amoiHMTENs  OOBIYHBIX  CTPOMTENBbHBIX  PACTBOPOB  MPHUMEHSIOT  IECKH,
yJIOBIIETBOpsItOIINE TpeOoBaHUAM JieiicTBytomIero cragaapra. CoctaBbl pacTBOPOB Ul KAMEHHOM KJIaIKM C
IPUMEHEHHEM 1IEeMEHTOB PA3JIMYHbIX MapOK NMPUBEIEH B Ta0. 42.

Mapka CocTtaBbl B 00b€MHOM JO3UPOBKE ISl pACTBOPOB MapoK
LlemenTta 100 75 50 25
[leMEeHTHO-U3BECTKOBBIE U IEMEHTKOBBIE U LIEMEHTHO-TJIMHSAHBIE PACTBOPHI
500 1:0,5:5,5 1:0,8:7
400 1:0,4:4,5 1:0,5:5,5 1:0,9:8 1:1,4:10
300 1:0,2:3,5 1:0,3:4 1:0,6:6 1:0,8:7
200 1:0,1:2,5 1:0,3:4

[lemeHTHBIE pacTBOPBI

500 1:5,5 1:6

400 1:4,5 1:5,5 1:6
300 1:3 1:4 1:4
200 1:2,5

[Tpu ycTaHOBIEHUU NPUBEIEHHBIX B Ta0NI 42 COCTaBOB PaCTBOPOB MPUHATO, YTO IIEMEHTHI MapOK
200-500 umeroT HachlmHYKO IIOTHOCTH 1100 kr/M°. Eciiv HachIMHAs TUIOTHOCTE HMEIOIIEeTocsl LIEeMEHTa
OTJIMYAETCs OT BbIlIeyKa3aHHOro 6osee yeM Ha 10%, To cocTaB pacTBOpa HEOOXOAMMO MEPECUUTATD.




[Tecok mpUHAT B PBIXJI0-HACBIITHOM COCTOSIHUU C €CTECTBEHHOM BIAXKHOCTHIO 3-7%.

N3Bects nmpunsita II copra miotHocthio 1400 Kr/M; Npyu TPUMEHEHUU H3BECTKOBOTO TecTa [
copTa KOJIMYecTBO TecTa yMmeHblaloT Ha 10%. I'muHa mpusitHa B BUIE TecTa ¢ IIYOMHOW MOTPY>KEHUs
CTaHJapTHOro KoHyca 13-14 cm.

[Togbop cocraBa pacTBOpa Mo TabIHIE MOKHO PACCMOTPETH HA IIPUMEDPE.
HyxHO momo0paTh COCTaB CIIOKHOTO IEMEHTHOTO-U3BECTKOBOTO pacTBOpa Mapku S50 s KUPIHYHON
KJIaJIKK U PACCUUTATh KOJIMUYECTBO MAaTEPHAJIOB HA 3aMEC PacTBOPOMEIIATIKH EMKOCThIO 150 J1.

Marepuanbl: noptiaanaieMeHT Mapku 400, HachIMHOW IMIOTHOCTHIO Py =1,1 Kr/m; m3BecTKOBOE
TECTO CO CO CpenHer MmIoTHOCThIO 1,4 kr/n. Ilecok ¢ HackImHON 00BEMHON Maccoil 1,4 Kr/im v BIaKHOCTBIO
2%. Marepuansl ynosietBopsitor Tpedoanusim 'OCTos.
[To Tabn. 42 ycranaBianBaeM COCTaB PacTBOpA Ha MepeceuyeHuu rpadbl, COOTBETCTBYIOIIEH MapKe pacTBOpa
50, co cTpoKoii, cooTBeTCTBYIOIIEH Mapke riemenTa 400,/ HaxoauM cocTaB pacTBopa mo oowsémy 1:0,9:8 T.e.
neMenTa 1 gacth, n3BectkoBoro recra 0,9 yactu necka — 8 yacrtem.

