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1. HccnenoBaHue OCHOBHBIX CBOWCTB MOpPTJIaHALEMEHTa (HOPMaJbHOM TIYCTOTBI,  CpPOKOB
CXBaTBIBaHUS, PABHOMEPHOCTH U3MEHEHHUSI 00beMa IIEMEHTHOT'O TeCTa, OTPEIeICHIE MapKH).

OIIPEJIEJIEHME HOPMAJIbHOM I'YCTOTBI IIEMEHTHOT'O TECTA

[{enb pabOTHI — OCBOCHUE METOIUKH OIpEAeSICHIs] HOPMAJIbHOW TYCTOTHI IIEMEHTHOTO TECTa.

O6opynosanwue: Becbl o [OCT 24104-88, nmpubop Buka, wama u nomarka, , CSKyHI0Mep.

Teopernueckue cBeaCHUA

Hopmanenyto rycroty onpenensitot cornacHo I'OCT 310.3-76 na npubope Buka (cm. puc. 6.6). B
3TOM Ciiydae uriy 7 mpuOopa 3aMEHSIOT METAIUTMYECKUM TEeCTHKOM jauamerpoM 10 m pmmHOM 50 MM.
Macca noJBHKHOIO CTEpXHS NpuOOpa BMecCTe ¢ MecTUKOM JoipkHa ObiTh 30042 r. Ilepen Hauamom
WCTIBITAHUS. TIPOBEPSIOT CBOOOJHOE TAJeHHE IMOABIKHOTO CTEpXKHS TNPUOOpPa, YHCTOTY TIIECTHKA,
MIOJIOKEHHUE CTPENKH, KOTOpas JOJDKHA CTOsTh HAa () MpH COMPUKOCHOBEHHH TECTUKA CO CTEKISTHHOMN
TUTACTUHKOW, CMa3bIBAIOT KOJIBIIO M IUTACTUHKY TOHKHAM CIIOEM MAIIMHHOTO Maca.

JU1st IpUTOTOBIICHHUS IEMEHTHOTO TecTa 0TBemMBatoT 400 I MCTIBITHIBAEMOTO [IEMEHTA, BHICHITIAIOT
€ro B CepUUECKYI0 METAIUTMYECKYIO0 YallKy, NMPEIBAPUTEIBHO MPOTEPTYIO BIAKHOW TKaHBIO. 3aTeM B
[IEMEHTEe JIeNaloT YriayOlieHHe, Kyla B OJWH TPHEM BIMBAIOT MPEIBAPUTEIHHO OTMEPEHHYIO BOIY B
KOJIMYEeCTBE, HEOOXOIMMOM JUISI TIOJTyYEHHsI IIEMEHTHOTO TECTa HOPMaJIbHOU IrycToThl. KommuecTBo BoabI
JUS TIEPBOTO TIPOGHOTO 3aTBOPEHHS [IEMEHTA MOYKET OBITH OPUEHTHPOBOUHO HpuHATO 110 — 112 e, T. e.
25 - 28 % mo Macce 1eMeHTa. YTIyOJieHHe, B KOTOpOe ObLIa HAJUTa BOJa, C -
MOMOIIBIO CTAJIbHOU JonaTku (puc. 6.13) 3anonHAIOT LeMeHTOM U Yepe3 30 @
C MOCJe 3TOT0 OCTOPOKHO MEPEMENINBAIOT, a 3aTEM SHEPTUYHO PACTUPAIOT
TECTO JIOTIATKOW BO B3aMMHO TEPHEHIUKYISPHBIX HANPABICHUSAX, TEPHO-
TUYeCKH TmoBopauuBas damky Ha 90°. IIpoAoJnKUTENBHOCTH MepemMe-
IIMBAaHUS W HEMPEPHIBHOTO PACTUPAHMS C MOMEHTAa 3aTBOPEHHS IIEMEHTa
BOJOU — 5 MUH.

[Tocne okoHuUaHUs epeMelIMBaHus [IEMEHTHOE TECTO YKJIabIBAIOT B
OJIMH TpueM B KOJbLO, KOTOPOE MATh-IIECTh pa3 BCTPAXHUBAIOT,
MOCTYKMBAIOT IUIACTUHKOW C MPHXKAaThIM K HEW KOJBIOM O TOBEPXHOCTH
ctojia. M30BITOK 1IEMEHTHOTO TEecTa Cpe3aloT HOXKOM, IPEIBAPUTEIHHO
MPOTEPTHIM BIAXHOW TKaHbIO. KOJBIO HA CTEKISHHOM IUIACTUHKE CTaBAT
moja crepkeHb npubopa Buka, mecTuk MpUBOISIT B CONPUKOCHOBEHHE C
MMOBEPXHOCTBIO T€CTa B IIEHTPE KOJIbLIAa U 3aKPEIUIAIOT €r0 B TaKOM TOJOXKEHHUH 32KUMHBIM BHHTOM.
3areM ObICTPO OTBUHYMBAIOT 33)KUMHOM BUHT, U CTEPKEHb BMECTE C ECTUKOM CBOOOJHO MOTPYKaeTcs B
tecto. Yepes 30 ¢ ¢ mMoMeHTa OCBOOOXKIEHHUS CTEpXKHS MO IIKajge Mpudopa (UKCUPYIOT TIyOuHY
MOTPYKEHHS TeCTUKA.

['ycToTa 11eMEHTHOro TecTa CUMTACTCSI HOPMAJbHOM, €CIM MEeCTUK HEe JOXOIUT 0 CTEKIISIHHOM
miacTUHK Ha 5-7 MM. Ecnm OH, morpyxasich B IEMEHTHOE TECTO, OCTAaHOBUTCS BBINIE, TO OTBIT
MTOBTOPSIOT C OOJIBIIUM KOJTMYECTBOM BOJIBI, & €CITH HUXKE - C MEHBIIIUM, JOOUBAsICh IOTPYKEHUS [TECTUKA
Ha TJIyOHMHY, COOTBETCTBYIOIIYIO HOPMallbHOHM TycTtoTe Tecta. KommuecTBo m00aBiisieMOl BOABI IS
MOJIyYEHUS TECTa HOPMAJIbHOM I'YCTOTHI, % MO Macce IeMEHTa, ONPEILNISIOT ¢ TOUHOCThIO /10 0,25 %.

J171s BBIIOJTHEHUS JAHHOW J1aOOpaTOPHON paboThl MOATPYIIY CTYACHTOB pa3OUBaIOT Ha OpUraabl
[0 TPU-YEThIPE YeIOBEKa, U KakJas Opuraaa mpoBOJIUT OJIMH OMBIT MO OMpPENEICHUI0 HOPMAIBHOH Ty-
CTOTBI IIEMEHTHOT'O TECTa C 3a/IaHHBIM IPET0aBaTeNIeM KOJIMYECTBOM BOJBI (U1 MOPTIaHALEMeHTa 22-
28 %). 3areM JaHHbIE, MOJyYEHHbIE KaXJ0H OpHragoi, 3aHOCAT B CBOJHYIO TaOiMIly >KypHama Ajs
7a00paTOPHBIX M MPAKTUYECKUX pabOT, HAa OCHOBAaHMM KOTOPOW CTYAEHTHI JI€NaloT BBIBOABI O
HOPMAaJIbHOM T'YCTOTE TECTA UCIBITHIBAEMOIO [IEMEHTA.

O6paboTka pe3yabTaToB

Pe3ynbpTaThl ONBITOB 3aHOCAT B Tabnuiy 6.13.

Tabnuma 6.13

Pe3ynbTaThl onpeneneHusi HOpMaJabHOM I'YCTOTBI THIICOBOTO TECTa

Puc. 6.13. JlonaTka st

nepeMEIIMBaHUA

No H Kon 0] Bnonotp
0 | aBecka UYECTBO TCYET 1O | eOHOCTh
TMIBITOB LIEMEHTA, nIKasue uemMenra, %
r BO/JIBI, MJI npubopa,
MM




OTIPEJIEJIEHUE CPOKOB CXBATBIBAHUSI [TEMEHTHOI'O TECTA
[{enp pabOTHI — OCBOCHUE METOIMKH OIIPEICTICHIS CPOKOB CXBATHIBAHMS [IEMEHTHOTO TECTA.
Ob6opynoBanue: Beckl o 'OCT 24104-88, npubop Buka, kosbio k mpubopy Buka, uwama u

JIOTIaTKAa, CEKYHIOMED, TUHEHKA METAJTTUYECKAasI.

TeopeTnyeckue cBeICHUs

Cpoxu cxBateiBanus o ['OCT 310.3-76 onpenensitor ¢ nomotibio npudopa Buka (cm. puc. 6.6),
HO BMECTO TMECTHKA Ha HIDKHEH TMOJBIKHOW YaCTH CTEPXKHS 3aKPEIUISIOT CTAIBHYIO UTITy qTuaMeTpoM |
MM U aiauHOM 50 mm. Tak kak oOmras Macca CTepxHs (T.e. 00IIasi Macca MOJBMKHOM 4acTu Mpudopa,
BO3JICHCTBYIOMICH MPU WCTIBITAHUM HA IIEMEHTHOE TECTO) NMPH 3aMeHE IMECTHKa YMEHBIIAeTCs, TO Ha
IUIOCKYIO TOJIOBKY CTEpIXHS HAKJIAIbIBAIOT JIOMIOJHUTEIBHBIM T'py3, YTOOBI Macca CTEpXKHS C HIJIOH
coctanisina 300 r.

[Tepen HawamOM WCHBITAHUS TPOBEPSIIOT CBOOOJHOE TEPEMEIICHUE METAJUTMUECKOTO CTEPIKHS
npubopa Buka, TONOXEHWE CTPENKH, KOTOpas JOJDKHA OBbITh HAa HyJe NMPU ONHUPAHWH WIJBI Ha
CTCKJISIHHYIO TIACTHHKY, YHCTOTY W MPSAMU3HY HMIJIBL [lociie 3TOro cMa3bIBarOT KOJBIIO H IIACTHHKY
TOHKHM CJIO€M MaIIMHHOTO MacJa.

IleMeHTHOE TECTO HOPMAJIBHOW T'yCTOTHI MPUTOTOBIISIOT TI0 METOIUKE, U3JI0KEHHOUW paHee; cpa3y
MOCJIe MPUTOTOBJICHUS TIOMEIIAOT B KOJIBIIO MprOopa Buka, ycTaHOBICHHOE HAa CTCKJISTHHOM IJIAaCTHUHKE,
W CJIeTKa BCTPSIXWBAIOT MATH-NIIECTh pa3 I yAaJeHUs BO3ayXa. M30BITOK TecTa CHHUMAIOT HOXOM H
MMOBEPXHOCTh BBIPAaBHUBAIOT. KOJBIIO ¢ IEMEHTHBIM TECTOM YCTaHABIMBAIOT HA CTOJIMK TpHOOpa,
OMYCKAalOT CTEPKEHb 10 CONPUKOCHOBEHHS WIJbl C MOBEPXHOCTHIO TECTa M 3aKPEIUISIOT CTEP’KEHb
BUHTOM. 3aTeM OBICTPO OTBMHYMBAIOT 3a)KUMHOM BHUHT, YTOOBI WIJIa MOTJIa CBOOOJHO MOTPY3UTHCA B
TecTo. Uity morpykaroT B TECTO Y€pe3 Ka)KJble S MUH /10 Hayajia CXBAaTbIBaHUS U Yepe3 Kaxable 15 MuH
B TOCJIeIyIoIIee BpeMs 10 KOHIIa CXBaThIBaHUS. MeCTO MOTPYXKEHHS UIJIbI B TECTO MEHSIOT, TepeABUras
KOJIBIIO, UTJTy BBITUPAIOT MSTKOW TKAHBIO WX (PUIBTPOBABHOM OymMaro.

3a HayaJo CXBAaThIBAHUS MPUHUMAIOT BPEMsI C MOMEHTA 3aTBOPEHUS LIEMEHTa BOJOW IO MOMEHTA,
KOI'/Ia UIJ1a He IOMeT IO CTEeKJISIHHOM IIACTUHKU Ha 1-2 MM. 3a KOHEI[ CXBaThIBaHUS IPUHUMAIOT BPEMS
OT Hayaja 3aTBOPEHMsI [IEMEHTHOTO TeCTa JI0 MOMEHTa, KOrja ,uria OyAeT OIyCKaThCs B TECTO He OoJee
yeM Ha 1-2 MM. Hawano cxBaThiBaHMsI NOPTIAHALIEMEHTAa, NOPTJIAHIIEMEHTa C MUHEPAJbHBIMU
no0aBKaMH, MIJTAKOMOPTIAHALIEMEHTA U MYII0JaHOBOIO MOPTIAHIEMEHTa JODKHO HACTYNaTh HE paHee
yeM uepe3 45 MUH, a KOHEI| CXBaThIBaHUsI - He no3aHee 10 4 ¢ MOMeHTa 3aTBOPEHUS [IEMEHTHOTO TeCTa.

Brinonnenue ganHoil nabopaTopHOi paboThl TpeOyeT MHOTO BPEMEHHU U, Kak MPaBUio, 32 OJHO
yueOHOe 3aHITHE HE yJIAeTcsl YCTAHOBUTH KOHEI| CXBaThIBaHUS IieMeHTa. [[pyHsIB BO BHUMaHHE TO, YTO
CTYACHTBl paHee T[O3HAKOMUJIUCh C METOJUKOM OmpeeNieHus CpPOKOB CXBaThIBaHHUS THIICA,
MpernojaBaTesib JIOJKEH MPOJAEMOHCTPUPOBATh BCEW MOATPYIIE CTYACHTOB METOIUKY MPUTOTOBIICHUS
TeCcTa HOPMAJIbHON TYCTOTHI M 3aNIOJTHEHUSI UM KOJIbLIA, a TAKXKE MOKa3aTh, KaK MOTPYXKAOT UTIy mpudbopa
Buka B iemeHTHOE TECTO.

O06paboTKa Pe3ynbTaTOB

[IpenogaBaTens cooOIIaeT CTyA€HTAM CpPOKUM CXBAaThIBAaHHS HCIBITHIBAEMOTO IIEMEHTa. JTHU
JTAHHBIE OHU 3aHOCHAT B Tabnuiy 6.14.

Tabnuma 6.14

Pe3ynbTathl onpenenaeHus CPOKOB CXBAaThIBAaHHSI IIEMEHTHOTO TECTa

H Bpe O Hayva Kone
N aBecka Kon | msa OT | TCUET TO | JIO 11
0 Il | MYECTBO Hayasa HIKaJIe CXBATbIBAHUS | CXBaThIBAHMSI
IIBITOB | EMEHTA, | BOJBI, MII 3aTBOpEHUs | Mpubopa, | LIEeMEeHTa, LIEMEHTA,
r BOJIOW, MMH | MM MUH MUH




OIIPEAEJIEHME PABHOMEPHOCTHU U3BMEHEHW S OB BEMA LIEMEHTA
ITenb pabOTEI — OCBOGHUE METOMKH OLPE/IEICHUS] PABHOMEPHOCTH H3MEHEHNUS 00 beMa IIEMEHTa.

OGopynosanme: BECbI 10 ['OCT 24104-88, yama u jomarka, BaHHa C T'MAPABIMYECKUM 3aTBOPOM,
0a4oK JUIs UCTIBITAHHUS JICTICIICK KUIITYCHNUEM, JTyTa, TMHEHKa MeTauInYecKast.

Teopernueckue cBeACHUA

[Ipomiecc TBepaeHHS IIEMEHTa COMPOBOXKIACTCA HW3MEHEHHEM o0beMa 00pa3oBaBIIErocs
neMeHTtHoro kamus. OpgHako Hamuuywe B IieMeHTe cBoOomubix CaO m M0, KoTopwie racsarcs ¢
yBeIMYEHHUEM 00beMa B yXKE 3aTBEPAEBILIEM LEMEHTHOM KaMHE, MOKET MPHUBECTH K HEPaBHOMEPHBIM
nedopmanusm 1 06pa30BaHUIO TPEIIMH B TBEPACIONINX OETOHAX U PACTBOpaXx.

PaBHOMepHOCTh M3MEHEHMsI 00beMa 1IEMEHTa YCTaHABJIMBAIOT KHUIISIYEHHWEM B BOJAE 00pa3LOB-
nenemek. g nsrorosienus jenemek 0epyr 400 r meMeHTa U U3 HEro IPUTOTOBJISIOT TECTO HOPMAJIb-
HOM TYCTOTHI. 3aT€M OTBEIIMBAIOT YETHIPE HABECKH IIEMEHTHOTO TeCTa MO 75 T KaxJas ¥ MOMEIIAIoT
KOKIYI0 B BHUJAE IIapUKa Ha OTAEIbHYIO CTEKISHHYIO IUIACTUHKY, HpPEIBAPUTEIBLHO MPOTEPTYIO
MalIMHHBIM MacsioM. OCTOPOKHO NOCTYKHUBAs TUIACTUHKOM O Kpall CToJa, MOJy4aroT U3 [IapuKa JeNelKy
IaMeTpoM 7-8 ¢M U TOJILIHMHOHN B cpenaHeil ee yactu okoyio 1 cMm. [IoBepXHOCTh MOITYYEHHBIX JIETeleK
3arjakMBalOT OT HAPYXKHBIX KpaeB K LEHTPY CMOYEHHBIM B BOJE HOXXOM. [IpUroToBIE€HHBIE TakKUM
00pa3oM JIENEeNIKN BbIACPKUBAIOT HAa CTEKISHHBIX IUIACTUHKAX 24 4 B BaHHE C T'MJPABJIMYECKUM 3a-
TBOpoM (puc. 6.14) npu Temmnepatype 20+5 °C.
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Puc. 6.14. BaHHa ¢ ruipaBInye€CKUM 3aTBOPOM

| — Hauna; 2 — mpo6ka; 3 — TUAPaBINYECKHUii 3aTBOP; 4 — pereTka 11 00pasinos

3areM JIeTenIKy 6 CHUMAIOT CO CTEKJISIHHBIX TUIACTUHOK U KJIAJyT Ha pelIeTyaTyro MoJKy 5 6auka
4 (puc. 6.15). It moaepaHusi TOCTOSTHHOTO YPOBHSI BOJIbI 0a4OK PE3MHOBBIM IIUIAHTOM 7 COSIUHEH C
perynaropoM ypoBHsS Boasl 1. Ilpu momomu mnoABMKHOM TpyOKM 2 ypoBeHb BOJBI B 0Oauke
yCTaHaBIUBAIOT Ha 4—6 CM BbIIlI€ MOBEPXHOCTH Jenenek. badyok 3aKkpbIBalOT KPBIIIKON 3 U CTAaBAT Ha
HarpeBaTenbHbIA TpuOop. Bomy B 6auke 3a 30—45 MUH TOBOJAT 10 KMUIEHUS, KOTOPOE TOAIEPKUBAIOT 4
4. [locie KumsueHus JISTeNIKH OXJIAKIAIT B Oauke 0 temneparypsl 20+£5 °C, BBIHUMAKOT U3 0ayka U
THOIAaTeNIbHO OcMaTpuBaloT. LlemMeHT mnpusHaioT AoOpokayecTBeHHBIM (puc. 6.16), eciu Ha JMIEBOM
CTOpPOHE JICMEIIEK, MOABEPTHYTHIX MCHBITAHUIO KUISYEHHUEM, HET AOXOMAIIMNX, 0 KPaeB paualibHbIX
TPEIIUH WX CeTKU MEJIKMX TPEIIWH, BUIUMBIX B JIYIIy WJIM HEBOOPYKEHHBIM TJIa30M, a TAKKE KaKuX-
160 UCKpuBJIeHUH (puc. 6.17).

