MIHICTEPCTBO OCBITH I HAYKH YKPAITHHU
3anopi3bKkuii HANIOHAJBLHUN TeXHiYHUIN yHiBepcHuTeT

METOJANYHI BKA3IBKH
JI0 BUKOHaHHS JlabopaTtopHoi poooTu Ne 3
"KoHTpoIb SKOCTI HOKPUTHUX EIEKTPO/IIB Ta aHaIli3 IPUYMH OpaKy Ha
Pi3HUX CTaisx BUpOOHUIITBA”
3 TUCIUILIIHY “ BUpOOHUIITBO MaTepiaiB Jijlsl 3BapIOBaHHS
HaIUTaBJICHHS Ta HAMWICHHS™ JUIsl CTYJEHTIB crierianbHocTi 131
»IIpuKiIagHa MexaHika” ycix ¢opM HaBYaHHS
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MeroauuHi BKa3iBKM J0 BHKOHaHHS JiabopatopHoi pobotm Ne 3
"KoHTponb SIKOCTI TMOKPUTHUX ENEeKTPOJiB Ta aHali3 MPUYMH Opaky Ha
Pi3HUX CTamisix BUPOOHHUITBA" 3 AMCUHUILTIHK “ BUpoOHUITBO MatepiamiB
JUI  3BaplOBaHHs, HAIUIaBJIeHHS Ta HaNWJIeHHS AN CTYACHTIB
criertiansaocTi 131 , TIpukmaana mMexadika” ycix ¢opm HaB4yaHHs [/ YVKIL.:
M.I. Angpymienko, O.€. Kanycrsn — 3anopixoks: 3SHTY, 2017. - 22 c.

VYknaaaui: M.I. AHpyIeHKo, KaHjl. TEXH. HAYK, JOIEHT
O.€. KanycTsH, crapil. BUKI.,

Perterzent: MLIO. Ociros, kaH1. TEXH. HAYK, JIOICHT

Penaxtop: I.I1. ABepuenko

Bignosigansuuii 3a umyck: O.€. Kanyctsia

3aTBEpIKEHO
Ha 3aciganni kadenpu OT3B
[Mporokon Ne 1 Bix 22.08.2017

PexoMmeH10BaHO 10 BUAAHHS
HMK oD
[Mporokon Ne 1 Bixg 19.09.2017
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1 META POBOTH

[IpoBenenHs aHami3y TEXHIYHUX BHUMOT JO TMOKPUTHX EIEKTPOJIB,
JIOCII/DKEHHS 1 OCBOEHHS METOMIB OIIHKHA IX SKOCTI Ta BCTAHOBJIEHHS
MOXIIMBUX IPUYMH OpaKy Ha Pi3HUX CTaisIX BUTOTOBJICHHS.

2 3ATAJIBHI BIJOMOCTI

HesBaxaroun Ha aKTUBHMH PO3BUTOK MEXaHI30BaHHX CIOCO0IB
3BapIOBAIGHUX TEXHOJOTIH y BChOMY CBITi, YacTKa pPy4YHOTrO IYrOBOT'O
3BapIOBaHHA 1 HaIUIaBJIEHHS B 3araJibHOMy 00Cs31 TEXHOJOTTYHMX
ornepaniii, HaBiTh B HaWOITBII PO3BHHEHHX MNPOMHCIOBUX KpaiHax,
3aJIMILIAETHCS Ty’Ke BUCOKOIO.

3a [aHMMM CTaTUCTUKH 4YacTKa TIOKPUTUX CIEKTPOMiB s
3BaploBaHHA 1 HaruaBineHHs B kpainax CHJI cknagae no 80 % 3aranpHOrO
o0CsTy BUIIYCKY 3BaproBaJibHUX MarepianiB. [leBHOIO Mipow 1ie
00YMOBJIEHO MPOCTOTOIO 1 MOOUIBHICTIO PYYHHX TMPOLECIB 3BapIOBaHHS i
HaIUTaBJICHHS, IOCTYITHICTIO 00JIaTHAHHS.

B ocranHi poku TpyaHOIi B 3a0e3Ne4eHHi  eNeKTPOIHOro
BUPOOHUIITBA HEOOXIJHMMH SKICHUMHU MarepiajaMu Ta HEIOCTaTHIH
HayKOBO-TEXHIYHUN CYNPOBIJ MNPU3BOAATH 1O Jerpajailii  sSKOCTi
enektpoxiB. Haituacrimie e 00yMOBJICHO:

- HeoOrpyHTOBaHMMH BapialisMH B pEUENnTypi CHPOBHHHHUX
MaTepiais;

- 3aIyCKOM y BUPOOHHUIITBO HEJOCTATHRO alpOOOBAHUX PO3POOOK;

- 3HIDKEHHSIM BHMOT 1 00CATiB KOHTPOJIIO MPOAYKIT 1 TEXHOJIOT TYHIX
nepenitiB.

- HEIOCTATHICTIO OCBOEHHSI BUPOOHUIITBOM HOBHX MaTepialliB, SIKMX
0araTo po3po0JICHO BITYM3HAHUMU JIOCIITHUKAMH.
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2.1 TexHiYHi BHMOT'H 10 IOKPUTHX €JIEKTPOIiB

Po3mipu enekrponiB (puc 2.1) NOBUHHI BiIIOBiIaTH AaHUM B TaOIl.

1 3 4
T

L

L

1 - crepxeHs; 2 - AUISTHKA TEPeXoy; 3 - MOKPUTTS, 4 - KOHTAKTHUI Kpail enexrpona
Pucynok 2.1 - Cxema MOKpPHUTOro €JIeKTpoaa
Tabmuus 2.1 - HomiHanbHi po3MipH eNeKTpoiiB

Hominanbsunit HowminanbsHa joBkuHa enexkrpoza L JloBxxuHa
JliaMerTp eleKTpo/a, (ITpen otk £ 3) 3i cTepiKHEM 3 3a4HUIIIEHOT O
SIKW BU3HAYAETHCS 3BapIOBAJIBHOTO JIPOTY BiJI TIOKPUTTS

JiamMeTpom HusbKoByrIIeLeBoi [srcokonerosanoil KiHIS | (oCT.
cTepxHs, MM, d a60 JIeroBaHoi BHKI. + 5)
200 150
1,6 250 200 20
(250)
250 200
2,0 (300) 250(300) 20
250 250
2,5 300 (300)
(350)
300 300
3,0 350 350
(450)
350 350 25
4,0 450 (450)
50
6,0 350
8,0 450 450
10,0 30
12,0
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st BCIX MapoK B YKCIO MPUHMaIbHO-3aBAIbHIX XapaKTEPUCTHUK,
KpiM 3a3Ha4yeHWX, BXOIATh TaKOX 3araibHi TexHiuHi BUMoru 3a ['OCT
9466-75;, TY 14-4-644-65;, TY 14-4-831-77, TY 14-4-321-73; TY 32-
LITBP-611-88.

Enexrponu nmoBuHHI OyTH BUrOTOBJIEHI BianoBingHo 10 Bumor ['OCT
9466-75 i T'OCT 9467-75, TOCT 10051-75 a6o I'OCT 10052-75 i
CTaHJapTiB a00 TEXHIYHUX YMOB Ha EEKTPOIN KOHKPETHUX MapoK.

