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Beenenue
B MeTonuueckux ykazaHUSAX MPUBEACHBI OCHOBHBIC MOJOKECHUS (MHCTPYKITUH)

I1O BBIITOJIHCHUIO BOCBMU IIPAKTHYCCKHUX 3aHSTUI.

1. IlpakTyeckoe 3ansitue Nel

1.1. U3roroBiieHHe U UCIBITAHKE CBOWICTB TEPMOIIEPJIUTA

Tepmonepaum — HOBBIM TEIUIOU3OJALMOHHBIA MaTepUall, COCTOSAIIUNA U3
BCITYUYE€HHOTO TEPJINTA U MIEIOYHBIX J00aBOK. TeXHOJIOTHS U3TOTOBICHUS BKIIOYACT
CJIENYIONIME OCHOBHBIE TIEpENEbl: MPUTOTOBICHUE (POPMOBOYHONM  MACCHI,
JBYCTOPOHHEE NPECCOBAHME; CYIIKY M TEIJIOBYI0 OOpabOTKy MpU TeMIlepaType
570...580 °C, o0ecneunBaroIly0 CIEKAHUE YaCTHI] BCITyYEHHOT'O MEPJIUTAa B TEUCHUE
1...1,5 4. Tepmonepaut umeer mWIOTHOCTH 150...200 Kr/M® ; IPOYHOCTH IIPU CKATUM
0,2...0,5 MIla, n3ru6e 0,15...0,25 MIla, temmonposogrocts 0,051...0,058 Br/(m-°C).
MakcumainbHas Temreparypa npumenenus 600° C.

Onpedenenue  83aUMOCBA3U  MeHCOY  CEOUCMBAMU — MepMOnepiuma U
napamempamu e2o u320moeieHus Memooamu MamemamuyeckKo20 MoOeaupo8aHus.

[Tpu BhIMOSHEHUH ITOM pabOTHI CTYACHTHI 3HAKOMSITCSI C TEXHOJIOTHUEH MOTyUYeHUS
TEPMOTIEPINTA, TPOBOIAT YUeOHO-HCCIIENOBATEIBCKYI0 PabOTy MO OIpPEICTICHHUIO
B3aMMOCBSI3U MEXK/ly CBOMCTBAMU MaTepUalla U mapaMeTpamMu €ro U3rOTOBJICHUS.

HccnepoBanus BeAeT MOArpymna, KOTOPYHO HEOOXOAMMO pa3leiuTh Ha YEThIpE
Opuraasl 1o 2-3 denoBeka. Kaxkmoit Opurajzoil BBITIOJHAETCS KOHKPETHAs 3ajiaya

I/ICCJ'ICI[OBaHI/Iﬁ B COOTBCTCTBHHU C IIJIAHOM OKCIICPpUMCEHTA, IIPCACTABIICHHOM B T&6JII/ILI€

1.



Tabmua 1
Martpuiia rIaHUPOBAHUS U PE3YJIBTATHI AKCIIEPUMEHTA
Ne Ne skcme- | Marpuiia Pe3ynbrathl SKCIIEpIMEHTA
Opurajzpl | puMeHTa X1 X5 X3 Xii Y, 5?2 Y, (Y-Y)
1 + + +
1
2 - + +
3 + + -
2 4 ] ; i
S} + -
3 6 ] ] N
7 + - -
4 8

OKCHEepUMEHT MPOBOAAT HA OCHOBE MATEMATHYECKOTO TUIAHUPOBAHUS, YCIOBHUS
KOTOpOro IHpeJcTaBieHbl B Tabmune 2. B kadectBe BapbHpyeMbIX (DaKTOpOB
MPUHUMAIOT: KOHIIEHTPALIMIO IIEJIOYH B KOMIO3ULMU Xi, YCUJIME MPECCOBAHUS X>,
TEMIIEpaTypy TEIIOBOM 00paboTKHu X3. B kauecTBe OTKIMKOB: CPEIHIOIO MJIOTHOCTh

Y1 ¥ IPOYHOCTH TIPH C3KATUU Y 7.

Tabnuma 2
VYcnoBust mpoBeIeHUs SKCIIEPUMEHTA
Cpennee
No sHauenne| IHTepBaI | 3HAUYeHME dakTOpa
HaunmenoBanue gakropa | CumBoin
n/n (dakropa AX,
Xi +1 -1
1 Konnentparus memnodn, % X1 20 5 25 15
2 JlaBneHue npeccoBaHus, X, 0,18 0,07 0,25 0.11
MlIla
3 Temneparypa TG;'IJ'IOBOI/I X 560 20 580 540
ob6pabotkm,® C
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Metoauka npoBeaeHusi padorbl. Kaxnas Opuraza B COOTBETCTBHH C
HOMEPOM CTPOKH B MAaTpHlle IUIAaHUPOBAHUS SKCHepuMeHTa (Tabiuia 2) roTOBUT
dbopMoBOUHYIO Maccy U3 nepiauToBoro necka (auamerp 0,2..0,5 mMMm) U menouu
(o6wem 3ameca 1,5 am®, B/T = 0,3) B mabopaTopHOi MeMIANKe MPUHYIUTEIBHOTO
neicTBUA B TeueHue S...7 MuH. [lociie 3TOro npuroToBIEHHYIO CMECh YKJIaIbIBAIOT B
dopmbr 10x7x21 cM 1 MOABEPTAIOT MIPECCOBAHMIO C MIOMOIIIBIO TTPECCa, OCHAIIEHHOTO
IyaHCOHOM, C ycuwineMm X, B TeueHue 3...5 MHUH; IPU 3TOM HAarpy3Ky yBEJIUYHBAIOT
nocreneHHo. [locie omnpeneneHus reOMETPUYECKUX PA3MEPOB ChIpIa U €r0 Macchl
PaCCUUTHIBAIOT €r0 CPEAHIO0 MIIOTHOCTH. OOpasibl MOMENIAIOT B CYIIMIBHBIN HIKad
u cymar no BuaxHoctu 2..3 % mnpu temmneparype 160...180 °C. Onpenenstor
JUHEWHBIE pa3Mepbl 00pasiia, ycaaKy, MacCy U CPEIHIO0 TUIOTHOCTb.

TepMooOpabOTKy OCYIIECTBISIOT B J1aOOPATOPHOM OOXKWUTOBOM TeYU TPHU
temnepartype X3 B teuenue 40...45 MuH.

Jlanee ompeAenstoT Te€OMETPUYECKUE pa3Mepbl O0pa3loB, CPENHIOK ILIOT-
HOCTb, yCcaJl0uHble fedopMaluy, Npeaesl IPOYHOCTH NP CKAaTUU U U3THOE.

Obpabomka peszynomamos skcnepumenma. Ha OCHOBE MOJyYEHHBIX PE3YJib-
TaTOB 10 METOAMKE (CM. TMEPBYI0 YacTh) pPACCUMTHIBAIOT MaTeMaTHYECKHE
3aBHCHUMOCTH

Y, = f (X1 Xoi X3).

OCyIIECTBISIOT MPOBEPKY 3HAYUMOCTH KOI(P(UIIMEHTOB, aJCKBAaTHOCTH
MMOJIYYCHHBIX MOJCICH, MX TpapUUeCKyr HHTEpHpeTanuio. JlemaioT BBIBOABI O
BIIUSIHUM BapbUPYEeMbIX (AKTOPOB HA CBOHCTBAa TEPMOTIEPIUTA, €T0 YCaJTO0YHBIC

nedopMarum.
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2. llpakTuyeckoe 3ansitue N2

2.1. M3roToBJjieHHE U UCTILITAHUE CBOMCTB MOJIUCTHPOJIBLHOIO MEHOIIACTA

Honucmuponvusiti nenonaacm OTIAYAETCS HEOONBIIONW MIOTHOCTHIO, MAJIbIM
KOA((DUIIMEHTOM TEIUIONPOBOIHOCTH, CPAaBHUTEIHLHO BBICOKMMH MPOYHOCTHBIMU
MOKa3aTesIMM,  HU3KMMU  BOJOIOIJIOIIEHHMEM W MNapONpPOHUILIAEMOCTHIO,
OMOCTONKOCTBIO.

CelppeM sl TIOJYYEHHUS] TCHOIMOJUCTUPOJIA  CIYKUAT  3MYJbCHOHHBIN
MOPOIIKOOOPAa3HbIM MOJMMCTUPOJ WIH CYCIEH3MOHHBIA OucCepHBId mnojauctupois. B
IIEPBOM CJIy4ae NEHOIUIACT IOJIyYaroT M0 MPECCOBOM TEXHOJIOTMH, BO BTOPOM - IIO
O0ecnpeccoBoii. B Poccum mnpakTUyeckd BECh IEHOIOJIHUCTUPON CTPOUTEIBHOIO
Ha3HAUYCHHsI BbIPAOATHIBAIOT MO OECHPEecCOBOM TEXHOJOTUU. ITa TEXHOJOTHS
BKJIFOYAET  CJIEAYIOIIME  OCHOBHBIE  CTaAUMM  IPOU3BOJACTBA  IIEHOIUIACTA:
MIpEABAPUTEIILHOE BCIIECHUBAHUE MCXOJIHOTO IPAHYJIATA; BBIAEPKKA MPEIBAPUTEIHHO
BCIICHEHHBIX T'PaHyJ Ha BO31yXe; GOpMUpPOBaHUE (CIIEKaHUE U OXJIAXK/ICHUE) FPaHyJl
B U3JICIINE.

[lenpro qaHHOTO pasjena sBIseTca yriayOJeHrne 3HaHUM CTYAEHTOB M0 TEOPUU
IIOJINMEPHBIX TEIUIOM30JISIIUOHHBIX MaTEpPUAIIOB HA MPUMEpPE IOJUCTUPOIBHOIO
MEeHOIIACTA.

[IpoBenenue >Tol y4eOHOUM HCCIEA0BATEILCKOM padOThl ITUIAHUPYETCS B JIBa
srarma. Ha mepBoM »srtame Opuransl u3 3...4 4YeIOBEK H3Yy4arOT IPOIECC IPe-
BAPUTEIBHOTO BCIEHUBAHUS MOJUCTUPOJA, a HA BTOPOM — 3THU KE€ OpuUrajisl
OCYIIECTBISIOT (POPMOBKY TI€HOIJIaCTa Ha MPEIBAPUTENBHO BBIIEPKAaHHOM B

71a00pPaTOPHBIX CTEHAX MOJBCIIEHEHHOM MOJIUCTUPOJIE.

Metoauka nposeaenust padoTsbl

Onpedenenue 2panyioMempuyecko20 COCMaea BCNEeHUBAIOUe20Cs  NOJU-
cmupona. MeTton 3akiaioyaeTcss B pasfeleHud TpoObl Oucepa MOJUCTUPOJA Ha
¢bpakuuu B 3aBUCHUMOCTH OT JMAMETpa YacTHUI] IyTEM CyXOro MpOCEHBAHHs uepe3
CUCTEMY CHUT, YCTAaHOBJIEHHBIX Ha BUOpAIIMOHHON ycTaHOBKe. Kaxkaast ¢ppakiust u BCs

npo0a XapakTepU3yrTCsl CPEIHUM TUaMeTpoM Oucepa.
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Annapamypa u mamepuanvi: BUOpanmoHHas ycTraHoBKa ¢upmbl "JluHOHI-
Cunekc", Tun ML-250 S, obopynoBannas asurareiieMm "Jlamont" Tuma VS-250,
MoIHOCThI0 90 BT mnm miobast npyrasi ycTaHOBKa MOJAOOHOTO THUIA; KOMIUIEKT CUT
auametrpom 250 MM, CHAOKEHHBIN KPBIIIKON U MOI0HOM; CETKH CUT IIPOBOJIOYHBIE C
pasmepom siueex 0,4; 0,63; 0,8; 1,0; 1,25; 1,6; 2,0; 2,5MM; Bechl j1abopaTOpHbBIC
TEXHUYECKUE TPY30NOABEMHOCTHIO 50 T ¢ morpemHocThio B3BemmBanua +0,01 r;
CEKYHJIOMEp; CTaKaHbl XHMHWYECKHE CTEKJIsIHHblEe s B3BemmBaHus 1o ['OCT
10394—72.

[IpoBenenne ucnpiTanus. CpeaHio MpoOy Oucepa BHICHITAIOT HA MPOTUBCHb,
MepesIoNnaynBaloT MMaTeaeM Wik coBkoM u otouparoT 300 r bucepa.

[IpoOy B3BEMIMBAIOT HA BECaxX C MOrPEIHOCThIO He Oosiee +0,01 T.

ColOupaloT cuctemMy CHUT, YCTaHaBIMBas MX CHU3Y BBEPX IO BO3pacTaroliei
BEJIMYMHE pa3Mepa STYEHKHU CETKH CHUTA.

KomuuecTBo cuT, pa3Mepbl SMEEK CETOK BBIOMPAIOT B KaXKJAOM Ciydae B
COOTBETCTBHUH C TaOIHIE 3.

Tabnuue 3- OpakuroHUpOBaHUE OJIUCTUPOIBLHOTO OHcepa

Tun 6ucepa Pa3mMeps! siueek, Mm

25 |20 | 16 |12 10 | 08 | 063 | 0,5 | 0,4 |monaoH

Kpynneiit + + + + + + +
Cpennuit + + + + + +
Menkwuii + + + + + + +

CucreMy CHUT BCTABJISIIOT B MOJJAOH M YCTaHaBIMBAIOT Ha BUOPOYCTAaHOBKY.
HaBecky Oncepa noMenaoT Ha BEpXHEE CUTO, HAKPBIBAIOT €T0 KPBIIIKOW, BKIIIOUAIOT
BUOpOYCTaHOBKY M cekyHaoMep. Ilo wucredenun 15 MuH BHOpPOYCTaHOBKY
BBIKJIFOUAIOT, CUCTEMY CHUT C MOJJJOHOM CHHUMAIOT, pa30MparoT, HauhHasi C BEPXHETO.
OcTraTok moOJIMMEpa € KaXKJIOr0 CUTa IMEPEHOCAT BO B3BEIUCHHBIM CTaKaH M
B3BECIIIMBAIOT C MOTPENTHOCTRIO He 6osee 0,01 T.

Coneprxkanue Kaxoi ¢ppakiuu Xj - OCTaTOK Ha CUTE, %o, BRIYUCISIOT 110 opMyIie

X, = 0.100%
300

rae Mj, — Macca OCTaTka Ha CHTe, I; | — HOMep (ppakiuu WM CHTA, HAYMHASA



ceepxy (1= 1,2,3, ...,n).
CyMMa 0CTaTKOB Ha BCeX cuTax HoJkHA cocTaBisITh 100 %. Cpenuuil fuameTp
oucepa Kax0i (Gpakiuu, MM, BBIYUCIISIOT TaK:

d,+d
2

n

d -

rae Om — aAuaMeTp sSUelKy CETKHM CUTa, Ha KOTOPOM HaxOJIWTCs JaHHas (pak-
mus, MM; O, — amaMerp siUeHKH CETKHM CHTa, Yepe3 KOTOpOe MpOIlIa JTaHHAs
dbpakius, MM.

PaccuuteiBas cpemnuii aumameTp (pakmuy Ha BEPXHEM CHUTE, HEOOXOIUMO
NPUMEHATh B KauecTBe O, BemuumHy 1,25 MM s menkoro Owmcepa, 1,00 MM s
cpenHero Oucepa M YCIOBHYIO BelnMuuHy 3,15 MM i1t KpymHoro Oucepa.

Cpennuii nuameTp Gucepa Beel B3ATOM mpoOsl d , MM, BEIMUCISAIOT 10 (GopMyIIE:
n _
DX, -d,
a _ =l :
100

rae X - comepikanue Kaxaoi gppakuuu, %; d, - cpeaHuil quaMerp i-it ppak-
1A, MM; /1 - YUCJIO (PpaKIMii, MOJTyYEHHBIX B pE3yJIbTaTe paccena.

3a pe3ynbTaT MNPUHUMAIOT CpeaHEapU(PMETHYECKOE JBYX MapallIeIbHBIX
ONPEACTICHUM.

IIpumep pacuera QpakIMOHHOTO COCTaBa CpEIHEro auamerpa (ppakiuii Bcei
npoObl JjIsi KpymHOTo Oucepa. PacceB mpoBoasT Ha cucrteMe CUT (CHU3Y BBEpX):
ool - 0,5-0,8-1,25-- 1,6 - 2.0 - 2.5. TlomydeHHbIE JaHHBIC 3aHOCAT B TAOJIHITY
3.

Tabnuua 3
Cpennuii tuameTp ppaxuuii Oucepa
No HaumenoBanue nokazaresns
¢pakuuu |  Pasmep siueek | Ocrarok Ha | CoaepkaHue Cpennuil nnametp
CUT, MM CUTE, T dbpakuuu, % YaCTHUIl, MM
1 2,5 2,4 0,8 (3,15+2,5)/2=2,82
2 2,0 39,2 13,3 (2,5+2,0)/2=2,25
3 1,6 119,4 39,8 (2,0+1,6)/2=1,8
4 1,25 93,0 31,0 (1,6+1,25)/2=1,425
3) 0,8 44 .4 14,8 (1,25+0,8)/2=1,025




10

6 05 0,6 0,2 (0,8+0,5)/2=0,65

7 HOJIIOH 0,3 0,1 (0,5+0,315)/2=0,407

Cpennuii AuaMeTp Bceil ppakuuu mpoosl, MM:

n —

DX, -d,

a: i=L :
100

[IpenBapuTebHOE BCIIEHWBAHUE TPAHYJI MOJUCTUPOJIA OCYIIECTBISIOT ITYyTEM
TEIUIOBOM 00pabOTKMU TpaHyd B CBOOOJHOM OOBEME ISl JOCTHXKEHHS TpeOyemoi
HACBIMHOW TUIOTHOCTH. B mponecce TermioBod 00paOOTKM MpU HArpeBaHUM 0
TeMIepaTyphl, MPEBHIIIAIOIICH TeMIepaTypy CTEKJIOBaHUS, MOJIUMEP MEPEXOIUT B
AIACTUYHOE COCTOSIHME, a BCICHUBAIOMIMI areHT HCHapsieTcs, 4YTO MPUBOJIUT K
pacimpenuto rpanyi. Jlumbe 50 % pacmmpeHus rpaHysn oOecriedyuBaeTcs 3a CueT
WCHAapeHus] BCIICHUBAIOIIETO AareHTa, a OCTAJIbHOE PACHIMPEHUE MPOUCXOIUT
BCJIC/ICTBUE IIPOHUKHOBEHUS B STYEHKH TpaHyJl TEIZIOHOCUTENS - BOJASHOTO Mapa Wiu
BO3/yXa.

CreneHb paclIMpeHUss TPAaHYJ 3aBUCUT OT TPAHYJOMETPUYECKOTO COCTaBa
MOJMCTUPOJIA, COJIEPXKAHUSI BCIEHUBAIOIIEIO AareHTa, BUAAa W TEMIEpaTypbl
TETUIOHOCUTENSI U MNPOJOJIKUTEIIBHOCTA €ro BO3AeHCTBUA. OCHOBHBIMHM 3aJayaMu
MCCJICIOBAaHMS TIpollecca TMPEABAPUTENILHOTO BCIICHUBAHUA SIBJISIETCS  MOAOOD
ONTUMAJILHON TEMIMEPATYPhl U MPOIOKUTEIIBHOCTH HAarPEBAHUSI.

[Ipouiecc mpeaBapUTENBLHOrO BCIIEHWBAHWS MOJMCTUPOJBHBIX TpaHysl MOpo-
BOJUTCS B ammapare MepUOJUYECKOro JCUCTBUS, TMPEACTABISAIONEM COOOM
BEPTUKAJBLHYIO IWJIWHIPUYECKYI0 €MKOCThb, CHAa0XXEHHYIO MEIIIKOM M paccyu-
TaHHYIO Ha JIKCIUTyaTaluio mpu U30bITOYHOM AaBieHuu mapa go 0,05 Mlla wiu B
aBTOKJIABE.

[lepen HayanoMm pabOTHI MpeIBCIIEHUBATENb (PUCYHOK 1) MpUBOASIT B pabouee

COCTOSIHUE CIISAYIOIIUM 00pa3oM.



11

| /N

)
N L, :l

| |
o
s { | ”

"ﬁ...__‘ \r/
- 7 LJ 'l
IR K
1 ¥
[ |
L I
= ) I |
%b _ 2 ”
—J I

j

1, 4 - Oynkepa; 2 - pa3ABMKHOM JIIOK; 3 - MeIajiKa
Pucynok 1- Cxema npeaBcrieHHUBATENs

[Ipu ocTaHOBIEHHON MEIMIAIKE KaMEPy ammapara THIATEIbHO OYMIIAIOT CTPYEN
CKaToro BO3JyXa OT HAJIMIMIIUX KOMKOB IIPEABCIEHEHHOTO MOJIMMEpa. 3aTeM 3aJ1at0T
paboune TmapameTpbl MNPEJCIICHWBAHUS TaKUM 00pa3oM, 4ToObl B paboTaroliem
BXOJIOCTYIO anmapare NOAIEpKUBAIUCh CIEAYIOIINE YCIOBHS: CKOPOCTh BPAILCHUS
memanku (40 £2) MuH; Temrepatypa BHyTpH anmapara, °C: 100 £2; 95 +£2; 110 +2.

[Tocne ycTtaHOBIEHUS 3aJlaHHBIX MApPaMETPOB U MPHU OTCYTCTBUMU OOpa30BaHUs
KOHJIEHcaTa OTOoOpaHHYy0 cpeaHior mpody B koiuyectBe 50..100 r momemaroT B
OyHKep.

OmHOBpEMEHHO ¢ BKJIIOUEHHEM CeKyHJaomepa uepe3 OyHkep 1, pacmosno-
’KEHHBIM HaJl BEpXHEW HalpaBisiolleld, TpoO0y BBOAST B Kamepy IpeaBCIEHUBATEI.
[Ipu 5TOM ypOBEHb HANPABISIONIEH PETYIHPYIOT TaKUM 0O0pa3oM, 4YTOObI Oucep
HaxoJWJics B kKamepe anmnaparta. Bpems cocrasnsier 0,5; 1; 2; 3; 4; 5; 6; 7, 8; 9; 10
MuH. [lo okoHYaHMM mporecca OBICTPO OTKPBHIBAIOT PA3JIBIKHOW JIIOK 2 U
coJlepKMMOe KaMmepbl nepeHocatr B OyHkep co3peBanusi 4. [locie sToro memainky
OCTAHABJIMBAIOT, allllapaT OTKPHIBAIOT U C MOMOUIBIO CTPYH CHKATOTO BO3/1yXa YUCTAT,

YAAJA0T arjioMmepar MMpCABCIICHCHHBIX YaCTHILl, KOTOPBIC MOT'YT 06p330B bIBATbCsA Ha
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JIOTACTAX MEIIANKH 3 M OTOOMHHUKAX.

[Tokxazarenem CTeNneHU paclIMpeHUs sABIsSETCS KOA(P(UUUEHT BceHUBaHUs K,
OINpe/ENsAEMbIl OTHOIIEHHEM O0bEMa NPEIBAPUTEIBLHO BCIEHEHHBIX TIPaHyl K
HUCXOAHOMY 00BEMY TpaHyJI.

C  yBelIMYEHHEM  MPOJOJDKUTEIBHOCTH  BCHEHMBAHMS  KOd(DPUIMEHT
BCIICHMBAHUs yBennuuBaercs. Hapsay ¢ 3TUM onpenensitoT HaChIIHYIO IIOTHOCTD p
(r/mm3) MpeaBCIIEHEHHBIX OIUCTHPOJIBHBIX TPAHYII CIIEAYIOIIHM 00pa3oM.

