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I'maBa I
OBIIHE NOJIOKEHHUA

1-1. BpeMeHHble TeXHHUECKHE YKa3aHHA 1O 3JIEKTPOXHMHYe-
CKOMY 3aKpelJieHHi0 TPYHTOB Ha oGbekTax MO comepxar oc-
HOBHbIE MOJIOXKEHHS N0 pacueTy NnapaMeTPOB 3JEKTPOXHMHYe-
CKOTO 3aKpenJ/ieHHs TPYHTOB, TeXHOJIOTHH NPOH3BOACTBA H KOH-
TpOJIIO KayecTBa paGor.

1-2. TpeGoBaHHs HAcTOSILIHX BpeMeHHBIX TeXHHUYECKHX YyKa-
32HHH DAcnpOCTPAHAITCA Ha PaboThl, CBA3aHHbIE C 3JIEKTPO-
XHMHYECKHM 3aKpenJeHHeM cJalblX IPYHTOB, NPHMEHAEMHIM C
1eJIblO:

— CO3/aHHS 3alUTHBIX CTEHOK MNpPH MNpPOXOAKe TIayOGOKHX
BbIpa6oTOK;

— MNOBLIILIEHHSA Hecylled CNnocoOHOCTH I'PYHTOBHIX OCHOBa-
HU TIPH CTPOHTEJbCTBE COOPYIKeHHI;

— 3aKpelJeHH: OTKOCOB KOTJIOBAHOB, TPaHIIefl H BHEMOK;

— YIJIOTHEHHS NepeyBJaKHeHHbIX CBA3HLIX IPYHTOB.

1-3. D/1eKTPOXHMHYECKHI COCO0 AO/MKEH NPHMEHATbCS A5
3aKpenJieHHs He6oibLIMX MNpocaoeK (1o 3—4 M) CHAbHO YB-
JIaXKHeHHbIX cyneceil, CYIIHHKOB H IVIHH, T. €. cJabbiX CBSI3HBIX
TPYHTOB, HMeOmHX Ko3(duuueHnt o¢uaprpaunn Kg MeHee
0,5 m/cyrku n ko3 dHIHeHT KpenocTH no ITpoToabsiKOHOBY Me-
Hee 0,6. ITpu sToM ans 3aKkpenyieHHs: yKa3aHHbBIX IDYHTOB B 3a-
BHCHMOCTH OT BeJIHUHHBI Ky AO/KHBI NPHMEHATbCS CJeAyIoHe
PaA3HOBHIHOCTH 3JIEKTPOXHMHUYECKOrO 3aKpelieHus:

— npu Kg<1X10-% s/cyru — s3nekTpooGpaborka;

— npn 1 X10-3<Ke< 1 X102 MfcyThu — 371eKTpoauTHYE-
ckaa 06paboTKa;

— npu 1 X102<Ky<0,5 M/cyThu — 3neKTPOCHIHKATHIA-
IHA.

CymHocTb 3JIEKTPOXHMHYECKOro croco6a 3sakpenjenus H
€ro pasHOBUAHOCTEH H3JIOXKEHA B NPHJOXeHHH |.
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1-4. DJeKTPOXHMHUECKOe 3aKpenyieHHe JOMMKHO MPOH3BO-
JIUTbCS B COOTBETCTBHH C NPOEKTOM MPOH3BOACTBA paboT HJH
THHOBOH TEeXHOJIOTHYECKOH KapToH, NPHBA3AHHOH K MeCTHHIM
yeaopusiM. TIpHMep THNOBOI TeXHOJNOTHYECKON KapThl Ha NPO-
XOJKY BepPTHKa/JbHOH BHIPAGOTKH C TNPHMEHEHHEM 3JeKTPOXH-
MHUYeCKOro 3aKpenJieHusi NPOCJOHKH caaboro rpyHta npuBelen
B NPHJIOXKEHHH 2.

1-5. llenecoo6pa3HoCTh NPHMEHEHHsI 3JeKTPOXHMHYECKOro
3aKpervieRHsl TPYHTOB BO BCeX cJyyafX JOJXKHA 060CHOBLIBATh-
¢ JaHHbIMH TeXHHKO-9KOHOMHUECKOH OIeHKH HaH6oJjlee Bepo-
SAITHBIX CNoCO60B, NPHMEHHMbIX B 3aflaHHbIX THIpPOreoJoruye-
CKHMX W NPOH3BOACTBEHHHIX yCJ0BHsiX. OCHOBHBIE TEXHHKO-3KO-
HOMHUEeCKHe TI0Ka3aTe/JH CNoCO60B 3aKpenJieHHsl CBA3HBIX TPyH-
TOB, 06J1alaloliHX HH3KOH GHAbTPYyOMel CHOCOGHOCTLIO, NPH-
BefeHbl B NpuyokKeHHH 3. Meroanka 3KOHOMHUYECKOH OLEHKH
Cnoco60B 3aKpernyieHHs TPYHTOB H3J0)KeHa B MNPHJOXKEHHH 4.



Fmasall

METOAHMKA ONPEAEJNIEHHSA OCHOBHbIX
HAPAMETPOB 3AKPENJIEHHUS TPYHTOB

A. Tpu aaexTpoobpaborke

2-1. CteneHb 3aKpenJsieHHsl rpyHTOB 3JieKTpooOpaboTKoi xa-
paKTepH3yeTCA KOJIHYECTBOM MNPONYIIEHHOrO 4Yepe3 Hero 3JeK-
TPHYECTBa K CTEIIeHbIO €TI0 OCYLIEeHHS.

2-2. Crenenb ocyuwenns rpyita AW onpejensiercst pasHo-
CTBIO BJIaXKHOCTeH 10 M mocje ero 3sakpenJeHns. KoHeuHas
BJIaXKHOCTb YCTaHaBJHBaercs MCX0As H3 TpeGyeMOH MPOYHOCTH
3aKpeIJIGHHOro TpyHTa Mo rpaHKaM, COCTaBJIeHHbIM IO ¢op-
mynam nefictyiomero CHull. T'padukn m merommka ux Hc-
NOJIb30BAHHA NPHBEACHLI B NPHJOXKEHHH 5.

2-3. lns cHHXKEHHsl BJIaXXHOCTH 3aKpeIJIeHHOro IpyHTa oT
HexonHoit (Wg) 1o xoneunoir (Wy) norpeGyercsi mpONyCTHTb
Yyepe3 IPYHT KOJHUECTBO 3JIEKTDHUECTBA, KOTOpOe Onpeaenser-
Cfl H3 YCJOBHSA

AW-3-V

Q =278 vs-Ko.s

(a-4),

rae 5§ — o6beMHLIN Bec cKeJleTa TPyHTa B K2/ M3,
V — o6beM 3aKperusieMoro rpynra B 3
Koo — O6beMHBIl  KO3(Q(DHUHEHT 37eKTpoocMoca B CM3/K
(npusHMaeTcs H3 Taba. 2.2);
Ys — OObeMHbIil BeC TPYHTOBOH BOABI B K2/M3;
278 — nepeBOAHOH KO3 DHIHEHT;
AW — pasHOCTh MeXJy Haya/bHOH H KOHEYHOH BJajKHOCTS-
MH FpYHTa B JOJISAX eAHHHIBI.
2-4. O6bem 3akpenusiemoro rpyHta (V) ompepeasercs
MOIIHOCTBIO TOPH30OHTA MJAH TVIYOHHOH 3aXOAKH, NOTpeGHOM
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Ta6anua 2.1
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I. Cospanue yWHPEHHHX NOA-
HOPHHX H OrpaxaalomuX CTeHOK
BOKPYr COOpYXeHHI H Bhpa6o-
TOK,

2. YcTpaHeHde HYYHHOOGpA3o-
BaHHA HAa OOJbWIHX NJOULAAAX,

3. YxkpenJeHHe OTKOCOB HACH-
nel H BHIEMOK CIVIOIIHHIM Mac-

" CHBOM
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1,7:1
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I, Ocymenue rpyHToB Ha 60Jb-
WHX NJCWLAaAAX.

2. Co3zaHne YTOJUEHHHX CTe-
HOK BOKDYT BhIPaGOTOK,

3. INoBuieHHe Recyime cnoo-
COBHOCTH CBAaNHWIX POCTBEPKORB
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3, 3, 2C
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1. 3akpenseHHe CTeHOK uIyp-
o ¥ Konoaues,

2. MMoBsHlmeHHe Hecyuled crno-
cOGHOCTH KYCTOR CBaH

06paboTKa;

3:1

3, 3J1, 3C

0,90

1. OcyweHnxe rpyHTOB Ha 60Jib-
WHX NJAOWARAX.

2. JIMKBHZALHA NYYHHOOGPa30-
BAaHHA MOJ NOKPHITHAMH.

3. ¥YxpensenHe oTKOCOB Hach-
nef H BHEMOK

3J1 — sfeKTposiHTHYECKaA o6paboTtRa; IC — 3/1€KTPOCH/IHKATH.
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TOMUIMHOA CTeHKH 3aKpEeMJIEHHOrO rpyHTa H [JIHHOH yyacTka
3aKpeIlIeHU .

Fany6una 3axonkn npuHuMaercst paBHoit 1,5—2,0 x#. Ilpu
MOIIHOCTH TOPH30HTA CBblule 2 # 3aKpellleHHe BHIMOJHAETCS B
IBe 3axoAKH nmo BhicoTe. [TorpeGHasi TONILHHA CTEHKH ompese-
JISIeTCH U3 NPHHATOH NPOYHOCTH 3aKPENJIEHHOrO rPYHTa W BeaH-
YHHH JeACTBYIOLLErO Ha CTeHKY GokoBoro AaBienus. Ilpu 3a-
KpEIUIEHHH TPYHTOBHIX OCHOBAHHI TOJIIHHA CTEHKH NPUHHMaeT-
Cs PaBHOH PAcCTOAHHIO MEXIY BHELIHUMH PSIaMH 3JIeKTPOJLOB.

Jlnnna yvyacTKa 3akpenJieHHs MPHHHMaeTcsl paBHOH [epH-
MeTpY 3alMTHOH CTEHKH HJIH JAJNHHe 3aXBaTKH (B maaHe).

2-5. B COOTBEeTCTBHH C MOTPeGHON TOJIMAHON CTEHKH U
UeJbl0 3aKpenJIeHHs TpyHTa Ha3HauaeTcd Haubojiee paluo-
HallbHasl cXxeMa pa3MelleHHs 3JIeKTPOXOB H COOTHOLIEHHS pac-
CTOSIHHA MeXAy HHMH corjacHo Ta6ua. 2.1. Ilpu atom pacuer-
Has TOJIIMHA 33LIHTHOH CTEHKH MOJKHA NPHHHMAThCSl PaBHOMH
30He MJIOCKOMapanJesbHOr0 y4acTKa 3JIEKTPHYECKOro MmoJs B
IOJIAX OT PacCTOAHHSA MeXAY Pa3HOMOJISIPHBEIMH 3JIEKTPOLAMH,
KOTOpOe B CBOIO OYepellb He JOJIKHO MNPeBOCXOAHTb OTHOLUIE-

U
HHUA i—l, rue U—Hanpa}xeuue npeanoJiaraeMoro HCTOYHHKA

v

MIOCTOSTHHOTO TOKa B BOJbTax (NpHJOXKeHHe 6).

2-6. Bri6op n/iMHBEl 3aXBaTKH (B NJaHe) HAH OMIOWAAU (OpH
8aKpenJieHdH TPYHTOBBIX OCHOBAHHH H YIJIOTHEHHH TIPYHTOB)
MPOH3BOXUTCA HCXOAA H3 HOMHHAJbHOH MOIIHOCTH MpeArnoaa-
raeMoro HCTOUHHKA NMOCTOSHHOTO TOKa. B ueasx Gosee paluuo-
HaJIbHOTO HCNOJb30BAHHS MOLIHOCTH HCTOYHHKA TOKa ONTH-
MaJibliaf cHJa TOKa onpejensieTcs no gopmyJe

~— (a),
1,20
rie N — HOMHHa/IbHasi MOLIHOCTb HCTOYHHKAa TOKa B 6T;
U — MaKcHMaJbHOe HanpsiKeHHe TOKA, BbipaGaThiBaeMo-
ro HCTOUHHKOM, B 6;
1,2 — koappuuHeHT, yUHTRIBAOWM] 3anac HaNpsKeHUs Ha
IIpeojoJIeHHe 3JIeKTPOAHOrO CONPOTHBJIEHHS.
MaxkcuManbHo JonmycKkaeMoe 3JeKTpHYecKOe CONpOTHBIEHHE
3aKpenaseMoro o6beMa IpyHTa OmpelesieTci H3 BbIpaXKeHHs

R= H- (OM).
Ip

Io=

ITo Benxunse R B cooTBercTBUM ¢ NPHHATON cXeMofi pa3Me-
wenus 3aexTposoB (nm. 2-5) us ¢GopMys, NpHBEAEHHHX B
Taba. 2.3, onpemensiercd TpeGyeMoe KOJHYECTBO 3JIEKTPOLOB
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HaH nap 3JeKTPOAOB, & 3aTeM AJuHa 3axBaTkH L. Ilpu 3tom
BeJUYHHA YAENbHOTO 3JeKTPHYeCKOIr0 CONPOTHBJEHHS p NPHHH-
Maercsl COIVIACHO HATYPHHIM H3MEpeHHAM HJAH OepeTcs H3
taba. 2.2 *.

Ta6auxua 22

CpeaHee 3HaveHHe
Vaensioe compo- | OCRENEOTe Nerpo-
BHA rpyHTa Baaxwnocts, % THB::I.{:‘E‘ [N ocxoca Ko.s,
CMYKyaA

Cynecu 10—20 2000—4000 0,06
CyrauuKy 18—28 1000—2000 0,08
Cnuna 40—70 500—1000 0,09
Wi 60—80 100—500 0,10

Tay6uHa 3akpendenHust h, NpHHHEMaeTcss B COOTBETCTBHH €
n. 2-4.
2-7. O6peM 3akpensisieMoro rpyHra V onpejensieTcs o
dbopmye
V=h-B-h, (#%),

rae B — paccrosiHue MexKAy BHEIIHUMH psilaMH 3JeKTPOJOB.
[TponomxkuTeLHOCTL 3/1eKTPoo6paboTKH OnpejeaseTcs no
dopmy.te

T=-2 (aac).
Iy

2-8. TIpy HeoOXOXMMOCTH CHHXKEHHMS BJAXXHOCTH CBSI3HHIX
IPYHTOB O ONTHMaJbHBIX 3HaueHuil (N0 AaHHBIM CTaHJapPTHO-
r0 yIJIOTHEHUA) C Lenbio o6eclledeHHs] BO3MOXHOCTH HX YILIOT-
HeHHs MeXaHHYeCKHMH Cpe/lcTBaMH M MOBLIILEHHS Hecyled cro-
COOHOCTH TPYHTOBBIX OCHOBaHHUH MPOLOJIKHTENbHOCTb NpOLec-
ca 3JeKTpoo6pabOTKH onpeflledsieTcss B COOTBETCTBHH C I
2-3—2-8. Tlpu atom BennunHa AW npHHHMaeTcs paBHOH paa-
HOCTH MeXJAYy HauvaabHOM M ONTHMAJbHOH BJIAXKHOCTSIMH
rpyHra.

B cayuae 34eKTpoo6paboTKH IPyHTa B OCHOBaHHAX CYLIECT-
BYIOLUHX COOPYXKEHHH, KOrja BenUYHHa OCagKH OrpaHHYeHa
HJIH 3a/laHa, HeOOXOAHMO ONpeAeHTh NPONOMKHTENbHOCTL 06-

* BenuynHa p GepeTcs CpelHeil M3 AHANa30HOB, yKa3aHHHIX B Taba. 2.2,
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= Ipodosxcenye
bﬁo;? CxeMa pa3aMelleHHR 8JEeKTPOAOCE Haspanse cxeun Pacuetdar ¢opmyaa conpoTHBIeHHA
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f — YACABHOE COMNPOTHBJACHHE IPYHTA;
hz — MOIHOCTB 3aKpENJIAEeMOro ropu¥30HTa;

N — konHgecTBO Imap 3JIeKTPOAOB pasJHu-

HOM MOJSPHOCTH;

n — o6mee KOJNHYECTBO 3JEKTPOAOB HA 3aX-

BaTKe;

M ~— KOJHYeCTBO 3JIEKTPOAHKIX PSJOB;

Ycaosuble 0003HAYEHHA:

d — nnamerp aHON0B;
N, — KOJHYECTBO aHOXOB;

k ~— KoJIH4ecTBO COT;
(O — KaTtoam;
@ — anoan.

fa, Tk — PAIUYCH AHOAOB H KaTOJOB;



paGOTKH rpyHTa TOKOM NpPH pAacuYeTHBIX mapaMerpax no ¢op-
MmyJe

2
T= el -In !
a'Ko.a'U 1 _b_

Hyp

(uac),

rie p — y/JdeJdbHOe CONPOTHBJEHHe IPyHTa;
L — paccTosiHMe MeXAy pa3HONOJAPHLIMH 3JIEKTPOLAMH,
Ko.» — oObemHBI K03 (DHLIHEHT 3J€KTPOOCMOCa;

U — HanpsixeHile TOKa;

S — momyckaemas uaM 3agaHHas 0CcalKa;

Hy — HavaabHag TosLHHa 06pabaTblBaeMOro rOpH3OHTA,

¢ — Ko3hbHUMEHT, XapaKTepH3yOWHH HEeCOOTBETCTBHE

06beMHOR OcaikH 00beMy 3JeKTPOOCMOTHYECKH BHI-
JeJIeHHON BOAbI B 3aBHCHMOCTH OT BeJHUYHHBI BHeLl-
Hell Harpy3KH; NpH BJaXKHOCTH TPyHTa, paBHOH mpe-
Jeny TeKyuecTH, .

a= 0,8+0,9; npu MeHbueli BJIaXKHOCTH a=0,4VP,
rae P — uarpyska xec/cm?.

Bennuuna BO3MOXHON OCaiKi COOpPYKEHHs B Npollecce CHU-
XKEeHHs BJAXKHOCTH FPYHTa A0 ONTHMAJbHOIl 3a BpeMs, onpele-
JIEHHO€ 110 1.2-7, onpefesnsiercst H3 Bblpa)KeHUS

1
S=Hy(1— T-Kg 5-a-U
e P
rie € — OCHOBaHHe HAaTYpaJIbHOro Jorapudma.

CreneHb yNJOTHEHHS] TPYHTA NOA BO3AeHCTBHEM BHeELIHeH

Harpysku P onpenensiercst no gopmyie

Qo= Hp | — 1
"™ P (Hy—9) T-Kg 50U
pL2

e

Dopmyanl Hacrosero mnaparpaga MoryT GbITb HCNOJB3O-
BaHbl AJf pacyeTa NapaMeTpPOB YIJOTHEHHS I'PYHTOB NMPH BO3-
AeHCTBUH Ha HHUX B Ipollecce 3JieKTpooSpaboTKH BHeIIHEH JH-
HaMHYeCKOH Harpy3kH. B 3ToM ciiyuae BMecTO BeJHUHHBI ocal-
Kd S crenyer 6paTh Sy, CBA3b MeXLY KOTOPHIMH YCTaHaBJH-
BaeTCs BhIpaKeHHeM

s,x=s(1+ l/1+ 3: %)

2 3ak. 469 17




rie h — BbicOTa NafeHHs TPaMOYIOLIEro Opraxa;

m ~— Macca TpaMOYIOILero opraHa;

M — Macca YIJIOTHAEMOTO IpyHTa.

2-9. TIpH ynJIOTHEHUH 3JeKTpOO6GpaGoTaHHOrO TPYHTA B3Pbl-
BOM napaMeTphl CKBaXKHHHBIX 3apsiioB ONpefensioTcd B cje-
IylollleM NopsiaKe:

1) Onpexnendercst o6beM 3aKpenyigeMOro TPyHTa, NPHXOAA-
HIerocA Ha OJIMH NOrOHHbIN MeTp 3JeKTPoxa:

v=LL (o),
n

rae B — mMpuHa 3axBaTKH (yyacCTKa 3aKpenJieHHs);
L — anuua 3axBaTKM (yyacTKa 3aKpelJieHHs);
N — KOJHYeCTBO 3JIEKTPOJOB Ha 3aXBaTKe COIVIACHO MHpH-
HSTOM CXeMe MX pa3MelleHHUs.
Ilpu sToM mpegmosiaraercs, 4to 3apsifibl GyAYT MOMeLlATbCs
B CKBAXXHHH JJS 3JEKTPOJOB NOC/E H3BJEYEHHS MOCJAEIHHX H3
rpyHTa.
2) TpeGyemnlit o6beM 1 noz. M cKBaxKHHBL (MCXOAA H3 YC-
JIOBHSl IOCTHXKEHHS NPH B3pblBe HYXXHOH CTENEHH YIUVIOTHEHHS
TpyHTa B 06beMe V) onpellensiercs H3 BhpaxeHHs

AV = Lmex VAW ()
Ag

rae Ouaw — HayasbHasi MJIOTHOCTb TPYHTA B K2/M3;
AW — Tpebyemasi cTeneHb CHH:KEHHS BJAXKHOCTH TFPYHTa
Jl0 B3pnlBa crocoGoM 3jeKTpooGpaborku B %;
Ag — yIenbHbIi BeC TDYHTOBOH BORKI B Ke/#3,
3) Beanuuna AW onpegedasiercst BhlpaxeHHeM

Az A
AW=——2 "2 1009,
3maw(B; + dmav) 100%

rfe As —3afaHHas CTeneHb YIJIOTHEHHS rpyHTa B3pblBOM
B Ke[m3,
4) Tlnowanb NONEPeyHOro CEYEHHS 30HBI BHITECHEHHS GyAeT
AV
qHcJeHHO paBHa AV, T.e. S= T (n?).
M

Torna papuyc 30HbI BHITEeCHEHHs TPYHTA NPH B3pHIBe U3 YC-
JIOBHSl IOCTHXeHHA TPpeGYeMOro yIJOTHeHHA TPYHTA

Ri= ‘/% ().
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C npyroit cropoubt

1 s
=m- T. €. [p=— _
Ry=m I, = l/ =

rae m — Ko3$pUUHEHT, 3aBHCAIHKA OT CBOHCTB B3PbLIBYATOrO
BeutectBa (BB), Geperca u3 taba. 2.4;
ro— pafuyc CKBaXXHHHOrO 3apsja B A
Vey
¥

70

r0=

rae Cy — Bec IOroHHOro MeTpa YAJHHEHHOro 3apsiila B KaC.

raie C — Bec 3apsa B Ke;
I — nanua 3apsna.
5) Paauyc 30HBH, B Ipefesax KOTOPOH npoH3oHayT pedop-
MalHH TPYHTa,

a
R2‘_‘ 1120 ? > 7 (M)v

rie K — yaenabHsiit pacxon BB, 3aBucsAmui oT cBOHCTB IPyHTa,
Gepercs u3 Tab.a. 2.5;
@ — paccTosHHe MeXAy PpasHONOJSAPHLIMH 3JIEKTPOJdaMH
(cKBaXKHHaMH).

6) ITapameTpbl 5JIEKTDHYECKOTO TOKa H IPOLOJKHTEb-
HOCTb 3JIeKTPOOOpabOTKH, NpPH KOTOPHIX OYHeT IOCTHIHYTO
CHHXKEHHe BJIaXKHOCTH IpyHTa Ha BeauuuHy AW, onpelensior-
€51 B COOTBETCTBHH C il 2-2—2-7,

Ta6nuua 24

Bux rpysTa 3uayeHre K09 puuHenta m*

InuHa naacThysag . ., ., ., . . . . 37,5—46,0
Fauna naothasg , . . . . . . . ... 16,3—30,8
Cyraunox TaKenwdi . . . . . . . . . 10,4—17,1

* Jlnd aMMOHHTOB TaGMHYHBle 3HAYEHHs M yMeHbwaiorcs Ha 109/,
a 119 aMMHauHOR CEJNHTPH H AHHAMOHOB — Ha 159,

o* 19



Ta6auna 25

Bura rpyura 3uaienre Kosppuuuenta K*
Comwsa ., . ... ... ... ..., 1,17—1,28
CyramHok . . . . .. ... e 0,97—1,19
Cymeeb . . . . ... iv ... 0,80—1,10
IMecok BramubBI ., , . . . . . ... 1,19—1,27

¥ Jlna aMMOKHTOB TaG/HuHble 3Hauends K yBeanunpaiorest B [,2 pa-
33, a JJsl aMMMayHOH ceJIHTpH H JAHHAMOHOB — B 1,8 pasa,

B. Mpu anekrpoauTHyecKoii o6paboTKe

2-10. OcHOBHBIM IapaMeTpoM 3aKpenJeHHs TpPyHTa NpH
3JIeKTPOJIMTHYeCKOH 06paboTKe sIBJAETCS CTENeHb HAaCLILIEHHSA
€ro 3JeKTPOJUTaAMH.

HanGosee HeGnaronpHsATHLIM cayuyaeM sBJSETCS 3JEKTPO-
JHTHYecKass o6paboTKa NpH OJHOCTOPOHHEM BBELEHHH B rPyHT
9JIEKTPOJIHTOB (Uepe3 aHOIbl), NIPHMEHHTEJbHO K KOTOPOH L0J-
JKeH NPOH3BOJHTBCS pacueT XapaKTEePHCTHK 3JIEKTPHYECKOTO
TOKa H BpeMeHH ero NpolycKaHus.

2-11. TTopsxok pa3MelleHHsI 3JeKTPOAOB H XapaKTePHCTHKH
3JIEKTPHYECKOTO TOKa ONpeNesiloTCsl B COOTBETCTBHH C MeTOLH-
KO#, HaaoxkeHHo#H B mm. 2-5 u 2-6. [Ipu 3TOM onTUMaJbHAas cHIA
TOKa omnpejeJsiercst no hopmyJe

N
I0=— (a)v
?
rae 0,8 — ko3 hHUMEHT, yYUTBIBAIOIIHA CHHXKEHHE IPOBOALH-
MOCTH TPYHTA BBHIY HaCbiIleHHA €ro 3JeKTPOoJH-
TaMH.
[Tpono/MKHTEbHOCTL NPONYCKaHHST 3JEeKTPHYECKOrO TOKa
onpefeasercs 1no popmyae
S'a
T=

vo-U

(4ac),

rae S’ — paccrosiHie, onpelensieMoe 1o taba. 2.6 B 3aBucH-
MOCTH OT MPHHATON CXeMbl pa3MelLleHHs! 3JeKTPOJOB;
Vg— CKOpOCTb TNpPOXBHXKEeHHsi HOHOB B TpyHTe, 3Ha-
YeHHe KOTOPOH NPHHUMaeTcsi B CpefHeM paBHOH

0,6 cm?/uac - 6 HE3aBUCHMO OT BH/IAa HOHOB;

20



a — paccTosiHHe MeXAy DPa3HONONAPHLIMH 3JeKTPOAAMH,
MpHHHMAaeTCsi B COOTBETCTBHH € M. 2-5 u Tada. 2.1.

TaGauua 26*

I:?gg? CxeMa paameuleHHN 3J1eKTPOAOB PaccTosdne S/
[ Onuopannas -8
2
2 | Aeyxpsaanas u Muoro- | [lpaMasn 8
psigHast a-+ Ky
[Tonepeynas 8
p a+2
2
[TpogoabHas T-8
2
IaxmatHas 1,7a
3 |Kycrosas l,4¢
4 | CoroBas 1,4 ¢

* 3HayeHHs 6 M C MPHHHMAIOTCA B COOTBETCTBHH ¢ m. 2-5 u Taba. 2.1.

2-12. Tlpun UHpPKYyJNALMOHHOM Criocobe 3aKpemJeHHss Kpome
orpefiesieHysi TapaMeTpOB 3JIeKTPHYECKOrO TOKa U BPEMEHH ero
MPONyCKAHHsl MPOU3BOAUTCSA pacueT CKOPOCTH UHPKYJNSUUH Ka-
TOJHOrO pacTBOPa Yepe3 IlECUaHyio 3achillKy, HayaJbHOH H KO-
HeuHO# ero KOHLEHTpauuu (IJOTHOCTH), KOJHYeCTBA CJHBae-
Moro oTpaboTaHHOTO M JOJHBAEMOrO BbICOKOKOHLEHTPHPOBAH-
HOr'0 KaTO/[HOTO pacTBopa.

2-13. CxopocTh LHPKYJAALMH KaTOZHOTO pacTBOpa uyepe3
NecuaHylo 3achlIKy ONpele/sieTcsi M3 YCJOBHS pa3GaBiieHHs
pacTBopa xuikoro crexkaa unn Na,CO; 1 u3 ycaoBHs mepexona

Becex annoHoB SiO; uau CO;z B TpyHT.
Hcxoas H3 mepBOro yCJIOBHS

po— | K
K,dc,Exl__+_9'_B_,j
Vg = Yo—1 n ,
m (yr —v2)

21



TAe K — KOHCTaHTa CKOPOCTH nepe}mﬂmenﬂﬂ HOHOB B rpym‘e.
cM?
K=n-0a, n=314; 0a=06 ( );

8-cex
d; — nuaMeTp CKBa)XHHBI B CA;
E — HanpsiKeHHOCTb 3JIEKTPHYECKOTO NOJs B 8/cM, KO-
TOPYIO MOMKHO NPHHHMATb E=—%;
Y1 H y2 — ILUIOTHOCTb PacTBOpa KHJKOTO CTeKJa B Hayalle H B
KOHILIE IHKJA B 2/cm3;
S’ — paccrosnue, onpegensemoe 13 taba. 2.6;
Ko, — 06DbeMubIll K03 unyedT 3JaeKTpoocMoca B CMI/K,
Gepercs H3 TabJu. 2.2;
j — JnuHelHas NJIOTHOCTb TOKA Ha 3JEKTPOLE;

-__L(_“_
= hs cu)’

rde I — cuna Toka, mpoxoAsliero yepes ONHH KaTol, B &;
hs ~— rayOGHHa 3aKpenyieHus: B Ci;
m — reoMeTpHdecKast XapaKTeDHCTHKA 3JIeKTpoAa B CM,
3
=
S; — maomans MOMepedHOro CedyeHHs! MeCYAHOH 3aceln-
KU B CM2.