CrepmkHI  €IeKTPOAIB MaloTh OYTH i3 3BaplOBaJbHOTO APOTY,
MPHU3HAYCHOI JUIS BUTOTOBJIEHHS enekTpoaiB, 3a [OCT 2246-70 abo 3a
TEeXHIYHUMH YMOBaMH, [0 BCTAHOBIIIOIOTh XIMIYHUH CKJIaj MeTay APOTY i
nependavaroTh iHI Bumoru 3a ['OCT 2246-70.

[TokpuUTTS eNEeKTPOIiB Ma€e OYTH IIUTLHUM, MIIIHUM, 0€3 31yTTsl, 110D,
HaIUIMBIB, TPIIIWH, 32 BUHATKOM NTOBEPXHEBUX TPIIIMH, MICIICBUX BM'SATHH 1
3aJUpiB, IO JOMYCKAIOTHCS:

- Ha TOBEPXHI MOKPUTTA ENEKTPOJiB JOMYCKAaIOThCs IOBEPXHEBI
MO3/IOBXKHI TPIIIMHKA 1 MiCLEBi CiTYacTi PO3TPICKyBaHHS, MPOTSDKHICTH
(MakcuMmanbHUI PO3MIp) SIKMX HE TIEPEBUILYE TPHPA30BHI HOMIHAJIbHUIT
JiaMeTp eNeKTPOoAy, SKIIO MiHIMajdbHA BIJCTaHb MK HAHOIMKIAMU
KIHISIME ~ TpinmH abo (i) KpasMu JUISTHOK MICIIEBOTO  CITYacTOro
PO3TpicKyBaHHsI OLTBLI TPUKPATHOI JAOBKHHM HAMIIPOTSHKHINION TPil[HH
abo [UIIHKKA PO3TpiCKyBaHHs. Ha TOBEpXHI TMOKPUTTS ENEKTPOAIB
JIONYCKAIOThCS MICIIEBl BM'ATUHU TiMOMHOK He Ounbine 50 % ToBimuHU
MOKPHUTTS B KITBKOCTI HE OUIbIIIE YOTHPHOX MPH CyMapHiil JOBXHHI 10 25
MM Ha OJJHOMY €JIeKTPO/Ii;

- JIBI MICI[€BI BM'ATHHH, PO3TAIOBAaHI 3 JBOX CTOPIH €JIEKTPOJa B
OZIHOMY TIOTIEPEYHOMY Iepepi3i, MOXKYTh OyTH NMPUHHATI 32 OJHY, SKIIO iX
cymapHa riubuHa He nepeBuirye S50 % TOBIIMHHA TOKPUTTS,

- Ha MOBEPXHi MOKPHUTTS JIOMYCKAIOTHCS MICIEBl 3aIUPH JOBKUHOIO
He Oimpmie 15 MM mpu ruOuHi, sika He mepeBuinye 25 % HomiHATBHOT
TOBILTHH TIOKPHUTTS YUCIIOM He OiIbIlie TBOX HA OJHOMY €NEeKTPO/Ii.

Ha ninsiHini enekrpoja, 1Mo NPUMHKAE J0 3aYUIICHOTO BiJ MOKPHUTTS
KOHTAaKTHOTO TOPLS €NEeKTPOJa, JOMYCKAEThCS OTONECHICTh CTEPXKHS IO
JIOBXKUHI €JIEKTpOJa He OUIbIe TOJIOBHHM JiaMeTpa CTEpXHS, aje He
Oitbme 1,6 MM it eNeKTpoXiB 3 OCHOBHUM TOKPHTTSM 1 He Oinblue
JiaMerpa CTePKHS, a JUIsl eJICKTPOJIIB 3 KUCIIMM, LETIOJIO3HUM 1 pYTHIIOBUM
MOKPUTTAMU He Oublie 2,4 M.

Pi3HUI TOBLIMHM TOKPUTTA € B JiaMeTPalbHO MPOTHIICKHUX
JIISTHKaX eJeKTpoJa He MOBHHHA MEpPEBHIIYBATH 3HAa4YEHb, 3a3HAYCHUX B
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Taoi. 2.2.

[lokputTss He TmMOBMHHE pYHHYBaTHUCS TNpWU BUIBHOMY MaiHHI
SIIeKTPO/Ia TIa30M Ha TJIAJKy CTaJIEBY ILTUTY 3 BUCOTH:

1™ - ans enexTponiB AiaMeTpoM MeHIIe 4 MM;

0,5 ™ - a5t enekTpoAiB giamerpom 4 MM 1 Outble.

3a 3romo0 BUPOOHHMKA 1 CHOXKHMBaya JUISL €JIEKTPOAIB AiaMeTpoM
MOHAJT 5 MM JIOMYCKAEThCSI 3HMKEHHS BUCOTH TatiHHs 10 0,3 M.

Jlyist enexTpodiB 3 TOBCTHM TOKPHUTTSAM, IO MicTUTh Outbiie 35 %
METaJICBUX KOMIIOHEHTIB, 1 JIJI €INEKTPOJiB 3 OCOOJUBO TOBCTHM
MOKPUTTSM BHCOTA MaJiHHS MMOBMHHA BCTAHOBJIIOBATUCS CTaHAApPTOM abo
TEXHIYHUMHU YMOBAMH Ha €JICKTPOJIH KOHKPETHOT MapKH.

[Ipu mepeBipili JOMYyCKAIOTHCS YaCTKOBI BiJKOJIFOBAHHS TOKPUTTS
3arajibHOI0 MPOTSHKHICTIO 10 5 % JOBXKMHM MOKPUTOI YaCTUHU EIEKTPOJIA,
ane He Oinpme 20 MM.

JJis eneKTpoaiB 3 0COOIMBO TOBCTHM MOKPUTTSIM, TPU3HAYCHHUX JIS
3BapIOBaHHS CTajiel, 3HAYCHHS ¢ BCTAHOBJIIOETBHCA CTaHIapTamMu abo
TEXHIYHUMU YMOBAMH Ha €JICKTPOJIM KOHKPETHOT MapKH.