YHCTBIH COCYl BMECTUMOCTBIO 2 IM° B3BEIIMBAIOT Ha BECAX C MOTPEMIHOCTHIO
10 0,1 r. Cocyl NOJHOCTBIO 3aIOJHSIOT MPEABCIEHEHHbIM OncepoM. ColepKumoe
cocyZia YIUIOTHSIOT ITyTEM aKKypaTHOTO NOCTYKHMBAHUs IO JHY M cTeHKaM. Ilocie
ATOr0 COCY]l B3BEIIMBAIOT U, 3HAasl €r0 Maccy 0e3 MmoauMepa, MOJACUUTHIBAIOT Maccy 2
aM® TPENBCIICHEHHOTO OKMCEPa, a 3aTeM PACCUMTHIBAIOT €0 HACBHIIHYIO INIOTHOCTS,
r/mm3:

X=(m;-m)/2,
rze M; - mMacca cocyJa C IPEABCIHEHEHHBIM IMOJUMEPOM, I; 71 - Macca IIyCTOro
cocyaa, I.

3a pe3ynapTaT aHAJIM30B MPUHUMAIOT CpeaHeapu(METHYECKOe 3HaYEHUE JBYX
NapaJuIeIbHBIX ONPEIEICHUI HACBIITHON MACChl, IPUYEM PACXO0XKICHHE MEKY 3TUMHU
3HAYEHUAMH He J0JDKHO IpeBbImath 1 r/ame,

B npoTuBHOM cilydae MpOBOAST TPETHE ONPENECICHUE U 3a pe3yJIbTaT aHAJIN3a
MPUHUMAIOT CpeAHeapUPMETHUECKOE TPEX ONPEACICHUM.

Ecnu HackimHash Macca MPEABCIEHEHHOTO TMOJIMMEPA HE COOTBETCTBYET
TpeOyeMoi, TO TPOBOAAT TIOBTOPHOE IMPEIBCICHHWBAHWE, MEHAA  BpeMs
MPEABCIICHUBAHMSL.

Pe3ynbrathl HccnenoBaHui TOMEAOT B TaOIUIBI 4 1 5.

Tabanma 4
3aBucuMocTth  Kyen U p OT NPOAOIKUTENBHOCTH MPEABAPUTEIHHOIO

BCIICHUBAHUS TTOJIUCTUPOJIBHBIX TPAHYJ PA3TUIHBIX PPaAKIIAN

OpaKuMOHHBIN [IponOIKUTENBHOCTh BCIIECHUBAHUS

cocTaB 05| 1] 23] 4[5 ]| 6] 78] 9]10
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Tabmuma 5
3aBUCHUMOCTh P OT TEMIIEpaTyphl IMPEABCICHUBAHUSA CMecH dpakiuit

IMOUJICTUPOJIBHBIX I'PAHYJI, B3ATBIX B COOTHOIICHHUAX 1:1 mo macce

HpOI[OJ'DKI/ITCJ'IBHOCTB BCIICHUBaHWA, MUH

t, °C

05| 1] 2| 3] 45|67 ]| 8] 9]10

[To 3TuM pe3ynbpTaTam CTPOST cienyronue rpagudaeckine 3aBUCUMOCTH:

1) xoadunmrenTa BCeHUBaHUS OT MPOJOKUTEILHOCTH TEIJIOBOM 00pabOTKU
MpU  Pa3IMYHBIX TEMIIepaTypax, IO KOTOPOH OMNPEACNIIOT ONTUMAIbHYIO
TEeMITepaTypy;

2) HACHITHOW MJIOTHOCTU OT MPOAOKUTEIBHOCTA BCIICHUBAHUS TIPU OITH-
MaJbHOM TeMIeparype, MO KOTOPOM OMNPEACNISIOT MHUHHMAIBHO JOCTHKUMYIO
HACBIMTHYIO TIOTHOCTb;

3) KUHETHKY TIpEABApHUTEIBLHOTO BCICHUBAHUSA TpaHyJd IMOJUCTHPOIA TIpU
ONTHMAIBHON TEMITepaType, M0 KOTOPOHW OMpEeACIISIIOT MUHUMAILHO-ONITHMAIBHYIO
MPOJIOJKUTEITLHOCTH MPOIIecca.

Buineorcusanue npeosapumenvho 6cnemeHHwvIX 2cpanyil Ha 6o30yxe. llocne
OKOHYAHMsI TIpoIlecca MPEABAPUTEIILHOIO BCIICHUBAHUSI TPaHYJbl IMOJIUCTHPOJA B
TEUEHUE OIPEACICHHOTO BPEMEHHU BBIIEPKUBAIOT HA BO3AYXE MPHU TEeMIEpaType
20..25° C.

HeobxoaumocTh cTaany BBUICKHBAHUS BCIEHEHHBIX TpaHysl OOyCIIOBIEHA
HEJOCTAaTOYHBIM  KOJMYECTBOM  OCTAaTOYHOTO  BCIICHWBAIOIIETO  areHTa B
IpEJBCIEHEHHBIX TPaHyJlaX IPU JOCTHKEHHH HACHIMHOM mioTtHocTH 40 Kr/M® ams
7 ()EeKTUBHOTO BCIICHUBAHUS U CIIEKaHMs TAaKMX TpaHyl B mporecce popmoBanus. B
MPOIIECCE BBUICKUBAHUS BO3AYX IPOHUKACT B SUCHKH TIPEIBCIICHCHHBIX TPaHyN U
BMECT€ C OCTaTOYHBIM TOpooOpa3oBaTeieM  oOecreynBaeT HEO0OXOAUMYIO
BCIICHUBAIOIIYI0 CIOCOOHOCTH B Tporecce ¢opmoBaHus. [IpoaomKuTEeILHOCT
BBUIC)KMBAHUS 3aBUCUT OT HACHIITHOW IUIOTHOCTH TIPEIABCIIC-HCHHBIX TI'paHyJl.
MakcuMalnibHOE BpeMsi BbUIeKUBaHuA npu Temnepatype 20...25 °C B 3aBUCUMOCTH OT
IJIOTHOCTH TPEIBCIICHEHHOTO MaTepuaia cocTaBiseT 4..6 cyr. MuHUMaIbHBIHA

nepuoj, BbuUIe)KUBaHUA paBeH 10...12 4 mpu HACBIMHON MJIOTHOCTU BCIEHEHHBIX
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rpanyi 10...15 kr/m3; 8...10 4 npu mwrotroCcTH 16...20 Xr/M3; 6...8 v 11pm 20...25 Kr/M3;
3...5 4 nipu 25...30 xr/M> 1 MeHee 2 4 P HACKHIITHOM MJI0THOCTH cBhlie 30 Kr/m3,
BouiexxrBaHue  MPEABCIEHEHHBIX TpaHyJl  OCYIIECTBIAIOT Ha  CTEH]IE,
MPEJICTABISAIONIEM COOOM JIETKYI0 METaNIMYECKyI0 KOHCTPYKIMIO, B KOTOPOii
YKpeIuieHbl nepoprupoBaHHbBIE MOAJIOHBI C YI0KEHHBIMU Ha HUX MPE/IBCTICHEHHBIMU
rpanynamu. K noggonam oGecnieunBaeTcs CBOOOAHBIN TOCTYI BO3AyXa.
[IpenBcnieHEeHHBIE TPaHYJIbI CIEAYET Pa3JeiUTh Ha 3 4acTU B COOTBETCTBUU C
MX HAChINHOM MI0oTHOCTBIO: 1) 6osee 30 kr/m3; 2) 20...30 kr/m3; 3) menee 20 kr/m3,
dopmoBaHHE MOJUCTUPOIBHOTO TEHOIIACTa JOJKHO OBITh IPOBEIECHO Ha

CICAYIOIICM 3aHATHH.

a- pabounii 006beM QopMbI; O- KpbIIIKa HOPMBI.
Pucynok 2- ®opma 11t noJry4eHus IEHOMOJIUCTAPOIIA

Dopmosanue noaucmuponvrozo nevoniacma. CyTb 3TOHM OCHOBHOW TeX-
HOJIOTMYECKOM CTaguu MpoLEecca IOJYyYEHHs IEHOMOJUCTUPOJA 3aKIoYaeTcs B
TEIJIOBOM 00pabOTKE MPEABCICHEHHBIX W BBIIECPKAHHBIX TpeOyemoe Bpemsi Ha
BO3/yX€ TpaHyJl, IOMEIIECHHBIX B 3aMKHYTYI0 (GOopMY (PHUCYHOK 2).

B pesymbrare TemioBoil 00pabOTKM TpW TeMIeparype, MPEeBHIIIAONIEH
TEMIIepaTypy CTEKJIOBaHUS MOJUMEPA, aBJIEHWE ra30BOM CMECH MOpooOpa3oBaTes
M BO3AyXa JOCTUTaeT BEJIWYWHBI, JTOCTATOYHOM IS PACTSKEHHSI CTEHOK IOp
MOJIMMEPHON OCHOBBI, BCJIEJICTBHE 4Yero oObEeM TIpaHysl YBEIUYUBACTCI W OHHU
CHEKAIOTCS JIPYr C APYroM. 3a CUeT CIUIABJIEHHUs TpaHysl o0pa3yeTcss rOMOTEHHas
Macca C pPaBHOMEPHOM SYEUCTOM CTPYKTYpOM, KOTOpas 3aTBEPAEBAET IIOCIIE

OXJIAKJCHUS,  COXpaHAs  HEU3MEHHBIMHU  CTPYKTYpy W  KOH(UTypaluio,
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COOTBETCTBYIOILLYIO KOHPUTYpauu (HOPMBI.

HaunbGosiee SKOHOMUYHBIM M YJIOOHBIM TEIUIOHOCHUTENIEM Mpu (HopMOBaHUU
NEHOIOJIMCTUPOJIAa SBIIIETCS BOAsSHOM map. CyllecTBYIOT IBa OCHOBHBIX METOJAA
dbopMOBaHUS TOJUCTHPOJILHOTO TIEHOIIACTa C IOMOIIBI0 BOJSHOTO napa:
aBTOKJIAaBHBIM W TeruioBoro ynapa. Ilpu ¢opmoBanuu cocoOOM TEMJIOBOro yaapa
MPOJOJIKUTEIBHOCTh Mpoliecca crekanus coctaBisier 30...60 c. dopmoBanue
OpPOBOJSAT B METAUIMUECKUX TNeppopupoBaHHBIX mpecc-hopmax. Benumunna
OKOHYATEJILHOTO AaBiieHus mapa coctaBisgeT 0,14...0,2 MIla, 4To COOTBETCTBYET
untepBany temmepatyp 110...120 °C. Ilocne cObpoca maBieHusi 10 aTMochepHOro
0oT(OpMOBaHHBIM 00pa3ell MOJBEPraloT €CTECTBEHHOMY OXJaXKICHHIO B (opme,
JUTUTEIIBHOCTh KOTOPOTO OPUEHTUPOBOYHO COCTABIAET 1...2 MUH Ha 1 CM TOJIIIUHBI
n3nenus. OTGopMOBaHHBII MaTepuai Nmociie U3BJIeYeHUsI U3 (OPMBI BBIIECPKUBAIOT
Ha BO3JyX€ M OKOHYATEJIbHOW CTaOMIM3alMM pPa3MEpPOB U BbIPAaBHHUBAHUSA
BHYTPEHHUX HaNpsDKEHHM, TeMIepaTypbl M JaBIEHUS MO O0BEMY, MOCIE YEro ux
HEO0OXO0UMO.. pa3pe3arb Ha 00pa3Lbl ISl HCCIIEI0BAaHUS CBOMCTB.

Qusurxo-mexanuueckue ceoticmea. llpu HUCHBITAHUKM TEHOMOJUCTUPOTA HA
C)KaTHe XPYIKOE pa3pylIeHWE OTCYTCTBYET M YETKO BBIPAXKEHHOTO Mpefesna
MIPOYHOCTH HE HAOJIIOJIAETCsl, B CBSI3U C YEM ATOT MMOKA3aTEeN b ONPEAEIISETCS YCIOBHO
KaK HampsbkeHue, cootBercTBytomee 10 %-Hoil oTHOcUTeNnbHOM Aedopmariu
Marepuana.

Meton ucnbitanuii. [IMuTel iepen M3roToBICHUEM OOPA3IOB ISl UCIIBITAHHIMA
JOJKHBI OBITh BBIIEPKaHbl HE MeHee 3 4 ipu Temmneparype (22+'5)°C.

HcnpiTanus oOpas3IoB MPOBOAST B OMEIICHUN ¢ TEMIIepaTypoi Bozayxa (22 £5)
°C ¥ OTHOCUTENBHOU BIaXHOCTBIO (50 £5) % mociie npeaBapUTEIbHON BBIACPKKH HX
IIPU OTHUX JKE€ YCIIOBUSAX HE MEHEE 5 4.

JUinHy U mupuHy MIMT u3MepsoT juHerkod nmo 'OCT 427—75* B Tpex
Mectax: Ha paccrosHur 50 MM OT Kpas W mnocepeauHe nThl. [lorpemHocTs
u3Mepenus - e o6osnee 1,0 mm.

Tonmuuy Ut u3mepstor mranreHiupkyieMm mo 'OCT 165—81* B nemsatu

MecCTax: MO0 TPU U3MEPEHHUS C KaXKIOW CTOPOHBI HA pacCTOSTHUU 50 MM OT Kpasi IIJIUTHI
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u nocepeaune rpanu. llorpemHocts u3mepenus — He Oonee 0,1 MM. 3a TonmUHY
IPUHUMAIOT CpeliHee apu(PMETUIECKOE 3HAUEHUE U3MEPEHHOM TUTUTHI.

Jliia onpeneneHust pa3HOCTH JMAaroHajael U3MEpSIIOT JJIUHBI IBYX JUaroHajiei
Ha HauOousblield rpanu TwmThl pyjetkod mo ['OCT 7502-80*. 3a pesynbrar
U3MEPEHMS] IPUHUMAIOT 3HAaUEHHUE Pa3HOCTU JUaroHajied IUINTHL.

[TputymnieHHOCTh pebep U YIIIOB ONPEACIIAIOT U3MEPUTEIHHBIM HHCTPYMEHTOM
C TIOTPEIIHOCThIO He Ooiee 1,0 mm.

JUliHy, WUpUHY W BBICOTY (IVIyOMHY) BBINYKJIOCTEH WIM BHAJWH IUIUT
U3MEPSIOT ABYCTOPOHHUM IITaHTeHUUPKYeM ¢ Timyoomepom o 'OCT 162-80*.

OTKJIOHEHHE OT IUIOCKOCTH IUIMT ONPENENSIOT IyTeM HpUIIOKEHUs pedpa
JUHEWKN K TpaHu IUIATBl W U3MEPEHUS JPYrod JIMHEWKOM 3a30pOB MEXKIY
MOBEPXHOCTHIO IUIUTBI W peOpoM MPUIIOKEHHOW JMHEHKH. 3a TIOKa3aTelb
HEIUIOCKOCTHOCTH MOBEPXHOCTH IIUTHl MPUHUMAIOT HAaOOJBLIYIO U3 M3MEPEHHBIX
BEJIMYUH 3a30POB.

Onpeoenenue naomuocmu. CyIIHOCTh METOZA 3aKJIIOYAETCS B ONPEACICHUU
MAaccChl €MHULIBI 00bEMA TITUTHI.

Anmapatypa: BEChI ¢ IOIPELIHOCTBIO He Ootiee 5 T; nmuHerika no 'OCT 427-75*
JUIS. M3MEPEHMS JJIMHBI W IMHUPUHBL, MTaHTeHIUpKYyabp mo ['OCT 166—80* s
M3MEPEHHUsI TONILIHHBI.

[IpoBenennie ucnbiTaHuid. OTOOpPAaHHBIE TUIMTHI B3BEIIMBAIOT C MOTPEUIHOCTHIO
He 6onee 0,5 %. 3arem onpenensaoT reOMETPUIECKUE pa3MepPhI TUIHT.

[II0THOCTE ILIUTHI p, KI/M:

V(1+0,01-W)’

3.
’

P

rje M - Macca IUIMTHL, KT; V- 00beM miuThl, M°; W - BIIa)KHOCTD IUIHTEHI.

3a pe3ysbTaT UCTIBITAHUN MPUHUMAIOT CpeHeapru(PMEeTHIEeCKOe 3HAUECHUE BCEX
onpezeneHuii, okpyriensoe 10 0,1 kr/m3,

Onpeodenenue npounocmu na cocamue npu 10%-nou aunetinou oeghopmayu.
CymHOCTh METOAA 3aKIIOYACTCS B ONPEACIICHUH BETUYMHBI CKMMAIOIIETO YCHIIHS,

BBI3BIBAIONIETO Jedopmalinio oopasia o tommuue Ha 10 % npu 3a1aHHBIX YCIOBUSIX

HUCIIBITaHUA.
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Jlns onpeneneHuss MpodyHOCTH Ha cxkartue npu 10 %-HOM nuHEHHOUN ne-
dbopmanuu oTOOpaHHBIX IUTMT BBIMWIMBAIOT MO TpH oOpasma pazmepom (50X50X50
+0,5) MM (OJIMH U3 CEpEIMHBI U JIBA HAa pacCTOSHUM 50 MM OT Kpasi IIJIUTHI).

Ecnu TomumHa mianThl, U3 KOTOPOW M3rOTOBISAIOT 00pa3ibl, MeHble 50 MM, TO
BBICOTA 00PA3I0B MPUHUMAETCS] PABHOW TOJIIUHE TUIUTHI.

JlonyckaeTcsi UCIOJIb30BaTh 00pasiibl, HA KOTOPBIX OMPEACsIach BIAKHOCTh
IUUTUTHI.

AmnmapaTtypa: HCHObITaTelIbHAsh MallliHa, OOECleUYnBaloNias M3MEpPEHHE
Harpy3ku € HOTPEUIHOCTHIO, He TpeBbimaromeid 1 % OT BEIUYMHBI CHKUMAIOIIETO
yCWINS, ¥ TIOCTOSHHYIO CKOpPOCTb HarpykeHuss oOpasua 5..10 Mm/MuH.
UcnpiTatenbHass MalivHa JOJDKHA HMETh CaMOYCTAaHABJIMBAIOIIYIOCS ONOpYy U
CUCTEMY H3MEpEHHUs TMEpPEeMEIICHUN 3aKMUMOB, OOECICUHUBAIONIYI0 HM3MEPECHHE
nedopManmii ¢ morpemHocTeio He 6onee 0,2 MM (Metammuueckas nuHerka mo I'OCT
427—T75%).

[IpoBenennie ucnbiTanuii. M3MepsitoT JMHEWHbIE pa3Mephl oOpasia. 3areM
oOpasell yCTaHAaBIMBAIOT Ha OIMOPHYIO IUIUTY MAaIIMHBI TaKUM 00pa3oM, 4YTOOBI
CXKUMAIOIee YCWJIME JeHWCTBOBaJIO MO ocu oOpas3na. Harpyxkenwe o00pa3sios
MPOBOJAT 10 JOCTHXKEHHUSI Harpy3ku, cooTBeTrcTByromied 10 %-HoW JHMHEHHOU
nedopManuu, MpUYeM HarpyXeHue oOpasziia MPOBOAST B HAIMPABICHUHM TOJIIUHBI
TJTUTHI, U3 KOTOPOU OH ObLT BBIMMUJICH.

[Ipounocte Ha cxkatue npu 10 %-Ho¥ nmHEHHON nedopmanun R, Mra,

BBIYUCIISIIOT IO popMmyJie:

RCMC = i1076
I-b
rae P — narpyska npu 10 %-nHoit nunerinon nedopmaruu, H; | — mamuHa 006-

pasia, M; b - mmpuHa obpasia, M.
3a pe3ynbTaT MCHBITAHHWS TPUHUMAIOT CpeIHeapu(METHUEeCKOe 3HauCHUE
MapaJUICIbHBIX ONPEICICHUN MPOYHOCTH T, okpyTiieHHoe 10 0,01 MITa.
Onpeodenenue ooonoznoujenusi. CylHOCTh METOAA 3aKII0YAETCS B ONpPEACIICHUN
MacChbl BOJIbI, TMOTJIONMIEHHOW oOpasllaMu CyXOoro Marepuaia IIOCjI€ IOJHOTO

MOTPYEHNSI UX B JUCTWUIMPOBAHHYIO BOJY M BBIICPKMBAHUS B HEW B TEUCHHE
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3aJIaHHOT'O BPEMEHU.

Arnmnaparypa U MaTepHabl: TEXHUUYECKHUE BECHI C MMOTPEIIHOCTHIO B3BEIIMBAHUS HE
oonee 0,01 r; cymmibHb mmKad ¢ Temmeparypoir Harpea jgo 100 °C,
o0ecrieunBarONIMi MOAIepKaHKe 3aJJaHHON TeMIIEpaTyphl C MOTPEIIHOCThIO HE OoJiee
2 °C; sKCUKaTOp; BaHHA, UMEIOIIAsA CETYAThIE MOJICTABKY WM IPUTPY3; XIOPHUCTHIM
KaJIbLIMA O0€3BOJIHBIN; AUCTUILIMPOBaHHAS BO/IA; IITAHT€HIIUPKYJIb.

Ot60p oOpasuoB. /s omnpeneneHUs BOIOMNOTJIONMICHUS W3 OTOOpPAHHBIX IUIUT
BBITIMJIMBAIOT O OJHOMY o0pasiy pazmepom (50X50X50+ +0,5) mm. Ecau BeIcoTa
oOpasua Menbiie 50 MM, TO TOJIIMHA €r0 MPUHUMAETCS PABHOW TOJIIMHE IUIATHI.
JUIMHYy, MUPUHY U TONIIMHY 00pa3LoB M3MEPSIOT HE MEHEE YeM B TPEX TOYKaX C
MOTPEIIHOCTHIO He Oosiee 0,1 mM.

[lepen npoBeneHueM HCIBITAHUN 00paslbl BBHICYIIMBAIOT MpU Temnepatype (60
+2) °C He MeHee 3 4, 3aTeM OXJIaXIaloT B dKcUKaTope He MeHee 0,5 4 U B3BEIIUBAIOT
¢ morpemHocThio 0,01 T.

OOpa3upl MOMENIAIOT B BAaHHY Ha CETYATYH MOJCTaBKY U (UKCHPYIOT HX
IIOJIOXKEHUE CETYATBIM IPUTPY30M. 3aTEM B BAHHY 3aJIMBAIOT BOJY C TEMIEPATYPOU
(22 £5) °C Ttak, yT0OBI YPOBEHb BOJIbI OBLI BBIIIE CETUYATOIO MPUTPY3a HE MEHEE YeM
Ha 20 mm.

UYepes 24 u mocne 3ainuBa BOABI O0Opa3lbl BBIHUMAIOT, MNPOTHPAIOT (DUIIBT-
pOBaIbHOW OymMaroi u B3BEIIMBAIOT ¢ OrperIHocThio He Oonee 0,01 T.

Bononornomenne W B mporieHTax mo 00beMy BBIYHCIISIOT 11O (hopMyIie

W o= m-m

8

100;

6

rae m — Macca oOpasia Mmocje BbIIEPKUBAaHUSA €ro B BOJE, T; Mo — Macca
oOpasia A0 morpyxeHusi B Boay, I'; V — oObeM o0pasiia mnocjae BbIACPKUBAHUS B
BO 3V, — 00 0 3
ne, cm®; V; — o0beM obpasiia 10 MoTrpyKeHusl B BOAY, CM”.
3a pe3ynbTaT MCHBITAHUS TPUHUMAIOT CpeIHeapu(DMETHUEeCKOe 3HAYCHUE
napajulesIbHBIX OMPeACICHUN BOJOTOTIONICHUS TIUT, okpyriaeHHoe 10 0,1 %.
Onpedenenue npounocmu npu uzeude. CyIIHOCTh METOAA 3aKIIOYaeTCS B

OTNPENICIICHUN BEJIMYMHBI yCWIMS TpH H3rube o00paslia, BBI3BIBAIOIIETO €ro
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pa3pylIeHHE MPHU 33JaHHBIX YCIOBUIX UCIIBITAHUS.