Puc. 6.15. ba4yok [u1st McTIbITaHMsI JIENEIIEK KUIISTYEHUEM U PETYISATOP YPOBHS BOJIBI



Puc. 6.16. Jleneniku, BeIAepKaBIINE UCTIBITAHUE HA PABHOMEPHOCTh U3MEHEHMS 00beMa
a - HOpMaJIbHOE U3MEHEHne 00beMa; 0- TPEUIUHbBI YChIXaHHs
6) -

Puc. 6.17. Jlenemiku, He BBIACPKABIIKE UCTIBITAHUS HA PABHOMEPHOCTh U3MEHEHUsT 00beMa
a— paspylieHue; 6 — paauagbHbIE TPEIIUHBI; B — HCKPUBJICHUE

[Ipu BBIMONHEHUH nauHoi TAOOPATOPHON PabOTHI CTYJIEHTBI KaXKJIOW OpUTajbl M3rOTABIMBAIOT U3
IIEMEHTHOTO TECTa HOPMAaJbHOM T'yCTOTHI IO OJHOM JICTICHIKE U MapKUPYIOT €€, MPH 3TOM O0IIee YUCIIO
JIeTIeIeK JOJKHO OBITh YeThIpe. 3aTeM MperojaBaTelib 0OBICHAET METOIUKY NMPOBEICHUS HCIBITAHUS,
YCTPOMCTBO anmapaTypbl M MIOKa3bIBACT CTYJACHTAaM ITAJIOHBI JICTICHICK, a TAKXKE JICTICIIKHU, BbIJICPKABIIIHAE
1 HE BBIJICP)KABIINE MCIIBITAHKE HA PABHOMEPHOCTh M3MCHEHHSI 00beMa IIEMEHTA IIPH TBEPCHHH.

Ha cnenyromem 3aHsSTHH TOCE UCTBITAHUS JIETIENIEK JTaOOpaHTaMH Ka) bl CTYIEHT MOJTy4aeT
oOpasell 1 ycTaHaBIMBaeT Ka4yeCcTBO LIEMEHTA 10 3TOMY MOKa3aTeio.

B Tabnuie 6.15 3apucoBBIBAIOT BU/I JIETICIIEK, BHIACPKABIINX U HE BBIIECP>KABIINX HCIIBITAHUS HA
PaBHOMEPHOCTh U3MEHEHHUS 00heMa.

O0paboTKa pe3yIpTaTOB

Tab6numa 6.15

Pe3ynbrathl onpeneneHnsi paBHOMEPHOCTH U3MEHEHUs 00beMa IIEeMEeHTa MTPU TBEPJCHHUH

PC3YJ'ILT8.TBI BU3YAJIbHOT'O OCMOTpa BriBon 0 COOTBCTCTBHUH OEMCHTA
JICTICHICK ITOCJIC KHUITAYCHU Tpe6OBaHI/ISIM PAaBHOMCPHOCTH HN3MCHCHHA o0bema
ONEMCHTA TP TBECPACHUN




OITIPEAEJIEHHUE MAPKHM HEMEHTA

! !CJ'II) “aGOTLI — OCBOCHHUE METOAUKHU OIPEACICHUS MapKu LIEMEHTA 110 BEJIMYUHE MTPEAEIIa IIPOYHOCTH ITPU u3rube U CKATHU 06pa3u013.

O6opynosanne: BECBI 0 ['OCT 24104-88, yama u JionaTka, BCTPAXUBAIOMIUI CTOIMK U (OopMa-KOHYC,
IITBIKOBKA, BUOpALMOHHAS IUIOMIAKA, BaHHA C THAPABIMYECKUM 3aTBOPOM, (DOPMBI IS U3TOTOBJICHUS
oOpa3sioB-6anouek, mamuna MUM-100, ntuHelika MeTainaeckast.

Teopernueckue cBeacHUA

Mapky LeMeHTa YCTaHaBJIMBAIOT O BEIMYMHE Tpejeia MPOYHOCTH NPH H3rHOEe M CHKATUH
oOpasioB-6anouek pazmepom 40x40x160 MM, M3rOTOBICHHBIX M3 IUIACTUYHOTO IIEMEHTHOTO PacTBOpPA
coctaBa 1:3 mo macce (1 4. uemeHTa u 3 4. HOPMAJIBHOTO BOJILCKOTO TECKA).

Meroauka onpenenenust mapku nemenra (I'OCT 310.4-81) coctoutr B cienyromem. CHauana
OTIPENIENAIOT KOHCUCTEHIIHIO IIEMEHTHOTO PacTBOPa, KOTOpast TpeOyeTcst [UTst u3roTOBIeHHUS 00pa3IoB-06a-
nouek. [{nst atoro orBemmuBatoT 1500 r necka u 500 T 1eMeHTa, BBICHIIAIOT UX B C(PEPUUECKYIO YAIIKy
(cm. puc. 6.4) u nepeMelMBaIOT IIEMEHT C MECKOM JIOMATKOW B.TeueHHe | MUH. 3aTeM B LIEHTpPE CyXOu
cMecu aenarT JyHKy u BiauBatoT B Hee 200 r Boasl (B/L] = 0,4). [locie Toro kak Boja BIUTAETCS, €I
pa3 mepeMemunBalT cMech B TedeHne | MuH. PacTBOp mepeHoCST B MEXaHWYECKHH CMECHTeNb (pHC.
6.18), rne ero nepemennBaoT B TeueHue 2,5 MuH (20 000pOoTOB yallld MEMIAIKH).

Puc. 6.18. CmecuTens 715 nepeMeIIMBaHus IEMEHTHOTO pacTBOpa

1 - cranuna; 2 — cMecuTenbHas 4Yaiia; 3 — OTKUAHAS TpaBepca; 4 — BaJUK Ui MepeMellInBaHus
pacTBopa

[lo oxoOHYaHUM MEepeMENIMBaHus ONPEACIAIOT KOHCUCTEHIUIO LIEMEHTHOrO pacTBopa. s 3toro
WCIIOJIb3YIOT BCTPSXUBAIOIIMN CTOJMK M METAUIMYeCKyto dopmy-KoHyc (puc. 6.19). BerpsxuBarommii
CTOJIMK COCTOUT U3 YyT'YHHOM CTaHUHBI |; HA Bally 2 HAXOJAUTCA KyJa4OK 3, KOTOPBIA MOJHUMAET OChb 4 ¢
TOPU30HTAJIBHBIM JUCKOM 5 U 3aKPEIICHHBIM Ha HEM JIMCTOM 3€pKajbHOro ctekia 6 nuamerpom 300 M.
[Ipu BpameHnn MaxoBUKa 8 OCh C YKPEIJIEHHBIM JIMCKOM IIPU MOMOIIY KyJladyKa COBEPIIAET BO3BPATHO-
MOCTYINATENbHOE BEpTUKAIbHOE JBWXKeHUE. [Ipu sTomM cTonuk mogHumaerca Ha 10 MM, BCTpsixuBas
dbopmy 7.

[lepen yknaakoil cMecHu B KOHYC BHYTPEHHIOK IOBEPXHOCTb €r0 M CTEKJISIHHBIM JIUCK Clerka
YBIIQXHSIOT. PacCTBOpHYIO cMech YKIaAbIBalOT B (GOPMY-KOHYC ABYMS CIOSIMU -
paBHOW TONIIMHBL. Ka)plii ClIOW YIJIOTHSIOT METAIMYECKOM MITHIKOBKOM
(puc. 6.20). Hwxuuil cinoi mTeikytoT 15 pa3, Bepxuuih — 10. Bo Bpems
YVKIaJKU U YIUIOTHEHUSI pacTBOpa KOHYC MPUKUMAIOT PYKOW K CTEKISTHHOMY
IUcKy. M3nuiiek pacTBopa cpe3aloT HOXKOM M (OPMY-KOHYC MEJIEHHO
MOJHUMAIOT. 3aTeM, Bpallas pyKOATKY MaXxOBHUKa, BCTPSAXHUBAIOT CTOJUK 30
pa3 B Teuenue 30 ¢, Ipu 3TOM KOHYC IIEMEHTHOTO pacTBOpa pacIuIbIBAeTCs.
[Ipy momoImM MITAHTEHIUPKYJS UM CTaJbHOU JMHEHKU U3MEPSIOT PACIUIbIB
KOHyca MO HI)KHEMY OCHOBAHHUIO B JBYX B3aUMHO NEPHEHAUKYISIPHBIX
HampaBlieHusX. KOHCHUCTEHLHMIO pacTBOpa CYHUTAIOT HOPMAJIbHOM, €CiH
paciuiblB KOHyca oka3zaicst paBHbIM 106 — 115 mm. IIpu MeHblIeM pacriibiBe
KOHyCa pacTBOp MPHUTOTOBJISAIOT 3aHOBO, HECKOJIBKO YBEIMUYMBAsl KOJUYECTBO  Pyc. 6.19.

BerpsixuBaromuit
CTOJIMK U (hopma-
KOHYC
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BOJIbI 3aTBOpEHUs. BogonoTpeOHOCTh pacTBOpa BhIpaXKaroT B BHIEBOIOLIEMEHTHOTO OTHOIICHUS; €0 3Ha-
YeHHE 3alUCHIBAIOT B XKYpPHAI WM B JalbHEHIIEM IOJB3YIOTCS MpPHU IMPHUTOTOBICHUM pacTBOpa s
M3TOTOBIICHUS 00pa3I0B-0aI0YCK.

OOpa31pl-0a104Kd  POPMYIOT B TPEXTHE3JOBBIX MeTaIMueckux ¢opmax (cMm. puc. 6.7).
BHyTpeHHIOI0 TOBEPXHOCTh CTEHOK U MOJJIOHA CIIeTKa CMa3bIBAalOT MALIMHHBIM MaciioM. Ha cobpannyro
(dbopMy HaJeBAIOT METAUIMYECKYIO HAacaaky (CM. puc. 6.7) W TYCTOW CMa3KOW MpPOMAa3bIBAIOT CHAPYKHU
CTBIK MKy (POPMOI ¥ HACATKOM.

[leMeHTHBINH pacTBOpP HOPMAJIBHOW KOHCHUCTEHLIMM JJIsi M3rOTOBJIEHUS Tpex 00pas3noB-Oanodex
MIPUTOTOBIISIOT TAK XK€, KaK M JUIsl OTIPE/ICIICHUsI HOPMAJIbHOM TYCTOTHI PacTBOpa, T. €. u3 500 r nemeHTa u

1500 r nmecka. Ha kaxJplii HaMEYEHHBIM CPOK MCHBITAHUS W3TOTOBISIOT TPU
5 obpasa.
JIJiss yIJIOTHEHUS pacTBOPA TMOIATrOTOBICHHYIO (OPMY C HACAIKOHN MPOYHO
3aKpEIUISIOT HA CTaHJApPTHOW BHUOpOIUIOIIA/NKE, CO3JAlOIIe BEpTUKAJIbHBIE
koJsiebanust ¢ amrmutynoi 0,35 mm u yactotoit 2800 — 3000 xonebanuii B 1 MuH.

['oToBBII pacTBOp YKJIaABIBAIOT B THE3/1a (POPMBI ClloeM NMpUOIU3UTENBHO 1
z CM U BKJIIOYAIOT BUOPOIIIOMIAAKY. 3aTeéM B TE4YeHHWE 2 MUH BUOpaluu Bce TPHU

raes3a (GopMbl paBHOMEPHO HEOOIBIINMH MOPLHUSAMH 3aIOIHSIOT pacTBopoM. [lo

ucrtedeHnn 3 MuH (OT Hauyaja BuOpaluu) BUOPOIUIOMIAJKY BBIKIIOYAIOT U
é CHEUMAIOT GopMy. 3aTeM CMOYEHHBIM HOKOM CpE3al0T M3JHIIEK PacTBOpa, 3adu-
LIAI0T TOBEPXHOCTh 00Pa3lioB BPOBEHb C KpasiMu (GOPMbI U MAPKUPYIOT 00pasiibl.

I'oToBbIe 00pa3itel B GOpMax XpaHAT B BAHHE C THAPABINIECKAM 3aTBOPOM

112

T—_—

770

Puc. 6.2(2 (cM. puc. 6.14) B Teuenne 24+2 4. 3areM 00pa3libl OCTOPOKHO pac(hOPMOBBIBAIOT
IITeIKOBKA I " YKIAJbIBAKOT B TOPU3OHTAJIBHOC IIOJIOKCHUEC B BaHHY C BO)IOI>’I, rac Xpa”saT 10
YKJIaOKH pacTBopa MOMCEHTA HUCIIBITaHHSI. O6p33HI)I B BOAC HE JOJDKHBI COIMPUKACaTbCAd OAHWH C
B (OPMY-KOHYC apyruM. HeoOxoxumo, 4TtoObl 00BEM BOABI B COCYIE Ul XpaHEHHs 00pas3lioB
1- pyuxka; Oob1 B 4 paza Oomnbiie obbemMa oO0pasuoB. Temieparypy BOJbl B BaHHE
2— KOJIBLIO; nojgaepxuBaroT 20+2 °C, ee 3HaUCHUE €KETHEBHO KOHTPOJIUPYIOT U 3aHOCAT B
3 — cTepiKeHb KypHal. Boxy, B koTopoil XpaHAT 0Opa3Lbl, PEKOMEHIYeTCsd MEHATh Yepe3

Kaxnaple 14 nmueii. BoiHyThIe 00pa3iibl UCHBITHIBAIOT HE TO37HEe 4yeMm 4depe3 10
MUH.

Jlnst ompeneneHusi MapKu IeMeHTa 00pa3ibl-0amouku B Bo3pacTe 28 CyT C MOMEHTa HX
M3TOTOBJICHUS UCTIBITHIBAIOT HA U3rHO, a 3aTEM KaXK/IyI0 U3 TOJyYEHHBIX MOJOBUHOK — Ha C)KaTHE.

OO0pa3ipI-0aI09YKH UCIIBITHIBAIOT Ha HM3ru0 ¢ momompbio Mamuael MUM-100 (puc. 6.21) unum
peiyaxkHoro mpubopa Muxasnuca (cMm. puc. 6.8). HMcnbitanue Ha m3rud Ha mammHe MUHM-100 mpo-
U3BOJAT cleayromuM oopazom. Crpenky 2 yctaHaBiauBaioT Ha O mkanel 1, mepemeriasi BUHT ¢ TPY30M 6
BIOJL Tpope3n 5. OOpazen-0amoyky yCTaHABIMBAIOT Ha OMNOphl 13 wW3rmbaromero ycrpoicraa
(paccrosiare Mexay nentpamu ornop 100 MM) u MaxoBUYKOM 12 cO3/IAIOT MEPBUYHOE HATSDKEHUE BaJIMKa
10. [Ipu oTkIOHEHHM CTpenkd 2 10 AeneHus 4,5 mikanel HaTsDKeHue mnpekpamaror. [locie sroro,
MOJHUMAsl PYKOATKY YIpaBJieHHs 7, BKIIOYAIOT AJIEKTPOJBHUTATEIb MAIIWHBI, KOTOPBIM MEpPEMENIaeT C
MTOCTOSIHHOM CKOPOCTBIO MO OJHOMY KOPOMBICITY pbluara rpy3 moctossHHoil maccel. Kopomsicio 9 storo
phIuara CBsI3aHO C cepbroil marubaromiero ycrpoiicrsa. [Ipu nepemeniennu rpysa miaBHO yBETUYHBACTCS
YCUJTUE Ha UCTIBITHIBAEMYIO 0aJIOuKy.

MamuHa cHa0XeHa CUETYMKOM &, KOTOpBI aBTOMATHYECKH, B 3aBUCHUMOCTH OT TMOJIOXKEHUS
rpy3a, MOKa3bIBae€T HANpsDKEHUE B Oallouke B JIAHHBI MOMEHT HUCHBITaHUS. B MOMEHT paspylieHus
oOpasiia KOpoMBICIIO, Majas, yaapseTcs o maily 4 amopTu3aTopa 3 U BBIKIIOYaeT MamuHy. Ha cuerdnke
ocTaeTcs MoKa3aHHe Mpejena MPOYHOCTH Mpu u3rude. CHSAB MOJOBUHKH 0alouek, pyKOATKY YIpaBIeHUs
ONYCKAIOT B KpaillHee HWkKHee mnojoxkeHue. [Ipm 3ToM MammHa BO3BpallaeT I'py3 B HadyallbHOE
MOJIOKEHHE, a CUETYUK cOpachiBaeT MOKa3aHUs 0 HYIIS.



Puc. 6.21. Ucnsrtarensaas Mmammnaa MUM-100

[Ipn ucneiTanuu Ha M3ruO 00pa3IOB-OANIOYEK HA PHIYAKHOM Mpubope Mwuxasnuca cienyer
PYKOBOJCTBOBATHCS METOIUKOM, U3JIOKEHHOW BBIIIIE.

[Ipenen mpouHocTH mnpu u3rube 00pa3lOB LEMEHTHOIO pacTBOpa BBIYHMCISAIOT KaK CpeaHee
apupMeTHYECKOe U3 JBYX HaWOOJBIINX Pe3yJbTaTOB MCIBITAHHS TpeX 00pasroB-Oamouek. [lomoBuHKM
0anouek MCIBITHIBAIOT HA CXKaTHE Ha THApaBIMYECKOM mpecce. [ mepenayn Harpy3ku Ha MOJIOBUHKU
0anouek MPUMEHSIOT MJIOCKHE CTallbHbIE NUTM(POBAHHbBIE IIIACTUHKH pazmepoM 40x62,5 MM (tuomangs 25
cMm2). Kaxayo mosoBHHKY 0ajJoukd MOMENIAI0T MEXKIY ABYMs IUIACTUHKAMH TakUM o0pa3oM, YTOOBI
OOKOBbIE I'paHH, KOTOPbIE IIPU M3TOTOBJICHUH MPUJIErajiyd K MPOJOJbHBIM CTEHKaM ()OPMBI, COBHANAIH C
paboyrMHi MOBEPXHOCTAMHU IJIACTHMHOK (cM. puc. 6.10), a ymopsl IUIACTUHOK IUIOTHO HpWJerand K
TOPIIEBOM TIJ1aaKoM cTeHke obOpasma. [Ipu ucneiTannm oOpasia Ha CKaThe CKOPOCTh YBEIUYCHUS HArpys-
KU I0JDKHA OBITE OKOJIO 5 KH/c.

