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1. lloka3HMKH NOKE:KOBUOYXOHeOe3NEeKH PeYOBHH I MaTepiaJiB

3rinno  T'OCT 12.1.044-89 «CCBT. Iloxapo-B3pbIBOONIACHOCTh
BelleCTB M MarepuasiioB. HomeHkiaTypa nokazaTened W METOIbl HX
onpeneneHus» [loka3HUKU MOKeKOBHOYXOHEOE3MEeKH PEYOBHUH 1 MaTepialiB
BH3HAYAIOTh 3 METOI0 OTPUMAHHS BUXIIHUX JAHUX AJI1 PO3POOKH CHCTEM IO
3a0€3MEUYCHHIO MOKEXKHOI 0e3neku 1 BUOyX00e3MeKH BiJMOBITHO O BUMOT
HOPM TEXHOJIOT1YHOTO TpoekTyBaHHs, crtaHmaptTiB CCBII, OyaiBenbHUX
HOPM 1 MPaBUJI, MPaBUII OYI0BU €JIEKTPOYCTAHOBOK.

[ToxxerxxoBuOyxoHeOe3neka peYyoBMH 1 MaTepialliB  BHU3HAYAETHCS
MOKa3HUKaMH, BHUOIp SIKMX 3aJIEKUTh BIJl arperaTHOro CTaHy PEYOBHHHU
(MaTepiaity) 1 yMOB HOro 3aCTOCYBaHHS.

[Ipn BU3HAYEHHI MOXEKOBHUOYXOHEOE3NMEKM PEUOBHMH 1 MaTepiaiiB
PO3PI3HAIOTH:
® Tra3d — PEYOBMHHU, TUCK HACHUYEHHUX MapiB SKUX npu Temneparypi 25°C 1 TUCKyY

101,3 kIla mepeuntye 101,3 kI1a;

® DPIAVMHU — PEYOBUHH, TUCK HACUUYEHUX MapIB SAKUX mpu TemrepaTtypi 25 °C 1 TuCKy
101,3 xIla menme 101,3 xIla. /o pimuH BiZHOCSTH TaKOX TBEPAl PEUOBHHH,
TeMIiepaTypa IiaBjieHHs abo kparenafinas skux Menine 50°C;

e TBEpJl PEUYOBUHMU 1 MaTepiaii — IHAWBIAyalbHI PEUYOBUHHU Ta iX CyMIIIEBI
KOMITO3HUIIII 3 TeMIEpaTyporo IuUlaBieHHs abo kparenaaiHHs Ouibme 50°C, a
TaKOX PEUYOBMHU, IO HE MAIOTh TEMIIEPATypH TUTABJICHHS (HAIPUKJIAA, IePEBUHA,
TKaHUHM 1 T I1.);

® W — IUCIIEPTOBaHI TBEP/I PEYOBUHH 1 MaTEpiasikd 3 PO3MIPOM YACTHHOK MEHIIE
850 MKM.

Homenknatypa moka3HUKIB 1 X 3aCTOCOBHICTH JJI XapaKTEPUCTUKU
MOKEeKOBHOYXOHEOE3MEeKH PEUOBHH 1 MaTepiajiB HaBejeH1 B Ta0m. 2.2.1.



ArperatHuit
[Toka3Huk CTaH PEYOBHH MarepiajiB
rasu piauHU | TBepai ITHJT
I'pyna roprovocti + + + +
Temmnepatypa crianaxy — + — —
Temneparypa 3aiiMmaHHs — + + +
Temneparypa camo3aiimMaHHS + + +
KoHneHTpariiitHi MeXi MOIMMPEHHS ITOITYM 5T + +
TemmneparypHi MEXi MOIMIMPEHHS MOJIYM ST +
Temneparypa TaiHHS — — + +
YMOBU TEIIOBOTO cCaMO3aliMaHHs — — + +
MiHiMalIbHA €HEPTis 3amaJTtoBaHHs + + — +
KucueBuii iHaekc — — + —
3naTHICTh BUOYXaTHU Ta TOPITU MPH B3a€EMOJII 3 BOJIOIO, + + + +
KHCHEM TOBITPs Ta iHIIUMHU PEYOBUHAMU
HopMmanbHa mBUAKICT MOMIUPEHHS TOIYM s + + — —
[IBUKICTH BUTOPSIHHSA — + — —
KoedimienT 1uMoyTBOpeHHS — — + —
[Hnexc momupeHHs noaym’ s — — + —
[Toka3HUK TOKCHYHOCTI MPOAYKTIB TOPIHHS MOJIMEPHHUX +
MarepiaiiB
MiHiManbHUN BUOYXOHEOE3EUHUI BMICT KHCHIO
MiHimManbHa ¢dnermaTuszyroua KOHIIEHTpaIlist + + +
dnermaTuzaropa
MaxkcumanbHuit TUCK BHOYXY + + — +
[IIBUKICTH HAPOCTAHHS THCKY BUOYXY + + —
KonuenTtpaniiina mexxa an¢y3iifHOro ropiHHs ra3oBUX + + —
cymileit B MoBITpi
ITpumitku:
1. 3HaK «+» MO3HAYa€ 3aCTOCOBHICTh, 3HAK «—» — HEMOXJIMBICTb 3aCTOCYBaHHS
MOKAa3HHUKA.