Ot60op oOpasuoB. [Ins omnpeneneHus mnpenena MPOYHOCTH MpU uU3rude u3
OTOOpPaHHBIX IIMT BBIMMJIMBAIOT IO JBa obOpasma pazmepom (240X40X40 1) mm
(omuH W3 cepedauHbl, Npyrod - Ha paccrosHur 50 MM OT Kpas miuthl). Eciu
OTOOpaHHbBIC IUIUTHI UMEIOT TONIMMHY MeHee 40 MM, TO BbICOTa OOpasla OJKHA
OBITH PAaBHOM TOJIIIMHE TUTUATHI.

Anmapatypa, 00OpyJqOoBaHWE, HWHCTPYMEHTBI: HCIBITATENIbHAS  MaIlUHAa,
oOecreunBaromias CKOpOCTh HarpykeHust oopasna 8...10 MM/MUH U cHaO)KeHHas
YCTPOMCTBOM C HArpy’kKarmllUM HWHACHTOPOM M ONOpaMH, UMEIOIHUMH pPagnyc
3akpyrienus (6 +0,1) mm. Paccrosinue Mexay ocsiMu ornop A0KHO ObITh (200 £1)
MM; mtaHreHupkyiib mo 'OCT 166-80* win Meramnuueckas nuserika no 'OCT
427-75%.

[IpoBenenue ucneiTanus. Ilepen ucnblTaHEM U3MEPSIOT HE MEHEE YEM B TPEX
TOYKaxX MIMPUHY W TOJNIIMHY 00pa3la ¢ norpemHoctbio He Oonee 0,1 mm. OOpasen
MOMEIIAIOT Ha OINOPbI TaK, YTOOBI IUIOCKOCTh OOpaslia Kacajach OINOp MO BCEH
IIUPUHE, a KOHIIBI 00pa3lia BBIXOJUIIU 32 OCH omop He MeHee ueM Ha 20 mM. [lpu
ATOM BBICOTa 00pa3la JOJKHA COBNAAATh C HAMPABIEHUEM €r0 HarpyKeHUs.

B MoMeHT pazpyiienus PUKCHPYIOT pa3pylIarolyt0 Harpy3Ky.

Obpabomka pesynemamos. llpenen mnpounoctu npu u3ruoe Ry, Mlla,

BBIYUCIISIIOT IO popMyJie

_ 3Pl

“2 " 2bh? 10"

R

rne P — paspymaromas Harpyska, H; | — paccrosHue mexmy ocsmu omop, M; b -
mpuHa o0pasia, M; h — TommmHa oopasna, M.
3a pe3ynbTaT MCHBITAHHUS TPUHUMAIOT CpeIHeapu(dMETHUEeCKOe 3HauYCHUE
MapaJUIeNIbHBIX ONPENEICHUI MPOYHOCTH, OKpyriieHHoe 10 0,01 MIIa.
TemmonpoBogaocts ompenensator mo I'OCT 7076—87 nHa oOpasmax, BbI-

IMAJICHHBIX 110 OAHOMY U3 CCPCANHDI OTO6paHHBIX IIJIUT.
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3. lIpakTuyeckoe 3ansaTue Ne3
3.1. M3roToBJieHHE U UCTIBITAHHUE CBOICTB 00pa31oB
TUIICOCKONOBOTro pudpouTa

1. Henp paboTsl

[IpuoOpeTeHue NMpakTUUYECKUX HABBIKOB IO M3TOTOBJICHUIO TEIIOM3OJISIIUOH-
HOTO MaTepHasa - GuOpoIuTa Ha OCHOBE TMIICOCKOMOBON KOMIO3HUIIMH COCTABA.

2. Teopernueckue cBe1eHUS

OuOPOIUTOM HA3bIBAIOT TEIUIOM3OJSIMOHHBIN MaTepHuall, U3roTOBISIEMbIN Ha
OCHOBE MHHEPAJIBHOIO BSIKYILETO, LEJUIFOJIO3HO-BOJIOKHUCTOTO HAIIOJHUTENSA |
n00aBKM - MUHEpaIn3aTopa . B kauecTBe MUHEPAJIBHOTO BSKYIIETO PEKOMEHIYETCSI
MPUMEHSATH: MOPTIAHAUEMEHT, TUIIC, U3BECTh, KAYCTHUECKUI MarHe3uT u Jp.

[{emnr003H0-BOJIOKHUCTBIM  HAIIOJIHUTEb, HAIPUMEpP, IAPEBECHAs IIEPCTh,
CHOCOOCTBYET CHWKEHHUIO CPEJHEN MIOTHOCTH U TEIUIONPOBOJHOCTU. MUHepanbHOe
BSDKyIlee  OoOecrneuynBaeT  TEIUIOM30JLMOHHBIM  Marepuanam  (hulOposuty)
HEOOXOJUMYI0 MEXAaHMUYECKYI IPOYHOCTb, IOBBIINIAET OTrHECTOMKOCTh. MuHepa-
JIU3aTOP MOBBIIIAET OTHE - U OMOCTOMKOCTD, a TAK)KE BIUSET HA CPOKH CXBATHIBAHUS.

B kauecTBe MHHEpATM3aTOPOB MPUMEHSIETCS MPEUMYILIECTBEHHO XJIOPUCTHIM.
KaJIbLHUU U PEXKE U3BECTD.

B oTedyecTBEHHOUM IPAKTUKE BBITYCKAETCS NPEUMYIIECTBEHHO LIEMEHTHBIN
¢ubponuT, orBevaromuii Tpedoanusim 'OCT 8928-81 /3/.

B coctaB KOMIIO3MLIMOHHON CMECH, TPUTOTOBJISIEMOM B ITPOLECCE BBINOJIHEHNUS
JAaHHOW J1abopaTOpHOW pabOThl BBOAST B KAayeCTBE MUHEPAIBHOTO BSIKYIIETO
MOMYBOAHBIA ruric Mapku ['-4 wnu ['-5, 1emTon03HOBOJIOKHUCTOTO HAIOJIHUTENS
CKOII - 0CaJI0OK CTOYHBIX BOJl KAPTOHHOI'O IPOU3BOJCTBA.

BemecTBeHHBIM cOCTaB CyXOro ckomna BKJIrO4aeT, macc, %:

LIEJUTFOJIO3HOE BOIOKHO - 45-50

KaoJiuH - 47-53

kaaudob - 2-3

HachinHas mwioTHOCTh cyxoro ckoma 450 - 500 kr/m>,

B kauectBe MHUHCpAJIN3aTopa M 3aMCIJIMTCIISL CXBATbIBAHUS HCIIOJIB3YCTCA
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M3BECTHCOJAEPKAIIMI KOMIIOHEHT, HAIpUMEpP, XUMHUYECKOTO OCAKICHUS MeEda,
MOJIy4a€MbIi KaK MOIYTHBIA OTXO/I MPOU3BOICTBA Mela. XUMHUYECKHUM COCTaB OCaAKa
OT XUMHUYECKOT0 OCaXKJIEHUS MeJla, BKIII0UaeT, Macc, %0:

2-4; 30-45; 50-57.

B kauecTBe M3BECTHCOAEPKAIIETO MUHEPAIU3ATOPA PALMOHAIBHO NMPUMEHSTh
u ¢eppoBaHaIMEBbII NUTAK - OTXOJA MPOU3BOJCTBA (eppoBaHaIvs MPHU BTOPUYHOU
nepepaboTke 3Toro nuiaka. Coctout npeumyiiectBeHHo u3 CaO.

XuUMHUECKHUH cocTaB peppoBaHAIUEBOTO 1IJIaKka, Macc,%:

28,4 - 28,8; 5,08 - 6,29;
56,8 - 57,3; 7,2-174;
0,32-0,5 0,52 - 0,6;
0,18 -0,19; OCTaJILHOE.

B cocraB ¢dopmyemMoil METOOM JIMThsI MacChl, BBOJST BhIIIEYKa3aHHbIE
KOMITOHEHTBI, IIPU CJIEIYIOUIEM UX COOTHOLIEHUH, Macc, Yo:

MOJTYBOJIHBIN THIIC § - 12,5;

ckorl (cyxoi) 7 - 9;

W3BECTHCOICPKAIIMMA 3aMEJTUTETh CXBAaThIBAHUS 2 - 3;

BOJIa (C y4€TOM BO/IbI, BBEJICHHOM C BIAXKHBIM cKorom) 77,5 - 81.

OTn03UpOBaHHBIE BECOBBIM METOJIOM KOMIIOHEHTHI MEPEMEIIUBAIOT 10 MOJIY-
YeHUs OAHOPOJHOM Macchl. M3 monmydyeHHOM Macchbl (DOPMYIOT METOAOM JIUThA
dbparmMeHTsl MOIyPadbprKaThl TETIOU3OIAIIMOHHOTO0 MaTepuana. Cyimar u3aenus 10
OCTaTOYHOW BIAXKHOCTH 6 %, a 3aTeM ONmpenessioT UX CBOMCTBA B COOTBETCTBUE C
tpeboBanusimu ['OCT .

3. OOBEKTHI ¥ CPEACTBA ISl BHIMOJIHEHUS JTA0OPATOPHOU PabOThI

3.1. Matepuaisl: mIaMoo0pa3HbIil CKOM C BIAXKHOCTHIO 75-85 % macc, % u ¢
KOHIIEHTpaT-uHEH CyXOro OCTaTka COOTBETCTBEHHO 15 - 25 wmacc, %; runc
noyBoAHbIN: Mapku ['4 unu I'S; dbeppoBaHanueBblii IIJIAK C HACBIITHOW MIOTHOCTHIO
900 - 950 kr/m”;
BOJ1a (MUTHEBAs).

3.2. CpeactBa Ajisi IPUTOTOBICHUSI KOMITO3UIITMOHHOW CMECH:
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BECHI - 3 1IT;

€MKOCTH JJIsl IEpEMEITUBAaHUSI KOMIIOHEHTOB - 3 IIT;
MeTtajmdeckue ¢popmbel pazmepom 60 x 15 x 15 cm - 3 mT;
MEpHBIE HUIMHIPBI eMKOCThI0 500 Mit - 3 mT;
METaJNIMYECKUI CTepKEeHb - 3 TIT.

4. IloaroroBka k padote

['pynna ctynenToB nenautcs Ha Tpu Opuranbl. Kaxknas Opuraga npuroToBisieT
KOMITO3UIIMOHHYIO ()OPMOBOUYHYIO CMECh COCTaBa, YKA3aHHOTO B TaOJIUIIE.

[lepen BbIMONHEHWEM pPaOOTHI CTYASHTHI OOS3aHBI HM3YYUTh HACTOSIIIHE
METOJMYECKHUE YKa3aHUsl, a TAKkKe YOeUThCS B HAIMYMU HEOOXOAMMBIX MaT€pPHAJIOB,
anmaparypsl U CpEJICTB JIJIsl IPOBEICHUSI JTAOOPATOPHOU PaOOTHI.

5. I1nan npoBeneHus padbOThI

5.1. Jlo3upyroTcs BECOBBIM METOJIOM BBIIIEYKa3aHHBIE KOMIIOHEHTBI U3 pacyeTa
nomyyenuss 10 kr ¢Qopmyemoil  KOMIO3UIMOHHOM cMmecu. CoOOTHOIIEHUE
KOMITOHEHTOB U BOJIbl TPUHUMAETCSI B COOTBETCTBUU C JIAHHBIMU TaOJIUIIBI 7.

5.2. OTAO3upOBaHHBIE KOMIIOHEHTHl IOMEIIAIOT B 4Yally W THIATEIbHO
MEePEMENINBAIOT O MOJIYYEHHUSI OJHOPOAHON Macchl. OTHOPOJHYIO HITaMOOOPa3HYIO
cMech 3aauBaroT B (Gopmbl pazmepoMm 60 x 15 x 15 cMm mocioiiHO B Tpu dTara.
Kaxnapii cnoil yIJIOTHSIOT € TIOMOIIBK) METAUIMYECKOTO CTEPKHS METOJIOM
IITHIKOBAHUSI.

5.3. Ilocne cxBaTbIiBaHUs cMecH, POPMBI pacanyOIuBaOT U MOIy(HadpuKaThl

THUM noMemarT B CYIIWIKY, COOJI0Aas CICAYIOMINI PEXUM CYIIIKU:

3 9 mpu 130 - 150 °C. 5 u pu 80 °C, u ocTaBmMEcs BpeMs IO MONYYEHUS
OCTaTOYHOU 6 %-HOM BJIAXKHOCTHU NIPU TeMrepaType He Boiie 65 =5 °C.

5.4. BoicynieHHbIE 10 OCTATOYHOM BIAKHOCTH TETUIOM3OJISIIMOHHBIE 00pa3Ilbl
U3JIeNUi HCTBITHIBAIOT B cooTBercTBUE C TpeboBanusimu ['OCT 8928-81 /3/ na

MOCJIEIYIONIEM 3aHSITHH JIA0OPAaTOPHOTO MPAKTUKYMA.

Tabmuma 6
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CocraB (hopmMOBOUHOI cMecH

CocTaB KOMIIOHEHTOB
Ne -
[TomyBOaHBIIM . deppoBaHaTHEBbIi Bona ¢ yuerom
Opurazsl TUIIC Crorn(cyxoi) [ITaK BBEJICHHOM C BIXHBIM
% KT % KT % KT % KT
1 8 0,8 9 0,9 2 0,2 81 8,1
2 9,5 |0,951,25 8 0,8 2,5 0,25 79 7,9
3 12,5 7 0,7 3,0 0,3 77,5 7,75

6. KoHTpoJbHBIE BOIIPOCHI

[Ipu 3amure nabopaTopHON pPabOTBI MOryT OBITH 3aJaHbl CJIEAYIOLINE
KOHTPOJIBHBIE BOIIPOCHI.

1. IToueMy D@HHBII TUI TEIUIOM3OJIILIMOHHOIO MAaTEpHalla MOYXKHO OTHECTH K
dbudponuty?

2. Kakyto ponp BbIIONHSET (heppOBaHAJAMEBBIM IUIAK B COCTaBE KOMIIO-
3ULIUOHHOMN CMeCH?

3. Kakoil Meroj mopu3anuu TEIUIOU30IAIUOHHOIO MaTepuana IPUHAT MpU
W3TOTOBJICHUH JAHHON KOMIIO3ULIMOHHOMN cMeCH?

4. Ilouemy copMoBaHHbIE MOTY(PaOpUKaThl PEKOMEHIYETCS CYIIUTh B HavaJie
npu BbIcOKOM Temmeparype 130 - 150 °C, a 3arem mpu Temneparype He Bbimie 65 + 5
°C?

5. HazoBute o6nactu npuMeHeHusi puOpPOINTA B CTPOUTENIBCTBE.

Jluteparypa

1. B.M.UrnaroB, M.U.I'opbaueBa, D3.I'Kparenko, I.I'Ps6oB wu mp.

Kommo3unus st u3rotoBseHus Terion3ossinonHoro Mmartepuana. A.C. CCCP Ne

1301810 A1, MKHM COYB 28/14, bron. Ne 13 omy6u. 7.04.87.

2.T'OCT 8928-81. ILnutel pubponUTOBHIC HA TOPTIAHAIIEMEHTE.
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4. IlpakTuyeckoe 3anaTue Ned
4.1. UccnenoBaHue BJMSHHA 3JIEKTPOJMTOB HA TEKYy4eCTh H BA3KOCTH

KepaMH4YeCKHX NITNKEPOB

1. Llenb paGoTsI
1.1. IByunTh METOAWKY OMpENEICHUS TEKYYeCTH U BI3KOCTH KEPAMHUYECKOTO
HUIMKEpa ¢ MpUMEHEeHneM Bucko3umerpa "B3-4"
1.2. V3yuuThb BIUSHUE KOHUEHTPALMHM 3JIEKTPOJUTA Ha TEKY4YECTh M BSI3KOCTb
HUIMKepa.
1.3. YCTaHOBUTh ONTHUMAIbHYIO KOHIEHTPAIMIO DJEKTPOJIUTA I JOCTHXKEHUS
MHHUMAaJIbHON TEKYYECTH.
2. TeopeTnueckue CBEICHUS

Jnsa  onpeneneHuss TEKy4eCTH M BA3KOCTH LUIMKEPOB B IIPOU3BOJCTBE
KEpAMUYECKUX M3JIEIUNA [NPUMEHSAIOT pPa3JIMYHbIE METOIbI, IPEAIoIararonme
WCIIOJIb30BAaHNE BHCKO3MMETPOB  PA3JIMYHBIX KOHCTpyKIMM OHriepa, Koo,
TOPCHOHHOTO M IIAPUKOBOrO TUMOB. lIepBbie, MIMPOKO MPUMEHSIEMBIE IPU aHAIU3AX
TEKy4eCTH M BS3KOCTHM UIUIMKEPOB, AAIOT JHIIb KAa4YE€CTBEHHYIO XapaKTEPHUCTUKY
BS3KOCTH IIUIMKEpPAa M HE OIPENEIAIOT WCTUHHOM BEJIWYUHBI €ro  BS3KOCTH.
IlocnenHue nBa AarOT UCTUHHBIE BEJIMYMHBI BSA3KOCTH. OJHAKO MX HCIIOIB30BaHUE
CBSI3aHO CO 3HAYUTEJIbHBIMU TEXHUYECKUMH TPYIHOCTSAMM.

B OCHOBY [aHHOrO CKOPOCTHOTO METOAA ONPENEICHUSI TEKy4eCTH W
COOTBETCTBYIOIIEH BSA3KOCTH UIUIMKEpa B JAa0OPATOPHBIX M MPOU3BOACTBEHHBIX

YCJIOBHSIX TTOJI0KEHO ypaBHeHue [lyaszens:

rae V - o0beM;
I - paauyc Kamuuisipa BUCKO3UMETPA,
1M — BSI3KOCTbh KUIKOCTH;
| - nmuHA KanWILIsIpa BUCKO3UMETPA,;
P - naBnenue;
T - BpeMsI HCTCUCHHSI JKUKOCTH.
[TpeobOpasys ypaBHEHHE IO METOIUKE ,ITOIYYAl0T (OpMYITy JUIS OMpEACIICHHUs

BA3KOCTHU pa3IMYHBIX )KI/I)IKOCTCI\/’I, B TOM YMCJIC U KCPAMHUUYCCKOI'O IIJIMKEpPaA:
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_rd*pq,
32:H
I 1 - BS3KOCTh B Mya3ax;
1 mya3 =0,1 H-¢/m?=0,1 ITa-c ("CHU");
T - BpeMs UCTEUYEHUS KUAKOCTH, C;
d - muamerp otBepcTHsl Bucko3umeTpa (0.4 cm);
p - TUIOTHOCTb JKUJIKOCTHU (IIUTUKEPA);
H - BeICcOTA pe3epByapa Buckozumetpa "B3-4", cm;
( - ycKopenue bl TskecTu (980.66 cm/c?).

Ha pucynke 3 npuBeneHa cxema Buckosumerpa "B3-4"

M . 3

|

.
|

PR

1 - BuHT mTaTuBa, 2 - MWTATUB; 3 - NUIMKEp; 4 - pe3epByap; 5 - comio; 6 -
PEryJINPOBOYHBIN BUHT YPOBHS; 7 - IUIMTA; 8 - ypOBHEMEP

Pucynok 3- Buckosumerp "B3-4"

3. IIpubopwvl u o6opyoosarue

Buckosumerp "B3-4"; crekisHHas malioyka, CEKyHJAOMEp; KOJObI ISt
anekTpoauTa - 10 mT.; eMKOCTH (T1acTMacCOBbIE OYTHUIKU ¢ MpoOKaMu) -1 11T.

4. Mamepuanvi

1 .Cyxoli MOpomOK TJIMHBI, TPOCESHHBINA YEPE3 CUTO C TUAMETPOM OTBEPCTHIA
1.25 mwm.

2. PactBops! anekrposnuta (NaOH mnu KOH) ¢ Bo3pacratomeld mpoiieHTHON
koHueHnTpanuei (10 nopuuit mo 200 mi).

Konnenrparmuu: 0,05% (0,1r ma 200 ma Boasr). O/1% (0,2 /200 max HaO);
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0,15% (0,3 r/200 mn H*O);

0,2% (0,4 /200 M1 H20); 0,25% (0,5 /200 ma H0);

0,3% (0,6 r/200 M H20); 0,35% (0,7 r/200 ma H20);

0,4% (0,8 /200 M1 H,0); 0,45% (0,9 r/200 M H,0);

0,5% (1 /200 ma H20).

3. JuctrimupoBaHHas BOAA I IPUTOTOBJIEHUS PACTBOPOB - 2,2 1.

5. Memoouxa evinonnenus pabomol

5.1. TlpuroroBineHue pacTBOpPOB 3JeKTpoiauToB (10 mopumit mo 200 wmi).
PacTBOpBI MpUTrOTaBIMBAIOT B CTEKISHHBIX K0JIOax 3a 1-2 yaca 10 Haydasia 3aHSITHI
(mpuroTaBIUBacT Ja0OpaHT B COOTBETCTBHUE C 11.4).

5.2. Cyxol TMOpOWIOK TJIMHBI, BBICYIICHHBIM O TMOCTOSSHHOM MacChl H
MPOCESHHBIA Yepe3 CUTO C TUaMeTpoM oTBepcTuid 1.25 mm, B3BemmuBaroT (o 100 r -
11 mopuwmif). Kaxayro mnopuuio TIWHBI 3acChIMalOT 4Yepe3 BOPOHKY B CYXYIO
IJJACTMACCOBYIO OYTBUIKY M 3aJMBAlOT PACTBOPOM 3JIEKTPOJUTA C ONpPENEIECHHOU
KOHIeHTpanueld. B kommuectBe 200 Mi1 u3 pacuera MONYYEHUS KEPaMUUYECKOTO
(TmuHSAHOTO) HUIMKEpa ¢ BiIaXHOCTHIO 50%. B mepByo MOPIUIO IIHHBI 3aJIMBAIOT
JTUCTUJUTMPOBAHHYIO BOAYy 0€3 ajekTposiuTa (KOHTpOJbHBIA cocTtaB) Illnukep B
E€MKOCTSX 3aKpBIBAIOT MPOOKOM, XOPOIIO B30AITHIBAIOT M OCTAaBIsSCIOT Ha 1 -2
Henenu. Bee 11 mopmuii mummmkepa HyMeEpyroTCs C  yYKa3aHMEM KOHLEHTpaTa
AIEKTPOJIUTA.

5.3. Uepesz Henmeno WM JIBE OMPENENSETCS TUIOTHOCTh HUIMKEpa (XOpOIIo

nepemMeniaTh) o ypaBHEHHUIO:

m, —m
L 0 ofen®

pm:

r71e Mp- Macca MTMKepa ¢ MEPHBIM [UIHHAPOM, T;
M- Macca MyCcToro MWINHAPA, T;

V- 00beM IIUIMKEPa B IUIUHAPE, M (cM3).
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Ta0muma 7
Pe3ynpTaThl onpeiesieHrs TeKYYECTH U BI3KOCTH KEPaMHUYCCKUX IIIJTUKEPOB

0e3 (coctaB Nel) u ¢ moOaBIIEHHEM DIEKTPOJIUTA

Tun ravHbl

IInotHOCTE | Tekydects | BsaskocTh |(erkorsiaBkasi,

LUIMKEPA, p | ILUIKKEpa, [UIMKEPa, | TYroIlIaBKasi,
r/cm® T, C IMa-c 001acTh

Konuentpanu
Ne omnsITHOTO s

HUIMKEpa | JIEKTPOJIUTA,
%

MECTOPOKIECHU

KonTp.

0.05

0.10

015

0.20

0.25

0.30

0.35

OO NP IWIN|IF

0.40

[HEN
o

0.45

[EEN
[EEN

0.50

6. AHaNU3 UCCIe0BaHU

6.1. Ilo pmanHBIM pe3ynapTaTaM  3KCIEPUMEHTAIBLHOIO  WCCIIEIOBaHMUS,
NPUBEICHHBIX B Ta0iMile, MPOBOASAT AaHAIU3 U YCTAaHABIMBAIOT ONTUMAJbHYIO
KOHLIEHTPALHIO pacTBopa IEKTPOIUTA Il KEPaMUYECKOrO HUIMKEpa C
BIAXXHOCTBIO 50%. OnrumanbHas KOHUEHTpALWs COOTBETCTBYET MHUHHUMAJIbHOMY

BpPpEMCHH NCTCUYCHUA IHIJIMKCPA U HAUMEHBILICH BSI3KOCTH.