[Ipenen mpoYHOCTH MIPHU CHKATUH Rose , MIla:

R.,.=p/S,

r7e p — paspyuatomas Harpyska, H;

S — pabouas muIoma b MIACTUHKU, MM2.

[Ipenen mpo4yHOCTH MPHU CKATUM OOpPa3lOB, U3TOTOBJICHHBIX U3 HCIBITHIBAEMOTO IIEMEHTHOTO
pacTBopa, BBIYUCIIAIOT KaK cpeiHee apu(PMEeTUYECKOe YeThIpeX HAaUOOJBIIUX PE3YJIbTaTOB IIECTH HCIIbI-
TaHHBIX 00pa3LOB.

HcnpiTanue o6pa3noB-6anovyek Ha M3ru0 M UX MOJOBHMHOK HA CXKATHE MOXET ObITh BBINIOJHEHO
CTyICHTAaMM Ha CJICIYIOIIEM 3aHsTUM yepe3 7 uiau 14 cyT, a eciu mo3BOJIAEeT BpeMs, TO U uepe3 28 CyT.
Jns mepeBona 7- wnu 14-cyroyHOW MPOYHOCTH 0OpasloB B 28-CYyTOUHYIO MPOYHOCTH MOTYT OBIThH
MPUHATHl OPUEHTUPOBOYHO KOd(hdULMeHTsI: 1,5 ms 7-cyrouHoi npoyHocTy, 1,25 — ans 14-cyrodHoil.

Pesynbratel omnpeneneHus mnpenena MPOYHOCTH MpU u3rube oOpas3noB-Oanodyek u Mpejaesna
MIPOYHOCTU TPU CKATUU MOJOBHMHOK OanoyeK CTYACHTHI 3aHOCIT B Tabmuiyy 6.16. 3areM moiydyeHHBIE
pe3ynbTaThl cpaBHUBalOT ¢ TpeboBanusimu [OCT 10178-85 (c wu3M.) aAns MOPTIAHILIEMEHTa,
MPUBEACHHBIMH B Ta0. 6.17, U AenaroT 3aK/II0YeHUE O MapKe UCTIHITAHHOTO [IEMEHTA.

O6paboTka pe3yabTaToB

Tabnuma 6.16

Pe3ynbTathl onpeneneHus npejena IpOYHOCTH IIEMEHTA MPU U3THOe U CHKATUU

Haume 3HaueHus A7 OTJENBbHBIX 00pa3IoB Cpen
HOBaHHE Hee
OTIpeIeNIeMbIX 3HaYeHUE U3
nokasarenei JIBYX

1 2 3 HanOOJBIINX
pe3yabTaToOB

[Ipenen
MIPOYHOCTH
npu  u3rube,
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MIIa

(xkrc/cm
)

Pazpym 3HaueHUs IS OTJCIBHBIX 00pa3IoB Cpen
aronias Hee
Harpyska IMpHu 1 2 3 4 5 6 | 3HaueHHE U3
WCIIBITAHUN HA Y4eThIPEeX
ckarue, KH HanOOJIBIINX

(xrc) pe3yNnbTaToOB

[Ipenen
MIPOYHOCTH
MIPUCIKATHUH,

MIIa

(xkrc/cm
%)

Tabnuma 6.17
TpeGoBanus K MapKaM MOPTIIAHIIIEMEHTA U €r0 Pa3HOBHIHOCTEH

[Ipenen mnpoyHOCTH

Ienment NB Bo3pacre 28 cyt, Mlla
apka pu pu
n3rude COKaTUH
4
00 55 40
5
[TopTnanameMeHT 00 6 50
OOBIKHOBE HHBIHI U C =
MHHEPaJbHBIMU 100aBKaMHu 50 T 6,2 55
€ 6,5 60
00 '
00 4,5 30
HInakomopTianaiem 4 5.5 40
€HT 00
B
00 6 50

2. VccnenoBanue 3epHOBOTO COCTaBa MEJIKOTO M KPYIMHOTO 3anojHuTeneil. OnpeneneHue MoIyas
KpyMHOCTH niecka. OnpeaeneHue NpoyHOCTH 1ieOHs (TpaBus).

OINPEAEJIEHUE 3EPHOBOI'O COCTABA IIECKA

[{enb pabOTHI — OCBOEHUE METOJIUKH OIpEIeSICHHs 36pHOBOTO COCTaBa MeCKa.

O6opynosanue: Becsl 1mo ['OCT 24104-88, HaGop cHUT W cuTa C KpPYIJIBIMM OTBECTUSMHU
muamerpamu 10, 5 u 2,5 MM, ceKyHI0OMED.

Teopernueckre cBeacHUA

3epHOBOI (IpaHyJIOMETPHUYECKUII) COCTaB Iecka HMMeeT OOJIbIIOEe 3HAYCHHE IS TOTydeHUs
TSDKEJIOro OeToHa 3aJlaHHON Mapku. B Tspkenom GeToHe MECOK CIYXKHUT Ul 3alO0JHEHUsS MYCTOT MEXIY
3epHaMU KPYIHOTO 3amoyiHuTens. B To ke Bpems Bce MyCTOTHI MEXIy 3€pHAaMU IecKa JIOJDKHBI ObITH
3aIl0JIHEHBI LIEMEHTHBIM TecToM. Kpome Toro, 3TUM e TECTOM JOJKHBI OBITh MOKPBITHl U TIOBEPXHOCTH
BceX vacTull. [[nsi yMmMeHbIIEHHs pacxoJa LEMEHTHOTO TecTa CIEAYET INPUMEHATh IECKHM C Majou
MYCTOTHOCTBIO U HaUMEHbIIEH CyMMapHO#l MOBEpXHOCTHIO YacTHIl. KpynHbIi mecok nmeeT HeOObIIYIO
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MOBEPXHOCTh 3€peH, HO 3HAYUTENbHYIO IYCTOTHOCTb. MENKHil ke, HabopoT, 00iajaeT MeHbIIeH
MIYCTOTHOCTHIO, HO OYEHB OOJIBIION CyMMapHOM MOBEPXHOCTHIO 3epeH. [loaTomy s monydeHuss OeToHa
IUIOTHOM CTPYKTYphl IIPU HaUMEHBILIEM pacxoj€ LIEMEHTa 11eJ1Iec000pa3HO IPUMEHATh KPYIHbIE MECKH,
COJIeprKallie ONTUMAIBHOE KOJUYECTBO CPEJHUX U MEJIKMX YaCTHLL.

3epHOBOM COCTaB IE€CKa XapaKTEPU3YeTCs MPOLEHTHBIM COJEPKAHUEM B HEM 3€PEH Pa3IMuHOTIO
pa3mepa. [lyis onpeneneHust 36pHOBOTO COCTaBa MECKa MPUMEHSIOT CUTOBOW aHanmu3. CpeaHroro mpoly
IIeCKa Maccoil 2 Kr BBICYIIMBAIOT, a 3aTEM IPOCEMBAIOT CKBO3b CHUTa C KPYIJIBIMM OTBEPCTUSAMM
muametrpoM S u 10 mm. [losryueHHbIE Ha CUTaX OCTaTKH B3BEIIMBAIOT U ONPEAEISAIOT ¢ TOYHOCTHIO JI0 0,1
% coneprkanue B necke 3epeH KpynHocThio S—10 (I'ps) u Beie 10 mm (I'p1o) o Gpopmynam:

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

rae I'ps u I'o — conepxkanue B Iecke 3epeH KPYIHOCTbIO COOTBETCTBEHHO 5—10 MM u Bbime 10
MM, %;

M — macca npoOsl, T;

M, ¥ M, — OCTATKH Ha CUTAX C KPYIJIBIMH OTBEPCTUSAMH, PAaBHBIMHA COOTBETCTBEHHO 5 M 10 MM, T.

W3 mpo6bl mecka, IpoIIeIIero Yepe3 CUTO ¢ OTBEPCTUAMU AUAMETPOM 5 MM, OTOMPAIOT HAaBECKY
1000 r u mpoceuBaroT €€ PyYHbIM UM MEXaHUYECKHM CIOCOO0M yepe3 KOMILUIEKT CUT, MOCIe10BaTebHO
PacroJIOKEHHBIX 110 MEpe YMEHBIIEHMsI pa3Mepa OTBEPCTHM B CUTaX (CUTa C KPYIJbIMU OTBEPCTHSIMU
TUaMETpPoOM 2,5 MM, HIJKE — CHTa C CeTKaMU, UMEIOIUMHU KBaJpaTHBIE OTBepcTUs pazmepom 1,25; 0,63;
0,315 u 0,14 mm). IlpocenBanue cunTaeTcsi 3aKOHUEHHBIM, €CJIM YePE3 CUTO Ha YUCTHIN JUCT Oymaru 3a 1
MUH npoxoauT He 6osee 0,1 % 3epeH mecka oT 00IIei MacChl MPOCEMBAEMOI HaBECKHU.
° T b 7,
to 3 ne

20
»
\oJ N
ap él{i‘ 5
40 %‘@ :
50 l— i\,‘\\D

[12] 7

70 4 “Qf‘

-sar

90
100 .
2} 0,315 1,25 2.5 5
04 D063
Puc. 7.5. 'padux 3epHOBOIO CocTaBa mecka
OcTtaTky mecka Ha KaKJIOM CHUTE B3BEIIMBAIOT U BHIYMCIISIIOT YACTHBIE OCTATKH HA Ka)KJIOM CUTE C
ToyHOCThIO 10 0,1 % mo dopmyie:

a,=m, /m-100,

LonKere DOMaMKY HO camax , %

rje @, — 4acTHbIH OCTaToK, %0;
M, — Macca OCTaTKa Ha JIaHHOM CUTE, T;

M — Macca IpoCEeMBacMON HABECKH, T.

3areM ¢ TouHOCTBIO 110 0,1 % omnpenenstoT mojHble OCTaTKH Ha KaxaoM cure. llomHblii ocTaTok
A, %, onIpeIensI0T KaKk CyMMY YaCTHBIX OCTAaTKOB Ha BCEX CUTAX € OOJIBIIMM pa3MEpOM OTBEPCTUH ILIIOC
OCTaTOK Ha JJAaHHOM CHUTE 10 GopmyIe:

A=a,5+..+8

rae a,g +...+@; — 4acTHBIE OCTATKU HA CHTAX C OOJILIIMM PasMEPOM OTBEPCTHM, HAYMHAS C CHTA C
pazMepoM oTBepeTuit 2,5 mm, %;

@, — 4acTHBII OCTaTOK Ha JaHHOM cHUTe, Y.

JlJis OLIEHKH 3EepHOBOTO COCTaBa TECKa M €ro MPUIOJHOCTU JJsi TPUTOTOBJIICHHUS OETOHA
pe3ynbTaThl IpocerBaHus (M0 TOJTHBIM OCTaTKaM) HaHOCIT Ha Trpaduk (puc. 7.5). Ha rpaduke no ocu
abcuucc B ompefeNieHHOM MaciiTabe OTKIaAbIBAIOT pa3Mephl OTBEPCTHIA HAa cHTax ¢ ceTkoil Ne 014;
0,315; 0,63; 1,25; 2,5 u 5, a o ocu OpJAMHAT — 3HAUEHHUSI TIOJIHBIX OCTATKOB HA COOTBETCTBYIOIIMX CUTAX,
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%. IlosyueHHBIE TOUKH COEAMHSIIOT JIOMaHO JIuHuEeN. Eciin KpuBas, XapakTepu3yrolas 36pHOBOM COCTaB
UCTIBITYEMOTO TI€CKa, PAcIoJIaraeTcsi B 3alITPUXOBAHHON YacTH TpaduKa, TO TaKOW MECOK MPU3HAIOT
TOJHBIM JUIS MPUTOTOBIIEHUS OeToHa. Ecnym KpuBasi pacronaraercsi BBIIIE 3aITPUXOBAHHOM YacTH, TO
MIECOK CUUTAETCS] MEJIKMM, a €CJIM HUXKe — KPYIHBIM. B mecke a7 66TOHOB M pacTBOPOB HE JOITYCKAETCs
Hay4ue 3epeH pazmepoM Oosee 10 mm. 3epen pazmepom ot 5 10 10 MM He H0KHO OBITH Gosiee 5 % 1o
Macce. KommuecTBo mMenkux yacrtuil, mpomeamux yepe3 cuto Ne 014, ve nomkuo npessimath 10 %.
3epHOBOH COCTAB I1€CKA XapaKTEPU3YETCs TAKKE MOAYIEM KPYNMHOCTH M, , KOTOpBIN BBIYUCIISIOT

¢ TouHocTsto 110 0,1 mo popmyse:
My = (Azs + A1,25 + Ao,ea + A0,315 + %,14)/100'
rae A, A Avesr Avsisy Ayis — TIOIHBIE OCTATKM Ha CUTAX, %o.

Ilecku mia crpourtensHbix padbor (I'OCT 8736-93) B 3aBUCHMOCTH OT 3€pPHOBOIO COCTaBa
MOAPA3JENAIOT Ha CIIEAYIOUIUE TPYIIbl: KPYNHbIE, CPEAHHUE, MEIKHE W O4YeHb Menkue. [ kaxiaou
IPYNIBI IECKOB 3Ha4eHUs M, W MOJHBIA OCTaTOK Ha cuTe ¢ ceTkor Ne 063 IOIKHBI COOTBETCTBOBATH
3HAYEHUSIM, IPUBEJCHHBIM B Ta01. 7.6.

Tabnuua 7.6

Knaccugukanus neckoB 1o 36pHOBOMY COCTaBy

IMonubrii
I'pymma M, ocratok Ha cure Ne
IIECKOB 063,
% 110 Macce
. Kpymser B cBbIlIe 45
174 pie 2,5
. 2-
Cpennuit 25 30-45
Menkuit 9 15 10-30
OueHb 1-
MEJIKUHA 1,5 #o 10

JInsi BBINOJHEHUS JAHHOM J1a0OpaToOpHOM pabOThl MOArPYMIY CTYAEHTOB pa3OUBAIOT MO TPH-
4eThIpE YeNIOBEeKa, M KakJas Opuraza omnpeleinseT 3epHOBOM cocTaB mecka. CTyINeHThl Kakaoi OpHurasl
pocenBaroT NpoOy Ha HA0OpE CTAaHJAPTHBIX CUT, IIOCIIE YEr0 PACCUUTBHIBAIOT YACTHBIE U MOJIHBIE OCTATKU
Ha CHTaX B IPOILIEHTAX, a TAK)KE BBIUUCISAIOT MOIYyJIb KPYIHOCTH IecKa. Pe3ynbTaTel 3aHOCAT B TaONUILy
7.7 xypHana Ans 71a0OpaTOPHBIX M IPAKTHYECKUX paboT. B 3ToM ke KypHajge IO IOITy4EeHHBIM
pe3ysbTaTaM KaxIblid CTYIEHT CTPOUT rpauK 3epHOBOIO COCTaBa MCIBITAHHOIO necka. s cpaBHEHHUs
PEKOMEHYeTCS HAHOCUTb Ha Ipa(MK KPHBBIE COCTaBa IIECKOB, UCIBITAHHBIX CTYJEHTAMH CMEXKHBIX
Opura.

[Tpumep. Ilocne npocenBanus HaBecku necka 1000 r Macca 4aCTHBIX OCTaTKOB IECKA HA KaXJOM
cute cocraBuia: M, = 120 r; m, o= 180 1; M, ;=220 r; My 4= 320 1; My, =140 1, IpoILIO Yepes3 CUTo
c cetkoit Ne 014 — 20 T.

BelunicauM 4acTHbIE OCTATKU HA CUTaX 110 NPUBEJICHHON BbllIe GopMyIie:

a,; =m,,/m-100=120/1000-100 =12 %,;

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

Bye3 = Myss / M-100=220/1000-100=22%;

Qg5 = Mygys / M-100=320/1000-100 =32%;

8,4 =My, / M-100 =140/1000-100=14%.
BrIuncauM MoaHbIE OCTAaTKHU Ha CUTaX MO (bOpMYJ'IeZ
A s =2a,;=12%;

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

Aggz = Q5+ 55+, =12+18+22 =52 %;
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A5 = 8y 5+ 55 + Aggg + gy =12+18+22+32= 84 %;
Ay = 8,5+ 55 +8ggs + Qg5 + g, =12+18+22+32+14 =98 %.

Pe3yJIBTaTbI OHpeHCHCHI/Iﬂ YAaCTHBIX U ITIOJIHBIX OCTATKOB HAa CUTaX I/ICHBITyeMOI‘O IICCKa 3alIMIIcM B
Tabmn. 7.7.

Tabnuua 7.7
3epHOBOI COCTaB TMeCKa
IIpouwro
Ocraro Pa3zmepst OTBEpCTHI Hepes CHTO c
K CUT, MM .
CETKOH
Ne 014
) 25 1,63 |[,315 |,14
YacTHbI
i,
r 20 |80 |20 |20 |40 20
0
2 g 2 2 |a 2
TTomae!
i, % 2 0 2 4 8 B

Hanecennast Ha rpaduk (cMm. puc. 7.5) jomaHas JTUHHS, XapaKTepHU3yIollash 3€pHOBOM cocTaB
UCTIBITBIBAEMOT0 TIECKa, PACIIOJIOKEHA B 3aIITPUXOBAHHOW oOiacTu rpaduka, 4TO CBHIACTEIBCTBYET O
MPUTOAHOCTH MECKa IS IPUTOTOBIICHHS OETOHA.

Momyns KpyITHOCTH TeCKa BEIYUCINM 10 (popMyIIe:

My =(Aps+ A+ Apss + Apsss + Avza ) /100 = (12+30+52+84+98)/100=2,76. Tlo 3HaueHnsM

MOAyJ KpymHOCTH (2,76) u mosHOMY ocTaTKy Ha cute ¢ ceTkoil Ne 063 (52 %) ucnbIThIBa€MBIM MECOK
OTHOCHTCS K KPYITHOMY TIeCKy (cM. Tabi. 7.6).

OINPEAEJIEHUE 3EPHOBOI'O COCTABA HIEBHS (I'PABUS)

[{enb pabOTHI — OCBOGHUE METOAUKH OIPEIEICHHs 3epHOBOTO COCTaBa 1eOHs (TpaBusi).

