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1. Onpenenenue OCHOBHBIX (PU3HYECKUX CBOMCTB CTPOUTEIbHBIX MATEPHATIOB
(MCTUHHOM IUVIOTHOCTH, CPeIHel MIOTHOCTH, HACBINMHON MJIOTHOCTH, IOPUCTOCTH,
BO/IOIIOIJIOLIEHHNS).

OITPEJIEJIEHUE UCTUHHOM IVIOTHOCTH

Lenb 1 3a1aun pabOThl — U3YyUYEHHE METOJMKHU OMPEACTICHUS UCTUHHOMN IUIOTHOCTH
CTPOUTEIIBHBIX MaTEPUAJIOB.

OOBeKThl Hcclie/loBanus, 000py/I0BaHKEe, MaTepUalbl U HATJISIHBIC MOCOOUS: BECHI
no 'OCT 24104-88, mkad cymmnabHbld, cuto Ne02, dapdopoBas cTyma, 3KCHUKATOp,
npu6op Jle [llarenbe, CTEKISHHBIN COCYI, BOPOHKA 3arpy30YHas

OO611ue moyIoXKeHus (TEOPETUYECKUE CBEJICHUS)

HcTrHHON TUIOTHOCTBIO MaTepuaia Ha3blBAlOT (PU3UUECKYIO BEJIMYHMHY, PaBHYIO
OTHOIIICHHIO MaCChl MaTepualia K ero 00beMy B a0COIFOTHO IJIOTHOM COCTOSIHUH. ICTHHHYIO
IJIOTHOCTH MaTepuaia p, KI/M°, OIpeaensiorT o Gpopmyie:

p=m/V,

rJie M —Macca mMarepuarna, Kr;

V — 00beM Matepuana, M,

3ajianue Ha paboty (paboyee 3a/1aHKE)

B ycnoBusix yueGHoit nmaGoparopuu, mpumensss Becbl mo ['OCT 24104-88, mkad
cymmibHb, cuto Ne02, dapdopoByo crynky, skcukatop, npuodop Jle I[latenbe,
CTEKJITHHBIM COCYJI, BOPOHKY 3arpy304YHYIO OMPENEIUTh UCTUHHYIO IUIOTHOCTh: PEYHOTO
KBaplIEBOI0 MecKa, N3BECTHAKOBOTO IIEOHS, KUPIIUYa KEPAMUYECKOTO.

X0J1 paboThI (MOPSAOK BBIMOTHEHUS PAOOTHI)

JIi onpeneneHrsl HICTUHHOM TUIOTHOCTM KaMEHHOI0 MaTepualia
U3 OTOOpaHHOM W THIATEIbHO TMEPEMEIIaHHONW CpelHed MpoOkI
oreemmmBaroT 200-220 r. Kycoukn oToOpaHHOW MpoOBI MaTepuala
cymaTr B cymwibHoM 1mkady mpu Temmeparype 110+5 °C no
TIOCTOSTHHOM MacChl; 3aT€M MX TOHKO M3MENIbYal0T B araToBOM win ¢ap-
dopoBoii crymke. IlomydeHHBIH TOPOIIOK MPOCEHUBAIOT Yepe3 CHUTO C
cetkoit Ne 02 (pazmep sueiiku B cBery 0,2x0,2 mm). OTBecuB B
dapdopoBoii yaiike HaBecKy okoio 180 r MpPOCEesTHHOTO MOPOIITKa, €To
CHOBA BBICYILIMBAIOT, a 3aTEM OXJIAXKAAIOT 10 KOMHATHOM TEMIIEpaTyphl B
AKCUKATOpE, TJIE MOPOILIOK XPAHST 0 MPOBEICHUS UCIIBITAaHUSI.

Puc.l.1 HIcTHHHYIO TUIOTHOCTH TBEPJOrO MaTepuana OMpeAesstoT Mpu
OGBeMOMeEp nomomn  oobemomepa Jle I[aremse (puc. 1.1), KoTOpBIH
Jle [latense TPEACTABIAET COOOH CTEKIAHHYIO KOOy oobemom 120 — 150 oM ¢
1 __Y3KOM IIEHKOM, HECKOJBKO pacIIMpsIIoIIeiics B cpenHer yactu. Ha
0OBEMOMED; TIeiiKe KOJIOBI BBIIIE U HKE IAPOBUAHOTO YITHPEHUS] HAHECCHBI JIBE

uepThl, 00BeM Mexay KoTopeiMu pasen 20 o’  Illeiika

rpamyupoBana, nena aenenus 0,1 cv®,

OOBbeMOMEp HATONHSIOT JI0 HWDKHEW HYJIEBOM YEpThl JKUAKOCTBIO, WHEPTHON TI0
OTHOIIICHUIO K TMOPOIIKY MaTepuania: BOAOM, O€3BOJHBIM KEpOCMHOM Wi cnuptoM. [locne
ATOr0 CBOOOJHYIO OT JKUAKOCTA YacTh (BBIIE HYJIEBOM YEpThl) TIIATEIHLHO MPOTHPAIOT
TaMIIOHOM U3 PUIBTPOBAIbLHON Oymaru. 3ateM 00beMOMEp MOMEIIAIOT B CTEKJISIHHBIN COCY/I C
BOJIOM, umeroieil Temmepatypy 20 °C (temneparypa, Mpu KOTOPOW rpaayrupoBalii €ro MIKay).
B Bosie oO0neMoMep ocTaeTcst Bce Bpemsl, IMOKa UAET UctbiTanue. YToOsl 00beMOMep B 3TOM T10-



JIOKEHUH HE BCIUIBIBAJL, €r0 3aKPEIUIAIOT Ha IUTATUBE TaK, YTOOBI BCS TPalydpOBaHHAs YacTb
LIEHKN HAXOIMUJIaCh B BOJIE.

OT noaroToBIEHHON NPOObI, HAXOISAIIEHCS B SKCUKATOPE, OTBELLIMBAIOT C TOYHOCTHIO J0
0,01 r Ha yacoBoM ctekie 80 I MaTeprasa U BICHINAIOT €r0 JI0XKEUKON Yepe3 BOPOHKY B MPUOOP
HEOOJIBLIIMMU MOPLMAMU J0 TEX MOp, OKA YPOBEHb KUIKOCTH B HEM HE TIOHUMETCSI 10 YEPTHI C
nenerreM 20 cM® WM [0 9€PTHI B IPEIENax BEPXHEH IPalyMpoBaHHOM YacTi npubopa. PasnocTts
MEXIYy KOHEYHBIM M HayaJbHBIM YPOBHSIMH KHJIKOCTH B OOBEMOMEpE MOKa3bIBAET OOBEM
MOPOIIKA, BCHIMAHHOTO B MprOOop. OCTaTOK MOPOILIKA B3BEUINBAIOT.

Macca mnopoika, BCBITAHHOTO B 00beMOMEp, OyJeT paBHA Pa3HOCTH MEXITY
pe3yibTaTaMu [EPBOTO U BTOPOTO B3BEIIMBAHMSL.

VICTHHHYIO ILIOTHOCTH MaTepuaia o, KI/M>, BRIMUCIISIOT 110 (JopMylIe:

p=(m-m)/V,
I'me m — HaBecka MaTepuana o OIbITa, KT;
M, — OCTAaTOK OT HABECKH, KT;

V' — 00beM KUAKOCTH, BHITECHEHHOM HAaBECKON MaTepuasa

(06BeM MopolLIKa B 00BEMOMEpE), M.

HcTuHHy0 MI0THOCTh MaTepralia BBIYUCIISIIOT ¢ TOYHOCTHIO 110 0,01 KI/M° Kak cpemHee
apu(METUIECKOE JIBYX OIPEICICHUH, paCX0XKIEHHE MEXTy KOTOPHIMHU HE JTOJHKHO MPEBBIIATH
0,02 xr/™m3,

CoaepkaHue OTYETA:

PesynbraThl onpeneneHrss ICTUHHOM TUIOTHOCTH MaTepyalia 3alyChIBAIOT B KypHAI IS
J1a00PATOPHBIX U MPAKTUYECKUX PA0OT U CPAaBHUBAIOT C IAHHBIMU, PUBEICHHBIMU B Ta0I. 1.2.

Tabnuma 1.1

Pe3ynbTaThl omnpeneneHuss UCTUHHOW IUIOTHOCTH C TOMOIIBI0 oObemMomepa Jle—

IIIaTenbe

Murephan Mmuua:”njjcrmoc*rb, Q}cnun;:( ;J:smocn..

I'paHuT 2300 -2900 . 2600 - 2700
H3BecTiAK IAOTHBII 2400 - 2600 2100 — 2400
Ty pynkanuueckui 2600 — 2800 900 - 2100
Knpnny kepaMyteckuit . 2600 - 2800 1600 - 1800
JlpeBeciHa cocHBI o 1550 - 1600 500 ~ 600
Mecox 2600 - 2700 1400 - 1600
Menonnacrsl 1300 - 1400 20-50
Crexno 4 2400 - 2600 2400 - 2600
Crant crpodTensHan ' 7800 — 7850 7800 - 7850

WctrHHas v cpeiHsis IIIOTHOCTH HEKOTOPBIX CTPOUTESIBHBIX MATEPHATIOB

HaumenoBanne | Ne Ilepeona— | Macca O0BEM Uctunnas | Cpennee
Marepuana OMbITa | YaJbHas OCTaTKa, | BBITECHEH— | [JIOTHOCTh, | 3HAYEHHUE,
Macca r HOM r/em® r/em®
poOkI, T JKUIKOCTH,
e’
Tabnuma 1.2




OTIPEJIEJIEHUE CPEJIHEM ITJIOTHOCTH

Llens u 3agaun paboOThl — M3yYEHHE METOAHMKH OTMpPEACNCHUS CPeaHEH IUIOTHOCTH
CTPOUTEIHHBIX MATEPHAJIOB.

OOBEKTHI Hccle0BaHus, 000pyIOBaHUE, MATEPUANIBI M HATJISIIHBIC TTOCOOUS: BECHI
no ['OCT 24104-88, oO6bémomep, mKad CyIIMIbHBIN, IITAHTEHUUPKYJb, 3KCHUKATOD,
MeTaJlTNuecKas TUHeKa, HUTh, THAPOCTAaTHYECKHUE BEChI, CTEKIISTHHBIN COCY/I.

OO611Me nonoxkeHus (TeOPEeTUIECKUE CBEICHNS)

CpenHell TUIOTHOCTBIO HA3bIBAIOT OTHOIICHWE MacChl Marepuaja B €CTECTBEHHOM
COCTOSTHHH, T.€. BMECTE C TIOpPaMH U ITyCTOTaMH, K €r0 00beMY.

CpeJHIOIO TIOTHOCTB Po, KI/MS, BBIUMCIISIOT 10 (opMyIIe:

Py =M1V,

rje M —Macca Matepuana, Kr;

V, —00beM MaTepraia B €CTECTBEHHOM COCTOSIHHM, M.

BONBIIMHCTBO CTPOUTEIBHBIX MATEPHATIOB UMEET MOPBI. UeM uX OOJIbIe B CIMHUIIC
o0beMa MaTepuaja, TEM MEHBIIE €ro CPEAHSS MIOTHOCTh. sl )KUIKOCTeH M MaTepHaioB,
MOJIy9aeMbIX M3 paCIUIaBJICHHBIX Macc (CTEKJIO, METayll), CpeAHss IUIOTHOCTh 10
3HAYEHUIO MPAKTHUYECKU paBHA UCTUHHOMW MJIOTHOCTH (cM. Tabd. 1.2)..

OT cpenHEl TUIOTHOCTH MaTepuaja B 3HAYMTEIBHOH Mepe 3aBUCAT €ro (DH3UKO—
MEXaHHYECKHE CBOMCTBA, HAIIPUMEP, IPOYHOCTh U TEILJIOMPOBOJIHOCTh. 3HAUCHUE CPEIHEH
IUIOTHOCTH MaTepHalla HCIOJIB3YIOT TIPU ONPEACIICHUN €0 TMTOPUCTOCTH, MacChl U pa3Mepa
CTPOUTEIIBHBIX KOHCTPYKIIMH, TIPH pacueTax TPAHCIIOPTa U IOIBEMHO—TPAHCIIOPTHOTO
o0opy10BaHMUS.

[Ipu ompeneneHnu cpeHeN MIOTHOCTH MaTepHaia MOXHO HUCTIOJB30BaTh 00Pa3IIbl
KaK MpaBWJIBHOM, TaK W HENpPaBWIBHOW TeoMmerpuueckoil gopmbl. OT dopmbl obpasia
3aBUCHUT METOJ OTIPEIEICHHS CpeIHEN TIIOTHOCTH MaTepuarna.

3ajianue Ha paboty (paboyee 3a/1aHKE)

B ycnoBusix yaebHot madopatopu, mpumMensisi Beckl 1o ['OCT 24104—88, o6béMomep,
mKad CyHMIMIbHBIN, IITAaHTCHIUPKYJIb, AKCHUKATOp, METaJUIMYecKas JHMHEHKa, HUTH,
TUAPOCTATUYECKHE BEChI, CTEKIISTHHBIN COCY/, ONPEACIUTh CPEHION TUIOTHOCTh: KHUPIUYa
KepaMHYECKOT0, 00pa3iia TsHKeJIoro OeToHa.

Xo1 paboThl (TOPSAIOK BBIMOJHECHHS PAaOOTHI)

Onpenesienne cpeaHeii IVIOTHOCTH 00pa3ia NPaBIJIbHOI reoMeTpu4ecKoil (popMbI.
Jlnst ompenenenus cpeaHeil TUIOTHOCTH OOpasilbl MaTepuaia MOTYT ObITh M3TOTOBJICHHI B
dbopme kybOa, mapasurenenuneaa wid nuinaapa. [Ipu 3ToM HEOOXO0AMMO YUHUTHIBATH, YTO
JUTSL TIOPUCTBIX MaTEpPUAIOB pa3Mep oOpasiia Kyonmueckoir (opmbl JOJKEH ObITh HE MEHEe
100x100x100 MM, a mis rToTHBIX — He MeHee 40x40x40 MM. Y UIMHAPHYESCKUX 00pa3IoB
JTMaMEeTp 1 BBICOTA JOJKHBI OBITh COOTBETCTBEHHO HEe MeHee 70 u 40 MM.

OO0pa31el MpaBUIILHON reoMeTpHIecKor (HOPMBI (TPH JIJIsi UCIIBITYEMOT'0 MaTepraa)

BEICYIIMBAIOT B CymmiabHOM mkady npu Temmepatype 110+5°C, oxmaxmaor B
HKCHUKATOPE U XPaHAT B HEM JJO MOMEHTA UCITBITAHMSI.

[Ipy momMoOImM IITAHTEHIUPKYIST HU3MEPSIOT pasMep oOpaslia M BBIYHCIAIOT €ro
o0BeMm, mocie yero oopaserl B3BEIIMBAIOT Ha TEXHUUECKUX Becax. Kaxayro rpans oopasma
KyOuueckol wiaum  Onu3kod K Hed  ¢GopMbl  U3MEPSIOT B TpEeX  MecTax
(a,a,,84,b,,b,,b,,h,h,,h,) mo mmpure u BBIcOoTE, Kak moka3aHo Ha puc. 1.2, @, U 3a

OKOHYATEJbHBIN pe3ysibTaT NPUHUMAIOT CpeaHee apudmeTudeckoe Tpex H3MepeHui
Kaxaou rpanu. Ha kaxmoll u3 mapajuienbHbIX MUIOCKOCTEH oOpasia IMUIMHIPUYECKOU



GOopMBI TIPOBOAAT ABa B3aUMHO MEPIEHAMKYISApHBIX auamerpa (d,,d,,d,,d,), 3atem
U3MEPSIOT UX; KPOME 3TOr0, M3MEPSIOT AWAMETphl cpeiaHell yactu mwmmHapa (dg,dg) B

cepeinHe, ero BBICOTH (puc. 1.2, 6). 3a OKOHYATENBHBIN Pe3yabTaT IPUHUMAIOT CPEIHEES
apu(pMETUUYECKOE IIECTH UBMEPEHUN TUaMeTpa.
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Puc. 1.2. Cxema m3mepenust oobema oopasiia
a — Kyonueckoi popmbl; 0 — HMITHUHIPUUYECKON (HOPMBI
Beicory mmmHapa ompenmenstor B 4erblpex wmectax (h,h,,h,,h,) wm 3a
OKOHYATEIbHBIA pe3yiIbTaT MPUHUMAIOT CpeIHEe apU(PMETHICCKOE YESThIPEX U3MEPCHHIA.
O6pasupl m0601 GopMbl CO CTOpoHOH paszmepoMm g0 100 MM HU3MEpSIOT C
touHocThio 70 0,1 mMm, pasmepom 100 MM u Gosiee — ¢ TOUYHOCTRIO 10 1 MM. OOGpa3ibl
Maccoii meree 500 r B3BemmBaroT ¢ TouyHOCThIO J10o 0,01 r, a maccoi 500 r u Gonee — ¢
TOYHOCTBIO J10 | T.
O6beM oOpazma V, M
BBIUUCIISIOT 110 (hopMyJIe:

V= a, bcp hcp

3, HNMCIOIICTO BHJ KY6a WX  IIapaJICIICIIUIIC 1A,

rae a,,,b ,,h  —cpennune sHauenus pazsMepos rpaneii 0Opasia, M.
O6vem obpasua V, M, LMIMHAPHYECKOH (OPMBI BBIYMCISAIOT 110
dbopmyse:
_ 2
V =(rd_h,)/4,
rne 7=314;

dcp — CpEIHUM TUaMETP LUIUHIIPA, M;
hcp — CpeIHsIs BbICOTA MWJIMHIPA, M.

3Hast 00beM U Maccy o0paslia, 1Mo MpUBEACHHOU paHee GopMyIie OTPeaesSIOT
€ro CpelHIoI IIOTHOCTh. CpelHIO MUIOTHOCTh MaTepuajia BBIYUCISIOT KaK CpeaHee
apuPpMETHIECKOE TPEX 3HAUCHHI pa3InYHbIX 00pa3IoB.
Conepxkanue otyeTa: Pe3ynbTaThl HCHBITAHUS 3aMHUCHIBAIOT B Tabmumy 1.3 u
CPaBHHUBAIOT € JAaHHBIMH, PUBEICHHBIMU B Ta0I. 1.2.

Tabnuma 1.3
PesynpTarhl  ompeaeneHus ~— CpeIHEM  IJIOTHOCTH  OOpas3lioB  MpaBUILHOU
T€OMETPUIECKOIN (OPMBI
HaumenoBan | Macca | Pazmepsl Cpenuss
ne o0pasi | obpasma, cM TIJIOTHOCTH
marepuana | a,T a b h r/em® | kr/M®




OITPEJIEJIEHUE HACBITTHOM INIOTHOCTH

Ienb ¥ 3amauu paboThl — 3HAKOMCTBO C METOJIMKOM OMpEIENICHUs HACHIITHON
IUIOTHOCTU CTPOUTENbHBIX MaTepUasoB.

OOBeKThl _uccaeAoBaHUs, 000pY/IOBAHKWE, MaTepUasibl U HATJAIHbIE TOCOOUS:
CTaHJIapTHas BOPOHKA, MEPHBIA IWIMHIP 00beMOM 1 JI., MeTajuIndecKasi JIMHEWKa, BEChI 110
'OCT24104-88.

OO611ue moIoXKeHUs (TEOPETUUECKUE CBEICHMS)

JUis chillydux MartepuasioB (LIEMEHT, MECOK, I1e0eHb, I'PaBUM U JIp.) ONPEACISIOT
HACBIITHYIO IUIOTHOCTh. B 00beMe Takux MaTepralioB HE TOJIBKO MOPHI B CAMOM MaTepHae, HO U
MYCTOTHl MEXAY 3€pHAMHU WM KyCKaMH Marepuaiga. IJTO ONpeAeSiCHHE BBIMOIHIIOT ¢
TOMOIIIbI0 TTpubOpa (puc. 1.5), KOTOPHIM MPEACTABISET COO0M CTAaHAAPTHYIO BOPOHKY B BHJIC
YCEUEHHOT0 KoHyca. BHU3Y KOHYC mepexoauT B TpyOKy auametpom 20 MM ¢ 3aaBmkkon. [lox
TpyOKO YCTAHABIIMBAIOT 3apaHee B3BELICHHBIM MepHbIH umHAp oobemoM 1 11 (1000 cmd).
PaccrostHre MexTy BEpXHUM 00pe30M IWIIMH/PA U 33]IBUKKOUN TOIKHO ObITH SO MM.

3ajianue Ha paboty (paboyee 3aj1aHKE)

B ycnoBusx yueOHOM JsabopaTopuu, TIPUMEHSST CTaHIAPTHYIO
BOPOHKY, MEPHBIH IMIUHAP 00BEMOM 1 JI., METAUIMYECKYIO JIMHEHKY,
Becel o ['OCT24104—-88, omnpeaenuThs HACBIIHYIO IUIOTHOCTH IIECKa
PEYHOTO KBapIIEBOTO U U3BECTHIKOBOTO IICOHSI.

Xo1 paboThl (HOPSJIOK BBIMOJHECHHS PabOTHI)

B BOpoHKy HachIMalOT CyXOil HCClemayeMblii MaTepual, 3aTeM
OTKPBIBAIOT 33JBMXKKY M 3aMOJHSIOT MUWIMHIP C U30BITKOM, 3aKpPBIBAIOT
33[IBIDKKY M METAUIMYECKOW WM JEPEBIHHOM JIMHEUKOW CPE3ar0T OT

cepeMHbl B 00€ CTOPOHBI M3JIMIIEK MaTepHhaia BPOBEHb C KpasMU IH-

Puc.1.5 nmuHapa. [Ipu 3ToM JHHEHKY epKaT HAKIOHHO, TUIOTHO MPFDKUMAs K
CraniapTHast BOpOHKa KpasMm mmHapa. Heo0xomumo, 94ToObI IMIMHAP ObUT HEIOIBHYKHBIM,
1 —kopryc; TaK KAaK NP TONYKAX CHITYYUAd MATEPHUAT MOXKET YIUIOTHUTBCS, YTO
2 — TpyOKa; YBEJIUYUT €r0 CPEAHIOI IIOTHOCTh. 3aTeM LWIMHIP C MaTepUajioM
3- 3a/iBIDKKa, B3BCIIMBAIOT C TOYHOCTHIO 710 1 T. VcmbITaHWe TOBTOPSIOT ISTH pa3 U
4 — MepHBbIit CPEIHIOI IUIOTHOCTh MAaTE€pPUaIa B PBIXJIOHACBIIIHOM COCTOSHUM P, ,
LIWIAHP

KI/M°, BBIYUCIISIOT Kak cpeiHee apu(MeTHueckoe ISTH OHpe/eeHui,
MOJIE3YACH (POPMYIION:

p, =M —my) IV,

rae M, —macca IWIMHAPA C MaTEPUAIOM, KT;

m, —macca nwinHapa 0e3 MaTeprana, Kr;

V —o00beM nuaMHIpa, M°.

CozepyxaHue oTueTa:
Pe3ynbTaTel HCHBITAHKH 3aHOCAT B TA0IMITY 1.6.

Tabnuma 1.6
Pe3ynbTaThl onpeneneHus HaChIITHOW MUIOTHOCTH
Haumenosanue | Macca Macca O0BeM Hacpimaas
Matepuaia MAJIMHAPA C | IWIMHAPA | MIIMHApPA | TTIOTHOCTH
MaTepuanoM | 0e3 V, M3 MaTepuaa,
my, T MaTepuana r/em®




Mo, T

[Ipu TpaHCTIOPTUPOBAHMU M XPAHEHUM CHITYYHME MaTepualibl YIUIOTHSIOTCS, IPU 3TOM
3HAYEHHE MX HACBIITHOM IJIOTHOCTU OKasbiBaeTcs Ha 15-30 % Bblie, 4eM B PHIXJIOHACHITHOM
coctossHuM. OMpesensioT HACBITHYIO TUIOTHOCTh MaTepuaia B YIUIOTHEHHOM COCTOSIHMM IO
MIPUBEJCHHON BBIIIE METOAMKE, OJHAKO IOCJE 3alOoJHEHUs LWIMHApPA MaTepHaioM €ro
VIUIOTHSIOT ImyTeM BuOpamuu B TedeHue 30—60 ¢ Ha BHOPOIUIOMIAJKE WM IyTEM JIEIKOIro
MOCTYKMBaHMsl IIWIMHApa ¢ MaTepuasioM o croi 30 pa3. B mpoiiecce ymioTHeHus: MaTepuanl
JIOCBINAIOT, MOJACPKUBAsT HEKOTOPbII M30BITOK €ro B IMIMHIpPE. 3aTeM H30BITOK CPEe3atoT U
OIPENENSIOT MacCy MaTepuaia B UIMHJIPE, TOCE YEro BhIYHUCISIIOT HACBITHYIO MJIOTHOCTH B
YILUTOTHEHHOM COCTOSIHUHU.

OnpeaesieHue BOAONOIJIONIEHNS U IOPUCTOCTH

OINPEAEJIEHUE ITOPUCTOCTHU

Lenb ¥ 3agaun paboOThl — 3HAKOMCTBO C METOAMKON OMNpEenereHHs] MOPUCTOCTH
CTPOUTENBHBIX MATEPUATIOB.

OOBEKThI HMccieIoBaHus, 000pYI0BaHUE, MaTepUalibl U HATJSIHBIC MOCOOUS: BECHI
no I'OCT 24104-88, obbémomep, mkad CyMUIbHBIM, IITAHTCHIHUPKYJb, IKCHUKATOP,
MeTajindeckas JuHeika, HUTb, TuApocTaTuueckue Bechl, cuto Ne02, dpapdoponas cryna,
npu6op Jle lllaTenbe, CTEKISIHHBIN COCY I, BOPOHKA 3arpy304Hast

OO6u1ue noa0XKeHus (TEOPETUIECKUE CBE/ICHNUS)

[TopucrocTs MaTepuaia XapakTepu3yeTcsl CTENICHBIO 3al0JIHEHUS] €r0 00beMa MopaMHu.
Ee Boruncnstor o popmyse:

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

rne [1— nopucrocts Matepuana, %o,
0y — CPEMIHSIA IUIOTHOCTH MaTepHaa, KI/ s,

0 — HCTMHHAS IUIOTHOCTh MaTepuaa, Kr/m>.

3amanue Ha paboty (pabouee 3aaHuE)

B ycrnoBusix yae6HO# 1a00paTopru OMpeIeIUTh TOPUCTOCTh U3BECTHAKOBOTO ITICOHSI.

XoJ paboThl (IOPSAJIOK BRINOJIHEHHUS pa0OTHI

JIJIS CBITTyYrX MaTepuajioB IO MPHUBEICHHOW BBIIIEC (GOPMYJIE ONMPEACISIOT UCTHHHYIO
MTOPUCTOCTh, HA3BIBAEMYI0 OOBIYHO ITYCTOTHOCTHIO. B JaHHOM ciydae OepyT HACBHITHYIO
IUIOTHOCTh, @ BMECTO MCTUHHOM IUIOTHOCTH — CPEIHIOK IUIOTHOCTh KYCKOB (3€pEH)
Matepuaia.

Conepxanue otdera: Pe3yabTaThl BRIYMCICHHUS TMOPUCTOCTH MaTepHalia 3aHOCAT B
Tabmuity 1.6.

Tabmuua 1.6
Pe3ynbTathl BRIYUCIIEHUS TOPUCTOCTA MaTepuaa
HaunmeHnoBanue HctunHas Cpenuss Ob6mas
Marepuaia IJIOTHOCTh | TUIOTHOCTh | IOPUCTOCTh
obpa3iia, obpa3iia, obpasia, %
r/cm® r/cm®




B o0weme Mmatepmana OTHOBPEMEHHO MOTYT HAaXOAWUTBCS TMOPHI M ITYCTOTHL [lopbl
MIPEICTABISIOT COOOM MENIKHWE SYCHKH B MaTepualie, 3aroJHEHHBIC BO3IYyXOM WM BOJIOW,
MYCTOTHI K€ — OOJiee KPYITHBIC SIMEHKHA U TIOJIOCTH, OOpa3yroNmecss MEKIY KyCKaMH PBIXIIO
HACBIITAHHOTO MaTepHaIa.

3Ha4YeHUs TIOPUCTOCTH CTPOUTEIIBHBIX MAaTePHATIOB PA3IUYHBI, HATIPUMED, VI CTEKIa U
MeTasia opUCToCTh cocTapisieT 0 %, kupmua — 25-35 %, 00braHOrO TSHKENnoro o6erona — 5-10
%, razobetona — 5585 %, mopormnacta — 90-95 %.

[loprcTOoCTh B 3HAUMTENBHON CTENICHW ONPENENET SKCIUTyaTallMOHHBIC CBOWCTBA
MaTepHajoB, BOJOIMOIJIOIICHHE, BOJOIPOHHUIIAEMOCTh, MOPO30CTOMKOCTh, IPOYHOCTH,
TETUIONPOBOTHOCTh U JIP.

OITPEAEJIEHUE BOAOITIOI' JIOIIEHW A

Llenb W 3amaun paboOThl 3HAKOMCTBO C METOAMKOW ONPECIICHUS BOJOIIOTJIONICHHS
CTPOMTEITLHBIX MaTePHAJIOB.

OOBEKTRI HMCCHEI0BaHNs, 000pYyaI0BaHUE, MATEPHAILI M HAIJSIIHBIE IIOCOOMS: BECHI
no 'OCT 2410488, cymmibHbIi 1m1Kad, cocy 1 ¢ BOJOM.

OO011ue 1M0JIOKEHUS (TEOPETUUECKHE CBECHNS)

Bopormoryiomniesre — 310 COCOOHOCTh MaTepHalia BIHMTHIBATh W YICP)KUBATh B TMOPaX
BOoy. Bosta 3amomnHseT MenpbyuaiIime ophl U KalmwUIphl B MaTepyalie, HO TakK Kak YacTh U3 HUX
BCE K€ OKAa3bIBACTCSl HEIOCTYIHOM JUIS BOJBI, a B TIOpaxX, 3alOJIHSIEMBIX BOJIOH, YaCTHYHO
OCTaeTCsl BO3MYX, TO IO KOJWYECTBY BOJbI, TIOTJIOIAEMOM MaTepualioM, TOJIBKO
NPUOJTU3UTEIIFHO MOXKHO YCTAaHOBHUTH OTKPBITYIO IMOPUCTOCTh. OIpPEesstoT BOMAOIOIIIONICHHE
1o Macce U 00beMy.

3amanne Ha paboTry (pabouee 3ajaHMe): ONPEACINTL  BOJOIOIJIOIICHHUE
U3BECTHIKOBOI'O IMIEOHS.

Xoa paboThl (IIOPSIA0K BBIIOIHEHHUS pA0OTHI)

Bononornomienne nmo mMacce By, %, paBHO OTHOLIEHHIO MacChl BObI, IOTJIOIICHHOMN
00pa3IioM MpH HACKIIICHNH, K Macce CyXoro oopasma:

B,..=[(m —m)/m]-100,

re M —macca cyxoro oopasra, Kr;
M, —Macca HaChIILEHHOr O BOJOM 00pa3La, K.

Bomonormormenue mo oo0seMy, Bos, %, paBHO Macce MOMIIOMEHHON 00pa3ioM BOIBI TIPH
HACBIIICHUH €0, OTHECEHHOH K 00beMy oOpasma V:

B, =[(m —m)/V]-100
CooTHollleHHE MEXIy BOJIOMNOITIOIIEHUEM IO O0bEMYy M Macce paBHO CpeAaHen
IIJIOTHOCTH MaTepI/Iana B CYXOM COCTOsIHUM .
B,, :ml—m_ml—m:m:p
B V m v

mac

3Has 3HaYEHUs1 BOJOTMOIJIOIICHHS TI0 MAacCe U CPEHIOI0 TUIOTHOCTh MaTepHasia, MOKHO
MOJTYy9IUTh (DOPMYJTY JUTSI pacdeTa BOJIOMOTIIOICHHS IT0 00beMY:

Boﬁ = B,wac ) pO

Meronvka onpeaesieHrs BOAOMOMIONICHUST PA3JIMYHBIX MATEPHAJIOB PETIIAMEHTUPYETCS
cootBeTcTBYyroIMMEU ['OCTamu.
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CoJzeprxkaHue oT4eTa:
Pe3ynbTathl ONMBITOB 3aHOCAT B TaOmuity 1.7.

Tabnuma 1.7
Pe3ynbpTaThl onpeneneHus BOAOIOIIONICHUST 00pasiia MaTepraia
Haumenosa Mac Macca O06B Boponornome
HUE MaTepuaia ca oOpasra, &M HUE
CyXO | HaChIIIEHHOTO | 00pa3la, oOpasua, %
ro obpasma | BOJOi, T CM3 1 () o
m, Macce 00BbEMY

2. MH3yuyeHHe MAaKPOCKONMUYECKOT0 ¥ MHKPOCKONMUYECKOT0 CTPOECHUA
apeBecuHbl. OmnpeneneHue BJIAKHOCTH JpeBecuHbl. OmnpeaejeHue IJIOTHOCTH
apesecunbl. U3yyeHue mopokos.

N3ydenne MakpOCKOITMYECKOTO U MUKPOCKOITMYECKOTO CTPOCHUS IPEBECUHBI

Ilenb ¥ 3agauv paboOThI: TMOJB3YAICH YYEOHOM JUTEpaTypod H3YYUTh MakKpo — U
MUKPOCKOITUYECKOE CTPOCHUE JPEBECUHBI PA3IUYHBIX MTOPOI.

OOBEKTHI _MCCIIEOBAaHUA, 000pPYAOBAaHHME, MAaTEpUalbl M HALJISAHBIE TMOCOOHS:
yueOHasl JInTepatrypa, MUKPOCKOII.

OO011ue 1M0JIOKEHUS (TEOPETUUECKUE CBECHNS)

Pactymiee nepeBo COCTOMT M3 KpOHBI, CTBOJIa W KopHeW. Kakmas w3 dactel mmeer
pasinyHOe TpUMEHeHue. [[peBecuHy, UCTIOIB3yeMYIO0 B Ka4eCTBE CTPOUTEIIBHOTO MaTepuaa,
naet crBosi. CTpoeHHE JPEBECHHBI, BUIAMMOE HEBOOPY)KCHHBIM TJIa30M WJIU TIPH HE3HAUH-
TEJIHLHOM YBEIMYCHUH, HA3BIBAIOT MAKPOCTPYKTYpPOH, BUIMMOE TOJBKO MPHU 3HAYUTEITHHOM
YBEJIMUYEHUH (B MUKPOCKOIT) — MHFpOCprKTypOI?I.

ey .2
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Pric. 2.1. JIabopatopHbie 00pasiib JPpeBECHHBI

a — MWIMHAPUYECKUI B KOPE; 6— MMIMHAPUIECKHUN C pa3pe3aMu; B — IPU3MaTHIECKUIN

Makpockonuyeckoe CTPOCHHEe APeBeCHHbI H3YyYarOT C LEJbK pPACIIO3HABAHUS
MOPOABl JPEBECUHBI, MPU 3TOM OLEHHUBAIOT LBET M MHOBEPXHOCTb KOPBI, OMPEICISIOT
HaJW4yue W BUJ A7ipa U 3a00JI0HU, CTENIEHb BUJAMMOCTH FOJMYHBIX CIIOEB U UX OYEpTAHUE,
pasnuyue MeEXAy pPaHHEW W MO3JHEW APEBECHUHOM, HAIMYME MPOXKWIOK, Pa3Mepbl U
pacrpenieseHue COCyJI0OB, BEJIMYMHY M UYMCIIO BEPTUKAJIBHBIX CMOJISIHBIX XOJIOB, & TaKKe
TEKCTYpY, OJIECK TPEBECUHBI U TIP.

JIns m3y4eHus: MakpOCKOIMMYECKOTO CTPOCHUS IPEBECUHBI KAXKION
MOPOJbI  JOJKHBI OBITh MPEABAPUTEIBHO HW3TOTOBJIEHBI KOMILUIEKTHI
oOpa3noB. Kaxaplii KOMIUIEKT COCTOMT M3 Tpex oOpasuoB (puc. 2.1),
KOTOpbI€ MpEeHa3HAYEHbl IS OJAHOM Opuraabl CTYJEHTOB. XPaHUTh




o0Opa3lpl ClelyeT B CyXOM M TEMHOM MECT€, MOXXHO M B CTEKJSHHOM MIKady, HO
00s3aTENIbHO B MENIOYKE M3 MOJMATUICHOBOM IUIEHKH, YTOOBl COXpPAaHUTh HX
€CTECTBEHHYIO CBEKECTh U I[BET.

OOBIYHO CTBOJ JE€peBa pacCMAaTPUBAIOT HA TPEX OCHOBHBIX pa3pe3ax: MONepeyHOM
(TOpuieBOM), paAraIbHOM IPOJOJIBHOM (M0 JUAMETPY WM paguycy)
Y TAHTE€HTAJIBLHOM MPOJOJIBLHOM (IO XOPJE).

Puc. 2.2. Topuesoi

[Ipn paccCMOTPEHHH IOIEPEYHOro paspe3a cTBoila nepesa Pa3Pe3 CTBOJIA
(prc. 2.2) HEBOOPYKEHHBIM INA30M HIIM C HOMOIIBIO JYIBI MoxkHo ACPEBa
OOHApYX UTh CJEAYIONIUE OCHOBHBIE €ro 4YacTh: KOopy, KamOwuii, 1 - 5 Kopa;  2-
3a00JI0HB, SIIPO U CEP/ILICBUHY. KaMOwuii;
3 —3a00JI0Hb;4

Kopa 3ammmaer nepeBo OT MEXaHMYECKUX BO3JACHCTBUN, OHA
COCTOUT M3 JIBYX CJIO€B — HAPY>KHOTO (KOPKHK) ¥ BHyTpeHHero (j1y0a).
[lo nyOGsstHOMY cJOI0 B.pacTylleM JAepeBe MABIXKYTCS NUTaTelbHble BeulecTBa. KamOuii
HaXOJUTCA MEXIY APEBECUHON M KOPOW; OH COCTOUT U3 >KMBBIX KJIETOK U UMEET BAXKHOE
3HaueHueE B npoiiecce pocTa aepesa. Cioil kKamMOus OTKJIabIBAET B CTOPOHY J1yOa JIyOsiHbIE
KJIETKH, a K [EHTPY — KIIETKU JAPEBECUHBI, TPUUYEM KOIMYECTBO, OTKIAIbIBAEMBIX KIIETOK
JpEeBECUHBI OOJIbIIIE, YEM YUCIIO KJIETOK Jy0a.

JlpeBecuHa COCTOUT M3 psiia KOHUEHTPUYECKUX CIIOEB, HA3bIBAEMBIX T'OJUYHBIMU
KOJbLAMH, KOTOPBIE CBETJIEE K IMOBEPXHOCTU CTBOJIAa M TeMHee y LeHTpa. CBeTiiasl 4acTh
JpEeBECUHBI Ha3bIBaeTCS 3a00JIOHBIO, @ TEMHAs — SAPOM. 3a00JI0Hb COCTOUT M3 MOJIOJABIX
KUBBIX KJIETOK. B pacTyiem nepeBe 1mo 3a00J0HU JIBHXKETCA Bjara ¢ pacTBOPEHHBIMH B
HEl MHUHEPAJIbHBIMU BEIIECTBAMH. SIPO COCTOUT M3 MEPTBBIX KIETOK M HE MPUHUMAET
y4acTus B (PU3MOJOTUYECKHUX MPOIECCax, HO 00ecneynBaeT MPOYHOCTh CTBOJY JiepeBa. B
3aBUCUMOCTH OT HaJM4Yus sapa U 3a00JIOHM JPEBECHBIE MOPOABI ACNAT Ha SIPOBHIE
(cocHa, my0, TUCTBEHHUIIA, KeJp) M 3a00JOHHBIE, HE MMeronue snapa (Oepe3a, ocuHa,
ojibXxa, Jumna). /[peBecHble MOPOJbI, UMEIOIINE B IMONEPEYHOM CEUYECHHUU OJMHAKOBYIO
OKpPACKy M COZEeprKalue pa3IMyHOEe KOJIMYECTBO BIAru B IIEHTPAIbHOMN U nepudepruueckoi
YacTsX, Ha3bIBAIOT CIEIOAPEBECHBIMU MTOPOIaMH (€11b, OYK, TUXTA).

CepaueBuHa TIpeACTaBiseT coOol cinaldyr TKaHb TIEPBUYHOTO OOpa30BaHMA,
KOTOpasi JIETKO MOJJaeTcsl 3arHuBaHuio. Ha paamanbHOM U TAaHTEHTAIBHOM pa3pe3ax
CTBOJIa; HAIIPUMEP COCHBI, JIUCTBEHHHUIIbI, OTYETIUBO BUAHBI TOAUYHBIE CJIOM, IPUYEM Ha
paguaIbHOM OHU MMEIOT BUJ MPSIMBIX WJIM HAKJIOHHBIX JIMHUW, @ HA TAHT€HTAaJIbHOM — BH/]I
napaboiandeckux KpuBBIX. Ha momepeuyHoM pa3pe3e TOJWYHBIE CIIOM HWMEIOT BH]
KOHIIEHTpUUYECKNX Koyel. KaxIpli TrOOW4YHBIA CIOW COCTOMT M3 JBYX pPa3IM4acMBbIX
IJIa30M 30H: BHYTPEHHEH CBETIION — paHHEH, 00pa3oBaBIICHCS BECHOW, W HApPYKHOU
TEMHOU — T031HeH, 00pa3oBaBIeics K KOHITY JieTa. PanHss apeBecuHa Oojee mopuctas u
cmabas, 4yeMm JeTHss. B 3aBUCMMOCTH OT YCIOBHH pOCTa TOAWYHBIE CIIOM OBIBAIOT
paznuuHoy mHpuHbL. OJTHAKO MPOYHOCThH APEBECHUHBI 3aBUCUT HE OT LIMPHUHBI TOJUYHOTO
CJI0$1, @ OT CTENEHU PAa3BUTOCTH MO3IHEN JPEBECHUHBL. UeM BBIIIE COIEPKAHUE B TOJUYHBIX
CJOSIX TO3HEW JIPEBECHHBI, TEM INPOYHEE Marepuail. B ApeBecuHE JIMCTBEHHBIX MOPOJ
MMEIOTCSI MEJIKUE M KPYIHBIE COCYJbl, UAYLIUE BAOJb CTBOJIA, IO KOTOPHIM B PaCTyIIEM
JEpEeBe TIEPEABUIAETCA Bjara OT KOpHEWM K KpoHe. Ilo pacmpeneneHuro cocynoB B
MONEPEYHOM CEYEHUH JIMCTBEHHBIE MOPOJIbl PA3ICIISIOT Ha KOJIbLIe—COCYAUCThIE (Y0, BsI3,
SICEHb U Jp.) U paccesHHO—cocyaAucThie (OyK, Oepesa, Iuma, OCUHA U JIp.).

Ha nonepeunom paspese crtBojia qyda, Oyka, KJieHa U APYTUX MOPOJ 3aMETHBI Y3KUE
paauanbHble JUHUU, TaK HA3bIBa€MbIE CEpJLEBUHHBIC Jy4d, HAMPABJICHHBIE OT KOPHI K
CepAILIEBUHE;, HA paJuajbHOM pa3pe3e OHM HMMEIOT BUJ IIMPOKUX U Y3KUX JICHT, a Ha

CEepALECBUHA; S
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TaHTCHTAJIBHOM pPa3pe3e—BHUJ KOPOTKHUX, CJErka YTOJIIEHHBIX IITPUXOB. B pactymem
JIEPEBE CEPALICBUHHBIC JTyUU CIYKaT JJIsl IEPEMEILCHUS BIIATH U TUTATEJIbHBIX BEILIECTB.

XBOWHBIE TOPOJABI MMEIOT CMOJISIHBIE XOJbI, PACHOJIOKEHHBIE B TMPOJOIBHOM U
MOMEPEYHOM HAIPaBJICHUAX; B HUX cocpenoroumBaercs cMoia. CMOJsSHBIE XOAbl Ha
TOPLIEBOM pa3pe3€ UMEIOT BHUJ CBETJIBIX TOYEK B MO3JHEW YacTH TOJMYHOTO CJOS, a Ha
paalaIbHOM Y TAHT€HTAJIbHOM pa3pe3ax — BUJl TEMHBIX YEPTOUEK.

Huoxe nmpuBeneHbl XxapakTepHbIE TPU3HAKU JPEBECUHBI OCHOBHBIX MOPO/I.

CocHa — TOJIUYHBIE CIIOM XOPOIIO BHJHBI, 3a00JI0Hb IIUPOKAsi, CMOJISIHBIE XOJIbI
JIOBOJILHO KPYIHBIE U MHOTOYHUCIICHHBIE.

Ean — sapa Her, npeBecuHa Oe€Ooro IBETa, MUMEIOTCS CMOJISHBIEXOJbI Pa3HOTO
IaMeTpa.

JIMCTBEHHMIIA — PE3KO BHIPAXKEHA Pa3HUIIA MEXKAY PaHHEW U MO3AHEN TPEBECUHOU
TOJIMYHBIX CJIOEB, Ojarojapsi yeMmy TrOJWYHbIC CJIOM BEChbMa 4YETKHEe, 3a00JIOHb Y3Kasl,
CMOJISIHBIE XOJIbl MEJIKUE U HEMHOTOYUCIICHHBIE.

Hy0 — xombllecocynucTass TOpoja, MMEIoIasi MIHUPOKUE CEPAICBUHHbBIC JyYH,
MEJIKHE COCYJbl B TO3JHEH 30HE 00pasyloT pajuajbHbIE TPYIIBI —* sS3BIUKH; 3a00J0HB
y3Kas, pe3KO OrpaHUYCHHAas.

SlceHb — CeplICBUHHBIE JIyYH Ha paJUAIbHOM pa3pe3e O4YeHb y3KHUE, HEBUIUMBbIC,
MEJIKME COCYJIbI B TO3JHEH 30HE OOBEAMHEHBI B TPYIIBl B BHJE TOYEK M KOPOTKUX
YepTOYEK, Y BHEIIHEW TpaHUIIbl MIUPOKUX TOJMYHBIX CJIOE€B MEJKHE COCYIbl 00pa3yroT
KOPOTKHE BOJIHHCTBIC JIMHUU; 3a00JIOHb IIMPOKas, PE3KO OrpaHHYCHHAs, SAPO CBETIIO—
Oyporo 1BeTa.

bepeza — nambonee XapaKkTepHBIM MPU3HAKOM SIBIISFOTCS YacTO BCTPEUYAIOIIHUECS
CEpJILIEBUHHBIE TTOBTOPEHUS; JpeBecuHa Oefasi C JIETKUM KPacHOBAThIM WM OypOBaThIM
OTTEHKOM, CpEIHEW MacChl W TBEPAOCTU; CEPIALICBUHHBIE Jy4d BHUIHBI TOJBKO Ha
TOPLIEBOM pa3pese.

Ocuna — apeBecuHa Oenasi, JieTKas, JOBOJIbBHO MSTKas, CEPJLIEBUHHBIC Jy4d HE
BUJIHBI HU HA OJTHOM pa3pese.

Jluma — gpeBecuHa Oenas, MsTKasi, CEpJIEBUHHBIC JYy4d Yy3KHE€ M BUIHBI Ha
NOTNIEPEYHOM U paJuajJIbHOM pa3pe3ax.

Mukpockonu4eckoe CTpOeHHe JpeBeCHHbl  H3y4yalOT HA  TUMHYHBIX
OpEACTAaBUTENSAX  TPEX  OCHOBHBIX  TIpynm  MOpoJd  ApeBecuHbl.  Hampuwmep,
MHKPOCKOIIMYECKOE CTPOCHUE XBOMHBIX MOPOJ M3y4arOT Ha TOTOBBIX Cpe€3ax IPEBECHUHBI
COCHBI, JINCTBEHHBIX KOJBLECOCYAUCThIX MOpPOJ — Ha Ccpe3ax ApeBEeCHUHbl Jyoa,
JUCTBEHHBIX PACCETHHO—COCYAUCTBIX — HA CPe3ax JIPEBECHUHBI O€pe3bl.

[lortepeunblii ¥ TAHTEHTAJIBHBIM CpE3bl JIPEBECUHBI PACCMATPUBAIOT  IPH
yBenumaennu npubausurensbHo B 100 pa3, a paguansasii — B 200-300 pa3. [dns sToit nenn
MO>XHO HCIIOJIb30BaTh MUKPOCKOIIBI: Onosorndeckuiit MbM—1 ¢ o0muM yBenmdeHnem ot
56 mo 1350 pa3, mkonbubii MIII-1, ynpomennsit MY u cryaendeckuit MA ¢ oOmum
yBenmaenreM ot 80 10 600 pa3. Mukpockonst MIII-1, MY u MA nipocTsl B o0paiieHnu u
JAI0T XOPOIITKE PE3yIbTaThl HAOIOICHU.

Ilepen HavaoOM 3aHATUNA CTYJIEHTBI JOJKHBI O3HAKOMMUTBHCS MO HHCTPYKIUU C
ONTHUYECKOM CXEMON M YCTPOWCTBOM MHUKPOCKOIA, PACHOJIOKEHUEM BHUHTOB TpyOOid
HABOJIKM ¥ TOUHOU (DOKYCUPOBKH.

KauecTBO M300paxeHus nmpenapara, pacCMaTpUBAEMOIO B MUKPOCKOII, 3aBUCUT OT
OCBEIIEHHUS, KOTOPOE€ MOXET ObITh E€CTECTBEHHbBIM U MCKYCCTBEHHbIM. B yueOHoOMU
nabopaTopuu TEXHUKyMma IMpernapatbl PEKOMEHAYETCS paccMaTpuBaTh MPU JTHEBHOM
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OCBeIlIeHNH. MUKpPOCKOI yCTaHABJIMBAIOT HA MAaCCUBHBIM CTOJ TaK, YTOOBI 3€pKajio ObLIO
oOpamieHo K OKHy. [IpsiMble codHEYHbIE Jy4d HE JOJDKHBI MOMNaJaTb B MHUKPOCKOIL.
[lonoOpanHble OOBEKTHBBI M OKYJSIp BCTaBISIIOT B TyOyc Mukpockona. IloBepreiBas
3€pKajio B Pa3HbIE CTOPOHBI, JOOUBAIOTCA APKOTO OCBELEHUS OIS 3PEHHU.

