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OCHOBHBIE ITOHATUA

[Ton oOmUM HaWMMEHOBAHUEM JJIEKTPOIPO3UOHHOM 00paboTkM OoOBEeIUHEHa Tpymmna
METOJIOB, XapaKTEepHU3yIOIasics TeM, YTO U3MEHEHHE (HOPMBI, pa3MepOB, KauyecTBa MOBEPXHOCTHU
3arOTOBKH MPOUCXOJIUT MOJ JIEHCTBUEM IJIEKTPHUUECKUX PAa3pAI0B B PE3yJIbTAaTEe FIEKTPHUUECKOM
3PO3UU-Pa3PYILICHUs TOBEPXHOCTH JIEKTPOJOB MPU MPOXOKIACHUHN MEXKIAY HUMHU AIIEKTPUUECKUX
paspsaoB. B mpomeccax D20 marepuan 3aroToBKM B 30HE OOpaOOTKH TMIABUTCS U (WIIH)
UCTIapsieTCss M yJAIsIeTCs B JKHAKOM U (WJIM) TAapoOOpa3sHOM COCTOSHUHU. Y HajieHue OOBIYHO
HOCUT B3pBIBHOW (MMITYJIbCHBIA) XapakTep, MpoTeKas B KOPOTKUI OTPE30K BpEMEHHU
(10'5 — 10" c¢) Ha HeOOJBIIOM YyYacTKE MOBEPXHOCTH, B MECTE JIOKAJIU3alMKM KaHaya paspsja.
Kanan paspsma — 3T0 3amosiHeHHas IUIa3MOM LMJIMHApUYEcKas o00JacTh Majioro CedeHus,
BO3HUKAIOIIAsg MEXAY OJJIEKTpOJaMH, OTCTOSIIIMMU JpPyr OT Jpyra Ha pacCcTOsSHUE
MEXIEKTPOJHOTO  MpoMexyTka. Ilmasma — HarpeTrbli [0 BBICOKOM  TEMIIEPATypbl
MOHM3UPOBAHHBIM Ta3 — BO3HHUKAET B pE3yibTaTe MPOXOXKACHUS Yepe3 MEKIICKTPOIHBIN
IPOMEXYTOK IOTOKAa 3JEKTPOHOB B MOMEHT, KOT/Ia HANpsHKEHHE Ha DJIEKTpojaax Oosiblie
OTIPEICTICHHOTO 3HAUCHUS (HAIIPSHKEHUS TPo00s).

PesynpraTrom mpoOost u oOpa3oBaHusl KaHala pas3psia SBISETCS pa3pylleHHEe MeTaia
MOBEPXHOCTU AJIEKTPOJOB B MECTax JIOKaJIM3alMU KaHaja — JJIEKTpUYECcKas 3pOo3Hsl MeTasuia.
VHTEeHCUBHOCTD pa3pylIeHUs] KaXJ0TO U3 3JIEKTPOJOB pasziMyHAa U TPU TMPOYHX PaBHBIX
YCIOBUSX 3aBHCHUT OT MOJSPHOCTH AJIEKTPOJIOB, (POPMBI U JIUTEIHHOCTU UMITYJICOB Pa3psaAHOTO
Toka. COOTBETCTBEHHO OOpabaThiBaeMasi 3aroTOBKa IMOAKIIOUACTCS TAaKUM OOpa3oM, 4TOOBI
WHTEHCHUBHOCTH €€ pa3pylieHus (00paboTKK) Bceraa Oblia BBINIE WHTCHCUBHOCTH Pa3pyIICHUS
(M3HOCA) HNEKTPOAA-MHCTPYMEHTA.

Ha XapakTep
NPOTEKaHUS M PE3yJbTaThI
nporecca AJIEKTPUYECKOU
SPO3UM OKa3bIBAIOT BIIUSHUE
MHOTO Pa3JIMYHBIX (DaKTOPOB,
HampMmep, TOJSPHOCTE U
MaTepuain AJIEKTPOOB,
Xapaxkrep OKpYKaroIleu
cpenbl  (cOCTaB, CBOWMCTBA)
AIIEKTPUYECKHE U BPEMEHHbIE
napaMeTpbl MOABOJIUMBIX K
AIIEKTPOAaM UMITYJIbCOB
HanpspKeHus 1 Toka (dhopma,
4acTora, CKBa)KHOCTb,
MOIIIHOCTh, TOJSPHOCTb U
ap.), KOHCTPYKTUBHO-

TEXHOJIOTHYECKHE
0COOEHHOCTH  DJIEKTPOJIOB.
Ha puc. 1 mnpexacrasieHsl
CXEMBI 3JIEKTPOIPO3UOHHOTO

dbopmoobOpazoBaHuUs
METOAaMHU pSIMOTO "
obpartHoro kormupoBaHus. Ha
puc. 2 TOKazaHbl CXEMbl

Puc.1 CxeMsI 31eKTpodpo3uoHHOTO (hopMooOpazoBaHUs DPasTHYHBIX onepatii
METOJITaMH TIPSIMOTO I/Iv06paTHOl"0 KOMHMPOBAHUS 7EKTPOIPO3HOHHOTO

¢ KprRommciino 0chio, 4, ¢ OSnevnoe opwooSpaonare ronocrei, | POPMOOOPAsoBAHIT  mp
X — (hopMOOOpa3oBaHKUE HAPYKHBIX IIOBEPXHOCTEH B3aMMHOM HCPEMCIHCHIH

3JICKTPOIOB.