Hcxona u3 BTOporo ycnoBHs

_ vg:E-ha

Vo= (cm/cex),

I

rae l; — ToMIUMHA NecHaHOH 3aCHIMKH, paBHAS Pa3HOCTH pa-
AMYCOB CKBa)KHHBl H KaTOZHOH TpyOH, IPH LHaMeTpe
ckBaxXuHb 90—100 ma 13=4 cm.
Han6onbliee us AByx 3HaveHHit Vy mpHHHMaercsi 3a pac-
YETHYIO BeJHYHHY.
2-14. KonnyecTso. KaTOAHOro PacTBOpPA, MPOLIEALIEro Yepes
necyaHylo 3aCHIKy BCeX KATOLOB!

Qu=3,6vy -Sy'n-T-t (a),

rae T — npofo/KHTEAbHOCTb NpOLEcca 3aKpeleHds B 4, Of-
npeneaseMas o m. 2-11;
t — KOJIHYecTBO KaTOJOB Ha 3aXBAaTKe.

22



2-15. Hcxons u3 o0beMa CMECHTEJbHOrO HJH PacXOLHOro
0aKOB Ha3HayaeTCAd KOJHYECTBO IHKJIOB IIHPKYJSAUHUH HJIH KO-
JIHYeCTBO «NOA3aNlpaBOK» OTpaGOTAaHHOTO pacTBOpa:

N Q

Vs ’
rie Vg — o06beM pacXoLHOro G6axa, OGbIYHO MPUHHMAETCS paB-
ubiM 0,6—1,0 #3.
2-16. KoanyecTBo BOAB, KOTOpOe BHIAGJHTCSI M3 TPYyHTa B
npouecce €ro 3akperJieHns, CocTaBUT

w=3,6-K°.a-%T (a),

rie U — HanpsiKeHHe Ha 3JIeKTPOAAX;
R — anekTpuyecKkoe cOnpoTHBJEHHE 3aKPeNJisieMOro TpyH-
Ta COracHO NMPHHATON CXeMe Da3MelleHHs 3JIEeKTpo-
JIOB.
2-17. KonnyecTBO HCXOZHOTO KaTOLHOrO pacTBOpa Iepen
HavyaJOM KaxJoro HOBOrO LHKJIa
W
Yo g
N
Al=—= (a).
Y1 — Y2

HauGosnee panuosanbHbIMH IUVIOTHOCTSIMH pacTBOpA KHA-
KOT'O CTeKJ/a SBJAAITCS:

— B HayaJe uukaa yyi=1,35 e/cm?;

— B KOHLe LHKJAa yo=1,10 e/ca?;

— 1o pasbasiienus yo=1,40—1,50 e/cxd

2-18. Tlocne oxkonyauusi OLHOTO LHKJA TpeGyeTCs OTJIHTh
H3 CMeCcHTeJbHOro 6aka OTpaboTaHHBIN pacTBOP B KOJHUYECTBE

— Wiyo—1) (./l)
N(yo—1y2

H AOJIHTH B HEro Takoe e KOJHUYeCTBO BLICOKOKOHUEHTPHPO-
BAHHOro pacrBopa MNJIOTHOCTbLIO Yo.

B. Ilpu 3nexTpoCHAHKATH3ALHH

2-19. OcHOBHBIMH NapaMeTpaMH 3aKpelJieHHs TPYHTa 3JeK-
TPOCHJANKATH3aLHel ABAAITCS:
— THI rejeo6pasymwoluei cMecH;
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— KOHLEHTDaUHsl U COOTHOILeHHe KOMIIOHEHTOB Teneofpa-
3yIolllel CMecH;

— BeJ/JHYHHA [aBJeHHs HalHETAHHsA CMECH B TPYHT;

— HpPOZOJIKHTEbHOCTb HarHETaHHS,

— XapaKTepPHCTHKH INOCTOSIHHOTO 3JIEKTPHUeCKOTO TOKa.

2-20. Tun reseo6pa3syiollieif cMecH OGYCJAOBIHBACTCA IPO-
UEHTHHIM COJlepX{aHHeM B 3aKPemsieMOM TIpyHTe TIJIHHHCTBIX
YacTHI, Kap6oHaTa KaJbUHA U BeJHYHHOH BOJAOPOAHOro IoOKa-
3arens.

[Tpu comep)kaluH B TPYHTE TJHHHUCTHIX YacTHi Gosee 5%,
HaJIHUHKM KapOoHaTa KaJblUHs H BequdHHe BOJOPOMHOrO IMOKa-
3atensi Gojee 7,0 LOJIKHEI IPUMEHATHCS OAHOPaCTBOPHEIE CMe-
CH Ha OCHOBE XXHJKOTO CTeKJa.

[Ipu conep:xauuu B TpyHTe TVIHHHCTHIX 4acTHu MeHee 5%,
He3HauHTe/IbHOM COXEpIKaHHH KapOOHATa Ka/bLHA H BOAOPOA-
HOro nokaaareas (pH) cpelb Menee 6 MOryT mpHMeHSTbCS! Of-
HOpPACTBOpPHbIE CMeCH Ha OCHOBe KapGaMHIHOH  CMOJIEI
(xpenutens «M»). [Tpu Tex e ycnosusax, Ho npu pH cpenn
6onee 6 TpeOyeTcs mpeaBapHTe/bHOEe HACblIEHHE 3aKpemnnse-
Moro rpyHta 3—5% pacTBOPOM KHCJOTHI, NPHMEHSIEMOH B Ka-
yecTBe OTBepAHTeN]s1 (COMSAHON HJHM L1aBesieBOi) *.

2-21. KoHueHTpauusa ¥ COOTHOUIeHHe KOMIIOHEHTOB reseof-
pa3yIolHX cMecell 0Ka3bIBAKOT CyLIeCTBEHHOE BJHAHHE Ha INpo-
JOJKHTENbHOCTE MX YCTOHYHBOrO COCTOSIHHS 1O Hadajaa mpo-
mecca reneobpa3oBaHts, a Takxe Ha NpodHocTb read. [lepsoiit
noxasatelb OGYCJOBJIHBAET [POJIOJIKHTENbHOCTE PaboT 1o
HATHETAHHIO CMECH B TPYHT, IIPH KOTOPOH HCKJIOYaeTcss Koary-
JSUMA CMECH B MOJIOCTAX HACOCOB, INJIAHTAX H PACXOMHBIX M-
KocTAX. Bropoit nokasaTenb 06yca0BAUBAET NIPOYHOCTD 3aKpel-
JICHHOTO TPYHTa.

Bru6op xkoHUeHTpalMii H COOTHOWEHHH KOMNOHEHTOB OJHO-
PacTBOPHEIX cMeceil NMpoH3BonuTca mo Taba. 2.7 u 2.8.

2-22. BenuuuHa JaBJeHHs HarHeTaHHs rejeo0pasywollel
CMecH OPHeHTHPOBOYHO Ha3HaYaeTcss H3 YCJOBHA MPeBbIMIEHHS
HM THIPOCTaTHYECKOro Halopa NOA3eMHbIX BOA B 3akpemJse-
MOM TOpH30HTe Ha 2—3 Kac/cm.

* IIpuMeneHne KHCJIOT B KauecTBe OTBePAHMTeNJeH KHIAKOTO CTeKJa H
Kpenuteass «M» He okasbiBaeT BpefHOr0 BO3NeHCTBHA HA GeTOHHbE H Ke-
JNe300eTORHbIe KOHCTPYKIHH COOPYXKeHHH, TaK KaK, HMeA HH3KYI0 KOHLEHT-
paumio B 6yIy4d BBelieHHHIMH B I'DYHT B 3KBHBAJIEHTHHIX KOJHYecTBaX, OHH
NPaKTHYeCKH TOJIHOCTBIO CBSI3BIBAIOTCH BHOBb OGpasyIOLHMHCS BoLoHepacT-
BOPHUMHIMH COEIHHEHHSMH.
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Ta6nuna 27

o H;50, Al(SO, OTHote-
-6 OTHowe- Hue: Bpeus OTHocH-
5 X HHe: OTBEpPAH- | reaecs- TeAbHL R
552 Hop- | yj. Hop- | yn. H,SO, Teab pasona- |mokasatean
- . o HHA, q T.
Sof |t | e [umtn| v | Auso | e | PR
1,20 5-30 1,2
1,30 | 20-20 %,2
1,40 | 21-40 4
1,18 2,011,086 1,2 ] 1,06 1,8 145 25-10 2'6
1,50 | 27-40| 2.7
1,60 | 42-30 | 3.0
1,20 8-50 ! 1,2
1,30 52-30 [,8
1,40 -50 | 2,10
1,181 2,01 1,06 1,211,06 2,0 145 30-30 2'6
150 | 38-20| 2.8
1,60 | 60-00 | 6,0
1,20 7-00 | 1,2
1,40 | 19-30| 2,2
1.45 | 22-20] 2.5
1,18| 2,0 1,06 1,2 11,06 1,50 1,50 24-10 2.8
160 | 36-00| 3.0
1,70 | 47-00{ 3.2

2

-23. TlpomoyKUTenbHOCTb HAarHeTaHHsi reJeobpasylollen

CMeCH B OAUH HJH TPYyNIy 3JEKTPOLOB-UHBEKTOPOB 3aBHCHT OT
HpHHuHHHaJleOf{ CXeMbl pa3MelleHuA SJEKTPOAOB-HHHEKTOPOB,

pacc
pa),

rae

TOSIHHST MEXAY HHMH (pafvyca pacnpocCTpaHeHHsi pacTBO-
XapaKTEePHCTHK I'PYHTA U BS3KOCTH CMECH.

.n-R2.
T 120RVTp (uac),
P-Kg-vp

B — CTeneHb 3aNOJHEHHS MOp TPYHTA pAcCTBOPOM, MpHHH-
Maercs pasuo#t 0,6—0,7,

n — MOPHCTOCTb 3aKPEJsieMOro TIpPyHTa B JOASX eIM-
HHIbI;

R — tpebyemblil pajnyc pacnpocTpaHeHHs pacTsopa oOT
ONLHOTQ 3JIEKTpOJa-HHBbekTOpa (c yueroM o6pas3oBa-
HHS CHJOWIHOTO MaccuBa 3aKpeIJeHHOro rpyH-
Ta) B M,

P — naBjeHye HaTHeTaHHSA CMeCH B Kac/cM?,
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Kp — ko3 puunenT QuabTpanHH 3aKPENAseMOro rpynTa B
MmlcyTku;
Yp — TJIOTHOCTb pacTBOpa B 2/cu?,
1p — AHHaMHYecKasi BfI3KOCTb leseoGpasyiouiero pacrso-
pa B cna.

Ta6auna 2.8

o ®wE
coy|E88
o3 315 R
R Cocras OxHO~ KoHueHTpanus CooTHOWeEHHe 3 ; o s 2 a
& pacTBOpHOR KOMNOHeHToB, % KOMIOHEHTOB Ex= En— ;
1 cMecH (nROTHOCTL, 2/CM3) B HacTAX ¥ & gg E § S"‘
o LR, |um ES
2 AR
1} Xuakoe crek-| ®. cT.| Aly(SOp3|HoSO4[ HySOy4 15 5—7 | 3—5
J0 -} cepHokuc-| 1,18 1,06 | 1,06 =1,
NHE anoMu- Aly(SOys
HHA -}~ cepHast K., CT.
KHCA0Ta (Cep. K.) — 12
2| Xuaxoe crek-| k. ct.] HoPOy | — | x. cT. I [10—30| 3—6
Jgo -+ oprodoc- | 1,19 1,025 ob. K =3'_._
dopHag KHCJOTA - ©
(od. k.)
3| Kugkoe crex-{ k. ct.] HgSiFg | — | x. er.  8--1] 5—20| 2—4
710 -~ KpeMue- 1,04 1,037 X5, K = ]
¢ropuacToBono- -
poJHas KHcJoTa
(kds. K.)
4| Kpeonrean KD. HCI — |xp. »M¢ 10+5| I—4 ]15—30
»M¢ - consimag | ,M“ | 359 c. K =T'
gucaora (c. k) | 1,08 .
5| Kpenurean KD. u. K, — |gp. sM®  8--12} 2—12(10—20
,M¢% -}- ntaBese- | , M« 59/g e =" !
Bag xucaora | 1,08 . K.
(. k)

* BiusiHHe COOTHOMIEHHA KOMIOHEHTOB cMeCH HAa BpeMsl ee remootpa-
30BaHHA noxasako B tabi, 2.7.

JInf npaKTHYECKHX pacyeTOB BEJHUYMHBI AMHAMHYEeCKOH BA3-
KOCTH reseo0pasyloliuX pacTBOPOB H HX MJIOTHOCTH pEeKOMeH-
JlyeMblX KOHUEHTpalHi MOTYT NPHHHMAaThea Mo Taba. 2.9.
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Ta6auua 29

N,:o';? Coctas reaco6pa3yioulux pacTsopos ““‘;‘,‘;‘;"S"’- gﬁ,’:ﬁ’:;:s:x
1 |KapGamuanas cMoJia (kpenn-
Tedib , M%) 4 1aBesieBas Hiu constaast
KucJqota |, . ., ., . 1,080 3,5
2 | )XKugkoe cTekso - A]g(SO4]3 + HgSO4 1,10 1,5

3 | Kuzakoe cTekJ10 |- oprodocdopuan

KHOAOTA |\ . 4 v v 4w v v a v 1,06 1,6
4 | Xuaxoe cTekso + KpeMHedTopucTOBO-
AOPOAHAs KHEAOTA , . , . . . . . 1,04 1,2

2-24. XapaKTepHCTHKH MOCTOSIHHOTO 3JIGKTPHYECKOro TOKa
H NpOAOJIXKHTRIBHOCTD 3JeKTpooOpabOTKH oOnpelelsioTcs B
COOTBeTCTBHH ¢ mn. 2-5, 2-6, 2-10 u 2-11. Tlpn >3ToM BenuuuHa
yAeJbHOr0  CONpOTHBJEHHs npHuMMaeTcs paBuoit 100—
200 os - cu.

2-25. Pacyer ceyeHHsi MarncTpabHbIX Kabeneil B NoxBOMLS-
IIHX MIPOBOXOB MPOH3BOAHTCS U3 YCJIOBHS HX BPEMEHHOH 3KC-
niayaraudd. B 3aToM caywae pomycTHMast TOKOBasi Harpyska
cocrabiser 8—10 a/uu?. Besi aneKTpHYecKasi CeTb AEJNHTCA Ha
TPH y4YacTKa: O6Ilylo MarHcTpa/b, Pa3BOAALLNE JHHHH H NOJA-
BOAfILIME [IPOBOLA, KOTOPbIE NOJKHbBI PacCYMTHIBATBCS CaMO-
crosiTenpHo. Tak, ceyeHHe MaruCTpaJbHOro KabeJs

s,,:% (n2).

Ceuenne xaGesfi OTHEJbHON JHHHH, MNHTAOMEH DN JekK-

TPOJOB!

CeueHHe MUTAOWHX MPOBOAOB (NPOBOAE OT pa3BOXALX
JIMHHH K 3JeKTPOLaM)

Sn =_I_0— (M'M’2)v
m.

rie lo— obmas cuna Toxa, onpeenersas no nm. 2-6 u 2-10;
j — momycTHMasi TOKOBasi Harpy3Ka mpH BpeMeHHOH 3Kc-
nayatauus cet (j=8-10 a/mm?);
N — KOJHYeCTBO Pa3BeTBJIEHHH MarHcTpali;
m — KOJIHYeCTBO Nap 3JIEKTPOJOB, HCIIOJNb3yeMbIX NpH 3a-
KpernJieHUH.



I'nasa Ill

TEXHOJIOT'Hsl NPOU3BOJCTBA PABOT
MO 3JIEKTPOXHMHYECKOMY 3AKPENJIEHUIO
TPYHTOB

3-1. CocraB paGoT IO 3/1eKTPOXHMHYECKOMY 3aKpelJEHHIO,
a TaKXe TeXHOJOTHSl HX NMPOU3BOACTBA JAOJKHB Has3HayaTbCs
B 3aBHCHMOCTH OT NPHHATOr0 Crnoco6a H WeJaH 3aKpelJeHus, a
TaKxKe B COOTBETCTBHH ¢ TPeGOBAHHAMH LAHHOH IJIaBbl.

A. llpu snekrpooGpaGoTke

3-2. PaGoTul 0 3/1eKTpoo6pabdoTKe NepeyBaaKHEHHBIX CBA3-
HBIX TPYHTOB IIPH 3aKpeIl/IeHHH OTKOCOB KOTJIOBAaHOB, BblIEMOK,
TpaHuled H TPYHTOBBIX OCHOBAHHH BKJIOYAIOT:

— YTOYHeHHE THAPOreoJIOTHYECKUX YCJOBHH H onpeneneﬂne
9JIEKTPHYECKHX H 3JEeKTPOOCMOTHYECKHX XapaKTepHCTHK 3a-
KpenJisieMOro TPYHTa;

— YCTPONCTBO CKBaxXHH Hoj paboyme 3JeKTPOIAbl H KOH-
TPOJIBHLIE 3J€KTPOALI-AaTUHKH;

— MOATOTOBKY H MOTPY2KEHHE 3JeKTPOMAOB;

— MOHTaxK BOMOOTBOASILUEH, 3JEKTPHUECKOH U H3MEPHTENb-
HOH ceTel;

— 06paboTKy 3aKpensiseMoro IPYHTa NOCTOSIHHBIM 3JIEK-
TPHYECKHM TOKOM;

— KOHTPOJIb KauyeCTBa 3aKpellleHUs 'PYHTa;

— H3BJIeYeHHe 3JeKTPOLOB.

3-3. YToyneHue THAPOreOIOTHYECKHX YCJOBHH INPOH3BOLMT-
cs gyrem ot6opa M aHa/JH3a Npo6 rPyYHTa H3 3aKPEMIseMOro
TOPH30HTa C MOMOILbI0 GYPOBOro HHCTPYMEHTA, MO3BOJSIONIEr0
H3BJIEKaTb KepHbI HEHAPYIUEHHON CTPYKTYpHl (HampuMmep, ¢ mo-
MOLILIO YCTAHOBKH JUJIsi MOHMCKoBoro Gypenus YIIB-25), unnm ¢
NOMOILbIO Pa3beMHOi 060AMbI. [Tpo6ul ZONKHBI OTGHPATLCS He
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pexe uem yepe3 0,5 u B mpefesax Ka)JAoro ropH3oHTa cjabbixX
NMopoA. YCTPOHCTBO pa3beMHOH OOCOHMBI H MeTOAHKa oT6opa
npo6 C ee NOMOLUIBIO H3JIOXKEHbl B MPHJIOKEHHH 7.

AHann3 ocHOBHBIX (H3HKO-MEXaHHUECKHX H (H3HKO-XHMH-
YeCKHX XapaKTepPHCTHK (BJIaXKHOCTb, MJIOTHOCTb H IPOYHOCTHBIE
noKasaresay) AOJXKeH NPOH3BOAHTBLCA MO CYLLECTBYIOLIHM Me-
TOAMKAM JMHIIb B NOPsAKE YTOYHEHHMS MAHHLIX THJPOreoJOTH-
YeCKHX H3BICKAHHH MJH NPH HX OTCYTCTBHH. OJHOBPEMEHHO C
yTOUYHEHHEeM THApPOreoJIOTHYECKHX YC/JIOBHH 3aJeraHHs ciaforo
IpyHTa ONpejessioTcsi ero (PaxTHYeCKHe yAEJbHOE 3JIeKTpHYe-
CKO€ COMpOTHBJAEHHE H OOBEeMHBbI KO3IhD(HIHEHT 3JeKTpooc-
MOca, B COOTBETCTBHH C KOTOPEIMH YTOUHSIIOTCSI pacyeTHbIe JaH-
Hble. DTH XapaKTEePHCTHKH ONpelessifoTCsl B CTPOUTENbHOH Ja-
60OpaTOPHH HJIH B ITOJIeBLIX VCJIOBHSIX COTJIACHO METORMKe, H3-
JIOXKEHHOH B MpHJOXeHHH 8.

3-4. YcTpOHCTBO CKBaXKHH NOA pabouHe H KOHTpPOJbHbIE
3JIEKTPOJbl MPOH3BOAUTCS C MOMOIIBI 6GYPOBOrO MHCTPYMEHTa
HJIH pa3beMHOH 0GOMMEI NMoc/ie pa3METKH NMOBEPXHOCTH yyacTKa
3aKpenJeHHsi COrJIACHO MPHHATOH cXeMe pa3MeLleHHs! 3JeKTpo-
goB (raba. 2.1). JuameTp CKBaxXHMH JO/MKeH OblTb Ha
10—15 mm Menbuie AHaMerpa TpybuaThiX 3JeKTPOAOB, a HX
riiy6HHa COOTBETCTBOBATb rNyGHHe 3akpemienus. B Heycroiyu-
BLIX TpyHTax (MpH OBICTPOM ONJBIBAHHH CTEHOK CKBaXHH)
CKBaXKHHEBI AOJIKHBI YCTPAHBATbCH TOJIBKO O BepXHeH OTMeTKH
caboro ropH3oHTa. TexXHOJOrHsT yCTPOHCTBA CKBAXKHH pa3beM-
HOit 06OHMEI Takas xe, KaK U npu ot6ope npol rpyHTOB.

3-5. ITogrotoBka Tpy64aThiX 3JeKTPOLOB 3aKA0UAETCH B
O4YHCTKe HX IOBEPXHOCTH, yCTaHOBKe pabounx cekuuil Tpebye-
MON JJIMHBI M IpOBepKe TIUIaTeJbHOCTH HX coeguHenus. [Ipu
3aKpenJieHHH MVIMHUCTBIX PPYHTOB, HAXOASILINXCSH B TEKyueM co-
CTOSIHHH, Nepej NOTPy:KEHHEM 3JEKTPOLOB, OCOGEHHO KaTOIOB,
HX nepdopHpOBaHHAA 4aCTb HOMKHA (B Npenesax BHHTOBOH
BLITOUKH) OOBEPTHIBATBLCH JEHTON H3 PEAKOH XJ0miaTofymai-
HOlt TKaHH (6513b, TOHKas MEIUKOBHHA) HJIH TOHKOH MpPOBOJIOY-
HOH CeTKOH.

3-6. IlorpyxeHHe 3J1eKTPOKOB MPOHM3BOAUTCH C MOMOIIBIO
BHOpoONOrpy:xaTeJeit, KONpOBbIX YCTPOHCTB JIETKOTO THMA, IHEB-
MOMOJIOTKaMH HJH BpyuHY!o. B unensix oGecneyenHsi HajexHOrO
KOHTaKTa TpyGYaTbiX 3/1€KTpPoAOB (OCOOEHHO aHOAOB) CO CTEH-
KaMH CKBAaXHHbI B NOCJeJHHe NpeiBapHTENbHO (IO TOrpyxe-
HUS) 3anuBaeTcst 3—4 4 XKHAKOTO IVIMHSIHOTO pacTBOpa.

B csabIX OMJILIBAIOWINX FPYHTAX CKBAXKHHBI HEe YCTpaHBa-
IoTCA, a 3JeKTPOAbl Ha BCiO TyOHHY NOrpy:KatoTcs BHOpomo-
TpyXKaTeJMH HJM PYYHbBIMH NHEBMO- H 3JEKTPOMOJOTKaMH.
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INocne norpyxenHus 5/1eKTPOJOB NPOHIBOAHTCS HX NMpPOMBIB-
Ka BOJOH HJIH MPOAYBKA CIKATHIM BO3AYXOM C IeJbIO yAaJeHHs
H3 HHX Haa. [IpoMbIBKa@ NpPOH3BOAMTCS HAaCOCOM Yepe3 IJaHr
€O CTa/JbHBIM HAKOHEYHHKOM, OMYCKaeMblM BHYTPb 3JEKTPOJOB
Ha BCIO X ray6uny. ITopanok norpy:esHs KOHTPOJbHBIX 3JeK-
TPOJOB-LATYHKOB H3JIOXKEH B NPUJIOKEHHH 11.

3-7. MoHTaxK BOJOOTBOAALLEH CETH OCYLIECTBJSETCS H3 CeK-
uMii cranbHelx TPy6 AnHaMmerpoM ¥/—1,0° U pe3HHOBHIX lujaH-
ros. CoenHHeHHe CeKUHH NPOH3BOAUTCS My(dTaMH HJH narpyb-
KaMH H3 Pe3HHOBOTO LuJaHra.

OneKTpHYecKasi ceThb MOHTHpYyercsi H3 obwiero ABYX- HJH
YeThIPEXKHABHOrO nuTapmero kabens tina IIPT /L u noasons-
IIMX TIPOBOMOB CeYeHHeM, o0GecleYHBAIOWKHM NPOXOKAeHHe
3JIeKTPHYECKOr0 TOKa PACYETHOH BEeNHYHHEL DJeKTpHYecKas
cxeMa NpHBeZeHa B NPHJIOKEHHH 2.

Coennnenne Kabeseil ¥ NOABOASAUMX MPOBOLOB C 3JEKTPO-
AaMH JOJIKHO OCYLIeCTBIATbCA Ha KjeMMax HJau GoaTaMH ¢
NJIOTHHIM TIOJJKaTHEM FaeK H KoHTpraek. Mecra coelHHeHHI
JOJIKHB TINATEJIbHO H30JHPOBAThcA. IIpHMeHeHue cKpyTokK, a
TaKXe MNOJABsA3LIBaHHE NPOBOLOB K KOPNYCY 3JEKTPOLOB He Jo-
nyckaercs. Markcrpanbubli kKaGenb MOJIKEH pacnofaratbes
Ha BpeMeHHbIX Onopax.

Ilpu 3saxpenjieHHH TPYHTOB C IpHMEHEHHeM HBYX- H Tpex-
PAAHBIX CXeM HEeOOXOAHMO, uroObl aHONBI pacnoJarajHch B
6JHXXHEM K BBIpaGOTKe PsAnY.

3-8. O6paGoTka 3aKpemjsieMOro TpyHTa NOCTOSIHHBIM 3J1€K-
TPHUECKHM TOKOM MOJKHA NMPOH3BOAHTLCS MpPH PacyeTHBIX Na-
paMerpax Toxa. [Ipu 3TOM HarpyeHne HCTOUHHKOB TOKa OCYy-
LIECTB/IAETCA NOCTENEHHO C NOMOLLbI0 HArPY30YHBIX PEOCTaTOB
HJIH PeryJsTOpPOB HanpsiKeHHs.

B npouecce 31ekTpooGpaGoTKH H3 KAaTOZOB MEPHOAHYECKH
JOMKHA YHaJATbCA 3JEKTPOOCMOTHYECKH BbiAedsieMas BoZa.
OTkauka BOABI NPOH3BOAUTCA BAKyyM-HAcocaMH (OZHOBpeMEH-
HO H3 BCeX KaTOJOB) HJH PYUYHHLIMH H MPHBOZHLIMH CAMOBCACH-
BaIOIHMH HacOCaMH NMOOYePELHO U3 KaXKAOT0 KATOa B OTAeb-
HOCTH (TpH ANHHe 3JEKTPOLOB He Soaee 6 #). [lpn aaune snek-
TpoRoB GoJsiee 6 4 OTKauKa BOABI MPOH3BOAUTCA NMyTeM IIPOAYB-
KH HX CXaThIM BO3LYXOM noj AaBiaeHneM 3—5 xec/cm® Ilpu
OTCYTCTBHH B IpOeKTe€ HEOOXOAHMHIX YKa3anHi mnapaMeTphl
3J1eKTPoOOpabOTKH NPHHHMAIOTCS coraacHo nm. 4-5 u 4-7,

3-9. Vi3BieueHHe 3/1€KTPOJIOB H3 IPYHTA NPOH3BOJLUTCS C [10-
MOILBIO BHOPOMOrpY:KaTeisi, AOMKPATOB HJM NMOXBEMHOrO Kpa-
Ha rx\c;c.ne NpoBepKH KauecTBa 3aKperJyieHHs B COOTBETCTBHH ¢
ra. IV.
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Ina cHUXKEeHHS YCHIIHNS BEAEPTHBANHS 3JeKTpoA0B (ocoben-
HO aHOHNOB) HeOOXOAHMO NpEeABAPHTEJNbHO OCYIUECTBAATH He-
3HAYHTENbHBIH HX «A0GOH» NpHMEHSeMBIMH CDeACTBaMH MoO-
TPYKeHHs.

Jisi u3BJeueHHs 3JEKTPOJOB C LieJbl0 COXPAHEHHs 1eNOCTH
HX 3JIeMEHTOB AOJKHBl MPHMEHAThbCSA ClelHallbHble 3aXBaTHHE
npucnocobaenus (puc. 3.1). 3axkpensenHe Tpoca 3a maTpyoxu

10

HN»

Puc. 3.1. 3axpat:

1 — cKkobnl; 2 = nomyKoabLa; J— Cepbra; 4 — KoaAblO; § = 0Cb; 6 — ymlo-
Pbl; 7 — HaKNaAKH; 8 — MpYXKHHA

H KleMMbl He HonycKaercs. IlopsjoK H3BjeueHHS KOHTPOJb-
HBIX 3JIEKTPOJAOB-JAaTUHKOB H3JIOKEH B NPHIOMKEHHH 11.

3-10. PaGoTe! no anexTpoo6paboTKe nepeyBaaKHeHHbIX TJIH-
HHCTHIX TPYHTOB NPH NPOXOAKe M1yGOKHX BePTHKAJbHLIX BHpa-
GOTOK KPYrsaoro B NJaHe O4EPTAHHA NMPOH3BOASITCA B COOTBET-
cTBHH C TpeboBaHuAMH n1. 3-2 v 3-9 npH COGMIOAEHHH CAeLYI0-
LMX AONOJHHTeNbHBX ycaorui. Ilpu 3anerannn cnaboro rops-
S0HTa Ha FAyGHHE IO 5 M OT NMOBEPXHOCTH 3eMJH 3JeKTPOAH
pPasMelaloTcs BepTHKANbHO MO ABYM-TPEM KOHUEHTPHYECKHM
OKpYXKHOCTAM BOKpyr Oyaywell BeipaGorku (puc. 3.2, a). IIpu
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5TOM [HaMeTp CKBaxKHH B YCTOHYHBBIX MOpOAAX (Bbilie 3aKpen-
AsieMoro) JoJxKeH OblTb Ooivblle AHAMeTpa 3JEKTPOLOB HE Me-
Hee yeM Ha 20 mu. BHemnasa nosepXHocth Bepxueli (uepa6o-
Yeji) 4acTH 3JEKTPOJOB HAOJXKHA NOKPBIBATLCH TOKOHENpPOBOAS-
MM MaTepHaaoM (TOJIb-KOXKEH, WeNJakoM H T. 1.).

