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KOHTPOJb 'EPMETUYHOCTI 3BAPHUX
3'€AHAHDb IHEBMATUYHUM I TAJJOI'EHHUM
CIIOCOBAMM

1 META POBOTH

OnaHyBaTd TEXHIKY 1 TEXHOJOTII0 MEPEeBIpKH TIePMETUYHOCTI
BHPOOIB THEBMATHIHHM 1 TAJIOTCHHUM METOaMHU.

2 BCTYIl

I[lpy nHEBMAaTHYHOMY 1 TaJOTEHHOMY METOAAaX MePeBipKH
TepPMETUYHOCTI BHPOOIB B  SKOCTI IEHETpaHTa BHUKOPUCTOBYIOTh
ra3ono/iOHi pe4oBHHU.

[Ipn 1boMy B KOHTPOJBOBAHUX AETANSIX MOXHA CTBOPIOBATH MEHIITY
BCIMYMHY THUCKY Yy TIOpDIBHSHHI 3 BHIAJKaMH BUKOPHUCTAHHS DIiIKHX
neHeTpaHTiB. UYyTiuBICTh IHEBMATHYHOTO 1 TiIPaBIiYHOTO METOJIB
KOHTPOJIFO NMPUOJIHM3HO ojHaKoBa. [Ipu rajoreHHOMYy MeTOAlI KOHTPOIIO
BUKOPHCTOBYIOTh XJIOPBMIIIYIO4i Ta3H, $Ki JIETKO BUSBISIOTBCS 32
JIOTIOMOTOI0 CIIEI[IaJIbHUX MPHJIAIIB, 0 MiABHUIILYE Yy TJIUBICTh KOHTPOJIIO.

OpnHak, yepe3 HeOe3MeuHICTh IIbOr0 METO/TY 3 TOUKH 30py CaHiTapHO-
TiTiIEHIYHUX YMOB, HOTO [OIUIFHO BHUKOPHCTOBYBAaTH TIEPEBAXHO TIPH
KOHTPOJII TePMETHYHOCTI BUPOOIB, sKi BIANOBIAHO IO TEXHOJOTIYHOTO
NpoIleCy BUTOTOBJICHHS TOBHHHI OyTH 3allOBHEHI XJIOPBMIIYIOUUMH
MPOAYKTaMH (CHCTEMH XOJOAWMIBHUX arperatiB Ta IiHIIOI KpPiOTeHHOL
TEXHIKH). BUKOPUCTOBYIOTH rajlOrTeHHUI METO]| TUTBKH IiCIIs TOTePeHBOT
MepeBiPKH TePMETUYHOCTI BUPOOIB MHEBMATUYHUM METOJIOM.
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3 3ATAJIBHI BITOMOCTI

[THeBMaTHUHMIA 1 TaJIOTEHHUI METOAM KOHTPOIIO BHKOPHCTOBYIOTH
JUIL TIepeBipKH BUPOOIB 3aKpUTOrO0 THUMY. Y KOHTPOJILOBaHUU BHPIO
MONAl0Th MPOOHWH Tra3 MiJ HEBEIMKUM HaTHOPMaNbHUM TucKoM. 1106 y
mporieci BUpoOyBaHHA KOHCTPYKIIiSl HE 3pyHHyBaacs, THCK ra3y MijJ 4ac
KOHTPOJIIO HE MOBHHEH MEPEBHIYBATH IPAHUYHO MPHUITyCTUMHN POOOUMid
TUCK. Bucokmii THCK, mo mepeBumye y 1,5 — 2 pasu pobouni,
BUKOPHCTOBYETHCSI B OCHOBHOMY IIPH TiAPaBIiYHUX BHUIPOOYBAHHAX Ha
MIIHICTh, SIKI CTAIOTh MOMEPEJAHIMU MEepe]l KOHTPOJIEM Ha FePMETUYHICTb.
Bci oTBOpH, Uepes AKi MOPOKHIHA IO BUNPOOYETHCS MOXKE CIIONyYaTUCs 3
HABKOJIMIITHIM CepeJoBHIEM ab0 IHIMUMH TOPOKHUHAMH, PETEIHHO
3aKpUBAIOTbCS  TEXHOJOTIYHMMHU  3ariiylikamMu a0  3aBaprorOThCs
TEXHOJIOTIYHUMH IIIBAMHU.

Y NMHEeBMaTHYHHX METOJaX KOHTPONIO 3a MPOOHWH ra3 Haldacrimie
BUKOPHCTOBYIOTh IIOBITPS, a TaKOXX a30T 1 aproH. BuTikaHHS MOXXHa
BUSIBJIATH 32 JOTIOMOTOI0 MIHOYTBOPIOIOYOTO PO3YUHY UM BOJASIHOI BaHHH.