Oo6opynoBanue: Becbl mo ['OCT 24104-88, cuta W TPOBOJIOYHBIC KPYIJIbIE KaaUOpBI C
OTBEPCTHSAMHU, COOTBETCTBYIOIIMMH HOMHHAJIBHBIM pa3MepaMm 3epeH panHou ¢pakuun 1,25/, /I,
0,5(1+d), d, mkad cymmIbHBIA.

Teopernueckue cBeeHUS

3epHOBOI COCTAB KPYIHOTO 3aroJIHUTENs (11e0HsI WM TpaBus) B 3HAUUTEIHHONH Mepe BIHSIET Ha
KayeCcTBO MPUTOTOBIEHHOTO Ha HeM OeToHa. [Ipu BEIOOpE 3epHOBOTO COCTaBa KPYMHOTO 3aMOIHUTENS IS
0eToHa HEOOXOJUMO HCXOIHWTh M3 OCHOBHOTO TPeOOBAaHHUA: MOJYYHTh HAUMEHBIIMHA O00bEM IYCTOT B
KPYITHOM 3aIlOJIHUTENE, a, CJIE0BAaTEIbHO, HAMMEHBIIIUN PAcX0/l IIEMEHTa B OETOHE 3aJJaHHON MapKHu.

B 3aBucumoctu oT pasmepa 3epeH medeHb (rpaBuil) MoApa3IeNsIioT Ha claeayromue Gpakiuuu: 5-
10, 10-20; 20-40 u 40-70 mm. B kaxmoit ¢paxiuu rpaBusi wiu meOHS JOJDKHBI OBITH 3€pHA BCEX
pa3MepoB OT HauOOJIBIIErO 10 HAaUMEHBUIETO /s JaHHOM (pakuuu. 3epHOBON COCTaB 3arpsA3HEHHOTO
He(ppaKIMOHUPOBAHHOTO 1IEOHS (TpaBHs) OMPENENAIOT MPOCEHBAHUEM C OJHOBPEMEHHON MPOMBIBKOM
BOJIOM MpoOBI 3anoHuTeNA. B ycnoBusx yueOHO# 1abopaTopun MpH UCIIBITAHUM 1eOHs (IpaBus), 3epHa
KOTOPOTO HE MMEIOT NpuUMecel TIJIMHBI, 3ePHOBOM COCTaB PEKOMEHIYETCsl OIpeneNsaTh 0e3 OIHOBpe-
MEHHOT'O POMBIBaHHsI BOJIOH MO MPHUBEICHHON HIXKE METOIHUKE.

B nanHOM cnydae KpymHBIM 3allOJHUTENb BBICYIIMBAIOT 1O MOCTOSIHHOW Macchl M OepyT amis
ucnbITanus mpoody B konuyectse 5; 10; 20; 30 u 50 kr npu HanboJIbIIEH KPYITHOCTH €r0 COOTBETCTBEHHO
10; 20; 40 u 70 mM. IlleGens (rpaBuii) mpocewBalOT yepe3 HAOOpP CHUT C OTBEPCTUAMH Pa3MEPOM

1,25D,,,5 5 Dyunss 0.5(Dyus + Dysasne )+ Dyusmy » COOPAHHBIX B KOJIOHKY, M OINPEACISIOT YACTHBIC U
HOJHBIE OCTaTKM Ha KaXJOM cuTe, % 10 Macce paccenBaeMoil mpoObl. Ilpu oTcyrcTBUM CHT ¢
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OTBEPCTHSMHM, JMAMETP KOTOPhIX TouHO pased 125D, u 0,5(Dy,,; + Dy, )> Paspemaercs

MOJIb30BaThCsS CHTaMH CTaHJAPTHOTO Ha0opa, pa3Mepbl OTBEPCTHH KOTOPBIX Haubolsiee OMU3KU
TpedyembiM. OOBIYHO paccenBarOT MO0y uepe3 Habop cut cienyrmux pasmepos: 70; 40; 20; 10 u 5 Mmm.

B ciydae, xoryia octatok 00pa3oBajics Ha CUTE C OTBEPCTUSIMU aAuaMeTpoM 70 MM, ONpPEAeNISIOT
TaKKe HEOOXOAMMBI ISl TIOCTPOCHHS KPUBOM IIPOCEHBAHUS MPECIbHBIN pa3Mep 3epeH 1eOHs (rpaBus),
UCTOJB3ysl TPOBOJIOYHBIE KOJbIA-KamuOpsl pasnmuyHoro guamerpa — 100, 120 mm wnm Oonee B
3aBUCHMOCTH OT KPYITHOCTH.

Jlanee BBIUMCISIOT OCTATKU Ha KaXJI0M CHUTE, %0 K CyMMapHOM Macce IpOCEesTHHON IPOOBbI:

a =(m —100)/=m,

rae M,— Macca OCTaTKa Ha JAHHOM CHUTE, KT

zm — CyMMa YaCTHBIX OCTAaTKOB HAa BCCX CUTAX, KT

Ilo u3BECTHBIM 3HAYCHHSM YACTHBIX OCTATKOB PaCCUUTBIBAIOT IOJHBIC OCTATKH, %, Ha KaXXJI0M
CUTC:

A=a,+.+4q,

rae a, +..+a,— 4acTHBIE OCTATKM HAa BCEX CUTaX ¢ OOJBIIMMH Pa3MEpPaMU OTBEPCTHH ILIIOC

OCTATOK Ha JaHHOM cuTte, %.
3areM ycTaHaBIMBAIOT Haubonbmywo D, .. W HamMenpmywo D, ... KpyImHOCTb 3epeH HICOHA

(rpaBusi). 3a HaMOONBIIYIO KPYIMHOCTh 3€pEH MPUHUMAIOT pa3Mep OTBEPCTHsI TOTO BEPXHEro CUTa, Ha
KOTOPOM IOJIHBIA OCTAaTOK He MpeBblmIaeT 5 %, a 3a HaUMEHbBIIYI0 KPYNHOCTb — Pa3Mep OTBEPCTHUS
HUDKHETO CHUTa, MOJIHBI OCTAaTOK Ha KOTOpPOM cocTaBisieT He meHee 95 %. Kpome Toro, BBIYUCISAIOT

suaderust 0,5( D, + Dyyns ) ¥ 125D, . 3epHOBOI COCTAB Ka10i (pakimy MM cMecH (paKimit

JIOJDKEH HAaXOJIUThCS B TIpe/ienax, yKa3aHHbIX B Ta0u. 7.15.
Tabmnma 7.15
3epHOBOM cocTaB 1IeOHs (TpaBus)
Pa3mep
KOHTPOJTh
HBIX CUT
Ilonnerit or 90 ot 30 Ho Ho
0CTaTOK Ha|mo 100 1o 80 10 0,5
CHTaXx,
% 1o

DHA[/]M 0, 5( DHAME + DHAMM ) DHA Vi 11 25 DHAI/IE

Macce

KagectBo 3€pHOBOTO cocraBa IeOHS (rpaBust) OIICHUBAIOT 3HaYe-
HHEM TOJHBIX OCTATKOB (B %) Ha chTax ¢ KOHTpOmbHbIMU otBepcTHsMA D,y i 0,5( Dy + Dy )
D, 1 125D,,,,.. OtknaaeiBas Ha rpaduke (puc. 7.7) Mo OocH OpAMHAT 3TH 3HAYCHMS, MOTYy4arOT

YeThIpe TOYKH, KOTOPbIE COEIUHSIOT JoMaHol suHued. IlleGenp (rpaBuii) MPHU3HAIOT TOIHBIM IIO
3epHOBOMY COCTaBY JUIsl PUTOTOBJICHUS OETOHA, €CIIM KPHUBasi €ro 3€PHOBOTO COCTaBa PACIOJIaraeTcs B
3alITPUXOBAHHON YacTu rpaduka.

15



10
20

30 7
0 4

0 AN AN 4
AN 2

80

90

100 |

D.. 0,5(D e Don) D, 125D..
Pasmep OTBEPCTMI CHT.MM

Monnpie OCTATKH Ha cHTax. %

Puc. 7.7. I'pacduk 3epHOBOTO cocTaBa 1eOHs (rpaBusi)

[Ipn BbIMOJIHEHUU AaHHOM JAGOPATOPHOW pPAOOTHI CTYAEHTHI OIpPENENSIOT 3€pPHOBOM COCTaB
11eOHs WM rpaBusi, Ha 3€pHAaX KOTOPOTO HET NMPUMECEH TNIMHBL, U OH HE CHJIBHO 3arps3HeH nbuibio. [Ipu
9TOM YCIIOBUHM MOXXHO OTKAa3aTbCsi OT NPOMBIBaHUSA 3amojHUTeNs Bojou. [IpoOy mebHs (rpaBust) c
HauOoJbIIeld KpynHOCThIO 3epeH 40 u 70 MM, BBICYHIEHHYIO IO MOCTOSIHHOM Macchl, MPOCEUBAIOT Ha
Habope CTaH/IapTHBIX CUT, IOCJIE YEro PaCCUMTHIBAIOT YACTHBIE U TIOJHbIE OCTAaTKU Ha CUTAaX B MPOILIEHTaX
U pe3yibTaThl 3aHOCAT B Tabnuity 7.16 xypHana mjisi J1abOpaTOpPHBIX M MPAKTUYECKUX paboT. 3areM

HAHOCAT Ha rpaduK IOJHBIE OCTATKM Ha cutax ¢ pasmepamu orBepetiii Dy, 0,5(D,,s +Dyuns ) o

D, 1 1,25D,,,,,; ,cCOEANHSIOT NOIy4eHHbIE TOYKH M OLEHUBAIOT MPUTOJHOCTH INEOHS (TpaBus) Uit
MIPUTOTOBJICHUS OETOHA.

Jlyis cpaBHEHUS PEKOMEHIYeTCsl HAHOCHTh Ha IpaduK KpHUBBIE 3€pHOBOTO COCTaBa IIEOHS WM
IpaBHsl, UCIIBITAHHOTO CTYJIEHTAMU CMEKHBIX OpHUTa/l.

[Tpumep. Ilpu npocenBanun HaBecku 20 Kr meOHS HauOOIbIIEH KpyMHOCTHIO 40 MM YacTHBIE
OCTaTKHU Ha KaKJIOM cuTe cocraBunu: M, — 0,8 xr, m,, — 10,2 kr, m, — 7,8 kr, m; — 1 kr; my, — 0,2 kr.

OTH 3HaueHMs 3aHOCAT B Tabu. 7.16. Croma ke 3aHOCAT YacCTHbIE OCTATKU @;, % , BBIYUCICHHBIE IO

MPUBEJICHHON paHee GopMylie. XM MOXHO NMPUHITh PaBHOW Macce B3ATOM mpoOwl, T.e. 20 kr. 3arem
BBIUUCIIAIOT NOJHbIE OCTaTKU A ,%, 1o GopMyse, IpUBEICHHOH BbIIIE, M 3aHOCST UX B Tabx1. 7.16.
Tabmuia 7.16
3epHoBOI cocTaB mebHs (Macca 20 Kr)

Pazmepsl 0TBEpPCTHI CUT, MM

OcraTok [Tpourno

Ha CUTE 0 0 0 0 yepe3 cuto Ne
05

YacTHbIl

KT .8 0,2 |,8 0.2

% 1 9 !

IlonHeprii,
% 5 4 9 100

[To 3Ha4yeHWIO MONHBIX OCTaTKOB YycTaHaBiouBaroT: D, .. = 5 wmm; D, .= 40 wMmm;

0,5(Dy,i5 + Dyyusms ) = 0,5(5+40) 20 mm u 1,25D,,,,,, =50 mm. ITocre sroro Ha rpadux (cM. puc. 7.7)
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HAHOCAT 3HAYEHHUs COOTBETCTBYIOIIUX MOJHBIX OCTaTKoB, %: A =99, A =55, A, =4 u A, (8B
nanHoM mpumepe A, ) = 0. CoeauHsAs NOTy4EHHbIE TOYKH JIOMAaHOM JIMHHMEH, HAXOIAT, YTO KPHUBas

3€pPHOBOTO COCTaBa LICOHS pacIojaraercs B 3alITPUXOBAHHOM YacTu rpaduka, a 3T0 CBUAETEILCTBYET O
MPUTOTHOCTH HIEOHS sl IPUTOTOBIICHHS OETOHA.

OITPEAEJIEHUE ITPOYHOCTU HIEBHA (I'PABU)

[{enb pabOTHI — OCBOCHUE METOIUKH OIPEICIICHHSI TPOYHOCTH IIeOHS (TpaBus).

Ob6opynoBanme: Becsl mo ['OCT 24104-88, cura W TPOBOJNIOYHBIE KpPYIible KaauOpbl ¢
OTBEPCTUSIMH, COOTBETCTBYIOLIMMH HOMHUHAJIBHBIM pa3MepaM 3epeH JaHHou ¢paxkuuu 1,250, I,
0,5(1+d), d, mkad CymmiIbHBINA, HWIMHAPHI CTAILHBIC C BHYTPEHHHMHU auameTpamu 75 u 150 MM u
BBICOTOH COOTBETCTBEHHO 75 1 150 MM CO CHEMHBIM JTHOM M ILTYH)KEPOM, COCY/ JJISl HACHIIICHUS [IeOHS
(rpaBusi) BOJOi.

Teopernueckne cBecHUs

[TpounocTh meOHs (TpaBUs) OIEHUBAIOT KOCBEHHBIM IMOKAa3aTE€TEeM IPOOMMOCTH TIPU CXKATUH B
HWIMHPE. DTO UCBITAaHUE KPYITHOTO 3al0IHUTENS BBIITOJIHSIOT CIEAYIOIIMM 00pa3oM.

[le6enp (rpaBuii) ¢pakmuit 5-10; 10-20 wm 20-40 MM TIpOCEBAIOT Yepe3 CHTAa C OTBEPCTHUSIMU,
COOTBETCTBYIOMIMMU Hanbonbmed D, . n Haumensmen D, KpynHocTH HenbiTyeMon dpaknuu. Ille-

OeHb (rpaBuii) kpynHee 40 MM nipeaBapuTensHO ApodsaT 1o ¢ppakinun 10-20 u 2040 MM, KOTOpBIE 3aTeM

HOJBEPraloTCsA UCIBITaHUIO. M3 ocTaTka Ha CUTE C OTBEPCTUSIMU pa3MepoM, paBHbIM D, ., oTOMparoT

poOy Maccoii He MeHee 0,5 KT I UCTIBITaHuS B MIJIMHJIPE TUaMeTpoM 75 MM, UK HE MeHee 4 Kr JJis
ucnblTaHud B nuinuHape auamerpom 150 mm. [llebens (rpaBuii) HCOIBITHIBAIOT B CYXOM HJIM HACHIILIEHHOM
BOJIOM COCTOSIHUM, JUISI YETO 3aIMOJIHUTEIh BRICYIIMBAIOT JIO TIOCTOSTHHOW MAacChl U MOTPYKAIOT B BOJY Ha
2 4. [Tocrne HachIIIEHUs B BOJIE €r0 OOTUPAIOT MATKOM BJIAYKHOM TKAHBIO.

st ompenenenus Mapku meOHS (TpaBusi) MO JPOOMMOCTH B IUJIMHApPE Npo0y MOMEIIAlT B
IUJIUHIP CO ChbeMHBIM JHOM (puc. 7.8) mumamerpoM 150 mMM; Il TEKyIIEro KOHTPOJISI KadyecTBa MIEeOHS
(rpaBust) dpakuu 5—10 1 10-20 MM UCTIONB3YIOT MIIMHIP AUAMETpoM 75 mM. J[s uctbITaHus meoHs
(rpaBus) B HWJIMHIPE AMAMETPOM 75 MM W3 MOATOTOBJICHHOMW mpoObl OepyT HaBecky 0,4 Kr, a mpu uc-
MBITAaHUU B WHHApPe nuamerpoM 150 mm — 3 kr. HaBecky 1meOHs (TpaBusi) BBICBHITAIOT C BHICOTHI S5 CM B
COOTBETCTBYIOIIUN MWIMHID, Pa3paBHUBAIOT BEPXHUI ypOBEHb MaTepHalia Tak, YTOObl OH MPUMEPHO Ha
15 MM He HOXOIWII 10 BEPXHEro Kpas HWIMHAPA. 3aT€M BCTAaBJISIIOT B IWIMHJAP IUIYHXKEP, IPH 3TOM €ro
IUTUTA JIOJDKHA OBITh Ha YPOBHE BEPXHETO Kpas LMJIMHApa. B ciyuae eciu BepX IUIUTHI HE COBIAJAET C
KpaeM HWIMHJPA, YIAISIOT WK J00aBISIOT HECKOJIBKO 3€PEH MCIBITHIBAEMOT0 3aM0JIHUTENS (Macca 3TUX
3epeH JOoJDKHa ObITh ydTeHa B pacuere). [locie 3Toro HuWIMHIP YCTaHABIMBAIOT HAa HWKHIOK IUIUTY
rujapaBianueckoro mnpecca. [loBeimas ycuname mpecca co ckopocteio 1-2 kH/c, moBoaar ero mpu
UCIBITAaHUU 1IeOHs (rpaBusi) B nuiauHape auamerpom 75 mm 1o 50 kH, a npu ucnbpiTaHuU B LHUIUHIPE
muamerpom 150 mm — go 200 xH. Ilocme cxatusi MUCTIBITYEMYIO MPOOY 3aIllOJIHUTENS BBICHIIAIOT M3
UWIMHAPA W B3BEUIMBAIOT. 3aTeM pa3ipoOJIeHHBIM B HUIMHApE IieOeHb (IpaBHii) MPOCEUBAIOT uepe3
CUTO, AMAMETP OTBEPCTUH KOTOPOTO 3aBUCUT OT pa3Mepa HcmbIThiBaeMoil ¢pakiuu. g dpakiuu 5-10
MM pasMmep oTBepctus cuta —11,25 mm, musa dpakmun 10-20 mm — 2,5 mm 1 uist ppakuu 2040 mm - 5
MM.

a) _ 6) ' g)
o g7(r0)
= 87(170)
3 ' 75 {150/ :
8y || —
8
<L 73 {150

Puc. 7.8. CranpHOM LIUIUHIP CO CHEMHBIM JIHOM H IIITYHXXEPOM
B ciydae, xoraa 3amnoyiHUTENb MOABEPIalOT UCTIBITAHUIO B HACBHIILIEHHOM BOJIOI COCTOSIHUH, TPOOY
Ha CHUTE MPOMBIBAIOT BOJOW M yJAJSAIOT IOBEPXHOCTHYIO BJIAry C 3€pEH C MOMOIIBIO MATKOW BIIAXXHOU
TKaHU.
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Ocratok me6Hs (rpaBusi) NOCIE NMPOCEHUBAHMUS HAa CUTE B3BEUIMBAIOT M OINPENEIISIOT MOKa3aTelb
npooumoctu Jlp ¢ TouHocTho 10 1 %!