Fnexporum

Inexmponum

=

e

3 TR
< i

i / L aipadomny | ) \

Puc. 3.2. CxeMbl pasMeilleHHSt 3JeKTPOJOB:

@ —NpH 3aKpell/IEHHH C NOBEPXHOCTH; 6 — NpH 3aKpelieHHH W3 BbIpaGOTKM; I —
caaboif rpynt; 2 — paBouas uacTh saektpoaa; 3~ HepaGouasi 4acTh 3JeKTPOAA;
4 — CKBaXXWHA; 5 — 3aKpenyieHHblil PYHT

Ipn 3aneraunn mpocioek caabbix TpyHTOB Ha rayGHHe
Gosee 5 M OT MOBEPXHOCTH CHada/ja NPOH3BOAHTCH NPOXOAKA
BLIpaGoTKH 0 OTMETKH, KoTopas Bhilue cnaGoro ropHsoHTa Ha
0,7—1,0 »#. 3aTeM ycTpanBaloTCs CKBAXKHHE! NOJ, 3JEKTPORM N0
NPHHATOH cxeMe (NpsMOA WJH LIaXMaTHOH). DJeKTPOIbl pas-
Mel1aloTcA B ABA pAfa MO NepHMeTPY BBIPAGOTKH C pa3jHYHBIM
YKJOHOM, ofecrneuHBaioudM TpeGyeMyi0 TOJIUMHY 3allMTHON
crennl (pHc. 3.2, 6). [las ycrpoficTBa CKBaXKMH B L&JNHKe JOJK-
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Hbl NpUMEHATbCA 1WalJoHLl, MO3BOJIAKOLIME 33[aBaThb MPOEKT-
Hble yIJibl OTKJIOHEHHs OcCeil 3JIeKTPOJOB OT BEPTHKAJH.

3-11. Pa6oTel no ynnioTHeHHIO NepeyBJaKHEHHBIX CBA3HBIX
TPYHTOB ¢ NpHMeHeHHeM 3JIeKTPoo6GpaloTKH (MeXaHO3JeKTpH-
4eCKHM cnoco6oM) NpPOU3BOAATCA B COOTBETCTBHH ¢ Tpebona-
HHAMH nm. 3-2—3-9 npH coOniofeHHH CcelYIIHX AOMNOJNHH-
TeJbHBIX YCJOBHH,

DNeKTPOAbl OJIKHBI pa3MelllaTbCss Ha Bcell YNJIOTHAEMOK
NOBEPXHOCTH N0 MHOTOPAJHOR (cO CABOEHHBHIMH aHOXHBLIMH PA-
AaMH) HJIH cOTOBOH cxeMe. [IpH 3TOM TroOJIOBKH 3J€KTPO/OB

JONKHEl pacnojiaratecsl HHXKe AHa Koraosana Ha 0,2—0,3
(puc. 3.3).

A
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Puc. 3.3. CxeMa MexaH03/1eKTPHYECKOTO YNJIOTHEHHS I'PYHTOBOTO
OCHOBaHHUA:

I — anoapl; 2 — KaToAnl; J — BOJOOTBOJHAS MArHCTPaltb;, 4 - 3JeKTPOCETh; 5 —
HCTOMHHK TOKa; 6 — Hacoc; 7 — ynaoTHsaliee cpeacrso; I, II, IIf — oyepenrocts
30K YNAOTHEHHR
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DaekTpoo6paboTKa A0JNKHA NMPOH3BOAHTHCA B JBA HAM TpH
jTana C UHTepBaJaMH BpeMeHH, HeOOXOZMMBIMH Ha YIJOTHE-
Hde TPYHTA TPaMOYIOLIHMH CPEACTBAMH.

IlepBblit 3Tan ynaoTHeHUA MPOM3BOZMTCS B AHOLHOM 30HE
yepe3 i/; pacuerHoro nepuosa 3JeKTpooGpaGOTKH, OmpeneseH-
HOro no nm. 2-7, Bropoit aran (B aHOJXHON H cpejHell 30HAX) —
Yepe3 /3 3TOrO NEpPHOAA M NOCJENHHI 3TaN YIJIOTHEHHs OCylile-
CTBJISIETCSl IIOC/ie OKOHUAaHHs 3JeKTpoo6paboTKH MO BCed MJo-
mwagd 3axpaTkH. Tun TpaMOylOIHX CPeACTB Ompejelsercs
COOTBETCTBYIOLUHM NIPOEKTOM HaH TY B 3aBHCHMOCTH OT Tpe-
6yeMoli TOJIUHHBI YIVIOTHeHHs. TIpH OTCYTCTBHH pacyeTHHIX
NaHHBX o6was MpoAOKHTENBHOCTb MepHola 3JeKTpoolbpa-
GOTKH NpH MexaHO3JIeKTPHYeCcKOM criocobe NPHHHMaeTcsl pas-
Ho#t 40—60 «.

3-12. Pa6otTe mo yNJOTHEHHIO NepeyBJAKHeHHbIX CBSI3HBIX
IPYHTOB B3PLIBO3JIEKTPHYECKHM cmocof6oM (T. €. YNJIOTHeHHe
I'PYHTa CKBaXXHHHLIMH B3pDLIBAMH TOCJle NPeABapHTENbHOH ero
9JeKTpoo6GpaboTKu) npoussoAsites coraacHo mm. 3-2—3-11 npu
cOGNIONEHHH ClefyIOlUX AONONHHTEbHHX TpeGoBaHHk.

CkBaXuHHBIE 3apsfbl pa3MellaloTcs B LINYpax COMJIacHoO
puc. 3.4 HIH B CKBa){MHAX NOJ SJEKTPOAB NOCJ]E H3BJCYEHHS
nocaeasux (puc. 3.5).

Puc. 3.4. Cxema pasmMemenus 3apsifoB B wWNypax:

[ — aHoabl; 2~ KaroAm; J— WNYPH CO CKBAXKHHHLIMH 3apSAaMH; 4 — KOWTYpbl
wnypa nocae B3pnBa; L — paccTosiuHe MexJy pPasHONOAAPHBIMH 3/EKTPOLaMH

3-13. YanuHeHHsle 3apsAibl FTOTOBATCS ClIELHaTH3HPOBAHHDIM
3BEHOM B3DbIBHHKOB COIVIaCHO YKa3aHHAM Ha [POH3BOACTBO
6ypo-B3pHIBHBIX paboT H HCXOJsl H3 HMelollerocsi BHaa BB.

3-14. B uensix yTouHeHHs MOTOHHOrO Beca 3apsja, NpH Ko-
TOpoM oGpasyercst pacueTHas BeJHYHHA PaJuyca 30HbI BbiTeC-
HeHHS, JOJIKEH NpPOH3BOAUTLCS ONHH MJH HECKOJbKO ONHHOY-
HbIX B3DLIBOB CKBaXKHH, PACNOJIOXKEHHBIX Ha Kpaw 3aXBaTKH.
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Puc. 3.5. Cxema pa3aMellienus 3apfAiOB B CKBAXKHHAX NOJ 3JEKTPOABL:

a — nnad; 0 — pasped; / — CKBaXKHHB ¢ 3apAAaMH; 2~ KOHTYD ckBAXKHHL nocae
Bapaipa; 3 — CKBAXKHHHbIR 3apam; 4 — 3aMOK W3 [JHHAHOrG pactacpa; §— gepe-
BAnHag peilka

3-15. [Tocae yTouHeHHS Beca 3apsOB M YCTAHOBKH HX B
CKBAXKHHbI NOCAELHHE 3aNONHSAIOTCSA TVIMHAHBIM DacTBOPOM.

3-16. [1py rny6Hue ckBaxkHH 10 3 # paGOTHl N0 YIJIOTHEHUIO
TPYHTOB B3DBIBOM JOJIKHEI NPOH3BOAMTBCS C MOBepXHOCTH Ge3
NpeNBAPUTEIbHOIO CHATHS PACTHTENbHOTO cJjosi rpyHTa. [lpn
9TOM cJieflyeT YUHTHIBAaTb, UTO B pe3yJbTaTe BOPOHKOOOpa3o-
BaHHSl y yCTbeB CKBaXKHH NPOHCXONHT pa3pbiXJeHHe BepXHero
CJI051 TPYHTA MOLHOCTBIO 0,0—1 A,

Toanwnna cnost TMUHAHOLG pPacTBOpa Hal BePXHHM rnartpo-
HOM CKBaXKHHHOTO 3apsia AojKHa OnTb He MeHee 1—1,50 .

Ilpn ynnotuennu c/aosi rpyHta, 3anerawllero Ha MiyOHHe
cBhille 3 M, 3apsAfi AOJKeH pacnoJaraTecsl TOJNbKO B Npejenax
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YIJIOTHsSIEMOTO TOPH30HTA, @ TOJUIHHA CJOS TIHHAHOTO pacTBO-
Pa HajJ 3apsAOM TaKkxe He JIOJIKHA ObiTh MeHbine 1 u.

3-17. Tlocsie MOHTaXKa 3JeKTpPHUYeCKOH B3PHIBHOH CETH Ipo-
H3BOAMTCS B3DHIB 3apAnos. IIpy ynjoTHenun rpysra Ha rayGu-
He 10 3 M B3PHIBB AOJKHBI NPOH3BOAUTBCS B 2—4 3aima, a
npu rayb6uHe Gonee 3 m — Bce OnHOBpeMeHno. Kosnuecrso
CKBaX<HHHBIX 3apsJ0B, BKJIIOUaeMHX B OJHH 3aJlM, YTOUHSAETCS
NpH NPOBeJleHHH KOHTPOJbHBIX B3phIBOB (cM. M. 3-14), c Tem
9TOGH HCKJIOUHTb 06pa3oBaHHe BOPOHKH HJH CIIOIUHOTO pas-
PHIXJIEHHS BEPXHHX TOPH3OHTOB.

3-18. Ilocse B3pHIBa BCE CKBaXKHHBI JOJIKHHI ObITb OGHapy-
JKeHH, a YCTbsl WX pacuMUieHnl oT 3aBanoB. IIpn 3ToM neo6xo-
IAMO co6/110aTh OBHIIEHHYIO OCTOPOXKHOCTb, HOO B CKBaXKH-
Hax MOTYT cOJepkaTbcs B3pbIBOOMAcHbe (OrHeonacHmle) sLo-
BHTble ra3el. B cayuae HeoGxomuMmoctH o0O6pa3oBaBiuHecs
CKBaX{HHBl DPaCyHIIAIOTCH H 3aNOJHAIOTCA TMEeCKOM, TPYHTO-
necYaHOH HJH TPYHTOLIeOEHOUHON CMechbio, TOIHM OETOHOM
HJIH XPYyTHM MaTepHa/OM C LeJIbi0 HCIIOJNb30BaHHSA UX B KauecT-
Be HaOHBHEIX CBaH.

Ilpu orcyTcTBHH TaKoOH HEOOGXONHMMOCTH CKBAaXXMHBI 3amoJi-
HAIOTCA TJIMHAHBIM TPYHTOM, HMEWOIIHUM BJAXHOCTb, GJH3KYIO
K onTHMaabHOH. I1pH 3TOM ROJIKHO IPOH3BOLUTLCS NOCIOHHOE
yNJOTHEEHE IPYHTA PYUYHBIMH NHEBMO- HJIH 3JIEKTPOTpaMGOBKa-
MH, CHa0XeHHLIMH clelHaJbHBIMH HAaKOHEUHHKaMH.

b. Mpu saekTpoauTHyeckoit oGpaGorke

3-19. PaGoThl no 3JeKTPOJIHTHYUECKO! 06paGoTke clabhiX
TPYHTOB  BBINOJHAIOTCA B COOTBETCTBHH C TpeGOBaHUSIMH
nn. 3-2—3-10 npu coGaI0fleHHH CleAYIOIHX NONOJIHHTENBHEIX
YCAOBHI.

B cayuae npumenenusi GecrpyGHHIX auonoB (puc. IT1.3)
CKBaXXHHH NOJ HHUX Oyparcs auamerpom 70—100 #x Ha Bcio
ray6uny 3akpemdienus. IIpoGypeHuble CKBaMKHHBI 3acCHIIAIOTCA
KPYIOHO3epHHCTEIM NecKoM 15, a HX ycTbe cHa(Kaercs repme-
TH3HPYIOIHM KOHAYKTOPOM, KOTODbIHi BBHHUHBAETCS B LEJNHK
M3 nJjoTHoro rpynra I/ nHa ray6uny 20—30 cu. 3ateM npous-
BOJHTCA MOTPYXKeHHe CTEpPXHEBOro 3ajeKrpoia (TokoBoma) 3
f obxaTHe repMeTHka /3 nyreM 3aBHHYMBAHHUSA Taliku 2.

Ilpu 3akpemjieHHH UMPKYJAsipHBIM cnocoGOM B KaToaax
BMECTO CTepIKHEBBLIX 3JIEKTPOJOB NMPHMEHSIOTCS CTalbHBIE TOJ-
cTocTeHHEle TPyOH RHamerpoM 1/2—3/4” ¢ nepdopHrpoBaHHoi
HHXKHeH vacTblo H HakoHeunukoM. [Ipu stom mepdopupoBaH-
Has HHXKHsAS dacrb TPyOnl (mnuHOit 20—30 ca) moaxHa o6-
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BepPTBIBATbCS MEJIKOH MeTaJ/IH4eCKOH CeTKOH HJIM pelKoi XJol-
4aToOyMaXHOH TKaHbIO.

3-20. B cnyuae npHMeHeHHS TPyOuYaThX 3JIEKTPOLOB (aHO-
OB M KaTOJAOB) paGOThl MO HX NMOTPYIKEHHIO AOJIKHBEI [IPOHS3-
BOJHTBLCSL B CJEAYIOLIEM MOPSAKE.

CHavana 6ypaTcA CKBaXKHMHBI NOJ 3JIEKTPOXLI Ha BCIO IJy-
6MHY 3aKpenJieHHus AHaMeTPOM, DABHBIM JAHaMETPY 3JEKTPOAOB
HAH HeCcKoNbKO MeHbwHM (Ha 10—15 mm). 3arem B TOJILE
uenuka Ha ray6uny 30—40 cm 3TH CKBaXKHMHbI pa3GypuHBalOTCA
1o auamerpa 90—100 mm, paBHOrO BHeLIHEMY AHaMeTpy rep-
MeTH3Hpyiolwero KoHAykropa (puc. I11.6), xoropelf BBHHYH-
BaeTcs B IPYHT ¢ NOMOIUBIO CMEHaJbHOIO Kiioua. Uepes KoH-
LYKTOPH C Oc/laGNeHHbIMH ralikaMd 3 B CKBaXKHHBI NOTpyxKa-
10TCsl TpyGuarkle saeKTpofbl. [Torpyxentie NPoU3BOAUTCS BpPYU-
HYI0 HJIH C IOMOLIbI0 OTGOMHOro MoJoTka. Ilocne morpyeHHs
3JIEKTPONOB Ha MPOEKTHYIO TNYOHHY NpPOH3BOAMTCA o6GkKaTHe
repMerHka 6 myreM 3aBHHYHBaHHA raek 3.

[Tpu BBeleHHH 3NEeKTPOJIHMTOB B 3aKpemisieMHl rpyHT Ge3
H30LITOYHOTO AaBJEHHA KOHAYKTOPHI MOIYT He YCTaHaBJIHBATb-
cfl, a TrepMeTH3alUs YCTbeR CKBAaXKHH MPOH3BOJUTCA NYyTEM
BTPaMGOBbIBaHHA MSATOH IJIMHL C Nakjaed B KOJblLeBOe Ipo-
CTPAHCTBO MeXJAy TpPyGUaTbiIMH 3JeKTPOJaMH H CTeHKaMH
CKBAXKHHEI B TOJILIE IleJHKA.

3-21. Ilocne morpyxeHus ¥ repMeTH3alHu 3JeKTPOLOB Ha-
psALY ¢ BOLOOTBOASILIEH CETbIO OCYLIECTBJSIETC MOHTaX pac-
TBODHOH ceTH H3 3BeHbEB CTAJbHBIX TPy6 Auamerpom 1—3/2
U De3HHOBBIX LIaHroB. [IpH 3TOM KaxJIoe OTBeTBJEHHe MarH-
CTpaJu ROJKHO cHaGXKaThbCA 3alOPHBIM BEHTHJIEM Ha cJaydad
ee OTK/IKYeHHs OT o6meit marucrpaiun. CoefuueHue pacmpe-
[eJIMTEJIbHBIX YYaCTKOB CETH C 3JEKTPOLAMH NOJXKHO Ocylle-
CTBJSITbCSI DE3HHOBBIMH maTpy6kamu ajauHo# 0,3—0,5 .

3-22. B npouecce 0G6paGOTKH TPYHTa 3JIeKTPHYECKHM TO-
KOM B Hero CaMOTEeKOM HJIH MOJ eCTeCTBEeHHEIM HanopoM (NpH
NpOXofiKe TAYGOKHX BBIpa0OTOK) BBOAATCS 3J1EKTPOJIHTHL

[Ipu 3akpenyieHHH 3aXKHMHLIM CNocOGOM pPacTBOp XJOPH-
CTOTO KaJblHs BBOAHTCA B aHOAB. PacrBop B Marucrpaib
JOJIKeH TNofaBaTbCcsA M3 pacxogHoro Gaka eMkocrbio 0,5—1 u3.
[Tpomo/MKHTENBbHOCTh XpaHellsi NPHTOTOBJIEHHOrO PacTBOpa He
BJHSET Ha H3MeHEHHEe ero XHMMHUeckoro cocraBa. [locae 06-
paboTKH TpyHTa TOKOM B TedyeHHe 2/3 pacyeTHOr0 BpeMEHH
nofaya 3JEKTPOJIHTA B aHOABI NpeKpallaercs, a AalbHedlias
3J1eKTpoo6paboTKa NPOU3BOAUTCA C LIEJbI0 OCYLIEHHS TPYHTa.
Orkauka BOJBl H3 KaTOZOB JOJKHA INPOU3BOAUTHCA B TEUeHHE
BCero mepnoja saxpensienus. IlepHoauyeckass noanuTka pac-
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X0fAHoro 6aka MPOH3BOJMTCS M3 €MKOCTH, B KOTODOH MNpoH3-
BOAHTCA INPHTOTOBJEHHE pacTBOpa 3aJaHHOH KOHIIEHTpPalHH.

3-23. Tlpurorossenue pactBopa COMHM 3a/laHHON KOHIEHTpa-
UM J0JKHO OCYIIeCTBAATbCA caefyiolliuM o6pasoM. Habecka
COJIH, cocraBadlonias npuMepsHo 1/20 uvacte o6GbeMa cMecHu-
TeJbHOM eMKOCTH, PAacTBOpsieTcss B HeGOJbIIOM COCYyAE C TeM-
snofi Bojoit (40—60°C). ITonyumBIuMiicH KOHLEHTPHPOBAHHbLIM
pacTBOp BLLIHBAercs B CMECHTEJNbHYIO €MKOCTb, KyJAa HOJH-
BaeTcs XOJOJAHAasd BOJAa B TAKOM KOJHUYecTBe, NPH KOTOPOM
o6wui o6beM pacTBOpa B JHUTpPax paBHsAcA Obl ABaALATH-
KPaTHOMY BeCy COJIM B KHJOrpaMMaXx. B CBfi3H ¢ BLICOKOH FHI-
POCKONMHYHOCTBIO XJIOPUCTOrO KaJsibLHA €ro XpaHeHHe JOJKHO
OCYILECTBAATLCA B FepMeTHUecKOH [AepeBAHHOH HJH OLHMHKO-
BaHHOH Tape.

3-24. Ilpu sakpenmneHHH UHPKYAAUHOHHBIM  crnocoGoM
(puc. T11.4) B aHOoAB B NEpPBYIO TPeTb pacyeTHOro IepHOAA
3akpenyenus Beouurcs 5% pactBop xjaopucroro kaabuus. Iloc-
Jle 3TOro OCTaBluHiics B pacxofHOM OaKe pacTBOp cJHBaeTcsd,
a MarucrpaJjib npoMbiBaercss Bogoi. Bo BTopyio TpeTb nepuo-
Ja 3aKpelnJieHHst B aHOJbI BBOAHTCH cMech 5% pacrBopos aJio-
MOKaJIHeBbIX KBACLOB H CEPHOKHCJOIO OKHCHOrO KeJjesa, cMe-
WHBaeMblX B oTHOwmeHHH | :1. B 3akiaounTesbHylo Tperb ne-
pHoja 3aKpenJeHusi SJEKTPOJUTbl B aHOAbI He BBOIATCH.
B kaToAbl B TeuenHe BCero mnepHoia 3aKpenieHHs BBOJHTCS
pPacTBOp JXHUAKOTO HATPHEBOTO CTeKJa IJIOTHOCTBIO 7Yy (CM.
nn. 2-12—2-17) unu 5—109% pacTBOp VIJIEKHCIOTO HAaTpHS
NayCOg. Ilpu sToM Aas oGecrnevueHdss IUPKYJASILHH PACXOAHBIN
6ak 3 ¢ pacTBOPOM [AOJKEH DPa3MelLaTbCsl Ha CIIeLHAaJbHON
MOJACTaBKe Bhllle TOJIOBOK KaroJ0B He MeHee ueM Ha 1—I1,5 .
PerynupoBaHne CKOPOCTH UHPKYJSLMH MPOH3BOIHUTCA C MO-
MOLbI0 NPOGKOBOrO KpaHa, YCTAaHABJHBAeMOro Ha o6paTHOM
MarucTpasH nepej cMecutesaplbiM Gakom /1. [Tocne npoxoxknae-
HHfi Yepe3 KAaToAbl DAacTBOpPa B KOJHYECTBE, PABHOM O00DbeMY
pacxopnoro 6aka, H3 CMeCHUTeNbHOro GaKa B pe3epBHYIO eMKOCTh
cauBaercsa oTpaGoTaHHbI pacTBop B o6beMe X, Onpele/ieHHOM
cornacHo n. 2-18, a B 6aK Ho6aBiisgercs TaKoe 3Ke KOJHYECTBO
BLICOKOKOHIIEHTPHPOBAHHOI'O KaTOXHOrO PacTBOPA IMIOTHOCTBI)
vo. IToayueHHBIH pacTBOp AOJXKeH MMETb NJIOTHOCTB Yy H HAco-
COM nepekayuBaThcsd B pacxomubll Gak. OrpaGorauuelil pac-
TBOD B pe3epBHOH €MKOCTH KOHIIEHTPHPYETCH 3JeKTPOJHTOM
HAQTHOCTBIO Yo AO IMJAOTHOCTH yy M BHOBL HCIOJb3YeTCH.

Bo usbexaHne 3acopeHHs hecyaHol MpOCTOHKH KaTOLOB
NOCTaB/AseMOe C 3aBOJOB JKHIKOE CTEKA0 3a Tpoe CYTOK MO
€ro ynorpeOJeHUs CMeIMBAeTCs] C HEOOMBIUHM KOJHYECTBOM
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BoAnl (Ko naornoctn 1,40—1,45) u orcrausaerca. [lepen yio-
Tpeb/eHHeM B3GalThIBaHHE H NepeMelllMBaHHE 3TOTO PacTBOpA
He JONyCKaloTCs.

ITnoTHocTh pacTBOpa #HAKOro crekjga HiauW Na,COjz onpe-
Hensietcsi apeomerpaMH. [IpHroToB/eHHe aHONHBIX 3JIEKTPOJH-
TOB MPOH3BOAHTCA B COOTBETCTBHH C TpeboBanusiMH I. 3-16.

3-25. B npouecce 3akpemJieHHsi TPYHTA NO Mepe HachllLe-
HHSl €TO 3JIeKTPONUTAMH, a CJeAOBaTeNbHO, H IOBLILICHHS €ro
3JIEKTPHYECKOH IIPOBOAUMOCTH HEOOXOAUMO CHHXKATh HalpsiKe-
HHe A0 3HayYeHHil, IPU KOTOPHIX CHJIAa TOoKa B obwell lemu He
rpeBblllana Gbl HOMHHAJNbBHYIO CHJAY TOKa, YKa3aHHYK B mac-
HOpTE HCTOUHHKA TOKa.

ITpu 3akpenyieHyy rpynToB U3 3a60d rNy6OKHX BEIpabOTOK
pacxofHbie GaKH pa3MellaloTCs Ha [MOBEPXHOCTH, a CMecH-
TeNbHBIA 6aK (NpH UHPKYJIALHOHHOM cnocobe) B 3aboe.

B. Ilpn 3jeKrpoCHIHKAaTH3ALUHU

3-26. PaGorhl no 3aKpemeHHIO CcJaabOCBSSHBIX TPYHTOB
3JeKTPOCHJHKATH3alHeli NPOU3BOAATCA B COOTBETCTBHH C Tpe-
GoBaHHAMH mi. 3-2—3-13 npu cobJI0JeHHH CAeYIOUHX JOmoJ-
HHTEJNDbHBLIX YCAOBHIL.

B npouecce o68paGoTKH rpyHTa TOKOM B aHOAB MOA pac-
YeTHbIM H3GBITOUHBIM JaBJleHHeM HarHeTaeTcs OLHOPaCTBOpPHAs
CMEeCb M3 XHJKOTO CTeKJa, CePHOH KHCAOTbl H CEpHOKHCIOrO
amoMuudsi. KoHueHTpauiu u COOTHOLIEHHe KOMIOHEHTOB, a
TaKxKe NPOLOJIXKHTEJbHOCTb HarHeTaHHsl NPHHUMAKOTCS B CO-
oTBercTBHH ¢ nn. 2-20 u 2-2[. Fi3 XaronoB B JaHHBIA I€pHOT
3aKkpemJieHHsi OTKauuBaeTcs BoOja.

3-27. B uensix yayduleHHs YCJOBHH NPOHHKAHHA pacTBO-
pOB B TPYHT ero HarHeTaHue AOJXKHO NPOH3BOAHTHECA CHayasla
BO BHeWHHH (0T BHIpa6oTKH) pad. [Ipm 3ToM BepxHue 3a-
TJIYWKH TPyGUaTLIX 3JEKTPOAOB BHYTDEHHETO psiia AOJMHbBI
ObiTb CHATBIMH. Harueranue uesecooGpasHo NpPOH3BOAHTL BO
BCE€ aHOABl (B Mpepesax 3aXBaTKH) ONHOBPEMEHHO, €C/H KO-
3(¢¢GuUHEHT (QHABTPALHH  3aKpeliseMOro TrpyHTa  Bbile
0,1 m/cyrku. B nporuBHOM ciayyae HeoGXOMMMO NPOH3BOAUTD
rpynnosoe Hareranue (B 2—4 anoja).

[To BO3MOXHOCTH LieIeCOO6pa3HO C HarHETAHHEM B aHOAB
reqeo6pasyiome cMecH MPOM3BOXHTH BaKYyMHpOBaHHE KaTo-
JIOB C NMOMOIIBIO BaKyyMHacoca, NOAK/IIO4aeMOro K BOJAOOTBO-
Isiledl MarHCTpadu.
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3-28. [Tocne BBefeHHs B IPYHT PACUETHOrO KOJHYECTBA Ie-
Jgeobpasymiollell cMecu (npHMepHo yepe3 2/3 pacyeTHOro Bpe-
MEHH 3aKpelleHHs) NOJKHA NPOH3BOLHTLCS CMEHa MOJAAPHO-
CTH 3JIEKTPOJIOB NyTeM IEePEKIIOYeHHs] KOHIOB OOlLeH 3/eKTpH-
YyeckOd ueNnH Ha pacrnpelenuTe]bHOM UIHTe. B caexyromyio
TpeTb NepHOJa 3akpelJieHHs reneobpa3yiollias CMech HarHe-
Taercs BO BHYTPEHHHH PAX 37eKTpodoB (GBIBUIHE KaTOXb) Ge3
OTKaYKH BOJLI H3 3JEKTPOAOB BHemlHero psiga. Ilociie atoro
B TeyeHHe NpHMepHO 1/3 o6uwlero nepHoxa 3aKpemsieHHs MNpo-
HSBOJHTCA 3JIEKTPOO6paGOTKa IpyHTa 0e3 HarHeTaHHsl 3JeKT-
POJIMTOB H OTKAaYKH BOXHI.

[lps xopowem NPOHHKaHHH reneobpasyiollleli CcMecH B
TPYHT CMeHa NMOJISIPHOCTH MOXXET He MPOH3BOAMTBLCH, a Harue-
TaHHE BEJETCs TOJBKO Yepe3 3/1eKTPOLbl BHEIIHEro psifa. Pakr
MPOHHKAHUA CMECH 4epe3 BCe MEXIJNEKTDOLHOE IPOCTPAHCTBO

YCTaHaBJIHBAETCA IO COCTaBy yna.rmemoﬁ H3 KaToxO0B 2KHI-
KOCTH.

3-29. IlpuroToBieHHe rejeofpasyollell CMECH LOJMKHO
[POH3BOAHTLCA B TPEX PE3epPBHBIX €MKOCTAX. B 0fHOA H3 HuX
TOTOBUTCSl PacTBOp KHAKOr0 CTeksaa MIoTHocThio 1,18—1,19,
B JPYroit — pacTBOp CEPHOKHCJIOrO aNIOMHHHS, B TpeTbeill —
pacTBOp cepHOH KHC/IOTH. CMelleHHe BCeX TPeX KOMIIOHEH-
TOB B 3aJaHHBIX NPONOPUHAX MpPOH3BOIAHICA B CMeCHTeJb-
HOM Oake, OTKyda CMech IloftaeTcs B pacxoanblit Gak. O6beM
CcMeCHTeabHOro 6aka HOMKeH BHIOHPAaThCA B COOTBETCTBHH

CO BpeMeHeM Trefeo6pa3oBaHHA CMeCH corsiacio Taba. 2.7
u 28.

