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Hacrosimuit cranmapt pacrnpocTpaHsieTcss Ha TPYHTBI 0€3 JKeCTKHX
CTPYKTYPHBIX CBSI3€H M yCTaHaBJIMBAET METObI JJAOOPATOPHOTO OINpEaeIeHHs
X (U3MYECKNX XapaKTePUCTHK — BIAXHOCTH W IUIOTHOCTH IIPH
HCCJIEIOBAHUAX TPYHTOB JUIL CTPOUTENILCTBA.

CraHaapT He pacnpoCTpaHsIeTCsl HA KPYITHOOOJIOMOYHBIE TPYHTHI.

OCHOBHBIE TEpMUHBI, NPUMEHSEMBIE B HACTOSIEM CTaHAapTe, U HX
IMOSICHEHUSI IPUBEICHBI B CIIPAaBOYHOM NPWIIOKEHUH 1.

1. OBIIME TOJIOKEHUSA

1.1.0160p, ynakoBKy, TPaHCIIOPTUPOBAHUE U XpaHEHHE 00pa3LOB IPyHTA
HEHAPYIICHHOTO CIOXKEHHsI (MOHOJIMTOB) M HAPYIICHHOTO CIIOXKEHHUS CIICAyeT
npou3BoauTh B cootBercTBUM ¢ [OCT 12071—84.

1.2. TloaroroBka K HMCHBITAHHSM M ONPEAEICHHE IUIOTHOCTH MEP3JIBIX
FPYHTOB JOJDKHBI ~TIPOBOJUTHCS B  IOMEIICHWM C  OTPULATEILHOM
TEMIIEpaTypoll BO3/yXa, Ha HE NOABEPraBLIMXCS OTTaUBaHUIO OOpaslax.
[lepex ucnbITaHUSAME OOpa3Lpbl AOJDKHBI OBITH BBIIAEPXKAHBI NMPU 33JaHHOM
OTpHLATEIEHON TeMIlepaType He MeHee 6 .

1.3.Meton onpeseneHus: XapaKTepUCTHKN BEIOUPAETCS B 3aBUCUMOCTH OT
CBOWCTB I'pYHTa B COOTBETCTBUH C Tabi. 1.

1.4. OOopynoBanre W MaTepualibl, HEOOXOAWMBIC JUIS OIpPEICICHHS
(pu3nueckux XapakTEpUCTUK TPYHTOB, IIPUBEAEHBI B  00s3aTEIHHOM
ITPUIIOKEHUH 2.

1.5. ®dusnyeckre XapaKTEPUCTUKH CIEIYeT ONpeNesaTh HE MEHEe uYeM
Ul IBYX MapajuieibHBIX TPOo0, OTOMpaeMbIX M3 HCCIeIyeMoro ooOpasia
rPYyHTA.



Onpenensemast Pasnen macrosmero Meton I'pynTsI
XapaKTepUCTHKA FPYHTA CTaHJgapTa onpe/ieTIeHUs (001aCTh IPUMEHHMOCTH METO/Q)
BraxHOCTB, B TOM 4HCIIE 2 BricymmBaHue 10 IOCTOSIHHOM MacChl Bce rpyHTHI
THIPOCKONIUYECKAs]
CymMapHast BIa)XKHOCTh 3 Cpenneit npoboit Mepanele  CIOMCTOM M CET4AaTOH  KPUOTEHHOM
BrnaxHocTb TEKCTYpBI
Bra)XHOCTB rpaHHIIBI TEKYYECTH 4 Ilenerpanust KoHycom ITb11€BaTO-TIIMHHUCTHIE
5 PackateiBanue B XryT To xe
Bra)xHOCTb IpaHUIIBI
pacKaThIBaHUS
Ipunoxenne 12 IpeccoBanue To xe
6 Pexymum KoIbIoM Jlerxo mommaronuecs BEIPE3KE WM HE COXPAHSIONINe
cBOI0 (popMy Oe3 Kojblla, ChITydyeMep3lbie U C
MacCCUBHOI KpPHOTEHHOM! TEKCTYpOil
7 BsgemmBanue B Buzie napaduHupoBaHHbIX | IIblIeBaTO-IIIMHUCTBIC  HEMEp3IbIe, CKJIOHHBIE K
ITnoTHOCTH IpyHTA 00pa3noB KPOIIECHHIO MU TPYAHO MOAIAIONINECS BHIPE3Ke
8 B3BemmBaHue B HEUTPaIbHON KHJIKOCTH Mep3insble
IInotHoCcTH
IInotHOCTH CyXOro rpyHra 9 Pacuernbrit Bce rpynTh!
10 ITuxkHOMeTpUUeckuii ¢ BOJOM Bce rpyHTBI, KpoMe 3aCOJIEHHbBIX M Ha0yXarolux
[TnoTHOCTH YacTHI TPyHTA 11 To xe, ¢ HEUTPaIBbHON KHIKOCTHIO 3aconeHHble 1 HaOyxaromue

Tabmuma 1



TIpunoxenune 13

Meroj IByX MUKHOMETPOB

3acoseHHbIe




1.6.3HaucHHe XapaKTEPUCTUK BBIYUCIIAIOT KaK CPEeIHEE apU(PMETHIECKOE
M3  pe3ydbTaTOB  MAapajUICIBHBIX  ONpeJeicHud.  PasHumma — Mexmy
MapajuicIbHBIMU  ONPEICICHUSMUA HE JOJDKHA MPEBBIIATh 3HAYCHUH,
YKa3aHHBIX B 00s3aTelbHOM mpwiokeHun 3. Ecny pa3HHIla MPEBEBIIACT
JTOMTYCTUMYIO, KOJTMYECTBO OTPEACICHU CIEeyCT YBEIMYUTD.

1.7. Ilpn o6paboTKe pe3yabTaTOB MCIBITAHUN IUIOTHOCTH BBIYHCISIIOT C
rounocteio go 0,01 rlem® BakHOCTB 1o 30 % — ¢ tounocteo no 0,1%,
BiaxHocTh 30 %u BeIlIe — ¢ TOYHOCTHIO 10 1 %0.

1.8. TlorpemiHocTh U3MEpPEHUs] MacChl (B3BELIMBAHMS) HE JOJDKHA

IMPCBBIIIATH:
npu macce ot 10 mo 1000r ....... 0,0
» » or 1lmo Bkr ....... 5r

1.9. Jlamnple o wmecre oTOOpa 00pa3LOB TPYHTOB M DE3yJbTaThI
omnpeleNieHnil X (PU3NYECKMX XapaKTepUCTHK 3alKChIBAIOT B JKypHalax,
(opma KoTOpBIX pUBEEHA B peKOMEHAyeMbIX IprioxeHusx 4—10.

2. OITPEJAEJIEHUE BJIA’KHOCTU 'PYHTA METOJIOM
BBICYIIMBAHMS 10 MOCTOSHHON MACCBHI

2.1. BnaxXHOCTh TpPYHTa CIIEAYET OMPEACNIATh KAK OTHOILICHHE MAaCChl
BOJIbI, YAJICHHOW W3 IPYHTA BBICYIIMBAHHEM JI0 MOCTOSTHHOW MacChl, K Macce
BBICYILIICHHOT'O IPYHTA.

2.2.1ToAroToBKA K UCIIBITAHUAM

2.2.1. TIpoby rpyHTa I ONPEACICHUS BIAKHOCTH OTOMPAOT Maccoit
15—50 r, momem@aOT B 3apaHee BBICYNICHHBIA, B3BCIICHHBIA U
IPOHYMEPOBAHHbII CTAKAHYHUK U IJIOTHO 3aKPHIBAIOT KPBILIKOH.

2.2.2.TIpo6sl TpyHTa IS OMPEACICHUS TUTPOCKONMUYECKON BIAKHOCTH
rpyara mMaccoii 10—20 r orbuparoT CrocoO0M KBapTOBaHWS W3 TPYHTa B
BO3/YILIHO-CYXOM COCTOSHUH pacTepToOro, MPOCESHHOTO CKBO3b CHTO C
cetkoit Ne 1 W BBIACPKAHHOTO OTKPBITBIM HE MCHEE 2 Y NIPU JAHHOMN
TEMIIEPaType U BIAKHOCTH BO3/yXa.

2.3.TIpoBenenune nCOBITAHUI

2.3.1.TIpo0Oy rpyHTa B 3aKPHITOM CTAaKaHYMKE B3BECIINBAIOT.

2.3.2. CrakaHYdK OTKPBIBAIOT W BMECTE C KPBIIIKOW IOMEIIAIT B
HarpeThli CymMIbHBINA IMKad. ['PyHT BBICYIIMBAIOT IO TOCTOSHHONH MAacChl
npu temmeparype (105 + 2)°C. 3aruncoBaHHbIE TPYHTHI BHICYLIMBAIOT MPH
remrepaType (80 2)°C.

2.3.3.Tlecuanblc TPYHTHI BBHICYIINBAIOT B TE€YCHUE 3 U, & OCTAIbLHBIC — B
Te4eHue 5 .

[Mocnenyromiye BhICYIIMBAHUS MIECYAHBIX TPYHTOB MPOU3BOAAT B TEUCHHE
1 4, ocTaNbHBIX — B TeUSHHE 2 U.