Tabnuusg 2.2 - JIonycku Ha Pi3HOTOBIIMHHICTH MOKPUTTS

HominanbHuit 3Ha4yeHHs € JJIs eJEKTPOAIB 3 MOKPUTTAM
Jiamerp TOHKHUM, CEPEIHIM 1 3 0COOJIMBO TOBCTUM IS
eNeKTpoaa TOBCTHM HaTJIABJICHHSI TOBEPXHEBUX IIAPIB 3
0COOJIMBUMH BJIACTUBOCTSIMH
1,6 0,08 (0,12) 0,12 (0,16)
2,0 0,10 (0,14) 0,15 (0,20)
2,5 0,12 (0,16) 0,18 (0,24)
3,0; 3,15 0,15 (0,20) 0,23 (0,28)
4,0 0,20 (0,26) 0,28 (0,34)
5,0 0,24 (0,32) 0,32 (0,40)
6,0; 6,3 0,28 (0,36) 0,3-3 (0,45)
noHaz 6,3 0,30 (0,40) 0,40 (0,50)
[pumitku:

1. B nmykax BKa3aHi 3Ha4YeHHS €, SKUX npuiryckatoTees it 10 %
KOHTPOJIbOBAHHX €IEKTPOIB.

2. Jlnsg enekTpomiB 3i CTEpXHSIMH 3 BHCOKOJIErOBaHOTO JAPOTY,
MiJJIAaHHOTO TPABJICHHIO, JIOMYCKAEThCs 30UIbIIeHHs 3HaueHb ¢ Ha 0,02 MM
npu Jiamerpi enekrpona a0 3,15 mm Britouno 1 Ha 0,03 MM nipu giameTpi
enekrpona moHaxa 3,15 mm.
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3BapIoBaIbHO-TEXHOIOT14HI BJIACTUBOCTI SNeKTPOIiB pu
JOTPUMaHHI PEKUMIB Ta YMOB 3BapIOBaHHS, BCTAHOBJICHHX CTaHIAPTOM
ab0 TEeXHIYHUMH yMOBaMH Ha €JEeKTPOJAM KOHKPETHOI MapkKu, 1 TpHu
BiZICYTHOCTi MarHiTHOTO JyTTsl MalOTh BiIlIOBi1aTH TAKHM BHMOTaM:

- Jyra IOBUHHA JIETKO 30yIKyBaTHUCS 1 CTa0UTBHO TOPITH;

- MOKPHUTTSl NOBUHHE IJIABHTHCA PIBHOMIPHO, 0€3 HaAMIpHOTO
PO30pM3KyBaHHS, BiABAJIIOBAaHHS IMATKIB i YTBOPEHHS 40XJa a00 KO3UPKa,
0 TEPEelIKO/LKAIOTh HOPMAIbHOMY ILIABJICHHIO €JIEKTpoJa IijJ 4ac
3BapIOBaHHA y BCIX IPOCTOPOBHX TOJIOKECHHSX, PEKOMEHIOBAHUX IS
SNEeKTPO/IiB JaHOI MapKH,

- IUiaKk, IO YTBOPIOETBCS TpPH  3BapiOBaHHI  MOBHUHEH
3a0e3nevuyBaTH MpaBUjIbHE (OPMYBaHHS BAJIMKIB IIBA 1 JETKO BUIANSTHCS
ITICJIST OXOJIOKEHHS,

- B MeTajdi 1miBa, a TaKoK B MeTali, HaIlUIaBIEHOMY
MpHU3HAYCHUMH Il 3BaplOBaHHS e€NEeKTPOAaMH, HEe Mae OyTH TpIllluH,
HAJPHBIB 1 TOBEPXHEBUX I1OP;

- MaKCHUMaJIbHI PO3MIpH 1 YMCIIO BHYTPIIIHIX MOp 1 HITAKOBHX
BKIIIOYEHb B METajl IIBa HE MOBHHHI MEPEBHIYBATH HOPM, BKa3aHUX B

Tabmn. 2.3.
Tabmuusa 2.3 - JlomyctuMi po3Mipy MOp i HIJTAKOBHX BKJIIOYEHH B
MeTaJli 11Ba
Hominanehuii niamerp | MakcuManbHU TiHIHHUA pO3Mip OpH
eIEeKTPoia, MM a00 IJIAaKOBOTO BKITIOYECHHS, MM
1,6 0,3
2,0 04
2,5 0,6
3,0; 3,15 0,8
4,0 1,0
5,0 1,2
6,0; 6,3 15
ouib1IE 6,3 2,0

[MpumiTka. Yrcao BHYTPIMIHIX MOp 1 HIJTAKOBUX BKIIOYEHB B MICIIi iX
HaiOinbmoro ckynuenas Ha 100 MM OBXHMHU 11IBa B OIHOMPOXiAHOMY IIBi
— 3, B GaraTonpoxigHoMy mBi — 5.

Ha oxpemux enekrpojax, cyMapHe 4YHCIO SKHX HE TIOBHHHA
nepesuiryBatd 10 % 3arajgpHOr0 4YmMciIa KOHTPOJILOBAHUX EIEKTPOIIB,
JOIIYCKAEThCS:
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- BIJIXMJICHHSI JIOBXKMHH 3a4MIIIEHOT0 Bijl MOKPHUTTS KiHI | (puc.
2.1) Big HOMIHAJBHOTO 3HAYECHHS 10 + 7,5 MM;

- HasIBHICTh Ha MOKPUTTI KOXKHOTO €JIEKTPOJia HE OUIbIEe ABOX
MOMEPEeYHUX HAJpPUBIB PO3MIpOM He OiNbllle TOJOBHHHU JOBXKHUHH KOJIa
MOKPHUTTS, TIOBEPXHEBUX CIiMIB 3JUIAHHS EIEKTPOJIiB, HE OUIbIIE TPHOX
MOp 13 30BHIIIHIM po3MipoM He Ouibiie 1,5 MM JUtst elTeKTPOIiB liaMeTpoM
70 4 MM BKITIOUHO 1 He Outbine 2,0 MM aj1st e1eKTpOoIiB AiaMeTpoM moHaz 4
MM;

- 301TbIIEHHS TPOTSHKHOCTI TOBEPXHEBHX MO3I0BXKHIX TPILIHH 1
JIISTHOK MICIIEBOTO CITYACTOTO PO3TPICKYBAaHHS Ha MOBEPXHI MOKPUTTS 70
3HAUEHHS, 1[0 TIEPEBUIIYIOTh HOPMH, ajie He Oubiie Hixk Ha 50 %;

- 301TbIIEHHS] CyMapHOi MPOTSDKHOCTI BM'ATHH Ha MOKPUTTI 110
35 MmM;

- 301TBIIEHHS YMCIa MICIIEBHX 3aJUpiB Ha TOBEPXHI MOKPUTTS
JI0 TPHOX Ha €JIEKTPOJ.

XiMiyHUI CKJIaJ] HAIJIABJICHOTO METajy, MEXaHIuHI Ta CIeliaibHi
BJIACTUBOCT] 1 XapaKTEpPUCTHKH HAIUIaBJICHOIO0 MeTajy, MeTanxy IBa abo
3BapHOro 3'eHaHHs  (BMicT  ¢eputHOi  (da3u, CTIMKICTh  OPOTH
MDKKPUCTATITHOT KOpo3il 1 1iH.), KOeQIIli€eHT HAaIUIaBJICHHsS, BUTparTa
eNeKTpoiB Ha 1 Kr HamgaBieHOro Mmerany, KoedilieHT MacH MOKPHUTT,
BMICT BOJIOTM B TIOKPUTTI, BaJOBI BUJUICHHS HAWOUIBII IIKiIJTUBUX
PEYOBHH TIpH BUKOPHCTAHHI €IEKTPOMiB MOBWHHI BIANOBiIATH BHUMOTaMm
cTaHJapTy abo TEXHIYHMX YMOB Ha €JIEKTPOIN KOHKPETHOI MapKH.

TepMiH TPUOATHOCTI €NEKTPOIB, MPH JOTPUMaHHI BCTAHOBIEHUX
CTaHJapTOM YMOB TPaHCIIOPTYBaHHsI i 30epiraHHsi, He OOMEXEHHUH.