OrnpezernsieM KOJIMYECTBO COCTaBHBIX yacTeil pactBopa: 1+0,9+8=9,9.
Ompenensem pacxon ieMenta Ha 3amec (150 n):

OnpenernsieM KOJIMUECTBO COCTaBHBIX yacTeil pactBopa: 1+0,9+8=9.9.
Omnpenensiem pacxon nemenTa Ha 3amec (150 i):

ITo 06bemy Vﬁg :=15,15 1. mm o macce 11=15,15x1,1=16,7 xr

OmnpenernsieM pacxo1 U3BECTKOBOI'O TECTa HA 3aMec.
Opna yacte pactBopa cocrapiser 15,15 n, ciemoBarenbHO, M3BECTKOBOE TecTo cocraBiser 0,9 ot 3TO
BEJIMYMHBI
_ 150
Vﬁ%—grx 0,9=13,63 n umm o macce U=13,63x 1,4=19, 1 kr.
OmnpenensieM pacxoj rmecka Ha 3aMec.
Ilecka B pacTBOpe 8 "acTel, UTO COCTABJISET:

. 150
v _::99:

.

x 8 =121,2 n umu o macce [1=121,2 x 1,3 =157,6 kr.
OmnpenensieM pacxo/] BOJbI Ha 3aMec:
B=0,5 (I+1)=0,5 (16,7 +19,1) = 17,9 1.
[TpaBuibHOCTH MOAOOpPA PACTBOPHOM CMECH pacuéTOM WM 1O TabJHIle MPOBEPSETCS UCIBITAHHEM.
OTtuét oopmiIsieTcst o TUITY JAHHOTO TPUMEpA.
2. IlpuroroBieHue pacTBOPHOI cMeCH
JlabopaTopHoe 000opyI0BaHNE U MaTEPHAIIBIL:
JlaGoparopHas pacTBOpOMeIIaiKa (JIOMAacTHas1), BECHI, CUTO C OTBEPCTUSIMH 2,5 MM, COBOK, MEPHBII cocyx
11 BoJibl. IlopTinananeMenT, U3BECTKOBOE TECTO, KBApLEBBIH MECOK, BOAA.

JUiss IpUroTOBNICHHUS pacTBOpA OTBEIIMBAETCS pPacuyéTHOE Ha 3aMeC KOJMYECTBO IIEMEHTa, IMecKa
M3BECTKOBOIO TecTa (WM JpYroil MuHepaibHOW 100aBKM). B pacTBopomemanky cHauyana 3ajliBaeTcs
OTMEpPEHHOE M0 PacuéTy KOJIUYECTBO BOBI, 3aT€M 3aChINAeTCs MECOK (B pacTBOP Uil KUPIUYHON KIIQJAKH-
MPOCEsTHHOM uepe3 cuto Ne 2, 5) 1 U3BECTKOBOE TecTO. PacTBOpHast cMeCh MepeMelInBaeTcs 10 OAHOPOIHOM
Macchl (OKOJIO IBYX MUHYT).

[Tpu pydHOM TIPUTOTOBIICHHH PACTBOPHOW CMECH B METATMYECKOE KOPHITO BHAaYalle BBICHITIACTCS
MECOK, 3aTeM 1eMeHT. CMech HacyXo MepeMeNTnBaeTCs JOMaTo 10 OJJHOPOAHOTO KOoJn4ecTBa Bobl. CMech
MepeIonavynBaeTCs 10 OJHOPOIHOTO COCTABA.

3. Onpenenenue NoABUKHOCTH PACTBOPHON CMECH
JlaGopaTopHoe 06opyioBaHHE U MaTEpUabI:
[Tpubop 1t onpeaeneHns: NOABMKHOCTH PACTBOPHON CMECH , IIThIKOBKA fuameTrpoM 10-12 mm.



CreneHpb MOABMXHOCTH PACTBOPHON CMECH ONPENENSIIOT MO TNTyOMHE MOTpYy>KEeHUs KOHyca B pPacTBOPHYIO
CMECh.

Jns ompeneneHus MOABWXHOCTHM pacTBopa cocyd | HanmomHsOT HA | cM HUKE ero Kpaés,
VIUIOTHSIOT 25 HaXMMaMH CTaJbHOTO cTepkHsA auamerpoMm 10-12 MM M BeTpsxuBaroT cocyxd 5-6 pas
JETKUMU MOCTYKUBAHUSMH O CTOJ.

[Tpubop ycTaHaBIMBAIOT HA TOPU3OHTAIBHOMN MOBEPXHOCTH U MPOBEPSIOT CBOOOAY CKOJBKEHUS CTEPXKHSA S5
B Jiepkarene 7 .

