MIHICTEPCTBO OCBITH I HAYKH YKPAITHHU
3anopi3bKkuii HANIOHAJBLHUN TeXHiYHUN yHiBepcHuTeT

METOJANYHI BKA3IBKH
10 1abopaTopHoi podotu Ne 8
3 muctrutiag “ OcHOBH Teopii HamIaBieHHs" ISl CTYACHTIB OCBITHBOT
nporpamMu «BiHOBJICHHS Ta MiBUIICHHS 3HOCOCTIMKOCTI JAeTaneH i
KOHCTPYKIIi#» 5151 BCIX ()OpM HaBYaHHST

2016
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MeroauuHi BKa3iBKH 70 J1a0opaTopHOl poboTH Ne 8 3 AuCUHUILIIHU
“OcHoBH Teopil HaruIaBiIeHHS” [UIS CTYACHTIB OCBITHBOI MpOrpaMu
«BiTHOBNIEHHA Ta MiIBUIIEHHS 3HOCOCTIHKOCTI JeTalied i KOHCTPYKIIiH»
st Beix ¢opm HaBuanus /Y. O.€. Kanycrsn, JM. Tumodienko —
Sanopixxs: 3HTY, 2016. - 10 c.

VYknagaui: O.€. KamycrtsH, cT. BUKIIaaay,;

J.M. TimodeeHnko, 3aB. nal.
Pentenzent: A.O. lllyminoB, KaHJ. TEXH. HAYK, JOICHT
Kopekrop: L.I1. ABepuenko

Bimmosinaneawii 3a Bumyck: O.€. Karyctsa
3aTBEpIKEHO

Ha 3aciganni kadenpu OT3B
[porokon Ne 8 Bix 1.06.2016
3aTBepIKEHO

Ha 3aciganai HMK 1©®
ITporoxon Ne 10 Bix 21.06.2016
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JOCJIIIAKEHHSA NEPEHOCY EJIEKTPOJHOTI'O
METAJY IIPH PYYUHOMY AYI'OBOMY
3BAPIOBAHHI INIJTIABJIEHHAM

1 META POBOTH

[IpoBectn mocmiKeHHs BIULIMBY PEKHUMIB 3BapIOBaHHS TUIABICHHIM
(monspHOCTI, POy TOKY, CHJIM CTPYMY, 3aXHCHOTO CEpEIOBHILA TOIIO) Ha
XapakTep NMepeHocy eNeKTPOJHOr0 MeTaly.

2 3ATAJIBHI BIJOMOCTI

EnexTponHuii Metan cTikae B 3BaproBaJibHYy BaHHY Y BHJI Kpareib,;
MPU PyYHOMY JYTOBOMY 3BapIOBaHHI TaAKMM YHHOM repeHocuthes 10 90 %
enexTporHoro Mmerany. Pemra 10 % sBnsitote coboro Opu3kHM i mapw,
3HaYHa YacTUHA SIKMX BTpadaeThcs. Jlyra po3IuIaBIisie €IeKTPOA 3 AOCHTh
BEJIMKOI IIBUJKICTIO, TaK, HAMPHUKIIAJ, EICKTPOI IOBKUHOW 450 MM
po3miaBisieTbes 3a 1,5 - 2 xB.

Kparuist po3ruiaBiieHOro Merany 30MpaeThCs Ha KIHII eJIeKTpoja i
npuiimMae TpymoBuaHy ¢opmy. [loTiM Oist OCHOBH Kparjli yTBOPIOETHCS
TOHKa MIMKKa, B SIKIM LIJIBHICTE CTPYMY Pi3KO 30LIBLIYETHCS, MeETal
pO3IrpiBa€ThCs, IMMHKA POOUTHCSA TOHINE, JOBIIE 1, HAPEIITi, Kparuis
TOPKA€ETHCS 3BapPIOBAJILHOI BaHHM, HA MUTh 3aMHKAIOUM €IEKTPOJ 1 MeTal
HakopoTko. [lluiika pBeThbcs, a THCKOM TapiB i ra3iB Kparis BiIKUAAETHCS
BIIEpe1, Y HampsIMKY 70 KpaTepa. CijoM 3a UMM Jyra BUHHKae 3HOBY, i
Mpollec YTBOPEHHS KPaIlli MOBTOPIOETHCS.