2.3.4. 3aruncoBaHHbIC TPYHTHl BBICYIIMBAlOT B TEYCHHE 8 d.
[Tocienyromye BHICYILIMBAHKS IPOU3BOAT B TeUEHHE 2 U.

2.3.5.Tlocne KaxI0ro BBICYIIMBAHUS IPYHT B CTAKAHYMKE OXJIAXKIAIOT B
OKCHUKATOPE C XJIOPUCTHIM KaJbIMEM [0 TEeMIepaTypbl MHOMELICHUS H
B3BELIMBAIOT.

BeicyninBaHue TPOU3BOIAT 1O MOJYyYSHHS] PAa3HOCTH Macc IpPyHTa CO
CTaKaHYMKOM IIPH ABYX IOCIICAYIOIIMX B3BelMBanusx e 6omee 0,02r.

2.3.6. Ecaiu mnpu MOBTOPHOM B3BCIIMBAHWK TPYHTA, COIACPIKAIICTO
OpraHHYeCKUe BEIeCTBA, HAOMIOAACTCSl YBEINYECHHE MAcChl, TO 32 Pe3yJIbTar
B3BELIMBAHMS IPUHUMAIOT HAMMEHBIIIYIO MacCy.

2.4.006paboTKa pe3yIbTaTOB

2.4.1 . BrnaxxHoCTh TpyHTa W, %0, BBIYHCIISIOT TI0 (hOopMyIIe

w=10((m— m)/( m—rﬁ, )

rae m —macca ImyCcToro CtTakaH4umka ¢ KprHIKOﬁ, T,
My — Macca BJIaXXKHOTO I'PyHTA. CO CTAKaHYUMKOM U KpLIHIKOﬁ, T,
My — Macca BbICYLICHHOT'O I'PyHTa CO CTAKAHYHUKOM 1 KpLIHIKOﬁ, T.
ﬂOHYCKaeTCﬂ BbIpaKaThb BJIAKHOCTb I'PYHTA B J0JIAX CAUMHUILIBI.



3. OIIPEJIEJIEHUE CYMMAPHOM BJIA’JKHOCTH
MEP3JIOI'O I'PYHTA

3.1.TToAroToBKa K UCIIBITAHUSIM

3.1.1.00pazen Mep3I0ro rpyHTa CO CIOMCTOM MIIM CETYATON KPUOTCHHOMN
TEKCTypoll Maccoir 1—3 kr (uMeromuii HE MeHee TpeX JIENSHBIX H
MHHEPAIBHBIX ~ MPOCIOEK  KAXIOTO  HAMPABJICHUS)  MOMCMIAOT B
PEBAPUTENHLHO BBICYILICHHYIO, B3BELICHHYIO M IMPOHYMEPOBAHHYIO Tapy.
Jlonyckaercss OTTaMBaHWe O0pas3loB TPyHTA B IUIOTHO 3aBSI3aHHBIX
MOJMATHICHOBBIX MTAKETaX BO BPEMsI TPAHCIIOPTHPOBAHMS M XPAHEHUSI.

3.2.TIpoBemeHune nCHbITAHUI

3.2.1.006pazer rpyHTa B Tape B3BCIIUBAIOT, JAIOT MY OTTasITh U JOBOIAT
10 OZAHOPOAHOTO COCTOSIHHMS, OJIM3KOIr0 K MPaHUIEe TEKy4eCTH IUIsl [bLIEBATO-
MIIMHUACTBIX TPYHTOB, WM MOJHOTO BOJIOHACHIIICHHUS [JIs TIECUAHBIX TPYHTOB,
epeMennBas ero METAJUTHYECKIM HInarenemM u  Jo0assis
UCTH/UTHPOBAHHYIO BOJY MJIM OCTOPOXKHO CIMBAsi M30BITOK BOJbI IOCIE €€
OCBETJICHHSI.

3.2.2.'pyHT B Tape BHOBb B3BEHIMBAIOT M OTOMPAIOT M3 HETO MPOOBI st
OTpENeNICHNs] BJIXKHOCTH IEPEMELIaHHOI0 TIPyHTa B COOTBETCTBHH C
rpeboBanusimu 1. 2.3u 2.4.

3.3.00paboTKa pe3yIbpTaToB

3.3.1.CymMMapHyIO BIaKHOCTb Wi, %0, MEP3JIOT0 TPYHTA BBIYHCISIOT I10

Gopmyne

m-m
=—2""2(100+w) - 100, (2)
W m4—m2( W

rae M, — Macca Taphl, T
mM; — Mmacca obpasua rpyHra (¢ Tapoi), r;
m4 — Macca MepeMelIaHHoro rpyHTa (C Tapoit), T;
W — BIIQXHOCTb TIEPEMEIIAHHOTO TPYHTa, %0.

4. ONPEAEJEHHUE 'PAHUIIBI TEKYYECTHU

4.1. T'paHuny TeKydyecTH CJEAyeT OIpelesTb Kak BIaXHOCTb
PUTOTOBJIEHHOW W3 HCCIEAYyeMOro TIpyHTa THacTbl, MpU KOTOPOH
OaJIaHCHPHBI KOHYC MOTPYXKaeTcs MO JeHCTBUEM COOCTBEHHOTO Beca 3a 5 ¢
Ha nryouHy 10 Mm.

4.2.TToaroroBKa K UCIIBITAHUAM

4.2.1.]1ns onpeAecHUs TPaHUIIBI TEKYYECTH UCTIOIB3YIOT MOHOIHUTBI W
00pa3ipl HAPYIICHHOTO CIIOXKCHHUSA, Ui KOTOPBIX TPeOyeTCs COXpaHCHUE
MPUPOIHOHN BIAXKHOCTH.

Jlst TpyHTOB, coJepKalluX OpraHMYeCcKre BELIECTBa, TPaHUIly TEKY4eCTH
ONPEACTSIOT CPa3y MOCIe BCKPBITUS 00pasia.

Jnst rpyHTOB, HE coOAEpXKAIMX OPraHMYECKUX BEUIECTB, JOIMYCKAETCS
HCIIOJIh30BaHUE 00PA3I0B IPYHTOB B BO3IYIIIHO-CYXOM COCTOSIHHUH.

4.2.2.006pa3ern TpyHTa MPUPOJHON BIAXHOCTH Pa3MHHAIOT IIMATENICM B
bapdopoBoit uamike WM Hape3alOT HOXOM B BHJE TOHKOH CTPYXKH (c
100aBKOM TUCTHIUTUPOBAHHOM BOJIBI, €CIIH 3TO TPeOyeTCs), YAaluB U3 Mero
paCTUTEIBHBIC OCTATKU KpynHee 1 MM, OTOMPAIOT U3 pa3MEIbYCHHOTO IPYHTA
METOJIOM KBapTOBaHHs poOy Maccoit okosio 300r 1 mpOTHPAKOT CKBO3b CHTO
c cetkoit Ne 1.

[IpoOy BBLACPKUBAIOT B 3aKPBITOM CTCKIITHHOM COCY/IE HE MeHee 2 4.

4.2.3. O0Opasenr TpyHTa B BO3AYIIHO-CYXOM COCTOSIHUM PAacTUPAOT B
dapdopoBoii cTynke WK B paCTUPOYHON MAIIWHE, HE OMyCKas APOOIICHUs
YaCTHUL] IPYHTa U OJHOBPEMEHHO YAaJssl M3 HEr0 PacTUTEIbHBIE OCTaTKU
kpynHee 1 MM, mpoceuBalOT CKBO3b CHTO C ceTko No 1, yBIaKHSIOT
NTUCTWUIMPOBAHHOM BOJIOM O COCTOSIHUSI TYCTOM MacThl, NepeMelInBas
naTesieM, U BBIIEP)KUBAIOT B 3aKPHITOM CTEKJISIHHOM COCYJI€ COIJIACHO II.
4.2.2.



4.2.4. Ina ynaneHus w30bITKAa BIArd W3 0O0pa3lOB HIIOB IMPOU3BOJST
oOXaThe TPYHTOBOI IacThl, IIOMELIEHHOW B XJIOMYaToOyMasKHYIO TKaHb
MEXIy JUCTaMU (UIBTPOBAJIBbHOM Oymaru, mox AaBieHueM (mpecc, rpys).
['pyHTOBYIO macty W3 WIOB HE JOIYCKAeTCs BBHIJEPKUBATH B 3aKPHITOM
CTEKJISTHHOM COCY/IE.

4.2.5.J100aBisTh CyXOH IPyHT B TPYHTOBYIO IIACTY HE JIOITYCKAeTCsL.

4.3.TIpoBeicHUE UCTIBITAHUI

4.3.1. IToArOTOBIICHHYIO I'PYHTOBYIO IACTy TIIATEILHO NEPEMEIINBAIOT
[ImaresieM ¥ HeOONbLIMMH HOPLMAMHU IUIOTHO (0€3 BO3AYLIHBIX MOJOCTEH)
YKJIQJBIBAIOT B LWIMHIPUYECKYIO YallKy K OalaHCHPHOMY KOHYCY.
[ToBepXHOCTB MACThI 3arJa)KMBAIOT IIIATEIEM BPOBEHb C KPasiMU YallIKH.