Puc. 2 Cxembl pa3nuyHbIX ONEpaIHil 3JIEKTPOIPO3ZHOHHOTO (PopMOOOpa30BaHUsI MPY B3aUMHOM

MNEpEeMCIICHUHN 3arOTOBOK
a — I' — BbIp€3aHue CJ'IO)KHOHpO(i)I/IJILHI)IX [[eTaJleﬁ 1 pa3pe3aHuc 3aroToOBOK HerO(i)I/IJII/IpOBaHHLIM QJICKTPOAOM

HUHCTPYMEHTOM, 1, € — HIJ'II/I(l)OBaHI/Ie 1 paCTOYHKA CTCPKHCBBIMU U JUCKOBLIMU 3JICKTPOAaMU.

Tabm. 1

Tunossie oneparuu 930 u nocturaeMsrii 3pdext

Jlocturaemsrit 23¢hexT
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W3BnedeHne cioMaHHOTO MHCTPYMEHTA SUM + + +
N3roToBneHue MaTpuIl 1 CheMHUKOB SUC +
BBIPYOHBIX HITAMIIOB
N3roToBneHne Ky3HEUHBIX IITAMIIOB
¥ UM + +
(CTabHBIX)
NsroroBnenue TBEpAOCILIABHBIX
SUC +
HITaMIIOB
Hcnpasnenue O6paka cTanbHbBIX UM +
3aKaJIEHHBIX JIeTajei
N3roroBieHue CETOK 3JIEKTPOBAKYYMHBIX
BUC + |+ | + +
puoOpOB
O6paboTka OTBEPCTUI U COCTUHHUTEIIb-
HBIX KaHAJIOB B JIETAJISX TUIPO- U SUC +
THEBMOaMNmapaTyphbl
[IpommBanue O0TBEPCTHI MAIOrO
P P DUC + +
IuameTpa
[IpommBanue OTBEPCTHI CII0KHOTO SUC +
npouss B TOHKOCTEHHBIX IETaNSIX




[To nnMUTEeNbHOCTH M XapaKTepy HMIIYJIbCOB TOKA, OOYCIOBIMBAIOIIUX 3JICKTPUYECKYIO
9pO3HUI0 YCIOBHO Pa3InyaloT HECKOJIbKO pasHoBuAHOcTer DD0. Ha mpakTuke nHOTAA OBIBACT
TPYIHO IIPOBECTU MEXKJIYy HUMHU YETKYH0 I'DAHMIy, OJHAKO KaXX[as U3 ITUX Pa3HOBUIHOCTEH

UMEET ONPEICIICHHYIO CIEIUPUKY.
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Puc. 3 DnexTpospo3noHHbBIA KOMUPOBATBLHO-TTPOIIMBOYHBIN

CTaHOK.

1 — cranuHa; 2 — pabouuil cTON AN KPEIUICHHS JeTayu; 3 — BaHHA C
paboyell KMAKOCTBIO, 4 — KapeTKa BEPTUKAIBLHOIO IepeMEeNIeHUs
JJIEKTPOAa HHCTPYMEHTa; 5 — KapeTka MONEepevyHOro IepeMeleHHs
9MEeKTpPOAa HMHCTPYMEHTa; 6 — JABHUraTenb CHCTEMBl PETyIUpOBaHUA
MEXIJIEKTPOIAHOTO MPOMEXKYTKa; 7 — O0OMOTKa BHOparopa 3JIEKTpoJa
WHCTPYMEHTa; 8 — YCTPOMCTBO A BBIBEPKU IIOJIOXKCHUS JIIEKTPOIA
OTHOCHTENBHO JeTand; 9 — KapeTka HPOJONBHOTO IEPEeMENICHUS
aMeKTpomga WHCTpyMeHTa; 10 — rTeHepatop wmmiymscoB; 11 — 670K
YOpaBJICHUS CTaHKOM; 12 — TpakT mojadu pabodeid >KUAKOCTH depes
ANIEKTPOI HHCTPYMEHT; 13 — TpaKT mojgaun pabodeil KUIKOCTH B BaHHY;
14 - 6ak c apOouei XHUAKOCTBIO; 15 — momma (Hacoc); 16 — cnuB m3
paboueit Banubl; 17 — wu3omUpylolIMe Npokmanku; 18 — smexTpon-
HHCTPYMEHT.

DJIEKTPOUCKPOBast
o0padoTKa BUCO)
XapaKTepU3yeTcs KOPOTKOH
JUTUTENTBHOCTBIO HMnyJILCOB(IO'5
- 107  ¢), CpaBHHTEIBHO
HEOOJIbIIIOM 170'¢ SHEPTUECH,
OOBIYHO TPSIMOU TOJSIPHOCTHIO
MOJIKJIIOUEHUS ANEKTPOIOB
(3aroToBKa  «+»,  DIEKTPOI-

HHCTPYMEHT «-»), OTCYTCTBHEM
MEXAHUUYECKOTO KacaHus
3JIEKTPOJIOB MEKTY COOOiA.

