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INNPEOWUCJIOBUE

[{sernoe nuTHE ~— 3TO NPOHIBOACTBO
$hacOHHEIX OTAMBOK M3 [BETHHIX CIJja-
BOB, T. €. CIJIaBOB, OCHOBY KOTOPHX
COCTABASIOT Jo6hle MeTalJe, Kpome
Heyeaa,

LiBeTHHIe MeTaMsl H CIVIaBH YCJIOBHO
TIONPA3NeNsIOT Ha JerkHe U THXKelHe.
K nerxum OTHOCSITCH METaJIH, IJIOTHOCTD
KOTOPHX He npepmmaer 5 rfem®, —
Maruuft, Gepuaiuil, amoMHUIuN, THTaH
B Ap. TsamenpMH SBJSIOTCH METAJJIH
¢ naoTHOCTRIO Gosee 5 rfem®.

OTIUBKH H3 TSXKENHX LBETHHX Crja-
BOB, I'IaBHHM 00pasoM OpOH3 H JaTy-
Hejl, HauaJM¥ K3TOTOBJAATh 33 3—7 THCH-
geneTHi Ko H. 5. DTH CoJaBH Ha NpoTs-
JKeHHH MHOTHX BeKOB OBUIH IVIABHEIM
MarTepHaJoM JJAs (PaCOHHOrO HBETHOIO

JHTBS.
B 1910—1920 rr. paspaGoranu HOBHE
LBETHHE CIVIaBH Ha OCHOBE AJNIOMHHHS
H MarHHA, KOTOpHle NOJY4YHJIH HA3BaHHE
JIEFKHX CnJaBoB. K 3THM 3Xe cnjlaBaM
OTHOCSTCA THTAHOBHIE CINABH.
Hcropust BOSHMKHOBEHHA H IIpHMeHe-
HHSl [BETHHX CIJIABOB HAJOXKHI4 CBOM
OTIEYaTOK M Ha TeXHHUYECKYIO JHTepa-
TypY, B KOTOPOH J0 CHX NOD pasfenbHo
H3JIATAIOT CBEJEHHS, OTHOCANHUECS K TeX»
HOJIOTHH W3TOTOBJIEHMA OTNHBOK U3 Jier-
KHX ¥ TOXeJIHX UBETHHX CHJIaBoB.
ABTOpPH cnpaBoyHuKa «[{BeTHOE JNHTbEY

oTouIA OT TPARHIHOHHO MPHHATOTO
PasHeNLHOTC  H3JOKEHHS  MarepHala
O JIHTbe JIETKUX H THAMXKENLIX UBETHHX
C11/1aBOB, YTO SIBASETCS nepBoi ocobeH-
HOCTBIO CIPaBOYHHKA.

Bropas ocofeHHOCTs CNPaBOYHHKA CO-
CTOUT B TOM, YTO B HeM OOJbLIOE BHH-
MaHHe YHIeJeHO TEeXHOJOTHH NPOH3BOX-
cTBa OTJMBOK. IIpH 3TOM aBTOpH YuH-
THIBAJH, YTO NO TEXHOJOTHYECKOMY JIH-
TeliHOMY 0GOpYAOBAaHHIO HMeEeTCs cne-
NuaJbHAf CHpaBoOyHasi JHTEpaTypa, B
KOTOPO#i YHTaTeNb MOMET NPy Heo6XonH-
MOCTH HaHTH OTBeTH Ha Te BONPOCH,
KOTODHE y Hero MOTYT BO3HHKRYThb NIPH
HCHOJB30BAHMH 3TOrO CIPABOYHHKA.

Ilpu or6ope M H3JIOKEHHH MaTepHana
ABTODH CTPEMUJIHCHL NIPHBECTH CBEIEHHS
10 BCEMY KPYTY TEXHOJOIHYeCKHX BONPO-
COB, € KOTOPLIMM TNPHXOXHTCH CTaJKH-
BaTBCS HA [POM3BOACTBE NpPEXJE BCEro
TeXHOJNOTaM-JHTeHIHKaM, HauyHas OT
pa3paGoTKH TEXHHYECKHX TpeboBanuit
K uepTesy JIMTOH 3arOTOBKH H IIPOEKTH-
pOBaHUA JIHTEHHOH TEXHOJOIHH H KOH-
yas BONPOCAMH TEXHHKH (€30IaCHOCTH
IPH [IPOH3BOACTBE OTJIHBOK H3 IBETHHIX
CNJIaBOB.

Bce 3ameuannsi O CONEPKAHUIO CTpa-
BOYHHKA OyAYyT NPHHATH aBTOPaMH
¢ Goanmoll 61arofapHOCTBIO.
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I"nasa |
NPOEKTUPOBAHUE OTJIMBOK

§. Texnmyeckue TpeGoranus
K OTJAYBKAM

Hasnayenue rexmmuyeckux Ttpebosa-
aufi. K oT/HBKAM NpeRBABIAIOT CHAEAY-
IOMHE TeXHuyeckHe TpeGoBaHuA: 06-
Lyue — 10 pa3MepHOH H MacCOBOR TOu-
HOCTH, 11ePOXOBATOCTH NOBEPXHOCTH, M€~
XaHHYECKHM CBOfICTBAM, KauecTBY JH-
TOro MeTaljia ¥ CHeyuasbHsie — MO rep-
METHYHOCTH, KOPPO3SHOHHOX CTOWKOCTH,
H3HOCOCTORKOCTH H JIp.

Texuuueckue TpeGOBaHMSA K OTIHBKAM
peraamentupyiores 'OCTamu 1 OCTamu,
2 B HEKOTOPHIX CAYYaAX — JOHOJHH-
TEJABHO CTAHAAPTAMH NPEAnpHTHHA-U3ro-
ToBuTeNnell OTAMBOK. Kpome Toro, cmeun-
anpHBle TPeGOBAaHHA K OTVIHBKAM MOLYT
OroBapHBaTLCA B UepPTeXax JHTHX JeTa-
Aeli NpH HX paszpaboTke.

Hasuauenne TeXHHYECKHX TpeGoBanuil
8aBHCHT IpeXJe BCErc OT Ha3HaYeHHS
AUTON Jeranu, NDPHMEHSEMOro Ccrjasa,
TeXHOJOPHYECKHX BO3MOXHOCTEH JIHTeR-
HOFO llexXd, 4 TaKIKe 3KOHOMHMYecKo#k nene-
coofpasnoct. [IpH TexHWyeckKol HeBo3-
MOMHOCTH HJIH SKOHOMHUECKOH Hemese-
coobpaszHocTH ofbecneyeHnus OTAeAbHHX
TpeGOBaHMA K OTJIHBKaM NPH HX H3FO-
TOBJEHHH (HAnpuMep, HeOGXOAUMOK TOYU-
HOCTH pasMepoB HRETalH WJIH INepoXo-
BaTOCTH NOBEPXHOCTH) BHNOJHEHHE 3THX
TpeGoBaHuil o6ecneynBaercs 06paboT-
KON pesaHHeM, YTO IpeAyCMaTpHBaercH
B TeXHOJOTHHIECKOM TIpOLecce H3rOTOBJAE-
HHAS Jleran.

OTJMBKY M3 IBETHHX CIIaBOB IO YCJIO-
BHSIM NPHMEHEHHS ¥ B 3aBUCKMOCTH OT
06beMa TPHEMOCHATOYHHIX HCHHTAaHHA
AenAT Ha TPH KATETODHM OTBETCTBEH-
HOCTH.

K kateropuu 1 OTHOCATCH OT/NHBKH,
InuTensHO paboTalliMe B He6GAaro-
DPHSTHEIX YCAOBHAX IMOJ 3HAYHTENh-
HRIME Harpyskami. Takue OTVIHBKH NOX-

BepraoT HHEEBMAYAJLHOMY KOHTPOJIO
BHXPEBLIMH TOKaMH, pPEHTTEHONmpocBe-
uHBaHHEM, QIYOPECUEHTHOMY KOHTPOJIO.
Jas omiuBoK >Tofl KaTeropHH mnpeny-
CMOTPEHO BHOODOYHO® HCIEITAHHE MeXa-
HHYECKHX CBONCTB Ha ofpasuax, Bhpe-
BAaHHHX M3 TeJa KOHTPOJbEHX OTIHBOK
C OIHOBDEMEHHHIM HCILITAHHEM MeXaHH-
YeCKHX CBOHCTB Ha OTHEIbHO OTIHTHX
ofpasiiax OT KaXJOH NJABKH, HJH KO-
WTYYHOE HCNHTaHHe Ha o6pasllax, BHpe-
S8aHHHIX H3 NMDHJAHTON K KaKAOH OTIHBKE
BarOTOBKH, a TaKXe NOWTY4YHHE KoH-
TPOAb Ha MJIOTHOCTS,

Ornusku xateropuu 11 mcnosssyiores
B HOPMA/bHHX YCJIOBHAX IOJ CPEAHHMH
HArpyskamH ¥ IIOABEPraiorcs BHIGOpOY-
HOMY KOHTPOJIO PeHTTEHONPOCBEYHBA~
auem. Jins oTIMBOK 3TOH KaTeropuy mpe-
AYCMOTPEHO HCHHTAaHHE MEXAHHYECKHX
CBOMCTB Ha OTHEJILHO OTAHTHX 06pasuax
OT IVIABKH HJIM BEIGOPOYHOE HCIHTaHHE
Ha o6pasuax, BHPESAHHBIX H3 MPHJIHTOH
K OTIHBKE 3aTOTOBKH, @ TaKXe NOLITYY-
Hetfi WK BEIGODOYHEIH KOHTPOJAL HA
HJOTHOCTD.

K xateropuu III orrOcATCR Manmona-
TPYMEHHHE OTIMBKH, KOTOPHE PEHTTe-
HOIPOCREYWBAKUIO HE NONBEPraoTCsd.
Jlas oTAnNBOK 3TOH KaTeropHH MexaHu-
9ecKHe CBOACTBA ONPeHe/ISIOT Ha OTAeAb-
HO OTJHMTHX ofpastaX OT INMIaBKH HJIH
pH BHIGOPOYHOM HCHHTaHHH 06pasios,
BHIPE3aHHHIX M3 NPHAHTON K OTJHBKe
8arOTOBKH,

XHMuueckufi COCTaB ¥ MeXaHHUeCKHe
cBOBCTRA CIJIAaBOB B OT/AMBKAX NOJKHH
cooTBeTcTBOBaTh TpeGoBanusM I['OCTos
HIH OTpacJieBBIX CTaHAApPTOB.

B 3aBUCHMOCTH OT Macchl, raGapHTHEIX
Pa3MepoB, TOJNIHHE CTEHKH, KJacca ToY-
HOCTH PasMepOB, KaTerODHH OTBETCTBEH-
HOCTH OT/IMBKH H3 aJIOMHHHEBEIX K Mar-
HUEBHX CNJIABOB NOAPA3ENAIT Ha MeCTh
rpynn caoxHoct (Taba. 1). Jus onpe-
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SX OTHEBOK

YYapamerp e

OTIEBKE

B 6
Macca Gea smTHHKOB H 8 3t 15 8
npubsineli, xr, He Gosee
TaGapurnnie pasMep, MM 250 1 100— | 100— | o 100
1600 400 250
TonmuHa CTEHKH, MM 4,5- 6] 4—6 1,65 | He orpannun-
paercs

Yucno pasmepos, ompe- | Jo 200 1b0— | 100— | Ho 100 o 100 o 100
HeNISIOMHX OTIHBKY 200 150
Kaace Tounocru pasmepos | 6—13 r| Br—13r| 5r—131| 31—131| 31—1371{ 31—137
(no I'OCT 26645—85)
Yncno crepxHeit Jio15 | o 10 | Ho 10} Hdo 8 Jo B Her
Kateropus OTBEICTBEHHO- I i I, 11 I, 11§ Ii, IIf§ I, IIX
CTH

JIeJIEHUs IPYNNE CIOKHOCTH KOHKPeTHOH
OTIIUBKH HeOOXOAHMO COHOCTABHTL €€
mapaMeTps € HAaDAaMEeTPAMH OTIMBOK
KaxAoH H3 rpynn cnoxuocrd. Ilo Hau-
GosblieMy WYHCIY NPH3HAKOB, HO He
MeHee 4eM [0 4eThPeM, OTAUBKY OTHOCAT
K TOH HJIM MHOH rpymnne.

Jonycxkaempie oOTHIOHEHHS pasMepon
orausok. [Tof pasMepHOH TOYHOCTHIO
[IOHUMAIOT CTelleHs COOTBETCTBUN QaKTH-
YECKHX pasMepoB OTJIHBOK pasMepam,
VKa3aHHEIM B 4YepTeiKe JeTaJlH U B TeX-
HHYeCKHX YCIOBHRX Ha orausku. [eo-
MEMPUHECKYIO MOYHOCME M3TOTOBJEHHUS
OTNHBOK OLEHHBAIOT, XaX NPaBUJIO, 1O
YeTEIPEM TapameTpaM, XOTOPHMM fiB-
JSTIOTCSE  TOYHOCTH OCHOBHHIX PasMepos
OTJIHBKY, BHIIOHEHWS KPUBONUHEHHHZX
NOBEPXHOCTeH, DPACHONOKEHHSA OTHCHb-
HBHIX IIOBEPXHOCTEH JPYr OTHOCHTENELHO
Ipyra, a Takxe IIepoXOBaTOCTh JIMTOH
nosepxnoctd. [Ipu paspaGortke uyeprexa
JIATOH NeTaNH HeoOXONUMO YYecTb, 4To
donycku pasMepos SIBISIOTCA  CYMMap-
HBIMH, M OrPAHUYHTH NOTPELIHOCTH, BO3-
HHKIIHE Ha PAa3HHX CTafUSIX H3TOTOBJE-
HHSl OT/IUBKH, [0 BCEM YKa3aHHHIM mapa-
merpam. MsMeHenwe pasmepoB OTNUBOX
H3-3a JIMTEHHHX YKJOHOB B BEJHUMHY
IOUYCKOB He BXOHMUT.

ToOYHOCTE PAIMEPOB OTAMBKE SABUCHT
oT ee rabapuTHEX Pa3MepoB, CIOMHOCTH
KOHdHrypanuu, cnocofa AuThd H MpH-
Mensemoro cmiasa. C  Bospacranuem

CJIOMHOCTH M TraGapHTHHIX PasMepoB TOg-
HOCTE OTJHBOK YMEHBINAeTCS, TaK KaK
YMEHBIIAETCH  TOYHOCTE U3TOTOBNEHUS
JHTeHHEX GOPM H MOAENBHOH OCHAaCTKH,
a TaKxe CTalHJILHOCTb TEMIEpaTyPHBIX
PEXHMOB NPH 3aTBepJEeBAHHH H OCTHIBA-
HHH OT/JMBKH.

Jlns xaxporo crnocoba JMATbS Xapax-
TepeH paf (aKTOPOB, BIAHAICUHX Ha
PasMEPHYIO TOYHOCTH OTHHBOK. Hanpu-
Mep, IIPH JuThe B MeTajnuyeckue GOPMH
(JINThe MOX JaBJieHneM, B KOKHIs Y T. X.)
HA TOYHOCTH OTJIMBOK HauboJbiiee BAUS-
HHE OXAa3HBalOT: TOYHOCTb HSIOTOBJICHUS
$OpM H CTepIKHEBHX SIMHKOB, NOCTOSH-
CTBO TOJIUMHH SAIMTHHX NOKDHTHH
paboarx mnosBepxHocTe opm, UHCAO
paspenoB HoOpMBl M IJIOTHOCTHL CONpsiKe-
HHfl €€ OTAGNbHHX vacTelf, TemmepaTypa
hOpPME IpY 3aNMBKE, NOCTOSIHCTBO YCANKH
cniasa | Ap. Ha TOYHOCTb H3rOTOBNERHS
OTJIMBOK B NecyanslX (opmax IVIABHHM
06pasoM BJMSIOT TOYHOCTH H3rOTOBJE-
HHS MOJNEALHON H CTEPMHEBONH OCHACTKH,
3 TaKXKe CIocol H3rOTOBJCHHS (OPMHL
Hd MallMHaX, BPYuHYI0, CHpas HIH
cyxast dopma u T. A. [lpx xuree B 060~
JMOYKOBEE (OPMEL TOWHOCTL D23MEPOB
OTNIHBOK SaBHCHT OT TOYHOCTH H3rOTOBJE~
HHSi MOIEJNBbHO OCHacTKH, Cnocobom
xpensenusi nonydopm npu cfopxe u sa-
AuBKe GOPM (B KaKeTaX C ONOPHLIM MaTe-
puajiom unu Ges Hero) H T. 4. [1pu nuthe
N0 BHONABASEMEM MOAGNAAM TOIHOCTD
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Puc. 1. Baaumocesas Mexay pasmepa-
MH OTJIHBKH, JONYCKaMH H NpPHIYCKaMHK
Ha o6paboTKy pesaHHeM:

LA H DJI — HOMHHaAbHBIA pasMep JeTajH;
Ly v Dy — BoMHHANBENA DasMep OTAHBKH;
Lop B Dyp -~ HaHMeHBIIHR pasMep OTJHB-
K} Log m Dgyp — marGonpmuit pasmep
ornuexd; Ty — AONYCK OTJIHBKH; Z — NpH-
nyck (cpepuufi) Ha oGpaGOTKY pesaHBeM

PasMepoB OTAHBOK 8aBHCHT OT MaTEPRAIA
npecc-hopMsl ¥ TOYHOCTH ee H3roTOBJE-
HHS, MOJEeJbHOrO COCT4Ba,COCTABA Kepa-
MHYECKOTrO OKPHTHSI, CIoco6a PopMOBKH
060JI09eK nepex SalHBKOR H HEKOTOPHIK
APYTHX GaKTOpOB.

ONyCKH DasMepOB OTAMBOK peraa-
mentHpyer I'OCT 26645—85. Baaumo-
CBASL MeMAY HOMHHAJILHHM DasMepoM

RO HeoOpabaThiBaeMOHf TMOBEPXHOCTH Je-
Tajl¥, HOMHHaJLHEIM H HDPEAGN:EHBIMH
pa3MepamMn H JONYCKOM OTJIHBKH HOKa-
saga Ha puc. !, a. B3auMOCRS3L MEXIY
HOMHHaJBHLIM pasMepoMm JO o6pabaThl-
BaeMofi OBEPXHOCTH AeTajJH, HOMHHAJb-
HEM H DpeflelbHBIMH pasMepaMH OTJHB-
KH, IIPHIIYCKOM Ha CTOPOHY Ha 06paboTKy
pesaHueM H JONYCKOM OTJIHBKH IIpH
06padoTke KaX 01 NOBEPXHOCTH OTJIHBKH
oT cpoeil Gaspl nMOKaszaHa Ha pHC. 1, 6;
npu o6paGoTKe OTIHBOK THIIA TEX Bpame-
HHS WJIH IIDOTHBOTIOJNOXKHHIX NOBEPX-
HOCTel CHMMETPUYHEIX OTJIKBOK OT ofmefi
6asw — Ha puc. 1, 8.

Jonycku JHHeHHHIX PasMepoB OT/IH-
BOK 6€3 yueTa HX CMelieHHs M Kopobie-
HHS npuBeieHs B Tabd. 2. Jonyckm
YyIJIOBBIX. pa3Mepop B Iiepecyere Ha
JIVHEAHEIE He JOJIXKHBI IpeBHIaTh 3Ha-
qeruii, YKa3aHHLEIX B 3Tof Tabauue.

Ilpr HasHaueHuH JONYCKOB M MpHIyC-
KOB Ha 00pa6oTKy 3a HOMHHAJbHBHIR
pasMep Hak/JOHHBIX, KOHHYECKHX H ¢a-
COHHBIX TOBEPXHOCTEH, 33@IaHHEIX KOOp-
JHHATAMK 0T 0fHOH Gassl (KpOMe noBepx-
HOCTefl, HaKJIOH KOTOPHIX BEI3BaH QOpMO-
BOYHLIMH YKJOHAME), CHefyeT INPHHH-
MaTh HanGOJbINHE HMX pasmep.

Honycku pasmMepoB 3JE€MEHTOB OTJIHB-
KM, 06pa30BaHHBIX HBYMA HOJAYy(OpPMaMH
¥ DepNesuKyASPHEIX K IAOCKOCTH Pasb-
eMa, YCTaHABAMBAKOT B COOTBETCTBHH
€ XJ1accoM TOYHOCTH PasMepPOB OTIHBKH.
Jonyckr pasmepos aJieMeHTOB, ofpa-
30BaHHBIX OHFHOH wuacTsio ¢opMB IR
ONHHM CTepXHeM, YCTAHABJIMBAKT HA
opuu-iBa KJacca Touxee. Jlonyckm pas-
MePOR 3JIeMeHTOB, OODa30BAHHLIX TpeMs
B Gonee yacTAMM (QOPMBHI, HECKOIbLKUMH
CTEPXHAMK HJAH [OJBHIXHBIMH 3JIeMeH-
TaMu GOPMBI, & TaKkKe TOJNIIHHE CTEHOK,
pebep u GaaHNEB YCTAHABAHBAOT HA
OlMH-IBa RJacca rpy6ee. Jlonycku pas-
MEPOB OT IpeBapUTesHO 00paGoTaHHOM
[OBEDXHOCTH, UCNOJAL3YeMOH B KauyecTse
6a3k1, O JHTOH IOBEPXHOCTH YCTaHABJIH-
BAIOT HA [1Ba KJjacca TOyHee.

CraHRapToM NONYCKAeTCs YCTaHABJIH-
BATh CHMMETDHYHEE M HECHMMeTDHUHHIE
npesessHEe OTKAOHEHHS DPa3MepoB, NPH
5TOM NDEANOYTHTENHHO CleAylomee pac-
nofo¥enne noJaell JOMyCKoB:

HECHMMeTPHYHOE OJHOCTOPOHHEE «B Te-
J10» — HJI9 Pa3MepOB 3JIEeMEeHTOB OT/IHBKH
{xpoMe TONINKH CTEHOK), PaCHOMOKEHHEIX
B OAHOM yacTH QOPMHL ¥ HE MOABEprae-
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Texauaeckde Tpe6oBannst K OTAHBKAM

3. Npeaesvnbie oTkaoHERHA (MM) cmemenui *
OT HOMHMBAJbLHOIO NOJOXKEHHS 3JEMEHTOB OTJIMBOK
no NJoCKOCTH pazbema tdopmnt (xo F'OCT 26645—85)

Paccrosnne
MEXIY LeHTpH- Kaaccsl TOUHOCTH DasMepoB OTJIHBOK

PYIOLIHEME
y(:'r%oﬁcm‘amu

Mbl
(commtomno), | 1—8 | 4—b7| 56 | 70—7| 8—9r| o—10| 5 | 12 | 15—14]15—16

MM

Ho 630 0,24 03|04}050,6} 08| 1,0 1,2 1,6 | 2,0
630—1600 0,301 0,4} 05706} 0,8] 1,0} 1,2 1,6 | 2,0 | 24
1600—4000 0,40| 05| 0,6 0,8] 1,0 1,2| 1,6 | 2,0 2,4 3,0
Cs. 4000 0,50 0,6 08| 1,0f 1.2{ 1.6 2,0 | 2.4 | 3,0 | 40

* I'Ipe)lenbnme OTKJIOHEHHS] CMereHHW$i OT HOMHHAJbHOTO INOJOKEHHUS CHMMe-

TPHYHHL.