4.3.2. banaHcupHBII KOHyC, CMa3aHHBIH TOHKMM CJIOEM Ba3eJMHa,
MOJBOJSAT K OBEPXHOCTH I'PYHTOBOM MacThl TaK, YTOOBI €ro OCTpHE Kacanoch
MacThl. 3aT€M IJIABHO OTIYCKAIOT KOHYC, IIO3BOJISISI EMY IOTPYXKAaThCs B IACTY
I0J] IEHCTBHEM COOCTBEHHOT'O Beca.

4.3.3. IlorpyxeHne KoHyca B HacTy B TeYeHHE S ¢ Ha riayouny 10 mm
[MOKA3bIBAET, YTO TPYHT HMMEET BIAXHOCTb, COOTBETCTBYIOIIYIO TpaHUIIE
TEKY4eCTH.

4.3.4.Tlpu norpyeHHH KOHyca B TeueHue 5 ¢ Ha riryOunHy mMenee 10 mm,
FPYHTOBYIO MAacTy H3BJIEKAIOT W3 YallKH, NPUCOCIUHSIOT K OCTaBIIEHCS.
macre, J00aBJSIIOT HEMHOTO AWCTWIIMPOBAHHOM  BOZBI, TIIATEIBHO
[IEPEMELINBAIOT €€ U MOBTOPSIIOT ONepanuy, ykaszanusie B nir. 4.3.1—4.3.3.

4.3.5. Ilpn morpyxeHun KoHyca 3a S5 ¢ Ha riayOuny Oonee 10 mm
rPYHTOBYIO IIaCTy M3 YallKH IEpeKIaabIBaioT B pappopoByro YallKy, cierka
MOJCYIIMBAIOT Ha BO3JyXE, HEIPEPbIBHO IIEpeMEINUBas IIMNaTeleM M
[MOBTOPSIIOT ONepanuy, ykaszanusie B ni. 4.3.1—4.3.3.

4.3.6.11o goctmxeHnu rpanuipl Tekyyectd (. 4.3.3)u3 macTsl OTOHPAIOT
npo0Osr Maccoit 15—20T 1y onpexneneHus BIAXKHOCTH B COOTBETCTBUH C
rpeboBanusimu m. 2.3u 2.4,

5. ONPEJEJIEHUE 'PAHUIIbI PACKATBIBAHUS

5.1. I'panuiy packatsiBaHus (IUTACTHYHOCTH) CICAYET OMPENeNsTh Kak
BJI&YKHOCTB TPUTOTOBJICHHOW M3 MCCIIEyeMOro IpyHTa IacThl, IPU KOTOPOH
racTa, packaTblBaeMasi B JKI'yT JUaMeTpoM 3 MM, HaYMHAET pacraaaThcs Ha
KyCOYKH JUIMHOH 3—10MM.

5.2.TToaroroBka K UCIBITAHUAM

5.2.1. TlonroroBky rpyHra HpoOHM3BOJSAT B COOTBETCTBHM ¢ mil. 4.2.1—
4.2.5 wmi ucnone3yroT 4actk rpyHTa (40—50 r), mOArOTOBICHHOTO IS
OTpEJIeNICHUS] TEKYYECTH.

5.3.1IpoBenenue ucnpITaHuit

5.3.1. IloaroToBneHHyI0 TPYHTOBYIO HACTy TIIATEIBHO NEPEMEIINBAIOT,
OepyT HEOOJBIIONW KYCOYEK M PacKaThIBAIOT JaJOHbIO Ha CTEKJISTHHOW WM
IJIACTMACCOBOM IUIACTHHKE 0 00pa3oBaHus Xryra auamerpoM 3 M. Ecim
MPU 3TOW TOJILMHE JKI'YT COXPaHSIET CBA3HOCTh M IUIACTUYHOCTH, €ro
coOMparoT B KOMOK M BHOBb pacKaTbIBalOT 10 OOpa3oBaHMs KryTa
nuamMeTpoM 3 MM. PackareiBaTh cieyeT, clierka HaKMMasi Ha JKTyT, JUIMHA
JKTyTa HE JIOJDKHA MPEBBIIATH MIMPUHBI JIaJIOHH. PackaTbIBaHHE MTPOIOIDKAIOT
JI0 T€X MOp, MOKa XKI'YT HE HAUMHACT PacagaThCs MO IONEPEYHBIM TPELIHAM
Ha KycOukH JutnHOW 3—10MM.

5.3.2. Kycoukn pacnagaromierocsi ryra coOHparOT B CTaKaHYHKH,
HaKpbIBaeMble Kpblnkamu. Korga macca rpyHTa B CTakaHUMKax JOCTUTHET
10—15r, onpeAensroT BIaXXHOCTh B COOTBETCTBUU ¢ TpeOoBaHMsAMHU Til. 2.3
u?2.4.

6. OIIPEJAEJIEHUE IVMIOTHOCTU I'PYHTA METOAOM
PEXYIIETO KOJBIOA

6.1. TImoTHOCTE TPYHTA OMPECISCTCS OTHOIICHHEM MacChl o0Opasia
rPyHTa K €r0 00beMYy.
6.2.1ToAroTOBKA K UCIIBITAHUAM



6.2.1. CornacHo TpeOoBaHMAM Tali. 2 BBHIOMPAIOT peEXxyliee KOJbLO-
Mpo60OTOOPHUK.

Tabmnuua 2
Pa3mepsl KosbLa-POOOOTOOPHHKA
HawnmenoBanue Tonmmuaa Huamerp ‘Vron 3aTouku
U COCTOSIHHE IPYHTOB CTEHKH, MM | BHyTpeHHHI Beicora h Hapy»KHOTO
d, Mmm PpeXyIIero
Kpast
Hemepsnbie  mbuieBaTo- 1,5-2,0 >50 0,8d>h>0,3d | He Gonee 30°
[JIMHHUCTBIC TPYHTBI
Hemepaible u  chimyde- 2,0-4,0 =70 d>h>0,3d To xe
Mep3JIble ecYaHble IPYHTHI
Mepainbie MBLICBATO- 3,0-4,0 >80 h=d 45°
[JIMHACTIC TPYHTBI

6.2.2. Konbua-npoOOOTOOPHUKM  HM3rOTaBIMBAIOT W3  CTaIH  C
aHTHKOPPO3HOHHBIM  TOKPBITUEM WJIM M3 JpPYIHX MarepualioB, He
YCTYHAIOUIMX [0 TBEPJOCTH U KOPPO3HOHHOW CTOWKOCTH.

6.2.3. Konbia HyMepyroT, n3MepsitoT BHYTPEHHHH AMAMETP M BBICOTY C
norpemrHocTel0o He Oomee 0,1 mMm wu B3BemmBaror. [lo pesymbratam
H3MEpPEHHiT BBIYHCIISIOT 0GheM KOIbIA ¢ TOUHOCTHI0 10 0,1 e,

6.2.4.111aCTHHKY C TJAAKOW MOBEPXHOCTHIO (M3 CTEKa, MeTaia u T. 1.)
HYMEPYIOT U B3BELIMBAIOT.

6.3.IIpoBeeHue ucnbITAHUI

6.3.1. Konpo-npobooTOOPHUK CMa3bIBalOT C BHYTPEHHEH CTOPOHBI
TOHKUM CJIOEM Ba3eJMHa WM KOHCUCTEHTHOM CMa3KH.

6.3.2.BepxHIOI0 3a4MILEHHYIO TNIOCKOCTh 00paslia rpyHTa BEIPaBHUBAIOT,
cpe3asi M3JHMLIKM TPyHTa HOXOM, YCTAQHABJIMBAIOT Ha HEH pexyluid Kpai
KOJIbIJa ¥ BHHTOBBIM IIPECCOM WM BPYYHYIO Yepe3 HacaJky Cierka
BJIABJIMBAIOT KOJBLO B I'PYHT, (PUKCHPYs I'paHMIly 0Opa3ua Ajsl UCIIBITaHHH.
3areM TpYHT CHapyXu Kojblia oOpe3aloT Ha TiryOmHy 5—10 mm Hmxe
PEKYIIEro Kpas Kojbla, (OpMHUpYs CTOJIOMK JuamerpoM Ha 1—2 MM
OoJibllIe HapY)KHOTO JUaMeTpa Kousiblia. I[lepuonuuecku, 1Mo mepe cpe3aHus
rPyHTa, JICTKUM HQ)XKUMOM IIpecca WJIM HacaJKd HAaCaKUBAIOT KOJIBLO Ha
CTOJIOMK TPYHTa, HE JOIycKas repexocos. [locie 3amoyHeHus Koblia IPyHT
noape3atoT Ha 8—10MM HHKE pEXyYIIEro Kpast KoJblia U OTACISIOT €ro.

I'pyHT, BbIcTynaromuii 3a Kpas KOJIbIIAa, CPE3aloT HOXKOM, 3ayHIIaioT
MOBEPXHOCTh I'PYHTa BPOBEHb C KpasMHM KOJbLAa M 3aKPbIBAIOT TOPLBI
[UTACTHHKAaMHU.