[IpenapaT moMemaroT Ha NPEAMETHBIA CTOJMK MHUKPOCKONA M 3aKPEIUISIIOT €ro
NPYKUHHBIMU KJIEMMaMH TaK, YTOOBI M3ydyaeMblil 00OBbEKT ObLI B LIEHTpE NoJis 3peHust. [lpu
(doKycupoBKe TyOyC HY’KHO OIyCKaTh OCTOPOKHO, HE KacasiCh 00OBEKTUBOM Ipenapara (B
MPOTUBHOM Cllydae MpernapaT MOXKeT ObIThb pa3gaBieH). Kak TONbKO MOSBUTCS SICHOE
M300paKEHWE  TpeAMeTa,  HAYMHAIOT  TOYHYI0  (POKYCHUPOBKY  MHMKpPOCKOIA
MUKPOMETPUUYECKUMHU BUHTaMH. J[OCTUTHYB YETKOTO U SCHOTO M300pa)k€HUs Mpemnapara,
MIPUCTYNAIOT K U3YUYEHHIO MUKPOCKOITUYECKOTO CTPOCHHUS APEBECUHBI.

Habmronas moj MHMKpPOCKOIIOM CTPOEHHE APEBECHHBI COCHBI, CPaBHUBAIOT €€ C
nzoopaxxenneM Ha cxeme (puc. 2.3). Ilpu H3ydYeHHH MHUKPOCKOIHMYECKOTO CTPOEHUS
JIPEBECUHBI COCHBI B IONEPEUYHOM paszpe3e Oo0pallaloT BHUMAHUWE Ha TpaHUIly MEXIy
TFOJIMYHBIMU CJIOSIMM, Ha pPaHHUE M IIO3JHHME Tpaxeuabl, CEPALICBUHHBIE JIy4d H
BEPTUKAJIBHBIE CMOJISIHBIE XO/BI.

Puc. 2.3. CxeMa MUKPOCKOIIUYECKOT'O CTPOEHUSI APEBECUHBI COCHBI

1 — BepTUKaJIBbHBIM CMOJITHON XO/; 2 — TOAUYHBIN CIIOM; 3 — MHOTOPSAIHBIN 1y4; 4 —
MOPBI; 5 — CEp/IIEBUHHBIC JIYYH; 6 — paHHUE TPAXCHIbI

Ha paspese Tpaxeuzapl, KOTOpbI€ 3aHMMAIOT 3HAYUTEIBHYIO YacTh JIPEBECHHBI,
UMEIOT BHJ KJIETOK KBAJApPAaTHOM WM TPSIMOYTOJbHON (OPMBI, PaCIONIOKEHHBIX
paaualbHBIMU psaMu. B mpenenax rogudHoro ciosi pa3inyaroT paHHue (oOpasyronimecs
BECHOH M B Hayaje JieTa) U Mo3aHue (00pasyromuecs B KOHIIE JIeTa U OCEHBIO) TPAXEH/IBI.
Pannue Tpaxeuabl — ¢ TOHKMMU CTEHKaMU U IIMUPOKOW MOJOCThIO— MPOBOJSAIINE KIIETKH.
[lo3nHue Tpaxeuasl — C TOJICTBIMUA CTEHKAMHU M MaJIOW MOJIOCTHIO — MEXaHUYECKHE TKAHHU.
CepiLIeBUHHBIE JTyYd HAMNPABICHBI MONEPEK TOANYHBIX CIOEB U UMEIOT BUJ Y3KHUX paju-
albHBIX TOJOCOK. BepTuKanbHblE CMOJISIHBIE XOAbl MPEICTABISIIOT COO0OM KaHAJbI,
HaIpaBJICHHbIE BIOJb TPaxeu.

B panuanbHOM pa3pe3e COCHBI TpaxeWJbl HWMEIT BHUJ JJIMHHBIX BOJIOKOH, Ha
CTEHKaX KOTOPBIX XOpPOLIO BHJHBI OKAaWMJIEHHbIE MOpPbI B BHJI€ KOHLEHTPUUYECKUX
OKPYKHOCTEM.

V3Kkue cepAleBUHHBIE JIydYd BHJAHBI XOPOIIO; OHHU JJIMHHBIMU [OJOCaMU
MepeceKaroT TPaxeu/Ibl.

Ha TaHreHtanbHOM pa3pe3e COCHbl Tpaxeuabl — JJIMHHBIE BOJIOKHA
MPEUMYIIECTBEHHO C TJIaJKuMu cTeHKkamu. CepJleBUHHbIE JIydd HUMEIOT BUJ
BEPTUKAIBHBIX IIEMOYEK M IO BBICOTE Jydya COCTOSIT U3 HECKOJBKUX PSAOB KIETOK.
[lapamienbHO TpaxeuaaM MPOXOJAT BEPTUKAIbHBIE CMOJSIHBIE XOJbl. XOpPOIIO 3aMETHBI
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TOPU3OHTATbHBIE CMOJSHBIE XOIbl, OHH HAYT TOJBKO IO CEpPAICBHHHBIM JIydaM U Ha
TaHT€HTAJIBHOM Cpe3€ MPEICTaBICHBI TIONEPEUYHBIM CEUCHUEM.

MUKpOCKONMUYECKOEe CTPOCHHE MAPEBECHHBI JIMCTBEHHBIX TOPOJ H3y4yaloT Ha
o0pa3iax TUIUYHBIX JTUCTBEHHBIX KOJBLECOCYIUCTHIX — Ay0a, U PacCesHHO—COCYIUCTBIX
— Oepessl (puc. 2.4).

[Ipy M3y4eHHMH MHUKPOCKOMHMYECKOrO CTPOEHUs JIpeBecuHbl nyda (puc. 2.4, a) Ha
MOTIEPEYHOM pa3pe3e 0o0pamfaloT BHUMaHWE HAa TPAHUILy MEXKAY TOJWYHBIMHU CIOSIMHU,
KPyIIHbIE W MEJKHE COCYABl, IIUPOKAE M Y3KHE CEpIICBUHHBIC Jy4Yd, BOJIOKHA
mubpudopma U IPEBECHYIO MAPEHXUMY.

Ha pamuanpHOM paspe3e Ay0a XOpOIIO PazIUduMBbl TOJ MHUKPOCKOTIOM TPAaHHIIBI
MEXIy TOAMYHBIMH closiMu. CrieayeT oOpaTUTh BHUMAHHUE HAa COCYBI U UX TPYNIHUPOBKY,
CepIICBUHHBIC JTy4YH, BOJIOKHA TUOpUPOpMa 1 TapEHXUMHBIE KIETKH, BU CEPIIIEBUHHBIX
Jy4el, Ha TaHTeHTAJTbHOM pa3pe3e — Ha POPMY IHUPOKHUX M Y3KUX CEPAIICBHHHBIX JIyUeH,
BU/I COCYJIOB, BOJIOKOH JUOpUopMa U MapeHxuma.

[Mpu u3yueHHH MUKPOCKOIMMUYECKOTO CTPOCHUS JPEeBeCHHbI Oepesbl (puc. 2.4, 6) Ha
MIOTIEPEYHOM paspese OoOpalaroT BHUMAaHHE Ha TPAHHIY MEXIY TOAMYHBIMU CIOSMH,
COCyIbl M WX TPYIIUPOBKY, HA CEPHALIEBUHHBIC JIYYH, BOJOKHA JIMOpudopmMa M KIETKH
JpeBeCHHBI MapeHXUMbl. HaOmronaT Ha panaibHOM pa3pe3e COCYAbl U THI mepdoparuii
B HUX, BOJOKHA IMOpu(dopMa W MapEeHXWMHBIC KIETKH, BHJ CEPIALIEBUHHBIX JydeH, Ha
TAaHTEHTAIBHOM — BHUJ COCYJOB M TIOp Ha WX CTEHKax, (OpMy CEpALBHHHBIX JTydeH,
BOJIOKHA TUOpUdopMa 1 mapeHxuMma.

[Ipy uM3yyeHUHM MMKPOCKONMYECKOTO CTPOEHUS JPEBECHUHBl JaHHOH IOpPOAbI
HEOOXOAMMO B JKypHaje [Uisi Ja0OpaTOpHbIX UM MPAKTUYECKUX paboT clenaTh
COOTBETCTBYIOLIIME 3apPUCOBKM CTPOECHMSI JPEBECHHbI M CpPaBHUTh CO CXEMaMy,
NpeJCTaBICHHBIMU Ha puc. 2.4.

&

a) Tepuebod

o 2
i . ...

L
g%

%
7

7
%

Puc.2.4 CxeMbl MEKPOCKOTIMYECKOTO CTPOCHUS JIPEeBECHHBI 1yOa (a) u 6epe3nl (0)

1 — y3kue cepaleBUHHBIE JIy4H; 2 — cocybl; 3 — nubpudopm; 4 — MEIKUN cocya
ITO3/THEW OPEBECHUHBIL; 5 — IMUPOKUM CEPALIEBUHHBIN J1y4; 6 — COCYJl PAaHHEN IPEBECUHBI; 7
— FOJAMYHBIN CJIOM; 8§ — CEpALIEBUHHBIC JTYYU
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3ajaHue Ha paboTy (paboyee 3anmanue): 1. Jlnsg u3ydyeHUs MaKpOCKONMHYECKOTO
CTPOCHHMS JIPEBECUHBI KaXXJOW MOPOJbI JOKHBI OBITh MPEIBAPUTEIIHHO H3TOTOBJICHBI
KOMIUIEKThI 00pa3noB. Kaxkaplii KOMIIJIEKT COCTOUT M3 TpeXx O0Opas3loB, KOTOPHIC
MpeHa3HAuYeHbI JJI OJHOW OpUrajbl CTYACHTOB. XpaHUTh O00pasiibl CIEAYeT B CYXOM U
TEMHOM MECTE€, MOXHO M B CTEKJISHHOM IKady, HO 00s3aTEIbHO B MEIIOYKE U3
MOJIMATUIICHOBOM TIJIEHKH, YTOOBI COXPAHUTh UX ECTECTBEHHYIO CBEXKECTh W IBET. 2.
MUKpPOCKONTUYECKOE CTPOCHHUE XBOWHBIX MOPOJI U3yUarOT Ha FOTOBBIX Cpe3ax JAPEBECHUHBI
COCHBI, JINCTBEHHBIX KOJBIECOCYIUCTBIX TMOpPOJ — Ha cpe3ax ApEeBEeCHHbl yoa,
JIMCTBEHHBIX PACCESTHHO—COCYIUCTBIX — HA Cpe3axX JPEBECUHBI Oepe3bl.

ConepxaHue oT4eTa:

Ha ocHoBaHMM TPOBEAEHHOIO HM3YYECHHUS OOpPa3lOB JIPEBECHOM MOPOABI KaXKIbIH
CTYJICHT OpUTrajbl 3aMUCHIBAET PE3YIbTATHI B )KypHAJ sl 1a0OPATOPHBIX U MPAKTUYECKHUX
paboT U 3apUCOBBIBAET OCHOBHBIE Pa3pe3bl CTBOJIA JIEpEeBa.

[Ipy wu3ydyeHUH MHMKPOCKOMUYECKOTO CTPOSHUsSI JIPEBECUHBI JIAHHOW MOPOJbI
HEO0OXO0IMMO B JKypHaJie Juisl 1a00paTopHBIX paboT CAeNaTh COOTBETCTBYIOIIUE 3aPUCOBKU
CTPOCHMSI IPEBECUHBI U CPABHUTH CO CXEMaMHU, IIPEICTaBICHHBIMU Ha puc. 2.4.

OnpenesieHue BJIAKHOCTH IPEeBECHHBI.

BrnaxkHocTh ApeBecHHBI ONPENENSIOT B MPOIEHTAX MO OTHOIIEHUIO K Macce aOCONIOTHO
cyxoro oopasiia. O6pazernr pasmepom 20x20x30 MM OUYMIIIAIOT OT OIUJIOK, IMBLTH W IMOMEIIAIOT B
NpeIBAPUTENTLHO B3BEIICHHBIN OFOKC. BIOKC ¢ 00pa3iioM B3BEIIMBAIOT HA TEXHUYECKUX Becax C
TOYHOCTBIO 710 0,01 T W, CHSB KPBIIMIKY, CTaBAT B CYIIWIBHBINA IIKad, TJe MpU TeMIepaTrype
103+2 "C BpICYmHBaOT 00pazell J0 a0COMIOTHO CYXOTr'0 COCTOSIHHS, KOTOPOE OIpPEICIISTIOT
HECKOJIBKMMU KOHTPOJIBHBIMH B3BeIIMBaHUAMU. OOpa3iibl MITKUX MOPOJ (COCHA, €Jb, OCUHA U
T. T1.) B3BEIIMBAIOT Yepe3 6 U MMociie Havalia CYIIKH, TBEPABIX (1y0, OYK, sICeHb U T.11.) —depe3 10
4. [locnemyromue KOHTpPOJbHBIE B3BEHIMBAHMS IMPOM3BOAAT depe3 Kaxaple 2 4. Cyiiky
3aKaHYMBAIOT, KOTJIa Pa3HOCTh MEXKIY Pe3yJIbTaTaMH IMOCIIEAHUX JIBYX B3BEIIMBAaHUN OyIeT He
6ombie 0,02 1, mocie yero OFOKC 3aKPhIBAIOT B CYHIMIIBHOM IIKady KPBIIIKON U EPEHOCAT U3
mKkada B SKCHKATOp, B KOHYCOOOPa3HYIO HIDKHIOI YacTh KOTOPOTO IOMEIAIOT O€3BOIHBIN
XJIOPUCTBIN Kalbliuid. BIOKC ¢ 00paslioM CTaBAT Ha CETKY 3KCHKATOpa M OXJIAXKMAIOT [0
KOMHATHOM TEMIIEPATYPHI.

Bnaxxnocts If Beramciziiot ¢ Tounocteio A0 0,1 % no gpopmyie:

W =[(m,—m,)/(m,-m)]-100,

rJIe M —Macca ImycToro OroKca, T;
M, —Macca OroKca C BIaXXHBIM 00pa3Lom, T;

M, —TO 7€, C BBICYILIEHHBIM 00Pa3LOM, T.

B cmywae, korma napeBecMHa JUIMTENIBHOE BpEMS HAXOAWIACh MPU IOCTOSIHHBIX
TEeMIIepaType M OTHOCHTEIBHOW BIQXKHOCTH BO3[yXa M HE YBIAKHIIACH aTMOC(hEepHBIMU
0CaJIKaMH, €€ BJIAXKHOCTh (PaBHOBECHYIO BJIAXKHOCTh) MOKHO OINpEAENuTh no auarpamme H.
H. Uynumkoro. Hampumep, 9ToOBI OmpenenvTh BIQKHOCTh JIPEBECUHBI, XPAHSINEHCS B
nomenieHun npu temneparype 20 °C U OTHOCHUTENBHOM BIIAXHOCTH Bo3ayxa 60 %, 1o
JarpaMMe yCTaHABJIMBAKOT, OKOJIO KAaKOW HAKJIOHHOW JIMHUM BEPTUKAJIBbHAS JIMHMUS,
cootBeTcTBYyIOmas Temrepatype 20 °C, mnepecekaercs ¢ TOPU3OHTAIBHOW JIMHHEH,
CcOoOoTBeTCTBYIOIIEH BiaxHocth 70 %. OTO mepeceyeHHe MNPOUCXOAUT HA JIMHHH,
COOTBETCTBYIOILIEH BIAXKHOCTH ApEeBECUHBI 13 %.

Conepxanue oTyera:

Pe3ynbTaThl ONBITOB 3aHOCAT B Ta0MILy 2.1
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Ta0muma 2.1
Pesynbrate! onpeneneHus BIAXXHOCTH IPEBECHHBI

MapxupoBka Macca o0pasiia, r BrnaxuocTb
oOpasua 110 mociie oOpasua, %
BBICYIIMBAHUS | BBICYIIMBAHUS
ml m2

OnpenesieHue MIOTHOCTH APeBeCHHBI.

[110THOCTH JpeBECUHBI ONPENEISAIOT Ha oOpaslax MpsMOYrojibHOM (GopMbI TpH
BJIQXXHOCTU JIPEBECHMHbl B MOMEHT HCIBITaHHS, B a0OCOJIIOTHO CYXOM COCTOSIHUM U C
YCIIOBHOM MIIOTHOCTHIO.

OnpeneneHue IUIOTHOCTH JPEBECUHBI IMPU BJIAKHOCTH B MOMEHT HCIIBITAHUS
BBIMOJHSIOT CleayomuM oOpa3oMm. M3 paHee H3roTOBIEHHBIX OOpa3loB B  BHIE
OpsIMOYTOJBHBIX Tpu3M  cedeHneM 20x20 MM u BbICOTOM (BAoJib BOJIOKOH) 30 MM
BbIOMpatoT oOpasibl. [lonnexaiiye ucnbITaHUO 00pa3ibl JOJKHBI UMETh MPSMBIE YTIIbI U
IJIJIKO BBICTPYTaHHbIE MOBEPXHOCTH. PazMepsl momnepedHoro cevuenus u mny (@, b u /)
U3MEPSIOT ITAHTEHIMPKYJIEeM ¢ TOYHOCThIO A0 0,1 MM Mo OcsM CHMMETpUU OOpa3IoB.
O6BeM 00pasia BEIYUCIAIOT ¢ TouHocThio 710 0,01 cM3. Cpasy nocie uzmepeHus obpasen
B3BELIMBAIOT HA TEXHHYECKUX BecaxX ¢ TOYHOCTHIO A0 0,01 © M BBIUMUCIAIOT MIJIOTHOCTh
Pm(1V) :

pW)=m, IV,

rae My — macca obpasua npu Biaxkuocta W, T;

Vy — 00BeM 06pasia npu BaaxkuHoctd W, cm®,

HalieHHY10 MJIOTHOCTh MEPECUUTHIBAIOT HA CTaHAAPTHYIO 12 %—HyI0 BIaXHOCTh
IPEBECHUHBI:

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

rae Ko — koaddunment oobemMHon ycyniku, %;

W-— BIIa)KHOCTb.

Ecnu koagunueHT 00beMHON YCYIIKH HE OIpenessuics, TO NMpH Mepecdere s
JpeBeCUHBI Oepe3bl, OyKa M JIMCTBEHHUIIHI 3HAUCHHE ero 0epyT paBHbIM 0,6, a /ISt POUUX
mopox — 0,5.

[InOoTHOCTE JpeBecHHBI B aOCOIIOTHO CYXOM COCTOSIHUM ONPENENIAI0T Ha TEX XKe
oOpasiax, KOTOpbIe 3aTeM IMOCYIIMBAIOT B Te4eHue 3 4 mpu Ttemmeparype 50 — 60 °C.
[Tocne sToro 00pasmpl BRICYMIMBAIOT B CymUiIbHOM mKady, npu temmeparype 103+2 °C
70 TIOCTOSTHHOM MacChl TaK €, KaK ONKCAHO BbIIE (CM. OMNpEAETICHUE BIAXKHOCTH).
BoicymieHHble 00pasibl B3BEIIMBAIOT € TOYHOCTHIO 10 0,01 T ¥ MTaHreHIUPKYJIEeM
U3MEPSIIOT pasMephl momnepeuHoro ceuenus (a,u by) u mmHy |, Mo ocsM cummerpuu

00pa3IoB.
[InoTHOCTE npeBecHHbl B a0CONIOTHO "CYyXOM COCTOSIHUM p, BBIUYHCISIOT IO

dbopmyie:

17



Po=my /(3 -by-15),
rae m,— macca oOpasua B aDCOIIOTHO CyXOM COCTOSIHUM, T;
a,, by, 1, — pasmepsl oOpasma, cMm.

VYcnoBHAs TJIOTHOCTh JPEBECHMHBI OMNpenensercs Ha o0Opaslax ¢ BIAXKHOCTHIO,
paBHOI win OoJiblIEH mpenesa TUrpOoCKONMUYHOCTH. [lpu 3ToM nomyckaeTcsi BBIMaulBaTh
oOpaslibl B JUCTUILIMPOBaHHOM Bojie pu Temneparype 10-20 °C 1o u3MeHeHus pa3MepoB
Ha 0,1 MM. O6pa3ipl U3MEPSIOT, BBICYIIMBAIOT U B3BELIMBAIOT, KAK YKa3aHO BBILIE.

BbIUMCISAIOT  YCIOBHYHO  IUIOTHOCTH  JIPEBECHMHBI € IUIOTHOCTBIO 10
1 xr/M3 no popmyue:

Pyer = My /(amax ) bmax ) Imax)

rae Mm,— macca oOpasia B aDCOJIIOTHO CYyXOM COCTOSIHUM,

B B e — pa3Mepbl 00pasiia Mpu BIAXKHOCTH, PaBHON UK OOJbILIEH Mpeaena

TUTPOCKOIINYIHOCTH, CM.
CojepxkaHue oT4yeTa:

BBIOJIHUB ~ ompejeNieHre  TUIOTHOCTH — OOpas3lloB  JPEBECHHBI,  PE3yJbTaThI
HE0OXO0IMMO 3aHECTH B TAOIHINy 2.2 U CPABHUTH CO CIIPABOYHBIMU JaHHBIMH, a TAK)KE CJIe-
JIaTh BBIBO/JI O TUIOTHOCTHU JIPEBECHHBI (CM. TabI. 2.3).

Tabmuna 2.2
PesynbpTaThl onpeieneHus MIOTHOCTH APEBECHHBI
Macca Cpenuss
oOpasna Pasmepbi HJII)OJ;HOCTL II
JIOTHOCT
P ’ obpasia, cM 3 ’
r Biax | I/cM b B
Mapkupos |[Ipu | B a0c. O0B€ | HOCT |IIpU |IIPH | aOCOIIOTH
Ka BJIaX |CyXO M, b BJIQX | CTaH | o
obOpasia - M a b |n cm®  |W, HOCT | 1. CyXOM
HOCT |COCTO % uW | BIax |cocTosHuu
uW | sHun HOCT |, r/cMm®
m, | m, u
Tabmanma 2.3

Cpennue 3HavyeHHS (PU3NKO—MEXaHUYECKUX CBOWCTB OCHOBHBIX XBOWHBIX U
JMCTBEHHBIX MOpoJ (Tpu BiraxkHocTu 12%)
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“Mpeaen npounocty, MIta .
Cpennag -
Hopoma gencsa | MOT BIOME BONOKOH MpH TIGTEPEX BOROKAH [TPH
pondepe HOCTE, | pacra- CRUIBIBA™ | curum | craTivec-
KM | ey | CRATHH ) HEHM DAIEC | o rknom [KkoM HiTHGe
" ATFEHOM
CocHa 500 ©| 100 48 7.5 36 85
JIncTeeHHMLLA 660 125 62 -1 4,6 105
Ens 450 120 44 6.8 T33 80
Keap 420 78 42 6,7 2,9 © 78
[Muxta ) 370 ] 40 65 | .31 T
Ady6 ' 700 130 58 10 718 - 106
Byx . 670 1 130 56 12 - 80 105
Bepesa 630 125 35 9,2 6,7 110
COcHHa . 480 120 42 6.2 37 78

N3YYEHUE ITOPOKOB JIPEBECHUHbI

Lenb 1 3aa4u pabOThI: — U3yYEHUE BUJIOB IIOPOKOB JIPEBECUHBI, CHIKAIOITUX €€
KaueCTBO.

JlpeBecrHa KaK CTPOUTEIBHBIN MaTepHall MOKET UMETh TTOPOKHU PA3JIMUHBIX BUIOB,
KOTOpPhIE CHIDKAIOT €€ KadeCTBO, a HWHOI/A JICJNAIOT JAPEBECHHY HENPUTOJHOW s
UCITIOJIb30BaHMS KaK B CTPOUTEILCTBE, TAK U B TIPOU3BOACTBE U3CIIHI U3 HEE.

[Topoku npeBecMHBI MOTYT OBITH pa3feieHbl Ha JIBE OCHOBHBIC T'PYIIIHI:
BO3HHMKAIOIINE B PACTYIIEM JIEPEBE U B CBEXKECPYOJICHHOM M MepTBOU JpeBecuHe. K
NEpPBOM TPYIIIIEe CJIeayeT OTHECTH TOPOKH,, CBS3aHHBIE C YCJIOBHUSAMH pPOCTa JEpeBa,
HaIlpuMep, HapylieHHe HOPMAaJIbHOTO CTPOEHHUS JIepeBa, HAJWYHE CYYKOB U T. I.; KO
BTOPOM; TPYyIITe — MOPOKH, BHI3BAHHBIE BHEITHUMHU (paKTOpaMU U Pa3TMIHBIMU T'prbamu,
HACEKOMBIMH U JIP.

OOBeKTHl MCCeA0BaHUs, 000PY/IOBAHUE, MATEPHAIBI M HATJSIHBIE: CTYACHTHI MPU
U3YYEHUU TIOPOKOB JIPEBECHUHBI HCIOJB3YIOT OCHOBHOM YyUe€OHHMK M JaHHOE Yy4eOHOe
nocoOue, a MpHU BBHINIOJHCHUH JIA0OPATOPHBIX pPadOT Ha CHEIUAIbHO TOJ00pPaHHBIX
oOpa3nax B BHUJE JOLIEYEK MOAPOOHO H3Y4alOT CYYKH M TPEHIMHBI Ha COpTaMEHTaX
JiecoMaTeprasoB.

N3ydeHne TOPOKOB JPEBECUHBI 11€7I€CO00pa3HO MPOBOAUTH B  CIEAYIOIICH
MIOCJIEIOBATEIIBHOCTH: MOPOKH (DOPMBI CTBOJIA U CTPOEHUS JPEBECUHBI, CYUKH, TPEIIUHBI,
XUMHYECKUE OKpAacKH, TPHOHBIE TMOPAKECHUS JPEBECHHBI, TMOBPEKICHUS PEBECUHBI
HaCEKOMBIMU.

OO01me MmonoXKeHus (TEOPETUICCKUE CBEICHNUS)

Ilopokn ¢opmbl cTBONIA, KaK MPaBWIO, OOPAa3yOTCS BCIEACTBHE HEHOPMAJIbHBIX
YCIIOBUH pOCTa J€peBa M KIMMATHYECKUX BO3AEHUCTBHU. K OCHOBHBIM MOpOKaM CTBOJA
OTHOCSIT KPUBHU3HY, COEXKHUCTOCTh M 3aKOMEJIMCTOCTh, KOTOPBIE 3aTPYAHSIOT IPUMEH CHHE
KpPYIJIBIX JIECOMATEpHAJIOB MO HA3HAYECHUIO U YCIOXKHAIOT UX MEepepadOTKy, CHUKAIOT
COPTHOCTb JIPEBECUHBI, YBEINUYNBAIOT KOJIMYECTBO OTXOJIOB IIPU PACIUIIOBKE U JIYIIEHUH,
a TaKXKe SIBJSIOTCS] IPUYMHON BOZHUKHOBEHUS IOPOKOB CTPOCHUS JPEBECHHBI.

Kpususna cTBOJIa B 3aBUCUMOCTH OT HANPABICHUS W3TM0a OBIBAET OJHOCTOPOHHSSA
1 pa3HocTopoHHssl. OHa 3HAYUTENIBHO BIMSET HAa BBIXOJ MUJIOMaTepHaia Ipyu pacnuioBKe
OpeBeH, a TakXKe OKa3bIBaeT OTPUIATEIbHOE BIUSHHE HAa MPOYHOCTH APEBECHUHBI MpU
MPOJIOJIBLHOM M3ru0e B cllydae NMPUMEHEHUS KPYTJIbIX COPTAMEHTOB B Kaue€CTBE CTOCK U
JIPYTUX CTPOUTEIBHBIX JJIEMEHTOB.
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Coeoxcucmocms  TPEACTABISAET COOOM pE3KOE YMEHBIIICHHE
JUaMeTpa CTBOJA OT KOMJIS (HM>KHEH 4acTH) K BEpIIMHE.

OTOT MOPOK HAIIAJHO HAOJIONAETCd Y HEOOpE3HBbIX NWIOMATepuajoB B BHJIE
HEHOPMAJIbHOTO YMEHBIIEHUS] —IUPHUHBI JOCOK MO JJIMHE, MPEBBIIIAIOMIET0 T0NyCTUMBIN
npenen. COeXHUCTOCTh YBETUUYMBAET OTXOJbl MPU PACHHIIOBKE OpEeBEH, OOYCIOBIMBAET
MOSIBJICHUE PaJUalbHOIO HAKJIOHA BOJOKOH B MUJIOMAaTepuanax, a CIeAOBAaTEIbHO, U
CHU)KEHHE UX MTPOYHOCTH.

3axomenucmocms TPOSBISIETCS B BUJE PE3KOr0 YBEIUYEHHUS KOMJIEBOM YacTH
CTBOJIa JiepeBa. Pa3nuyaroT OKpyriyro U peOpHUCTYI0 3aKOMEIHCTOCTh CO 3BE314aTO—
nonacTHoM (¢Gopmoil momepedyHoro cedeHus OpeBHa. Ilpu pacnuinoBke cTBona Ha
MUJIOMAaTEepUabl 3aKOMENHUCTYI0 YacTh HNPHUXOAMTCS MPEABAPUTENBHO OTHWIUBATE U
MycKaTh Ha JpPOBa.

Ilopoxku cTpoenus apeBecunsl (piic. 2.16) Becbma pazHooOpa3Hbl. K HUM OTHOCST
HAKJIOH BOJIOKOH (KOCOCIION), CBHWJIEBATOCTb, 3aBUTOK, KPEHb, IACHIHOK, JBOWHYIO
CEpJILIEBUHY, CYyX000OKOCTb, 3aCMOJIOK, BOJAOCIION U Jp.

Haxnon eonoxon (xococnoit) mpeacTaBisieT co00Ml HE MPSIMOJIUHEHMHOCTh, a
BUHTOOOPA3HOCTh BOJIOKOH JIpeBecuHHI (puc. 2.16, a) mpoaosibHON ocu u3aenuii (OpeBeH,
OpycheB, nocok u T. 1.). KococnoiiHas npeBecnHa 00J1a/laeT MOBBIIMICHHONW BEIUMYMHON
YCYIIIKHU U CIIOCOOHA B OOJIBIIICH CTETIEHU K KOPOOJICHUIO.

ey~ &) g)

Puc. 2.16. Ilopoku cTpoeHust JPEBECHHBI

a — KOCOCJIOM; 5— CBUJICBATOCTh; B — 3aBUTOK; T' — KPEHb; /T — ITACHIHOK; €
— JIBOMHAS CEpALICBUHA

J€BOM yacTu cTBoJia. CBUJIEBATOCTh CHUKAET MPOYHOCTH JAPEBECUHBI NIPU CHKATUU,
m3rube ®W pACTSDKCHUH, a TakKe 3aTpyaHseT oO0paboTKy JpeBEeCHHBI (CTpOraHue)
BCJICJICTBHE BO3HUKHOBEHHUS BBIJUPOB U OT—ILIETIOB.

3asumox (puc. 2.16, 8) mpexacraBnser coOOH WCKPUBJICHHE TOJOBBIX CIIOEB
JPEBECHUHBI, BbI3BAaHHOE Cyuykamu. Ha moBepXHOCTH muioMaTepuanoB 3aBUTOK UMEET BUJT
CKO0000Opa3HbIX M30THYTHIX YaCTUYEK, MPOPE3aHHBIX WIM 3aMKHYTHIX KOHUEHTPUYECKUX
KOHTYpPOB, OOpa30BaHHbIX HCKPUBJIECHHBIMH TOJOBBIMH CJIOSIMHU. 3aBUTOK CHUXKAET
MIPOYHOCTD JIPEBECUHBI MPH CIKATUH BAOJIb BOJIOKOH, IMPU CTATUYECKOM H3THOE.

Kpenw (puc. 2.16, 2) npencrapiseT coOOW pe3Koe YTOJIIEHUE JETHEH APEBECUHBI,
TOJIMYHOIO CJIOSl CO 3HAYUTEIBHBIM MOBBIIIEHUEM €TI0 TBEPJIOCTU Ha 00Jiee y3Koil CTOpOHE
U cMmelieHueM cepaueBuHbl. CTeneHb 3TOro MOpOKa OMPENessioT B MPOLIEHTax 0
OTHOIIEHUIO K 001IeH IJI0Iaau Topiia.

llaceinok (puc. 2.16, 0) mpeacTaBiIsIeT cOO0M TOJCTHIN, MPUJICTAIOIIUN K CTBOJY, Ha
3HAYUTEIbHOM MPOTSHKEHUU CPOCUIMHCA C OCHOBHBIM CTBOJIOM CyK. CTBOJ JepeBa C
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MACBIHKOM MMEET OBaJIbHYIO (hopMy. B momepeuHom pa3pese 4eTKO BUJEH pa3ziesl MEXIy
CTBOJIOM U €ro macblHKOM. [lachIHOK pE3KO CHHM)KAeT MEXaHMYECKHUE CBOMCTBA U
COpPTHOCTb JIPEBECUHBI.

lsotinas cepoyesuna (puc. 2.16, e) mnupeacTaBiasieT cO0OM SICHO BHUIHBIE B
MOTNIEPEYHOM pa3pe3e CTBOJIA JepeBa JIBe cepAleBUHbL. CHapyX U IPEBECHOTO CTBOJIA 00€
CEpJILIEBUHBI OKPYKEHBI CIJIOIIHBIMHU KOJIBLIAMH T'OJI0BOTO CJIOs. DTOT MOPOK 3aTPYAHSIET
nepepaboTKy (PacluIOBKY) IPEBECUHBI, YBEIMUYUBAET KOJTUYECTBO OTXOI0B U CKIIOHHOCTD
K paCTpPECKUBAHHUIO.

Cyxobokocmb — OJIIHOCTOPOHHEE OMEPTBJICHHE €TBOJA, BO3HMKAIOIIEE OT
HEHOPMAJIbHBIX YCIIOBUH pOCTa JepeBa WM ero noBpexaeHus. CyXo00KOCTh BBI3BIBAET
MECTHOE HCKPUBIIEHHE TOJOBBIX CJIOEB W HApylIaeT NPAaBMWIBHOCTH (OPMBI KPYTIIBIX
MaTEpHUaJIOB, YTO, B CBOIO OUEPE/b, CHIKAET BBIXOJ] MTUJIOMATEPUAIOB.

3acmonok — y4acToOK IpeBECHUHbI, OOUIIbHO MPOMUTAHHBINA cMooi. [Ipucyi ToapK0
XBOMHBIM TOpoaaM. OH 3aTpyJHSET OTHENKY — JAKUPOBKY M OKPAacKy IMOBEPXHOCTU
JPEBECHBIX U3JEITHIA.

Booocnoii — yyacTok siipa WM criejiold JpeBECHHbI C MOBBIIIEHHONW BJIAKHOCTBIO U
0oJee TEMHOM OKpacKoii; BCTpEeUaeTCss B KOMJIEBOM YaCTH BCEX MOPO/I, HO Yallle XBOMHBIX.
Bopnocnoii BeI3bIBaeT pacTpeCKMBaHUE COPTAMEHTA.

Cyuku TIPENCTaBISIFOT COOOW 3aKIIOYCHHBIE B JIPEBECHMHE CTBOJA JKHMBBIC WIIH
OTMEpIIIUE TNPHU KU3HM JepeBa OCHOBaHUS BeTBeW. Koy 4ecTBO, pa3Mepbl M COCTOSHUC
Cy4yKOB BIIMSIOT Ha KadecTBO OpEBEH, IMpeHa3Ha4YaeMbIX JUIS pAacIUIOBKUA. B
3aBHCHMOCTH OT TIOJIOKCHHSI Ha CTBOJIC JiepeBa W IUIOCKOCTH pa3pe3a MpU PACIIIOBKE
CY4KH MOTYT BBIXOJHTH Ha TIOBEPXHOCTHh MUJIOMAaTepHaia B BHUJE Kpyra, oBajia, KIUHA.
Cyukw, 3aHUMAlOIIAE YYaCTOK JPEBECHHBI OKPYIJOW WM OBAaJbHOW (OPMBI C
CaMOCTOSITEILHBIMA ~ KOHIICHTPUYECKHMMH TOJOBBIMH  CJIOSIMH, HA3BIBAIOT OKPYTJIO—
oBabHBIMU (puc. 2.17, a).

Puc. 2.17. Cyukn
a — OKPYTJIO—OBAJIbHBII; O — CITMBHOM; B — JIAITYAThINA
I[Ipy  nmomamanuu  pacnuia  BAOJb  CPOCIIErOCs ~ Cydyka  IOJIy4aroT
cuimBHOM  cyuok (puc. 2.17, 6), momepek HABYX PpAJOM  PaCHOJIOAKEHHBIX

CydkoB — JjamyaTelii cy4yok (puc. 2.17, ). Pa3znmuualor Cyd4kd  CKBO3
HblE, T. €. BBIXOJQANIME HA 00€ TMPOTHBOIMOJOXKHBIE  IUIOCKOCTA  IHJIO
Marepuana  (IOCKM), U  HECKBO3HbIC,  BBIXOJSIIME  TOJIBKO  HAa  OJHY

TJIOCKOCTH JTOCKH.

B 3aBucHMMOCTH OT COCTOSIHUSI APEBECHMHBI CydkKa W CTENEHM CpacTaHUsl €€ C
JIPEBECUHOM CTBOJIA CYYKH OBIBAIOT CPOCIIHMECS TBEPAbIC, YACTUYHO CPOCIITHECS TBEPIbIC
u Hecpoctuecs (puc. 2.18). Cpociidecs TBEpAble CYYKH SBISIOTCS OCTaTKaMU OTMEPIITHX
IJIOTHO CPOCIIMXCS C JAPEBECHMHON BETBEH, OTIMYAIOMIMXCS OT HEe JIHUIIb IO I[BETy U
TBepAOCTU. CPOCIIMECS M YACTUYHO CPOCIIUECS TBEPABIC CYUKH
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Puc. 2.18. Buabl Cy4koB 1O CTENEHU CPACTaHUSI C OKPYKAIOILIEH APEBECUHOMN

@ — CPOCIIUHICS 37I0OPOBBIA; 6— CPOCIIHIICS POTOBOM; 6 — BBIMAIAIOIINN
MOTYT OBITh 3JJOPOBBIMH, T. €. HE UMEIOIIMMHU MPU3HAKOB THUIIU, OKPAIICHHBIMU B
0oJiee TEMHBIM IIBET, YEM OCTaJIbHAsl JPEBECHHA, U POTOBBIMU. POroBbIE CyuKHM HUMEIOT
3I0POBYIO IPEBECUHY, HO OOMJIBLHO MPOMUTAHBI CMOJIOW WJIM NYOWUJILHBIMU BEIIECCTBAMH,
0 IBETY TEMHEE OKpYKarolleil ApeBecuHbl. K HEeCpoCHIMMCs OTHOCATCSL BbIMAAarOIne
TBEPJbIE CYYKHU, KOTOPHIC HE CBS3aHBI C OKPYXKAIOIIEH €ro JPEeBECHHON; OHH OOBIYHO
BBITIAJIAIOT TIPU BBICHIXaHUU U MEXaHMYECKOW o0paboTke. Pwixibie W TabauHble Cy4YKH
IPEACTABISAIOT COOO0M 3arHUBAIOIIME OMEPTBEBIIINE BETBH, JIPEBECMHA KOTOPHIX yTpaTuia
MEXaHUYECKYI0 TPOYHOCTh. TabauHble CYYKH MPU JABJICHUM JIETKO IMPEBPAIIAlOTCS B

KOPHUYHEBBIN MOPOIIOK.

Cyykun  yxXyamiaroT  BHEIIHMH  BHJA ~ JAPEBECUHBI,  BBI3BIBAIOT  HCKPUB

JICHHUC BOJIOKOH u T'OOANYHBIX CJIOCB, HapymaroT OJHOPOAHOCTDb CTpO
CHU:I, a HnHoraa )41 OCJIO0CTHOCTD cC, 3aTPYOAHAIOT MCXAaHNYCCKYIO 06pa
6OTKy, CHHMXKAIoT IMPOYHOCTb IIpu PaCTAXKCHUU BJOJIb BOJIOKOH )41

narube. TabauHble Cyykd  yKa3blBalOT HAa  HaJIM4uMe B  JPEBECHHE  SAPO
BOU THUJIN.

Jlnst mpoBeAeHUs J1aDOPATOPHBIX 3aHATHH MOJAHHOM TeMe HeoOXOAMMO HMEThb
oOpasibl JpPEeBECUHBI, COPTAMEHTA JIECOMATEPHAIOB U OOpa3Ibl C CydyKaMHu Pa3IUUHBIX
BUJIOB; METAJUIMYECKUE JIMHEWMKW C L[EHOW [eJleHus IIKaibl | MM; I[JIakaTel C
U300pakKEHUEM CYYKOB, ajlbOOM ITOPOKOB JPEBECHHBI, y4E€OHBIH IBETHOW auaduibm
«Jlecubie Mmatepuansl ¥ uzaenus»; 'OCT 2140-81 (c u3M.); yepTeKHbIE HHCTPYMEHTHI.

[Ipuctynass K BBIIOJIHEHUIO JTAHHOW J1A00OpaTOpPHON pPabOTHI, CTYACHTHI JIOKHBI
U3Y4YUTh 10 HacTosmmeMy yaeoHomy nmocodbuto, I'OCTy, miakaty, ans0omMy U quaduiibMy
KJIACCU(DHUKAIUIO CYYKOB, X OCHOBHBIE BUJBI U O3HAKOMUTHCS MO CTaHJIAPTHBIM CXeMaM
CO cioco0aMH U3MEPEHHUS CyUKOB.

Kaxmoit Opuraze cTyneHTOB BBIIAIOTCS 00pasmbl ¢ 3—4 pa3sHOBHIHOCTSM CYYKOB,
KOTOpbIE OHH JIOJDKHBI U3YYUTh U U3MEPUTD, TIOCTIE YETO B KypHAJE I JIabOpaTOPHBIX U
MPAaKTUYECKUX PadOT 3apUCOBATH UX, IOKA3aTh CXEMbI U3MEPEHUS U PE3YJIbTAThI, & TAKKE
JIaTh KpPAaTKOE OMKCAaHUE MOPOKa.

N3mepenue CydkoB MPOU3BOASAT COINIACHO CTAHAAPTHOM CXEME H3MEPEHUs: ¢
MOMOIIbI0 METAJUIMYECKON JTMHEHKHU. Pa3Mepbl CyuKOB BBIPaKalOT B MUJUIMMETPAX UJIU B
JOJISIX pa3sMEpOB COPTAMEHTA, IMOJCUMTHIBAIOT MX KOJUYECTBO B IITYKaX; B KPYIJIBIX
jJecoMarepuanax M MUIonpoaykiuuu & Ha 1 M JUIMHBI WM BCIO CTOPOHY COpPTaMEHTa, B
mroHe — Ha 1 M? MM BCIO MUIOIIAMb JIUCTA.

Tabaunble, 3arHUBIINE M THWIbIE CYYKH TEpel] U3MEPEHUEM 30HAUPYIOT HIYIOM:
pa3pylleHHas 4YacTh 3arHUBIIMX U THWIBIX CydkoB ObiBaeT He rayoke 20-30 mwm, a
TabayHbIX YACTO JOCTUTAET CEPEIMHBI COPTAMEHTA.
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Kpyribie n oBajibHBIE CYYKH, a TAKKE HE BBIXOAAIINE Ha peOpO MPOI0JIroBaThie U
pPa3BETBICHHBIE B MWIOMATEpUAIaX U CTPOraHOM IUIOHE HU3MEPSAIOT II0 PACCTOSHUIO
MEXKY KacaTelIbHBIMUA K KOHTYPY CYy4Ka, IPOBEACHHBIMHU IApAJUICIIBHO OCU COPTaAMEHTA,
a TaKKe M0 HaUMEHBIIEMY AuaMeTpy cyuka (puc.2.19).

CumMBHBIE CYYKH, a TakXke BBIXOJAIIME Ha pedpo MpoJoJroBaThle U
Pa3BETBIICHHBIE CYYKH B MWJIOMATEpUaaX U3MEPSAIOT IO HAUMEHBIIEMY
OAaMETPy IPOAOJIBHOTO CEUYEHMS CydKa, a TAKXKE I10 PACCTOSHUIO
MeXAy peOpoM U KacaTelbHOM K KOHTYpPY CydkKa, MPOBEICHHOM
napayienbHo pelOpy. I[lpu 3ToM u3MepeHue BBINMOIHSAIOT Ha TOM
CTOPOHE COPTAMEHTa, Ky/1a BBIXOAUT IONEPEYHOE CEUEHUE CYUKa.

IIponoarosarsie u pa3BeTBJIEHHbIE CYYKH, BEIXOSAIINE HA peOpo
B INWJIOMAaTepuajge, MOXHO M3MEPUTh TAaKXKE I10 PACCTOSHHUIO MEXKIY
pedpoM U KacaTelIbHOM K KOHTYPY Cy4Ka, MPOBEJECHHOW MapayieiabHO
pebpy. Ilpu 3TOM M3MepeHne BBIMOMHIIOT Ha TOM CTOPOHE COPTAMEHTA,
KyZla BBIXOJUT IPOJOJIBHOE CeUueHUE Cydka. PazMmepsl pa3BETBIIEHHBIX
CY4KOB B IUJIOMAaTEepHUase U CTPOTaHOM IIIIOHE MOXKHO ONPEAEIATH 10
CyMME€ pa3MEpOB COCTAaBIIAIOIIMX CYYKOB, H3MeEpsisd KaXIbld II0
croco0y, COOTBETCTBYIOIIEMY €r0 Pa3HOBHUIHOCTH.

PeGpoBble cyukn B mOwiIoMarepualiaXx M CTPOTAaHOM IITIOHE
U3MEPSIOT TI0 PACCTOSHUIO MEXTY PEOPOM U KacaTelbHON K KOHTYPY Puc. 2.19.

o Cxema
Cyuka, TIPOBEJCHHOW TapauieibHO pedpy, a Takxke 0 H3Mepers
POTSHKEHHOCTH CydKa Ha pedpe. CYUKOB

Pa3mepbl rpynmoBbIX CY4KOB B MUIIOMaTepHalie U CTPOTAHOM
IITIOHE PABHBI CyMME Pa3MepOB COCTABIISIIONINX CYYKOB, BBIXOSIIIUX
Ha OJIHY CTOPOHY copTameHTa. [Ipu 3TOM Kax bl Cy4OK U3MEPSIOT 1O
croco0y, COOTBETCTBYIOIIEMY €r0 Pa3HOBUIHOCTH.

Pe3ynbrarhl M3ydeHus JaHHOTO MOPOKA JPEBECUHBI OQOPMIISIOT
B JKypHaJIC I JIaOOpaTOPHBIX M TMPaKTUYECKUX padoT, Tae, Kpome
yKa3aHHBIX BBIIIC 3aITUCEH, CIICTyET C/IENIaTh BEIBOIBI O BIIMSTHHU CYYKOB Ha
Ka4eCTBO JPEBECHHBI.

Puc. 2.20. Buae! Tpemux
a — METHK MPOCTOM; O — METHK CJIOKHBIN; B — METUK KPECTOBOM; I' — OTJIYII,
1 — MOPO3000MHA OTKPBITAs; € — MOPO300OMHA 3aKphITas
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Tpewyunvl. B 310l Tpynme OObEAUHEHBI MOPOKH, OOPa30BaHME KOTOPBIX CBSA3AHO C
HAJIMYMEM BHYTPEHHUX, MNPHUCYLIMX KaXIOMY pPACTYILIEMy JEpeBY HaNpsDKEHHM, a Takke
HaNpsHDKEHUM, BO3HUKAIOMIMX B CPYOJICHHOM JPEBECHHE MOJ BIMSHUEM (DAaKTOPOB BHEIIHEH
cpenbl. TpelmumHbl npecTaBIs0T cOO0M pa3pbIB APEBECHHBI BOJIb BOJIOKOH; OHU HApyLIArOT
OJTHOPOJIHOCTh JIPEBECUHBI, CHIKAIOT MPOYHOCTh M CIIOCOOCTBYIOT OOpa30BaHUIO THWIM. B
3aBUCUMOCTH OT BPEMEHH U YCIIOBUM MOSBIEHUS TPEILLMH, a TAKKE XapakTepa MOBPEKICHUS B
KPYIJIOM Jiece W MUWIoMaTepuaiaX, pa3inyaioT TPEHIMHbI CIACAYIOMIMX BUIOB: METHK, OTIYII,
MOp03000MHa, TPEUIMHbl YCYHIKM. TpeliuHbl HapylmialoT UEJOCTHOCTh MaTepuana u
YMEHBIIAIOT MEXaHWYECKYI0 MPOYHOCTh JIPEBECHHBI, a TAKKE CHIDKAIOT MPOLEHT BbIXOZA
Ka4eCTBEHHBIX MUJIOMATEPUAJIOB U LITOHA.

MeTuk — 0JJHa WJIM HECKOJIKO MTPOAOJIbHBIX BHYTPEHHUX TPEILMH, MPOXOAAIINX Yepe3
CEep/ILIEBUHY CTBOJIa M HAMPABJICHHBIX Pa—IHAJIbHO, HO JI0 MEpU(EPUH CTBOJIA HE JOXOASAIIHX.
Metuk ObiBaeT mpocToit U cioxkHbid. [Ipoctoit metuk (puc. 2.20, @) cCOCTOUT U3 OAHOM WK
JIByX TpemH Ha TOpLE, pPaclojOKEHHBIX IO OJHOMY JAMaMeTpy M MAYIIMX 1O JUIMHE
COpTaMeHTa B OJIHOM TIOCKOCTH.