B cayyae BBLIHYXKIEHHOTO MNpeKpalleHHsi HaCHETaHUS CMech
AO/XKHA CAMBATBCA M3 pacxofHoro Gaka, a pacTBOpHas Ma-
THCTPaJb H HacoC IIPOMBIBATBCS BOIOM.

3-30. Ilpn pacuneHeHHH TIPOCJOHKH lepeyBJaXKHEHHOrO
CBAI3HOrO TPYHTa OJHOH HJIH HECKOJbKHMH TOHKHMH IIPOCJOf-
KaMH NecKOB, COlLepKallHX HaNoOpHYI0 MOL3EMHYI BOAY, 3a-
KpemjieHHe JQOJIKHO MpPOH3BOLHTbCSI KOMOHHHPOBAHHHIM CIOCO-
6OM B CJaelyolieM MNopsAKe.

Ilocnie morpyXeHHst 5]€KTPOLOB-HHBEKTOPOB M MOHTaXKa
PacTBODHOM CETH IPOH3BOAHTCS HarHeraHHe reJseoGpasyoiefi
CMECH B COOTBETCTBHH C TpeGoBaHHAMH mn. 3-20—3-23, Ho Ges
MPONYCK3HUS 3JIEKTPHUECKOro Toka. IIpn BhIcOKON (HABTPY-
IOWEHd CIIOCOOHOCTH NECKOB HATHeTaHHE JOJIKHO POH3BOLUTLCS
B KaXAbA 3/]eKTPON-HHBEKTOP B OTLEJBHOCTH, HO BlepeMex-
Ky 4epes OAHH.

3-31. Ilpu BenuunHe BOZOPOAHOro mHokasaTedss oxoao 7,0
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nepej HarHeTaHueM CMECH Ha OCHOBe KpenHTens «M» cHa-
yaja I[POM3BOAMTCA HarHeTaHHe B TPYHT uYepe3 3JEKTPOIbi-
HH'BEKTOPHl PacTBOPa COJAAHOH KHCJOTH IIOTHOCTRIO 1,02—1,04.
OGbeM BBEAEHHOTO PAaCcTBOPA COJISHOH KHCJOTH JOJKEH CO-
cTaBiasTh 15—209 pacyeTHoro o6beMa MOP 3aKpelvisseMoi
necuasoit npocnoiiku. Ilocie 3Toro mpoH3BOAMTCS HarHeTaHHe
resieoGpasyiolllei CMECH B NMOpAAKe, H3J0xKeHHOM B mm. 3-27
n 3-28.

3-32. ITo oxoHYaHHH HarHeTaHHus rejeobpasymoillell cMecu
B NecyaHble [IPOCJIONKH 3JIEKTPOAbl JOJIXKHLI IPOMBIBATbCS BO-
0¥ (BOCXOAsMHM NMOTOKOM) H 3aTeM NPOBOJMTCS BTOPOM 3Tal
3aKpelJieHUus — 3JIeKTpoo6palboTKka HJAHM  3JeKTPOJHTHYecKas
00paboTKa /105 CBASHOIQ TpYHTA.

Puc. 3.6. CaMoxoaHast YCTAHOBKA HJs 3JEKTPOXHMHKUYECKOro
3aKpENJEHHs TPYHTOB

3-33. Becb KoMmjeKkc paloT MO 3JEKTPOXHMHYECKOMY 3a-
KpelJIeHHI0 TPYHTOB MOXKET NPOHM3BOAUTbCA IPH HHIHBHIY-
a/IbHOM KOMIJIEKTOBAHHH HEOO6XOLHUMOro OGOpyLOBaHHA Ha
0GbeKTax HJH C NOMOUIbIO MOABHXKHONH YCTAHOBKH, clielHalb-
Ho paspaGoraHHOH A4 3Tux Leaed (puc. 3.6 v 3.7).

ITpumepHblli nepeueHr OOOPYAOBAHHS H NPHCHOCOGJEHHH,
HEOGXOMHMDbIX JJA BbLINOJHEHHsS BCEro KOMILIeKca pagoT 1o
3JIEKTPOXHMHYECKOMY 3aKPENJIeHUIO I'PYHTOB, NIPHBEAEH B MpPH-
JioxeHHH 9, a nepeyeHb MaTepHaJOB H OPHEHTHPOBOYHEIE HOP-
MBIl HX pacxola — B mpHaoxenun 10.

3-34. [Tocae npoBepKH KayecTBa H YCTAHOBKHM (daKTa OKOH-
YyaHUs Npouecca 3MEKTPOXHMHYECKOH o0GpaGoTKH, a TaKxke
1oc/ie NeMOHTaxa 3JeKTPHYECKHX ceTeH NPOM3BOIHTCS H3BJje-
YeHHEe 3JIEKTPOJIOB U3 3aKPENJIEHHOr0 TPYHTa C NOMOUIbIO HOM«
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Puc. 3.7. Cxema BHyTpeHnero

| — npeoGpasopatenib Toxa (28 k67); 2 — puinpamuTeadn BC-3B-3 (3X3 x871); 3—

KOMNJACKT KOHTDOJBHBIX 3IAEKTPONAOB; 7 — JIOKUM; & — 6ypoBasi ycTaHoOBKa;, 9—
naBoparopus; I3 — 3AEKTPOOCMOMETP; /4 — NOACTaBKA HOA BRIIpAMUTENH 15 —
KaTyllKkH pacipeneieHus; 18 — pacnpenesiHrenbhbill 1HT, 19 — TyMGouka; 20—
nyabra ; 24 — snekrponesH; 25 — xkabejbHas KaTyluka BBOja; 26 — TyMGa Mox

OTKuAHOH CTOAUK-CHAEHbe; 30 — NeperoBopHoe ycTpolcTBo; 31 — OTc€KH TOA

KpPaTOB WJH IOAbEMHBIX MeXaHH3MoB. B uensx CcHHXKeHHs yCH-
N BHIAEPTUBAHHA 9JIEKTPOJOB (0COGEHHO aHOMOB NPH 3JEKT-
poo6pa6oTKe) HEO6XOAMMO NpPEeLBAPHTENBLHO OCYLIECTBHTBH HX
«Bo6OH» CpelcTBaMH, NMPUMEHAEMbIMY AR norpyxesus. s
3TOr0 NpEABAPHTENbHO BBIBHHYHBAETCs 3aXKHMHAs ralka KOH-
AYKTOpa, a 3aTeM 4 CaM KOHAYKTOp.

H3Bneyenue paGouux 3JeKTPONOB-HHBLEKTOPOB U KOHTPOJIb-
HBIX HWHBEKTOPOB OCYLIECTBJAsieTCs ¢ MOMOLbi0  3aXxBara
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060pPYAOBAKHA CaMOXOANON YCTAHOBKHY;

OyALT yOpaBAeHHs; 4 — KOMOJEKT TpYGUaThlX 3MeKTPOJAOB; 5 — BBOLHGLIN WIMT]; 6 —
KOMOJIEKT CTEPXXHeBbLIX 3JICKTPORoB; [0 — xaGeau; [/ -— neneTpoMeTp; [2 — nosdesas
AUMK QA KOHTPOJBbHbIE 3JMEKTPOAbl; [6 — OTKUAHbIE WIHTKH; [7 — KaGeabdbic
Bpauwamwuica cryn; 2f — anteuxa; 22 — ueHTpoGexubili Hacoc, 23 — CTOMMK
NeHEeTPOMETP H BBOAHLIA WHMT; 27 — pyywol Hacoc CKPD; 28—cuneubx, 29 —
SACKTPOAG!;, 32 — SUHK O FEePMeTHIHPYIOU[UX KOHAYKTOPOB H INJAHTOB
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(puc. 3.1), cHaG:KeHHOro OrpaHHUYMTENSIMU CXKHMAIOLLEro
aus (ynopamu) 6.

yCH-

M3BJeuede KOHTPOJBHBIX 3JEKTPOJOB-AATUUKOB MPOU3BO-
AMTCS BPYYHYIO HJH o6GJIerueHHbIMH CPEACTBAMH 1O METOAHKeE,

H3JI0KEHHOH B mpuaoxenuu 11.



FTmasa IV

KOHTPOJIb KAYECTBA PABOT
Nno 3JEKTPOXHMHYECKOMY 3AKPEIJIEHHIO
IF'PYHTOB

4-1. KoHTpoab KawecTBa paGoOT MO 3JEKTPOXHMHYECKOMY
3aKpeNJIeHHIO TPYHTOB BKJIOYAEeT:

— KOHTpPOJIb KayeCcTBa H3TOTOBJEHHS 3JICKTPOLOB;

— KOHTPOJIb 32 MOTPYIKEHHEM 3JIEKTPOAOB;

— KOHTPOJb KayeCTBa KOMIIOHEHTOB 3JIEKTPOJIHTA MWJH re-
Jgeo6pasylolliero pacTBopa, a TakKe HX JO3HDOBKH,

— TeKyllui KOHTPOJb B. Ipolecce 3JeKTPoo6paGoTKH H
BBeJeHHs] B 3aKpemasieMblii TPYHT PacTBOPOB;

— KOHTpOJb TeOMETPHYECKHX Da3MepOB 3aKpeIlJeHHOro
MAaCCHBA W KayecTBa 3aKpellJIeHHT TIPYHTOB.

4-2. TpyGuaTble 3JeKTPOLbI JOMKHBI H3TOTOBJATBCS U3 TOJ-
CTOCTEHHbIX GeCUIOBHBIX TPY6 H COCTOSITb H3 IBYX uacreil —
paGoueil H BCIOMOraTeabHOH (CM. NMpHJOXKeHHe 1).

PaGouas uwacTe 3snexTponoB niuHol 1,5—2,0 # nonxHa
cHabxkarbes nepdopanusmu AuamerpoM 4—6 mm, pacnona-
raeMbiMH B LIaXMaTHOM MNOpsiKe APYT OT APYyra Ha paccrosi-
HHH 25—30 MM HAM 1O BHHTOBONH JIMHHHM ¢ waroM 20 mm, u
0GBEPTEIBATbCST CeTKOH ¢ pasMepom siyefiku 0,5X0,5 mam niau
MIOPHCTOM TKaHbIO.

Benomorarenbias (HepaGoyas) 4acTh 3J1eKTPOLOB JOJIKHA
Y3rOoTaBJAHBATbLCS M3 CEKIHH TOJICTOCTEHHBIX GECIIOBHBIX TpPYO,
BHEWHUA AHAMETP KOTOpbIX Ha 3—4 Mm GOnblie BHYTPEHHEro
JuaMerpa TpyG paGouei yactu. CHapyu HepaGoyas u4acTh
3JIeKTPOLOB LOJXKHA NOKPLIBAaThCA NPOYHBIM 3JEKTPOH3OMHPY-
IOILHM CJI0eM M3 lIejliaka, OUTYMHOH MAacCTHKH HJIH DPe3HHBL.
O6was aanna HepaGodeil 4aCTH OJHOrO 3JeKTpola onpege-
JISIeTCsl NPOEKTOM B 3aBHCHMOCTH OT IVIyOHHBI 3aJI€raHusi C/os
cn1a0biX TOPHBIX NOPOJ H IIPHHATOrO chnoco6a 3aKpemjieHus
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(¢ NOBEPXHOCTH 3eMJIH HIIK U3 BbIpaGoTku). [lAHHA OTHENBHBIX
CeKUH# TPYO, cOedMHSIEMbIX MeXxIy Co0Oil C IOMOILLIO pe3b-
60BEIX MY(T, LOJKHA OHITH He GoJee 2,5 M.

4-3. B npouecce ycTpoHCTBa CKBAXKHH H NMOTPYXKEHHUS 3JeK-
TPOLOB NOJIKHEL COGJIOAATBCS CAeLYIOLIHe YCJIOBHA.

OcH CKBAaXXHH MJIM 3JEKTPOLOB JAOJKHbl PacnoJaraThes
(B naaHe W B pa3pese yuaCTKa 3aKPCIJIEHHS]) B COOTBETCTBHH
C MpPOEKTOM, IPH 3TOM OTKJOHEHHS He HOJXKHbl NpeBLIIATh
109% ot BepTHKaau (u/d 3aZaHHOrO yria OTKJIOHeHHs) H 5% mo
FrOpPH30HTA/NH OT MPOEKTHOTO pAacCTOSAHHS MEXAY CMeXHBIMH
3JeKTpofaMH B psARy. [nyOuHa morpyxeHHs 3/71e€KTPOAOB MOJXK-
Ha NpeBbIIaTh MOLWHOCTb 3akpenjsemoro cios Ha 10—20 cu.

Ocob6oe BHHMaHHe NDH TOTPYKEHHH AOJXKHO obpalarbes
Ha npeloXpaHeHHe pe3b6bl LeTased, H30MHDPYOUIEro NOKPHITHS
U KJIeMM oT noBpexpaenus. IIpu anexkTposuTHdecKoli 06paGoT-
Ke M 3JeKTPOCHJIHKATH3alHH, KpOMe TOro, NpOoBepseTcd Has
JAeKHOCTb TepPMETH3alUHH YCTbEeB CKBaXKHH y aHOLOB (MJH Y
BCeX 3JIGKTPOJOB).

4-4. B npouecce NMOATOTOBKH 3/IEKTPOJIMTOB HJIH rejeobpa-
3YIOLLHX PacTBOPOB KOHTPOJAHPYETCsI COOTBETCTBHE KOMIIOHEH-
toB TpeGoBaHuaM ['OCT, a Takie HX KOHLUEHTPAUUs M KOJM-
yecTBEHHO® COOTHOWIeHHe B 0o0uleM oGbeMe CMecH.

Ilpn snexkTponuTHYecKoH o6pabGOTKE KOHUEHTpALHS 3JeK-
TPOJHTOB H HX OGbEMHOE COOTHOLIGHHE ZOJXKHbI COOTBETCTBO-
BaTb YKa3aHHbLIM B Ta6J. 4.1, a IpH 3J1eKTPOCHIUKATH3AUUH —
B Tabs. 2.7 1 2.8 B 3aBHCHMOCTH OT NpPHHATOH pEUENTYphL

KoHuenTpanus pacrBOpoB KOMIIOHEHTOB ONpele/IsieTCs apeo-
METpPOM.

Ta6aunuma 4.1

KoHueHTpauun pacTBopoB B %

O6beunoe COOTHOUICHHE B YaCTAX
TIMOTHOCTD B 2/cM?

CaCl, KAI(SO,), Fey(SO,), CaCl, KAISO,); | FeySOy,
5 5,0 5,0 —_ 1 1
1,019 1,018 1,017

PacTBOpEl KOMIMOHEHTOB: CMECH JOMXKHBI TOTOBUTHCSH H Xpa-
HUTBCS B OTHAEJbHBIX €MKOCTHX, a HUX CMeLIeHHe NONYyCKaeTcs
HenocpeAcTBeHHo mnepen ynorpeGiendHeM. [Ipn 3ToM 06beM
cmecu KAI(SO;)2+Fep(SO.)s He posKeH IpeBblaTh CyTOY-
HOrO pacxoja, a 06'beM CMeCH KOMIIOHEHTOB rese0fpasyiollero
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pacrBopa (mpH 3JEKTPOCHIMKATH3alMH) HasHayaerTcs: B 3aBH-
CHMOQCTH OT QUJIBLTPYIOUEH CMOCOOHOCTH TOPHBIX NOPOJ, HO He
Gosiee IBYX4acoBOro pacxoja.

4-5. B mpouecce oGpaGOTKH IpyHTa TOKOM M BBeIeHHS B
Hero pacTBOPOB HEOGXOAHMO OCYLLECTBJSATb KOHTPOJb 3a CO-
60 eHHeM ClIelyIOIHX YCJIOBHH.

[Ipu anekrpootGpaboTke
U 3NeKTPONHTHYEeCKONH oBpaboTKe

4-6. HanpsxeHHe MOCTOSAHHOIO 3JIeKTPHYECKOrO TOKAa B Le-
NH B TeYeHHE BCEro NnepHoaa 3JeKTpoodpaboOTKH JOJIKHO ObITb
TaKHM, [IPH KOTOPOM €ro IpaJHeHT B MEeX3JEKTPOoAHOM MNpo-
cTpaHCTBe (IO JIHHHH, COeNMHSIOWLEl ILEeHTPbl ABYX pa3HoNo-
JIIPHEIX 3JIeKTPoJOB) Oyaer HaxoauTbcsi B npenenax 0,7—
2,0 8/cm, a TIOTHOCTb TOKA (MO OCEBOIl MJOCKOCTH UHJAHHIDH-
YeCKOH cTeHKH) — 1—5 a/m?; npu 3TOM perucTpauus mapamer-
POB 3JIEKTPHYECKOrOo TOKa HOJKHA NPOH3BOJUTLCH HE pexe
Tpex pas B CYTKH.

ITpomo/KUTeJIBHOCTD  3/1eKTPOOGPAaGOTKH  3aKpemiseMblX
TOPHBIX MOPOJ AOJIXKHA COOTBETCTBOBATH NPOEKTHOH, a MPH OT-
CYTCTBHH yKasaHWHl B NMpOEKTe NOJKHA Ha3HauaTbcs M3 pac-
yera pacxoga 80—100 «87-4 3nexkTposHeprun Ha 1 #3 3a-
KpemJIeHHOH NOPOAbl, NpH 3JeKTPOJHTHYeCKOH o6paboTke —
60—80 «er-4/mM3 a npu 3JeXTpocHIHKaTH3auuH — 40—60
KBT « 4/ M3.

4-7. Bce 31eKTpojbl NOJKHBI HMETb OJHHAKOBYIO TOKOBYIO
Harpysky, paBHYIO j=%, rae Ip—o6was cujla ToKa B LEMNH,

3
11 — KOJIMYeCcTBO NMap 3JeKTPoAoB (MJIM KOJHYECTBO aHOXOB),
napajJjiejbHO MOAKMIOYEHHBIX K HCTOYHHKY TOKa. OTK/OHeHHs!
TOKOBOH HarpyskH 3JIGKTPOILOB OT cpefHell (jcp) He IOJKHBI
npeBbiiath 15%. B mpoTHBHOM ciyyae HOJIXKHDLI BbISABASITHCS
H YCTPaHATbCS NPHYHHBI BO3HHKHOBEHHUS OGOJBIIOrO 3J1E€KTpPH-
YECKOrO COMpPOTHBJEHHS] B LiENH.

BeanynHa TOKOBOH HarpysKd AOJIKHA ONpeAeNsiTbCs aMnep-
METPOM He pexe OJHOIO pa3a B CYTKH NyTeM NOCJeLOoBaTelb-
HOTO €ro BKJIOYEHHSI B LleMb KaXJOro aHoAa.

4-8. BeefieHne B TPYHT 3JIEKTPOJHTOB JOJIXKHO IPOH3BO-
IHTLCS B COOTBETCTBHU C TpeGoBaHUsiMH um. 3-15—3-27. Kour-
POJIb 3@ CTEMeHbIO HACHILIEHHS] IPYHTA 3JeKTPOJIHTAMH HJIH €ro
OCyUICHHEM JOJI2KEH OcyllleCTBJlﬂTbCH o MEeTOAHKe, H3JOXKEeH-
HOH B mpHuJoxKeHHH l1.
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[Ipn 3JM€KTPOCHIAHKATU3AUHKH

4-9. [TapaMeTpbl 3JeKTPHYECKOTO TOKa M BeJAMYHHA TOKO-
BOH Harpy3ku NOJIKHbl GBITb TAKHMH K€, KAK H IIPH 3JIeKTpo-
JIMTHYeCKOH obfpaboTke.

[TpomoaKHTeNbHOCTD 3MEKTPOOGPAaBOTKH JOJMKHA HasHa-
yaTbcy M3 pacyera pacxoga 40—60 x87T-4 3MeKTpOIHEpruH
Ha 1 »3 3aKpenyieHHOH MOpPoibI.

leneoGpasyroiie pacTBOPbl AOMKHbI BBOXHTHCSE B TPYHT
NOA LaBJleHHEM, MPEBLILIAIWKM MTHAPOCTATHYECKH Hanop MOA-
3eMHBIX BOI Ha 2—3 aT, B NOCJICAOBATENbHOCTH, YKa34aHHON B
nn. 3-21, 3-22.

4-10. KayecTBO 3akperJieHusi TPYHTa omnpenensieTcss Gype-
HHEM KOHTDPOJbHBIX CKBaXXHH C aHAJH30M KEPHOB M HCIIBITa-
HHeM 00pa3loB 3aKpelJeHHOro TpYyHTa, a NpPH OTCYTCTBHH
COOTBETCTBYIOUIeH OypOBOH YCTAHOBKH — aHaANH30M M HCHbITA-
HKeM 06pasuLoB 3aKpelJIeHHOro TPYHTAa, NOJYYEHHBIX C pas-
JIMYHBIX TOPH30HTOB C MOMOLIbLIO Pa3beMHOU TpyGuaToi 060i-
Mbl HJIH TPH OTPHIBKe WypdoB. Bce MepompusiTHa MO KOHT-
pPO/II0 KauecTBa 3aKPEMJICHHS TPYHTOB 3JIEKTPOJIHTHYECKOH 06-
paboTKO# W 3JeKTPOCHAHKATH3aLHell JOJKHbl BHIMOJHSATbCA
He paHee ueM Hepe3 [BO€ CYTOK NOCJAE OKOHYaHHs Mpouecca
3aKpenJyeHus.

4-11. KoHTponbHble CKBAXXHHBI HOJKHBI PacrojlaraThest
MeXIy 3JeKTPOXAMH B PALAX B MEX3/JEKTPOJHOM NPOCTPaH-
CTBE 110 FPaHHLe UHJHHIPHYECKON CTCHKH, a TAKXKe Y 3JeKTpo-
0B, TOKOBas Harpy3ka KOTODLIX B [polecce 3jeKTpoo6pador-
ki Oblla MeHee ponycTHMoil. Kpome TOro, npu 3/eKTpOCHIH-
KaTH3alUHH KOHTPOJbHBIE CKBAXKHHBI JOJIXKHBl pPacrofararbes
MO JABYM OKPYXKHOCTSIM, CMELIEHHBIM OT pacYeTHbIX IPaHHLl
crenkH Ha 0,25—0,30 ee pacuernoil BesmuunHsl (puc. 4.1). O6-
uiee KOJHYECTBO KOHTPOJbLHBLIX CKBAXKHH MOJXKHO COCTaBJSTh
He menee 20% vuHcaa map 3JeKTPOJOB.

M3 kepHOB, nmonyyeHHblX NpH OYpPEHHH KOHTPOJbHLIX CKBa-
JKHH, OTOHpaloTCsi 0o6pa3ubl 3aKpelJEHHOr0 TFpPYyHTa B BHAE
KyOHKoB 7 X7 X7 cM wld uuIuHApPOB nuamerpoM 32—70 mm,
KOTOpble NMOABepraloTcsl HCNLITAHHIO B CTPOMTENbHOR sabopa-
TOPHH OOLIMHBIM HJ/AH YCKODPEHHKIM CIOCOGOM (MeHeTpauueit).
MeroavKa HCnbITaHHA 06Pa3UOB 3aKpelJIEHHOrO I'pyHTa COB-
MeLEHHbIM CHOoCcO60M H3JI0XKeHa B NPHJIoKeHUH 12.

4-12. Or6op 06pa3uoB 3akpeleHHoro TPYHTa C MOMOIUBIO
pasbeMHOH OGOHMDI HOJKEH NPOH3BOAHTLCS YEpe3 Kax/ble
50 ca 3akpennfeMoro cJos, HO He MeHee yeM M3 TpeX TOpH-
30uT0B. Ilopsigok ordopa npol CaenyioLiui.

47



O6oiima B coOpaHHOM BHIE NOTpyKaeTcs B IPYHT 1O 3a-
KPeNJIeHHOr0 FOPH30HTa H IOC/Je NMOBOpaYHBAHHA €e BOKPYT
OPOXOJABHOH OCH H3BJieKaercss. M3Bneuennas oGofima pa3GH-
paerca H OcBOOOXKAaeTcs OT MOPOJHOTO WHJAHHApA. 3aTeM,
mocje CMa3KH BHYTPEHHHX CTEeHOK TEXHHYECKHM Ba3eJHHOM,
OHa BHOBb COOHpaercsi M IOrPYyXKaercs B TOJNULY 3aKpenJieH-
HOI'O IpyHTa Ha BCIO IVIyOHHY 3axBaTKH.
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Puc. 4.1, CxemMa pa3MelleHHA KOHTPOMbHHX CKBAXKHH:
{ — 3)eKTpoabl; 2 — KOHTPOJbHbIE CKBAXHHbI

ITocne u3BjeyeHHsi H Pa3GOPKH OGOHMEI H3 KepHa 3aKpen-
JIEHHOrO rpyHTa OTOHpaKTca ofpa3nunl yeped kKaxasle 50 cu
JUITHHEL

Ilpu 3akpensieHHH NMepeyBJaaKHEHHBIX CymecyaHblX H Ibliae-
BaTHIX TPYHTOB, 06/aaoliX GONbILOH MOABHMKHOCTBIO H THI-
pOCTaTHYECKHM HAamopoM, pas3beMHble OGOHMHI IpH OTGOpe
npo6 3aKpenyieHHOTO TPYHTa He XOJIKHBl BEIXOAHTb 3a TIpa-
HHLB 33LIHTHOH CTEHKH.

4-13. Pe3yJbraThl BCex BHIOB KOHTPOJIbHBIX HCIBITAHHH
(BKJIIOYasl HCTBITAHHsl 0GPA3LOB 3aKPEemIeHHOro CpyHTa) LOJ-
XHB O0QOPMAATECA COOTBETCTBYIOLIMMH aKTaMu. Kpome Toro,
10 JaHHBIM HCABITAHHH MOJIXKHBI BBIYEPYHBATLCH MJIAH H pas-
pe3 3aKkpenJIeHHOH CTEHKH C yKasaHHeM (akTHYeCKHX ee paa-
MEpOB H KOHGHUTypaluHH.

4-14. Tlocne 3aBepuIeHHs KOHTPOJISL KauecTBa 3aKpenyeHHs
TPYHTOB (NIPH NpPOXOAKE TJYGOKHX BHIPAGOTOK) H MOJYYEHHS
HOJIOXKHTEJNbHBIX Pe3yJbTaTOB NMPOU3BOIUTCS H3BJIEUEHUE 3JleK-
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TPOZOB H OKOHYaTeJbHas NpHeMka palboT, 3akjdioyaiouasca B
NpoBepKe BceX XYPHaJ0B DPaGOT H aKTOB HCIBITAHHS.

4-15. B npouecce 3JeKTPOXHMHYECKOTO 3aKpelJieHHs PYH-
TOB JOJKHB 0DOPMJATLCSA CIeLYIOLHe AOKYMEeHTI:

— JKypHaJ YTOYHEHHA THIPOTecJIOTHYeCKHX YCJIOBHH ¢
yKasanHeM MecT otfopa npo6;

— maaH GaKTHYECKOro paclosioXKeHHs 3JIeKTPOLoB Ha y4a-
CTKe 3aKpeJIeHHs C YCJIOBHbIM 0003HAaUEHHEM THIA 3JIEKTPO-
0B (KaToA, aHOM) H PACCTOSHHH MeXAY HHUMH;

— pa3BepTKa BEPTHKAJbLHOrO pa3pesa yyacTKa 3akpemJe-
HHA ¢ YKasanHeM (aKTHYECKOTrO IOJIOXKEHHs OCeH 3JEKTPOLOB
H TJYOHHBI HX MOTPYXKEHHS;

— IKYpHaJ 3JIeKTPOoOOPAOGOTKH FPyHTa WU BBEJCHHSI B HETO
3JIeKTPOJHTOB (CM. mpujoxenue 13);

— CXeMa pacnoJOXEHHS KOHTPOJIbHEIX CKBAaXKHH C yKasa-
HHeM croco6a or6opa npo6 3aKpelyIeHHOro FPYHTa;

— NJaH ¥ OceBOH pa3pe3 CTEHKH 3aKPeNJeHHOro TpyHTa
C ykasanueM (aKTHYECKHX Da3MepOB H KOH(UTypalHH;

— AaKTHl HCTIBITAHHH MaTepHaJOB H UPYHTOB A0 H MOCJAE HX
3aKpenJeHHs.

4-16. PesyibTaThl NPOBEPKH HCHOJNHHTEJbHOH [NOKYyMeEHTa-
UHH JOJXHb OQOPMJIATbCA aKTOM, B KOTODOM Hapsily C OLleH-
KOH kayecTBa paloT MO 3JEeKTPOXHMHYECKOMY 3aKpenJeHHIo
yCTaHaB/HBAETCS BO3MOXHOCTb Hadalja IPOXOAKH B TOJALIe
3aKpemyieHHblX TPyHTOB. Kpome TOro, B aKTe JOJIKHBI YKa3bl-
BaTbCsl MEPOMNpHUSITHS MO YCTPaHeHHI0 NedeKTOB 3aKperuIeHHs
B IpoLecce NPOXOLKH.

IIpu BhimosHeHHH PaGoT MO 3JEKTPOXHMHYECKOMY 3akpen-
JIEHHIO B JIBe 3aXBaTKH (no rayGuHe BbIPaGOTKH) NpHEMKe
NOJJIEXKHT Kax[as 3axBaTKa B OTIEJNbHOCTH.
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F'masa V

TEXHWKA BE30ONMACHOCTH
NPN 3JEKTPOXHUMHUYECKOM 3AKPENJIEHHH
F’PYHTOB

5-1. Mpouecc 3JNEKTPOXHMHYECKOTO 3aKpenJeHHs TPYHTOB
¢BA3aH C NMpHMeHeHHEeM 3JIeKTPHYECKOre TOKa BbICOKOro Ha-
npsikenuss (po 120 6) ¥ TOKOMPOBOASIIIHX MaTepHaJoB, MNo-
3TOMYy CTporoe co6iioneHHe NpPaBHJ] TeXHHKH G6e30NacHOCTH
siBasieTcsl nepBeiileil 0653aHHOCTbI0 KaX0ro paGoyero H py-
KOBOJMTEJIsi, CBA3AHHOrO C BbINOJHEHHEM 3TOro mpouecca.