5. IlpakTuyeckoe 3ansitue NeS
5.1. Onpenenenue yaeabHbIX TEIUIOBBIX IMOTEPh Y€pe3 TEIIOU30JISIIIMOHHBIE
KOHCTPYKIUU
Haubonee momHOE TIpeACTaBICHHE O KA4eCTBE TETUIOM3OJISIIMOHHBIX
KOHCTPYKITUH JTaIOT BEJIMUUHBI YIEIbHBIX TEIJIOBBIX MOTEPh C MOBEPXHOCTH TEILIO-
BOWM M3OJISIMU, JJI1 W3MEPEHUS KOTOPBIX MPUMEHSIOT OJWH W3 JABYX METOJIOB:

KOCBEHHBIM, OCHOBAaHHbI HAa MW3MEPEHHM PA3HOCTH TEMIEPATyp MEXAY
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MOBEPXHOCTHIO M30JSILUA M OKPYXAIOIIUM BO3yXOM; METOJ HENOCPEICTBEHHOIO
U3MEpPEHHUS TEIJIOBOTO MOTOKA € MOMOIIBIO CHEIUAIbHBIX MTPUOOPOB - TEIIIOMEPOB.

B OCHOBY KOCBEHHOr0 METOJAa U3MEPEHHUS TEIUIOBBIX MOTEPh IOJIOKEH 3aKOH
HproTOHA, B KOTOPOM TOBOPUTCA O TOM, YTO TEIUIOOTAAaya C MOBEPXHOCTU KaKOIro-
aubo Tela MpsAMO MPONOPIMOHATIbHA PA3HOCTH TEMIIEpaTyp HarpeToro Tejla H
OKPYXarOIIEH CPEIbL.

CyHmHOCTh KOCBEHHOTO METOJIa CBOAMUTCS K TOMY, UTOOBI U3MEPUTH TEMIEPATYPY
MOBEPXHOCTH TEIUIOBOM M30JIALIMM U OKPY’KAIOIIETO BO3AYyXa, T. €. OINPEACNIUTH
CPEIHIOI0 PA3HOCTh TEMIEPATYP U3OJISILIMHU U OKPY>KAOLIEH Cpe/Ibl.

CpenHioro TeMIeparypy H30JBILUN ONPEACIIOT H3MEPEHUEM €€ B YeThIPEX
BBIOPAHHBIX TOYKAX C IOMOIIbIO TEPMOIIYNIOB U BBIYUCICHUEM KaK CpEAHEH
apu(pMETUYECKON BEIUYHUHBI IO pPE3yIbTaTaM 3THX U3MEPEHHM.

TeMmeparypy OKpy»KaromIero Bo3ayXa U3MEpSAIOT Ha pacctosHuu 1—I1,5 M ot
MOBEPXHOCTU UCIBITYEMOM TEIION30JAUUOHHON KOHCTPYKIIUU.

[Tocne mpoBeneHuss HEOOXOIMMBIX HM3MEPEHUN YAENbHBIM TEIMIOBOM MOTOK
(Br/M?) BBlUmMCHAIOT 10 ciexyrommM  gopmynam:  (=a(t;t,) w1  IUIockux
noBepxHocTer; Q=0 7w Ay (t-ts) - A IUIMHAPUYECKUX IMOBEpPXHOCTEH, rae t,—
CpeaHsis TeMneparypa noBepxHocTH uzonsuuu, °C; t, - TemnepaTypa OKpyKarolero
Bo3ayxa, °C; d, -Hapy>XHBIN AMaMETp TEIUIOU3OJISIIIMOHHOTO CJIOS, M; o - KO3 hHUIH-
eHT Temnootaayn, Br/m?-°C, onpenensror no TabauuHbIM JaHHBIM MK 110 (OPMYIIE

IIpumep. Onpenenuts TerIoBbie TOTEPU ¢ 1 M TpyOONPOBOJa B KOTEIBHOM, €CIIU
M3BECTHO, YTO JuaMeTp TpyOorpoBoaa 318 MM, TOJIIUHA CIIOS TETJIOBON W3OJISIUU
100 mm; temmepaTypa Bo3ayxa B kotenbHOM 20° C, a cpeansii TemIieparypa
MOBEPXHOCTHU M30JISUMOHHOTO cliosi cocTaBisieT 47° C. 1. Onpenensem Ko3pULIUEeHT

TEIUIOOTAAYHN

47+ 273)“ _(20 +273
100 100

[ )
a =1,43(47-20)"° +4,2 =7,42Bm (m*-° C)

47-20



Pucynok 4- Cxema gatuuka teruiomepa UTII-2

2. DBbluucnseM yneNnbHBIE TEIUIOBBIE NOTEPU C IOBEPXHOCTH  HU3OJSALHH

TpyOOIpoBOIa
g=07-dy- (to-ts)=7,42-3,14-0,518-27=326 B1/(M-°C)

HemnocpenctBeHHOE HM3MEPEHHUE TEIUIOBOIO MOTOKA (TEIMJIOBBIX IMOTEPh) JIydIle
BCEr0 IPOU3BOJNUTH C MOMOIIBIO MAaJOMHEPLUHUOHHBIX TEIUIOMEPOB KOHCTPYKIIHMH
OPI'POC nnin BHUHUIIUTennonpoekra.

Manounepunonnbiil Teromep KoHCTpykKuuu OPI'POC tuma UTII-2 cayxur mis
U3MEPEHHsI  IUIOTHOCTH  TEIUIOBBIX  IOTOKOB  OT  TEIUIOBOM  M30JISILUH,
HEU30JUPOBAHHBIX FOPSIYUX MOBEPXHOCTEW M JAPYTUX HArpeThix Tenl. Ero mpuHOumn
JEHUCTBHS OCHOBAH HAa CO3/IaHMM B HAarpeBaTEJIbHOM 3JIEMEHTE INIOTHOCTH TEIJIOBOIO
IIOTOKA, PAaBHOW II0 BEJIWYMHE IUIOTHOCTH TEIUIOBOIO IOTOKA, MAYIIEro OT
HCTIBITBIBAEMOW IIOBEPXHOCTH, T. €. HA METOJE KOMIIEHCALIMH TEIUIOBOTO IMOTOKA.

PaBeHCTBO IUIOTHOCTEW TEIJIOBBIX IIOTOKOB HArpeBaTEIbHOTO JJIEMEHTA W
HCIIBITHIBAEMOM MOBEPXHOCTH 00ECIEUMBAETCS YpaBHUBAHUEM HX TEMIIEpaTyp HpH
IIPOYMX PAaBHBIX YCIOBUAX TEIUIOOTIAYH.

Tenmomep UTII-2 cocTout U3 gaT4rika U BTOPUYHOTO MpHUOOpa.
Hatuuk Teriomepa (pUCYHOK 4) COCTOMT U3 BBICOKOTEMIIE-PaTypOIPOBOIHOTO
(amoMHHHEBOTO) Kopryca 6, B KOTOpPOM Ha TEIUIOM3O0JUPYIOLEH MNpOKIaaKe S5
pa3MellleHbl HarpeBaTellb 3, BHITOJIHEHHBI U3 MAHTAaHWHOBOM MTPOBOJIOKH, U OaTapes
g depeHuranbHbIX TepMONap, crau KOTopor 2 u 4 pacrnoioKeHbl 0 00€ CTOPOHBI
TEIUIOU30JIMPYIOIIEH MTPOKIIAIKH.

HarpeBarenr 3 u cnanm auddepeHnnanbHO TepMmonapbl 2  3aKpBITHI

TETJIONPOBOAHON MEIHOW TJIACTUHKOW 1, sBISrOIIEiCS COOCTBEHHO HarpeBareiieM
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teruiomepa. Crnan nuddepeHmanbHoil TepMonapsl 4 pacmonokeHsl MO TEPMOU30-
JUpYIOIIed MpPOKIAIKOM, Ha Kopryce pgardyuka. Takum oOpa3oMm, Oartapes
muddepeHnanbHbIX TEPMONap MOKA3bIBACT HAIWYUE WM OTCYTCTBHE PAa3HOCTH
TEMIIEPATYp MEXAY KOPIyCOM JaTUuMKa U HArPEBATEIbHBIM 3JIEMEHTOM.

B kommiekT Temiiomepa BXOIAT JABa Jaryvka. JlaTdyMk B BHJE JUCKA CO
CKOIICHHBIMH KpasiMH MPUMEHSETCS MPH U3MEPEHUH TUIOTHOCTH TEIUIOBOTO MOTOKA
OT TUIOCKMX mMOBepxHOCTel. OH ¢ TOMOIIBIO MPYXKHUHALIETO MPUCTIOCOOTECHUS
(«BHJIKM») COEAMHEH C PYKOATKOM JepxaTeiass W dYepe3 IITEKEpPHbIM pa3beM
NPUCOCANHEH K BTOPHUYHOMY mpuOopy. JlaTunmk B BUIE [OHMCKAa C HEKOTOPBHIM
pazanycoM KpUBHU3HBI Ha HUKHEH TUIOCKOCTU MPUMEHSIOT MIPU U3MEPEHUH IIJIOTHOCTU
TEIUIOBOTO TMOTOKA OT IMJIMHAPUYECKUX U JPYTUX BBIMYKIBIX TOBEPXHOCTEH.
Pe3unoBas mnactuHa, B KOTOPYIO BCTaBJICH JATYHK, HMEET MO KPasM CIEeIUaTbHBINA
MNPUCTIOCOONIECHUS («YLIKWY»), CIyXKaIlMe s 3aKperyIieHUs JaTyuka Ha OOBEKTe
uccienoBanus. J[aTymk depe3 MITEKEPHBIA pa3beM MPUCOCAUHSIIOT K BTOPUYHOMY
npulopy, cxema KOTOporo noka3zaHa Ha pUCyHKe 5.

JUig muTaHus HarpeBarens JaT4MKa 2 YCTAHOBJIEH MCTOYHHUK IOCTOSIHHOTO
TOKa 4, mpeICcTaBISAIOMMN co0oil Tpu 6aTapen Tuna «Catyphn». {1 uaMepeHus CUiibl
TOKa, NPOXOAIIEr0 4Yepe3 HarpeBaTeslb, B LENb IOCJIEI0BATEIbHO BKJIIOYECH
Mumammnepmerp 8. PerynmmpoBka CHIIBI TOKa OCYIIECTBISIETCS peocTaTaMu 5.
barapes auddepeHnnanbHpIX TepMomap MOIKIOYCHA HETMOCPEICTBEHHO K HYIb-
raibBaHOMeTpy 10. JlaTumk coeauHsieTcs ¢ BTOPUYHBIM TPUOOPOM IITEKEPHBIM
pa3bEMOM .

cxons u3 BeIOpaHHBIX mpenenoB u3Mepenuii 0—116 umm O—580 Br/m?-°C.
IWIOmaa HarpeBaeMoro oimementa (6 cm?) wu  comporuBieHus (25 Owm),
YCTaHABIMBAIOT MPEACIbl N3MEPECHUS MUJUTHAMIIEPMETPa, KOTOPhIe COOTBETCTBEHHO
paBubl 52,9 wm 1182 ™MA. Jlng obGecrnedeHuss OSTUX TPEACIOB C YYETOM
XapaKTePUCTHKN MIJUTHAMIIEpMETPa MO00paHbI JOTIOTHUTEIHHBIE COTPOTUBIICHUS 6
U IIIYHTOBOE COINPOTHUBIICHHUE 3.

JUis  momauyum TUTaHMS M 3aKOpAayMBaHUS pPaMKH  HyJb-TaJbBaHOMETpa

YCTAaHOBJICH IICPCKIIIOYATCIIb 9, a Jis1 M3MCHCHUA IMPCACIOB HU3MCPCHUSA —
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IIEPEKIII0YaTEND /.
N3mepeHne MIOTHOCTH TEIJIOBOTO IMOTOKAa ¢ momolnbio Teriomepa MTII-2

MIPOU3BOJIAT CIICYIOIIUM OOPa30M.

0-100 0-500

10

Pucynok 5- Cxema BropuuHoro npudopa temiomepa UTII-2

JlaTuuk Temomepa € ITOMOUIBIO IITEKEPHOTO pa3beMa MOJKIIYAIOT K
BTOpUYHOMY TpuOopy. Ilpu monoxkenun nepexnrodarens 9 «BBIKIIOUEHO» IMPOBE-
PAIOT TOJIOKEHUE CTPEIKUA HYJb-TAIbBAHOMETPA M B Cllydae HEOOXOAUMOCTH YyC-
taHaBnuBarOT ee Ha (. Ilepexirouarens 7 yCTaHABIMBAIOT HAa IPENEN HW3MEPEHMS,
COOTBETCTBYIOIIMMI OKHIAEMOMY TEILUIOBOMY ITOTOKY.

Ha mniockux MNOBEPXHOCTSIX WM TOBEPXHOCTAX € Oonbmmm (Oonee 2 M)
paanycoM KpUBHM3HBI HM3MEPEHUS IPOU3BOAAT IUIOCKMM JaTYUKOM, KOTOPBIA C
IIOMOUIBIO AEPKATENS NPUKUMAIOT HUKHEW IJIOCKOM YacThI0 K MCCIEIyEMOM I0-
BepXxHOCTH. [locine ycTaHOBKM JaTdyMKa MEpeKiItouaTesb 8 NepeBOAST B MOJIOKEHHE
«BKJIIOUEHOM.

Ha noBepXHOCTAX C MajplM pPaguycOM KPUBHU3HBI W3MEPEHHS IMPOU3BOIAT C
IIOMOLIBIO JAaTYMKA C PE3MHOBOM IITACTUHKOM. JIJIs1 3TOrO NATYMK HAKIAABIBAIOT HA
MOBEPXHOCTh M30JSLMU TaK, YTOObl KPUBU3HA HIKHEW YaCTU JaT4yMKa COBIajaja C
KPUBU3HOW MOBEPXHOCTH H3OJLSIIUU. 3aTEM PE3UHOBYHO IUIACTUHKY C MOMOILIBIO
VIIEK TUIOTHO KPEMST (MPUBS3BIBAIOT) K UCCIETyEeMOMY OOBEKTY.

HpI/I HaKJIaabIBAHUH JaTdyuKa Ha HarpeTyro IMOBCPXHOCTD
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BBICOKOTEMIIEPATYPOIIPOBOAHBIN  KOpPITyC JaT4Mka OBICTPO  HarpeBaeTcs [0
TEMIEPATypbl, KOTOPYKD HMMEET MOBEPXHOCTh H30JAALMH. BcelencrBue pa3sHULBL
TEMIEPATyp MEXIY KOPILyCOM JaTYMKAa W HarpeBaTelIbHBIM 3JIEMEHTOM Ha BBIXOJIC
6arapen nuddepenpanbaeix Tepmonap nosisisiercs DJC.

[locTteneHHo peocTaTaMu «TrpyOO» M «TOYHO» TMOBBIIAIOT CUJIY TOKa B
HarpeBaTesne JAardyuka. [Ilpy  TOBBILIEHMM  TeMIepaTypbl  HarpeBaTelsd, a
CJIeIoBaTeNbHO, U criaeB OaTapeu auQdepeHInanbHbIX TEPMOIIAP, HAXOIAIUXCS T0]T
HarpeBaTelIbHBIM  3JIEMEHTOM, CTpEJIKa  HyJb-TQJIbBAHOMETPA  HAYMHAET
npuOIKaThess K HylneBoMy 3HaueHuto. [lpm mepexonme crpenku yepe3 0 Tok B
HarpeBaTelle YMEHBUIAETCA A0 TeX IOp, MOKa CTPEJKa HyJb-TaJbBAaHOMETpPA HE
3alMET YCTOMYMBOTO HYJIEBOTO MOJOKEHUS.

[Ipy HanoXeHuW AaT4yWKa Ha TOPSUYIO MMOBEPXHOCTh JO BKJIKOYEHUS MOJAYU
TOKa Ha HarpeBaTellb CTpejKa HyJb-TallbBAaHOMETpa OyJeT HaXOAUThCS B JICBOM
nosnioxeHuu. Ilpu mogade 3aBeOMO MOBBIIIEHHOIO TOKAa HA HarpeBarelb (CTpeska
MUWIJIMAMIIEPMETPA HAXOAUTCS B KpailHEM NpPaBOM MOJIOKEHUU) CTpPEJIKa HYJb-
raJlbBAaHOMETpPa HAYUHAET OBICTPO MPUOIMKATHCS K HYJTIO.

Jlnst OBICTPOrO JAOCTUXKEHUST YCTOMYMBOIO HYJIEBOIO TMOJIOKEHUS CTPEJIKU
HYJIbIAJIbBAHOMETPA YMEHBIIIEHUE CUIIBI TOKA CIEAYET HAaUMHATh 3a 2—3 JIEJICHUS 10
noaxoaa ee K Hymo. [IpakTUuecku UK YCTaHOBKHM cTpenku Ha 0 moBTOpsieTcs
HECKOJIbKO pa3 MpH MOCTENIEHHOM YMEHBIICHUH IUaNa30Ha peryJupOoBKU.

[Tpu yctoiiumBoM (He MeHee 1 MHH) HYJIEBOM IMOJIOKEHHHM CTPEJIKH HYJb-
raJlbBAHOMETPAa OTCUUTHIBAIOT 3HAYEHUE IUIOTHOCTH TEIUIOBOIO TMOTOKAa IO
MUJUIHAMIIEPMETPY, TPaJyUpOBKAa KOTOPOrO MOKET ObITh B KKan/(M° * 4) WM B
B1/M2.

Bpems, HeoOxonumoe [jsi MPOBEAEHUSI OJHOTO HM3MEPEHUs, OIpeaesseMoe
MHEPLMOHHOCTHIO KOpIyca JaTuuka W CTAOMJIBHOCTBIO BHEIIHUX YCJIOBUW, NIpHU
MPUMEHEHUHN IIJIOCKOTO JaT4yhKa COCTaBisieT 3—8 MHUH, a NpHU HCIOJIb30BAHUU
JaT4hMKa C PE3WHOBOW TUIACTUHKOW BCJEACTBHE CPABHUTEIHHO HEOOJBIION
TeIIonpoBOAHOCTH pe3uHbl 20 — 30 muH. B nocienHem ciiydae U3MEpEeHUE CIEIyeT

HauuHATh yepe3 15— 20 MuH mocje YCTaHOBKHM JIaTUMKa HA UCCIIEyEMbIil OOBEKT.
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B mporecce akcmmyaranuu TEIUIOMEDP TOJDKEH TMOABEPTATHCS 00S3aTEIBHON
MEePUOJNYECKON MPOBEPKE B CPOKHU, OTPE/IeIsieMble YCIOBUSIMHU SKCILTyaTaIlusIMH, HO
HE peke OJIHOTO pasa B JBa roja.

Tenmomep TOMKEH XPaHUTHCS B 3aKPHITOM MOMEIICHUU MPU TEMIIepaType S—
35° C ¥ OTHOCUTEJILHOM BJIAXKHOCTH BO3yXa He Bbiiie 80%.

B BOo3myxe momemieHus, TIe XpaHUTCS TEIUIOMEpP, HE OJDKHO OBITh BPEIHBIX
IIPUMECE, BBI3BIBAIOIINX KOPPO3HIO.

[ToBepXHOCTh HarpeBaTeIbHBIX JIEMEHTOB JATYMKOB HE JOJDKHA MOJIBEPTraThCs

HHUKAKMM MEXaHHUYECKUM BO3JAECHUCTBUSIM: JIABJICHUIO, TPEHHIO, YAAPaM.

5.2. OnpeneneHue TepMHUYECcKUX CBOMCTB Kepamuyeckux TUM

Tennon3onsuOHHbIE  MaTepuajbl, NPUMEHSIOMMECS  TPU  BBICOKUX
temneparypax (600° C u BbIIIE), T0HKHBI 001a4aTh IEIBIM PSIIOM CIIEITUDUUIESCKUX
CrorictB. OHHM JIOJDKHBI, HE PAacCIUIABJISAACH, BBIICPKUBATH JCUCTBUE BBICOKHX
TeMIiepaTyp, MpU MOBTOPHOM HArpeBaHWM HE JaBaTh OOJBIIONW OMOJHUTEILHON
yCalKu, ObITh TEPMUYECKU CTOMKMMH (HEOJHOKPATHO BBIIEPKUBATH IMEPEMEHHOE
HarpeBaHWe U OXJIAKJICHHE), B HArpeTOM COCTOSIHUU BBIJICPKUBATH HEKOTOPOE
3aJlaHHOE JaBJIeHHUE, HE Ne(hOPMUPYSICh.

Takum  TpeOOBaHUSM  OTBEYAIOT KEPAMHUYECKHE  TEIUIOU3OJISIIMOHHBIE
Matepualibl (JIErKOBECHBIE OTHEYIOPHI, MEPIUTO-KEPAMUUECKUE U BBICOKOTIOPUCTHIE
JMATOMHUTOBBIC U37eNus U 1p.). [Ipyu KOHTpoOsIe KauecTBa TaKUX MATEPUATIOB OOBIYHO
OTIPENICIISIIOT X OTHEYMIOPHOCTh, BETUYUHY JAedOopMalIliy Mo JaBJICHUEM B HAarpeTOM
COCTOSIHUU, JOTIOJIHUTEIIBHYIO YCAIKY, TEPMUYECKYIO CTOMKOCTb.

OrHeynopHOCThIO HA3BIBAIOT CIOCOOHOCTh MaTepuajga MNPOTUBOCTOSTh, HE
pacIIaBIIsISICh, JEHCTBHUIO BHICOKUX TEMIIEpaTyp.

[Tokazarenem orneynopuoctu (I'OCT 4069—69) aBnsieTca Temneparypa, npu
KOTOpOM 00pasel] UCIBITHIBAEMOI0 MaTepraia B (opMe yCEUEHHON MUpaMUIbl MO/
BIIUSIHUEM COOCTBEHHOTO Beca JMedOpMHUpPYETCS TaKUM 00pa3oM, YTO €ro BEpIIMHA
OITYCKaeTCs JI0 TUIOCKOCTHU MOACTaBKH, HA KOTOPOH 3TOT oOpasell yCTaHOBJICH. JTa

TEMIIEPATypa Ha3bIBACTCA TEMIIEPATYpOM NaJeHUs KOHYyca U Bbipaxaercs B °C.
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OrHeynopHOCTh H3ACIUN OMpPENeNsIoT ciaeaytomuM obpazoM. OT wuzgenus
OTKaJBIBAKOT OTAEJIBHBIE KYCKHM, MU3MEJIbYAIOT UX, PAaCTUPAIOT B CTYNKE M 3aTeM
IPOCENBArOT 4yepe3 cuTo ¢ orBepcTusimMu 0,2 mm. M3 nmosry4eHHOro mopoumka mnpuro-
TaBJIMBAIOT IJIACTUYHOE TecTo, 3arBopsisi ero 10%-HbIM BOJHBIM PacCTBOPOM
neKkcTpuHa. B cneumansHON pazbemMHOUW (opme ¢GopMyroT oOpas3ilpl B BUAE
TPEXTPAHHBIX YCEYCHHBIX MHUPAMHUIOK pasmepoM h==30 mm, a==8 MM u b=2 mm.
@opMy MpeaBAPUTENBHO CMa3bIBAIOT TOHKHMM CJIOEM Ba3eluHa, 3aTeéM B Hee
HaOMBAIOT TPUTOTOBJIEHHYIO MacCy, YIUIOTHSAIOT €€, Cpe3aroT M3JIMIIEK, a
MMOBEPXHOCTH cpe3a 3arnakuBaioT. OTGopMoBaHHEIN 00pa3en BEIHUMAIOT U3 (POpPMBI,
CyliaT CHayalla Ha BO3JlyXe, a 3aTeM B CyHIMJIbHOM 1Kady npu temmnepatype 105—
110° C.

