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Oo0mue cBeneHus

CyIIHOCTh 3JEKTPOIPO3UOHHON O0OpaOOTKHM 3aKIIIOUAeTCS B yHAICHHUH
NPUIIYCKAa C 3arOTOBKU B CpelIe JUAJEKTPUKA 3a CYET MHUKPOPA3PSIOB,
PaCIUIaBIISIFOIIMX YACTUIBI METAJLNIA.

[Ipomecc amexkTpo3po3noHHOr o0paboTku (DD0) mpeacraBisier coOoi
paspyllieHre MeTaljla UM WHOTO TOKOIPOBOJSIIET0 MaTepuala B pe3yibrare
JIOKAJIbHOTO BO3AEUCTBUSI KPATKOBPEMEHHBIX MHOTOKPATHBIX SIEKTPUYECKUX
pa3psAloB  MEXIY JBYMS OJIEKTpPOAaMH, OJUH U3 KOTOPBIX  SIBISIETCS
oOpabarbiBaeMOl JIeTajblo, a Ipyrou - snexkrpogoM-uncrpymentom (OU). Tloa
BO3JICICTBUEM BBICOKMX TEMIIEpaTyp B 30HE pa3psja MNPOUCXOAUT HarpeB
pacIIaBlIieHHE M YaCTHYHOE MCIapeHue MeTailia - AJIeKTpudeckas spo3ust. s
MOJTyYEeHHSI BBICOKOM TEeMIepaTypbl B OTPAaHUYEHHOW OOJaCTH MaJioro Chema
HeoOxomuMa OoJbIas KOHIEHTparusi dSHepru. JloCTKeHHe »HTOU IenH
OCYILIECTBISICTCSI  MCIOJAB30BAHUEM HMMIYJABCHOTO HampsikeHus, a 2930
OCYILIECTBISICTCSI B OKUAKOM Cpele, KoTopas 3amloJIHSIeT 3a30p MEXIy
AIIEKTPOJIAMH, HA3bIBAEMBII MEXKAIEKTPOAHBIM TMpoMexyTkoM (MOII), wnm
MEXAJIEKTPOIHBIM 3a30poM. Cxema 3JIeKTPO3PO3UOHHON 00pabOTKH IMOKa3aHa
Ha puc. 1. DIEeKTpo/ibl, OJUH U3 KOTOPHIX SIBJIAETCS 00padaThiBaeMoi eTalbio 1,
a Jpyrod -MHCTPYMEHTOM 2, MOJKIIOYAIOTCS K TE€HEepaTopy JJIEKTPUYECKHUX
UMITYJIbCOB U MOTPYXKAIOTCS B TUAJEKTPUUECKYIO XKUAKOCTD 3. [Ipu conmmkenun
ANIEKTPOAOB HA JIOCTATOYHO MAaJjlo€ PACCTOSHHE MPOUCXOAUT MPoOOH
MEXDIJIEKTPOJHOM Cpellbl B MeCcTe C HauOoJblIed  HampsHKEHHOCTHIO
AIIEKTPUYECKOTO MoJs. Jludnexkrpuueckas NPOYHOCTh NPOMEKYTKA B MECTE
npo0osi HapymaeTcsi, W o0pa3yercs TOHKHH TOKOMPOBOASIINK KaHal 4,
3aMbIKatOMi AekTpoasl. [lo oOpa3oBaBiieMyCsl TOKOMPOBOSIIEMY KaHAIy
IPOTEKAET HMMITYJIbC TOKa OOJBIION TJIOTHOCTH, KaHall pa3psija pacuiupsieTcs,
IIpU 3TOM TEMIIEpaTypa B 30HE pa3psiia JOCTUTAET HECKOJIbKUX ThICSY I'PAIyCOB.
VYyacTku 31€KTpoioB S U 7 B 30HE pa3psiga pacIuiaBisioTcs U ucnapsrorcs. [log
BO3JICUCTBUEM BBICOKHX TEMIIEpaTyp >KUJKOCTh B 30HE pa3psija paszjiaraercs u
ucHapseTcs U BMECTE ¢ MapaMH MeTajuia oOpa3yeT OBICTPO pacCHIMPSIOIIUICS
y3bIPB 6.