DJIEKTPOUMITYJILCHASI
o0padoTKa OUM) -
Pa3HOBHUIHOCTh 290 JUISL
KOTOpOH XapaKTEPHBI
MOBBILIICHHAS JUTUTETHHOCTh
ummynscos (104 = 10Y),
MOBBIIICHHAS SHEpPrus
HUMITYJICOB u oOpaTHas
MOJIIPHOCTH MTOIKITFOUCHUS

3JIEKTPOJIOB, a TAK)KE OTCYTCTBUE
X MEXaHUYECKOT0 KOHTAKTA.
DIeKTPOKOHTAKTHAS
oopadorka (DKO) - Takxe
Pa3HOBHIHOCTh 200, HO
CYILIECTBEHHO OTJIMYAIONIASICS 10
XapakTepy SIBJICHU,
MPOTEKAIOLIUX MEXIY
3EKTPOAAMH, KOTOpBIE B
TEUEHUE ONpeIeTICHHBIX
MIPOMEKYTKOB BpPEMEHHU
HaxXoJATCsl B CONPUKOCHOBEHHH
apyr ¢ gpyrom. Temora,
pacIuIaBIISOIAs u (nm)
ucnapsoas MeTal BO3HUKAET

JIMIIb YaCTUYHO 3a CUCT MPOXOKACHUS SJICKTPUICCKOT'O pa3psdaaa. OHpe,Z[G.HGHHa}I J0JIA TCIIJIOThI
BBOJUTCA IIPU MMPOXOKACHNHN TOKA YE€PE3 COMPOTHUBIICHUC KOHTAKTA, YaCTh TCIIJIOTEI BO3HUKACT B

pe3yJIbTaTe TPEHUS.

[TpumensieMocTh paznmuyHbIX BUIOB D0, a TakyKe BO3MOXHOCTH ToJydeHus 3¢ dekTa oT

UX UCTOJIb30BaHUS HIUTIOCTPUPYIOT aHHbIE Ta0I. 1.

Meroapl 3nekTpokoHTakTHON 00paboTkn (DKO) moryr ObITh Hambosnee 3¢pGHEeKTUBHO

HpI/IMeHeHBI JJI peH_IeHI/IH CJ'IGI[YIOH_II/IX 3a4ay4:
e 00paboTka meTanei U3 3aKaJeHHOMN CTaJIH,

YAAJICHUC JIMTHUKOB OTJIMBOK M3 TUTAHOBLIX CIUIABOB.

00paboTKa KPOMOK TIJIOCKHX KPYITHOTa0ApUTHBIX JETaJICH;
NPOIIMBaHUE TPYOUATHIM 3JIEKTPOIOM MMIMHAPUIECCKUX OTBEPCTHIA;
ylaJeHue MPUIycKa MOCie MPOKATKU MPYTKOB U3 KaPOMPOYHBIX CILIABOB



JIist Bcex MEepeuyucIIeHHBIX METOJOB Ipu ucmoiib3oBaHun DKO HaOmM0maeTcs CHUKCHHE
TPYAOEMKOCTH, TMOBBIIICHUE TPONU3BOIUTEIILHOCTH M CHHKECHUE ce0eCcTOMMOCTH. OCOOSHHOCTHIO
obopynoBanusi, npumensemoro st DKO sBusieTcss TO, 4TO MHOTHE MPOIECCHl MOTYT OBITh
pean30BaHbl Ha OOBIYHBIX YHHBEPCATBHBIX CTaHKAX, MOJBEPTHYTHIX MOJICPHHU3AINH (TOKAPHBIX,
CBEPIWIBHBIX, OTPE3HBIX).

Jlns peanuzauu METOA0B JIEKTPOHMCKPOBOH U AJIEKTPOUMITYIILCHOM 00paboTKU TpeOyeTcs
CHEUAIM3UPOBAaHHOE 000pyIOBaHHE (KOMHPOBATHHO-TIPOIIMBOYHBIC, BBIPE3HBIC CTAHKH).
TurmoBast cxema 3JIEKTPOIPO3UOHHOTO KOMMPOBAILHO-TIPOIIMBOYHOTO CTaHKa MPEICTAaBIICHA Ha
puc. 3.

®OPMOOBPA30BAHUE I1PH DJIEKTPOSPO3MOHHOM OBPABOTKH Y PACUET
PA3MEPOB 3JIEKTPOJAOB MHCTPYMEHTOB.

OOpabaThIBa€MOCTh ~ MaTEpHANIOB  AJIEKTPOIPO3UOHHBIM  CIIOCOOOM  BKIIIOYAET  Psif
MOKa3aTeJIei: MPOU3BOIUTEILHOCTh 00pabOTKH (CheM MaTepHaia B MHHYTY), OTHOCHTEIbHBIN
U3HOC OJJIEKTPOJa MHCTPYMEHTa, LIEpOXOBATOCTh 00paOOTaHHONW MOBEPXHOCTH, KauecTBO
MMOBEPXHOCTHOTO CJIOSI, TOYHOCTh 00pabOTKH, CTaOWUIILHOCTH Tpolecca u Ap. KommuecTBeHHOM
XapaKTEPUCTHKONW 00padaThIBAEMOCTH CIYKUT KOI((UIMEHT, ONpPEesiouii OTHOIIECHHE
MIPOU3BOAUTEIHHOCTH 00PaOOTKH JAHHOTO MaTepHalia K MPOU3BOIUTEIHFHOCTH 00pabOTKH CTaIH
45 pu OJMHAKOBBIX YCIOBUSX PAOOTEHI.