MEIX MeXaHHYeCKo#l o6paboTKe, NPH 3TOM
Jis OXBATHIBAIOIIUX 3JIEeMEHTOB (OTBEp-
CTHE) pOJNE JONYCKa paclojaraiT «B
IVIIOC», a JJIf OXBaThlBaeMblX (Baj) —
B «MHHYC»;

CHMMeTpHYHOe — JJISl PasMepoB BceX
OCTaJIbHLIX 3/IEMEHTOB OTJHMBOK, He MOA-
BepraeMbix H IOABEPraeMbIX MeXaHude-
cxofi o6paboTke.

[TpenenbHble OTKIOHEHHS CMEIIEHHS OT
HOMHHAJBHOTO TOJIOXKEHHS 3JIEMEHTOB
OTJIMBKH MO IJIOCKOCTH pasbema (opMbl
npHuBefeHs! B Taba. 3; nMpefeabHble OTKIO-
HEHHs KOPOO/ICHHUS 9IEMEHTOB OTAHBOK —
B Tabu. 4.

Crenenb KOpPoGJeHHS 3JIEMEHTOB OT-
JUBKH 3aBHCHT OT COOTHOMIGHHS pas-
MepOB ee CTODPOH:

OrHomenyne HauMenbiero raGapur-
HOTO pasmepa OTJIMBKH K HamGOJb-

HEHHE MacCH OTVIMBKH 3aBHCHT OT €e HO-
MHHAJLHOI'O 3HaueHMsi, crocoba JIuTh
H TOYHOCTH M3TOTOBJEHHS JeTajH.

Jlomyckaemsle BepXHHE OTKJIOHEHHA
MacCH OTJIHKBOK OpHBeness B Tabu. 5;
HHJKHHE OTKJOHEHHA MACCH OrOBapH-
BAIOT B OCOGHIX CJAydYadX B ueprexe
OTJIMBKH H OFpaHHYHBAIOT OTKJIOHEHHAMHE
pasMepoB JHUTOH JeTald.

Npunycky Ha o6paGoTKy OTJAMBOK pe-
3aHMEM Ha3HaAualoT C HEJbI0 JOCTHXKEHHS
3aJlaHHBIX YEPTEKOM KOHEYHOro HJH Ipo-
MEXYTOUHOTO pPa3MepOB, IEPOXOBATOCTH
AOBePXHOCTH AeTaJd M KauecTsa NOBepX-
HOCTHOTO CJIOST MeTajljla OTJMBKH. Munu-
MaJibHble IPHIYCKH ONpelessioT B 3aBH-
CHMOCTH OT KJIacCa TOYHOCTH OTJHBKH, €e
HOMHHAJIEHOTO ¥ rafapHTHOTO pa3Mepos,

WeMy . . . « « « o+ « « - . . .Cs.0,20 0,2—0,1 0,1—0,05 o 0,05
Crenenr KopoGiedns sjeMenta oI
JHBKHE & v v v o v v e e e e e s 17 28 3—9 4—10

Menrmue sHavenus crenexell Kopobie-
HHSL OTHOCHATCH K NPOCTHIM OTJIHBKaM
U3 JIEKHX LBETHHIX CIIABOB, He IIOABEp-
raeMmeix tepmooGpaborke; GoJpmine 3Ha-
YCHHSI — K CJOXHBIM, TepMHUYeCKH oGpa-
GaTLIBaEMEIM OT/IHBKaM.

Mpesenpupie OTKIOHEHHMS MacCk OT-
ARBOK. Homuwnanrsnoil maccoli OTIUBKU
ABISeTCST Macca HeTa’H C y4eTOM HpH-
HYCKOB Ha of6pabotky pesanHem. OTKJO-

TIOTOJKEHHS NIPY 3a/IMBKe, C11oco6a JHTESA
H BHJa COJaBa.

OCHOBHEIE ¥ JONOJNHHTENLHBIE TIpH-
NyCKH HA MEeXaHHYeCKyi o6paboTky (Ha
CTOPOHY) HA3HAYAIOT B 3aBHCHMOCTH OT
JONyCKOB pPasMepoB OTJHBOK H YCTaHas-
auBai0T HBX AuddepeHUHPOBAHHO  IJis
KaXAOTO 3JieMeHTa OTIMBKHM B COOTBET-
creun ¢ [OCT 26645—85.

JIinsi Kaxjgoro MHTepBaia 3SHaueHult
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4. Tpenenvupie orknonenns (vm) xopobrenuit *
anemenToB oTaMBoK (o I'OCT 26645—85)

Hurepsann
Hau60JbLIKK CreneHs KOPOOJAGHHS OTJMBKE
ra6apuTHEX
pasMepos
OTVIHBKH
(capimte—po), 1 2 3 4 6 6 7 8 9 10
MM
o 100 — ] =1 — — —— 0,10] 0,16} 0,24} 0,4 0,5
100—160 — —_ — 0,10 | 0,16( 0,24| 0,401 0,6 1,0
160—240 —_{ - 1{ - 0101 0,16 0,24| 0,40( 0,60 1,0 1,6
240—400 — | — |0,101 0,161 0,24 | 0,40 0,60| 1,00 1,6 2,4
400—630 — |0,10]0,16| 0,24 | 0,40 | 0,60 1,00} 1,60 2,4 4,0
630—1000 0,1 ]0,16;0,24] 0,40} 0,60} 1,00] 1,60] 2,40| 4,0 6,0
1000—1600 |0,16|0,24]0,40 0,60 1,00 | 1,60{ 2,40| 4,001 6,0] 10,0
1600—2400 }0,24({0,40[{0,60] 1,00 ] 1,60 2,40| 4,00! 6,00f 10,0 16,0
2400--4000 | — 0,60|1,00] 1,60 | 2,40 | 4,00| 6,00]10,00] 16,0 | 24,0
4000—6300 | — { — [1,60] 2,40 4,00 6,00 10,00 16,00 24,0 | 40,0
6300—10000} — | — | — | 4,00} 6,00 | 10,00} 16,00 24,00| 40,0 | 60,0

* [Ipenenvnpie OTKJIOHEHHS KOPOONeHHR CHMMETPHAYHH.

JONYCKOB PasMepoB OTJAHBKH B KaXAOM
PALY NPHOYCKOB TpPELYyCMOTPEHH JBa
SHAYEHHA OCHO6HO20 npunycka (1aba. 6).
Menpniee sHaYeHEHe IPUITYCKA yCTaHABIY-
BaroT AJis1 Gosiee rpyOHIX KBAaJHTETOB TOY-
HocTH 00paGoTKM Aeranefl; Gosbluee 3Ha-
4eHHe INpHIYyCKa — AJs Oojee TOUYHHIX
KBasIuTETOB (Tabx. 7).

[Tpn Gosee BEICOKHX TpPeGOBaHHAX
K TOYHOCTH pa3MepoB 06pabaTbiBaeMHIX
Retaneli, 4YeM 3TO MPEZYCMOTPEHO B
Tabn. 7, gonyckaercs yBeJHUEHHE OCHOB-
HOro TpHIycKa jo Oamkafimero GoJb-
LIEro 3HaueHHS H3 TOTO e psja.

OcHOBHEIE TIDHNYCKHM HA3HA4AOT Ha
pasMepH moBepxXHoOCTe# OTIHBKHM, Haxo-
JAMUXCA IPH 3aJHBKE CHH3Y UM COOKY.
Ha noBepXHOCTH, PACIONIOMEHHBE NPH
SaJIBKE BBeDPXY, HONYCKAeTCS YBEJHYH-
BaTh MNPHNYCK 10 3HaYeHHST, COOTBET-
CTBYIOIIErO CHASHyIOWeMy PSRy NpHIycC-
KoB (cM. Tabi. 6).

Honornumensvusii npunyck (taba. 8),
KOMITEHCHDYIOIGHH OTKJIOHEHHS paclo-
JIOXKEHHS SJIEMEeHTOB OTJIMBKH: KopoGJe-
HHe, CMelleHHe 0 IJIOCKOCTH PasbeMa,
HOTPEIHOCTE PACIOJOXKEHHS 06pabaThi-
BaeMOH IOBEDXHOCTH OTHOCHTENBHO Ga-
8Bl 06paGOTKH, HA3H2YAIOT B TOM CJAy4ae,
€C/IM HauGoJbluee H3 NPEAeNbHBIX OTKIO-
HEHHH PacnoMOKeHHS NPeBBULaeT M0J0-

BHHY JOMycKa HA COOTBETCTBYIOMHHR
pasmep oTausBku. Obwud npunyck Ha
MEXaHHUeCKyl 0O6paGoTKy YCTaHaBIAH-
BAIOT PAaBHBIM CyMMe OCHOBHOTO H JONOJ-
HHTEJLHOTO IPHIYCKOB.

Pexomengyemuie 8 I'OCT 26645—85
KJaccul TOWHOCTH pasMepoB H Mace
OTJIMBOK H Psijibl IPHNYCKOB HA MEXaHH-
9ecKkyi0 06paGoTKYy OTJIHBOK AAA Dpas-
JHYHEIX CHJI3aBOB H CHOCOOOB JIMThA
npusefeHsl B Taba. 9.

Obecneserue mouHOCTU MUMAHOBbLX OM-
AugOK TIpeAcTaBiferT COO0H CIOKHYIO
TEXHOJIOTHUeCKyI0 sazauy. [lommmo 06-
HHEX AJIS JHTeHHOTO NPOH3BOACTBA (ak-
TOPOB, BHI3LIBAIOIMX NOIPEMHOCTH Teo-
MEeTpHYeCKOH POpMEI OTIHBOK, HPH PO~
H3BO/ACTBE THTAHOBHIX OTAHBOK REHCTBYIOT
JionogHTeNbHEE (aKTOPH.

Tak, GoJipIUyI0 NOrpPerHoCTh BH3H-
BAlOT OTKJQHEHHs 3epHOBOrO COCTaBa
rpadHTOBOR CMeCH, CymIKa H [pPOKajlH-
BaHHe HOPM, BHI3HIBAIOIHE 3HATHTENLHEIE
H3MeHeHHs pa3mepoB. BrICOkuHA ypoBeHn
LEABJIEHHS MeTaJ1a Ha GopMy OPH UEHTPO-
6exxHoft 3anuBke ofycioBAHBaeT Jedop-
Manuio $opm H T. 1. Bee 3TO NPHBOXUT
K TOMY, 9YTO TOYHOCTE THTaHOBEIX OTJIH-
BOK OKa3bIBaeTCSl HECKOJNBLKO HHXE, yeM
TOYHOCTE OTJIHBOK M3 ADYTHX CILJIaBOE,
HNONYYEHHHIX AHAJNOTHYHEIME METOHAMH.
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5. BepxHue npefesnbHne oTKIOBenns (%) MacCH OTJIHBOK

Kr

HBIX Macce

HEeTepBannl
HOMHHaJlb-
(cabllIe—70),

250—630

630—1 000
1000—2 500
2 500—6 300
6300—10000
1000025000

999099999000V

Cs. 25000
KpP

HHurepsanasnt
HOMHHaJb~
HBIX Mace
(cBHILIE~—R0),

WU O 28828380
ONOSH @ LOLLIZIBARLILD
ST
005%000%%%0%%000%2
HENOCOWA—NOCOWNHRO2DD 4

SoS~a®© —aeorego

ey




Iponomxenne Taba. 6

22,
25,
42,0
50,0

21,0
24,0

20,0
23,0

Pap npunycka
4

o

-

NPOEKTHPOBAHHE OTJIHBOK
(MM, He Gosee)

OK pe3anueMm

Ha 06paGoTKy OTAuB

14
6. OcHoBEBIE TPHIYCKH

WK ‘(OY—ommeEd)
MogHirLo godow
-eed  HMAuOY?

16,0

8,0—
10,0
12,0—

Pag npunycka
4

N

-

WN ‘(OX—ommdaD)
HOgHILO  wodan
-eed HMIAUmOYY
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7. Kaacce TounocTH pasmepoBs OTAHBOK B 3aBHCHMOCTH OT TOYHOCTH pa3mepoB aetaJed,
noaysaeMnx npr ofpaGorke pesanuem (no I'OCT 26645—85)

Kaace
TOYHOCTH
pasMepos

OTJIIHBOK

137

357

67

9—16

TounocTs
pasMepoB
Zetagned,
noJsyuae-
MHX IpH
obpaborke
OTJIHBOK
pe3anueM,
KBaJIHTETH

IT9 n
rpyGee

IT8 u
TOUHEE

ITI0 n
rpyGee

IT8—IT9

ITll n
rpyGee

IT9-—IT10

ITi2 u
rpy6Gee

1T9—IT11

IT13 u
TpyGee

ITI0—IT12

Henocratounass TouHocTs (acOHHBIX
OTJIHBOK MOET CIYXHTb MDelNSTCTBHEM
K NPHMEHEHHIO THTaHAa AJif KpynHoraba-
PHTHHIX feTajell W jeTajell C TOHKHMH
CTeHKaMmH, M8 KOTODHIX TNOJe JomycKa

8. Honosnurennnbie NPHNYCKK
Ha 06paGoTKY OTJIMBOK De3asHeM

Ronyck HanGoabluas
pasmepa norpeiiiocth | [fonoana-
OTAHBKH pacnono- TeALHBIA
(cBHille—aG) KeHHR apHnycK
(cBRimIe—fRo0)
MM
o 0,06 | o 0,12 0,1
0,06—0,08 | 0,03—0,12 0,1
0,12—0,16 0,2
0,08—0,10 | 0,04—0,16 0,1
0,16—0,20 0,2
0,10--0,12 | 0,05—0,16 0,1
0,16—0,24 0,2
0,12—0,16 | 0,06—0,20 0,1
0,20—0,30 0,2
0,16--0,20 | 0,08—0,20 0,1
0,20—0,30 0,2
0,30—0,40 0,3

COH3MEPHMO C TOMMHHOM cTeHKkH. HHoraa
CMEIMa0T CHMMETPHYHOe NoJe HOmyCKa
B CTOPOHY YTOJUIEHHS CTEHKH, YTO PaB-
HOCHJILHO YBeJHMYEHHIO HOMHHAJLHOTO
pasMepa. OfHAaKO 5TO NPHBONUT K YyBe-

ITpoponxenne tabn. 8

Hau6
&g‘:};‘;‘; n:rl;e%l:zx Jonoiun-
OTNHBKH pacnono- TeJbHAIA
{cBBime —a0) (CB;KIEI‘EEAO) NPHITYCK
MM
0,20—0,24 } 0,10—0,24 0,1
0,24—0,40 0,2
0,40--0,50 0,4
0,24—-0,30 | 0,12—0,24 0,1
0,24—0,40 0,2
0,40—0,50 0,3
0,50—0,60 0,5
0,30—0,40 | 0,15—0,30 0,1
0,30--0,40 0,2
0,40--0,50 0,3
0,50—0,60 0,4
0,60—0,80 0,6
0,40—0,50 | 0,20—0,40 0,1
0,40—0,50 0,2
0,50—0,60 0,3
0,60—0,80 0,5
0,80—1,00 0.8
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Tlpononxenne tabn. 8

.

Tlpopomxenne taba. 8

HaxGonbwmas
lﬂ‘;‘,}g;‘; ri?é%%:gﬁ-z Bononng- Iﬂgﬂ;f; norpemHocTs | [ oONOMHH-
OTNHBKH pacnono- Tenbﬂug OTAHBKE pfxcer:io;ﬂo- ;%J;l;]l-;’i::
(cpsiwe—no) (csﬁix}gfgo) npHRye (eBtime—ro) (cBEIIE—70)

MM MM
0,50—0,60 | 0,25—0,50 0,1 1,2—1,6 0,6—1,0 0,2
0,50—0,60 0,3 1,0—1,2 0,3
0,60—0,80 0,4 1,2—1,6 0,6
0,80—1,00 0.6 1,6—2,0 1,0
1,00—1,20 1,0 2,0—2,4 1,6

2,4—3,0 2,4

0,60—0,80 | 0,30—0,50 6,1
0,50—0,60 0,2 1,6—2,0 0,8—1,2 0,2
0,60—0,80 0,4 1,2—1,6 0,3
0,80—1,00 0,5 1,6—2,0 0,8
1,00—1,20 0,8 2,0—2,4 1,2
1,20—1,60 L2 2,4-3,0 2,0

3,0—4,0 3,0

0,8—1,0 0,4—0,6 0,1
0,6—0,8 0,2 2,0—2,4 1,0—1,6 0,3
0,8—1,0 0,4 1,6—2,0 0,4
1,0—~1,2 0,6 2,0-2,4 i,0
1,2—1,6 1,0 2,4-3,0 1,6
1,6—2,0 1,6 3,0—4,0 24

4,0—5,0 4,0

Lo—12 ) 0008 1 02 24-30 | 1,220 | 03
1,0—1,2 0,5 2024 9.8
12—16 0.8 2430 2
L6—20 12 3,0—4,0 2,0
2,0—2,4 2,0 2050 5.0
T ’ 5,0—6,0 5,0

JIAYEHHIO MacChl HSAENHH U NMOBHIIEHHIO
pacxoja Meranja.

TpeGoBanns K INEPOXOBATOCTH NG-
BepPXHOCTE OT/IMBOK, OF COCTOSHHS IO~
BEDXHOCTH BO MHOTOM 3aBHCAT cyxe6-
HHle CBOMCTBA (NPOYHOCTB, H3HOCOCTOMH-
KOCTb, KOPPO3HOHHASL CTORKOCTL, HOJArO-
BEUHOCTb M AD.) H TOBaDHHIH BHJ JHTHIX
Zeranedl. Ecam xe nmuras perans npep-
HasHayeHa AJs paboTHl B NIOTOKE rasoB
HJIH XHEIXKOCTER, TO OT COCTOSTHHS JAHTOH
NOBEPXHOCTH 34aBHCAT TaKHE XapakTe-
PHCTHKH, HallpHMEp, HacocoB, TYpGHH,
BEHTH/ISATOPOB, KaK MX NOAAYa HJAH HOJ-
ropeysocte. Kpome toro, wem meHsire
IIEPOXOBATOCTE IIOBEPXHOCTH OTJMBKH,
T€M OHAa TOYHEE, TEM MeHblUe HPHNYCKH
Ha 06paloTRy De3aHMeM H TPYHAOeMKOCT:
9TOH ONepalHH K Sa4YHCTHBIX paloT.

KagecTBo noBepxuocTedl OTIKBOK B lig-
JIOM OLEHHBAIOT MO CTENEHH MX HIEpoXo-
BaTOCTH M HAJHYHIO TOBEPXHOCTHHIX
JieGeKToB B BHIE HEOTAENHMOrO NIPHIrapa,
HapOCTOB, OKCHJOB, BOJXHHCTOCTH ¥ ADY-
rux HeposHocTeft. TpeGoBanHs K Iepo-
XOBaTOCTH NOBEPXHOCTeH OTJIMBOK yCTa
HABJHBAIOT HCXOAS M3 HX PYHKUHOHANL-
HOT'O HasHa4eHHH.

B coorsercrsun ¢ TOCT 2789—73
YKasHBalOT HanGo/blIee HAH HOMHHAJL-
HOe 3HAYCHHe (IMANas’0H 3HAYEHHH) Cie-
AYIOmHKX NapaMeTpoB: CpenHero apudme-
THYECKOrO OTKJIOHEHHS Ra, BHICOTH He-
poBHOCTEH npoduis HO LeCATH Touxam Rz
MM HaubosbIneli BBICOTH HEPOBHOCTEH
npoduis Rmaxy W 6asoBOM MAHMHBI, Ha
KOTOPO# NPOHCXOAMT ONpelejesye napa-
MeTpoB (puc. 2). B tpefopannsix K wepo-
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9. Knaccn TOYHOCTH Pa3MepoB M MAacC OTJAMBOK, PAAB NPHBYCKOB
Ha 06paBoTKy pe3anueM OTJHBOK NPH DasJHYHBIX CHOCODAX JHTHA

KaaccH TOYHOCTH
pasMepoB H MacCc OTJIHBOK,

Hau6omsWHR | pgney HPHNYCKOR ISl CJABOB
ra6apuTHHR | rempepatypo#t naassennus, °C
Cnocof ABTLA - pasMep
OTJINBKH,
* MM HuXe BHIUE
700 700
3r—5 3—6
Tlon nasnennem B MeTaLAHYeCKHE HOPMEL
o 3—6 4—Tr
CB. 100 1 1
3—6 4—Tr
B kepamuyeckse ¢OpMH, N0 BHIJIAB-
#AACMBHIM H BBDKHIaEMBIM MOJEJSAM 47 5r—7
4—9 5r—10
Ho 100 —2 1—3
B KOKWID M [OZ HU3KMM HNaBJCHHEM
B Merajnueckne dopmu Ges crepxHed Cs. 100 5r—10 5—Ilr
H C NECYAHRIMH CTEDXKHSAMH; B IIeCHAHEE Jio 630 1—3 13
bopMbi, OTBepXKIaEMbIE B KOHTAKTE C
OCHAaCTKOR 5117 6—11
Cs. 630 i3 51
6—11 Tr—12
Ro 830 | 5= Pt
B mecuanme (opmm, OTBepXKA2EMHE BHE
KOHT2KTa C OCHACTKOM; IeHTpOoGexubii; Cs. 630 7—12 8—13r
B CHIpBIE H CYyXHe mecqansle GopMel fio 4000 2—4 3—5
8—13t 9r—13
Csn. 4000 3°F 376

.

[Ipameuanue B ugcamrene yKasaHm KJacchi TOYHOCTH

pasMepoBr H

Macc, B 3HaMeHarejsie — PAABL [IPANYCKOB. Menbne SHAYCHHS] OTHOCATCA K INPOCTHIM
OTAHBKAM H YCJIOBHAM MacCOBOrO aBTOMATH3HPOBZHHOI'0 NPOH3BOJACTRA; 6oablnne
3HAYEHHS — K CJOXHBIM OTVIHBKAM MEJIKOCQPHX':IHOFO HJH €NHHHYHOTO NPOU3BOACTBA,
Cpefnne ~— K OTJINBKaM CPE,HHEI:I“ CJIOXKHOCTH H YCJOBHSAM MEXaHH3HDOBAHHOTO Cepﬂﬁ-
HOTO MpoM3BOAcTBA. KJacCH TOYHOCTH MAace ARO/KHBEI COOTBETCTBOBATH KJaccam ToY-

HOCTH OTJIHBOK,
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Puc. 2. Cxema npobuis 1MOBepXHOCTH:

! «- GasoBasi AJ¥Ha Y4aCTKa NOBEPXHOCTH, BHOGUpPaeMas AJisi H3IMEPEHUS WEPOXOBATOCTH; M =

cpenuss JHHUA NpodHis;

Rmax — HaHGoibllast BHCOTa HepoBHOCTel npodnas; Smy; — cpea-

Hulk mar mepoBHocTedl npoduas; Hy pax B Hy i — OTKJIOHEHHS COOTBETCTBEHHO NATH
HaHGO/bIIHX MaKCHMYMOB H MUHEMYMOB npoduas; S; — cpepuuit mar HeposHOCTel mpoduas
no sepmu#aM; By max ¥ Ay min ~— PAacCTOSHHA OT BHCIIHX TOYEK HATH HamGOJABIIHX MaKCH-

MYMOB H OT HHSUWHX TOYEK NATH RaHGOABLIHX MUHHMYMOB RO JHHHH, DapajieibHofl cpegHelt
¥ He nepecexawileff npoduib; y, — PaccTosHHEe MEXAY MOGOR Touko#i npobmuas u cpepned

NWHHel; p -— yPOBeHb CeueHHs npoduis

XOBaTOCTH He YUUTHIBAIOT AedeKTH JHTOR
NOBEPXHOCTH, ACINYCTHMEIE PasMepH KO-
TOPHIX OrOBAPHBAIOT OTHEIBHO.
CooTmeTcTBHE  IIEPOXOBATOCTH  IIO-
BEDXHOCTH TeXHHUECKHM YCJAOBHAM OIe-

a)

o)

8)

2)

a)

HUBAIOT Ha OTVIHBKAX, IOBEPXHOCTH KOTO-
pblX mNOABeprajgack OYHCTKE (ApoCelo,
MeTaJJIHYeCKUM NIeCKOM H JpP.) B COOTBET-
CTBHH C YCTaHOBJeHHOf TexHosoruef.
3ameps! NPOBOAAT HAa yyacTKax HoBepX-
HOCTH OTJHBOK, JHIIEHHBIX JIHTEHHBIX
JedexToB.