[Tpn nyacTUYHOM WJIM CBHIYYEM TPYHTE KOJIBLO IUIaBHO, 0e3 MepeKocoB
BJIABJIMBAIOT B HEr0 M YAQISIOT TPYHT BOKPYI KOJIbIIA. 3aTeM 3a4MILAIOT
[MOBEPXHOCTh I'PYHTa, HAKPBIBAIOT KOJIBLO IJIACTUHKOW W MOJXBATHIBAIOT €TO
CHHU3Y IIOCKOM JIOMATKOM.

6.3.3.Ko1b110 ¢ rpyHTOM U IUIACTHHKaMH B3BELIMBAIOT.

6.4.006paboTka pe3yIbTaToB

6.4.1.I110THOCTE TPyHTa P, T/cM>, BEIYUCISIOT 110 hopMyIie

p=(m-m- mv, ®)

rje My — Macca rpyHTa ¢ KOJIBLOM U IJIACTUHKAMH, T
Mo —Macca KoJbla, T
M, — Macca IUIaCTHHOK, T;
V — BHYTpEHHHUI 00bEM KOJIIbIIA, o’

7. OINPEJAEJIEHUE IIVMIOTHOCTU I'PYHTA METOJAOM
B3BEILIMBAHUSA B BOJE

7.1.TToaroroBka K UCIBITAHUSIM
7.1.1.Bsipesator oGpaser rpyHTa 06beMOM He MeHee 50 cM® U IpHIAoT
eMy OKpyriyto (opMy, cpe3asi OCTPhIE BHICTYIIAIONIME YACTH.



7.1.2. O0pasen; OOBSI3BIBAIOT TOHKOW MPOYHOW HUTBIO CO CBOOOIHBIM
KOHIIOM JutnHO#M 15—20cM, UMeIomuM NemIo Ui NOABEIINBaHUS K cepbre
BECOB.

7.1.3.I1apaduH, HC coaepKalIUi IPUMECEH, HarpEeBaIOT J10 TEMIIEPaTyphl
57—60C.

7.2.TIpoBeieHue UCTIBITAHUI

7.2.1.00Bs13aHHBII HUTHIO 0Opa3el rPyHTa B3BEIIUBAIOT.

7.2.2.00pasen rpyHTa NOKPHIBAIOT NMapaMHOBOW 000JIOUKOH, OTPYKast
ero Ha 2—3 ¢ B Harpersli mapadun. Ilpm 3TOM my3BIpBKH BO3IYyXa,
oOHapy)KeHHbIE B  3acThiBIIeH napaduHOBOH  000JNOYKEe,  YAAISIOT,
MpoKajblBail MX W 3aryiaxuBas MeCTa NPOKOJOB HarpeToil urnoil. Oty
OTIEPALMIO OBTOPSIOT 10 00pa30BaHMs IFIOTHOW MapauHOBOI 000JI0UKH.

7.2.3.0xnaxxAeHHbIH mapaMHUPOBAaHHbIH 00pa3el B3BEIIUBAIOT.

7.2.4. 3ateM napaduHUpPOBaHHBIA 00pa3ell B3BEILMBAIOT B COCYIE C
Bos1oM. J{yst aTOrO Hax yalel BECOB yCTaHABIMBAIOT NOACTABKY [UIS cOCylia C
BOJIOM Tak, 4TOOBI HCKIIOYHTH €¢ KacaHWe K 4alle BeCOB (MM CHUMAIOT
MMOJIBEC C Yalllel C CepbId, YPAaBHOBECUB BEChI TOMOIHUTENBHBIM IPy30M). K
cepbre KOPOMBICHIA ITOJIBEIIMBAIOT 0Opas3ell M OIyCKaroT B COCYJIl C BOJOH.
O0beM cocyna M JUIMHA HUTH JIOJDKHBI OOECIIEUNTH IIOJIHOE IOTpYXKEHHE
obpasua B Boay. [Ipu 3TOM 0Opasen He NODKEH KacaTbCsl AHA U CTEHOK
cocyna.

[Mpumeuanwue. JJomyckaercss IpUMEHSATh METO 0OpaTHOTO B3BemMBanus Ha yanry
U epOIaTHBIX BECOB YCTAHABIMBAIOT COCYJ C BOJOW M B3BCIIMBAIOT €ro. 3aTeM B
KUJIKOCTh JIOTPYXKAIOT 00pasell, MOABENICHHBI K IITATHBY, U BHOBH B3BCUIMBAIOT
COCY/Il C BOJIOW M MIOTPYKEHHBIM B Hee 00pa3lioM.

7.2.5. BsBemeHHbIi 00pasen; BBIHUMAIOT M3 BOJBI, IIPOMOKAIOT
(uneTpoBanbHON Oymaroli M B3BELIMBAIOT JUIS IPOBEPKH TE€PMETHUYHOCTH
obonouku. Eciam macca oOpasua yBennumnach Gosee yem Ha 0,02 v mo
CPaBHEHUIO C NEepBOHAYAIBHOM, 00pa3el cienyer 3a0bpakoBaTh U IOBTOPUTH
HCTIBITAaHHE C APYTUM 00pasIoM.

7.3.00paboTKa pe3ynbpTaToB

7.3.1.I1n0THOCT TPyHTa P, T/cM® BBIYHCISIOT 110 GOpMYIIe

p- "L @
o.(m-m)-o,(mm

rjie m —macca odpasia rpyHTa 0 napaQuHUpOBaHuUs, T

M, — macca napaguHUPOBAHHOTO 00pa3ia rpyHTa, T;

M, — pe3yJbTaT B3BEIIWBaHUs 0Opaslia B BOJEe— pa3HOCTh MAacC
napaMHUPOBAHHOTO 00pa3ia U BEITECHEHHOW UM BOJIBI, T

Pp — IIOTHOCTH NapaduHa, IPUHEMAEMas PaBHOM 0,900r/cm>;

Pw — IUIOTHOCTH BOJIBI TIPH TEMIICPATYPE UCIIBITAHHIA, T/cM .

IMpumedanne. IInoTHOCTH mapaduHa ciemyeT YTOUHATH UL KaKAOW HapTUH
napaduna. [II0THOCT BOJBI, B 3aBHCHMOCTH OT TE€MIIEPATyphl, CleIyeT IPHHUMATh
[10 CIIPAaBOYHOMY NPHIIOKeHUIO 11.

7.3.2. Ilpn npuMmeHeHMH MeTona OOPAaTHOrO B3BELIMBAHUS IUIOTHOCTH
rpyHTa BBIYUCIISIOT 1O opMmyIie

s -
o,(m-m)-0,(m-m

rae m, Pp, Pw — TO XKe, uTo U B hopmyie (4);

My — Macca cocyaa ¢ BOJOii, T;

My — Macca cocyza ¢ BOJAOH U MOrPYKEHHBIM B Hee Mapa() HHUPOBAHHBIM
00pasIom, T.



8. OIIPEJAEJIEHUE IIVIOTHOCTHU MEP3JIOI'O T'PYHTA
METO/IOM B3BEIIMBAHMS B HEUTPAJIBHOM )KUJIKOCTH

8.1.TToaroroBKa K UCIBITAHUAM

8.1.1. O6pasen rpyHTa U HEHTpaTbHAs KHIKOCTh (KEPOCHH, JIUTPOMH H
Np.) TOJDKHBI KIMETh OTPULIATENBHYIO TEMIIEPaTypy.

8.1.2.06pa3zen rpyHTa oTOMparoT okpyrioi ¢popmsl Mmaccoir 100— 150r
1 00BsA3bIBAOT HUTHIO (0. 7.1.2). [ TPYHTOB C CETYATOH WM CIOHCTOM
KPHUOTEHHOM CTPYKTYpOi Macca o0pasiia MOXKET ObITh yBEJIIMUCHA.

8.1.3.OnpenensioT MIOTHOCTh HEUTPAIBHOW KHUIAKOCTH apEOMETPOM IPH
TEMIIEPaType UCIIBITAaHMS.

8.2.1IpoBeneHue ucnpITaHUI

8.2.1.00Bs13aHHbBII HUTHIO 00Opa3el rPyHTa B3BEIIUBAIOT.

8.2.2. 3atem oOpa3en B3BCIIUBAIOT, MOIPY3MB €r0 B HEUTPAJIBbHYIO
KUJKOCTh. B3BemnBaHHE IMPOM3BOAAT B COOTBETCTBUM C YKa3aHUSIMHU II.
7.2.4,

8.3.00paboTka pe3ynbpTaToB

8.3.1.I1n0THOCTE IpyHTa P, T/cM® BBIMHCISIOT 110 GOpMYIIe

p:pmm/(m— rn) (6)

rje m — Macca oopasna (o morpy>xeHus), r;

My — pe3ynabTaT B3BCMIMBAHHS 00pasiia B HEHUTPaIBHOW JKHIKOCTH—
pasHOCTh Macc 00pasiia U BEITECHEHHON UM JKHIKOCTH, T;

p3n| — IJIOTHOCTH HEHUTPAILHOM KUIKOCTH TIPH TEMIEPaType MCIBITAHUIA,
r/cm”.