CHOXHBI METUK COCTOMT W3 OJHOM WM JABYX TPEIIMH Ha TOPILE, PacroiloKEeHHbIX MO
OJTHOMY JIMaMeTpy Y UIIYILIUX 10 JJIMHE COpTaMeHTa He B OJ{HOM miockocTH (puc. 2.20, 6), a mo
crmpani. CHOXHBIA METUK MOXXET COCTOSITh M3 JIByX WJIM HECKOJIbBKMX TPEUIMH Ha TOPIIE,
PACMHOJIOKEHHBIX TOJ] YIJIOM Jpyr K JAPYry M WIYHIMX MO JUIMHE COpTaMeHTa HE B OJIHOU
IUIOCKOCTH. Takol METUK 4acTO Ha3bIBAIOT KPecTOBBIM (puc. 2.20, ).

MeTuk Hapyliaer 1eIOCTHOCTh JAPEBECHHBI, YTO BBI3BIBAET CHIDKEHHE €€ MPOYHOCTH.
IIpocToii METHK, B OTIIMYME OT CJIOKHOTO, B MEHBIIEH MEpe CHIKAET COPTHOCTH IMJIOBOYHBIX
OpeBeH. B mpounx copTameHTax METHKH CHIKAIOT COPTHOCTh B 3aBUCHMOCTH OT pa3zMepa
TPELIMH U UX PACIIOJIOKECHUS.

Omiryn — BHYTpEeHHsIA TPEIMHA, UIYIIAs 110 TOJOBOMY CJIOKO U PACIPOCTPAHSIOLIASCS HA
HEKOTOPOM MPOTSKEHUM BJIOJIb copTameHTa. HabimonaeTcst B KpyIiibIX copTaMeHTax, Jallle Ha
KOMJIEBOM TOpLIE; B BHIE AyrooOpasHoil TpemuHsl (puc. 2.20, r), HE 3allOJIHEHHOW CMOJIOH
(YaCTUYHBIN OTIIYN) WM B BHJIE KOJIBIICOOPA3HOM TPEUTUHBI (TIOTHBIN, WJIH KOJIBIIEBOM OTIIYII).
Otmiynn obpasyercs MOJ BIUSHUEM HANpPsDKEHUM, BO3HUKAIOLIUX 07 BO3JACHWCTBUEM BETpa U
Mopo3a. Hapymiast nesmpHOCTs IpeBECHHBI B MWJIOMAaTepUaiax, OTIyH MOPTUT IUIACT AOCKU U
IOHMKAeT COPTHOCT.

Mopo3o0onHa — HapyXHas paJualbHas TPEIIMHA, BO3HUKAOIAS 3MMOM IPU PE3KOM
oxJaxneHnu crBona. OHa damie BCEro pacnosiaraetcsi B KOMJIEBOM YacTH M HWIET Ha
3HAUUTENBHYIO TIYyOUHY /0 cepiieBuHbl. Mopo3obonHa ObiBaeT OTKpbITON (puc. 2.20, 0) u
3akpbIToil (puc. 2.20, e). Hapymast 1ienpHOCTh ApeBecHHbl U M3MEHsIE (opMy CTBOJA, OHA
MOKET MOHMKAaTh COPTHOCTh M BBIXOJ] MMJIOMATEPUAIOB; KPOME TOTO, MOKET CIIOCOOCTBOBATH
TIOSABJIEHHIO B IPEBECUHE THUIIH.

Puc. 2.21. Pa3HOBHAHOCTY TPEMIMH YCYIIKH B 3aBUCUMOCTH OT MOJIOKEHUS B
COpTaMEHTE
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Tpeumunsl yeymku (puc. 2.21) — HapyKHbI€ TPEIIUHBI, MOSBISIOIIUECS B OpEBHAX U
nujaoMaTepuanax IpU  BBICBIXaHUU JAPEBECUHBI. TpEeHIMHBI  YCYIIKU: TOPLEBbBIE,
HaOJII0Ial0IINECs] TOJIBKO Ha Topiie 0e3 BbhIxo/aa Ha OOKOBYIO MOBEPXHOCTH (puc. 2.21, a)
TOPIIEBbIE OJHOCTOPOHHHUE (TUIACTOBBIC), HAOIIOJAIOIIUECS HAa TOPLE M BBIXOMSIIME Ha
OJIMH TuIacT coptameHTa (puc. 2.21, 6); kxpomouHsie (puc. 2.21, 8), TOplEBbIE CKBO3HEIE,
HaOmrofaromyecss Ha TOpLE, HOpUYEeM TpellMHAa BBIXOJAUT Ha o00a 1uacta (Ha
MIPOTUBOIIOJIOKHBIE OOKOBBIE MOBEPXHOCTH, puc. 2.21, 2). Ilpu 3TOM OHM HapyIIalOT
LEIbHOCTh JPEBECUHBI U CHUXKAIOT €€ COPTHOCTb.

Jlis mpoBefeHus: 1abOpaTOPHBIX 3aHATUH MO JaHHOM TeMe HeO0OXOAUMO HMETh
o0pasIipl, BBIMUJICHHBIE W3 JiecoMaTepuaioB (OpeBeH, MOCOK M (aHepbl) ¢ HATUIUEM
pa3HOO0Opa3HbIX TPEIIMH; METANIMYECKHUE JTUHENKN ¢ HEHOM JeneHus mKaisl 1 MM; MeTp,
HIYIIBI, ATLOOM MOPOKOB JIPEBECUHBI; YUCOHBIN 1BETHOU nuaduiabM «JlecHbie MaTepuabl
U U3JCNHSY; TJIaKaT ¢ M300paKEeHHEeM OCHOBHBIX BUJIOB TPEIIMH U CXEM UX U3MEPEHUS,
I'OCT 2140-81 (c u3m.).

[Ipuctynass k BBITIOJTHEHUIO JaHHOW J1aOOpaTOpPHOUW PabOThI, CTYIAEHTHI JOJIKHBI
U3YUHTh 10 HAacToAlEeMYy yuyeoHoMy nocoouto, 'OCTy, makaty, anb0omy u auapuiabmy
Pa3HOBUHOCTH TPEIIUH U CXEMbI UX U3MEPECHUSI.

Kaxmoii 6purane cTyneHTOB BbifatoTcsi 3—4 oOpasiia ¢ pa3Iu4YHbBIMH TPEIUHAMM,
KOTOPbI€ OHU JIOJIKHBI U3YUYUTb, ONPESTUTh PA3HOBUIHOCTh U U3MEPHUThH, MOCJE YEro B
KypHaie Uisi Ja00paTOPHBIX U MPAKTUYECKUX pabOT 3apHCcOBATh, 3alHUCATh PE3YIbTaThl
U3MEpEHUH U AaTh KPATKOE OMKCAHKE MOPOKA TPEIIUH.

BokoBble TpenmHbl U3MEPSAIOT M0 TiyOuHe U JjIuHe. TopleBble TPEHIMHbI, KpOMe
TPEIIMH YCYIIKH, B KPYIJBIX JiecOMaTepuaiax M3MEpAIOT M0 HAaWMEHbIIEH TOJIIHUHE,
CEpJILIEBUHHON BBIPE3KE, a TaK)Ke MO HAMMEHBIIEMY JMAMETPY Kpyra, B KOTOPHIA OHU
MOTYT OBITh BIIMCAHbI, HJIK IO HAUMEHbIIIEH MHUPUHE HEMOBPEKIACHHOU neprudeprudecKon
30HBI TOpHa (B JIMHEWHBIX MEpax WM AOJSAX JuaMerpa Topia). ToplieBble TPEIIMHBI
YCYHIKH B KPYIJIBIX JIecOMaTepHaliax M3MEPSIOT M0 IIyOuHe (B JMHEHWHBIX Mepax WU
JIOJISIX TUaMeTpa Toplia), B MUIoMaTepraiax — Mo MIyOuHe U NPOTSKEHHOCTH Ha TOPIIE.

Pa3mepbl OTIYMHBIX TOPUEBBIX TPEIIMH OMPECISIOT (B JUHEHHBIX MEpax WU
JOJISIX pa3Mepa COPTAMEHTa) MO XOpJE, €CIM TPEIIMHb 3aHUMAIOT MEHEE IOJIOBUHBI
OKPYXHOCTH TOJUYHOTO CJIOS, WU TI0 AUAMETPY, €CIU TPEIIUHA 3aHUMAET MOJIOBUHY WUITU
0oJee OJIOBUHBI OKPY>KHOCTU TOJIMYHOTO CJIOS.

CozeprxaHue oTyera:

Pe3ynbpTaThl M3y4eHHS NAHHOTO IMOPOKa JAPEBECHHBI PHOPMILSIIOT B KypHAIE IS
7a00paTOPHBIX W TMPAKTUYECKUX DPAOOT, Te MOMUMO PEKPMEHAYEMBIX BBIIIE 3amucen
CeAyeT CAeNaTh BHIBOJIBI O BIMSHUM TPEUIMH HA KAYECTBO JIECOMATEPHUAIIOB.

HenopmanbeHble okpacku ¥ rHuiIM. HopManbHbIM IBET NPEBECHHBI U3MEHSETCS B
pe3yibpTate OMOXMMHUYECKUX PEAKIHUA OKUCIEHUS NYyOWIBHBIX U KpacslIMX BEUIECTB, a
TaK)Ke IMOJ BIIUSHUEM TMOCEIUBIIMXCS B HEH TpuOOB, B pe3yJibTaTe YEro JApeBECHHA
MPUOOPETAET PA3TUIHYIO OKPACKY: CBETIIYIO, TEMHYIO CHHEBY, BHICTYMAIOIINE OTACIbHbBIC
KENThble UK Oypble MATHA.
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Puc. 2.22. [lpeBecuHa, nopakxeHHast JOMOBBIMU JIEPEBOPA3PYILIAOIIMU
rpudamu
a — HACTOSIIIIUMU; O — OCJIBIMU; B — MJICHYATHIMU

[Tox BO31ElicTBHEM TPUOOB JApEeBECHHA JTUOP TOJIBKO OKpAIIUBAETCS U €€ (PU3UKO—
MEXaHWYECKHE CBOMCTBA TOYTH HE HW3MEHSIOTCS, MO0 Hapsay C WU3MEHEHHWEM IIBETa
POUCXOIUT CYHIECTBEHHOE CHIDKEHHE (PU3MKO—MEXaHUYECKUX CBOWCTB JIPEBECUHBI.
Besikuit pazpymaroomuii peBecuHy T'pub BHauase BBI3BIBAET U3MEHEHHE €€ OKpackd a
BITOCJIEJICTBUM U 3aMETHOE U3MEHEHUE CTPYKTYPHI.

Hapy>xHble OKpacku U THUJIM MOSIBIISIIOTCS Yallle BCETO B JAPEBECHHE TMOCie CPYOKH
JepeBa B BHUJE 3a00JOHHOU KPACHHUHBI, THWIM W MpaMmopHO rHuin. K BHyTpeHHHM
OKpacKaM U THWJISIM OTHOCSITCS JIOKHOE $I/IpO, BHYTPEHHSISI KPACHUHA, MIATHUCTOCTD.

XapakTepHblii TpU3HAK 3apaKEHUsI IPEBECUHBI TpuOaMU — TOSABICHHE Ha €€
MOBEPXHOCTH TJIECHEBATHIX HAJIETOB THIJIU, OEJIOTO MYIIIKa WA OeIbIX HUTEH.

Hawubomnbiiee paspylieHue IpeBeCHHBI BBI3BIBAIOT JTOMOBBIE TpHOBI (puc. 2.22). Ouu
pa3pylIaroT JpeBECHbIe KOHCTPYKIIMU M3 BCEX MOPOJ ApeBecHHbL. Yare npyrux BcTpedaeTcs
HACTOSIIMN JTOMOBBIN TpuO (prc. 2.22, a), KOTOPBIA B OJArONPHUSITHBIX I CBOETO Pa3BUTHS
YCIIOBUSIX (BJIAXKHOCTB CBBIILIE 25 % U Temrieparypa okpyxatorero Bozayxa 18 —20 °C) cHauana
BBI3BIBACT 0Opa3oBaHWE Oypoil THWIIM, a 3aTEM TOSBICHUE B JPEBECUHE TPEIIMH BIOJb U
MOTIEpEeK BOJOKOH, B TeueHue KOPOTKOr0 BpPEMEHU [EPEBSHHBIE KOHCTPYKIMH 3aHUMH,
MOpPaKEHHBIE JIOMOBBIMU TpUOaMH, MOTYT TPHUTH B aBapuiiHoe coctostHue. OmnacHbl Jyis
JPEBECUHBI OCIIBIN JIOMOBBIN M JJOMOBBIH IJICHYATHIN TPHOHI.

Jpyrue TprObl — pa3pylIuTeNiv IPY 3HAYUTEIIEHOM Pa3HOO0Pa3uKl BCTPEUAIOTCS TOPA3TI0
pexe. [Ipu BeIChIXaHNH APEBECUHBI BCE TPUOBI TOTUOAIOT U TIPOIECC THUESHUS TPEKPaIiaeTcs.

Crenenb nopakeHUs! APEBECUHBI TPUOOM MOKET ObITh pa3nuyHoil. Ecnu B ipeBecune
MMEIOTCSI TIJIO/IOBBIE TeNla TPHOOB, XOPOIIIO pa3BUTas TPHOHMIIA U ITHYPHI (TH(]EI), TO BUI rprda
MOXET OBIThb YCTAQHOBJICH IO JaHHBIM CIeIUaJbHBIX Tabnwi. B Tom ciydae, xorma
O0HAPYKMBAIOT TOJBKO CJE/bl TPUOHUIIBI, CIETYET MPOU3BECTH MHUKPOCKOIMYECKUN aHAaJIN3
IPUOHUIIBI U IPEBECUHBI.

IoBpe:xnenns HacekoMbIMEU. HacekoMblie opaXkaroT APEBECHHY B IIEPHO/IBI POCTA JIepeBa,
XpaHEHUsI Ha CKJIajgaxX M B coopyxkeHusix. OHU 00pa3yloT B JPEBECHHE PA3JIMUHbIE XOAbl U
OTBEPCTHSI, CHIDKAIOIIME MPOYHOCTh JpeBeCUHBl. KpoMe TOoro, HacekoMble YacTo 3aHOCST B

26



ATU XOAbl criopbl TpuOOB. OCOOEHHO OOMBIIONW BpeNl JPEBECHHE MPUHOCST KYKU—KOPOEIbI,
MeOENTbHBIN, WA JIOMOBBIN TOUWIBIINK, IS U Ap.

Kykn—Kkopoenbl MopakaroT JPEBECHHY BCEX MOPOJA Ha KOPHIO, 00pasysl HErTyOOKue
MOBEPXHOCTHBIC M3BWIUCTBIE XOABI—OOPO37bl. MeOenbHbI, WM JIOMOBBI TOYMWIBIINK,
MOpakaeT JIEPEBSIHHBIC SJIEMEHTHI 3/IaHUI U coopykeHul. [Ipu3HakoM TOUMIIBIIIMKA SIBIISIETCSI
Hayim4yue OOJIBIIOrO YMCIa MEJIKUX KPYTJIbIX OTBEPCTUM, U3 KOTOPHIX BBICHINIAETCS JIPEBECHAs
MyKa JKEJITOTO IBeTa. MOPCKOM 4epBbh — IIAIENIb — OYEHb OBICTPO Pa3PyILACT TMOIBOIHBIC
YaCcTU JCPEBSIHHBIX MOPTOBBIX coopykeHui. [IpoHrKas B IpeBeCHHY, OH MPOAEIHIBACT B HEM
OOJIbITIIOE KOJMYECTBO XOJIOB, B pe3yJbTaTe Yero JAPEeBECHMHA 3a KOPOTKUUA CPOK IMOYTH
MOJTHOCTHIO TEPSIET CBOKO IPOUYHOCTb.

[Ipu m3yueHUH TOBPEKACHUS JIPEBECHHBI HACEKOMBIMH HEOOXOJUMO O3HAKOMHTHCS C
BUJAMHU HACEKOMBIX — pa3pyIIUTENeH IPEBECHHbI W HM3MEPUTh BEIMYUHY YEPBOTOUMHBI.
[Tocnenusist mpeAcTaBisieT cOOOM COBOKYIMTHOCTh XOJOB M OTBEPCTHH, MPOJICIAHHBIX B
JPEeBECUHE HACEKOMBIMM M WX JIMYMHKaMHU. YUepBoTourMHAa HAOIIOAAETCS HA TOBEPXHOCTH
JIECOMATEpUAJIOB B BUJIE KPYIJILIX U OBAJBHBIX OTBEPCTUHN WM B BHUJIE OOPO30K M KaHABOK. B
3aBUCUMOCTH OT TIIyOWHBI MPOHUKAHUS YEPBOTOUMHA OBbIBACT MOBEPXHOCTHAS, HETITyOOKas,
rIyookas u ckBo3Has (puc. 2.23).

Puc. 2.23. YepBoTourHa
a — MOBEPXHOCTHAsI; 0 — HeTIIyOOKasi; B — ITy0OKast; T — CKBO3Has

[ToBepxHoCcTHast uepBoTOUMHA (puUC. 2.23, a) IPOHUKAET B APEBECUHY Ha MIyOUHY 10 3
MM, Herityookas (puc. 2.23, 6) — Ha rryOuny 10 15 MM B KpYTJIBIX JlecoMaTepranax u He 6oee
5 MM B moMaTepuanax, riryookas (puc. 2.23, B) — Ha TIyOouHy OT 15 MM 1 Goree B KpyTJbIX
JecoMaTtepuaniax u Oonee 5 MM B muiomatepuaiax. CkBo3Has depBoTounHa (puc. 2.23.r)
BBIXOJIUT Ha JIBE MPOTHBOTIOIOKHBIE CTOPOHBI COPTAMEHTA.

[lo pasmepy OTBepCTHIA YEpPBOTOUMHY TOAPA3ICISIOT HAa HEKPYIHYI0 W KPYIHYIO.
HexpymHasi 9epBOTOYMHA XapaKTEpU3yeTCsi OTBEPCTUSIME JTUAMETPOM 10 3 MM, a KpymHas —
nuamerpom 6osee 3 mm. TToBepXHOCTHAS YEpBOTOUMHA HE BIMSIET HA MEXaHUYECKHUE CBOMCTBA
npeBecuHbl. HermyOokass ¥ ToIyOOKas 4epBOTOYHMHBI HAPYIIAIOT IENOCTHOCTH JPEBECHUHBI U
CHIDKAIOT €€ MEXaHUIEeCKUE CBOWCTBA.

UepBOTOUHMHY HW3MEPSAIOT [0 HAUMEHBIIEMY JUAMETPY, MM, U IO KOJWUYECTBY, IIT.; B
KpYIJIbIX JIECOMAaTepraiax U MWIONPOAYKIMHA Ha 1 M JIJIMHBI WA BCKO CTOPOHY COPTAMEHTA; B
IIITOHE — Ha 1 M? WM BCIO ILIOIIA/b JIMCTA.
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3. MByueHue KOJLIEKIMH [VIABHBIX II0OPOI000pa3yolmx MiuHepaios. M3yyenue
KOJUIEKIIMY F'OPHBIX MOPO/T

[IpupomHbIMM KaMEHHBIMHM MaTepuallaMd Ha3bIBAIOT CTPOUTENBHBIE MaTepUabl,
MOJy4YEHHbIE W3 TOPHBIX TOpoJ 0e3 00padoTKM WM B pe3ysibTaTe MNPUMEHEHUS JUIIIb
MeXaHMYECKON 00pabOTKH (pacKaibIBaHUE, paCIWIIMBaHUE, ITH(OBaHKE, TOJIMPOBAHUE U JIP).
[IpuponHbie KaMeHHBIE MaTepHaibl B H3TOM CIIydae TMOJHOCTBIO COXPAHSIIOT (PU3UKO-
MEXaHUUYECKUE CBOMCTBA TOPHOM MOPO/IbI, U3 KOTOPO OHU ObUIH MOTYYEHBI.

['opHass moposa mpencTaBisgeT coO0Oi KaMHEBUIHOE TEJNO, COCTOAIIEE M3 OIHOIO WU
HECKOJIbKUX MHUHEpaJoB. MUHEpasbl SBISIOTCS MPUPOJHBIMA XUMUYECKUMU COSIUHEHUSIMU,
00pa30BaBIIUMHUCS B PE3YyJIbTAaTE PA3TUYHBIX (PUZUKO-XUMHUECKUX MTPOIIECCOB, MPOUCXOISIINX
B 3eMHOM Kope. B npupozae nacunteiBaercst 0onee 2000 MuHEpanoB, HO B 00Pa30BaHUM TOPHBIX
HOPOJT Y4acTBYIOT 0K0JIO 50; UX Ha3bIBAIOT MOPOA000PA3YIOIIUMH.

N3YYEHUE KOJUIEKIINU I'NTABHBIX TTOPOJJOOBPOIIINX MUHEPAJIOB

Lenb v 3a1a4u pabOThI — U3yueHUe (PU3NKO-MEXAaHUUECKUX CBONCTB
MOPOI000pa3yIoLIUX MUHEPAJIOB (OJIeCKa, 1IBETA, INTIOTHOCTU, TBEPAOCTH, TPOYHOCTH,
CTOMKOCTH, XapaKTepa u3jaoMa).

OOBEKTHI UccieTOBaHUsI, 000PYI0BaHKE, MATEPHUAIBI U HATJISIHBIC TOCOOUS:
MOJIOTOK, CTaJIbHasl UIJIa, Jyna, MeTajuindyeckas Juneika, 10 %-Hblil pacTBOp COJISTHOM
KHACJTIOTHI, HAOOP MUHEPATIOB-ITAIIOHOB.

OO611re moIoKeHUsI (TEOPETUYSCKUE CBEICHMS)

CrpoutenbHble CBOMCTBA TOPHBIX IIOPOJ] OMNPEACISAIOTCS XUMHYECKUM COCTAaBOM
HOPOI000PA3YIOIIMX MUHEPAIOB MU MX OCHOBHBIMU (DU3MKO-MEXaHMUYECKHMH CBOMCTBAMU.
Kaxnplii mMuHepan XapakTepusyercsi OMNpeNeSIeHHBIM XUMHYECKUM COCTaBOM M (DU3UKO—
XUMUYECKUMU CBOWMCTBaMH: OJIECKOM, IIBETOM, IUIOTHOCTBIO, TBEPAOCTHIO, MPOYHOCTHIO,
CTOMKOCTBIO, XapaKTepoOM M3JIoMa U Jp. BOJBIIMHCTBO MOPO000pa3yIONIMX MUHEPATIOB UMEIOT
KPUCTAIUTMYECKYIO CTPYKTYPY U 00J1aJJal0T aHU30TPOIHEH.

N3yueHreM MHHEpaJIOrMYeCKOr0 COCTaBa TOPHBIX IOPOI M ONPENEICHUEM BHUJIA
UCCIIEyeMbIX ~MHUHEpAJiOB 3aHMMaeTcs Hayka mnerporpadus. B merporpaduueckux
Ja00paToOpusiX MpH TIOMOIIY TOJSPU3AIMOHHBIX MHUKPOCKOIIOB  OIMPEICISIIOT  OTACIbHBIC
XapaKTEPUCTUKH MUHEPATIOB (OCM CUMMETPUH, TPAaHHBIE YIJIbI U JIp.), IOCIIE YETr0, CPABHUBAS
NOJYYCHHBIE JIAHHBIE C XapaKTEPUCTUKAMH MHUHEPAIOB—ATAJIOHOB, OIPEACISIOT  BUI
uccienyeMoro MuHepanga. OIHAKO TakWe WCHBITAaHUS CIOXKHBIL, TPEOYIOT CHEIUaIbHOTO
000pyI0BaHMSI, TEOPETUIECKOM MOATOTOBKH U MPAKTUYECKUX HABBIKOB.

3amanue Ha paboty (pabodee 3amaHue)

B ycnoBusix yueGHOM mabopaTtopuy, MPUMEHSISI MOJIOTOK, CTaJbHYIO WIIIY, JYITY,
METAJUTMYECKYI0 M3MEPUTENbHYIO TUHENKY, 10 % - HbIil pacTBOp COJITHOM KHUCIIOTHI, a TAKKe
Ha0Op MUHEPATIOB-TAJIOHOB OMPENEIUTH BUJT IIOPOI000PA3YIOIIEro MUHEpAIa.

X0J1 paboTHI (MMOPSAOK BBIMOJTHEHUS PA0OTHI)

[Tpu poBeaeHNM Ta0OPATOPHBIX 3aHATHIA TIO0 TAHHOM TeMe CTyJIEHTaM BBIIAIOT HAO0OP
MUHEPAJIOB-ITAJIOHOB, CBOWCTBA KOTOPHIX OHU HM3YYalOT, IMOJB3YSICh y4EeOHUKOM, IBa-TPU
oOpasia as1s1 onpeesieHus Buaa (Ha3BaHus) MuHepasa. [Ipexe Bcero CTyIeHThl CPaBHUBAIOT
BHEIITHHE MPU3HAKK 00pasiia ¢ 3TATOHOM (IIBET, OJIECK, CTPYKTYPY) U OPUEHTUPOBOYHO JAIOT
HA3BaHUE HCCIIEAYEeMOMY MHHEpady. 3aTeM JUisi MMPOBEPKHU MPEIBAPUTEIBHBIX BBIBOJOB OIl-
pEAENSOT TBEPAOCTh MUHEpaJIa IPU MOMOIIIH IIKaJbl TBepocTH Mooca (Ttabm. 1.1).

Taonuma 1.1

[[Ixama TBEpAOCTH MUHEPATIOB
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Hoxasarens

5 ARaTHT

6 Oproxnas
(monesoit uraT)

7 Keapy
8 " Tonas
9 Kopyia
10 Ammas

TRepROCTH Muuepan XapaKTepuCTHI TBEPAOCTH
1 Tanek Jlerko yepTHTCA HOTTEM
2 Fune Horote ocTasnger uepry
3 Kansuut Jlerko YepTHTCH CTANBHBIM HOKOM
4 MaapxxoBBI wnaTt HepTHTCA CTANBHBIM HOKOM OO

- | HeGonBIIHM naBACHHEM

UeprHTres CTAMBHBIM HOXOM ITPH CHALHOM
HaXKHMe, CTEKNO He YepTHT

CrerTka uapanaer crexno,

‘|CTANLHOI HO YEPTHL He OCTABAAET

Jlerko yeprnt crexno,

CTANILHOH HOX YEPThi HE OCTABASET
To xe ' -
To xe

To e

B mkane tBeproctu 10 crienuanbHO MOTOOPAaHHBIX MHUHEPATIOB PACTIONIOKEHBI B TAKOU
MOCJIEIOBATENBHOCTH, KOI/Ia CJEIYIOIIMI M0 MOPSAKY MUHEpPAJl OCTaBIsEeT 4epTy (LapanvHy)
Ha MpeAbIIYIIEM, a CaM UM HE IPOYepUNBACTCS.

TBepaocTh onpenenstoT cieayrommm oopazoM. Ha riaakoit moBEpXHOCTH UCCIIETYEMOTo
oOpasiia MuHepaiia MpoOyIOT HAHECTH YepTy KaXIbIM U3 MUHEPAJOB, YKa3aHHBIX B IIKAJIE,
HauuHas ¢ camoro Msrkoro. Ilpum 3TOM yCTaHaBIMBAIOT, KaKOM MHHEpaJl OCTABISAET YEpTy
(mapamaer wuccnemyeMblii oOpasen). Hampumep, ecnu wuccriemyemblii MUHEpall YepTHTCS
armaTUToOM, a caM OCTaBIISIeT uYepTy (I[apanvHy) Ha TUIABUKOBOM IIMAaTe, TO €ro TBEPAOCTb
cootBeTcTBYET 4,5. UTOOBI MMETh TOCTOBEPHBIE JaHHbIE O TBEPAOCTH MHUHEpasa, HEOOXOIMMO
UCTIBITATh HE MEHEE TpeX OTIENBHBIX 00pas3lloB, CleNaB Uil KaXaoro oOpaslia Mo TpH
OIpe/IeNICHNs, KaK YKa3aHO BBIIIIE.

Hexoroppie MuHepanbl MOTYT HMETh OJM3KYIO IO 3HAYEHHIO TBEPJAOCTb M Majo
pa3uyaThCs MO0 BHEUTHWM IPU3HAKAM, HANpUMeEp KalbLUT W TUIC WM aHTUApUT. B sTOoM
cllyyae Ha oOpasell U3 KaneabHUIbI KarnatoT 10 %-Hblii pacTBOp CONAHON KUCIOTHL [Ipu aToM

KapOOHaThI

(Hammpumep,

KaJIbIUT)

«BCKHIIAOT»,

BeIZIENSIST  yrIekucabsld  ras.  Criocob

BO3/ICHCTBHS COJITHOM KHCIIOTOW SIBIIICTCS JTOBOJIBLHO A((EKTUBHBIM IS OTPEIEICHUS BUIA
MUHEpasia. 3HaYeHUs] MPOYHOCTH, TJIOTHOCTU U JIPYTHE CBEICHUA O MUHEpaiaX MPUBEICHbI B

Ttadi. 3.2.

CozeprxkaHre oT4yeTa

Pe3ynbTaTel paboTHI 110 JaHHOHN TeMe 0hopMIIIOTCS B Bue Tabmul (Tadim. 1.2).
dopma Tabdm. 1.2

Q
CH No Munepai Bremnnit Bua Xumnue
1/ | HaumenoBanu CKHH
OB ['pymma LBet Bieck CrtpoeHue
HEI I e COCTaB
e 1 2 3 4 5 6
CBO
HUCT
Ba
MHUHEPAJIOB.
Oxonuanwne Tadi. 1.2
IcTunHas [Tpenen . AKUX TOPHBIX
WKOCTB MIPOTUB  \PAKTEPHBIE
IJIOTHOCTh  pEPJIOCTh MPOYHOCTH mopoJiax
3 BBIBETPUBAHUS | OCOOCHHOCTH
r/cM Mlla BCTPEYAIOTCS
8 9 10 11 12 13
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N3YYEHUE KOJUJIEKIIUU I'OPHBIX TTOPO/I

Lenb ¥ 3a/1a41 pabOThI — ONPENEIEHUE MUHEPATIOTHYECKOTO COCTaBa TOPHOM
MOPO/JIbI, U3yYeHUE €€ CTPYKTYPhI U TEKCTYPbI, YCTAHOBJICHUE BHUIa TOPHOM MOPOABI U €€
CBOWCTB.

OOBEKTHI UcclieToOBaHusI, 000PYI0BAHKUE, MATEPUAIBI U HATJISHBIC TOCOOUS:

MOJIOTOK, CTaJIbHasl UIJa, JIyna, Kajla TBepAocTd Mooca, MeTainueckas JMHeka,
10 %-Hblii pacTBOp COJITHOW KHCIIOThI, HA0OP MUHEPAIOB-3TaJIOHOB.

OO61ue mooXKeHusl (TEOPETUYECKUE CBEICHMS)

['opHble mOpoAbI 00pa30BAIUCh B PE3YNbTATE PAa3HOOOPA3HBIX TIE€OJOTMYECKHUX,
XUMUYECKUX M JIPYTHX MPOIECCOB, KOTOPHIE MPOUCXOIWUIN Ha MPOTSIKEHUU MHOTUX
MUUTMOHOB JieT. OT ycnoBuil o0Opa3oBaHUsi B 3HAUWUTEIBLHOW MEpe 3aBHUCAT TpyIIa U
(bU3UKO-MEeXaHUUECKUE CBOMCTBA TOPHBIX MOPO/I.

Bonwioe 3HaueHne mmeer ux merporpaduueckas XxapakKTepUCTHKa, KOTOpas JaeT
BO3MOKHOCTb HE TOJIbKO YCTAaHOBUTH BUJ TOPHOM MOPOABI M COCTABUTH MPEABAPUTEIHLHBIC
CYXJIGHHsI O €€ KauecTBe, HO W JOMOJIHSAET pPe3yJbTaThl JIAOOPATOPHBIX HCIIBITAHHM
CBEJICHUSIMU O TaKWX BaKHBIX CBOMCTBaX, KaK CTEMEHb OJHOPOJHOCTH U BBIBETPEIIOCTH,
CTpOEHUE, CIOXKEHUE, PUCYHOK, XapaKTep packoya u Jap.

JIns MakpOCKOMUYECKOTO MCCJEAOBaHUS TOPHBIX IMOPOJ HEOOXOIUMO HMETh
MOJIOTOK, CTaJIbHYIO WLy, JyMy, IIKaJIy TBEPAOCTH, METAUIMYECKYK JIMHEHWKY C
MUJUTUMETPOBBIMU JieTieHuAMU U 10 %-Hblil pacTBOp CoJIstHOM KHUCIIOTHL. [Ipu npoBeneHnu
nabopaTopHOi pabOThI MO 3TOHM TeMe CTYACHTHI MOMY4aloT JIBa-TpU 00pas3la pazIudHbIX
TOPHBIX MOPOJ U BBINOJHSAIOT MAaKpPOCKONMYECKHUE UCTIbITaHMs UX. MccnenoBanusi TOpHOU
NOPOJbl HAUMHAIOT C OCMOTpPA U OMHUCAHUS €€ BHEUIHETO BUA.

[IBeT moponbl, €ro OJHOPOJHOCTh M OJECK al0T BO3MOXXHOCTh YCTAHOBHUTH BHUJT
MUHEpAJIOB, COCTABJIAIOMINX TOpHYIO nopoay. ConepkaHue B TOPHOM MOPOJE€ MUHEPATIOB
KapOOHATHOM Tpymmbl onpeAesstoT aeiictBueM 10 %-HOTO pacTBOpa CONSTHOM KHCIIOTHI,
KOTOpasi BBI3BIBAE€T «BCKHUIIAHKME» HA IOBEPXHOCTH oOpaslia IMOpOJbI, COIAEPIKAIIEro
YIICKUCTBIN KanbIuil. Micronb3ys NaHHbIe, TpUBEACHHBIE B Ta0d. 3.3, MOKHO OMpPEAETUTh
MHHEPAIIOTUYECKUN COCTaB UCCIEAYEMON TOPHOM MMOPO/IBL.

3aTeM OCMOTPOM CBEKETO U3JIOMa ONPENEISAIOT CTPOCHUE (CTPYKTYPY) U CI0KEHUE
(TexcTypy) NOPOBL.

[lo comepxkaHWI0 MHUHEPANOB, UX IBETY U CTPYKTYpE€ MOXKHO YCTAHOBUTH BHUJ
TOPHOM MOpOABI, @ 3aTEM OPUEHTHUPOBOYHO €€ cBoicTBa (cM. Tadm. 1.3). B ToMm ciyuae,
KOT/Ia CTYACHTHl MOJy4aroT 0Opasilbl W3BECTHBIX TOPHBIX TMOPOJ, OHU 3aIlONHSIOT B
KypHaJie Juisl J1abOpaTOPHBIX M MPAKTUYECKUX padOT TalIMUIly, 3aHOCS B HEE OCHOBHBIC
CBOWCTBA TOPHOW MOpoAbl. [[ns NONMydyeHHs AAHHBIX O CBOMCTBAaX TOPHBIX MOPOJ
PEKOMEHAYeTCsl UCIOJIb30BaTh YUEOHUK U JaHHOE yueOHOe Mocooue.

Tabnuma 1.3
XapaKkTepUCTUKU MUHEPAIIOB TOPHBIX MOPOJI
Teep Hctunnas | [dpyrue YcnoBus
Munepain | CTpykTypa noct [HBeT IJIOTHOCT |XapaKTepHbIE HaXO0X-
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Kaomm  |AMOPdHES, 1 |Bemi, 95 Hamom B gucrom
3epHHCTas KEITOBATHII : SEMITHCTHIN, BUJIE
AMATAONIIATT TTATIAN
Kpucrannmuecka benpii, [Ipo3paunbie
I'nnc s, 3€pHUCTAS; 1,5-2 |>xenToBaTHIN, 2,2 KpUCTAJIBI, To xe
ObIBaET PO30OBEIN MaTepHall HHOTAa
Myckosr |Kpucrammuecka| 1,5- Elepe6pI/ICTH ” g PaCLI_[eHJIiIeTCSI B rpanure,
- s, THCTOBASE 25 i, , Ha TOHYAMIINE |CUCHMTE,
AoTriix INARPNAIIIILIA Rni 8 7257 fa¥=
buorur |To ke 2-3 |dep HbIH, 2,8 Pacmenmsierest |14 e
OVNHRIL HA TOHKUE
Kpucramnmuecka benbiii, IIpo3pauen, npu (B
Kanbnur (st u 3epHHUCTO- 3 |cepsiid, 2,6 yaape M3BECTHSKA
KpHCTa/UIMYECKa JKEIITBIN pacmajgacTcs Ha |X, MpamMope
N B TB
Kpucrannuuecka benplii, pactBope
Jomomut 3,5 . 2,8 COJISSHOM To xe
cepoIi
KUCIOTBI
Asrut | To xe 5.6 | 1CPHBIN 1 3.4 IIpoceeunBaer; |B
TEMHO- ﬁTTE‘(‘R' CTEKTId MATMATUYUEC-
PoroBast |7, e 5.6 | 1CPHBIN 1 3.1 OTqUeTJIHBaSI To e
ﬁﬁMﬂI—ﬂ(ﬂ REMEHN- CITAVMHOCTE R
Optokina | 0 Ke 6 BGJIBI\II/I, 25 Ha IIOCKOCTSX B rpanwre,
0 CEeNKIN CITAVMHOCTUA CTE K- |CUECHUTE
KpucTasinyecka becuBseTHsbIi, H3nom B rpanwure,
Ksapn q 7 OeJIbIH, 2,6 PaKOBHUCTHIM, THENcCe,
Tabmuna 1.4
OCHOBHBIE CBOMCTBA HEKOTOPBIX TOPHBIX TTOPO/T
Cpenns | [Ipenen
Munepasbi, pel pel
S MIPOYHOC
ITopona [Ber Bxoasmue B | CTpyKTypa mopoabl
IIJIOTHO TH
COCTaB TTOPOJIbI
CTb. 110)5|
[pasut Cepniid, ) Ksapii, mosieBoi Kpucramimaeckas 2500- | 100 -
rOnvOORATO-CeNKIN _|TIIOAT _CHOKIA 2800 250
Cepo-3enenbiit 1o |Ilonesoi mmar, 2700- | 150 -
Juoput Kpucrannuueckas
TEMHO-3€JIEHOTO poroBas 2900 300
I'ad66po |Cepplii 10 YepHOTO Honepoi mmar, - |1qy. 2800- | 200 -
ARTUT ONURUH 3100 350
JIabpOno | Tenmmrit [Tonesoit mmar, (.. 2600 - | 150 -
NnUT ARTUT QNURUH 2900 250
Jlnabas Cepsrit o TemHo-  |I[loneBoit mmat u |[Menko3epauctas, | 2800 - | 200 -
cenoro ARTUT KNUCTATIUYECKAS 2900 300
Basanst | TeMubiii, qepHbiit [ToneBoit mmat, |Ckpertoxkpuctamaud| 2900 - | 200 -
ARTUT eckad 3300 400
W3pecThs Cepblid, KeAThIH Kanpmur [noTHas 1800 - 50 - 150
K amondhuag 2600
Tecuann y 3epHa KBapua 2300 -
N bensrit o Temuoro |Ksapn COeMHEHb! TTIHOM, | 2600 80 - 300
IARPDACTLIN IL,ATIL
Mpamop benbrii, po3oBerit 1o |Kameiur u 3epHHUCTO- 2600 - | 100 -
4en HOro IOTOMUT KNUCTANIUYECKAS 2800 300
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2500 -
2700

300 -
400

beneii 1o TeMHO-
RUIITHEROTO

3epHa KBapua
COCTTUHECHRI

KBapuut KBapn

3amanne Ha paborty (pabouee 3aaHueE)
O3HaKOMHUTHCSI C TOPHBIMU MOPOIAMU IO UMEIOIIUMCS B KOJIJIEKIIMU o0pasiam 1
YCTAaHOBHTH MX MTPU3HAKH
Xoa pa0oThl (MOPSA0K BBIIOJIHEHHUS PaOOTHI)

1.  MByuyuTh COCTaB M CTPYKTYPY TOPHBIX MTOPOJ.

2.  OmpenenuTs OCHOBHBIC (hU3HUECKHE U MEXAaHUYECKUE CBOMCTBA.

3. Omnpenenuth Tpynmy MOPOALI MO YCIOBHSIM 00pa3oBaHMs C MOMOIIBIO
CTPYKTYPHO-TEKCTYPHBIX TIPU3HAKOB.

4.,  Jlna ompeneneHUs KapOOHATHBIX TMOPOJ HEOOXOAWMO HCIIONB30BaTh CIO-
COOHOCTH WX PearupoBaTh C COISTHON KHUCIOTOM.

5. O6ocHOBaTh 00J1aCTH TPUMEHEHUS TOPHBIX TOPOJ B CTPOUTENIBCTBE.

Conepkanue oTYETa
Pe3ynbTaThl paboThI 110 JaHHOUM TeMe 0hopMIISIOTCS B BUe Tabmul (Tads. 1.5).
®dopma Tab. 1.5

OCHOBHEBIE CBOMCTBA T'OPHBIX ITOPOJ.

I'opHble mopoab! Buemnuit Bu
Ne P oA A Munepa
Haumen Iloar Ctpo o
/1 IBeT JILHBIN COCTaB
OBaHHe pynnma CcHHUE
1 2 3 4 5 6
Oxonuanue tadi. 1.5
CTOHKOCTB
Cpennsis [Ipenen O0nacTb
MPOTHUB
IJIOTHOCTh npoyHoctu Mlla MIPUMEHEHUS
BBIBETPUBAHUS
7 8 9 10

4. UccienoBaHue OCHOBHBIX CBOWCTB CTPOUTEJIBHOI0 THIICa (HOPMAJIbHOI
rYCTOThI THIICOBOI0 TECTA, CPOKOB CXBATHIBAHUS TMIICOBOI0 TECTA, IPOYHOCTH
TMIICOBOT0 KAMHSA ).

CTpouTeNbHBIM TUIICOM Ha3bIBAIOT BO3YIIHOE BSDKYIEE BEIIECTBO, MOJY4aeMOe
MyTeM TEPMHUYECKON 00pabOTKH MPUPOTHOTO ABYBOAHOTO THIica (CaSO,-2H,0) mpu 150—

180 °C no mpeBpamenus ero B nonysoausli runc (Ca80, m 0,5H,0) ¢ nsMenbueHueM B
TOHKHI TOPOUIOK J10 WU mocie o0paboTku. CTPOUTENbHBIA THUIC MPUMEHSIOT s
M3TOTOBJICHUS CTPOUTEIBHBIX J€TAICH U U3JETUH, a TAKXKE IS IITYKATyPHBIX PadoT.

JIns OLEHKM KayecTBa THUICA OT KaXJOW MApTUU BSHKYILIEro, MOAJIEKAIIEro
UCIIBITaHUI0, OTOMpatoT poly Maccoit ot 10 o 15 kr. [Ipu noctaBke rurca 6€3 yrnakoBKU

mpoOy OTOHUpAIOT HEMOCPEJCTBEHHO C TPAHCIOPTHBIX CPEACTB PABHBIMU YacTSIMU U3
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yeTblpex MecT. llpu mocTymiueHun rumca B Menikax npo0Oy orbupator u3 10 memkoB
npumepHo 1o 1 — 1,5 kr u3 cepeaunsl kaxxaoro memka. OToOpaHHbie MPoObI TIIATEIBHO
CMEIIMBAIOT U KBAPTOBAHMEM JI€JIAT HA JIBE PaBHbIE YACTH MO 5—7 KI Kaxjaas, OAHY W3
KOTOpBIX MEPENalT B JadbopaTopuio Ha UcbITaHue. [Ipu UcHbITaHUM TUICA B YCIOBHAX
y4eOHON 1abopaToOpuu ONpPENENsIOT TOHKOCTh MOMOJA, HOPMAJBbHYIO T'YCTOTY U CPOKHU
CXBaTbIBAHMSI TUIICOBOTO TECTa, Mpeaesl MPOYHOCTU NPHU M3rube M CKaTUU 00pa3LoB M3
3aTBEpEBLIETO TMIICOBOTO TECTA.

OITPEJIEJJEHUE HOPMAJILHOM I'YCTOTBI THTICOBOI'O TECTA

Lenb ¥ 3a7auu pabOThl — OCBOEHUE METOAMKH OMNPEEICHUS] HOPMAIbHON T'yCTOTHI
TUIICOBOIO TECTA.

OOBEKTHI Hccle0BaHMsl, 000PYIOBAHKE, MATEPUATIbl U HATJIAIHbIE TOCOOUS:

Becbl 1o ['OCT 24104-88, Buckozumerp Cyrrapaa, 4amka Uisi 3aTBOPEHHUS
TUIICOBOIO M IEMEHTHOTO TECTa, pyyHas Mellajika JJis MepeMelnBaHus TUIICOBOTO TECTa,
CEKyH/IOMep, JIMHEWKa MeTaNTnYecKas.

OO611Me nonoxkeHus (TeOPETUYECKUE CBEICHNS)

HopManbHyi0 TYCTOTY THIICOBOTO TE€CTa ONPEAENSIOT MPU MOMOIIU BUCKO3UMETpa
Cyrrapaa (puc. 6.3), mpeactaBisiomero co6oi MEAHBIM WIM JIATYHHBIM ITUIWHAD,
uMeromuii Beicoty 100 MM u BHyTpeHHME auamerp 50 mM. unuHAp DOKEH HMMEThH
XOpOIIO OTHOJUPOBAHHBIE BHYTPEHHIOIO TOBEPXHOCTh U MECTO CONPUKOCHOBEHHUS CO
CTEKJIOM, Ha KOTOPOE €ro yCTaHABIMBAIOT MPH MPOBEIeHUHU onbiTa. Ha cTekie nuametpom
6omnee 240 MM unu Ha Oymare 1MoJj| CTEKJIOM HAHOCST Psi/i KOHIIECHTPUYECKUX OKPYKHOCTEH
nuametpom 150 — 220 MM, npudem okpykHocTU auamerpoM oT 170 mo 190 MM HaHOCST
gepe3 5 MM, a octanbHble — dyepe3 10 M. Ilepen ncnpiTaHMEM LUAIUMHADP U CTEKIO IIPO-
TUPAIOT BJIIAXKHON TKaHbIO. CTEKISHHYIO IUIACTHMHKY KJIAIyT CTPOTrO TFOPU30HTAIBHO, a
WIMHJP YCTaHABIIMBAIOT B IEHTPE KOHIICHTPUYECKUX OKPYKHOCTEH.

R

L L

Puc. 6.3. Buckosumerp Cyrrapaa

a — B COOpaHHOM BHUJIE; 6— paCIUIBIB JIEMIEITKU U3 TUIICOBOTO TECTA;

1 — naryHHBIA TWIMHIAP; 2 — CTEKISHHASA IUTACTMHKA C KOHICHTPHYECKHUMU
OKPYXHOCTSIMU;

3 — Jemnenika u3 TUIICOBOTO TECTa HOPMAJIbHOU I'yCTOTHI

X0J1 paboTHI (MOPSAOK BBIMOTHEHUS PAOOTHI)
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J{ns onpenenenrs HOPMaIbHOW TyCTOThI TecTa OTBemnBarOT 300 r rumca, BChINAOT
ero B cepruueckyro yamky (puc. 6.4) c 3apaHee OTMEPEHHBIM KoJIM4ecTBOM BoJibI (150 —
220 mu1) 1 pyuyHOl Memankoi (puc. 6.5), nepememnBatoT B TeueHue 30 ¢, HaUMHASL OTCUET
BpEMEHM OT Hayajlla BChbIIaHUs Turca B Boay. llocne OKOHuYaHus nepeMerrBaHHs
UWIMHAP, YCTAHOBJIEHHBIM B LEHTPE CTEKJIA, 3aMOJHSIOT THMIICOBBIM TECTOM, H3JIULIKU
. i KOTOpPOTO cpe3aroT JuHenkon. Yepez 45 ¢, cudmras OT Hayana
‘ —— 7 BChIIAaHMSI TUICAa B BOAY, WIM 4epe3 15 ¢ mociie OKOHYaHUs

8 | ‘ nepeMelnBaHusl, LWIMHAP OBICTPO MOJHHUMAIOT BEPTUKAIBHO U

: OTBOJAT B CTOpOHY. IIpu 3TOM rumcoBoe TeCTO pacIuIbIBaeTcsi Ha
cTtekiae B Jemnemky (cm. puc. 6.3, 0). Jlmamerp pacmibiBa ONPEAESIOT IO
KOHUEHTPUYECKUM OKPYXHOCTSM WM M3MEPSIOT JMHEUKOW B JBYX NEPHEHAMKYJISPHBIX
HAIPABJICHUSIX C MOTPEUTHOCTHIO HE 00Jiee 5 MM UM BBIYMCIISIOT CpeiHee apupMeTuyecKoe
3HAauYEHUE.

Cpennuii auameTp paciulbiBa XapaKTepU3yeT KOHCUCTEHIMIO THUIICOBOTO TECTa.

CranpapTHas KOHCHUCTEHLHMs (HOpMallbHasi TyCcTOTa)  XapaKTepuiyercs

Puc. 6.4. JUaMETPOM pacIUIbiBa TMIICOBOTO TecTa, paBHbIM 180+5 mm. Ecnu nuametp
Hauka qis pacmibiBa Tecta He cooTBercTByeT 180+5 MM, HCHBITaHHS TOBTOPSIIOT C
3aTBOPCHUA 9 o

FHHCOI;OFOH U3MEHEHHONW Maccod Boabl (Ha 1 — 2 %). HopmanbHyt0 T'ycTOTY THIICOBOTO
nementHporo  TECTA BBIPAKAIOT YMCIIOM MUILTUITUTPOB BOJIbL, PUXOSIIMXCS HA 100 r rumnca.