Ha puc. 3 nanm npodusorpamms Ju-
THX NMOBEPXHOCTe H NOBEPXHOCTeH, IO-
AyueHHHXx  mramnoBkoil.  [Ipoduao-
TPAMMBl CHATH BO B3aHMHO MepHeHiH-
KYJASDHEIX Hampas/leHHsX Ha Ga3oBOH
JUIAHE 4 MM; 3a HayaJo OTCYeTa MPHHATA
BOAAMHA MHHHMMaAbHOR rayGuunl. Xa-
paKTep MHKDOHEDOBHOCTeHl IOBEPXHO-
crefl, 06pa30BaHHRIX INTAMIOBKON , OJIHKE
BCETO K XapakKTepy MHKDOHEpOBHOCTEH
MOBEPXHOCTE!  OTJMBOK, TNOJYYeHHBIX
JAuTheéM TOJ AaBjeHHeM, jajlee — K MO-
BEPXHOCTSAM OTJIMBOK, TOAYYEHHHIX B IT€C-
yaHuXx Gopmax, pydyHO# MM MamHHHOM
($hopMOBKOl, BCTPAXHBAHHEM.

[llepoxoBatoCThL MHOBEpXHOCTER OTJIH-
BOK B 3aBHCHMOCTH OT HX Pa3MepoB, BHIA

Puc. 3. IlpodunsorpaMMel noBepxHOCTEH
OTJIMBOK M3 AJIOMHHMEBEIX CIL1aBOB, TIO-
JIYYEHHBIX Pas/IHYHBIMH CLIOCOGAMH JHTbA
H o6paGoTKO! JaBjeHHeM:

a -~ MamuHHaa (opMOBKa NpeccoBaHHEM;
6 — nuTbe NOJ AlaBJIEHHEM; 8 — JIHThE B Ba-
KYYM-[JleHOuHbe (GOPME €  KHPKOHOBBIM
DOKPLITHEM; & — FopsYast WTaMOoBKa; 0 —»
XONOAHAS IITaMIIOBKA



N Texandeckue TPeGoBaHNA K OTAUBKAM 1)
* 10, IepoxoBaTeCTh nosepxHoCTell OTAHBOK,
NOJiy4yaeMBIX PA3JHYHBIMH ONMOCOGaMH JHThS
[epoxosatocTh Rz (Ra) (MKM)
Maxcumannhan nosepXxHocTe#t OTAMBOK
Cnoco6 pasMep OTJIHBKH
ARTHA (cBriine—pgo), H3 ANIOMHEKe-
MM BHIX X MarHue- | B3 LHHKOBHIX u3 GPOE3B
BHIX CNJZBOB CIJiaBOB H JIaTYHH
I Io 500 o 20 Jo 20 Jlo 40
(2,56—0,32) (2,5—0,32) | (2,5—1,25)
B o 100 10—80 10—40 20—80
100—200 10—80 10—80 20—80
200—500 10—80 — 20—-80
O Ho 200 40160 80—320
200—400 40—160 — 80—320
400700 40-—160 _— 80—320
r Ho 800 20 10—20 40-—80
K Jo 500 20—160 20—120 40—320
HI, Jlo 500 10—80 10—40 —_
[T npu dopmosxe:
pYyuHOH Ilo 800 80—320 — 160—630
Ho 1500 160—320 —_ 320—1000
Jo 200 40—160 _ 80—320
O] o | 300400 80—320 — 160—450
P HH 400—700 80—320 — 160—450
700—1200 160-—450 —_ 160—630
BaKyym-Ije- 150—800 40--80 — 40—120
HOYHOH 800—1200 40—160 — 40—160

CmjaBa M crpocofa JHThSL TPHBENEHA
B taba. 10.

HaunGosee Hu3kas mepoxosaToCTh I110-
BepXHOCTeH OT.THBOK MOMKeT OblTh HOCTH-
T'HYTa [[PH BLICOKOH KYJbType MPOH3BOA-
CTBa M INIPHHSITHH CHENHAbHEIX TEeXHO-
JIOTHYECKHX Mep, CHHKAKMUX UIepPOXO-
BaTOCTh TOBEPXHOCTH.

IHepoxoBarocTh  MOBEPXHOCTH  OT-
JIMBOK, TNOJIyYEHHHX JIHTheM B NecuaHnie
topmbl, cHuKaercs mpH HomGope CocTa-
BOB (POPMOBOYHEIX H CTEPIKHEBBIX cMeceh
H cnocofa HX yIJIOTHEHHS, a TaKxe NpH
HaHECEHHH KpPacoK, Ha pabouHe IOBEpPX-

HOCTH (opMHL.

Xopomue pe3yabTaTH 10 CHIXKEHHIO
[IEPOXOBATOCTH ~ faeT  MeTaLIH3alus
rloBepXHOCTeH hopM M cTepxuel. Meran-
JIAYECKOE MOKPHITHE HAHOCAT PasHbIMK

criocobamu: SJIeKTPOMeTaJIJIHBaU.Heﬁ, i
pacnblIeHneM NOopoIKa ALETHJICHO-
BOBAYUWHLEIM  ILJIAMEHEM, 11JIa3MEH HEIM

HanblJIGHHEM H Ap.

Jdas snekTpoMeranIM3anMH  NOBEPX-
Hocrelt ¢opM H cTepxHEH MCHOAb3YIOT
Meraqan3aropsl THma IM-14.  Ilaas-
MEeHHOe HamnblIeH}e NPOBOLAT C ITOMOULbIO
IpOMBbILIIEHHHX yeTaHosok Tuna YTIM-3



Lo DPOEKTHPOBAHHE OTJIMBOK

# YIIM-6 uiau ucnoabsywT ChHenuaibHO
000pyROBaHHHE AAA STHX Ieaefl mias-
MeHHHIe TFOpe/iKd. B kauyecTBe Hanbiis-
eMBIX MATEDHAJIOB NPHUMEHSIOT HOPOUIKH
PA3AMYHHIX  MeTalloB, CHJABOB H
OKCHJOB,

llpu autbe moA KaBieHHEM HIEDOXOBA-
TOCTb  MOBEPXHOCTEH OTJAMBOK  CHH-
Xaercs NP NOBBLILIGHHH KayecTBa paGo-
4uX noBepxHocrefl mpecc-bOpPM, KCOOMb-
80BAHWH  HEOGXOMUMBIX  CMA30YHBIX
MarepuaioB, a Takxe NPpH paduHHpo-
BAaHMM DacnJaBoB OT OKCHAOB H Ta3eB,
nogfope  COOTBETCTBYIOWEH  TeMnepa-
TYPH 3aJIMBKH PacIiaBa H BAKYYMHDOBa-~
HHH npecc-GopM.

Bonbmoe BausHue HA IIepoxosa-
TOCTB MOBEPXHOCTH OTJIHBOK OKA3LBAeT
creneHbh usHoca npecc-GopM, KoTOpas
YBEIHYHBAETCH C YBEJHYEHHEM YHCI4
B3TOTOBJAEMBIX OTVIMBOK.

CHuXenue 1IePOXOBATOCTH HOBEpX-
HOCTH OTJHBOK NPH JHTb€ B KOKHJb
MOXKeT OBITb JOCTHCHyTa OJarofaps CHH-
JKEHHIO IIEPOXOoBaTocTH palouux mo-
BEPXHOCTEH KOKHJAEH H BO3MOXHOCTH
peryJupoBath TeMmieparypy 3aJHBKH,

3HaueHus LIEPOXOBATOCTH Rz moBepx-
HOCTefl THTaHOBHIX OTJHBOK B 3aBHCH-
MOCTH OT BHAa JureiiHofi GODMHB npHBe-
JEHBl HHXKE:

Dopusy Rz

Habusnete rpapurospie . . . . 20—80
ObosouxoBrte rpagurosme . . . 20—40

Ipeccosannmie rpaduroBee . . 20—40
I'padutoBEEe DO BHINAABIAEMBIM

MONEJAM . . . . . . . . . . 10—40
Meranntnveckne Kokpin . . . . 10—40

Cneiyer OTMeTHTb, WIO NpHMEHEeHHe
Gonee Menxux pakunii rpaduTOBHX
MIOPOLIKOB € LEJbI0 YMEHbIIEHHS 1Iepo-
XOBATOCTH MOBEPXHOCTH OTJIHBOK M3 TH-
TAHOBHIX CIVIaBOB OTPHIATEILHO CKa-
3nIBaeTCs Ha APYTHX CBOACTBAxX OTJIHBOK
(reoMeTpHYECKOR TOYHOCTH, XHMHYECKOR
ONHOPOJHOCTH TIOBEDXHOCTH H Ap.).

Cnennanphpie TPe6oBaKMs K OTIHBKAM.
Kpome o6mux TeXHHYECKHX TpeGoBaHuil,
K OTJIMBKAM 4acTO NMPEeIbABASETCS LebH
pAA chnejMalbHHX TpeGoBanuii, omnpe-
nensieMnx  QYHKHHOBAJBHBIM = Ha3Haye-
HUeM U YCIOBHAMH paGOTH JHTHIX KeTa-
Jeft B MamnEax, 060pyAOBaHHHU HIH IPH-
f6opax.

Hegoropnie H3 crenualbHEX TpeGoBa-
HHM K JINTBIM JAETaJdAM [IJjsi Pas/HYHEIX
YCI0BHH HX DaGOTH:

2EPMEMUHHOCG ~— NIPH  [IOBBILIEHHOM
JABJeHHH rasa HJH KHAKOCTH (OGBIYHO
0,6—30 MIla) H B BaKyyme
(TOCT 5197—85): Hu3KOM — AaBieHHE
menee 100 Ia, cpennem — 102—10-1 [1a,
BricokoM — 107*—107¢ Tla, csepxBHcCO-
KoM — Gosiee 1078 Ila;

KOPPO3UOHHAA CMOLKOCMs B Pa3imd-
HEIX XHAKHX HJIH rasoo6pasHBIX arpec-
CHBHEIX CpelaX, 4acTO IPH NOBHIIEHHBIX
Ao 70—300 °C remueparypax;

u3HOCOCMOLKOCMy B y3JaXx TPEHHS Ka-
4eHHs WM CKOJbXKEHHS C TBEPAHM UJIH
KUAKAM CMa3049HHM MaTepHaloM WIH
6e3 Hero;

mepmMocmoinocmes, ecii paboynit npo-
Hece yala NPOXOAHT HPH NOBHILIEHHEIX
TEMIIEDATYPaX HJIH B y3le HeH3GEXHO
INOBHILIACTCST TEMIEPATYPa;

cmabuabHocms pasmepos TPH 3HAKO-
nepeMeHHBIX Harpy3KaX MJM OpPH [OBH-
IIEHHHIX TeMNepaTypax, BhISHBAKOIMUX
KopoGJieHHe JeTaJeil;

0exopamusHocmes — BO3MOXKHOCTL Ha-
HECeHHsl IaJbBaHHYECKHX; XHMHIYECKHX,
AndQySHOHHEIX HJIH JAPYTHX BHAOB I10-
KpHiTHA Npu paboTe OTAMBKH B arpecCHB-
HbIX Cpelax, MPH MOBHIIEHHHX TeMIe-
parypax, a Takmxe AJs YJyuHUICHUs ee
TOBapHOI'O BHJA.

CrrerirainHele TpeGoBaHusl K OTJVIHB-
KaM OroBapHBAaIOTCA B TEXHHYECKHX YCJIO-
BHSIX HJIH HENOCPEACTBEHHO B UEPTEXKE
autofl Aerand. DTH TpebGopanusi obecne-
YKBAOTCS TpexJe BCero BHGOPOM JIHTeH-
HOTO CIJlaBa, B MAKCHMAALHOR CTelneHH
OTBeYaomero QyHKIMOHaJILHOMY HasHa-
YeHHI0 OTJAMBKH, PalMOHAJLHOCTHIO TeX-
HOJIOTHYECKHX NPONECCOB H3rOTOBJEHMS,
MeXaHH4eCKOR M TepMuueckoit obpador-
KO OTJIMBKH, a TaKKe CHelHaihHOR
OTASNKOH NOBEPXHOCTH JHTBIX JeTa’xeil
ISl HaHECEHHS DAa3’IMYHEIX AEeKODaTHB-
HHX, SalHTHHX, TEIJIOCTOAKHX H IpY-
THX BMAOB NOKPHITHE.

B mponecce M3roTOBJIEHHS JHTOR Je-
TalM WK TOCHe €ro 3aBepuieHus Mpeny-
CMaTPUBAETCSl IPOBeJEHHE DPa3/IHYHBIX
HCOHTAHHH, TapaBTHPYIOIHUX COOJII0-
JleHue 3aJaHHEIX YEPTEXKOM HJIH TEeXHH-
YeCKHMH YCJOBHfIMH CIENMANLHHX TeX-
HHYeCKHX TpeboBaHHM.
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2. TexHoAOrHYHOCTH
KOHCTPYKUMI JUTHX AeTajeR

O6mue TpeGopaHMs TEXHOJOrHYHO~
£TH NPH NPOCKTHPOBAHHM JHTHIX JAera-
aelt,  TexHONOrHYHOCTE  KOHCTPYKUHH

3aroTOBKH — COROKYITHOCTh CBOHCTB,
NPOSIB/IIEMHX B BO3MOXHOCTH ONTH-
MaJbHBLIX 3aTpar TPyAa, CpPeicTB, Mare-
PHANIOB M BpEMEHH I[IPH H3TOTOBJCHUH
3arOTOBKH, a TaKxe B OGECNeyeHHH Tex-
HOJOTHYHOCTH H3TOTOBJAAEMOR Ha Hee
JleTasd.

Takum  obGpasom, TeXHOJOTHIHOH
MOXKHO CYMTaTh TAKYIO KOHCTPYKIHIO
JIETOH AeTaju, KoTopas B MaKCHMalbHOR
CTENEHH OTBeyaer TPeGOBAHHMAM KaK JIHK-
TefHOR TEXHOJOrHMH, TaK M TEXHOJOTHH
MexaHuuecko#t oSpaborku. OT TexHOIO-
IHYHOCTH KOHCTDYKUMH JHTHX JeTajel
3aBHCAT KA4YeCTBO OTJIMBOK M H3JEPMHKH
IPOM3BOACTBA NpPH HX H3TOTOBJCHHH.
Jnst cospanus TeXHOMOTHIHOM KOHCTDPY K-
MM JHTOH JleTalll KOHCTPYKTOPY K
TeXHOJOTY-IHTeHIIHKY HEOGXONNMO yUH-
THIBATh MHOro $aKTOpPOB, BJHSAIOMIMX Ha
TexXHONOrHYHOCTh, K TakuM daxrTopam
OTHOCSITCS:

(baxTOPH TeXHOJIOTHYHOCTH NpUMeHse-
MOro cniaBa—QH3HKO-XHMUYECKHE, JIH-
TefiHEle, TexHOJOTHYecKHe (CBapHBae-
MOCTh, 06palaThiBAEMOCTs pe3aHHeM) H
CrenHaJbHLe CBORCTBA;

($aKTOpH, XapaKTepH3ymHe BHOpaH-
HBHIR METOR JMTbS, ~— TOYHOCTL pasme-
POB, EPOXOBATOCTh NOBEPXHOCTH, HMpPH-
nyck Ha o0paGoTKy pe3aHueMm, rapaHTH-
POBAHHBIE IOKA3aTeJH MJIOTHOCTH, CTPY K-
TYPH Y MEXaHHYECKHX CBOMCTB OTJIHBOK,
OrpaHuYeHHe Maccs!, pasMepoB H CJOXK-
HOCTH KOH(UI'YPauHH OTIHBKH, HaJIHYHE
cienHpuYeckux edekToB M LONYCTH-
MOCTL HX MCHpPaBJeHHS 3aBapKO#l H JApYy-
THMH METOZaMH, BO3MOXKHOCTH 3aBOAA-
H3TOTOBHTENS;

daxTopsl TexHOMOrN4NOCTH 06PaGOTKH
pesannem — reomerpuueckas gopma or-
JHBKH, DAaCcnoJIOXKeHHe OTBepCTUH, HpH-
JIMBOB, 6a3 Uil MeXaHuyeckol o6paboTky,
BO3MOXHOCTE IpefBapuTesNbHOR ofpa-
60oTKH nepen 3aBapko#i NedexTOB, BO3-
MOXHOCTb CcTabHAH3HDPYIOMWeER TepMuye-
CKO# 06paGoTKH, Ha/lHyHe TepMHue-
CxOH H XHMHKO-TEPMHUECKOH omepanuil,
IPHMeHSEeMEIe 3aUlUTHEE IOKPHTHS, Crie-
LHaJLHBIE METOAB * HCOBITAHHA H KOH-

TPOAL PasMepoB B npouecce 06paboTxH
AeTaJH.

Yuer yxasausex GakTOpOB Ha CTaAHH
HPOEKTHPOBAHHS JIHTOR JE€TalH I103BO-
JITeT MaKCHMaJILHO NPHOIH3HTE OTIHBKY
0O pasMepaM M KOHQHI'YpaLMH K OKOH-
yaTelbHO 0GpaGoTaHHON Herajd H ofe-
CIleyuTh HaMMeHbINHe 3aTPaTel Ha ee Hu3-
TOTOBJIEHME B JHTEHHOM H MEXaHHYECKOM
nexax.

JIns OUeHKH TeXHOJOTHYHOCTH CO3/aH-
HOW KOHCTPYKLHMH HCIOJIB3YIOT TOKa3a-
TeMH TEXHOJOTHYHOCTH, TJIABHBIMH U3
KOTOPHIX SIBJASIIOTCS YAeNbHas MaTepHa-
JIOBMKOCTS , KO9(G)HIIHERT HCNO/b30BANUS
metamta (KHM), kosdduupent neobpa-
GoranHoli noBepxuocTy (KHIT), TozrocTs
reomeTpHueckuXx ¢opm (oueHuBaercs HO
CTeNleHH COOTBETCTBHS pa3MepoB OT-
JUBKH PasMepaM, 3aJlaHHBIM B yeprexe,
H OPHNYCKY Ha 06paorTKy pesanuem),
VAeNbHAS TPYLOEMKOCTh H 0GpadaThiBae-
MOCTb pe3aHHeM.

INoxazatenem KMM . naspipaoT OTHO-
MIEHHe MacChl I'OTOBOH JeTasH K Macce
3aTOTOBKH, XapakKTepH3yiollee  KOJIH-
YeCTBO MeTaasa, KOTOpoe HeOOXOAUMO
YAJIHTh npH 06paGoTKe OTIMBKHM pe3a-
HueM; DokasateneM KHII — ornome-
HHe Heo6paboTaHHOH pesaHueM NOBEpX-
HOCTH KO Bcefi [OBEDPXHOCTH JeTalH,
XapaKTepH3YIOIee I'eOMETPHUIECKYIO TOY-
HOCTb H3rOTOBJIEHHA AETaNH H KaueCTBO
ee moBepxHOCTH. [lo 3HaueHWsAM STHX
ToKa3aTeseffl MOXHO CYIHTb O TPYHOeM-
KOCTH H3TOTOBJIEHHA, a MO 3HAYCHUSM
KUM -— eme u AONOJHHUTENLHO O CTOH-
MOCTH MaTepHasa, HAYIIEroc Ha H3ro-
TOBJEHHE AeTaslu.

OpHoft M3 TVIaBHHIX ONEHOK TEXHOJAO-
THYHOCTH KOHCTDYKIMH fBJAsfeTcH ee
9KOHOMHYHOCTh,  ONpefeasemas TPY-
JOEMKOCThIO €e H3TOTOBJEHHS H Cele-
CTOMMOCTbI0. TEeXHONOrHYHbIE OTJIHBKH
NOMYYal0T ¢ MHHHAMAJLHEIMH 3aTpaTaMH
(BriOYas 3aTpaThl JHTEHHOrO H Mexa-
HHYECKOTO [leX0B) Ha BCeX sTamax Hpo-
H3BOACTBA M C MHHHMAJbHEIMH HOTEPSAMH
ot 6paka.

TIpH NpPOEKTHPOBAHHH JHTOH NeTanu
HeO6XOLHMO MaKCHMAaJIbHO YMEHBIIHTL €e
maccy. Ha maccy oT/nMBKH BAHSIET DA
KOHCTPYKTODCKHX M TEeXHOJOTHYECKMX
daxtopoB. K KOHCTpYKTOpPCKMM (aKTO-
paM OTHOCSTCS: MCHOJL30BAaHHE YHHODH-
IMPOBAHHHIX JeTajelt W y3J0B, NMpHMe-
HEHHE CIJIaBOB C MOBBLIUIEHHBIMHE MeXxa-
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HUYECKUMH CBOHCTBAMH; K TEXHOMO-
IHueCKuM akropam — yJayylleHue Tex-
HOJIOTHYHOCTH KOHCTDYKHHH JHTOR fe-
TaJIH, TOBLIIIEHHE TOYHOCTH H3TOTOBJE-
HHUfl OT/AMBOX H INOHMKEHHe IIepoxopa-
TOCTH MX NOBEDXHOCTH, CHHKEHHE MpH-
DYCKOB Ha MEXaHHUYeCKYl0 o6paGoTKy,
YMEHBIIEHHe TONIIMH CTEHOK OTJHBOK
yaAyyuleHHeM 3anojaHAeMOCTH ¢GopM H
npuMeHeHueM 6oJlee MPOYHBIX CIJI4BOB.

Jlurteiino-TexHosoruyeckue  TpeGoBa-
HUg K KOHCTPYKUHM JHTHX Jeraneit
H HX 3jemedTam. B TexHOJOrHYHBIX
JHTHIX JeTalsAX IpeAyCMaTpUBAIOT:

IpocTeie, NpAMONUHelHEe ofue KOH-
TYpH, ofJervaiomue H3TOTOBACHUHE KaK
JHTERHOH OCHACTKH, TAK H CAMHX OTJIH-
BOK;

PaLHOHAJILHYIO TOMIHHY CTEHOK B pas-
JIHYHBIX CeyeHHAX, 00eCIeunBalouyr X0~
POLIYIO 3a0OJMHSIEMOCTE GOPMEL METAJLIOM
6e3 o6pa3oBaHHs JedeKTOB MeTaJayp-
TFHYECKOTO HPOHCXOXK/CHHS;

panHoHaAbHEE GOPMBI PA3JIHIHEIX I1e-
PEeXOJCB, CONpsSXKeHuH, pebep XKeCTKOCTH
M IPYIHX KOHCTDPYKTHBHHIX 3JIEeMEHTOB,
CIOCOOCTBYIOIHX CHHXKEHHIO BHYTpEH-
HUX HaNpsDKEHHA M ycTpanenmio jedex-
TOBR YCAJAOUHOTO XapakTepa,

JOCTaTOYHO® YHCJIO OTBEPCTHE Mg
yao6cTBa 0GOPMICHHA CTEpIKHIMH BHYT-
PEeHHHX [OJOCTeH OTJIMBOK, BHIIOJHEHHS
O6pYyGHEIX M 3aUMCTHHIX oOnepaunufl H
TPaHCIOPTHPOBAHUS;

KOHCTPYKTHBHBlE YKJOHBI NOBEPXHO-
crefl, oGecreunBaONHe H3TOTOBJEHHE JH-
TefHRIX hopM 6e3 yCIOMHSIOIHX HpHe-
MOB H HCK4XXE€HHS KOHTYPOB OTJIHBKH
(OpMOBOUHBIME ~ YKJIOHAMM, BEH3bIBAIO-
HAX YBEJAHUEHHE ee MacChi.