[Mpumitka. [ligBHIEHHS BMICTY BOJOTM B TOKPHUTTI ENEKTPOJiB
yCYBalOTh 11X TIPOXKApIOBaHHSAM Tepel BUKOPHCTAHHSIM Ha PEXHUMI,
3a3HaYCHOMY Ha YMaKOBIII.

2.2 IlpaBuiia npuiitMaHHs MOKPUTHX eJIEKTPOIiB

Jns mepeBipKH BiINOBIJHOCTI €JNEKTPOJIB BHUMOTaM CTaHAAPTY
MiAPHEMCTBO-BUPOOHUK TOBHHHO TPOBOJUTH MPUHMAalbHO-3/1aBalbHi
BUIMPOOYBaHHS KOXKHOI MAPTii eEeKTPOIIB.

[lpr upoMy mepeBipAIOTH BiAMOBIAHICTD €IEKTPOIIB BHMOTaM Ha
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pYHHYBaHHS TIOKPHTTS IpPH BUTBHOMY TMaJiHHI €IEeKTPOAa, a TaKoX
BHMOIaM CTaHJapTy ab0 TEXHIYHUX YMOB Ha eNIEKTPOJIN KOHKPETHOI MapKH
B 4YaCTHMHI XIMIYHOTO CKJIaJy HAIUIaBJICHOTO MeETally, MEXaHIYHHX 1
CHelialbHUX BJIACTHBOCTEH 1 XapaKTepHCTHK HAIUIaBIICHOTO MeETaiy,
MeTally IBa a00 3BapHOro 3'€IHAHHS.

KoxHa mapTis MOBWMHHA CKIANATHUCA 3 EICKTPOJIB OJHIET MapKH,
OJIHOTO JliamMeTpa.

VYci BXifHI B ApTil0 €IEKTPOIX MAIOTh OYTH BUTOTOBJIEHI 32 OJHUM
TEXHOJIOTITYHUM  MPOIECOM, HA  OJHOTUIHOMY  OOJajHaHHi, 3
BUKOPUCTAaHHSIM CTEp)KHIB 3 APOTY OJHIE] MapKu 3 MOCTIHUM CKJIaJoM
MOKPHUTTSL 3 KOMIIOHEHTIB OJHMX 1 THX e mapTii. [lapTis enextponiB 3i
CTEpP)KHSIMH 3 JIETOBAaHOTO a00 BHCOKOJETOBAHOTO JAPOTY MOBHHHA OyTH
BUTOTOBJICHA 3 BUKOPUCTAHHSM JIPOTY OJHi€T mapTii.

[pumitku:

1. Buznauenns naptii apoty - mo 'OCT 2246-70.

2. 'V Bumajkax, BCTaHOBJICHMX CTaHIapTOM a00 TEXHIYHUMHU
YMOBaMH Ha €JIEKTPOAW KOHKPETHOI MapKH, 3a 3TOJI0I0 CIIOKMBava
JONYCKAETbCS BUTOTOBIIGHHS MAapTil €JIeKTPOJiB 3 BUKOPHCTAHHIM
CTEpPIKHIB 3 JICTOBAHOrO a00 BHCOKOJIETOBAHOIO JPOTY JBOX ab0 KUIbKOX
napriif, ONMM3BKHX 3a XIMIYHUM CckiagoMm wetany. [lpu npomy mnaprii
MOBHMHHI CKJIaJIaTHCA 3 APOTY OJHi€I MapKd, OAHOrO JiaMeTpa, OIHOIO
MpHU3HAYECHHS 1 OTHOTO BHJTy TIOBEPXHI.

J71s1t mepeBipKu BiAMOBITHOCTI €IEKTPOAIB BUMOTaM SKOCTi TOKPUTTS
Ta CPOKY MPUAATHOCTI 3 PI3HHUX MaKyBaJIbHUX MICIlb, ajl¢ HE MEHIIE HiX 3
necaTv, abo Ha BUXOMI 3 TPOXKAPIOBAIBHOI Teui (He MEHIIe IeciaTH
BiZIOOpPIB 3 KOHBeEi€pa uyepe3 piBHI MPOMDKKM 4yacy abo 3 Pi3HUX BI3KiB)
Binoupatots 0,5 % enekTpoiB BiJi KOXKHOI TOHHH , 1110 BXOAWTH B MApPTilO,
ane e menme 10 i He Oimpme 200 emekTponiB Bing maptii. BimiOpani
ENEeKTPOIN MiIAI0Th OTIALy 0e3 3acTocyBaHHsI 30UIbIITYBANBHUX MIPHIIAIiB
i BUMIpIOBaHHIO (IIpM TO3UTHUBHHUX pe3yJbTaTax IMEPeBIPKH €ICKTPOJH,
BifiOpaHi 3a 1M maparpadom, MOXYTb OyTH BHKOPHCTaHI Ui IHIINX
BUJIiB BUIIPOOYBaHb).

Jnst mepeBipky BIATOBIAHOCTI E€NEKTPONiB BHMOram, KoedimieHTa
MacH TIOKPHTTS 1 BMICTYy BOJIOTM B TOKPUTTI AJII KOXHOTO BHIY
BUIIPOOYBaHb 3 pi3HUX MadoK abo KOpOOOK BiIOMPalOTh HE MEHIIE TPbOX
SIIEKTPO/IIB BiJl KOXKHOT TOHHH, 110 BXOJUTH B MaPTIiI0, ajic HE MEHIIIE IT'SITH
1 He OIbIIe 25 eneKTpoIiB Bi mapTii .

Bin xokHOT maprii eNeKTpPojiB, IO MPOWIUIM BHIIE BKa3aHi
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nepeBipku MOBHMHHI OyTH BimiOpaHi enmeKTpoau Uid  TepeBipKu
3BapIOBAIbHO-TEXHOJOTTYHUX BJIACTHUBOCTEIA, XIMIYHOT'O CKIIay
HAIJIaBIEHOTO MeTally 1 MEXaHIYHMX BJIACTUBOCTEH MeTaly IIBa,
HAIUTaBJICHOrO0 MeTajy a00 3BapHOr0 3'€JIHAHHS, a TAKOX CIICIialbHIX
BJIACTUBOCTEH 1 XapaKTEPUCTHK HAIUIABJIEHOTO METally, MeTally mBa abo
3BapHOro 3'eHaHHsA (BMicTy (eputHOi (asu , CTiKOCTI mHpOTH
MDKKPUCTATITHOT KOPO3ii Ta iH.) - B KUIBKOCTI, HEOOX1THIN Il BUKOHAHHS
BIMOBiAHMX TMpo0 1 3pa3kiB, mepeadadyeHUX IMM CTaHAAPTOM i
CTaHJapTaMHu a00 TEXHIYHUMHU YMOBaMH Ha EJIEKTPOJH KOHKPETHOT MapKH.

[lpu oTpuMaHHI HE3aJOBUILHHX DPE3yJbTATIB MEPEBIPKHM B YAaCTHHI
MIITHOCTi 200 KoedilieHTa Macy TIOKPUTTS MPOBOJATH TOBTOPHY MEPEBIPKY
Ha TOABIMHIA KUIBKOCTI €NeKTpoliB, BimiOpaHux Binm maprtii. PesynpraTtn
MOBTOPHOI MEPEBIPKU € OCTATOUHUMH 1 OMIMPIOIOTHCS Ha BCIO MAPTIIO.