BoicymieHHblii  0Opa3el] yCTaHABIMBAIOT Ha CHELHAIBbHYIO IMOJCTABKY,
BBITIOJTHEHHYIO M3 BBICOKOOTHEYNOPHOM KepamMuku. OOBIYHO Takue IMOJICTaBKU
M3TOTOBIIIOT M3 Maccel, cocrtosmien u3 70% xopyHma m 30% ormeynopHou
miacTuyHou riuHbl. IloncraBka mMeer gopmy Aucka ¢ OOpTUKaMU BBICOTOM 3—95

MM.
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Pucynoxk 6- Cxema TpyOuyaTOil KpUNITOJIOBOM MEUH JJIs ONPECIICHHUS] OTHEYTTOPHOCTH
MaTepHUaoB

Psamom ¢ oOpasiiomM, Ha pacCTOSHUM B HECKOJIHKO MUJIJIMMETPOB,
YCTaHABJIMBAIOT JIBA KOHTPOJIBHBIX KOHYCa (MTUPOCKOMA), OTHEYIMOPHOCTh KOTOPHIX
u3BecTHa. [IpuyeM OTHEYMOPHOCTH OJTHOTO W3 KOHTPOJBHBIX 0OOpa3IoB
(TMPOCKOIIOB) NTOJKHA OBITh HECKOJBKO BBINIE MPEATNOIaraeMo OTHEYMOPHOCTH
UCITBITYEeMOT'0 MaTepuaja, a BTOPOT0O — HECKOJbKO HIKe. Bce Tpu mmpaMuku
JIOJKHBI OBITh YCTAHOBJICHBI HAa OJMHAKOBOM PACCTOSHUU OT IIEHTpa IMOJICTAaBKH.
[Tocne ycraHOBKM 0Opa3IOB MX 3aKPEIUIIOT MyTEM HACBIMAHUS POBHBIM  CIIOEM
BPOBEHB C OOPTUKAMH TMOJACTABKH YUCTOTO KBAPIIEBOTO MECKa.

HarpeBanue 00pa31oB MPOU3BOIAT B JIAOOPATOPHBIX TEYaX Pa3TUIHOU
KOHCTpPYKIMK. Hambonee mupoko [Isi O3TOH IEeMM NPUMEHSIOT TpyOdaThie
KPHIITOJIOBBIE TIEYH, KOTOPBIC MMPOCTHI U YAOOHBI i B KOTOPBIX CPABHUTEIIBHO JIETKO M
OBICTPO MOKHO TOJIYYUTh HEOOXOAMMYIO JJI MCTBITAHUS TeMreparypy (BILIOTH J0
1800° C). CxeMa Takoii nmeuu nokazaHa Ha pUCyHKe 6.

[loacraBky 4 ¢ yCTaHOBIIGHHBIMH Ha HEW MHUPOCKONMAMH 3 TIOMENIAI0T Ha
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KOPYHJIOBBIII CTEpXKEHb O W MEUIEHHO, NEepeMellas BBEpX IITaTUB, BBOAAT B
[EHTPAJIbHYI0O 4YacThb TpyObl 2, B 30HY HauBbIciIed Temneparypsl. llltaTus
3aKPEIUISIIOT BUHTOM 6, 3aKpBIBAIOT KPBILIKY / U BKIIFOYAIOT TOK.

[Ipu mpoBeneHun ombITa HEOOXOAMMO CIEIUTH 32 TE€M, YTOOBI CKOPOCTh
noabeMa TeMIepaTypsl B reun He npesbimaina 10° C B MUHYTY, a IpU TEMIIEPATYPE,
OJM3KOM K MpearnoiaracMoi Temneparype najenus konyca,—5° C B MUHYTY.

Kontpons Temneparypsl 10 900° C OCYyIIECTBISIIOT € MOMOILIBIO XPOMEIb-
aNoMeJIeBOl TepMomapbl, a Mpu OoJjiee BBICOKUX TeMIeparypax IMOIb3yIOTCs
ONTHYECKUM UPOMETPOM, UCTIONB3YS CIEHUATBHOE OTBEPCTUE B MIEUH.

OO>XHT 3aKaHYMBAIOT, KOTJIa MUPAMUJIKA U3 UCIIBITHIBAEMOTO MaTepuaia CBOei
BEPUIMHON KOCHETCS OCHOBAaHMS MOJCTaBKUA. OO00X KEHHbIE 00pa3libl OCTAaBJISIOT B
paboyeM MPOCTPAHCTBE MEYH JI0 MOJHOTO OXJIAKIEHUS. 3aTEM UX BRIHUMAIOT BMECTE
C TIOJICTaBKOM M OCMaTpHUBAIOT, 0Opalas BHUMaHKUE Ha XapakTep nedopmaiuu.

Ecnu, HarpuMep, 1Ba KOHTPOJIBHBIX MUPOCKOIIA UMETU OTHEYNIOPHOCTH 1730 n
1750° C, T. e. ux HoMepa ObuH cooTBeTcTBeHHO [1K-173 1 I1K-175, u ecnu nepsblii
MAPOCKOIl yIaj, a BTOPOW HET, TO OTHEYIMOPHOCTh HCIBITHIBAEMOIO MaTepuasa
cineayet o6o3Haunth TaK: [1K-173 u [IK-175, 1. e. 1730—1750° C.

Ecin oTmMeueHO HempaBWJIbHOE TMAJEHHE MCIBITYyeMOro obpasna Win
KOHTPOJIbHOTO THUPOCKOMNa (Ha CTEHKY Me4Yd WM JAPYr Ha Jpyra), TO HCHbITAHUE
cleyeT MOBTOpUTh. [IprueM BTOpUYHOE MCIIOIB30BAHUE HE YMAaBIIMX MPU OOKUTE
MUPOCKOINOB U UCHBITYEMbIX 00pa3lioB He Jonmyckaercs. B ciyyae mpekpaiiieHus: no
KaKUM-JIMOO TPUYMHAM UCIBITAHUS TOCNe JOCTHxKeHus Temmeparypel  1300° C
BO300HOBJISITh UCIIBITAHUE C ATUMH ke 0OpasliaMu He pekomeHnayerca. HeoOxomumo
3aMEHUTh 00pa3el ¥ MUPOCKOMBI U TOJIBKO MOCHE 3TOTO MPOJOJIKUTh OIBIT.

[Ipu ompeneneHWd OTHEYHNOPHOCTH B KPUITOJOBBIX I€YaXx HEOOXOIUMO
BHUMATEJIbHO CIEAUTH 32 PABHOMEPHBIM PACTIPEICIICHUEM TEMIIEPATYPHI 10 CEUYECHUIO
ey B 30He Harpesa. Ilepea ombITOM peKOMEHyeTCsl TPOU3BOAUTH MPOOHBIN MYCK
neyn M MpOBEpSATh PaBHOMEPHOCTh ee HarpeBaHus. [Ipum oOHapyX eHHUHM MECTHOTrO
neperpeBa HEOOXOMMO T€4Yb BBIKIIOYUTH, TIIATEIBHO MPOBEPUTH €€ MOHTAX H

pacrpeiesieHie KpUIToja, KOTOPhI UTrpaeT pojib MPOBOJHUKA SJEKTPUIECKOrO TOKA
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1 001a1aeT OOJIBIIUM CONIPOTUBICHUEM.

Kpunron—-To Kpomika yroiabHbIX 3JEKTPOJOB ¢ BEIUYMHOM 3epeH oT 1 10 5
MM. MHorma B KauyecTBE KPHUMTOJA HUCIONB3YIOT TaKOW >K€ BEJIUYMHBI KPOIIKY
METAJTypruuecKOro Wiu HE(PTSIHOrO KOKCa, APEBECHOTO YIS WU JIPYTHX YIJIepo-
IUCThIX BemiecTB. [leub HarpeBaeTrcs 3a CYeT TeIla, BBIJCISIOMIEIOCS MPH
MIPOXO0KJIEHNUHU AJIEKTPUUECKOr0 TOKA YEPE3 CIOU KPUIITOJIA.

DIEKTPUYECKOE COMPOTUBIICHUE KPUIITOJIOBOTO CJIOSI MOXKET OBITh Pa3IUYHBIM,
OHO 3aBUCHUT OT KaueCTBa KPHUIITOJIA, OT BEJIMUMHBI 3€PEH U CTEIIECHU €r0 YIIOTHEHUSI.
UeMm menpye 4acTUIlbl KPUIITOJIA U YEM MEHBIIIE CTETEHb UX YIUIOTHEHUS, TEM BBIIIIE
AIIEKTPUYECKOE CONPOTHBIICHHE KPUITOJOBOIO CJOs, TeM 0Oojee BBICOKas
TEeMIIepaTypa pa3BUBAETCS B JAaHHOM MECTe Ne4H. B CBA3M ¢ 3TUM PEKOMEHIyeTCs
BHUMATEJIbHO CJEAWTh 32 PABHOMEPHOCTHIO YIUIOTHEHUS KpUITOJA B TMEYU U 32
OJIHOPOJHOCTBIO €r0 36pPHOBOIO COCTABA.

Pe3ynbTaThl TPOBEJACHHBIX HCIBITAHUM PEKOMEHAYETCS 3aluChiBaTh IO

cienyromei hopme:

Tabmania 8
PCSYJ'IBTEITBI IMPOBCACHHBIX UCIIBITAHUH

Hasanue Tun KoHntposnbnsie Bpewms ot
MmaTepuana | meund | [Tupockomsr Haydaia o0xura Temmepatypa 2
=
B Ipoliecce B MOMEHT 029
1 2 q MUH HACIIBITAaHUS ageHus =
KOHyca =

Oo6pazer; Ne... TIK ... (.. -°C). B nmpumedanun gaeTcsi ONMMcaHue XapakTepa |

MMOCJICA0BATCIbHOCTH IMaACHUS OINBITHBIX KOHYCOB.

Onpenesnenue gepopMauvu MOJA AABJICHUEM NPH BbICOKHX TeMIIepaTypax.
Jedbopmanus maTepuaia 1moJi AaBJICHUEM IPU BBICOKMX TEMIIEpaTypax OIpeesseT
€ro CHOCOOHOCTh TMPOTHUBOCTOSTH OJHOBPEMEHHOMY BO3JCHCTBUIO  BBICOKHX
TEMIIEPATYP U COKUMAIOIIUX YCUJIUHN U SIBIIIETCA OJHUM U3 BAXKHEUIIUX MMOKa3aTeIeu

€TI0 TCPMOMECXaHUYCCKUX CBOMCTB.
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Tak kak BedMYMHA JaBJICHUS TMPU HCHOBITAaHUSAX Ooliee WM MEHee
COOTBETCTBYET YCIIOBUSIM CIIy’KObl MaTe€pHallOB B KOHCTPYKLHMSX, TO OIpPEJEICHHUE
ATOrO MOKA3aTeNsl XapaKTEPU3yeT TEMIIEPATYPHBIEC IPEAEIBbl UX CTPOUTEIBHOU IIPOY-
HOCTH.

MHOro4uCIeHHbBIE METOABI, C TMOMOLIBI0 KOTOPBIX OIIPENEIISIIOT IOBEICHUE
OTHEYIIOPHBIX MAaTepUaJOB IPU OJHOBPEMEHHOM BO3JAECHCTBUM HA HHUX JaBJICHUS
(C’)KMMAIOLEro YCHIIMSI) U BBICOKOM TEMIEPATYpbl, MOKHO pa3JelUTh Ha TP OCHOB-
HBIE TPYIIIIBI.

1. Onpenenenue npeaenaa NTPOYHOCTH MATEPUATIOB MPU CKATHH, HATPETHIX 10
pa3IMyYHON TeMIeparypbl, MPOU3BOAMMOE OOBIYHO C MOMOUIbIO THJPABINYECKOTO
Ipecca B Ipolecce HarpeBaHus: 00pa3LoB.

2. OmnpeneneHue BeNUYUHBI JeopMaluy, HACTYNUBUIEH B HCIBITYEMOM
MaTepuajie I0J JIEUCTBUEM W3BECTHOTO JAaBJICHHUS IPU 3aJaHHOM KOHEYHOH
TeMIEpaType.

3. OmpeneneHue HU3MEHEHHUs BEIMYMHBL JedopMaldyd MpU MOCTOSHHOM
JABJICHUU M MOCTOSHHO MOBBILIAIONICHCS TeMIeparype. DTH ONpPENeseHUs OOBIYHO
3aKaHYMBAIOTCS TOCJIE JOCTHKEHUS 3apaHEee YKAa3aHHOM KOHEYHOM BEIWYMHBI JIe-
dbopmarum.

Metonp! nepBo rpymnnbl MOJTYYUIM OTPAHUYEHHOE TPUMEHEHUE, TaK KaK OHU
HEMPaBUJIBHO OTPAXAlOT YCJIOBHUS CIOYKObl MarepualioB B KOHCTPYKLUSX.
BricokoTemniepaTypHble M OTHEYIOPHBIE TEIUIOM3OJISALMOHHbBIE MaTEepUabl HUKOTAA
B YCJIOBUSIX PEAJIbHOM CIIY» OBl HE MOJBEPIratOTCs TAKMM BBICOKUM JIABJICHUSIM, KaKHUe
OHM BBIJICP>)KUBAIOT TP TaHHBIX HUCIBITAHUSAX.

Metoasl BTOpO#l rpynmnbl MPUMEHSIOT TiIaBHBIM oOpazoMm B CIIA. UcnbiTanus
MPOBOAAT, KakK MpPaBWUJIO, HA LEJIbIX W3IENUAX, HarpeBas HX J0 3aJaHHOMN
TEMIIEPATYPbI U U3MEPSS BOSHUKAIOIIHNE MTPH 3TOM J1e(hOpMaTUBHbBIC U3MEHEHHUS.

Mertonel Tpetbeld Tpynmbel mupoko pacnpoctpaHeHsl B CCCP u B psne
€BpONEUCKUX CcTpaH. [IpemMyIiiecTBO ATHX METONOB 3aKJIIOYAECTCs B TOM, 4YTO
MaTepUall XapakTepus3yeTrcss cpa3y B LIMPOKOM HHTEPBAJIEC TEMIIEPATYp, YTO

MMO3BOJICT [JaTb €MY HauoOoJiee IMOJIHYIO OHICHKY W OIPCACIUTDb 00JaCTh €Tro
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MIPUMEHEHMUSL.

[To T'OCT 4070—48 nedopManuio MaTepHUalioB MOJI IABJICHUEM MPU BHICOKUX
TeMIlepaTypax ONpenessiioT Ha HUIMHIAPUUECKUX oOpasliax, UMEIOIUX TuaMeTp 36
MM u Beicory 50 wMm. BenuunHa gaBiieHHs 711 BBICOKOTEMIIEPATYPHBIX H
OTHEYIOPHBIX TEILIOM30SIHOHHBIX MAaTEPUATIOB MPUMEHSETCS B COOTBETCTBUU C UX
CpeaHeW IUIOTHOCTBhIO. Hampumep, ecim cpenHsisi IUIOTHOCTh HCIBITYEMOTO
maTepuana pasHa 400 xr/cM3, To JaBieHne Npy ero UCIIBITAHUK JaeTcs paBHbIM 0,04
MIla.

s onpenenenust nedopMaliid MaTEpHaOB MO/ JABJICHHUEM IPU BBICOKUX
TeMIiepaTtypax MOpuUMeHsIoT npubop xoHcTpykumu npod. 3. K. Kenepa, a taxxke
MpUOOp ¢ HEMOCPECTBEHHOM Nepeaadeii Harpy3Ku Ha 00pasell.

[Tpubop xonctpykuuu J. K. Kenepa (pucyHok 7) cOCTOUT U3 DAEKTPUUECKOI
KPUNTOJIOBOM €YU, HArPY30UYHOW CUCTEMBI M1 OTUETHOI'O YCTPOICTBA.

OnekTpuyeckas KpUNTOJIOBas Nedb | UMeeT kapoByro TpyOy auamerpom 100
MM. KoHTpons 3a Temmeparypoil BHYTPH I[€YHM OCYUIECTBIISIETCS ONTUYECKHUM

MMUPOMETPOM Yepe3 TOPHU3O0HTAIBHYIO OOKOBYIO TPYOy 2.
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Pucynok 7- O6mmit Bun npudopa O. K. Kenepa nns onpenenenust nedopmanun
MaTepUaJIOB O] HATPY3KOM MPHU BBICOKUX TEMIIEPATYpaXx.

HcnbiTyemblit 00pasel] ycTaHaBIMBAIOT HA HUKHUM IITEMIIEIh, 3aKPETICHHbBIN
B coenuaibHo  oOoiime. ['epmerumzanus pabodero MPOCTPAHCTBA  MEYH
oOecrieunBaeTcsl HAJMYMEM IecoYHoro 3arBopa 24. Hwkuuil mremmenb MOXeT
MepeMeniaThCs BBEPX M BHHU3 C TOMOIIBI0 YCTAaHOBOYHOTO BHHTA 25. [lecounsrii
3aTBOP, YCTAHOBOYHBIM BHUHT CO IITYpPBaJIOM CMOHTHUPOBAaHbl Ha METAIMYECKOU
nojicTaBke 26.

JlaBrenre Ha oOpasel nepeaaeTcsl yepe3 BEpXHUM mreMnenb 4, KOTOpbIN (Tak
K€ KaK U HUKHUU IITEMIENb) U3TOTOBJISIIOT U3 CHEIUAIbHON BICOKOTJIMHO3EMUCTOM
Macchl. Yarmie Bcero — OTO KOPYHJOBBIE W3JENHs, O00Jagaone BBICOKOM
oraeynopHocteio (o 2000° C). OOblYHO Ha KOPYHIOBYIO YacTh IITEMIIENEH
YCTAaHABJIMBAIOT MPOMEXKYTOUHBIE WIMHAPBHI W3 JJIEKTPOJHOrO YISl AUAMETPOM

50—60 MM u BeicoTOM 0K010 70—80 MM. [Ipu 3TOM HamboJee HarpeTble KOHIIbI KO-
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PYHIIOBBIX IITEMIIENEH HaXOASATCS BHE 30HbI MAKCUMAJIbHON TeMmmeparypbl M
NpakTUYeCKd He AePOpMUPYIOTCS Aake MPU MaKCMMaJbHOM HarpeBe mnedu (10
1700—1750° C).

KopyH10BbIE IITEMIIENN NPUMEHSIOT B LEJISIX IKOHOMHUH 3JEKTPOIHBIX YIJIEH.
OnHako KperuieHWe NPOMEXKYTOUYHBIX LWJIMHIPOB K KOPYHIOBBIM IITEMIIEISIM
CONPSKEHO CO 3HAYUTENBbHBIMA TPYAHOCTSMH M IO3TOMY Ha IMpPAKTHKE Yalle
MOJIB3YIOTCSl YTOJIBHBIMH CTEPKHAMH C HEOOJIBIITUMU MPOKIaAKaMHU (TOMUHON 10—
15 MM) U3 3AEKTPOTHOTO YTJIsl.

BepxHuii mremnens Kpenurcs K o0oiime 5, KOTOpas C IOMOILIbIO
COEIMHUTENIbHOM raiiku 6 cBsi3aHa CO IITOKOM, IIEPEIAIOIIUM JAaBJIEHHUE Ha 00pasell.

Peraar 8, co3maromuii maBlieHWe, YKpEIICH JBOWHBIM IIapHUpoM 22 Ha
TJIaBHOU CcTOMKe mpubopa 23. CBoell cpeHel 9acThI0 OH OIMUPACTCS Ha MIAPHKOBBIH
POJIMK 7, TOMEIIEHHBIN B cepbre 9 mroka nasiueHus 10, a K KOHIly pblyara mojiBemu-
BaeTcs TPpy3 3, CO3MAIONIMN HEOOXOAMMOE [aBlieHWE Ha HUCHBITYeMBIH oOpasell.
ITocne okOHYaHUS UCHBITAHUS TPY3 CHUMAETCS, HATPY30UHBIM pblyar BEIBOAUTCS U3
CEpbr'd U OIyCKAaeTCsl BJIOJIb [JIaBHOM CTOMKHU MpHOopa.

Hanpasnsromue ponukn 12 w Bemymuid INTOK JaBICHUS YKPEIUICHBI Ha
ocoObix gepxkatensix 11, perynupyss KOTOpbIE MOXHO OOECHEYHTh TOYHOE
BEPTUKAJIbHOE TIOJIO)KEHHE IITOKA M HEOOXOJUMYH CTENeHb CBOOOJBI €ro
CKOJIBKEHHS B HAITPABJISIFOLIUX.

Msrkum ctanbHBIM TpocukoM 13 mtok 10 coequHeH ¢ CeKTOPHBIM PhIYarom
15, xoTophiii B 10-KpaTHOM yBEIWYEHUU TEPEJAET CMEIIEHUE BEPXHEro MITEMITEIIs
Ha OTCYETHYIO cuctemy. KauaHust CEKTOPHOTO pblyara OrpaHUYEHbl BUJIKON 14,
OTcueTHOE YCTPOMCTBO COCTOMT M3 IIKMBA C YKPEIUICHHOW Ha HEM JUCKOBOM
mkanoit 17. Uepe3 mIKUB MEPEKUHYT B OJMH OOOpOT TOHKWUU rubkuii Ttpoc 16, k
KOTOpPOMY MOJIBEIIEH MITOK 18. ciyKamuii HaTSHKHBIM TPY30M. DTOT IITOK JBUKETCS
B Hampasisitoumx poiukax 19. Mydra 20 cinyxut mis ykpemieHus B Hel
CaMOTIMIIIYIIIETO Tepa, a KpOHITEeWH 21— nis ycTaHOoBKH OapabaHa C YacOBBIM
Mexanu3smMoM. [Ipu orcyTcTBUM camomnucua aedopManus odpaslia perucTpupyeTcs

no mkane 17, oTcuersl mo KoTopoit mpousBoAsTcs B 30-kpaTHOM yBenuueHuu. Llena
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nenenus mkaibl cooTBeTcTBYeT 0,005 MM M3MEHEHUS BRICOTHI 00pasiia.
Harpy3ounas ®u  OTCueTHas CHCTEMBl ypPaBHOBEIIHMBAIOTCS  TI'PY30M,
oMeIaeMbIM Ha IUIONIAJKY, IMOJIBEIICHHYIO K IITOKY 18, mocje 4ero yke Harpy-

’KaeTcsl cucTeMa mprudopa pacyeTHBIM TPYy30M 3.

L

Pucynox 8- IIpubop st onpenenenus neopmaiuyu MaTepraioB Mo HArpy3Kou mpu
BBICOKHX TEMIIEpaTypax ¢ HEMOCPEICTBEHHOW Nepeaaueii Harpy3Ku Ha oOpasell.

[Tpubop nmomyckaeT peryiupoBaHME MJaBJI€HHS Ha o00pasel] CTaHAApTHOTrO
pazmepa ot 0,01 MIla no 1 MIla.

Ha pucynke 8 uzo0paxeH nmpubop ¢ HEMOCPEACTBEHHON Tepenaueii JaBICHUS
Ha oOpaszel]. DTOT NpuOOpP COCTOUT U3 HAIPY30UHOTO armapaTa U JIEKTPOIeUn.

DneKkTpuyeckasl KpUNToJoBas Meyb /2 ¢ BEPTUKAIbHOW >KapoBOil TpyOoi
yCTaHaBIIMBAETCS HA PyHIAMEHTE U3 OTHEYIIOPHOTO KUpIIHUYa.