JIuTHe fetansy He JOMKHBI UMETh BHI-
CTyNaIOWUX 4YacTel, TOHKOCTEHHHX pe-
Gep, TAyGOKHUX BHAAWH, 3AKPHTHX NOJO-
crefi M TOZHYTPEHHH, 3aTPYIAHAIOUIHX
H3rOTOBJACHHE JHTEHHOH DOPMBL H yCIOXK-
HSAIOMUX 06pYOKY M 3a4HUCTKY OTJIHBOK.
Brinosnenne 3THX TpeGoBaHME CrocoG-
CTBYeT NpefOTBPAmEHH0 HedexToB, N0~
CTHIKEHHIO 33JaHHOH TOYHOCTH U MMHH-
MajbHOH TPYAOEMKOCTH H3TOTOBJEHHS
OTJIHBOK.

Quperenenne TONMHAB CTEHOK OTJIH-
80K. J1J151 MOJIHOTO UCHOJBL30BAHUS Mexa-
HYYECKUX CBOMCTB CNMJIaBOB INIPH KOH-
CTPYHPOBAHUM JIHTHIX JeTalel NpPHHHU-
MaloT MHHEMaJbHYIO TOJIIMHY CTEHOK,
LONYCKaeMyio PacueToM Ha HPOYHOCTEH.

[
[
76 —
12 ] < ]
o T
8 pa //
‘W

0 04 08 12 16 20 24 28 Km

Puc. 4. 3aBHCHMOCTb HaH MeHbIIEH TOVi-
OIMHE] § CTEHKM OTJIMBKH OT €€ MpHBEJeH-
HOro paaMepa K npH JuTbe B NecYaHhe
¢dopmL:

1 — cosaaBsl Ha OCHOBE MERH; 2 =— aJIOMH+
HHEBHIE ¥ MATHHEBBIE CJaBB

Tlpy npHHATHH TOJIMMEE! CTEHKH OTAHB-
KH, MeHbleH, ueM AOMYCKaeTcs pacye-
TOM, caefyeT nogo6parte 6oJee NPOYHLIA
cniaB. Ecn yMmeHnbineHHe TOMIIHEH CTe-
HOK JO ONTHMAa/JbHEX pasMepoB CHH-
JKaeT KECTKOCThb AeTalM, B Hefl mpeny-
CMaTpPHBAIOT CHenHalnHbE pebpa KecT-
KOCTH H meperopoixu. [lpm sToM kom-
CTPYKTOPY BaxKHO 3HATb HAaHMEHBIIYIO
TOJIMHMHY CTEHKH, KOTOPYI® MOXKHO MOy~
9HTE JHTbeM. OZHO3HAYHOE Onpefie/ieHHe
HauMeHbIIed TOJMIIHEE CTEHKH 38aTpya-
HEHO, TaK KAK 3Ta BE&JUUMHA 3aBHCHT OT
pasMepoB BCeH OTJIMBKH, MJIOIALH IIO-
BeDXHOCTH TOHKOH CTEHKH H HEKOTOPHIX
Apyrux ¢akTopoB. Taxylo TOJMMUHY HMe-
10T CTEHKH, NpHJeralomue K 6ojee mac-
CHBHEIM HaCTSIM OTJIHBKH.

Ilrockue TOHKWE CTEHKH MOTYT OBITh
NOJiydeHH B OTJIHMBKe JHIIL IPH ONpe-
JeNeHHOR TWIOMIAMH MX IIOBEPXHOCTH.
Ecnu ToHKast creHKa HMeeT OOJBIIYIO
IJ0mafb, TO OHa ILIOXO 3afoAHAeTCs
METaJIJIOM MU HCKAXKACTCH ee TeoMeTpH-
geckast ¢opma BeaencTBHe Aedopmanui
H KOpoGJIeHHs OTJIHBOK. B aToM cilydae
BMECTO NJIOCKON OTJIMBKH LieJ1ecoo0pasHo
BHIIOJHATL OTJIHBKY € HCKpHBJEHHON
(opmofi TOBEPXHOCTH, NPEAYCMATPHBATH
B Hell OTBEPCTHS, CHA0KAaTh CTEHKY ceT-
KOH momepeuHuHix M TpPOAOALHHIX pebep,
YAYHUAIOMHEK 3aT0MHIEMOCTE GOPMHL.

MuruMansuyio TommuEHy 6 CTemoK
OTJIMBOK NMPH JHTHE B fI€CUaHbie HOpMH
BuI6UpAOT Mo AuarpamMam (puc. 4) B 3a-
BHCHMOCTH OT HpHBefeHHOro rabapur-
HOro pasMepa K OTJIHBKH, oupefesse-
moro no dopmyne:
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11. MuBumanbHas ToJjmuHa (MM) CTEHOK OTAHBOK
opH JauThe B 06og0uKoBHE (GopMBl

MaKkcuMaldbRHA pasMep OTAKBKHE (CBHIe—fO0), MM
Cnnaps
o 100 100200 200--350 350--5600

Menusie 2,54,0 3,0—-4,0 3,5—5,0 46
AnioMuHEEBHE 2,5—4,0 3,0--5,0 4,0—6,0 47
Maruuesnie 2,5—4,0 3,0—4,0 3,56—5,0 4—6
LuukoBbIE 2,0—4,0 2,5—3,5 3,0—4,0 3,5—5,0
OnoBayHHe 1,5--2,0 2,0—-3,0 2,5—3,5 3—4
6pOH3BI

K= A4+b+h 12, MunnmaneHast ToJIHHA (MM)

= 3 ’ CTEHOK OTJMBOX HPH JHThe B KOKMJIb

rie [, b ¥ B — COOTBETCTBEHHO JJIHHA, MaKCcHMaabLHLIE
LIMPHHA H BHICOTA OTIHBKH, M. [IpH paamep omnsxx

K > 3 rommuHy CTEHOK NPWHHMAIOT HE (cBrime—po),

mence 20 . bl 120— {250—| 350
- o - - -

Hamu6osnee ynorpe0uTelbHEIMH MHHH 1350 | 350 | 350 | 500
MaJibHBIMH TOJMIHHAMH (MM) CTEHOK B Ma-
INHHOCTPOEHHH H HpUGOPOCTPOCHHH HB-

Cnaapn

ASOTCH: 3—B ANs CHAABOB W3 aMOMUHMS  AJIOMHHEE- 3 6 |8 12
¥ DHHKA H OJIOBAHHLX 6pous; 3,5—6 pns  BbIe
MATHHEBHIX CIIABOB; 6—7 LJs ocTajpHbix  MaruHeBbe 3 6 10 | 12
6poH3 M JaTyHed. Mennere 4 8 10 [ 12
To/KHY BHYTPEHHHX CTEHOK BBHIY HX ~ LIHHKOBbIe 3 5 8] —
6osiee MEIJICHHOrO OXJIaXKKEHHUS CJeLyer
npuExMate pasHoli 0,8—0,9 Tosmmuum 13. Munuvasbnas Tomuuna (Mu)
HapYMHHIX CTEHOK; TO/MIMHHY CTEHOK CTEHOK OTJMBOK NPH JHTbE
OTMIHBOK H3 THTAHOBHIX M HHKEJEBHIX 110 BHIOJABJSEMBIM MOIEISAM
CIJIABOB B CBSI3H C HX XYALIeH 2KHIKOTEKY-
9ecThbio — 1,1—1,5 TOMMHBL CTEHOK OAHO~ MaxcuMaibHbIl pasMep
THOHHX OTJIHBOK H3 MEAMHIX CIJIaBOB. OTTHMBKY (;;Hme—m).
MunnMansHpie TOJMMUEL CTEHOK OTJAH-
BOK, MONy4YaeMHX NPH JHTbE B 060J0Y- Conaen ol 81814
Kopbie (DOPMEI, KOKHJIb, IO BHINJabJse- 2| =2 ‘T ‘]’ 3
MBIM MOZEJAM ¥ IIOJ JaBficHHeM, IIDHU- o o] o
BeJleHBl COOTBETCTBEHHO B Tabi., 11—14. x| 3] S| 818
[Tpu suTbE MO BHINNABASEMBIM MOLENAM
MHHHMAJbLHAS TOMMHHAZ CTEHKH B OT-  AJOMHHHe- 1,612,01256}3,0] 3,6
JauBKe MoxeT OuTh pasuo#t 0,6 MM, eciu  Bhle
OPOTSIMEHHOCTE 9TOM CTeHKH He npe- Marnueswie 1,812,212,5(3,0] 3,8
Boimaer 5—10 mu, u 0,7—0,8 MM, ecin Mezuue 1,812,5613,013,5! 4,0
OPOTSIKEHHOCT, CTeHKW He npesbiraer  Huxkopwie 1,011,5(2,01251 3,0
10—15 mm. Hamubosnee wacro tommuua  OJOBSHHO- 1,612,013,0(3,5] 4,0
CTEHOK OTJIMBOK NPH LAHHOM BHJE JHTbsl  CBHHIOBBHIE

cocTaBageT 2-—5 MM.
[Ipn suTbe moj JaBJeHHeM MeJAKHX  CI1aBoB GoJiee TOHKHE CTEHKH, YeM yKa-
OTJIMBOK H3 aJIOMHHHEBLIX M UMHKOBHIX  3aHp B TaGa. 14, MOXKHO NOJYUHTh NpH
OrpaHHYeHHHIX pPa3Mepax MOBEPXHOCTH:
MagcuManbHEe pasMepsl NOBEPXHOCTH
OTJIHBKH, MM . . . + . . « +« + +» « « » 3X3 15X 15 25X25 100x 100

MunuMansHas TOMUMHA CTEHKH, MM . . . 0,15 0,50 0,70 0,90
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14, MuuumansHas Toamuua (MM)
CTEHOK OT/MBOK NPH JHTHE
nop, AasiieHUeM

Inowane cnacmuoR
NOBEPXHOCTH OTJAHBKH
(cBhImIe~—M0), cM?
Cnaapu 1818 §
w (=] o - -
ST | | i
RN EIRRE
Uunxosre 0,8(1,211,6(2,0] 3,0
Amovunne- 1,011,6712,012,51 4,0
BHIE
MarnueBne 1,31 1,8]/2,5613,01 4,0
Menuwie 1,612,6{3,013,5] —
OnoBgunsie 1,211,812,563,0]1 —
H CBHHIOBHE

B 1o e BpeMs NpH KOHCTPYHPOBaHHK
IeTtanell A JUThLS N0 JaBJeHHEM HeoO-
XOIMMO H36Gerats TOJMIIHHEL CTEHOK GoJnee
3—5 MM H3-33 ONMAaCHOCTH 00pa3oBaHus
B OTVIHBKAX BO3AYIIHBIX BKJIIOYEHHH X
YCaA0YHEIX IIYCTOT.

Conpsixenns;, mepexoin!, PARUYCH
sakpyraenafi. [Ipn BHnoOANeH#H comps-
JKeHH#l pasJHUHHX BUAOB HEOGXOLUMO
n3beraTh HepaBHOMEDHOCTH TOJIIMH CTe-
HOK, CKONJIEHMS MeTalJa B OTREALHBIX
MeCTax M pe3KHX HePeXOfoB OT TOJCTHIX
ceueHM# K TOHKHM. [InaBHHI nepexon
o6ecneynBaeT 60ApIIYIO0 HAKEMKHOCTD, YeM
yBeJANUEHHE TOAMMHL CTEHKH OTJIHBKH.
Ecan nenpss u3bexate conpsxenufl

< L RS Lot i}
a 5)

Puc. 5. Conpsixkenne ABYX CTEHOK pas-
HOfl TOJIIHHBL
a s 8/8, <2 6—~08/0,22

MaCCHBHBIX CeYeHHH C TOHKMMH, TO Ipe-
JZyCMaTPHBAIOT [VIaBHEIE NMEPEXOMLl MeX-
gy uuMH. COOTHOMIEHHE TOJUIHH CTEHOK
Ha CONpAraeMblX yuyacTKaX OTJIHBKH He
Jonxuo mpeBmmats | : 4. Bce yriosuie
CONPSKEHUA CTEHOK BHIIOIHAIOT € TO-
Moplo BHewHUX (R) H BHyTpEHHHX (r)
PafuycoB 3aKpyIVIeHHH.

Conpsikerus cTesoxK (puc. 5, a), orau-
YaIIMUXCS 10 TOMIMHE MEHee 4eM B 2 pa-
8a, BHIIONHHAIOT B BHAE TaJTelH pajHy-
com r= (0 6,)/4. Ecim xe conpsa-
raemble CTEHKH HO TOJIIHHE OTIHYAIOTCH
B 2 pasa u GoJiee, TO NePeXO], BHIIOAHSIOT
B BHE KJHHA ¢ rajaTeqasmu (puc. 5, 6).
B stom cayuae pagmyc sakpyriaenuii
R = (84 8;)/2. [ausa nepexoxuoit
yacth [ >4 (8 —9§;). 2rtu coorHome-
HHA MCIONb3YIOT TaKkKe H JJif onpenese-
HHSl pasMepoB MNEpEXOJHON HacTH NP
JApYTHX BHAAX CONpSKeHHH.

ITapamerput  yraoBux  (L-o6pasHeix)
conpsiKeHufi, NOKas3aHHHX Ha puc. 6,
npusefiessl B Tabr. 15,

15. Conpsixenns ABYX CTEHOK

Yncaosoe 3HaueHHe NapaMerpa HMJH ero pacyersas dopmyna
Napamerp AN CONpAXKEHHS, NPHBeAeHHOTO Ha pHc. 6
ConpaXKeHHus
a 6 l a 2 l 2
8 : 94 1 1 1,25 1,25 1,256
Yroa nmepeceue- | 75—105 105 75105 75—105 Io 75
HHa O, ...°
R, mm r+8; | r4+8; ) 7+ 68 r+6;+h 7 8y =
=r+6-1+5
h, mm _ — — 8 —8, 5 — by
I, —_ — — 4(8 — 6y 46 —8,)
u GoJee n Gosee
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Puc, 6. ¥Yraoese (L-o6pasHAe) CONpsKEHHs BIEMEHTOB

Hau6onee BaXHOH BENHYMHOH B 5TOM
CONpPSIKEHUN HBASETCH PAANYC rajiTelu 7
BHYTPEHHEro yria, oﬁpaaosannoro JIBYMS
crenkamu oramskH; r = (8 + 8;)/s, rme
§ — CTemeHb 3aMKHYTOCTH, OnpeAesie-
mas no rpaduxy (puc. 7).

Conpsixenne (T-o6pasHoe) Tpex cre-
HOX OQOPMISIOT HO CXeMaM, NpUBEjeH-
HEIM Ha DHC. 8, ODH 3TOM HEOGXOZMMO
coGMONaTh COOTHOWIEHHS NapaMerpos,
npupesieHHBIX B Tabu. 16.

Hast yerpanenus jgedexros  ycagou-
HOI'O XapakTepa B MECTaxX COMNDSIKEHHS
CTEHOK, €C/IM 5TO TO3BOJSIOT YCHOBUS
SKCIVIyaTal{H [IETaky, BHMOMHSIOT cre-
muanbubie YIyGIeHus Ha HoBep XHOCTH [0
panuycaMm: BHIHEMY R1 = § 4 §; u BHY-
tpendeMy ry=r= (6 + 8,)/s wmim
ry= (/6 + 1/3) 6 + 61) (CM puc. 8, 8).

ConpsiKeHHs YeThHipex CTEHOK BO nsGe-
xanue oO6pasoBaHMs TEMIOBOIO yaia
HeoBXOMHMO paccpeiorauuBars (pHc. 9) u
BBIIONHSITE IO CXeMe JJIsi TPeX CTEHOX
(cM. puc. 8, ).

Bremnye # BHYTDeHHHe DajHyCH B8a-
KpYTJIeHUH BEIIOJHSIOT H3 OJHOrO IEeHTpa
IPH CONPSXKEHHH CIEHOK OJMHAKOBOMH
TOJMMHEl U M3 DPasHEIX IEHTPOB, €CJ]H
CONpSIKEHHEIE CTEHKH UMEIT pPasHyio
Tonmuuy. B obmeM cayuae BHy lpemmﬁ
pPafvMyc UPHHEMAIT PaBHBIM ! /3 cyM-
MBI TOJIIIMH CONPSATAEMbIX CTeHOK‘ BHELI-
HMHA paauyc paBeH HX CyMMe.

IIpx conpsKEHHH JBYX M TpeX CTEHOK
OTJIHBOK, TOJNYYaeMbIX B INeCYaHHX (Hop-
Max, DajHyc r ONpEeaeIsioT Mo rpzli_?n-
KaM, npuBexeHHblM Ha puc. 10. [lipm
JuTbe B 000J049KOBHiE (OPMBI ¥ 1O BHI-
IUIaBJIsieMbIM MOJEJSIM IPH OXHHAKOBOH
H MaJIofi TOJIHHE CTEHOK PafHyChl H raji-
TeJH BBHUIONHSIOT DPAaBHBIMH HOJIOBHHE
TOJILMHE! CTEHKH, HO He Oosee 1—2 MM,
a [pH 3HAYNTEeJLHOH HJIH pasaHIHON TOJM-
mHHE CTeHOK — B mNpefenax 3—5 MM,
Tlpu snuThe B KOKHJIb pajiHyCHl 3aKpyrie-
HH# NDHHHMAIOT DaBHLIMH HOJIOBHHE
TOJIIMHE CTEHOK OT/IMBKH, HO He MeHee
3—5 mm. -

Z5o rl58M r=28
r=g5mnm1 r=6
zzzzzzzg— @t
y 3
“« « «© © ©
r/s
L5 5 ]
S .
g7 / .
10
! 4 r=0,58 w
05 - .
/ re i
26 J ©
a 7 2 3 4 5 S

Pac. 7. I'padur Aas onpefeneHust CTENEHH 3aMKHYTOCTH
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Puc. 8. T-o6pasunie CONPSMEHAS SNEMEHTOB

16. Conpsixedust TpeX CTEHOK

Yucnopoe sHauvewse napaMerpa unu bopMyna JAs ero pacuera
Tapamerp BNl CONPSIKEHHS, NPHBEJAEHHOro Ha puc. 8
conpAXKEHHS

a é l 2
8:8; 1,25 128 | 19 1,2
Yron nepecedenus 75—105 Ho 75 75—105 Jlo 76
a,...°
R, mu - r+38 - r+43aj_rh+51+
h, MM _ —_ (6 — 8,)/2 (8, — 8)/2
7, MM (1/6+-1/3) (8 + &) .
Ry, M — — 5+ & -

Jas peranefi, oTiMBaeMHIX NOJ RaBje-
HHEM, MHHHMaJbHHA pajHyc Baxkpyrie-
Huft GepyT pasHmIM /g TONUMEH CTeHKH,
a NpH DPASHHX TOMUIMHAX CTEHOK — g
cyMMBl Bx tommuu. Ilpu sroM pagmyc
SakpyrieHnit He pgo/keH Obith Menee |
(27151 OTNIMBOK H3 QJIIOMMHHEBHIX M UMH-
KOBBIX) wWiaH 1,5 MM (@13 OTIMBOK M3
MeIHbIX H MarsHeBHX CIJIAaBOB).

Paccunranemiff min BHOpaHHMIE IO
rpadHKaM pajguyc SakKpyIVIEHHS OKpY-
CASI0T JO SHAYEHHS M3 NPEeINOYTHTENb-

a
#y
Ty .
—_ -\ P L
./ i
== -
e
=
l l
o
Puc. 9. Conpaxenne 4uerhipex CTEHOK

NOA pPa3jHYHBIMH YIJ3MH

HBIX DSINOB 4YHCEN, PEKOMEHJAOBAHHHIX
TOCT 10948- 64: 1, 2, 3, b, 8, 10, 16,
20, 25, 32, 40 B opHolt OTIHBKE HOJIKHO
OLITh  MHHHMAJIBHOE YHCIO 3HaueHHH
pan#ycoB; JY4IIHi BAPHAHT — OXHO 3Ha-
ueHue paxuyca. B aTom cayuae Ha uep-
Texe OTIHBKH JAENAOT 3amuch: «JIuted-
HBle Danuychl BHEMIHUX (BHYTDEHHHX)
ymioB R = ,..».,

T, MM

60 -
o>165
o135 1657 /

o T5~135 ", A
75~105 "\ L~
50-75° ><

20 —

S —
g a<50°
0 28 40 (d 48} /7,m

Puc. 10. I'paduk onpenenenust paguyca
TQITeNH 7 CONPSKEHHBIX SJEMEHTOB JIH-
THIX JeTanefl B 3aBHCHMOCTH OT cpeinel
Tomunne crenkd (8 + 6;)/2 u yrna co-
NpSKEHAT o
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Puc. 11. Ilepeceuenns pefep H nmeperoponok:
a — maxMatHne (N > 20); 6 — xoabnepoe (d = 408); 8 —= K-o6pasume (N » 20); 2~ H«

oGpasHoe;

Buinosnenue nepecedeHuii pefep me-
CTKOCTH ¥ CTEHOK OTJMBOK. DBBOIHMEbIE
IS YCUJIEHUST KOHCTPYKUIMH JUTOH Je-
Taan pebpa KECTKOCTH CO3HAI0T MECTHbI®
CKOIUIEHHM ST MeTaJliia, BHI3hIBalolIue obpa-
80BaHME YCANOYHBIX PAKOBHH H TpeIHH.
ITosroMy NpH KOHCTPYHpOBAaHKE nerasefl
HeoOXONNMO CTPEMUTBCA K MAKCHMaNbHOH
pasrpyske Y3JOB CKOIJIEHHSI MeTaslra.
C arolt Hesnbio pekoMengyercs X-o6Gpas-
Hble nepeceyeHus 3aMmensrb T-o6pasHEl-
MH, COEAHHSATh pebpa co CTeHKAMH OTJIH-
BOK NOJ NOpPAMLEIM YIVIOM, IPHMEHSTh
panHoHalbHBIE  (OPME  IAXMATHOTO,
kosblesoro, K- u H-o6pasumix nepece-
4yeHH#, NMOKasaHHHX Ha puc. 11. B cay-
yae NepeceyeHust B OJHOH TOUKe HECKOJIb-
KHX pefep DEKOMEHLYETCS NeJaTh KoJb
nesoe pebpo (cM. puc. 11, 6) u yxe X He-
My IIDHCOeNHMHSTh pajuaJbHHe pebpa
Ha JOCTaTOYHOM DAacCTOSHMH JPYyT OT
zpyra.

Berpevamomecs B GOABLIOM — WHCTE
KOHCTPYKLHHA JeTasedl Mamud ¥ npubo-
pOB KpecTOBHHBI ¢ pefpaMu 11e/1eco06-

Il -~ HeTexXHOJIOrHuHoe nepeceydcHue; 2-—=4 — TEXHOJOrHuHHIE HepeceueHHus

pasHee BCEro BHIIOJIHATE C COOTHOMIE-
HHSIMH pasMepoB, TDHBENEHHHIMH Ha
puc. 12 m B Tabn 17. Toamuua peGpa
HapyKHOH IHOBEpXHOCTH JHTOH Aeraid
noskHa ObTh He Oonee 0,8 ToMmHHH
CTEHKH, K KOTOPOH OHA MDHMBIKAET; TOJI-
muHa pebpa BHYTPEHHErO KOHTYpa —He
6osee 0,6—0,7 ToMWMEHE CTeHKH. Bhi-
cora pe6pa He JO/IXKHA NPEBLIUATE IIATH-
KpaTHOH TOMIUHE CTeHKH. Paccrosuune
Mexay pe6paM# DPHHHMAIOT DaBHHM
e menee 1,2 BoicOTH pefpa.