5-2. [Ipu paGoTax 1no YTOYHEHHIO THIPOTEOJNOTHYECKHX YC-
JIOBHI ¥ MOTPYXKEHHIO 3J1KTPOAOB 0c000e BHHMaHHE HYKHO 06-
pamarb, YTOObl HHKTO He HAXOAMJICS NOA BHOpOMOTpyKaTesaeM
B Jipoliecce ero paGoThl M NepecTaHoBKH. BceBo3MOXKiible MOA-
JNEPAKKH 3JEKTPOLOB H pa3beMHON OOOHMbI HOJKHBI IIPOU3-
BOJAHTbCH C TIOMOLULBIO KJelleH HJAH IPYTHX MNPHCNOCOOGJEHHH.
Ecin pJst morpyxeHust 3JCKTPOJOB INPHMEHSIOTCS 3JEKTpO-
BHOPATOPB], TO HX KOPNyCa MOJIXKHbl OBITb 3a3eMJeHbl.

5-3. Ilpu npuroToBJelHH 3JEKTPOJHMTOB W HX HarHeTaHHH
B 3aKpen/sieMbli TPYHT JAOKHB COGIIOZATHCH CelyIollHe
npaBWJa TeXHHKH Ge30MacHOCTH. PacTBopbl 10/1KHbBI TOTOBHTb-
Cl HA OTKDBITbIX OGOCOGJEHHBIX IJIOL[AJIKAX HJIH B OTHeJb-
HBIX NOMELIEHHSsIX, OCHallelinbix HpHHy}IHTe.HbHOﬁ BEHTHJ -
uveii. OcoGoe BHHMaHHE MOJKHO OGpalMaTbCs HA TILATeNb-
HOCTb XpAaHEeHHsI KOHLEHTPHPOBAHHBIX KHCJOT (cepHOil U
COJISIHOH) M Ha NOPSAOK HX pa3baBieHHusi. Bce paGorhl, cBsi3an-
Hble ¢ pas0aBJendeM KHCIOT A0 pabGouHX KOHLEHTpalHui,
JOJXKHBI NPOH3BOAHTLCS B DPE3HHOBOH CHELOfEXKJe H 3allHuT-
HbIX oykax. PaGoune KoulenTpaliu CONSHOH H CepHOil KucaOT
(npu y=1,03 u 1,06) sBnsforcs Ge30macHbBIMH ISt OTKPBITBIX
YHaCTKOB KOXH H c/aU3uCTOH oGosoukd raa3. Onuako B ciydae
Honajauus naxe pasztaB/eHHbIX KUCIOT HA OOHAKEHHYIO YacTb
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Tesla H OCOOEHHO B r1a3a HeoOGXOAHMO CPOYHO M OOHJABHO mpo-
MBLITb HX YHCTOH BOAOH M3 HENPHKOCHOBEHHOrO 3amaca, KOTO-
pBIH JOJI2KeH HaXOAHTbCA BOJMH3M MecTa paboThl.

Ha mecre paGoT posKeH XpaHHUTbCsi pacTBOP NHTbEBOM COAb
A7 06MbIBa Y4aCTKOB KOXKH IPH NonalaHWH HA HHX KHCJIOT.

[Tepex narseranueMm pacTBOpPOB B TPYHT TILATE/NbHO Npo-
BEePUTL HaLeXKHOCTb COeJMHeHUil MarucrpaJjedl H mecTa NOJACO-
eIMHEHHUs] UX K HAacoCaM.

5-4. B npouecce o6paboTKn TPyHTa NOCTOSIHHLIM 3JIEKTPH-
YeCKHM TOKOM [JOJIXKHbl COGJIOZATBCSl CJAeAVIOIlHE IpaBHJaa
TeXHHKH 0e30MacHOCTH.

K pabGoram, cBsidanHbiM ¢ 00palOTKOH TI'pyHTa MNOCTOSIH-
HBIM TOKOM, MOJUKHBI JONYCKATbCH JIHMIA COOTBETCTBYIOLLEH
KBaJU(pUKALUN W MNpOoIlelliHe ClNeLUaJbHb{l HHCTPYKTaXK.

Bea snekTpoannapaTtypa, HCTOMHHKH NOCTOSIHHOTO TOKa H
pacnpeje/HTeJJbHbIA LHT AOMKHBI Pacno/aratbcsi B 3aKpbiTOM
NOMEeILeHHH WJIH MOJ naBecoM BOAM3u Mecra pador. Ilpu npo-
XO/lKe TJ1yOOKHX BbIPaGOTOK B HX 3a00e Jo/13KHa ObITb YCTAHOB-
JleHa 3ByKOBas WJH HHad CHTHAJH3auusi AJsl CBA3H C oOnepa-
TOPOM, PacloJaraloWUMcs y pacnpefenureqbHoro uHMra.

Ilurarowmas 3aexkTpoceTb LOJKHA pacnosaraTbCa Ha nAo-
L1ajke TaKHM 00pasoM, 4TOOB! UCKIIOHAJCA CAYyUYalHbIl ee 06-
pbeIB B mpoliecce paGoThl Jioneil W mexaHu3MoB. [Ipn 3ToMm
npoxjanka kalenst MoxeT ObiTb BO3LYILHOH H Ha3eMHOR
(B MeJKHX TpaHLIeAX, IPHKPBITHIX JOLLATbIMH HACTHIAMH HJh
KApNu4oM). B nmHTarollylo 3/JeKTpPoceTh 06s3aTeqbHO (B KaXK-
ayio $asy) MOMXKHB YCTaHABJAHMBATbCH NJaBKHe INpegoXpaHH-
tean tuna ITH-2/200.

Py6uapHuK Ha pacrnpefenuTebHOM IIIHTe JOJIKEH pacrno-
JaratbCs MOJA KOXKYXOM, IIPH 3TOM BKJIOYEHHE €ro He OTBEeT-
CTBEHHBIMH 3a 3TO JHLAMH AOMKHO ObITb HCKJloyeno. [logao-
KeHHe pYOHJIbHHKA AOJIKHO CHTHAJH3HPOBATLCA HALMHCAMH
M 3JEeKTPOJaMIaMHu.

Mecta coepguneHHil saekTpokalenell d© MNPOBOAOB [OJKHLI
H30JHPOBAaTbcA naTpyGKaMH H3 DE3HWHOBBIX LIJAHIOB H H30-
JISILHOHHIOH JIeHTOH.

Pa6otbl, cBsisanible ¢ BBeJE€HHEM B TIPYHT 3J€KTPOJHTOB
HJH C OTKAYKOH BOJbI M3 KATOLOB, AOJKHBI BLINONHATbCA He
MerHee yeM ABYMsI PAaGOYHMH L PE3HIOBbLIX camnorax M Iepuyar-
KaX MpH OTK/KYEHHOM HCTO4HHKE IIOCTOSIHHOTO TOKa.

5-5. Onpegenenne TOKOBOH HATrPy3KH [OJIKIO MNPOH3BO-
OHTbCS 3JEKTPHUKOM B NPHUCYTCTBHH AyGJepa, HMeIOLIEro He-
IPepbIBHYIO 3DHTENbHYIO H 3BYKOBYIO CBfA3b C ONEPATOPOM,
HaXOAAWMMCS y PYOHJIbHMKA HJM INyJAbTa YNpaBJeHHS.
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5-6. IIpu paGorax B ray60oKMX BHIPaGOTKaX HA MOBEpPXHO-
CTH y €€ yCTbsl JOJIKeH NOCTOSIHHO HaXOJAHMThCS deXYPHBIil
AN Ry6JupoBaHHs HEOGXOAMMBIX KOMaHM paboTaloluuXx B 3a-
60€, 3KCTPEHHOTO OTKJIOYEHHs TOKa H OKasaHus NOMOLLH
(B cayuae nHeoGxomumoct). Kpome TOro, 0Koslo BHPaGOTKH
IOJIKEH MOCTOSTHHO HAXORMThbCS MNOLbEMHLIH MEXaHH3M B pa-
6oueM COCTOSIHMM IJISl I0Ja4u H NoAbeMa HeoOXOAHMbIX MaTe-
pHaJIoB, a Takxke (NpH MOPa)KEHHH TOKOM HJM TPaBMaX) 3Kc-
TPEHHOTO NOABEMa JIOLeH lia CleLdaNbiblX JECTHHUAX HJH B
Ganbe.

Bce paGorel no 3akpensenuio (mocje BKJIOYEHHSI TOKa)
JOJIXHBI BBITIOJNHSITBCS € AEPeBSHHOTO HACcTHJA, pacnoaaralo-
LIerocsi B I[EHTPaJbHOH 4YacTu 3a60s.

5-7. Yuacrok, Ha KOTOPOM HPOM3BOAATCS PaGOTHI MO 3JIEKT-
POXHMHYECKOMY 3aKpemJIeHui0 TPYHTOB, BKJIOYas HaBec C
SJeKTpoarperaTaMi H NEpeiBHKHYIO 3JEKTPOCTaHUHIO (WiIH
CaMOXOJHYIO YCTAHOBKY), JOJIKE€H HMETb HaJlexKHoe NpOBOJIOY-
HOe Oorpax<JeHde, HCKAlOYalollee cJAydYafiHbI MPOXoJ Ha 3a-
XBaTKH Jofel H KuBOTHbIX. Ha orpaxiaeHuu depes 3—4 x
JOJIKHBI pacroJaratbCsi GPOCKHE IMpeAyNnpexAaloliue IIUThI,
Hanpumep: «Croit! CMmeprensnol» u T. m.

B TemHoe BpeMsl cyTOK Bech y4acTOK paGOT [OJIXKEH ocBe-
waTbesl NPOKEKTOPOM WJH CepHeill 3/eKTpoJaMi, pacroJarae-
MBIMH IO NepHMETPY Yy4acTka,

5-8. Tlpu B3peIBO3/IeKTpHUECKOM cIocO0e YIJIOTHENH s TpyH-
TOB Hapsly C NepeyHc]EHHbIM BBILIE NOJXKHBI COGJI0AaThCs
BCe NpaBHJa TEXHHKH GE30I1aCHOCTH, MPeIyCMOTPEHHbIE CHelH-
aJbHbIMH YKa3alHsIMH 11O TPOM3BOACTBY GYPOB3pLIBHEIX paGoT
(nanpumep, TII 70C).



HPHJIIQ)KEHHE 1

CYWHOCTb 3JIEKTPOXHMHUYECKOIO
3AKPEIJIEHHUSI TPYHTOB H ErO
PA3HOBWJIHOCTEN

DJIeKTPOXHMHYECKoe 3aKpelnJeiue siBJseTCs OJHHM H3 nep-
CNEeKTHBHbIX MEPONpPHATHH, HalpaBJeHHBIX Ha yJyulleHHe H-
3HKO-MeXaHHYEeCKHX CBOHCTB CJalblX BOAOHACLIILEHHBIX TpYH-
TOB, oOJadaloMX HH3KOM QHIAbTpYyOWEH CcnocoGHOCTLIO
(Ke<<0,5 s/cyrxu). das 3akpenseHnsi TaKUX TPYHTOB M3 YHC-
Jla CYLIeCTBYIOUIMX CHELHAMbHBIX CIOCOGOB MOI'YT MPHMEHSATb-
Cfi HCKYCCTBEHHOE 3aMOpa*KHBaHHe, TepMHueckas o6paboTKa
1 aJjekrpocrnekanue. OLiaKo No TPyAOEMKOCTH, CTOHMOCTH pa-
60T H 3HeprOEeMKOCTH 3TH CIOCOGLI MeHee BbITOIDLI, YeM 3JIEKT-
pOXMMHYeCKHH, 0COGEHHO ecJH 3aKpeIJIeHHIo NoAJexkaT ciabo
HanopHble ropH3oHTsl (Ko 2,0 kec/cm?), a TpebyeMas MPOYHOCTh
3aKpemJIeHHOTO TpyHTa He mpessimaer 6—10 xac/cm?,

B 3aBucHMOCTH OT THHA IepeyBJa)KHEHHOTO CBSA3HOTO
rpyHTa 4 ero ¢uabrpyloweit cnoco6Hoctd (cM. I11-3) mpume-
HSIOTCSI TPH Pa3HOBHINOCTH 3JIEKTPOXHMHYECKOTO crnocoba:
3JIeKTpoo6paboTKa, 3MEeKTPOJHTHYECKAasA 06paboTKa HJIH 3JEKT-
POCHIHKATH3AUMUS.

Anekrpoobpaborka (puc. I1l1.1) 3akmiouaercss B TOM, 4TO
yepes 3akpenvisieMblii 06b€M FPYHTA MPONYyCKaeTcs onpenesen-
HOe KOJHYECTBO 3JIEKTPHUECTBA OT HCTOYHHKA IIOCTOSIHHOTO
TOKa, MOJ BO3JAEACTBHEM KOTOPOrO0 NPOHCXOAHT YJy4IleHHE
(bH3NKO-MeXaHHYECKHX CBOHCTB CBfI3HBIX TPYHTOB (TsAKeJbIX
CYIVIHHKOB M riiun). Ilepepaua 3/eKTpo3HepTHH OT HCTOYHHKA
TOKa B I'PYHT OCYLIECTBJISIETCH C NOMOLUbIO CTaJbHBIX KPYIJbIX
3JIEKTPONIOB, MOTPYXKaeMbiX B 3aKpemiseMbldl TPYHT B onpeje-
JieHHOM nopsigke. [Ipu 3TOM OfHA YacTb 3JEKTPOAOB (aHOMMI)
COEIUHACTCA C MOJIOXKHTENbHBIM MOJIOCOM HCTOYHHKA TOKa, a
Apyras 4acth (KaTOAbI) — C OTpHUATEJbHBIM IOJI0COM. B npo-
necce o6paGoTKkH TPYHTa TOKOM Hapsfy C yNpouHeHHeM (1O
4—6 Kac/cM?®) TPOHUCXOAHT €ro OCyIleHHe 3a CHeT mepeMelle-
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HUS FPYHTOBOH BOJABI OT AHOLOB K KaToAaMm (T. €, IPOMCXOLHT
siBjeHue 3JjekTpoocmoca). as cGopa M ylaleHust BOXbBI Ka-
TOJABI BHIIOJHAIOTCA TpyOuatof ¢GopMbl ¢ NepdopHpoBaiHOM
OOKOBOH IOBEDXIIOCTbIO.

| . ‘?l/, §_oﬁa-
g &5
i WGT .

Puc. I1.1. Cxema 31ekTpo06paboTKu:
! — HCTOYHMK TIOCTORHHOIO TOKA; 2 -— CTepxKHeBoft aHON:
3 — TpyGuarnift xaroa; 4~ nepdopannu; § — BaKyyM-Hacoc:
6 — Koaaekrop (BOJOOTBOLSLLAA CETh)

Pacxon ajleKTposHeprHu Ha 3akpenjeHue 1 m3 rpyHTra co-
craBasier ot 60 mo 200 x8r-%. HauGoapmasi npoyHocTs (10
6—8 xec/cm®) ¥ cremenb ocylieHHsi AOCTHTaeTcs B aHOZHOMN
30He, 4 HaWJyylllas BOAOCTOMKOCTb 3aKpelJieHHOro rpyHTa -—
B KaTOJHOH.

CpeaHsas 30Ha MO THM NOKa3aTeasaM 3aHHMAET I[IPOMeXxY-
TOYHOE 3HauyeHHe.

DaeKTpoo6paboTKa IPYHTa MOXKeT NMPOH3BOLAHTHCS B Kaue-
CTBE CaMOCTOATEJNbHOTO MEPONPHUATHS C Iebl0 YJAYYlleHHA
¢H3UKO-MeXaHUUECKHX CBOACTB CBSI3HLIX TPYHTOB (yKpelleliHe
OMOJI3AI0ILHX OTKOCOB, Hachillell H BLIEMOK, yBeJHUYEHHE Hecy-
mweHd CHOCOGHOCTH CBaH, 3/1eKTPOOCMOTHYECKOe OcylUeHHe
H T. I.), a TaKke B Ka4yecTBE COCTABHON YAaCTH KOMIEKCHBIX
METOHOB CTaOHJH3aLHH HJAH TOBbILIEHHS MNJIOTHOCTH H IIPOY-
HOCTH CJabblX I'PYHTOB (IpH yNJIOTHEHHM OCHOBAHHM cTaTuye-
CKOM, ZMHAMHYECKOH HArpy3Koi HJM B3pPbLIBOM).

Tak, nanpuMep, NMoBbllIeHHE TJVIOTHOCTH NepeyBJlaKHennblx
CBA3HBIX TI'PYHTOB HEHApYIIEHHOH CTPYKTYPbl IIPOM3BOAUTCH
MEXaHO3JEKTPHYECKHM CIOCOGOM, CYIIHOCTB KOTOPOTo 3aKJIo-
yaercss B caeaywomeM. CHayasna ocymecTBJAsieTcsl 3JeKTpoob-
paboTka Ha BCIO TMyOHHY YIJIOTHEeHus cjaboro rpysra. B xo-
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e 3JeKTPoo6paboTKH M [Oc/e ee OKOHYaHHS INPOH3BOJHUTCS
YIJIOTHEHHE TPYHTa B HanGo/ee OCYLICHHBIX K 3TOMY BpeMelH
30HaX MeX3JeKTpoJHoro npocrpaHcrBa. [lapamerphl ymior-
HeHHSI TPYHTa B IpoLlecce 3JeKTPooOpaboTKH MOA AeHCTBHEM
BHELUHEH CTAaTHYECKOH M AHHAMHYECKOH HArpy3KH oOIlpejeds-
wTCsA mo 0. 2-8, a TexuoJoTHsl Npou3BoACTBa pador no m. 3-11.

YTUMOTHEHHe TepeyBMaXKHEHHBIX CBSI3HBIX PYHTOB, 3aJjera-
IOIUUX Ha ray6uHe cBoiue 2,0 #, npaxktuyeckd He 3¢ dekTus-
HO C IPHMeHeHHeM MeXaHHYeCKHX CPe/ICTB. DTa 3aflaya MOKeT
GLITh pellleHa coYeTaHHeM 3/eKTPooGpaGoOTKH CO CKBaXKMHHbI-
MH B3pLIBAMH.

CymHoCcTh  B3PBIBOJIEKTPHYECKOTO clocofa  yJy4dlleHHUs
(hU3HKO-MeXaHHYCCKHX CBONCTB IPYHTOB 3aKJIl04aercs B cie-
aytoweM. CHayana nMpoH3BOAHTCH 3JEKTPoOGpPaGOTKa cJaos Ie-
PEYBJAXKHEHHOI'O CBA3HOIO rpyiiTa B npeJesiax 3axBaTKH. IToc-
JIe CHUXKEHHs ero BJAMKHOCTH Ha Tpebyemyio BeanyuHy (npu
KOTOpPOJ} MOKET OLITb JOCTHIHYTa 3ajJaHHas IJIOTHOCTb) 3JIEKT-
POZLLI H3BJEKAIOTCSl, a B OCTABLUMECs CKBa’KHHbl NOTPyKaIOTCsA
yIJHHEHHbBIE 3apsibl. B pe3yabTaTe OXHOBPEMEHHOrO B3phbIBa
CKBAXXHHHbIX 3apsiloB Ha BCeH 3aXBaTKe NOCTHraeTrcs YIJOT-
HEeHHe IPYHTa [0 3a1aHHOH BeNHUYHHBI.

Kpone toro, o6pasywolliHecss CKBaxKulibl, 6yJyuH 3aloJHel-
HbIMH D[IeCKOM HJH TOWMM GeTOHOM, OGecne4yuBaloT JIOMNOJ-
HHUTENbHYIO HECYLIYIO CIIOCOGHOCTb OCHOBaHHIO. MeToxHKa pac-
YeTa OCHOBHLIX NapaMeTPOB YNJOTHEHHs NepeyBJaXKHEHHbIX
CBSI3HLIX TPYHTOB 3J/1eKTPOOGPAGOTKOH H B3PbIBOM H3JOXKEHA
B 1. 2-9, a TeXHOJOTHsA NPOU3BoJACTBa pabor B mm. 3-12—3-18.
[Ipu Hcnosb3oBaHHM HdaHHOrO crocofa uenecoo6paslo pas-
MellaTb 3JeKTPOALI IO TAaKHM cxeMaM (cM. Taba. 2.1), mpu
KOTODbIX JOCTHraeTcsi HanOoabWHH O0BbEM AaHOAHOH 30HbI
(coroBasi, MHOrOpsijiHAst NpSiMasi, MHOTOpPsSiAHAsl CO CIBOEHHBI-
MU aHOAHBIMH PSILAMH).

AnekTponuTHyeckas o6pabGoTka 3akJuaeTcs B TOM, 4TO
OJHOBPEMEHHO ¢ MNpONyCKaHHeM 4Hepe3 3akpennseMblii 06beM
TPYHT& IIOCTOSIIHOTO 3JIEKTPHYECKOTO TOKa 4epe3 3JEKTPOJIbl
(aHOAB! MM aHOABI M KaTOAbl OXHOBPEMEHHO) B T'PYHT BBO-
ASITCS PacTBOpBI coJiell ONpeJeNIeHHOTO COCTaBa  (3JEKTpo-
JIUTHL) .

OnHOBpeMEHHO K3 KaTOJO0B YAAJNeTCsl 3MEeKTPOOCMOTHYRCKH
BblfeJsiollasics Boxa. [IpoHukanue pactBopoB B I'PYHT Npo-
HCXOJHT 32 CYeT BO3LEHCTBHA 3JEKTPHYECKOTO TOKa.

B 3aBucHMMOCTH OT crnocofa BBeleHHS B TPYHT 3JIeKTpoO-
JIUTOB 3JIeKTPOJHTHYeCKass ob6pafoTka moApasjessieTcs Ha ABe
Pa3HOBHAHOCTH: 3aX(HMHON CN0oco6 H LUHPKYJIALHOHHBIM.
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3axuMHOl cnoco6 (puc. I11.2) sakiaouaercs B ToM,
YTO B 1pollecce NPoNycKaHHs yepe3 FPYHT MOCTOSHHOTO 3JIEKT-
pPHYECKOro Toka B Tpy0uarble nepdOpHpPOBaHHbIE aHOALI BBO-
nurcs 2—5Y% pacTBOp XJOPHCTOrO KaJbLHS, a U3 KaTOLOB OT-
KauyHBaeTcs BOAA.

Puc. M1.2. Cxema saxuMHOro cnocoba:
! — HCTOYHHK OCTORHHOIO TOKA; 2 — rePMETH3UPYIOUIHH KOHAYKTOp; 3 — Tpy6uaThie
INeKTpOANi; 4 — nepdopanlH; 5 — BakKyyM-HacoC; 6 — BOAOOTBOASAULAA CeTh; 7 —
pacTBOpHAA CeTb; 8 — eMKOCTb AJIA pacTeopa

BBuay 60Jbluoli «pacTBOPHMOCTH» METAJJIHYECKHX TpYyG6-
YaTHIX AHOHOB IIDH 3JEKTPOJHTHYECKOH 06GpaboTKe NeJeco-
o6pa3HQ npUMeHATb OecTpyGHble sJueKTpoAn (puc. I11.3), B
KOHCTPYKUMIO KOTOPbIX BXOMAT: CKBaxKHHa I4 nuamerpom 70—
100 mm, 3acbnaeMasi cpefHe3epHUCTHIM neckoM I5, TokoBox 3
H3 KpYraoil HAH NPOQHABHOH CTajH, CHAaGXKEHHBIH KJIEeMMOH,
KOHAYKTOp, C NOMOLLUBIO KOTOPOTO JOCTHTAercsi repMeTH3auus
yCTbA CKBaXKHH H NPEACTABAACTCA BO3MOMKHOCTD BBENCHHS
yepe3 NaTpyGOK aHOMHOrO 3JEKTPOJHTA NOL HEKOTOPHIM H3-
OHTOYHBIM AaBjienueM. B ¢Bdg3u ¢ TeM, YTO NOpHCTOCTb mec-
4YaHOH 3achHNKH B 3—4 pasa npesblllaeT cTeneHb nepdopa-
LHH paboyel 4acTH TPYyGYaThHIX 3JEKTPOAOB, a TaK Ke BBHAY
TOFQ, UTO YJYYMIAIOTCA YCAOBHS MPOHHKHOBEHHS 3JEKTPOJUTA
B TPYHT, NpHMeHeHHe GecTPYOHBIX 3JEKTPOROB obecneyHBaer
Jiyqiuee KayeCTBO 3aKpelJieHHs H BABOE CHHXXaeT NOTpeGHOCTDb
B TOJICTOCTEHHbIX GeCLIOBHBIX TpyGax.
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Uupxyaaunounbit cnoco6 (puc. I11.4) sakaio-
YaeTcsi B CJAELYIOLIEM.

B npouecce nponyckanusi yepe3 3akKpelvisieMbli TIPYHT Io-
CTOSTHHOTO 3JIEKTPHYECKOrO TOKa B 3JIEKTPOAbI BBOASTCS alOA-
HblH (B anolbl) ¥ KaTOAHBIA (B KaTOMAb!) 3JEKTPOJHTL

]2 3 eﬁ{ ;
4
- +
- -/
- _ '.:-- ~ . ~
. L

ow- Konyenmp pacm N, Si0y

o+ Pazboanen pocm Na,Si0,

| = Komuons: CaFe’v AT
o= Anuonsr Si/05"

4 o= DyNmasas 805a

! — anon; 2, 3 — pacxonuble Gakh; 4, 7 — pacnpeneaurelin; § — Necyanad 3acChbinka; 6 —
pacxoaubli 6aK ANA KHAKOLO CTekna; &~ xaroznas TpyGa; 9 — repMeTH3HpyOIUHA
KOHAYKTOP; 10 — KOMICKTOp; 1/ — cMecHTeNbHblil GaK; [2 — Hacoc

B KauecTBe aHOJHOrO 3JEKTPOJHTA NMpuMehserca 5% pac-
TBOP XJOPHCTOTO Kalbius u cMechb 5% pacTBOpOB aJoMo-
kKaaueBblx kBacuoB [KAI(SO;)z- 12H,0] u cepHokucnoro okuc-
noro xkene3a [Fex(SO,)s). [Ipu 3TOM pacTBOp XJOPHCTOrO Kajb-
UHs BBOJHUTCsI B TIEPBYIO TpeThb BPeMeHU 3aKpelJIeHHs, a cMech
PacTBOPOB KBACIIOB M KeJje3a BO BTOpYIO Tperb. B 3akatouH-
TeJIbHYIO TpeTb BPEMelH 3aKpeleHus B aHOAbl PacTBOPHl He
BBOJSATCS.

B KkauecTBe KaTOAHOTO pacTBOpa IpPHMEHsieTcs pacTBOp
JKHIKOTO cTeKlla HJIH yraekucioro Hatpusi Na,COs u KaycTu-
yeckoit coxbl NaOH. Ilpu atom katoaHblii pacTBOp BBOAMTCA
B TEYEHHe BCero mnepuofga 3akpenseHus. OQHOBpeMEHHO C BBe-
HeHHEM B KaTOAbl 3JEKTPOJHMTA INpPOHU3BOAMTCS YyHaJeHHe H3
HHX 3JIEKTPOOCMOTHYECKH Bhlfeasiioutedicss BoAbl. CoBMelleHHe
JABYX NPOTHBONOJ/OMKHO HAaNpaBJeHHbIX NPOLUECCOB JOCTHraeT-
¢l Gaarofaps NMPHUMEHEHHIO CMEUHAJbHOH KOHCTPYKUHH KaTo-
IoB (puc. [11.4).
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KoHUEeHTPHPOBAHHBIH PAcCTBOP 3JIEKTPOJNHTA H3 PACXOLHOTO
6aka 6, yepe3 pacnpe/leNHTe]L 7 H KaTOAHYIO TpyGy & mocry-
MaeT B TNeCYaHYI 3acHNKY & H, NOJHUMASCh BBepX, yBJEKaer
BBILEJAIOILYIOCA H3 TPYHTa BOJY Ha NOBepPXHOCTb. [lanee pas-
GaBleHHbIH 3JEKTPOJHT uepe3 KoJaexrop /0 nomapgaer B cMe-
cuTeJbHBIH 6aK [1, rie cMemnBaercs ¢ BbICOKOKOHLEHTPHPO-
BaHHBIM 3JEKTPOJIHTOM B HEOOXOZMMLIX KOJHUYeCTBaX, H Ha-
cocoMm /2 mogaeTcs B pacxOXAHbt Gak 6, T. . KaTOHHBIE pac-
TBOpP B Ipoliecce 3aKpelseHHsl HeNpepbiBHO LHPKYJIHpYyeT MO
3aMKHYTOMY KOHTYpy. Pacuer mapameTpoB KaTOJHOrO pacTBO-
pa ocyliecTBasieTcsl corsacho mm. 2-12—2-18.

IIupxyJAUHOHHBIA COCOG o6GecneynBaeT Oosee BBICOKOE
H paBHOMepHOe 3aKpellVeHHe T'PYHTa BO BCEM MeXK3JEKTPOX-
oM npocrpancree. [Ipu snexrporntHueckoit 06paGoTKe rpyH-
Ta 6Marofapsi BBeIeHHIO B HEro PacTBOPOB coJed MoJ AeHACT-
BHeM TOCTOSIHHOTO 3JIEKTPHYECKOr0 TOKa MOCTHIaercsi YIpoy-
Heuue cnabo CBSI3HBIX TPYHTOB (cyneceir M CYIJIHHKOB) X0
4—8 kec/cm? W moBbllieHHe WX BojgocTofikocTH. [Tpu anexrpo-
JHUTHYECKOH 00pabGoTKe pacXol 3JEKTPO3HEPTHH Ha 3aKpeme-
uve 1 m3 rpyura cocrabaser 30—60 x8T-4, a MHHepaJbHbIX
coaelt 2—5 ke.

DIeKTPOCHIARKATU3AUMS 3aKJII0YaeTcss B TOM, YTO OXHOBpe-
MeHHO C MpONyCKaHHeM dYepe3 3akpemsiemblii 06beM TrpyHTa
NIOCTOSIHHOTO 3JIEKTPHYECKOTO TOKa yepe3 TpyGuarbie nepdo-
pPHpPOBaHHbIE 3JEKTPOALI-HHBEKTOPH B HEro MNoOJ OnpejeeH-
HbIM H36LITOUHbLIM JaBJeHHEeM HaTHeTaercsi OfHOpacTBOpHAs
rejeofpasylonast cMecb Ha OCHOBE XKHJKOro cTekna (CHJIHKaTa
HaTpHa) HJAH KapOOMHIHOH cmoJbl (Kpenutenb «Ms»). OnHo-
BpeMEHHO M3 KaTONOB YAaJsieTcf BbiTeCHsieMasi U3 TpYH-
Ta [aBJCHHEM CMeCH M 3JIeKTPHYECKHM TOKOM TPYHTOBAas
BOZA.