Ap = [(m1 —mz)/mJ -100,
rie M, —macca HaBeCKH IeOHs (IpaBys) 10 UCTIBITAHHUS, KT
M, — OCTAaTOK Ha CUTE MOCJIE IPOCEUBAHUS Pa3POOIEHHOIO B IMINHpE MIeOHs (IpaBus), K.

Pe3ynbrathl onbITOB 3aHOCAT B Tabnuiy 7.17.
Tabmuma 7.17
Pe3ynbTatsl onpeaeneHuss HpOYHOCTH cOCTaBa 11eOHs (rpaBus)

] Macca Ocraroxk [Tox [Tox
] HaBECKU Ha CUTE IIOCIE | a3aTeib azaTelb
poObI | mIEOHS IIPOCEUBAHUS IpoOUMOCTH | APOOUMOCTH
(rpaBusi) 710 | pa3apoOIEHHOTO po0 e6
HCIIBITAaHUS mieOHs (TpaBusi) | bl IEOHS Hs
M1, KT my, KT (rpa (rpa
BHSN) BHS),
Ap, %
%

WcnpiTanus mpoBOJAT JBa pasa, W IMOKazaTelb ApoOMMOCTH IIeOHs (TpaBusi) BBIYHMCISIOT Kak
cpenHee apudMeTnuueckoe AByX omnpeneneHuid. [Ipu ucnpiTanum mebHs (TpaBus), COCTOSIIETO U3 CMECH
IBYX WU 0o0Jiee CMEKHBIX (pakiuii, Mmoka3aTeiab JAPOOUMOCTH BBIYHCISIOT KaK CpPEIHEB3BEIICHHOE
pe3yIbTaTOB HCIBITAHHUS OTICIBHBIX COCTABISIOMMX (pakmmii. B 3aBUCHMOCTH OT TOKazaTelns Ipo-
oumocTtu mebeHb (rpaBuil) Moapa3AensaioT Ha cienyromue Mapku: Jp8 (mpu morepe maccel 10 8 %),
Hp12 (npu notepe maccol oT 8 10 12 %), Ap16 (mpu notepe maccel ot 13 10 16 %) u [Ap24 (npu norepe
Macchl oT 16 10 24 %).

[IpuBeeHHBIM BbIIIE JAHHBIM U1 MApOK I'paBHs MO APOOMMOCTU B LUJIUHIPE COOTBETCTBYIOT
CIIEyIOIIMe OPUEHTHPOBOUHBIE 3HAUEHUS MHTEPBAIOB MPOYHOCTH IMPH CXKATHH TOPHBIX MOPOJ, clara-
romux 3epHa rpasus: p8 — cB. 100 MIla; dp 12 — 80—-100 MIIa; JIp16 — 60—-80MIla; [Ip24 — 40-60
MI]a.

JIst mpeiBapUTENbHOM OIICHKU MPHUTOHOCTH TpaBusl (IIEOHS) TTO0 UX MPOYHOCTH (IPOOMMOCTH) B
UWIMHApPE U1 0eTOHA Pa3IMyHOM MPOYHOCTHU MOJB3YIOTCS CIEAYIOUUMU JaHHBIMU:

[IpounocTh OeToHa, iO 30 20
MIIa U HUXKE
BBIIIIE

Mapka rpaBusi U 1eOHS
W3 TpaBHS 1O APOOMMOCTH B 8 12 16
WIKHIpE, He 0oJiee

3. OIIPEJAEJIEHHUE BJIIAXXKHOCTH, INIOTHOCTHU N ITPOYHOCTHU JPEBECHHbI

Lenb paboThl — 3HAKOMCTBO C METOAMKAMHU OMpesieNieHus] (PU3MUECKUX CBOMCTB APEBECHHBI,

U3Y4EHUE MEXAaHUYECKUX CBOMCTB JIPEBECUHBI, 3HAKOMCTBO C METOANKAMU MX OIPEICIICHUS.
O6opynosanue: Beckl 1o 'OCT 24104-88, mkad) CymmnbHbIN, SKCUKATOP, IITAHT €HIUPKYIIb,

MeTaJlIn4yecKast IMHENKa, YrOJbHUK, CTEKISTHHBIN COCY/I.

dusnueckue CBOICTBA JAPEBECHHBI ONPEAEISIOT 0e3 HapyleHHs IeOCTHOCTH HCHBITBIBAEMOTO
o0pa3ia u U3MEHEHUsI XUMUYECKOT0 COCTaBa, T. €. BBISBJISIOT IyTEM OCMOTpa, B3BELIUBAHUS, U3MEPEHHUS,
BBICYIIMBaHUS.

K ¢usnueckum cBoiicTBaM JpeBECHHBI OTHOCAT: BHELIHUM BUJ] U 3alax, IUIOTHOCTh, BIAXXHOCTh U
CBsI3aHHBIE C HEHl M3MEHEHUus — yCyIIKy, pa30yxaHue, pacTpeckuBaHue u kopobnenue. K duznueckum
CBOMCTBaM JIPEBECUHBI OTHOCSTCS TAKIKE €€ DJIEKTPO-, 3BYKO- U TEIIOIPOBOIHOCTD.
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[Ipu npoBeneHnH J1aOOPATOPHBIX 3aHATHI MOXKHO OTPAHUYHMTHCS OMPEICICHHEM BIIAXHOCTU H
IUIOTHOCTH JpeBecuHbl. KpoMe Toro, ciemyer onpenesnTh JIMHEHHYIO 1 00beMHYIO YCYIIKH.

st onpeneneHust (GU3MYECKUX CBOMCTB JPEBECHHBI MO CTAHJAPTHOW METOAWKE H3TOTOBIISIOT
00pa3ipl, KOTOPbIE 3aTeM MOJBEpraroT UcnbITaHusAM. CHavaga U3 KpsoKei BBIMMIMBAIOT CEP/IICBUHHBIC
JIOCKH, 3aT€M paclWIMBAIOT UX Ha pelKkH (puc. 2.5), a U3 peeK U3roTOBIISIIOT 00pas3Lbl.

®opma M pa3mepel 00pa3LOB MpPHUBEIEHBl B OMHCAHUH OTICIBHBIX BHJOB HCIIBITAHUN
JPEBECHHBI.

8 | Aeucommlaeniy
wacms

Puc. 2.5 Cxema pacniuinuBaHus TOCKHA HA pEHKH

[Tpu nzrotoBneHnn 00pas3ioB HEOOXOIMMO COONTIOIATH CIICTYIOIIME TPEOOBAHKS: 00PA3IIbl HE JIOJIKHBI
CoJIeprKaTh HUKAKUX TTOPOKOB JIPEBECHHBI; TOPIICBBIC ITOBEPXHOCTH JOJDKHBI OBITH TTAPALTCIIHHBIMHI MEKTY
Co00i 1 MePICHUKYIIIPHBIMI OOKOBBIM TIOBEPXHOCTSIM; TOJIOBBIE CJIOW Ha TOPIIEBBIX IPOTHUBOTIOJIOKHBIX
pebpax JOJDKHBI IMETh TAaHTEHTAILHBIE HAIMPABJICHUS; TPAaHU 00PA3IOB CIISIYET TJIaIKO 00CTPYraTh 1
BBIIMOJIHUTH TOYHO TOJ] YTOJIBbHUK; BEICOTa 00pa3loB JOJDKHA UMETh HalpaBjieHHe 1o 00pa3yromiel roI0BbIX
croeB (KpoMe 00pa3IioB [T HCTIBITAaHKS Ha PACTSHKEHHUE TIOTIEPEK BOJIOKOH ); OTKJIIOHEHHS B pa3Mepax
JIOITyCKarOTCs B mipenenax +0,5 M.

OrnpenesieHne BJIAKHOCTH IpeBeCHHbI. BIaXHOCTH JpEBECHHBI ONPEACSIIOT B MPOLIEHTaxX II0
OTHOIIICHHIO K Macce abCoMIOTHO cyxoro obpasta. Obpazerr pasmepom 20x20x30 MM OUMITIAIOT OT OIMJIOK, TTHLIH
Y TIOMEIIAIOT B MPE/IBAPUTEIHHO B3BEIIEHHBINH OIOKC. brokc ¢ 00pa3lioM B3BEHIMBAIOT HA TEXHUUYECKHUX BECAX C
TouHOCThIO 710 0,01 T W, CHAB KpBINIKY, CTaBAT B CYIIWIbHBIA mKad, rae mpu Temmneparype 103£2 "C
BBICYIIMBAIOT 00pa3el] 10 aOCOIIOTHO CYXOTO COCTOSIHUS, KOTOPOE ONPEEIISIIOT HECKOJIBKIUMHU KOHTPOJIbHBIMU
B3BelMBaHusAMHA. OOpasipl MITKUX MOPOJL (COCHA, €1, OCMHA M T. I1.) B3BEHIMBAIOT 4epe3 6 4 Mocie Hayana
CYILIKH, TBEpABIX (1y0, OyK, siceHb U T.11.) -uepe3 10 u. [locnenyromie KOHTPOIBbHbIE B3BEIINBAHUS TIPOU3BOIST
yepe3 Kaxple 2 4. CyIliKy 3aKaHYMBaIOT, KOTJa Pa3HOCTh MEKIY pe3yJbTaTaMH MOCIEHUX JIBYX B3BEIIMBAHUIM
oyzner He 6osbire 0,02 T, ocsie Yero OrFOKC 3aKPhIBAIOT B CYIIMIIBHOM IIKa(y KPBIIIKON U IEPEHOCHT K3 Kada B
HKCUKATOP, B KOHYCOOOPa3HYIO HIHKHIOK YacTh KOTOPOTO MOMEIIA0T Oe3BOHBIN XJIOPHUCTHINA Kabimil. broke ¢
00pas1IoM CTaBAT Ha CETKY AKCUKATOPa U OXJIKIAIOT IO KOMHATHOM TeMIIEpaTyphl.

Braxxrocts If Berunciisitor ¢ Tounoctsio 10 0,1 % 1o dopmysie:

W =[(m, —m,)/(m, —m)]-100,

rae M —wMacca mycroro OrOKca, T
M, —Macca Orokca ¢ BIaKHBIM 00pasLiom, T;

m2 —TO K€, C BBICYILICHHBIM 06pa3u0M, T.

B ciydae, korma apesecMHa IJIMTENIBHOE BPEMsl HAXOAWJIACh IIPU IIOCTOSHHBIX TEMIIEpaType M
OTHOCHUTEJIbHOW BIQKHOCTH BO3/yXa M HE YBIAXKHSIACH aTMOCQEPHBIMH OCAJKaMH, €€ BIKHOCTh (paBHO-
BECHYIO BJIQKHOCTb) MOXHO ompenenuts no quarpamme H. H. YUymmukoro (puc. 2.6). Hanpumep, 4To0sI
OIIPENENUTD BIAKHOCTbH JIPEBECHUHBI, XpaHsAIlelcs B moMmeneHnu rnpu remmeparype 20 °C 1 oTHOCUTENbHON
BIIAKHOCTH Bo31yxa 60 %, 1o quarpamme yCcTaHaBIMBAIOT, OKOJIO KaKOW HAKJIOHHOM JIMHWM BEPTHUKAJIbHAs
JIMHUSA, cooTBeTCTBYIOMIas Temneparype 20 °C, nepecekaercsi ¢ FTOPU30HTAIBHON JIMHUEN, COOTBETCTBYIOLLEH
BraxHocty 70 %. D10 mepecedeHre NPOUCXOIUT Ha JIMHUM, COOTBETCTBYIOLEH BIAXHOCTU JIPEBECHHBI 13
%.
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Puc. 2.6. lnarpamma H. H. Yynuikoro aist onpeeneHust paBHOBECHOH BIaKHOCTH
JPEBECHUHBI
Pe3ynbpTarhl OMBITOB 3aHOCST B TAONUILy 2.1

Tabmuna 2.1
Pe3ynbrare! onpeeneHus BIaXXKHOCTH JIPEBECUHBI
MapkupoBka Macca o6pasna, r Braxxnoctp
oOpa3sia 1o [ocie ob6pasna, %
BBICYIIIMBAHUS | BBICYIIMBAHUS
m m,

Onpenenenue MJOTHOCTH JpeBecHHBbI. [IJOTHOCTH JpPEeBECHHBI OMPENCISAIOT Ha oOpasnax
MPSAMOYTOJIBHOK ()OPMBI TIPU BJIQKHOCTH JPEBECHHBI B MOMEHT HUCIBITaHUS, B aOCOJFOTHO CYXOM
COCTOSIHUH ¥ C YCIIOBHOHU TIOTHOCTEIO.

OmnpefelieHre TUIOTHOCTH JPEBECHUHBI IPH BJIAYKHOCTH B MOMEHT WCTIBITAHUS BBIITOJTHSFOT
crexyromuM oOpa3om. M3 paHee U3roTOBIEHHBIX 00Pa3IOB B BUIE MPSIMOYTOJBHBIX MPU3M CEYCHHUEM
20x20 MM © BBICOTOM (B/10JIH BOJIOKOH) 30 MM BBIOMparOT oOpasibl. [lomiexarime uenpITaHnuio 00pasibl
JOJIKHBI UMETh MPSAMBIC YIJTBI U TJIAJIKO BEICTPYTraHHBIC IIOBEPXHOCTH. Pa3Mepsl OIEPEYHOTO CCUCHHUS
amuHy (@, b ¥ /) i3MepSIOT MTAHTSHIIUPKYIIEM ¢ TOYHOCTHIO 10 0,1 MM MO 0CSIM CHMMETpUH 00pas3IoB.
O6BeM 06pa3Iia BRIUMCIAIOT ¢ TouHoCThIo 10 0,01 cM®. Cpasy mocie n3MepeHus oOpasel] B3BEIINBAIOT Ha
TEXHUYECKUX Becax ¢ TOUHOCTHIO 10 0,01 T ¥ BBIYUCIIAIOT TIOTHOCTD Pm(1V) :

pa(W)=m, IV,

rae My — Macca oopasiia nmpu BnaxHocta W, T;

Vw — 00bem oOpasna mpu BiaaxkHoctu W, oM®.

HaiiieHHy10 MI0THOCTh MEPECYUTHIBAIOT HA CTAHAAPTHYIO 12 %-HyI0 BIa)KHOCTh IPEBECUHBI:
Pn(12) = p, (W)[1+0.01(1- K, )(12-W)],

rae Ko — ko dunuent oobemMuoit ycymiku, %;

W-— BI1a)KHOCTB.

Eciun ko3¢ ¢uimeHT 060beMHON YCYIIKM HE ONpeNeNsuics, TO IpU Mepecyere A JPeBECHHbI
Oepe3bl, Oyka 1 TUCTBEHHUIIBI 3HaYeHHE ero 0epyT paBHbM 0,6, a 11t mpounx nopox — 0,5.

[InoTHOCTH JApeBECHHBI B a0CONIOTHO CYXOM COCTOSIHUM OTNpEAENSAIOT Ha TeX ke oOpaslax,
KOTOpBIE 3aTeM IMOJICYIMIMBAIOT B TedeHue 3 4 mpu temmeparype 50 — 60 °C. ITocne storo oOpasiisl
BBICYILIMBAIOT B CYMIMJIbHOM IIKady, npu temneparype 103+2 °C 10 mocTOSHHON Macchl Tak ke, Kak
OINMCAHO BBIIIE (CM. ONpe/eeHue BIaKHOCTH). BrIcylieHHble 00pa3iibl B3BEIIUBAIOT ¢ TOYHOCTHIO 10

0,01 T ¥ ITAaHTeHIMPKYIEM U3MEPSIOT pa3Mephl nonepeunoro cevenns (8,u D,) u wmny |, mo ocam
CUMMETPHUH 00pa3IoB.

IInoTHOCTB APCBCCHUHBI B a0COJIFOTHO "CYXOM COCTOSAHUH ,00 BBIYUCIIAIOT 110 (I)OpMy.TICI

Po=My [ (@y-by 1),
rae M,— macca oOpasia B aOCOIIOTHO CyXOM COCTOSTHUM, T
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a,, by, |, — pasmepsr o6pasua, cm.

VYcnoBHas MIOTHOCTh JPEBECHHBI OIpeNeNseTcss Ha o0pas3lax C BIaKHOCTBIO, PAaBHOW WK
OoJIbIIICH MpeIesa TUrPOCKONUYHOCTH. [Ipy 3TOM nomyckaeTcsi BEIMa4MBaTh 0OPa3Ibl B AUCTUIUIMPOBAH-
Hoi Boje mpu Ttemmeparype 10-20 °C no usmenenus pasmepoB Ha 0,1 mMm. OOpa3ubl HU3MEPSIOT,
BBICYIIIMBAIOT ¥ B3BEIINBAIOT, KAK YKa3aHO BHIIIIE.

Berancnsitor YCIOBHYIO IJIOTHOCTH JPEBECUHBI C IUIOTHOCTBIO bi (0]
1 xr/m® o opmyie:

Pyer = m, / (amax ) bmax ) Imax)
rae M, — macca o6pasua B abCOJIIOTHO CYyXOM COCTOSHMH,

B O v — pa3Mepsl 00pasia Mpy BIAXHOCTH, PaBHOW MM OOJIbIICH Ipesena
TUTPOCKOIINYHOCTH, CM.

BrinonHuB omnpeaeneHne mIOTHOCTH 00pa3lioB JIPEBECUHBI, PE3YJIbTaThl HEOOXOIUMO 3aHECTH B
Ta6J'II/IIIy 22 n CpPaBHHUTH CO CIIPABOYHBIMH JAHHBIMH, a TAKXKE CACJIATh BbIBOA O IJIOTHOCTHU APCBCCHUHDBI
(cm. Tabm. 2.3).