Pasrpyska y3JoB CKOIJIEHHS MEeTaja;
BRIIOJHEHHE Ta30B, NOJOCTEH, OTBEp-
cruit. KOHCTpYKUHS JeTanel Jo/XKHa
GeiTh Takol, uTo6H H36Gexars obpasoBa-
HHS B OTVIHBKAX YCAJOYHBIX DAKOBHH H
NOPUCTOCTH. ITHX JedekToB He Oyner
NpH HANpPaBJIEHHOM 3aTBEpJEBAHHU Me-
Tania. J10 ycaoBHE OYZET BHIMOJIHEHO,
€CliH OpPH KOHCTPYHPOBAHHH OTJIHBKH
co6ofiaeTcss NPaBHJIO BIHCAHHHIX OK-
pyxHocreil. [IpaBuio BiucanHBIX OKPYXK-
HocTefi NOSICHAETCA CXeMOH, NpUBeNeHHON
Ha puc, 13,
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Puc. 12, Conpsxenuss CTEHOK OTJHBOK

Hepocratok  KOHCTPYKHHK  KETalH,
cosnanuoft Ges yuera HaNpaBJeHHOTO
3aTBepleBAHHS MeTalJia, MOXKHO ycTpa-
HUTb BBENEHUEM TEXHOJOTHYECKHX Ha-
nyckoB (prc. 14, a), HO sTO NpHBOAHT
x cumxennio KM n ysennvensio Tpy-
LOeMKOCTH 06paGoTku pesanueM. Ilo-
STOMY panHOHANbHEe U3MEHHTB KOH-
crpykumo  gerans  (pue. 14, 6).

HanpasiieHHOMY SaTBepHEBAHHIO CIO-
COGCTBYIOT M ADYTHE CIOCOOH Pasrpysky
Y3/I0B CKOIJICHHST MeTasJja: BEIpABHHBA-
HHE TOJIMUH cTeHoX (puc. 15), smnonne-

81 &
b e —
7!
/A
R r YA
;K
6)

HHE B OTVIHBKAX RONCIHHTEXLHEIX ROJO-
creft (puc. 16), nasos (puc. 17), orBep-
crufl, rpeGeHyaTHX MEPEXO0B € JAHTHIMK
orBepcTHAME (puc. 18) u 1. m.

B omuBKRaX, NOAYYaeMBIX JHTHEM
TOA JaBNEHUEeM, BHINOJHAIOT A0AOCHIL
Isyx Bumos (puc. 19, a). das noayue-
Hus nonocred [ HEOGXORMMBI CTePKHE
¥ BEJAABILH, XOTODHE H3BJIEKAIOT B Ha-
npapieHuy, TEepHeHJUKYASIPHOM K N0~
CKOCTH pasneMa npecc-dopmel. Jiasg noay-
uernst mosocTedl ] HEOOXONHMEI CTEpIK-
HM, HanpaBlieHHe H3BJEYEHHS KOTODHIN

17. CooThouienne pasmepos (B Honsix pasmepa J)
NPH Pas3auYHBIX BUAAX CONPAMEHUE CTEHOK OTAHBOK

28
gﬁ
ConpsixeHrne .- H 8 [ A R v 7y d
EEg
B4
Kpecroofpasuoe a 30| 06 | — e 0,3 | 0,25 1,25
Buaxootpasuoe:
cuUMMeTpHInOoe ] — 0,8 et 161051027 1,25
HECHMMETPHYHO® 8 2un ) 0,8 | — 20103110 | 1,25
Gosee
Konsuesoe:
¢ pebpamn F — 0,8 P - 0,5 { 0,25 1,25
¢ KBafpaTHHM GT- 0 3n 1,0 | 0,5 — 0,256] 0,25} 1,25
BEpPCTHEM Gosee
i
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a) 5) <k

Puc. 13. Jlerams, ckoumctpyuposanmsas Puc. 16. Koucrpyxkumst Jmrolf  nerasn
Gea yuera npaBWJia BHMCAHHHIX OKPYXK- C HEDABHOMEDHEIMH MO TOJIIMHE CTEHKa-
nocTel (@) M C yueToM STOTO NpaBHia (6): MH (@) M CO CTEHKAMH, BLIDABHEHHHMH
1 — ycafouHBle DPAKOBMHH; 2 — KOHTDOJb- Mo TOoJIHHE 3a cuer 05paaoBaHHSI 110-
HEE OKDPYIKHOCTH; 3 — NpPHOHJIB goctu (6

6);
8 =0,88;; >3 (84 81)/2

)

;vra’lllr’ N

P

8)

Puc. 14, HepanuonanbHat  KOHCTPYX- .
nus autoll AetanH (a), TpeSyromas Golb- Pnc.bl7. Bkzrg.imexme B OTJHBKE na2a;
WX MPHNYCKOB Ha 06paboTky pesanmey, H<<2b npu b=>1
H palnHoOHANbHasi KOHCTPyKuas (6), ofe-

CHeYHBAIOWIAsl HANPABJEHHOE @aTBEpAe-

BaHHe MeTaIa

4
L
;

4

A J

a) ) %

Puc, :
uc. 15. KomerpyKiumu Jurtoff JeTamn: pu. g Komerpyxmus rpefenaaroro
& — C MEeCTHhIM CKONJNeHHEeM MeTajJna; 6 s

6es ckonJenus MeTaisia, ycTpaHesHoro pme ~LCPEXOfa C JIHTHIM OTBEpCTHEM:
DABHHBaHHEM YOMNUIHH CTEHOK 8 ==0,80g; d>d/2; r>»8 MM
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Puc. 19. Cnoxsele NOJMOCTH B OTJIHBKAX, NOJYY3eMEIX JHWThEM IIOK AABNEHHEM

He COBNAJaeT C HANpAaBJEHHEeM ABHKCHHUS
moABMxKHON uact# npecc-opmut. [lo-
goctd [ Gojee TeXHOJOTHYHLI, 4eM TO-
gocru 1, Tak xak MX BenoJHenue Golee
CJIOKHO.

Ocobnit cnyuait mpepcrasiasor coboit
HOJOCTH C MaJbIME BHIXOLHHIMH OTBEp-
crusmp (puc. 19, 6). Iasi rnoayuenus
STHX TOJIOCTEHl MCIOJNB3YIOT CTEPKHH
crenrasbHON KOHCTPYKIHH (yame BCero
BEINI2BJISIEMBIE) WIH aDMHPVIOT OTIHBKY.
Onrako jame B 3TOM CJydae TpPYLOeM-
KOCTb H3IOTOBJIEGHHS TaKdX MOJoCTel
JUThEM HHXKE, YeM HX [oJyueHHe obpa-
GoTkO#t pesaHHeM.

Omeepcmus. Pasvepsi NOJyUaeMEIX B OT-
JIMBKE OTBEPCTHH IIaBHEIM 06pasoM ompe-
IeNSIOTCH BHAOM JIHTbS, TNPHMEeHseMBIM
JIUTEHHHIM CIJIABOM M THIIOM OTBEPCTHIH
(tryxoe mam ckeosroe). I'iryxoe otsep-
CTHE NOJMYYHTb B OTJIHBKE BCEeT/A TPYAHEe,
4eM CKBO3Ho€. JlHaMerp JHTOro OTBEp-
CTHS M ero ryOHHA HAXONSTCH MEXIY
co6oit B P AIMOI 3aBHCHMOCTH (4eM MeHb1Ie
ray6uHa OTBEPCTHS, TeM  MEHbIIero
JAHAMeTPa MOXKHO INOJIYYHTh OTBEPCTHE
JUTHEM);

Tay6una orseperus
{cBBILIE—710),

Y
Jnamerp orsepcTHs,
MM ... ... 8 10 12

IMonyuenue npu JuTbe MaMHX OTBEp-
cruit B GoJBbIIOH Macce MeTamia 3arpyx-
HEHO B OTJMYHE OT NOJYYEBHS GONbIIHX,
npocTHIX no opme orsepcTuil, Haswune
KOTOPBIX B OT/JIMBKe, KaX HPaBHJIO, YIVY-
maer ee KayectBo. B psaje cryvyaes aas
BBITOJTHERHS GOJIBLIOTO YHCIA MEeNKRHX
OTBepCTHH Ienecoo6pasHo apMHPOBATH
OT/IUBKY.

[lpy nuthe MO BHILIABJISEMHIM MOJe-
JSIM JHaMerp MOJyYaeMOTO OTBEPCTHS

d > (1,8+2) h, rge h — ray6Guna oTBep-
crug. OrBepcrus jpuaMerpoM d << 5 MM

MOXHO IMOJAYy4YaTk B OTJIHBKAX TOJLKO.

B TOHKHX CTEHKaxX C [OMOIIBIO Kepami-
yecKHX crepxkHefl. MunuManbHEe OTBEp-
crust puaMerpoM 0,5 MM pomycxaiorcs
B CTEHKaX JeTajelf Toiamuuod Jo 1 mmM.
MunuManbHpie pasMephsi JUTHX OTBep-
CTHH B OTAMBKAX, NOKYYaeMHIX JHTHEM
B KOKMJIb, npuBenens B Taba. 18,
Tlpu BuiGope pasMepoB oTBepCTHI B OT-
JIMBKAX, NOTYYaeMbiX JIATHEM IIOJ Xasxe-
HHeM, B OOLIEM Cayyae PYKOBOICTBYIOTCH
HaHHBIMH Ta6x. 19; MUHHManbHBIE pas-
MepH! OTBepCTHH MpHHAMaioT o Tabi. 20.
Bumnosinenne JauTHX pe3nl, 3ybnes
# Haammced wWa orTamekax. Jlumas
pessba Moxer OHTH BHIONHEHA TJias-
HHIM 06pasoM B OTVIMBKAX, NOJYYaeMHR
JUTBEM MO BHIJIABJSEMHM MOLEISAM H
nox nasienneM. [Ipm JuThe N0 BHINIAB-
JISIEMEIM MOJE/ISIM OCYHIECTBJISIIOT JIHTbE
TOJNBKO CTENMASLHBIX De3bl ¢ KPYIMHEIM
IIarOM, TaK KaK B YIVIYONeHHsX PesbOu
YyacTo TOSBASIOTCHE  AedeKTH — Meraln-
JIMUECKHE ITPUJIHBHL.
Tlpu nuThe nOX AABJEHHEM MOXHO IO

Jo 10 10—20 20—30 30—40 40—50 50—60 60—~75 75—100

14 16 18 20 20

JYUHTH HApYIKHHE H BHYTPEHHHE Pea3nlrl.
SKOHOMHYECKH 1eJeco06pasHo HIroTOB-
JASTh JeTanu ¢ HapyxHOH pesnloli. Pas-
MepHl JHTHX pe3bl A OTIHBOK, H3TO-
TOBJISIEMBIX JINTbEM IOA JAABJIEHHEM, HPH-
BefeHn B Taba. 21. B orauBrax Jaurtas
peswBa npounee, ueM HapesHasl, TAK Kak
HOpH Hapeske ypanasercsd HanGosee MIOT-
HBIff ITOBepXHOCTHEIL CJIOH, IIyGHHA KO-
toporo 0,5—1,0 mm.

ITpu BeinonneHuu BHyTpeHHeH pesbOH
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18. Pasmepnl (MM) JHTHX OTBepPCTHE B KOKHMIBHEIX OTJIHBKAX

MuHYMaNbHEE JiHa-
MeTpH OTBepcTHH MakcrMaasHoOe
B OTJIHBKAX OTHOUIEHHEe I'Jy-
GHHEl OTBEpCTHS Vron xomyca
CunaBs ¥ Anamerpy cTep}KuHﬂ,
mexa- | cpex- | Kpyn-
KAX HEX HHIX CKBO3-
rayxoro HOTO
ATIOMHHHEBH® 8 10 12 2 2—3 1,6—2,5
Mennue 10 12 14 1,5—-2,0 2—3 1,6—3,5
1lnaKOBEIE 6 7 8 2—-3 2—4 1,5—2
Maruuesne 8 10 12 2 2—3 —3

ray6uHa pesb6oBOre KaHana, Kag mpa-
BHJIO, JO/DKHA GHITh DaBHA JBYM XHaMer-
paM OTBEpCTHS, NpHYEM HADYXHEH Aua-
meTp GOGHIIKH C PesbGOBEIM OTBEpPCTHEM
IOJIKEH IpeBHIIAThb JIHaMeTp pe3bOhl
He MeHee ueM B 2 pasa (puc. 20).

Hapyx#ble pesbOH MaJoro jauamerpa
(zo 10 MM) ayuiie BCero BHINOMHATD,
ganuBasi B OTJHBKY GOATH U3 CTaJH, KO-
TOpHEe JOMXKHE OHTh 3adpHKCHPOBAHH
B OTVIUBKE TAKHM 06pasoM, uToGhl HCKJIIO-
YaJ0Ch HX NPOBOPAYHBAHME IIPH HABHH-
uynBanuu rafixu (puc. 21).

Jumse 3y6va UHIHHADHYECKHX H KO-
HHYECKHX KOJeC MOXHO BHIOJHHTH B OT-
JIHBK3X H3 GOJIbIIMHCTBA IBETHBIX CILIa-
BoB. Yame Bcero 3y6bsi MOJy4aioT IpH
JIETbE B HecyaHble GOPMEI ¥ KOKH/Ib Me-

19. 3aBucumocTp riy6uEK oTBepcTHE *
B ot ux puamerpa d

d, MM [ d, MM b

Tayxue omeepermus |Cx sosnsie omeepemus

Cs. 3
Jo 3

3d
2a

Cs. 3
Jo 3

4d
3d

* OTBepCTHSA BHNOJHSIOTCH B OTJHB-

Kax, NOJy4YaeMhIX JIHTBEM T1I0J JaBJjie-

HHEeM,

Mpumewaune. Vroa xomyca

c-reH(;g: OTBEPCTHS JO/DKeH OhITh He Me-
Hee

HEIX CIVIaBOB, 4 TaKXe NPH JHTHE IO
JaBJIEHHEM MEIHHX M HUHKOBEIX CIUIa-
BOB. [IpH KOHCTPYHPOBAHHH JHUTHX 3yGb-
€B Ha KPYNHBIX OTIHBKAX, NOJYYaEeMBIX
B IecyaHnX ¢GOpMax H KOKHIAX, Heol-
XOJHMO Ha3HAUaTh JIONYCKH H NPHIYCKH
Ha 06paboTKy, MPEAYCMOTpEHHbIE LIS Je-
Tajedl 3TOro KJiacca.

Munumanbabie pasmeps (MM) 3yGua-
TBIX KOJIEC NPH JHTBE NOJ AaBJEHHEM:
nuamerp 12—15, mupura 1,5—2,0, mo-
xyae 0,5 m Gonmee, Jlutbie 3y6bs He
HMEIOT YKJOHOB H, KaK NPAaBHJIO, HX He
NOABEPraloT o6paboTKe pesaHHeM, yAa-

20. MuHAMAILHBIE Pasmephl OTBEPCTHE
H MX KOHYCHOCTb NpH JHTbE
NOJN, JaBJEeHHeM

Ana-| Tay- KoHycHOCTR

Merp | Guua (% ot

rayGHHE)

OTBEPCTHS

CnaaBsg

[+]

MM & &

o0 ®

IlurkoBre 1 6/121 0,2 | 0,3
Maruuesnie 1,51 4,5/12} 0,3 0,5
Amomunue- | 1,51 4,5/6 | 0,5 ] 1,0

BhIE

Meznne 2,5175/10] 0,8] 1,5

Mpumevanune., B  uncam-
TeJe — IAyOHHA TJIYXOTO OTBEpCTHS,
B 3HaMeHaresle — CKBO3HOI'O.
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21. MunkMalbHHE AHAMETPH
¥ mar (MMm) pednbn npm JMTHE
HOJ RaBJCHHUEM

11::3"‘,36": Illar pessbm
Cunasm . 5 . o
[ a % &
> = >~ =
X3 Paaxd =%~ PRy
82 | 28 | 85| A%
Hunxgosne 4 10 10,751 1,0
Amomunne- 6 20 11,0 ] 2,0
38 (3
Marxuessre 6 20 11,0 ] 2,0
Menuue 8 256 11,5 ) 2,6

ass Jub 067108, TAK KaK MEJNKO3epHH-
crast CTPYKTypa HOBEPXHOCTHOTO CJIOSl H
OKHCHAs IJIEHKA Ha NOBEPXHOCTH HOBH-
AT HBHOCOCTOHKOCTE 3yObeB.
Hadnucu na omauskax. TosapHbie
35axu, Uubph, GYKBH H ApYyrue HaAmuCH
MOXHO NOJy4aTh Ha BHYTDEHHHX M Ha-
PYXKHBIX IOBEDPXHOCTAX OTIHBOK B IpoO-
necce aHTbA {0COGEHHO B KOKHJb H HOZ
JaBjieHyeM) IO TpeM BapHaHTaM. Ba-
puHamT, npuBefeHHBH Ha puc. 22, a,
Haubo/iee HKOHOMHYEH, & CaMH HaJNMCH
Ha QopMe JOJTOBEYHHl, TAK KaK HAJEKHO
3aMMINEHB OT MEXAHHUECKOro TMOBpexje-
aus. OZHAaKO NpH BHINOJTHEHHH TaKHX
Hannvcell HeJb3s JONYCKaTh HOLHYTpe-
HHf, HX DOJAYHAIOT, BRINOJNHSAA B (opMe
cooTBercTBylOIHe yrayGaenusi. Ecau na
IOBEPXHOCTH OTIMBOK BHITyKJHIE Hajk-
ITHCH HE JIONYCKAIOTCH, WX PaCIHOAaramT
B yrayGaenmsx (puc. 22, 6). Bapuaur
Ha puc. 22, 8 ABJAAETCS CaMBIM TPYLOEM-
KHM B ucnoxsensu. Bricrynawomue Hazn-
MHCH Ha TOBEPXHOCTH (OpPMHEI JETKO
TOBPEKIAIOTCH NPH MEXaHHYECKOM BO3-

777
3

i

a)

2d u Jonee
d
fre——3{ o
@
P » %
3
i N ~
\ N '
A 1
4
) g}

Puc. 20. Jlurast BHyTpenHAs pesbla:

@ — B Go6blliKe ¢ pe6paMH JKeCTKOCTH (0T«
JNMBKY MOJNYYaloT JAUTHEM INOA HaBJeHHEM);
6 — B TrAYXOM OTBEPCTHH, BEIIIOJHEHHOM
C NOMOIUBLIO COCTAaBHOrO PEe3bGOBOro CTEPKHEY
(OTAMBKY NOAYYAIOT JHTbEM B KOKHJb

JeHCTBYH, 3 NPH NMOJYYEHHH HX JIHTbEM
noj fasieHueM OGLICTPO H3HAIUBAIOTCH
H3-32 HePHOAHYECKOTO KOHTAKTHDOBA-
HHS C TOTOKOM paciiasa.
ApmuporaHue oTAKEBOK, T. €. HX COCNH-
HEeHHEe ¢ TIOMOINBIC SaTUBKH Apyroli ne-
TajW — apMaTypl, TNO3BOJsSIET yerpa-
HHTb MECTHOE CKOIUIEHHEe MeTasl1a, 3Ha-
UHTEJILHO YJAYYIUUTL TEXHOJOTHYHOCTH
Leraneit, MOJYYHTE OTIHBKH C MECTHHIM
VBEJHYEHHEM [POYHOCTH, IAOTHOCTH,
FEPMETHUHOCTH, H3HOCOCTOHKOCTH, Ten-
JIOIPOBOJHOCTH,  3JAEKTPONPOBOXHOCTH,
BBHIIOJIHUTE B  JETATAX [POTSIKEHHBIE
KPHBOJIMHEHHEE MajgbiX ceueHull JIMTHIE
KaHaJibl, FAy6okne pesbOh U MEJKHe
OTBEPCTUA, 8 TAKIKe OCYIECTBUTh COOPKY
Jeranell B Y3Jbl JIHTbEM H DEIUHTE Paf
IPYrHX KOHCTPYKTHBHBIX 3ajau,
ApMaTypy M OTIHBKM MOXHO COEH-
HSATh CKHMAIOIHMH HaNpPsKEHHsIMH, BO3-
HUKAIOWUMH B OTJMBKE IIDH e¢ ycalke,
4 Taxxe ¢ NOMOMBI0 AR(PDOYIHOHHEIX mpo-
LeCcoB HA TPaHHIE 3pMaTypa—oOT/IHBKA,
Jns u3roToBJeHHS apMaTypPH HCIOJb-
3YIOT: MeIHEIE CIVIABH JJIN AJIOMUHHE-

¢/

Puc. 2]1. PespGopble BCTaBXH JJIS BHINOJNHEHHS B OTNHBKAX HADYXKHOA Desubul:

a — ¢ HAKaTKOH (HeHaZeXHoe CTOoMNOPEHHEe OT NPOBOPAYABAHNS);

6 - ¢ 9eTHpex- HIH MecTH-

TPauHBIM XBOCTOBHKOM (NPOBOpadHBaHUe HCKMIOYCHO)

.
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Puc. 22. Bunonnenne B oTauBRax OyxBeHHHX oGo3HaueHuH mpudrom:

a — BHINYKJKM, BHICTYNAOLUM;

BHIX, MarHMeBHIX M HHHKOBHIX OTJMBOK;
9yTyH H CTajlb JJIA BCEX LBETHHIX CILIA-
BoB. Metoge! paspenxu apMarypel Aas
JIYYIIero COeJHHEHHsS ¢ OTJIUBKOH NpHBe-
Zewn Ha pmec. 23.

KoHCTpYRUHS apMaTyphl K €€ KpenJe-
HUe B nuTeliHOH dopMe INOMKHE HCKIIO-
YUTh BOBMOXXHOCTb €& CMEIIeHUS MoK AeH-
CTBHEM CTPYH pacijaBa [pH 3aluBKe
bopmHL.

Koncrpynposanue
THKOB), mepeMbiuex,

(6yp-
6oOm-

OKaHTOBOK
BBICTYIIOR,

\Xg]

6 — BLINYKAWM B YraySieHuu;

8 — 3arnyGleHHEM

ek H KauaBOK JJs BHIXOAA HHCTPY-
menra. Ilpn ycrpoiicree OKOH H OTBEp-
CTHH, 0cO0eHHO NpH MAaNBHIX pasMepax
nepeMblyex, BOSHHKAeT ONACHOCTb NOSB-
JeHHs B OTIHBKax tpemuH. s ycuie-
HAS OKOH M OTBEpPCTHH MO HX KpasM
HEOOXOLHUMO BHIIONHATE OKAHTOBKH, CIIe-
HHAJTbEBe BEICTYNH M OoOHmxH. Pas-
MepHl OJHOCTOPOHHHX ¥ JBYCTOPOHHHX
OKaHTOBOK, pPeKOMeHAyeMbie NpeyuMylle-
CTBEHHO NIPH JIUTbe B MlecyaHbie QOpPMHI,
npuselleHHl Ha puc. 24 W B Tabda. 22;
a IUMPHHA [MePeMhIYeK MeXIy OKHaMH

Puc. 23. Cnoco6bl Kpenvienust sanusaeMoft apMaTypsl B CTEHKe OTJHBKH:

1 — ¢ noMomBIO HAaKaTKH; 2 — UETHPEXTPAHHHKOM; 3 — JHCKON: 4 — O HCIOML3OBAHHEM
oTBepeTéd; § — CyproM; 6 — € HCNOJb3OBaHWEM KAaHABKH
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Puc. 24. Ogpnocropounse (a) ¥ ABYCTOpOHHKE {6) OKaHTOBKH OKOH (orsepcrait) oran-

BOX
2 H. M. Taaamrs u gp.