[Ipu oTpumaHHi HE3aIOBUIBHUX PE3yJbTATIB MEPEBIPKU MO YACTHHI
BMICTY BOJIOTH B TIOKPHTTI 200 MO po3MipaM Ta KiJIbKOCTi MOp, BUSBIEHUX
B MeTaji 1mBa abo B HAILIABJICHOMY METaji MpH NEPEeBipili 3BaproBaIbHO-
TEXHOJIOTTYHUX BIIACTUBOCTEH, JIOMYCKAETHCSI TOBTOPHE MPOXKApIOBaHHS
BCIX EJICKTPOMIB KOHTPOJIbOBAHOI MapTii 3 MOJAAJBIIOK IEPEBIPKOIO
BIJITOBIHUX [TOKA3HUKIB.

[lpu orpumaHHI HE3aJOBUILHHX PE3yJbTATIB MEPEBIPKM B YaCTHHI
XIMIYHOTO CKJIaJly HAIUIABJICHOTO METally, MEXaHIYHMX 1 CIeIialbHIX
BJIACTUBOCTEH 1 XapaKTEpPUCTHK METaly IIBa, HAIUIABIEHOro Merairy abo
3BapHOr0 3'€JJHAHHS JIOMYCKAEThCS IOBTOPHE BUKOHAHHS BiJIIOBIIHUX
npod 1 TOJABOEHOrO YHcia 3pa3KiB Ui TEpPeBIPKU MMOKa3HUKIB, 33 SIKUMH
Oyno OTpUMaHO HE3aJOBUIBHUN pe3ynbTaT. Pe3ynbTaTH NOBTOPHOI
MEPEBIPKU € OCTATOYHUMU.

Jnst iepeBipky BiAMOBIAHOCTI €IEKTPOAIB BUMOTaM NEPEBipKU MpH
BUIBHOMY MaJliHHI 3 PI3HUX MadoK ab0o KOpoOOK BiAOWMparoTh He MeHIIe 5
SIIEKTPOIIB BiJl KOXHOI TOHHH, [0 BXOAMTH B Maprtito, ayie He Merie 10 i
He Oinbire 50 enekTpoaiB Bif mapTii.

2.3 MeToau BUNPOOYBaHb MOKPUTHX €JIEKTPOIiB

JlorkuHy enextpoa L, T0BKHHY 3a4HINEHOTO BiJ MOKPUTTS KiHIIA |,
CyMapHy JOBXUHY KiHIl | 1 JUISHKH Mepexoay i MpOTsDKHICTh BM'SITHH,
TPIIMH 1 JUISHOK CITYACTOrO PO3TPICKYBaHHS Ha MOBEPXHI MOKPHUTTS
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BHUMIpIOIOTH 3 TOXHOKOI0 0,1 MM.

[TpoTsKHICT OTONEHOCTI CTEpXKHS, TIMOWHY BM'SITWH, 3aJUpiB i
PO3MIpH IIip Ha MOBEPXHi MOKPUTTS BUMIPIOIOTH 3 TOXHOKOIO 0,1 MM.

HaiiBaxnuBiloro  XapaKTEpPUCTUKOID  TOYHOCTI  BUTOTOBIICHHS
CNICKTPOJIIB € PI3HMIISI TOBIIUHM TIOKPUTTS €JIEKTPOJia B JiaMeTPalIbHO
OPOTHISKHUX AUISHKaX (puc. 2.3). BigoMo HeraTWBHUIA BIUIMB IIHOT'O
MOKa3HWKa Ha pPO30pHU3KYBaHHS EIEKTPOAHOrO MeTany, (OpMyBaHHS
HATJIABJICHOTO BaJIMKa, TEXHOJOTTYHY MaHEBPEHICTh NpH HaIUIaBJICHHI B
PI3HUX TIOJOKEHHSAX.

CTEpEEHE JNEKTROLA
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Pucynok 2.3 - Cxema pi3HOTOBIIMHHOCT] MOKPUTTS

Pi3HOTOBIIMHHICTE MOKPUTTA, B CBOIO UEPTy, 3aJEXKHUTH BiJ SKOCTI
oOMasyBanbHOI MacH, KBami(ikalii mepcoHany, TEXHIYHOIO PIBHS 1 CTaHy
oomagHanHs. 3rimHo ['OCT 9466-75, pi3HUII0 TOBIIMHUA TOKPUTTS €
BHU3HAYAIOTh MIKPOMETPOM Y TPhOX NEpPETHHAX eNeKTPojia, 3MIlIeHUX MO
JOBXUHI BitHOCHO oauH ojHoro Ha 50-100 MM i Ha 120° + 15° no xony 3
noxuOkoro 0,01 wmm (puc. 2.4), TaKOK MOXIHUBO BHKOPHCTaHHS

CHEMiaIbHOT0 MPHJIAAY JIJIS KOHTPOJIIO PI3HOTOBIIMHHOCTI.
. “# a

7 g ]

Pucynok 2.4 - Cxema BU3HAaY€HHS Pi3HOTOBIIMHHOCTI

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

13
Benuuuny () 004nCITIOOTH 32 (OPMYIIOH0:
e=S-S

e Sy Ta S, - TOBIIMHU MOKPUTTS, MM.

JlomyckaeTbesl TepeBipKa pI3HUII TOBIIMHU TOKPUTTA I1HIIMMH
METOJaMH 1 CleliaIbHUMHU Tpuiagamu (MarHiTHUMH, €MHICHUMH Ta iH.),
AKi 320€3MeYyI0Th HEOOXiJHY TOUHICTh BUMIpIOBaHHSI.

OmiHKy pe3ynbTaTiB MepeBIipKM MIHOCTI TOKPHUTTS MNPOBOASATH
30BHIIIHIM OMJIAIOM BHIPOOYBaHMX €IEKTPOAIB 1 BHMIpPIOBaHHAM
BUSIBJICHUX BIAKOJIIB MOKPUTTS 3 TOXHOKOIO 1 MM.

3MiCT BOJNOTM B TOKPUTTI BU3HAYAIOTh JOBEICHHSM 3HITOTO 3
KO)KHOT'O KOHTPOJIBOBAHOT'O €NIeKTpOoJa MOKPHUTTS A0 MOCTIMHOI Macu mpH
HACTYIHUX TeMIlepaTypax:

400 = 10 ° C - 1t OCHOBHOT'O TIOKPHTTS;

180 + 10 ° C - st KMCTIOTO 1 pyTUIIOBOTO MOKPHTTIB,;

110 £ 5° C - ans 11€710I03HOT0 TOKPUTTSL.

Jns iHIHX 1 3MIlIaHUX BUJIB MOKPUTTIB, a TAKOXK JUIS KHCIOTO i
PYTHJIOBOTO TIOKPHTTS, SIKi MalOTh IIENIONIO3Y, TeMIlepaTypy NpUHMAaloTh
BIJINIOBIIHO JI0 BKA3iBOK CTaHIApPTIiB a00 TEXHIYHMX YMOB Ha EJIEKTPOIH
KOHTPOJIbOBaHOI MApKH.