HcneiTyemsiit oOpaser; 13 BBOAAT B Ne4b CBEPXY CHELHAIBHBIMY LIUIIIAMH U
YCTaHABJIMBAIOT TOYHO B LEHTP HA YTOJBHBIM 3iekTpon 14, ciyxkauui HUKHUM
mramnoM. Harpy3ouHblii ammapaTr ycTaHaBIMBAIOT TakK, YTOOBI MeETAJTIMYECKHl

mramn /1 c YKPCIUVICHHBIM B HEM YTOJIBHBIM OJJICKTPOJAOM HAXOAWJICA B LECHTPC
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KapoBOM TpyObl M TOYHO HaJ HIDKHUM YrojbHBIM InTamnoMm. KpanooOpasHas
CTaHWHA 7, MOAJAEPNKUBAIOIIAS HArpy304HBbIA MeTayuimyeckuid mramn 11, moxer
BpallaTbCsi BOKPYI BEPTUKAIBHOM OCH, HArIyXO 3aKperyieHHOW B MaCCHUBHOM
yyryHHoM Oammake 1. Harpysounsli mrtamm, mMacca KOTOporo okosio 61 kr,
COEJIMHEH MOCPEICTBOM JIBYX TMOKMX METaUIMYECKUX TPOCCOB 8, MPOXOIAIIUX Yepes
JIBE Taphl MKUBOB 9, ¢ MpoTHBOBecOM. Harpy304HbIil mTaMm rnmepeMeniaeTcsi B IByX
HarpasJsronux Koibiax 10.

[IpotuBoBec coctout u3 10 mIacTuH S5 ¢ Maccoit Mo 5 KT U UMEET TapesKy s
JIOTIOJIHUTEIHPHOTO Harpy>XKeHHs 3 M IITOK MpOoTHBOBeca 2. Phruaxok 4 CIy>KUT IS
oOneryeHust OTACJICHUs] IUIACTUH JpYyr OT Jpyra 0Opu uX CHATAU. H3mensis
KOJIMYECTBO IUIACTUH U BEJHMYMHY JOIMOJIHUTEIBHOIO I'py3a, MOKHO PEryJupoBaTh
BEIIMUMHY JaBieHusi Ha oOpazen ot O go 6,1 Mlla. Ilpubop cHabGxkeH mHIKaIou,
no3BoJIAOIIEN (PUKCUpOBaTh JeopMalinio 0opasia ¢ TOUHOCTHIO 10 0,1 MM, a Takxke
CaMOTIUIITYIITIM PUOOpPOM 6.

HcnpiTanue o6pa3oB MPOU3BOIAT CIEAYIOINUM 00pa3oMm.

[Iyrem BbICBEpIMBAaHUA U3 M3JEIUN TOTOBAT IWIMHAPUYECKUE OOpa3Ibl
BbIcOTOM 50 MM u nuameTpoMm 36 MM. OTKIIOHEHUE OT 3TUX Pa3MEPOB JOMYCKACTCS
He Oojnee yeM Ha +1 mMMm. BepxHee um HU)XKHEEe OCHOBaHMS O0pa3lia JOJKHBI OBITH
CTPOT0 MapajuieIbHBIMHU U TIIATEIbHO OTULTU(QOBAHHBIMH.

OOpazen; ycTaHaBIMBAIOT HA HWKHUW IITEMIIENb U BBOIST €r0 B CPEIHIONO
4acTh KapOBOM TpyObl, TIEUH, B 30HY HAUBBICIICH TeMIEpaTyphl.

Mexay oOpa3LoM U yTOJIbHBIMHU CTEPKHSIMU KaK CBEPXY, TaK U CHU3Y KIIaIyT
KpyrJible Tpokiaakd ToamuHod 10 mMm, numamerpom 50 MM, HU3rOTOBIICHHBIE W3
ANEKTPOJHOrO yriisg. bonpmmii [uaMerp MpOKIaZOK MO CPAaBHEHHUIO C JUAMETPOM
CTEp>KHEW oOecreunBaeT PaBHOMEPHYIO MEpeaady AaBJICHHs Ha BCIO TOPLIOBYIO
MOBEPXHOCTh 00pa3la Aake NPy YaCTUYHOM CTOpPaHHUH YTJIs.

[locne BkIIOYEHUS TEYM CHEAST 32 CKOPOCTBIO MOJBbEMA. TEMIEpPATYpHhl,
KOTOpasi BHayaje He JoJbKHAa mnpeBbimars 10° C B MHHYTY, a 3aTeM I[OCje
noctuxenus 600—700° C 4—5° C B MuHyTy.

Kontposns 3a Temneparypoir o 800° C OCYIIECTBISIIOT C TMOMOIIBIO
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TEpMOIIapbl, a NP OOJIBIICH €€ BETUYNHE MOJB3YIOTCS ONTHYECKUM MTUPOMETPOM.
Kaxnpie 10 MuH B pabouem xKypHaje MPOU3BOAT 3alUCh TEMIIEPaTyphl, BpEMEHU U
noKa3zaHuil mpudopa.

Ocob6o otmeuaroT: a) Ttemmeparypy Hadama pasmsruenus (HP), kotopas
(buKkcupyeTcss TpU YMEHBIIEHWHU BHICOTHI oOOpasma Ha 0,3 MM, npuueM 3a
MEPBOHAYAIILHYIO TPUHUMAIOT BBICOTY oOpaslia TMOoCJIe €ro pacimpeHus; ©O)
TEeMIIepaTypy, COOTBETCTBYIOILYIO CxaTUI0 00pasia Ha 40%.

[locne pocTukeHUsT TakOWl BEIWYMHBI CXKATHS HCIBITAaHUE MPEKpallaroT.
Nuorna He ymaercs 3aduUKCHpOBaTH TEMIEpATypy, MPH KOTOpOWl HaOIogaeTcs
cxatue obOpasua Ha 4 u 40%, BCieICTBUE BHE3AITHOTO €0 pa3pyLICHUs] BCKOPE MOCIIe
Havajga pa3MsITdyeHHs WIM Jaxke 0e3 mpeaBapuTeabHON AedopManuu (Hanpumep, y
nuHaca). B sTom ciiywae Temmeparypa, NOpH KOTOPOM MPOUCXOJUT pe3Kas
nedopmaiivisi, 0OTMEUAETCS B TPOTOKOJIE UCTIBITAHUN KaK TEMIIepaTypa pa3pyuieHusl.

[lo nmaHHbBIM  HaOMIONEHUM  ONPENENSIOT  TEMIIEpaTypHBI  HMHTEpBAJ
pa3MsryeHus Marepuana, KOTOPbId COOTBETCTBYET pa3sHocTH Temreparyp 40%-Horo
ckaTusl (MJIM COOTBETCTBEHHO TEMIIEPATYphl Pa3pylICHUs) U HAUally pa3MsITrdeHuUs.

3anuce B paboyeM KypHaje PEKOMEHAYETCS MPOU3BOJIUTH IO ClEAyIoLIEH

dhopme:
No wucnpiTanus ..., npudop ..., Aara ..., HAUMEHOBAHHUE MaTepuaia ..., €ro CpeaHss
IJIOTHOCTS ... KI/M°, y/lelbHas Harpyska Ha obpaser ..... MIIa.
Bpewmst orcueros < Temneparypa B| o Benmnunna
no mpubopam, < | Tem, oC 5 nepopmanuu
MUH .
= T |3 < :
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WcnbiTanust He MOryT OBITh TPUHATHI B CICAYIONUX CIIy4asx: TMpU
HEMpaBWIBHON «rpuboBUAHON» (dopMme aedopmainuu obpasia; nepexkoce obOpasiia;

MIpU OJHOCTOPOHHEM OIUIABIICHUN 00pa3lla WK APYTryuX MPU3HAKAX HEPABHOMEPHOTO
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Harpena.
Bo Bcex aTux ciywasx mocie ycTtpaHeHus nedexrta TpeOyercs MOBTOPUTH

OIIBIT.
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6. IIpakTuyeckoe 3anATHE N6

6.1. UcnibiTanMe IJIMHUCTOTO CHIPHA IJIA MOJyYeHUs KepaM3uTa

[IpoBOAAT MAaKpPOCKONMYECKOE OIHUCAHUE TJIMHBI, ONPEACIIIOT COAECpKAHUE
KPYITHO3EPHHUCTBIX BKIIIOUEHUM, TPaHYJIOMETPUYECKUA M XUMHUYECKUH COCTAaBHI,
IUTACTUYHOCTh M OTHEYNOPHOCTh. JlJIS KaMHEMOJO0OHOTO ChIphs MPOU3BOJISAT
MAaKpOOIHCAaHUE, ONPEAEIIAIOT OTHEYIIOPHOCTh U XUMUYECKUHM COCTAB.

IToaAroToBKY CBIpbSI K O00KHMIY OCYLIECTBJISIOT B 3aBHCHMOCTH OT €ro
CTPYKTYPHO-MEXaHUYECKUX CBOWCTB. [JIMHUCTOE CBIpbE BBICYIIMBAIOT IIPU
temmneparype 105...110°C. T'nmuny B KonmudecTBe 4...5 KT M3MENbYAIOT JEPEBIHHBIM
MECTUKOM UM TMPOCEMBAIOT YEpe3 CHUTO C pasmepoM orBepctud 1 mm. U3
MOATrOTOBIEHHON MpoObl oTOMparoT 300 T rIMHBI U TOTOBAT TECTO HOPMAJIbHOU
(GOpMOBOUHOM BIAXKHOCTU. BlaXHOCTh KOHTPOJIMPYIOT Ha npubope Buka u
OTpENEIAI0T BeCOBBIM criocoboM. M3 Maccel (OpMyIOT TpaHYJIbI-UMIMHIPUKU C
auamMeTpoM U BbicoToM 16 mMm. KoHeTpykuus ¢popMbl MO3BOJSET MPU BIABJIMBAHUU
dbopmyroliel JeTand H3NMILIKAM TJIUHSHOTO TeCTa BBIXOAUTH 4YE€pe3 OTBEPCTHS

(pucynok 9). Kamuenomo6Hoe cbiphe ApOOST M paccenBaOT Ha ¢pakuuu S...10 u

10...20 mm.

1 — nonsbrmko; 2 — dopma; 3 — Gopmytomias aeTanb; 4 — obpaser

Pucynok 9- ®opma 11 M3roToBICHUS TPaAHYI-UWJIUHAPOB.

[Togbop ONMTUMATBLHOTO pPEXHUMA TEPMUYECKONW OOpaOOTKM TpaHyll Mepe
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O00XHUTOM OCYIIECTBIISIIOT ~CIEAylomuM 00pa3oM. [IpurotoBneHHbIE TpaHyIIbI-
WIMHAPUKA (WM KYCOYKM KaMHEBHUJIHOTO ChIpbsi) B KOJWYecTBe 12 ImT. mocie
NOJABSJIKM BBICYIIMBAIOT JI0 MOCTOSIHHOW Macchl npu temmneparype 105...110°C. B
My(QeNbHYIO MeYb, Pa3orpeTyio 10 oaHoi u3 temmepatyp: 200, 300, 400 uiu 500°C,
Ha IIaMOTHOM MOJICTaBKe, MOCHIMTAHHON TIEC KOM, OJJHOBPEMEHHO MOMENIAIOT MO TPH
oOpasua. [Ipo10IKUTENBEHOCTD TEPMOINOATOTOBKH npu yKa3aHHBIX
temrnepatypax— 20 muH. [locie 3Toro rpanyiasl BMECTe C MOJCTABKON MEPEHOCST
IUIsl BCITyYMBAHUSI B CUJIMTOBYIO Teub, pazorperyro o 1140, 1170 wmm 1200° C, u
BBIJIEPKMBAIOT TO 7 MHH TMpPU BCEX COUYETAHMUSIX YKA3aHHBIX TEMIEPATYp
TEPMOMOJTOTOBKM M BCIyuMBaHusA. Eciaum B ey TEpPMOIMOATOTOBKH WM TPHU
MEPEHECEHUN U3 Hee B Medb OOXWra TpaHylbl pa3pylIAlOTCs, HEOOXOAMMO
onpoOOBaTh CIEAYIONIME NpHUEeMbl: 1) O0XKHUTraTh MOJBSJICHHBIE T'PAHYJbl C BIaX-
HOCTBIO Ha 2...4°/0 HI>KEe POPMOBOUHOM O€3 MpeaBaAPUTEIHLHON TEPMOMIOATOTOBKY; 2)
MOCTENIEHHO HAarpeBaTh IpaHysbl ¢cO CKOpocThio 10 ...20° C B | MUH 10 KOHEYHOM
TeMIiepaTypbl TepMomnoJAroToBku: Ilo okoHUYaHMM OOXKHMTa MIAMOTHYIO MOJCTAaBKY
BMECTE ¢ 00pa3laMy BRIHUMAIOT U3 MEUU, OXJIKIAIOT JO KOMHATHON TeMIlepaTyphl,
BU3YaJIbHO ONPENENSAIOT CTENEHb OIUIABJICHUS MOBEPXHOCTHU TpaHysl, 3aMepsAIOT UX
o0beM,' 3aTeM B3BELIMBAIOT U PACCUUTHIBAIOT CPEIHIOI IUIOTHOCThH 3alOJIHUTENS U
ko3 duimeHT BcnyurnBaHus no (opmyie. Pe3ynabTaThl onpeneneHuil .3anrchiBaloT
o hopme Tabauiry 9.

OnTuMasbHbI€ YCIOBUS TEPMOIIOATOTOBKA U OPUEHTHPOBOYHYIO TEMIIEPATypPy
BCIIYYMBAHUS ONPENEISIOT 0 HAaWMEHbLIEH CpelHed IJIOTHOCTU KepaM3uTa H
HauOosnbieMy ko3 duimenTy BcnyuuBanus. [lpu 3ToM rpaHysbl HE TOJKHBI OBITH
nehopMHUPOBaHBI, @ UX TOBEPXHOCTh — OIJIABJICHA.

Ta0mura 9

OmnpeneneHre ONTUMATBHBIX TAPAMETPOB 00KUTA TPAHYII
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Jlia pacuera cpeqHEll IUIOTHOCTH KepaM3UTa HEOOXOIMMO 3HaThb O0BEM €ro
rpanyi. [locnennuii pekoMeH1yeTcs ycTaHaBIMBaTh Ha IPUOOpPE, B OCHOBY KOTOPOTO
MOJIOKEHA  KOHCTPYKLMs, pa3paboTaHHas coTpyaHukamu CuOMpCKOro as-
ToAOpO)KHOrO MHCTUTyTa (r. Omck). IIpubop (pucynok 10) coctouT H3 IBYX
cTakaHoB: BHemrHero 1 u BHyTpeHHero 2. [lociaeaHuii Jerko CKOJB3UT MO CTCHKAM
BHEITHET0 cTakaHa. Ha Hapy»HOW MOBEpXHOCTH CTakaHa 2 depe3 | MM HaHECEHBI
nenenus. Tounocts orcuetoB 70 0,1 MM obecriednBaeTCsi HOHUYCOM — J00aBOYHOM
IIKaIoN 3, YKpEIJIEHHOW Ha BHelTHeM cTakaHe. CTakaH TUIOTHO BXOJUT B THe310 4
HAa BEpXHEW MIMTE 5 OCHOBaHWSA, COCAMHEHHOW C HWXHEW 6 CTepXkHIMH 7, Ha
KOTOpBIE OJIETHI TPYKUHBI-aMOPTH3aTOPhl 8. Mexay BepXHEeH M HWKHEW YacThiO
OCHOBaHUSl YCTAHOBJICH JIEKTPOMArHUTHBIA BHOpaTop 9 ¢ wacroToit konebanuii 50
I'n u perynupyemoil amminTya0il. Baemnunii ctakan npumepno Ha 0,5 oObema 3a-
MOJHSIOT IPOKAJEHHBIM IECKOM, BCTaBIIIOT B HETO BHYTPEHHUM CTAaKaH H
BuOpupytoT 30 ¢, oTMeuas TIIyOMHY MOTPYXCHHS BHYTPEHHEro crakana hi. 3atem
IPUMEPHO %/3 00beMa IIeCKa BBICHINAIOT HA JIACT OyMaru, 3aKjajibIBaloT B CTAKaH
oOpa3zell, 3achllalOT OTCHINIAHHBIM TECKOM, BCTAaBJSIOT BHYTPEHHHMM CTakaH,

BUOpUpYIOT 30 ¢ ¥ OTMEYAIOT NIyOWHY MOTPY)KEHUsI BHYTPEHHETO cTakaHa hy.
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1—BHemHMUIM cTakaH: 2 — BHYTPEHHUW CTakaH; 3 — HOHUYC; 4 — THE310; 5 —
BEPXHSIS IUTNTA; 6— HUXKHSS TUIMTa OCHOBAaHUS; 7 — CTEPXKHH; 8 — MIPYXKHUHBI, 9
— BUOpATOP.

Pucynox 10- [Ipubop nmnst onpeneneHus o0beMa rpanyil.

1- mTatiB ¢ BOPOHKOW M OFOKCOM; 2—COBOK; 5—TEXHHUYECKHE BEChl; 4 — OIOKC
BMecTuMocTbio 50 . .. 100 cM?, 3amonHeHHbIH IeckoM; 5—T0 ke, ¢ YacThIo ecKa U
rpanynamMu; 6 — TO XK€, C TpaHyJIaMH U TECKOM; 7 — TIeCOK, XapaKTepU3yIOIIHA
o0beM rpanyin; 8 — mepHas rnpodupka (10 cm3)

Pucynok 11- Amnmapatypa, ucnosas3yemas 1jis onpeaesieHus: 00beMa KepaM3UTOBBIX
IpaHyJ ¢ MOMOIIbIO IECOYHOT0 00bEMOMEpA.

O6beM rpanysl (cmd):
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7D?
V= h, —h);
2 (h, —h,)
rie D—BHyTpeHHMII JaMaMeTp BHENIHErO CTakaHa, CcM; h;— TorpyxeHue

BHYTPEHHETO CTaKaHa B IMIIMHJIP C IIECKOM IPU OTCYTCTBUU IPaHyJbl, cM; N,—T0 ke,
C rpaHyJIOl KepaM3UTa, CM.

Jlnis obGecrniedyeHus: TOCTAaTOYHON TOUHOCTH U3MEPEHMI 00bEeM CTakaHa JOJHKEeH
ObITh B 5...6 pa3, a TuaMeTp NpUMEpHO B 2 pasa Oosblle u3mepseMoro oopasua. s
cTackaHa guameTpoM 3,9 cM-00BeM TpaHyJIbl MOKET OBITH OTPEETICH MO JaHHBIM

tabaune 10.

[Tpu oTCyTCTBUM yKa3aHHOTO NMpUOOpa 00BEM IpaHysl KepaM3HTa JOIMYCKaeTCs
ONPENENATh C IOMOIIBI0 MPOCTEHIIEro MecoYyHOro obObemomepa (pucyHok 11).
Opnnako omuOKka ombiTa B 3ToM citydae Bo3pacrtaet ¢ 0,1...0,5% 1o 5...10%. Ilecou-
HBII 00bEMOMEpP COCTOUT W3 INTATHBA, HA KOTOPOM YKpEIJIeHa BOPOHKA Ha BBICOTE
3...5 cM OT kpasi Or0KCa BMECTUMOCTBHIO B 3...4 pa3a 0oJibllie BO3MOKHOTO 00beMa
rpanyibl Kepamsurta. I[IpeaBaputenbHO MPOKAJEHHBIM KBapIEBBIM MECOK (Ppakiuu
0,315...0,63 MM yepe3 BOPOHKY 3achlmaloT B OI0OKC 10 oO0Opa3oBaHusi Haj
MOBEPXHOCTHIO KOHYCA; MOCJIEIHUN CPE3at0T HOXKOM M MOBEPXHOCTh IecKa B OIOKce
BBIPaBHUBAIOT. 3aTeM NpUMEpPHO 3/4 mecka u3 OIOKCa BBICHINIAIOT B COBOK, a B OIOKC
3aKJIAJBIBAIOT 3apaHee B3BELICHHbIE |...3 rpaHynsl. 13 coBKa yepe3 BOPOHKY IMECOK
3achimaloT B OIOKC 110 oOpa3oBaHMs KOHyca. M3muiiek mNOoCIeAHEero cpesaroT.
OcTaBIuiics MECOK MOMEIAIOT B MEPHYIO MPOOUPKY U 3aMEPSIIOT 00beM, KOTOPBIN
COOTBETCTBYET OOBEMY TIpaHyl Kepam3uTa. OrmnpeneneHUe MOBTOPSIOT ABAXIbI,
BBIUMCIAS CpeaHuil pe3ynbrar. [lo mMonmydeHHBIM JAaHHBIM MPOU3BOAST pacyer
CpeaHell TUIOTHOCTH 3€peH 3aloJHHUTENs. Pe3ynbTaThl MCHBITAHWUN 3alMCHIBAIOT TIO
dbopme Tabmuisr 10.

Taomuna 10
Omnpenenenre cpeaHel MTOTHOCTH 3€PEH 3allOJIHUTENS B KYCKE B IECOYHOM

obbeMomMepe

HaumenoBanue Macca rpanymel, T O6neM ocrasiierocs | Cpeausis

CBIPBS M TOOABKHU mecka, cMm° IJIOTHOCTh ~ 3€PEH,
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OnpeneneHue ONTUMANbHOM TEMIEPATypbl W HWHTEpPBAJa BCIYYUMBAHUS
MIPOU3BOAAT CIENYIOIMM 00pa3oM. UeTbipe rpaHyJbl-IWIMHIPUKA YCTAaHABIMBAIOT
Ha TOCBIIAHHYI0 MECKOM IIAMOTHYIO IOJCTaBKY TakK, YTOObl TPU M3 HUX pacIlo-
JIarajuch B HIHKHEM CJIO€ TUIOTHO JAPYT K APYTY, a OOqHa— CBEpXY. TepMOnoaroToBka
OCYLIECTBJISIETCS. 10 paHee BBIOPAHHOMY pPEXHUMY, a BCIyYUBaHHE—IIPH
temrepatypax oT -990 no 1250°C c unrepBanom 30°C u BblAEpK KON B o0xure 7
MuH. [Ipu BbIOOpE BapuWaHTOB TEeMIEPATYypPHBIX PEKUMOB YUHUTHIBAIOT PE3YIbTAThI
MPEbIAYIIUX UCTIBITAHUNA. 32 ONTUMAJIBHYIO TEMIIEPATYPY BCITyYHBAHUS TPUHUMAIOT
TeMIepaTypy Hadajla CJIUIaHWs TpaHyl, KOorja II0Clie OCThIBaHUS OHHU IpHU
MOCTYKMBAaHWM HAYMHAIOT OTHEIATHCA JAPYr OT Jpyra ¢ OOHAKEHHEM IOPHUCTOU
CTPYKTYpBI B MecTax KoHTakTa. [Ipu TemmnepaTtypax, OJIM3KUX K TeMIepaType Havyaia
CIIMMaHMus, CTYNMEHW KOHEYHBIX TeMIepaTyp oOxura ymenbmanoT g0 10°C.
PesynbraTel 3anuceiBatoT o ¢popme Tadbauupl 10. [logydyeHHble JaHHBIE UCTIOIB3YIOT
JUIsL OTIpe/ieNieHus uHTepBaia BemyunBaHusi. CtposT rpaduk B koopauHaTax «Cpen-
HAS IUIOTHOCTh KepaM3uTa — TeMIeparypa BCIyYMBaHUS». 3a UHTEpBal
BCIYUYMBAHUSA TPUHUMAIOT pPa3HUIy MEXKIYy ONTUMAJIbHOU  TemmepaTypou
BCIYYMBAHUSA WU TEMIEPATypOH, MPU KOTOPOW IOJY4YEH KEPaM3UTOBBIM I'PaBUU CO
cpenHeil moTHOCThIO 1 r/cm®. Ecii npyu ONTUMANbHOM PEKHMME TEPMOIOATOTOBKU 1
BCIIYYMBaHUs TI0Jy4eH KEPAM3HT CO cpenHel miotHocteio 0,4 r/cM® u menee, T0
JAHHOE ChIPbE€ PEKOMEHAYETCSl MPUMEHSTh B €CTECTBEHHOM cOCTaBe. B mpoTuBHOM
clly4ae ClIeyeT MPOBECTU UCIIBITAHUS IIUXT C 100aBKamHu.