NPOEKTHPOBAHUE OTJHBOK

22, Pa3mepn! (MM) ojHO-
H XBYCTOPOHHHX OKAHTOBOK

OKaHTOBKH
Tonmuna
1) OJlHOCTO-
CTEHKH poHEHe ABYCTOpOHHHE
Kerany,
MM
bl IR r]b|t|Refre
4 71101 51 1| 8{10] 3| 2
5 8|10y 5| 1j10|12] 3} 2
6 1010} 6] 2}12]14} 3] 2
7 12112 8] 3f14]16] 5| 3
8 14)12] 8] 3|16)18| 6| 3
10 16115110} 3|18120i 6| 3
12 20({18|12| 5j22|25] 8 b
14 22120715} 5)25]928| 81 b6
16 26|22(167 6128{30| 8| 5
18 28125| 16} 6|30(32| 8| 6
20 30128(20( 8|32132] 8i{ 6
22 32130120| 8{35{35|10} 8
25 35132120110|38|35{10] 8

saBHCcHT OT Haufombiero raGapHTHOTO
pasMepa OTJHBKU:

Han6onpwmit rabaputnuiii  pasmep

Ilpu snuthe B KOKH/b, NOJ AABJIEHHEM
H 10 BHINJABASEMBIM MOJENSM COOTHO-
IeHHe pasMepoB OYpPTHKOB M TOJIIME
CTEHOK OTJIHBKH MOXKHO HOPHHHMATL IO
puc. 25, s yKa3aHHBIX BHIOB JIHTbS
BBICOTA BBICTYNIA MJAH OOGHILKH A =
= (4+6)d uwmu h > 2,50 (puc. 26, a
" 6).

TomuuHY CTEHKH BBICTYNA HA3HAYAIOT
B 3aBHCHMOCTH OT TOJIIHHEI CTEHKH
ormuBgu: 6, = (1+-1,5) 8. Ecaum otsep-
crHe Gasosoe M ob6palaTeiBaercss pesa-
HHEM, TO AMAaMeTp BEICTYNA NpHHHMAIOT
MHHHMaTbHEIM. Eciu orsepcrue He 6aso-
BOE, TO AHAMETD BHICTYIa HA3SHAYAIOT
C yueroM JOIyCKa Ha pasMep OT GasH
Jo uedtpa BeicTyma. Eciau oTBepcrue
pacrmosaraercs Ha TOpLUE CTeHKH, TO
dopMy BBHICTYNa KOHCTPYHPYIOT Tax,
Kax 1toKasaHo Ha puc. 26, ¢ u 2. Bricry-
bl HeoGXOMMMO pacnojarats Ha BHEII-
HHX MOBEPXHOCTSX OTVIMBOK, 4TOOH HE
YCIOKHATD KOHCTPYKIMIO mpecc-QopMH
(puc. 26, 0).

TIpi KOHCTPYHPOBZHHH IVIATHKOB HJIH
Gofblimex Ha JHE OTJHBOK MeJKHe IuIa-
THKE OCBeIUMHAKT B OIWH TJIATHK
(puc. 27). Ha BepTHKanbHEIX CTEHKaXx

OTJIHBKH (CBHIIIE—II0), MM Ho 125 125250 260—500  500—750
MuvuManbuast IIMpHHA NEpEeMHYEK,
. G 35 40 60
HauGonpmn#t rabapuranii pasmep
omueky (CBHIIEe—HO), MM . , . . 750—1000 1000—1500 1500-—-2000
MunuManbuas LIHPHHA IEpeMbIYek,
. . 75 90 100
|
| %
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Pue. 25. CoorHomenne pa3mepos GYPTHKOB H OTBEPCTHHE OTANBOK, PACHONOMKEHHHIX:
a — Ha TopIe HHJUHLDa; 6 U 6 — Ha TJOCKON CTEHKEe COOTBETCTBEHHO ¢ JBYX CTOPOH B

¢ OXHO#A CTOPOHH
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Puc, 27, Iaareke Ha e OT/HBEH:

Q4 -~ HETeXHONOI'HUHHE;, § — TEXHONOrHUHHE
rpynnosnie

Pid

2

Pue. 26. Bueryner (GoSuimky) pasnuusoft
GOPME ¢ OTBEPCTHAMH, PACTONOMHEHHBIE:

a -~ Ha NAOCKOR CTeHKe; 6 — B yray;, 6 —
HA TODUE B HEHTPE CTEHKU, 2 — BAOJAb CTEHKH|
0 — Ha BHEmHeH NOBEPXHOCTH OTNHBKE [Henpa-
BHABHOE (/) M mpaBRILHOE (2) pacnoJOXeHns J;
0, = (1®1,5)8; B =225d; C=(,58, A=

@ ®
&
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Puc, 28, Tlnathkn Ha BepTHKANLHHX

CTEHKaX OTJIHBOK!

g ~ HeTexrojorBuHse, 0 — TeXHONOrHIKHE
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NPOEKTUPOBAHHE OTHNHBOK

OTIMBOK MeJIKHE IVIATHKH HE TOJBKO
Heo6xonuMo OOBeAUHHTh, HO H JOBOLHTh
HX TP JINThE B necyanste $opmm A0
JHHHH pasbvema ¢opMer (puc. 28). Ha
conpsAraeMbx JETaldX TaKKe PeKOMEeH-
Lyercs BRINOJNHATb HE OTAEJbHBIE IIa-
THKH B MeCTax PacloJIOKEHUS OTBEPCTHH
(puc. 29, a), a TpynuoBHeE 0O BCeH IO
CKOH TNOBEPXHOCTH CONpPSIKEHHT Jera-
aeft (puc. 29, 6 u 8).

Dopma orsepcruli B OTIRBKAaX OKasbl-
Baer BJAMSIHHE HA TEXHOJOT'HYHOCTb, KOH-
[EHTpALHI0 HANDSIMEeHHH H, CjejloBa-
TeNbHO, npoyHOCTh oTviuBKM. Ha puc. 30
# 31 npuBeleHb! BaPHAHTH BHUIOJHEHUS
OTBepCTHH B CTEHKaX OTJHBOK, obecrne-
qUBalOmue HaHMEHBIUYIO LOTEPI0 [pou-
HOCTH W CHUKEHWE KOHIEHTPAIHUH Hanpsi-
KeHMH B OTJHBKAX.

Ecau npunsTh DPOUHOCTL CTERKH Ges
orseperuit 3a 100 %, To mpounocrn cre-
HOK C OTBepCTHsSMH OYAeT 3aBHCETh OT
opopMIeHNA OTBEPCTHA:

OrBepcrye ma pre. 30 . . . . . . . ..
IMpounocrs crenku, % or npoqﬂtwm cren-

KH 6€3 OTBEPCTHSL . . . + . + & & « . .

JIaTeie KaHABKY VI BHIXOJ@ HHCIPY-
MEHTA YacToO MOJOXKHTEIbHO BJAHAIOT Ha
pacupezenenue Hanpsikenufi. Hx tpynno
MNOJNIYUHTb  MexaHHueckoli of6paborkoi
OCBIYHEIM PEXYIUUM MHCTpyMenToM. st
HEKOTOPHIX JeTasell BHIMOJIHEHHE KaHa-
BOK 00si3arenbHo. [ToBepxHOCTh KaHaBOK
Jerve 3auHijaercs minboOBaHHEM BpYyU-

R
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Puc. 29. Ilnatuku Ha CONpATAEMEIX MJIO-
CKHX NOBEPXHOCTSX OTJUBKH!

a — HETeXHOJOTHYHHE;, 6 H 8 — TEXHOJO-
THYHhI®

v 74 1

!
!
e
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Puc, 30. Odopmienue oTBepcruil B CleH-
Kax OT/IMBKH H3 ATIOMUHUEBOro CIIaBa:

a — crTenka 0e3 OTBepCTHsi; 6 — OTBEpCTHE
C OCTPHIMH KPOMKaMH; 8 — OTBEPCTHE COo
CKPYPIeHHBIMH  KpPOMKaM®; 2, 0 —— 0TBep-
cTHg B GOOHILIKAX COOTHETCTBEHHO Gea pa-
IHyca B ¢ PajgMycoM; € — TO XKe, ¥TC u g,
HO OCTDble KPOMKH OTBEDCTHS LONOJHHTENb~
HO CKDYIJIEHBl PajHyCcOM ¥

a 6 8 2 bij ]
100 60 74 49 80 89
HYI0, YeM NpPHMbIE BHYTDEHHHE YIJH

(oM. puc. 26, 6). [Ipu BHIMOJAHEHHY KaHA-
BOK pEKOMEHIyercs HNpHHHMaTh b >>
= h >3 MM (puc. 32).

Buinosaenne yKJIOHOB HJH KOHYCHOCTH
Ha orauBKax. [loBepXHOCTH OTJIMBOK,
NepreHfHKYASPHEE NIOCKOCTH pasheMa
JauTeHHOH GOPMEL, TONKHE HMETh VKJIOHH
(XOHYCHOCTD) JJIST JAY4YIUEr0 CheMa HOJY-
thopm. JKesaresbHO NpefycMOTpeTh B Jig-
TaNH KOHCTPYKTHBHEIE YKJIOHbI, KOTOpLIE
NO3BOJISIIOT BBIAEPKATE HA BCEM NPOTH-
KEHUH OT/IABKH PAaBHOMEPHYIO TOIMUHY
CTEHOK H HE YBeJHYMBaTh Maccy OTJIH-

a) J) 8)

Puc. 31. BapuanTsl BLIIOJHEHAS OTBED-
CTHII, IPHBOASAUIHE K CHHJKEHMIC KOHIEH-
TpAUMH HAanpsDKeHWH# B CTEHKaxX OTJIH-
BOK:

q — HexeNaTeNbHB BapHaHT — Y OTBEp-
CTHA OCTPble KDOMKH; & — HONYCTHMHIH Baw<

PHaET, HO NOJYYEHHR TPYLOEMKO, § — HaHGOo-
Jiee GeXHOJMOTHYHBIH BapHART
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Puc. 32. Kanasxu wma
OTJAMBKax JJsi BHIX0JA
pexymero HHCTPYMeH-
T2

Ll
a)

pox. Ecau Xe 1o TeXHUYeCKHM Tpe6oBa-
HWAM X JETAlsiM 3TOrO CHAENaTh Heab3d,
TO B HEOGXONMMBIX MECTax KOHCTPYKTOD
gasHayaetr GOPMOBOYHBEIE YKIOHB B COOT-
sercreun ¢ TOCT 3212—80.

JIuTeHiHbIe YRIOHE MOI'YT OHITh BHIIOJ-
HeHBl CJCAYIONIHMH CcrnocoGaMH: yBeau-
YeHHeM TOJIUIMHEl CTeHKu (puc. 33, a),
yMEHbIUEHHEM ee TOJUEE! (puc. 33, 6)
HJIM OXHOBpPEMEHHHBIM YMCHbIUCHHEM ¥
yBesHueHueM ToamuHH (pHC. 33, 6).
YKJIOHB 3aJa10TCSL B Ipajycax HIH MHJI-
qumerpax. Ecan BepTHRAALHBIE CTEHKH
06pabaTHBaloT, TO YKJIOHH BCEria AAOT
B «uioc», Takxke «B IUIOCH NAIOT YKJIO-
HBI, €CJIH CTEHKY OTJIHBKH He ofpadarsi-
BAIOT, HO TOAUIMHA €€ MeHbUIe 3 MM.
IMpn tosmune credkn 3-—6 MM YXJIOHHI,
KaK NpPaBujo, NAIOT «B IJIIOC — MHHYCY,
a mpH toamuHe Gojipuie 6 MM — «B MH-
HyC».

Pexomenyyemele YRJIOHHE JUISt OTIHBOX,
oJAyYaeMbIX JHThEM B KOKHJb, NpUBe-
Jewnr B Taba. 23.

JluTefinvle YKIOHB HAPYHKHBIX TOBEPX-
HoCre#t OT/IMBOK, NOJYYaeMHIX JIMTheM
N0Jl ZaBJeHHeM, KaK NPaBHIO, COCTABIA-
for 10—30’, nurelinvie YKAOHBI BHYT-
peHHHX moBepXHocTell  (mojocref) —-
30" —2°,

Hasnayenne  Texwojoruueckux 6as
A JonyckoB Ha pasmepsl. KemaTennHo,
uToOpl Gashl JAHTOH JeTanu, HCHoJab3ye-
MBEIE TDH W3TOTOBJEHHH OTJAWBKH M ee
ofipabotke pesaHmeM, copnajany. bBase
RO/IKHEL 06pa30BHIBATLCS MHHAMATBHEIM
QHC/IOM  9/IeMEeHTOB JuTelinoH Qopme,
HeNATeNbHO ~ OJHHM 3/JIEMEHTOM.

Kaxnofi ms tpex npoCTpaHCTBeHHEIX
OCel KOOpHWHAT JOJIKHA COOTBETCTBO-
BaTh TOJNBKO OJHa IJiaBHas 6asa, a ee
PasaMepe! Jo/KHBl OhITh BOZMOMXKHO HaH-
MEHBLIUMMH, CJIEJOBATENBHO, H JHONYCK
Ha 6a3oBHM pasMep GyjeT HAEMEHbIINM.

45a

8)

_)1 a
o] 2>
“ %iﬂ/
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Puc. 33. YxI08H (KOHYCHOCTB) Ha OTIMBKAX

Ecnu nesosMmoxuo HMeTh ofmyio 6asy
ISl IONYYeHHst OT/IHBKU U ee 06paGoTKu
pesanueM, TO DAacCTOSHNE MeXLy IpH-
HATLIMK 0a3aMH MPHHHEMAIOT MaKCHMaib-
HeM. B sTOM cotywae gomyck Ha 6a3oBbIf
pasmep Oygner mamMerbmuM. JKeaaTesb-
HO, wro0bl Takue Gasel OLJIM CTOPOHAMH
OJHOH CTeHKH, a eule Jyuile — HaXOAu-
JHuCh B OAHOH miockoctd. Baay neol-
XOAUMMO pacnosaratb B IeHTpe JHTOH
neranu. Torna pasMeps! ot Gassl 10 camolt
YA4TeHHOH NOBEPXHOCTH JeTaldH, a cje-
JOBATeNbHO, H JONYCKH Ha 5TH pPasMeph
6yAyT HaUMEHbIHMH.

Ecau nonycku na pasmepsl xaxoli-mu6o
YACTH NUTOH JeTand Mo KOHCTPYKTHBHEIM

23, PexoMeHIyeMbie YHJIOHB!
npH JTHThe B KOKHIb

Yxaou (% OT BBHICOTH
CTeHKH OTJAHBKH)
JANs1 NOBEPXHOCTH
BHYTpeHHeH,
odopmiisieMot
MeTaJiHYe-
CKHMH
Coaasu CTePKHAMH,
Hapyx- npu BHICOTE
HOfl OTJIABKH,
MM
25| cs. 50
Amomuune- i—1,6{ 5 |2—25*
BbIE
Marunuessie 2,5 312-3¢%
Menuuie 1,6 7 13-35*
Ilunxosue 1,0 3 2,0

* Tl TOHKOCTEHHBIX OTJHBOK.
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Puc. 34. Yeprex sutoil neranu:

)l(pmpasuep 0 nonyckoM HBa oOpaSoTKY pesaHREM

HAM TEXHOJOPHUECKHM COOGpamenusm
HOMKHE OHTb MUHEMAAbHHIMH, TO 6a3y
CleflyeT MOMECTHTb B 5TOH yacTH Herand.
Mpu orcyTersHy B IeTaay INIOCKOH no-
BEPXHOCTH, YROBJAETBOpsIiouled npuse-
JIGHHEIM YCJOBHSIM IJd BuGopa Gaam,
pPEKOMEHAYLTCS JenaTh CHeyHanbHEIe TeX-
HOJIOTHYeCKHE MPHJIHBEI H KX NOBepX-
HOCTH NpHHHMATb 32 GasH.

PasMeps! MeXZIY NOBEDXHOCTAMH Of-
JIMBKH, He 06paboranHoll H o6patotanHoft
pesanueM, NpPOCTABJIAOT, KaK HPaBHIIO,
TONLKO B TeX ciayyadx, KorAa ofe mo-
BePXHOCTH SBAsIOTCH 0asamu; pasMepH
no auTol He6a30BOH TOBEPXHOCTH CJe-
Ayer MpocTaBasTh TOJLKO OT JHTOR
6a3p. I1pu mpocTaHOBKE PasMEpOB LIenoys
Kofl saMuIKaiOIu#l pasMep (ToNilMHA
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BHicTYna, (yiania, CTEHKH) MOXET HMeTb
3HAUHTeAbHbIE  XONeGAHHS, BHI3BIBAIO-
mye 6pak Heraled HaIH HEOOXOIHMOCTh
LOMOMHHTENIBHOIO INpunycka. PasMeph
Ha uepTexe JMTOH JeTaqH JOMKHE Ipa-
BHJILHO Tpenonpelensit 0asel M COOT-
BETCTBOBATb TEXHOJOTHUYECKHM TpOLEec-
caM JHTbS H 06paGOTKH pesanHeM.

OdopMnenue yepTexa JHTOH HeTanH.
Ha prc. 34 npuseseH uyepTex JHTOR
JeTatH, Y KOTOpoH JHTelinne 6askl Haxo-
JATCS HA MHHUMAJbHBIX DACCTOSIHHAX
or 6as JiIsl MeXaHHueckoi o6paGoTKH
pesanneM (6aswr 2 m 3). Bce ocnoBHHIE
pasMepsl, NOJNEXaiHe NPOBEpKe B OT-
JHBKE, TIPOCTaBJMIOT OT OXHOH 6assl 4,
apngomelcss 6asoft s o6paGoTku pe-
saHueM M [/ KOHTDONS OTJMBKH (pas-
mepsl Jg). [IpocraBnste sTM pasmephl
uenoukod (xax JI;) He Jonyckaercs.
Jlis  yMeHbIUeHHR JONYCKOB Ha pas-
mepsl £, I', T u pns crenok, ofpaGarni-
BAaeMBIX C OJKOH CTODOHH, HEOGXOAHMO
npumessTe Gasy 5. Paamepn, mnoxne-
KaluiMe TNpoBepKe, NPOCTABAAIOT KaK
pasmepel JI. Ilpunyck Ha o0o6paborky
pe3aHHeM ONpENeNsIOT pacueTHBIM Iy-
TeM. 3HaueHue NPUIYCKAa PaBHO CyMMe
JBYX BEJHYHH: MHHHMAJbHO-IONYCTH-
moro npunycka IT u ponycka /] ua pas-
Me€D OTJIMBKH OT 6assl 06paGoTKH pesa-
HueM JOo oGpaGaThiBaeMO$ IOBEPXHOCTH.
Mpuumansueft npunyck I1 wa MmexawH-
YecKylo 06palOTKy, HeoGXoRuMbIH npu
pacueTe YHC/IA EPEXO0B, PEKHMOB pesa-
HUS ¥ JDPYTHX MapaMmeTpoB, YCTaHABJH-
BaeT TeXHOJIOT-MeXaHUK.

Ipanycx, XOTOpHH HeoOXOZUMO BH-
NOJIHHTb HA MOJEJH, COCTOHT H3 MHHH-
MaJILHOTO NPHMNYCKa ¢ JoGaB/eHHeM K He-
My MHHYCOBOH 9acTH XOMycCKa Ha pasMep
OT 6as3n 06paloTKH pesanueM %0 o6pa-
GaThiBaeMoll nosepxHocTdH. Kpome roro,
HYXHO Y4YHTHBaTh (JOPMOBOYHHE YKJO-
HHL.

3. Tlpumepnl co3panms
TEXHONMOTrHYHBIX KOHCTPYKUHH
JATHIX JeTajiedl M HMX 3JeMEHTOB

Ozna w3 ryaBHHX 3a1a4 COBMECTHOM
paboThl KOHCTPYKTOPa H TEXHOJOra ——
MakCHMaIbHO NMPUOIH3UTE GOopMy # pas-
MEDH OTNHBKH X TOTOBOR xertanu. Mne-
aNbHOH CYHTAIOT TAKYI0 3arOTOBKY-IE-
Tadb, Pa3MepH KOTOPOH OKOHYATEJIbHE!

u He Tpebyior nocaenyiomeil o6paboTkH
pesanuem. OnHaxko 2TH TpeGOBAHHA Ha
NpaKTHKE DeaH3yloTcs IS OrpaHHueH-
HOHl HOMeHKJIAaryphl JHetanelf. B cBasu
C 5THM 3afaua CBOAMTCS K TOBHILIEHHIO
TeoMeTpHYECKON TOYHOCTH OTJIHBOK, YTO
ofecrieustt CHHXKEHHE MX MacChl, YMEHb-
meHre o6bema pador no oGpaGoTke pesa-
HueM M nospiuenne KM,

CoeMmecTHast paoTa KOHCTPYKTopa H
TEXHOJIOr'a [O COBEPIIEHCTBOBAHHIO TeX-
HOJNIOTHYHOCTH KOHCTPYKLUHM IPHHOCHT
nauGonbmiui 5hdexr, ecaH € C€amoro
Hayana JiMTas Jeradb I[POEKTHPYercs
ILAsl KOHKperHoro cnocofa nuTha. Ilpx
9TOM NOSIBJAIOTCH NIHPOKHE BOSMONHOCTH
MaKCHMaJbHO YuecTh OCOBEHHOCTH 3TOrO
cnocoba K HCMOJMb30BaTh MPEHMYINECTBA
JUTEHHOTO cryiaBa, TOM HJAW MHOHW JuTefi-
HOH TeXHOJIOTHU M CO3JaTh TaKyl KOH-
CTPYKIMIO, KOTOpag B IOJHOH Mepe
OTBEYaeT ee CAyKeGHOMY Ha3HAYeHHIO
H B TO e BPEMS HMeeT MUHHMAJIbH hie
METAIIOEMKOCTE H TPYJOEMKOCTb H3ro-
TOBJIEHHUS.