Octpué KOHyca 2 UMEIOIIEro BHICOTY 145 MM IHamMeTp OCHOBAHHUS 75 MM M YIroJl 3a0CTPEHUS 30°,
MPUBOJISAT B COMPUKOCHOBEHHE C MOBEPXHOCTHIO PpAcCTBOpPA B COCYJE. 3aKPEIUISIOT CTEPKEHb 3aKUMHBIM
BUHTOM, JIal0T BO3MOXHOCTh KOHYCY CBOOOIHO IMOTPY>KaThCS B PAacTBOP M MO OKOHYAHMIO TOTPYKEHHUS
3aMKCHIBAIOT BTOPOW OTCYET IO IIKAJIE.

VcnpiTanue TOBTOPSIOT J1Ba pa3a W 3a MOABIDKHOCTh TNPHHUMAIOT CpelHee aphuPMeTHIecKoe
pe3yabTaTOB JIBYX MCHBITAHUNA. ECIM MOABMIKHOCTH pacTBOpa OKAXKETCS MEHbIIEe TpeOyeMoil , To 100aBsAT
BO/y. Pabouyto moABMKHOCTE pacTBOpa MPUHUMAIOT, cM. OOBIYHAs KJ1aIKa U3 CILIOMIHOTO Kupnuya 9-13;

N3 GeToHHBIX KaMHEH U KaMHeH U3 JIErkux nopox 9-13;

Tabmua 43

Cocras pacTBopa KonuuectBo Bogbl, 1 | [IogBUKHOCTH TpeOyemast

pacTBOpa, CM INOABUKHOCTB, CM

4. Omnpenenenue mpueia NPOYHOCTH PACTBOPA Ha CHKATHE

JlaGopatopHoe 00opy10BaHuUE:!
pazbémubie hopmel 70,7X70,7X70,7 Mmm, mmarens npecc, MITHIKOBKA, HOX. PacTBop, Kupmud.

OCHOBHBIM Ka4€CTBEHHBIM I10Ka3aTEJIEM CTPOUTENBHOIO PACTBOPA SIBISETCS €r0 Mapka, KOTOPYIO
OIIpeNIeNIAI0T MYTEM MCIIBITaHUS B Bo3pacTe 28 cyToK Tpéx 00pa3ioB-kyooB pazmepom 70,7x70,7x70,7 Mm.
[Ipn wucnbITaHUM PAcTBOPHOW CMECH TMOJBMKHOCTE 5 cM U Oosee 00pa3lbl-KyObl H3TOTOBIISIIOT B
METaJNIMYEeCKUX (popmax 0e3 MOJJOHOB, YCTAHOBJIICHHBIH Ha KHpPIUYaX, a pPACTBOPHBIX CMecei
MOJIBU’KHOCTBIO MEHEe 5 cM-B (hOpMax C MOAI0HAMH.

N3 pacTBOpHBIX cMecel MOABMKHOCTBIO 5 CM M 0oJiee 00pa3ibl-KyObl U3TOTOBJISIFOT CIEIYIOIINM 00pa3oMm:
TPEXTHE3IOBYIO METAIIIMUECKYI0 (hopMy Oe3 1Mo I0oHa IpeABapUTEIbHO CMa3bIBAlOT MAIIMHHBIM MacioM U
yCTaHaBJIMBAIOT Ha KUPIHY, TOBEPXHOCTh KOTOPOT'O MOKPHITA MOKPOI1 ra3eTHOi Oymaroi.

Kepamudeckuii KUpIHUY TOJHDKEH UMETh BIXXKHOCTH He 6onee 2% u Bogonornamienue 10-15% (mo macce).
Bce Tpu otnenenus ¢opmbl 3amoJHSAIOT PACTBOPHOM CMECHIO 3a OAMH MPHUEM C HEKOTOPHIM (hopMbl 25
Ha)XUMaMH CTATHHOTO CTepkHS nuameTpoMm 10-12 MM, U30BITKOM PacTBOPHOM CMECH CPe3al0T CMOYECHHBIM
BOJIOM HOXOM BPOBEHb C KpasMu (OpMbI U 3arflaXMBalOT IMOBEpPXHOCTb. I[loBTOpHOE HCMONb30BaHME
KHpIIUYa B KAUECTBE OTCACBHIBAIOIIETO BOJY OCHOBAHHUS HE JIOMYyCKAETCS.