2. Kpim 3a3HadeHux B Ta0m. 2.2.1, MOMYCKa€TbCs BUKOPHCTOBYBATH IHIINI TOKAa3HHKH,
OB JIeTaTbHO XapaKTEPU3YIOTh MOKEKOBUOYXOHEOE3EKY PEUOBHH 1 MaTEpialiB.

Uucno TmOKa3HUKIB, HEOOXITHUX 1 JOCTaTHIX JUIS XapaKTePUCTHKHU
MOXKE)KOBUOYXOHEOE3MEeK pPEYOBUMH 1 MaTepialiB B yMOBaxX BHUPOOHMIITBA,
nepepoOKH, TpaHCIOPTYBaHHS Ta 30epiraHHs, BU3HAYA€ PO3POOHUK CHUCTEMU
3a0€e3MeUeHHs TMOXEeKOBHUOyxo0e3nekn o0'ekra abo po3pOoOHUK CTaHIAPTY 1
TEXHIYHUX YMOB Ha pEUOBUHY (MaTepian).

['oprouicTh € KBamiiKamMIHOK XapaKTEPUCTUKOIO 3aTHOCTI PEYOBHH 1
MaTepiaiaiB J0 TOPiHHS 1 3aCTOCOBYETBCS JIsl TAKHX nmoTpeO: kBamidikalli peuoBUH
1 MmaTepiaiiB 3a TOPIOUICTIO; BHU3HAUEHHS KaTeropii 1 Kiacy HpI/IMIHleHB 3a
BUOYXOIOXKEKHOIO Ta MOXKEKHOK HEOE3MEeUHICTIO; IPU POo3poOdlLll 3aX0iB MO0




3a0e3MeYeHHsI MOKEKHOT Oe3MeKH.

3a TrOpIOYICTIO PEYOBMHHU 1 Marepiajau MOJUISIOTh Ha HEroproui,
BKKOTOPIOUI Ta FOPIOYi.

Heroptoui — 11e pe4oBHHU 1 MaTepialiy, K1 He 31aTHI TOPITH Yy TOBITPI.
[Ipore cepen HUX MOXYThb OyTH MOXKEKOHEOE3MEUHI, HAIPUKIA,
OKHCJIIOBaYl 1 pEUOBHHH, 110 BUIUISIOTH TOPIOYl MPOAYKTH MIPH B3aEMOIIT 3
BOJIOI0, KMCHEM a00 3 IHIIUMHU peyoBUHAMHU. Jl0 HEroprouux peuoBHUH
HaJIeKaTh YC1 MIHEpaJbH1 Ta OLIBINICTD IITYYHUX HEOPTaHIYHUX MaTepiaiB.

Baxxkoroprodi — pe4oBHHHU 1 MaTepianu, 10 3[AaTHI TOPITH B MOBITP1
npu Al JpKepena 3amaiioBaHHs, aje He 3[JaTHI CaMOCTIMHO TOpITH MiCis
pioro BuiydeHHs. lle MoOxyTp OyTH KOMIO3HWIIIi, IO CKJIAJAIOTHCA 3
OpPraHiyHOTO MaTepially 1 MiHEpaJIbHOTO HAIIOBHIOBAYA.

['oproui — peyoBMHHM 1 Marepiaiav, L0 3[aTHI 3alMatucd Opu Ali
JoKeperia 3arajtoBaHHs 1 CAaMOCTIHHO TOpITH MICTs HOTO BUITYUYEHHS.

Temnepatypa cnajaxy — 1i¢ HailMeHIlIa TeMIepaTypa KOHIACHCOBaHOI
pPEYOBUHU, NPH SKIM B yMOBax cliellajJbHUX BUIIPOOYBaHb HAJl ii MOBEPXHEIO
YTBOPIOIOTHCA MapH, IO 3/aTHI ClajaxyBaTH Bij JJKepelsia 3arajiOBaHHSA,
aJie MBUAKICTb X YTBOPEHHS P LIbOMY HEJJOCTATHS AJIsl CTIIKOTO TOPIHHS.

Temnepatypa cniajiaxy XxapakTepu3ye YMOBH, 3a SIKHX PEYOBHHA CTa€
nokexxoHeoOesneyHow. llel moka3HUK 3aCTOCOBYETbCS TpH Kiacudikarii
PIAMH 3a CTYNEHEM MOKEKHOI HEOE3MEYHOCTI, MPYU BU3HAYEHHI KaTeropli Ta
Kkjacuikanli NpUMIIIEHb 1 30H 32 MOXKEKOBHUOYXOBOIO HEOE3NEYHICTIO, a
TaKOX MPH po3po0LIl 3aX01B MOKEKOBUOYX00E3MEKH.

TemnepaTypa cnianiaxyBaHHA — 11¢ HaliMEHIIIa TEMIIEpaTypa PEUOBUHH,
Ipu K B yMOBaX CHELlaJbHUX BUIPOOYBaHb PEYOBHMHA BUJUISE TOPIOYI
napu 1 ra3u 3 TakO IBUAKICTIO, 1110 IPH All HA HUX JPKEpesa 3analtoBaHHs
CIIOCTEPITAEThCS 3aliMaHHs (TOOTO BUHHMKAE CTIMKE MOJIYM'SHE TOPIHHS).

TemnepaTypa cnanaxyBaHHSI XapaKTepHU3ye 3IaTHICTb PEUOBUH [0
CaMOCTIMHOTO TOPIHHS 1 3aBXKIM OyBa€ BUIIOIO 3a TEMIEpaTypy Crajaxy.
UuMm MEHIIOW € PI3HUIT MDK TeMIliepaTypaMu clajaxy 1 crajaxyBaHHS
PEUYOBHHH, TUM OUIBIIIE MOKEKOHEOS3MEUHOIO € 1151 PEUOBHHA.