Tabmuma 2.2
Pe3ynbTaThl OnpeeieH s MIOTHOCTH JIPEBECHHBI
Macca Cpenasasa
Pasmepsl peil
obpasria, o6pasiia, cM IUIOTHOCTD,
’ 3 II;moTHOCTE B
r Braxxuo r/em ABCOMIOTHO
. JIFOTH
MapkupoBk | Tpa | B aoc. O0béMm,| CTb 1pu 1pu R
a obpasma | BIAX- | cyxom oM W | Bmax | cTaHm. yXoM
HOCTH [ cocto | a | b | h o | HOcTH | Biaxy | COCTOAHUM,
r/cm®
W STHUU W ocTH
mw mO
Tabmuua 2.3

Cpennuie 3HaYeHUS (PU3UKO-MEXaHUYECKUX CBOWCTB OCHOBHBIX XBOMHBIX M JIMCTBEHHBIX MTOPOJI
(npu Bnaxknoctu 12%)

“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
JIHCTBEHHHLA 660 125 62 - 4,6 105
Ens 450 120 44 6.8 T33 80
Kenp 420 7_8 42 6,7 29 © 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

Onpenenenue ycynku u pa3dyxanusi ApeBecuHbL. [ Ipy Beichixanuu ipeBeckHbI 0T 30 % (Touka HACHIIICHUS
BOJIOKOH) YMEHBIIIAIOTCSl ¢ JIMHEHHBbIE pa3Mepbl U 00beM, T. €. MPOUCXOAUT ycymika. OOparHOe sBICHUE —
pazOyxaHue, T. €. YBeIMYSHHE pa3MEPOB JIPEBECUHBI U €€ 00beMa MpH yBiIakHeHuu 10 30 %.
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Pa3nuuHoe cTpoeHue ApeBeCHMHbI BJOJb W TOMEPEK BOJOKOH, B TaHTEHTAJbHOM U PaJAUAIBHOM
HAIPaBJICHUSX, OTPEICISAET U PA3IMYHOE BIMSHUE BIAKHOCTH HA BEIWYMHY YCYIIKH M pa3Oyxanus. Tak, B
CpeHEM M3MEHEHHE pa3MepOB JIPEBECHUHBI COCTABIISIECT MO uTMHE BoJIOKOH 0,1 %, B pajiaibHOM HarlpaBJIeHUN
3-6 % wu TtanreHtabHOM 6-12 %. IloCKONBKY yCyIIKa BIOJIH BOJIOKOH HE3HAYMTENIbHA W HE HMEET
MPAKTUYECKOTO 3HAYEHHUs, €€ OOBIYHO HE OIPEICIISIOT.

Jlunerinyro ycywiky IpeBECHHbI TIONEPEK BOJIOKOH (PaJUaTbHYI0 M TAHICHTAIBLHYIO) ONPENCIsIoT Ha
o0pasIie B BHIE PSIMOYTOJILHOM mpu3Mbl cederreM 20x20 MM 1 BbicoToi 30 M.
Bce moBepxHOCTH 00pa3IoB ClieayeT Iaako 00padoTaTh TOYHO IMOJ] YIOJBHHUK U
IIETKOM OYMCTHUTH OT IbUTH. Ha KaxkpIii 00paserr HaHOCSAT HOMED.

Pazmepsl nonepeyHoro ceyeHust 00pasLoB U3MEPSIIOT IUITAHTCHIUPKYIIEM
¢ ToyHocteio He Oonee 0,01 MM O OCSIM CHMMETpWH, pa3 a B paaudajbHOM
HaIpaBJICHUH U pa3Mep D B TAHreHTATbHOM HamnpaBiieHuH (puc. 2.7).

Ha TexHuueckux Becax B3BEHIMBAIOT MPOHYMEPOBAHHBIE OIOKCHI C
MPUTEPTHIMUA KPBIIIKAMHU ¢ 00pa3liaMy 10 BBICYIIMBAHHS, 3aT€M ITOMEIIAI0T
Orokcel 0e3 KphlllleKk ¢ oOpa3uamMu B CYIIMJIBHBIM IIKad A mpeasa-
putenbHOTrO nojcymuBanus npu temneparype 50-60 "C B Teuenue 3 u.
3arem 00pa3ibl BeICymMBalOT mpu Temnepatype 103+2 °C. BeicymuBanue
MIPOBEPSIOT MOBTOPHBIMU B3BeIIMBaHUAMHU ¢ To4HOCTHIO 0,01 mByx-Tpex o6Opasuos. IlepBoe B3BelmBaHNE
TIPY BBICYIIIMBAHNH MSTKUX TIOPO/T BBITIONHSIOT HE paHee 4eM uepe3 6 9 BhICyImBanust py temreparype 103+2 "C,
a I BBICYILIMBAaHUM TBEP/BIX MOPOJ - He panee 10 4. [ToBTopHbIE B3BEIIMBaHS IPOBOLAT Yepes 2 4. BeIcyimBanue
CUMTAETCs 3aKOHYEHHBIM, KOT/Ia PA3HUIIA MEXTy IBYMS TIOCIICTHUMH B3BeBaHmsiMy Oyzer He 6omee 0,02 1. Tlepen
B3BEILMBAHUEM 00Pa3LIbl OXJIKAAIOT 0 KOMHATHOW TEMITEPATYphI B SKCUKATOPE C TMIPOCKOITUYECKHM BEILIECTBOM.

[Nocnie oxoHYaHUS BBICYIIMBAHUSI BTOPHYHO W3MEPSIIOT MOMNEPEUHOE cedeHne 00pasIioB ¢ TOYHOCTHIO JI0
0,1 MM 1O TEM K€ HaPABJICHUSIM U B TEX MECTAX, YTO U B MEPBBINA pa3. DT U3MEPEHUS CIEIyeT TPOBOIUTH KaK
MOKHO ObICTpee, 4TOOBI JpEeBECHHA OOpa3lloB HE YCIena TOTJIOTUTh Biary u3 Bosdyxa. [lo pesynbraram
B3BEILMBAHUS OIPENIEISIIOT BIAKHOCTh JPEBECHHBI 10 MPHUBEICHHOM paHee GopMmyrie, a 3aTeM BBIYUCIISIIOT C
ToyHocThIO 70 0,1 % ycymiky no cnenyromum popmyrnam:

B paJIMabHOM HaIlPaBJICHUH:

—

y, =[(a _%)/%] -100,
B TAHI'CHTAJIbHOM HaIIpaBJICHUH:

V,=[(b-b)1b ]-100,

rae &, b - pasmepbl BiaxkHOro 0Opasiia BIIOJIb BOJIOKOH, COOTBETCTBEHHO B Pa/Iia/IbHOM U TAHT CHTATHHOM
HaIpaBJICHUSIX, MM;
a,, b, —To xe, mocne BricymmMBanysL.
Koapduiment nuHeltHoN ycylku peBecuHsl, % (T. €. cpexHeil yeymku Ha 1 % yMeHbIleHus ee
BII&YKHOCTH), TI0 TeM 7K€ HaIpaBJIeHUSIM BEIYUCIISIIOT ¢ TOUHOCTHIO 110 0,01 % 1o dopmymnam:
K,=V, IW; K, =V, IW
rie W- BaskHOCTh 00pasia, %, onpeaensemas Ha OTAeIbHOM Ipo6e, BEIPE3aHHOM psiioM ¢ 00pasLioM

IIPH €r0 U3TOTOBJIEHUM.
Pe3ynbrarsl 3aHOCAT B Tabuity 2.4.

Tabmuma 2.4
Pe3ynbrars! onpeneneHrs JMHEMHON YCYILIKH JPEBECUHBI
Veymika, %
Pa3meps! 00pasiia, cM ym
MapkupoBka Ao nocie B B KOB(i)(i)I:IL[I/ISHT
o0pasua BBICYIIMBAHKS | BICYIIMBAHUS | PajUATIbH. | TAHTEHTATBHOM | THCHHON
a b a1 b1 Harp. HAI. yCyIikd, %
yp g
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ObvemHas ycywika XapakTepu3yercsi YMEHBIICHHEM o0beMa o0pasiia JAPEBECUHBI MPH U3MEHEHUH €¢
BJIQKHOCTH OTTOYKH HACBIIICHHS BOJIOKOH J10 0.

OO0BbEeMHYIO YCYIIIKY ONPEICIISFOT TEM JKe CIIOCOOOM M Ha TOM e 00pasiie, YTo U JIMHEHHYIO, HO KpOMe
pa3MepoB @ u b u3mepsiioT erre BoicoTy obpasia . ITo atum Tpem pasmepam orpenessiior 00beM obpasiia 10
BbICylmBaHus V,, 1 nocie BeicymmBanus Vo ¢ TouHocTbH0 10 0,01 cM® 1o hopMyIIam:

V,=a-b-I; V=a-b-I

OOBeMHYIO YCYIIKY Y o6 BBIMUCIISFOT ¢ TOYHOCTHIO 710 0,1 % 110 hopmyie:
yo6 :(Vw _I/O)/I/O

Koaddurment oobemHoii yeymkun K Berancisior ¢ Tousoctsio 10 0,1 % o dpopmyire:

K,=V IW
PesynbTare! omnbiTa 3aHOCAT B TaO/IMILy 2.5.
Tabmuma 2.5
PesynbTats! onpezaeneHns 00bEMHON YCYIIKH JPEBECUHbI
O01BéM oOpasia,
Pazmepsr oOpasiia, cm CM3p t Koadpdpu
OO0bémMHA | THEHT
bi (o) TTocne o IocCJe p OGBEMHO
MapKkupoBKa | pyieviumanms BBICYILIBAHUS g BBICY .
06pa3ua BBICY — yCyHika u
IMBaH YV % | yCylKu
a b | ar | bp 1 \V HHA o6 K
ui vy, VO 06

Pazoyxanue Opesecunvl omnpenensror Ha o0pasiax Toro cke pasmepa. OOpasibl BhIMAYMBAIOT B
JMCTITMpOBaHHOW Bojie mipu Temrepatype 2045 "C. M3meHeHne pa3mMepoB MPOBEPSIIOT MOBTOPHBIMU H3Me-
PEHUSIMH JIBYX-TpeX 00pa3lioB B TAHTCHTAIFHOM HAIpaBJICHUH Yepe3 Kaxple 3 cyT. Korma pacxoxkieHne Mex ity
JBYMsI TIOCJICIHUMH M3MepeHusiMu Oyzner He Oosee 0,02 MM, ONpENeNsioT pa3Mepbl MOMEPEYHOTO CEUCHUS
oOpastioB. Ilepexn wm3MepeHHsSMH TMOBEPXHOCTH OOPA3LOB ClEAyeT OOCYHINTh (UIBTPOBATIHHOM OyMaroi.
W3mepsitoT 1 B3BEIIMBAIOT 00pa3Ilbl TaK, KAK OMUCAHO BHIIIIC.

Jluneitnoe paz0yxanue npeBecutsl P, %, ¢ Tounoctsio 10 0,1 %, Beraucisaior no gopmynam:
B PaMaJIbHOM HalpaBJIeHUN

P, =[ (b —b) /b ]-100;
B TaHI'CHTAJIbHOM HaIIPAaBJICHUN

P, =[(an —a)/a]-100,

rae a4 bmax — pa3mepsl 00pasiia Mpy BIKHOCTH, paBHOH U OOIBbIIIEH Npefiella  THTPOCKOMYHOCTH
(30 %), T.e. MOCIE BEBIMAYMBAHUS B BOJIE, MM.

3aTeM BBIUUCIISIOT 0OBLEMHOE Pa3OyXaHue ApeBecuHbl B, , %, He yuuThIBas MPOIOILHOIO pa3OyXaHus, C
v
okpyrieHuem 10 0,1 % mo mpubnmkenHo# Gopmyre:
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R, =[(a-b—a,-b,)/a,-b, |-100.

Koaddurment pazdyxanus Kj, BEIYUCIAIOT ¢ TOYHOCTHIO 10 0,01 % Ha 1 % BIaKHOCTH 110
dbopmyre:

rie P —nmneiinoe TanrenTansnoe wim pammansHoe pazoyxanue, %o;

W — nauanbHas BiaxsOCTH 00pasia, %, BEMUCIEHHAs ¢ HOrpemHocThio 10 0,1 %.
Pesynbrarsl 3aHOCAT B Tabmiry 2.6.

Tabmuma 2.6
Pesynbrare! onpenenenus pa30yxaHus peBeCHHbBI
0
Pazmeps1 oOpasiia, cm Veyma, %
Koadpdpu
o [ mowe |, [ s | e Kodhm
MapkupoBka | PasOyxaH | pasOyxaH pama TaHT€H st | pasGyxa
0 6p asna us ns BIL TaJIbH OCTE sl
a b dmax bmax HaIp oM W 0 K %
p " | manp. , % p 70
P P

[IpoyHOCTH IpEBECHHBI.

O6opymoBaHue: mpecc, pa3pbIBHAsI MallTMHA, TPUCTIOCOOICHUE TSI UCTIBITAaHUS 00pa3IioB
JPEBECHUHBI Ha CKAJIBIBAHKUE BJIOJIb BOJIOKOH, IITAHTCHIIUPKYIIb, METAJUTMYECKAs! JIMHEHKA, MHKPOCKOIT T

ayna.

MexaHn4ecKre CBOWCTBA XapaKTEPU3YIOT CIIOCOOHOCTh JAPEBECUHBI COMPOTHUBIISITHCS BO3ACUCTBUIO
BHEIIHUX cuil (Harpy3ok). K mexaHW4yeckuMm CBOMCTBaM JIPEBECHHBI OTHOCSATCSI MPOYHOCTb, TBEPIOCTH,
nepOopMaTUBHOCT, U yAapHas BS3KOCTb. OCHOBHBIM MEXaHHMYECKUM CBOMCTBOM JPEBECHUHBI SIBIIIETCS
MIPOYHOCTh, KOTOpAas 3aBUCUT OT HAaNpaBJICHUs JEHCTBYIOIIEW HArpy3kd, HOpOJAbI JepeBa, IIOTHOCTH,
HaJIN4Us TOPOKOB.

B ycnoBusix ydeOHOM 7ab0opaTopuy TEXHUKYMa PEKOMEHAYETCSl OIpENeNsTh MpeAes MPOYHOCTH IPU
CXKaTHH BJIOJIb BOJIOKOH, TIPEZIEN MPOYHOCTH HA PACTSKEHUE — BJIOJIb BOJIOKOH, YCJIOBHBIN MPE/Ies MIPOYHOCTH MPU
MECTHOM C)KaTHH — TOTIEPEK BOJIOKOH, MPEAeN MPOYHOCTH MPU CTATMYECKOM U3THOE U Tpeel MPOYHOCTH TPU
CKaJIbIBAHUU — BJIOJIb BOJIOKOH. C I1e/bI0 COKpAILIEHUs] BpDEMEHH Ha MPOBE/ICHHE TaHHOM Ta00paTopHOil paboThI
MOYHO KaKJI0M U3 OpuraJi CTy/IeHTOB IOPYYUTH ITPOBECTH OJTHO U3 TIEPEUMCIICHHBIX BBIIIIE; UCTIBITAHUH, a 3aTEM
TIOJTy4eHHBIE PE3YJbTAaThl UCTIHITAHUI CBECTH B OOIIYIO TAONMMIly (PU3MKO-MEXaHMYECKUX CBOWCTB JPEBECHHBI
WCTIBITBIBAEMOU MOPOIBI.
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Puc. 2.8. OOpa3zen yist HICTIBITAHUS HA CXKAaTUE BJIOJIb BOJIOKOH

Oniperiesienne mpejieJia MPOYHOCTH MPH CKATHH B/I0JIb BOJIOKOH.

Onpenenenre BBHINOJHAIOT Ha 00pas3liax B BUAE NPSAMOYroJIbHOM mpu3Mbl cedeHueM 20x20 MM u
BBICOTOHM B0 BOJOKOH 30 mm (puc. 2.8). [lepen ucnbItanreM H3MEpSIIOT pa3Mepbl ceueHus oOpasia (B
CepelIMHE €ro JUTMHBI) IMTaHTreHIUpKyleM ¢ TouHocThio o0 0,1 mm. OOpasen ycTaHaBIHMBAIOT TOPIIECBOM
MIOBEPXHOCTHIO B LIEHTPE HIAPHUPHOW oropbl npucrocodnenus. [Ipucrnocolnenne ¢ oOpa3ioM MOMEIAoT
MEXIy TOJIOBKAMH HCITHITATENTHHON MAIIMHBI M ClIeTKa 3aKUMAroT ero. Ilpu wmcnbitannm obpasiia CKOpOCTb
MoJIauM Harpy3Kd Ha oOpaser] JokKHa ObITh paBHOMepHOUW u coctaBisaTh 25 000 +£5000 H/muH B TeueHne
BCEr0 BPEMEHHM HCIbITaHus. VIcTbITaHue BemyT 10 pa3pylieHus: o0pasia, T. €. J0 MOMEHTa, KOT/ia CTpeiKa
CHJIOM3MEPHTEIS TIOMIET B 00paTHyI0 cTopoHy. Ilocne pazpymieHns HeMeIJICHHO OTPEEISIOT BIaKHOCTB,
WCTIONB3YS YISl 9TOTO LBl oOpasell. B 1ensx SKOHOMHH BPEMEHH MOYKHO BOCIOJIB30BATHCS PE3YIITaTOM
OTIpeIeNICH ST BIIKHOCTH JIPEBECHHBI, KOTOPBIN OBLT IMOTYYeH MPH BBITIOTHEHUH TIPEABIIYIICH paboThI, TaK KaK
00pas3IIbl IPEBECUHBI XPAHIIIACH B OJTTHAKOBBIX YCIOBHSIX.

[penen npouHocty apu cxatiu Rw BIOIL BOJIOKOH NP JTAHHOM BJI&KHOCTH JIPEBECHHBI BBIUKCIISIOT C
TOYHOCTEIO He Oostee 0,5 MI]a:

R =P _[a-b,

W max

rae P — MakcumansHas Harpyska, H;

a, b — pa3mepbI onepeuHoro ceyeHus 00pasia, MM.

[penen mpoYHOCTH MpU CKATUM BJIOJb BOJIOKOH TEPECUUTHIBAIOT HA CTaHAAPTHYIO BIOXHOCTH 12 % ¢
TouHOCTHIO 710 0,5 MIla o dopmynam:

JU1st 00pa3LIoB € BIXKHOCTHIO MEHBILIE MIPE/ieNia TUTPOCKOTMYHOCTH

R, =R,[1+aW -12)],
rae & — koadduiuent, paBusiii 0,04 Ha 1 % BIXHOCTH;

R,, —npezen nmpounocTy ipu oxatru 00pasua ¢ BiakHocTbio W, %, B MOMeHT ucrbitanus, MI]a;

JU1s 00pa3IioB C BIAKHOCTHIO, PAaBHOM WM OoMblIiel mpeiena rurpockonuaHocTH (30 %)

_ 30
R12 = Rw / K12 '
e R,, — npenen npounoctn npu cxarim 06pasia ¢ BrakHocTso W,%, B MOMEHT ucnbitanus, MIa;

30 o/.
K 1, — koo umenT nepecyera npu Bnaxkuoctu 30 %:

0,4 — nns Gepesbl M TUCTBEHHUIIBL;
0,45 — st ey, MUXTHI, Tpada, TPYIIN, OpeXa, OCUHBI U TOTOJIS;
0,45 — st cocHbI U OyKa;
0,485 — mg knena; 0,535 — 1 BA3a U SICEHS;
0,55 — st iyGa, JTUTIBI ¥ OJIBXH.
Pe3ynbTathl MCTIBITAaHUI 3aHOCAT B TaOMMILy 2.7.
Tabmura 2.7
PesynbTath! onpeenenvs mpeerna mpoYHOCTH APEBECHUHBI TTPU CHKATUH BJIOJIb BOJIOKOH
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Pasmepsl IIpenen
Pazpyma
MOMNEpCYHOTO Bnaxkaoc MMpOYHOCTH,
MapkupoBka | ceyepns, Mm forma T MIla
oOpa3sia Harpyska
a |b P H | W% | R Ry

Ilopucrocrb peBeCHHBI B 3HAUMTEIBHOM MEpE BIMSCT HAa BEIMYMHY CONPOTHUBIICHHS JPEBECHHBI
CXKATUIO, CaMa K€ MOPUCTOCTb HEMOCPEACTBEHHO 3aBHCUT OT IPOLIEHTHOTO COZAEP/KaHUs B JIEPEBE IO3THEH
JPEBECHHBI.