[Tpu u3roroBieHnn oOpas3OB-KyOOB U3 paCTBOPHOI cMeceil MOJIBMKHOCTBbIO MEHEE 5 CM B JIETHHUX
YCIOBUAX COOpaHHYIO M CMa3aHHYIO METANTMYECKyI0 (OpMYy 3allOJHSAIOT PaCTBOPHOM CMECBHIO B JIBa CIIOS
BBICOTOM MPUMEPHO 110 4 CM.

VYIUIOTHEHHE CIIOEB CMECH B KaXJAOM OTAENCHHHM (POpMBbI MPOMU3BOAAT 12 HaKMMaMu MIMATeNs-
IIECThI0 Ha)KMMaMM BJIOJb OJHON CTOPOHBI M HIECThIO B MEPHEHIUKYISIPHOM HampaBieHHH. M30bITOK
pPacTBOPHOI CMeCH Cpe3aloT CMOYEHHBIM BOJOW HOXOM BpPOBEHb C KpasMu (OpMBI U 3arjia’kuBaroT
MTOBEPXHOCTb.



OOpasupl, H3rOTOBJIEHHBIE M3 PACTBOPHBIX CMecel Ha TUIPABIUYECKUX BSOKYIIMX BEIIECTBAX,
BBIZICP)KUBAIOT B (GopMax B KamMepe HOPMAJIBHOTO XpaHeHUs mpu Ttemmeparype 20+-2 rpamaycoB u
OTHOCUTENBbHOU BIaXXHOCTH Bo3ayxa 95-100%, a M3roTOBIIEHHBIE HA BO3AYIIHBIX BSKYIIMX BEIIECTBAX — B
noMeleHuu npu temnepartype 20+-3 rpagycoB ¥ OTHOCUTEIbHON BIAXKHOCTH Bo3ayxa 65+-10%.

Bpewmst BeinepxkuBanus o0pasuoB B ¢opmax 24+-2 y. OOpasipl, W3rOTOBICHHBIE U3 MEJIEHHO
TBEPACIOIINX PACTBOPHBIX CMECEH MOKHO OCBOOOKIATh U3 OPM B Bo3pacTe 2-3 CYTOK.

[Tocne w3Bnedenus u3 Gopm oOpasubl xpaHsaT npu Temmeparype 20+-3 rpamyca, cobmromas
CIIEyIOIIKe YCIOBUS: 00pa3iibl, M3TOTOBJICHHBIE U3 PACTBOPHBIX CMECEH Ha TMAPABINYECKHUX BSKYIIUX, B
TEUEHHUE TMEPBBIX 3 CYTOK CIEAYET XpPaHWUTh B Kamepe MPU OTHOCUTEIbHOW BIAXXHOCTHU Bo3ayxa 95-100%
WIK BO BJIAXKHBIX ONMIIKAaX, a B OCTaBIIEECS JO HCIBITAHUS BpEA-B MOMENICHUHM MPU OTHOCUTEIHHOM
BJI&KHOCTH Bo31tyxa 65+-10%.

OO0pa3ipl, U3TOTOBIIEHHBIC U3 PACTBOPHBIX CMECEH Ha BO3MYIIHBIX BSDKYIIUX, CIEIYEeT XPaHUTh B
MOMEIICHUHU MPU OTHOCUTEIHHOM BIAXXHOCTH BO3ayxa 65+-10%. OOpasipl, XpaHUBIIKECS B IMOMELICHUH,
nepe] UCTIBITAHUEM OYHILAIOT BOJIOCSHOM IIETKOW OT MOMEIEHHUH, ITePe]] UCTIHITAHUEM B BOJIE,- U3BIICKAIOT
u3 He€ He paHee 4yeM 3a 10 MUHYT /0 HCIBITaHUS W BBITUPAIOT BIAXKHOW TKaHbIO. [Imockoctu mpecca,
COIIPHUKACAIOLIUECS ¢ 00pa3LoM, TOJKHBI OBITH OUHUIIICHBI.