3mict Bomorn B TOKpUTTI (Bp) y BigcoTKax OOYHCIIOIOTH 3
noxu6Okor 0,1 % 3a popmyioro:

mi_m
B, =—="2 1m0
m

Jie My — BUXiJHA Maca OKPUTTS, T

M, - TocTiiiHa Maca OKPUTTS, T.

Macy Bu3Ha4aroTh 3BaxkyBaHHAM 3 moxuOkoro 0,01 r. JJonmyckaeTbes
BH3HAYaTH BMICT BOJIOTM B TIOKPUTTI IHIIUMH METOJaMH, IO
3a0e3MeuyoTh HeOOXiJHY TOUHICTb.

Koepiuientr macu mnokputts (Kn) y BiCOTKAaX OOYHCIIOIOTH 3
noxu6Okor 0,1 % 3a popmyioro:

mMy—Mm
E,=—1 "2 100
ma
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Jie My - Maca MOKPUTOI YaCTHHHM eNIeKTpoJa, T;

M, - Maca CTep KHA Ii€T K YACTUHH eNIeKTpoa, M

Macy BU3Ha4Yar0Th 3BaXKyBaHHAM 3 moxuoOkoro 0,1 1.

Ilpu  mepeBipui  3BapIOBAJILHO-TEXHONOTIYHUX  BIACTUBOCTEH
SNeKTPO/iB, NpPU3HAYEHHX Ui 3BaplOBaHHA CTalield, eIeKTpOAaMu
KOHTPOJNBbOBaHIH TapTii BUKOHYIOTh OAWH OAHOCTOPOHHIM 1 OAWMH
JIBOCTOPOHHIH 3BapHUI TaBPOBUI1 3pa3oK.

VY Bunanakax, BCTAHOBIICHUX CTaHAAPTaMH a00 TEXHIYHUMH YMOBaMH
Ha ENeKTPOJX KOHKPETHOI MapKH, 3aMiCTb OIHOCTOPOHHBOTO 3BAPHOTO
TaBPOBOT'O 3pa3Ka BUKOHYIOTH TpyOHUI1 3BapHUI CTHKOBHI 3pa30K.

[pumitku:

1. Ha paBOCTOpOHHIX 3BapHMX TaBPOBHX 3pa3Kax MeEpeBipAIOTH
CXWJIBHICTP HIBIB JI0 YTBOPEHHS TPIILIUH.

2. Sxkmo crangaproM ab0 TEXHIYHUMH yMOBaMH Ha EIEKTPOAN
KOHTPOJNbOBAaHOI MapKH TiependadeHa OUIbII JKOpPCTKa Tpoda  uist
MEepeBipKH  CXWJIBHOCTI MIBIB JO YTBOPEHHS TpPINIMH, BHKOHAHHS
JIBOCTOPOHHIX 3BapHUX TaBPOBUX 3pa3KiB HE € 0O0B'I3KOBUM.

3. Y Bumaakax, BCTAHOBJIEHHX CTaHIApTOM a00 TEXHIYHUMH
YMOBaMH Ha eNIEKTPOJH KOHTPOJIHOBAHOI MAapKH, BUKOHAHHS ABOCTOPOHHIX
3BapHHUX TaBPOBUX 3pa3KiB JAOIMYCKAETHCS HE BAKOHYBATH, OHAK BUPOOHUK
3000B's13aHUN 320€3MEUNTH BiICYTHICTh CXMJIBHOCTI 1O YTBOPEHHS TPILIMH
B 3BapHHX IIBaX, BUKOHAHHX €IEKTPOAAMH JIaHOI MapTii, BiAMOBIIHO A0
BHMOT IIbOTO CTaHIAPTY.

Jnst BUTOTOBIICHHSI 3BapHHUX 3pa3KiB MpH MeEpeBipili 3BaprOBabHO-
TEXHOJIOTTYHUX BJIACTHUBOCTEH ENEKTPOIiB JJsl 3BaplOBaHHS BYTJICLIEBUX
KOHCTPYKIIMHUX CTaJIed CITiJi BAKOPHCTOBYBATH IJIACTHHU 31 CTaIl MapKH
Ct3cm mo I'OCT 380-88 i tpy6u 3i crani 20 mo 'OCT 1050-74.

SIKIIo enekTpoau MpU3HAUEHI JJIsl 3BapIOBaHHS SIK BYTJICIEBHUX, TaK i
HU3BKOJICTOBAHUX KOHCTPYKIIIHHUX CTaJiel, MapKu CTaji IacTuH 1 Tpyo
MOBHHHI BiAMIOBIJaTH 3a3HaYeHUM B CTaHAApTi a00 TEXHIYHHX YMOBax Ha
EJIEKTPOAY KOHTPOJILOBAHOI MapKU.

Jnsi BUTOTOBIICHHSI 3BapHHUX 3pPa3KiB MpH MeEpeBipili 3BaprOBabHO-
TEXHOJIOT TYHUX BJIACTUBOCTEH ENEKTPOIiB ULt 3BapIOBAHHS
HU3BKOJICTOBAHUX, JICTOBAaHMX 1 BHCOKOJETOBAHMUX  CTalled  Ciix
BUKOPUCTOBYBAaTH IUIACTUHM 1 TpyOW 31 cTami, Ui 3BaprOBaHHS SIKOi
MpHU3HAYCH] eJIEKTPOJN KOHTPOIHOBAHOT MapKH.

SKIO eNeKTpOaM TPHU3HAYCHI JUIsl 3BapIOBAHHS CTaJlied JEKUIbKOX
Mapok abo Ui 3BapIOBaHHS CTalli, 3 SKOI JIMCTOBHI Mpokat, i TpyOu He
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BHUT'OTOBJISIIOTHCSA, MapKu CTaJli IUIACTHMH 1 TpyO MOBWUHHI BiJOBigaTH
3a3HaYeHUM B CTaHJapTi a0o0 TEXHIYHHX YyMOBaxX Ha EIEKTPOAU
KOHTPOJIbOBAHOI MApPKH.

JlonyckaeTbcs 3aMiHa IJIACTHMH 3 HHU3bKOJICTOBAaHHUX 1 JIETOBAaHUX
cranei munactuHamu 31 ctami Cr3em mo I'OCT 380-88 i mmactun 3
BHCOKOJIETOBaHMX CTaJlell IUTaCTHHaMW 3 IHIIMX CTalled TOoro K
CTPYKTYPHOTO KJacy. 3a yMOBH MOINEpPEIHbOIO HAIJIABJICHHA IUIACTHH
KOHTPOJIbOBAHMMH €JIEKTPOJaMU HE MEHIIE HDK B TPH MIApH B MICISX
HaKJIaJeHHS 3BapHHUX HIBIB 1 HA MPWIEIHNX J0 HUX IUISHKaX MIMPUHOIO HE
MeHIIe 25 MM 3 MeXaHI9HOI 00pOOKOI0 HAIJIaBIICHUX TTOBEPXOHb.