Puc 1- Cxema 31eKTp0o3p0o3uoHHOM 00paboTKH

[Tpu yMeHBIIEHUH TOKA, IPOXOIAILIETO Yepe3 IEKTPO/bI, TaBJIEHUE NAPOB
B pacIIMPSIIOIEMCS Ta30BOM ITy3bIpe NafaeT. B pe3ynprare CHUKEHHUS TaBICHUS
pacIUIaBICHHBIA METAJIJT BCKUIIAET U BHIOPACHIBAECTCS B BUJIE MEJIKUX Kameib 8 B
OKPYXAIOIy0 cpeny (KHUIKOCThb), TA€ U 3aCThIBA€T B BUJE MEJIKUX YacCTHI.



TBepable MPOLYKTHI 3PO3UU BBIHOCSITCS M3 MEXICKTPOIHOIO IMPOMEXYTKA ITOA
JNEHUCTBUEM YIAPHBIX BOJH M TCUCHUN XUAKOCTH, BBI3BAHHBIX JJIEKTPUYECKUM
pazpsaoM U 00pa3oBaHMEM IIAPOBOIO IMy3bIpS C MOCIEAYIOIUM  €ro
pacuperreM. Ha mOBEpXHOCTAX JIEKTPOAOB B MECTE NPOXOXKACHMS paspsna
oOpasytoTcs JIyHKH. Pa3Mmepbl JYHOK 3aBUCAT B OCHOBHOM OT JHEPIrUUd H
JUIMTEIbHOCTA UMITYJIBCOB U JJIEKTPOIPO3MOHHOM CTOMKOCTH Marepuana. s
MOJIy4eHHSI pa3MepHOM 0oO0pabOTKM DJHEpPrusi B 30HY OOpabOTKH BBOIUTCS
OTIEIBHBIMH MOPLUSAMU B BHJIE NIEKTPUUECKUX HUMITYJIBCOB JOCTATOYHO MaJIOi
JUIMTEAbHOCTH. B may3ax Mexay uUMOylnbcamMd pabodas  KUAKOCTh
BOCCTaHABIIMBAET CBOM JIMAJIEKTPUYECKUE CBOMCTBA (nemoHusupyercs). Ecnu
OCYIIECTBIIATh HEMPEPBIBHBIA MOJBOJI SHEPrUM, TO OyIyT pa3orpeBaTbCsi U
IJIaBUTHCA OOJbIIME 00BEMBI MaTepHalia C OJHOTO U3 AJIEKTPOAOB, AaXKE €CIH
MaTepualibl 3JIEKTPOIOB OJMHAKOBBL. HampaBleHHOCTh CbhbeMa Marepuaja
omnpenensieTcss MNOJSPHOCTbIO MOAKIIOYEHHUS 3JIEKTPOJOB K TEHEpaTopy
UMITYJBCOB M TapamMeTpamMu HMMYlIbcoB. [Ipu momaye CcHUHYyCOHMIANbHOTO
UMITYJIbCA HANpsDKEHUsT Ha 3JeKTponbl (puc. 2) Ha ydactke 0...1 HampspkeHue
yBeauuurca 10 Up,, OpH KOTOPOM HAapylIaeTcs AUAIEKTPUYECKas IPOYHOCTh
npomexyTtka. CpeaHee HalpsyKeHHE, NpU  KOTOPOM IPOUCXOAUT MpoOoil
MEXAJIEKTPOIHOIO MPOMEXKYTKA, MMOYTH JUHENHO 3aBUCUT OT BEJIMYMHBI 3TOTO
MPOMEXYTKa U Ha YUCTOBBIX pexkumax cocrtasisieT 40...50B, a Ha yepHOBBIX
70...80B. YyacTok 1...2 COOTBETCTBYET HCKPOBOM CTaUU Pa3psaa, 1isl KOTOPOM
XapaKTepHO OBICTPOE CHIDKEHUE HANpsOKEHUS Ha MpoMexyTke 1o 25..35B u
CTOJIb K€ OBICTPOE YBEIMYEHHE TOKAa B IIEMH. YUYacCTOK 2...3 COOTBETCTBYET
JyTOBOM CTaJuu paspsjia, HA KOTOPOM HE3HAYMTEbHO CHHKAIOTCS HAINPSIKEHUE
n 1ok B uenu. Ilpum mnamenunm HanpspkeHuss Ug Huxe 15..20B paspsn
npekpamaercs. [Ipu oOpaboTke KOPOTKMMHM HMIYIbCAMHM BBICOKOM YacTOTbI
JyroBasi CTaausl pas3psAna MOXKET OTCYTCTBOBaThb, M pa3psl MPEKpAIAETCs cpasy
II0CJIE MCKPOBOW cTanuu. KoinyecTBO ymaJeHHOrOo Marepuajia Ha JyrOBOM
CTaJuu pa3psla U pa3Mepbl 00pa3yIOIIMUXCS JTYHOK 3HAYUTEIBHO OOJbIIE, YeM
Ha UCKPOBOW CTaJIUMU.
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Puc. 2- BpemeHHbIE uarpaMMbl U3MEHEHHS HAMIPSDKEHUST M TOKA B
AIIEKTPOTHOM TPOMEKYTKE
OCHOBHBIE TEXHOJOTHYECKUE MOKA3aTeNn Mpolecca IEKTPOIPO3UOHHOMN
o0pabotku (320) - TOYHOCTh, KaUE€CTBO MOBEPXHOCTH, MPOU3BOIUTEIHHOCTD -