Jlanee npuBORATCA NPHUMEPH TEXHO-
JIOTHYHBIX H HETEXHOJOTHYHHX KOH-
CTPYKIMH OMIMBOXK H HX SJ€MEHTOB
(OTIHBKH H3rOTOBJSIOT PA3IHYHRIMH CIIO-
cofamMu JTHTLS),

HesnaynrenbHBIMH H3MEHEHUSIMH KOH-
CTPYKIIMK MOXHO CYIIECTBEHHO YIpO-
CTHTb MpOIECC HK3TOTOBJNEHHS OTJIHBOK
H NOBEICHTL HX JKEeCTKOCTh. Tak, H3Me-
HeHHsS. KOHCTPYKLUH TO3BOJSIOT H3ro-
TOBJIATb OTVIMBKY Ge3 crepxus (puc. 35, a
u 0), ynpouianT KOHQUIypanuio CTepKHS
(puc. 35, 8) ¥ Oaarojaps VBENHUEHHIO
pasmepos orsepctufi A H B nossoasior
3aKpenyATh cTepxeHb B Qopme Ges3 mo-
MOIIM xKepebeek, YTO NOBLIAeT KauecTso
OTIHBKH M CHHJXK2E€T TDYJIOEMKOCTh ee
usroronsenusi. Coegunenue Mexny cobolt
n8yx noqocreir A u B (puc. 35, &) ¢ 06-
pasosBanneM opHofi miockoctd C cyme-
CTBEHHO YMpPOI2eT H3TOTOBJIEHHE TaKoH
OTJIMBKH JIUTHEM B Hecyaneie GOPMHL U 1O
BHIIVIABJSEMEIM MOLENISIM, TaK KaK B 5TOM
cayyae orBepcrHe ) MOXKHO HCIOMB30-
BaTh XaK OIOpHOE IJIA CTEPXHA HJIH
ofonouky. Ilpu H3MEHeHHH KOHQUTY-
panun puiyara (puc. 35, J) MOXHO BH-
NOJHHTE pazbeM (GOPMBI B OIHOH mJIO-
CKOCTH, YTO YNIPOILAeT ee W3rOTOBJIEHHE,
Brimonnenne W30THYTHIX pebep Ha pe-
merke (puc. 35, €) CHHXKAET BHYTDEH-
HHe HaIPMKeHHsS B OTJHBKe, NOBHIIAET
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Puc. 37. IMoppluesse TeXHOJOHYHOCTY ¥ CHIKEHHE MeTAMVIOEMKOCTH OTJIHMBOK

NpU JHUTHE:

a, 6, 6 4 2 — B KOKHJAL H B necuanme GopMm; d—ow0 —— NON AapjeHueM; | — HeTeXHONOITHU-
Ha® KOHCTPYKIHMSA (BHCOHas METaMJOEMKOLT: OTAMNBKH); 2 — TeXHOJIOTHYHAs KOHCTPYKUHAA

(RHsKas MeTaJIOeMKOCThE OTVIHBKH)

MECTKOCTh KOHCTPYKUHMH H yMeHbLI4er
OTIaCHOCTh BO3HHKHOBEHWs TOPSYHX Tpe-
IMHH,

OT/MBKA CTAaHOBHTCH TEXHOJIOTHYHOR
VIS JIMTBA NOJA JaBJeHHEM [OCIe CJe-
LYIOIUX KOHCTPYKTHBHBLIX H3MeHeHHH
B JeTagu: pHc. 36, @ — BMECTO MOJOCTH

C TIORHYTPEHHAMH BBINOJHAIT MO0~
goctu B u I'; puc. 36, 6 — perans pac-
WIEHSIOT Ha JBe CaMOCTOATeNbHEEe fe-
tanrn A ® B; B peraaw puc. 36, 8 —
JiBE ONODH 3aMEHSAIOT Ha OJHY, cHabxkas
ee pe6poM XKEeCTKOCTH, YTO MO3BOJISeT
OJHOBDEMEHHO BHIPABHHTH TOJIIHUHY CTe-
HOK OTJIHBKH.

KoncTpykrupnnie usmenenns neranedt,
NIOKasaHHBIX Ha puc. 37, UPUBOAAT X CHH-

HEHMI0O MX MEeTaIOEMKOCTH M OTCYT-
CTBHIO JIUTEHHHIX JeeKTOB yCalOuyHOTo
xapakrepa, B nopmue (puc. 37, a) A
YCTPaHeHHA MacCHBA INPELyCMaTpHBAIOT
JOTOJHHTEIBHYIO NO0ocTe A; B BeHLax
3y6uathix xojec (puc. 37, 6), He3aBH-
CHMO OT MX JAHaMeTpa, BHIMOJIHSIOT KOJb-
ueBsie KaHnasku B; B mydre (puc. 37, 8)
BHYTP€HHEe OTBEPCTHE BHIMOJAHSIOT GH-
rypHbiM; B Kopnyce (puc. 37, &), H3me-
HAA KOH(DMIYpauMio HADYXKHBIX M BHYT-
PeHHHX CTeHOK, OGeCneunBalOT Hampa-
BJIEHHYIO CHH3Y BBEDPX KpHCTa/LTH3AUHMIO
OTJIMBKHM W yHo0HOe ee H3BJeyeHHE H3
dopmur; B xpoimkax (puc. 37, 0, e B %)
nyrem BpegeHus oasoro (puc. 37, 0)
unu 8yx (puc. 37, ac) pebep KeCcTKOCTH
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Bmynka Ha pmuc. 38 N0Ka3aHO KOHCTPYKTHBHOE
HCIIOJMHEHHE JIMTOR JeTaiam JJjId JIHTbS
NOJL A2BJICHHEM H3 a/IOMHHHEBOTO CIII4Ba,
apMHPOBAHHO ABAXHATBIO JATYHHBIMH
BTYJKaMH. ApMHDOBAHHE JETAJH BTYJ-
KaMH 103BOJIgeT H36exarb BHYTPEHHHX
TIOPOKOB JIHTbA NPH Hapeske pe3bORl
) B O0eCTeYHTh IepMEeTHYHOCTh AeTaJH B

15002 °6‘}’3P’I§Z'Ae . )

, i Y44€B 3KOHOMHYECKH BHII'G/
HBIM SIBJISIETCSl PaculeHeHHe NeTANH Ha
4acTH ¢ nmocieiyomeil Hx csapkoi. [1pu-
Puc. 38. ApMupoBaHHAf OTJIHBKA H3 Mep CBapHO-JAHTOH KOHCTPYKLHH H3 CIAa-
AJIOMHHHEBOTO CIUIaRa, I[oJyyaeMast Ba AJI9 nokasan Ha puc. 39. Pasnene-
JIUTbEM IOJ LaBJIECHHEM HHEe KOHCTPYKLHH «OCHOBaHHS®» Ha JBe

50402

Puc. 39. Cpapuo-1utast aJIOMHHHEBAS Nerajb

H BHIIOJAHEHHA nojoctd A u B BBHIDABHH~ CHMMeTpI/l'-IHbIEW‘IaCTPI’) TMO3BOJAET OTNH-
BalOTCA TONMUHBI CTEHOK OTJHBOK H yC- Bath HauGostee CIOXKHEIE KOH@KPYPKHJ{H
TPaHsIoOT NOPHCTOCTD OTVIHBOK IIPH JIKThE 6y1(yllleﬁ Jerajii v CBapHeBath Lo €e
oA JaBJIeHUEM. HpSiMOJIHHeI':IHbIM NOBEPXHOCTAM.
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MPOEKTUPOBAHUE H OCBOEHHE
JIMTEAHOA TEXHOJIOTHH

Jumnukosaa cucmema B o6meM ciay-
wae ([OCT 18169—86) mnpeacrasiser
co6oft cuCTeMy KaHaJoB H 5/1€MEHTOB
JauteiiHo# GopMul JJIA MOABOXA PACIJIAB-
JIeHHOTO Mera/sia (pacm/iasa) B HOJOCTb
thopMBI, ofecneeHnst ee 3anoMHEHUS H
HHTAHNS IIPH 3aTBEDAEBAHHH. D/IEMEHTH
JIATHUKOBOH CHMCTEMBl MOXKHO MOApa3sfe-
JIHTb Ha NOJBOASIME M uuralowye. B He-
KOTOPBIX CJYy4asiX, HAUpPUMEp, NPH JIHTHE
HO BHINIABJSIEMBEIM MOJE/ISIM TAKOTO MOA-
Pa3fesNeHusl MOXET H He ObITb.

INocne sanonuenust GopMbl pacniaBoM
JATHUKOBAs CHCTEMZ H OTJIHBKA B Tede-
HHME HEKOTOPOrO BPEMEHH COOOmATCs
MexAy coGoit. 3aTeM (BC/IENCTBHE 3aTBEp-
II€BaHASI OTHOCHTEJNbHO TOHKHX JIMTHH-
KOBRIX KaHAJOB) [lofaua pacijaBa Iipe-
Kpamaercsi, M OTJHBKa KPHCTANLIH3YeTCs
HE3aBHCHMO OT JIHTHHKOBOH CHCTeMBI.
Manast npoOROMKHATENLHOCTb, 4 B 60Jb-
IUMHCTBE CJlyd4aeB Jaxe I[OJHOE OTCYT-
CTBHE HTAHHMS 3aTRepjeBaoledl OTIMBKH
uepes NOABOAAIIKE 3JeMEHTH JHTHUKO-
BO¥M CHCTeMBI (Kak NpaBHiIO, yepe3 muTa-
TEJIb) NO3BOASET NOAYYHTh OTVIHBKY (eC/IH
Ha Hell He yCTaHOBJEHH MHTAIOLIHE 3Jie-
MeHTH) Ge3 ycamouyHHIX Le(eKTOB TOJIBKO
IpH CJAEAYIOMHX YCAOBHAX NPHMEHeHUe
CIIAaBOB C Manoi OObeMHOH ycanxofi,
OTCYTCTBHE MACCHBHBIX Y3J0B H YTOJI-
IMEHHBIX MECT, HU3KAS TeMIeparypa 3aiu-
BaemMoro B (opMy pacmiaBa, MeiJdeHHas
3ajqHBKA H JD.

Jna xoMneHcanmuyu ycaiky CIulapa B Ite-
PHOJ KPHCTANIN3ALMH, NpefyIpeRAeHH
06pa30BAKHA YCAROUHLIX PAKOBHH H 110-
PHCTOCTH CJHYKHT NHTAOWHKA 3JIeMeHT
JUTHHKOBOH CHCTEMBI — npubsias, Tpel-
Crapaswouas co6ol f06aBOYHYI0 NOAOCTh
(pesepsyap B sureiiHolt Gopme), 3amo-
HSIEMYIO JKHAKHM METAJJIOM.

IMomamo ocHOBHOR (QYHKUMH [PHOBLIL
BBEINOJIHAET TaKxe JONOJIHUTEJbHbIE
bynxumu emnopa M uirarocbopruka, ue-

pe3 KOTOpHE OT OT/IHBKH OTBOAATCA TBep-
Able HeMeTa/JlJIHYeCKHe BKAKYEHHd H
rasnl,

1. JIuTHMKOBBIE CHCTEMB
Iast 3aauBKH dopMm
00j HANOPOM CTOSIKA

TpeGopanus,, NpeAbABAsSEMbE K JHUT-
HUKOBBIM cucTeMaM. OchoBHbie yHKRHH
JUTHMKOBBIX cHcTeM. B 3aBHCHMOCTH OT
MecTa NOJBOjAa METaMIA X OTVIHBKE H pac-
HONIOXKEHHs [HTareJeR  OTHOCHTENbHO
IVIOCKOCTH pa3beMa (QOPMBl HCIOJb3ye-
MBI TIPH NOJYYEHHH OT/IMBOK M3 I{BeTHHIX
CIJIABOB JIMTHMKOBHIE CHCTEMHI MoApasie-
JASIOT HA CHEAyoIMHEe OCHOBHBHIE THIIHL
(pHc. 1): BepxHIOW, HHXHIOW, GOKOBYIO,
BEPTHKAIbHO-IIENEBYI0, APYCHYIO B KOM-
GHEHPOBABHYIO.

BriGop Toro mad Apyroro THNa JWTHH-
KOBOH CHCTEMH 3aBUCHT OT MHOIHX
¢$aKropoB, rIaBHHIMH H3 KOTOPHIX SIB-
JAIOTCS: IOJIOMEHHe OTIHBKH B ¢opme
H Hasqnyue pasvema (opmul; raGapHrHhe
pasMepnl ¥ KOHDHIypanus  OTJIMBKH,
npeNbABIsSeMble K OTJHBKE TPeOOBaHHA
(oTBeTCTBEHHAA MJAH  HEOTBETCTBEHHAA
OT/IMBKA); CBOMCTBAa CIVIaBa; BO3MOXK-
HOCTH DHMTaHHS OTIMBKH IDHOHLIAMH;
ypoOcTBO oTAeaenus NuTaresefd oT 3a-
TBEpJEBIIEH OTJIMBKH.

Bepxnaa AUMHUKOBOR cucmema
(puc. 1, a) ofecneuuBaer XOpolIyl 3a-
MOJMHAEMOCT: INIPH  KpaTdafineMm I1yTH
Mmeranga mo QopMmel, cosjaeT raubojee
6/1aronpUATHEE YCAOBHA JJIs MOCJAER0-
BaTe/JIbHOY HanpapJeHHOH KPHCTALIU3a-
UHH OTJIHBKH CHH3Y K NpHOBIAM, He
BBI3bIBAET Pa3BUTHA MECTHHIX NeperpesoB
¢dopMBEl B CBS3aHHBIX € THM HEDEKTOB.
Oxa HanGojee npocTa NO BHIIOAHEHHIO,
JIerko yphaasercs nupH o6py6ke JaHTbA
u Tpefyer HaMMeHBIIErO IO CPABHEHHIO
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Puc. 1. Tunsl JUTHHKOBHIX CHCTEM:

a — BepXHsasd, 6 — HHXHAA;

¢ — GokoBasi (O paswpeMy);

e — BepTHKanbLHO-Iqejaesas; 0

H e — SIPYCHble COOTBETCTBEHHO C TOPH3OHTANLHO H BEPTHKAJbHO PacloJOXEeHHbHIMH IHTaTe-
JSIMH; o — KOMOMHMpOBaHHas; | — yama; 2 — CTOsIK; 8 — 3yMnd; 4 — MeTa/VIONPHEMHHK
(npoMexyrouunil Xauali);, 5 — KOANEKTOp; 6 — NuTaTeNb TOPU3OHTAAbHHEMN; 7 -—— OMIMBKaA;

8 — npubpinn; 9 — kosozenr (o6paTHBIE CTOSIK);
12 — myakoc6OpHHK HaR NHTATeNeM — DHTalowas OoOhIIKa;

c60PHUMK Hall KOJJEKTODOM;
13 -~ nHTarTeNb BePTHKaJbHEH; [4 — BHIOD

€ IPYIHMH THOAMH JIMTHHKOBBIX CHCTEM
pacxojia Meranja 3a cueT YMEHbINEHUS
pasmepoB npuGhier. OcHoBHOR HeRoO-
CT4TOK 3TOIO THIIA CHCTeM — KacKalHbIf
cfpoc pacniaBa B (opMy, NPHBOASINHI
K ero HHTEHCHBHOMY IlepeMelluBaHuIo
H OKHCIEHHIO, 3aXBary BO3Ayxa, obpa-
30BaHMI) IE€HH M €e 3aMelIHBaHHUIo
BHYTpb OTJMBKH. [Ipu Bepxuefi JuTHH-
KOBOH cHCTeMe YXYAIIAIOTCH TakXe YCJIo-
BHSL 3aJlepKaHHA IJAKa B KOJJIEKTOpE,
TaK KaK nETarend GOJbLIYIO yacTb Bpe-
MEHH 3aJMBKH HE MOTYT paborath HOJ
saromenHbli  yposeds. Kpome TOrO,
BepXHsISl JINTHHKOBAA CHCTEMa CO3laeT
OIIaCHOCTb PasMbiBa QOPMBI H CTepiKHef
NajalomuM ¢ OoJbIIOH BHICOTEI MOTOKOM
MeTalIa.

OtmeueHHHe HeJOCTATKH BepxXHEH JHT-
HHKOBOH CHCTeMBl B 3HAYHTeJBHOH Mepe
MOryT O®ITb yCTPAHEHBl @pH 3aJHBKe
$opM B HAK/JIOHHOM MOJIOXKEHHU HIH
OpH BHIIOJHEHHHM 3aJMBKH C KAHTOBKOH

10 — BepTHKanbHad wedab;, Il — muaKo-

¢dopmsr. ITosToMy BepXHIOI JIKTHHKOR YIO
CHCTEMY YA4CTO NPHUMEHSIOT ANS OTJAHBOK
¢ BeicoToH o 100 MM, a Takxe NPHU JuThe
MEJNKHX JeTaleR B KOKM/Ib, KaHTOBKY
KOTOpOro  obecreynBarb 3HAYHTENLHO
IpOIfle, YeM KAHTOBKY Necuauoi dopmsl.

Huocnna AUMHUK08AA cucmema
(puc. 1, 6) B nauGosbiiell crenexy obe-
CreyuBaeT CNoKofEoe 3anoHenHe hopMEl
pacniaBoM, HCKJIOYAIOIee ero BCMEHH-
BaHHe, pa3GpHISTHBAHME H OKHCHEHHME,
XOPOIIO 3alePIKHBAeT HEMETA/LIHUecKne
BKJIOYEHHH, HAXOAdUIHecs B paciase
JO €ro nocTynieHus B GOpMy, CHocoG-
CTByeT YAOBJIETBOPHUTEILHOH 3anoJiHse-
MOCTH H TIOC/I€/IOBATE/bHOMY BLITECHEHUIO
BO3JlyXa H Tra30B H3 MOJOCTH (HOPMHI,
HuxHsasl JIHTHHKOBasg CHCTEMA JieTKO
yaansercd npH ofpyOke, a pacxop Me-
Ta/sla Ha Hee MEHbINe, YeM Ha BePTHKAa/b-
HO-IIEJIEBYIO CHCTEMY.

OpHako nPH TakoH JHTHHKOBOA CH-
CcTeMe M3-3a NeperpeBa HHKHHX CJIOB
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GopMEL  MOTYT HapYHIAThCH  TENJIOBOH
pexHM OXJaxjanmelics ONUBKA H,
CefloBATe/IbHO, CaMbll XOX MNOCTIenoBa-
Te/bHOH BanpamRjeHHOR ¥puCTasuIH3a-
UMM, YTO MOXKeT INpHBecTH ¥ o0pasoBa-
HHIO YCAJOUHBIX paKOBWH H DBHIXJOT.
Yrobet m3bexxkatr o6pa3oBaHns STHX
RedeXTOB, IPHEMEBSIOT X0400UAHUKI, YC-
TAHABJAHBAOT TNpPHOBIH  YBeJHYEHHHIR
pasMepoB MM JOIHMBAIOT HX TODSYHM
metaaioM. Ho 3tHx Mep Moxer oxa-
8arbCs HEZOCIaTOYHO IIPH JHTHE CIVIABOB
¢ IIAPOKMM TeMilepaTypHEIM HHTepBa-
JIOM KPHCTA/IH3AIHH, CKIOHHBIX K 06pa-
80BAHHMIO PacCesTHHON ycafodHol IopHC-
toctH. Kpome rtoro, npu nuxueff aurau-
KOBOJ CHCTEME TPYAHO 00ECIeyHTh 3a10J1-
HE€MOCTh TOHKOCTEHHHIX BBHICOKHX OLJIH-
BOK C pa3BHTOH noeepxHocThbo. Ilosiomy
1pH Aorn/Sony > 50 (rhe Agry — BHICOTA
otiuBKH Gez npuGouiefl; Sgpx ~— Cped-
HAA TOJIMHMHA CTEHKH) Ais obecledeHHs
8aNOMHAEMOCTH GOPMEI NPUMEHAIOT Bep-
THKAJIbHO-IIENEBY0  HIH  KOMOHHHpO-
BaHHYIO cucremy. Takofl THN JIMTHHKO-
Boff CHCTeMsl B HauGosbulell CTeleHH
OTBEYAeT TPEGOBAHMAM, HPEAbABJITEMBIM
K JIATHHKOBEIM CHCieMaM, ¥ HO3TOMY
noJayunsl HauboJ/bliee PacHPOCTpaHEHH®
I/ JATBS IIBETHHIX CIJIaBOB.

Boxosas  aumnurogas cucmema
(puc. 1, 6) oGecrieyuBaer 3anoJneHue
HMXKHEH YacTH OT.IMBKH CBEPXY, a BepX-
Hell yacTH — cHu3y. [Tpenmyinecrso cu-
creMBl — yA0OCTBO BHTOTHEHUS B hopMme.

Bepmuxarono weiesas aumnukosus cu-
cmenma (puc. 1, 2) napsay co cnoxoii-
HHIM BBOZOM pacmiasa B opMy offecre-
YHBAET XOPOWYI0 3allOHAEMOCTH (opM
TOHKOCTEHHBIX  OTJMBOK, 3alepIKHBAET
HEMEeTaAINYecKHe BK/IIOUEHHS IpH OT-
LIaKOBLIBAHNKM B KOJJIEKTOpE H BepTH-
KaJbHOM KOJIONE, cosfaer G.aronpusr-
Hble yCaoBHSL JMIA  TOCHENoBATeNbHOH,
Hanpap/eHHOH CHH3Y BREPX KPHCTANIH-
3allH¥  OTJIHBOK, ofeclieunBass IOJAYY
TOpSYEro MeTalsia B BEepXHHE CJIOH OT-
JMHBKH H npubolib. Taxem obpasom,
STOT THI JHTHHKOBOH CHCTeMH ofecre-
YHBAET JYWIIHH TEIUIOBOH DEXUM M JIy4-
HIYI0 3aMOJHSEMOCTh TOHKOCTEHHBIX BHI-
COKMX OTIJIYBOK, YeM HHKHSA JHTHEKO-
Basg CHCTeMa,

K megocrarkaMm BeprHkanpuO-menesoht
CHCTEMBI OTHOCSITCS: BO3MOKHOCTH BCIle-
HHBAHUS CIIaBa B HAYaJIbHBI MOMEHT
3a0JHeHHsA POPMBl H ONACHOCTL BO3HHK-

HOBEHHSI MECTHHX IleperpesoB (DopMsl
B ofjiacTd, TpHJerammei K BepTHKalb-
HHIM eJaM, NpHBOARMHX K oOpasoma-
HMIO 7edexTOB ycaOYHOTO Xapakrepa,
a Takme CHAOKHOCTD €€ BBINOJHEHHS
B dopMe u ynanenus npu obpyOlke.

Beprukanpro-llesieBast  JUTHHKOBAf
cuciema Haubojee sddexTHBHA  HPH
JIHTDE BBICOKHX TOHKOCTEHHBIX

(hora/Bora ™ 50) OTAMBOK NHAHHIDH-
yeckoit M KopoOuartofi ¢opm, a TaKxe
IpH JIHTbE MEJIKHX H CPEIHHX OTJIHMBOK
B KOKUJIH, HaK/JIOHSEMbIE 1A YCTPAHEHUS
ONAaCHOCTH BCIIEHHBAHMS PacligaBa B Ha-
YyaJbHOH CTaAuH 3aHOHEHHS.

Apycnas  AUMAUK0BOR cucmena
(puc. 1, 0 u e) cospaer GraronpuATHEE
yeuIoBus Jjs 3anojHeHus GopMel H KpH-
CTalau3aunM OTIHBKH, Tak Kak Haubo-
Jee ropsiude [OPUMHM pacmjaBa focry-
[aloT B BEpXHIOK 1acTb, & NOCIEAoBa-
Te/bHAs 3IMBKA CHH3Y CIOCOGCTBYET
CUOKOKHOMY 3anOJHEHHIO H BEITECHEHHIO
Boanyxa. Henocratox 3Toft cucreMst —
CJCKHOCTh €€ M3rOTOBJEHHS, Tax KaK
B 9TOM CJiydae HeoOXOAMMBI HECKOJIbKO
rOpU3OHTANBHEY pasbeMoB dopmur. [lpe-
PMyLiecTBeHHOE NpHMeHeHHE SPYCHOH
cuCTeMB — IDH JNTbe B KOKHJH C Bep-
THKaAbHBIM passemoM. Kpome Toro, mo-
XKeT HCHOJIb30BaThbCA TpH JHTHE Kpyn-
HBIX BBICOKHX H TOHKOCTEHHRIX OTJIHBOK
B pecuaHeie Qopmol.