PeecTpartis miaTikaHHS BEACTHCS:

- 3a IOTIOMOT'010 akBapiyma abo 6apoakBapiyma;

- 3a JIONTIOMOT'OI0 MHUJIBHOI ITIHU;

- 10 MAJ[IHHIO THCKY.

[Tpu nmepmromy croco0i BUpIO 3aHYPIOETBCSA Y pe3epByap 3 BOJIOO —
aKBapiyMm, 1 MiJITiKaHHS BHU3HAYAIOTHCS MO TOSBI TOBITPSHUX KYIBHOK.
JdiameTp KyJnbOK, SIKHH 3aJIeXKHUTh BiJ| BIACTUBOCTEH PIAWHU Ta PO3MIipy
MiATiKaHHS, OyAyTh TUM MEHIIE, YAM MEHIIe MmiTikaHHs. | y mepcrnekTusi
BiH MOXKE CTaTH TAaKUM MaJIiM, 110 HOro Ba>KKo OyJie Bi3yaJlbHO BU3HAUHUTH.
Uyrnusicte Metony y mexax 100 mxlla-n/c (10-3 MM pr.cT.-7/C), a y
BUTIAJKYy BHUKOPUCTaHHA OapoakBapiyma (3 BaKyyMyBaHHAM 00 eMy
HATiKaHHS) BOHO IiJBUILYEThCS HA MOPSIOK. Y 3B’S3Ky 3 HEOOXITHICTIO
NPOCYIIyBaHHS BUPOOY 301JIBIIY€ETHCS TPYIOMICTKICTh ONepanii KOHTPOJIIO.
HesBaxaroun Ha 11e, METOJ 3HAXOAUTH MIMPOKE BUKOPUCTAHHS, ISKYIOUH
JOCTYITHOCTI Ta MPOCTOTI.

Y BUNaAKy KOHTPOJIO BEJIMKOTa0APUTHUX BHPOOIB MiATIKAHHS
PEECTPYIOTh 32 JAONOMOIOI0 MWJIBHOI IMiHHM, CTBOPUBIIM THCK IOBITPS B
cepeliHI TOCYJMHU. 3O0BHIIIHIO TOBEPXHIO 3BAPHHUX IIBIB MOKPHUBAIOTH
MTHOYTBOPIOIOYHM PO3YHHOM (BOJHHI PO3YHH MHJIA a00 MHJIBHOTO KOPEHS
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— 50 /1 — 3 gogaBaHHAM 5 T TITIHEpUHY IJIS MiABUIIEHHS B sA3KOCTI HA 1 1
pO3UnHY).

Komu Ha KOHTpoOnbOBaHIH NOBEpXHI € JepeKTH, TO B MICIIIX
BUTIKaHHS TOBITPSl YTBOPIOIOTHCS OynbOamku. MexaHi3M iX yTBOPEHHS Ta
KUTBKICHI XapakTepUCTHUKH B OCHOBHOMY aHAJIOTIUHI MOMEPETHHOMY
metoay. Uyrtnmsicts cmocoby Imlla-i/c (10-2 mxm pt.cT. -11/c). Bin He
nmorpedye pe3epByapiB, MO Ja€ MOXJIIMBICTh KOHTPOIIOBATH BHPOOH
BEJIMKOTO 30BHIIIHBOTO PO3MIpY.

MiHiManpHHN JiaMeTp TeYi, Ky MOXKHA BUSBUTH IUM METOJIOM
KOHTPOJIIO:

_8a
AP (3.1)

JIe G - TMIOBEPXHEBHH HATAT MiHOYTBOPIOIOYOTO po3umHy, ¢ ~ 0,05
H/wm;

AP - mepenaj TUCKiIB ycepeaHHi 1 30BHI TIOCYMHHU.

TakyuM YMHOM, CTBOPHBILIHM BCEPEAMHI IMOCYAMHU HAJTHOPMAIbHHN
tuck 10 I1a, moxxHa BusiBuTH nedekt giamerpom 0,04 M.

I3 30inblIEeHHAM THCKY YYTJIUBICTH METOAY MiJBHIYETHCI. Y
BUNIAJIKy KOHTPOJIIO MaJIOrabapuTHUX BUPOOIB  Te4i  BHSABISIOTH,
3aHYpIOIOYM JIeTalb Yy BaHHY 3 BOAOIO. Y MICISIX BUTIKaHb 3'ABISIFOTHCS
NOBITpsiHI OynbOamiku. Takuii croci® Ha3WBalOTh MTHEBMOT 1 APABIIYHUM.