3aBUCAT OT KOJIMYECCTBA BLIIIJIABISICMOTO 34 OAWMH UMITYJILC METAJlJIa U3 BaHH, YTO
OIPENIEISICTCSA SHEPTUEH UMITYJIbCA.

3HCpI‘I/IIO HMITYJIbCa HAXOAUM N3 BBIPAKCHHAA:

Au = Iq)U cpTu [H)K],

Icp = (0,5...0,75)I - CpenHss cuia Toka, A;

K

(1)
rae

| - - 3HaYeHHe CUJIBI TOKA IIPU KOPOTKOM 3aMbIKaHUHU (YCTaHABIUBAETCA MO
npudopam CTaHKa);

U, = (0,5 ...0,75).10 - cpeaHee HampspKkeHue mpooosi, B;

U

(KOHTpOIUpPYETCS B IIporiecce 00paboTKu);
7, - JUINTENBHOCTh UMITYJIbCOB (OOpaTHO MPONOPLUOHAIBHA YACTOTE MX

, - HaIpsHKEHHE XOJIOCTOTO0 XOJa IPH Pa3OMKHYTBIX JIIEKTPOAAX

cinenoBanus), C.
B 3aBucuMOCTH OT TEXHOJOTHYECKHX YCJIOBUH DSHEPIHI0 HMMITYIIbCA
MO>KHO OIICHHUThH 10 PEKOMEHIAIAAM TaOIHIIbI 1.

Tabnuia 1-Bennyunsl sHEprun UMMIynbca

| LA T , MKC
Pexum D20 U, B « “
Uepnonas | YUucrosas | UepHonas | UucToBas
o0paboTka|obpaboTka|oOpaboTkaloOpadboTka
Anextporckposoit  |40...180| 20...600 | 0,5...50 | 200...10° | 5...200
OnexTpouMnynbeHbIi| 18...36
OnexrtpokonTaktuas | 18...40
o0paboTKa B
KHUJIKOCTH
OneKkTpokoHTakTHas | 3...12
obOpaboTka Ha
BO3/IyXe

Hcxons u3 Teopuu TeIIONepesayd TeMIEepaTypy B TOYKE BO3JEHCTBUS
UMITYJIbCA ONPENEISIOT U3 BhIPAKECHHUS:

_T+0n4,
T - cpl‘3 [ K]a (2)
rae 1, - HavaibHas TeMIeparypa 31eKTpoaa, °K;
1, - K03(pPULIHEHT MOJIE3HOIO UCTIONB30BAaHMSI SHEPIUH UMITYJIbCA;
€ - Oe3pa3MepHBI TIApaMeTp TEMIIepaTyphl, YUYUTHIBAIOMIUNA Tep-