[Mpumeuanue. [Ipy mpuUMEHEHHH MeTOJa OOPAaTHOTO B3BEHIMBAHHS IUIOTHOCTh
rPYHTa BBIYKUCISIOT IO (hopMyJie

p:pmm/(m— m) (7

rJe m u Py — TO Ke, uTo U B popmye (6);

Mz — Macca cocyia ¢ HEUTPanbHOM JKUAKOCTBIO, T,

my4 — Macca cocyJa € HEWTPaNbHOW JKHUIKOCTBIO M TIOTPYKEHHBIM B HeEe
oOpasuom, T.

9. OIPEJAEJIEHUE IINIOTHOCTHU CYXOI'O I'PYHTA
PACYHETHBIM METOJOM

9.1. /lns ompeneneHUst IUIOTHOCTH CYXOrO TPYHTa IIPEIBAPUTEIILHO
ONpPENENSIOT BIAXHOCTh TPYHTA M €ro IUIOTHOCTH IIPU 3TOW BIIQYKHOCTH B
COOTBETCTBUHM C TpeOoBaHUsAMH pa3a. 2, 3u 6—8Hacrosero crangapTa.

9.2.TIII0THOCTB CYXOr0 TPYHTa Pg, I/CM°, BBIMHCISIOT 110 hopMyIIe

P, =p!(1+0,0m), ®

rjie P —IUIOTHOCTh TPYHTa, T/eM>,;
W —BJIQXXHOCTh I'pyHTa, %0.

10.OIPEJAEJIEHUE INIOTHOCTHU YACTHUIl I'PYHTA
IUKHOMETPUYECKHUM METOJOM

10.1. TTOoTHOCTH 4YacTHL[ TPYyHTa ONPEAENISCTCS OTHOILCHUEM MAacChl
4acTHI TPYHTA K UX 00BbEMY.

10.2.IToaroroBka K UCIBITAHUSAM

10.2.1.006pa3en rpyHTa B BO3JYIIHO-CYXOM COCTOSHUH Pa3MeNbyualoT B
dapdopoBoii crynke, oTOMpalOT METOJOM KBapTOBAHMS CPEIHIOI IMPoOy
maccoii 100—200r u npocenBaroT CKBO3b CHTO ¢ ceTkoi Ne 2, ocTaToK Ha
CUTE PACTUPAIOT B CTYIIKE U MPOCEHUBAIOT CKBO3b TO JKE CHUTO.



10.2.2. 3 nepememiaHHoi cpenHeil mpoObl OepyT HABECKY TpPyHTa W3
pacyera 15 Ha kaxzasie 100 My €eMKOCTH MHKHOMETpa M BBICYLIMBAIOT 110
[TOCTOSIHHOM MacChl B COOTBETCTBHH ¢ TpeboBanusimu 1. 2.2u 2.3. HaBecky
3aTOP(OBaHHOTO TPYHTa WM TOp(da clieyeT oTOMparh U3 cpeHel npookl u3
pacyeta 5 r cyxoro rpyHta Ha Kaxasle 100 My eMKOCTH NHKHOMETpa,
KOTOpasi B 3TOM Cily4ae 0JbKHa ObITh He MeHee 200mu1.

Jlomyckaercs HCIOJIB30BaTh TPYHT B BO3JIYIIHO-CYXOM COCTOSIHUH,
OTIPEJICIIMB €r0 TMI'POCKONNYECKYIO BIaXXHOCTb.

10.2.3./IucTHIITMPOBaHHYIO BOJY CIIEIYeT MPOKHUIISATHTH B TeueHue 14 u
XPaHNUTh B 3aKYNOPEHHOM OyTBLIH.

10.3.1IpoBeaeHuE UCTBITAHUI

10.3.1. ITukHOMETp, HAMOTHCHHBIA Ha l/3 JUCTUUIMPOBAHHON BOJIOHM,
B3BELIMBAIOT. 3aT€M 4epe3 BOPOHKY BCHINAIOT B HETO BBICYIICHHYIO MPOOy
rpyHTa ¥ CHOBA B3BEIINBAIOT.

10.3.2.TluxkHOMETp € BOJIOW U 'PYHTOM B30QJITHIBAIOT U CTABSIT KUIISITUTD
Ha MecyaHyw OaHio. I[IpOJOIKUTENBHOCTh CIOKOWHOTO KHISTYeHHs (C
MOMEHTA Hayala KHUICHHs) AOJDKHA COCTABISITH. AJIA MECKOB M Cyrleced —
0,54, a0 cyruHKOB U TiMH — 1 4.

10.3.3. Tlocne KHIITYCHUS MUKHOMETP CICIyeT OXJAOUTh H JIOJNUTH
TUCTHJUTMPOBAHHOW BOJOW 1O MEPHOW pPHCKM Ha TOpJBILKE, a €ciH
MUKHOMETP C KalMJUIIPOM B TPOOKE — 10 IEHKH MUKHOMETpa.

[TukHOMETp OXJIAKAAIOT 10 KOMHATHOW TEMIIEpaTyphl B BaHHE C BOZOM.
TemmnepaTypy MUKHOMETpA OIPEAEIAIOT IO TEMIepaType BOJbl B BaHHE,
n3MepsieMoit ¢ TouHocteio 10 * 0,5°C TepmMoMeTpoM, pacloj0oXKEHHBIM B
CpeaHel YacTH BaHHBI MEX/y TMKHOMETPaMH.

10.3.4.TTocne oxJiaKAEHHsI IMKHOMETpPA CIIEAYeT IONPAaBUTh HOJIOKEHUE
MEHHCKa BOJBI B HEM, J100aBIIsIst N3 KaleJbHUIB! TUCTHIUIMPOBAaHHYO Boy. B
MUKHOMETPE C MEPHOH PHCKOW HHM3 MEHHMCKAa JIOJDKEH COBIAJATh C HEH.
Bo3MoykHBIE Kalii BOJBI BBIIE PUCKHU YIATSIOT GUIBTPOBAIBHON Oymaroi.
[IlukHOMETp € KamwuIIpOM JOJMBAIOT INPUMEPHO JO CEPEAMHBI IICHKH
MUKHOMETPA, 3aKPhIBAIOT MIPOOKY M YAAISIOT BBICTYNHUBILYIO M3 Kalumuisipa
Bosy (GMIbTPOBaIbHOM Oymaroif. IIpoBepsioT OTCyTCTBHE ITy3BIPHKOB
BO3/1yXa MO NPOOKOW M IIPH UX HAJIWYHUU BHOBB JIOJIMBAIOT BOJLY.

[TuKkHOMETp BBITHPAIOT CHAPY)KU U B3BELLIMBAIOT.

10.3.5./lanee BBUIMBAIOT COJEPKUMOE NMUKHOMETpPA, ONOJIACKHBAIOT €ro,
HAJIMBAIOT B HEro JMCTHJUIMPOBAHHYIO BOJY M BBIACP)KMBAIOT B BaHHE C
BOJIOW IPU TOH1 JKe TemrepaType. 3aTeM BBIIOJIHSIOT ONepaliy, yKa3aHHbIE B
. 10.3.4 1 B3BEUINBAIOT TUKHOMETP C BOJIOM.

IMpumedanne. Ilpu OONBIIOM KOJIMYECTBE WCIBITAHUH CIIEAyeT 3apaHee
ONpeNesuTh 00BbEMBbI IIMKHOMETPOB (0 MEPHOW PHCKHM) M UX MAacchl ¢ BOJOH Ipu
Pa3IMYHBIX TEMIIEpaTypax, HaXOMAIIUXCS B HMHTEPBAIC TEMIEPATyp HCIBITaHUH.
O6bem mukHoMeTpa V,, CM>, BRIUHCISIOT 10 GOpMyIe

V,=(m-m)/p, ©)

rae My’ — Macca NUKHOMETpa C JUCTUUIMPOBAHHOM BONO# (MM HeHTpasbHOI
KUAKOCTBIO — CM. pa3a. 11)mpu temmeparype TapupoOBKH, T;

M, —Macca IIycToro NMKHOMETpa, T;

ps)w’ — IUIOTHOCTh BOJBI (MJIH HEHTPAIbHOM KHIKOCTH) IIPH TOM e Temreparype,
rlcm”.

Maccy nukHOMETpa € JUCTHWJLIMPOBAHHOW BOJIOM WJIM HEWTpaIbHOU
KUIKOCTBIO My, T, TIPU TeMIepaType UCIBITAHIN BEIYHCIISIOT 1O (hopMyIIe

m=m+p0,V, (10)

rae Py [ TUIOTHOCTH BOMBI (MJIH HEHTPAIbHOM KHUAKOCTH) TIPH TEMIIEPaType
HCTIBITAHUH.

10.4.06paboTKa pe3yabTaToB

[1I0THOCTB YaCTHI[ TPYHTA Ps, I/CM>, BBIYHCISIOT 10 OpMYIIe



p.=p.m!/(m+ m- m (11)

rae My — Macca Cyxoro TpyHTa, T;

M, —Macca THUKHOMETpa C BOAOH M TPYHTOM IIOCIE KHISTYCHHS IPH
TeMIepaType UCIBITaHHS, T

M, — Macca MUKHOMETpa ¢ BOAOU IIPU TOU K€ TeMIiepaType, T;

Pw — IUJIOTHOCTb BOJIbI IIPU TOM kKe TeMIleparype, r/em’.