Tabmanma 11

TapupoBouHas TabnauIa A onpeesaeHus: o0beMa IrpaHys Kepam3nuTa
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'l

ho—hy, oM V, em® ’, ko—h., e V, cm?® |‘ b=y, CM V, cmd ii hy—H1, CM V, cm? H ho—hy, CM V, cm? i% ho—T1, CM V, emd
0,25 2,947 0,40 4715 | 055 6488 | 070 8,252 0,85 10.021 | 1,00 11,789
0,26 3,064 0,41 4,833 0,56 6,601 | 0,71 8370 | 0,86 10,138

0,27 3,182 | 042 4,951 0,57 6719 | 072 8488 | 087 10,256

0,28 3,300 | 043 5,069 058 | 6,837 0,73 8,606 | 0,88 10,374

029. | 3418 | 044 | 5187 | 059 6955 | 0,74 8724 | 0,89 10,402

0,30 3,536 0,45 5,304 | 0,60 7,073 § 0,75 8,842 0,90 10,610

0,31 3654 | 046 5,422 - 061 7,191 0,76 8,959 0,91 10,728

0,32 3,772 0,47 5540 | 0,62 7308 | 077 9,078 0,92 10,846

0,33 3890 | 048 5,658 | 0,63 7427 | 078 9,193 093 - | 10,964

0,34 4,008 | 049 5776 | 0,64 17,545 ‘_ 0,79 9313 || 094 | ‘11,082

0,35 4,126 | . 050 5894 | 065 7,663 | 0,80 9431 | 095 |' 11,200

0,36 4243 | 051 6,012 0,66 7,780 0,81 9,549 { 0,96 11,317

0,37 4361 | 052 6,130 | 0,67 7,898 0,82 9668 | 097 11,435

0,38 4479 | 053 6,248 | 0,68 8,016 0,83 9,784 | 0,98 11,553

0,39 4,597 0,54 0,69 8,13¢ | 0,84 9,904 | ,0,99

6,366

11,671
i
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7. IlpakTH4yeckoe 3ansitue Ne7

7.1. U3yuyeHue U CONOCTABJIEHUE CBOMCTB 0TEYECTBEHHBIX PYJOHHBIX H

IT'HAPOMU30JAIIMOHHBIX MATEPHAJTIOB

Tabmuma 12
CpaBHI/ITCHBHBIC CBOMCTBa OTCUCCTBCHHBIX PYJIOHHBIX KPOBCJIBHBIX n
T'HAPOU3OJIAMOHHBIX MAaTCPUAJIIOB
VY aensnas | [Lnomans Bozome- I'ubkocth
HanmenoBanue MIPOHUIIA- [IpouHOCT®,
Mapka macca, | pyJioHa, CTEPHKHSA
MaTepuasa P 2 eMocCTb, d o H/50 mm
/M M MMm/° C
KIla/mun
1 2 3 4 5 6 7
PyGepoun kpoBenbHbiii| PK-420 2700 10 70/10 30/25 340
C KPYITHO3EPHUCTOM
MOCBINKOMN
To ke, ¢ yemyivatoin | PY-350 1700 15 70/10 30/25 320
To ke, ¢ MeNnKoi PM-250 1470 15 70/10 30/25 320
PyGepoun mon- PI1-250 1100 20 40/5 20/18 180
KJIaJOYHBIN
PyGepoun Ha- PK-420-0,6| 3300 10 70/10 30/25 340
TIJIABJIIEMBII
To xe, ¢ kpym- PK-420-1,0| 3700 10 70/10 30/25 340
HO3EPHHUCTO 110- PK-500-2,0f 4150 75 70/10 30/25 400
CBIIIKOM
To ke, ¢ MeNKO- PM-420- 2100 10 70/10 30/25 340
3epHHUCTOM 0,6 PM- 2500 10 70/10 30/25 340
420-1,0
Crexsopyoepous ¢ C-PK 2900 10 80/10 40/0 300
KPYITHO3EPHUCTOMN
ITOCBITITKOM
To ke, ¢ yenryi4aToin C-PU 2300 10 80/10 40/0 300
Crexiiopyoepouns C-PM 2300 10 80/10 40/0 300
TUAPOU3OIISAIIMOHHBIN
[Tepramun kpo- I1-350 750 20 Scm/cyt 10/15 270
Tonb KpoBENbHBIH, TK-350 670 30 90/5 10/20 300
To e, ¢ IecYaHou TI1-350 1200 15 90/5 20/20 280
MTOCBIITKOMN
To xe, ¢ Kpy1I- TBK-420 2500 10 40/10 30/20 300 107
HO3EPHUCTOMN
Tonb rynpokamoBsiii | PI'M-420 1500 20 70/10 20/18 320
['uaponson 'u-1 640 620 20 20 Scm/cyT 10 mepe- 300
'u-2 Scm/cyt ru0oB 300
10 -"-
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1 2 3 4 5 6 7
bpu3zon 6e30cHOBHBIM bp-C, 1500 10 W=2,5% 80%/20 70
bp-11
bp-M, 2000 10 W=2,8 % 38%/20 70/150
bp-T
M3011 0e30CHOBHEBIH IAM,T,D 2000 10 W=1,0% 60%/20 40...120
®DoIbron30 - 2100 10 1500/cyt 100/-15 240
I'mnpocrexno-u3on
Dxapour moj- 3OM
KJIaJI0YHbIH 420-2 3200 10 1500/cyt 40/-20 320
DOM-
-500-2 4200 10 1500/cyt 40/-30 340
To sxe, MOKpOBHBIH DDK-420-1| 3800 10 1500/cyT 40/-30 320
DDOK-500-2| 4800 10 1500/cyT 40/-30 340
7.2. OxkpacoyHble rHAPOU30JIALMOHHbIC MAaTEPHUAJIbI
7.2.1. O0mue TpeOGOBaHMS K THAPOU30JISAMOHHBIM MaTepraIaM
CBoiicTBa MaTepHalioB Bui koHcTpyKini
HazemHbie TOA3EMHBIC KPOBIIH
BononenponuiiaeMocTsb, Harmop BOJIbI, M 10 40 1,0
Koaddutment BogoycroitunBocTr uepes 3
MecC, HE MeHee 0,75 0,8 0,7
Bogonornomenue no macce, %, He 6onee 50 3,0 7,0
HabOyxanwue o oobsemy, %, HE OoJee 1,0 0,8 1,5
TennoycToiunBocTh, © C, HE HIXKE 60 40 70
Temmeparypa xpynkocty, °-C, He BbIIIe 40 -5 -50
TpemuHOyCTONYMBOCT, MM, He OoJee, AJIs:
MTOKPBITUST MOHOJIUTHBIX KOHCTPYKITUH 0,3 0,1 0,5
TO K€, COOPHBIX KEJIe300€TOHHBIX 2,0 0,5 0,4
[Ipenen npounoctu, MlIla, He MeHee, npu:
CKaTuu 1,0 1,0 0,5
pacTsOKeHUH 0,8 0,5 0,3
Koaddurment armocdepocToiikocTu yepes
500 MKI0B, HE MEHEE 0,9...0,8 0,7...0,6 0,95...0,9
[lenouecroiikocTh, pH, HE Oonee 12,0 12,0 8,0
Kucnorocroiikocts, pH, He HIKe 2,0 5,0 6,0
JloAroBEeUYHOCTD, JIET, HEC MCHEE 10 40 10
Taomuna 13

OO6mme TpeOoBaHMs K THAPOU3OJISIITIOHHBIM MaTepraiam




55

7.3. IlpuroroBJieHHe U onpeAeieHHe MAPKH ropsideil OMTYMHO MaCTHKH

butymnas macTtuka npeacTaBiseT coO0M OJHOPOJHYIO MAaccCy, COCTOSILYIO U3
OMTYMHOTO BSDKYLIEIO M HANOJHUTENA. B KadecTBe CBIPBEBBIX MaTepUajoB
npuMeHsoT: Outym serkoriaskuii bBH/ wnu BHK, 6utym TyromiaBkuii KpoBEIbHBIM
BHK, BOJIOKHUCTBIN WX TTBUICBUIHBIN HAIIOJTHUTEb.

B kadecTBe BOJOKHHCTOTO HATIOJHUTEIS IPUMEHSIOT XpU30THIIOBBIN acOecT 7-
ro copra. B KkadecTBe NBUIEBHIHOTO HAIIOJHUTENIS — TOHKOMOJIOTBIA TaJIbK,
CJIAaHLIEBBIE MOPOJIbl, U3BECTHAKHU, JOJIOMUTHI, Tpeme, Mel (Tabnuua 14).

Tabmuma 14- TpeboBaHus K HATIOJIHUTEIIO TSI K3TOTOBJICHUSI MACTUKH

HaunmenoBanue nokazareneu Hopwma

[InoTHOCTB, T/cM?, He Gosee 2,7

Brnaxuocts HanoaHurens, % 1o Macce, He

ooee:

BOJIOKHUCTOT'O 5.0

IIBLJIEBUTHOTO 3,0

3epHOBOM COCTaB HAIIOJTHUTEIIS:

BOJIOKHUCTOTO ITpoxoaut 100 % uepe3 cuto ¢ ceTkoi No
04

MBIJIEBUAHOTO ITpoxoaut 100 % uepes cuto ¢ ceTkon No
02, a Ha cute ¢ cetkoit Ne 009 octaTok He
ooxee 10 %

Metoauka nposeneHusi padorbl. ['opsuyo OUTYMHYIO MAaCTHKY HPUTOTOBJISIIOT
cienyomuM obpa3oM. IlepBoHauanbHO B CMecUTENb C TEIJIOBBIM OO0OTPEBOM
3arpy>karoT KyCKH JieTKoriaBkoro outyma (Hanpumep, bHJI-60/90, BHK-45/180) u
00€3BOXKUBAIOT €ro, 10Bojsg TeMieparypy A0 110...115 °C. [locne 06e3BoKMBaHUS B
pacruiaBieHHbIA OUTYyM 100aBistoT TyromiaBkuii Outym Mapku BHK-90/30 wumum
BHK-90/40 v nipu MOCTOSSHHOM TIEPEMEIIUBAHUN TEMIIEPATYPY BSDKYIIETO TOBOJST
1o 160...180 °C.

KonuyecTBo TyromiaaBkoro OMTyma, BBOAUMOTO B PaCILJIaBJICHHBIN JIETKOIJIaBKHI
OUTYM, 3aBUCHUT OT TpeOyeMOll TeMIEpaTypbl pa3MIryeHusi ONTYMHOT'O BSDKYIIIETO

(Tabmuna 15) u onpenensercs mo Gopmysam:



b=
m L
b,=100-b;
rae by — xonudecTBO TyromiaBkoro o6utyma, %; by;- — KOJIMYECTBO JIETKOIJIABKOTO
outyma, %; t; — Temmeparypa pa3msrdeHusi OMTYMHOTO Bsikymero, °C; tnt, -

TEMIIEpaTypa pa3MSITUYEHUS COOTBETCTBEHHO TYTOIUIABKOTO M  JIETKOIUIABKOTO
outymoB, ° C.
Tabnuma 15

TeMmneparypa pazMsrdeHus OUTYMHOTO BSKYIIETO JIJIsSi MACTHK

Mapka MacTuKu Temneparypa pazMsardeHusi OUTYMHOTO
BSDKYILIETO MO METOAY "Koyblo 1 map", °C
MBK-T-55 45...50
MBK-T"-65 51...60
MBK-T'-75 61...70
MBK-T"-85 71...80
MBK-T"-100 85...95

B Tom cayuae, ecnu Temmnepatypa OMTYMHOTO BSDKYILETO OyJIeT HUXKE 3aJlaHHOM,
HaJ0 YBEIWYUTHb TNPOIICHTHOE COJAEpKaHUE TYrOIUIABKOro OUTyMa U TIOCIE
THIATEIHHOTO TIEPEMENIMBAHUS TTOBTOPUThH SKCIIEPUMEHT J0 TOJy4YeHHUS OUTYMHOTO
BSDKYIIIETO C TpeOyeMoil TeMrepaTypoi pa3MardeHusl.

[Tocne mpoBepkH TemIepaTypbl pasMsrdeHuss OUTYMHOTO BSDKYIIETO BBOJST
HAMoOJHUTENb  OTICIbHBIMH  TOPLHUSMU TIPU  TOCTOSSHHOM  TEpEeMElIMBaHUU.
KonuuecTBo 3arpykaemMoro HamoJHUTENS B KaXJAOW MOPIMU COCTABJISIET MPUMEPHO
1/3 or morpebHOro koiuuyectBa. [Ipy HWHTEHCHBHOM IIOABEME IICHBI BBECJICHHE
HaIOJHUTENS TPEKPAIlaloT A0 TOHWKEHHUS YPOBHSI TMEHBI, MOCIAE 4YEro 3acChIKYy
HaIOJHUTENSL OISATh BO30OHOBIIAIOT. [locie 3arpy3ku HaAMoOJHUTENS BapKy MACTHUKH

npoaoxkatoT npu temmneparype 160...180°C npu mocTossHHOM MepeMEIINBAHUU 0
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ITOJIyYEHHS] OTHOPOJAHOU CMECH.

Mactuka pomkHa OBITH ymoboHaHocuMmoi: mpu Temrepatype 160...180°C
mactuka macco 10 T momkHa CBOOOJHO pacTEKaThCsl MO TMOBEPXHOCTH JIMCTA
nepramuHa pazmepoM 100X50 MM pOBHBIM CII0EM TOJIIUHON 2 MM.

B 3aBucuMOCTH OT MapKu MacTUKa JOJDKHA YIOBJIETBOPSITH TPEOOBAHUSIM,

IIPUBEJICHHBIM B Ta0smIe 16.

Taomuna 16
TpeOoBaHUs K MACTUKAM Pa3IMYHBIX MapOK
Haumenosanue Mapku MacTuK
TnoKasaresen MBK-I'-55 |MBK-I'-65 |MBK-I'-75 |MBK-I"-85/MBK-I"-100
TenmocroiikocTs B Teuenue 5 4, ° C,
HE MeHee 55 65 75 85 100
Temneparypa pasMAardeHus 1o
Meroay "kousbio u map", °© C 55...60 68...72 78...82 88...92 105...110
I'mbxocTs pu Temmneparype(18 +2) °C
Ha CTEP)KHE TMaMETPOM, MM 110 15 20 30 40
Coneprxkanre HamoIHUTENS, %o MO
Macce: BOJTOKHHUCTOrO 12...15 12...15 12...15 12...15 12...15
MBUIEBUHOTO 25...30 25...30 25...30 25...30 25...30

Onpeodenenue mennocmotikocmu. JIjisi  onpefeneHuss TEIIOCTOMKOCTH Ha
obpazerr mepramuHa pasmepoMm 100X50 wmm  HanocaTr 8...10 T MacTHKH,
MpeIBapuTENbHO pazorperor no temmeparypsl 140...160-°C. CBepxy HakIaabIBatOT
JUCT NEPraMUHA TEX XKE pasMepoB M NpuxuMaroT rpy3oM B 20 H nHa 2 4. I'pys
MPUKIIAJIBIBAIOT YEPE3 MIOCKYI0 METALNIMYECKYIO IJIACTUHY TOJIIIMHOW 2 MM, TaKUX
e pa3MepoB, KaK JUCTHI IepraMHuHa.

[Tocne 2 4 BBIACPKKH B HOPMAIbHBIX YCJIOBHUSX OO0pa3ibl MOMENIAIOT Ha
HAKJICCHHYIO MMOJA yriaoM 45° MOACTaBKy, HAXOSIIYyIOCS B CYIIWJIBHOM IIKady,
KOTOPBIM HArpeT 0 TeMIepaTypbl, COOTBETCTBYIOILIEH 3aIaHHON MapKe MACTUKH (CM.
Ttabn. 15). OOpasibl BBIAEPKUBAIOT B MIKagy B TEUCHHE 5 U TPHU IMOCTOSHHOU
TeMIlepaType, MOCJe Yero MX BBIHUMAIOT M OCMAaTpUBalOT. MacTUKy CUHMTAIOT
BbIJIEp>KaBILIed MCIBITAHUE HAa TEIJIOCTOMKOCTb, €CJIM OHA HE MOTEYEeT U HE HAYHET
CI0JI3aTh 110 HAKJIOHHOM MOJCTaBKe.

Onpeodenenue memnepamypvl pasmscuenus. Temneparypy pa3MsArdeHus
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OMTYMHOW MAaCTUKH OIPEACIAIOT MO aHAJOTUU ¢ OMTyMaM# HE(PTSIHBIMH 110 METOIY
"xoutbro 1 map" ('OCT 11506-86).

Onpedenenue cubkocmu. MeToJl OCHOBaH Ha M3rube oOpaslia rnepramuHa C
HAaHECEHHOM Ha HEro MAaCTUKOW IO TMOJYOKPYKHOCTH CTEpPXKHS OIpPEAECICHHOIO
auameTpa npH 3aJaHHou Temneparype. Ha oOpaszen nepramuna pazmepom 100X50
MM PaBHOMEPHBIM CJI0€M HAHOCAT §...10 I MaCTUKH, NPEABAPUTEIHHO PAa30TPETON 10
140...160 °C. Ilocne storo odpaser] 2 4 BbIICPKUBAIOT B HOPMAJIbHBIX YCJIOBHSX, a
3aTEM BMECTE€ CO CTEpPIKHEM, AMAMETP KOTOPOTO MHPHUHAT MJII COOTBETCTBYIOLIEH
MapKy MacTHKH, MTOMEIIAIOT B COCYJ C BOJOM, TeMIepaTypa KOTOPOU TOJIKHA OBbITh
(18 +2) °C, u BeImEpXHMBaIOT B HEM B TeueHUe 15 muH. [0 MpoIIECTBUM yKA3aHHOTO
BpEMEHHU 00pa3ell MEIJIEHHO M3ru0aroT Mo MOJYyOKPYKHOCTH CTEPKHSA B T€YEHHUE 5 C
JULEBOM MOBEPXHOCTHbIO (MACTHKOM) HapyxKy. MacTHKy CUMTAIOT BbIIEp KaBIIEH
UCIIbITaHUE HA TUOKOCTH JUIsl JTAHHOW MapKu, €CJIM Ha MOBEPXHOCTH 00pasiia He oOpa-
3yeTCsl TPEIIHH.

Pe3ynbpTaThl HCTIBITAHUN PEKOMEHAYETCS 3aUChIBaTh MO (Hhopme:
. [IpoexkTupyemasi Mapka MacTUKH - ....
. KonmnuectBo nermiaBkoro 6utyma Mapki ..., %,....
. KonnaectBo TyromiaBkoro Outyma Mapkd .... %,....
. TemmepaTypa pa3mardeHust OuTyMHOro Bsokyero,’ C,....
. Bug mvanoimanTens ....
. ConeprxaHue HaIMOJIHUTEIS B MacTuke, %,....
. TenmocToiikocTs MacTuku, °C,....

. Temneparypa pa3msruenust Mactuku, °C,... .

O 0 3 N W»n kA W N =

. 'HOKOCTh MACTHKM Ha CTEPKHE JUAMETPOM, MM,....

10. BeiBOZI: MacTUKa COOTBETCTBYET MApKE ....
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8. [IpakTHyeckoe 3anATHE Ne§
8.1. MeToabl HCIILITAHUS PYJOHHBIX 0T€4eCTBEHHBIX MaTepHaJioB
(TeopeTHvecKme CBeICHNS)

st pyJIOHHBIX KPOBEJBHBIX W THAPOU3OJISIIUOHHBIX OMTYMHBIX U JIETTEBBIX
MaTEepUaJIOB yCTAaHOBJICHBl OCHOBHBIE TIOKa3aTeNM: pa3pblBHAS Harpyska IpH
paCTSKEHUHU, THOKOCTh, Macca MPOKPOBHOTO COCTaBa, Macca OCHOBHI U OTHOIICHHE
Macchl MPONMUTOYHOIO COCTaBa K Macce AaOCOJIOTHOM CyXOM  OCHOBBI,
BOJIOTIOTJIONICHHE, BOJOHENPOHUIIAEMOCTh, TEMIEPaTypOyCTONYUBOCTh, MOTEPs
Macchl NPU HArpe€BaHUU, MPOYHOCThH CIEIUVICHUS TOCBINKKA C MOKPOBHBIM CIIOEM,
3€pHOBOM COCTaB MOCHINKH, CHIKEHUE Pa3pbIBHOM HArpy3Kd BOJOHACHIIICHHBIX
00pa3IoB MPU PACTIKEHUH.

Kaxxnoe ucnbiTaHue MPOBOIAT Ha Tpex oOpasiax, oTOOp KOTOPBIX JACNIAal0T
cornacHo ['OCT 2678-87. O6pa3iisl nepe MpoBEACHUEM UCIBITAHUNA JOJKHBI OBITH
BBIZIEpKaHbI HE MeHee 2 4 npu Temnepatype (20 £2) °C.

MeToabl HccIe10BaAHUS

Onpedenenue paspvignou Haepysku npu pacmsadxcenuy. CyIIHOCTh METOJA
3aKJII0OYAETCSl B. OMNPEACICHUU CpeAHEH Harpy3ku, HEOoOXOAMMOM sl pa3phiBa
06pa3ioB pazmepamu 50X220 mm.

OOpa3ipl MOMENIAIOT B 3aKUMBI MallluHbI 0€3 mepekocoB. PaccrosiHue mexmy
3@KMMaMH  JIOJDKHO OBITh He MeHee 175 Mwm. [l HCHBITaHHS HUCIOIB3YIOT
pa3pbiBHYI0 MamnHy Mapku PT-250M-2 wnu aHamorvuyHble MalluHBI, WMEIOLIUE
pabouyto yacTh mkaiasl B peAenax ot 0 qo 1000 H ¢ nenoit nenenus ne 6osee 2 H.
CxopocTh nepemMenieHus Mo BMKHOro 3akuma (50 £5) Mm/MuH.

3a BENUWYMHY Ppa3pbhIBHOM HArpy3Kd MPUHUMAIOT cpeaHeapudmeTnyeckoe
pPEe3yNbTaTOB MCHBITAHUNA IIECTH O0O0pasloB (TpeX, BBIPE3aHHBIX B IOMEPEUYHOM
HalpaBJICHUU W3 pPYJIOHA Marepuaiga, W TpeX, BHIPE3aHHBIX B MPOJOJIHLHOM
HaIpaBJICHUN).

Onpeoenenue eubkocmu. Ecnum wMarepuan He o0jagaeT HEOOXO0IUMOM
THOKOCTBIO, YCTAHOBJICHHOM CTaHAApPTOM, TO MPU pa3BEPThIBAHUU PYJOHA WIH
HakJIeiKke TMOJIOTHA Ha CWJIBHO W30THYThIE TTOBEPXHOCTH MOTYT MOSBISTHCA
TPEUIMHbI, YMEHBIIAOIINE BOJOHETIPOHUIIAEMOCTh MaTepUala.

Merton ocHoBaH Ha wu3rHOaHuM OOpa3IOB Marepuajga B BHUJAC IOJOCKHU
pazmepom 20X150 MM 1O MOJYOKPY>KHOCTH METAIIMYECKOTO CTEPXKHS MU
MOCIICAYIOMIEN BU3YAIbHOM OILIEHKE BHEIIHEr0 BUAa Marepuana. J(uamerp
METAJJTIMYECKOTO CTEeP)KHSI W TeMIleparypa BOJBI B COCyJe WJIM BO3AyXa B

MOPO3HJIBHOM YCTaHOBKE JOJDKHBI COOTBETCTBOBATH TPEOOBAHUSM HA HMCIBITYEMBIi
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Marepuanl.