Otrcrola BO3HHMKAaeT IMpaKTUYEeCKas OLEHKa MEXaHHMYECKHX CBOMCTB JIECHBIX MaTEpHajoB IO
IIPOLICHTHOMY COJEPKAHUIO B HUX MMO3/IHEHW JPEBECUHBI:

m=|[(a,+a,+a,+..+a,)/1]-100,

roe d;,4,,4;,...,d, — IIMPHHA MO3[AHKMX 30H KaXKI0ro rOJ0BOrO CJIOS €

X
T

TOYHOCTRIO 710 0,1 MM; | — PACCTOSHUE MEXTy TPaHHUIIAMU FOJIOBBIX CJIOEB, MM.

L

Cxema onpezierieHus1 CoJIEpKaHus MO3THEN IPEBECUHBI TTOKa3aHa Ha puc. 2.9.

Onpenenenue nmpeaejia NPOYHOCTH HA PacTsKeHUE B/10JIb BOJTOKOH.
[Ipenen mpoYHOCTM HA pACTSHKEHWE NPEBECUHBI BIIOJb BOJOKOH OII- l'lpIOIU,CHTa
perensoT Ha 00pasuax TOYHO YCTaHOBICHHBIX pasmepoB (puc. 2.10).  posjmeit qpeBecrHb
3aroToBKM JUIS OOpa3loOB IMOJYYAlOT IYTEM BBIKAJIBIBAHHS BO H30C)KAHHE
nepepe3anust BOJIOKOH.

Hpez[en IIPOYHOCTHU RW ¢ BIaXHOCTBI0O W B MOMEHT MCIBITAHUS BBEIYUCISIIOT C TOYHOCTBLIO J0 1

i

MIla o dopmyne:
R,=P./a-b,

W max

rae P —MakcumanbHas Harpyska, H;

a, b — pasmepsr monepeunoro ceuenns paGoueii yact 06pasua, Mm.

[IpouHocTh 00pasia ¢ BIaKHOCTHIO, OTIUYAOLIEHCS OT cTanAapTHOU (12 %) Gonbire, yem Ha +1
% (B mpenenax ot 8 mo 20 %), mepecuyuThiBalOT K BiIaxkHocTH 12 % mo dopmyse, yka3aHHOU B
MpebIAyIeM YHKTe, TAe ¢ — Kod3dduument, paubiii 0,01 A Bcex mopos IpeBeCHHBL.

[Ipenen npounocTu oOpasia ¢ BIKHOCTHIO, paBHOW WM OOJbIIEH Mpeiena TUrpoCKOMYHOCTH,
MEePECYUTHIBAIOT K BiaxkHOCTH 12 % 1o popmyre:

R12 = Rw K30

rae K30 — ko3 dunuent, paBubii 1,3 11 XBOHBIX opoA U 1,33 — A1 TMCTBEHHBIX.

IIpu HeoOXomuMocTH mpenen npodyHocTH Rw mepecunThiBaloT K BiaaxHocTH 15 % c
YCTaHOBJIEHHOHN TOUYHOCTBIO MO (hopMyIam:

Rs =R,[1+a(W -15);

111 00pa3IloB C BIAXKHOCTHIO, MEHBIIICH TIpeieia THTPOCKOMMYHOCTH
R15 = RwKsol

rae K30 — ko3 dunment, paBubiit 1,275 mi1st XBOWUHBIX mopoa U 1,27— ist TUCTBEHHBIX.
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100 30 90 30 100

S S T

387

Puc. 2.10. ®opma u pazmepsl 00pasiia Uil UCIbITaHKUS Ha PaCTSDKEHNE BJIOJIb BOJIOKOH

PesynbTarh! McnbITaHMi 3aHOCAT B TAONHILY 2.8.

Tabmma 2.8
Pesynbrars! onpesenenys mpesiesna MpoYHOCTH IPEBECUHBI TIPH PACTSDKEHHUU BJIOJI> BOJIOKOH
Pasmepsl
Pazpyma [Ipenen nmpounocTy,
MMOTIEPECHYHOTO - Bnaxkaoc MITa
Ma%KHpOBKa CCUCHUs, MM Hal"gly?,l(a Th
oOpa3na
a b P H W , % Rw R12 R15

max 2

Onpenesienne ycJ0BHOIO mpeeia MPOYHOCTH TPH MECTHOM CKATHU ToONepeK BOJIOKOH.
Hcnonesyror o6pasiiel apeBecunbl cedenueM 20x20 MM M JUTMHOHM B0Jbh BoJIOKOH 60 mm. Hamparienue
TOJIMYHBIX CJIOEB JIOJDKHO OBITh MapasuieNibHO UIMHe oOpa3ia. VcnbiTanue B paauiaJbHOM U TAaHTC€HTAIBHOM
HanpaBJIEHUSIX IPOU3BOIAT Ha pa3HbIX 00pasmax. Kaxmpiii oOpazer u3MepsitoT ¢ ToUHOCTHIO 110 0,1 MMm.

OO6pazer; moMemniaroT B CHenuaibHOe TmpHucnocoOnenne (puc. 2.11) TaHTeHTANHOW WU
paanaIbHOM MOBEPXHOCTHIO KBEPXY B 3aBUCHUMOCTH OT BuAa cxkarus. llpucrnocoGnenue ¢ obpasuom
YCTaHABIMBAIOT B MCIBITATEIbHYIO MalluHy, Te oOpaszel Harpyxaercsi paBHOMEPHO CO CKOPOCTHIO
1000£200 H/mun. Yepes3 kaxapie 200 H mns serkux mopox u uepes 400 H mns TBepaplx mopon ¢
MOMOIIBI0 MHAUKATOpa U3MEpsAT ¢ TouHocThio 10 0,01 MM gedopmanmio obpaszua. OTcueTsl Mo
UHIUKATOPy clieAyeT OpaTh, HE MpeKpalas HarpyxeHus. McnplTaHust pou3BOIsT O SIBHOTO YCIOBHOTO
mpejiena MPOYHOCTH, YTO XapaKTepu3yeTcs Pe3KuM yBelandeHueM Aedopmarpu. [lo okoHYaHWM MCTIbITaHMs
OTIPE/ICNISIOT BIAXXHOCTH 00pasia.

Puc. 2.11. IIpucniocoGenue Juist HCIBITaHUs 00pa3LioB IPEBECHHBI Ha CXKaTHe MONEepeK BOJIOKOH
1 — uHuKarop; 2 — Kopryc; 3 — ITOK; 4 —TI0JICTaBKa; 5 — CbeMHBIN MyaHCOH; 6 — oOpasel
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Ha ocHOBaHMM TapHBIX OTCYETOB HArpy3ku H Aedopmarmu
BBIUEPUMBAIOT AuarpamMmy cxartus (puc. 2.12), oTkiaapiBas MO OocH abcuuce

[+]

‘%_ " 3HauYeHUs neopMaluM, a MO OCH OpAMHAT — 3HAYCHUS Harpy3ku. Todka
% '?;faeﬂ OpAMHATBI, I/[€ TIOCTPOCHHAs JMHMA IEPEeXOJUT U3 IPSIMOJUHEWHOIO
§ OYEPTaHMs B KPUBOJIMHEHHOE, COOTBETCTBYET YCIIOBHOMY IPENEILy IPOYHOCTH.

3HaveHNE YCIIOBHOTO TPe/Ielia IPOYHOCTH IPH JIAHHOW BJIQYKHOCTH BBIUKCIISIIOT C
ToyHocTeio 10 0,1 MI]a:

R,=p/b-I,

rae P — Harpyska, COOTBETCTBYIOIIAs Ipeieiry npoynocty, H;

Puc.  2.12. b u | — mmpusa u mAa 06pasma, MM.
Huarpamma cxkarus

APECBCCHUHBI TTOTICPEK
BOJIOKOH

[Tpu 3TOM HEOOXOIMMO TIpesIeN MPOYHOCTH oOpasiia Ry mepecunTars K
BiaxxHocTH 12 % ¢ Tounoctsto 10 0,1 MIla o dopmyre:

R,=R,[1+a(W-12)],
I'me o —xo3ddurment, pasusiit 0,035 Ha 1 % BrnaxkHoCTH.

[Ipenen mpouHocTH 00pa3la ¢ BIAXXHOCTHIO, PABHOW WIIM OOJbLICH Npeaena TUrPOCKOMUYHOCTH,
MEPECUYUTHIBAIOT K BIAKHOCTH 12 % ¢ TounocTsio 10 0,1 MIla:

R12 = Rw KlZ ,

rae K, —xoodduiment, paubiit 1,67 /uist IMCTBEHHBIX TIOPOJ] B 000X HATPABIICHHSIX CKATHS U YIS

XBOMHBIX TIOPOJ TIPH PAIMATIBHOM CKAaTUU U 2,46 — [71s1 XBOMHBIX MOPOJ TPH TAHT€HTAIIBHOM CHKaTHU.
Pe3ynbrars! ucnbIranmii 3aHOCST B TabnmuIry 2.9.

Tabmura 2.9
Pe3ynbTarhl OpeeeHys pejera MPOYHOCTH PEBECHHBI IIPH MECTHOM CHKATHH
TIOTIEPEK BOJIOKOH

Harpyska Hpenen

Pasmepsr coIc))};B ’ B npoEHIc[)CTI/I

o6pasia, MM ' JTKHOC ’

MapkupoBka pasta, npeeny b MIla
obpa3ua ) I npounoct| W, % | R, R.,
uP H

Onpenenenne npeneia MPOYHOCTH NMPHU cTaTHYeckoM m3rude. IzrotoBisitor o6pasipl B Gopme Opycka
ceyenreM 20x20 MM U amuHOW BIoib BOJOKOH 300 MM. OTKIIOHEHHS OT yKa3aHHBIX pa3MepoB oOpasiia Uit
TIOTNIEPEYHOr0 CEUEHHsI He JIOJDKHBI MpeBbimarh 0,5 M, a 1o jymHe — 1 MM. ['010BBIE €llOM Ha TOpLAX JOJKHBI
OBITh MapaJUIeNbHBI OHOM Mape MPOTHUBOMOIOKHBIX I'PaHEH.

Puc. 2.13. Cxembl UCTIBITAaHUS JPEBECHHBI HA CTATHUECKUI U3TH0
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a — TIpY Harpyk€HWH B JIBYX TOUKaX HA OJHON TPETH PAaCcCTOSHUS MEXIy ONOpaMu; O— MU Harpy>KeHUH B
OJTHOM TOUKE ITOCEPENANHE PACCTOSHUS MEXKTY OIOpaMu

[Ipu ucnbiTanun oOpaszell YKIaJIbIBAIOT Ha JIBE HETOJBIKHBIC OMOPBI C PACCTOSIHUEM MEXITYy HX
nentpamu 240 mM. Harpyska niepeaercst B iByX Wi oaHO#M Touke (puc. 2.13). OOpasell HCIBITHIBAIOT HA H3THUO
TakKUM 00pa3oM, 4TOObI W3rubaromiee ycwive ObUIO HAlpaBJICHO MO KacaTelbHOM K TOJIOBBIM  CJIOSIM
TaHTEHTATHLHOTO paszpe3a. CKOpOCTh HarpykeHus oOpasua J0DKHA ObITh PAaBHOMEPHOH B TEYEHHE BCETO
BpeMeHH HcnbITanus: 7+1,5 kH/MUH — rpu UCTIbITaHUM TIO cxeMe, n300pakeHHoW Ha puc. 2.13, a u 5+1 kH —
IIPY UCTIBITAHUU 10 cXeMe Ha puc. 2.13, 6.

HcrpiTanue MpoNOIDKalOT A0 paspylieHdss oOpasma, T. €. 70 MOMEHTa JBWKEHHS CTPEJKA
CHJIOM3MEPUTENISI B 0OPAaTHYIO CTOPOHY. MaKCUMaTbHYIO Harpy3Ky OMPEAEISIOT ¢ TOYHOCTBIO 70 LIEHBI JICICHUS
HIKaIbl cutonsMepureds. [locne ncnplitanus onpenesstoT BIaXHOCTh 00pa3LoB, Ul Yero npoly amHoi 30 MM

BBIPE3ar0T BOJM3M M37I0MA.

[lpenen mpovHOCTM TPH CTAaTUYECKOM H3rMOE TPW JAHHOW BIAKHOCTH O0pasna BBIYUCIIIOT C
TouHOCTHIO J10 1 MIla o dopmymnam:
IIPA HATPY>KEHUU B JIBYX TOUYKAX

Ry = (P - 1)/ (0-0?);

IIPY Harpy>KEHUH B OJTHOM TOUKE

Rw:(3° pmax.l)/(z.b.hz)’

e P — MakCUMallbHas paspyluaronascs Harpyska, H;

| — paccTosmue MexTy omopamu, MM;

b u h —umpusa u BEICOTa 0Gpasma, MM.

[Ipenen mpoyHocTH 06pPa3LIOB MEPECUUTHIBAIOT Ha BIAXHOCTh 12 % 1o dopmyre:

R, =R,[1+a(W -12)],

rae & —xo3ddurment, pasusiid 0,04 17151 BCex Mopoj.

[Ipenen mpoyHOCTH 00pa3LOB C BIAKHOCTHIO, PAaBHOW HJIM OOJIbIIE Mpeesia TUIPOCKOMUYHOCTH,
MEPECUYMTHIBAIOT HA BIAKHOCTH 12 %0:

R, =R,K,

rne K — koadduimenr, pasubiii 1,541 knena; 1,62 —u1s akaiuu, Bsiza, Ly0a, UMb, acedss; 1,72 —is
OyKka, IpyIIH, UBBI, COCHBI KEAPOBOM M OOBIKHOBEHHOM, MuXThl U Tomois; 1,83 — mmst Gepesbl, rpaba, e,

JIMCTBCHHMIIBLI, OPCXa.

PesynbTath! ucnbiTanuii 3aHocaT B Tabmuiry 2.10.

Tabmmna 2.10

PGSYJ'IBTaTLI OIpCACIICHUA IIPCACiIa ITPOYHOCTH APECBCCHUHDLI ITPU CTATHYCCKOM M3ruoe

MapxkupoBka
obpa3sia

Pazmeps! 00Opasua, MM

Paszpyma
o1as
Harpyska

P..H

max >

Bnaxnoc
Tb

W, %

MMPOYHOCTH,

IIpenen

MIla

R

W

R12
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Onpenenenue npeaena NPOYHOCTH NMPH CKAJIBIBAHMU BI0Jb BOJOKOH. O0pasusl (puc. 2.14)
BBIPE3aI0T TaKUM 00pazoM, YTOOBI TO0BBIE CIIOM HA TOPIax ObUIM MapajlIeIbHbI MJIOCKOCTH CKaJIbIBAaHHS
IPU TAHTCHTAJIHHOM M HEPIEHIUKYISPHBI IPU PAAUaIbHOM CKaybiBaHUU. OOpa3yromue roloBbIX CIOEB
JOJDKHBL OBITh MapajulelbHBl JJIMHHBIM pebpam oOpasia. OTKIOHEHHsS OT yKa3aHHbIX Ha puc. 2.14
pa3MepoB CKaJbIBaeMOM dacTu oOpa3na He Jo/pkHbl npeBbimath 0,5 M. Ilepexn wucnbiTanuem
HITAHTEHIUPKYJIEM U3MEPSIOT ¢ TOYHOCTHIO 10 0,1 MM 1o 0XuaaeMol IIOCKOCTU CKaJbIBAHUS IIUPUHY
oOpasua b u AIMHY CKaJbIBaHUSA /.

a) 12 &) 2 .
o ' "
= s 8 8
2 2 )
Yo ko] - o K2

Puc. 2.14 6pa3is! 17151 UCTIBITAHKS IPEBECUHBI HA CKaJIBIAHKUE BJOJb BOJIOKOH IO TIJI0 CKOCTH
a — TaHTE€HTaJIbHOMU; O — pauanbHON
HcnbiTannst poBOIST B CIIEIMAIBHOM TMpHCIocoOIeHun, n3o0paxkeHHoM Ha puc. 2.15. O6pazen
BCTaBJSIFOT B TIPUCIIOCOOJICHUE U TIEPEMEIICHUEM TOJIBMYKHOM OMOPBhI 00ECTIEYMBAIOT TPHJIETAHUE OTOPHBIX
rpaHull oOpas3lla K COOTBETCTBYIOIIMM TIOBEPXHOCTSM TmpucrnocoOnerus. [logBrmwkHas omopa J0JDKHA
TIPYKAMAThCS K 00pasity ¢ cuor 5—9 H. 3arem craBar npucnocoOienre ¢ o0pasiioM B cOOpaHHOM BHE Ha
HIDKHIOIO TOJIOBKY UCTIBITATEb—
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Puc. 2.15. IlpucriocoOeHre AJis MCIBITAHUS APEBECHHBI HA CKAJIBIBAHUE BIOJIb BOJOKOH

1 — xopnyc; 2 —ipyxuHa; 3 — MOJABIMKHAS TUIAHKA; 4 — POJIUKU;

5 — Ha)KMMHAas IpHU3Ma ¢ [IapoBOM ONOPOoit; 6 — 00pasell; 7 — MOJABMKHAS OIIOPa;

8 — yCTpOWCTBO JUIsl MPUKKMA TIOIBHXKHOU OTIOPBI
HOM MaIlIMHBI TaK, YTOOBI BEPXHsS TOpPIIEBas MOBEPXHOCTh UIMHHOM YacTH oOpaslia HaXxOJWiach B LICHTPE
MIPWJIOXKEHUS Harpy3Ku. VICIIBITHIBAIOT 00pasIibl HA CKAJIBIBAHUE CHAYAlIa B TAHTCHTAJIBHOM TUIOCKOCTH, 3aTEM — B
pamuanbHO. st 3TOro BKIIIOYAIOT MAIIMHY, U WCHBITAaHWE MPOBOJT N0 paspylleHus odpasia. CKopocTh
HapacTaHMs Harpy3KU JOJKHA ObITh paBHOMEPHOU B TeueHue Bcero ucnbitanus (4+ 1,0 kH/mun). [lo mxane
CUJIOM3MEPUTEIISL ONPEIENSIOT MaKCHMAIBHYIO HAarpy3Ky C TOTPEIIHOCTBI0 He OoJiee IEHBI JIENEeHHs MIKabI
CHJIOM3MEPUTEIS. BOMBIITYIO YacTh pa3pyIIeHHOro 00pasiia Mo BEPraroT UCTIHITAHUIO Ha BIaYKHOCTb.