B pesyabraTe KoaryJfiidu Teneo6pasyiouleli cmecH U
BO3AEHCTBUA Ha Hee TOCTOSHHOrO 3JEKTPHYECKOTO TOKa
JOCTHIaeTCA  yNpOYHEHHe  MeCHaHOro HJAH  CYINecyaHoro
rpyHTa 10 5—12 Kec/cM? W CcHUXKeHHe ero BOJAONPOHHLAe-
MOCTH.

Anexrpoabl-uHbekTopbl (puc. I11.5) BoimonHenbl cocTas-
HBIMH H3 TpeXx CeKlUHil — BepxHed 3, paboueil § 1 HaKOHEUHH-
kKa I/. Ha Bepxuell (rojloBHOH) cekuuH, CHaG>kKeHHOH MpoO-
Koit I, 3akpennednl kiemma /0 u narpyGok § ¢ 3araymkoh 6.
B mensx uckmouenust o6pasoBaHHsl HaKJdeNa Ha 3alvyllke R
HapyweHHs Pe3bGbl MPH MOTPYKEHHH IJEKTPOAOB Ha TOJOBHOIt
CEeKUHH 3aKpelJeH YIOPHLIH BeHYHK 4, Ha KOTOpHI ycTaHaB-
auBaerca Oyreab. Pafoune CEKUHMH H3TOTABJAHBAIOTCA TpeX
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Puc. L5, Snexpon-unvekrop:

I —npoGka; 2 — BTYNKa; J—T0N0BHASA cexUHs; 4 — YONODHBIE BeHYHK: § — Tat
] pyGox; 6 — saraywxa; 7 -- opo — pa-
Gouas ceKuHst; 9 — HHNNeNs; [0 — kheMMa; I/ — nakouewnnx; )2 — BHNTOBas BLITOWKA: /3 — rb‘;ﬁx“’ 14— ne%£§;£;:“ 8 — pa



Ttunos pauxoi 0,5; 1,0 1 1,5 x. BoxoBas nosepxuocts pabo-
YHX ceKkuuit nepdopHpoBaHZ OTBepPCTHSIMH JAHaMeTpoM 3—
4 mm, pacrnoslaraeMbIMH B Ipefie/lax BHHTOBOH BBITOYKH. BHn-
TOBasl BbITOYKAZ HeoOXoJHMa IJsi pa3MelleHHss B Hell JIeHTH
H3 05131, 3alUUIIAOLLel OTBEPCTHS OT 3auJuBaHHs. THO H KO-
JHYecTBO COOPaHHBIX CeKUHd OOYCJOBJHBAETCS MOLUHOCTBIO
3aKpeniseMoro TrOpH30HTaA.

200

450

250

1

Puc. T11.6. T'epmeTuaupyioluit KOHAYKTOp:

1 — xopnyc; 2 — BHHTOBasl NJIOCKOCTb; 3 — rahka; 4 — ynop;
5 — wafba; 6 — repmeruk; 7 — WTHOT; 8 — marpyGok; 9—
3arayuka

B uensix HCKIIOYEHHSt NpOpbiBa PacTBOPa HA INOBEPXHOCTb
BAOJb 0Gpa3yiollell 3/1eKTPOJOB-HHbEKTOPOB IPHMeHsAeTCS Cre-
LiFa/ibHOe YCTPOHCTBO. DTO YCTPOHCTBO BLINOJHEHO JBYX TH-
NOB: AJf clyyas NPHMEHEHHS TPyOUYAThIX 3JEKTPONOB-HHBEK-
TOPOB M JJIAl Cy4Yasi NPHMEHEHHs CTepXHEBbIX 3JEKTPONOB H
GecTpyGHLIX aHOJOB MpH 3JIeKTpoauTHyeckold obpaGotke. Oc-
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H koQdHUUEHTa

— ¢ MoMowpl0 cTanbHoM cBafikh (2§ 70 MM yCTPauBaioTCH

¥Yxasauus no eeunosnseruio pagor I arana YAEJILHOrO  3JEeKTPHUECKAro

COMPOTHBJIEHHA

I. Tlpoxoaka BuipaGoTku ¢ otM. «0.00» 10 OTM. «—a» ocy-
HECTBARETCA OOLIUHBLIM Coco0oM Ge3 BpeMeHHO# KpemH C OAHO-
BpeMeHHHM MOHTAXKOM JKene300eToHHbIX GI0KOB CHJIOBOH KDemH.
Ilpu stoM nmoasecka 2-ro M 3-ro Kogeu CHAOBOH KpernH NpoM3Bo-
ANTCA K OMOpHOIl paMe, yCTaHOBJIEHHOW Ha G60KM Kopnyca <H»
(Bapuaut 1), WaAH K BpPeMEHHOMY XKeJe306ETOHHOMY BOPOTHHKY
(Bapuanr 2).

2. C otM. «—a», NpeBHNIaiouieHi YPOBeHb 3ajeraHds npocJoii-
kit cnaboit nopoas! Ha 0,5—0,7 M, MPOH3BOAHTCA YTOYHEHHE THADO-
I'€0.10THYECKHX yCIOBHE 10 OTM. «—6» myTeM OTOopa H auanusa
ofipasuoB rpyHTa ¢ NOMOIbIO GYpPOBOro WHCTPYMeHTa (HampuMep.
YCTaHOBKH JJn mouckoBoro Gypeuus tTuna YI1B-25) uau pasvem-
noit o6oitMul. OT60p NpoG NpPOM3BOAUTCA ile MEHEE YeM B TpeX Tou-
kax. OOpa3ubi TPyHTa HCNOMBLIYIOTCS TakkKe AJA OnpejeneHus

31CKTPOOCMOCA.
Ykazanus no suinonHenno pabot Il stana

. 3nekTpoast-HHBEKTOPLl pas3MellaoTcs N0 ABYM KOHLEHTpH-
HeCKMM OKPYXXHOCTSIM B COOTBECTBHH C AaHHBIMH TabJ. 1

2. Ilo navana morpyKemust MPOU3BOAMTCH pa3MeTka MecT 1o-
JIOXEHHsI 3NeKTPOAOB K 06O3HaYeHHe HX IyTeM 3aGHBKH JAepeBsin-
HBIX KOMBIWKOB f 50—70 sm. IIpu 3Tom yCTbA BHEWIHero psna
3JMCKTPOAOB MOJMXKIB PAcNoNaraThCfl y CTEHKH BBIPAGOTKH.

3. Tlorpyxenue 3.7eKTPOAOB INPOH3IBOAHTCA BHOPONOrpyXate-
JeM BIIM-1 ¢ Hcrnoab3oBaHHeM HHBEHTapHOTO KOHAYKTODE, 1103BO-
ASIOILEr0 MPHAABaTh 3JeKTpojfam HakJod 80 u 70°

4. PaGoTul no MOrpyXEHHIO 3NEKTPOAOB BBIIOJHFIOTCR B cJe-

AYIOUIEM NOpsAKe:

CKBaXHHBI K0 OTM. «a+0,3 m»;
— B CKBaXHNbl N00OYEpPeAHO YyCTAHABAHBAIOTC 3/eKTPOAB H
32BOAATCR B HauUpaBJAILYIO TPYOY KOHAYKTOPA;

— yCTaHaBJHBaeTCs BHOpONOrpy:KaTedb Ha  HAlQIOBHHK
3JIEKTpO/a;

~— TPOHU3BOANTCs BHOPONOTpPYXKEHHe SACKTPOAA [0 OTM, <«E%)
MpH 3TOM MaTpy6KH BCeX 3MEKTPOJOB NOJKHbl GbiTh HApaBJEHbl
K OCH BbIpabOTKH;

— MOPOH3BOAHTCSA MOABEM BUOPOTOrpYKaTeNs H NMepecTaHoB-
K28 KOHAyKTOpa;

— ANA NOAJepMaHHs BHODONOTPYXATEIA MOKHO HCMOMB3O-
BaTbh KpaH D-652.

5. Tlpu naauwue GypoBoll ycraHOBKM cHauana GypATCS CKBa-
AKHHBL QPSO——-GO MM TIOJL BJIEKTPORbl COTJACHO JaHHbM Taba. |
3aTeM B CKBaXHHBLI MOTPYIKAIOTCA 3MEKTPOAB! MHEBMOMOJOTKAMH.
Cgﬂimmm TaKxe MOryT yCTpauBaTbCsi ¢ NOMOLIbI0 Pa3beMHOH
oGoiiMbt.

* Tlpu manmunu camoxonHo#t ycrauosky CYJ93T-1 gannoe

o6opyaosaune He Tpebyered,
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YKa3zaHHs nO 3aKpenaAeHHr caalblX nopojy ¢ 0TM. «—a>» A0 OTM, 4—@»

. daekTpoxHMHYECKOe 3aKpenjeHue OCYUIECTBAAGTCA C OTM. «—a» H 0 OTM. «-—8%
6e3 pa3paGoTkH NOPOABI.

2. Cocras pafor:

— MOHTaX HaruyeraTteqbHOH, BOACOTBOASILEH H 3JEKTPHUECKOR ceTeil,

— MPOMBIBKA 3j€KTPOAOB € L€ TbK0 Yia 1eHUS §3 HUX HAa;

— MPHTOTOB/CHHE IEKTPOMHTOB H NOJAAua iX B aHOAbl C OJHOBPEMEIHOfi 31eKtpouipa-
6oTtkoit npr Hanpaxenun 120—140 & u chae toxa ye Goaee 300 a;

— KOHTPOJb KauecTBa 3aKPeNJIeHHs.

3. Harueratenonas u BONOOTBOAALAA CETH MOHTHpYylOTcA #3 TPYS (J |” Ha pe3pbe nau
M3 PEe3MHOBLIX WJIauron. DJeKTpHYecKkas ceTb ModTHpyercs u3 kabeas [IPTI ceyenueM
50 am? 1 snextpoaposona ATP-500.

4. [MpoMuiBKa 3J€KTPOIUB MPON3IBOAHTIA BOZoM MYTEM TNOOYEPERHOTO BBEICHNS B UNX
11anra, CcocAHHEHHOro ¢ nanopuoil aunncit nacoca CK®-4 nax CUDB-1,5 pocxoaswum
NOTOKOM A0 NOMIOr0 OCBETJACHIA BLIXOIAAULCH H3 3AeKTPOLOD BOALL.

5. Tlpurotopaenic 31€KTpOANTOB NPONIBORNTCS B eMKOCTAX Y crBona. Koumeutpains

SNCKTPOJIHTOB  YyCTAHABIMBACTCA N0 HX NJAOTHOCTH B COOTBETCTBAH ¢ Taba. 2. Camewcine
KOMIIOHCHTOB MPOH3BOAHTCA HENOCPEACTBENNO licpcA  HarRcerannem B o6beMe,  Koropuifl
MOXKeT GbITL H3PACX0A0BaN Ao Navanaa reacoGpasopalits,
6. [lopaua »AeKTPOAHMIOL MPOM3BOAMTCH B ayOLHBI PAL 3JAEKTPOLOBR B Teuchne 50—
60 «. DieKTPHUCCKHII TOK NponyckaeTcs HOpe3 rpynt va 20—30 « Gosptue spenenn gogaun
9.’!(‘K'rp().'””a. Orkayra BOLALE B3 RKaToAHOro P npOHJUOAHTCH B TeucHle uoero li])C!\IL‘HII
3NCKTPOOGPABOTKH.

7. Konrpoa, kaucetsa saxpemtenns oM, Jier 3.

COOMBETICINBENKO - U,
2- 0 HT Y uynn
KOHIOGS 2 #720% pusyhtts iy

YxasaHuR M0 U3BJCUYEHIID ANEKTPO.L0B

1. W3paeycHue 3JAEKTPOAOC TMPOHIBOAUTCA MOCAE ROJYYEHHA NOJONKHTEIbHbIX pe3y.ibTa-
TOB MCILITAHHH 3aKPeMJeHHOrO TpYHTa.

2. Mzpnexkats 3MeKTPoAb MOXHO ABYMA CrnocobaMH:

— ¢ HCAO:L30BAHIeM BUOPONOrPYXKartensi H HHBEHTAPHOrO KOMpoporo npucnocobenus;

— ¢ noMmolilblo KpaHa J-6562 nyTem nMocnenopaTenbuHoro o0xofa cTBOAa; Ads H3paevenss
3MEKTPOIOR NPHMEIATs OTTAKHOM 00K, ycTaHoBJeunulii ia Kofbie H3 wpeepa Ne 16

3. [Nocae n3pICYCHHA 3NEKTPOLOB NPOH3BOAHTCA MPOXOAKA BLIPAGOTKH B JaKPEmaediioM
FOPH30HTE W Jajec B COOTBETCTBHH € THMOBBIM OPOEKTOM TNPOH3BOACTBA PaboT.



HOBHBIMH 3JieMeHTaMu ycrpoictsa asasiorea (puc. [11.6):
CTaJbHOH LMJHHADHYECKHH xopnyc I, cHa®)XeHHbId BHHTOBOI
NJIOCKOCTbIO 2, 3a)KMMHasi raika 3, ynop 4 U repmerdk 6.
Kpome Toro, KOHIYKTOp cHadxXeH narpyOGkoM 8 C npoOGko# H
yeThIpbMsi WTHGTAMH 7 JA8 3aBHHUYHBAHHA KOHAYKTOpPa B
TPYHT. B KOMIJIEKT YCTPONACTBA BXOJNT CMEUHaNbHLIE KJIOYH
JIJISl 3aBHHYMBaHUS KOpnyca / B TPYHT M 3aXXUMHOH raiiku 3
npy 06XKaTHH TrepMeTHKa 6.



NMPHJAOXEHHE 2

(aner 3)

YKA3AHUS MO KOHTPOJIO KAYECTBA
3JIEKTPOXHMHUECKOro 3AKPENJEHHUSA
NPOCJIONKH CJIABOW TOPHOH NOPOMDbI

1. Kourposnb KayecTBa 3aKpenJeHus NPOH3BOJHTCS Yepes
CYTKH IIOCJIe OKOHUaHHsl 3JeKTpoOOpabOTKH INyTeM HCIbITa-
HUsl 06pa3uoB, NOJYYEHHLIX MPH YCTPONCTBE KOHTPOJbHBIX
CKBajkHMH, HAa rNyOHHY 3JEKTpoXuMuyeckoro sakperaenus. O6-
pasuwr Gepyrtcst uepes 0,5 u mo rayGume.

2. KonTpo/bHbie CKBaHHDLI pasMellaTb PaBHOMEPHO IO
naIowany 3a60si N0 TpeM KOHUEHTPHYECKHM OKPYIKHOCTAM, Ia-
pameTpbl KOTOPHIX AaHbl B TabJj. 3.

Odllee KOMHYECTBO CKBaMMH 8—12.

3. Tlorpyxkenue o6oiimbl giasi oT6opa nMpodLl MPOH3BOAHTD
BuGponorpyxareaem BIIM-1 ¢ ucnoap3oBauneM HHBEHTapHOTO
KOTNpPOBOro MPHCNOCO6JIEHH .

4. Tlpn monyYeHHH TMOJOKHTENLHBIX Pe3yJbTaTOB HCMBITA-
HHA 00pas3loB 3aKpeIVIEHHOrO0 TIPYHTa NpPOH3BOJHTCA H3BJeye-
HHE 3/eKTPOAOB H NPOXOJKa BbIpaGOTKH Ha BCIO IyOHHY.

5. Ilpn Haauunn GypoBOH ycTaHOBKH OTGOp 0GpasioB 3a-
KDEIJICHHOTO FPYHT2a IIPOHM3BOJZMTCH M3 KePHOB, NOJYYEHHBIX
npH GypeHHH KOHTPOJbHbIX CKBaXKHH.

YKa3aHug no TexHHke 06e30NacHOCTH

1. Tlpu asnektpooGpaGoTke rpyHra:

— [OMeLIeHHe AJsI anmapaTypsl 3JeKTPOcHAaGKeHHs A0J-
KHO MMETb CIUIOIHOE INOKPhITHE, HAaNEXHOe OrpaxieHHe H
3anopbl;

~— 3JIeKTpoKabenb OT pacnpeleuTeNbHOro WHTa A0 CTBoJa
NpOKAajLiBaTh B TpaHIlee HeOOAbLIOH rayOUHBL, NPHCHNAThb
NeCKOM H OOK/JambiBaTb KHPINHYOM C YCTAHOBKOH Ipepynpe-
IHUTeJbHBLIX HaANKCEH HA €ro Tpacce;

— JIMHHIO 3JIeKTPOCHAGKeHHsl 3allMLIaTh IJIAaBKHMH INIpe-
poxpanurensMu tuna [TH-2/200, veranaBnuBaeMbiMH Ha ¢as-
HLIX IPOBOAAX;

— pYOHIBHHKH JO/XKHBI GBITh 3aKPBITHl CIJIOIIHBIM KOXY-
XOM Tak, 4TOOLI OTK/IIOUeHHEe NPOH3BOAM/IOCH JBHXKEHHEM pY-
KOSITKH CBEPXY BHH3;

— MECTa COelHHEHHH W OTBETBJEHHII NPOBOJOB HAJEXKHO

H30JHPOBAThb, @ NOBPE:KAGHHDLIE LIJAHTOBbIE TIPOBOAA BYJAKAHH-
3HPOBATH;
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~— K 3JIeKTPOMOHTaXHbIM paGoTaM JNONYCKATb Jaul, HMEIO-
HX KBaJu(bHKALHOHHYIO TPYNNY MOHTAa)KHHKA [0 TEeXHHKE
6€30I1aCHOCTH HE€ HMIKE BTOpOii;

— NpH 3J1eKTpooGpaboTKe NMPOCAOHKH caaboll ropHON mo-
poIbl B CTBOJE [MOJXKHA ObITb OOOPYAOBaHa 3JeKTpHYecKas
3BYKOBasi CHCHAAH3aLHS;

— paoTy BHIIOJNHSATH B COCTaBe He MeHee IBYX UeJOBEK;

— Bce paloThHl MO 3JeKTpooGpadoTKe T'PYHTA BHINOJHATDH
B ClelLoiex/ae ¢ HepeBSIHHOrO HAaCTH/a, PAcHONOMKKEHHOTO BHl-
e KOoJbLeBok 3aekrpHyeckoil cerd (cM. CHuITIII-A.11—70,
paszean «DJeKTpoMOHTaxcuble paborei» M «IlomseMHBle pa-
GOTH® H HHCTPYKTHBHBIE yKa3aHHs IO TeXHHKe 6e30MacHOCTH
NpH NPOH3BOACTBE 3JEKTPOMOHTAXHbIX padoT. Crpoituspar,
1964 r. Pazgen II).

2. Tlpu BHGpONOTrpPYIKEHHH:

— KOpMyc 3JeKTpoBHGpaTopa A0 Hayasa paGoThl LOJKEH
GLITh 3a3eMJeH;

— IpH IepepblBax B paboTe, a TaKXe NPH MepPecTaHOBKAX
BROpoNorpyxareas B Npouecce NOrpyeHUs H H3BJAeYEHHS JJIeK-
TPOJOB ero Heo6XoAuMO BbhiK/IoyaTh (cM. CHuIl III-A. 1170,
paszen «MeponpHATHA MO 3J1eKTPo6e30macHOCTH B YCJOBHSAX
CTPOUTE/IBHOH MJIOILaJKH»).

3. Ilpx npuroTroBNeHHH 3J€KTPOJIHTOB:

—— INIPHTOTOBJIEHHE 3JEeKTPOJHTOB NPOH3BOAHTH HAa OTKpH-
TBIX 060CO0/JEHHBIX NJIOUIAJKAX HJIH B OTAE/bHEIX NOMEILEeHHAX,
obecrneuyeHHbIX MEXaHHYECKON BeHTHJsIHEH;

-~ JO0CTynl NOCTOPOHHHM JIHI@aM K ME€CTaM NpPHrOTOBJACHHUSA
JEKTPOJIUTA LOJAXKEH OBITh 3anpeuieH,

— Ha MecTe pafOoTbl HMEeTb PACTBOp NHTbeBOH COABI AJ
TPOMBIBKH MOPasKeHHOH KHCJIOTON KOXKH;

— DNpPHTOTOBJIEHHE PAcCTBOPOB NPOM3BOAHTL B 3AILHTHHIX
OYKaxX H CIeLOAeIKIe.

4. Tlpu warHeTanHu pacrsopa:

— nepefl HayaJoM paboTH clelyer IPOBEPATL HCOpaB-
HOCTb Bcero OOOPYHOBAHHSA (HACOCOB, NPEJOXPaHHTENbHBIX
KJlalnaHOB, MAHOMETPOB, LllJIaHI'OB). MpHMEHsIeMOro AJisg HarHe-
TaHHS;

— paéoTa HACOCOB NpH AaBJIeHHH, NPeBLIIAIOINEM MaKCH-
MaJbHOE, YKa3aHHOe B MX TEexXHHUECKHX I[acropTax, 3arnpe-
maercst (cM. CHulTIII-A.11--70, nysxr «HckyccrBenHoe 3a-
MOpaXKHBAHHE H 3aKpeIieHHe TPYHTOBY).
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TaGauua notpeGHLIX MaTepHAIOB

N:OI;? HauMenoBauue MaTepuanos Hfjé{;::;ﬁ X‘Z’;‘;Ze' rocT
1 |TpySmt GecwoBubie ()68, 5 =|{ noz. u 200 8732—58
=4 MM
2 |Tpybu Gecwopnele $H95, & = ” 20 8732—-58
=5 MM
3 |Tpy6bu BoXorasonposofnLie ” 150 3262—62
@25 xu
4 | Tpy6nl BoLOrasonpoBOjHLIE » 20 3262—62
Q15 um
5 |Dunektponposoga AIIP-500 S = » 70
=5 mm?
6 | dnextpokabear [IPTH S= " 50
=50 mm
7 |Wlnauru pesuHoBule 3/4” » 40
8 |Iaanrk pesunosue /27 » 20
9 | Xnoprethit kaaemuit CaCly Ke 550 450—58
10 | Cepras kucnora HypSOy (980/0) » 20 2184—65
11 | CepHoxHCARIH AMOMHUHAR » 60 5155—49
Alg(SOy)s
12 | J)Kuakoe crekmao » 500 962—41
TaGanua norpebunix MexaHH3IMoB H obopynonanus
Ne mo H Ezusnua | Koauge-
nop, 8HMEHOBAHHE MEeXaHH3MOB H OGOPYAOBRHHII H3MepeHHs CTBO
1 Kpan-skckasatop 3-652 wT 1
2 [lonsmxkuan saekrpoctanuua [19C-50 » 1
3* | Bufponorpyxartens BIIM-1* » 1
4% | Kanposoe npucnocobienue® » 1
5** | Hacoc auagparmennnit pyunoit CK®-4 » 2
6** | Hacoc uentpobexuntit CUB-1,5 » 1
7%* | Peacrar ua 200 a » 1
8** | Brunpamureas BCC-300 ” l
9 EMmkocTh Ang aaextpoaura V=15 u3 ” 2
10 EMKOCTb [JASl TNPHIOTOBJEEHS 3JACKTPOIHTA » 2
V=15mud
11 EMKocTe a8 ydcTOH Boael V =1 » 1
12 Emxocts aas c6opa Bomnl V = 0,5 #3 » 1

* IIpu nagnyuu GypoBok ycrTaHoBKM THHa YIIB-25 mn. 3 u 4 ne

BKJIIOYATb,
¥* [Ipn HaAMYMM CaMOXORHOH YCTaHOBKH nn, 5, 6§, 7, 8 He BKJ/OYaTh,
5 3ak. 469 65
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Kanreuaapusifi rpapux pabor no 9JeKTPOXHMHYECKOMY 3aKpenJeHHi0 MPoCcAoidKH cnaGod ropuofi nopoaw

O6bem 2 [lotpe6uiie ¥
paGor E MEeXaHH3ME g Mopaakosrie nuu
= - B b
T |E Ik v a
I~} g = =4 b g =) =]
¢ Buanl pa6or = & = g ] S » ;; = =) & 8
£ =55 b o ©S I 3E|RT = gl 8t @
o = & 4 o adlog| 6 ity - 4 T 2 4 5 6 7 10
T o = o =5, = H o = = = Es
° =2 | 5| & |&3|mi|28| : |51l
= mE | = e L - o =]=]0
1 Morpyxenue wT 36 EHxP [1,8]7,9]|1,3 | BuGponor- | 1 | 3| 2 ‘
9NEKTPOAOB 12-21 pYyHXAaTeab
2 MoHTax BOAOOT- M 70 EH=P |0,2371 1,80]10,63| Kpan 3-652| 1 | 3 { 1 —
poasumedl cern § 9-1-9
3 MouTax pacTBoOp- M 100 EHw P {0,23{ 2,8[0,93| Kpan 3-652) 1 | 3 ] 1] esrcem
HOA ceTH § 9-1-9
4 MoHtax axextpo-| 100 # | 100 EH =k P 84 | 1,05]0,52 — — | 211 -
ceru § 20-1-153
5 Harueranwe pacr-| ! 37-a ) 36 | Tlo onmry }1,2 | 5,4)1,35 Hacoc 21214 2
ROpa BK®-4
6 DaexTpoobpaboT- mt 55 | [lo onmty {4,0 {31,514,3 Nn3c-50 113]3
xa
7 Or6op npof noc-] T. 10 EHu P 3,6 | 4,6 0,75 Bubpomor- | — | 3| 2 -—
i€ 3aKpenJeHHR 12-21 pyxatearp
8 Hemonrax ceteft M — EH Hl P 0,11|] — | — | Kpae 3652} 1§ 3¢} 1 -
9-1-9
= 0,5
HasxeuenHe wr. — EHuP 0,9 — | — |Kpan 3-652,1 1| 3| 1
SAEKTPOAOB 12-21 BeGpoorpa-{ 1
K=205 KaTedn
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TPHJIOXEHHE 3

OCHOBHbIE TEXHHKO-9KOHOMHYECKHE MOKA3ATEJIH
CIIOCOBOB 3AKPENJIEHHA CBSI3HBIX 'PYHTOB

[
Ipounocts SxeproeM: [Fw
3aKpenaeHHo- Kocth | M7= X2
ro rpyHTa, Papiomep- [lpoloaxu- | rpyura, |a— 2o
& | Haumenosauue Haumenosanne | . Mjcymry kacjom? HOCTb 33Kpeil- Q6aacThb TeABHOCTh kem-¢ |22z
o cnocoba agkpenasesoro | Mg JAeHHS IPYHTA u 3aKPENNEeHKS Skgs
= rpyutra N0 TOALHEE pHMEHEeHHA Ha 3aXBaTKe, ZQE®
g BoZonpoHH- CTEHKH cymxu MomuocTs |0 5 & =
o LaeMoCTb HCTOUHH- 15,0 3% 2
Z Ka, Kam |OQoumo
i Baekrpoabpa- | CYLAHHKH TA- [ Mepee 1% 10— 2,0—3,0 Hepasromep- YerpoticTso 7—10 80—100 3—4
6oTKa Menble, IAMHBI, R HOCTDL fo 50% | 3aWHTHEIX cTe- —_—
HAbI NBH HOK, YyKpenae- 20—50
HHE OCHOBaH®R
2 3neKTPOAHTH- CynecH Taxe- YcrpolcTBO
yecKasn o6pa- | nble, Cyramaxy, 33 HTHBIX CTe-
6oTka: FAHADBL, HJAb HOK, Ykpenae-
a) 3aMMMHBIM 3—5 HepasHomep- | HHe OCHOBauuit 6—8 50—90 4-—5
cnocobom — HocTh a0 50% | M OTKOCOB, AWK- >
cB PHIALKS [YYH- 70—5
6) LHpKY Af- Menee 0,01 3—6 Hepasnomep- | HHCTOCTH 5—7 60—80 4—6
UHOHHLIM CHO- _— HOCTb 20 159 —_—
cobom cB Ao 15% 20—50
3 | HaextpocHan-| MeaxosepHH- 0,5—0,01 4—10 HepasHomep- To xe 4—7 40—60 | 1528
KaTH3auHa (oA-| CTHIE neckH, —_ HOCT® A0 25% -
HOPDACTBODHAA) | JerkHe cynecH NBH 25—30
4 | Daextpocmo- | Mexkosepuu- 0,5—0,01 10—30 Hepasuomep- " 4—6 40—60 | 4060
AH3AUHA CThIE NeEcKH, —_— 0 —_—
BH HOCTE xo 20% 20—30

NErKHe cynecH
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I podorxenue

o uerren £ &
aKpen o- KocTh | Mi{T
H HaumeHoBaHHe ro rpyHTa, aor;:f,ll:::pén Tpoaoax - rpydara, 2'*5.0
. ) - TeAbHOC .
& aﬂueuozanﬂe sakpenasemoro | Ko Micymxu recjeu ACHAN rpyl:na O6aacte aaipe:nefi:m xem-y §-ﬁ AR
g cnocoba rpyHTa N0 TOAIMHE npuMeHeNHs Ha 33XBaTKe, | 12 8E &
= Bogonponu- CTEeHKH cymeu MompaocTs g ,’é g&
: e |525E
5 Tepmuueckas MeaxosepuH- 0,5-0,1 10—15 Hepasroumep- Ycrpo&kereo 7--10 80—100 } 156—25

o6pabotka CThle RMeCcKH, —_— HOCTH R0 20% | 38UiMTREIX CTe-

AerKHe CYMecH CB HOK, YKpemae- 50—70
HHe OCHOBA4AHHA

6 Daexrpocne- MeakoaepuH- 0,5—-0,0t 100—150 Hepasnoagep- To ke 5—7 300—400 | 40—50

KaHHe CcT NecKH, cy- -

a nel:: ec cy BH socTe A0 15% 500—1000
7 HckyccTeeH- Cynecs, cy- He orpanuuen 20—50 HepaBHomep- Mipoxonka Bui- 4060 80—120 | 60—8C

HOe 3aMOpAXK- | CAHMHKM, CAHHN A— HocTh 2o (0% paborok NAC BpeMs

BaHMe BH BO3BEAEHHS 120180

COOpYXeHHA

8 Onyckxoft wuT CynecH, cy- OrcyrcreHe — ~— [Ipoxoaka Bw- 0,5—I1,0 — 1120

(kpens) FAHHKH, TAHHL BANYHOB BH paboTok Ml8 cymKu

¢ 20 cam, Hak- B
A0H NARCTa
30°, nanop

ueBee | am

OGosnavenus: BH — BOAO HEIPOHHUZEMBIE;
BIT — mogonpouxnzembie;
MBH — npakTHYeCKkH BOROHENPOHHUAEMBlE;

CB -~ caz6oBozonpoHHyEMHIE,




[TPHIOKEHHE 4

METOOHKA 3KOHOMHYECKON OLLEHKH
CNOCOBOB 3AKPENJIEHHA TPYHTOB

Ouenka 3xoHOMHYECKOH 3()(EKTHBHOCTH Pa3NHYHBIX CHO-
co60B HCKYCCTBEHHOIO 3aKpeNnJleHHsi FPYHTOB MOJXET NpOH3-
BOAHTbCA TOJNBKO B TeX CJAyuasx, KOrfia BCe CpaBHHBaeMLle
BapHAHTHl NPHMEHHMbl B 33JlaHHBIX THAPOTe0JOrHYeCKHX yCJo-
BufAX. CpaBHeHHe 3THX BApPHAHTOB OCYIeCTBJsETCA MO IOKa-
3aTeJio NPHBeJeHHbIX 3aTpar:

3y =C+Ex KT, (1)

rge 3p — YAeJAbHble NMpHBENEHHBIE 3aTPaTHl;

C — cefecTouMocTh €IHHHULI o6beMa paGoOT O 3akKpen-
JIeHHIO TPYHTa;

Ey — HOpDMaTUBHbIA KO3 (PHUHEHT 3(PPEKTHBHOCTH KallH-
TaJbHBIX BJIOXKEHHH B cTpouTenbcTse, Ex=0,12;

K — xanuranbHble 3aTpaTbl B OCHOBHble W OGOPOTHEIE
(oHAbl NOAPALHON OpraHH3aLlHK HAa eIHHHIY 00be-
Ma pador;

T — npomo/KHTeNLHOCTh BEHIIOJHEHHA paboT B rogax.