IMpumeuanne. Maccy CyXxoro TpyHTa TO ONpENEINSIOT KaK pa3sHOCTh PE3yIbTaToB
IBYX B3BEIIMBAHHH, BBIOIHEHHBIX 110 yKa3aHusaM 1. 10.3.1.

B ciyuae ucnons30BaHus IpyHTa B BO3AYIIHO-CYXOM COCTOSIHHH Mg BEIYHCIISIIOT
1o popmyie

m,= m/(1+ ],Olv\é), (12)

rzie m —Macca IpoObI BO3LYIIHO-CYyXOro TPYHTa, T;
Wy — TUIpOCKONMYECKas BIAXKHOCTb rpyHTa, %.

11.ONPEJAEJEHHUE MIJIOTHOCTU YACTHUIL TPYHTA
IMUKHOMETPUYECKHAM METO/IOM
C HEUTPAJIBHOM KUJIKOCTbIO

11.1.TToaroroBKa K UCHBITAHUSAM

11.1.1. IMoaroToBKy nHpOOBI TpyHTa HPOM3BOMSAT B COOTBETCTBHU C
ykazanusimu . 10.2.1un 10.2.2.

11.1.2. HeiiTpasnbHas >XKHIAKOCTh (HampuMmep, KepOCHH) AODKHA ObITh
obe3BockeHa W npoduibTpoBaHa. KepocuH  00€3BOXHBAIOT  ITyTEM
B30anThiBanus ero ¢ cwimkareiem no 'OCT 3956—76, mpokaneHHbBIM B
mydensHOi neun npu Temneparype 500 °C B Teuenue 4 4. Cunmkarens
OepyT u3 pacuera 250r Ha 1 1 kepocuHa.

[ToTHOCTH KepocHHa mocie 00e3BOKMBAHMS M OYMCTKH JOJDKHA OBITh
YCTaHOBJIEHA C TIOMOIIIBIO apeoMeTpa.

11.2. McnpiTanus IPOBOAAT B COOTBETCTBUM C ykazaHusmu . 10.3.1—
10.3.4,nmpumeHsiss 00€3BOKECHHBII KEPOCHH BMECTO TUCTHLTUPOBAHHOW BOJIBI
M BakyyMHUPOBAaHME BMECTO KHIITYCHHS. CTEHEHb Da3psDKCHUsl IpH
BaKyyMHUPOBAHHH CIIEJlyeT OINPEAEIATh [0 Hayaly BBIICJICHUS ITy3bIPHKOB
BO31yXa; BAaKyyMHPOBAaHHE CJEOyeT IPOAOJDKATh [0  IPEKpalleHHs
BBIJICJICHUS] Iy3bIpbKOB, HO He MeHee 1 u. Ilpum Bcex B3BELIMBAHMSAX
TeMIIepaTypa KepoCHHa JOJDKHA OBITh OCTOSHHOM, B nipexenax + 1°C.

11.3.006paboTKa pe3yabTaToB

TI10THOCTh YACTHII 3aCOJEHHOTO MM HAOYXAIoIIero rpyHTa Qs rlcm’,
BBIYHCIISIOT TI0 (hopmyIie

o= m/(m+ m- (13)

IJIe My — Macca Cyxoro rpyHTa, T;
mj1 — Macca MUKHOMETPa ¢ KEPOCHHOM M TPYHTOM, T;
m, —Macca MIKHOMETPA ¢ KEPOCHHOM, T;
Pn — IUTOTHOCTH KEPOCHHA TIPH TEMIIEPATYPE HCTIBITAHKS, T/CM>.

IIPUJIO)KEHUE 1
Cnpasounoe

TEPMHHBI U UX ITIOSICHEHUS

Biia:kHOCTH 'PyHTa W — OTHOIIEHHE MAcChl BOJbI B 0ObeMe IPyHTa K
Macce 3TOr0 TPYHTA, BBICYILIEHHOTO 10 MOCTOSIHHON MACCHhI.

I'urpockonuyeckasi BJaXKHOCTh Wy — BI)XHOCTb TPYHTA B BO3IYIIHO-
CYyXOM COCTOSIHUHM, T. €. B COCTOSHHH PaBHOBECHsSI C BJIAXHOCTHIO H
TEMIIEPATYPOH OKPYKAIOLIETO BO3/yXa.



I'paHuia Teky4ecTH W, — BJIQKHOCTh TPYHTA, IIPH KOTOPOH TPYHT
HAXOJUTCS Ha TPAHMIIE TUTACTHYHOTO M TEKY9IEro COCTOSHHIA.

I'pannna packaTbiBaHuA (INIACTHYHOCTH) W, — BIXHOCTb [PYHTA,
MPU KOTOPOW TPYHT HAXOMWTCS HAa TPAHUIIE TBEPAOrO M IUIACTHYHOIO
COCTOSIHUH.

I10THOCTH TPYHTA P — Macca CANHHUIIBI 00BEMy TPYHTA.

II0THOCTH CYXOro rpyHTa Py — OTHOLICHHE MACCHI [PYHTA 38 BBIYETOM
MacChl BOJBI M JIbJIA B €70 MOPaX K €ro NepBOHAYAILHOMY 00bEMY.

IJI0THOCTHh YACTHI[ FPYHTA Ps — Macca EIAWHUIBI 00beMa TBEPABIX
(CKeNeTHBIX) YaCTHIL TPYHTA.

IIPUJIO)KEHHUE 2
Obszamenvroe

O0opynoBaHue U MaTepUAaJIbl, He0OOXOAUMbIe 1JIsl ONpeaeIeHUs
(pu3nUecKHX XapaKTePUCTHK IPYHTOB

Howmep pasnena crangapra
Ne ObopynoBanue Ipu- | IIpu-
/i Y MaTepHallbl Braxnocth ITnotHocTh no- | 1no-
xKe- | xe-
21 3| 4] 5| 6| 7| 8 1011| nue | Hue
12 | 13
1 | Wxadp  cymwmnsHelt wmm| + | + | + [ + + + O+ +
BAaKYyMHBIN CYIINIbHBIH
2 | Tepmomerp mo 'OCT 2823-| + | + | + | + + + O+ +
73E co mkanoii ot 0 o 200°C,
¢ ueHoit aenexus 2°C
3 | Oxcmkatop mo I'OCT 23932 + | + [ + | + +| + + +
79E ¢ xanbIyeM XJIOPHUCTBIM MO
T'OCT 4460-77, npoKaJlcHHBIM
B My(hebHOIT eun
4 | CrakaH4MKH CTEKJIsHHbIC TO| + | + | + [ + +| + + +
I'ocT 23932-79E Wi
aJTIOMUHUCBBIC BC-1 c
KPBIIIKaMH
5 [InaTenn MeTamn4yeckue + + ] +] + +| + + +
6 | Hox c npsiMbIM s1e3BHEM S I I I I I +
7 Iunie! TUTETHHBIC + + + + + + + +
8 | Becer maGopatopubile mo| + | + [ + [ + | +| +[ +]| +| + + +
I'OCT 24104-80E c rupsmu 1o
I'OCT 7328-82E
9 | Becn HACTOJIbHBIC +
mudeponarapie  no  ['OCT
24104-8CE c rupsimu o 'OCT
7328-82E
10| Crynxa  dapdopoBas  u| + + | + +( + + +
nectuk o 'OCT 9147-80E
11| Ha6op cur mo 'OCT 3584-| + + | + +( + + +
73
12| Yamka  c¢apdopoBas 1m0 + |+ |+ +
I'OCT 914780E wm Ta3
IUIACTMACCOBBIH,
SMaJIMPOBAHHBIH
13| Konbna-nmpodooTdbopHHKH +
(em. . 3.1.2)
14 | JlomaTka rutockas + |+ + | + +| + + +
15| Ilranrenumpkyns mo ['OCT +
166-80
16| Ilpecc BHHTOBO¥ +
17| Hacagka s BIaBIMBaHUS +
KoJtel
18| Ilmactumku rnagkue (CTEKIO, + | +
METaJI U T. 11.)
19| Bazenun TexHUUECKHUI + +
20| KoncucreHTHas cMasKa + +
(taBoT M T. 1.)
21| Crakansl nadopatopusie 0,5 + | +
uln
22| TloacraBku pa3Hble + +] +
23| Tepmomerp mo I'OCT 2823~ +| +| +| + +




73E co mxanoi or 0 go 5C°C, ¢
uenoit nenenns 0,5°C

24| Tlapadun +

25| Wrna, HuTh, JI€CKa +

26| bymara ¢unsTpoBanpHas + | + + + +
27| Hab6op apeomerpos mo 'OCT + +

1848181E c ueHoi JeeHHs
0,001r/cm?, ot 15 10 35°C

28| HeiitpanpHas JKHAKOCTD + +
(xepocHH, TUTPOUH | T. 1.)
29| Iuksomerpsr mo ['OCT +| + +
22524-7T7E
30| bans necyanas +
31| Banna ¢ Bogoi +| + +
32| Ilunerka wim KarejabHHIA +| + +
33| BakyymHBII mKad co +