MOJIMHAMHYECKUE CBOMCTBA 3JIEKTPOAOB (TEIJIOMPOBOIHOCTh, TEIUIOEMKOCTD,
IUIOTHOCTD, YCTIOBHS 00pabOTKH);

C - yaenbpHas TeIIoéMKOCTh 00pabaTeiBaeMoro aekrpona, Jx/(kr-°K);

£ - IUNIOTHOCTh 00pabaThIBAEMOTO AJIEKTPOAA, KI/M;



I - pamudycel moiycep H30TepM, XapaKTEpU3YIOIIUX paclpeneieHus
TEeMIIepaTyp OT TOYKU BO3JEHCTBUS UMITYJIbCA SHEPTHH, M.
N3 popmyssl 2 onpeaenseM paauyc noxyc@epbl BbIMLIABIIEMOro MeTallia

3)

Otcrona o0beM Metayia (B Buje mnoiycdepbl), yIaIsieMOro OIHHUM

UMITYTHCOM, HAXOAUM U3 BBIPAKEHUS
0,5236

au/l't =
2
3

rie oovem cheprl 0,5236D°, a D = 2r.
Ha mpakTuke 4UCIIO WMITYJbCOB, BBIPAOOTAHHBIX T€HEPATOPOM, M YHCIIO
UMITYJIbCOB, PEATU3yeMbIX B MEXAJICKTPOIHOM 3a30p€, OTIMYAIOTCS U3-3a

peaNbHbIX YCIOBUN MPOTEKAHUS MPOIECCa, YTO YUUTHIBACTCA KOA(D(PUIIMEHTOM
v

D°, 4

f

l//:f_, (5)

c.u

rac f - gacTora HMITYJIbCOB, BBI3BIBAIOIINX 3PO3HUIO, FI_I,
fz.u - 4aCTOoTa HMIIYJIbCOB, BBIpa6aTBIBa€MBIX reHepaTopoMm. Peanbnoe
KOJIMYCCTBO METAaJlJ1a, YyAaJIs1EMOI'0 UMITYJIBCOM, 6y,Z[CT

K=Yax_ (0)
[IpousBoaurenbHOCTH Nporecca 90 HaAXOAUM U3 BbIPAKEHUS
K ’ alLr'lri
= > (7)
R

rac ( - CKBA)XHOCTb, OTHOIICHHUE IIEpHOAA IOBTOPCHHA HMIIYJILCOB K HX
JIUTCIBbHOCTH.

BpCM}I I[CﬁCTBPI)I HMITYJIbCA, CKBA)KHOCTb U YaCTOTA HUMIIYJIBCOB CBA3aHbI
3aBUCUMOCTLBIO

1
Z, () [c]. (8)

CKOpoCTh TEpEMEIICHHs  AJIEKTPONA-HHCTPYMEHTA  OIpEeelisieM W3
BBIPAKCHUS
v, =2, 9)
S
rae S - wioniaab 06padbareiBaeMO TOBEPXHOCTH.
OcnoBnoe Bpems 930 omnpezenseM no popmyrne

h
t,=—, (10)
VltH
rae  h - mepememienue snekTpoma-MHCTPYMEHTA ISl CHATUS HEOOXOAMMOTO

MPUITyCKa.
Oxungaemyro nocie 990 1IepoOXOBATOCTh MOBEPXHOCTH OIIEHUBAEM I10

bopmyne



Rz=k A’ [mMxMm], (11)
rie K, - koadduimeHT ycaoBuii 00pabOTKH (I YEPHOBBIX PEKUMOB K, =
10...50, a st arcTOBBIX pexumoB K, =2...10);

p - TIOKa3aTelb CTENeHH, XapaKTepusyloumii QopMmy JIyHKH, O00-
pa3oBaHHOM OT Bo3aecTBUa umnyibca (p = 0,3...0,04).

Ha tounocTs usroroBnenust naeraneil mocie O30 BIUSAIOT: TOYHOCTH
W3TOTOBJICHUS DJIEKTPOJIa-UHCTPYMEHTA; W3HOC HMHCTPYMEHTA; MOTPENTHOCTh
dbopMbI U pa3mMepoB 3aroToBku U T.a1. Ha coBpemenHom ypoBHe 990 TOYHOCTH
JIOCTUTHET 6...7 KBaJIUTETA.