[Tpu npoBeaeHN 1aOOpaTOPHOI pabOTHI MO JAHHOW TEME MO/ -
Ipyniy CTyASHTOB JIEISAT Ha OpUraabl Mo Tpu—veTbipe yenoneka. Kax-
nasi Opurazia NpUroTOBISAET OJAMH 3aMEC TMIICOBOTO TECTA C KOJIUYECT-
BOM BOJbI, 3aJlaHHBIM mpenoaasareneMm. Ilpu stom oxna Opurana
TOTOBUT TECTO C 3aBE€JOMO HEIOCTATOYHBIM, Ipyrasl C PaBHbIM, a Tpe-
Thsl ¢ OOJIBIIUM KOJMYECTBOM BOJIbI, YEM TpeOyeTcs ISl MOJIydeHHUs

@22

Puc. 6.5. Pyunas
Meranka s HOPMAJIbHOW T'YCTOTHI.

TCpeMCIITHBAHIA Cozepkanue oT4eTa:
PesynbTaTer FHIICOBOTO Tecta WCIIBITAHUM, TOJyYeHHBIC Ka)XI0W Opuraomu,

3aHOCAT B TaONHILy 6.5 U IO HUM YCTaHaBIMBAIOT HOPMAIbHYIO T'YCTOTY THIICOBOTO TECTA.

Tadmuna 6.5

Pe3ynprartsl onpeneneHnss HOpMaJIbHOM T'yCTOTBI THIICOBOTO TECTA

No Hagecka | KonnuectBo | Cpennuit | Hopmanbhas

ONBITOB | TUIICA, T | BOABL, MJI | AUAMETP | I'YCTOTa

pacIuibiBa, | TUIICOBOTO

MM TeCcTa, MJI

OIIPEAEJIEHUE CPOKOB CXBATBIBAHUSA I'MIICOBOI'O TECTA
Llenb v 3a1aun paboOThl — OCBOEHUE METOAMKH OINPEIEIICHHUS] CPOKOB CXBAaThIBAHMSI
TUIICOBOI'O TECTA.
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OOBeKThl Hcclie/loBanus, 000py/I0BaHKEe, MaTepUaibl U HATJISIHBIC MOCOOUS: BECHI
no 'OCT 24104-88, npubop Buka, xonpuo k npubopy Buka, yamka s 3aTBOpeHUs
TUIICOBOTO M IIEMEHTHOT'O TECTa, py4yHasi MeIlajiKa JIJisl epeMEIIMBaHUs TUTICOBOTO TECTa,
CEKYHJIOMED, JIMHENWKA METaJNIMYECKasl.

OO611ue noyioXKeHus (TEOPETUYECKUE CBEICHMUS)

Jlns  ompedeneHUss CPOKOB  CXBAaThIBaHUS THUIICOBOTO TECTa  HUCIOJB3YIOT
CTaHIapTHBIN npudop Buxka (puc. 6.6), KOTOPBIN COCTOUT
W3 CTaHUHBI 1, TOJABMIXKHOTO METAJUIMYECKOrOo CTEepKHS 2 ¢ IUIOMAAKoW 3 JJis
n00aBOYHOrO0 Tpy3a, JIATYHHOTO KOJIbIla B BHUJAE YCEUCHHOTO KOHyca 8, CTEKJISTHHOU
riacTuHKyU 9. JJ1st 3aKperyieHust CTepKHSL Ha TPpeOyeMoi BBICOTE CIIYKHUT 3a)KUMHON BHUHT
6. CtepkeHb CHaOXEH yKa3aTeNbHOM CTpenkod 4 jyuisi oTcueTa IMEePEeMEIICHHUS €ro
OTHOCHUTEJIbHO TPUKPEIUICHHOW K CTaHWHE MKaibl S5 ¢ aeneHusmu ot 0 go 40 mm. B
HUKHEW YacTH MOJABMIKHOTO CTEPXKHS 3aKPEIUIAIOT CTAJbHYIO Uy 7auamerpoM 1 MM u
mmHOoM 50 Mm. Ilepen Haudamom UCHBITaHUS TMPOBEPSIOT CBOOOJHOE TMajJcHUE
METaJUTMYECKOTO CTEPKHS, YUCTOTY WIJIbI, MOJOKEHHUE CTPEJIKH, KOTOpas JOJDKHA OBITh Ha
HyJIe, €CJIM WIJla YIUpaeTcsl B IUIACTHMHKY. Macca cTepxkHs ¢ uriiod cocrasiser 120 r.
Konmbiio 8 u muacTuHKy BHepe] HayajaoM HCTBITAHHS CMa3bIBAIOT TOHKHM CJIOEM
MAIIMHHOTO Macra.

&)

1
74

58
50

Puc. 6.6. [Ipubop Buka nyist onpeaenennst CPOKOB CXBAaThIBAaHUS
a — BHJI criepean ¥ cOOKy; O — IECTHUK; B — CTaJIbHAS UTJa

X0J1 paboTHI (MMOPSAOK BBIMOJTHEHUS PAOOTHI)

Jlns ompeneneHus CpoKOB cxBaTbiBaHMWs oTBemnBaioT 200 r rurca, paBHOMEpPHO
BCBHINIAIOT €r0 B BOJY, KOJIMYECTBO KOTOPOM COOTBETCTBYET HOPMAJIBHOM I'yCTOTE TECTa, U
MepeMEeIINBAalOT Maccy pydyHOHM Memankoi (cMm. puc. 6.5) B Teuenue 30 c.
[IpuroroBiieHHOE T€CTO OBICTPO BIMBAIOT B KOJBIO MPUOOpPa, YCTAHOBIECHHOE Ha CTEKJIE.
JIns ynaneHus IMOINABIIErO0 B THMIICOBOE TECTO BO3AyXa KOJIBLO C IUIACTUHKOW 4-5 pa3
BCTPSAXUBAIOT IMMYTEM MOJHSITHS U OIMYCKAHUSI OJHON U3 CTOPOH IJACTUHKU MPUMEPHO Ha
10 mM. M30BITOK TecTa Cpe3aroT M MOBEPXHOCTh 3arja)KMBAalOT HOXKOM. 3aTe€M KOJIbLIO
MOMEIIAOT MOJI U1y MPUOOpa, MPUBOJAT €€ B COMPUKOCHOBEHHE C TTIOBEPXHOCTHIO TECTA B
LEHTPE KOJIbLIa U 3aKPEIUISIIOT CTeP’KEHb 3)KMMHBIM BUHTOM; 3aTE€M WIIy 4epe3 KaKIble
30 ¢ omyckarT B TMIICOBOE TE€CTO TaK, YTOObI KaXKJbId pa3 OHA MOrpy)Kajach B HOBOE
Mecto. [locnie u3BneUeHUss U3 TecTa Uray TIIATEIbHO BBITUPAIOT. [ IyOMHY MOTpYyKEeHUs

UVl B THUIICOBOE TECTO (UKCUPYIOT MO TMOKA3aHUIO CTPEJIKH, PACIOJIOKEHHOW Ha
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MOJBI)KHOM CTEp)KHE, M €€ 3HAuYeHHE 3aHOCAT B JKypHaJI Uil JAOOpaTOPHBIX U
MPaKTUYECKUX paloT.

[lo mosy4yeHHbIM 3HaYEHUSAM OMPEIEISAIOT Ha4ajao U KOHel| cxBaThiBaHUsA. Hauanom
CXBaTbIBAHMS CUUTAIOT MPOMEKYTOK BPEMEHU OT MOMEHTA 3aTBOPEHUSI TMIICOBOTO TECTa
(BchImaHus TUIICA B BOJY) A0 MOMEHTA, KOT/la UIJjla He JOXOJUT A0 JHA MiIacTUHKU Ha 0,5
MM. KOHIIOM CXBaTbIBaHHS CUUTAIOT MPOMEXYTOK BPEMEHUM OT MOMEHTa 3aTBOPEHUS
TUIICOBOIO T€CTA O MOMEHTA MOTPY>KEHUSI UIJIbl B TECTO He Oosiee ueM Ha 0,5 mm.

ConepxaHue oT4eTa:

Cpoku cxBaThIBaHUSI UCIBITYEMOI'O THIICOBOTO TecTa 3aHOCAT B Tabmuuy 6.6 u
CPaBHHUBAIOT ¢ TPEOOBAHUSIMU CTaHIAPTA.

Tabmuna 6.6

Pe3ynbTaThl ONIPCACIICHUS CPOKOB CXBATBIBAHUA TUIICOBOI'O TCCTA

Ne Hagecka | KonnuectBo | Bpemss ot | Orcuer | Hauano Konen
ONBITOB | TUIICA, | BOABI, MII Hayana (s CXBAaThIBAHHUS | CXBAaThIBAHUS
r 3aTBOPEHUS | IIKAJIE LIEMEHTA, LIEMEHTA,
BOJION, MUH | ipuboOpa, | MUH MUH
MM

B 3aBHCHMOCTH OT CPOKOB CXBaThIBaHHS, CTPOUTEIBHBIN THIIC OTHOCAT K OJHOM M3
TpeX Tpynil: A — OBICTPOTBEPACIONTNI (Hauajao CXBAaThIBAHHS HE paHee 2 MHUH, KOHEIl — He
no3aHee 15 muH); b — HOpManbHOTBEpACIONTUI (HAYallo CXBAaThIBAHUS HE paHee 6 MUH,
KoHel] — He no3gHee 30 MuH); B — MemieHHo TBepAcromuid (Ha4ajao CXBAaThIBaHHUSI HE
panee 20 MUH, KOHEIl CXBAaThIBAHUS HE HOPMUPYETCS).

OIPEAEJIEHUE ITPOYHOCTHU I'MIICOBOT'O KAMHAA

Lenb 1 3a1a4n pabOTl — OCBOCHUE METOJUKH OIpPEACNICHUs MPOYHOCTH TUIICOBOTO
KaMHS.

OOBEKTHI HMccieIoBaHus, 000pPyAOBaHNE, MAaTepUaIbl U HATISAHBIC MOCOOUS: BECHI
nmo 'OCT 24104-88, uamka Jjsi 3aTBOPEHUS TMIICOBOTO M LIEMEHTHOTO TECTa, pPy4Has
MeIIanKa JJisg MepeMENIUBaHus TUIICOBOTO TecTa, (hOPMBI UIsI M3TOTOBIEHUS OOpa3IoB-
0asioueK, phIYaKHBIM mpubop Mwuxasnuca, mpecc THAPABIMYECKHA € MaKCUMaIbHBIM
ycunueM 1o 100 kH, cexynaomep, IMHEKa MeTaINTMYECKasl.

OO6urue nosoXKeHus (TEOPETUYECKUE CBEICHUS)

JInsi OllEeHKM KayecTBa M COpTa THUIica ero npoOy MOABEpPraroT HCIBITAHUIO B
nabopaTopuu, TAE OMPENENSIOT Npenes MPOYHOCTH TpH M3THOE U CHKATHUH 00pa3ioB—
0aJIoueK, W3TOTOBICHHBIX M3 THUICOBOTO Tecta. [lms m3rotoBimeHus Tpex oO0pasoB—
Oasouex oTBemmBaroT OT 1 10 1,6 KT rurca u TOJIUBAIOT B YaIIKy BOAY B KOJTUYECTBE, KO-
TOPOE COOTBETCTBYET HOPMAJILHOW T'yCcTOTE€ TecTa. I'mmnc B TeueHue 5—20 ¢ 3acChIaioT B
YalmKy ¢ BOJAOM M MEPEMEIIMBAIOT PYyYHOW Memankod B TeueHne 60 ¢ 10 MOnaydeHus
OJTHOPOJIOM MacChl, KOTOPYIO 3aJIMBAIOT B MeTaumueckyro ¢dopmy (puc. 6.7).
[IpeaBapuTenbHO BHYTPEHHIOIO MOBEPXHOCTh (POPMBI CIErkKa CMa3bIBalOT MHUHEPAJIbHbBIM
MaciioM. [IpononbHbie W MONEpeYHble CTEHKH (POPMBI JTOKHBI IUIOTHO MHPWIIETaTh K
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oTnui(OBaHHOW TOBEPXHOCTH moxagoHa. [lomepeunsie cTeHKH (QOpPMBI BMecCTE C
IPOAOIBHBIMU CTEHKAMU CJIEYET 3aKPETUIATh 3a)KUMHBIM BUHTOM TaKuM 00pa3oM, 4TOOBI
(¢opMa Obla MIOTHO HpHXKaTa K MOAJIOHY, @ Yrojl MEXAYy CTEHKaMU M JTHOM (OpPMBI
cocrasisut 90°.
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Puc. 6.7. Metamuueckas pazbeMHasi popma Jjisi U3roTOBJICHUS 00pa3ioB—0aioueK
(a) m Hacaaka K Hel (0)

1 — 3a)KMMHOM BHHT; 2— TIOJI/IOH; 3 — TIONIEPEYHBIC CTEHKH; 4— MPOTOIbHBIC CTCHKU

XoJ1 paboThI (TOPSIAOK BBIMOJHEHUS pabOTHI)

B kaxnoii popMe 0gHOBPEMEHHO M3TOTOBIISIIOT TpU oOpasia pazmepom 40x40x160
MM. [Ipu u3roroBiaeHun oOpas3oOB OTCEKH (POPMBI HAMOJIHSAIOT OJHOBPEMEHHO, /I YEeTO
YaliKy ¢ TUICOBBIM TECTOM PAaBHOMEPHO NPOJABUTAIOT Haja ¢opmoi. Jlns ynmaneHus
BOBJICYEHHOT'O BO3J/lyXa IOCJE 3aJUBKU (POpMY BCTPSAXUBAIOT S5 pa3, JJIs Yero ee Moj-
HUMAIOT 32 TOPIEBYIO CTOPOHY Ha BhICOTY okoJio 10 MM 1 omyckaroT. [locie HacTymeHus
Hayajla CXBAThIBAHUS M3JIMIIKA TUIICOBOTO TECTa CHUMAIOT JTUHEHKOM, NepeBuras ee 1o
BEPXHUM TpaHsIM (OpMbI MEPHEHANKYISIPHO MOBEPXHOCTU 00pasioB. Yepes 15+5 mun
nociie KOHIIAa CXBaThIBaHUS 00pa3iibl U3BIEKAIOT U3 (DOPMBI U OCMATPUBAIOT.

['panu oOpasnoB—Oaioyek, MNpUJIEralolIue K IUIMTaM IIpecca, JTOJDKHBI ObITh
napajyieibHbl 1 HE MMETh OTKJIOHEHHUS OT Iiockoctu Oosnee yem Ha 0,5 mm. Ecnu Ha
rpadsax o0pa3oB OyayT oOHApYKEHBI T1e(EKThI, TO UCIIBITHIBATH X HEIb3S.

UYepes 2 9 mocie 3aTBOPEHHs TeCTa TpU oO0pas3na—OaOuKH MCIBITHIBAIOT HA HU3THO
Ha MammHe MUM-100 unu peraaxkuom npudbope Muxasnuca (puc. 6.8). OH cocTout u3
CTaHWHBI 1, HIDKHETO phluara 2 ¢ COOTHOIIGHHEeM Iuied 1:5, BepxHero peiyara 4 ¢
cooTHommeHrueM 1uied 1 : 10, mpucrmocoOyieHust 5 Ui MCIIBITAHUS Ha W3Tu0, BeaepKa JJis
npobu 6, HaTspKHOTO MaxoBuka 8, OyHkepa ¢ apooOwto 10. Cuctema pwiuaroB mpubopa
YBEIIMYMUBACT BO3HHUKAIOIIEE OT MAcChl IpoOu ycuire Ha oOpasie B 50 pas.

[lepen HauanoM MCHBITAaHUS HEOOXOIUMO TIPOBEPUTH paBHOBecue mpubdopa. [Ipubdop
Muxasnuca ypaBHOBEIIMBAIOT TPH CHATOM BeAepKe, mepemMenias rpy3 3 Tak, YTOOBI
BEPXHsISI MOBEPXHOCTh TJIABHOTO phlyara 4 Haxoaujaach Ha OJHOM YPOBHE C PHCKOM,
CICIaHHON Ha BHYTPEHHEHW MOBEPXHOCTH CKOOBI. HemocpeacTBeHHO mepej] MCIbITAaHuEM
oOpasibl BHUMATEIhbHO OCMATPUBAIOT W YAAISIOT C pedep 3ayCeHIbl, YTOOBl TpHU
yCTaHOBKE o0Opas3ia B 3axBaThl MNpuOOpa OH ONUpaICs HA BaJUKA YUCTHIMHU
noBepxHocTsiMU. OOpazen-0aaouky 7 yCTaHABIMBAIOT HA OMOPHBIC BATUKU M3THOAIOIIETO
YCTPOWCTBA, YTOOBI T€ TpaHW 0Opas3lia, KOTOPHIE MPU H3TOTOBJICHHH €r0 OBLIM TOPH-
30HTATHLHBIMH, HAXOIUIIUCh B BEPTUKAIIEHOM ITOJIOKEHUH.

7
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Puc. 6.8. Poryaxknwiii npubop ¢ mpucrnocoOJieHHeM JJis UCIBITaHusA 0ajouek Ha
u3rud
PaccrossHue Mex 1y 1ieHTpaMu OnopHbIX BajdukoB 100 MM, a niepearomuii Harpy3Ky
BaJIMK PacrojioKeH mocepeanHe Mexay omnopamu (puc. 6.9). 3atem HarpyxaroT BeIepKO
npoObt0 M3 OyHKepa mpubopa, MNPU ITOM CKOPOCTb HArpy>KEHUsI JIOJDKHA OBITh
paBHOMepHoii. Korma Bec gpobm  BmecTe C  BEIEPKOM JOCTHUTHET BEJTUYHUHBI,
COOTBETCTBYIOIIEH pa3pyliaroiieil Harpy3ke, oOpaselr clioMaeTcsi, a BEJEPKo, yraB Ha Ie-
nanb 9 OyHKepa, MPEeKpaTUT MOCTyIUIeHHe ApoOu. Bemepko ¢ aApoObI0 B3BEIIMBAIOT C
TOYHOCTRIO J10 10 T.
[Ipenen npou”ocTu nipu u3rnde odpasma—obanouku pazmepoM 40x40x x160 MM mipu
paccTossHUM Mexay omopamMud 100 MM M COOTHOIIEHUHU TUIEY

0 % , ppmara 1 : 50, MIla:
- S B, =1L7p,
Puc. 6.9. Cxema rae p — Bec Beepka ¢ apoodsto, H.
; v MCIIBITAHHS [Ipenen mpodHOCTH TpU  U3rUbOE
0asnoukn Ha U3rHb 00pa3IoB, H3TOTOBJICHHBIX W3 THUIICOBOTO
TECTa,  BBIUUCISAIOT %: gg:é’;;ammnﬁ Kak  cpegHee — apudmeTrnyeckoe — JBYX
HanOOJIBIIIHNX Bamik: 3 Ganouxa  PE3YTIPTATOB UCIIBITAHUNW Tpex oO0pasIoB.
[Ipu wucneiTanuy Ha u3rud obpasmnop-6anodyek Ha MammHe MUU-
100.

CozeprxkaHue oT4yeTa:

Pe3ynbTaThl ONBITOB 3aHOCAT B Tabnuiy 6.7.
Tabmuria 6.7
PesynbTathl onpezeneHus mpenenia MpOYHOCTH TIPH M3ruOe 00paslioB, W3TOTOBJICHHBIX M3
TUTICOBOT'O TECTa

No Cxema | Pazmepsnl Pazpyma | [Ipenen [Ipenen
ombITa | MPUJIOXK | 0oOpasna, 10-111as1 MPOYHOCT | IPOYHOCT
eHUs cM Harpy3ka( | u npu 178110)1
Harpys3K BEC u3rude u3rude
" BellepKa C | oOpasia- | oOpasIoB,
npooOnto) | 6amouku | Mlla
| b |h |p,H R,..,Mlla
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Ilpeness MNPOYHOCTH MPH CHKATHM ONPEACIAIOT IYyTEM
UCIIBITAHMSI  IIECTH TOJOBUHOK  Oajoyek, MOJIYYEHHBIX MpHU
UCIIBITAHUM O0pa3luoB Ha U3rud, Ha |—-TOHHOM THIPABIMYECKOM
npecce. [l nepegaun Harpy3Ku Ha MOJIOBUHKHU 0al0oyeK MUCIOIb3YIOT
IJIOCKUE CTajbHble NUIM(OBaHHBIEC TUIACTUHKU pazmepoM 40x62,5 MM
(mmomans 25 cm?). Kaxayio moaoBHHKY 0alodyKy MOMEIAIOT MEKIY
IBYMsl IUIACTUHKAMHM TaKuM o00pa3oM, 4TOObl OOKOBBIE T'paHH,
KOTOpbI€ TPU M3TOTOBICHUHU MpPWIETATN K MPOAOJIbHBIM CTEHKaM (OpMBbI, COBHAIU C
pabouumu mnoBepxHocTsIMU (puc. 6.10), a ynopbl MIACTUHOK IUIOTHO MpWJIETaIN K
TOPIIEBOM TJIaJIkoM cTeHke oOpasmna. Harpy3ka mpu HMCHOBITAaHMM JOJKHA BO3pAacTaTh
HENPEpBhIBHO 10 pa3pylieHus oOpa3ua. BpeMs oT Hauana paBHOMEPHOTO HarpyKeHus
o0Opaslia 0 ero paspyleHusi JOKHO ObITh B mpenenax 5—30 ¢, cpenHsis CKOPOCTb
HapacTaHMs HArPY3KU MPU UCIIBITAaHUM 0JKHA ObiTh 1+0,1 H/c.

[Ipenen mMpOYHOCTHU TMPH CKATUU KaXKIOro oOpaslia paBeH YaCTHOMY OTACJICHHS

3HAYeHMsI paspyllalolleldl Harpy3kd Ha pabodyr IUIOIIA]b Puc.6.10.
IJIACTMHKH, paBHYI0 25 cM? 3a OKOHYATENbHBIH pe3yibTaT Pacronoxerne
METAJINIMYECCKUX

MPUHUMAIOT CpefHee apuMeTHIecKoe U3 YeThIPpEeX 3HAUCHHUM UCIIbI-
TaHUS MIECTH 00Pa3lOB—IIOJOBUHOK (0€3 HauOOoJbIIero 1 HauMeHb-
IIIEr0 PEe3yJbTaTOB).

CoaepkaHue OTUETA:
[TomyueHHble  pe3yibTaThl HMCHBITAHUS  THIICOBBIX  00pasIoB
3aMUCBHIBAIOT B TaOMMIBI 6.7 ¥ 6.8 M CPaBHMBAIOT UX C TEXHHUYECCKUMH TPEOOBAHUSIMU
cTaHJapTa, IPUBEJIECHHBIMU B Ta0JI. 6.9.

IUTACTUHOK TIPH
HCIIBITAHU T
MOJIOBUHOK 0ajIoueK
Ha C)KaTHe

Tabmmma 6.8
PesynbraTel onpeneneHns mpezena MPOYHOCTH Ha CKAaThe 00paslioB, M3TOTOBJICHHBIX W3
THIICOBOI'O TECTa
No Pazmeper | [nomanp Pazpymaromas | [penen [Tpenen
ombITa | 00pa3ia, | MONEPEYHOro | Harpy3Ka MPOYHOCTH | TIPOYHOCTH
cM CCUCHUS PMP , Ha Ha C)KaTue
obpasua  F, | . cxarre R, | oOpa3ios,
cM? MITa MIla
Tabnuma 6.9
Texunueckue TpeOOBaHUS, TPEABIBISIEMbIE K CTPOUTEIHBHOMY THIICY
Mapka  [[Ipenen Mapka  [[Ipenen
BSDKYIIET |TIPOYHOCTH BSDKYIIET |TIPOYHOCTH
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0 00pa3IoB- 0 o0pa3IoB-
Oajrouex Oajiouek
pazMepom pazMepom
40x40x160 40x40x160
MM B BO3pacTe MM B BO3pacTe
2 4, MlIla, ne 2 4, MIla, ne
MeHee MEHEE
npu  [Ipu npu  [Ipu
c)KaTh |M3ruod C)KaTH |U3ruod
" e u e

-2 2 1.2 -10 10 4.5

-3 3 1,8 -13 13 5,5

-4 4 2 -16 16 6

-5 5 2,5 -19 19 6,5

-6 6 3 22 22 7

7 7 3,5 [-25 25 8

5. UccenoBaHue OCHOBHBIX CBOMCTB MOPTJIAHALEMEHTA (HOPMAJIbHOM
IryCTOThI, CPOKOB CXBATBHIBAHUS, PABHOMEPHOCTH U3MEHEHHS 00beMa IEeMEHTHOI 0
TecTa, onpeae/iecHue MapKH).

OTIPEJJEJIEHUE HOPMAJIbHOM I'YCTOTBI IEMEHTHOI'O TECTA

Lenp Da6OTLI — OCBOCHHC MCTOIUKH OIIPCACICHUA HOpMaHBHOﬁ I'YCTOTBI
OEMCHTHOI'O TCCTaA.

O6opynosanue: Beckl 1Mo ['OCT 24104-88, nmpubop Buka, wama w nomarka, ,
CEeKyHJIOMED.

Teopernyeckre CBeACHUS

Hopmanbshyto rycroty ompeaensatoT coridacHo 'OCT 310.3-76 na mpubope Buka
(cMm. puc. 6.6). B aTtom cnydae uriy 7 mpubopa 3aMEHSIOT METAUIMYECKUM IECTUKOM
muamerpoM 10 m gmuHOM 50 MM. Macca TOABMIKHOTO CTEpKHS NMPUOOpa BMECTE C
necTukoM JomkHa ObITh 300£2 r. Ilepen HayamoM HCHBITAHUS MPOBEPSIOT CBOOOJHOE
MajicHue TOJBIKHOTO CTEpXKHS TpuOOpa, YUCTOTY TIE€CTUKA, TIOJOXKEHUE CTPEIKH,
KOTOpasi JOKHA CTosATh Ha (O TpU CONPUKOCHOBEHHHM IIECTHKA CO CTEKJISIHHOU
IJJACTUHKOM, CMa3bIBAIOT KOJIBLIO U IJIACTUHKY TOHKUM CIIOEM MAalllMHHOTO MacJja.

JIns mpuroTtoBieHUs ILEeMEHTHOro Ttecta oTBemuBalOT 400 T UCHBITHIBAEMOIO
[IEMEHTA, BBICHIMAIOT €ro B CHEPUYECKYI0 METAJUIMYECKYI0 YalllKy, MpPeABAPUTEIHHO
MPOTEPTYIO BIAXHON TKaHbIO. 3aTEM B LIEMEHTE JeNaloT yriyOieHue, Kyjia B OJUH MpUeM
BIIMBAIOT TPEBAPUTEIHLHO OTMEPEHHYIO BOJIY B KOJWYECTBE, HEOOXOAMMOM JJisl TONY-
YEHUsl LIEMEHTHOTO TEeCTa HOpMallbHOW rycToThl. KommyecTBo
BOJBI JIJISl TIEPBOTO MIPOOHOTO 3aTBOPEHUS IIEMEHTA MOXKET OBITh
OpHEHTHPOBOYHO TpuHATO 110 — 112 M3, 1. €. 25 - 28 % 1o
Macce IeMeHTa. YTuIyOjeHue, B KOTopoe Oblia HaluTa BOJA, C
MOMOIIBIO CTAIBHOU JIoNaTKH (puc. 6.13) 3aMoaHSAIOT HEMEHTOM
u yepe3 30 ¢ mocyie 3TOro OCTOPOKHO MEPEMEIIMBAIOT, & 3aTEM
SHEPrMYHO  PAcCTUPAIOT TECTO  JIONATKOM BO  B3aUMHO
MEePHEHIUKYIIPHBIX HaIpaBJICHUSX, MEePUOANYECKU
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noBopaunBas 4damky Ha 90°. IIpogoipKUTENBHOCTh NEPEMENINBAHUSA M HENPEPBIBHOTO
pacTUpaHus C MOMEHTA 3aTBOPEHUS LIEMEHTA BOJIOW — 5 MUH.

[Tocne okoHYaHUs MEpEeMENIMBAHUS IIEMEHTHOE TECTO YKIIaJbIBAIOT B OJIMH MIPUEM B
KOJIbII0, KOTOPOE MATh-IIECTh Pa3 BCTPAXUBAIOT, MOCTYKUBAIOT MIIACTUHKON C MPUKATHIM
K HEW KOJBIOM O MOBEPXHOCTh CTONA. M30BITOK IIEMEHTHOrO TECTa CPE3al0T HOMKOM,
MpeABAPUTEIBLHO MNPOTEPTHIM BIAXKHOM TKaHbIO. KoNblIO HA CTEKISIHHOW TJIaCTUHKE
CTaBAT TIOJ CTEpKEeHb TMpuOopa Buka, MECTUK MNPUBOASIT B COMNPUKOCHOBEHUE C
MOBEPXHOCTHIO TECTA B IIEHTPE KOJIbIIA U 3aKPEIUISIOT €r0 B TAKOM IMOJIO0KEHUU 38KUMHBIM
BUHTOM. 3aTeéM OBICTPO OTBHHYMBAIOT 38)KMMHON BUHT, U CTEPXKEHb BMECTE C MECTHUKOM
cBOOOMHO morpyxaercsa B Tecto. Yepez 30 ¢ ¢ MOMEHTa OCBOOOXKACHUS CTEPXKHS IO
1Kase npudopa GUKCUPYIOT rIIyOMHY MOTPYKEHUSI ECTHUKA.

['ycToTa 1IEMEHTHOTO TeCTa CUMTAETCS HOPMAJIbHOM, €CIU MECTHK HE AOXOIUT J10
CTEKJIIHHOW IUIACTUHKM Ha 5—7 MM. Eciau OH, morpyxasicb B LEMEHTHOE TECTO, OC-
TAHOBUTCSI BBIIIE, TO OMBIT MOBTOPSIOT C OOJIBIIUM KOJIMYECTBOM BOJbBI, a €CJIU HUXKE - C
MEHBIIIUM, JOOUBAsCh TMOTPY>KEHHUs] TEeCTHUKAa Ha TIyOMHY, COOTBETCTBYIOIIYIO
HOpMaJbHOM rycToTe Tecta. KommuecTtBo n00aBisieMOi BOJBI JUIsl MOJYYEHHUs TecTa
HOPMAJIbHOM I'yCTOTHI, % MO Macce LIEMEeHTa, ONPEESIOT ¢ TOYHOCTHIO 110 0,25 %.

Jlns  BBIIOJIHEHUS JaHHOW JjabopaTopHOM pabOThl MOATPYNIY CTYJAEHTOB
pazOuBaroT Ha Opurajabl MO TPU-YETHIPE YEJIOBEKa, M Kaxkaas Opurajga MPOBOJIUT OJUH
OMBIT TIO OMNPEACIICHUIO HOPMAJbHOM TYCTOTHI IIEMEHTHOT'O TeCTa C 3aJaHHBIM
pernoaBaTeieM KOJIMYECTBOM BOAbI (s mopTiaHaieMenta 22-28 %). 3areM JIaHHBIE,
MOJIyYeHHbIE KaXJIOW Opuramoi, 3aHOCAT B CBOAHYIO TaONMIly OKypHajna st
7a00paTOPHBIX W MPAKTHYECKUX paboOT, Ha OCHOBAaHUU KOTOPOW CTYAEHTHI MAENar0T
BBIBOJIbI O HOPMAJIbHOM T'YCTOTE TECTA UCIIBITHIBAEMOTO LIEMEHTA.

O6paboTKa pe3yIbTaToB

Pe3ynbTaThl OMBITOB 3aHOCAT B TaOuIly 6.13.

Tabmuma 6.13
Pe3ynpTaThl onpeiesieHus HOpMaJIbHOH T'YCTOTBI THIICOBOTO TECTa

No Hagecka | KomuuectBo| Otcuér | BmonoTpeOHOCTH
OmObITOB | HIEMCHTA,| BOABI, MJI 1o LieMeHTa, %
r [IKaJjie
npudopa,
MM

OINPEAEJIEHME CPOKOB CXBATBIBAHMA HEMEHTHOI'O
TECTA

HGHB Da6OTBI — OCBOCHHC MCTOAMKH OIIPCACICHHUA CPOKOB CXBaTbIBAHMA
OEMCHTHOI'O TCCTA.

O6opynosanue: Becol o 'OCT 24104-88, npubdop Buka, konbio k npudopy Buka,
yaria ¥ JIonarka, CEKyHJ0Mep, JIMHEHKA MeTalIny eCcKas.
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TeopeTnueckue cBen1eHUSA

Cpoxu cxBateiBanus no 'OCT 310.3-76 onpenensitor ¢ noMouiso npudopa Buka
(cM. puc. 6.6), HO BMECTO MECTUKA HA HUYKHEH MOABMKHOW YaCTU CTEPIKHS 3aKPEIUISIOT
CTaJIbHYI0 Uriy AuameTpoM 1 mm u piuuHoi 50 M. Tak kak oOmias macca cTepxHs (T.€.
oOmass macca MOABMKHOW YacTh mpuOoOpa, BO3ACHUCTBYIOLIEH MpU HCIHBITAHUM Ha
LIEMEHTHOE TECTO) MPHU 3aMEHE MECTUKAa YMEHBIIAETCs], TO Ha MJIOCKYIO TOJIOBKY CTEPIKHS
HAKJIQJbIBAIOT JOTOJIHUTENbHBIN TPy3, YTOOBI Macca cTep>kKHs ¢ urioi coctanisiia 300 r.

[lepen HauaaOM MCHBITAaHUS MPOBEPSIOT CBOOOAHOE NMEPEMELIEHNE METAJUIMYECKOIO
cTepkHs npubopa Buka, monoxeHUe CTpENKH, KOTOpas IOJKHA ObITh Ha HyJe MpHU
ONMMPAHUU UTJIbl HA CTEKJISIHHYIO TUIACTUHKY, YUCTOTY M OpAMHU3HY uribl. [locie storo
CMa3bIBAIOT KOJIBLIO U TUIACTUHKY TOHKUM CJIOEM MAIIMHHOTO Macia.

[leMeHTHOE TECTO HOPMAIBHOU I'YCTOTHI IPUTOTOBIIAIOT IO METOAMKE, U3TT0KEHHOU
paHee; cpa3y noclie NpUroToBJIEHUs MOMEIAIOT B KOJIbLIO Npubopa Buka, yctaHoBIeHHOE
Ha CTEKJIIHHOM IIJIJACTUHKE, M CJerka BCTPSAXMBAIOT MATh-IIECTh pPa3 IS yAaJeHUs
Bo31yXa. M30BITOK TecTa CHUMAlOT HOXKOM M TIOBEPXHOCTh BbhIpaBHMBaIOT. Kosblo ¢
[IEMEHTHBIM TECTOM YCTAHABJIMBAIOT Ha CTOJMK NpUOOpa, OMYyCKAIOT CTEPKEHb J10
CONPUKOCHOBEHHUS UIJIbI C TIOBEPXHOCTHIO TECTA U 3aKPEIUISIOT CTEPKEHb BUHTOM. 3aTEM
OBICTPO OTBMHYMBAIOT 3)KMMHOM BHUHT, YTOOBI UIJla MOTJIa CBOOOJHO MOTPY3UTHCS B
tecto. Uiy morpyskaroT B TECTO 4epe3 KaKJIble 5 MUH 0 Hauyaja CXBATBHIBAHMS U yepe3
Kaxaple 15 MUH B mocieayrollee BpeMsl 10 KOHIA CXBaTbIBaHUA. MeCTO MOrpyKeHUs
UTJIbI B TECTO MEHSIOT, MEpEABUTasl KOJbIO, Wy BBITUPAIOT MSATKOMW TKAaHBIO WIIU
buIBETpOBATBLHON OyMaro.

3a Hayayo cXBaThIBaHUS MPUHUMAIOT BPEMs C MOMEHTA 3aTBOPEHHMS LIEMEHTA BOAOM
0 MOMEHTa, KOrja Wrja He TONIET O CTEKISHHOM IIaCTUHKU Ha 1-2 MM. 3a KoHel
CXBaThIBaHUS IPUHUMAIOT BpEMs OT Hayaja 3aTBOPEHHs LIEMEHTHOIO TeCTa 10 MOMEHTA,
Korna ,uria OyAeT omyckaThbcsl B TeCTO He Oojee yem Ha 1-2 mMM. Hauano cxBaTeiBaHus
NOPTIAHILEMEHTA, NOPTIAaHILEMEHTA c MUHEPAIbHBIMU no0aBKamH,
[UIAKOTIOPTIAHAUEMEHTa W IMYLLOJIaHOBOTO MOPTIAHALEMEHTa JOJDKHO HAcTymaTh HE
paHee yeM uepe3 45 MUH, a KOHEI[ CXBaThIBaHUS - HE Mo3aHee 10 4 ¢ MOMEHTa 3aTBOPEHUS
LHEMEHTHOI'O TECTA.

Brinonnenue manHOM J1abopaTopHOM pabOThl TPeOyeT MHOTO BPEMEHHM H, Kak
IIPaBUJIO, 32 OAHO Yy4eOHOE 3aHATHE HE YAAETCS YCTAHOBUTH KOHEIl CXBAaThIBaHUS LIEMEHTA.
[IpyHsAB BO BHUMAaHUE TO, YTO CTYACHTHl pPaHEE IO3HAKOMUIUCHh C METOJUKOU
OIpEJIENIEHNS] CPOKOB CXBAaThIBaHUS T'MIICA, IPENOAABATENb JOJKEH POAEMOHCTPUPOBAThH
BCEH MOATPYIIE CTYACHTOB METOAMKY HPHUIOTOBJIEHHS TECTa HOPMAJIbHOW T'YCTOTBHI U
3allOJIHEHUS UM KOJIbIa, a TakXe IOoKa3aTh, Kak IMOTpyKaloT Wriny npubopa Buka B
LIEMEHTHOE TECTO.

O06paboTKa pe3yabTaToOB

[IpenonaBarens cooOMAET CTyJIEHTaM CpPOKM CXBaTbIBAaHUS HCIBITHIBAEMOIO
IIEMEHTa. JTH JaHHBIC OHHU 3aHOCAT B TabnwmIy 6.14.

TaOnura 6.14
Pe3ynbpTathl onpeiesieHus CpOKOB CXBAThIBAHMS 1IEMEHTHOT'O TECTa

Orcuer
Bpewms ot Hauano Konen
Hagecka o
No KomnuecTBo |  Hauana CXBAaThIBAHUS | CXBAThIBAHUS
LIEMEHTA, IKae
ONBITOB BOJbI, MJI | 3aTBOPEHUS LIEMEHTA, LIEMEHTA,
r o npubdopa,
BOJIOM, MUH VM MUH MUH
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ONPEAEJIEHUE PABHOMEPHOCTHU USMEHEHUS OB BEMA IIEMEHTA

Llenb paGoThl — OCBOCHHE METOJIMKHU OTIPEICICHUS PABHOMEPHOCTH N3MCHCHHSI
o0beEMa LIEMEHTA.

O6opynoBanne: Becel 1m0 ['OCT 24104-88, wyama wu nomaTrka, BaHHA C
TUAPABIMYECKUM 3aTBOPOM, 0AUOK JIJIsI UCIIBITAHUS JICTICNIEeK KUTISTYCHUEM, JIyna, JTUHehKa
MeTaJJIHYecKasl.

TeopeTnyeckue cBeneHUA

[Ipouecc  TBepieHUs  LIEMEHTa  COMPOBOXKIAETCS ~ M3MEHEHHEM  o0beMa
oOpa3oBaBiIerocst 1eMeHTHoro kamHsg. OnHako Hanuyue B 1eMeHTe cBoOonaHbXx CaO u
M@0, koTOpBI€ TacsITCs C YBEIMUYCHUEM 00beMa B YK€ 3aTBEpJEBIIIEM IIEMEHTHOM KaMHe,
MOKET TPUBECTH K HEPAaBHOMEPHBIM JAchopMaliisiM U 00pa30BaHUIO TPEIIWH B TBEPJICHO-
X 0eToOHaX M pacTBOpAX.

PaBHOMEpHOCTH M3MEHEHUSI 00BEMa IIEMEHTA yCTAaHABIMBAIOT KUISTYCHUEM B BOJIC
oOpazuos-nenemek. g wusroropnenus nenemek Oepyr 400 r memeHTa W M3 HErO
OPUTOTOBIIAIOT TECTO HOPMAJIBbHOM TYCTOTHI. 3aTéM OTBEUIMBAIOT YEThIPE HABECKHU
[IEMEHTHOT'O TeCTa MO 75 T Kakaas U MOMENIAloT KaXAyl0 B BUJE IIapUKa HA OTIEIHHYIO
CTEKJISTHHYIO TUIACTUHKY, MPEABAPUTEIBHO MPOTEPTYI0O MAIIMHHBIM MacioM. OCTOPOKHO
NOCTYKHBAs TUIACTHHKOM O Kpail cToa, MoTy4yaroT U3 IIapuKa JISTeNIKy AUaMeTpoM 7-8 cMm
U TOJIIMHOW B cpeAHeil ee yacTu okojio 1 cMm. IloBepXHOCTh MOJTYy4YEHHBIX JIEMeleK
3arjaXuBalOT OT HAPYXKHBIX KpaeB K IIEHTPY CMOYEHHBIM B BOJE HOXOM.
[IpuroroBneHHble TAaKUM OOpPa30M JICTICIIKKA BBIACPKUBAIOT HA CTEKJISHHBIX TUIACTUHKAX
24 4 B BaHHE C TUAPABINYECKUM 3aTBOpOM (puc. 6.14) npu temneparype 20+5 °C.

Puc. 6.14. Banna ¢ ruipaBIn4ecKuM 3aTBOPOM

| — HanHa; 2 — ipoOKa; 3 — ruAPaBINYCCKUN 3aTBOP; 4 — pemeTKa At 00pa3IoB

3areM JenemKkn 6 CHUMAIOT CO CTEKJISHHBIX IJIACTHHOK M KJIAIYT Ha PelIeT4aTyro
nonky 5 Oauka 4 (puc. 6.15). Ana moanepxaHus MOCTOSIHHOTO YPOBHSI BOJbI 0adok
PE3MHOBBIM IUIAHTOM 7 COEAMHEH C peryiasiTopoM ypoBHsS Boael 1. Ilpu momomm
MOJBIKHOW TPYOKM 2 ypOBEHb BOABI B 0adke yCTaHABIMBAIOT Ha 4—6 CM BEHIIIE
MMOBEPXHOCTH JIeTIeTeK. badok 3aKphIBalOT KPBIMIKOW 3 W CTaBAT HAa HArpeBaTEIbHBINA
npubop. Bony B 0auke 3a 30—45 MUH TOBOJAT JO KUIEHUS, KOTOPOE MOJAEPKUBAIOT 4 4.
[locne kunstueHus JICMEIIKU OXJIaXAal0T B 0auke 10 Temrneparypbl 20+5 °C, BBIHUMAIOT U3
0ayka W THIATEILHO OCMaTpHWBarOT. LleMeHT mpu3HaloT 100poKavyecTBEHHBIM (puc. 6.16),
€CIIM Ha JMLEBOM CTOPOHE JICTEIIEK, MOJABEPIHYTHIX MCIBITAHUIO KUIISTYEHUEM, HET JI0-
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XOMSIINX, 0 KPAaeB paJHaibHBIX TPEIIUH WIH CETKH MEJIKHX TPEIIWH, BUAUMBIX B JYITY
WM HEBOOPY’KEHHBIM TJ1a30M, a TaKKe KaKUX-TM00 UCKpUBIEeHUH (puc. 6.17).

Puc. 6.16. Jlenemnku, BbIICpKABITNE UCTTBITAHKE HA PABHOMEPHOCTh N3MCHEHUS
obobeMa

a - HOpMaJIbHOE U3MEHEHHE 00BbeMa; O- TPEITUHBI YChIXaHUS
&) :

N
Puc. 6.17. | ¢ L HOMEPHOCTb U3MEHEHUS

HCKPHBJIICHUC

HpI/I BbIIIOuncnnn vurnruvu Javupaivpnun pavvibl viyaCHTBI KaH(HOﬁ 6pI/IFa,Z[BI
N3roTaBJINBAKOT W3 IIEMCHTHOI'O TECTa HOpMEU'IBHOfI ryCcroThl IIO O,Z[HOﬁ JICIICIIIKE U
MApKHUpYIOT €€, IIPpH 3TOM 0611_[66 YUCJIIO JICIICIICK JOJIZKHO OBITH YCThBIPC. 3areMm
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MIPEToIaBaTeb OOBSICHACT METOANKY MTPOBEACHUS MCITBITAHNS, YCTPOMCTBO anmapaTrypsl U
MOKAa3bIBaCT CTYJCHTAM OJTAJOHBI JICTICIICK, a TakKXKe JICTEIIKH, BBIACP)KABIINE W HE
BBIJICP)KABITUE WCIBITAHNE HA PAaBHOMEPHOCTh W3MEHEHUS O0ObeMa IIEMEHTa TMpHu
TBEPACHUH.

Ha cnenyromem 3aHATHM TIOCTE WCIBITAHUS JICTICHIEK JIAOOpaHTAMHU KaXKIIbIi
CTYJICHT TI0JTydaeT 0Opasel] M yCTaHABIMBaeT KaueCTBO IIEMEHTA 10 ATOMY ITOKa3aTelio.

B Tabmune 6.15 3apucoBBIBAIOT BUJ JICTICIICK, BBIICPKABIINX U HE BBIICPKABITUX
UCIIBITAHMSI HA PABHOMEPHOCTh H3MEHEHHUS 00beMa.

O06paboTKa Pe3yJILTATOB

Tabmuna 6.15

PGSYHBTaTBI OoNpCACICHUA PABHOMCPHOCTHU U3MCHCHUA o0BeMa IMEMCHTA IIpU
TBCPACHUN

Pe3ynbTaThl BU3yaapHOrOo 0OCMOTpa BBIBOJI 0 COOTBETCTBUHU LIEMEHTA
JeneneK nociae KUns4YeHus TpeOOBaHUAM PAaBHOMEPHOCTH U3MEHEHUS
o0beMa IIeMeHTa P TBEPJICHUHU

OITPEAEJIEHME MAPKU LIEMEHTA

Llenb paboThl — OCBOSHHE METOJIMKH ONPEICIICHUS MapKHU IIEMEHTA 110 BEJTMIMHE
npejeia MpOYHOCTH MPU U3THOe U CKATUU 00pa3IIoB.

Oo6opynosanue: Beckl 1Mo ['OCT 24104-88, wama u jomaTka, BCTPSAXUBAIOITUN
CTOJIUK U (hopMa-KOHYC, IITHIKOBKA, BUOpAITMOHHAS TUIONIAKA, BAHHA C THAPABIMYCCKUM
3aTBOpOM, (POpMBI I M3TOTOBJICHUsI 00pasioB-Oanmouek, mamuua MUM-100, nuHeiika
MeTaJTHYecKasl.

Teopernueckue cBeieHUs

Mapky 1ieMeHTa yCTaHaBIMBAIOT MO BEIMYMHE Mpejeia MPOYHOCTH MpU U3rude u
cxaTuu 00pasioB-Oanouek pazmepoM 40x40x160 MM, M3rOTOBICHHBIX U3 TUIACTHYHOTO
IIEMEHTHOI'O pacTtBopa coctaBa 1:3 mo macce (I 4. memeHta W 3 4. HOPMaJIbHOTO
BOJILCKOT'O MECKA).

Metonuka onpenenenus Mapku nementa (I'OCT 310.4—81) cocTOUT B ClAEAyIOMIEM.
CHauana oOmnpeAeNnsioT KOHCUCTEHIIMIO IIEMEHTHOTO pacTBOpa, KOTopas Tpedyercs s
M3TOTOBJICHUS 00pa3moB-6amodek. [ storo orBemmuBaroT 1500 r mecka u 500 r iemenTa,
BBICBINTAIOT UX B c(hepruyeckyro Jamky (cM. puc. 6.4) U IepeMenmnuBaioT IIEMEHT ¢ TIECKOM
JoNaTKOM B.TeueHre | MUH. 3aTeM B LIEHTPE CYXOil CMECHU JIeNaloT JIYHKY U BIMBAIOT B HEE
200 r Boas! (B/L] = 0,4). Ilocne Toro kak Bojia BIIUTACTCS, €IIe pa3 MEePEMEIINBAIOT CMECh
B TeueHue 1 muH. PacTBOp mepeHocAT B MexaHUdeckuit cMecutens (puc. 6.18), rae ero
MepeMeNnuBaioT B TedeHue 2,5 MuH (20 000pOTOB HaIiy MEIIaIKH).
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Puc. 6.18. CMecuTens 1715 nepeMeninBaHus IEMEHTHOTO pacTBOpa
1 - ctanuHa; 2 — cMecHUTelbHAS Yallia; 3 — OTKUJIHAS TpaBepca; 4 — BaJIMK IS
nepeMeluBaHusl pacTBopa

[Io oxkoHYaHWMM TIEpEMENIMBAHUS OMPEACNISIOT KOHCHUCTCHIIUIO IIEMEHTHOTO
pactBopa. Jjisi ATOTO MCHOIB3YIOT BCTPSXUBAIOIIUN CTOJIUK M METAJUIMYECKYI0 (opmy-
KoHyC (puc. 6.19). Berpsxuparomuii CTOMMK COCTOUT U3 YyT'YHHOW CTaHUHBI 1; Ha Baimy 2
HaXOJUTCS KyJayoK 3, KOTOPbIM MOJAHMUMAET OChb 4 C TOPU3OHTAIBHBIM JUCKOM 5 H
3aKpEIUIEHHBIM Ha HEM JIMCTOM 3epkaipHoro crekna 6 guamerpoM 300 mm. Ilpwm
BpallleHUM MaxOBHUKa 8 OCh C YKPEIUIEHHBIM AUCKOM IPU MOMOIIM KyJiauKa COBEPLIAET
BO3BPATHO-TIOCTYIATEIbHOE BEPTUKAJIbHOE ABMKEHUE. [Ipy 3TOM CTONMK MOJHUMAETCS Ha
10 MM, BcTpsixuBas Gpopmy 7.