OTnumunTenbHOH 0COOEHHOCThIO (popMooOpazoBanust mpu D0  ABIAECTCS OTIHYHE
pasMepoB U TpodUIsS SIEKTPOAA-UHCTPYMEHTa OT pa3MepoB U Tpoduias oOpabaTbiBaeMoid
JeTald, ATO CBS3aHO C HEOOXOIUMOCTBIO OOECIICYCHUs 3a30pPOB MEXIY MACTANBI0 H
WHCTPYMEHTOM, OCOOEHHOCTSMH (DOPMHPOBAHHS Pa3psSAHBIX KAaHAOB, a TAKXKE C H3HOCOM
WHCTPYMEHTa B TMporiecce 0OpaOOTKH, BEJIWYMHA KOTOPOTO COMOCTaBMMa C O0OO0BEMOM
CHHMaeMoro npu ¢popMooOpa3oBaHUU MaTepUaa.

a o

Puc. 4 DnexTpoa- HHCTPYMEHT B MPOIECCE MPOITUBKHU MOJIOCTH
| - rapaHTHPOBaHHOE PACCTOSHHE OT JSTANU 10 AepiKatels anekrpona; 11 - uimHa snexrpona 6e3 yyera H3HOCA;
Il - 3amac mmHEI 35IeKTpoAa Ha W3HOC Ipu 00paboTke, [V - Top1ieBoii 3a30p; a — B Hadase mporecca; 0 — mocie
YaCTUYHOTO CbhEMA IINUITVCKA



Puc. 5. PacueTHas cxema a1t onpeiesieHus pa3Mepa dJIEKTPOo1a UHCTPYMEHTA T10 BBICOTE

[Ipu pacuere pa3MepoB AIEKTPOJIa
I/IHCprMeHTa JCJIacTCA ,Z[OHYH_ICHI/IC, qTo
W3HOC  WHCTPYMEHTa TI0O  BBICOTE
HPOUCXOIUT paBHOMEPHO 51
onpeaensieTcs BEJINYNHOMN
OTHOCHUTEILHOTO OOBEMHOIO HM3HOCA

Ay ,. B OOKOBOM 3a30pe TakKke

HaOIIoMaeTcs BO3HHUKHOBEHHE
Pa3psAIHBIX KAaHAJIOB M ChEM MeTalljia
KaK CO CTEHOK IIOJIOCTH JIETallh, TaK U C
OOKOBBIX CTEHOK 3JIEKTPO/Ia-
7 uHCTpyMeHTa. [Ipu 3TOM cumrTaercs, 4To
Ha y4JacTKax , TJI€ 3a30p MEXAY JETaIbI0
U MHCTPYMEHTOM IPEBBIMIACT 3HAYCHUE
ls paspsiaHbic KaHambl HE GOPMHUPYIOTCS
. U CbeM METaJlJIa HEe IPOUCXOJTUT.

-8 C yderom 3TUX JONYIIEHUW IS
MPAKTUYECKUX  PacdeToB  Pa3MepoB
| [} MOTYT OBITh HCIIOJIb30BaHbI (POPMYIIBI

| [ I

” = JlnuHa pabouero yuactka (MMm) B

Puc. 6 PacueTnas cxema mJist onpeneneHus BEPTHKAILHOM HaNpaBjIeHUH (y4acTKH
IIOIIEPEYHBIX PAa3MEPOB dJIETPOA- II'+ 111 1o puc. 4):
WHCTPYMEHTA.

A
Hp3 =H,+H, = H0+7H '(1+A7a)_|m

rne H, - HoMuHanBHEI pa3Mep IPOIIMBAEMOl TONOCTH 10 FIyOHHE, MM

A, - nomyck Ha M3TOTOBIIEHHE TIOIOCTH MO ITybUHE (pHC. 5), MM



Ay , -~ OTHOCHUTENbHBII 00BEMHBIN U3HOC 3JIEKTPOJa HHCTPYMEHTA,

|m - TOPLEBOM 3a30p, MM

Pasmepbl o5nekTposa B IONEPEYHOM HAmpaBlIeHMH TpH  00paboTKe TMOJNOCTH ¢
BEPTUKAIBHBIMA CTEHKaMH (pHC. 6) ONpPENemsIoTCs COOTBETCTBEHHO GopMyinamMu s
OJTHOCTOPOHHETO 3a30pa (HapykHas 00paboTKa):

Le :LH+A5L _|6+(|6_|m)'A7/3

JUTSL TBYXCTOPOHHETO 3a30pa (BHYTpEHHsIs1 00paboTKa):