Omnpenenenue pe;xuMOB U OCHOBHBIX TEXHOJIOTHYECKUX MOKa3aTe el
290

IIpumep. Omnpenenute peXUMbl U OCHOBHBIE TEXHOJOTHYECKHE IIO-
kazarenu 290 miyxoro naza S0x10x10, BbIOTHEHHOM MO 7-MYy KBAJIUTETY, Ra =
1,6 MKM, B 3aKaJICHHOM CTaJIbHOM BBICOKOYIJIEPOJUCTON IUIACTUHE B YCIOBHSIX
cepuitHoro nmpousBozcTea. 390 MpeaycMaTpuBaeT NPUHYAUTENBHYIO POIUCKY
paboyeill KUAKOCTHU U HCIOJIb30BaHME UIMPOKOIMANIA30HHOTO TeHepaTopa
VMITYJIbCOB.

Pemienne. VYkaszaHHbBl yCJIOBUS 10 TOYHOCTM M  UIIEPOXOBATOCTHU
MOBEPXHOCTH MOTYT OBITh BBIMIOJIHEHBI TIPU  AJIEKTPOUCKPOBOM  PEKUME
00paboTKK € TPSIMOM MOJISIPHOCTHIO BKJIIOUYEHHS 3JIEKTPOAOB, CO BpPEMEHEM
uMmiynsca 7, = 5..200 Mmkc, mpm dacrore f = (50..2)10°Tu. B kauectse

JTUBIIEKTPUUECKON  KUIKOCTH MOXKHO HCIOJb30BaTh MNHPOHAPT (KEpOCHH
OCBETIEHHBIA TsKenbli). Ho mpu momoOHOM pexume MNpOU3BOAUTENBHOCTD
0o0paboTku Oyner He3HauuTelnbHa. B ycloBHSX CcepuHHOTO NPOU3BOACTBA
HauOosee 1eecoo0pa3Ho MPUMEHEHHEe KOMOWHUPOBAHHOW 00paboOTKH, a
MMEHHO: TIpelBapUTEIbHYI0 00pabOTKy, YEepHOBYIO, NpOU3BECTH B Oonee
POU3BOJIUTEIHLHOM 3JIEKTPOUMITYIILCHOM PEKUME, & OKOHYATEIbHYIO YHCTOBYIO
00pabOTKY - IJIEKTPOHUCKPOBOM PEIKHME.

Hns oOecrnieueHuss KOMOMHUPOBAaHHONW  0OpabOTKHM  HEOOXOIHUMO
U3TOTOBJICHUE JIBYX BHUJIOB MHCTPYMEHTOB-3JIEKTPOIOB: U3 MeTajuiorpadura mo
10-my kBamuTeTy TOUHOCTH npu Ra = 6,3 MKM M U3 MeIu MO 6-My KBaJUTETY
TouHoct ¢ Ra = 0,8 MKM, COOTBETCTBEHHO [Jii YEPHOBOM U YHUCTOBOI
00paboTOK.

B KOHCTpPYyKIUSAX MHCTPYMEHTOB HEOOXOIMMO MPEAYCMOTPETh OTBEPCTHS
JUIS TIpoKayku padoueit kuakocTu. CXemMbl YEpPHOBOM M YUCTOBOM 00pabOTOK
n300pakeHbl HA pHC. 3.

[TpumeM MexornepamoHHbINA NPUIycK Z = 1 M.

a). OnpenenuM pe;KMMbI 1 OCHOBHbIE TEXHOJIOTHYECKHE MOKA3aTe N

yepHoBoii I30.
B kauecTtBe paboueil KUJIKOCTU MPUHUMAEM Macjo UHAycTpuaiabHoe 20
4 2
(kunematruueckast Bs3kocth 107 m/c — mnpu 30 °C, TemmepaTypa BCIIBIIIKH