[lepen yknagkol cMecu B KOHYC BHYTPEHHIOIO IOBEPXHOCTD
€ro M CTEKJISTHHBIM JUCK CIIETKA YBIAXKHSIOT. PacTBOpHYIO CMECH
YKJIaJbIBAIOT B (DOPMY-KOHYC JIBYMS CJIOSMH PaBHOM TOJIIUHBI.
Kaxnprii cimoit yIJIOTHSIIOT METAJIMYECKOM IITBIKOBKOHM (puc.
6.20). Hwxnuii cioi mteikyroT 15 pa3, Bepxauii — 10. Bo Bpems
YKJIAOKH W YIUIOTHEHUS PacTBOpa KOHYC MNPUKUMAIOT PYKOM K
CTEKJIIHHOMY JAWCKY. M3nuimek pacTBopa cpe3aloT HOXKOM U
dbopMy-KOHYC MEIJIEHHO MOAHUMAIOT. 3aTeM, Bpaiias pPYyKOSTKY
MaxoBHKa, BCTpsixuBatoT ctoiuk 30 pa3 B reuenue 30 c, pu 3ToM
KOHYC IIEMEHTHOrO0 pacTBopa paciubiBaercs. [lpu mnomomu
IITAHTEHIUPKYJIA WM CTAIBHOW JIMHEHKH HW3MEPSIOT PACIUIBIB  p.. 19
KOHyCa 10  HIDKHEMY OCHOBaHHMIO B  JIBYX  B3aHMHO  Berpsaxusarouiuit
MEPNEHIUKYIAPHBIX HampaBieHUsX. KOHCHUCTEHLMIO pacTBOpa  croauk u opma-
CUMTAIOT HOPMAJIbHOM, €CJIM PaCIUIbIB KOHYCa OKa3ajJCsi paBHbIM  KOHYC
106 — 115 mwm. Ilpm MeHbImeM pacIibiBE KOHYCa PACTBOP TMPUTOTOBISIOT 3aHOBO,
HECKOJIbKO YBEJIMYMBasi KOJMYECTBO BOJbl 3aTBOpeHHs. BomomoTpeOHOCTh pacTBOpa
BBIpaXXaloT B BUIEBOJIOLIEMEHTHOIO OTHOIICHHUS; €0 3HaUYCHHE 3aMUCHIBAIOT B dKypHAI U B
JadbHEUIIEM MOJb3YIOTCA MPU MPUTOTOBICHUM PACTBOpPA MJII M3TOTOBJICHUS 0Opa3loOB-
Oasioyexk.

O6pa3upi-6anouku GOPMYIOT B TPEXTHE3AOBBIX METANIMUECKUX (hopMax (CM. puc.
6.7). BHYTpeHHIOI0O TMOBEPXHOCTh CTEHOK M TIOJJIOHA CJIETKA CMa3bIBalOT MAITWHHBIM
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MacioM. Ha coOpanHyro (QopMy HajeBalOT METaUIMYECKYyH Hacaiaky (cMm. puc. 6.7) u
I'yCTOIM CMa3KoW MPOMa3bIBalOT CHAPYKU CTHIK MEXAY (POpMOii 1 HacaIKOM.

LleMeHTHBIi pacTBOp HOPMAJIbHOM KOHCHUCTEHIMHA [UI M3TOTOBJICHUSA TpPEX
00pa31oB-0aJI0ueK NPUTOTOBISAIOT TaK e, KaK U JJIA ONpeeTIeHUs] HOPMaJIbHON T'yCTOTBI
pactBopa, T. €. u3 500 r nementa u 1500 r mecka. Ha kaxnaplii HaMEUYEHHBIA CPOK
UCIIBITAHMS U3TOTOBJISAIOT TpU o0Opa3La.

JIist yIutoTHEHUsST pacTBOpa MOATOTOBIEHHYIO (OpPMY C Hacas-
7 KOM MPOYHO 3aKPEIUISIOT Ha CTaHAAPTHOM BHOPOIUIOIIAJKE, CO3/a-

IoLIeN BepTUKaNIbHbIE Kojebanus ¢ ammnutygoi 0,35 MM 1 yactoTtoi
. 2800 — 3000 konebanuii B 1 MuH.

['oTOBBIN pacTBOp YKIAIbIBAIOT B THE3/a (HOPMBI CIOEM MpPHU-
2 OnM3uTeNnbHO 1 CM M BKIIFOYAIOT BUOPOIUIOMIAKY. 3aTeM B TCUCHHUE 2

112

T MUH BUOpallMM Bce TpU THe3[a (OPMbI paBHOMEPHO HEOOJBIIUMHU

. HNOPUHUSAMHU 3aMONHSIIOT pacTBopoM. [lo ucredenun 3 muH (0T Hauvana

¥ T BUOpaIMy) BUOPOIUIONIAJKY BBIKJIFOYAIOT U CHUMAIOT Gopmy. 3aTeM

_ CMOYEHHBIM HOKOM Cpe3al0T M3JIMIIEK pacTBOpa, 3a4UIIAOT

Puc. 624~ MOBEPXHOCTh 00Opa3lloB BPOBEHb C KpasMu (OpMBI U MApPKUPYIOT
HITeIKOBKA IS 00pasIpbl.

YKIaZIKi pacTeopa TotoBbic 00Opas3ibl B (GopMax XpaHIT B BaHHE C

B (popmy-KOHYC
1- pyusa: TUIPABIUYECKUM 3aTBOPOM (cM. puc. 6.14) B Teuenue 24+2 4. 3ateMm
9 KONBLO; 0o0pa3ibl  OCTOPOXKHO  PacOPMOBBIBAIOT U YKJIAJbIBAIOT B

3 — cTepiKeHb TOPU30HTAIIBHOE TMOJOKEHUE B BaHHY C BOJOHM, TNI€ XpaHAT [0
MOMeHTa ucnbiTanusi. OOpa3ipl B BOJE HE JOJIKHBI COMPUKACATHCS
onuH ¢ apyruM. Heobxoammo, 4To0b1 00BEM BOJIBI B COCY/IE JIJIsl XpaHEHHUsT 00pa3IoB ObLI
B 4 pasa Oosbliie 00beMa 00pasioB. Temneparypy Boabl B BaHHe noaepxkuBatot 20+2 °C,
€€ 3HAYCHUE €KEIHEBHO KOHTPOIMPYIOT U 3aHOCAT B KypHald. Boay, B KOTOpOW XpaHST
oOpaslbl, PEKOMEHAYETCS MEHATh uepe3 Kaxnable 14 nuell. BbiHyThIe 00pa3sibl
UCIIBITHIBAIOT HE TO3/1HEE YeM uepe3 10 muH.
Jliist onpenenieHust Mapku eMeHTa o0pa3ibl-0a0uKku B Bo3pacTe 28 CyT ¢ MOMEHTa
UX U3TOTOBJICHUS UCHBITHIBAIOT HA M3THO, a 3aTeM KKIYIO U3 MOJYYCHHBIX MOJOBUHOK —
Ha CXKaTue.
OO6pa3ipI-0aI0YKH MCTBITHIBAIOT Ha M3THO ¢ momortbio Mamuasl MUM-100 (puc.
6.21) wiu peryaxkHoro mpubopa Mwuxasnuca (cM. puc. 6.8). Ucnbitanune Ha u3rub Ha
mamuae MUM-100 npousBoasatT ciaexyromum obpazom. CTtpenky 2 ycranaBimuBaioT Ha 0
mKaiael 1, mepememas BHHT C Tpy3oM 6 Baomb mnpope3u 5. OOpazer-6anodxy
YCTaHaBIMBAIOT HA ONOPHI 13 M3rubaroIero ycTpoicTsa (paccTosIHUE MEXAY LIEHTpaMu
onop 100 MM) M maxoBu4ykoM 12 co3ngaroT nepBuuHOE HaTskenwe Banuka 10. Ilpu
OTKJIOHEHHU CTPENKU 2 J10 AejieHus 4,5 mKalbl HAaTsKeHUe npekpamaroT. [locme sroro,
MOAHUMAsT PYKOSATKY YIpaBlI€HUs 7, BKIIOYAIOT 3JEKTPOABUTATEIb MAIlKHbBI, KOTOPHIN
MepeMeIlaeT ¢ NOCTOSHHOW CKOPOCTBIO MO OJJHOMY KOPOMBICILY pblyara rpy3 nocToss HHOU
Macchl. KopoMbiciio 9 3Toro peruara CBSI3aHO € cephroi m3rubatomiero yctpoictsa. [lpu
MEePEMENICHUH TPy3a IUIABHO YBEIMYUBACTCS YCUIINE HA UCTIBITHIBAEMYIO 0allOuKy.
Mammuna cHaOXeHa CUETYUKOM 8§, KOTOPBI aBTOMATHYECKH, B 3aBUCUMOCTHU OT
MOJIOKEHHUSI TPy3a, MOKa3bIBaCT HAMpsHKEHUE B Oallouke B JaHHBIM MOMEHT UcIbITaHus. B
MOMEHT pa3pylieHus: oOpasiia KOpoMbICIO, Najas, yaapsercs o maiidy 4 amoptuzatopa 3
M BBIKIIOYaeT MamuHy. Ha cyeTymke ocTaercs MOKa3zaHHWE Mpejeia MPOYHOCTH IpU
n3rube. CHSB MOJIOBUHKU 0aj0ueK, pyKOSITKY YIpPaBJICHUSI ONMYCKAIOT B KpallHee HHUXKHEe
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nonoxkenue. [Ipu 5ToM MammHa BO3BpallaeT rpy3 B HadaldbHOE TOJOXKEHHE, & CUETUYUK
cOpachIBaeT NOKa3aHUs 10 HYJIS.

Puc. 6.21. Uctepitarensaas mammmmaa MUM-100

[Ipu ucnbiTanun Ha W3THO O00pa3oOB-OaI0YEK HA phIYaKHOM TpuObope Muxasnuca
CJIEIyeT pYKOBOJICTBOBAThCS METOJAUKOM, U3JI0KEHHOM BBIIIE.

[Ipenen npouHocT Tpu M3ruOe 0OpasIoB IIEMEHTHOTO PACTBOPA BBIYUCISIOT Kak
cpeaHee apuMETHIECKOE U3 ABYX HAUOOJBIINX PE3YJIbTATOB UCIIBITAHUS TPEX 00pa3IoB-
Oanouek. [TonoBuHKM 6ajoueKk MCTIBITHIBAIOT HA CXKAaTHE HA THApPaBIMUYEeCKOM mpecce. Jlis
neperayd Harpy3Kd Ha TIOJOBHMHKM Oallouek MPUMEHSIOT IUIOCKHE  CTaJIbHbIE
numM¢oBaHHbIE TUTACTUHKH pasmepoMm 40x62,5 MM (rwmomans 25 cM2). Kaxayro
MOJIOBUHKY OaJOYK{ MOMEIIAIOT MEXAY ABYMs IUIACTUHKAMU TaKUM 00pa3oM, 4TOObI
OOKOBBIE I'PaHU, KOTOPBIE NMPU U3TOTOBJICHUU MPHUIIETAIH K MPOJIOJIBHBIM CTEHKaM (DOPMBI,
COBIAJIATTU C pab0OYMMHU TTOBEPXHOCTSIMHU TJIACTUHOK (CM. puc. 6.10), a ymopbl TIaCTHUHOK
IJIOTHO TIPWJIETAId K TOPIIEBOM TIiajkod cTeHke oOpasma. [lpu ucneiTannm oOpasma Ha
CKaTUe CKOPOCTh YBEIUUYEHHUS HArpy3KHu J0JDKHA ObITh 0KOT0 5 KH/C.

[Ipenen mpoYHOCTH NPH CHKATUU wac, MIla:
R.,.=p/S,

r7ie p— pa3pyliaromas Harpyska, H;

S — pabouas mIomab MIACTHHKU, MM2.

[Ipenen mpovyHOCTHM TPH CKATUU OOPA3IOB, M3TOTOBICHHBIX M3 HCIBITHIBAEMOIO
[IEMEHTHOTO PacTBOPA, BHIYUCISIOT KaK CpeHee apu(hMEeTUUECKOe YEThIPEeX HAnOOIBIINX
PE3YNIBTATOB MIECTH UCTIBITAHHBIX 00PA3IOB.

HcnpiTanne oO6pa3noB-0amodek Ha U3rM0 M MX MOJIOBHHOK HAa CYKAaTHE MOYKET OBIThH
BBITIOJIHEHO CTYJI€HTAMM Ha CIIEAYIOLIEM 3aHATHM 4Yepe3 7 win 14 cyT, a ecau mo3BOoJIsIeT
Bpems, TO 1 uepe3 28 cyt. [ns nmepeBoaa 7- wiu 14-cyTounoit mpouyHOCTH 00pasioB B 28-
CYTOUYHYIO IPOYHOCTh MOTYT OBITh MPUHSITH OPUEHTUPOBOYHO KO3 PuuueHTsl: 1,5 nns 7-
CyTOYHOM MPOYHOCTH, 1,25 — s 14-cyTounoil.

PesynbTaTel ompesneneHus Mpeaesia MPOYHOCTH MPU M3THOe 00pasmoB-OanoyeK u
mpeesna MPOYHOCTH TP CKATUH MOJIOBUHOK OAI0YEK CTYACHTHI 3aHOCSIT B TaOIUILy 6.16.
3aTem MosydyeHHbIe pe3ynbTarhl cpaBHUBaIOT ¢ TpeboBanusmu ['OCT 10178-85 (¢ uzm.)
U1 TIOPTJIAHAIIEMEHTa, MPUBEACHHBIMU B Ta0. 6.17, W JenarT 3aKIOYEeHHE O MapKe
WCTBITAHHOTO IIEMEHTA.

O6paboTka pe3ynbTaTOB
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Tabnuia 6.16
PesynbpTaThl onpeneneHus mpeaena MpoYHOCTH IIEMEHTA MPU U3THOE M CKATUU

HaumenoBanue 3HaueHus ISl OTAEIbHBIX 00pa3LoB Cpennee
OInpeesieMbIX 3HaYEHUE U3
roKasaresneu IBYX
HanOOJBIINX
1 2 3 PE3YIBTATOB
[Ipenen
MPOYHOCTH
npu u3ruoe,
MIla
(xrc/cm?)
Paspymaronias 3HaueHus ISl OTAEIbHBIX 00pa3LoB Cpennee
Harpy3ka npu 3HaYeHUEe U3
UCIBITAHUM HA 1 2 3 4 5 6 YeTbIpex
cxkarue, kH HanOOJBIINX
(xrc) pPE3YyIBTAaTOB
[Ipenen
NPOYHOCTHU
HpUCKATUH,
MIla
(xrc/cm?)

Tabmuma 6.17
TpeboBanus kK MapKaM MOPTIIAHAIIEMEHTA U €r0 PA3HOBUIHOCTEH

[Ipenen mpoyHOCTH B

IlemenT Mapxa Bo3pacte 28 cyt, Mlla
npu u3rude 1pH

C)KaTUU

[TopTnananeMeHT 400 55 40
OOBIKHOBE HHBIHN U C 500 6 50
MUHEPaTbLHBIMU 550 6,2 55
nmobaBKaMu 600 6,5 60
300 4.5 30
[Inakonoprnanaiement | 400 55 40
500 6 50

6. UccienoBanue 3¢pHOBOI0 COCTaBAa MEJIKOI'0 U KPYITHOI'0 3alI0JTHHUTEJeH.
Omnpenenenue MoayJis KPYNMHOCTH necka. OnpenejieHne MapKH IeOHs
ONPEAEJIEHUE 3EPHOBOI'O COCTABA IIECKA

Lenn Da6OTBI — OCBOCHHUC MCTOAUKH OIIPCACICHHA 3CPHOBOI0 COCTaBa IICCKaA.

49




O6opynoBanue: Becsl o 'OCT 24104-88, HaOop cUT U cUTa C KPYIJIBIMU
oTBecTUsIMU AuameTpamu 10, 5 u 2,5 MM, ceKyHaOMED.

TeopeTnueckue cBEICHUA

3epHOBOI (TpaHYJIOMETPUUECKU) COCTAaB MECKa MMEET OOJIbIIOE 3HAYCHUE IS
MOJIyYEHHUS TSDKEJIOro OeToHa 3aJaHHOW Mapku. B TspkenoM OeToHe MeCcOoK CIYKUT IS
3aMOJIHEHHS TyCTOT MEXY 3€pHAMU KPYITHOTO 3aMOJHUTENS. B TO %e BpeMsi Bce MyCTOTHI
MEXK]ly 36pHAMU MECKa JOIKHBI OBITh 3alI0JIHEHBI IIEMEHTHBIM TecTOM. Kpome Toro, 3Tum
K€ TECTOM JOJDKHBI OBITh MOKPBITHI M TOBEPXHOCTH BCEX 4YacTUll. [[1s yMeHbIIeHHS
pacxojia IEMEHTHOTO TecTa CleayeT MPUMEHSTh MECKU ¢ MaJOW MYCTOTHOCTHIO M Hau-
MEHbLIEH CyMMapHOM NOBEPXHOCThIO 4YacTull. KpynHbIi NEcOK uMeeT HeOOJbIIYyIO
MOBEPXHOCTh 3€PEH, HO 3HAYUTEIbHYIO MYCTOTHOCTh. Menkuii xe, Habopot, obiagaer
MEHBIIIEH MYCTOTHOCTHIO, HO OUYEHb OOJIBIIION CyMMapHOW MOBEPXHOCTHIO 3epeH. [TloaTomy
JUISL TIOy4YeHHs] OeTOHA TIUIOTHOM CTPYKTYphl TPU HAWMEHBIIIEM pacxojie IeMEHTa
11eJeco00pa3Ho MPUMEHSITh KPYMHBIE MECKHU, COJEpIKalIMe ONTUMAIBHOE KOJIMYECTBO
CPEIHUX U MEJIKUX YaCTHII.

3epHOBOI COCTaB MECKa XapaKTepU3yeTcsl MPOLICHTHBIM COJEPKaHUEM B HEM 3€PEH
paznIuuHOrOo paszMmepa. s onpeseneHus 3epHOBOTO COCTaBa MECKa MPUMEHSIOT CUTOBOMU
ananu3. CpenHiow Mpooy Mmecka Maccor 2 KI BRICYIIUBAIOT, a 3aT€M MPOCEUBAIOT CKBO3b
CUTa C KPyriaeMu oTBepcTUsMU nuameTpoM 5 u 10 mm. [lomyueHHbIE Ha CUTaX OCTAaTKU
B3BCIIMBAIOT W ONpeAesitoT ¢ ToyHocThio A0 0,1 % coxaepkaHue B mecKe 3e€peH
kpynHOCTBIO 5—10 (I'ps) u BeIte 10 MM (I'p1o) 0 hopmynam:

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

rae ['ps u I'1o — cogepkaHue B ecke 3epeH KPymHOCTBIO COOTBETCTBEHHO 5—10 MM
u Beire 10 mm, %;

M — macca npoosl, T;

m, ¥ M, — OCTaTKU HA CUTaX C KPYIJIBIMH OTBEPCTUSIMH, PABHBIMU COOTBETCTBEHHO

5u10 MM, T.

N3 mpobObl mecka, MPOUIEAINIET0 Yepe3 CUTO C OTBEPCTUSAMH AUAMETPOM S5 MM,
orOuparoT HaBecky 1000 r m mpoceMBarOT €€ PYYHBIM WIM MEXaHWUYECKUM CII0COOOM
4yepe3 KOMIUIEKT CUT, MOCJIEA0BATENbHO PACIIONIOKEHHBIX IO MEPE YMEHBIIECHUS pa3Mepa
OTBEPCTUH B CUTax (CUTa C KPYIJIBIMH OTBEPCTUSMH AUAMETPOM 2,5 MM, HUXKE — CHUTA C
CeTKaMM, UMEIOIMMM KBaJpaTHbIe OTBepcTUs pazmepom 1,25; 0,63; 0,315 u 0,14 mm).
[IpocenBanue cunmTaercs 3aKOHYEHHBIM, €CIIM Y€pe3 CUTO Ha YUCThIM JUCT Oymaru 3a 1
MuH mipoxoaut He 6oree 0,1 % 3epeH mecka oT o0I1eil MacChl MPOCEUBAEMOI HABECKH.
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OcraTku Mecka Ha KaXKJIOM CHUTE B3BEIIMBAIOT U BBIUUCISIOT YACTHBIE OCTaTKHU Ha
KaXJIOM cuTe ¢ TOYHOCThIO 110 0,1 % mo gopmyse:
a,=m, /m-100,
I7le a — YacTHBIA OCTaToK, %0;
m, — Macca OCTaTKa Ha JaHHOM CHTe, T;

m — Macca IpOCEUBAEMOM HAaBECKU, T.
3ateM ¢ TouHOCThIO 70 0,1 % omnpenenstoT MOIHBIE OCTATKM HA KaXJOM CHUTE.
Ilonnelii octatok A, %, ONpPENENAIOT KaK CYMMY YacTHBIX OCTAaTKOB Ha BCEX CUTax C

OO0JIBIINM Pa3MEPOM OTBEPCTUH IUIFOC OCTATOK HA JAHHOM CHUTE IO GopMmyIie:
A=a,5+..+8

rae a,;+..+a — YaCTHBIC OCTATKH Ha CHTaX C OOIBIINM pasMepoMm OTBCpCTHfI,

HAa4YMHas C CUTA C pa3MepoM OTBEpCTUH 2,5 MM, %;
a, — YaCTHBIA OCTATOK HA TAHHOM CHTE, %o.

JIs1 OIIEHKHW 3€pHOBOIO COCTaBa MECKa M €ro MPUTOJHOCTH JJIsi MPUTOTOBJICHUS
OeToHa pe3yJIbTaThl MPOCEUBaHUSI (110 TIOJIHBIM OCTAaTKaM) HAHOCAT Ha rpaduk (puc. 7.5).
Ha rpaduke mo ocu abcuucc B OMpEACICHHOM MaciiTade OTKIAIBIBAIOT pa3Mepbl
oTBepcTHil Ha cutax ¢ cetkoit Ne 014; 0,315; 0,63; 1,25; 2,5 u 5, a no ocu opAUHAT —
3HAYCHHUS TIOJHBIX OCTATKOB HA COOTBETCTBYIOIIMX cuUTaX, %. IllosydeHHble TOYKHU
COCUHSIOT JIOMAaHOM JuHHUeH. Eciaum KpuBas, XapakKTepusyroulas 3€pHOBOM COCTaB
UCIIBITYEMOTO TIECKa, PacIiojiaracTcsl B 3allITPUXOBAHHON YacTH rpaduka, TO TaKOU MEeCOK
NPU3HAIOT TOJHBIM JUIsi TIPUTOTOBJeHUs OeToHa. Ecnum kpuBas pacmosiaraercst BBIIIE
3alITPUXOBAHHOM YaCTH, TO MIECOK CUUTAECTCA MEJIKUM, a €CJIIM HUXKE — KPYIHbIM. B mecke
JU1s 0ETOHOB M PACTBOPOB HE JIOMyCKAETCs HAIMYUE 3epeH pazmepom Oosee 10 mMm. 3epeH
pasmepom oT 5 10 10 MM He J0JKHO OBITH Oosiee 5 % mo macce. KomnuecTBo MeNKuX ya-
ctull, npouenmux yepes3 cuto Ne 014, ve gomxkHo npeswimath 10 %.

3epHOBOI COCTaB IMECKa XapaKTepU3yeTCs TaKKE MOAYJIEM KpPYNHOCTH M,

KOTOPBIH BBIYUCIIAIOT C TOUHOCTHIO 710 0,1 1o dopmyse:
My = (Azs + A1,25 + Ao,es + A0,315 + Ao,14)/100 ,
e A, A Aves Avais: Az — IIOIHBIE OCTATKH HA CUTAX, Yo.
ITecku mus crpoutensHbIX padotr (TOCT 8736-93) B 3aBUCHUMOCTH OT 3€PHOBOTO

COCTaBa MOAPA3JACIAIOT Ha CICAYIOLIME TPYIIbI: KPYMHBIE, CPEAHUE, MEJIKHE U OYEHb
Melkue. Jlis KaKI0M rpyIIbl NECKOB 3HAY€HUsI M, W NOJIHBIM OCTATOK HAa CUTE C CETKOMN

Ne 063 nOmKHBI COOTBETCTBOBAThH 3HAUCHUSM, ITPUBEICHHBIM B Ta0JI. 7.6.

Tabnuua 7.6
Kiraccudukarnys nmeckoB 1o 36pHOBOMY COCTaBY
oviia [TonsabBI OCTAaTOK
HEZKOB M, na cure Ne 063,
% 1o macce
KpynHbrii CB;IEI © cBbILIE 45
Cpenuuii 2-2,5 30-45
Menkui 1,5-2 10-30
Quenn 1-1,5 710 10
MEJIKUIA
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JUisi  BBIOJNIHEHHMS] JTaHHOM J1a0opaTtopHOM paboOThl MOATPYNHIYy CTYAEHTOB
pa30MBalOT M0 TPU-YETHIPE YEJIOBEKAa, M Kaxaas Opuraga OmpeesseT 3€pHOBOM COCTaB
necka. CTyleHTbl KaXJod Opurazabl MpoCceMBarOT MpoOy Ha HaOOpe CTaHJAPTHBIX CHUT,
IIOCJIE YETO PACCUMTHIBAIOT YACTHBIE M IOJIHBIE OCTATKM HA CHTAaX B IPOLIEHTAaX, a TAKKE
BBIYHCIISIIOT MOJYJIb KPYIMHOCTU NecKa. Pe3ynapTaThl 3aHOCAT B Tabnuiy 7.7 KypHana s
7a00paTOPHBIX M MpPaKTHYeCKUX paboT. B 3TomM ke >KypHale 1O MOJY4EHHBIM
pe3ysibTaTaM Ka)KIblil CTYAEHT CTPOUT rpaduK 3€pHOBOTO COCTAaBa UCHBITAHHOIO IECKa.
JlJist cpaBHEHUS PEKOMEHAYETCs HAHOCUTh Ha rpaUK KPUBbIE COCTaBa MECKOB, UCIBITAH-
HBIX CTYJIEHTaMH CMEXKHBIX OpUTal.

IIpumep. Ilocne nmpocenBanuss HaBecku necka 1000 r macca 4acTHBIX OCTaTKOB
IeCKa Ha KaXIOM cure cocraBuna: m,.= 120 r; m = 180 r; m,,, =220 r; my,.= 320 1

m, ., =140 1, mponuio uepes curo ¢ cetkor Ne 014 — 20 r.

Brruuciaum yacTHBIE OCTATKA HA CUTAX I10 HpI/IBGI[eHHOﬁ BBIIIIC q)OpMy.TIC:
a,; =M, /m-100=120/1000-100 =12 %);

8, ,5 =M, ,; / M-100 =180/1000-100 =18%);

8ggs = Mg, / M-100 = 220/1000-100=22%;

Agys = Mygys / M-100 =320/1000-100 =32%;

8y, =My, / M-100 =140/1000-100=14%.

BrlunciuM mosjHbIe OCTaTKU Ha CUTaX 1o hopmyiie:

A, =a,, =12%;

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

Avss = 8,5 + 8 o5 + 85, =12+18+ 22 = 52 %;

Aggis = 8y5 + 8 o5 + 8ggy + 8gays =12+18+22+32= 84 %;

Ay = 8,5 + 8, 5 + 8y + 8ggys + 8y, =12+18+22+32+14 = 98 %.

Pe3ynbpTaThl ONpeciieHHss YaCTHBIX M IOJIHBIX OCTaTKOB Ha CHUTaX HCIBITYEMOI'O
recka 3amnuiieM B Tadin. 7.7.

Tabmuua 7.7
3epHOBOI COCTAB MECKA
[Iponuio
OcTatox Pa3mepsr oTBEpCTHIL CHT, qepes
MM CUTO C CETKOH
Ne 014
2,5 (1,25/0,63(0,315/0,14
YacTHBIN,
r 120 | 180 | 220 | 320 {140 20
% 12 | 18 | 22 | 32 | 14 2
IMomuerii, % | 12 | 30 | 52 | 84 | 98 -

Hanecennass na rpaduk (cMm. puc. 7.5) 5omMaHas JMHHUS, XapaKTepU3yIOlast
3€pHOBOM COCTaB HCIBITHIBAEMOr0 MECKa, PACIOJIOKEHA B 3alITPUXOBAaHHON oO0JacTu
rpaduka, 4TO CBUJIETEIbCTBYET O MPUTOJHOCTH MECKA JIJIsl MPUTOTOBIICHUSI OETOHA.

Mopynb KpyIHOCTH NECKa BBIYUCIUM 110 (hopMmyIie:
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My =(Aps + A s+ Apss + Apass + Avza ) /100 = (12+30+52+84+98) /100 =2,76. Ilo

3HAYEHUSIM MOJYJIsI KpynmHOCTH (2,76) U MoAHOMY OCTaTKy Ha cute ¢ ceTkord No 063 (52
%) UCTIIBITBIBAEMBII IECOK OTHOCUTCS K KPYITHOMY IECKY (cM. Tabi. 7.6).

OIPEJEJIEHUE 3EPHOBOI'O COCTABA HIEBHSA (I'PABUA)

Llenb paboTbl — OCBOEHUE METOAMKHU ONPEEICHUS 36pHOBOIO COCTaBa MIECOHS
(rpaBus).

O6opynosanue: Becsl o I'OCT 24104-88, cuta 1 MpOBOJIOYHBIE KPYTJIble KATMOPbI
C OTBEPCTUSIMU, COOTBETCTBYIOIIMMH HOMUHAJIBHBIM pa3Mepam 3epeH JaHHOU (pakiuu
1,251, 1, 0,5(1+d), d, mxad CyrmibHbIA.

Teopernyeckre CBEACHUS

3epHOBOM COCTaB KPYMHOTO 3amojHuTeNs (MIeOHS WM TpaBusl) B 3HAYUTEILHOU
Mepe BIUSET Ha KayecTBO IMPUTOTOBIEHHOro Ha HeMm OertoHa. Ilpu BeIOOpEe 3epHOBOTO
cOocTaBa KpPYIHOTO 3amojHUTENs il OeToHa HEeOOXOAMMO HCXOIUTh M3 OCHOBHOTO
TpeOOBaHMUsA: MOJYUYUTh HAUMEHBIINK 00BEM MyCTOT B KPYITHOM 3aIOJIHUTENE, A, CIIEe/I0Ba-
TEJIbHO, HAMMEHBIINN pacXo lieMeHTa B OETOHE 3a/laHHON MapKHu.

B 3aBucumocTu ot pazmepa 3epeH medeHb (IpaBuil) moapa3aeisioT Ha CIeaYyIOoIIne
¢paxkuuu: 5-10, 10-20; 20-40 u 40-70 mm. B kaxnol ¢pakuuu rpaBus Wi IEOHS
JOJKHBI OBITH 3€pHAa BCEX Pa3MEpPOB OT HAWOOJBIIETO O HAUMEHbBILIEro JJIs JaHHOU
¢dpakiuu. 3epHOBOW COCTaB 3arps3HEHHOTO He(PpPaKIMOHHUPOBAHHOTO IIeOHs (TpaBus)
OTIPEJIENISIIOT MPOCEHUBAHUEM C OJHOBPEMEHHOM MPOMBIBKOW BOJIOM MPOOBI 3aMOJTHUTEIS.
B ycnoBusix yueOHo# 1abopaTopuu MPU UCHIBITAHUU 1IeOHS (TpaBUs), 36pHA KOTOPOTO HE
UMEIOT MPUMECEH TJIMHBI, 36pHOBOIM COCTaB PEKOMEHJIYETCSl ONpenessiTh 0e3 OJaHOBpe-
MEHHOTO TIPOMBIBAHHUS BOJOU 1O MPUBEACHHON HIKE METO/IHKE.

B nanHOM citydae KpymHBIM 3alOTHUTENb BBICYIIUBAIOT 10 MOCTOSHHOM MaccChl U
OepyT s uctbiTanus mpody B kosmdectBe 5; 10; 20; 30 m 50 kr mpu HamOOJIbIIEH
KpynHOCTH ero cootBeTcTBeHHO 10; 20; 40 u 70 mM. Illebenn (rpaBuii) mpocenBaroT uyepes
HA0Op CUT ¢ OTBepCTHAMHU pasMepoM 1,25D,,,,.; Dy i 0,5(Dym + Dyins )+ Dyins » COOpan-

HBIX B KOJIOHKY, W OTIPEAEIISIOT YaCTHBIE U MOJIHBIE OCTaTKU Ha KaXJIOM CHUTE, % 110 Macce
paccenBaeMoOi TPOOBI. [Ipy OTCYTCTBHHM CHUT C OTBEPCTHSMH, ITUAMETP KOTOPBIX TOYHO
paseH 1,25D,,,, u 0,5(D,,,; +D,,,, ), paspemaercs Noab30BaThCA CUTAMU CTaHIApTHOIO

HaOopa, pa3Mepbl OTBEPCTH KOTOpPHIX HaumOosiee OnuM3ku TpedyeMbiM. OOBITHO
paccenBaroT Mpooy uepes Habop cuT ciaeayromux pasmepos: 70; 40; 20; 10 u 5 mm.

B ciyuae, xorga octatok oOpa3oBajcs Ha CHTE C OTBEPCTUAMH quameTpoMm 70 M,
OTIPEJICISIIOT TaK)Ke HEOOXOMMMBIN Il TOCTPOCHUS KPUBOW MPOCEUBAHUS TPEACTbHBIN
pa3Mep 3epeH mieOHs (TpaBusi), UCTONB3YS MPOBOJIOYHBIE KOJBIA-KATIUOPHI Pa3IUIHOTO
nuametpa — 100, 120 mM wim O6ojiee B 3aBUCUMOCTU OT KPYITHOCTH.

Jlanee BBIYMCISIOT OCTATKH Ha KaXJAOM cute, % K CyMMapHON Macce MpOCESHHOU
POOHI:

a =(m —100)/Zm,
rJ€ M — Macca OCTaTKa Ha JAHHOM CHUTE, KT;

2m — CyMMa YaCTHBIX OCTAaTKOB Ha BCEX CHUTaX, KI.
[To M3BECTHBIM 3HAYECHUSIM YACTHBIX OCTATKOB PACCUMTHIBAIOT MOJHBIE OCTATKH, %0,
Ha KaXKJIOM CUTE:
A=a,+.+q,
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II€ a,+..+3— YacTHbIE OCTAaTKM HAa BCEX CHUTAaX C OONBIIMMH pa3MepaMu
OTBEPCTUH IIIIOC OCTATOK HA JAHHOM CHTE, Y.
3areM ycTaHaBIMBalOT HauOosbmyro D, W HauMeHbUIylO D, KpyIHOCTb

3epeH meOHs (rpaBus). 3a HaUOOJBLIYIO KPYITHOCTh 3€PEH NPUHUMAIOT pa3Mep OTBEPCTHUS
TOT'O BEPXHET0 CHUTa, Ha KOTOPOM IOJHBIN OCTAaTOK HE MpeBbIIaeT 5 %, a 3a HAMMEHbBIIYIO
KPYITHOCTb — Pa3Mep OTBEPCTHUS HMXKHETO CHUTA, MOJHBIA OCTaTOK HAa KOTOPOM COCTaBJIsIET
ne menee 95 %. Kpome Toro, BeramcisaroT 3Hadenust 0,5(D,,+D,.) U 1,25D,,,, .

3epHOBOI cOCTaB KaXJ10M (pakuy WM cMecu (ppakLuid JOJKEH HAaXOJUThCS B Mpejeiax,
yKa3aHHbBIX B Tab. 7.15.

Tabmuma 7.15
3epHOBOI1 cocTaB 11eOHs (TpaBusl)

Pazmep D rime 0,5(Dyus + Drvuns ) | D 1,25D,, ..
KOHTPOJIBHBIX
CHUT
[Tonnbri or 90 no  |ot 30 10 80|do 10 |0 0,5
OCTaTOK Ha 100
CHTaXx,
% 1o Macce

KauectBo  3epHOoBOro  cocraBa 1meOHs  (IpaBus)  OIICGHMBAIOT  3HA4e-

HUEM TIOJIHBIX OCTaTKOB (B %) Ha CHTaX C KOHTPOJIbHBIMU OTBEPCTUSIMU
0,5(Dyi5 + Dyvusnvs )+ Dyas B 125D, . OTKIanbIBasd Ha rpaduke (puc. 7.7) Mo ocu OpAUHAT

ATH 3HAYEHUS, MOJTYYaIOT YEThIpe TOYKU, KOTOPbIE COSTUHAIOT JJoMaHo nuHuel. 1llebenn
(rpaBuil) MpU3HAIOT TOJHBIM IO 3€PHOBOMY COCTaBY [JIsl IPUTOTOBJICHUs OETOHA, €CIn
KpHUBas €ro 3¢pHOBOT'0 COCTaBa pacrojaraercs B 3alITPUXOBAaHHOM YyacTu rpaduka.

o .
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Monnpie OCTATKH Ha cHTax. %

80
90
100 i
D.. 0,5(D s ™D at) D.. 125D..

Paswep OTBEPCTMIl CHLMM

Puc. 7.7. I'padux 3epHOBOrO coctaBa 1ieOHs (TpaBusi)

[Ipu BbIMOTHEHUH TAaHHOW TAOOPATOPHOU PaOOTHI CTYACHTHI ONPEEIAIOT 3€PHOBOM
COCTaB 1IeOHS WM IpaBus, Ha 3€pHAX KOTOPOrO HET MPUMECEH TJIMHBI, U OH HE CUJIBHO
3arpsi3HeH Mbuibio. [Ipy 3TOM yCIIOBUM MOKHO OTKa3aThCsl OT MPOMBIBAHUS 3aMIOJHUTEIIS
Bojoil. IIpoOy miebHst (rpaBusi) ¢ HauOodbIel KpynHOCThIO 3epeH 40 u 70 MM, BBICY-
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IIEHHYIO 10 TOCTOSSHHOW MAacChl, MPOCEUBAIOT HA HA0Ope CTaHJIAPTHBIX CHUT, MOCJE YETo
PACCUUTHIBAIOT YACTHBIE U MOJHBIE OCTATKU HA CUTAX B MPOILEHTAX U PE3yJbTaThl 3aHOCAT
B Tabnuny 7.16 xypHayia aiisg J1abopaTOPHBIX M MPaKTUUECKUX paboT. 3aTeM HAHOCST Ha

rpaK IOJNHBIE OCTATKM HA CHTAaX C pasMepaMu OTBEPCTUH D, , 0,5(D, .+ Dyuns ) s

D, 4 125D, ,COENUHSIOT MOJYyYEHHbIE TOYKHM M OLIEHHUBAIOT NPHUTrOJAHOCTH LICOHS
(rpaBusi) AJi IPUTOTOBIEHUS OETOHA.

JUist cpaBHEHUSI pEKOMEH]1yeTCsl HAHOCUTh Ha I'padUK KPUBBIE 3€pHOBOTO COCTaBa
1IeOHs WJIA IPaBUsl, UCIIBITAHHOTO CTYJIEHTaMH CMEKHBIX OpHra.

[Tpumep. Ilpu npocemBanuu HaBecku 20 Kr meOHS HamOOJbIIeH KpynHOCThIO 40
MM YacTHbIE OCTaTKM Ha KaxaoMm cute cocraBwiu: m,, — 0,8 kr, m, — 10,2 xr, m, — 7,8
kr, m; — 1 xr; my — 0,2 kr. OTu 3HaueHus 3aHocAT B Tabn. 7.16. Croma ke 3aHOCST
YaCTHbIE OCTATKU &, % , BBIUMUCIEHHBIC MO MPHUBEACHHOW paHee (GopMylie. Em MOXKHO

NPHUHITH PaBHOW Macce B3sATOW MpoObl, T.e. 20 Kr. 3aTeM BBIYHCISIOT IMOJHBIC OCTATKH
A ,%, o ¢hopmyre, MPUBEIECHHON BBIIIE, U 3aHOCAT UX B Ta0M. 7.16.

Tabnuma 7.16
3epHoBOIf cocTaB 1meOHs (Macca 20 Kr)

Pa3mepsl oTBEpCTHIA CUT, MM
OcraTok Ha [Tponuto
cuTe 70 140 (20 | 10 | 5 |uepe3 cuto Ne
05
YacTHBIN,
KT - 10,8 10,2|78| 1 0,2
% — |4 [51 39| 5 1
[Tomueri, % — |4 |55 (94 |99 100

IIo 3HauyeHUIO MOJHBIX OCTATKOB ycTaHaBiauBaroT: D, = 5 mMm; D= 40 MMm;
0,5(Dy5 + Dyyasns ) =0,5(5+40) ~20 MM u 1,25D,,,,, =50 mm. Ilocne atoro Ha rpadux (cm.
puc. 7.7) HaHOCAT 3HAYEHUSI COOTBETCTBYIOIIMX IMOJTHBIX OCTaTKOB, %: A =99, A, =55 ,
A,=4 nu A, (B mannom npumepe A,) = 0. CoenuHssi MOJYyYEHHbIE TOUKH JIOMAHOM

JUHUEH, HaXOAAT, YTO KpUBas 3€pHOBOrO cocTaBa IIeOHS pacronaraercsi B
3alITPUXOBAHHOW 4YacTu Tpaduka, a 3TO CBUAETEIBCTBYET O MPUTOAHOCTU MICOHS s
MPUTOTOBJICHUS OE€TOHA.
ONPEAEJIEHUE ITPOYHOCTHU HIEEHA (I'PABUA)

Llenb paGoThl — OCBOGHHE METOAMKHU OTPEeICHUS TPOYHOCTH IeOHS (TpaBus).

O6opynosanue: Becol o ['OCT 24104-88, cuta 1 MPOBOJIOYHBIE KPYTJIbIE KaTUOPHI
C OTBEPCTHUSIMU, COOTBETCTBYIOIIMMH HOMUHAJIBHBIM pa3Mepam 3epeH JaHHOU (DpaKiuu
1,251, 1, 0,5(+d), d, mxad cymibHbIA, TAITHHIPHI CTATBHBIC C BHYTPECHHUMHU
nrametpaMu 75 u 150 MM 1 BBICOTOM COOTBETCTBEHHO 75 M 150 MM CO CbEMHBIM JTHOM H
TUTYH)KEPOM, COCY/T JUTSl HACBITIICHUS TIIeOHsI (TpaBHsi) BOJOM.

TeopeTnueckre CBEICHUS

[IpounocTs 1eOHs (TpaBusi) OLIEHUBAIOT KOCBEHHBIM MOKAa3aTeTeM APOOMMOCTH MpHU
CKATUU B LWIMHApPE. DTO WCMBITAHUE KPYIHOTO 3aMOJHUTENS BBIMOJHSIOT CICAYIOUIUM
00pazom.

[Ile6enp (rpaBuii) dpakmuii 5-10; 10-20 mwmm 20-40 MM mpoceBarOT 4epe3 CHTa C
OTBEPCTHUSIMH, COOTBETCTBYIOIIUMHU HauOomwied D, n HauMmeHblie D,,,,, KPYIMHOCTH

ucnbityemoil ¢pakiuu. llledbens (rpaBuit) kpynHee 40 MM mMpeaBapuTEIbHO IPOOST 110
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dpakuuu 10-20 u 2040 MM, KOTOpbIE€ 3aTE€M IMOJBEpPraroTcs UCHbITaHUI0. M3 ocTaTka Ha
CUTE C OTBEPCTUSIMH Pa3MEPOM, paBHbIM D, .. , 0OTOMpatoT mpoly maccoil He meHee 0,5 kr

JUISL UCTIBITAaHUSI B LIMJIMHAPE JUAMETPOM 75 MM, WM HE MeHee 4 Kr JJIsl UCHBITaHUs B
umHape quamerpoM 150 mm. Illebens (rpaBuil) UCOBITHIBAIOT B CYXOM WJIM HaChIIIEH-
HOM BOJIOM COCTOSIHMM, ISl YETO 3allOJHUTENb BBICYIIHMBAIOT A0 MOCTOSIHHOW MAacChl U
Norpy>katoT B Boay Ha 2 4. Ilocne HachllieHUs B BOJIE €r0 OOTHUPAIOT MATKOW BIIaKHOM
TKaHbIO.

Jnst onpeneneHus Mapku 11eOHs (rpaBusi) MO JpOOMMOCTH B UMIMHApE MNPOOy
MOMENIAIOT B IIWIUHIP CO ChbeMHBIM AHOM (puc. 7.8) muamerpom 150 MM; aJis TEKyIIEro
KOHTpOJIsi KauecTBa 1meOHs (rpaBus) ¢ppakuuu 5—10 u 10-20 MM UCIIONB3YIOT LMIUHID
auameTpoM 75 MM. [[ns ucnbiTanus meOHs (TpaBusi) B HWIMHAPE TUAMETPOM 75 MM U3
NOJICOTOBJIEHHOM MpoObl 6epyT HaBecky 0,4 Kr, a MPU UCIBITAHUM B IIWJIMHJPE TUAMETPOM
150 mm — 3 kr. HaBecky mie6Hs (rpaBusi) BBICBINIAIOT C BHICOTHI 5 CM B COOTBE TCTBYIOIIUN
LWIMH]IP, Pa3paBHUBAIOT BEPXHUM YpPOBEHb MaTepuaia Tak, 4ToObl OH MpUMEpHO Ha 15
MM HE JOXOJIUJI 10 BEpXHET0 Kpasi HUIMHAPA. 3aTeM BCTaBJISAIOT B LIHJIMHJP TUIYHXED, IPU
ATOM €ro IUIMTa JOJIKHA ObITh Ha YPOBHE BEPXHEro Kpas UuMiIuHApa. B ciydae ecnu Bepx
IUIMTHI HE COBMAJAET C KpaeM IWIMHJpA, YAAJIsioT WK J00aBISIOT HECKOJIBKO 3€peH
UCIBITBIBAEMOTO 3alOJHUTENS (Macca 3TUX 3epeH J0bKHA ObITh yuTeHa B pacuete). [locne
ATOr0 LMJIMHAP YCTAaHABIMBAIOT HA HIDKHIOIO TUIMTY TUIpaBiIndecKoro npecca. [loBwimas
ycwiIMe mpecca co ckopocthio 1-2 kH/c, moBoasT ero mpu ucneiTaHuu 1eOHs (TpaBusi) B
uuinuHape auamerpoM 75 mMm 1o 50 kH, a npu ucneiTaHuM B HUIMHApE auamerpom 150
MM — 1m0 200 xH. Tlocne cxkatus ucnbITyemyro MpoOy 3alOJHUTENST BBICHINNAIOT W3
IWIMHIpAa ¥ B3BEIIMBAIOT. 3aTeM pa3ApoOJieHHBIM B UWIMHApPE IeOeHb (TpaBuil)
IPOCEUBAIOT YEpe3 CHUTO, JUAMETP OTBEPCTHM KOTOPOro 3aBUCUT OT pa3Mmepa
ucnbITeiBaeMor ppakiuu. s dpakiuu 5—-10 mm pasmep orBepctus cuta —11,25 mMm, s
dbpakuuu 10-20 MM — 2,5 MM 1 1ot ppakiuu 20—40 MM - 5 MM.

o g7mg) |
= 87(170)
a ! 75 {150) :
8y ||  —
R
<L 73 {1501

Puc. 7.8. CranbHON UUIUHIP CO CbEMHBIM JHOM U IUTYHXKEPOM
B cnyyae, xorma 3amoiHUTENb MOABEPralOT UCHBITAHUIO B HACBIIIEHHOM BOIOM
COCTOSIHMU, MPOOY Ha CUTE MPOMBIBAIOT BOJAOU U yAAJISIOT NOBEPXHOCTHYIO BJIary ¢ 3€peH
C IMTOMOIIBIO MSATKOM BJIAKHOM TKAHU.
Ocrarok 1eOHs (rpaBusi) MOCJE MPOCEUBAHUS HA CUTE B3BEIIMBAIOT U OMPEACISIIOT
nokasateib gpodumoctu Jp ¢ Tounoctbio 10 1 %:

Jp = [(m1 —mz)/mlj-lOO,
r7ie M, — Macca HaBeCKH 1eOHs (rpaBus) 10 UCIIBLITAHUS, KT
m, — OCTaTOK Ha CUTE MOCJE MPOCEHBAHUS Pa3ApPOOJIECHHOIO B HIJIMHAPE 1IEOHS

(rpaBusi), K.
Pe3ynbTaThl ONBITOB 3aHOCAT B Tabiuiy 7.17.
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Tabmuma 7.17

Pe3ynbTaThl onpeeneHus: MpOYHOCTH cocTaBa MeOHs (TpaBus)

Ne Macca Ocrarok Ha [Toxazarens | Ilokazarens
npoObl |  HABECKHU CUTE Mocie IpOOUMOCTH | IpOOUMOCTH
meOHs IIPOCEUBAHUS pOOkI 11eOHs
(rpaBusi) 10 | pa3ApOOIECHHOTO eOHs (rpaBus),
UCTIbITaHUs | 1IeOHs (TpaBus) (rpaBusi) %
M1, KT My, KT Hp, %

UcnpiTanus mpoBOAsST JABa pasza, M IOKa3areiab JAPOOMMOCTH IeOHs (TpaBusi)
BBIYHCIISIIOT KaK cpeliHee apudmeTudeckoe AByX ompeneseHuil. [Ipu ucneitanuu meoHs
(rpaBusi), COCTOSIIIETO W3 CMECH JBYX WIM 0ojiee CMEXHBIX (pakiuii, Moka3aTeib
JTPOOUMOCTH BBIYUCISIOT KaK CPEIHEB3BEIICHHOE PE3YJIbTATOB HCIBITAHUSI OTIETbHBIX
cocTaBisomux Pppakuuii. B 3aBUCUMOCTH OT ToKazaTesst ApoOUMOCTH 1ieOeHb (TpaBHil)
noApa3AeisoT Ha cienyrome mapku: p8 (mpu mortepe maccel g0 8 %), Jpl2 (npwu
notepe mMaccol oT 8 1o 12 %), Jpl6 (npu morepe maccel ot 13 1o 16 %) u Ap24 (npu
notepe mMaccel ot 16 10 24 %).

[IpuBeneHHBIM BBINIE JAHHBIM JJIS MApoOK TPaBHUs MO JAPOOMMOCTH B IUJIUHIPE
COOTBETCTBYIOT CIIEYIOIME OPUCHTHUPOBOUHBIE 3HAYCHHUS WHTEPBAJIOB MPOYHOCTU TPHU
CKaTUHU TOPHBIX MOPOJI, ciararomux 3epHa rpasus: JIp8 — cs. 100 MIla; dp 12 — 80-100
MlIlIa; JIp16 — 60—80MIIa; JIp24 — 40—-60 MlI]a.