HcnpiThiBaeMBbId 00pasel] yCTaHABIMBAETCS HA HUKHIOIO ONOPHYIO IUIUTY Ipecca, LEHTPalbHO
OTHOCHUTENILHO €r0 OCH TaK, YTOObl OCHOBAHHUEM CIYXXKWJIM TPaHM, COMPUKACABIIUECS CO CTEHKaMH (POpPMBI
MIPU U3TOTOBIICHUH 00pa3iia.

Harpyska momkHa Bo3pactaTh co ckopocThio He Oosee 0,6+-0,4 MIla (6+-4 xrc/cmM2) B CeKyHAY JO €ro
paspymeHus.

[Ipenen mpoYHOCTH HA CKATHE OMPEACIISIIOT 10 popmyrie
Rex=F, MIla (xkrc/cm2),
rae Rex — mpenen npouynocT pactBopa npu cxarun MIla (krc/cm2); Ppasp -paspymiaromniast Harpy3ka, H
(xrc); F- mmomane obpasna, cm2.

PesynbTarh! ucnbiTanuii 3aHOCAT B Ta0m. 44.
Tabnuua 44

Ne ycn. |Paspymaronmias Harpyska, Ppas,|IInomans o6pasna, F, cM’ [Ipenen  mpouHocTH  Ha

H (xrc) ckatie, Rex Mna(kre/cm?)

[Ipenen mpodHOCTH pacTBOpa Ha C)KaTHE BBIYHCISAIOT Kak cpenHee apupMEeTHYecKoe pe3yibTaToB
WCIIBITAaHUHN TPEX 00pa3oB-KyOOB.

5 M3roToBneHne KOHTPOJIbHBIX 00pa310B-0a104ek, UCIIBITAHNE Ha U3THO U cxKaThe

JlaGopaTtopHoe 000py10BaHHE Y MaTepUAIIbI:
¢dopMBl pazbEMHBIE C MOJJOHOM W 0€3 MOAJOHA, BCTPAXUBAIOIIMN CTOJIMK, IINATENb, MALIHMHBI JUIS
VCTIBITAHNS HA CKATHE U W3MHO, TIIACTHHKHM TUTOMIAABIO 25 CM~. PactBop.

[Ipenen mpoOYHOCTH PacTBOPOB MOYKHO OINPEAENSATh UCIBITAHWEM Ha M3rH0 U cKaThe o0pasloB -
oamnouex pazmepom 40X40X160 mm.
OO0pa31bl U3roTaBIMBAIOT U3 UCIBITHIBAEMOIO PACTBOPA MOJBUKHOCTHIO MeHEe 5 ¢M B (hOpMax C MO0OHOM.
VIUIOTHAIOT pacTBOp Ha BCTPAXHMBAIOMIEM CTONMKE. Dopma C HACAAKONW CTABUTCA Ha BCTPSIXUBAIOMIMN
CTOJIMK M 3aIOJHAETCS Ha MOJIOBUHY BBICOTHI pacTBOpoM, BerpsixuBaercsa 30 pa3 B reueHun 30 cek. 3areM



YKJIQJBIBAIOT BTOPOM CJIOW pacTBOpa C HEKOTOPBIM M30BITKOM W BCTpsxuBaroT 30 pa3, CHUMAIOT HACaJKYy,
U3JIUIIEK pacTBOpPA CPE3at0T HOKOM U MTOBEPXHOCTH 3aryla)KUBAOT.
JlomyckaeTcsi yIIOTHEHUE pacTBOpa B Kaxa0M oTeieHuu Gopmbl 10 HaKMMaMu 1ImaTesns.
N3roroBneHune 00pas3IoB U3 pacTBOPOB MOABMKHOCTHIOTS ¢M U OoJiee IPOU3BOIUTCS TaK XKe, KaK U
KyOoB. XpaHeHHe 00pa3IoB-0anodyeKk Takoe ke, Kak u KyooB. VcnbeiTanne oOpasioB-0aiouek Ha U3rud U
c)KaTue, NOJACUET pe3yabTaTOB IIPOU3BOIUTCS TaK )K€, Kak U IeMeHTOB ( cM.11.4.2.7).
®opmy oTuéTa cM.Tab1.39 u 40.