Hau6onee 3KOHOMHYHOMY BapHaHTy (crmocofy) 3akpeme-
HHA COOTBETCTBYIOT HaHMeHbliHe IpHBeJEHHbIE 3aTpaThl.
B ToM cayuae, Koria B cocTaBe pPaboT KaXKAOrO H3 CpPaBHH-
BaeMbIX BapHAHTOB HMelOTCst ofiuine pafoThl ¢ PaBHBIMH O6B-
eMaMH, TO 3TH paloThl H3 CPaBHEHHsS HCKJ/IOYAIOTCA.

Ecsin npoekToM paHee GblI NpeAyCMOTPEH KaKOH-IHGO cro-
co0 yayumeHHst GH3UKO-MEeXaHHYECKHX CBOHACTB CJabblX TpyH-
TOB HJAH CNOCO0 NPOXOAKH BbIPAaOOTKH, TO 3KOHOMHYECKHH 3(-
(ekT OT BHeIpeHHst Gosiee SKOHOMHYeCKOro cnocoba (T. e. cro-
cofa, HMEIOUIEr0 HaWMeHblMe NpHBELEHHble 3aTpaThl) ompe-
nejsiercd no ¢opmyae

3y == 3ai — 3up. @)

B Tex ciyuasx, KOTAa COKpallaercsi CPOK BHINMOJIHEHHs pa-
60T, MX TPYROeMKOCTb HJ/H OCHOBHas 3apafoTHafl mJara,
KpoMe MpHBEJeHHBIX 3aTpaT onpefelsercd SKOHOMHYecKHA 3¢-
($eKT OT CHHIXEHHS YCJOBHO TIOCTOSIHHBIX HaKJAaJHBIX Dacxo-
J0B. DKOHOMHUECKHI 3¢ (DeKT OT CHHIKEHHs YCJOBHO MOCTOSH-
HBIX HaKJAaJHBIX PacXOMOB NPH CHHXXEHHH NPOROJIKHTEJIbHO-
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CTH Tpollecca 3aKpensenHs (MU NPOXOAKH B L€JIQM) onpene-
JgseTcs no ¢opmyae
9,,=H( —1?-), 3)
Ty
rie J; — 3KOHOMHYECKHH 3¢ (deKT OT CHHXKEHUS YCJAOBHO IO-
CTOSIHHBIX HaKJ/aJAHBIX PacxofoB;
H — paaMmep yCJOBHO MOCTOSIHHBIX HAKJIAJHBIX pacxo-
IoB (B py6Jasix) B cocraBe ceGecTOHMOCTH paGoT
Mo 3aKpelJyieHHIO [AJs CpPaBHHBAE€MOro BapHaHTa.
Beanyuna H npunara paBuoil 609 HopMaTHBHOM
BEJAHYHHBI HAKJAAJHbIX PacxoloB;

Ty B T2 — npomo/KHTENBHOCTD BHINONHEHHS paGoT (8 rogax)
COOTBETCTBEHHO IO MeHee H Gonee 3(PPeKTHBHOMY
cnoco0y.

JKoHOMHUECKHH 3(deKT OT CHHKeHHsT TPYUOEMKOCTH pa-
60T, NpOsIBJISIIOLIHIACS B CHHMEUHH HAaKJIaJHBIX PACXOLOB Ha

OJIMH YeJIOBEKO-JeHb, onpenesnsercs no hopmyde

Srp=076 (Ql —Qz), (4)

rae 0,6 — ko3¢ pHLUMEHT, BblpaxKaloUIHi CHHXKEHHE HaKJaZHbIX
pacxomos, paBHbix 0,6 pyb, HAa COKOHOMIEHHBIN
4eJI0BEKO-IeHb;

Qs # Q2 — TpymoeMKOCTb paGoT NO 3aKpemleHHIO, NMPHBeLeH-
Hast K ofOllel Aas CpaBHHBAeMblX BapHAaHTOB €lH-
HHLe obbeMa pador.

IDKoHOMHYECKHT 3p(eKT OT CHHMKEeHHs 3aTpaT Ha OCHOB-
HYI0 3apaGOTHYIO IJaTy, NPOSBJASIOLIHACA B CHHJXEHHH HakK-
JaJIHbIX pacXomoB, onpenensercs no Gopmyae

33n=0,15(81 "82), (5)

rae 0,15 — koa¢pduuMeHT, BbIpaKalOWMUA CHUXKEHHE HaKIan-
HBIX Pacxoxos, paBHbIX 159% CyMMBI 35KOHOMHH 1O
OCHOBHO1 3apaboTHOM nuate paGoyHuX;
"0 H 02 —ocHOBHas 3apaboTHas naara paboyux (B pyGasx)
‘ 10 CpPaBHHBAaeMbIM BapHaHTAM.
O6unit 3KkoHOMHYecKHHA 3¢ QeKT OT NMpHMEHeHHs AaHHOro
cnoco6a HCKYCCTBEHHOrO 3aKpemnyieHHs TPYHTOB OnpefesieTcs

BBIpaXKeHHeM
A= Sy + Ox + s'rp + aan- (6)

BuiGop HanGoJiee 3KOHOMHYHOIO CcIoco06a mpH HOBOM IpO-
€KTHPOBaHHH NPOU3BOAHTCA MOCJEJOBATE/NBHBIM CpaBHEHHeM
BO3MOXHLIX BapHaHTOB [0 INOKa3aTelsM, ollpelelsieMbM IO
dopmyaam (1) — (6).
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OcHoBHbBIE 3KOHOMHYECKHE MOKA3aTeNH pPa3JIHUHHX CHOCO-
60B MCKYCCTBEHHOTO 3aKpEerVIeHHst CBA3HBIX TPYHTOB IIpHBeIe-
Hbl B Ta0J. 4.1, a COCTaB HCNOJB3YEeMBIX MEXAHH3MOB, HX CTOH-
MOCTb H TpPOJOJKHTENBHOCTb HCIIONb30BaHHS —B Taba. 4.2.

Ta6anma 4.1

OpHEHTHPOBOYHBIE CPelHHE MOKA3ATENH TPYMOEMKOCTH
H CTOHMOCTH PAaGOT N0 HCKYCCTREHHOMY 3aKpenJeHHi
CBA3HLIX rpyntoB (Ha 1 M3 3aKpenaeHHoro rpyura)

e mo H Croumocts | 3arparm | OcHOBKaR

nop. aHMeHOBaHHe cu0co6a pabor, py6 |B uex.-xuax|33padoTuan
naars
l DaexTpoobpaboTKa 4,00 0,40 1,57
2 MeXaHo3/IeKTPHYECKOS YINOTHEHHE 3,00 0,30 1,45
3 | daexkTtponuTtHYecKas oGpafoTka 5,00 0,45 1,76
4 | DneKTPOCH/AMKATH3AUHS 20,00 0,65 2,87
5 dNeKTPOCMOMH3 ALHA 50,00 0,60 2,65
6 TepMuueckass o6paboTka 20,00 1,25 5,50
7 | daexrpocnexanue 45,00 1,15 6,14
8* | HckyccrBenHoe 3aMopaxuBanne 70,00 8,10 59,06
18,00 1,40 10,13
g9 Onyckuoit muT (Kpenk) (Ha 1 #3 su-| 34,00 1,18 5,44

paborkH)

* Bce mokasaresn [0 HCKYCCTBeHHOMY S3aMOPa)KHMBaHHI, YKa3aHHHE
B 3HaMenaTene JApOOH, OTHECeHH K | M3 NDOXOAKH HE3ABHCHMO OT TOJ-
IUHHE 3aKpenaseMoit IIPOCJOHKH C yyeToM I1epHOAA BO3BejEHHS IOCTOSH-
HOi Kpernu. [IpH NpHMEHeHHH JIOKaJbHOTO 34MOPAKHBAHUI U AJA CIUIOLI-
HHX MAacCHBOB CAeAYyeT INPHHHMATb [I0Ka3aTe]H, YKa3aHHHe B UHCJAHTENE
ApOGH, COOTBeTCTBYIIIHE 3aKpensenuto | u3 cnaboro rpysra.

Ta6nuua 4.2

=4
S| omerossmie {3 |y, | crou | ORI OCT, seronaopenss
(=] HCUOJAB3YEeMEIX = o pyﬁ MOCTH,
= MeXaHH3MOB S A pyé
2 25 N
| | Kpau 3-652 . .| 2| 8600|17200(0,087|0,093{0,079|0,160| 0,10
2 | [lneeMonorpys-
YHK . . . . 1 280 280(0,0870,093|0,079(0,180( 0,10
3 | ABTocaMacBaJ 3| 1300 390010,087|0,093(0,079{0,080( 0,10
4 | 13C-100 1 13600! 3600 0,087]0,09310,07910,160{ 0,10
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ITpodormerue

g‘ ] TIpORONKHTEALHOCTD HCNOALIOBAHHA
g | Mmooy | £ | e | crow | o rosmn uo wapnia
B MeXaHdaMOB Safl PO | .
2 25 p ] ou | m v | v
5 | Kommpeccop

3HP-55 .| 1| 1780 | 1780(0,087{0,093(0,075(0,080( 0,10
6 | Bakyymnacoe 11 220 | 220{0,087{0,093}0,079(0,080} 0,05
7 | PactBopome-

nrajxa 1] 280} 280]0,087]0,093|0,079]|0,080] 0,05
8 | PactBoponacoc | 1] 13§ 135]0,087(0,093(0,079(0,080| 0,05
9 { [IpeoGpasona-

Teab TOKa . .| 21 980 ( {960(0,022{0,022] — —_— —_
10 | BypoBas ycra-

HOBKa -] 1) 100 | 1100;0,022|0,022} — —_ —
11 | Hacoc uenrtpo-

GexHHi 2| 30 60{0,087{0,093/0,079(0,16 | 0,10
12 | Byporo#t cra-

HOK .. .| 2| 500 {10000] -~ — — 10,3 | —
13 | 3aMopakuBaio-

mas crangus | 1] 9000 | 9000| — — — 10,25 | —
14 | EMKocTe 3 20 6010,022]10,022| — — —
15 | Beutnasrop . .{ | 82 8210,08710,093(0,079(0,080] 0,10
16 |Tuapogomkpar | 4| 160 | 640 — — 10,022 — | —
{7 | Mpoune Mexa-

HE3MH —~}1 2001 200/0,087]|0,093)0,079/0,16 | 0,10

* [Ipofo/KUTENbHOCTh HCNONDL3OBAHHA MEXAHHIMOB Omnpejleneda HA
OCHOBAHHH CpefHMX TEMIIOB NPOXOAKH NOAOGHEX BHpaGorox, Has sTux
neaefi MOryT HCNOJb30BATHCH paHee coCTaBjeHHble IPOEKTHHMH H IOA-
pmumm)l opranuzauuaMy rpaduk¥ nPOH3BOACTBA paboT (kaneHnapHbe H
ceTeshe).



NIPHIIOKEHHE §

METOOHKA ONPEJEAEHHSA BEJHYHHbDI
CHH)XEHHA BJIAJKHOCTH TPYHTA

Onpenenenye BeJHYMHbl CHHXKEHHS HCXOIHOH BJ1aXKHOCTH
TPyHTa JO 3HAUEeHHs,, NPH KOTOPOM OH NPHOODETAET NPOEKT-
HYIO MPOYHOCTb, NMPOH3BOAMTCA Ha rpadukax (puc. II5.1,a w
I15.1, 6) caenywomum o6pa3om.

3Had yHdenbHLI BeC y H IVIOTHOCTE § HCXOLHOTO TPYHTA,
onpeneasiercs ux ortHowenwe. Ha rpaduke (puc. I15.1,a)

ClipaBa Ha OCH OpAHHAT H3 COOTBGTCTBYlOU.[el':I TOYKH (%)

BJIEBO [POBOAMTCH JIMHMA HO BCTPEYH C MPsIMOH, BhIpaxKaio-
el 3aBHCHMOCTb MPOYHOCTH rpyHTa Py oT kosbduunuenta
IIOPUCTOCTH g, I3 TOYKHM BCTpeud NPOBOAMTCS BePTHKAJbHas
JIHHHS JO BCTpPeYH C KPHBOH, COOTBETCTBYMILEH [0Ka3aTelio
BJIAXKHOCTH HCXOZHOTO IpyHTa (Touka A).

Hanee cneBa Ha ocH opjuHAT BhGHpaercst HeoGXoauMas
(npoeKTHAsl) NPOYHOCTb TPYHTAa H HPOBOJMTCS BIPABO IOPH-
30HTaJbHAs JIMHHSA RO BCTPeYH C paHee INpOBeJeHHOR BepTH-
KanbHOI JuHuel (Touka C). MHTepnoaupys paccTosiHHE MeX-
LY CMEXHBIMH KDHBBIMH IIOKa3aTeJell BJIaX<HOCTH JaHHOro
BHIA rpyHTa (CYyIVIHHKa WJIH TVIMHBL), onpejensieM NOKasarelhb
BJIaXKHOCTH, KOTOpBLIH J[OJXKEH HMETh 3aKpelJieHHbIA TpYHT
(Touka C).

ITo pasHOCTH MexxAy IOKa3aTeJsIMH BJIaXXHOCTH HCXOLHOTO
u 3aKkperieHyoro rpysara (orpe3ok AC=AB) H uncay miactuu-
HOCTH MCXOZHOro rpyHTa no rpaduky (puc. I15.1,6) onpene-
asietrcss AW, T. e. BAaXHOCTb B NPOLEHTAaX, Ha KOTOPYIO HYXKHO
MOHH3HTb BJAXHOCTb HCXOAHOTO TpPYHTA.
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Puc. 115.1, I'paduku ana onpeneneHdst BeJHYHHB CHHKEHHS BJIAXKHOCTH
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IIPHJIO)XEHHE 6

TEXHHYECKHME XAPAKTEPHUCTHUKH HCTOYHHKOB
MOCTOSIHHOI O TOKA

Ne 10 XapaKkTepHCTHKH
nop. THO HCTOYHHKA NMUTAHHA
HanpsaxeuHe, 8 | CHaa Toka, @
BoinpsamMureabnble cBapouHble
YCTaHOBKH
1 BCK-150 . . . . .. ... ..... 70 150
2 |BCK-300. ............. 70 300
3 IBCK-500 . . ... ... ...... 70 500
Csapounnie npeobpasoBarenu
4 JIIC500 ... ... ... .. 60—90 300—120
5 |CAM-400 ., . ... ... ..... 60—90 1200—600
6 | ITAC-400¥1 . . . ... ... ... 65—105 400—120
Ilpeo6pasosaTenn
7 1080 oL 110—116 200—150
MH-205, MH-2%0 . . . . .. .. .. 60—200 200—300
Bunpsmurean
8 |BC3B-5. .. ........... 120 45
9 |BC3B-3.............. 120 25




TTPHIOXEHHE 7

METOLHKA OTBEOPA NPOB TPYHTOB
PASBEMHON OBOMMOMH

(

{
)
)

N
/

\
!

PasbeMmuass oGoiiMa npensasHaye-
Ha pasg orbopa npo6 TPYHTOB A0 H
nocje HX 3aKPelUVIeHHd, a TakKe s
yCTpOHCTBA  CKBaXHH  AHaMeTpOM
100 mm (npw 3aKpensieHHW TPYHTOB
GecTpyOHBEIMH aHOJAAMH HJIH LHPKYJIA-
ILIHOHHBIM CHOCOGOM).

OCHOBBEIMH 3JIEMEHTaMH pa3beM-
Ho#t o0OoiMbl siBasiiotes  (pue. I17.1)
packpniBalmouiHecss CTBOPKH I, CoenH-
HeHHble Mexay coGoii apuupamu /0.
CTBOPKH HMEIOT IIPOROJBHBIE [a3bl
12, obecneynpaloliye Jyyuiee yaepxKa-
HUe KepHa BHYTpH 000HMbl. 3alleme-
HHe CTROPOK JOCTHraeTcs MmyTeM ycra-
HOBKH pasgbeMHOro XoMyra 4 B KOJb-
1leBOH 1a3 BeHuMKa 5, BHITNIOJHEHHOrO
H3 [BYyX [OJyKOJell. 3alieMyeHHe
HUXXHEH uacTu CTBOPOK IOCTHraercs
YCTAHOBKOH IMJAHHIPHYECKOr0 HaKo-
HeyHHKa 2, cHaG)KeHHOTro crelnHalp-
HBIMH 3allenKamMu I3, BXOASIIIHMH B
3alenyende co creopkamu. Ilepegaua
YCHJIHST OT MOTPpyKaloWero cpeacrasa
Ha ofofiMy npoH3BOLHTCH Yepes Oy-
renb 3, HaaeBaeMblil Ha YCHIEHHYIO ro-
JIOBKY OGOMMbI, ONMHPAIOILYIOCH Ha
BEHUHK.

OGoiiMa B cOGpaHHOM BHAe MOCpY-
JKaeTCd MeXaHHYeCKHMH CpeACTBAMH
(BHGpOTIOrpyKATENAMH, MOJIOTaMH
M T. I.) B TPYHT Ha BCIO [AyGHHY
(1,5—2,5 a). 3atem KpaHOM uau apy-

Puc. N7.1. Pasveynaa oGoitma:
[ — pPacKpLIBAIOWHECH CTBODPKH; 2 — HAKOHEUKHK; 3 —
Gyreas; 4 — XOMYT; § — B@HYHK, 6 ~— NONYBTYJKH;
7 —~ DYKOATKH; 8 — NpokNafka, 9~ OTBepCTHS, 10 —
WAapHHPHL, 1] — npoxnanka; 12 — na3; /3 — 3allenkH;
14 ynopwu



THMH NOALEMHBIMH MEXaHH3MAaMH H3BJICKAaeTCsT H3 rPyHTa H
pa3bupaerca. [asa 3roro cuHumaercss Gyreab, pa3beMHblH Xo-
MYT 4 ¥ HakoHeunuk 2. CHATHE HAKOHEYHHKA OCYLLECTBJSAETCS
nyTeM INIOBOpOTa 3alle]0K /3 BOKPYT HX NPOAOJBbHOl OCH Ha
90—180° u BHIBOmA W3 3alleleHHst CO CTBOPKaMH Kophyca.
IMocne cHATHA HaKOHEYHHKa CTBOPKH OGOMMBI pacKpEIBAIOTCA
BJOJIb 06pasyiolled, a U3 UHIHHAPHYECKOr0 IPYHTOBOrO KepHa
or0HpalTcs o6pasubl rpyHToB. I'nyGuua or6opa npo6bi onpe-
JelISIeTCH H3MEpEeHHeM DacCTOSHUS OT BePXHEH 4YaCTH KepHa.
Ilpn mnorpy:xeHun oGolfiMpl BpPyuHyI0 00pasusl OTGHPAIOTCs
3axoxkamu no 0,4—0,5 x.



PHIIOKEHHE &

METOAHMKA ONPENEJEHHUSA 3JNEKTPHYECKHX
H 3JEKTPOOCMOTHYECKHX XAPAKTEPHCTHK
IF'PYHTOB

K uncay s/eKTpHYECKHX M 3JIEKTPOOCMOTHYECKHX XapakTe-
PHCTHK TPYHTOB, HCIIOJIb3yeMEIX B pacyeTax NapaMeTpoB 3a-
KpPENJIeHHA, OTHOCATCA YAeJbHOE 3JEKTPHYECKOe COIpPOTHBJIe-
HHEe H 00beMHbI KO3(PDHLUHEHT 3/eKTPOOCMOTHYECKOH (GHIBT-
paLluH.

OGe 3TH XapaKTeDHCTHKH ONpeAe/sIOTCS Ha OAHOM MpH-
6ope, Ha3biBaeMOM 3JekTpoocmoMerpoM (puc. TI8.1). Daexr-
poocMoMeTp npeacTaBisieT co00A UHJAMHAPHYECKHH KOpHyc,
COCTOALIUA H3 JBYX NMOJYUHJIHHAPOB, U3TOTOBJIEHHBIX H3 JIH-
3/MeKTpHKa (BHHHIJIACTOBBIX TPYG) M COeNHHSAEMBbIX MEXIy
co60i1 MeTaJJHYeCKHMH XOMyTaMH. Toplbl KOpHyca Mepexphl-
BaIOTCA AH3JIEKTPHUYECKHMH 3arJIYIIKaMH C PE3HHOBLIMH repme-
TH3UPYIOLIMMH KOJIbLAMH. 3arjaylikH MeXAy co60H CTArHBa-
IOTCSl ABYMS NPOJOJBHBIMH GOJTaMH.

B BepxHeM MONYUHIHHApE HMEIOTCA TPYOKH AJA BbIXOAA
rasos, a B HHXKHEM — TPYOKM [J51 OTBOAA BOAbl HJIH BBeAEHHS
B TPYHT 3JIEKTPOJIHTOB.

B KOMIJIEKT 3JIeKTPOOCMOMETPA TaK¥Ke BXOAAT ABa JHCKO-
BBIX NepdOPHPOBAHHBIX 3JEKTPOAa, [ABE CTaJbHbie MPYXHHH
4 MeJHbI cocyn emkocTbio 10—20 ma.

Jas onpeneneHus 3JEKTPHUECKHX U 3J1€KTPOOCMOTHYECKHX
XapaKTePHCTHK, COOTBETCTBYIOIUHX QaKTHUECKHM YCJOBHAM 3a-
JieTaHHUsI TPYHTOB, 10 BO3MOXKHOCTH JOJIMKHbI HCMOJb30BATbCSH
06pa3upl C HEHapyLIEHHOH CTPYKTYpPOH, NOJYuY€HHble IIpH
YTOYHEHHH THAPOTeOJOrHYeCKUX YCJIOBHH ¢ NOMOLBIO GypOBOH
YCTAaHOBKH HJIH pa3beMHOH o6oiiMbl. B stom ciaydae B KoMI-
JIEKT 3JIeKTPOOCMOMeTpa MAOJIXKHO BXOJHTb HECKOJbKO KOpmy-
COB H Tap 3/EKTPOAOB COOTBETCTBYIOILIHX JHaMeTpPOB.

IlnnunapHueckuii ofGpasely rpyHTa IOMeIllaeTrcs B KOpIYC,
YCTaHOBJIEHHBIH B BepPTHKaJbHOE [OJOXEHHEe, a KOoJblieBoe
IOPOCTPAHCTBO MeXKAY FPYHTOM H KOpNYyCOM 3aJHBaeTcd BOC-
KOM, CTeapHHOM HJIH JXKHAKHM pacTBOpOM rHmca. 3areM Ha
TOPLOBBIE YaCTH 06pa3ua yKIaAbIBAIOTCS 3J1EKTPOJIB, yCTaHaB-
JIMBAIOTCS MPYXKHHBL H 3aIVIYIIKH, CTArHBaeMble 6ontamu. IIpo-
BOZa OT 3JIEKTPOJOB MPONYCKAlOTCSl yepe3 OAHY H3 TPYOoK H
HOAKJIOUAIOTCS K HCTOYHHKY nepeMeHnHoro toka. [lapaanenbno
371eKTPOOCMOMETPY TMOAKIIOYaeTcss BOJLTMETP, a IocJefoBa-
TEJbHO C HHM MHJUIHaMnepMmerp ¢ npexenamu 0—50 ma u ue-
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Puc. M8.1. 3nekrpoocmomerp:
{ — KopnyC; 2 — 3JeKTpoan; J—n YKHUHDBl, 4 — 3aTAyuiKH; 5 —
TPyOKH; 6 — HHKRHE TPYyOKH; 7 — 0aT; & — XOMyT; 9— NpoBOAa;
10 ~ rpyur; 11 — npoknamku

HOl neniendss He Gosiee 2 ma. C moMoupio MasioraGapHTHOTO
TpaHncopMaTopa YCTaHABJHBAETCH HaNpsIKEHHE HA 3JEKTpO-
Nax 3JeKTPOOCMOMEeTpa, MHpPH KOTOPOM CO3[4aercsi TIpaiHeHT

0,5 s/cu, T. e.
U==0,5! (8),

rae | — paccTognue MEXKAY BUYTPEHHHMH TIOBEPXHOCTAMU
3JIEKTPO/IOB.

79



@dukcHpyeTcs CHJIA TOKA B LENH C [MOMOILBIO MHJJIHAMIEp-
Merpa. 3areM HanpsiKeHHe yHABaHBAeTcss H yTPaWBaeTcs IO
CPaBHEHHIO C HAYallbHBIM H B KaXIOM cayuae (QUKCHpYeTCH
CHJIa TOKa B Ma.

ITo pesyabraTram H3MepeHUH ONMpefensiOTCs YacTHbIE yellb-
Hble CONPOTHBJIEHHS:

1000-U, - S
pi=—

L (ox-cm),

rae U; — nanpsiKeHHe Ha 3JeKTPOAAX MPH i-OM H3MepeHIH, 6;
I; —cuaa ToKa B UeNH NpH i-OM H3MepeHHH, Ma,;
S —nuoiaAb MONMEPeyHoTro CeYEeHHS TPYHTOBOro o6pas-

na B cM%
1 — paccrosinHe MeXAy 3JeKTPOAAMH B CM.
Ilo Tpem usMepeHusiM onpemensieTcsi CpefHee 3HaueHHE
YAeJabHOr'o CONPOTHBJIEHUSA

3
Ty
P =-°T (om-c).

[Tocne onpenesienHst yJAeJbHOTO CONPOTHBJEHHS TPyHTA
3JIeKTPOOCMOMETP MOAKIIOYAEeTCs K HCTOYHHKY MOCTOSIHHOTO TO-
Ka. IIpH 3TOM HHXKHfS ero TpPyGKa cO CTOPOHBI KaToAa (3JeKT-
POAa, COeJHHEHHOro C OTPUIaTeNbHbIM MOJIOCOM HCTOUHHMKA TO-
Ka) ¢ MOMOWbIO Pe3HHOBOI TPyOKH coobllaercss ¢ rpaiyHpo-
BaHHBIM CTeK/IsiHHbIM cocyfoM. Ha aznektpomax cosfaercs
HanpsiKeHHe, NPH KOTOPOM €ro rpafHeHT paBeH 2 g/cm, H
¢HUKCHpyeTCcA BpeMs BKJIOUEHHS TOKa.

Yepes HHXKHIOI TPYOGKYy €O CTOPOHBI aHORA K 3JEKTPOAY
nojfaercs FPYHTOBOH pacTBOp (BOAHAs BBITSKKA H3 TPyHTa)
TaKHM 06pa3oM, 4ToGbl €ro ypoBeHb 3aKpHIBAJ TPYHTOBOH 06-
paser.

ITocTosIHHBIN 3JIEKTPHYECKHH TOK IPONYCKAaeTcs B TedUeHHe
2—4 4, Ilpu BKJIOYEHHH TOKa, a Takxe 4epe3 Kaxjne 0,5
paboThl 3JIeKTpOOCMOMEeTPa CHHMAIOTCS IOKa3aHHS MHJJIHAM-
nepMerpa u (QHKCHpYeTCst BpeMs.

Iocne oxonyanns u3mepenus (4epes 5—6 3aMepos) onpe-
IEeJISeTCsl KOJIMYECTBO 3JeKTPOOCMOTHYECKH BbIeJNHBILUEHCs BO-
IAnl B MepHoM cocylle Qg B cm® U pacxof 3jieKTpHuecTBa A BK.

Pacxon snekTpuuectBa ompeznensercs No dopmysae

n
. L +h
A_o,oeiz:l - Aty (x),
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rie I,—cHiaa ToKa B uen¥ 3/eKTPOOCMOMETPa B MOMEHT i-To
H3MepeHHs1, Ma;
At|— NPONONKHTENBHOCTE  3J1€KTPOOOPaBOTKH  TpyHTa
MEXJRY OyepellibIMH H3MEPEHHSMH, MUH.
Jas Gosee rpy6oro onpenesieHHs 06LeMHOr0 KoagpdHUHeH-
Ta 3JeKTPOOCMOCA MOXKHO MPOH3BOJIHTH HU3MEPEHHs CHJBI TOKa
B Hayaljle H KOHIE 3JeKTPooSpaboTkH, Toraa

IHB."! + IED
A= 0,06 __2—2‘ (txon - tna‘!) (IC),
rae tgon—tuas — TEKyllee BPEMs], 4aC U MUH.
B tom u Apyrom ciayyae o0beMHbIt KO3(QOHUHEHT 3JeKT-
poocMoca onpejesieTcsi OTHOIIEHHeM

Koo =22 (5:“3)

rae Qp — KOJHYECTBO 3JE€KTPOOCMOTHYECKH BBIAEMHBHIEHCSA BO-
Ibl OpDH [POXOXJAEHHH A KyJIOHOB 3JI€KTpHUECTBa, CM3.