TemnepaTypa cnanaxyBaHHSI 3aCTOCOBYETbCS IPH BCTaHOBJIEHHI
Ipynu TOPIOYOCTI PEYOBHUH, TMPH OINHIN TOXKEXKHOT HEOEe3MeyHOCTi
oOJlafHaHHS 1 TEXHOJIOTIYHUX TMPOLECIB, MPU PO3poOIl 3axoJiB II0JI0
3a0€e3MeUeHHs MOKEKOBUOYX00E3MEKH.

Temmepatypa camocnanaxyBaHHS — II€ HaliMEHIa TemIepaTrypa
HaBKOJIMIIHROTO ~ CEPENOBUINA, TMpH fAKIH B yMOBaxX CHEI[laIbHUX
BUIMIPOOYBaHb CIOCTEPIraeThCsl caMO3aiiMaHHS PEYOBUMHHU. Temmeparypa
caMmocranaxyBaHHsI BUKOPHCTOBYETHCS IS OIIIHKH MOKEXKO-
BUOYXOHE0E3MEeYHOCTI PEYOBHH; BHU3HAYECHHSI TPYNU BUOYXOHEOE3NMEUHOT
cyMimm i BUOOPY Tuiy BHOYyX00e3neuyHOTro oOJiaHaHHS; MPU PO3pOOIl
3aX0JlIB IOJMO 3a0€3MEUYECHHS MO0KEKOBUOYXO0E3MEeKH TEXHOJOTTYHUX
MPOIIECIB.

Konnentpaniiini Mexi mnomwupeHHs mnonym's. HwuwxHs  (BepxHs)
KOHIIEHTpallliHa MeXa TOLIUPEeHHA TMOodyM's - 1€ MIHIMaJbHUN



(MakcUMallbHUN) BMICT TOpIOYOi PEYOBMHM B  OJHOPIAHINA  Ccymimii B
OKHUCJIIOBAJILHOMY CEPE/IOBHUIII, MPU SIKOMY MOKIIMBE TMOLIMPEHHS IMOJyM's IO
CyMiIi Ha OyIb-sIKY B1JICTaHb BiJl JUKEpEIIa 3anajtoBaHHs.

KoHuenTtpatiiini Mexi NOIIMPEHHS MOJyM'st 3aCTOCOBYIOTh NPU BU3HAYEHHI
KaTeropii Ta Kjacy TMPUMIIICHb 3a IOXEKOBUOYXOHEOE3NEUHICTIO; TMpHU
po3paxyHKax BHOyX0Oe3MeYHUX KOHIICHTpaIlid ras3iB, MapiB 1 MWIy BCEPEIHHI
TEXHOJIOTIYHOTO OOJIaJJHAHHS, a TaKOX Y MOBITPI poOOUYOT 30HU 3 MOTECHUIMHUMU
JDKepelnaMM 3alajioBaHHS; TpPU TMPOCKTYBaHHI BEHTWIAIIMHUX CHCTEM; NpU
po3po0ITi 3aX0/iB 3 3a0€3MEUCHHSI TTOKEHKHOT OC3TEKH.

TemnepatypHi Mexi mnomwupeHHs mnoiaym's. Bigomo, 1o KoHIEHTpais
HAaCHUYEHUX MapiB PIAUHU NepeOyBae y IEBHOMY B3a€MO3B'SI3KY 3 ii TEMIEpaTyporo.
BukopucToBYIOYM 1110 BJIACTHBICTH, MOKHA KOHIICHTPAIlIHI MEXI HACHYCHHUX
napiB BUPa)KaTU 4Yepe3 TEMIEPATYypy PIAMHU, NMPHU [KIA YTBOPIOIOTHCS 11 MapHu.
Taki TemniepaTypu MarOTh Ha3BYy TEMIIEPATYPHUX MEX MOITUPEHHS MTOTYM'sl.

TemnepatypHi MeX1 MOMIMPEHHS MOIYyM's - 1€ TaKl TeMIIepaTypu PEUOBUHH,
Opu SIKUX 11 HacHMueHa I[apa YTBOPIOE B OKHCIIOBAJIBHOMY CEpEIOBUIIL
KOHIIEHTpaIlli, 10 JOPIBHIOIOThH, BIAMOBIAHO, HIDKHIN (HUXKHS TeMIepaTypHa
MeXa) 1 BepxHIM (BepXHA TeMIlepaTypHa MeXa) KOHIICHTpPALlIMHUM MeKaM
MOIIUPEHHS TTOTYM .

TemnepaTypHi MexXi cHajlaxyBaHHS 3aCTOCOBYIOTBCA IIPU PO3pPaxXyHKY
M0’KEKOBUOYXOHEOE3NMEUHUX TEMIEPATYPHUX PEXKUMIB POOOTH TEXHOJOTTYHOTO
oOnajHaHHS; OLIHII aBapiiHUX CHUTYyallld, MOB'A3aHUX 3 PO3IUTTAM TOPIOUUX
piAMH; pO3paxyHKY KOHIEHTPALIMHUX MEX ClajaxyBaHHSI; a TaKoX JUiA
XapaKTePUCTHUKHU MOKEKHOT HEOE3MEUHOCT1 PIJIUH.