KoHTponb 3IiHCHIOETBCS BIAMOBITHO A0 HOPM, BCTAHOBIEHHX
I'OCT. A0G0 TexHIYHMMH YMOBaMH Ha €NEeKTPOJH KOHKPETHHX MapoK.
KinbkicTh elnekTpofiB, BimiOpaHUX Jyis INepeBipku, cTtaHoBuTh Bia 10 1o
200 wmr. BigiOpani enexkTpoau  ONNIAAalOTh  0€3  3aCTOCYBaHHS
301TBIIYBJILHUX TPUJIAAIB 1 TPOBOAATH HEOOXiTHI BUMIpH.

3 moxuOkoro, He Oinblie 1 MM BHUMIPIOIOTH JOBXKUHY €IEKTPO.A,
JIOBXKMHY 3a4HIEHOTO BiJl MOKPUTTS KiHIS 1 JIOBXKUHY JUISHKA TIEPEXOMY.
3 Takol K TOYHICTIO BH3HAYAIOTh NPOTSHKHICTH BM'SITWH, BOJOCSHI
TPIIMHMA 1 JINSHOK CITYAaTOr0 PO3TPICKYBaHHS Ha TOBEPXHI MOKPUTTS.
KpuBi3Hy enekTpoaiB, MPOTSHKHICTh OTOIEHOCTI CTEPIKHSI, TTHOMHY PUCOK,
BM'ITHH, 33JMPIB 1 pO3MipH MOp Ha IMOBEPXHI MOKPHUTTS BHMIPIOIOTH 3
noxubkoro 0,1 mm. 'paHnvHI BiAXUIICHHS AOBXKUHH 1 KpUBU3HH ENTEKTPOIIB
He MMOBHHHI NIEPEBUIIYBATH HOPM, HaBeZeHUX B Tabn. 2.4

Tabnuus 2.4 - 'paHnvHI BiAXWICHHS KPUBH3HU €JIEKTPOAIB

I'pyna ['pannyHi BigXWICHHS

SKOCTI |JJOBKHHHM €IIEKTPO/Ia, MM | KPUBH3HHM €JIEKTposa, % BiJ TOBKUHH
1 3,0 04
2 2,0 0,2

KonTtakTHmii Kpail enekTpoia mMae OyTH BUIBHHUH BiJl TIOKPUTTS, IO
3a0e3reuye npu 3BaproBaHHI HEOOX1IHUN KOHTAKT 1 HOpMaJibHE 30y KCHHS
nyru. [Ipu npoMy Kpaiie, SKIo MOKPUTTS y KOHTAKTHOTO TOPIIS 32a4UIICHO
Ha KOHYC 3 KYyTOM BiJ BepTHKaJi 10 oci enekrpona 15-40°.

opcTkicTh MOBEpXHI TOKPHUTTS TEPEBIPSAIOTH TMOPIBHSHHAM 3
€TAJIOHHUMH €JIeKTPOJaMHU-3pa3KaMH.
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2.4 Anaji3 npu4YMH Pi3HOTOBIIMHHOCTI eJIEKTPOAIB i crocodu ix
ronepeKeHHs

3 omsAy Ha TPAaKTUYHUE JOCBII ENEKTPOTHOrO BUPOOHHIITBA,
CTaTUCTUYHI JaHi TpO SKICTh eleKTpodiB 3aBoAiB Pocii, Ykpainu i
OaraTpox 3axifHUX (ipM, MOXHA CTBEpIKYBAaTH, L0 HaHBaKIHMBIIINMH
YMHHUKAMH, [0 BU3HAYAIOTh SKICTh EIEKTPOAIB 32 IOKa3HUKOM
PI3HOTOBIIMHHOCTI MOKPHUTTS, € KBalidikalis MeciTbHHKAa 1 omepaTopa
npeca. [lepmmii 3 HUX SKICHO TOBHHEH MiATOTYBAaTH 00Ma3yBaJlbHY Macy a
JPYTHiA - TOCUTH MIBUJIKO PETYIIOBATH MOJI0KEHHS BTYJIOK B TOJIBIII TIpeca,
3a0e3Meuyour TPy [OMY IX BIJIHOCHE 3MIIICHHS, IO HE IEPEBUILYE
MOJIOBUHHM JIOMYCTHMOI CTaHApPTOM pPi3HOTOBIIMHHOCTI TOKPUTTS st
SNEKTPOJIB  BimmoBigHoro  jgiamerpy. OcTraHHS  BuUMOra  Mabxke
yHIBepcaJibHa, a 1 peaji3allii Ha MPAKTUI[I JOCUTh epEeKTUBHA 1 HE
3aJIeKHUTh BiJl KOHCTPYKIii TOJIOBKU €IIEKTPO1000Ma304HOr0 Tpeca.

o6 oTtpumatn 00'€ekTUBHY iH(OpMAIil0 TMpPO BIUIUB Ha
PI3HOTOBUIMHHICT SKOCT1 MiJrOTOBKM 00Ma3yBajbHOI MacH i TOYHOCTI
peryIoBaHHs BTYJIOK B TOJIBLI peca ciin Biniopatu nosineHO 30 (abo 40)
eJIeKTPOMiB Big omHoro '"3amicy” (mpencraBHUIIbKAa BHOipka 3 mapTil
eJICKTPO/IiB, BUTOTOBJICHUX 3 ONHI€T mopiiii oOMa3yBajgbHOI MacH), MOTIM
BHU3HAYHMTH PI3HOTOBUIMHICTH BiJMOBIAHO N0 CTaHAApTy 1 3adikcyBaTh
pe3yabTaTH BUMIPIOBAHHS.

CxemMa BHMIpIOBaHHS pPI3HOTOBIIMHHOCTI TOKPUTTIB 1 YMOBHI
no3HavyenHs nepepiziB H, C i K HaBeneni Ha puc. 2.5 a.

PesynbTat BUMIpIOBaHHS Pi3HOTOBIIMHHOCTI B TPHOX IEpETHHAX
(ikCyrOTh B TAOMUIN 1 BU3HAYAOTH A€ PI3HUII0 MK MAKCUMAIBHUM €may 1
MIHIMAJIBHUM €rnin 3HAYCHHSIMH PI3HOTOBIIMHHOCTI A€ i KOXHOT'O
eNeKTpo/a;

Ae= €max = €min

InTerpanpHuii  MOKAa3HMK  AKOCTI  oOMa3yBaibHOI Macu  abo
BiJIMOBiAHOT MAPTii €EKTPOIIB:
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a (B - €uin)
Den - i=1 ,
n

Jie N - KUTbKICTh €JeKTPOIB B MPUUHATIH BUOIPIIi.
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a, 0 - JomycTuMa, B-11 - HaTHOPMAaTHBHA Pi3HOTOBIIMHHICTh
Pucynok 2.5 - Cxema BUMIiprOBaHHSI PI3HOTOBIIMHHOCTI MOKPHUTTS i
BapiaHTH ii po3TanryBaHHs MO JOBXKHHI €JIEKTPOJa B TPHOX MEPETHHAX
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3HaueHH A€y < 0,05 MM cBiguaTh NpO 3aJOBUIBHY SKICTb
MiJITOTOBKH - TIEPEMIITyBaHHS, OJTHOPOIHOCTh, 0OMa3yBaJIbHOI MacH, TapHe
HAJNAIITYBaHHS TOJIOBKH.SIKIIO TpUBaTHI 3Ha4YeHHs A€ s OJHOro
enexTpona 3HaxomaThes B Mmexax 0,06-0,1 mm, a ix ugacTka y BHOIpIi
craHoBUTh moHany 15 %, me o3Hayae, MO0 TPUBAJICTH IMEpEMilllyBaHHS
o0Ma3yBaibHOI Macu HENOCTAaTHS i MOXIJIMBO HESKiCHO Oyna mpoBeneHa
HACTpOMKa T'OJIOBKH.