B cekynay 3 enekrpoma Ha mertan nepeHocutbes Big 20 go 50
Kparenb NpUOIU3HO OJHAKOBOTO po3Mipy. [lopsn 3 BEMUKMMH KparisiMu
ENEeKTPOIHHUI MeTajl MepeHOCUThCS Ha BUPIO TaKOXK Y BHJIi TIOTOKY JPiOHUX
Kpamenb (CTpyMEHEBHI TpoIleC TepeHeceHHs Metany). Yum Oinbiine
3BapIOBAIGHUI CTPYM 1 YMM TOBIIE MIap MOKPUTTA Ha EIEKTPOAi, THM
BEIMKAa YaCTHHA MeETajly IEePEHOCUThCS Yy BHUIVISII MOTOKY JIpiOHMX
Kparenb. B enexTponax 3 TOHKAM MOKPHUTTSM 1 IIPH 3BapIOBaHHI HA MAJIUX
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CTpyMax Tpoliec MEPEeHECEHHs € MEePEBAXHO KPYIMHO-KpanenbHuid. Tuckom
ra3iB Jyr" piJKUil MeTasl BiIKMIA€THCS 3 JIHA BAHHU Ha 11 O14HY MOBEPXHIO,
0 BHUKJIMKa€e YTBOpEHHS moriubineHoro kpatepa. lLle BimOyBaeTbes
MEpIOAMYHO, TOMY PIIKHUN MeTall BIIKIANAEThCS OKPEMHMH MOPIiSMH,
BHACIIIZIOK YOT'0 [TOBEPXHS IIBA BUXOIUTH JYCKaTOK. UMM TOBIIE TOKPUTTS
eIIeKTpOJia, TUM OuIbllle Oyje map IUIaKy Haj PO3IUIABICHUM METaJIOM
IIBa 1 THM JIyCOUYKH OYyAyTh TOHIIE, a MOBEPXHS IIBa - OUIBII PIBHOIO i
gucToro [1].

[Ipo xapakTep MEpPeHOCY Kpareib [MOOIYHO MOXHA CYAMTH 3a
OCLMJIOTpaMaMy HaIlpyrd Jyrd Ta 3BaproBajbHOrO cTpymy (puc. 2.1), a
TaKOX 3a po3MipoM (Macoro) eneKTpOIHUX Kparnenb (puc. 2.2).
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JYTOBOT'O TIPOMIXKKY

Pucynok 2.1 - Ocowiorpamu mafiHHs —Hampyrn U, Ta
3BapIOBAILHOTO CTPYMY [3B MpH I1aBJICHHI €TEKTPOAY

Po3mip kparmens Ta iX KUIBKICTh y MPOIIEC TUTaBICHHS eNEKTPOTHOT O
MeTaly BHBYAIOTh IUIIXOM BUBEAEHHS iX 3 AYr'M NpW HaIUIaBJIeHHI Ha
rpagiToBuii auck oOepraua. Benmuka MBHIKICTH OOEpPTaHHS  JTUCKY
BITHOCHO €JIEKTPOJy 3a0e3reuye pO3MIIICHHS Kparneinb METally Ta IUIaKy
Ha BIJICTaHIi, 110 BUKJIIOYA€ MOKJIMBICTD 1X 3BapIOBaHHS MK c000t0. [licis
3aKiHYCHHS HaIUIaBJICHHA Kparuli 30MpaloTh 3 CHT 3a  (pakuismu i
MPOBOAATH CTATUCTUYHY 0OpoOKy. Ilpm 00poOii BUSBISAIOTH 3arajibHy
KUTBKICTh Kpareib; KUIbKICTh KpaIlelib, SIKi yTBOPIOIOTHCS 3a OJJHY CEKYHY;
CepelmHIo Macy OJHIET Kpallii; Macy Kpamenb OniHi€l ¢pakiii; Macy Bcix
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Kparnenb. MeTos 103BoJIsI€ AOCTIAKYBAaTH BIUIMB Ha PO3MIp Kparenb Ta BU]L
ix mepeHocCy, AlaMeTpy Ta CKIady eleKTPOIHOr0 IPOTY, CKIAay eIeKTPO-
HOTO MOKPHUTTS a0 IIMXTU eIeKTPOIHOro JpOTy; CKIagy raszoBoi ¢asy,
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Pucynok 2.2 - Bua enexkTpomHUX Kpameidb NpH HaIlUTaBICHHI Ha
rpadiroBomy aucky enekrponom AHO-4 niamerpom 5 MM y 3alieKHOCTI
BiJI BETMYMHHU 3BapIOBAILHOIO CTPYMY

3 MATEPIAJIU, IHCTPYMEHT, IPUJIA/INA,

N ~WLNE

OBJATHAHHA

[TocT py4HOTro0 AYroBOro 3BaproBaHHS.
O6eprau M-11010 3 rpad)iTOBUM AUCKOM.
Habip cut 3 orBopamu 1...5 mm.