TemnepatypHi yYMOBH TEIJIOBOIO caMO3aliMaHHS 1€ 3aJeKHICTh MIXK
TEMIIEPaTypOI0 HAaBKOJIMIIHBOTO CEPEAOBHINA, KUIBKICTIO PEYOBHHM (Martepiany) 1
qacoM JI0 11 caMo3aiiMaHHS.

MiHiMalIbHY TEMIIEpaTypy CEepeoBHINA, MPHU SKIM MOXKJIMBE caMO3aiMaHHSI
MaTtepianty, BpaxOBYIOTh IpH BHOOpP1 O€3MeUHUX YMOB 30epiraHHs Ta mepepoOKu
CaMO3alMUCTHUX PEYOBHH.

Bnatnicts BUOyXatu Ta ropiTv MpU B3a€MOJIT 3 BOJIOIO, KUCHEM TOBITPS Ta
IHIIUMU pedoBHHAMH (TOOTO TPH B3aEMHOMY KOHTAKTI PEUYOBUH) - SKICHUN
MOKA3HUK, 0 XapaKTepHu3ye 0COOTUBY MOKEKHY HEOC3MEUHICTh PEUOBHUH.

Jlari mpo HeOe3MeYHIiCTh B3a€EMHOTO KOHTAKTY PEUYOBUH HABOIATH Y
CTaHJIapTax 1 TEXHIYHUX YMOBaxX Ha PEUYOBHHY;, iX BHUKOPHUCTOBYIOTH TMIpH
KAaTEeropitoBaHHI MNPUMILIEHh 3a MOXEXK0-BUOYXOHEOE3MEeUHICTIO; MPU BUOOPI
0e3MeYyHuX YMOB IMPOBEACHHS TEXHOJIOTIYHUX TMPOIECIB T4 YMOB CHIIBHOTO
30epiraHHs 1 TPaHCTIOPTYBAHHS PEYOBUH 1 MaTEpiaiB.

2. MeToau eKCNIEPUMEHTAJIbHOI0 BU3HAYEHHS NOKA3HUKIB
MOKe:KOBUOYXOHeOe3MeKH peuoBHH I MaTepiajiiB

Metoa eKcriepuMeHTAJIbHOI0 BU3HAYEHA IPYIIH HEroOproYmuXx MaTeplamB
Meron He 3aCTOCYEMO  JUist BUIMPOOYBAaHHS IIApyBaTUX MaTepiamiB 1
MaTepiajiB 3 MOKPUTTAMHU 1 OOJTUIIFOBAHHSIM.



Cxema mpwiamy i BHU3HAYEHHS TPYNUd HETOPIOYMX MaTepialiB
npuBeieHa Ha puc. 2.2.1.

LU
T

Puc. 2.2.1. Cxema mnpuiany sl BU3HAYEHHS TPYMH HETOPIOYUX
MaTtepiaiB: 1 - mixcraska; 2 - BUTSKKA; 3 - TEIUIOI30MAMIAHMN MIap 3aXMCHOTO €KPaHy
1 crabumizaTopa; 4 - miy; 5 - Tpumau 3pa3ka; 6 - IpUCTPI JUId ONyCKaHHS 3pas3ka; 7 -
TEPMOEJIEKTPUYHI IMEepeTBOpIOBavi; § - 3axUCHUU ekpaH; 9 - 3axucHuil Koxyx; 10 -
TEIUIO130JA1HIM MaTepiait; 11 - crabuni3aTop MOBITPSHOTO MOTOKY

Posmimennss mpwiany s BUnpoOyBaHb TIOBMHHI TepeadavaTu
BIJICYTHICTh BIUIUBY TSITM TIOBITPS 330BHI, TpsIME COHSYHE CBITIO a0o
MITY4YHE OCBITJEHHS, W0 YTPYJIHSE TIPOBEICHHS BUIMPOOYBaHHA 1
CIIOCTEPEKEHHS 3a MOJTYM'st BCEPEIUHI Teul.

[lepen mnpoBeneHHSM BUNPoOyBaHb CTaOLII3yIOTH pPOOOTY Tieul,
MONEPEIHRO BUWHABIIM 3 HEI TpUMad 3pa3ka 3 MOPUCTPOEM ISl HOTO
ONyCKaHHS. Perymioroum BeTWMYMHY HAIMpYTH, IO TOJAETHCS, HArpiBarOTh
MOCTYNoBO M4 mpoTsirom 2 4 no Ttemmeparypu (750 + 5)°C. Crana
TeMreparypa B Ieui He MOBUHHA 3MIHIOBATUCS Okl HixK Ha 2°C npoTarom
10 xB.

VY Bunaakax npoBeleHHS BUIIPOOYBaHHI B HOBIM Ieyl, MPU 3aMiHl a0o
PEMOHTI OKpEMHUX BY3JIIB IPHIIATy, HEOOX1JHO POBECTU TPAAYIOBAaHHS Ieyl
[IUIIXOM BUMIPIOBAHHS TEMIIEPATypH CTIHKH T€Ul 32 TPhOMa BEPTHKAIHHUX
OCSIX B TOYKaX, BIJIMOBITHUX CEPEIMHI BUCOTH CTIHKH Tedl 1 Ha piBHI 30 MM
BUIIIE 1 HUKYE CEpeHBbOi TOYKU 3a JOMOMOIOI0 CKaHYKYOro MPHUCTPOIO 3
TEPMOCIICKTpUYHUM mepeTBopioBaueM (puc. 3). OcobnmBy yBary ciif
OpUIIIATH  3a0€3MEYEHHI0  KOHTAKTy  MDK  TePMOEIEKTPUYHUM



nepeTBoproBadyeM 1 CTiHKOW  mevi.  [lofoskeHHs ~ TepMOENeKTPUYHOTO
NIEpPEeTBOPIOBaYa HE MOJKHA 3MIHIOBATH MPOTATOM S5 XB JI0 MOMEHTY peecTpariii
TEMIIEPATYPH.