Jlisi mpeBapuTENbHOM OLIEHKH MPUTOAHOCTHU TpaBus (LIeOHS) MO MX MPOYHOCTH
(npoOuMOCTH) B IMIUHJpPE ISl OETOHA PA3TUYHON MPOYHOCTH MOJIB3YIOTCS CIETYIOIIUMU
JTAHHBIMHU:

[IpounocTs O6erona, MIla 40 30 20m
¥ BbIIIE HDKE

Mapka rpaBus u meOHs U3
rpaBus 1O JAPOOUMOCTH B 8 12 16
WIMHApPE, HE OoJiee

7. PacyeT OpMEHTHPOBOYHOI0 COCTABA TSKeJI0ro 6eTOHA

Llenb paGoThl — OCBOGHHE METOAMKH MOA00pa TKEIoro OeToHa.

Oo6opynoBanue: Becbl 1o ['OCT-24104-88, dopMbl aig  W3TOTOBIEHUS
KOHTPOJBHBIX 00pa3ioB 6erona mo ['OCT 22685, cuto ¢ pazmepom otBepctuid 1,25 MM,
mKad CymuIbHBIN, KOHYC HOPMAJIBHBIH.

TeopeTnueckre cCBEICHUS

[TonGop coctaBa TsKENOro (OOBIYHOTO) OETOHA 3AKITIOYACTCS B YCTAHOBICHUU
HanOoJiee PalMOHAIBHOTO COOTHOIICHUS MEXKIY COCTaBISIONIMMH OCTOH MaTepualiaMu
(meMeHTOM, BOJIOM, TMECKOM, MeOHEM WM TpaBueM). Takoe COOTHOIICHHE JOJIKHO
obecrieunBaTh TpeOyemMyr0 ymoOOyKIaabIBAEMOCTh OETOHHOM CMECH Il MPHUHSTOTO
cnocoba ee YIUIOTHEHUS, a Takke NpuoOpeTeHne OETOHOM 3aJaHHOW MPOYHOCTH B
Ha3HAYEHHBIN CPOK IMPU HAMMEHBIIEM pacxojie IeMEHTa. B OTAeNbHBIX CilydasX BBOJSAT
TaKke TpeOOBaHMS O MOJyYeHHH OeToHa HEOOXOAWMOW IJIOTHOCTH, MOPO30CTOHMKOCTH,
BOJIOHEITPOHUIIAEMOCTH.
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CoctaB 0eToHaA BBIPAXKAIOT PACXOJOM BCEX COCTABIAIONIMX MATEPHUATIOB IO Macce
Ha 1 M® yJIOXKEHHOH W YIIOTHEHHOW OETOHHOM CMECH WIM OTHOIIEHHEM MAacChl
COCTaBJISIOIINX MaTEPUATIOB CMECH K Macce 1IEMEHTa, MPUHUMAEMOH 3a €AUHUILY, T. €. 1 :
X: y (uemeHT: necok : mebeHs unu rpasuii) npu B/Il = 2. Hanpumep, B nepBom ciyuae
coctaB Oerona: nementa — 280, mecka — 670, mebus — 1300, Boasr — 170 kr/m3, a Bo
BTOpOM ciyyae: 1:2,4:4,7 npu B/1] = 0,6.

Puc. 9.1. Cxema cTpyKTypbI 3aTBEPACBIIETO TIKEIOr0 OETOHA
1- nneMeHTHBIN KapMeHb; 2 — IECOK; 3 — eOeHb

Paznuuaror nBa coctaBa OeToHa: HOMMHAJIBHBIN (J1a0OPAaTOPHBINA), pacCUUTAHHBIN
JUIS MAaTEPHAJIOB B CYXOM COCTOSIHUH, M TTPOU3BOJICTBEHHBIN (ITOJIEBOI) — Il MaTepUaliOB
B €CTECTBEHHO-BIIAJKHOM COCTOSHHUHU.

Jlns pacuera cocTaBa TSDKEJIOro OETOHAa HMEETCS HECKOJIBKO METOJOB, Cpeiau
KOTOPBIX HamOoJiee MPOCTHIM M YAOOHBIM SIBISETCS METOJ pacyeTa Mo «aOCOIIOTHBIM
obbemam». Ilpum sTOM MeToze mpeamosiaraeTcsi, 4YTO CBEXEIPUTOTOBIICHHAS OETOHHAs
CMecCh TIoclie YKIIaJKU B (GOpMY WIM B ONAIyOKYy U YIUIOTHEHHAs B HEW HE OyJeT UMETh
MyCTOT.

CocraB 0eToHa MO METOAY «aOCONIOTHBIX OOBEMOB» IMOAOMPAIOT B JIBa JTara.
Brauane paccuMThIBalOT OPUEHTUPOBOUHBIM COCTaB 0ETOHA, 3aT€M pacdeT IMPOBEPSIOT U
YTOUHSIOT IO pe3yJIibTaTaM MPOOHBIX 3aMECOB U UCTIBITAHUN KOHTPOJIbHBIX 00pa3IloB.

Pacuer OpHMeHTHPOBOYHOI0 coctaBa OeToHa. J[1s1 pacdeTa cocTaBa TSHKEIOTO
O0eToHa HEOOXOIMMO WMETh CIEAYIOIIMe JaHHBIC: 3aJaHHyl0 Mapky OeTroHa R,

TpeOyemyto yao00yKIaapIBA€MOCTh OCTOHHOW CMECH, OIpPEACNIIeMYI0 OCAJKOW KOHyca
OK, cM, a Takke XapakTEpUCTUKY UCXOJHBIX MATEPHAIOB - BUJ U AKTUBHOCTh LIEMEHTA
R, , HACBITIHYIO TJIOTHOCTh COCTABIISIONIUX Oy 1y Py Py .y A AX UICTUHHYIO TIIOTHOCTH

Pus Pns Puy TYCTOTENOCTH MIEOHA MM rpaBus V., HAUOOIBIIYIO KPYIHOCTh MX
3€PEH U BIAXKHOCTD 3AMOJIHUTENECH W, B Wy -

CoctaB OetoHa myisi TpOOHBIX 3aMECOB  PACCUUTHIBAIOT B  CIEAYIOLIEH
MOCJIEI0BATEIbHOCTU: BBIYUCISIOT BOAOLIEMEHTHOE OTHOIIEHHUE, PAcXOJ BOJbI, PacXoj
LIeMEHTa, MOCJIE 4ero OMpeAeNsioT PacXxoj KPYIHOIO U MEJNKOro 3amonHuTens Ha 1 m°
OETOHHOI cMecH.

Bononementnoe otHouienne B/I] BeUMCISIOT HCXOAs U3 TpeOyeMoll Mapku
OeTOHa, AKTUBHOCTH IIEMEHTAa U C YYETOM BHJAa U KauecTBa COCTABJISIOMIMX IO
cieayomum Gopmyliam:

I71s1 OCTOHOB C BOJOIIEMEHTHBIM oTHOmeHue B/ > 0,4
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R,=AR, /(4 /B-0,5);
I71s1 OCTOHOB C BOJIOIIEMEHTHBIM oTHomeHueM B/11<0,4
R,=AR, /(L /B+0,5),
rae R, —Mapka 6erona, Mlla;
R, — akTUBHOCTH ieMenTa, Mlla;

A 1 A — K03 PUIMEHTBI, yYUTHIBAIOLIME Ka4e€CTBO MaTepuasioB (Tadi. 9.1).

Tabnuua 9.1
3HaueHus KodhPuIUeHToB A u A

XapakTepucTuka A A

3aI0JIHUTEJICH U [IEMEHTA

BricokoKauecTBEHHBIE 0,65 0,43
PanoBeie 0,6 0,4
[ToumxeHHoOro KayecTna 0,55 0,37

[Tpumeuanusi: 1. K BbICOKOKaueCTBEHHBIM MaTepHaaM OTHOCST IIeO0CHb W3 ILIOT-
HBIX TOPHBIX TOPOJ BBICOKOUM MPOYHOCTH, MECOK ONTUMAIBLHON KPYMHOCTH W MOPTIAH/I-
IIEMEHT BBICOKOW aKTUBHOCTH 0e€3 00aBOK WM ¢ MUHMMAaJIbHBIM KOJWYECTBOM THJIpPAB-
JIMYECKOM J00aBKM B €ro COCTaBe, 3allOJIHUTENN JOKHBI OBITH YHCTBIE H
dpakuronrpoBanHeie. 2. K psgoBeIM MarepuagaM OTHOCST 3allOJIHUTENIH CPEIHEro Ka-
YecTBa, B TOM UYMCJIE TPAaBUM, MOPTIAHALIEMEHT CPEHEN aKTUBHOCTH WJIM BBICOKOMApOY-
HBIM TnUIakonoptiaananeMenT. 3. K marepuaniamM NMOHMKEHHOTO KayecTBa OTHOCSAT KPYM-
HBIE 3aIIOJTHUTENIN HU3KOM MMPOYHOCTU, MEIKHUE TIECKHU, LIEMEHThl HU3KOW aKTUBHOCTH.

[Tocne nmpeobGpazoBanusi oTHocuTenbHO B/Il nmpuBeneHHbIe BhIMIe GOPMYIIBI UMEIOT
CIECIYIOIINMN BU:

BII]=(AR,)/(R,+0,54R, ) mm

Bl =(A4R,)!(R,~0,54R,)

Pacxon Bozbl (BOJONOTPEOHOCTS), /M3, OPUEHTUPOBOYHO ONPEAENAIOT UCXOMd U3
3aIaHHOM yI000YyKIaAbIBAEMOCTH OCTOHHOM cMecH 1o Tabi. 9.2, KoTopas COCTaBjeHA C
Y4ETOM BHUJa U KPYITHOCTH 3€PEH 3arOTHUTEIIS.

Ta6nuna 9.2
BogonorpebHOCTh OETOHHON CMECH
Y 1060yKI1aIbIBAEMOCTh Pacxo1 Bosbl. KI/M>
OETOHHOI cMecu pu HanOOJIbIIIEH
Ocanx KecrtkocTs, € KPYIHOCTH 3aITOJTHUTENA,
a MM
konyc | o 'OCT 10 rpaBus meOHs
a. [10181.1-81| rexnmueck | 10 | 20 | 40 | 10 | 20 | 40
cM oMy
BHCKO3HUME
Tpy
0 31 120-90 |150(135|125|160(145|135
0 30-20 80—-60 |160|145|130(170{155|145
0 2011 50-30 |[165|150|135(175(160150
0 10-5 15-30 |175]160|145|185|170|155
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1-2 — — 185|170|155|195(180|165
3-4 — — 195|180|165|205({190(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

[Ipumevanue. JlaHHble TaOIMLBI CIpaBEIIUBBI JUisi OETOHHOW CMECHM Ha MOpT-
JAHJALUEMEHTE M TMECKE CpeaHeld KpynHOCTH. IIpu HCHosib30BaHMM MyLIIOJAHOBOTO
MOPTIAHIIEMERTA PACXOM BOIBI yBenuuuBaeTcs Ha 20 kr/mM% B cilydae NpHMEHEHHS
MEJIKOTO TECKA B3aMEH CPEJHETO PacxoJ BOABI TaKKe yBenuuuBaeTcsa Ha 10 kr, a mpu
UCITOJIb30BAHUM KPYITHOTO Iecka ymeHbmaercs Ha 10 kr.

Pacxoo yemenma wa 1 M3 0eroHa BBIYUCISIOT 1O YK€ M3BECTHOMY
BOJIOLIEMEHTHOMY OTHOILIEHHUIO M oOmpeneseHHo 1o Tabna. 9.2 BoaONoOTpeOHOCTU
o6eTonHoi cmecu. Ecnu pacxon niemeHTa Ha 1 M° GeToHA OKaXETCS MEHBIIIE MUHUMAIbHO
nonyctumoro (200-220 kr/m®), TO U3 ycnoBUS TONyYeHHUs IIOTHOTO OETOHA PacXon
[IEMEHTA YBEJIIMYMBAIOT 10 TpeOyeMOil HOPMbI HJIM BBOJSIT TOHKOMOJIOTYIO 100aBKY.

Pacxo0 sanonnumeneti (ecka, meOHS WIM TIpaBusi), KI/M°, O€TOHAa BBIYUCIISIOT
UCXOJs U3 ABYX YCIOBHIA:

1. Cymma aOCoONIOTHBIX 00BEMOB BCEX KOMIIOHEHTOB OeToHa paBHa 1 M3
YIUTOTHEHHOU O€TOHHOM cMmecH, T. €.
Ll py+Blpy+ 11 py+ ()] pyyry =1,
Ine 11, B, IT, 111 (') — pacxox 1ieMeHTa, BOJIbI, ecka U 11e0Hs (rpaBus) Kr/m,
Pus Pys Pus Pury — ACTUHHAS IUIOTHOCTD STHX MAaTEPHAJIOB, KI/M>;

Olp,, Blp, Il p,, ) pyy — a0COJIIOTHBIE 00BEMBI MAaTEPUATIOB, M.

2. [lemeHTHO-TIECYaHBIM  pacTBOp  3aMOJHUT MNYCTOTBI B  KPYIHOM
3aII0JIHUTENIC C HEKOTOPOM Pa3BUAKKOM 3€PEH, T. €.

U/pu +Blp,+111p, :Vn.m(r)(ﬂl(F)/pza(r))av
raeVy, ;. — HYCTOTHOCTB IIEOHs (IpaBusi) B PBIXJIOM COCTOSTHHY;
Puyry— HACBIIHAS IUIOTHOCTH MIEOHs (rpaBus), KI/M3;

a — K03(pPUIMEHT pa3aBUKKU 3epeH MmeOHs (TpaBus), MPUHUMAIOT B 3aBUCUMOCTH
OT pacxojia IIeMEHTa U BOJOIIEMEHTHOTO OTHOIIEHUS (IS TUIACTUYHBIX CMeced 1o Tald.
9.3, mis xxectkux — 1,05-1,2).
Tabnuma 9.3
3nauenus kodhuImeHTa s MIaCTUIHBIX OCTOHHBIX CMEcei
Pacxon Koaddumment o mpu B/11
IIEMCHTA, 0,4 0,5 0,6 0,7 0,8

Kr/M'
250 — — 1,26 | 1,32 | 1,38
300 1,3 | 1,36 | 1,42 —

350 1,32 | 1,38 | 1,44
400 14 .| 146 | - _ _
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Pemass coBMECTHO 3TH JBa ypaBHEHUS, HaXOmAT (GOpMyny ISl ONpeACIICHHUS
pacxojia meOHs (rpaBus), KI/m3 OeToHa:

() :1/[(Vn.m(r)a)/(pﬂ.zu(r))+1/PH.1u(r)]

ITocne onpezneneHus pacxoza mWeOHs (TpaBys) PaCCUMTHIBAIOT PACXO] HecKa, Kr/M>,
KaK pa3HOCTb MEXK]Y NPOEKTHBIM 00beMOM OETOHHOM CMECH U CyMMOU aOCOMIOTHBIX
00BEMOB LIEMEHTA, BOJIbI U KPYIHOI'O 3alI0JIHUTENS IO PopMmyIie

Onpenenus pacxon komnonentos L, B, IT, III(I') va 1 m® GeToHHO# cMecH, KT,
BBIYUCIIAIOT €€ PACYETHYH0 CPEIHION IUIOTHOCTh p, . =L +B+II+U[(I), Kr/M, u

xo>ppHUIMEHT BhIXoga OeToHa S — JeneHueM obObema OeronHoil cmecu (1 M%) B

YIUNIOTHEHHOM COCTOSHHUH Ha CYMMY 00BHEMOB CYXHUX COCTaBJIAIOIINX, 3aTPAYCHHBIX Ha €€
IMPUTOTOBJICHUC!

):1/ a + 1 +l[[(1“)

B=1V,+V +V
( " . Puuy. Pun P

(r)

V.V Vg
OCTOHHOI CMECH, M

11, I1, I[(T") — pacxoj cyXux MaTepuasoB, KI/M° 6eToHa;

Pty Pums P — HACHIIHAS IIOTHOCTH CyXMX MaTepHAJoB, KI/M°.

— 00BEM CYXHUX COCTABJIAIOUINX, 3aTPAYCHHBIX HAa MPUTOTOBJICHUC 1 M3
3

3HaueHue ko3¢ duieHTa Bexoa 6eTona B oObBIYHO HaXOAUTCs B mpenenax 0,55—

0,75.

8. IIpuroroBiienue 0€TOHHOI CMeCH C 3aJaHHBIMH XaPAKTEPUCTUKAMH.
OnpenesieHne MapKu M Kjacca 0eToHa.

YTouHeHHe pacyeTHOro cocraBa OeToHa MNPOOHBIMHU 3amecamu. [locie
BBITIOJIHEHUS pacueTa cocTaBa OETOHA TOTOBAT MPOOHBIN 3aMec 6€TOHHON cMecH 00beMOM
30-50 1 m ompedensOT ee TMOABMKHOCTb WIJIM KECTKOCTh. MeETOAWKa OIpeIeeHus
MOJIBUKHOCTH M JKECTKOCTH 3ETOHHOW cMmecu mpuBeacHa B ja0.p. Ne9.2. Ecnu GeTtoHHas
CMeCh TOJyYWJIach MEHEE TOJBHKHOM, YeM TpeOyercs, TO YBEIWYHMBAIOT KOJHMYECTBO
neMeHtra mnoprusMu 1o 10 % mnepBoHaYadbHOTO M JIOOABISAIOT COOTBETCTBYIOIIEE
IIEMEHTHO-BOJTHOMY OTHOIIICHUIO KOJIMYECTBO BOJbI. B TOM ciyuae, Korjia moJBHXKHOCTH
CMECH TOIy4Yujaach OoJibllie TpeOyeMoM, M00aBISIOT HEOOJIBITUMHU TMOPIUSMH TECOK H
KPYIHBIM  3allOJIHUTENIb, COXpaHsAs OTHOIIEHHE HUX TIOCTOSHHBIM. TakuM myTeM
JIOOMBAIOTCA 3aJaHHOM ITOJIBMKHOCTH OETOHHOM CMECH.

O0beM 3ameca OSTOHHOW CMECH, TIOJYICHHOM IMOCciie KOPPEKTUPOBAHUS COCTaBa €¢
110 TIOJIBMYKHOCTH, MOXXET OBITh ONpEICNICH JCIICHHEM OOIIeH MacChl M3pPacX0I0BaHHBIX
MaTeprajioB Ha CPEIHIOI0 IIOTHOCTh OCTOHHOM CMECH:

V; = (m3 +B;+11, +lu(r)3)pﬁ.au ’
rae V, — 00beM 3aMeca GETOHHOM cMecH, M,
j,,B,,I1,,I](I'), — COOTBETCTBEHHO Macca IIEMEHTA, BOJbI, MECKa W IIeOHs

(rpaBusi), U3pacxo/IOBAHHBIX Ha 3aMecC, KT;
P, — CPENHss IIIPTHOCTH OETOHHOM cMecH, KI/M>,
3Hast 00beM OETOHHOM CMECH U PacXo] MAaTepUalioB Ji MOJYYEHHS 3TOro 00bema,
MOHO PacCuuTaTh pacxoj MaTepuanos Ha 1 M3 6eToHHOI cmecH:
o=1,-11v;
B=B,1/V,;
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=111V,
L (I") = L (1L V.

IlomuMo pmaHHOTO 3aMeca, Il YTOYHEHUS COCTaBa OETOHA PEKOMEHIyeTCs
TOTOBUTH €II€ JBa NPOOHBIX 3ameca TOro *e 00bemMa, YTO W NEPBbIM, HO B OJAHOM -
BOJIOLIEMEHTHOE OTHOIlIEHHE puHUMaeTcs Oonbiue Ha 20 %, a B Apyrom - MeHblue Ha 20
%, 4eM y OCHOBHOTO 3ameca. {1 IByX JONOJHUTEIbHBIX COCTABOB OETOHA ONPEIEIIAIOT
pacxod BOJbI, LIEMEHTAa, KPYMHOI'O 3alOJIHUTENS W MEeCKa AaHAJOTMYHO NPHUBEACHHOMY
BBIIIIE pacyeTy.

M3 OeTOHHOM cMecH Ka)kJI0TO 3aMeca U3rOTOBIISAIOT 10 TPU KOHTPOJIBHBIX 00pa3ua-
kyba pasmepom 150x150x150 MM, KOTOpble HMCHBITHIBAIOT Ha CXaThe uepe3 28 cyT
HOpMaNbHOro TBepAeHus. [lo pesynbrartam ucnbiTanuii crpost rpadux R, = f (B/1])), mo

KOTOPOMY BBIOHMPAIOT BOJOIIEMEHTHOE OTHOIICHHE, 00ECIICUNBAIOIEe MOJydeHne O0eToHa
3aJJaHHOU MapKH.

Mertoauka NOpUTOTOBJICHUS MPOOHOTO 3amMeca B  YCIOBUSIX CTPOUTEIIBHOM
71a00paTOPUU COCTOUT B cleaytomeM. [[eMeHT TiaTepHO nepeMennBaoT U MPOCEUBAIOT
yepe3 cuto ¢ cetkor Ne 1,25, ocTaTok Ha CUTE yNaNAOT. 3alOJHUTENN BBICYLIMBAIOT 10
NOCTOSIHHOM Macchl npu temnepatype He Bboiiie 80 °C. KoMnoHEHThI JO3UPYIOT MO Macce
¢ TouHocThio B3BemuBaHug 0,1 %. CocraBnstonue OETOHHOW CMECH TNEPEMEIIMBAIOT
BPYUHYIO WJIM MEXaHHYECKUM crmocoOomM. O0beM OETOHHOW CMECH OJHOTO 3ameca IpHu
PYYHOM TMEPEeMEIIMBAHUM (JIOTIATaMK) HE TOJHKEH TpeBbImaTh S50 1.

Ha merammmueckyro dhopmy-60ek pasmMepoMm B IiaHe 1Xx2 M cHayajga BBICHIIIAIOT
OTBEILIEHHOE KOJIMYECTBO TI€CKa, 3aTeM JO00aBJISIOT IEMEHT M MEepPEeMENIMBAIOT 0
MOJIYYEHUSI CMECH OJIHOPOIHOTO I[BETA; 3aT€M J00aBISIOT KPYIHBIN 3aIOIHUTENb U BCIO
CMECh MepPEeMEIINBAIOT JI0 TeX MOop, MoKa IiebeHb (rpaBuii) He OyneT paBHOMEPHO pacrpe-
JIEJIEH B CYXOM CMECH; B CEpeIMHE CMECH JeNaroT YIriIyOJieHne, KyJa BIUBAIOT MOJIOBUHY
OTMEPEHHON BOJbI, OCTOPOXHO MEPEMEIIMBAIOT M, J00aBUB OCTaJbHYIO YacTh BOJIBI,
HSHEPTUYHO TMEPEMENINBAIOT OETOHHYI0 CMECh 1O JIOCTHDKEHHSI €0 OJIHOPOJHOCTH.
JIMUTEeNnbHOCTh TEpeMEIMBaHUs (OT MOMEHTA MPWIMBAHHS BOJbI) JOJKHA COCTaBISAThH
npu od0beme 3ameca 10 3 1 — 5 MuH, 10 50 1 — 10 MuH.

[Tpu MexaHMuECKOM MepeMEeNTBaHNN MaTepuaibl B 0ETOHOCMECUTENb 3arpyKatoT B
CIEAYIOIIEH TIOCIIEIOBATEIBHOCTU: TIECOK, LIEMEHT, KPYIHBIA 3alOJHUTENb, BOAA;
JUTUTENIbHOCTh MEPEMEIINBAHUS JOJKHA COCTaBISATh 2 MHUH C MOMEHTa OKOHYaHUS
3arpy3Ku BCEX MAaTepHUAJIOB.

Ha mpoOHBIX 3amecax mpoBEPSIIOT MOABUKHOCTD UITH KECTKOCTh OETOHHON CMecH, a
TaK)Ke OMPEIEISAIOT €€ CPEIHIO0 INIOTHOCTh, KOTOpas IOJ>KHA COBNAAATh C PACYETHOM.

[To pesynapTaTam mpOOHBIX 3aMECOB U HCHBITAHUN KOHTPOJIBHBIX 00pa3ioB-KyOOB
BHOCSIT KOPPEKTUBBI B pacyeTHBIA cocTaB OeToHa. [lpu 3TOM yduThIBalOT (haKTHYECKYIO
BJIQYKHOCTb 3aIOJTHUTENEH U NMEPECUUTHIBAIOT HOMUHAIBHBIN COCTaB OETOHHOW CMECH Ha
MPOU3BOACTBEHHBIA. [IpM TakoMm TmepecueTe KOJMYECTBO BIAXKHBIX 3aAMOJHUTEIEH
YBEIIMYUBAIOT Ha CTOJBKO, YTOOBI COAEpKaHME B HHUX CYXOro MaTepualia PaBHSIOCH
pacyeTHOMY, a KOJIMYECTBO BBOJMMOM B 3aMeC BOJIbl YMEHBIIAIOT HAa 3HAYECHHE, PABHOE
COJIEP>KaHMIO BOJIbI B 3aMOJTHUTEIISAX.

CpellHIOI0 TUIOTHOCTh YIJIOTHEHHOM OETOHHOW CMECH MOKHO OMPEACNHUTh MpPH
M3TOTOBJICHUU KOHTPOJBHBIX 00pa3IoB-KyOOB, B3BEIIMBas MyCTyi0 (Gopmy u GopMy C
YIUIOTHEHHON OETOHHOM CMECHIO.

[IpousBojicTBeHHBIN (IIOJEBOM) cocTaB OETOHa MO Macce BBIYUCISIOT IYTEM

ACICHHUA pacXoJa KaKJ0I0 KOMIIOHCHTA OETOHHOM CMEeCH Ha pacxoa HEeMCHTaA:
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V_u.V_H:Vzu(r) :1..V Vzu(r)

VLl VH VH Vll VLI
rae 11, IT, II(T") — pacxox Matepuanos Ha 1 M GeToHa 10 Macce, KT;

V..V, Vo, — Pacxon Matepuaiios Ha 1 M* GetoHa 110 06bemy, M°

Pacuer [03UpOBKM  COCTaBISIIOLIMX OETOHHOW CMECM Ha OJUH  3aMec
OETOHOCMECHUTEIS ONPENIETICHHOT0 00beMa C YUeTOM HailIeHHOTo Ko3(hUIIMeHTa BbIX01a
OeTOHA BBIMOJHAIOT 10 cieayromuM hopmynam (kr Ha 1 m3):

AV

Iy ==
BV

B==8

Hv—ﬂv
1

m(r), =B,

I'me 1,,B,,I1,,[{(I"), COOTBETCTBEHHO Macca LIEMEHTa, BOJbI, IIECKa, 11eOHs

(rpaBus), KT, Ha 3aMec B GeToHOCMecuTee ¢ 6apabaHoM 00beMoM V, M*;

11, B, IT, I1I(I') — pacxox MarepuajoB ¢ eCTECTBEHHOM BIaKHOCTBIO, KI/M° GETOHA.

[Tpu npoBeneHnn JaHHOM J1a00PaTOPHON PabOTHI MOATPYIITY CTYACHTOB Pa3IesioT
Ha Opurapl Mo TPU-YETHIPE YENIOBEKA M KaX[oi Opuraje mopy4aroT 3alnpoOeKTUPOBATh
0eToH omnpeeIeHHOW MapKu, HO OJJTUHAKOBOW MOABUKHOCTH.

CtyaeHTbl Kaxa0i OpuUrajbl BHITOJHSIIOT CAMOCTOSATEIBLHO pacyeT cocTaBa OeToHa,
OPUTOTOBIIASI MPOOHBIE 3aMEChl, KOPPEKTUPYIOT COCTaB OETOHHOW CMecu 10
MOJIB’KHOCTH, M3TOTOBIISIIOT KOHTPOJIbHBIE OOpasllbl M HUCIBITHIBAIOT WX B 3a/IaHHBIC
CPOKH.

Jlnst mydiield opraHu3anuy y4eOHOro Ipolecca Mpu MPOBEACHUH J1a00PaTOPHBIX
3aHIATHI, KOHTPOJbHBIE 00pa3lbl-KyObl peKOMEHIYETCSl HCTBITHIBATh HE 4epe3 28 cyT, a
Ha CJEAyIOleM 3aHsATUH, T. €. dYepe3 7 wih 14 CyToK, MOJB3YsACh TMPU ITOM
koadpummentamu 1,5 (ms 7 cytok) u 1,25 (ansa 14 cyTtok).

3areM CTYIEHTbl COBMECTHO C IMpPENOJaBaTeJieM Ha OCHOBAaHUM ITOJYYEHHBIX
KaKJ0M OpUrazioil MaHHBIX CTPOST IpauK 3aBUCUMOCTH MpodHocTu OetoHa oT B/II, mo
KOTOPOMY OIPEAEIAIOT ACHCTBUTENBbHOE BOJOLIEMEHTHOE OTHOLICHHE OETOHA 3a/JaHHOM
MapKHu.

B cBognyro Tabmuity >KypHanma s 1a0OpaTOpHBIX M MPAKTHYECKUX pabdoT
CTYJEHTBI 3aHOCAT PE3yJbTaThl BCEX OINPEICICHUN M YyCTAHABIMBAIOT JIEHCTBUTEIIbHBIN
cocTtaB 0ETOHHOW CMeCH, 00eCTICUMBAIONTUI TTOTyYeHHE 0€TOHA 3aJaHHOW MapKH.

[Tpumep. Tpebyetcst nonoOpaTh COCTaB TAKEIOr0o OETOHA MAapKU

R,= 30 MIla nns 6eTOHHpOBaHMS MOHOJIUTHBIX OAJIOK M KOJIOHH CPEHETO CeUeHUS

U paccuuTaTh pacxoj] MaTepHallOB Ha 3amMec B OETOHOCMECUTENE C TOJIE3HBIM 00BEMOM
6apabana 1200 i1; mogBuxxkHOCTh OeTOHHOU cMecu OK — 3 cM.
XapakTepuCTUKa UCXOJHBIX MAaTEPHAJIOB: NMOPTIAHJLEMEHT aKTUBHOCTBIO R, = 47

MIla, HacBIIHASA TUIOTHOCTH CYXMX COCTABIAOIUX o, , = 1200 xkr/m3; p,, , = 1500 kr/m3;
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Py~ 1600 Kr/M3, a MX MCTHHHAA MIOTHOCTE p, = 3100 xr/mM3; p,= 2620 kr/mM3; p, =
2800 xr/mM3; myCTOTHOCTb TPAHUTHOIO (pakUMOHMpOBaHHOro mebns V,, = 0,43,
HauOoJbIIasi KPYMHOCTh 3epeH meOHs 40 MM; BIa)KHOCTh KPYITHOT'O KBapleBOrO MecKa
W,, =3%; BIaKHOCTb eOHa W, =1% .
1. BoaoueMeHTHOE OTHOUIEHUE ONPEAENSIOT MO0 (opMyJie:
R, = AR, (1// B-0,5)
[Tocne npeoOpazoBanus otHocutenbHo B/ hopmyna npumer Bu:
BI1] = AR(p,+0,54R,,)=0,65-47(30+0,5-0,65-47) =0,68.
3nauenue A=0,65BbIOpaHO 1o Tabm. 9.1 Kak a9 BBICOKOKAYECTBEHHBIX
MaTepHuasoB.
2. Pacxon Boasl Ha 1 M3 GeTOHHOM cMecH ompeensioT o Tabiu. 9.2, yuuTsiBas
3a/laHHYIO0 OCaJIKy KOHyca OETOHHOH cmecu aigi OeTOHMpOBaHUS OaJloOK U
kojoHH OK = 3 cM. [{ns monydyeHus: 0ETOHHOM CMECH TaKOM MOABUKHOCTH C
NPUMEHEHHEM B KaueCTBE KPYIHOTO 3alOJHUTENS MeOHS C HauOOoJbIIeH
KPYIHOCTBIO 3epeH 40 MM, pacxon BoAbl Ha 1 M® GETOHHON CMECH JOJKEH
cocTaBiisITh 175 Kr.
3. Pacxoj riemenTta Ha 1 M° OeToHA:
[ =BI(BI1])=175/0,68=259 ro
4. Pacxon me6Hs B cyXoM cocTossHuM Ha 1 M3 GeToHa:
1 =1/ (Vy el pyy oy +11 py ) =1/(0,43-1,3/1600+1/ 2800) =1416 xz

3HaveHue Kod(hPuUIMeHTa pa3aABUKKHU 3epeH « =1,3 BbIOpaHo 1o Tadsm. 9.3.
5. Pacxoj mecka B CyXoM cOCTOSiHMM Ha 1 M® GeToHa:

H=[1—(ll/pﬂ +B/1000+1u/pw)]pn =
=[1-(259/3100 +175/1000+1416/ 2800) | 2620 = 617 «e

B  pesynbrare  pacuyeToB  MOJY4YAaOT  OPUEHTHUPOBOYHBIM  HOMHWHAJIbHBIN
(mabopaTopHBIil) cocTaB 6eToHa, KI/M>:

€MEHT — 259
BOJIa - 175
IIECOK - 617
meOeHb — 1416
Hroro — 2467

[lonydyeHHOE B WTOre 3HAYEHUE SBIAETCA PACYETHOM CpPEAHEN IUIOTHOCTBIO
OeTOHHOI1 cMecH, T.e. p,. = 2467 kr/M°.

0.cm

6. Koaddumuent Brixoma 6eroHa:
B=11(Vy+V,+Vy ) =U(L | pyyy + 111 pyy + 1 pyy ) =
= l( 259/1200+617/1500+1416 /1600) =0,66

7. Pacxon wmarepuanoB Ha 0,05 M3 (50 1) GeToHHOM cMecu IPOGHOro
3amMeca PacCUUTHIBAIOT, HMCXOJd W3 MPUBEICHHOTO BBIIIE HOMHUHAIBHOIO
cocTtaBa OeTOHA, KT

I[IEMEHT =259.0,05=12,95
BOJA =175-0,05=8,75

IIECOK =617-0,05=230,85
meOeHb =1416-0,05=70,8
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OTBemMBalOT pPacYETHOE KOJUYECTBO MATEPUAJIOB M MPUTOTOBISAIOT OETOHHYIO
CMECh, MOJBHKHOCTh KOTOPOM OIpEeAesstoT ¢ MOMOUIBI0 CTaHJAPTHOrO KoHyca. Eciu
ocaJika KoHyca 1 ¢M, T. €. MEHbIIIE 3a/IaHHOM (KaK B HaIlleM IPUMEPE), TO JJIsl YBEJINUEHUS
MOJBMXKHOCTH OeToHHOM cmecn pgo0aBiasaroT 10 % memeHTa W Boabl  (IIEMEHTa
12,95-0,1=1,295 xr; BoAabl 8,75-0,1=0,875kr). beToHHYyI0 cMech ¢ JOOABKOW IIeMEHTa U
BOJbl JTOTIOJHUTENIBHO XOPOILO MEPEMEIIMBAIOT U MPOBEPSIOT MOJABMKHOCTh. Eciu mpu
MPOBEpPKE MOJABMKHOCTU OCaJKa KOHyca OKaXeTcs 3 cM, T. €. OyJeT COOTBETCTBOBATh
3aJIaHHOM, ONBIT 3aKAHYMBAIOT U YCTAHABIMBAIOT JACHCTBUTENIBbHBIA PaCcX0/l MaT€pHAJIOB C
yueToM mobasnenns 10 % 1eMeHTa 1 BOJbI, OIPEAeNss HX aOCOMOTHBIA 00beM, M°;

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

BoJa — (8,75+0,875)/1000 = 0,0097
recok — 30,85/2620=0,0116
miebens — 70,1/ 2800 = 0,0254
Bcero 0,0513
8. 3Has 00beM OETOHHOW cMecH MPOOHOTO OTKOPPEKTUPOBAHHOTO 3ameca V, U
dakTuueckuit pacxoa marepuanos I[,,B,,I1,,1l],, pacCUUTHIBAIOT PaCcXOJ

maTepuanos Ha 1 M3 (1000 ;1) 6eToHHOI cMecH, Kr/ M°:
q=1,1/v,=14,25/0,0513 =277
B=B,1/V,=9,63/0,0513=187
I1=11,1V,=30,85/0,0513=599
=1 ,/v,=170,1/0,0513 =1366
Bcero 2429
dakTuyeckas MIOTHOCTb CBEXEYJI0KEHHOW OETOHHOW cMecu p, . = 2429 kr/M3, T.e.
OTIIMYAETCS OT pacyeTHON MeHee yeM Ha 1 %.
9. IlpousBoacTBeHHBbIN (MONEBON) cOCTaB OETOHA BBIYUCISIIOT, NMPUHUMAs BO
BHUMAaHHE BJIAKHOCTb 3aIIOJIHATENEH (B JAHHOM IIPUMEPE BIAKHOCTH IIECKa 3
% m mebHs 1 %), B CBA3M C UYeM HEOOXOAUMOE KOJHMYECTBO BOJIBI
YMEHBIIAIOT:
188—(3-599/100+1-1366/100) =188—(18+14) =156 KT.
IIpu 5TOM KOJIMYECTBO 3aIOJIHUATENIEH COOTBETCTBEHHO YBEINYNUBAIOT:
ITecok — 599(1+3/100) =599+18 = 617 kT

IIleGenp — 1366(1+1/100) =1366+14 =1380 KT

HHH HOHy‘IeHI/IH HpOI/I3BO,Z[CTBeHHOFO coCTaBa B COOTHOIIICHUAX IIO MACCE paCXOI[
KaXXJ10ro KOMIIOHCHTAa 6CTOHHOﬁ CMCCH, KI', ACJLAT Ha pacxoad OCMCHTA:

qi:mlig:uli=

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

rpu B/ 1] =0,56
10.J103UpOBKY  COCTaBISIOMUX  OCTOHHOW CMECM Ha  OJWH  3aMec
OeTOHOCMEcCUTENsl C TMOJe3HbIM o00beMoM Oapabana 1,2 M3 (1200 n)
OMpEeNEIAI0T 0 popMyJiaMm:
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I, = BVI[11=0,68-1,2-277 /1= 226 x;

11, = pVii/1=0,68-1,2-617/1=503 «e;

B, =pVB[1=0,68-1,2-156/1=127 «e;

1], =pvil]/1=0,68-1,2-1380/1=1125 xe.

11.B naGoparopuu M3 MNPUTOTOBIEHHOM OETOHHOW CMecH MPOOHBIX 3aMECOB
oobeMoM 1o 50 15 JenaroT KOHTPOJbHbIE 00pa3lbI-KyObl pa3MepoM
150x150x150 MM, KOTOpBIE MOCIE XPAHEHHS B HOPMAJIBHBIX YCIOBHSIX
UCIIBITBIBAIOT B 3aJJaHHbIE CPOKH (OOBIYHO 7 M 28 CYTKH) Ha THIPABINYECKOM
rpecce. ITo pe3yabTaTam VCTIBITAHUMN CTPOSIT
rpa@uK M YTOUHAIOT BOJOLIEMEHTHOE OTHOIIEHHE, OOecleynBarolee
nojiyueHue 0eToHa 3aaHHOW MapKHU.

B yueOHoil nabopaTtopun B LEISX SKOHOMUU MaTepuanoB 00beM 3aMeca OETOHHOMN
CMECH MOXET OBbIThb MPUHAT 25 7 TpU H3rOTOBICHUU 6 00pa3loB-KyOOB pazMepoM
150x150x150 mm u 10 1 mpu M3rOTOBIEHUM TAKOTO K€ KOJIMYECTBA OOpa3loB-KyOOB
pazmepoMm 100x100x100 mMm.

OITPEJIEJIEHUE OCHOBHBIX CBOMCTB BETOHHOM CMECH

Llenb paboThl — OCBOGHHE METOIMKHU ONPEIEICHIS] OCHOBHBIX CBOWCTB O€TOHHOM
CMeEcCH.

O6opynosanue: Becol o I'OCT 24104-88, cexynnomep, @opmbl 1151 H3TOTOBICHUS
KOHTPOJIbHBIX 00pa3ioB 6etona mo 'OCT 22685, koHyc HOpMaIbHBIN, TPOTUBEHD,
IITHIKOBKA, MPAMON METAJUIMYECKUM TIaJKui CTep>KeHb JUaMHTpoM 16 mm, nmuoit 600
MM C OKPYTJICHHBIMHU KOHIIaMHU, BUOpOILIOIaika TaboparopHas kenbma tumna Kb.

TeopeTnyeckue cBeneHus

CaolicTBa 0€TOHHOM CMECH B 3HAYMTEIBHOW Mepe MpeqoNnpeesioT KadyecTBO II-
JY4YEHHOTO M3 Hee OETOHA, MOATOMY HMX CHUCTEMAaTHYECKH KOHTPOJUPYIOT PabOTHUKH
nabopaTopuit 3aBOJIOB KeJIe300€TOHHBIX U3JIETTUN U CTPOUTENIbHBIX OpraHu3aIui.

OT xoHTpoJIHpyeMoOW OETOHHON cmecH OTOMparoT cpeaHior mnpoOy. Ha mecre
IPUTOTOBJICHUS OCTOHHOM CMECH CPEIHIOI MPOO0Yy OTOMPAIOT MPU BBITPY3KE CMECH W3
o6etonocmecutens. Ecimu cMech BBITPYXalOT U3 OETOHOCMECHUTENS MEPHOIUYECKOTO
NeNcTBUs, MpoOy OTOMPAIOT B TpU MpUEMa: B Havalle, CepeIMHE U KOHIIE Pa3TPy3Ku; €Clin
U3 CMECHUTENSl HEMPEPBHIBHOTO JEHCTBUA, TO TaKXK€ B TPU MpPHUEMa, HO C MHTEpBaIamu |
MUH.

[Tocne BBITpY3KH OETOHHOM CMECH Ha MECTE YKIJIAIKH U3 TPAHCIIOPTHBIX CPENICTB
po0y oTOMPAIOT U3 HECKOIBKUX MECT OJIMHAKOBBIMU MOPHHUsIMU. OOBeM cpeiHei TPOOkI
O0eToHHON cmecu He MA0KeH ObiTh MeHee 20 . OToOpaHHyIO MpoOy TIIATEIHHO
MepeMENINBAIOT BPYUHYIO W HE To3aHee yeM depe3 10 MHUH mocie OKOHYaHHS TepemMe-
[IMBAaHUS HAYMHAIOT MCIBITBIBATh, OMpPEAENsAs YyA000yKIaJbIBAEMOCTh U CPEIHIOIO
MJIOTHOCT.

VY 1000yK1aibIBa€MOCTh XapaKTepU3yeT CIIOCOOHOCTh OCTOHHOM CMECH 3amoJIHATH
dbopMy OETOHHPYEMOTO U3/ENHS U YIUIOTHATHCS B HEW MO JCHCTBUEM CHIIBI TSHXKECTH UITU
BHEIIMX MEXAaHUYECKUX BO3JCHCTBUA. DTO CBOMCTBO OETOHHOMW CMECH OILICHUBAIOT
MOJIBMYKHOCTBHIO HITH KECTKOCTHIO.
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Puc. 9.2. Onpenenenue noaABMKHOCTH OETOHHOM cMecH
a — ctanaaptHas opMa-KoHyC; 0- U3BMEepeHue ocaJKku 0ETOHHOTO KOHYca; 1 — oceBIIUiA
KOHYC OETOHHOM cMmecH; 2 — JIMHEHKa ¢ JIeIeHUsIMU; 3— MeTajuinuecKas JTuHenka; 4 —
dbopma-KoHyC

[TogBM>KHOCTH OETOHHON CMecH ¢ HauOOJIbIIeH KPYMHOCThIO 3amojHutens 40 Mm
BKJIFOUUTEIBLHO OMPEACISIIOT MPHU TMOMOIIM CTaHAapTHOTO KoHyca (puc. 9.2, a), KOTOphIi
npeacTaBiIsier coboii MeTalmmdeckyro (opMmy 0e3 aHa B BHUAE YCEUEHHOIO KOHYyCa
BbicoTOM 300 MM, quaMeTrpom BepxHero ocHoBanus 100 u HuxkHero — 200 mm.

®dopmy, MpeaBAPUTEIIBHO OUYHUIIEHHYIO, MPOTHUPAIOT M3HYTPH BIAXKHOW TKAHBIO H
YCTaHABIIMBAIOT Ha IJIOCKYIO TOPU3OHTAIBHYIO MOBEPXHOCTh, HE BIIUTHIBAIOLIYIO BIIArY
(HampuMep, Ha METAIUTMYECKUN MPOTUBEHDb, (DaHEepy WM KyCOK JIMHOJIeyMa). 3aTeM uepe3
BOPOHKY (opMy 3alOJHSIOT TPEeMs PaBHBIMH IO BBICOTE CJOSMH OETOHHOW CMecH C
YIUIOTHEHUEM Ka)XJOr0 CJO0sl 25-KpaTHbIM IITHIKOBAHUEM METAJUIMYECKUM CTEPKHEM
nuametrpom 16 u nmuHoit 600 MM ¢ OKpYTJIEHHBIMU KOHLIaMU. Bo BpeMmsi IITBIKOBaHUS
0eToHHOI cMecu GopMa JTOJKHA OBITH MPUKAaTa K OCHOBAHUIO.

[locne yknmagkyd M MITBIKOBaHUS MOCIETHErO CIOS BOPOHKY CHHUMAIOT M M30BITOK
OCTOHHOM CMECH Cpe3aloT KeJIbMOW BPOBEHb ¢ KpasMu (Gopmbl. 3ateM (GopMy CHUMAIOT
CTPOr0 BEPTUKAIBHO TaK, YTOOBI HE pa3pyIIUTh OCTOHHBIM KoHYC. OCBOOOXXIECHHAS OT
dbopmbl 6€TOHHAsI CMECh TOJ IEMCTBHEM COOCTBEHHON MacChl HAUMHAET oceaarh. Iloce
OKOHYAHUSA OCAJKU CHATYI0O (OpPMY OCTOPOXXKHO YCTAaHABIMBAIOT PSIJAOM C OCEBIIUM
KoHycoM OeToHa. Ha BepxHee ocHOBaHME (OpPMBI KOHYCa YKIAABIBAIOT METATUTMYECKYIO
WU JIEPEBSIHHYIO JIMHEHKY, OT HIKHEro pedpa KOTOpOW APYrol JUHEUKON H3MEpSIOT
ocanKy OeToHHOW cMecu ¢ TodHOCThIO 110 0,5 cM (puc. 9.2, 6). B Tex cmywasx, xorga
MocJie CHSATUS KOHyca O€TOHHAas CMeCh CHIBbHO nedopMupyercs (pa3BaiMBacTCs) U
npuodperaer QGopMy, 3aTPYIHSAIONIYIO OIpEISICHHE €€ OCaJIKH, H3MEPCHHE He
BBITIOJIHSIIOT M MOBTOPSAIOT UCIIBITAHUSI HA HOBOM MOPLIMKU OETOHHOW CMECH.

IIpu npoBeaeHUM AAHHOTO HUCHBITAHUS BpEMsl, 3aTPAau€HHOE Ha TMOJbEM KOHYCa,
JOJKHO COCTaBIATh 5-7 ¢. O0uiee BpeMsi UCIIBITAHUS C Hayaja HAMOJIHEHUS! KOHyca U J0
MOMEHTa U3MEPEHUS OCAIKU OETOHHOM CMECH HE JIOJDKHO TpeBbImaTh 10 MuH.

Ocanky OETOHHOW CMeCH OMPEAEISIIOT ABaXAbl. 3a pe3yJbTaT IPUHUMAIOT CPE/IHEE
apudMeTHUECKOE IBYX OMPEACIICHUM, OTIMYAIOIIUXCA OAHO OT APYroro He Oosiee yeM Ha
1 cm mipu OK =4 cm, He 6omnee yeM Ha 2 cMm ipu OK = 5-9 cm u He Gosiee ueM Ha 3 cM ipu
OK =10 cM. 3HaueHne OcaKu KOHYyCa, CM, XapaKTEpU3yEeT MOABUKHOCTh UCIBITBIBAEMO
OETOHHOI cMecH.
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Puc. 9.3. [Ipubop nnst onpenenaeHus sKeCTKOCTH 0ETOHHOM cMecH

[Ipu MakcuMaibHOM KPYIMHOCTH 3€peH 3amojiHutens Oojiee 70 MM TMOJBHUIKHOCTD
OCTOHHOM CMECH OMPEACNISIIOT C MOMOIIBI0 YBEIUYECHHOTO0 KOHyca BbICOTOW 450 MM C
BHYTPEHHUM JIHAaMeTpoM HuUHero ocHoBaHus 300 MM u BepxHero 150 MM M KaxIblii
cioit B (opme-KOHyce MTBHIKYIOT 56 pa3. 3HadeHHe OocaJku KoHyca OETOHHON cmecu
NPUBOJIUTCA K 3HAYEHHUIO OCAJKU CTaHJIAPTHOTO KOHyCa YMHOXEHHEM Ha K03 QuIIUeHT
0,67.

[To crenenu MoABUAKHOCTH OETOHHBIE CMECH MOAPA3JIEIIAIOT Ha MaJIOTOBUKHBIE C
ocaakoi koHyca 1-3 cm, moaBuxkHbIE — 5—15 cM u nauTeie — Gosee 15 cm. Ecnm mipu
OTIpEJICTICHUH TIOJBM)KHOCTH OETOHHOMW CMECH OcCaJka KOHyca paBHA HYJIO, CMECh
MPU3HAIOT HE 00Iaaroniel TpeOyeMo IMOIBHKHOCTBIO.

Pe3ynbTaThl ONBITOB 3aHOCAT B TaOnuIly 9.4.