[IpakTuyeckas pabora. O3HaAKOMIICHHE C KPOBEIBFHBIMHU M THIPOU3OJISIIHOHHBIMU MaTepuaiamu. Llens
paboThl — 03HAKOMMTb C HOBBIMU KPOBEJIBHBIMU U TUAPOU30IISILIMOHHBIMUA MaTepHaIaMH.

Copepxanuie pabOThI:

1. OcHoBHBIE TpeOOBaHUS K MaTepHUAJIaM.

2. TexHuueckue XapaKTEPUCTUKHU KPOBEIIbHBIX PYJIOHHBIX U THAPOU3OJISIIMOHHBIX MaTEPUAIIOB.
[Topsiok BBIMOTHEHUS PabOTHI
KauectBo pynoHHbIX KpoBeiabHbIX MaTepuaioB ouenuBaetcs no ['OCT 30547-97 “Matrepuainsl pyJoOHHbBIE

KpPOBEJIbHBIE U TUAPOU30JIALMOHHBIE. OOIIMEe TEXHUUECKHUE YCIOBHS 110 CJIETYIOIIUM TOKA3aTEeNsIM.

® pa3pbIBHAsI CUJIA IPU PACTSHKEHUU MTOJIOCKH MaTepualibl IUpUHON ScM, H.

® OTHOCHUTEJIBHOE yJUIMHEHHE IIPU pa3pbiBe, %o.

e ruOKOCTh Ha Opyce R = 25MM — 111 ocHOBHBIX M R=5MM — 1151 6e30macHbIX, °C.

® TEIJIOCTONKOCTh, HE MeHee 24, °C.

® BOJIONOTJIONIAEMOCTh uepe3 724, %.

e BOJIOHENpOHHIIaeMOoCThb Ipu AasieHuu 0,001 MIla B Teuenun 1u.

Metoauka onpezenenus 3TUX nokasarenei nposoautes no 'OCT 2678 — 94.

OCHOBHBIM CBOMCTBOM PYJIOHHBIX KPOBEJIBHBIX MaTEpUAJIOB SIBIISIETCS BOJOHENPOHUIIAEMOCTD, KOTOPAs
o0ecrneunBaeTcs TOJIBKO IPU YCIOBUHM OTCYTCTBHUS TPELIUH U pa3pbhIBOB MaTepuaia. [1oaTomy BaKHBIMU
MOKa3areasiMi OylyT MPOYHOCTH HA PAa3pbIB U THOKOCTbD.

K ocnoBHBIM KPOBCJIBHBIM U TUAPOU3OJIALNUOHHBIM PYJIOHHBIM MaT€pHajlaM OTHOCATCA CMOTpPU Ta6nnuy.



TexHnueckue XapakTEpUCTUKU KPOBEJIBHBIX PYJIOHHBIX U THAPOU30JILIMOHHBIX MATEPUAIIOB.

Xapakrepuctu | Marepuabl
Ka K r r r r K r K K r r
PyGepounn bukpoct | I'mapocrekno | M3oanact | Texnoanact | Becromnact | @onwr | Onon | Kponenon | M301 | Dnukpom
U301 U301
Bun butym butym Pesunoourym | burym+C | butym+Cb | butym+AIl | Pesun | CKD | IIBX Pesu | CKOIIT
BSDKYIIIETO HOE bC C IT obuty | IIT HOOM
BELIECTBA-. MHOE TYMH
oe
Apmupyromas | Kapron Crekinor | Crexnorkanb | Creknork | Crekio, Crexnotka, | Amom | [lomu | [Tommadupn | bezo | bezocHoB
OCHOBA. KaHb aHb, XOJICT, nonudGupH | uHUEB | 3up | as ocHOBa CHOB | HBIH
nonudhu | monudd. ast OCHOBA ast Hast HBIi
pHas OCHOBa donbr | ocHO
OCHOBa a Ba
Pa3peiBHas 220-340 960 750 360-600 | 670-780 670-780 750 6- 12%% 720
CHUJIa pacTsiK. gH*
OTHOCUTENBHO | - 10-12 23 2-25 40-50 - - 250- | 160 60 396
€ YAJIUHEHHE 300
IIpU pa3pbIBeE.
I'mbkocte Ha | 5 5 0 -25% -15% -15% -20 -55 -50 -20 -65%

Opyce
R=25mwm.