Cepenne apudmeTHUHE 3HAUCHHS BCiX 9 3apeecTpoBaHUX TEMIIEpaTyp Mae
craHoBuTH (835 + 10) ° C, 1 Taka TeMmrepaTypa MOBUHHA MIATPUMYBATHUCS TE€PEN
nmovyaTkoM BumpoOyBaHb. IliniOpaHuii TakuM YMHOM PEXKUM I0Jayi HaMpyrd Ha
HarpiBaJIbHUM €JIEMEHT MIATPUMYIOTH 1 Hajall.

Jlns BumpoOyBaHb TOTYIOTH 5 3pa3KiB JOCITIPKYBAaHOTO Marepianry
niametpom (45-2) mm, Bucororo (50 £ 3) mMm. SIKIO0 TOBIIMHA JOCITIAKYBAaHOTO
MaTepialy CTaHOBUTh MeHIe 50 MM, TO 3pa30K HaOUPAIOTh 3 ACKIIBKOX IIapiB,
mo6 3abe3neuntd HeoOXinHy BucOTy. Illapm B 3pa3ky MawThb Yy CBOEMY
PO3MOPSIKEHH] TUTBKU TOPU30HTAIBHO 1 MIUTEHO 3'€IHYIOTH MiXK COOOI0 CTaJIeBUM
npotoM JiametpoM He Outbiie 0,5 mM. [llapu B 3pa3ky mae B Takuii croci0, o0
poOounii craif TEpMOEIEKTPUYHOTO NEPETBOPIOBAaYa, BCTAHOBJICHHUM B CEpeaMHI
3paska, nepeOyBajil BCEPEIUHI apy MaTepiaiy, a He Ha KOPJOHI pO3/ILTy MIapiB.

3pa3ky MOBHMHHI XapaKTEpPU3yBaTH CEPEAH1 BIACTUBOCTI JOCIIKYBAaHOTO

Marepiaiy.
Yac BunpoOyBaHHs, SIK MpaBUiIo, CTaHOBUTH 30 XB. 3a 11ei yac JOCITaeThes
KIHIIEBa  TEeMIEpaTypHy  pIBHOBary,  pEECTPOBAHUUA  TEPMOEIEKTPUYHI

NIEPETBOPIOBAYIB B I€Yi, YCEPEIMHI 3pa3Ka 1 Ha HOro MOBEPXHi, PO3XOKEHHS M1k
MOKa3aHHSAMU SKUX HE MOBHHHI nepeBulyBatu 2 ° C mpotsarom octanuboro 10 xs.
VY pasi, gkmo TemmnepaTypHe piBHOBary im0 Hemae 3a 30 xB, TO HEOOXIJTHO
MIPOJOBKUTH BUMTPOOYBAHHS 10 MOMEHTY JAOCATHEHHSI KIHIIEBOTO TEMIIEPATypPHOTO
pIBHOBaru, IMEPEBIPSAIOYM TIOKA3aHHS TEPMOEJIEKTPUYHUX TMEPETBOPIOBAYIB 3
iHTEepBaioM 5 xB. I[Ipu NOCATHEHHI TeMIEpaTypHOro PIBHOBArd BUIPOOYBaHHS
MPUTIMHSIE TICHAA 3aKiHYEHHSI OCTAaHHbOTO S-XBWJIMHHUN 1HTEpBal; (IKCYIOTh
TPUBAJICTh BUIIPOOYBaHHSI.

3pa3ok BHUIMAIOTh 3 M€Yl 1 MICHs HOro OXOJIOHKEHHS 10 TeMIlepaTypu
HABKOJIMITHROTO  CEPEOBUINA 3BAXYIOTh (3 ypaxyBaHHSM BIIXOJIB, SIKI
BIJIOKPEMUJIUCS BiJ 3pa3ka 1 BaJM BHU3 B MPOIIECI BUMPOOYBAHHS a00 MICIs HOTo
3aKIHYCHHS ).

BunpoOyBaHHIO MiUIsIraloTh BCl 5 MIATOTOBJICHUX 3pa3KiB. Y MPOTOKOII
BiJIOOpaXkae BCl1 CIIOCTEPEKEHHS, IO CTOCYIOTHCS MOBEIIHKM KOXXHOTO 3pa3Kka B
npolieci BUIpoOyBaHb; BIA3HAYAIOTh BCl BUMAJIKU 3alMaHHs I KOKHOTO 3pa3Ka 1
(bIKCYIOTh X TPUBAJICTb.

3aiiMaHHS BBOXKAIOTh CTIMKUM IPU HASIBHOCTI MOJyM's 710 T1€yl, SIKa BUHUKJIA
IIpU FOpiHHI 3pa3ka i TpuBarouoMy 10 c 1 OubLIe.

OnuiHka pe3yabTaTiB.