170°). Cornacno Tabmuue 1.1 npumem |, = 500A; U =30B; f = 10° T q

= 1.
LI </ Ralé E’»l 9 7/ Ral25

0
%ﬁ =
A

6) __|
w7 b b
Z7 A

Puc. 3-Cxembl 00paboTOK: a) uncToBasi, 6) 4epHOBaS

[To popmyne 1.1 onpenensiem SHEPTUIO UMITYIIbCA:
A=1U 7 =30-500-10" =15 [T,

u e u
Lo

(qf ) 1-10°
Haxomum paamyc moidycdepsl MeTamia, BBILIABIAEMOTO  OIHHM
UMITYJIBECOM, 110 hopmyrie 1.3:

r=; on, A, —, 23-10 .0,8?15 _—084-10° M = 0,084 i,
(T-T,)co \(1800-300)-0426°-79-10

rae - reMreparypa miasienus cranu 7= 1800 °K(7'= 273,15 +t °C);
- Ha4aJIbHAs TeMneparypa 3arotroBku Ty = 300 °K;
- Ge3pa3MepHbIil TeMneparypHbIi napamerp 8 =23-107;
- K09()(PUIIUEHT NOJIE3HOTO MCIIONIb30BaHUs YHEPTUn umiyisca 77, =0.85;

a)

g

e 7, = C.

- yIeIbHas TEMI0EMKOCTE 3aroToBku € = 0,426-10° JIx/(kr-K);
- IUIOTHOCTb 3arOTOBKH p =79-10° Kr/n.
Haxomum 00bEM MeTama, yaaaseMoro OJHUM HUMITYIbCOM, TI0 GopMmyrie

* (D=2r=2-0,084=0,168 mMm).
a, = 0’5536 D = 99230 168" = 243.10 wnt.
[TpousBonurensHocTs D20 onpenensieM no Gpopmyse 7, npuHumas y =1,
Q= zi\” =243-107-15-10° =3,6 mm’/c = 216 MM’ /MuH.

OmnpenenmuM CKOPOCTh  TIEPEMENICHHS  AJICKTPOJa-HHCTPYMEHTa  I10
dbopmyrie 9 ¢ yI€TOM IPHUITYCKOB TOJT YUCTOBYIO 00PabOTKY:
= Q_216_ 0,562 MM/MUH;
S 384
e S =48-8 =384 MM’



OmnpenenuM 0CHOBHOE BpeMs UepHOBO 00paboTku 1o Gopmysne 10:
h 9

t,=—=—"—-=1601 mun.
g, 0562
OmnpenenvM 0XUAAEMYIO IIEPOXOBATOCTH MOBEPXHOCTH IOCIIE YEPHOBOM

o0pabotku 1o ¢popmyne 1.11, npunumast p = 1/3 u k, = 20:
Rz=k A’ =203/15 =20-247 = 49,4 Mxm,

0). OnpeneauM pe;KUMbI U OCHOBHBIE TEXHOJIOTHYECKHE TOKA3aTe N
yucToBoit 3I0.

B kadectBe paboueii KUAKOCTH NMpUHUMaeM MupoHadt. Pexxumbl paboThl
- DJIEKTPOUCKPOBOM, IPSAMOM.

OmnpenenuM SHEPTUI0 UMITYJIbCa, 00ECIeUNBAIOIIEro TpeOyeMoe KauecTBO
00pabdoTku moBepxHocTe (Ra = 1,6 mkm wmu Rz=4-16=64 wmxm). U3

4

dopmynsl 11 nHaxomum A’ :f—, npuanMas p = 1/3 u k, = 10, uyro

H

COOTBETCTBYET YMCTOBOM 00pabOTKe, MOTYyUYUM

A =R 08 g6 i
"k V10

OpHEHTHPYSCh Ha TMOJYYEHHOE 3HAYeHUue A,,, 10 PEKOMEHJAIUSM,
NPENCTABIEHHBIM B TaOnuie 1, MpUMeEM CIEayIONHe dNEKTPOANHAMUIECKUE
napametpsl: | =50 A; U_=150B; 7, =100-10"°¢c; q=2.

OTcrona HaXoIUM peallbHOE 3HAYeHHE YHEPTUU UMITYIIbCa ISl YUCTOBOU
00paboTku, 1o popmysne 1:
A=1U_z =150-50-100-10"° = 0,75 .