CTEKJSIHHOM  JIBEPKOH  WIIH
HAcoC ¢ BaKyyMHOH Tapenkoi u
KOJINAaKOM

34| BanaHCHpHBI KOHYC* +

35| Cexynmomep CM-60 + +

36| Bopa muctmiumpoBaHHas + | + | + + + + +
37 | BopoHka CTeKIIsIHHAs + + +
38| Cocyn crexmsiHHbI (Oanka) ¢ + +

KPBILIKOH
39| Tkanp xyom4aToOyMakHast + +
40| Ilpecc  pblYaXHBIH  WIH +

THPABJINYCCKHU 10 3T

* BamaHCUpHBIM KOHYC NpEACTaBiIseT cOOOM METaIMYECKUH HEeHeTPaluOHHBIN
koHyc (yrou npu Bepiunae 30°) ¢ ABYMsi IPOTHBOBECAMH, JKECTKO 3aKPEIUICHHBIMH Ha
HEM TaK, Y4TO LEHTP TSDKECTH YCTPOWCTBA B paboyeM IIOJOKCHHH OIIyIICH HIKE
BEpIUMHBI KOHYCa Ul YCTOWYMBOCTH HpH M3MepeHusX. KoHyc MMeeT KOJIbLEBYIO
prucky B 10 MM ot BepuinHbl 1 0011yi0 Macey (76+0,2) r. KoMIieKTyercst Yamkoii s
TPYHTOBOM NACThI ¥ MOACTABKOM.

IIPUJIO)KEHHUE 3
Obszamenvroe

JonycTumasi pazauna A pe3yJbTaToB NapajieJbHBIX ONMpeaeaeHui

BraxkHocts rpynTa W, %
10 5 >50 10 >100 50 >500 100 > 100
A, % 0,2 0,6 2,0 4,0 5,0
BraxxHOCTh TpyHTA
Ha IpaHMIe TeKydecTH Wi, %

o 80 80u Gosnee

A, % 2,0 4,0
BraxxHOCTh TPyHTA
Ha I'paHMIIe pacKaThIBaHUs Wy, %0

1o 40 40wu 6onee
A, % 2,0 4,0
IInoTHOCTH IpyHTa P, rlev®
Tlecuansie TPYHTBI ITbl1EBaTO-IIIMHUCTHIE
TPYHTBI
A, tiem® 0,04 0,03
I170THOCTD YacTuI| rpyHTa Ps, rlem®
Jlo 2,75 2,751 Gonee
A, tlem® 0,02 0,03
TIPUJIO’KEHUE 4
Pexomendyemoe
KYPHAJ

onpeaeJeHus BJAAKHOCTH I'PYHTa

I | | I I Macca Macca |



Jla6opa-| Homep | I'my6u- | Homep | Macca | Bmax- BBICYHIEHHOTO Bnaxnocts
TOpHBIH | BBIpa- Ha | cTakaH- [ cTakaH- | HOro TpyHTa CO w, %
NeNe Jata | HOMep | GoTkm | oTOopa | umMka | uMkac | TpyHTa | CTaKaHYMKOM U
n/u obpasua obpasua KpbIlI- | cO cTa- | KPBIIKOH My, I
TpyHTa, KO | KaH4M- 1 2-¢ |ormens-
M m, r | xomu |B3Bemu-|B3Bemmu-| HOH |cpennss
KpbIlI- | BaHME | BaHHME | MPOOBI
Koi
My, T
1 2 3 4 5 6 7 8 9 10 11 12




IIPHJIO’KEHUE 5

Pexomendyemoe
KYPHAJ
onpeaeJaeHus CyMMapHOifl BJIAKHOCTH MEP3JI10Tr0 'PYHTA METOA0M cpeuﬂeﬁ l'lpOﬁLl
T'ny6una Macca Macca Macca Macca Macca BBICYIIGHHOTO BrnaxHocth
JlaGoparop- Howmep otbopa Howmep Tapsr | Macca tapst obpasua nepeMenan- Homep CTaKaHYUKa | BIaXKHOTO TPYHTa CO CTAKAHYUKOM M TEepEMENIaHHOTO TPyHTa Bnaxnocts
NeNe Jara HBIIf HOMep | BBIPAOOTKH obpasnua m, r rpyHTa HOTo CTaKaH4MKa | € KPBIKOHW | TpyHTa co KPBILIKOH My, T w, % rpyHTa
n/n obpasia TPyHTa, M ¢ Maccoit TPYHTa U m,r CTaKaHYMKOM le 2-¢ OTIEIBHON CpenHssa Wiot, %0
Tapbl Tapbl ¥ KPBINIKO# | B3BELIMBAHNCE | B3BSIIMBAHIE po0sI
Mg, my, T my, T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17




IIPUJIO)KEHUE 6

Pexomendyemoe
ONMpeaAcJCHUus rPAHUL] TEKYYECTH U paCKaTbIBAaHUA
NbLIEBATO-TIMHUCTBIX TPYHTOB
I'panuna TekydyecTH I'panmuiia packaTbiBaHUs
NoNe Jara JlaGopatopHsrii Homep Tnybuna Homep Macca Macca Macca BBICYIIEHHOTO FPYHTa CO I'panuia Tekyyectn Macca Macca Macca BBICYIIEHHOTO TPyHTa CO I'panmuia packaTbiBanus Yucno Ipumevanns
n/n HoMep obpasia | BepaboTky | oT6opa obpasia| crakaHuHKa CTaKaH4HKa ¢ BIJIAYKHOTO CTaKaHYHKOM M KpPBIIIKO My, T W, % Howmep CTaKaH4YHKA BIJIAYKHOTO CTAKaHYHKOM H KPBIIIKOH Wy, % TIACTHIHOCTH
TpyHTa, M KPBIIIKO#H M, T TpyHTa o CTaKaH4HKa © KPBIIIKO# TpyHTa o My, T Ip, %
CTAKAHYHKOM H 1-e 2 OT/IENbHOI CpeaHss mr CTaKaHYHKOM 1-e 2 OT/IEbHO# CpenHsis Ih=We-Wp
KPBIIKOI My, T | B3BemMBaHue | B3BENIMBAHHME npooH! M KBIIIKOi | B3BemmBanMe | B3BEmMBAHHE npoGbI
M, T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21




KYPHAJI
onpeeJeHHs INIOTHOCTH TPYHTA METOA0M PEKyIIero Koabla

IIPUJIO)KEHUE 7
Pexomendyemoe

JlaGopatopHsl I'nmy6una Howmep mactiunok Macca xonbna Macca niacTUHOK, T InoTHOCTS rpyHTa P, rlem®
NeNe Jata i HomMep Howmep otbopa Howmep crpyHTOM H | Macca konbna Macca O6bem rpyHTa
n/u obpasua BBIPaOOTKI obpasna KOJIbIIa BepxHei HIDKHEH M1aCTHHKaMU Mo, © BepxHeii HIDKHEH rpyHTa, I V, em® obpasnua cpenHss
TPYHTa, M my, T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16




IIPHJIO’KEHUE 8

Pexomendyemoe
KYPHAJ
onpeaeJeHus NJIOTHOCTH TPYHTA ME€TOA0M B3BCIIUBAHMA B BO/I¢
napa¢puHHPOBAHHBIX 00pa3L0B
JlaGopaTtopHsIit I'nyOuna Macca, r IInoTHOCTS, P, r/em®

NeNe Jara HOMep oOpasna [ Homep BeipaGoTku| oTOopa oOpasma TpyHTa 10 napaUHUPOBaH- | mapauHUPOBaH- KOHTPOJIEHOE

n/i IpyHTa TPyHTa, M napa(puHIPOBAHUS HOTO IpyHTa HOTO TPYHTa B B3BCIIMBaHHUE obpasua cpenHsis
BOJE napaMHUPOBAH-

HOTO 'PyHTa

1 2 3 4 5 6 7 8 9 10 11




IIPUJIO)KEHUE 9

Pexomendyemoe
KYPHAJ
onpeaeJeHus NJIOTHOCTH TPYHTA ME€TOA0M B3BCIIUBaAHUSA 06[)33].[3
B HEHTPaJbLHOM JKHIKOCTH
JlaGoparopHsIit I'nyOuna Macca, r ITnoTHOCTH ITnotHoCTS P, rlem®
NeNe Jara HOMED Howmep orbopa Temmepatypa HeHTpanbHOU
/i obpasua BBIPaOOTKH o0pasua rpyHra, M obpasua obpasua xuakocty, °C KUJKOCTH P, obpasua cpenHss
B BO3yXe B HeHTpanbHOU r/em
HKUJAKOCTU
1 2 3 4 5 6 7 8 9 10 11