OOUYHCITIOITH PI3HUIIO MIXK MAaKCUMAaJIBHOIO 1 KIHIIEBOI TeMIIepaTypaMH 3a
MOKA3aHHSIMU TEPMOCIICKTPUYHUX TIEPETBOPIOBAYIB B TI€4i, HA TIOBEPXHI 1
BCEpEIMHI KOKHOTO 3pa3Ka.

3a OTpUMaHMMH 3HAUEHHSMHU KOXKHOTO 3pa3Ka OOYMCIIOIOTH CEpeIHE
apu(MeTHYHEe 3MIHU TEeMIlepaTypu B Tedi, Ha MOBEPXHI 1 BCEPEAMHI 3pa3Ka 3a
pe3yapTaTaM BUIPOOYBaHb 5 3pa3KiB.

Ha ocHOBI maHMX 1O BU3HAYEHHIO BTPATH MAaCH KOXXKHOTO 3paszka (y



BIJICOTKOBOMY BIJHOIIEHHI JI0 TEpPBICHOI Macu 3pa3ka) OOYHMCIIOIOThH

cepeliHe apru(pMeTUYHE 3HAYEHHS! BTpaTH MacH S5 3pa3KiB.

Ha ocHOBI JaHUX MO BH3HAYEHHIO TPUBAJIOCTI TOPIHHSA KOXKHOTO
3pa3ka OOYMCIIOIOTH CEpPeHI0 apu(PMETHYHY TPHUBAIICTH TOPIHHS 3a
pesynbTaTamu 5 OOpa3uoB BunpoOyBaHHs.

Marepian BIZHOCSTh JO TPYINU HETOPIOYUX, SKIIO JOTpUMaHi
HACTYMHI YMOBH:

e cepenHe apupMeTHUYHE 3MiHA TEMIEpaTypd B Tedi, HA TOBEPXHI 1
BCEpEeNIMHI 3pa3Ka He

e nepeunrye 50 ° C;

e cepenHe apupMeTUUYHE 3HAYEHHS BTPATU Macu Mg 5 3pa3KiB HE
nepeuiye 50% BiJ iX cepeIHbOr0 3HaYEHHs TOYaTKOBOI MacH Miciis
KOHTUI[IOHYBaHHS;

e cepenHe apumeTHYHE 3HAYEHHS TPUBAJIOCTI CTIMKOrO TOPIHHA 5
3pa3kiB He nepeBuinye 10 c. PesynbraTu BunpodyBans 5 O0pa3ios, B
AKUX TPUBAIICTh CTIMKOTO TOpIHHA CTaHOBUTH MeHme 10 c,
MPUIMAIOTh PIBHAMH HYJIIO.

YMOBH 1 pe3ysibTaT BUPOOYBaHb PEECTPYIOTH B TPOTOKOJII.

MeToa eKcnepUMEHTAJIbHOI0 BH3HAYEHHS NMOKA3HUKIB BHOYXH
NWJIOMOBITPAHOI CyMIilII - MAKCMMAJbHUM THCK BHOYXH, HHKHS
KOHLIEHTpPAaliliHAa  MeXa  NOMIHPEHHSI  MOJyM'si, MiHIMaJIbLHUN
BUOYXOHeOe3MeYHNH BMICT KHCHIO 1 MiHIMaJbHA (uerMaTuzyro4a
KOHIIeHTpauia diermaruzaropa.

VYcraHoBKa 11 BU3HAYEHHSI MOKA3HUKIB BHUOYXY NUJIOMOBITPSHUX
CyMIiIlIe TpecTaBIeHa Ha puc. 2.2.2

PeaxuiitHuit mocy, 1o npeacTasiisie cOO0K MUIHIP BUCOTOMO (450 +
25) MM 1 BHyTpimHIM aiametpoM (105 + 5) MM, BUKOHAHMI 3 HEPKaBIIOYOi
cTaii 1 po3paxoBaHuid Ha pobounii THck g0 1 Mlla. Ilocynuna
3a0e3MeueHn mTylepaMu JJisl Mojjadi Ta30BUX KOMIIOHEHTIB 1 IPUEIHAHHS
JaT4YNKA TUCKY.

Kpim MeraneBoi peakiliiHuii MOCYAMHY YCTaHOBKH 3a0e3leucHa
peakuiiftauil mocyauny 31 ckisHoi Tpyou 3a JICTY 8894 (Bucora 450 £ 25),
MM (BuytpimHii giamerpy 105 mm 6e3 -3) i ToBumHa cTiHku (7 = 1) mwm.

Cucrema ra3omniaroToBKH 1 PO3MIJICHHS JTOCHIIKYBAaHOTO PEUOBHHH,
po3paxoBaHa Ha pobounii Thck 10 1 MIla, cknagaeTncs 3:
® KOHYCHOIO pO3NWitoBaya 3 KyToMm po3uuHy (30 + 5) °, skuil €

BEPXHBOIO KPHILIKOK PEAKIIMHOro CyAMHM 1 BUKOHAHUHA 3
HEPKaBIIOYO]1 CTaIl;

e (Qopkamepu, B SKy MOMIIIAIOTh 3pPa30K JOCIIKYBAaHOI PEUYOBUHU
(pekoMeH10BaHa KOHCTPYKIis (hopKamMepu IpUBeIeHa B 10AATKY S);

® 3BOPOTHHUHM KiamaH 1 KJjamaH 3 EJIIEKTPONPHUBOJIOM; Yac BIIKPUTTS
enextponHeBmokianana (0,3 + 0,1) c;

e pecuBepa 3 TpyodornpoBogamu MicTkicTio (1,0 = 0,2) aMm;

e MaHOMeTpa Kjacy TouHocTi 0,25.