D,=D, + Aéﬂ 21 +2(I, 1) Ay,

rae A - TOImycK Ha H3rOTOBJICHHUE TIOJNIOCTH IO MOMEPEYHOMY Pa3Mepy, MM

|5 - OOKOBO¥ 3a30p, MM

[Tpu o6paboTke neTaneit [uis JOCTHXKEHHs BBICOKOM YHCTOTHI MMOBEPXHOCTEH HEOOXOIMMO
UCTIONIF30BAaTh MaJble BEIWYMHBI Pa0OYMX TOKOB, NPH 3TOM INPOH3BOJUTEIBEHOCTH 0OpPaOOTKH
OyZeT HEeBBICOKOW, OCOOCHHO TMpH CheMe OonbIuX mpumyckoB. [losromy mns cbema
3HAYUTEIBHBIX 00BEMOB METAJJIa HCIIOIb3yeTCs MOIX0/, AHATOTUYHBIA TOMY, YTO MTPUMEHSETCS
Opu  MEXaHHYecKoi  oOpaboTke:  OCHOBHAas  4YacThb  MNpUIYCKa  yJajusercss  Ha
BBICOKOIIPOM3BOINTENBHBIX ~ UYEPHOBBIX  pPEXHMMaX, a  OCTaTOYHbIC  IOTPEHIHOCTH
(MUKpOHEPOBHOCTH, CIIOW CO CTPYKTYPHBIMH WM3MEHEHHMSIMU MU T.JA.) YIAJSIOTCS Ha YHUCTOBBIX
(puHUIIHBIX) pEeKUMaX OOECIEUYMBAIONIMX BBICOKOE KAaveCTBO IMOBEPXHOCTH, HO HEBBICOKYIO
IPOM3BOAUTENBHOCTh. CXEMAaTUYHO paclpesielieHue MPHUITYCKOB MpPH  MHOTOIMPOXOJHOM
3JIEKTPOIPO3UOHHOM 00pabOTKE MOKHO TPEICTABUTH B COOTBETCTBUH C PUC.7.

T e 3
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3 o

Puc. 7 Cxema pacmnonoxeHus IPUITYCKOB NMPU 00pabOTKE MOJIOCTH Ha TPEX PEKUMax
(4EPHOBOM, CPETHEM U YHCTOBOM)
[Ipu npakTHYecKUX pacueTax TOJIIIUHY CJIOSl, CHIMAEMYIO Ha CPEHUX PEKUMaX MOMKHO
NPUHATH pAaBHOW CyMMapHOM BbICOTe MUKpOHEpoBHOCTeH (RZ, MkM) 1 riyOuHe neeKTHOro
ciost (N, MKM) OCTaBIIUMCSI OT MPEIBIAYIIETO MTPOXO/Ia:

z, =Rz, +h,, z, =Rz, +h,

Pa3mepsl 31eKTpOAOB-UHCTPYMEHTOB, pacCUUTaHHbIE 0€3 yueTa X U3HOca, ONpeaesaTCs
COOTHOUICHUSIMU

C



o _ o _ 0 _ Avan
Haup _Zqu_Imqp) Hacp_Zqu_'_ZHcp_Imcp! HG‘IC o HH+( 4) Im‘lC

['opusoHTanbHbIE (MONEPEYHbIE) pa3MEPHI B CIydae JBYXCTOPOHHUX 3a30POB:

A
L(jqp =L, +( ”%)—22@ -2z, =l
A
Lgcp = LH +( H%j_ szc - I6cp
Lca)qc = LH +(An%j_l6qc

C y4yeTom H3HOCA AJIEKTPOJa-HHCTPYMEHTA €r0 pa3Mephl 10 BBICOTE COCTAaBSIT

COOTBECTCTBCHHO:
Haqp = ZH qp(1+ Ayaqp)_ Iml{p

Hacp = Zqu +ZHCp(1+A}/30p)_I

mcp
Haqc = ZH up + ZHcp + ZHqc(1+A7/3qc)_|ch

TOPHU30HTAILHBIC pa3MepPhI AJIEKTPOJIa C YUETOM M3HOCA (MPHHUMAS YTO 33 CUET pa3psioB
Ha 60KOBBIX MOBCPXHOCTAX C HUX YyAATIACTCA CJIOH MeTallia |6 - I COOTBETCTBCHHO OJIsA

m?

YEpPHOBOT'0, CPEJHETO U YUCTOBOI0):

Laqp = L(;qp + 2A73qp(|6qp - Imqp)
Lecp = L(e)cp + 2A73cp(l6cp B Imcp)
Laqc = Lca)qc + 2A7/3qc(|6qc - Ich)

&

Puc. 8 O603HaueHHS pa3MePOB IEKTPOIa MHCTPYMEHTA U IETAIIN TIPU 00paboTKe
(hacCOHHBIX MOJIOCTEH



ITpu 06paboTke MO METOAY MPSMOTO KOMHUPOBAHUS TMOJIOCTEH C HAKJIOHHBIMH CTEHKaMHU
(aconHbIX) HAOMIOMAETCS M3HOC KAaK TOPIIEBOM YacTH OJJIEKTPOJa HHCTPYMEHTa, TaK U
HAKJIOHHBIX €ro CTEHOK, YTO MPHUBOJUT K OJHOBPEMEHHOMY H3MEHEHHIO BBICOTHI U YIJIOB
HAKJIOHa CTEHOK JJekTpona. [lpm 3ToM cliegyeT yduThIBaTh, YTO YyroJl HAKJIOHA CTEHOK
00paboTaHHON MOJOCTH OyAeT Oojbllle YeM Yroji HakJIOHa CTEHOK H3HOUICHHOTO 3JIEKTPOAa
WHCTPYMEHTA, YTO OOBSICHICTCS HATMYUEM JIOTIOTHUTEIBHBIX Pa3psIoB MKy HUMU. Y CIIOBHBIC
0003HaueHMsI, IPUHATHIC IPU pacueTe pa3MepoB (PACOHHBIX AIIEKTPOAOB MPUBEICHBI HA PUC. 8.