Tabmuma 9.4.
Pe3ynbTaThl onpeaeneHus MoABMKHOCTH OCTOHHON CMECH
Mapka u Bujg 6etoHa, | PesynbTarel yacTHbix | CpemHeapudMeTndecKui
U3TOTOBISIEMOIO U3 UCIIBITAHUU, CM pe3ynbTaT, CM
CMeCH

Kecmkocmv bemonnoll cmecu ¢ MaKCUMAIIbHOH KPYITHOCTBIO 3€PEH 3aIOIHUTEIIS
40 MM BKJIIOUMTEIBHO OMPEACIISIOT ¢ TOMOIIBI0 TTprbopa (puc. 9.3), KOTOPHIM COCTOUT U3
KoJibla 1, KoHyca 3, BOpOHKH 4, U3TOTOBJICHHBIX U3 JJUCTOBOW CTAJIA C TJIaJKOM IMTOBEPXHO-
cThio. Ha BepTukanbHOUM cTeHke koinblla 1 3akpemieHa ¢uxcupyromas Bryiaka 10, B
KOTOPOM Bpalaercs MTaTtuB 9 ¢ JUCKOM §, MPUKPETUICHHBIM uepe3 maiidy 6 k mraHre 5.
Ha nucke nmeeTcs mectb OTBEPCTUI 7A1MAMETPOM 1O S5 MM.

IIpu ompeneneHun >KECTKOCTH OETOHHOM CMECH KOJIBIIO | yCTaHaBIMBAaIOT Ha
nabopaTopHyto BuOporomaaky ¢ yactoror 2800-3000 koa/mMuH u ammiutyaou 0,5 Mm u

68



3aKPEIUIAIOT €ro. B KOJIBLIO BCTaBIAIOT KOHYC 3 M 3aKPEIUIAIOT €r0 HAXKUMHBIM KOJIBIIOM 2
C py4YKaMHM, 3aXOJAIMMU B CIIELMAJIBHBIE MMa3bl, U YCTAHABIUBAIOT BOPOHKY 4. Konyc
3aMoJHAI0T OETOHHOM CMEChIO B TOM K€ MOCIEAOBATEIbHOCTH, KaK U MPHU OINpPEAeNICHUN
MOJBM)KHOCTH, T. €. TPEMSI PaBHBIMH IO BBICOTE CIOSIMU CO IITHIKOBAHUEM KaXKJIOTO CJIOS
no 25 pa3 MeTtaJuiMueckuM ctepkHeM. [locie CHSATHS KOHyca MOBOPAaYMBAIOT BOKPYT
BEPTUKAJIBHON OCH IITATUB 9 W HA OTPOPMOBAHHYIO OETOHHYIO CMECh ONYCKAIOT JUCK 8
BMECTE CO IITAHTOM 5, Macca KOTOPBIX J0oxkHA cocTaBisaTh 2750450 r. llltatuB B TpeOye-
MOM TMOJIOKE€HUU 3aKPEIUISIOT 3aKUMHBIM BUHTOM,B (Qukcupytomieil Brynake 10. 3arem
OJIHOBPEMEHHO BKIJIIOYAIOT BUOPOIUIOMIANKY M CEKYHAOMEp M HaOJMI0al0T 3a TeM, Kak
BBIPABHUBAETCA W YIUIOTHAETCS OeTOHHas cMmech. BuOpupoBaHHME NPOIOIIKAIOT O TEX
1op, MOKa HE HA4YHETCS BbICNIEHUE [IEMEHTHOrO T€CTa U3 JIIOObIX ABYX OTBEPCTHH JIMCKA.
B 3TOT MOMEHT BBIKJIIOHAIOT CEKyHAOMEp M BUOporuiomanky. IloayueHHoe BpeMs B
CEKYH/IaX XapaKTepHU3yeT KeCTKOCTh OETOHHON CMECH.

XKectkocTp O0ETOHHOW CMECH BBIYMCISIIOT C MOIPEIIHOCTBIO 10 1 ¢ Kak cpenHee
apu(pMeTHYecKoe pe3yJbTaTOB ABYX ONpPEAENEHUN KECTKOCTU U3 OJHOM MpoOBI CMECH,
OTJIMYAIOIINXCS MEXK Ty coboi He 6osiee uem Ha 20 %. OO1ee BpeMs UCTIBITAHUS C Hadaia
3aMoJHEHUs] KOHyca OETOHHOM CMEChI0O B YCTAaHOBJIEHHOM MpuOOpe TpH HOBOM
OTIPEJICTICHUH U JI0 OKOHYAHMS OMPEEICHHS KECTKOCTH IMPH BTOPOE OINPEACICHUH HE
JOJI’KHO MPEBBIMATH 15 MUH.

Pe3ynbpTaThl ompeaenieHus KECTKOCTH OETOHHOW cMecH 3aHocAT B Tabmuiy 9.5
KypHania s 1a00paTOpHBIX U MPAKTUYECKUX padoT.

Tabmuma 9.5.
PesynbTaThl onpeneneHus KECTKOCTH OETOHHON CMecH
Mapka u Bujg 6etona, | Pesynbrarsl yactHbix | CpenHeapudMeTudecKuit
U3TOTOBJISIEMOIO U3 UCIIBITAHUN, CM pe3ynbTaT, CM
CMecH

XKectkocts Oeronnoit cmecu corigacHo ['OCT 10181.1-81 paspemaercs
ONPENEIIATh C MOMOIIBI0 TEXHUYECKOTO BUCKO3UMETPA. TEXHUUECKUN BUCKO3UMETP (pHC.
9.4) mpexactasnsieT cobo muHHApUYeckuii cocy 1 Beicoroit 200 u nuamerpom 300 Mm.
Buytpu cocynga nomemiaercss UUIMHApUYECKOe Koublo 2. K BepxHeMy Kparo KoJiblia
MPUKPETUICHBI TPU TUTAHKH, C MIOMOIIBIO KOTOPBIX KOJIBIIO 3aKPEIUISIOT Ha OOpTax cocynua
B TOJIBEIIEHHOM COCTOSSHUM Ha paccrosHuu 70 MM oT aHa cocyna. B komiuiekte
TEXHUYECKOTO BUCKO3MMETPAa UMEETCS YCEYEHHBIM METAJUIMYECKUN KOHYC C HACaJKOM U
ChEMHBIN IITATUB CO IITAHIOM, HA HUKHEM KOHIIE KOTOPOT'O 3aKPEIICH JIUCK.

XKectkocTe OeTOHHOW CMecH ¢ HAWMOOMBIIEH KPyMHOCTHIO 3amojHuTeNs 40 MM
OTpeNeNsitoT  caeAayomuM obpazom. [unuaapuueckwmit cocyn 1 BHCKo3uMeTpa
YCTaHaBIIMBAIOT Ha JIA0OPATOPHOU BUOPOILIONIAJKE, 3aTEM B COCY] BCTABJISIIOT KOJIBLIO 2 U
3aKpEIUISIOT €ro 3aXuMaMH. B KOJbIO MOMEIIAIOT CTAHAAPTHBIA KOHYC C OETOHHOM
CMEChI0 TpEMs paBHBIMU IO BBICOTE CJOSIMU C MPEIBAPUTEIbHBIM YIUIOTHEHHEM
IITBIKOBAHUEM  KaXJ0ro cios. OKOHYATEeNbHO VYIUIOTHAIOT CMECh B  KOHYCE
BUOPUPOBAHUEM JI0 TEX TMOP, MMOKA HA MOBEPXHOCTU CMECHU M U3 MOJl HUKHErO0 OCHOBAHUS
KOHYcCa He OyJIeT BbIACISITHCS LIEMEHTHOE TecTo. BpeMs BUOpUpOBaHUs — HE MEHEE 5 U HE
6onee 50 c.
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[lo oxoH4aHMM BUOpPUPOBAHUS HACAAKy CHHUMAaIOT, W30BITOK OETOHHON cMecH
Cpe3al0T KEJIbMOH BPOBEHb C KpasMU KOHYyCa, 3aT€éM [OJHUMAIOT KOHYC CTpOro
BEpPTUKAIBHO Oe3 nepekocoB. Ilocne 3Toro ycraHaBiauBarOT Ha TpUOOpP WITATUB C JUCKOM
4 u mTanrod 6 (Macca qucKa M IITaHTH J0bkHA ObITh B mpenenax 800—1000 r), 3aTtem
MOJIHOCTBIO OCBOOOXKIAIOT 3aKMMHOM BUHT 5 IITaHTU U OMYCKAIOT JUCK Ha MOBEPXHOCTb
0T(pOopMOBaHHOTO KOHYca 3 6eTOHHOM cMecu. OHOBPEMEHHO BKIIOYAIOT BUOPOILIOMIAIKY
U CEKyHJIOMEp M HaOJI0Jal0T 3a OoMyckaHueM wTaHru. Korjga pucka mTaHru COBMAJIET €
BEpPXHEW IUIOCKOCTHIO HAIpPABISIIONICH TOJOBKM IITATHMBA, BBIKIIOYAIOT CEKYHIOMEP M
BUOPOIUIOIIAZKY MW  OTMEYalT BpeMms, IMpolleaniee OT MOMEHTa BKJIIOYEHHS
BUOPOIUIOAAKHA A0 €€ BhIKItoueHus. [lodyueHHoe BpeMs B CeKyHAaX, YMHOXEHHOE Ha
kod(ppunuent 0,45, xapakTepuszyeT KEeCTKOCTh OETOHHOM cMmecu. McnbiTaHue MPOBOISAT
JBaXIbl, TPUUEM KaXK]IbIil pa3 ¢ HOBOM nopuuen 6eTtoHHoi cMecu. [lokaszaTenpb xKecTKoCTH

BBIUUCIISIOT KaK cpeiHee apu(MeTHIecKoe JBYX OMpe1esIeHUN.
: [
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Puc. 9.4. Texunueckuii BACKO3UMETP JJIsI ONPEICTCHUS )KECTKOCTH OCTOHHOM
cMecH
a - oOuii B, 6 - paszpes

KecTkocTh OETOHHON CMECH C MaKCUMaJIbHOW KPYIMHOCTBIO 3amojiHuTeNss 70 M
OTPENENAIOT  YIPOIIEHHBIM MeTogoM (puc. 9.5). Merammdeckyro QopMmy s
M3TOTOBIICHUS OETOHHOTO 00pasma-kyba pasmepoM 200x200x200 MM ycTaHABIMBAIOT HA
71a00paTOPHYI0 BHOPOIUIOMIAJIKY M 3aKpeIUIIioT Ha Hed. B (opMy BcraBimsioT craH-
JTapTHBIA KOHYC 0€3 HIDKHUX IJIAHOK M 3aIONHSIOT €ro OETOHHOM CMEChI0 KaK yKa3aHO
BBIIIE. 3aTe€M KOHYC OCTOPOKHO CHUMAIOT M BKJIIOYAIOT OJTHOBPEMEHHO BUOPOILIOMAIKY U
cexkynaomep. Korma 6eToHHasi cMech 3aroIHUT BCe YTIbl (POPMBI, a TIOBEPXHOCTH €€ CTa-
HET TOPU30HTaJbHOM (puc. 9.5, B), BUOPOILIONIAAKY U CEKYHIOMEDP BBIKIIOUYAIOT. Bpems B
CEKyH/IaX, HEOOXOaUMOE JUIsl BHIPABHUBAHHS IOBEPXHOCTH OETOHHOW cMmecu B (opme,
YMHOXEHHOE Ha 1,5, XapakTepuszyeT KEeCTKOCTb OETOHHOM CMeCH, OIpEACTICHHYIO
TEXHUYECKUM BUCKO3UMETPOM.
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Puc. 9.5. YnpoieHHbI METOJT ONIPEICIICHHS KECTKOCTH OETOHHOM cMecH
a — o0uruii Bua npudopa ¢ KOHYCOM U Hacajkou; O — 0ETOHHAs CMECh ITOCJIE CHATHUS
KOHYCa; B — TO K€, [10CJie BUOPUPOBAHHUS

Bunbl GeToHHBIX cMeceld MO TOKa3aTensiM TMOJBMXKHOCTH WM KECTKOCTHU
npuBeIeHbI B Ta0IMI. 9.6.

CpenHiolo MIOTHOCTh OCTOHHOMW CMECH OMPENEsSIoT B METAUIMYECKOM MEPHOM
IMHIpe 00beMoM 5 wiu 15 11 (B 3aBUCHUMOCTH OT HAauOOJbLIEH KPYIMTHOCTH 3aMOJIHUTENS
cootBeTcTBeHHO 40 1 70 mm). [Ipu ymioTHeHHMH py4YHBIM CHOCOOOM — INTHIKOBAHUEM —
MEPHBIN UJIUHJP HAMOJHSIIOT OETOHHOW CMEChIO MPUOIUZUTEIIFHO PaBHBIMH TTOPIUSAMU B
TpH ciosi. Kakaplil CJI0M IITHIKYIOT PABHOMEPHO MO BCEH IJIOIIAIN CTAJIbHBIM CTEPKHEM,
IpUYEeM YHCJIO INTHIKOBAaHMM Ha OJWH CJIOW JJIi COCyJIOB oO0beMoM S5 u 15 1
COOTBETCTBEHHO paBHO 16 u 35. Hwkuuil cioli OETOHHOW CMECH IITBHIKYIOT Ha BCIO
TOJILIMHY CJIOS, TIPU IUTHIKOBAHWM CIIEAYIOLINX CJIOEB CTEPKEHb JNOJKEH NMPOHUKATHh B
JeXKAIUA HUXKE CJIOW Ha TinyOouHy He Ooinee 2-3 cm. Ilpu yruioTHEHWHM MeXaHU4YeCKUM
CrocoOOM — BHOpUPOBAaHMEM — MEPHBIM MWJIMHIAP HAMOJHSAIOT OETOHHOW CMECHIO,
YCTaHABJIMBAIOT U YKPEIULSIIOT Ha J1a00paToOpHOi BUOPOTUIONIA/IKE, TIOCTIE YETO BUOPUPYIOT
710 MOMEHTA TOSIBJICHUS] Ha TTOBEPXHOCTH OETOHHOW CMECH LIEMEHTHOro Ttecta. Bo Bpems
BUOPHUPOBAHUSA B UWJIMHAP HEOOJBIIUMHU MOPUUAMH T00aBISIIOT O€TOHHYIO cMmech. [lo
OKOHYAHUU YIUIOTHEHMsS] BUOPOIUIONMIAIKY BBIKIIOUAIOT, H30BITOK OETOHHOW cMecHu
CpE3al0T CTAJBbHOW JIMHEWKOW M TMOBEPXHOCTh TIIATEILHO BBIPABHUBAIOT BPOBEHBH C
KpasMu MEpPHOTO LIUJIUHIpA.

200

Tabmuma 9.6.
Knaccuduxanuys 6eTOHHBIX cMecei
I10 [IOKA3aTEeJISIM IIOIBUKHOCTH U )KECTKOCTH

beronnas cmech |Ilogsuxk |KectkocTs K, €
HOCTb |10 mpubopy |10
OK,cm  [moTOCT TEXHUYECKO
10181.1-81 |my
BHUCKO3UMET]
y
Oco000 xecTkas — 31 200
[ToBBIIICGHHO - 30-21 200- 150
JKeCcTKast
Kecrkas - 20-11 150-75
YMepeHHO — 10-5 75-50
JKecTKas
ManonoaBrXHa — 4 50-15
i
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Hunuaap ¢ OETOHHOW CMEChIO B3BEIIMBAIOT C TOYHOCTHIO 0 1 T' U BBIYUCIISIOT
CPEIIHIOI0 TUIOTHOCTH MO (popmyiie:

pﬁ.(m :(m_rnl)/v’
T p, . — CPEIHAS IIIOTHOCTH OETOHHON CMECH, KI/M;

m — Macca MEpHOTro LWJIMHAPA ¢ OETOHHOW CMECHIO, KT

V — Macca mycToro WIMHAPA, KT; V — 00beM LUIMHIpa, M2,

CpenHio MIOTHOCTh KaXAoW MpoObl OETOHHOM CMECH ONpPENEeNsiOT JABaXKIbl, 3a
PE3yNIbTAT MPUHUMAIOT CpeHEe apUPMETHUECKOE IBYX OINpPEACICHUN.

OIPEAEJIEHUE MAPKU 1 KIIACCA BETOHA

Lenb paboThl — OCBOEHUE METOAMKH ONPEEICHHS IPOYHOCTU OETOHA.

O6opynosanue: Becol o 'OCT 24104-88, cexynnomep, GopMbl 1Jisi U3TOTOBIECHUS
KOHTPOJIbHBIX 00pa3iioB 6eroHa o 'OCT 22685, npoTHBEHB, MITHIKOBKA, TPIMOK
METaJUTMYECKUN IIaJKAN CTepKEHb AMaMHTpoM 16 MM, mymoi 600 MM ¢ OKpYTJIEHHBIMU
KOHIIaMH, BUOpOIUIOaaKa JabopaTopHas, mponapoyHas kamepa, kenbpma tumna Kb,
JIMHEMKA MeTaJlJInyecKas.

TeopeTnueckue cBEICHUA

Onpenenenne MPOYHOCTU OETOHA BBHIMOJIHSAIOT MYTEM HCIBITAHUS J0 Pa3pyILICHUS
CHEIMANIbHO M3TOTOBJICHHBIX KOHTPOJIbHBIX o00pa3noB. B ycnoBusix mnabopatopuu
PEKOMEH/YyeTCsl ONpPEAeNATh NP MPOYHOCTH NPHU CKAaTUKU OETOHA MO pe3yibTaTam
ucnbeiTanus o0pasnoB-ky6oB pasmepom 100x100x100 u 150x150x150 MM, a Takxke
3HAKOMHUTH C METOJMKON OmpeieNIeHusl peesia MPOYHOCTH NpH u3rude o0pa3ioB-npu3M
pasmepom 150x150x600 MM U ¢ METOAMKOMN OMpEaENICHHS MTPOYHOCTU OETOHA HAa OCEBOE
pacTsbKeHUE IO  pe3ynbTaTaM HCHBITaHHS 00pa3lloB-BOCBMEPOK, H3TOTOBICHHBIX B
cnenuanbHbIX (opMax. Kpome Toro, cienyer 03HaKOMUTH CTYJEHTOB C OIpeeJIeHUEM
IPOYHOCTH OETOHA B KOHCTPYKLHUAX O0€3 UX pa3pylIeHHUs MEXaHUUECKUMHU U (PU3NIECKUMU
METOJIaMH.

Puc. 9.6. ®opma 115t ©3roTOBICHHS] OETOHHBIX 00pa3IOB-KyOOB
a — opma; 6— Hacagka; B — cobpanHas (popma ¢ HacaaKou

IIpenen mnpoyHocTH MNPH CKATHH OeTOHA MO Ppe3yabTaTaM HUCHbITAHUSA
00pa31ioB-Ky00B. /[l W3roToBIeHUST 0OPa3lOB-KyOOB OTOMPAOT CPEAHIO MpoOy
O6etonHO#l cmecu. Meronuka oTOopa mMpoO 3aBHCHT OT BHJA KOHCTPYKIIMH, METOAA
VKIAJKA W TBEpJICHUS OETOHHOW CMecH W JApyrux ¢akrtopoB. Maccy cpemaHeilt mpoObI
YCTaHABIMBAIOT B 3aBUCUMOCTH OT YHWCJAa TOJJICKAMUX HM3TOTOBJICHHUIO M HCIBITAHUIO
00pasIos.

Jlst onipeenenust mpesesa IpOYHOCTH OETOHA TIPH CKATUW W3TOTOBIISIOT 00Pa3Ilhi-
KyOBI, pa3Mepbl KOTOPBIX 3aBUCSIT OT HAUOOJBIICH KPYITHOCTH 3€PEH 3aITOTHUTEIIS :

JJIMHA I'paHu
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oOpasua-kyba, MM 70 100 150 200 300

HanOoJbIIasi KPYMHOCTh

3€peH, MM 10 u menee 20 40 70 100 u Gonee

OO0pa3npl U3rOTOBISIIOT B Pa300PHBIX UYT'YHHBIX WM CTaNbHBIX (opMax (puc. 9.6)
CO CTpPOraHHOW WM HIITM(OBAHHON BHYTPEHHEHW MOBEPXHOCTHIO. DOPMBI TOJKHBI OBITh
JOCTaTOYHO >KECTKUMHU, HE AePOpMUPYIOIIMMHUCS BO BpeMs (OpMOBaHHUS OOpasloB, C
COCIMHEHUSIMU  3JIEMEHTOB, MCKJIIOYAIOIIUMHU TOTEPI0 IEMEHTHOrO MOJIOKa IpHU
dbopmoBanuu. Pazmep codpanHbix popM HEOOXOIUMO CTPOTO BBIICPKUBATh, HE JOMYCKas
OTKJIOHCHUW TMoJyIuHe pedep BHYTpu Kyba Oosee 1 %. VYriael Mexay TrpaHIMU
MPSIMOYTOJIbHBIX (POPM JTOJIKHBI OBITh MPSIMBIMHU.

[lepen yknaakoil OeTroHHOW cMecH (HOPMBI OUMIIAIOT OT OCTATKOB O€TOHa,
BHYTPEHHIOIO MOBEPXHOCTh CMa3bIBAIOT OTPAOOTAHHBIMH MUHEPAJIbHBIMH MAacjOM HWJIU
cmaskoi, Hampumep OD-2, NpensTCTBYIOLIEH CIEIUIEHUIO 3aTBEplEBIIEro OETOHAa C
NOBEPXHOCTBIO PopM. Ykiagka OeTOHHON cMecu B (OpPMBI U €€ YIJIOTHEHHUE JIOJKHBI
OBITh 3aKOHUYEHBI HE TI037HEE ueM uepe3 20 MUH moclie 0TOopa MpoObl OETOHHOW CMECH.
MeTonbl YKIaIKU U YIIJIOTHEHUS! OETOHHON cMecH B (pOpMax 3aBHUCST OT €€ MOABUKHOCTH.
Oco00 moaBmxkHYIO OETOHHYIO CMECh C OCaJKoW KOHyca Oosiee 12 cM yKJIaabIBaloT B
dbopmy BbIcOTOM 10 150 MM BKIIFOUMTENIBLHO B OJIUH CJIOM, a B (hopMbI BeIcOTON 200 MM U
O6onee — B JBa CJOS PaBHOM TOJNIIMHBI M KaXJbI CIOM YIUIOTHSIOT IITHBIKOBAaHUEM
METAJUTMYECKUM CTEPKHEM TUaMeTpoM 16 MM IO cnHpajiu OT KpaeB K HEHTPY 00pa3ioB.
[Ipy WITBIKOBAHUM HUIKHETO CJIOSI CTEPKEHb JOJDKEH JOCTHrath JHa (GOpMbl, MpU
IITHIKOBAHUH BTOPOTO CJIOS CTEPKEHB JOJKEH MPOHUKATh Ha TIyOuHY 2—3 CM B JIeXkKaIluii
HUKe cioi. UMCIo MITHIKOBAaHUM KaXK0T0 C10si OETOHHON CMECH NMPUHUMAIOT U3 pacuera
10 morpyxenuii crepkus Ha kaxabie 100 cm2 nmoBepxHocTH. [10 OKOHYaHWUM TITHIKOBAHUS
BEPXHEro CcJosi U30BITOK OETOHA Cpe3aroT METaJUIMYECKOW JIMHEWKOW BPOBEHb C KpasMU
(dbopMBI, a MOBEPXHOCTH 00pa3iia 3aryia’KuBaroT.
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Puc. 9.7. JITaboparopHas BuOporiomaaka ¢ hopmMoi
1 — cTtanuHa; 2— 3JIEKTPOJIBUTATENIb C HEYPABHOBEUICHHBIM IPy30M; 3 — npyxuHa; 4
— pama; 5 — miomaaka; 6 — popma; 7— 3axKuM
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Jis mnactryunbix (OK < 12 ¢M) u KecTKHX OETOHHBIX CMECEH, YIJIOTHSIEMBIX MPHU
dbopMoBaHUU HU3JETUN BUOPUPOBAHUEM, OOpa3lbl U3TOTOBISIOT TAKXKE C MPUMEHEHUEM
BUOpHUpoBaHUs. BETOHHYIO cMech YKIIaJbIBalOT B (pOPMY C HEKOTOPBIM M30BITKOM, IOCIIE
yero (QopMy yCTaHABIMBAIOT Ha CTaHAAPTHYIO J1abOpaTOpHYIO BHOPOIUIOMIANKY U
3aKpeIIAIoT 3akuMaMu (puc. 9.7). 3areM BKIIOYAIOT BUOPOIUIOMIANKY M CEKYHIOMEPOM
¢ukcupyroT Bpemsi BUOpupoBaHus. BuOpupoBaHue AOHKHO MPOJIOIKATHECA 0 MOJIHOrO
YIUIOTHEHUS, XapaKTepU3yeMOIo NpEeKpalleHHueM OceJaHusi OETOHHOM CMecH, BbI-
PaBHUBAHKMEM €€ MOBEPXHOCTH U MOSIBJICHUEM Ha HEW LIEMEHTHOTo pactBopa. OOBIYHO 3TO
BpEMsI COOTBETCTBYET MMOKA3aTEINIO )KECTKOCTH, yBeandeHHoMY Ha 30 c.

[Ipu m3roToBiieHUH OOPA3LUOB M3 OETOHHON CMeCH KeCTKOCTbio Ooisiee 20 ¢ mepen
yKJIaJAKOM cMecu Ha (opMe 3aKperuisiioT HacaJKy BBICOTOW, paBHOW BBICOTE (OPMBI.
dopMy ¢ HACaJKOM KECTKO 3aKPEIUISIIOT Ha JIa0OpaTOpHON BUOPOIIONIAIKE U 3aNIOJHSIIOT
O0eTOHHOI cMechio (IPUMEPHO JI0 MOJOBUHBI BBICOTHI HACAJKH), YCTAHABIMBAIOT CBEPXY
Ha TOBEPXHOCTh CMECH MPUTPY3, 00ECIEUMBAIOIINM JIaBIeHUE, PABHOE MPUHATOMY IPHU
npous3BojcTBe u3nenuii, Ho He MeHee 0,001 MIla, u BuGpupyrot B Teuenue 30-60 ¢ 10
IpeKpalleHus ocenanus npurpysa. [lociae 3Toro CHUMAlOT NPUTPY3 U HACANKY, CPE3al0T
U30BITOK CMECH U 3arjla’KMBalOT MOBEPXHOCTH 00pa3Ia.

[locne ymiotHeHuss oOpasilbl B opMax, MOKPHITHIX BIAXKHOW TKaHBIO, XPAaHIT B
nometennu npu 16-20 °C B Teuenue 1 cyToK, 3aTeM BBIHUMAIOT U3 (POpPM, MAPKUPYIOT U
710 MOMEHTA UCHBITAHUS TTOMEIIAIOT B KAMEPY HOPMAJIbHOT'O TBEPICHUS MPU TEMIIepaType
20£2 °C ¢ OTHOCUTEIBHOM BIAXHOCTHIO HE MeHee 95%. OOpa3iipl B KaMmepe yKiIa bIBatoT
Ha CTEJUIaXKW B OJMH DS MO BBICOTE C MPOMEKYTKAMU MEXAY HUMH. YBJIQXKHATH HX
HENOCPEICTBEHHBIM OpOIICHUEM BOJIOM He cienyer. B cimyuae, ecnu >keine300€TOHHBIE
U3JIeTUsT U3TOTOBIISIIOT ¢ NMPUMEHEHUEM TeIioBoM o0paboTKH, Bce oOpasibl B (Gopmax
MOJIBEpraloT OJJHOBPEMEHHOMY O0OTPEBY B T€X )K€ YCIOBUSX, UTO U M3IEIUS, MOCIE YETO
OCBOOOXIAIOT U3 (HOPM U XPAHIT B HOPMAIBHBIX YCIOBUIX O MOMEHTA UCIIBITAHMUS.

[Ipenen mPOYHOCTH MPHU CKATUKU OOPA3IOB-KYOOB OIPEACNAIOT CJEAYIOIIUM
oOpazom. OOpasupl H3BICKAIOT W3 KaMepbl BIAXKHOTO XpaHEHUs M OCMaTPUBAIOT.
OOHapyXeHHbIE Ha OTOPHBIX IPaHAX Ae(EeKThl B BUJE HATUIBIBOB yNAJSIOT HATUIBHUKOM
WK TUTH(GOBAIBHBIM KPYTOM, a MEJIKHE PAKOBUHBI 3alOJHSIOT TyCTHIM IEMEHTHBIM
TECTOM. 3aTeM OMPENENIOT padouee MOJ0KEeHHe 00pasiia MpH UCIBITAHUU U OTMEYaIOT
KpacKoW WM MEJIOM TIpaHHu, KOTOopble OyayT mpuierarb K omopam. ONopHbIE TpaHU
BBIOMpAIOT TakK, YTOOBI CXKMMAIOIIAas cuja MpHU HCHBITAaHMM OOpas3lia ObLIa HampaBieHa
napayyieIbHO CJIOAM YKJIaAKu OeTOHHOW cmecu B (opmy. OOpas3ibl-KyObl H3MEPSIOT
METAJUIMYECKON JTMHEUKON C TOYHOCTBIO 10 | MM, a 3aT€M B3BEUIMBAIOT HAa TEXHUYECKUX
Becax. Pabouyro momans cedeHus oOpasma, MM2, ONpPENENAIOT Kak CpelHee
apuMeTHIecKoe TUIOoNaae o0enx OmOpHBIX rpaHed. OOpas3ipl Tepes HUCIBITAHUEM
JOJDKHBI B TeueHue 2-4 4 (C MOMEHTA U3BJIEUEHUS U3 KaMepbl) HAXOIUTHCS B IOMEIIEHUN
naboparopuu.

Bo Bpems ucnbiTanusi oOpasel] yCTaHaBIMBAIOT OJHOM W3 TpaHE Ha HUKHIOIO
ONMOpPHYIO IUIMTY Mpecca UEHTPAJbHO [0 OCH [OCJHEAHEro. 3aTeM  BKJIKOYAIOT
ANIEKTPOABUTATENIb TUAPABINYECKOrO MpuBOoAa mpecca. Harpyska Ha oOpasen npu
WCIBITAHUM JOJDKHA BO3pacTaTh HeNpepbiBHO co ckopocthio 0,4 — 0,8 Mlla/c no
paspylieHus oopasia.

IIpenen mpouHocTu npu cxatuu O0etoHa R,, Mlla, onpenensroT Kak OTHOILIEHHE
paspymmaromeii critbl p (H) k muromaay monepeyHoro ceueHus odpasma S, MM2:

R, =p/S
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[Ipenen mpouHocTH MpHU cxKATUKU OETOHA BRIYUCIIAIOT KaK CpeaHee apu(MeTHIecKoe
pe3yabTaTOB HWCIBITAHUS TpeX 0O0paslloB MpU YCIOBHH, YTO HAWUMEHBIINH pe3ylbTaT
WCTIBITAaHUS OJTHOTO M3 TPEX 00pa3IOB OTIMWYAETCSA OT CIECAYIOIIETO MOKa3aress He Oojee
yem Ha 15 %. Eciu HammeHpmmii pe3ynbTar oTiaumyaercs Oosbiie yem Ha 15 % cie-
AYIOUIETO OOMBIIEro IOKa3aTedsl, TO Npeaea MPOYHOCTH BBIYHUCISIOT KaK CpeaHee
apu(pMeTHUYeCcKoe U3 JBYX HauOOJIbIINX pe3yiabTaToOB. MapKy (Kj1acc) O€TOHA ONpPEAEIIAIOT
KaK MpeJiesl MPOYHOCTH NP CxKaTuu OETOHHOro obOpasia-kyda ¢ juiumHoM pedpa 150 mm.
[Ipu nnune pebpa ky6a 70, 100, 200, 300 MM mpenen NPOYHOCTU TMEPECUUTHIBAIOT,
MOJIB3YSICh COOTBETCTBEHHO Kod(pdunmentamu: 0,85, 0,95, 1,05 u 1,1.

[To mpeneny mpoyHOCTH TIPU CHKAaTUU 00pas3oB-kyOoB pazmepoM 150x150x150 mm
JUTSL TSDKEJTBIX OETOHOB YCTaHOBJEHBI cieayrome Mapku (kimaccsl): M 100 (B 7,5), M 150
(B 10), M200 (B 15), M250 (B 20), M 300 (B 25), M 350 (B 27,5), M 400 (B 30), M 450
(B 35), M 500 (B 40), M 600 (B 45), M 700 (B 55), M 800 (B 60).

Jlns ompeneneHus: MPOYHOCTH OETOHA B JIOOOH CpPOK, a Takke JUIsl PEIICHUs
BOMPOCAa O BO3MOXKHOCTH pacmanyOKH MOHOJHMTHBIX Kele300€TOHHBIX KOHCTPYKIIHA
MOYKHO TI0JI30BaThCs MPHUOIMKEHHON SMIIUPUIECKON HOpMYITOii:

R <R, 90
n 28 928
rae R, — mpo4yHocTh OeToHa B Bo3pacte 11 cyT, MIla;

R,, — TO ke, B Bo3pacte 28 cyt, Mlla.

JlanHast ¢popmysa mpuMEHUMa JIJIsi OPUEHTHPOBOYHOIO pacueTa MPOYHOCTH OeToHa
Ha TMOpPTIAHAIIEMEHTe CpEeIHMX MapoK B Bo3pacte Oosee 3 cyTok. DaKTUYECKYIO
OPOYHOCTh O€TOHa B KOHCTPYKIHUSAX ONPENEISIOT IMyTeM HCHBITAHUS KOHTPOJIBHBIX
00pa3loB, WU3TOTOBJICHHBIX U3 TOW € OCTOHHON CMECH M TBEPJCIOIIUX B YCIOBHSX,
AHAJIOTUYHBIX TEM YCIIOBHSM, B KOTOPBIX HAXOAWINCH KOHCTPYKIUU.

O6paboTKa pe3yIbTaTOB

Pe3ynbTaThl ONBITOB 3aHOCAT B TaOHILy 9.7.

Tabmuma 9.7
PesynbTaThl OnpeencHus mpejeia IPOYHOCTH OETOHA Ha CKATHE
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9. Onenka KayecTBa KUPNUYA 10 BHELIHEMY OCMOTPY M o0Mepy. Onpeaesienue
MapKH KHpNU4a

Lenb 1 32241 pabOTHI: U3YYUTh METOJUKY U OLIEHUTh KAYECTBO KUPIHYA IO
BHEILIHEMY OCMOTpPY U 0OMepaM; ONpeieTuTh MapKy KUpIuya.

O01me moJIokeHus (TEOPETUYECKHUE CBEICHUSA )

Kepamuyecknmu Ha3bIBalOT UCKYCCTBEHHBIC KaMEHHBIE MaTepualbl, MOJydaeMble
U3 TJIUHAHBIX Macc yTeM (popMOBaHUs, CYIIKH U TIocieaytoiiero odxura. [Tocie o6xura
KepaMHUYECKHUE MaTepHuaiabl MPUOOPETaAIOT 3HAYUTENIBHYI0 MPOYHOCTh, BOJOCTOMKOCTD,
MOPO30CTOMKOCTh M PSAJl APYTUX ILEHHBIX CBOMCTB. Cpenu KepaMUYECKHX MaTepHhasoB
HauOOJIbIlIEe PACIIPOCTPAHCHUE HMMEIOT KEePaMHUYECKUM OOBIKHOBEHHBIM M IyCTOTEJbIN
kuprud (puc. 6.1), mycToTenble KepaMuuecKkue KaMHH (puc. 6.2), 00IUIIOBOYHBIC TIITUTKH,
KepaMHUYeCKas Yepernuiia U KEpam3Hur.

Jlns olleHKM KadyecTBa KEpaMHUYECKUX MaTepuajoB B Ja0OpaTOPUH TMPOBEPSIOT
CJICAYIOIINEe OCHOBHBIE UX CBOMCTBA: BHEIMIHUHN BHJI, (OPMY Upa3Me-Pbl, CTETICHb 00XKHUTa,
peaes MPOYHOCTH MPH CIKATHH U U3ru0e, BOJAOTOTIO-IIIEHUE, MOPO30CTOUKOCTb.

B yueGHo¥ maGopatopuu OOBIYHO CTYJCHTOB 3HAKOMST C HCIHBITAHUEM
MOJTHOTEJIOTO KEPAMHYECKOro KUpPMIHYa, TaK KaK €ro 4aiie JIPYyruX KepaMUYeCKHX
MaTEpHUAIOB IPUXOAUTCS UCTIBITHIBATD JA00OPATOPUSM CTPOUTEIBHBIX OpraHu3aIuil.

Kepamuueckuii Kupnud B OCHOBHOM TMPUMEHSIOT JJIsl KIAQIKU CTEH 3/IaHUH,
M03TOMY K HEMY KaK K CTEHOBOMY MaTepHay MpeIbsBISIOT

PHC. 6.1. Kepamuueckuit kKupnuy —
NoJIHOTENBIN (a), ¢ 32 (0), 18 (B) u 28 (r) myctoTamu
1 — mocTenb; 2 — NOXKOK; 3 — THIYOK
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Puc. 6.2. Tlycrotensie kepamuueckue kamHu ¢ 7 (a) u 18 (0) myctoramu

TpeOOBaHMs 10 IPOYHOCTH U TEIIONPOBOJHOCTHU. JKenarenpHo, 4TOOBI OH 00J1a1al
HauOOJBIIEH MPOYHOCTHIO MPU BO3MOXKHO MEHbBILIEH TEMIONPOBOAHOCTH, YTO MO3BOJIUT
YMEHBIIUTh TOJIIMHY M MacCy CTE€Hbl M CHHU3UTb CTOMMOCTh KOHCTPYKIIHMH.
TermonpoBOJHOCTh KUpIUYA B 3HAYUTEIbHONM Mepe 3aBUCUT OT €ro BOAOIOIJIOIICHHMS.
Yem BblIIIe BOJOIOIIIONICHUE; TEM OO0JIbIlIE MOPUCTOCTh U, COOTBETCTBEHHO, MEHbIIIE TeT -
JIOTIPOBOJHOCTb.

OOBEKTHI HccieJoBaHMs, 000pYIOBaHKE, MATEpUAbl U HATJISJIHBIE TOCOOUS

Kupnua riavuHSHBIA TOJHOTENBIN, ATAJOH KUPIIWYA; METaJUInuecKas JIMHEHKa,
YTOJBHUK, THIPABINYECKHUH TIpecc.

3ajianue Ha paboty (paboyee 3a/1aHKE)

Jls1 onteHKHM kadecTBa kepamuueckoro kupnuda corsiacHo ['OCT 530-95 orbuparot
CpeaHIO TTPo0Y OT KaXA0W mapTUu Kupnuya (3a naptuto npuHuMarT 100 ThIC. IT) U HE
meHee 30 I[mIT. HAmMpaBJSIIOT HA HUCIHbITaHWEe B Jabopartoputo. [lpum mocTymieHuu Ha
CTPOUTENBCTBO KHUpIuya B KonuuectBe MeHee 100 Teic. mT. mpoOy OTOMparoT Kak OT
LEJIOW apTHH.

JIist BBIMONHEHHS J1a0OpaTOpPHBIX PAabOT MO 3TOM Teme MNOArpyNIy CTYACHTOB
pa3ensioT Ha Opuraabl MO JIBa-TPH YEJIOBEKa TaK, 4YTOOBI OOIIee 4YHCIO HCTIBITAHUN
Kupnudeil paBHsuiock natH. Kaxmas Opurana BBINONHSIET HCHBITAHUE OJHOTO 0Opasia-
Kuprinya. Pe3ynbTaThl WCHBITAHWMA, TOJYYEHHBIE KaKJIOW Opurajaoil, 3aHOCAT 3aTeM B
o0myro TabnuIly *KypHaJIa JUisl JaOOpaTOPHBIX W NPAKTUYECKUX padOT, HA OCHOBAHUH
KOTOPBIX JIEJAIOT BBIBOJIBI O KQU€CTBE KUPIUYA.

X0J1 paboTHI (MMOPSAOK BBIMOJTHEHUS PAOOTHI)

OINPEAEJIEHME KAYECTBA KHUPIINYA 110 BHEIIHEMY OCMOTPY 1 OBMEPY

BHemHMM OCMOTPOM YCTaHABIMBAKOT HAJIWYKME HEHAO0XKOTa B KOHTPOIUPYEMOM
KUpIIUYe, IJs Yero CpaBHUBAIOT OTOOpaHHBIE OOpa3Ibl € ATAJIOHOM (HOPMAaIbHO
000XOKEHHBIM KUpIHYoM). boriee cBeTibIii BUJ KUpMHYa, YEM Y STAJOHHOTO («aJIbIi»
KUPIHY), U TJIYyXOW 3BYK MPHU yAape MO KHUPIHUYY MOJIOTKOM YKa3blBalOT HA HaJU4yue
Henoxora. llepex keHHBI KHPNUY XapaKTEPU3yEeTCsl OIUIABICHHEM M BCIIyYHBAaHUEM,
uMeeT OypbIil IBET U, KaK PaBUIIO0, UCKpUBJIEH. Hel0XKEHHbBIN U MEePEkIKEeHHbIM KUPITHY
SIBIISICTCST OpaKoOM.
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Puc. 6.3. VIamepenune UCKpUBJICHUS TOBEPXHOCTH U pedep Kuprnuya
1 — cTanbHOW YyroibHUK; 2 — cTalibHAS JIMHEHKA; 3 — KUPIUY

[locne BHEmHEro OcMOTpa KUPNIHY HU3MEPSAIOT MO JUIMHE, IIMPUHE W TOJIIWHE, a
TaK)Ke OMPEEIAIOT UCKPUBIIEHUE MOBEPXHOCTEN pedep U JUIMHY TPEUIUH.

JIuneliHple pa3Mepbl KUPIHMYA M pa3sMepbl TPELIMH IMPOBEPSIOT METAILIMYECKOU
JUHEWKON ¢ TOYHOCTBhIO 10 1 mMm. Kupnuy oauHapHbId JOMKEH UMETH CIEAYIOIIUE
pa3mepsl, MM: JuIMHY 250, mupuny 120, Tonmuny 65; kupnud MOAYJIbHBIN — 1auHy 250,
mupuHy 120 u Tonmuny 88. Jlonmyckaemble OTKIIOHEHHS OT 3TUX Pa3MEpPOB Il KUpIUYa
HE JOJKHBI IPEBBIIATH MO JUIUHE +5, 0 WUPUHE +4, 10 TOIUMHE +3 MM.

Kuprnny nomkeH umeTs QopMy MNpsSMOYTOJBHOIO MapayljiesienuIea ¢ MpsSiMbIMU
pebpamMu ¥ yIriamM, YETKUMHU TpPaHSAMU U POBHBIMH JIMIIEBBIMH TOBEPXHOCTSIMHU.
HckpuBnenrue moBepXHOCTEH U pedep, OTOMTOCTh WM MPUTYIUICHHOCTh pedep U YIiioB
YCTaHABIIMBAIOT MPU MOMOILIH METAITIMYECKOTO YIOJbHUKA U JTUHEHKH C TOYHOCTBIO 10 1
MM. B nnaGopaTtopuu kupnuy ykiaaaslBaloT Ha poBHbIHN cToil. K npoBepsiemoli noBepxHOCTH
NPUKIAABIBAIOT peOpOM METAUIMUECKYI0 JIMHEHKY WJIM TPEYrojJbHUK B TaKOM
HamnpaBJI€HUH, 4YTOOBI BBIABUTH MaKCHUMAaJIbHOE€ 3HA4y€HHE Mporuda MOBEpXHOCTH (puc.
6.3). MaxkcumanbHOE 3Hau€HUE 3a30pa MeXAy peOpoM JIMHEHKH U IpoBepsieMon
IOBEPXHOCTBIO M3JEIUS WM3MEPSIOT CHELHAIBHO H3TOTOBISEMBIMU JUI JTOM LIENU
KanuOpamu. Pe3ynbraT HM3MepeHUll 3alMChIBAIOT B JKypHaJl sl JaOOPAaTOPHBIX U
NpakTHYeCKUX paboT u cpaBHUBaIOT ¢ JaHHbIMU ['OCT 530-95.

[lo ¢opme u BHemHEMY BUIY KUPIHYa CTAHAAPTOM JOIMYCKAIOTCS CIEIYIOIINE
OTKJIOHEHUS :

UCKPUBJICHUE TpaHel U pedep Kupmuya — 1Mo moctenu He 0osnee 3 MM U 10 JIOKKY
He 0oiee 4 MM;

CKBO3HbIE TPEUIMHBI Ha JIOKKOBBIX I'paHsX (T.€. HA CTOpOHAxX pazmepoMm 250x65 u
250x88 MM) Ha BCIO TOJIMHY KUpHHYa MPOTSHKEHHOCTHIO M0 MIUPUHE Kupnuya 10 30 MM
BKIIFOUUTENILHO — HE Oojee OAHOW (KUpNHUY, WMEIOIMIHMA CKBO3HYIO TPEIIHMHY
MPOTSHKEHHOCTHIO Oosee 30 MM, OTHOCHUTCS K MOJIOBHSIKY);

OTOMTOCTH WJIM TPUTYIUICHHOCTH pedep W YrioB pa3MepoM MO JJuHE pedpa He
6omnee 15 MM — He Oonee IBYX.

N3BecTKOBBIE BKIIIOYEHUS (IYTUKH), BbI3BIBAIOIINE pa3pyILICHUE KUPIUYa, HE
JOTMYCKaKOTCSI.

OIPEAEJIEHUE MAPKHM KUPITNYA

Mapky Kupnuya ONpEAEsIOT MO Mpeaeny MPOYHOCTH NpH CKATUU U U3THOe
MOATOTOBJIEHHBIX U UCIIBITAHHBIX HAa THIPABIMYECKOM Mpecce 00pasIoB.
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lIpeoden npounocmu npu corcamuuy ONPENEISIIOT CAEAYIOIUM 00pazoM. OToOpaHHbIE
JUI UCTIBITaHWsl KUPOU4K (5 MIT. OT CpeaHel mpoObl) paCHUIMBAIOT AUCKOBOW MUJIOW Ha
pacIMIOBOYHOM CTaHKE MO HIMpUHE Ha JBe paBHbIC yacTH. O0e MOJOBUHKU MOCTEISIMU
HAKJIaJbIBAIOT OJIHA Ha JIPYT'YIO TaK, YTOOBI MOBEPXHOCTH pachuja ObUIM HAIPaBICHBI B
MPOTHBOIIONIOXKHBIE CTOPOHBI, M CKIEHUBAIOT IIEMEHTHBIM TECTOM M3 MOPTIAHIIEMEHTA
Mapku He Bbimie 400, mpu STOM TOJIIMHA CIIOSI IIEMEHTHOTO T€CTa MEXKY MOJTOBUHKAMHU
HE JOJDKHA TpeBhIIaTh 5 MM. Kpome TOro, IIeMEHTHBIM TECTOM CJIO€M 3 MM BBIpaBHH-
BalOT (MMOJIMBAIOT) 00€ BHEUIHUE TOBEPXHOCTH, NMapayieIbHbIE COEUHUTEILHOMY LIBY.

JIns CKIEWKM U NOMJIMBKM JIBYX IOJIOBUHOK KMpPIIMYa Ha IVIAAKOW, TOPU3OHTAIBHO
YCTAHOBJIEHHON IUIOCKOCTU (BBIBEPEHHOM MO YPOBHIO METAJUIMYECKOW IUTUTHI) KIAAYT
CTEKJIO, IOKPBITOE CMOYEHHOI OyMaroi, u o Oymare pacCTWIalOT LIEMEHTHOE TECTO CJIO-
eM 3 MM. 3aTeM OJIHy IMOJOBMHKY KHpNH4Ya YKIAJbIBAIOT HA LIEMEHTHOE TECTO U CIIETKA
IPUKAMAIOT, I0CJIE YEro BEPXHIOK MOBEPXHOCTH IOJOBUHKM KHPIIAYA IOKPHIBAIOT TEM
K€ LEMEHTHBIM TECTOM M Ha HEro YyKJIaJAbIBalOT BTOPYIO IIOJIOBUHKY KHUpIIMYa, CJIETKa
npyxrMasi. BEpXHIOI0 MOBEPXHOCTH BTOPOM NOJIOBUHKU TaK)KE IMOKPBIBAIOT LEMEHTHBIM
TECTOM M MNPUKUMAIOT CTEKJIOM CO CMOYEHHOW Oymaroil. M3nMIIKKM EMEHTHOTO TecTa
CPE3aro0T, Kpas CII0€B BHIPABHUBAIOT HOKOM.

om3ok o dopme k kyOy 4.4. HeoOGxomumo, 4TOOBI IJIOCKOCTH
oOpasna ObUIM B3aWMMHO IapajUICIbHBI W TMEPIEHIUKYISIPHBI OOKOBBIM
IPaHsSM, YTO TMPOBEPSIOT YroJbHUKOM. OOpa3ibl 10 UCIBITAHHS CIICIYET
BBIJICPKMBATH B JTAOOPATOPHH BO BIAXKHBIX YCIOBUSX B TeueHUe 3 — 4 CyT
JUTS 3aTBEPJIEBaHUS [IEMEHTHOTO TECTa, MOCJIE YeTO WX HCIBITHIBAIOT

Ha CHKaTue. Puc. 6.4. Ky0 u3
Ilepen wucnbITaHMEM Ha CKATHE NPOBEPSIOT YTONBHUKOM  gyprimya juist
HapaJiyIeIbHOCTh  TIOBEPXHOCTEH, MOKPBITHIX ~ 3aTBEPICBIIMM  yempTaHus Ha

IIEMEHTHBIM TECTOM, M U3MEPSAIOT C TOYHOCTHIO A0 1 cM? mromans
MOTIEPEYHOr0 CedeHusi o0paslia, KOTOpash paBHA MPOU3BEICHUIO PE3yJIbTATOB JBYX
B3aMMHO NEPNEHIUKYJIPHBIX U3MEPEHUH MO TUIOCKOCTH CKIEHKHU MOJIOBUHOK KUPIIHNYA.