YmoBHUI giameTp npoxoay TpyOomnposoi nmoBuHHI Oytu (10,0 + 0,5) MM,
€JIEMEHTU CHUCTEMH Ta30MiArOTOBKU 1 PO3NUIICHHS HE MeHule 10 MM, BEHTUIl HE
MeH1ie 4 MM. JIoBkHHA TpyOONPOBOIIB MI’K PECUBEPOM 1 pO3MMIIOBAYEM IOBUHHA
cknangatu (0,9 = 0,1) m.

_/ T | Basdpr (dpoc Treemarusaron
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Puc. 2.2.2. VYcraHoBka g  BU3HAUEHHS  TOKAa3HWKIB  BUOYXY
MUAJIOTIOBITPSIHUX CYMIILIEH: 1 - peakiilinuii mocyx; 2 - KOHYC po3muwioBada; 3 - hopkamepa;
4 - 3BOpPOTHHH KJamaH; 5 - KjamaH 3 eJIeKTPONpUBOJOM; 6 - MaHOMETp; 7 - pecuBep; 8 —
razoaHanizarop; 9 - mynst ympasmiHHs; 10 - mkepeno 3amamoBaHHsS; 11 - peectpyroua
anapartypa; 12 - 1aT4uK THCKY.

Jlxepeno 3amajioBaHHS, 10 TMPEACTaBIAIOTh COOOI0  HArpiBa€eThCs
eJIeKTpuuHUi cTpyMm Ao temneparypu (1050 + 50) © C cmipamio 3 IpoTy Mapka
X80H20-H (I'OCT 12766,1) miametp 0,8 mm. Homxkwuna cmipani (50 £ 1) mwm,
BHYTpilHIM niametrp croipam (8,0 = 0,5) mm; umcino ButkiB 30; crokuBaHa
noTyxHicTh ipu ctpymi (13,0 £ 0,5) A cranoButs (475 + 25) Bt, yac BUxony Ha
pobouy temmnepatrypy (8 £ 1) c. Cmipans posTaiioBaHa TOpU30HTaJbHO Ha OCI
nuiiHapa Ha Bigctadi (150 £ 5) MM BiJ HHOKHBOTO (hJIaHIIA.

Cucrema peecTpallli TUCKY, IO CKJIAJAa€ThCS 3 AaTYMKA THUCKY 1 BTOPUHHUX
pwiIajiB, TOBMHHA 3a0e3medyBatu Oe3nepepBHY ab0 MHUCKPETHY 3aluc 3MiHU
TUCKY B 4aci B uyacTtoTHOMy aiana3oni Bix 0 g0 300 ['m 3 BepxHBOIO MeXero
BuMipioBaHHa He MeHule 1 MIla. 3a moyatok BiAiKy yacy NpUHMaiOTh MOMEHT
CHpallbOBYBaHHS KJIallaHa PO3MUJICHHS 3pa3Ka JO0CHIKYBAHOTO PEYOBUHH.

KoHTposib BMICTY KHCHIO B peakuliiHii MOCyAHHI 1 pecuBepi 3A1MCHIOIOTH
razoaHajizaTopoM 3 Jiama3oHoMm BumiptoBaHHsa Big 0 g0 21% 00. 1 Mexero
MMOXHOKH TOKa31B He OutbIe + 2,5%.

[lynbT ynpaBiiHHS, 110 3a0e3Meuye eIeKTPOKUBICHHS Ta CHHXPOHI3AIII0 B
3aJ]aH1il MOCIIIJOBHOCTI pOOOTH CUCTEMM PO3NUIICHHS, JKEpelsa 3alajloBaHHs Ta
CUCTEMHU peecTpariii.

[TinroToBka 10 BUTIPOOYBaHb



JlocmikyBaHi ~ pPEUYOBHHH  pO3CIIOIOTH,  MpPH  BUIPOOYBaHHI
BUKOPUCTOBYIOTh 3pa3Kd 3 pO3MiIpaMH YacTMHOK MeHme 50 MKM Juis
MeTaiiB 1 MeHin 100 MKM - IS 1HIIMX PEYOBUH.

[TepeBipst0oTh CTaNeBUN peaKIIHHUNA MOCYUHY HA TEPMETHYHICTb.

TapyroTh cuctemy peectpariii TUCKY.

[IpunaTHICTh yCTAaHOBKU JO POOOTH TEPEBIPSIOTh IO JIIKOMOMAIHN
('OCT  22226), mnoka3HUKM BHOYXYy SKOTO TOBHHHI OyTH piBHI:
MakcuManbHU TUCK BHOYXy (620 + 85) klla, HmxHs koHUeHTpamiiHuii
mexa (34 + 8) r/m’, MiHiMaTbHMI BuOyXoHeGe3meunnii BMicT kucHio (10,2 +
1,0)% 00.

[IpoBenenns BunpoOyBaHb. [OTyeTbcs Ta30Ba CyMill 3aJaHOTO
CKJaay OKpPEMO B peakliifHOMY MOCYAMHI 1 B pecHBepi MO MHapliaibHUM
tuckaM komnoHeHTiB (PK), sikuit BupaxoByeThes 3a hopmyioro (4).