Xapakrepuctu | Marepuaibl
Ka Py6epoun | bukpo | I'mapocrexn | U3osnmact | Texnosnac | Bectomn | @on | Onon | Kposn | U3on Onukpo
CT 0 HU30J1 T acT bl €JIOH M
U301
Temnocroiikoc | 80 80 65 90 100 130 80 120- 120 - -
Th, HE MCHEE 130
29
Bopomornoma | 2 0,5 0,53 1,5 - - 0,6 0,1- 1 1 0,15
€MOCTh  4epe3 0,5
724, %.
Bononponuma | 72 72 72 - 72 72 - - - - -
€MOCTh  TIpH
TaBIICHUH
0,001 MlIla, .
Pazmepsr: 10-20 10 10 10 3 10 10-12 25
JUTUHBI, 1,0-1,05 1,0 0,85-1,15 1,0 1,0 0,96 | 1,0- 1,0- 0,8-1,0 1,15-
HIMpHUHA, 3,5 4-6 3,0-3,3 5,0-5,5 - 1,6 1,6 2 1,3
TojmuHa. M. 1,02 | 14 1,4 1,2-1,8
5
Cpok cmyx0sr1, | 10 15 15 25 15-30 25 28 20 20

TOJIBI.




JlaboparopHasi pabota.l3y4eHne CBOMCTB TEIJIOU30JISIIMOHHBIX MAaTEPHUATIOB.

[{enb paboOThI — H3yYUTH CBOKWCTBA U METOBI ONPEACICHUS TSIUION30IISAIIMOHHBIX MaTEPHUATIOB
Coneprxanue paObOTHI:

1.0npenenenue cpeaHen MIOTHOCTH.

2. Mapka Terion30Is1MOHHBIX MaTEPHAJIOB.

3. OU3UKO-MEXaHMYECKUE CBOMCTBA MAaTEPUAJIOB

Temmon3omAnnOHHbIE MaTepUalIbl — MaTEpUaibl, KOTOPBIE CIIY>KAT JJIA 3aIUUTHI KWIBIX U IPOMBIIUICHHBIX
3/1aHUH,TEIUIOBBIX arperaToB U TPyOONPOBOJOB C LENbI0 YMEHBIIUTH TEIUIOBBIE IOTEPU B OKPYKAIOIIYIO

cpeny.
[Topsn0K BBIMOTHEHUS
1.Onpenenenue cpeaHen MIOTHOCTH.
A) Oprannueckue matepuansl (ICII, menommnacr)
b) Heoprannueckue matepuans! (Mun. Bara, BepMukymnur )
2. Mapka TenIou30JUOHHBIX MAaTEPUAJIOB.
JICII — mony4aroT mpeccoBaHUEM OIMUIIOK, IPEBECHON CTPYKKH, ITUIIBI.
[TenomnacT = U3 MoAMMEP MOTUCTUPOIT + NeHa ( KOHU(DOJIBHOE MBLIO, >KUBOTHBIN KIIEH)
MuH. Bara = pacniaBneHue npupoJHbIX ByJIKaHUYeCKUX 1utakos mpu t = 1400 °C

BepMI/IKy.TII/IT = HAarp€BaHUC CJIHOJbI, YBCIIMUNBACTCA B 15 pas.



2. Onpenenenue cpeHen MIOTHOCTH.

O6opynoBaHue: BECHI, TUHEHKA, 00Pa3IhI.

Cpennee 3HaueHue O6Bém Macca Cpennsis
Marepuan Huuna, | llupuna, | Beicora, | oOpasua, V, | oOpa3ua, | IUIOTHOCTb,
CM. CM. CM. cm3 m, . Po, r/cm3
JCII
[Ienomnacr
Mun. Bara
Bepmuxyiur
JACII: 'V =a*b*h
[lenomnact: V =a*b*h
Mus. Bata: V =a*b*h
m
Po=—
4
2. TeXHUKO-IKOHOMUYECKUE TIOKA3aTEIH.
ITokaszaTenu JCII Ilenomnact | MuH. Bara Bepmuxyiur
[TnoTHOCTH, KI/M3
[Ipounocte Ha cxatue 1pu  10%