[Ipu ompenenenuu mpenena MPOYHOCTU MPH CXKATUU OOpaszell yCTaHaBIMBAIOT Ha
HIKHIOIO OIOpPY THAPABIMYECKOTO Tpecca TaK, YTOObl TeOMETPUUYECKHM €ro IEHTP
COBIMAJIAJl C IIEHTPOM OIOpPHL. 3aT€M BEPXHIOID OMOPY OIMYCKAIOT Ha 00pasel] U HacoCOM
mpecca paBHOMEPHO TEPENaroT JaBlICHUE Ha 00pasel], JOBOJS €ro A0 pPa3pyIIcHHS.
3HaueHne Pa3pyLIAONIEro YCWIHs (PUKCUPYIOT MO TMOKa3aHUI0 KOHTPOJIBHOW CTPEIKU
CUJIOM3MEPUTETIS.

[Ipenen npounoctu npu cxatuu R, Mlla:
R.,.=p/S,

rae p — paspyuaroias Harpyska, H;

S — romagh, MM?.

CpenHee 3HaueHHE TpejAesia MPOYHOCTU MPU CHKATUM BBIYUCIAIOT KaK CpeaHee
apu(PpMETHIECKOE M3 Pe3yIbTAaTOB HCIBITAHUA TSATH 00pasmoB. Kpome Toro, 3ammchiBarOT
MHHUMAJIBHBIN PE3YJIbTAT UCIIBITAHUU.

llpeoen  npounocmu npu  useube  ONPEACNSIOT IMYTEM  HUCHBITAHUS  HA
TUAPABIMYECKOM TIpecce IeJoro KUpIuYa, YJIOKEHHOrO IUIaliMsi Ha JIBE OIOpHI,
pacnonokeHHble Ha pacctossHur 200 MM ofiHa OT
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Puc. 6.5. Cxema ucnbpITaHus KUpIIAYa Ha U3TU0

npyroit (puc. 6.5). Onopsl JOJDKHBI UMETh 3aKpyriieHus paauycom 10— 15 mwm.
Harpy3ky nepenaior Ha cepeluHy KUpIUYa Yepe3 ONopy C TAKUM K€ 3aKpYTICHUEM.

Jlist 6osee TIOTHOrO M MPAaBWIIBHOTO MpuUJieraHus oOpaslia K onopaM Ha KUpHu4e
10 YPOBHIO HaKJIAJbIBAIOT U3 UEMEHTHOI'O T€CTA TPU MOJOCKU mupuHor 20 — 30 mMm: aBe
MOJIOCKK — B MECTax OINMpaHUs HAa HUXKHUE OMOpPhI, OAHY — IMOJ OMNOpY, MEepPeaIollyIo
Harpy3ky. Ecim B Kuprndye MMEIOTCS TPEIIWHBI, TO IMOJIOCKH PACIIONIararoT TakK, YTOOBI
camble 3HAUWTENbHBIC TPEUIMHBI MPU WCIBITAHUK OKA3alWCh HA HIDKHEH MOBEPXHOCTH
oOpasra.

[ToaroToBneHnHble 00pa3Lbl BBIIEPKUBAIOT B JIabopatopuu B TeueHue 3—4 cyT s
3aTBepieBaHUs LIEeMEHTHOro Tecta. [lepea ucnbpITaHMEM U3MEPSIOT pa3Mephl ONEPEYHOTO
CEUYCHMs] KHUpIUYa MO CEpelMHE MposieTa (MEXIy OmopamMu) C TOYHOCTHIO 10 1 MM.
HcnipiTaHus KUpTIHYa IPOBOIST HA S-TOHHOM THJIPABINYECKOM IpecCe.

[Ipenen nmpounoctu npu uzrude Ry, Mlla, Beruucisior no ¢popmyiie:

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

I7ie p — paspyluiaroias Harpyska, H;
| — paccrosiare Mex Iy ornopamu, MM (CM);
b — mmpuHa KUpIUYa, MM;
h — BeIcOTa (TOJIIMHA) KUPITUYA IO CEPEUHE MPOJIETa, MM.

3a OKOHYATENIbHBIM PE3yNbTAT NPUHUMAIOT CpPEIHEE 3HAYEHUE U3 [SITH

onpenenenuii. Kpome Toro, 3anmcbiBatOT MUHUMAJIbHBIN PE3YIbTAT UCIIBITAHUM.
ConepxaHue oT4eTa

[lony4yeHHsle NATHIO OpHUragaMu CTYACHTOB pPE3YNbTaThl HCIBITAHUN KHpIIHYa
3aHOCAT B TaOJUIly JXypHaja JIabopaTOPHBIX M MPAKTHYECKUX padoT, IOCJEe dYero,
CpaBHHMBAsl TIOJYYCHHBIE pe3yJbTaThl C JaHHBIMH, MPUBEICHHBIMH B Tabm. 6.1 (1o
CpeHEeMY U MUHUMAJIbHOMY 3HAYEHHUIO MPOYHOCTH OTACIBHBIX 00pa3IlloB), ONMPEACIIOT
MapKy KUpruya.

Pe3ynbTaThl ONBITOB 3aHOCAT B TaOmuUILy 6.1.

Tabmmia 6.1
PesynpTathl onpeseneHus npejesia NpoYHOCTH KUPIMYa Ha CKaTHE
@ < = S 5 o= = =
55 | B = 28 =88 |8 = & £
m 2 S a © 4 E = = 4 3 =| S = = B o =
Q Q. o Qq““ = T o = T 9 o m o <2 QL an) =N
S |8 | 2% |EE2z 89258529 528 58¢55¢
22 © Y ~ S g gg¢& 8 Eal &7 3 2229
= HE s > o o S &S am
%E . Q?L% 2= S 3 3= a g Eag O =R =N"\
S & 2 3 E 3 =R = E 2 =9 Q
5) O © = QO & o =
3 p= = S 5 R =
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Pe3ynbpTaThl ONBITOB 3aHOCAT B Ta0IUIy 6.2.

Tabmuna 6.2
Pe3ynbTaThl onpeaeneHus npeaenaa NpoYHOCTH KUpIrda Ipu U3ruoe
= = = 2 o =
= N S = = = = = E «
& = <5 | 25 5% | & 8E |E8 AL
O m ) - = & S EE o Hw T 0 < S E O S
s | & g £S5 ES5E eEg 25K £82
= 5 g E 2 s = > %) & s e 8-4 5 = = %8 g
2 & © £ & SE | €88 z i fal -5 £ 8sE o
O Q = o= = < H S 9 o M
2o 8 S| £5|282% gE |gHc 5588
o < 3) © o < o N =Y
3 = E S S A & o Q0 a0
= Z =g (OESE
b | h
Tabmuna 6.3
Mapku KepaMHUeCKOT0 KHpIH4a
IIpenen npounoctu. Ml la. He MeHee
Mapxka [IDU CHKATUN [IDU U3rude
. |HanMeHbINH . |HAaMMEeHBIINN
Criocob CPEITHHIA 5 CpeITHUIA 5
(bopmosarms JUIA TISITA A TUTS TIATH a
OTIEJILHOTO OIHOT'O
o0pa3IoB 00pa3IoB
obpasna oOpasma
[Lmactuueckoe| 300 30 23 4.4 2.2
250 25 20 3,9 2
200 20 17,5 3,4 1,7
175 17,5 15 3,1 1,5
150 15 12,5 2,8 1,4
125 12,5 10 2,5 1,2
100 10 7,5 2,2 1,1
75 7,5 5 1.8 0,9
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10. MccieqoBanue JJAKOKPACOYHBIX MATEPHAJIOB U UX COCTABJISIOLIMX
(onpeaesieHNe YKPBIBHCTOCTH, ONIpe/iesIeHHE TBEPAOCTH IVICHKH, OIpe/ie/IeHue
NPOYHOCTH IJICHKHM HA U3rud, onpejesieHne BA3KOCTH KPACOYHOI0 COCTABA)

OIIPEAEJIEHUE YKPBIBUCTOCTU

Llenb paboTbl — OCBOEHHUE METOAMKHU OINPEJEICHUS] YKPBIBUCTOCTH JIAKOKPACOYHBIX
MaTepHualoB.

O6opynoBanue: Becbl 1o ['OCT 24104-88, crekisiHHas IUIACTHUHKA pPa3MeEpoOM
100x300 MMu TOIIMIMHOM 2,5 MM.

Teopernueckue cBeAcHUA

VYKpBIBUCTOCTHIO HWJIM  KPOIOIIEH  CIIOCOOHOCTBIO  HA3bIBAIOT  CIOCOOHOCTH
KpPacOYHOTO COCTaBa 3aKpbIBaTh LIBET OKPAIIMBAEMON MOBEPXHOCTH HEMPOCBEUHBAIOIIUM
cl0eM. YKpHIBUCTOCTh H3MEPSETCS PAcXoJOM IHMIMEHTa B rpaMmax Ha 1 M2
OKpAIlIMBAEMON MOBEPXHOCTH.

VYKpBIBUCTOCTh OMNPEACNSIOT CleAyomuM o0pa3oM. Ha CTEKISHHYIO MIACTUHKY
pasmepom 100x300 MM u TOAIIMHON 2—2,5 MM HAHOCST Ha PAaBHOM pPAacCTOSHUM APYT OT
Jpyra Mo BCeW JJIMHE TUIACTUHKHU TPHU LIBETHBIE MOJIOCHI: TIO KpasM YEepHbIE U MOCEpeIuHE
Oenyro; IMMpHHA KaXK0M TOJIOCH! 15 MM.

[lomockl HAHOCAT MAaCHSHBIMU KpacKaMHu: 4YEpHYH —

ra3oBou Caxkew, oenyto — [MUHKOBBIMH oenniaMu 8 : —
(puc. 12.1). ITocne BBICBIXaHUS KpacKH : : =
IJJACTUHKY B3BEIIMBAIOT HA TEXHUYECKUX BECaX C TOYHOCTBHIO JO [nacTuHKA s
0,01 r. 3areM OpPUTOTABIMBAIOT Kpacky Ha UCIBITHIBAEMOM OIpe/eICHUS
MUTMEHTE, JIJI1 YeTO OTBEIIUBAIOT 5 T TUTMEHTA, T00aBIISIOT K HEMY YKPBIBUCTOCTH

HaTypaibHOW oOJMU(Bl M pacTHUpaHUEM JOBOJAT [0 MAaJSIpHON
KOHCHUCTEHIIUY.

[IpuroToBiIeHHYIO KPACKY Ha UCHIBITHIBAEMOM ITUTMEHTE TOHKUM CIIOEM C IIOMOUIBIO
MICTUHHON (UICHYATOM KHUCTH HAHOCSAT HA OJIHY CTOPOHY CTEKJISHHOW IUTACTHHKH,
oOpaTHyI0 TOW, Ha KOTOPYIO HAHECEHBI IIBETHBbIC TMOJOCHL. OKpalmBalT IJI0IIAlb
pasmepom 100x250 mmM, ocrtapisgs monocy 50x100 MM, 9TOOBI BO BpeMsl OKpaIlluBaHHS
ObLJIO yIOOHO AepiKaTh IUIACTUHKY Ha pykaxX. Kpacky HaHOCAT cHavaia BIOJIb, a 3aTEM
MoTepeK MIACTUHKY J0 TeX TMOop, MOKa Yy MJIACTUHKH, MOJIOKEHHOW Ha MHuCT Oenoit Oymaru,
MepeCTaHyT ObITh 3aMETHBIMH B OTPAYKEHHOM CBETE€ LIBETHBIE MOJOCHL. [lepen nmpoBepkoi
HAHECEHHYIO KpacKy pa3paBHUBAIOT Greinem. [lmacTuHKy ¢ HaHECEHHOW KpacKoi
B3BECILMBAIOT U, BBIUTA MAacCy IUIACTUHKH C TPEMsI HAHECEHHBIM IOJIOCAMH, OMPEACIISIIOT
KOJIMYECTBO HAHECEHHOM KpPacKH.

PacueT yKpeIBUCTOCTH Y, I/M?, IPOM3BOAAT IO (hOPMYJIaM:

CUMTasl Ha KPacKy MajsipHON KOHCUCTEHIUU

YV =a-10000/S;

CUMTasi HA CyXOW MUTMEHT

¥ =a(100-5)-100/S,

r7ie a — KOJIMYeCTBO HAHECEHHON KPacKu MaJIIpHOM KOHCUCTEHIUH, T;

b — conepxkanue onudbl B Kpacke MajsipHON KOHCUCTEHIINH, %0;

S — OKpallleHHas IJIOAb IJTACTHHKH, CM2,

OrnpeneneHue yKpbIBUCTOCTH MPOU3BOMAST JBaXKIbl. PacxoxieHue B pe3yJibTaTrax
MCIBITAHUI oMycKaeTcs He Gonee 5% s KPacoK ¢ yKpHIBUCTOCTHIO 10 100 r/m? u He
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bonee 7% 108 KPacoK C YKPBIBUCTOCTBIO 10 300 /M2 cumtas MakCHMAlIbHYIO
yKpbIBUCTOCTH 32 100%.

O06paboTKa pe3yabTaToB

Pe3ynbpTaThl ONBITOB 3aHOCAT B Ta0IMIYy 12.2.

Tabnuua 12.2
PesynbpTaThl onpeneneHuss YKPhIBUCTOCTH JTaKOKPACOYHBIX MAaTEPHAJIOB

KomnuectBo YKpBIBUCTOCTB
. Conepxanue
HaHECEHHOU OkparteHHas cpenHee
oJu(bI B Kpacke

Ne KpacKu N 1 () 116:011 3HAYCHUE

. MaJsipHOU OTIENbHOE

OmbITa MaJsipHOU IUTACTUHKU
KOHCUCTEHIIUU 2 3HaYeHue
KOHCUCTEHIINU b. S, cMm
a,r ’

OIMTPEJEJIEHUE BA3KOCTU KPACOYHBIX COCTABOB
Llenb paboThl — OCBOCHUE METOUKH OMPEICTICHUSI BI3KOCTH KPACOUYHBIX COCTABOB.
O6opynosanue: Bucko3umetp B3-4, cutro Ne(028, cekyHmomep.

Teopernyeckre CBeACHUS

BsizkocTthb KPacOYHOTr 0 cocTaBa XapaKTEPU3yeT
y1I000HAaHOCUMOCTh €r0 Ha OKpallMBaeMyIo MOBEpXHOCTh. [Ipu
Majioil BSI3KOCTH IMPOUCXOJHUT CTEKAaHUE KPACOYHOIO0 COCTaBa C
BEPTUKAJIHLHON WM HAKIOHHOM MOBEPXHOCTH, a OoJbllas Mpe-
ISATCTBYET HAHECEHUIO Ha OKPALIMBAEMYIO TOBEPXHOCTh TOHKOIO
CJO41.

Bs3KOCTh KpacOYHBIX COCTAaBOB OMPENESAIOT C MOMOIIBIO
Brucko3umeTpa B3-4 (puc. 12.3), KOTOpbIN MpeacTaBiseT coOoi
HAJTMHAPUYECKUIN pe3epByap 3, Mepexosiiuidi B MOJIbIA KOHYC C
comwtoMm 2. O6bem Buckozumerpa — 100 mi, BeicoTa comia — 4
MM, JHaMeTp oTBepctus comia — 4 wMM. Buckosumerp
3aKpEIUISIOT B IITATUBE.

VYcnoBHON BSI3KOCTBIO KpPACOYHBIX COCTABOB HAa3bIBAIOT
Bpemsi, ¢, uctedenus 100 mi uepe3 KaauMOpOBAHHOE COTILIO
BHUCKO3UMEpa Tmpu ompeaeneHHoi temmeparype (o0braao 20 °C). HcnbiThiBaeMbid
MaTtepras Heobxoaumo mpoduabTpoBaTh yepe3 cetky Ne 028, THraTenbHO MEepeMeniaTh u
OCTaBHThH B OKOe Ha 5—10 MuH, 9TOOBI BBIIIUIM MY3BIPHKHU BO31yxa. PesepByap
BHCKO3UMETPA HEOOXOJUMO MPOMBITH pPacTBOpPUTENEM, OOpaTUB 0cO0O€ BHHUMaHHE Ha
YUCTOTY OTBEPCTHS COILIA, U, €CIIU HY>KHO, €Ill€ Pa3 MPOMBITh PACTBOPUTEIEM; 3aKPEITUTh
BUCKO3UMETP B IITaTUBE 4 M C IOMOULIbIO BUHTOB YCTAHOBUTH €ro B TpedyeMoM
MOJIO’KEHUH.

[Ipu npoBeleHNH UCTIBITAHUS MO BUCKO3UMETP MOJACTABISAIOT cocysl 1 00beMOM He
MeHee 110 M 1711 CTOKa MCHBITBIBAEMOr0 MAaTEpUAIa. 3aTEM 3aXKMUMAIOT CHU3Y HalbLEM
OTBEPCTUE COIUIa W 3aloJHAIOT pe3epByap BHUCKO3UMETpPAa KPACOYHBIM COCTABOM,
uMeronuM temnepatypy 20 °C, ObICTpO OTHUMAIOT Najel OT OTBEPCTHUS U OAHOBPEMEHHO
nyckaroT cexkyHaomep. CekyHJAOMep OCTaHaBIMBAIOT MPU TMOSBICHUMU MPEPHIBUCTOU
ctpyu. Bpems ucreuenus 100 mu1 ucnbeIThIBaeMOro mMarepuaia u3 BUCko3uMeTpa B3-4 u
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OyZeT ero ycaoBHOM BA3KOCThIO. ONBIT NOBTOPSIOT TPU pa3a. 3HAUEHHE BA3KOCTH BBIUHUC-
JSI0T KaK cpeiHee apu(hMEeTHIECKOe TPEX ONpPEeIeTICHUM.

Odopmaenue oTuera

Pe3ynbpTaThl ONBITOB 3aHOCAT B Ta0auIy 12.5.

Tabnuna 12.5
Pe3ynbTaThl onpeneneHus BI3KOCTH KPACOYHBIX COCTABOB
Ne VYcnoBHas BA3KOCTh
onbiTa | (BpeMmsa ucreuenust 100 mn
KpPacOYHOT'O COCTaBa),c
OTJIEJIBHOE cpenHee
3HAYEHUE 3HaYeHUe

OIMTPEJAEJIEHUE ITPOYHOCTU ITTJIEHKU HA U3I'Nb

Ilenb  pabGoThl _— OCBOEHHWE METOJIWKH OMNPEHCICHUs] TPOYOCTH  TUICHKH
JAKOKPACOYHOI'0 COCTaBa Ha M3ruo.

O6opynoBanue: npudop LI

Teopernyeckre cBeACHUS

[IpoyHOCTh TIIIEHKM HAa W3rMO XapaKTepu3yeT €€ AJIACTHYHOCTh U CIIOCOOHOCTH
u3rudaThest 6e3 pas3pyiieHus. IT0 CBOMCTBO TUICHKH KPACOYHOT'O COCTaBa OMPENEISIOT C
nomonisto mkansl Tuokoctu. [Ipubop LI (puc. 12.4) npencrapnsier coboi cTaHUHY, Ha
KOTOPOM 3aKpEIIeHBI MIECTh OOJBIINX CTEpXKHEH nimuHoN 35 mm. [{nametp crepxHen 1 —
20, 15 u 10 MM, cedeHHe TUIOCKUX 3aKpyIJIeHHBIX cTepxkHel 2 — 5x10, 3x10 u 1x10 mm.
CraHuHYy KpemsT K Kparo CToJa.

JlanHoe ompenereHue BBIMOMHIIOT CleayomuM obpa3oM. Ha ouuieHHbsie oT
OKaJIUHBl M PKaBUYMHBI IUJIACTUHKKW U3 XkecTu TtoiuuHo 0,2-0,3 MM u pazmepom
JaKOKpacoyHbIX MOKpHITUH 20x100 MM HAHOCAT HCHBITHIBAEMBIN
Marepuajg METOJOM, IPEeIyCMOTpPEHHbIM B craHaaprax. llocie
BBICBIXaHHS IUICHKU IUIACTUHKY IUIOTHO MPUKUMAIOT K CTEPHKHIO,
MJIaBHO M3rHOArOT B TeueHue 2—3 ¢ mieHKoi BBepx Ha 180° BokpyT
crepxas guameTpoM 20 mMm. Ecnm mocne m3rumbaHus Ha IUICHKE
IIPU PaCCMAaTPUBAHUU B JIYIly HE 3aMETHBI TPCIIUHBI U IUICHKA HE  “esvapuvviusa
OTCAMBaeTCA, TO TPOM3BOAAT M3rMOAHWE MUIACTMHKH B apyrom  Moxpermaid (HID)
MECTE€ BOKPYI CTEp)KHS OUaMeTpoM 15 MM, 3aTeM B HOBOM MECTE€ BOKPYT CTEpXKHS
muametrpoM 10 MM # Tak janee A0 TeX IMOp, MOKa Ha IJICHKE HE OyayT OOHAapyKEHBI
YKa3aHHbIE BbIIIE U3MEHEHUS.

[Ipo4HOCTh MIIEHKU MPU U3THOE BBIPAKAETCSI MUHUMAJIbHBIM THAMETPOM CTEPKHS,
Ha KOTOpPOM JIaKOKpPACOYHOE TOKPBITHE OCTalOCh HENmoBpexkAeHHbIM. Hampumep,
«ruoKocTh» 10 03HauYaeT, YTO KpacoyHas TMJIEHKA HE pa3pylwiach MpH W3THOAHWU Ha
CTepkHAX auameTrpoM 15 m 10 MM, HO mpu U3ruOaHUU HA CTEPKHE JUAMETPOM 5 MM
IJIEHKA YK€ pa3pyuiaercs (00pa3yroTcs TPEIIUHbI).
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11. butyMHBIe BSKyLIHe BellecTBa (onpeaejeHre IyKTHIBHOCTH, IEHETPALMHU
U TeMIIepaTypbl pa3MsAryeHus oOuryma)

burymubele Bskymue (OMTYMbI) TPEACTABIAIOT COOOH  CIOXKHBIE CMECH
BBICOKOMOJIEKYJISIPHBIX YTJIEBOJOPOJOB U UX HEMETAIMYECKUX MPOU3BOAHBIX. BUTYyMBbI
OBIBAIOT TPUPOJHBIMH UM HCKYCCTBEHHBIMU (HE(PTSHBIMHU); TOCIEIHUE IIUPOKO
MPUMEHSIOT B CTPOUTENBCTBE M B MPOU3BOJCTBE PA3IUYHBIX TUIAPOU3OJISLHUOHHBIX
MarepuasnioB. HedTsiHbie OUTYMbI — MPOAYKTHI NepepabOTKU HEPTH U €€ CMOJHCTHIX
ocTaTkoB. B 3aBrcHMOCTH OT crioco0a NoJydeHHsl pa3inyaloT OCTaTOUYHbIE, OKUCICHHBIE U
KPEKHHIOBbIE HEPTSAHbIE OUTYMBI.

Hedranble OUTyMBbl MO BHEIIHEMY BHUAY HPEICTaBISAIOT COOOH TBEPAYIO WU
BA3KYI0O MacCy YEpHOro I[BeTa cO Cia0bIM 3almaxoM MHUHEpaldbHOro macia. LleHHbIMU
CBOMCTBaMHU 3TUX OUTYMOB SBIISIOTCS BOJOHENPOHUIIAEMOCTb, XUMUYECKast CTONKOCTH,
CIOCOOHOCTh pa3MsArdaThbcsl MPU HarpeBaHMM M CUEIUIITHCS C J€PEBOM, KAMHEM U Me-
TaJJIOM, a TakkKe ObICTpOTa HAapacTaHUsl BA3KOCTU NpHU OCThiBaHUU. HedTsiHbie OUTYyMBI
OPUMEHSIOT [JIsl MPUTOTOBJICHUS ac(albTOBBIX OETOHOB W PAaCTBOPOB, KPOBEJIbHBIX,
TUAPOU3ONISILIMOHHBIX M JIOPOXKHBIX MACTUK, MacT, AMYJIbCHUA U T.JA., a TaKXke B
POU3BOJICTBE KPOBEJIBHBIX U TUAPOU3OISAIIMOHHBIX MATEPUATIOB.

JUisi OlleHKM KayecTBa IMOCTYIUBIIETO Ha CTPOMUTENBCTBO HEPTIHOrO OHUTyMa,
YIIaKOBAaHHOTO B Tape, BCKPBIBAIOT 2 % yucia sSMUKOB, OOYEK UM MEIIKOB U OTOHUPAIOT
OT KaKJOr0 YIMaKOBOYHOIO MECTa OJMH KYyCOK Maccoi Okojio 1 Kr. 3aTeM KaxIblii KyCOK
pa30MBalOT Ha 4YacTH pa3MepoM He Oojee 25 MM, THIATENBHO MEPEMEUIUBAIOT, pa3-
PaBHUBAIOT, MOCJIEA0BATEIbHBIM KBAPTOBAHUEM JIOBOIST MaccCy cpeHei mpoOsl 10 2—3 Kr
U HampaBIIOT B CTPOUTENBbHYIO JabopaTopuio ajisi uchbeiTanus. B maGoparopun mnpoOy
JENAT Ha IBE PaBHBIE YAaCTU: OJHY UCIOJIB3YIOT JIJIsl IPOBEACHUS UCIIBITAHUI; BTOPYIO - B
ONEYaTaHHOM BHUJIE XPAHAT B TEUCHHE 2 MECSILIEB Ha CIy4ail TOBTOPHOT'O UCIIBITAHUS.

[lepen ompeneneHueM mokazateneil (pU3NKO-MEXaHUUYECKUX CBOMCTB OUTymMa €ro
HEO0OXO0IMMO 00€3BOJUTH, JIs Yero npoly B Hallke MOMEIIAOT B CYIIUIBHBIN mIKad uiu
Ha TecyaHylo OaHIO M JOBOJAT N0 TOJBUIKHOTO COCTOSIHUSA, HarpeBas TBEpIbIe U
noJyTBEpAble OUTyMbl 10 TemmepaTypsl He Bbimie 120 - 180°C B 3aBHCHMOCTH OT HX
BSA3KOCTH. 3aTEM PACIUIaBICHHBIN OMTYM IPOICKUBAIOT Yepe3 CUTO ¢ oTBepcTHsiMu 0,6 —
0,8 MM ¥ TIIATEJIBHO MEPEMENINBAIOT 10 MOJHOTO YAaleHUs My3bIpbKOB Bo3ayxa. [locie
OCTBIBaHUA MP0OA OUTyMa CUUTAETCS MOATOTOBICHHON K MPOBEACHUIO UCTIHITAHUH.

[Tpu omenke kadecTBa HEPTIHBIX OUTYMOB B JaOOpPaTOPUU OMPEICISIOT BA3KOCTH,
PaCTSKUMOCTb, TEMIIEPATYPY Pa3MSTUCHHS U BCIIBIIIKH.

st BeIToNIHEHUs JabopaTopHO paboThl 1Mo Teme «bBbUTyMHBIE BSIKYIIHE»
MOATPYIITY CTYACHTOB pa3leisioT Ha Opuraabl MO TPU-YETHIPE UYEJIOBEKa, MPU ITOM
Kakgasi Opurazia UCTBITHIBACT MO OJHOMY pa3zy OMTYM OJIHOW M3 MapoK, OMpEnemsis Tpu
OCHOBHBIX CBOMCTBA: BA3KOCTb, PACTSIKUMOCTh U TEMIIEPATYPY pa3MsaryeHus. Pe3ynbratsl,
MOJIyYEHHbIE MPU UCIIBITAHUU OUTYMa, CTYACHTBI 3aHOCST B KYpHaJ JJIsl 1Ta0OPATOPHBIX U
npakTudeckux pabor. Ha ocCHOBaHMM pe3ylbTaTOB WCIHBITAHUA W CPAaBHEHUS HUX C
tpeboBanusamu ['OCTa (cm. Ttabmumy 10.1, c. 190), cTymeHTHl IOJDKHBI ClelaTh
3aKJTIOYCHHE, K KaKOW MapKe CIeayeT OTHECTH OUTYM, UCIIBITAHHBIN KaXK0i OpUranon.

OIIPEJEJIEHUE BA3KOCTU BUTYMA

Llesib 1 3a/1a4y pabOThI — OCBOEHUE METOIMKH OINPEEIICHHS BI3KOCTH OUTyMa.

OOBeKThl UccAeA0oBaHUs, 000pY/IOBAHWE, MaTepUalbl W HArJSJIHbIE TOCOOUS:
MIEHETPOMETP, CEKYHIOMED, IIKa( CYIIUIbHBIMN.

OO6u1ue nosoXeHus (TEOPETUYECKUE CBEICHHUS)
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BszkocTh  (meHeTpainuioo) HePTIHOrO OuTymMa ONPENENsoT MOpU  MOMOIIU
CTaHAAapTHOro mpubopa - mneHeTpomerpa. I[lo riyOuHEe NpOHHKAHUA B OUTYM WIJIbI
npubopa nox Harpy3koi 1 H B Teuenue 5 ¢ npu temneparype 25 °C cyasT o BA3KOCTH
ouryma. Bs3kocTh BbIpaXaroT B TIpajgycax, OpuyeM 1° COOTBETCTBYET TIIyOMHE
poHUKaHusA urisl Ha 0,1 mm.

[lenerpomerp (puc. 10.1) cocTouT M3 METALIMYECKOIrO
mTaTtuBa 1, HIKHSAS 4YacTh KOTOPOTO MPEICTABISIET COOOM
OMOPHYIO IUIOIIAJKY C TpeMsl YCTAHOBOYHBIMU BUHTaMH JUJIs
NpUBEACHUS €€ B TOPU3OHTaJIbHOE MojoxkeHue. K omopHoi
IJIOMIAJIKE MPUKPEIUIEH BPAIIAIOIIUNACS MPEIMETHBINA CTOIUK 9
JUIsl YCTAaHOBKM KpHUCTaJu3aTtopa 8§ oobemoM He meHee 0,3 1 u
BbICOTOM 45-50 MM C METaUIMYECKON [MUIMHIPUYECKOMN
YalKou BbICOTOM 35 MM W auaMeTpoM 55 MM, B KOTOPYIO
MOMENIAIOT UCIBIThIBaeMbli OuTyM. Ha BepXHeM KpoHINITEHHE
mTaTuBa YKperuieH nudepOnat 2, pasaeneHHbld Ha 360°, u
KOHTaKkTHas peilka (kpemaibepa) 3, [BHXKEHHE KOTOPOH
nepenaercs crpenke Iudepdnara. Ha HkHEM KpoHIITEHHE
3aKperyieH CBOOOJHO TMaJalolluid CTepKEHb C UIIo 6 u
rpy3oM ob6mieit maccoit 100+£0,01 r, ynmepkuBaemblii cTomopHod KHomkoit 4. COoky,
HECKOJIBKO BBIIIE MPEAMETHOTO CTOJIMKA, K CTOMKE MIAPHUPHO MPUKPEIUICHO 3epKayio 5.
CranbHas uria neserpomerpa aiuHor 50,8 MM u quametpom 1 — 1,02 MM 10DKHA OBITH
3aKajieHa U TIIATeNIbHO OTHoJupoBaHa. OcTpue Uribl JOJIKHO OBITH 3aTyIuieHo. J(uametp
3atyrieHHou yactu 0,14-0,16 mwm.

X0J1 paboThI (MOPSAOK BBIMOJTHEHUS PAOOTHI)

[IpenBaputenbHO OOE3BOKEHHBI M MPOILEKEHHBIH OUTYM pacIUIaBISIIOT Ha
NECYaHOW WJIM MacCJIsTHOW OaHe WM B CYIIMJIBHOM IIKa(y A0 MOJBHKHOTO COCTOSIHUS (HE
neperpeBass OMTyM) W THIATENBHO MEPEMENIMBAIOT A0 TOJHOTO YAAJIEHUS Iy3BIPHKOB
BO3/lyxa. 3aTeM OUTYM HAJIMBAIOT B METAJUIMYECKYIO YaIIKy Ha BBICOTY He MeHee 30 MM H
BbIZICP)KUBAOT Tpu Temriepatype 18-20 °C B Teuenuwe 1 4, mpemoxpansisi oOpaser] OT
IBLIH.

[Tocne aToro yamky ¢ OUTYMOM MOMEIIAIOT B BaHHY ¢ BOJIOU, Harpetoi 1o 25 °C, u
OCTaBIAIOT Ha 1 4 Mo wWcmblTaHus. BbicoTta cnmost Boxbl Haj OUTYMOM JOJKHA OBITH HE
MeHee 25 mm. Temnepatypy B BaHHE TIOJIICPKUBAIOT TMTOCTOSTHHOM, TOOABIISASI TOPSYEH HIIN
xonoaHou Boabl. Konebanusi Temnepatypbl BOJbI B BAHHE HE JIOJHKHBI IpeBbimaTth +0,5
°C.

Yepes 1 4 yamky ¢ OUTYyMOM MOMEMIAIOT B KPUCTAJUIN3ATOP, HATIOTHEHHBIA BOJIOH,
uMmeromet  temmneparypy 25 °C. Kpucrtaumszatop yCTaHaBIMBAIOT Ha  CTOJIMK
nenerpomerpa. [loaBoAsST ocTpue Uribl K MOBEPXHOCTU OUTyMa, MIPU 3TOM HIJa JOJKHA
CJIeTKa KacaTbCsd OMTyMa, HO HE BXOAUTH B Hero. J{Jis o0aerdenus 3Toil onepauuu CIIyKuT
3epkano. Kpemanbepy AOBOAST 10 BEpXHEH IMUIOMIAAKH CTEP>KHS, HECYLIEro Wiy, U
YCTAaHABIUBAIOT CTPEJIKY Ha HyJIb WM OTMEYAIOT €€ IOJIOKEHHUE, TIOClIe Yero
OJTHOBPEMEHHO ITYCKAalOT CEKYHJIOMEpP M Ha)XXUMalOT CTONOPHYIO KHOIIKY, JaBasi WrJje
CBOOOJIHO BXOJUTh B OUTyM B TeueHue 5 c. Ilo ucTtedyeHum 3TOro BpPEMEHH KHOIKY
OTIYCKAIOT. 3aT€M JAOBOJSIT HUKHIOIO YAaCTh KpeMallbephbl 10 BEpXHEN IUIOMIAJAKUA CTEPIKHS
C WIJIOH, U CTpeJIKa, MEePe/IBUTAIOIAsACs BMECTE C KPEMAJIbepOl, MOKa3bIBAET PACCTOSHUE,
rpaj, TpOMIECHHOE UTJION 3a 5 C.
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Omnpenenenue NOBTOPSIIOT TPU pa3a B Pa3IMUYHBIX TOUKAX HA MOBEPXHOCTH OUTyMa,
OTCTOSIIIMX HE MeHee yeM Ha 10 MM OT KpaeB Hallku U OJHA OT Apyrou. CpenHee
apu(MeTHUYeCKoe HJTHX ONpeNeNieHWHd JaeT 3HAauYeHHEe MPOHUKAHHUS B Trpaaycax,
COOTBETCTBYIOLIEE INTyOMHE MMPOHUKAHUS UIJIBI B IECATHIX JOJIIX MUJUIUMETpa. Pacxoxe-
HUE MEX]y pe3ylbTaTaMH ONpeneSeHUsl TTyOuHbI IPOHUKAHUSA, TTOJYYEHHBIMU B KaXXJ10M
13 TPEX ONBITOB, HE JOJKHO MPEBBIIATH CIECAYIOINX 3HAUCHUN:

I'mybuna mnponukanus wuriasl, rpag 150-200 75-150 25-75 Jo 25
Pacxoxnenue, rpajn 10 5 3 1

[Ipu OonbIINX PACXOXKIECHUIX PE3YIIHTATOB UCTIBITAHUE CIIETYET [10BTOPUTD.

[locne xkaxmoro morpyxeHus (ompeneneHus) Wray BBIHUMAIOT U3 THE3Aa,
OOMBIBAIOT OEH3MHOM OCTPHE U HACyXO BBITUPAIOT.

ConepxaHue oT4eTa:

Pe3ynbpTaThl onbITOB 3aHOCAT B Ta0auiy 10.1

Tabmuua 10.1
Pesynbratel onpenenenus BA3KOCTH OUTyMa
Temneparypa | Homep | ['myOuna
UCTIBITAHUSI | ONIBITA | IPOHUKHOBEHUS HIJIbI
(menerpanus),
0,1 mm
OTJEJIBHOE | CpeaHEe
3HAaYCHHE | 3HAYCHHE

OINPEAEJIEHUE PACTAXXKUMOCTU BUTYMA

Lenb 1 3a/1a41 pabOThI — OCBOEHUE METOJIUKH OIPEACIICHUS PACTIKUMOCTH OUTyMa.

OOBEKThl UCCIEIOBaHUs, O0OpYJOBAHHME, MaTepHalbl M HATJAAHBIE OCOOUS:
TYKTUJIOMETP, HEQTIHOU OUTYM.

OO01Me MonoXKeHus (TEOPETUIECKUE CBEJICHNUS)

PacTssKkuMOCTBIO (IyKTUIIBHOCTBIO) HA3bIBAIOT CBOMCTBO OMTYMOB BBHITSTHBATHCS B
TOHKHWE HUTHU TOJI BJIUSHUEM MNPUIOKECHHON PACTITUBAIOIIEH HArpy3ku. PacTsKUMOCTh
XapaKTepu3yeTcs JUIMHOM HUTHU J10 pa3pbiBa ee mpu temmneparype 25 °C u CKOpOCTH BBITS -
TUBaHUS 5 CM/MUH U BBIPAXKACTCS B CAHTUMETpPAX.

PactsokuMocTs OMTYMOB ompenenstoT Ha mpubope - aykrtwiomerpe (puc. 10.2),
KOTOPBIN TIPENCTaBIsieT COOOW JEPEBSHHBIN SIIUK, TMOKPHITHIM BHYTPU OIIMHKOBAHHOMN
cranpto. [lo Bcenl mnHe AlMKa MPOXOIUT YEPBSIYHBIM BUHT | ¢ HAaCa)K€HHBIMU Ha HETO
JIBYMs caja3KaMU 2, KOTOPbIE€ MEPEABUTAIOT M0 BUHTY MPHU MOMOIIYM MaXOBUYKA BPYUHYIO
WM TIPU TIOMOIIU dJIeKTpoaBuraress 3. Ammk cHaOXeH MIKaioi, M0 KOTOPOH CKOJB3UT
yKa3aTesb, 3aKPEIUICHHBIN Ha caja3Kax.

OO6u1ue nosoXKeHus (TEOPETUYECKUE CBEICHUS)

[loAroTOBNEHHBI K UCHBITAHUIO OUTYM pAaCIUIABISIIOT, MEPEMENIMBAIOT U TOHKOMN
CTpyeil HanuBalOT B JaTyHHble cOopHbie (opmbl 4 ¢ HeOombiuM u30bITKOM. Ilepen
3IMBKOM OWTyMa BHYTPEHHHME IIOBEPXHOCTH (OPM CMa3bIBalOT CMECBhIO TajldbKa C
ruiepuHoM (coctaB 1 : 3) U ycTaHABIMBAIOT HA METAJUIMYECKYIO MIAacCTUHKY. DopMbl ¢
outyMoM oxJaxaaroT B TedyeHne 30 mMuH B momenieHnu ¢ Temmeparypourt 18—20 °C u
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MOCJIE 3TOTO TOPSYMM HOXKOM Cpe3aloT M30BITOK OWTymMa B JBa MpHEMa, OT CEPEIHUHbI
(OpMEI K €€ KpasiM.
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Puc. 10.2. JyktuiomeTp

O6pazen; 6butyma ¢ (opMOIl U MIACTUHKON MOMEIIAIOT B SIIIUK TYKTHJIOMETPa, Kyaa
peaBapUTEILHO HaMTa Boja TemnepaTypoir 25 °C, U BbIICPKUBAIOT B HEM B TCUCHHE
1,5 4, cnenst 3a TeM, 4TOOBI TeMrepaTypa Bojbl Oblia nmoctosiHHon 25+0,5 °C. Cnoit BoJibI
HaJl 00pa3loM JOHKEH OBbITh HEe MeHee 25 MM. 3aTeM, MPOBEPUB CKOPOCTh JIBUMIKCHHS
caja3oK W TeMIepaTypy BOJbI, 3aKpeIvissioT (opMy B AYKTHUIOMETpe (HAJACBaIOT €€ Ha
mMTUQTHI, YKPEIUICHHBIC Ha calla3kaX U CTOMKE SIIUKA), OTHUMAIOT OOKOBBIE YaCTH (HOPMBI
Y BKJIFOYAIOT AJICKTPOJIBUTATENIh WJIM HAYMHAIOT BpallaTh MaXxOBHUK, PacTATHUBAs OUTYM CO
CKOPOCTBIO 5 cM/MUH. J|MMHYy HUTH OWTyMa, CM, OTMEYCHHYIO yKa3aTeJieM B MOMEHT €€
paspbiBa, MPUHUMAIOT 3a MOKa3aTeNlb PACTSHKUMOCTH OuTyMma. VMcnbiTaHue mpoBOAST TpU
pa3za, M. 3a OKOHYATEIbHBIM pe3yJbTaT MPUHUMAIOT cpefHee apupMETHYecKoe Tpex
OIIPEICIICHU.

[Ipu ompeneneHun pacTHKUMOCTH OUTYMOB, MMEIONIMX IJIOTHOCTh 3HAYUTEIHHO
Oompiie (WM MEHBIIE) €AUHMIIBI, IUIOTHOCTh BOJIBI COOTBETCTBEHHO WIIM IOBBIIIAIOT
pacTBOpPOM TIOBAapEHHOM COJIM, WM TIOHIKAIOT J00AaBJIEHHEM CHHPTA, YTOOBI HHUTH
pacTsAruBaeMoro OuTyMa He BCIUIbLIA U HE TIOTOHYIIA.

ConeprxaHue oTyeTa:

Pe3ynbTaThl onbITOB 3aHOCAT B TaOmiy 10.2

Tabmuna 10.2
Pe3ynbpTaThl onpeienieHus pacTsHKUMOCTH OUTyMa

H PactsxumMocTs, MM
oMep OTJICJIBHOE cpenHee
OIbITA | 3HAYCHUE 3HAUCHUEC

OINPEAEJIEHUE TEMIIEPATYPBI PASMATYEHUA BUTYMA

Henb ¥ 3amayn paboOTbl — OCBOEHHUE METOJMKH OINPEACIICHUS TEeMIEpPaTy pbl
pa3MsirueHust OuTyma.

OOBEeKThl HuccaeAoBaHUsA, 000pY/IOBAHWE, MaTepUalbl W HArJSIHbIE NOCOOUS:
MpUOOp «KOJBLO U 1Iap», TEPMOMETP, CEKYHIOMED.

OO61u1ue nosoxKeHus (TEOPETUYECKUE CBEICHMUS)

TemmepaTypa pa3MsrdyeHus: MO3BOJSET CYAUTh 00 OTHOCUTENILHOM TEMIOCTOMKOCTH
W CTENEHU pa3MsIryaeMocTH OWUTYMOB MpU HarpeBaHud. Temreparypy pa3MsrdeHus
OmnpenenaoT Ha npubdope «konblo u map» (puc. 10.3), KOTOpbIH COCTOMT U3 Tpex
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METAJUIMYECKUX IIJIACTUH, CKPEIJICHHBIX HA ONPEACICHHOM PAaCCTOSIHUM OJHA OT APYrou
NPOXOIAIIUMH Yepe3 HUX U IPUKPEIUICHHBIMU K HUM METAIIMYECKUMH CTEPKHAMMU.
Paccrosanue Mexay AByMs HM>KHUMH IUIACTUHAMU paBHO 25,4 MM. B cpennell muactuse
MMEIOTCS [1Ba OTBEPCTHS, B KaXJO€ M3 KOTOPBIX BCTABISIOT JIATYHHBIE KoJjbLoa |
BHYTPEHHUM JauaMmeTpoM 15,88, BeicoTol 6,25 u TommuuHON cTeHOK 2,38 MM. B cepenune
BEPXHEN IJJACTUHBI UMEETCSI OTBEPCTUE, B KOTOPOE BCTABIIIOT TEPMOMETP 4.

Puc.

JUTSL OTIPEICTICHUsI TeMIIepaTyphl pa3MsardyeHusi OuTyma

X0 paboThl (TOPSIOK BBIMOJHESHUS PAOOTHI)

Temmnepatypy pasMsruyeHuss OWTyMa IO METOAY «KOJBIIO M IIap» OINPEACSIOT
cieayromuM odpa3oM. JlaTyHHBIE KOJbIIa YKJIAIBIBAIOT HA METAIUTMYECKYIO TUIACTUHKY U
CMa3bIBalOT CMEChIO Tajibka ¢ TriaulepuHoM (coctaB 1:3). 3aTeM 3amojHSIOT HX C
HEKOTOPBIM U30BITKOM pacCIlJIaBJICHHBIM U IepEeMEIIaHHbIM B TeUeHHUE 15 MUH OuTymMoMm 2.

[Tocne oxmakaeHuss M30BITOK OMTyMa Cpe3ar0T HarpeThiM HOXKOM BPOBEHB C Kpas-
mu. KonbIla ycTaHAaBIMBAIOT TOPU3OHTAIHFHO B OTBEPCTHS HA CPEIHEH IJIacTUHE TTpUOopa.
TepMoMeTp BCTaBISIIOT B CPEAHEE OTBEPCTUE BEPXHEW IUIACTUHBI TOYHO MO OCH Tak,
9TOOBI PTYTHBIN MIAPUK €T0 OBLT HAa HXYKHEM YPOBHE KOJIbIIA.

[TpuGop c koibIAMU CTaBAT B CTakaH 6, HANOJHEHHBIM IUCTUJUIMPOBAHHOW OX-
naxaeHHoN Boaou ¢ temnepatypoit 5 °C. Uepe3 15 muH npubop BEIHUMAIOT U3 CTaKaHa,
Ha KaXJI0€ KOJIBIIO B IIEHTPE MOBEPXHOCTH OMTYMa KJIAIyT CTAIHHON MAPUK 3 TUAMETPOM
9,5 mm 1 maccoit 3,45-3,55 r 1 nmomemaroT mpudop B TOT ke cTakaH. CtakaH ¢ mpruOOpOM
CTaBsT Ha acOECTOBYIO CETKY, HATPEBAIOT HA ra30BOM TOPEJIKE WM CIIUPTOBKE TaK, YTOOBI
CKOpOCTh ToabeMa TemrepaTypbl coctaBmsuia 5 °C/mun. [Ipu HarpeBaHum OuUTyM pas-
MST4aeTcs U CTAJIbHOM IIApUK BMECTE ¢ OMTYMOM IMPOXOJUT CKBO3b OTBEPCTUE KOJIBIIA.
Temmepatypa, Ipu KOTOpO# AeOPMUPYIOMUNUCS OUTYM IOJ IEMCTBUEM MAacCChl IIapyKa
KOCHETCS HWXHero aucka mnpubopa (puc. 10.4), npuHumaror 3a
TeMIiepatypy pazMsiruenus. Eciu temmneparypa pa3MardyeHus Outyma mno
METOZy «KOJIBIIO M IIap» OKaxkeTcs, Hampumep, paBHoit 70 °C, To
cokpanieHHo 3anuceiBaroT «70 °K wm II». B Tom cnywae, korna
Temrneparypa pazMsruyenus: outyma Beiiie 80 °C, nmpubop 3anoiHsSII0T HE
BOJIOM, a TIUUEpUHOM; oOpasel] mepe] HMCIBITAHUEM BbIICPKUBAIOT B
tedueHue 15 mun npu temneparype 32 °C.




Pe3ynpTaThl onbITOB 3aHOCAT B Ta0auIy 10.3.

WcnbiTaHue mpoBOAST JBa pasza, U TeMIEpaTypy pa3sMsArdeHus
cpeaHee apupMETHUECKOE ABYX OMPEACICHUM.
CoJzeprxkaHue oT4eTa:

Taomuna 10.3

Pe3ynbpTaThl onpeneneHus TeMIepaTypbl pa3MsirdieHust Outyma

BBIYUCIAOT KakK

Howmep

Temneparypa pasmsryenus, °C

OIIbITAa

OTACIBHOC 3HAYCHUC

CpCAHCC 3HAUYCHUC

Tabomuna 10.4

DuU3MKO-MEXaHUUECKUE CBOMCTBA He(i)TSIHBIX 6I/ITyMOB

['my6una PACTSLKIMO g“eMHepaTypa,
Mapka MPOHUKAHU C, He HIKE
CTh npu 25
outyma s UTJIBI TIPH |,
C, cM, HE
25 °C, 0,1 pa3MsIT |BCIIBIII
MeHee
MM YCHHS |KH
CtpoutenbHble OUTYMBI
bH-50/50 |41-60 40 50 220
BbH-70/30 |21-40 3 70 230
BbH-90/10 |5-20 1 90 240
Kposenbubie OUTYyMBI
BHK- 140-220 He 40-50 {240
45/180 HOPMHPYET
cs
BHK-90/40 |35-45 To xe 85-95 (240
BHK-90/30 |25-35 To xe 85-95 |240
JlopoXHBIEC OUTYMBI
BH/I- 201 - 300 35 200
200/300 a
BH/I- 131-200 |65 39 220
130/200
BH/I- 91-130 60 43 220
90/130
BbH/1-60/90 {6190 50 47 220
bH/1-40/60 |40-60 40 51 220

12. JIutepatypa
Bemnesckas B.I'. Hepaspymaromue MeTOabI
MaTepuaioB

HCIIbITAHUM CTPOUTCIIbHBIX

yae0HO-MeTou4YecKoe TmocoOue (J1abopaTOpHBIA MPAKTUKYM) IS

ctyaeHToB HamnpapieHus noarotoBku 08.03.01 CtpourtenbctBo (mpoduias «IIpon3BoacTBO
1 TIPUMEHEHHE CTPOUTEIBHBIX MaTEpHaoOB, W3ACIUNH W KOHCTPYKIWi») / BemrneBckas
B.I'., Kopuuenko C.B., Mamuuun JI.I.. — MakeeBka : JloHOacckas HallMOHaJIbHas
akameMus ctpouTenbcTBa M apxutektypsl, ObC ACB, 2020. — 91 c¢. — Tekcr :
3JIEKTPOHHBIN // DnekTpoHHO-OmOImoTeuHas cucrema IPR BOOKS : [caiit]. — URL:
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