UyTnuBicTh LOTO METOJAY MOXKHAa BH3HAYUTH, CTBOPUBIIH B
MOCYJIUHI TaKWH TUCK, KOJNHM TOBITPS Kpi3b Micls Ae(eKTiB BUXOIHUTH
okpemuMu OynbOamkamu. l[lopaxyBaBIM KiTBKICTh OCTaHHIX 32 TEBHHIA
MPOMIXKOK 4acy t (¢) i BU3HAUMBIIK NpuOIN3HO aiametp d (MM) OysbOamku
B MOMEHT BiJJpUBaHHS, BU3HAYAIOTH YYTJIMBICTh JAHOTO METOYy KOHTPOJIIO,
BrT.

:7r-n-d3lo,4

6t (3.2)

YyTIMBICTh XapaKTePU3y€ BEIMYUHY BHUSBIECHOTO BHTIKaHHs (M/C)
noBiTpsl, sike nepedysae mix Tuckom 1 Ia. [Toporosa BenmuunMHa 4y TIMBOCTI
IIHEBMOTIIPaBJINYHUX BUNPOOyBaHb ctaHoBuTh 10 BT, a me Ha mopsmok



7

OinpIe, HiX YyTIAUBICTH TIAPABIIYHOTO METOTy KOHTPOITIO.

KoHTponb repMeTHYHOCTI 10 MaaiHHIO TUCKY TOJISTaE y peecTparii
3HW)KEHHS THCKY TIOBITPSA Y MOPOXHHUHI, SIKa BUMIPOOY€ETHCS 32 BU3HAUCHHUN
MPOMIXKOK 4acy. SKiio 00’eM MOpOKHUHM V, a 3MiHa TUCKY B Hil 3a yac At
ckiagae App, TO KUTBKICTh TTOBITPSI BU3HAYAETHCS 110 BiOMil (hopMyi:

Ap,
=V 3.3
Q At (3.3)
Crioci6 MIpU3HauYEHU I JULS MepeBipKH FepMETUYHOCTI

BXKOJOCTYITHUX pO3’€EMHUX Ta HEPO3’€MHUX 3’€IHAaHb, HaAIPHUKIA]
PI3HOMAHITHOTO BHUAY VIIUIbHEHb, Y SKHX CTYIiHb T€PMETHYHOCTI HE
noBuHHa TnepeBumryBati 10 wlla-r/c  (10-1 MM pT.CcT.-/c). mpm
BUKOPHUCTaHHI IbOTO CIIOCO0Y IOCUTh BaKKO BU3HAUUTH MicCIIe Teui.

lajoigHuii  METOX KOHTPOJIO  IIUPOKO  BUKOPUCTOBYETHCS Yy
cepennboMy miamazoHi uytimBocti 100 — 1 mxIla-n/c.

Ilpu rajgoreHHOMy MeETOAI B KOHTPOJBOBAaHY MOCYIUHY 3aMicTh
TOBITPSL 3aKAYyIOTh XJIOPBMIIIYIOUi Ta3W (XJIAIOH, YOTHPUXIIOPUCTHI
ByrJenp) abo cyMmimni iX 3 NOBITpAM. BuTikaHHS Xi1agoHy Kpi3b Micls
JNeeKTiB IIyKalOTh TaJIoreHHUMH Tedolnykadamu [ TU-6 1 BI'THU-7,
oOnmagHaHUMH aTMOC(EpHMMH Ta BAaKyyMHHMH [E€PETBOPIOBAYaMH.
lanoimHi Tewolrykadi BUKOHYIOTBCSA Yy JBOX MojauQikamisx — s
KOHTPOJIIO MPH HAJTUITKOBOMY THCKY KOHTPOJIBHOTO ra3y y BHpoOi Ta mpu
BaKyyMyBaHHI BUPOOY .