JInsi  TpaKkTUYeCKUX  pacyeToB  Pa3MEpPOB  AJIEKTPOJA-WHCTPYMEHTa MOTYT  OBITh
UCIIOJIb30BaHbI ()OPMYJIbI, COOTBETCTBEHHO IS BBICOTHI 3JICKTPO/Ia HHCTPYMEHTA

A
H =@0+Ay, ) H, +—£H —
pa3Mep 2JIEKTPOJa B TOPU30HTAILHOM TIIOCKOCTH:
A
i _|6(1_A7/3Cosaﬂ)_lﬁ(l_A)/aCOSIBH)

yroJI HAaKJIOHa OOKOBOW TMOBEPXHOCTH 3JICKTPOJIa HHCTPYMEHTA!
(z,7 —I +1 -sina, -COSa;)-tga;
1+Ay, )z, —1, +1 -sina. -cosa,

L =|L,+

e}

Q. =

2
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ITPAKTUYECKAA PABOTA Nel

O6paboTKa MoJI0CTEH METOOM MPSIMOTO KOTTMPOBAHHS.

LEJIb PABOTBI: 03HaKOMUTBCSI C OCHOBHBIMU MOHSITUAMH, CBI3aHHBIMHU C 3JIEKTPOIPO3UOHHOMN
00pabOTKOM M METOAMKOH pacueTa pa3MepoB 3JIEKTPOJOB-MHCTPYMEHTOB sl 00pabOTKH
METOJIOM MPSIMOTO KOTIMPOBAHHSL.

[Topsnox BeIMONMHEHUS PaOOTHI:

1. BBINOJHUTH B COOTBETCTBHHM C WHAMBHUIYaIbHBIM 3aJaHHEM 3CKHU3 0OpabaTbiBaeMoOit
HOJIOCTH, C YKa3aHHEM pa3MepoB U TEXHUYECKUX TPEOOBAHHIA.
2. Ha3HauuTh pPEXHUMBI DJIEKTPOIPO3HOHHONH OOpaOOTKM JeTajH, IMOJy4YeHHOH B KadyecTBe
3aaHusl.
3. BBINOAHUTE pacueT UCHOIHUTENBHBIX Pa3MEpPOB IEKTPOJa- MHCTPYMEHTA C YYeTOM H3HOCa

10 OMTUCAHHOM BBIIIC METOAUKE MM PEKOMEHIALUSAM JIUTEPATYPHI [

1.

4. Tlo pesymbraram pacueta O(GOPMHUTH 3CKH3 KOHCTPYKIIMU OJIIEKTPOJAa HWHCTPYMEHTa C
yKa3aHUEM Pa3MepOB M TEXHHUYECKUX TpeOOBaHUH (MaTepuall, IMepoXoBaTOCTh U T.I1.).
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Puc. 8 Pa3zmeps! 00pabaTbiBaeMbIX TOBEPXHOCTEH 110 METOY MTPSIMOTO KOITHPOBAHUS
Ne Marepuan neranu Dy(Ly), MM Ho, MM Iepoxosatocts PucyHok
BapHaHTa cpua ae oA=0h o 00p. MoB-TH cyHo
1 Cranb 45 307%° 500 Rz40 a
2 BK-6 12350 30.0,04 Ra2,5 a
3 Crans 40X 2510,3 20£0,5 Rz80 0
4 BK-8 1600 4001 Rz12,5 6
5 12XH3A 24917 30£0,2 Ra6,3 a
6 T15K6 20705 14,006 Ra0,8 a
7 1IX15 19703, 25+0,03 Rz20 6
8 BK60OM 12105 6.0.1 Ral,25 6
9 P6M5 2270% 30£0,1 Ra3,2 a
10 T30K4 18.0.12 22%03 Rz20 a




[MPAKTUYECKASA PABOTA Ne2
O06paboTka MoIocTel Ha TPEX PeKUMax

HEJIb PABOTbI: 03HaKOMUTBCS C METOAMKOW pacueTra MPUIYCKOB M Pa3MEPOB JIEKTPOIOB-
UHCTPYMEHTOB JJIs1 00OpaOOTKH MOJIOCTEN Ha YEPHOBBIX, CPETHUX U YUCTOBBIX PEKHMAX.

[Topsimok BBIMOTHEHUS PaOOTHI:
1. BHIIOJHUTH B COOTBETCTBHHM C WHAMBHIyaIbHBIM 3aJaHHEM 3CKH3 0OpadaThiBacMOit
MOJIOCTH, C YKa3aHHEM Pa3MEpPOB U TEXHUUYECKUX TPEOOBAHUH.
2. Ha3HauuTh pEKUMBI DJIEKTPOIPO3ZMOHHON OOpaOOTKM MdeTad, IMOJTYyYCHHOH B KayecTBE
3a/1aHusl.
OnpenenuTh MPUITYCKH HA 00paOOTKy HA YEPHOBOM, CPETHEM M YHCTOBOM PEKHME.
BBIOMTHUTE pacyeT UCTIOTHUTENBHBIX Pa3MepOB AJEKTPOJOB-UHCTPYMEHTOB JIJIsi BCEX TPeX
PSKMMOB C Yy4eTOM HM3HOCAa [0 ONMUCAHHOW BHIIE METOJIUKE WM PEKOMEHIAIHSIM
JUTEPATYPHI [ ].
5. Tlo pesymbraTtam pacdyera OGOPMHTH 3CKH3 KOHCTPYKIIMH 3JIEKTPOJOB HHCTPYMEHTOB C
yKa3aHHEM Pa3MEpOB U TEXHUYECKUX TpeOOBaHU (MaTepual, mepoXxoBaToCTh U T.I1.).
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Puc. 9 Pa3zmeps! nonoctu uis 00pabOTKH Ha TPEX pekuMax