nuHelHou nedopmarun, MIla, He meHee

[Ipenen npounocts npu usrude, Mlla, He
MeHee

TerIonpoBOTHOCTE B CYXOM COCTOSTHUHU
npu
20-30 °C, Bt/MxK, He OoJee

BpCMﬂ CaMOCTOATECIBbHOTO FOpCHI/ISI IIJINT
IICB-C, cek, He Ooliee

Bnaxxnocts ILJINT, OTTPY’KAaEMBIX

notpeburento, %, He Oonee

Bogonornomenue 3a 24 wuyaca,
00BEMY He Ooiee

%, 1o




—

13.
14.
15.
16.
17.

18.

19

Crmmcok HCIIOJIB3YCMbIX HCTOYHUKOB

I'OCT 16483-89 JIpeBecuna. MeToabl HCHBITAHUS.

I'OCT 16483.3-84 [IpeBecuna. Metoasl ucnelTanuss. Metos omnpeneneHus INpeaenaa NpOYHOCTH
IpH U3ruoe.

I'OCT 16483.10-73 [peBecuna. Metoapl ucnbITaHus. MeToa olpenenaeHus npeaesia NpoyHOCTH
IIPU CXKATHH BJIOJIb BOJIOKOH..

I'OCT 4001-2013. KamMHM CTEHOBBIE U3 TOPHBIX MOPOJI. TeXHUUECKUE YCIOBUSI.

I'OCT 8267-82. I1lebeHp U3 MPUPOIHOTO KaMHS JIJIsi CTPOUTEIBHBIX padoT.

I'oct 9480-2012. [TnuTsl 00IMIIOBOYHBIE MUJIEHBIE U3 IPUPOJHOTO KaMHs . TeXHUYECKHUE YCIOBUS.
I'OCT 22761-77. Metaibl 4 ciuiaBbl. MeTOAbl M3MEPEHUS TBEPAOCTH IO bpuHeso.

['OCT 1497*84. Metamibl. MeTo1bl HCTIBITAHUS HA PACTSKEHUE.

I'OCT 380-2005. Cranp yriepoaucTas OOBIKHOBEHHOI'O KauecTBa. MapKku U OOIMe TeXHUYECKUE
YCIIOBUSI.

.T'OCT 125-2018. Bsixyuiue runcoBsle. TeXHUYECKUE YCIOBUS.
.'OCT 23789-2018. Bsixyuue runcosble. MeToibl UCTIBITAHUM.
.I'OCT 310.3-76. LlemenTsl. MeToibl OllpeieeH!s] HOPMAJIbHOM I'YCTOTBI, CPOKOB CXBaThIBaHUS U

PaBHOMEPHOCTU U3MEHEOHUS 00bEMaA

['OCT 310.4-81 Llementsl. Metoab! oripeeneHus npeaea MPOYHOCTH MPU U3rHbe U CHKATUH .
['OCT 30744-2001. Llementsl. MeTo1bl HCTIBITAHUM C HCIOJB30BAaHUEM (PPAKIIMOHHOTO TMECKa.
I'OCT 8735-88 Ilecok miis CTpOUTENBHBIX paboT. MeToa HCTIBITAHUH.

['OCT 8736-2014 Ilecoxk At CTpOUTENbHBIX paboT. TeXHUYECKUE YCIOBHUS.

['OCT 8267-93. lllebenp u rpaBuil U3 IUIOTHBIX TOPHBIX MOPOJ s CTPOMUTEIBHBIX pPalOT.
TexHuueckue ycioBUSL.

I'OCT 8269.0-97. llleGenp u rpaBuil U3 MIOTHBIX FOPHBIX MOPOJA M OTXOJOB IPOU3BOJCTBA AJIs
CTPOUTEIBHBIX PaboT. MeToIbI (PU3UKO - MEXAaHHMUECKUX MCIIBITAHHH.

.TTOCT 10181-2000. Cmecu OeTtoHHBIE. METOBI UCIIBLITAHUHA.

OnexktpoHHas Oubnuoreka https://znanium.com/:

https://znanium.com/catalog/document?id=429562
https://znanium.com/catalog/document?id=430378
https://znanium.com/catalog/document?id=346086
https://znanium.com/catalog/document?id=361737
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