Tepesu 0,01-200 .

CexyHaoMip.

Enextponun AHO-4.

[Iutok 3BapHUKA.

IncTpymenT.
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4 TIOPAOK MPOBEJJEHHA JABOPATOPHOI
POBOTH

4.1 O3HalOMUTUCh 3 IHCTPYKIIED 3 O€3MEeKH eKCIuTyaTailii
o0nasiHaHHS, SIKe BAKOPUCTOBYETHCS Yy POOOTI.

4.2 YimMknyTH obeprau M-11010.

4.3 3poOuty 1O uep3l HAIUIABJICHHS MartepiajlaMu Ta 3acobami,
HaBeZieHMMH y Ta0iumii 4.1 (3a BKa3iBKOIO BUKIIaa4a).

Tabnuus 4.1 - Pexxumu 3BaploBaHHsl y eKCIIEPUMEHTAX

Ne | Jliamerp enexrpony, MM | Iomsipricts ctpymy |  Cuna ctpymy
1. 2 [psama 80...100
2. 3 [psma 80...100
3. 4 [psama 80...100
4, 5 [psama 80...100
5. 6 [psama 80...100
6. 3 3BOpoTHA 80...100
7. 3 [psama 120...140
8. 3 [psma 150...170
9. 3 [psama 180...200

4.4 Pozibpatu cuta i 3i0patu 3a ¢pakuismu kparuti. [ligpaxyBaTtu
KUIBKICTh Kparelb, 3BaXKHUTH 1X.

4.5 3anoBuuTH Tabdaumro 4.2.

4.6 IlpoBecTH aHaJi3 pe3yabTaTiB EKCIIEPUMEHTIB.

4.7 JInsg KOXHOr'O0 EKCIEPUMEHTY IMOOyJayBaTH rpadiku MacoBOTO
cknany ¢paxuiii kpaneib (puc. 4.1).

4.8 3po0uTH BUCHOBKH.
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5 3MICT 3BITY

Omnwucatit METOIUKY MTPOBEICHHS POOOTH.
Tabnuid 3 JaHUMU.

I'padixm.

AHaJi3 pe3ysibTaTiB eKCIICPUMEHTIB.
BucHoBku

grLODdE

6 KOHTPOJIBHI 3AIIMTAHHSA

6.1 Buan  KpamenpHOro TMepeHocy MpH AYyroBOoMYy 3BaplOBaHHI
TUTABJICHHSIM.

6.2 BiutuB  3BaproBaJibHOTO CTPYMy Ha  XapakTep IIepeHOCY
ENIEKTPOTHOTO METaIy.

6.3 BruiB ckiialy MOKpUTTS Ha XapaKTep TepeHocy.

6.4 BruiiB ONSApHOCTI CTPYMY Ha TMEPEHOC eNEKTPOTHOTO METaIy.

6.5 YMOBH cTpyMEHEBOI0 IEpeHOCY MeTaly.

6.6 Cunun, nitodi B Ay3i Ha Kparuiio.

6.7 BB cua TIOBEPXHEBOI'0 HATATY HAa BHJ  IEPEHOCY
ENEKTPOTHOTO METaIy.

6.8 dakropw, AKi BIUIMBAIOTh Ha TIOBEPXHEBY €HEPTilO

7 BKA3IBKH 3 TEXHIKH BE3IIEKH

7.1 o nabopaTopHHX pOOIT IOMYCKAIOTHCS CTYACHTH IMICIs
THCTPYKTaKy 3 OXOPOHH Tpalli Ta MOXKEeXHOT Oe3MeKH.

7.2 3a00pOHSEThCS BMUKATH EICKTPUYHI MPHIaAd Ta OOJaJHaHHS
0e3 103BOJTY 3aBiAy0Y0ro JJabopaTopiero abo BUKIIAaava.

7.3 YV BumajKy BUSBJICHHS HEMONAI0K OOJaJHAHHS CTYJICHT
MOBUHEH  HErailHO  TOBIJOMUTH  BHKJIajgadya a0o  3aBigyro4yoro
naboparopiero.

7.4 Y BumnaJaKky BUHUKHEHHS TOXEXi a00 MOpa3Ku eleKTPHYHUM
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CTPYMOM CTYJICHTH TIOBHHHI JISTH Y BIAMOBIJHOCTI 3 3aTBEPIKCHUMHU
THCTPYKIISIMH 3 OXOPOHi Mpalli Ta MOKeKHOi Oe3MeKH.
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