Jis ramoreHHWX NepeTBOPIOBAYIB IPYHTYEThCA HAa SBUMI Pi3KOTO
301IbIIEHHS €MiCii TO3UTUBHUX 10HIB 3 IJIATHHOBOTO aHOJA, MiAIrpiTOTo 110
800...900° C, xonu Ha HOro NOBEPXHIO IONAAAIOTh rajoreHu. Edekt
BUHUKAE SK MiJ] aTMOCHEPHUM THCKOM, TakK 1 y Bakyymi. Tomy dyTimBi
eJIeMEHTH aTMOC(EPHOr0 Ta BAKYYMHOT'O IEPETBOPIOBaYa OJHAKOBI. BoHK
SBJIAIOTh  COOOK0 3MOHTOBAaHMI Ha KEpaMiyHIA OCHOBI JioX, SIKUH
CKJIaJaeThCs 3 MIATUHOBOTO aHoja i karona. KepamiuHuii mmnensp, Ha SKAK
HAMOTAHO MiJIrPIBHUN aHO, MIiCTUTh JoMimiku jayxxHuX MmeTaniB (K, Na),
SIK1 MMiJ[9ac HarpiBaHHs BUMIAPOBYIOTHCS I 3a0€3MeuyIoTh TOYaTKOBHIA MOTIK
emicii mo3uTMBHHX 10HIB 3 aHoma. Konmm XnmajoH Kpi3b 30HA MIyKada
NOTPAIUILE B MDKEJIEKTPOJHUN MPOCTIp MEpeTBOPIOBava, aHOAHUH CTPyM
pi3ko 30IIBIIYETBCS, 1 1€ PEECTpye MpHiajd, a TaKoX 3BYKOBHU Ta
CBITJIOBUY 1HAMKATOPH.
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st Bu3HaUeHHS PO3MIpiB BUSBIEHHX TeUild y MPOIIECi BUMPOOyBaHb
Mpare3gaTHOCTI  Tedolllykadya HOoro TpajyiooTh 32 BMOHTOBAHOIO
KaniOpyBaipHOIO Teuero. [paayroBaHHs Tedollykada 3a TaJOreHHOIO
Te4ero, SKIIO Horo 3podutu Oe3nocepeHbO Mepel] BUIIPOOYBaHHAM, Ja€
3MOT'Yy OpPI€EHTOBHO BU3HAYHTH IHTEHCHBHICTH (Q BUTIKaHHS XJIAZOHY Kpi3b
BHSIBJIEHY Tedy, M I1a/c

_Qr,
Ay (3.4)

Q

ne Qr - IOTIK TaJIOreHHOT TeYi,

Or Ta O - BI[UIIKK TeYOIIyKada BiIMOBIAHO IO TaJOTeHHOI Ta
BUSIBJICHOI Teui.

Bigmykytoun Teui, BUHOCHHH 30HA Tpeba moBinmsHO (= 0,5 cm/c)
NepecyBaTH y3I0BK KOHTPOJILOBAHOTO MIBa, 0€3 TOMITOBXIB 1 MPUCKOPEHb.

BunpoOyBaHHS JOLIMBHO PO3NOYMHATH 3 HEBEIMKUMH THUCKaMHU
XJIaIoHy, 100 BUSBHTH BenuKi Tewi. Komm iX ycyHeHO, BUIpOOyBaHHS
pOOJIATH MiJ BUIMUMH THCKaMH, MO0 3a0e3MednTH MOTpiOHY YyTIMBICTH
KoHTpomo. J[ist 3amoOiraHHs 3HAYHUM BHTIKAHHAM XJIaIOHY ITiJ dYac
BUSIBJICHHS BEJIMKUX TEYild, Iepe] TaJIOTeHHHMM KOHTPOJIEM IIOTPiOHO
MPOBOJIUTH ITHEBMATHYHI BUIIPOOYBaHHSA. 3 IMiJBUIICHHIM KOHIICHTpAIIil
TaJIOTeHIB Y IPUMIIIeHH] JTabopaTopii 30ibIlryeThess (OHOBHIA CUTHAT, a 3a
BUCOKHMX KOHIIEHTPALlili MOXE CTaTHCS «OTpyeHHs» npuiany. Tomy Ha
MicIi BUIpoOyBaHHs Tpeba 3a0e3neuyBaT 100py BUTSHKHY BEHTHIISIIIFO.

Jlo HeJOMIKIB TaKOr0 METOJY BiTHOCHUTBCS BTpaTa YyTJIMBOCTI MPH
BEJIMKiH KUIBKOCTI TaJIOIMHUX Ta3iB, MpH Mdii TIOTIOHOBOTO UMY Ta TapiB
JISKUX PO3YMHHUKIB,

4 MATEPIAJIN, IHCTPYMEHT, IPUJTAIU,
OBJAJIHAHHA

4.1 KoHTposboBaHa MOCYIMHA.
4.2 BauHOYKA 3 BOJIOKO.
4.3 MunbHuit po3uKH, OIITOYKA.



4.4 Kommpecop.
4.5 Tanorennuii reyourykauy I'TU-6 3 TEXHIYHMM MACIIOPTOM.
4.6 Xnamon abo YOTUPUXJIOPUCTUH BYTJIELD.

5 NOPAJOK NPOBEJEHHS JABOPATOPHOI

POBOTH
1. [lpuennaT KOHTPOJILOBaHY TIOCYAMHY JAO KOMIpecopa i
CTBOPUTH HeBeNMKui HagHopMmanbHuit Tuck (0,05...0,1 MIla).
2. BusiButr Teui 3a JAOMOMOTOIO IMMHOYTBOPIOIOYOTO PO3UHHY.