o Pasmepsl nonoctu, MM [epo-
Bap. L, L, H, Ls L, H, Ls Ls Hs Ba’;g;m Marepuan
1 147003 18,1 29+03 . - - - - - Ra0,8 | T15K6
2 - - - 40405 | 22°% | 30£0,1 - - - Ra2,5 | BK-6
3 - - - - - - 12350 | 2370% 6.0.1 Rz20 | Crans 40X
4 3612 | 1970% | 2540,03 - - - - - - Rz12,5 | 12XH3A
5 - - - 3970%, | 2000 | 14406 - - - Ra0,63 | BK-8
6 - - - - - - 14*°% | 24,., | 3020,1 | Ra3,2 | Crams 45
7 1720% | 167003 | 407012 - - - - - - Ra6,3 | IIX15
8 - - - 36" | 25+0,3 | 20%0,5 - - - Ral,25 | BK6OM
9 - - - - - - 18012 | 32155 | 30004 | Ra0,8 | T30K4
10 | 20+0,05 | 30*%* | 50%0% - - - - - - Ra3,2 | P6MS5

[TPAKTUYECKAS PABOTA Ne3
O6paboTka pacoHHBIX MOIOCTEH

IEJIb PABOTDBI: 03HaKOMUTBCSI ¢ OCHOBHBIMH TOHATUSIMH, CBSI3aHHBIMHU C AJIEKTPOIPO3UOHHOM
00paboOTKON W METOIMKOM pacdyeTa pa3MEpPOB DSJIEKTPOIAOB-MHCTPYMEHTOB Isi 0O0pabOTKH
(bacoHHBIX MOJIOCTEH.

[TopsioK BhIMONIHEHHS pabOTHI:

1. BHIIOJHUTH B COOTBETCTBHHM C WHAMBHIYaIbHBIM 3aJaHHEM 3CKH3 0OpadaThiBacMOit

MOJIOCTH, C YKa3aHHEM Pa3MEpPOB U TEXHUUECKUX TPEOOBAHUH.

2. Ha3HauuTh pEKUMBI SJIEKTPOIPO3ZMOHHON OOpaOOTKM MeTau, IMOJTYyYCHHOH B KadecTBE

3aJIaHU.

3. BBINOIHHUTE pacueT UCTIOIHHUTENBHBIX Pa3MEpPOB IEKTPOa- HHCTPYMEHTA C YYeTOM H3HOCa

10 OMTMCAHHOH BBIIIE METOAUKE MM PEKOMEHIALUSAM JIUTEPATYPHI [

4. Tlo pesymbraTam pacdera O(QOPMHUTH ICKH3 KOHCTPYKIIMH JJIEKTpOJa HHCTPYMEHTa C
yKa3zaHHEM Pa3MepOB U TEXHHUUECKUX TPeOOBaHUi (MaTepHa, HIepoXoBaTOCThb U T.I1.).
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Puc. 10 Pazmeps! pacoHHBIX TOTOCTEH




o Pa3meps! nosnoctu IMepoxo- Marepuan
Bap. L, L, H, o By Ls H, o B2 BaTOCTh
1 1409 | 18, | 2272 5° 10° - - - - Ra0,8 T15K6
2 - - - - - 30"% | 50*%% 9 7 Ra25 | BK-6
3 - - - - - 25+0,3 | 20+0,5 6° 4° Rz20 Cranb 40X
4 36'012 | 199% | 25:003 7° 12° - - - - Rz12,5 12XH3A
5) - - - - - 24,1, | 30+0,2 12° 9° Ra0,63 | BK-8
6 - - - - - Ra3,2 Craisb 45
7 1729 | 167008 | 407022 9° 14° - - - - Ra6,3 1IX15s
8 . . - - - 20°00; | 14.006 14° 6° Ral,25 | BK60OM
9 - - - - - 19707 | 25+0,03 10° 7 Ra0,8 T30K4
10 | 20:005 | 30" | 5070% 10° 12° - - - - Ra3,2 | P6M5




HPUJIOKEHUSA

Tabm. 1

PexXuMBbI 371€KTPOIPO3UOHHOI 00pabOTKH MPH MUTAHUHU OT IIUPOKOIMATIA30HHBIX T€HEPATOPOB.

XapakTepuCTHKa PEKUMOB

Rz, MM Popma
! HAMITYJIbCOB UYacrora, k['11 CKBa)XHOCTD Pabounii Tok, A
Opabotka cranu (HOJAIPHOCTH 00OpaTHas)
40 - 80 IIp 8 1,25 35-40
I'p 8 1,5 40
20-40 IIp 22 -44 1,5 30-35
I'p 44 — 66 2-3 20-30
IIp 66 — 100 1,25-15 25-30
10-20
I'p 100 2-3 8-10
IIp 200 1,7-2 12-14
Ra=1,25-25
I'p 200 25-3 4-5
Ra=0,63-1,25 IIp 440 3-4 1o 4
O0paboTKa TBep0ro cIutaBa (HOISPHOCTD IIPsIMast)
20-40 IIp 8 1,25 1o 50
10-20 IIp 22 -44 1,25 1o 45
Ra=1,25-25 IIp 100 1,5 1o 30
Ra=0,63-1,25 IIp 200 1,7 mo 12
Ra=0,32-1,63 IIp 400 2,0 1o 4
Tabm. 2