MeHblliee 3HaYCHUE DHEPTHHM HMITYJbCA, MO CPAaBHEHHUIO C TpPeOyeMbIM
3HAQYCHUCM, TapaHTHUPYET IIOJIYUCHHC HCO6XOI[I/IMOFO Ka4eCTBa ITOBCPXHOCTH
06pa6OTKH N HE3HAYUTCIIbHO YMCHBIIHUT IIPOU3BOAUTCIBHOCTL IIpOLECCCa,
MOATOMY B JajbHEHIIUX pacuérax OyaeM OpHEHTHUPOBATHCS Ha BLIOPAHHBIC
SJIICKTPOAMHAMHWYCCKUC ITapaMETPhI.

Haxonmum paauyc momycdepsl B 3aroToBKe, BBIIUIABISAEMON TOA
BO3JICHCTBUEM OJTHOTO UMITYJIbCa, o (popmyrne 3:

(T-T,=1500 K; #=23-10"%; . =08; ¢ =0426-10° JIx/(xr-K); p=79-10
Kr/M’)
—4
I’=3\/ 9.4 =3\/ 25 107 -08-075 351,10 v =003 mm
(T-T,)co V1500-0426-10°-79-10°
(D =0,06 Mmm).
Haxomum 00BbEM MeTasia, yaaasieMoro OJHUM HUMITYJIbCOM, O (opmyrie




05236 05236
alL’l/l =
2
OmnpenenseMm 00bEM MeTaula, yOAIIEeMOTO CyMMapHOM 3Heprueu
umnynbca, B 1 JK (4TOOBI MCTIONIB30BaTh BBIPAKEHHUE 7, HEOOXOMMO 3aTPAaTUTh
sHepruto He meHee 1 Jx).

A i) = Lam =L 5654810 =7539-10° mwr’.
0,75 0,75
OnpenenseM MNPOU3BOAUTEIBHOCTh YHMCTOBOTO Imporecca 230 1o
dbopmyne 7 (y =1).
Q= P i) _ 7539107
qr, 2-100-10°°
CkopocTh NepeMenieHus 3IEKTPoAa-UMHCTPYMEHTA, C YUYETOM MPUITYCKOB
MOJT YUCTOBYIO 00paboTKy, (puc. 1 B 3aBUCHMOCTH OT IUIOMIAAN OOpPabOTKM)
pacnpenenuTcs o IByM YpPOBHsIM, dopmyria 9:

D = .0,06° =56548-10° Mm°.

=03769 mm’/c = 22,617 MM>/MUH.

= SQ = 22017 _ 1949 mw/vmim; (S, =2(501)+2(8 1) = 116 mv®);
1
V, = Q _ 22617 0,0452 mm/muH; (S, =50-10 = 500 Mm”).
S, 500
OrmpenensieM 0OCHOBHOE BpeMsl IO JIBYM YPOBHsIM ckopocTH ((opmy:a 10):

0l = u} = 9 =46,17 mun.

v, 01949

0y = Y = L =222 MuH.
v, 0,045

2

Haxonum 0CHOBHOE BpeMs YMCTOBOM 00pabOTKU
t,=t,, +t,, =46,17+22]12=6829 mun.

Takum 00pa3oM, COIIaCHO YCIIOBHUSIM 3aJlaud, OMpPEAETICHBI CIEeAYIOIINe
napameTpsl 990

JUIS  YEepHOBOM 0OpabOTKU: DIEKTPOMMIYIbCHBIA  PEXHUM, MAacjo
uHaycTpuaiabHoe 20;

I, =500A;U_=30B; f=10'Tm;q=1; A =15 Ix; 7, =107 ¢;
V,, =0,562 Mmm/MuH; t, =16,01 mun; Q =216 MM3/MI/IH; Ra =123 MKMm;

JUI.  4YUCTOBOW  OOpaOOTKH:  AJIEKTPOMCKPOBOM  PEXUM, IPSAMOI;

TURJIEKTPUUECKAs] JKUAKOCTD - MUPOHA(T;
l,=50A;U_=150B; 7, =100-10" c;q=2; A =0,75 JIx;

Ra<1,6 mkm; v, =0,19 mm/MuH; v, = 0,045 MM/MuH; t, = 68,29 MmuH.

0
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