6 3ak. 469



HNPHIAOCKEHHE 9
NPUMEPHBIA NEPEYEHb OBOPYIOOBAHHSA

U NPHCIIOCOBJEHHH, IPUMEHSEMDBIX IIPH

3JEKTPOXHMHYECKOM 3AKPENUVIEHHH TPYHTOB

(=]
; §< ?,gf‘%ﬁﬁ?gé;‘::“ﬁ Mapxa Koanuectso [pHmeyaune
1 | Mcrounnk  mocrosunoro| Cornacio | Cornacho Tunosnie
TOKa ApHAOXKe- | pacueTy H
HHIO 6 MOULHOCTH,
cM, . 11
2 | Peryasarop uanpsiukenus{ B coorser- i Ilpn otcyrerT-
WJH HArpy3ouHbil peo-| CTBUHM C BUH Ha MCTOYHH-~
cTarT MOLI(LIOCTLIO Ke TOKA
UCTOYHHK A
3 | BypoBas ycraHoBKa YT1B-25 1
4 | Komnpeccop 3UP-55 i Toavxko  npH
3/1eKTPOCHJIHKA-
TH32LHH
5 | Hacoc uenrpoGemubrii HC-3 1—2 To xe
6 |Hacoc mayumepssii C-251 1—2 »
7 | Hacoc caMoscacuBawowmsii| B-09 1 xp, 12 »
NPOH3BOAHTE/ILHOCTHIO
0,5~1,0 #3/u4
8 | IMueBMo- Ham 3a€KTpOMO- 2
JIOTKH
9 | Daekrpoar paboune Tpy6uarnie |Onpegenser-| Harotasan-
H CrepX- |cs pacueroM,| Baercs moApan-
HesHe cMm. ra. 1l }unkoM
10 | DuekTpoaw KOHTpOJbHBIE — 12—20 Hcnoasayior-
CA IIpH HAJHYHH
11 | PasbeMuasy oGofima nas — 1—2 Ipu orcyrer-
or6opa mpo6 H yerpoi- BUH 6yposoi
CTBA CKBANKHH YCTaHOBKH
12 {TFepMeTH3Hpyiomue  KOH- — 50¢/y ot
JAYKTOpH yHcJaa pabo-
uHX 3JIeKTpO-
pife):
[3 | Creukisiroun kK KoHayKTO- — | KoMIJIeKkT
paM
14 | nesMoGakn V = 0,2~ — 2 Tonvko  mpu
0,1 »3 3JIEKTPOCHJIHKA-
TH3alHH
15 | EmxocTy pas pacTsopoB —_ 2—4
V = 0,2—0,5 #3
16 | 3axsar gns Hu3BJIeyeHHS — 1
3JIeKTPOACB
17 | Peaunosne  wmaanru Hexond us yesosuit naolaiky
P 3/4—-2'
18 | Inextpoxadenn [pPrg 20—~50 M Ceuenye N0
pacuery
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OPHIIOKEHHE 10

NEPEYEHb U OPUEHTHUPOBOYHBIA PACXO],
MATEPHAI/IOB, HCNIOJIb3YEMBIX ITPH
QJIEKTPOXHMHYECKOM 3AKPEIIJIEHHH FPYHTOB

§~ Onrta- Opﬂeum—ﬁ

4 HaumeHOBaHHE IOCT uau TY d)cyéacl;l:,ic,::{? ::,ﬂp:g g::)?::?lxe

g aalm| Hal M

rpyHTa

1| Xaopuctaiit  kaasumit | FOCT 450—38 | Kuakui, 70 10

TeXHHYECKHH A/1aBJAGHHbIH,
06e3BOXKeH-
HBI

2| XKupgkoe crekno rOCT 962—41 | uagkocts (65—70 200

3|Kap6Gamuanaa cmoaa TY MXII » 220 200
(xpenurenr ,M«) 2414—58

4 | Anomokanuesuie kBac- |[[OCT 18869—40| Ilopourok 92 5
bl

5| CepHokucaslil  amoMH- rOCT 15028—69 » 43 12
HUH

6 | CepHokucaoe keneso TY MXI1 » 98 5
OKHCHO®e 1871-~53

7 | Kucnora consuas rtex- | TOCT 1382—69 | XXuakocts {14~—20 6
HHYeckas

8| Kucnora cepuas Tex- | I'OCT 2184—67 » 21 4
HHYecKas

9{Kucaora  wmaseaesas | TY 57/0673—65| I[lopowok | 630 8
TeXBHYecKas

10| Kucnora oprodoctop- |[TOCT 10678—63| Tlopomok, | 245 6
Has TeXHuueckas KHAKOCTD

6*




HPHIOXEHHE 11

METOJHKA KOHTPOJISI 3A NMPOLLECCOM
S3JNEKTPOXHMHYECKOIro 3AKPENJIEHHA TPYHTOB

OcHoBHBIM IIOKa3aTeJleM, XapaKTePH3YIOUHM KauecTBO 3a-
KpEILIeHHs TPYyHTa, ABJAETCA CTeNeHb ero OcyleHUs (TpH sJ/eK-
Tpoo6paboTKe) HJIH CTeNMeHb HACBILLEHHUS 3JEeKTPOoJHTaMH (npH
3JIEKTPOJNHTHYECKOH 06paboTke) H reseobpasyoillell CMechio
(npu 3nexrpocunukatH3auux). Crenesb H PaBHOMEPHOCTb 3a-
KpelJeHHs] TPYHTa, a4 TakKe (QakT OTCYTCTBHA He3aKpemnJieH-
HbIX «OKOH» B 3al{HTHOH CTEHKe MOTYT (PHKCHPOBAThCs ¢ IO-
MOILBIO CHeHHAJlbHOrO YCTPOHCTBA B Xo[e Npollecca 3akpel-
Jenus. IlpuHnunuanbHasi cxema YCTpOHCTBAa MOKa3aHa Ha
puc. IT11.1. B xomn/exkT ycTpoiicTBa BXOJAT: HCTOYHHK TOKA I,

&7

Hemo

mOND

0 9

7 ~ 19

Puc. M11.1. CxeMa KOHTPOJS 3a NPOUECCOM 3aKpeMJeHHS TPYHTa:

I — HCTOYHHK TOKa, 2 ~ BbiJBHXKHbLIE 3JIEKTDOKOHTAKTHI; 3 — npeobpasoBarensHbiit 6/0K;

4 — perHcTpHpyoulee YCTPOHCTBO; § — DEryJATOpP HAaNpPAMKEHHA; 6, 7 — 3JeKTPOM3MepH-

TeJbHBe NPHOOPLI; 8 — 3JAeKTpoNaMnbl; 9 — 3aKkpennsembiit rpyHr; I — paGoure SJeKT~

poaul; If, 12, [3— cerUHH KOHTDOJBHOLO 3AeKTPOad; [4 — KOHTPOJbHLIA 3IAEKTPOI-
NaTuHK; 1§ — Kabean

npeo6pasopatenbHbld GJIOK 8, perHCTpHpyollee YCTPOHCTBO 4,
3NeKTPOH3MepHTe/IbHbIe NMPHOOPB (BOALTMETP 7 1 MHJIHAM-
nepMerp 6) W peryasitop HanpskKeHus 5.

KoHTposibHble 371€KTPOABl pefHa3HaueHbl JJIS CO3AaHHA B
OTAEJbHBIX TOUKAX 3aKPEMIseMOro o6beMa MPYHTa JOKaJbHOTO
N0JIsL IEPEMEHHOr0 TOKA € LeJbI0 YCTAHOBJEHHS Xapakrepa Ha-
CHIILleHH TPYHTa 5JEKTPOIHTaMH. KOHCTpyKUHsA 3J1€KTHOAA
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(puc. I111.2) BmimonHena cocraBHOW H3 TOJAOBHOK 6, coepunu-
teabHoA 4 u paBounx 3 cekunil. [lepsble nBe cekuHH u3ro-

TOBJieHbl H3 CTaXbHbIX TpyO6, a pabouyue
CeKIMH — W3 BHHHILIacTOBHX. Ha ronosroi
CeKUHH, CHaOXeHHOH 3araywxod I3, paa-
MeLLAeTCs] pacnpefenuTe/bHasi Kopobka 6
C BEIBOJHBIMH 3JIeKTPOKJIeMMamy /7 W mHes-
mowrynepamu /8. Pabouass ceKuusi BKJIO-
yaetr B ceGa Tpybyatylo obeualixy ¢ AByMA
NPAMOYTONEHLIME OKHAMH, 3aKpbiBaeMbiMH
¢nanuamu /2. BHyTpH 5TOR ceKHHMH 3a-
KpensieHbl JBa NHeBMouuauHapa 19 c Bwiz-
BHXKHHIMU 3JieKTpOKOHTaKTaMu 2. [Tepemen-
HBIH 3JIeKTPHYeCKHH TOK K 3JeKTPOKOHTAaK-
TaM NOAAeTCs] M0 KOHTPONbHOH 3/IEKTPOCETH
yepe3 xJeMmbl /7, yCTaHOBJAERHBEIE Ha TO-
JOBHOH CEKLHH, H jaJjee no 3JjeKrpoxabe-
Jio 10, pacnofoxeHHOMY BHYTpPH 3J€KTPO-
Ja. DuaexTpokabedb BLINOJHEH COCTABHbIM
CO WITeNceNbHBIMH padbeMmaMu 20. Hapex-
HOCThL CONPHKOCHOBEHHS 3JEKTPOKOHTAKTOB
CO CTeHKaMH CKBaX{WHHl JOCTHTaeTCs BHEX-
pPEHHEM KOHTAKTOB B FPYHT 3a CYeT CXKaroro
BO31yxa, MNoJaBaeMoro or O6anjaOHa HJIH
KoMIpeccopa uepe3 wrynepa /8 H pesHuo-
Bble ULIAHTH Y, cHaGyKeHHbBIE pasbeMaMH
20. CoelHeHHe CeKUHHA 3/IeKTPOAA MeEXAY
coboit JOCTHraeTc Ha ABYCTOPOHHeH pesb-
6e. KonnuecTso pabouux cekKunfi B 3/eKT-
poje mnpefonpeaensercs MOLIHOCTBIO 3aK-
pensieMoro rpyHra.

ITorpyenue KOHTPOJIbHBIX 3JI€KTPOJAOB-
LaTYHKOB MPOH3BOIMTCS B 3apaHee YCTpO-
eHHble CKBAXHHBI CJeLYIOWHM 00pasoM.

ITocne cOOpPKH CeKLHI 3JeKTPOAOB B CO-
OTBETCTBHH C NPHHATOH CXeMOH pasMellle-

Puc. N11.2, Kourponbhulii 3neKTpoA-1aTuuK

I — Kophiyc; 2 — BulABHKHBIE  3JEKTPOKOHTaKTHl; 3 — pa-
GOuHEe CeKUHH H3 [AHIJEKTPHKA; 4 ~— COCNMHHTEbHbLIE CTalib-
Hbl€ CeKUHH; §— HHNKHAA CTAJbHAH CeKUMA, 6 — TOJOBHAA
CTANBHAR  CEKUMH; 7 -— HHONEAH; & — HAKOHeUHHK, § —
waauru; /0 — xabenb; 1 — Brynka; [2~ ¢nauey; I3 — 3a-
rAYWKA; [4 — BTYAKH; |5 — BEHYHK; [6 — pacupeaenurenn-
Haf Kopo6Ka; [7 —KaemMn; 18 —wryuepa; /9 — nueBMo-
UHAHHAPH; 20 ~— pasbeMul; 2] — Npy#HHbl; 22 — KPLIIKY

.12

a
21
22

20
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HHS KOHTPOJBHBIX TOYEK Ha YYacTKe 3aKpemyieHdss K INTyle-
paM, pacnoJioXKeHHEIM Ha KOJIOJKE TOJIOBHOH CeKIHH, NO IjiaH-
Ty noJaercs cxKaTblii Bo3ayx AaBJjenueMm 1,5—2,0 krc/cM2. B pe-
3yJbTaTe 3TOr0 JEKTPOKOHTAKTbl OTXOJAAT B KpalHee 3ajHee
NOJIOXKEeHHe, He Mellas MOTPYXEeHHIO 3JEKTPOJOB B MpeaBa-
PHTEJNbHO NpOOypeHHble CKBAXKHHBI.

ITorpy:xeuue 3/1€KTPOAOB NPOHU3BOAHTCS 3a CYeT COOCTBEH-
HOTO Beca HWJM JIeTKHM MNOCTYKHBaHHEM OTGOHHBIM MOJOTKOM
1o 6yreJuo.

ITocne norpyxeHHsi 3JieKTpoJa Ha 3alaHHYIO [JIYGHHY
LWIJIAHT TIePecTaBJsIeTCsl Ha HHXKHHI LUTYUEP W BHOBb CO3JaeT-
csl AaBjieHHe Bo3ayxa Ko 2,0 xec/cm?, B pe3ynabTare 4Yero sJjek-
TPOKOHTAKTHl BHEIpPSIIOTC B CTEHKH CKBAXXHHBl M IJIOTHO CO-
NpPHKACAIOTCSl C TPYHTOM.

IlpeoGpasoBarennuelii 6ok 3 (puc. II11.1) HeoGxomum
M5 TpaHcopMalHH H3MEHEHHs MajeHUsl HamnpsKeHus (Ha
KOHLLAX IOCTOSIHHbIX CONPOTHBJEHHIH, BK/IIOYEHHDbIX B LeNlb KaxK-
IOH Napbl BbIABHXKHBLIX 3JIeKTPOKOHTAKTOB), BHI3BAHHOTO H3Me-
HeHHeM NPOBOJHMOCTH TPYHTa B KOHTPOJIbHBIX TOYKax B IpO-
Lecce 3JEKTPOXHMHYECKOTO 3aKperJeHHs.

Tpancchopmallusi IOCTHraeTCst NyTeM BKJIOYEHHS B MOCTH-
KOBYIO CX€My H3 4YeTbipex /HOJ0B NEPEeMEHHOr0 COMPOTHBIe-
HHf, K JABYM BBIBOAaM KOTOpPOTQ MOAKJNYAETCH DPErHCTPHpY-
owHit npuéop. B kKauyecTBe H3MepuTeNbHOro npudopa HCHOJb-
3yercsl MHJJIHaAMIEPMeTp, MOAKJIIOYaeMbli NMOOYEPEeNHO K LenH
KaXAOH Iapbl 3J€KTPOKOHTAKTOB.

C noMOLLbI0 MepeMeHHbIX COMPOTHBJIEHHH NPOH3BOLHTCS
HACTPOHKa PErHCTPHPYIOILEro npuéopa B COOTBETCTBHH C (Pak-
THYECKHMH 3JIeKTPHYECKHMH XapaKTePHCTHKAMH 3aKpellJleHHO-
ro rpyHra.

B uenH Bcex map KOHTaKTOB C MOMOLIbIO DEryasTopa Ha-
NPSXKEHHST CO3/aeTcsi €JHHOe Hampsi)K€HHe [IePEeMEeHHOTO TOKa
10—30 8. [TepeMeHHblli 3/1€KTPHYECKHH TOK, NPOXOAS B TPyHTE
MeXJy CMeXXHBIMH 3JeKTPOKOHTAaKTaMH, CO3/laeT JIOKaJbHOEe
sJekTpuyeckoe moJe. IIpH 3ToM cHsIa ToKa B lenH KaxIo#
napbl Gyler pa3/HYHOH BO BPpEMEHH B CBSI3H C HEOJHHAKOBOI
CTeNeHbId OCYLIEHHS HJIH HacCbllleHHA TDYHTa B COOTBETCTBYIO-
LIHX TOYKAX MEX3JeKTPOIAHOro IMpOoCTpaHCTBA. B cBoio oue-
penb XapakKTep H3MEHEHHH CHJIbI TOKa 6y,’1€T PEeruCTpHpOBaThbCs
OyTeM NepHOJHYECKOTro BKJIOUEHHS MHJJIMAMIepMeTpa B Lelb
KaXJ0H Tlapbl 3J1eKTPOKOHTAKTOB C MOMOIIbIO MHOTOMOJ/IOCHOTO
nepekaioyareds. HomMepa KOHTAKTOB mepexsiouaTess LOJIKHbL
COOTBETCTBOBaTb NOPSAAKOBbIM HOMepaM KOHTPOJBHBIX TOYEK
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coryiacHo cxeMe. HaubGosee xapakrepHble TOYKH pasMelleHH:
3/1eKTPOAOB-1aTYHKOB NOKa3anbl Ha puc. I111.3.

Perucrpauus CHabl TOKa B LENIH MPOH3BOAHTCS Yepe3 Kax-
Abie 4 4 3aKpenJyieHHs, a pe3yJbTaThl H3MEpPEHHH HaHOCATCH
Ha MHJJIHMETPOBYIO GyMary B BHAE JIOMaHbX JHMHHE (0AgHa
JHHHA JJIs Napbl KOHTAKTOB), KOTOpble CPaBHHBAIOTCA C 3Ta-
JIOHHOH KDHBOH, MOCTPOEHHOH NpH NpPOOHOM 3aKpEIVIEHHH B
CTPOHTEJIbHOK J1aopaTOPHH.

Puc. T111.3. XapakrepHnle MecTa pasMelleRHs
KOHTPOJIbHBIX 3JIeKTPOJAOB-1aTYHKOB Ha 3a-
XBaTKe:

I — anojbl; 2 — KaToAbl, 3 -- KOHTPOJbHLE 3/EKTPO-
Abl-1aTYHKH; 4 — IPalHIlbl 3aKPENJIeHHOr0 TPYHTA;
5 — oceBas 1JIOCKOCTb CTRUKH 3aKPENJIEHHOTO TPYHTA

Bce npeo6pa3oBarenbible YCTpoiicTBA MOHTHPYIOTCS B OJHI
6J10K Ha o0LIed NaHeaH .

Onst yno6crBa MOHTaXKa H3MEPHTEJbHOH CETH BCE 3JIEKT-
POIBI-NAaTUHMKH MOZKJIOUAITCS K OJHOMY MHOTOXKHJIBHOMY Ka-
gearo tTuma TPBKUI 30x2X0,5 ¢ nmoMolubid OJHOMONIOCHBIX
LLITEKepoB, a CoelHHeHHe Kabens ¢ H3MepHTeJbHbIM YCTPOHCT-
BOM OCYIUECTBJIAETCS C IOMOLIbI) MHOIOMNQJIOCHOTO pasbeMa.

[Tocne 3aBepiueHuss mpouecca 3aKperieHdsl MPOH3BOLHTCH
JEeMOHTaX KOHTPOJbHON CETH M H3BJIEUEHHE KOHTPOJbHBIX
3/€KTpoioB. [3BieuyeHue ocyllecTBAsieTCH B TOH Ke Mociue-
JOBATeNbHOCTH, UTO U [IPH NOTPYXKEHHH.



MPHJIO)KEHHE 12

METOOJHKA COBMELIEHHDbIX HCIIBITAHHH
FPYHTOB NEHETPAUMEN W BPALIATEJIbHbLIM
CPE3OM

Ilenerpauneit Ha3biBaeTcd MeTOH HCC/IENOBaHHA (H3HKO-
MeXaHH4YeCKHX CBOHCTB I'DYHTOB ITyTeM ONIPeNENEHHS] pEeaKTHB-
HOTO CONPOTHBJIEHHSI TPYHTOB NIPOHHKAHHIO HAKOHEYHHKOB pas3-
HOOGpa3Hblx GopM H pa3MepoB. B KayectBe 0GbEKTHBHOH Xa-
PaKTeDHCTHKH  Pe3yJbTaTOB  NEHETPAUHOHHBIX  HCHBITAHHI
NPHHATA BEJHYHHA YAEJbHOTO CONPOTHBJEHHS NMEeHeTpauHH R,
paBHas OTHOLIEHHIO YCHJHsA NeHerpauud P k H2?2—xBagpary
IJ1yGHHBI NOrpyeHHs B TPYHT CTAHZAPTHOrO KOHHYECKOI'O Ha-
KOHeYHUKa C yrnom npu BepiunHe 30°:

R=§p£ (kec/cm?). (1)

BpaliaTeabHbiM CpPe30M Ha3blBaeTCs METOJ HCCJeJOBaHHSA
(H3HYECKHX H MeXaHHYeCKHX CBOHCTB TDYHTOB IyTeM OIlpe-
JleJieHHs PEaKTHBHOIO CONPOTHBJEHHS NOBOPOTY B IPYHTE KOM-
GHHHPOBAaHHbIX HAKOHEYHHKOB C ABYMf B3aHMHO IE€pIEHMIH-
KYJISIDHBIMH KpbLJIKaMH.

Ecan BepxHAs 4aCTb KpPbUIOK COBIIajaeT C INOBEPXHOCTBIO
IPYHTa, TO BpalllaTeJbHbIA cpe3 NojA AeHCTBHEM BHEIIHEero Mo-
MeHTa OCYLUEeCTBJAAETCS N0 LUHAHHAPHYECKOH H OJHOR KpPYroBoid
NOBEPXHOCTSAM.

B 3THX yc/I0BHAX Ha OCHOBe IIPOCTEAIIHX IIpelcTaBJeHHi
O paBeHCTBE PEaKTHBHOrO MOMEHTa CONpOTHBJEHHS rpyHta M
CTaTHYeCKOMY MOMEHTY MNOBEPXHOCTeH BpallaTeJbHOro Cpesa
M. ycranaBIMBaerTcs BeJIHYHHA YAeJbHOTO COMPOTHBJIEHHS
BpallaTelbHOMY Cpesy T:

M, .
= % (kec/cm?), (2)
rae K. = fgi (% + h) (cm3); (3)

d — aHameTp LHJIHHIDHYECKOH IIOBEPXHOCTH BpalllaTesb-
HOrO cpesa, paBHBIA WIMPHHE JABYX KpPbIIOK KOMGH-
HHPOBAHHOTO HAaKOHEYHHKA,

h — BbicoTa KPBLJIOK KOM6HHHpOBaHHOl‘O HaKOHE€YHHKaA.

I1pn HcnBITaHHAX 0GPasLOB CBA3HLIX IPYHTOB COGCTBEHHEIM

BeCOM TpYHTa B Npejetax rIyOHHBI NOrpy:KeHHs Kpblab4yaToi
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44acTH KOMOHHHPOBAHHOIO HAKOHEUHUKA MOMHO npeHe6peub H
yIeqbHOE CONPOTHBJEHHE BpallaTeJbHOMY cpesy C JOCTaToy-
HOH CTeneHbI0O TOYHOCTH MOKET ObiTb OTOXKIECTBJEHO CO CLen-
JeHHeM rpyHra C=7.

OnpenenennHe CuelJieHHS W yIjla BHYTPEHHEro TpeHHS
TPYHTA BLIMOJHAETCA 1O pe3yJbTaTaM COBMEIIEHHbIX HCIBITA-
HHI 00pasloB IeHeTpaiHel H BpalllaTeJbHbIM CPE30M B CJe-
ILyiolleM nopslke:

1. Buayane nyreM CTymeHYaToro NnpHJIOXKeHHS BepTHKaJb-
HOTO YCHJIHSI NMOCTENEHHO MOTPYXKaeTcs KOHHYecKad 4acTb KOM-
GHHHPOBAHHOrO HaKOHEeYHHKAa KOHCTPYKuuH B. A. I'puropbesa
u I1. M. Diisnepa (puc. I112.1). Tlorpyzxenne na Kaxmuo# cry-

4 J

Puc. M12.1. KoMGHHHPOBANHLIN HaKOHEHYHHK:
! — KOHyC; 2 — KPBIJIKH; 3 — XBOCTOBHK; 4 — ynop

NEeHH Harpy3kd CYHTAeTCsl 3aKOHYEHHBIM, ecjaH 3a 30 Hau
60 cex nabuiofieHHs rnyO6HHA NOrPy:KeHHs HaKOHEYHHKa yBe-
JHYHBaeTc He Gojee yem Ha 0,01—0,02 cu.

2. 3aTeM 3a/laBJHBAETCH BEPXHSS 4aCTh KOHHYECKOrO HaKO-
HEYHHKAa C KPbIKaMH H NPOH3BOJAMTCA HCNBITAHHE HAa Bpalla-
TeJNbHbIH CpPe3 C YCTAaHOBJI€HHEM MaKCHMAaJIbHO'O MOMEHTa pe-
aKTHBHOIO CONMpPOTHBJeHHA rpyHra M. 3aryxanue aedopma-
UMH Ha KaxJAOH CTYNeHH Harpy3kH CYHTAercsi JOCTHIHYTBIM,
ecnn 3a 30—60 cex HaGMIONeHHH NpHpalLeHHe YIJa MoBOpOTa
FOPH30HTAJBHOIO JHCKa He mpeBocxoaut 0,5°

3. CoBMelleHHble HCNLITaHHA, TaKHM 06Gpa3oM, mocJejoBa-
TEJbHO BBINOJHAIOTCA B OXHOM H TOM Xe ciaoe rpysra. [lo-
5TOMY OKa3bIBaeTCsi BO3MOXKHBEIM MNOCJHE BbIYHCJIEHHS YIelb-
HOrO CONpOTHBJEHHA NeHerpallnd R u yxenbnoro cuemienus C
paccYHTaTh HX OTHOIUEHHe, T. e. ONpeleJHTb KO3(P¢HLUHEHT

Kq, paBubit K, = —;— )

4. C ucmoap3oBauHeM rpaduka Kg=1(¢), nzo6paxenHoro
na puc. I112.2, mo seanurHe K, ycraHaBiIHBaercs yroJ BHYT-
peHHero TpeHus rpyHTa @’
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Puc. N12.2, Tpadux 3aBHCHMOCTH YIia BHYTPeHHEIG TpeHus (§°)
or ornoweHus R/C

Onpenenenne BETHYHHL! CUEIVIEHUS TPYHTOB Ha MecTe npo-
H3BOACTBA paGoT ocyulecTsasiercs mneHerpoMmerpom JITIC-2
(puc. 1112.3).

ITpuGop cOCTOHT H3 CJeNYIOLIHX OCHOBHLIX Y3JIOB:

a) craHHHB! /, HMeIOIel LEHTPaJbHYIO CTOHKY 2, ypOBeHb
H YCTaHOBOYHOE 3€pKajlo; K cTaHMHe Ha IIapHKONMOAIIMIHHKAX
YKpeIlJIeH y3eJ BPallaTeJbHOro cpe3a, CoCTOosLMi U3 TOPH3OH-
TaJBHOTO JHCKA 3, OTBOJHOrO poJHKa 4, TPOCHKA C MOLBECKOH §
H CIeIlMaNbHOrO NpHUCNOcobieHUs AJ18 3aKpenyeHHsl peXyulero
xoabua (auamerpom or 60 mo 100 mx) c obpasuoM rpyura;
yroJ NOBOPOTa TOPH3OHTAJbHOIO JAHCKa B Mpolecce Bpalla-
TeJILHOTO Cpe3a oflpefle/IfieTcs C NMOMOLIbIO CTPEJKH, YCTaHOB-
JIGHHOH Ha CTaHHHeE;
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6) HMKHero KpoHuiTefiHa 6 ¢ 3akpenyieHHoHl wranroi 7 u
KOMGHHHPOBAHHOTO HAaKOHEYHHKA; Y4aCTOK MEHbLIETO AHaMeT-
Pa WTAHTH CJIYRHT A Pa3MELUEHHs TPY30B, H3rOTOBJEHHBIX
B BH/J€ MJIOCKHX AHMCKOB; BEpXHAs 4acCTb LITAKTH BLIIONRAETCA
H3 TpYOKH;

B) BepXHero KpOHWITeliHa 9 C y3JoM H3MepeHHs IJIyOHHB
NOrPY3KEeHHsT HAKOHEYHHKa; lleHa JejeHud Kaxjaoro H3 360°
wKanael auM6a paBHa 0,1 mm; DA onpeliefeHHst riyOGHHBH IO-
TpyXKeHUS HAKOHEYHHKa CTepXKeHb ONYyCKaeTcs N0 ymnopa B
UITAHTY, IPH 3TOM KpeMaJbepa NPHBOXHUT B JIBHKEHHE CTpeJ-
Ky, 4YTO I[O3BOJseT IO Pa3HOCTH KOHEYHOrO H HadaJjbHOro
OTCYETOB BbIABHTb [JIYOHHY INOTPYXKEHHA HAKOHEYHHKa.

BepxHu#t ¥ HHXHHH . KPOHIUTEHHH! CHAGXKEHB 3aXKHMHBIMH
BHHTAMH H MOTYT YCTaHaBJIMBaTbCAd Ha CTOHKe B JMIOGOM 1o-
JIOZKEHHH.

B nacrosibuom npu6ope JIIIC-2 navasabpHasi Macca WITaHTH
He npesbimaer 0,1 x2, 4To COOTBETCTBYET MHHHMAaJbHOH BeJsu-
YHHE YHeJbHOTO CONPOTHBJEHUA neHerpaunn R=0,016 xec/cm?.
B sroM npu6ope norepd Ha TPeHHe LUTAHTH O HANpPaBJSAIOULYIO
NpaKTHYECKH OTCYTCTBYIOT. MaKcHManbHasi Macca rpysos, pas-
MelllaeMbLIX Ha IPy30BOH NJOLIajKe INTAaHCH, OOBIYHO He mpe-
Bbiliaer 15 ke, 4To oTBe4aeT Rmax=2,4 k2c/cm? nan npu Hmax=
=1,0 ¢M Rmax,max=15 xec/cm?.

Juanason H3MeHeHHs MOMEHTOB BpallfaTeJbHOTO cpe3a CO-
crapasiet or 1,5 no 60 kec-ca.
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