[Tpu 3nauennsax Ae> 0,1 mm i ix wacriti y BuOipiii Oiibine 10 % cmin
MEepeBipUTH 3a30pH MDK CKpeOKaMH 1 BHYTPIIIHIMH TIOBEPXHAMH
3MilllyBaya, a TaKOX MOBHOTY OYWIIEHHS LHX MOBEPXOHb. SKIIO YacTka
npuBaTHUX 3HaueHb Ae B Mexkax 0,06 - 0,1 mm cknaznae Ginbie 20 %, me
BKa3ye Ha Te, 0 00Ma30yHy Macy i Oysio 0 "JoMicuTH" 111 MPOTIroM
20-40 c.

Skmo dacTKka MpHWBAaTHUX 3Ha4YeHb A€ B aHalli30BaHOI BHOIpIi
outeiie 50 %, TO 1€ MOB'SI3aHO BHKIIIOYHO 3 HEBJIAJIOK YCTaHOBKOIO
IHCTPYMEHTY B TOJIBIIi Mpeca, YoMy MOrJia CIPUSTH B 3HAYHIA Mipi HU3bKa

AKICTh 0OMa3yBalbHOI MaCH.

3 KOHTPOJIBHI BAIUTAHHA AJ51
CAMOIIEPEBIPKHM I KOHTPOJIIO
HNIATOTOBJEHOCTI CTYAEHTIB 10 POBOTH

1 JpoTH Uil BUTOTOBIICHHS ENEKTPOJHHUX CTEpKHIB. YMOBH
noctaBkd. Kpurepii OLIHKK SIKOCTI mpH BXimHOMY KoHTpomi. [lpaBuma
30epiraHHs.

2. BxinHuit KOHTPOJIb €IEKTPOIHUX MOKPHUTTIB.

3. BuMorn 110 TOTOBHX CTEPXKHIB - CTpilia MPOTHWHY, IpaHUYHI

BIIXMJICHHSI JIOBKMHHM, BEIMYMHA 3aJMPOB, XBWJIACTICTH Ta iH. Metoau
koHTpOmo. [IpnunHu nedekris i cmocobn ycyHeHHs.

4, Bumorn 10 rpaHyIOMETpHYHOTO CKIIAAY MaTepiaiiB i COcoOH
KOHTPOJIO.

5. KonTposb sikocTi rOTOBOTO CKJIa.

6. Bumorm 10  TOKpUTTS  €NEKTPOAIB  Micis  iXHBOI
TepMOOOPOOKH.

7. [MpuurHM  yTBOpPEHHS TpPILIMH Yy TIOKPHUTTI €JIEKTPOIB.
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CrniyxaHHS TOKPHUTTS.
8. KoHTposb sikocTi rOTOBOT MPOIYKIIii.
9. [IpaBuia nakyBaHHs Ta MApPKyBaHHS.

4 MATEPIAJIN, IHCTPYMEHT, IPUJIAMU,
OBJATHAHHA

1. CremianbHUi IITATHB JJIsi BU3HAUCHHS MIITHOCTI TOKPUTTS

(puc. 4.1).

= ¥ e

1 - criiika, 2 - HepyXOMi OHOPH IS €IEKTPO/IB, 3 - KPHUIIIKA, IO BiTKUIAETHCS; 4 -
TiJICTaBa-IIIATA, 5 - EIEKTPO.T

Pucynok 4.1 - 30BHIiIIHIA BHUJ MTaTHBA JJIs BU3HAYCHHS MIIIHOCTI
MTOKPUTTS

2. Enextponu 20 mr.
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Mikpomerp ACTY I'OCT 6507:2009.

My ACTY I'OCT 8925:2008.

[Mpunan IMKP-3 11t KOHTPOIIO Pi3HOTOBIIMHHOCTI.
Texniuni xapakrepuctuku npuiany [TKP-3:

S

- JiaMeTp CTEpKHS, MM 1,6-5;

- TOBIIWHA MOKPUTTS, MM 0,35-2;

- Jiana3oH BUMIPIOBAaHHS PI3HUII TOBLUIMHMA TOKPHUTTS 1
YCTAHOBKH JIOYCKY, MM 0,01-0,5;

- JIMCKPETHICTh, MM 0,01;

- Yac BUMIpIOBaHHS, C, He OutbIIE 3;

- Hampyra XuBIeHH:, B 220,

- CIOXHMBaHa MOTYXHICTh, B-A 20;

- rabapuTHI pO3MipH, MM 300" 200" 110.

5 BKA3IBKH 3 TEXHIKHW BE3IIEKHA

[lpu BHUKOHAHHI POOOTH HE JONMYCKATH MOMJIMBOCTI HAHECCHHS
TpaBM MpH BHUMAJAKOBOMY MaJiHHI 3pa3KiB UM HAHECEHHI MOAPSAMUH iX
TOCTPHMHU KPOMKaMH.

6 MOPAJOK MPOBEJIEHHS JABOPATOPHOI
POBOTH

3a KpecieHHSIMH BHBUUTH KOHCTPYKIIiIO J1ab0paTopHOTO Tpecy AJs
BUTOTOBJICHHSI, TOKPUTUX EIEKTPOIIB.

Otpumati y Bukianaya 15 — 20 mir. 0CHiTHUX eIESKTPOJIIB.

[IpoBecTH KOHTPONb ENEKTPOMIB METOJAaMH, PO3MIITHYTHMH B
po3aini 2.4 naHuX METOAWYHHMX PEKOMEHJalild Ha BiAMOBIIHICTH BUMOTraM
3a po3niiom 2.2.

[MoOynyBaTi cTOBOYACTi AiarpaMu pO3MOIITY PI3HOTOBUIMHHOCTI
MOKPHUTTS 33 CXEMOI0, TPHUBEACHiH Ha puc. 2.5.

[IpoBecTn aHami3 OTpUMaHUX pE3yNbTATiB, CHUPAIOYHACh Ha AaHi
pozniny 2.5.
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PesynbTati poOOTH OQOPMHUTH Y BUTIISAI 3BITY.

7 3MICT 3BITY

HazBa Ta Mera po0OoTH, HOMEp TPYIH Ta MPi3BUIIIE CTYICHTA.

3araybHi BiIOMOCTI PO OKPHUTI €IEKTPOAM, TEXHIUHI BUMOTO JI0 iX
SIKOCTI, CXeMa BUPOOHUIITBA.

Pe3ynbraté KOHTPONIO SIKOCTI JIOCHI/DKEHUX  EIEKTPOJIB  Ta
BHCHOBKH BiJIHOCHO MOXITUBUX NIPUYKH OpaKy.
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