OO6pasibl MaTeprasa U CTEP>KEHb MOMEIAIOT B COCY C BOJAOW U BBIACPIKUBAIOT B
HeM He MeHee 10 wmuH. Ilpm TpoBENEHWHM WCNBITAHWM TPHU OTPULIATEIIBHBIX
TeMIiepaTypax oO0pa3lbl U CTEP>KEHb BBIICPKUBAIOT B MOPO3WIBHOW KaMmepe He
meHee 20 MuH. [lociie BBIAEPKKM KaxAbli o0Opasel] MEIJIEHHO H3ruOaroT 1o
MOJIYOKPYKHOCTH CTEPKHS JIMIIEBOM MMOBEPXHOCTHIO BBEPX B TeueHUe S5 ¢. Bpewms ¢
MOMEHTa U3BATUS 00pa3la U3 cocyJa C BOJAOW WM MOPO3WIBHON KaMephl M Hayala
M3rUOaHMs €ro He JI0JHKHO MPEBBINIATh 15¢.

Martepuan ynoBieTBopseT TpeOOBaHUSIM THOKOCTH, €CITH MOCJIC UCTIBITAHUN Ha
HEM HE BO3HUKAET TPEIINH U OTCIOEHUN MOCHIIKH.

Onpedenenue maccovl nokposHo2o cocmasa. OT coJep>KaHusl TOKPOBHON MacChl
3aBUCUT BOJOHENPOHMULIAEMOCTh M JOJITOBEYHOCTh ITOKPOBHBIX MaTEpHAIOB.
WcnbrTanus npoBosAT Ha oOpasuax pazmepamu 50X 100 mwm.

a) Jlis mMatepuanoB ¢ nbuleBMAHONW nockinkoi. Ilepen ucnbiTaHueM oOpasibl
THIATEIBHO OYMIIAIOT OT MOCHIIKH HIETKON MM CYyXOW XJIOMYaTOOYyMaKHOM TKAHbIO,
B3BEIIMBAIOT (Mp), a 3aTeM OepyT IMUIIAMH WM MHUHIIETOM JUIEBONH CTOPOHOM
BBEpX M TOJIOTPEBAIOT HAJ JJIEKTporuTkod, Harperod o (300 +10)°C. Ilpu
MoIorpeBe 00pasel] JoKeH HaxoauThes Ha paccTostHuH 30...40 MM OT TOBEPXHOCTH
ANEKTPOIUIUTKH. B 3aBUCUMOCTM OT TEMIIEpaTyphl pa3MsAr4eHUsi BKYLIETO U
TOJIIUHBI TOKPOBHOTO CJIOSI oOpasel] HarpeBatoT B TeueHue 15..45 ¢ ¢ Takum
pacyeToM, 4TOObl Ha O00OTrpeBaeMON TMOBEPXHOCTH HE MOSBUIUCH B3IYTHS.
[Tomorpersiii oOpaseln] yKJIaabIBalOT JIMIIEBOM CTOPOHONW Ha CTOJI M HOXOM,
nepeMenasl ero mnapauielbHO JJUHHOM CTOpOHE 00paslia, CHUMAIOT IOJOTPEThIH
CJIOM 1O OCHOBBI, HE HapylIasi IPU 3TOM €€ LIEJIOCTHOCTH.

OOpa3sel] OYHIIAIOT OT HUKHErO MOKPOBHOTO CJIOs, B3BEIIUBAIOT (My), & 3aTeM
AHAJOTMYHO TIOCTYMAIOT C JIMIEBBIM CIIOEM MOKpoBHOro cocraBa. (OOpa3el,
OYMILEHHBIN C 00EUX CTOPOH OT ITOKPOBHOTO COCTABAa, B3BEUIUBAIOT (7113).

Maccy HOKpOBHOTO COCTaBa, I/M2, TIOJCYUTHIBAIOT CJIEAYIOMIUM 00Pa3oM:
C HIDKHEH CTOpOHBI 0Opasna M,=(m;-my)-200

C JIMIEBO# CTOpOHBI 0Opasia M,=(m,-m3)-200

C HOKHEW Y JINIEBOM CTOpOoH M=M,+M;,

rae 200 — nepexoaubiii kodpdunuent ot 0,005 M2 (y 06pas3uos) k 1 M2,

0) s MatepuanoB ¢ KpyMHO3EPHUCTOM M uellyiyaTtod mocklmkamu. Maccy
MMOKPOBHOT'O COCTaBa C HWXHEH cTOpoHbl MY ompenensioT Kak JUisi MaTepualos,
MMEIOIIMX MBUIEBUIHYIO MOCHINKY.

I[J'If{ OIIpCACICHUA MACChlI IIOKPOBHOI'O COCTaBa C HHHGBOﬁ CTOPOHBI C HEC
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CHHMAalOT TOKPOBHBIM CJIIOW BMECT€ C TMOCBIIKOM W TNOMEIAOT B CYXYIO
AKCTPAKIUOHHYIO TUJIB3Y.

Takyio TuiIb3y M3TOTOBISIIOT M3 JIMCTa (PUIBTpOBaIbHOM OymMaru pazmepamu
100X100...150X150 MM, BBICYNIEHHOH JO TIOCTOSHHOM MAaccChl, B KOTOPYIO
3aBOPAUYMBAIOT JKCTparupyeMmblii Martepuasl. [Wib3y C MOKPOBHBIM COCTaBOM U
nochinkoi B3BemmBalOT (W4) > nmomemamT B 3KCTPaKTOp, 3aJIUBAIOT OCH30JI0M U
HAYMHAIOT SKCTparupoBaTh Ha BOJSHOW OaHe. OKCTparupoBaHUE BEAyT [0
MOSIBJIEHUSI 0€CLBETHOrO pacTBopa (y OMTYMHBIX MaTE€pHaJIOB) UM PACTBOpPA, CIIETKA
OKpaIIEHHOT'O B KENThIM LBET (y JAErTeBbIX MarepualioB). Ilocie skcTparupoBaHus
TWIb3y C COJCPKUMBIM TMOJCYIIMBAIOT B BBITSHKHOM IKady [0 yAaJICHHS
pPacTBOpUTENISA, a 3aTEM BBICYIIMBAIOT B CYIIMJIBHOM IIKady MpHU TeMIEparype
105...110 °C no mocrossHHOM Macchl U B3BemnuBaroT W.

Maccy pacTBOpHUMOI 4aCTH MOKPOBHOT'O COCTaBA M1, T, BBIYUCIISIIOT 110
dhopmyie:

M=M4-Ms
Maccy MOKpOBHOI'O COCTaBa ¢ JMIEBOM CTOPOHBI 0OpasLa, I/M?, HOACYH-

TBIBAIOT 110 hopMyJIe
_200-100m
"~ D-(100—N)/100

rie D - pactBopumocth Outyma unu nerts, %; N- comepkaHue HAMOTHUTENS B

ITOKPOBHOM cocTage, %.
Maccy TOKpOBHOrOo cocTaBa JJisi MaTE€pUajoB C KPYHHO3EPHUCTOM,
MEJIKO3EpHUCTON M YelyiyaToi mockmKoi M’ r/M%, onpenenstoT no Gpopmyie
M'=M,'+ M’

Onpedenenue 8000N02NIOWEHUS. Bononornomenue XapaKTepHU3yeTcs
KOJIMYECTBOM BOJIbl, KOTOPYIO BIUTHIBAET CyXOW oOpa3zel mocie Nnorpy>KeHus ero Ha
24 4 B BOAy, Temmeparypa kotopoii (20 +2) °C.

Wcnbrtanue npoBoasaT Ha oOpasuax pazmepamu 100X100 mwm. [lns yctpaHeHus
BIIUSIHUS KAMWUIAPHOTO TIOJICOCa TOPII 0Opa3oB OECIOKPOBHBIX MaTepHAIOB
(mepraMuH, TOJIb OECHOKPOBHBINA) MPEIBAPUTEIHLHO MOKPHIBAIOT TOHKHUM CIIOEM
pacriaBiieHHOro o6utyma. Jjist aToro B 6uTym, pazorpeTsiii 10 Temneparypsl 170 © C,
OIyCKalOT MOOYEpPEaHO BCE YeThipe Topia oOpasua Ha 3..5 MUH, 3aTeM 00pasibl
oxnaxaarot u B3sermBaroT (Wi). ITocne oxnaxkaeHust 00pasipl HOrpysKaroT Ha 1 MUH
B COCY/l C BOJIOM, TemmepaTypa KoTo poit (20 £2) °C, BEITUpAIOT MATKON TKAaHbIO WUITU
¢bunbTpoBanbHOit Oymaroir B Teuenue 30..60 ¢ W BHOBb B3BEHIMBAIOT (712).

[ToaroToBnenHple TakuM o00pa3oM oOpasmbl MOMEMIAIOT B COCYI C BOJOM,
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temriepatypa koropoi (20 £2) °C, Tak, 4ToOBI BBICOTa BOASHOTO CTOJ0a HAJ HUMH
Obu1a He MeHee 50 MM, U BbIAEpKUBaIOT B TeueHue 24 4. [locie cyToYHON BBIAEPKKU
oOpa3iibl U3BJIEKAIOT U3 BOJbI, OOTHPAIOT (PUIBTPOBAIBLHON OymMaroi u B3BEIIMBAIOT
(m3). Bpems 10 B3BeIIMBaHUs HE JODKHO TpeBbImaTh 60 c.

Bogomnornomenue B % (W) onpeaenstor mo gpopmysie

:ms_mz

W, 100

1
Boonornomenye B I/M? OIpeaesIsioT 1o Gopmyie
W2=(m3—m2)100
rae 100 — mepeBoaHor ko3¢ dunueHt pis nepexoqaa ot 0,01 M2 obpasna k 1 M2
MaTtepuana.

Onpeodenenue sooonenponuyaemocmu. OnpelieIeHUe BOJIOHETPOHUIIAEMOCTH
MPOU3BOJISIT MO BPEMEHU, B T€UEHHUE KOTOPOTO 0Opazel] He MPOMyCKaeT BOAY IpH
MTOCTOSIHHOM TUJIPOCTATUYECKOM JAaBJICHUU, WU MO BEIUYUHE THUPOCTATUYECKOTrO
JIABJICHUS, BBIIEPKUBAEMOT0 00pa3iloM B TEYEHUE ONPEICICHHOTO BPEMEHH.

Ucnbrranue npoBoasaT Ha oopasznax 130X 130 mm. [Ipubop ans onpeneneHus
BOJIOHEIIPOHUIIAEMOCTH TPEJICTABJICH HA pUCYHKE 12.

OO6pa3el] MOMEIIAIOT MEXYy PE3UHOBBIMU MPOKJIAIKaMU TPUOOpa, 3aKPHIBAIOT
IJIUTON YW TJIOTHO TPUKUMAIOT MYTeM BpaiieHuss BUHTOB. C TMOMOIIBIO KpPaHOB
YCTAaHaBJIMBAIOT B NOpubope daBjieHUE, NPEAYCMOTPEHHOE TEXHUYECKUMU
TpeOOBaHUSMU HA HCHOBITYeMbI Marepuan. (OOpaser] BBIIECPKHUBAIOT  TPU
MMOCTOSTHHOM JIaBJICHUUW JO TOSIBJICHUSI Karellb BOJbI Ha TMOBEPXHOCTH 0Opasia u
(UKCUPYIOT BpeMs, B T€UEHUE KOTOPOTO 00pasell He MPOMycKasl BOy (MCIIBITAHUE TI0
BPEMEHH, B TEUEHHE KOTOPOTO 00pa3ell He MPOIyCKaeT BOIY).

OO6pasel 3akperuisItOT B IPUOOpe W CO3AAI0T 3aJaHHOE JIaBJICHHE, KaK ObLIO
ykazaHo Bbiie. [lo wucTeUeHHMM BpeMEHH, YCTAaHOBJIEHHOTO TPEOOBAaHUSIMU Ha
Marepuall, oopasell ocmaTpuBaroT. Ha moBepxHocTu o0pasiia He TOHKHO MOSBIISITHCS
MPU3HAKOB TPOCAYMBAHUS BOJABI (MCIBITAHUE MO THAPOCTATUYECKOMY JIaBJICHHUIO,
BBIZICP’)KMBAEMOMY 00pa3IioM B TEUEHHUE OMPEIEIICHHOTO MPOMEXKYTKA BPEMEHH ).

Onpedenenue npouHOCMU CYenieHusi KPYRHO3EPHUCMOU NOCLINKU C NOKPOGHLIM
cnoem. lIpouHoe CclEIUIEHHE KPYMHO3EPHUCTON TOCBHIKKA C TIOKPOBHBIM CIIOEM
rapaHTUPYeT JJIUTEIBHYIO 3alIUTy TOKPOBHOIO MaTepraja OT MPSIMOTo BO3JCHCTBUS
COJIHEYHBIX JIy4el U MEXAaHUYECKUX MTOBPEKICHUN.

HcnbiTanue mpou3BOAAT Ha cyxux oOpasmax pasmepom 50X170 MM ¢
MTOMOIIIBIO PUOOPa, IPEACTABICHHOTO HA PUCYHKE 13.

OOpa3ipl B3BEMIMBAIOT (Mp) W MOMEMIAIOT B 3aXBaThl IUIACTUHKH MPUOODA,
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IIOCJIE YEro HAYMHAIOT Bpamarth pydky. [Ipm BpameHMM pydyKkd IJJACTUHKA C
o0pa3oM MepeMelaeTcss B JBYX B3aUMHO IMPOTHUBOIOJIOKHBIX HAMpPaBICHUSX C
JUHEWHBIM OTKJIOHEHUEM OT XOa IJIACTUHKHU *+ 1,5 MM 101 IIETKOM ¢ rpy30M B 2 KT.
Uucno mnepeMeleHuil IUIACTUHKH —YCTaHABIMBAETCS HOPMATHUBHO-TEXHUYECKOU
JOKyMEHTallMell Ha HUChbITyeMbld Marepuan. OOpaszeny mnociie HUCHBbITaHUS
OCBOOOXKIIAIOT OT OTJICTCBIIICH MOCBHIKKA BCTPSIXUBAHUEM, a 3aTEM B3BEIIMBAIOT (7712).

[Torepro moceinku I, T, onmpenensroT Kak pa3HHUIy Macchl 0o0paslia 10 U TOCHe
UCTIBITAHUS:

I1=mz-m;

Onpedenenue memnepamypoycmotiyugocmu. Jljis UCHBITAaHUS TPUMEHSIOT
obpasubl pazmepamu 50X 100 mm. CymuiabHbIN m1kad HarpeBaroT J0 TeMIepaTyphl,
YCTAaHOBJICHHON TEXHUYECKHUMHU YCIOBUSMU Ha HUCHBITYeMbI maTtepuan. OOpasiibl
MO/IBEIIMBAIOT B MIKa(y B BEPTUKAIBHOM IOJIO)KEHUH, TaK, YTOObI OHH HAXOJUIHChH
Ha paccToAHMHM He MeHee 50 MM OT CTeHOK IKada, U BbIICPKUBAIOT B TE€UEHUE 2 U
npyu  3aJaHHOM Temmeparype. TemmepaTypy B ImKady cileayeT 3aMmepsTh
TEPMOMETPOM Ha YpOBHE Bepxa 00pa3uoB. [locie Boiaepx Kk 00pa3iibl OCMaTpUBAIOT:
OTCYTCTBHE CMEILIECHHSI TOKPOBHOI'O CJIOSl WM B3AYTUH CBHJIETEIBCTBYET O

JOCTAaTO4YHO TGMHGpaTypOYCTOﬁqHBOM MaTcpualic.

% | 0

Boda
e
Bxad

Booa

.
Boixad

e e e e
1

1 — xopnyc npubopa; 2 — pe3WHOBBIE MPOKIANKH; 3 - MPWKUMHAS TUTa; 4 -
oOpaselr; 5 - 3aXKUMHBIE BUHTHI, O - MaHoMmeTp; 7,8 -kpanbl; 9 - pe3uHoBas TpyOKa,

COEIUHSIONIAs MPUOOP C BOJOMIPOBOIOM
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Pucynox 12- ITpubop s onpeneneHus: BOAOHEPOHUIIAEMOCTH

Xod 120mm

.

o

a — oOmuii BuA; 6 - aH; 1 - 3axBar; 2 - IJIACTUHKH; IIETKA; 4 - Tpy3; 5 - pyuka

Pucynox 13- [Ipubop ans onpeneneHust HOTepy NOCHINKU:

8.2. U3y4yeHne HOBBIX BH/IOB PYJIOHHBIX KPOBE/JIbHBIX U
THAPOU30JISINUOHHBIX MaTEPHAJIOB, M3TOTOBJIsIEeMbIX B Poccun coBMecTHO ¢
3apy0exHbIMU GUPMaMHU 110 PeKJIAMHBIM MaTepUaIaM

1. Ilenb paboThI

ITonp3ysice MaTepualaMu peKIamMbl U KOJJIEKIMEN 00pa3LioB MO3HAKOMUTHCS €

HOBBIMM BHUJAMH KpPOBEJBHBIX W THIPOM3OJALMOHHBIX MaTE€pUaJIOB; H3YYUTh HX

CBOMCTBA M 00JIACTH MPUMEHECHHUS.

2. TeopeTruueckue MoJ0KECHUS

KpoBenbHbIC U THAPOU3ONISIIIMOHHBIE CTPOUTEIBHBIC MAaTEPHAIIBI HCITBITHIBAIOT
BIIUSHUE  PA3IMYHBIX  arpeCCUBHBIX  (DAaKTOPOB: TEPEMEHHOH  BIIAKHOCTH,
3HAYUTEIBHBIX KOJCOAHW TEeMIlepaTyp W CHJIOBBIX BO3JCHCTBHI CTaTHYECKOTO WU
JTUHAMUYECKOTO XapaKTepa, a B psAlle CIydaeB — U XUMHUYECKU arpecCUBHBIX Cpel.
CBoiicTBa 3THX MaTepUalOB JOJDKHBI OOEcTeunBaTh HMX HAJEKHYIO paboTy B
YCJIOBHSIX DKCILTyaTaIiu.

KpoBenpHbIE W THAPOW3OISIIIMOHHBIE MaTEpPHANbl BBITYCKAIOTCS B BHJC
PYJIOHOB, JTUCTOB, MAaCTHK, IMYJILCUH, ITACT M MTYYHBIX W3aeauii. B 3aBUCHMOCTH OT
BHJIa TIPOIUTKU PYJIOHHBIC MaTepHasbl Pa3JeisaioTCs Ha TPU OCHOBHBIC TPYIIIHI:
OWTYMHBIE, JCTTEBbIC U MOJUMEPHBIC, HO €CIM B KAaueCTBE HCXOJAHOTO MaTepuasa
Oepercs CMeCh NETTENpPOAYKTOB C HEPTIHBIMHU OUTyMaMH WM TMOJIUMEPAMH, TO
MOJIYJarOTCs  JCTTEOMTyMHBIC, JErTeOMTYMHONOIUMEPHBIC, PE3NHOOUTYMHBIE H
JIpyTUe MaTeprabl.
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Pynonnsie KpoBenbHBIE M THIPOU3OJSILHMOHHBIE MaTepUaibl MOAPA3IEISIIOTCS
TaKk)k€ Ha OCHOBHBIE (pyOepowus, TOJIb, THUAPOW30J), TMOJydaeMble O00pabOTKOM
OCHOBBI (KPOBEIIFHOTO KapTOHa, aCOECTOBOTO KapTOHA, CTEKJIOTKAHH, aTFOMUHUECBOM
GoNbru W IIp.) OPraHUYECKUMH BSDKYIIUMU (OUTYMOM, JIETTEM, IOJUMEPHBIMU
BEILIECTBAMHU, HUX CMECSIMH), U O€30CHOBHBIC (H30JI, OpHU30I), IMOJydacMble MyTeM
NPOKAaTKH Ha KaJlaHApax TEPMOMEXaHHUYECKH O0Opa0OTaHHBIX CMECEH BSIKYIIUX C
HATIOJHUTENISAMU U 100aBKaMHU B MOJIOTHUINA 33JaHHON TOJIIUHBI.

Pynonnsle, OCHOBHBIE MO CTPYKType, MaTepHallbl pa3JeisioTCs elle Ha
MMOKPOBHBIE, MOTyYaeMbI€ ITyTEM MPOMUTKH OCHOBHI OPTAaHMYECCKUMU BSDKYIIUMH H
HAaHECCHHEM Ha TMPOMHUTAHHYID OCHOBY C JBYX CTOPOH IIOKPOBHOTO CIIOSI W3
OpPraHUYECKOTO BSDKYLIETO C HAIIOJHUTENEM, U O€CIIOKPOBHBIE, MTOJIy4aeMbI€ TOJIBKO
MyTeM MIPOITUTKA OCHOBBI OPTaHUICCKUMHU BSKYIIIFIMH.

KpoBns 13 rHOKMX PYJIOHHBIX MAaTEpUATIOB OOBIYHO COCTOUT M3 HECKOIBKUX
CJIOEB, KOTOpbIE O0Opa3ylOT TaK Ha3bIBa€Mbl KpPOBEJbHBIM KoBep. butymnbie
PYJIOHHBIE MaTEpHUabl MPUKIECHBAIOTCA K OCHOBAHHIO, CKIICUBAIOTCS MEXKIY COOOM U
WHOTJIa TIOKPBIBAIOTCSI CBEPXY OMTYMHBIMH MAacTHKaMH, a JICTTEBBIC MaTepHAIbl —
JeTTEeBBIMU MacTHKaMH. [10CKOIbKY KPOBEIBHBIN KAPTOH B ONPEACICHHBIX YCIOBHIX
MOXKET IMOJABEPraTrbCs THUEHUIO, NIl TUIPOU3OJISAIIMOHHBIX pabOT B OTBETCTBEHHBIX
COOPY>KEHHUSIX BBIITYCKAIOT CIEIUATbHBIC PYJIOHHBIE MAaTEPHUAIIbI, Y KOTOPHIX OCHOBOM
CIy’)KUT acOecTOBBI KapTOH, CTEKJIOTKaHb WJIM aliOMHHHEBas (oibra, He

MOBEPKEHHbIE THUEHUIO (TUIPOU30JI, CTEKIIOPYOepou, (oIbronu3oi1 U ap.)

3. Tlpubops! n obopymaoBaHue

VYBeIUn4YnuTeIbHOE CTEKIIO - JyIla, HACTOJIbHAsA JIaMIIa.

4. Marepuainsl
Konnekuus oOpasnoB, pekiamMHble MPOCIEKThI, yueOHas, TEXHUYECKas U

MyOJIMIIUCTUYECKAs JIUTEpaTypa.

5. Metoauka BBIIOTHEHHS paObOThI
1. O3HakoMuUTBCA ¢ MaTEpUAIAMU PEKJIAMbI U KOJJIEKIIMEN MaTeprasoB.
2. OneHuTh CBOWCTBA MAaTEpPUANOB, CpaBHUBAasg HX CO CBOMCTBaMHU
TPAAULIHOHHBIX CTPOUTENIBHBIX MATEPHUAIIOB.
3. M3yuuTh UCXOIHOE CHIPHE ISl MPOU3BOICTBA MAaTEPUATIOB.
4. BpIsBUTH crienupUUecKue CBOMCTBA MaTEPUAIIOB.

5. Ommcath 00;1aCTh MPUMEHEHUS] MATEPUATIOB.
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6. Pa3zoOpatbcs B MecTe pacmojiOK€HUS JAaHHOTO MaTepuana B
KOHCTPYKIIUSIX.

1. I/ISY‘-II/ITB TCXHOJIOTHUIO IIPUMCHCHUS MATCpHUaJIa.

[Topsimok onucaHusi MaTEpPUAJIOB:
1. Ha3Banue marepuaiia u GUpMbI U3rOTOBUTETIS.
2. UcxomHoe chIpbe IS MOJYYEHHS JAHHOTO MaTtepuania.
3. Bun nponykuuu (hopma).
4. CpoiicTBa Matepuarna.
5. Cnenuduyeckrue cBOMCTBA MaTepuaia.
6. [Ipumenenue marepuana.

7. TexHonorus nNpuMeHeHus Marepuaia (rpadpudecKkre mosiCHEHU ).
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