3Ha4YeHUsT MEKAIEKTPOJHOTO 3a30pa MPH IEKTPOIPO3ZUOHHOM 00paboTke

PSIMOYTOJIbHBIMHU M Tpe0eHYaTHIMU UMITYJIbCAMU

Pexunm 00paboTku MexaneKTpoIHbIE 3a30Pbl, MM
Pabounii Tok, A UYacrora, k['11 TOPLIOBBII OOKOBOI

50 0,08 0,12
40 0,06 0,15
30 8 0,05 0,12
20 0,04 0,09
12 0,03 0,07
5 0,02 0,05
50 0,06 0,12
40 0,05 0,1
30 0,08
20 22 0,04 0.07
12 0,03 0,06
5 0,02 0,04
25 0,04 0,07
15 44 0,03 0,06
7 0.02 0,05
3 ' 0,04
20 0,04 0,07
15 0,03 0,06
7 66

3 0,02 0,05




Pexxum o6paboTku MexaIIeKTpOTHBIC 3a30PBI, MM
Pabounii Tok, A UYacrora, k['11 TOPLIOBBII 0OKOBOI
25 0,04 0,07
15 88 0,03 0,06
10 0,05
5 0,02 '
20 0,04 0,06
15 0,05
10 100 0,02 0,04
3 0,03
1 0,01 0,02

IIpumeuanus: 3Ha4YeHUs 3a30pOB YKa3aHbI JJs 0OpaOOTKH MMITYJIbCAMHU IPSMOYTOJILHOW (DOPMBI, TIPU pacueTax
3JIEKTPOJIOB MHCTPYMEHTOB JiJIsi 00pabOTKH rpeOCHYATHIME UMITYJIbCAMH 3HAYCHUS 3a30pPOB YBEIUYHUTH B 2 pasa.
Hdus yacror nmo 400 k[ OOKOBOH 3a30p CBsS3aH C JJCKTPUYCCKUMH TapaMETPaMH COOTHOIICHUEM:

0,31
| ,
I, = 0,0745{%} , TOPLEBOH 3a30p I ~0,051;

Ta6n.3
I'myOuHa ciost MaTepuana co CTPyKTYPHBIMU U3MEHEHHUSIMU TTOCIIE DIIEKTPOIPO3ZHOHHOM
00paboTKH
I'myOuna 30HBI
Yacrora, kI'11 PaGoumii Tok, A CTPYKTYPHBIX
HU3MCHCHHH, MKM
[IpsIMOYTOTEHBIE HMITYIIBCHI
8 5 28-33
44 92
4-5 10-14
22 44 69
44 4
66 5 HE BBLISBIIEHEI
8
88 30 49
4 HE BBISBJICHBI
200 12 29
22 49
2 HE BBISBJICHBI
400 7-8 14-19,8
Fpe6€anTI)Ie HMITYJIbChI
8 15 83
32 140
11 10
22 42 98
44 30 83
66 6
HE BBISBJICHBI
88 >
15 25-30
4 HE BBHISBIICHBI
200 14 19,8




Ta0im. 4

OTHOCHUTENBHBIN 00BEMHBII HU3HOC 3IEKTPOIOB-UHCTPYMEHTOB Tipu D30 cranu, %.

Hmnynbcel
Yacrora, k' IPSIMOYTOJIbHbIE | rpebeHyarsie
’ DJIEeKTPOA-UCTPYMEHT
MEIHBIH rpaduTHPOBaHHBIN MEIHBIH rpaduTHPOBaHHBIN

8 15-40 0,6-10 0,3-0,5 -

22 25-45 3,0-5,0 0,3-0,8 0,08-0,15
44 30-50 5-18 05-10 0,1-0,15
66 35-55 15-25 08-1,2 0,12 -0,15
88 40-70 30-40 10-18 0,3-0,5
100 - - 10-20 08-12
200 45-90 40-70 -

440 90 - 140 - -

Taom. 5

O6wemubIil n3HOC (%) 37IEKTPOIOB-UHCTPYMEHTOB MTPpHU 00pabOTKE TBEPBIX CILIABOB

Yacrora, kI'11

Martepwnan 3JIeKTpoJa-HHCTPYMEHTA

HaTyHL MEOb
8 350 — 440 180 — 200 (70 — 100)
22 380 — 400 110 — 140 (100 — 140)
44 300 — 350 120 - 150
66 250 — 300 100 — 120
88 200 — 240 100 - 120
200 180 — 200 80 — 100
400 100 — 120 75-90

HpOeKTl/IpOBaHI/Ie TEXHOJOIrHY€CKHUX Oll€pallum 110

00padoTKe AeTAJM 3JIEKTPOIPO3UOHHBIM METOI0M

Meroanueckue ykazaHus
K IPAKTUYECKUM 3aHATHAIM
1o Kypcy «O00pyA0BaHHE MAITUHOCTPOUTEIIbHBIX
IIPOU3BOJCTB»

TUXOHOB Jlennc AnekcanapoBud

CocraBwi: CTEKOJIBHUKOB Maxkcum BragumupoBuy