IIPUJIOJKEHHUE 10
Pexomendyemoe

KYPHAJ

onpeacJeHus NJI0THOCTH YaCTHIl TPYHTA MUKHOMETPUIECCKUM METOAOM

JlaGoparopHsl I'ny6una Macca, r IInoTHOCTB YacTUI| rpyHTa
NeNe Jara i HOMep Howmep otoopa Howmep Temmnepatypa Ps, rlem®
/i obpasua BBIPAOOTKH obpasua, M | NUKHOMETpAa | MHUKHOMETpA, | MMKHOMETPA, | MMKHOMETpa C | IMKHOMETpa ¢ CyXoro BOJIBI, obpasua cpenHsis
3QIIOTHEHHOTO | 3a[0JHEHHOTO BOZIOM BOZOM rpyHTa (xepocuna), °C
BOJIOM BOJIOM (kepocunom) u| (KepocHHOM)
(xkepocurom) | (kepocuHOM) TPYHTOM
na Y5 ero na Y5 ero
€MKOCTH €MKOCTH U
IPYHTOM
1 2 3 4 5 6 7 8 9 10 11 12 13 14




HIPUJIO’KEHUE 11
Cnpasounoe

IlnoTHOCTH BOJBI NP pa3jIHYIHbIX TeMIIepaTypax

Temmeparypa, °C

[lnoTHOCTS, /oM’

Temmeparypa, °C

[noTHOCTS, /oM’

00 12
120 18
190 23

1,000
0,999
0,998

240 27
290 30
310 33

0,997
0,996
0,995

IPUJIOJKEHUE 12
Pexomenodyemoe

ONPEJEJIEHUE T'PAHUIIBI PACKATBIBAHUA
(MJACTUYHOCTH) METOJOM ITPECCOBAHUS

1. T'panuiy packaThiBaHUSI [OMYCKAETCS OINpPEICATh KaK BIIaXKHOCTb
FPYHTOBOM MAaCThI, YCTaHABJIMBAIOILYIOCS MOCIIE MPECCOBAHUS €€ B KOHTaKTe
¢ uemnono3oi (puiubTpoBanbHON OyMmaroii) mox masieHuem 2 Mlla (20
krc/cM?) 110 3aBepILeHNs BOJOOTAYH IPYHTA.

2. TIpoBeneHMEe UCTIBITAHHIA

2.1. lllabnoH TONIIMHOW 2 MM C OTBEPCTHEM 5 CM YKJIaABIBAalOT Ha
XJIOMYaTOOYMaXHYI0 ~ TKaHb M 3alOJHSIOT  TIPYHTOBOH  MacToi,
moaAroToBiacHHoW mo mia. 4.2.1— 4.2 .5nactosmiero cranmapra. M30BITOK
MacThl CPE3al0T HOXOM BpPOBEHb C TOBEPXHOCTHIO mmiabnona. IllaGmon
YIQIISIIOT, & OTyYeHHBIH 00pa3el] MOKPHIBAIOT CBEPXY TAKOH e TKAHBIO.

2.2. CHM3y W CBepXy IOATOTOBICHHOTO OOpasma ykiaasiBatoT mo 20
TUCTOB (puibTpoBanbHOM Oymarun pasmepom 9x9 cm. IloAroToBiICHHBII
oOpaszel] MOMEIIAIOT MEXIy [EPEeBSHHBIMH WA  METAJUIMYECKUMHU
UTACTUHKAMHU M CO3JAI0T C MOMOIIBIO Mpecca AaBieHune Ha obpasen 2 Mlla
(20 kre/em?) B Teuenue 10 MuH.

2.3. 3aremM MPOBOISIT KOHTPOJIb 3aBEpIICHHs BOMOOTIHa4YM rpyHTa. Jlist
9TOr0 CHHUMAIOT [JaBJCHHE TMpecca, BBHIHUMAIOT o0pasel |, y/IajiuB
GuIBTpOBATBHYIO OyMary u TKaHb, CTHOAIOT 00pas3elr MmoToaMm.

I'panully packaThiBaHWSI CUUTAIOT JOCTHI'HYTOU, eciau oOpaselr| Ha crude
[1aeT TPELIKHY.

2.4, Tlpu OTCYTCTBMHM TpEIIMHBI ONPEJCICHUE MOBTOPSIOT HA HOBOM
MOPIMU IACThl, YBEJIWYMB [UIUTENBHOCTh mnpeccoBaHus Ha 10 muH MO
CPaBHEHHIO C JUIMTEIBHOCTHIO TPEIbLAYLIEro uchbiTanus. [loBTOpHBIE
[IPECCOBAHMUS MOBTOPSIIOT JO TeX IMOp, MOKa He OyIeT JOCTHTHyTa rpaHuiia
pacKaThIBaHMUS [PYHTa B COOTBETCTBUH C I1. 2.3HACTOSIIETO MPHIOKEHHUS.

2.5. Tlo [OCTMKEHHH TPAaHUIIBI PACKATHIBAHUS Cpasy OMPEACISIOT
BJIQJKHOCTH 00pa3iia B COOTBETCTBHHU C YKA3aHMSIMH III. 2.21 2.3 HACTOSIICTO
cTaHaapra.

2.6. 115t KOHTpPOJISt IPUMEHUMOCTH METO/a ISl TPYHTOB, MOCTYMAOIINX B
nabopatoputo, He MeHee 20% o0mero umcina 00pasioB M3  KaXIOro
MH)KCHEPHO-TEO0JIOTUUECKOT0 AJIEMEHTa CJIe[yeT HUCIBITHIBATH MapajlieibHO
METOJIOM pAaCKaTbIBaHHS COIJIACHO YKa3aHWsM pasl. S HAaCTOSIIEro
cTaHzapTra. MeTOA IPEeCCOBaHMS JIOMYCKAeTCs MHPHUMEHITh TOJBKO IPH
[MOJIy4EHHH COMOCTABUMBIX PE3YJbTATOB KOHTPOJIBHBIX OpEIe/ICHHU.

IIPUJIOJKEHHUE 13
Pexomendyemoe

ONPEJAEJIEHUE IIVIOTHOCTH YACTHIL 3ACOJIEHHBIX
I'PYHTOB B BOJE



1. TloaroroBKy 00Opa3lOB TPyHTa K UCHBITAHUSIM CJICIYCT MPOBOIUTH B
coOTBeTCTBUH ¢ ykazanusmu . 10.2.1u 10.2.2Hacrosimiero cranaapra.

2. IlpoBeneHME UCTIBITAHMIA

2.1. BemonHsitot onepaiun, ykasanubie B mi. 10.3.1—10.3.31acrosmero
cTaHIapTa.

2.2. C moMoOIIbI0 PE3MHOBOW TPYIIM CICAYIOT OCTOPOXXHO OTCACHIBAThH
OCBCTJICHHYIO JKUAKOCTh W3 BCpPXHEH 4YacTH NHKHOMETpa B  MaJblil
MUKHOMETpP, 00BbeM KOTOoporo He noipkeH mpesbimath 60—80% obbema
OCHOBHOI'O MUKHOMeTpa. [loNokeHHEe MEHHCKa B MajoM ITHKHOMETPE
ycraHaBIuBaroT cornacho 1. 10.3.4HacTosriero ctanaapra, 100aBisis B HETO
[0 KAaIUIIM OCBETJICHHBIN COJIEBOI pacTBOP M3 OONBLIOrO MUKHOMETPA, MPH
3TOM HE JIOITyCKasi B3MYYHBAHUS OCaJIKa B OOJIBIIIOM MUKHOMETPE.

Mautblii THKHOMETP C )KHUIKOCTBIO CIICIYET BHITCPETh HACYXO U B3BECUTb.

2.3.CorneBoii pacTBOp U3 MaJIOr0 MUKHOMETPA U CYCIICH3HUIO 13 OOJIBIIOrOo
MUKHOMETpPa BBUIMBAIOT, MPOIOJACKHBAKOT WX JUCTHUTUPOBAHHOW BOMIOM,
HAJIMBAIOT TUCTWLIMPOBAHHYIO BOJY U BBIICPKUBAIOT B BAHHE C BOJIOH.

2.4. Jlanee BBIOJHAIOT onepanuy, ykazanuele B 1. 10.3.4 Hacrosiero
CTaHJApPTa, ¥ B3BEIIMBAIOT IIMKHOMETPEI C BOJIOM.

3. O6paboTka pe3ynbTaToB

3.1. [IIOTHOCTD YACTHII 3aCOJICHHOTO IPYHTA Psz T/CM® BBIMHCISIOT T10

Gopmyne

M3+ Mo_ M2+(m_m)( MS_ MJ)
P, plm-m )

P.= M,/

rie My —macca rpyHTa B IMKHOMETPE, T;

M; —macca 60sbIoro nukHOMeTpa (MycToro), r;

M, —macca 60JIBIIOro MTMKHOMETPA € BOJIOW U IPYHTOM, T

M3 —macca 60JIBIIOro MTMKHOMETPA € BOJIOH, T;

M, — Macca MaJjioro nukHoMeTpa (mycroro), r;

m3 —Macca Majoro MUKHOMETpa ¢ BOJIOH, T;

My — Macca MaJioro MUKHOMETPa C COJIEBBIM PACTBOPOM, T

P, — IJIOTHOCTH PAaCTBOPHMBIX COJjIel (HoIycKaeTcs IpUHUMaTh P, = 2,20
r/CM3);

Pw — IUIOTHOCTh BOJIBI TIPH TEMIICPATYPE UCIIBITAHHS, T/CM".