PospaxyBath, SKOTO MIHIMAIBHOTO AiaMeTpy AePEeKT MOXKHA BHSIBHUTHU ITif
JaHUM THCKOM.

3. 360utpmmT THCK 10 0,5 MIla 1 3a J0IIOMOroX0 MHIJIBHOI'O
PO3UMHY TIEPEBIPUTH, YU € MEHIII Teui.
4. 3aHypUTH KOHTPOJBOBaHY IOCYAMHY y BaHHY 3 BOJOKO 1

MEPEBIPUTH, YU MOXKHA BUSBUTH LM METOJOM KOHTPOJIO Tedi I
tuckamu 0,1 MIla ta 0,5 MIIa.

5. [NopaxyBaTu KinbKicTh OynbOalIoOK, SIKi yTBOPIOIOTHCS 3a
MEeBHUHN POMIXKOK Yacy (60 ¢) Hajx HaWMEHIIUM Je(EKTOM, BUBHAYUTH «HA
OKOY» TPUOIIM3HO X JiaMeTp 1 po3paxyBaTH OPi€HTOBHY YYTIHBICTh METOILY
3a popmyroro (3.2).

6. BuBunTH 32 TEXHIYHUM MACTIOPTOM KOHCTPYKIIIO Ta IPUHIIUTL
nii revomrykava ['TU-6. YBIMKHYTH i1 HajaHATH MPUIIA.

7.  3amnoBHUTH KOHTPOJIHOBAHY MOCYIWHY XJIaJOHOM YH KPaIrlHyTH
TYJIM YOTUPUXJIOPUCTOTO BYTJICIIIO.

8. CTBOpHUTH HAJHOPMAIILHUIA TUCK Y KOHTPOJIBbOBAHIM MOCYAHMHI
1 30BHINIHIM 30H/IOM IITyKa4a BUSBUTH TEUi.

9. CkJ1acTy 3BIT PO PoOOTY.

6 3MICT 3BITY

Buknactu Mety poOOTH, METOAMKY BHKOHAHHS KOXKHOTO CIIOCOOY
KOHTPOJIIO 1 HOTO pe3yNbTaTH, 3a3HAYUBIIYU MICIIS pPO3TallyBaHHs Ae(eKTiB
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Ta OPIEHTOBHY BEJIMYWHY BUTIKaHHS, 3pOOUTH BUCHOBKH 11O pOOOTi.

7 KOHTPOJIBHI 3AIIUTAHHAA

1.  slxa MeToauKa BUSBIEHHS TEUil MHEBMATHYHUM CIIOCOOOM?

2. TexHika BUKOHAaHHS ITHEBMOT'1IpaBIIIYHIX BUTIPOOYBaHb.

3. Ski nepeBaru i HEJIOJIiKN ITHEBMaTHUYHUX i
ITHEBMOT1APaBIIIYHAX METOMIB KOHTPOIIO?

4. Y yomy nossrae cyTh TaJIOTEHHOTO COCO0Y KOHTPOIIKO Ta SKi
fioro pizHOBUAN?

5.  Koucrpykuis i mpunmn aii Teyonrykaua I'TH-6.

6. B SAKOMY IMOPAAKY BMHKAIOTh, HAJIAINTOBYIOTH Ta BUMHKAIOTH
Teyourykay?

7. TexHika BUKOHAHHS FaJIOTEHHOTO KOHTPOJTIO?

8.  SIki mepeBaru i HEJOMIKM X METO/IIB KOHTPOIIO?

8 BKA3IBKHU 3 TEXHIKHU BE3IIEKHA

[lepen CTBOPEHHSIM THUCKY B KOHTPOJILOBAaHOMY BHPOOI HEpEeBipHTH
HaAIMHICTh KPIIUICHHS IIJIAHTIB Ha IITYIEPax KOMIIPECOPY.

IMpu poboti 3 gedekrockonom ['THU-6 noTpumyBaTHCh 3arajibHUX
MpaBWJI  €NeKTpoOe3nmeKu 1 mpaBusl  Oe3medHoi  eKcIuryaTariii
€JIEKTPOYCTaHOBOK.

JITEPATYPA

1. Bomnuenko B.M. KonTpone kadecTBa cBapHBIX KOHCTPYKLUH. -
M.: MammuHoctpoenwne. 1986. - 152 c.