[Ipenen mpoyHOCTH TpPU CKAIbIBAHUM B TAHTCHTAIGHOM IUIOCKOCTH TPU BIAKHOCTH B MOMEHT
VICTIBITAHHS BEIUUCTISIOT C TOYHOCTBIO 710 1 ¢ 10° H/M? o dopmyie:

vavK:pmax/b°|’
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Ine P, — HakcuManbHas Harpyska, H;

b — mmma o6pasua, My

| — mHa cranbBanms, MM.

[Ipenen mpoOYHOCTH TPH CKAIBIBAHUM TIEPECUMTHIBAIOT K BIKHOCTH JpeBecHHbI 12 % c ydeTtom
koo dummenta K , pasroro: 1,39 — s 1y6a u Bs3a; 1,88 — st Gepessl u opexa; 1,65 — 1st 6yKa, COCHBI, €JI1 U
JUCTBEHHMIIBL; 1,76 — myist rpaba, OCUHBI U TONoJsA U 1,53 —171s1 KJIeHa, UMb, OJIbXHU, TUXTHI U SICEHSI.
PesynbTarhl ucnbITaHui 3aHOCAT B Ta0muity 2.11.

Tabmama 2.11
PesynbTarh! onpeeneHvs mpeelia MPOYHOCTH IPEBECHUHBI P CKATHIBAHUH BJIOJIb> BOJIOKOH
é’a3MepH Pazpyma B IIpenen
o0Opasia, MM JIAXKHOC
MapkupoBka pasll FOIast MPOYHOCTH,
Harpyska Tb MIla
obOpasma

P H W, % R, Ry,

max ?

BrImonHuB 1abopaTopHBIC UCTBITAHUS JPEBECHHBI KaKUX—IHOO MOpOJ], HEOOXOAMMO CpPaBHHUTH
CBOM PE3yJbTAThI CO CMIPABOYHBIMU JTaHHBIMHU (CM. Tab. 2.2).

4. OITPEJEJIEHHME ITPOYHOCTH BETOHA B KOHCTPYKLMAX

Iesnb paboThl — 3HAKOMCTBO C METOIAMU ONPEAEICHUS IPOYHOCTH OETOHA B KOHCTPYKIHUSX.

O6opynoBanue: MosioTok Puznens, mojoTok Kamkaposa, ckiaepomerp OMIII-1.

PaccmoTpeHHOe BbIlIE ONpezeeHne IPOYHOCTH OETOHA IO pe3ysbTaTaM MCIBITAHUM Ha C)KaThe
00pa31oB-KyOOB HE BCETJa OTpaXkaeT IeHCTBUTENIBbHYIO IPOYHOCTh OETOHA B KOHCTpYKLUsAX. Kpome Toro,
4acTO BO3HUKAeT HEOOXOIUMOCTh JOIOJHHUTEIBHO ONPEAETIUTh IPOYHOCTh OeTOHa B OoJsiee MO31HUE
CpOKH, 4eM IpearnoJarajgocs paHee. OJHAKO OTCYTCTBHE KOHTPOJBHBIX OOpa3LOB HE IO3BOJSET 3TO
crenate. He mpezacraBisiercss BO3MOXHBIM —OLIGHUTh IPOYHOCTh OETOHA paHee BO3BEICHHBIX
&KeNe300eTOHHBIX KOHCTPYKLUH M coopyxeHHH. B mocienHue roapl paspaboTaH ps] MEXaHUYECKUX U
(GU3MYEeCKUX METOJOB, IIO3BOJIIOIIMX OIpPEIeIUTh IMPOYHOCTh OETOHAa B  PA3IMUYHBIX MECTax
&KeNe300€TOHHBIX U3/IeUN U KOHCTPYKLUH 0€3 UX pa3pyleHHs.

B MexaHMuyeckMX METO/Jax HCMOJIb3YIOTCS pPa3MyHble MPUOOPbI, OCHOBAHHBIE HA TMPHUHIIUIE
3aryyOneHuss B OeToH Oolika (1apuka) Mpu yaape C ONpPEAETCHHOM CHIION W MOydyeHUs 3HAuCHMs
IUIacCTHUeCKo aedopmMaruy, a Takke Ha MPUHIMIIE OTCKOKAa OT MOBEPXHOCTH OETOHAa M MOIy4eHUs
3Ha4yeHus ynpyroil aedopmarnun. K Takum npudopam OTHOCSATCS IMIAPUKOBBIM MOJIOTOK KOHCTpYyKIuu M.
A. ©uzgens, stanonHslii Mmonotok HUMMoccerpos konctpykuuu K. I1. Kamkappsa, npubop cucremsl
KM u np.

HlapukoBelii MonoTtok KoHcTpykuuu W.JL  @uzgens (puc. 9.8) coctour wu3 camoro
METaJUIMYECKOT0 MOJIOTKAa Maccoi 250 r, KOTOpBIA ¢ OJHOM CTOPOHBI 3a0CTPEH, a C ApYroil (ynapHoi)
OKaHYMBAETCS BPAILAIOIIMMCS [IIAPUKOM C 3aBaJIbIIOBAHHON chepruecKoi 4acThIO THE3/a, U AePEeBIHHON
pyuku aauHoi 300 mm u maccoit 100 r. Ilpu yaape MOJOTKOM HIapuK BMUHAaeTcs B O€TOH U oOpa3syer
JYHKY, TTTyOuHa KOTOPOM
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Puc. 9.8. lllapukoBsiit MostoTOK KOHCTpyKUnu U. A. @usnens

3aBUCUT OT MPOYHOCTU OeTOoHa (MPOYHOCTH TJIABHOW COCTABHOW YacTU CTPYKTYpbl OeTOHA —
LIEMEHTHOTO KaMHs). BeToH cienyeT MCHbIThIBaTh CO CTOPOHBI OOKOBBIX MOBEPXHOCTEN KOHCTPYKLIHH,
[IPEIBAPUTENIBHO OYUCTUB MX OT IbUIM M IOCTOPOHHUX MpeAMeToB. lIpu HCHBITAHUM CO CTOPOHBI
BEpXHEH IMOBEPXHOCTH HaMEYaeMble MeCTa yJapoB JOJDKHBI ObITh OYHMIIEHBI OT €i1a00il 11eMEHTHOM
TJICHKH.

J1j1g o1leHKH IPOYHOCTH OETOHA B IAHHOM MECTE KOHCTPYKIIMM HEOOXOAUMO C/eNIaTh HE MeHee 6—
10 ynmapoB MOJOTKOM M u3Meputh (¢ TouHOCThO a0 0,1 MM) auaMeTp MOJIyYUBLIMXCA JYHOK
IITAHTEHIUPKYIEM WM YBEIMYUTEIbHOM TrpagyupoBaHHOM mynoil ¢ 10-KpaTHbIM yBEJIWYEHHEM.
JlmaMeTp JTYHOK BBIYHMCISIFOT KaK cpenHee apu(mMeThdeckoe ONM3KUX MO 3HAYSHUIO auameTpoB 4-6
JTyHOK. JIyHKH, TOJlydeHHbIE MPU HETOUYHOM yJape, a Takke oOpa3oBaHHbIE MPH MOMAJaHUM IIapHKa B
PaKOBUHBI UM 11eOeHb, HE U3MepsoT. [IpouyHOCTh 6€TOHA B JAHHOM MECTE€ KOHCTPYKIUHU OTNPEAETISIOT,
MOJIb3YACh TpaMKOM 3aBUCUMOCTH IMaMeTpa JIyHKH OT IpOo4YHOCTH (puc. 9.9).

TouHOCTP JAaHHOrO METOJla B 3HAYUTENHLHOW Mepe 3aBUCUT OT YMEHHUS U OIbITa pabOTHHUKA,
BBITIOJTHSIOLIETO UCTIBITAHUS.
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fpoynocms Bemowa wa cxamue, Mila

Puc. 9.9. I'paduix 3aBUCUMOCTH MEXTy THAMETPOM JTYHOK
U IPOYHOCTHIO OETOHA
Meton onpeeneHus MpoYHOCTH 6eToHa TanoHHBIM MojoTkoM HUMMocctpos koHcTpykimu K.
I1. KamkapoBa (puc. 9.10) 3akmtoyaercss B TOM, YTO MPHU yAape UM MO MOBEPXHOCTH KeNe300€TOHHON

KOHCTPYKIIMU OAHOBPEMEHHO 06pa3y}0Tc;1 JBa OTIICYaTKa: HepBHﬁ AUaMCTpOM d6 Ha 6eTOHC, BTOpOﬁ
AUaMCTpOM d9 Ha BBCICHHOM B MOJIOTOK 3TaJIOHHOM CTCPIKHC. 3a KOCBCHHYKO XapaKTCPHUCTUKY
IIpOYHOCTH OeToHAa MMPUHUMAKOT OTHOLICHUC dﬁ:da, II0 KOTOPOMY OINPCACIIAOT IMPOYHOCTH OeToHa B

JAHHOM MECTE€ KOHCTPYKIMHU. DTaJOHHBIN CTEP)KEHb U3roToBJIEeH U3 cTanu Ct3 nnuHoit 150 u nuamerpom
10 MM, KOHEII CTEpKHS 3a0CTPEH.

DOTaNOHHBIM MOJIOTKOM HaHOCAT He MeHee 10 ymapoB B pa3iMYHBIX TOYKAX IO JJIMHE WIH
IIONIAAM KOHCTPYKIMHU. Bo Bpems HUCHBITaHUS HEOOXOIUMO CIETUTh 32 TeM, YTOOBI OCh TOJOBKH
MOJIOTKa ObLTa MEepHeHIUKYIspHa MOBEPXHOCTH HCIBIThIBAEMON KOHCTpykumu. [locne kaxaoro ymapa
ATAIOHHBIA CTEP’KEHb MEPEIBUTAlOT TaKUM 00pa3oM, YTOOBI PACCTOSHUE MEXKIY LIEHTPAMU COCEIHUX
oTrneyaTkoB ObUIO He MeHee 10 MM. Yaphl 0 MOBEPXHOCTH UCTBITHIBAEMON KOHCTPYKIIMU HAHOCST TakK,
9TOOBl PACCTOSHUE MEXAYy OTHedyarkamu He mpeBbimano 30 mwm. J[uamerp Jy4oxk Ha OETOHHOM
MOBEPXHOCTH U ATATIOHHOM CTEP)KHE U3MEpPSIOT C TOYHOCThIO /0 0,1 MM yrioBeIM MacmTabom (pwuc.
9.11), cocrosimum -13 ABYX CTaNIbHBIX U3MEPUTENBHBIX JTHHEEK, CKIICTIAHHBIX TIOJT YIJIOM.
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Puc. 9.10.
Oranounsiii, Morotok HUMMocctpost konctpykiuu K.I1. Kamkaposa

Puc. 9.11. Onpenenenue quamerpa oTiieyaTka Ha OETOHE YTIOBBIM MaCIITa0OM
1 - yrnoBoii Mmacmita0; 2— u3Mepsiemast JIyHKa

[IpounocTe O€eTOHa B KOHCTPYKUIMSX yCTaHaBIWBalOT 1o Trpaduky (puc. 9.12) cormacHo
BBIYMCIIEHHOMY OTHOmIeHHI0 O.:d, kak cpenHee apupmerndeckoe pe3ynbraToB 10 yaapoB MOJOTKA.

[TonyuenHsle TakuM 00pa3oM 3HaueHust R copaBeanuBbl A7l OETOHA C BIAXHOCTBIO 2—6 %. B ciydae

TIOBBIIICHHOW BJIQYKHOCTH 3HAYCHHE Tpejiesia MPOYHOCTH OeTOHAa HEOOXO0IMMO YMHOXHUTh Ha KO3 duiu-
€HT BiaxHoCTH K,, mpuHHMaeMsblil npu BiaxsHoctd 8 % — 1,1 u npu Bnaxsoctd 12 % — 1,2. Ilpu

MOKpO# moBepxHoCcTH OeToHa KB= 1,4.

[Ipu KOHTpOJIE MPOYHOCTH OETOHA B KOHCTPYKLHUAX 0€3 UX pa3pyLIeHUs! UCIIONb3YIOTCA U ApYyrue
puOOpHI MeXaHW4YecKoro AecTBus. Hanpumep, ckiiepomerp OMILI-1, npeana3nayueH it onpeaeieHus
MpoYHOCTU OeToHa Ha cxkatue B Auanazone 5—40 MIla B 6eTOHHBIX U Kel1e300€TOHHBIX KOHCTPYKIUSAX U
M3Aenusax MeToaoM yrnpyroro orckoka mo 'OCT 22690.1.-77, TOCT 22690-88.

[IpuHuMn AEUCTBUS CKJIEpOMETpa OCHOBAH Ha yJape ¢ HOPMHPOBAHHOW 3Hepruei Ooiika o
MOBEPXHOCTh OETOHA M HM3MEPEHHUH BBICOTHI €r0 OTCKOKAa B YCJIOBHBIX €IMHHUIAX IIKajdbl Mpudopa,
SIBJIIOIIEHCS KOCBEHHOM XapaKTepUCTUKOM MPOYHOCTH OeTOHA Ha CHKaTHeE.

[IpouHocTh OeTOHA OMPENEeNsIOT MO TPATYHPOBOYHBIM 3aBUCUMOCTSAM MEXKY BBICOTON OTCKOKA U
MIPOYHOCTHIO OETOHA HAa C)KAaTHE MyTEeM MapauUIebHBIX UCIBITAHUNA KOHTPOJIBHBIX KyOOB OeTOHA CKiIepo-
metpoM u B nipecce o 'OCT 10180-78.

B Hacrosiee BpeMsi MIUPOKO MPUMEHSIOTCS (GU3NYECKHE METOJbI KOHTPOJISI MPOYHOCTH OETOHa,
JUIS 4YeT0 UCTOJB3YIOT YIBTPa3BYKOBBIE U aKyCTHUECKHUE MTPHUOOPHI.

VYnbrpazBykoBoit mpubop beron-32 mpenHaszHaueH Ui SKCIPECC-KOHTPOJIS HEpa3pylIaroniuM
METO/IOM MPOYHOCTH U OJTHOPOJAHOCTH OETOHA B COOPHBIX U MOHOJHUTHBIX U3JENUAX U KOHCTPYKIUSX.

VYnbrpazBykoBoit mpubop YK-14IIM mnpennasznaueH ansi omnpeaeieHHs MPOYHOCTH OeToHa B
COOPHBIX ¥ MOHOJIUTHBIX OETOHHBIX U KEJIe300€TOHHBIX U3JENUAX U KOHCTPYKIUAX C MEXaHUYECKUM Ha-
npspkenneMm 10-50 Mlla (mo meromuke ['OCT 17624); mis KOHTpOJds TBEpACHOIIEro OeToHa; IS
KOHTPOJISl Ka4eCTBa OTHEYIOPHBIX OETOHHBIX U3JICIHH U Jp.

VnerpazBykoBoii Tectep YK-1401 wucnons3yerca nns M3MEpEeHUH BPEMEHM M CKOPOCTH
pacnpoCTpaHeHHs] NPOAOJIbHBIX YIBTPAa3BYKOBBIX BOJIH B TBEPABIX MaTepHallax HpPH MOBEPXHOCTHOM
MPO3BYYMBAHUH Ha (PUKCUPOBAHHOU 0a3e ¢ LETbI0 OMPEIeNICHUs IPOYHOCTH U IIEJIOCTHOCTH MaTepHUaioB
Y KOHCTPYKITUH, a TakyKe OOHAPY>KEHUSI CKPBITHIX Je(EKTOB B OETOHHBIX KOHCTPYKIIHSIX.

VYbpTpa3ByKOBOM HU3KOYACTOTHBIN AedexTockon A1220 mpenHa3sHaueH i MOMCKAa WHOPOIHBIX
BKIJIFOUEHUH, MyCTOT U TPEUIMH BHYTPU U3ACTUN U KOHCTPYKIMHA U3 Kelle300eTOHa, KaMHSl, IJIacTMace
MOJOOHBIX UM MaTepUalIOB MPU OJHOCTOPOHHEM JOCTYIE K OOBEKTY KOHTpOJs. JleeKTOCKOM MOKHO
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HCIOJIb30BAaTh Ul M3MEPEHUH TOJIIMHBI M3JEIUNA, HCCIEJOBAaHUS BHYTPEHHEH CTPYKTYpbl BBI-
LIENEePEeYNCIEHHBIX MAaTEPUAJIOB U OLIEHKU UX IPOYHOCTH.

Viberpa3BykoBoit Tomorpad A1230 wucmosblyercs sl BU3YyadH3alUU BHYTPEHHEH CTPYKTYPHI
MOHOJIUTHBIX JKEJIe300€TOHHBIX U3CTUN U KOHCTPYKUMHU (IJIUT, OJIOKOB, CTEHOK TPYO, NMEPEKPHITHHA U
CTEH 3/1aHUM, KOJIOHH, 0OJMIIOBOK TYHHEJEH U T. J.) IPU OAHOCTOPOHHEM JIOCTYIIE.

Tomorpad mozBosisier 0OHApyXUBaTh MHOPOJHBIC BKIIIOYEHHS M ITYyCTOTHI B KOHTPOJIHPYEMBIX
00BbEeKTax.

B nocnennue roel pa3paboTaHbl M BBIITYCKAIOTCS U APYTHE BUBI YIBTPa3BYKOBBIX TPUOOPOB IS
ONpEJIeNIEHUs] MMPOYHOCTU OETOHA B KOHCTPYKLUSAX, @ TAKXKE ONPEICIICHHUS B KOHCTPYKLUHUAX MYCTOT U
WHOPOJHBIX BKIFOUCHUH.

Pe3ynbTarsl onbITOB 3aHOCAT B Ta0MILy 9.8.

Taomuma 9.8
Pe3ynbTathl onpeieseHus MPOYHOCTH OETOHA HEpa3pyMIAIOIIMUMU METOAMH
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