VY peakuiiHOMy TIOCyAMHI TOTYIOTb TIa30BYy CyMIIl 3 TaKuM
pO3paxyHKOM, 11100 3araJbHUA THCK Ta30BOI CyMIilll [EpPEeBUILYBaJIO
atMochepauii He MeHiie HDK Ha 50 klla. [ToTiM cKuIaOTh HAIUIIKOBUI
TUCK 4Yepe3 Ta30aHali3aTop, BHU3HAYAIOUM IpPU LIbOMY BMICT KHUCHIO B
peaKIliiHii MOCY/IrHI.

VY pecuBepi roTylOThb ra3oBy CyMIIl 3 TakKUM pO3pPaxyHKOM, I100
3araJlbHUd THUCK Ta30BOI CyMillll MEPEBUILYBajI0 aTMOC(HEpPHUN HE MEHILE
Hbk Ha 3 50 klla. IloTiM cCKuaalOTh HAAJUIIKOBUM THUCK 4Yepes
razoaHaiizatop 10 MOYaTKOBOIO THUCKY po3nuieHHs (pH), piBHoro (300 +
10) kIla, BuM3HAualouM NpU LBOMY BMICT KHUCHIO B pecuBepi. PizHuug
KOHLIEHTpalli KUCHIO B pEaKIIMHIA MOCYAMHI 1 pecHBEpi HE IMOBHHHO
nepesuiryBatu 0,5% 00.

3BaXKyl0Th 3pa30K JOCHIII)KYBaHOT PEYOBUHU 3 MOXUOKOI HE OiIbIIe
0,01 r 1 momimarTh Horo B hhopkamepy.

BcTraHoBnmOOTE HAa MyJbTI YOPaBIIHHS TPUBATICTh PO3MUICHHS
3pazka. BxioyaroTh JKEpeno 3amalfoBaHHA 1 1O BHUXOJAY Ha PEXUM
OCTaHHBOT'O PO3MUIIIOITH 3pa30kK, (IKCYIOUM MPU LBOMY 3MiHA THCKY B
peakuiitnomy nocynuti 1 kinnese (Tuck PK) B pecusepi. [licis po3nuienss
3pa3ka BU3HAYaIOTh Macy 3JIMIIUBCA B (hopKamepl HEpO3MUIEHOI pEYOBUHHU.

Ominka pe3ynbTaTiB. 3a pe3yjibTaTaMu OAMHUYHOTO BurpoOyBaHHS
BU3HAYAIOTh MaKCHUMaJIbHI 3HAYEHHS HAJJIMIIKOBOTO THCKY Bubyxy i
KOHIICHTPAIIi0 TOCTIKYBaHOT PEYOBUHU y CyCHeH311 3a popMyamMu:
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1€ Ppsp, AP — BIINOBIHO 3HAYEHHA HAJJMIIKOBOIO THUCKY BHOYXY 1



MaKCHUMaJbHOI 3MiHH TUCKY B MPOIEC] OAMHUYHOTO BUIIpoOyBaHHs Klla;

Pa — atMocdepHmit TUCK, KI]a;

Po — po3MipHHit KoedirieHT, klla;

Ps — KOHIICHTpAIIis JOCIIPKYBaHOI PEYOBHMHU B PEaAKIIWHIN MOCYIWHI IS
OJIMHUYHOTO BUIPOOYBaHHS, kr/m>;

M — Maca 3pa3ka B OJUHUYHOMY BUIIPOOYBaHHI, KT}

V., V), — BIINIOBIIHO MICTKIiCTh peakuiitHuii nocynuny i pecusepf, M3;

Pu» Px — BIAMOBITHO MOYATKOBWHM 1 KIHIIEBHH THUCKY B PECHBEpPI B MPOIIECi
OJIMHUYHOTO BUTIpoOyBaHHs, Klla.

[IuTanHs 1151 CAMOKOHTPOJIIO

1. CucteMa OIIIHKA T[OKAa3HUKIB MOKEKOBUOYXOHEOE3MEKH pEYOBUH 1

MaTepiais.
2. OCHOBHI TOKa3HUKH MOKEKOBUOYXOHEOE3MEKH PEUOBUH 1 MaTepiaiB.
3. Metonu EKCIIEPUMEHTAJILHOTO BU3HAYCHHS MOKa3HUKIB
MOXKEKOBUOYXOHEOE3MEeKH PEYOBUH 1 MaTEpialliB.
4. Tloxa3HUKHU MOKEKOBHUOYXOHEOE3MEKH TOPIOYNX Ta3iB.
5. Tloka3HUKHU MOXKEKOBUOYXOHEOE3MEKH TOPIOYHX Ta JETKO3AHNMUCTUX PIJUH.
6. Tloka3HUKKM TOXKEKOBUOYXOHEOE3MEKH TBEPAUX TOPIOYUX PEYOBHUH 1

MaTepiais.
7. Tloka3HUKU MOXKEKOBUOYXOHEOE3MEKU TOPIOYOTO MHITY.

PexoMeHnioBana niteparypa

1. TOCT 12.1.044-89 (ISO 4589-84) CCBT. IloxxapoB3pbIBOOIIACHOCTb
BEIICCTB M MarepuaiioB. HoMeHKIaTypa rmokasareieii 1 MEeTO/IbI X OINpeaciICHU
(CCBII. TloxexxoBuOyxoHeOesneka pedoBMH 1 MarepiamiB. Homenknartypa
MOKa3HMKIB Ta METOJIM iX BU3HAUCHHS).