Kombunuposannaa Aumnuxosas Cl-
cmema (puc. 1, %), B KOTOPOH <coye-
TATCH HECKOJBKO THHOB CHCTEM, Ha-
npuMep, HUKHSAS CHCTEM3 € BepPTHKa/b-
HO-MeJIeBOH 06/afaeT NpPeHMyuiecTBaMH
3THX cHCTeM. B aToM cilyuae gopma Cro-
KOHHO 3amofHsieTcs pacnjaBoM, Damuo-
Ha/lpHO pachpefeisieTcd TeMIeparypa
MO CeyeHMI0 OTJAMBKH H TeM CaMbiM O6e-
CIPYHBACTCS ee NOoCAefoBaTepHasA KPH-
crajaausamus. Dty cuHcTemMy TPHMEHSIOT
TPeNMyIeCTREHHO AJS 3aJUBKH KPYIHO-
raapurupX OTJIHBOK CAOXKHOH KOHOH-
Iypanuy B HecyanHX GopMax, oCoGEHHO
B Iex ClIy4adx, KOrga IJIOWERH TropH-
30HTaAbHLIX CeYeHHH OTJAMBKA PE3KO
MeHsioTCH € ee Buicorodl. HemocraTok
KOMOHHHPOBAHHOK CHCTEMBI ~—— CJIOXK-
HOCTh BHIIOJHEHHS M YAAJEHHUS] €€ IpH
06py6re, a TakxKe TOBHIIEHHBIH PacXxof
mMeraja.

Peogum sanoanenus gopm pacnaosom
PerymUpyIoT TaKuM 06pasoM, uToGH pado-
yasg noaocTs GOpMbl NOMHOCTRIO 32I0J-
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HHJIACh H B Hee He NPOHMKAH NeHa,
IJIAKH B ADYT'HE HeMeTa/THYECKHE BKIIO-
4eHUS, BLI3LIBAIONIHE 3arpsA3HeHHe OTH-
BoK. OT pexuMa SaNOJNHEHHA 32BHCHUT
TaKxe 00pasoBadHe TAKHX AedeKToB, KaK
ycajouHne DAaKOBHMHB, NOPHCTOCTR, Tpe-
IMUHEL, XOpo6Glenne, YKHMHHH, NMPHTap,
T. €. fedeKTOB, CBA3AHHKIX C TENJOBHIMH
YCJHOBHAMM 3aTBepAeBalOmIel OTHBKH H
B3aHMONeRCTBHEM pacmiiaBa € MaTepHa-
JI0M (DOPMEL.

Taxum o6pasoM, »Jn9 3anoNHeHHS
¢dOpMEI B yKa3aHHOM DEXHME, AHTHMKO-
Badg cHcTeMa JAOMXMHA OfecneduTs: 1 —
sanonusemocts Gopme; 2 — JamMHHap-
HOe TeyeHHe pacIylaBa MO KaHajKam JIH-
TefHOR GOPME! WM TeUEHHEe C MHHHMaJb-
RO ponycTHMofi TYpGYJ/eHTHOCTHIO; 3 —
sajlepKaHHe HEMETAJIMYECKHX BRJMOYE-
HHf;, 4 — NMOJOXHTENLHOE JaBJEHHE Me-
Tajjla B KaHalax JAnTe#HOP GHOPMH; § —
PaLMOHaNbHOE Dacnpere]eHHe TeMmepa-
TYP B OXJaXJawmeHcs OT/JIHBKe.

Pexum sanonsenus ¢opM pacniiaBoM
SaBHCHT OT XOHCTPYKUMHM JHTHHKOBOR
CHCTeMB! M DasMepoB ee OCHOBHHIX 3Jie-
MEHTOB, CHOCOGCTBYIOIKX 3aMOJNHERKIO
$opMEL ¢ 3alaHHOR CKODOCTBI) NOTOKA.

Brinosnuenne nepsoft B TpeThell GyHK-
HHMA JTHTHHKOBOR CHCTEMBI 3aBHCHT B OC-
HOBHOM OT €€ Pa3MepoB H MeHblle — OT
ee KoHCTpykuu#i. BrnosHenue BTopod
H versepTofi (YHKUMA B OZHHAKOBOH
ME€De 3aBHCHT KaK OT KOHCTDYKIMH, Tax
M Pa3MepoB NMTHUKOBOHR cucremel. [lgrag
dYHKIHMS IVIaBHEIM 06DAa3OM 3aBHCHT OT
KOHCTDYKUMK JIHTHMKOBOA CHCTEMKL.

Mruoroo6pasue GyHKUMA JTHTHHKOBOM
CHCTEMBl M €€ BJIMSHHE Ha TEXHOJOTHIO
H3TOTOBJIEHHA JAHTefiHOR opmbl onpe-
nenaiT  MHOroo6paame  TpeGoBaHuft,
npensaBaseMHx K Hefi. M3 stux Tpebo-
BAHUH MOXHO BLIIENHT: ABAa OCHOBHHIX.
Bo-nmepsoix, INTHHKOBaAs CHCTEMA AOMMK-
Ha 06eCIeYUTh BHNOTHEHHE CBOMX OCHOB-
HBHIX QYHKHHUHA, T. €. 06eCleYrTh KaYeCTBO
nocrynawomero 8 GopMy pacniasa M co-
30aTh HAWJYUIIHE YCIOBHA A GOPMH-
poBaHHa OTJIUBKH Ge3 aedekTOB nocte
3anonseHHs ¢dopmel. Bo-BropmIX, auT-
HHKOBasg CHCTeMa HOJ:KHA OblTh MpocToR
N0 KOHCTPYKUMH H HeGOJBIMOR 1o 06b-
emy, yrofs! ofecrneyuTh BHICOKHE BHIXOR
FORHOIO JHTbA H HAaUMEHBLIHE TPYAOBHIE
¥ MaTepHaJbHBIE 3aTPATH, T. €. ofecme-
YHTb IKOHOMHYHOCTH HSTOTOBJEHHA OT-
JTHBKH.

uppaBanka  JMTHHKOBBHIX  CHCTEM
H ee 0co6eHHOCTH. 3ano/HeHHe AUTEAHOR
GOPMBL KHAKAM METaNJOM CONPOBOXK-
[2eTCE TemJOBHIMH M (H3UKO-XHMHYE-
CKMMH npoleccaMH, NPOTEKalOMHMH KaK
B XKHIKOM MeTaJsje, TAK K Ha ero rpaHHue
¢ oxpyxalomedt cpefofi u ¢dopmof. Cre-
neHs BRAHAHKSA 3THX NPOLECCOB HA THA-
PaBAUKY JIATHHKOBHX CHCTEM 3aBHCHT
OT (HSHKO-XMMHYeCKHX CBOHCTB 3anu-
BaEMOTO CnJjaBa M MaTepuana JuTefinol
dopmpl. Uem HecoBepiieHHee JIHTHHKO-
B4ast CHCTeMa B THJADAB/JIHYECKOM OTHO-
HIEHHH, TeM pasHooO6pasHee BO3HHKAIO-
mue B OTVIHBKe AeeKTH MeTalayprude-
CKOro NPOMCXOXKAEHHS, a Takke Oedex-
TH, KOTOpble SBAAIOTCH DE3YALTATOM
TEPMHUYECKOTO, (H3UKO-XMMMYECKOTO H
MEXaHHYeCKOro B3aHMOAeHCTBHA MeTalla
¢ oxpyxatomet cpenoit u dopmoit. Ilo-
9TOMY INIPH DACCMOTPEHMH IpoHecca 3a-
NoMHeHHs JauTefiHOA GOPMBI H NPOEKTH-
POBAHHH JUTHHKOBOH CHCTEMH K UYHCTO
THAPAB/INYECKHM BompocaM L06aBIAOTCS
BONPOCH], OTHOCSIUIHECS He Henocpen-
CTBEHHO K JIHTHHKOBOW TIHIpaBJHKe,
a K npobnieme NOJNYYEHUS KAueCTBEHHOR
OT/IYBKH.

Oco6enHoCcTH JMHAMMKH TIOTOKOB Ha
OTAEJbHKIX STamax 3aNoJHEHHA (opPMAEL.
[Ipu nogaye pacnsara B yamy CBOGOAHO
najawme#t CTpye#i €ro MOBEPXHOCTh,
KOHTAKTHPYR C BO3LYXOM, OKHC/ISETCH.
HHTeHCUBHOCT: OKHCIEHHS  paciilaBa
BO3pacTaeT C YBeJHUEHHEM BEICOTH Naje-
HHA CTPYH, a TakKxKe NPH ero paséprary-
BaHMH (ApoGJeHNH) B Pa3phiBe OKCHAHOR
naenku. [losTomy npx 3anuske (GopMm
OTKPHTOH cTpyell He06X0AHMO COBMIONAT
MEDE! TPefOCTOPONKHOCTH, CMOCOBCTBYIO-
mye MHHEMabHOMY OKHCJICHHIO pacmjia-
Ba.

Hsusenue pacnaasa 6 AUMHUKOBOLH
yawe. Ctpyst MeTanJa, ONaBIas B yamy,
pasbpLIBrHBAETCs, 3aXBaTHBAeT BO3AYX
H OKHCJsieTcst B TeM Oojpliel CTemeHH,
gyem Gospimie MOWHOCTE N naparouted
CTPYH, maomalis F ee nomepedHoro ceye-
HMS, CKODOCTh ABHEHHS U H BHICOTa
nagenus: Heqp:

M2 Qpev® _ Fpeo®
ot 2 9T

FPcH3V(2chT)3
2

N =

3
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Puc. 2. Cxema ABHXKeHHS paciiasa IpH
nojaye CTPYH HA HAKIOHHYIO CTEHKY
LE§

rge M — macca ctpyd; Q -— cexyHAHHA
PAacxofi; P — IJIOTHOCTB; T — Bpems na-
JeHuda CTPYH; W — KoahdHIUEHT Iui-
paBJIHYECKAX MOTEPb.

Cnita P yjlapa CTPYH YMeHbLIACTCSH,
€CJIH CTPYS NajaeT Ha HAKJAOHHYIO CTeHKY
4ally, a yIoJ Hak/JoHa pasen 45° (puc. 2);

P = Qpc (o — v3) = Qpetip (1 —
— cos & sin ay,

roe o — YroJl HaKAOHA CTeHKH YailH;
Uy —— CKOPOCTh majamiiell CTpyu CIiaBa;
Uy — CKOPOCTh CTPYH MO JHY YailH;

vy = vy sin o == u, sin & cos &,

TAE Uy -— CKOPOCTb CTPYH MO HAKJIOH-
Ho#l crenke. [Ipn o = 45° cos o sin @ ==
=1/,, P = Qpyuo/2, T. €. P umeer vuuu-
MallbHOE 3HadeHHe.

[Tpr & = 90° (BepTHKaILHAS CTERKA)
uig o == 0° (rOpPH3OHTaMLHOH CTEHKOH
ABaserct AHO) P = Qpgly, T. €. HMEET
MaxCHMa/l:HOe 3HAYCHHE,

Puc. 3. Cxema ABHMKEHH pacijaBa B JIHT-

HHKOBOW warme:

I — nogpemuas cuna; 2 ~— ywocsmasi CHAA MO~
TOKa; 3 — HEHTPOCTPEMHTENbHAag cuna; 4 -— DPap-
HomeACTBYOUaA CHA 2 B 8; § ~— PaBHOXEHCTBYION

wast caa I, 2 u 3

[lpu ABmxeHHH MeTasda 1O AHY YautH
C MOpOTOM B Hell co34aeTcs BOCXOASAIHA
NOTOK, CNMOCOGCTBYIOMIKMH BBIHOCY HIJIAKA
Ha UOBEPXHOCTp pacmiaBa. [Ipk 3TOM
Ha KaxIylo Y4aCTHUY UIAKa AEHCTBYIOT
TPH Ccujbl (PHC. 3): nogbemHas cuia [
(xoraa MJIOTHOCTh YACTHLE! MeHbIIE [JI0T-
HOCTH paciiiaBa), yHocsias CHJa NOTO-
Ka 2 M IeHTpOCTpeMHTeNbHAA cHIa 3,
HAlpaBI€HHAd K WEHTPY BpAuICHHS.
Yem cHIbHEE 3aBHXpPeHHS (C IOPH3OH-
TaJbHOH OCbIO BpAUIEHH:), TeM CKopee
cuidsi 2 H 3 npeBricAT CHAY [ H TeM
pasblle yacTHNA HIIaKa, Npols no
COHpaNH, NOCTHIHET IEHTpA BpalleHud,
B KOTODOM H 3aJepXKHTCsH, NIOKA pacnjas
HOCTynaer B JHTHHKOBYIO 4Haluy.

Hsuncenue pacnaasa 8 cmosxe. Paznu-
4aloT TEYeHHE NpH IIOJHOM (3amojIHeH-
Hble CTOSKH) H HeNOJHOM (He3amoJHeH-
HEIE CTOSIKH) CeyeHMsX CTOsIKa (puc. 4).
B sanmoxnen#oM crtosike (puc. 4, a) pac-
a8, KaK IPABHJO, OKHCJAETCS He3Ha-
YyhTeNbHO, H LIJIaXK He 3ajlepXKHUBACTCH,
TaK KaK CKOPOCTh NIOTOKA PAacijiaBa B HEM
B HeCKOJILKO Pas 6o/bIie MaKCHMaMbHOH
CKODOCTH BCIUILITHSL LI1akKa, paBHOM,
Hanpumep, 8,1 B amomMuHHeBsX U 6,9 eM/c
B MarHHEBLIX ClvIaBax. JIBuixenHe cnapa
B HE3aNOJHEHHOM BepPTHKAa/JbHOM CTOSIKE
(puc. 4, 6) mano uem OTJHYaeTcs OT €ro
IBHXKEHHS CBOGOAHO najawmomell crpyei.
B TakOM CTOSIKe IPOMCXOLHT YacTHYHOE
OTIIIAKOBRBAHKE MeTalsa, a B CJaAydae
HaK/JOHHOTO  DACIOJOXKEHHS  CTOAKA
YMEHBIIAIOTCE 3aXBaT BO3LYXa, pasbpui3-
rUBaHHe H 8aBuxpeHme mnoroxa. Ilomo-
KuTeJdbHBIM GAaKTOPOM 3a/ldBKH 4epes

Puc. 4. Teuenue
CTOSIKAX IIPH NOJHOM () U HenoJ-
HOM (0) ceueHHsX:

pacnasa B

H — Hamop, HpH KOTOPOM pacnjas
Teuer M3 CTOAKa B KOJJIEKTOD
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Puc. 5. CeueHusl CTOSIKOB:
a — KpyrJsoe; 6 -— OBANbHOE;
Hoe, 2 — NpAMOYrojbHoe; 0
yroabHoe

8 ~— KBafpats
H g — MHOIO«

He3amoHEeHHHH CTOAK SABJISETCH TaKXKe
TO, YTO HCTEYeHHe H3 Hero CIJIaBa IpOHC-
XOIMT C HeGO/bIIOH CKOPOCTBIO BBHAY
MaJoro CTATHYECKOTO Hamopa MeTasia.

Jna yBesmyeHHA THADABAHYECKHX MO-
Tepnh, @ 3HAYUT, CHHKEHHS CKOPOCTH H
TYDPGYJIEHTHOCTH IOTOXA [IPH JIUTEE LBET-
HHIX CIVIABOB 3aNOJIHEHHBIE CTOSKH Bhl-
NOJHSIOT HeGOIBINMX CeYyeHHH, KpyrJbie
CTOSIKH 3aMEHSIOT CTOSIKAMH IIPAMOYTO/Mb-
HOTO CeYeHHs, NPSAMBIE BEPTHKAIbHBE —
HAKJIOHHBIME U 3Ur3aroo6pasHuivu. Cege-
HHA ¥ npoduId NPHMEHSEMBIX HA NPaK-
THKE CTOSIKOB TIpHBeReHH! Ha puc. 5 H 6.
[pu nuThe [BETHHIX CHJIABOB JIHTHHKO-
BEle CHCTEMB C 3aNIC/HEHHBIMH CTOAKAMH
HamaH GoJbumee PACHpOCTPAHEHHE, deM
CHCTEMBl C HE3aNOJHEHHHIMH CTOSIKAMH,
XOTH B HEROTOPHIX CNy4asaX, OCOGEHHO
TpH JIHThE B KOKHJb MEJKHX H CPelHHX
OTIHBOK H3 a/IOMMHHMEBHIX H MeIHBIX

CnaBOB, TMOCAEAHHE TaKXKe YCIEIHO
IPHMEHSIOT.

Hsumenue Ha ywacmke nepexoda om
cmoaka K koasexmopy. HauGoaee 3xa-
YHTeJIbHEHE 0O OOBEMY H Xapakrepy
BO3MYIIEHHst Pa3BHBaIOTCA Ha y4YacTKe,
ABJAIOLIEMCH II€peX0JOM OT CTOAKa K
KOJIJIEKTOPY, T. €. Ha HayaJbHOM y4acTKe
cucteMul. CaefoBaTesbHO, KOHCTDYKIHS
3TOFO y4YacTKa, cojepxamero 3symng
cTOAXAa, MeTa/VIONPHEMHHK, Das/H4HEIe
pPOMEeXYTOUHbe KaHalbl, NOMKHA B MaK-
CHMaJMLHOH  CTelleHH  CHoco6CTBOBATH
CMSTYEHHMIO yAapa B JHO CTOsiKa, yMeHb-
iIeHHe TeHo- H BUXpeoOpasoBaHud, IMIaB-
HOMY BBEJEHHIO paciylaBa B KOJJIEKTOD
H 3ajepKaHHi 00pa3oBaBIIMXCA MNOL
CTOSIKOM HEMETa/NIHYeCKHX BKJIOUEHHH
Ha HaYaJdbHOM YHacTKe KOJJIEKTOpa
(puc. 7).

HaunGonee mnpocTeiMH 1o ¢opme fAB-
JSIOTCST HayalibHble YUaCTKH: 6e3 pacilin-
peHnsi Kojanextopa (pmec. 7, @), ¢ pac-
ImApeHueM Koaaektopa (puc. 7, 6), ¢ pac-
LIAPeHHeM H BO3BHIIIEHHEM JHA KOJJIEK-
topa (puc. 7, 6), C OJHOBPEMEHHBIM pac-
MpeHdeM H Yray6ieHHEM KOJJIEKTODA
(puc. 7, ¢&). Havaapsple  y4acTxu
(puc. 7, 0, o, u, K, M, #, i, €) TO3BO-
JIFIOT BBOAUTH paciiaB B  KOJMISKTOD
CHH3Y BBepX, 4TO cGecneuHBaer Jydluee
OTAG/leHHE LIJIAKOB H OZHOBPEMEHHO CO-
3JiaeT JONMOJHUTENbHEIE THADABIMUCCKHE
NoTEpH NPH BXOJe paciiaBa B KOJJeK-
TOP, CHHKAIOH[HE CKOPOCTh NIOTOKA B HEM.

B cucreme (puc. 7, ) Hal KOMIEKTO-
POM  NPEIYCMOTPEHO  BO3BHIMIEHHE ——
/aKOCOOPHHK, KOTODHIA  yMeHbIIaer

Puc. 6. IIpopuan cTosxkoB:

a -- npsMoll; 6 — 3ameeo6pasHufY;
1 — cTosK; 2 — OTJINBKa;

8 — HaKJOHHHA;
3 ~ mHUTaTeNH;

H 2)

2 — HAKJOHRHIA («rycHBas Imefika»);
4 — KOJMJIeKTOp
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Al

YZAap MoTOKa PACH/iaBa O MOTONOK KOJ-
JEKTODA M, KPOMe TOro, 3afepKuBaer
ofpasyiomylocs eHy. B cucremax ¢ pac-
WHPSIOIMHUMCST B HHXHeA yacTH CTOSIKOM
(puc. 7, e, 2, %) OPERYCMATPHUBAIOT
GuALTPB,  KOTODBIE  YCTAHABJIHMBAKOT
B 3TOH yacTH cTosika. Havaan Hele yuacTkH
(puc. 7, o, Pp), BMelomue CoGCTBEHHBIE
CYXeHRs, CnocoGCTBYIOT NIaBHOMY BBOAY
pacnasa B KOJIEKTOD, 2 TaKke yMmeHb-
AT ofpa3oBaHue IEHH H BaKyyma
B MeCTax COuMeHeHHS! CTOSKa C FOPH30H-
TanbHBIM KaHatoM. [laaBHpil nepexon
OT CTOAKa X KoJJIeKTopy (puc. 7, &)

Puc, 7. Czemnl HauajbHHX Y4aCTKOB
JHTHHKOBHX CHCTeM (mepexofioB OT
CTosiXa K KOJJNEBTOPY):

! — cTosK; 2 — KoaJgekTop; &8 — symnd;
4 —- MeTaNNONPHEMHMK (NPOMEMYTOUYHHH Ka~
Han); § — pacmIHperde B HHXKHeA YacTH
cTosiKa; 6 — (uabTpopajJbHag cerka; 7 —
WaKocGOPHUK; 8 -— mepexHM (Apoccelih)

yMmeHblIaeT pas3GpHIsTHBAHHE pacliaBa
B HHXKHEH uacTh CTOsiKa.

Heuswernue pacniaéa 8 KOALEKMOPE
u numamesnx. Yrobsl mnepspie NOPLHH
pacnslaBa He HONaRajdH B NHTATeNH, HX
He pasMemaioT NOoA CTOSKOM HIH TOL
KOJIIEKTOPOM, 2 TAKXKE HE NIPHCOEHHHSIOT
K ero 3apueli crenke. B GospuIMHCTBE
C/lyuaeB NMHTATeH PACclo.daraloT B ONHOH
dopme ¢ KOJJIEKTOPOM H NOX NDPAMBIM
yriom x Hemy (puc. 8, a). 310 HCKIO-
qaeT BO3ZeHCTBHE HA NHTaTedb CKOPOCT-
HOTO Hanopa Meranana, NPOTEKAOIIEro
B KOJMJIEKTOpE. KDOMQ TOT'O, OTBETRJIEHNE
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Puc. 8, CxeMa B3aMMHOrO PacIOJOXKEHHS KOJNIEKTOPAa H NMHTATenell:
a — KOJJIEKTOD H fiHTaTesd B OfHOR mosydopme; NHTaTeNb PacIlHPEH B HalPaBRJEHHH K OT+

NHBKe, HMeeT YTOJUIeHHE B HaNpaBJeHHH K K
yriioM; 6 — KOJAJNEKTOP M NHTaTeJb B OXHON
POM TYNOH Yros; 6 — KOJNJEKTOD H NUTATENH
pacnos10Xena B FHaKHeR nosydopme; nuratens
2 — KOJMIERTOP; § — NUTaTeNb

NHUTATENA NOJA NPAMBIM YIVIOM CO3TAeT
GonplIke TUADPABJIHYECKHE CONPOTHBIIE-
HHfA HA BXOA€ B IMTaTeNb, YTO CHHMKAET
ckopocTe notokd. OfHako B 3TOM CJIYy-
Yae B [HI1ATEAAX MOTYT 06pa3oBaTheCs
He3arnoMHeHREIE S30HE B BO3MOMKEH NOACOC
BO3AyX& [OTOKOM pacmiaasa. [losiomy
nuTaTeny HeoGXOAHMO IJIABHO CONps-
raTh C KOJIJIEKTOPOM, & JIPH BO3MOMKHOCTH
OTBOAUTL OT HEID0 NOA TYNHIM YIJIOM
(puc. 8, 6).

[Tpexnespemenomy (Z0 BamOJHEHHS
KOMJIGKTOpA) 8aTeKaHHIO paciiaBa B NA-
TaTeN NPeHATCTBYIOT CHJIbI I0BEPXHOCT-
HOTO HATAKEHHA H IUAPaBIHYECKHe CO-
DPOTHBACHUA Ha Bxoxe. Hamop h, He-
OGXOAMMBI NSt NMPEOJONEHHS CHA TO-
BEPXHOCTHOIC HATHXKEHHs, 06paTHO npo-
HOpUHORa/ieH ToMuAe nuTaresa Og; ero
8Ha4YeHHe ONpPEAeIAIT 1[0 (opMyne

rfe O — pOBePXHOCTHOE  HaTMXKeHHe
pacm/iasa; ¢ — KpaeBolt yrox cMauu-
BaHus.

MusunumanpEele 3HaYeHHs Hamopa A
B 3aBHCEMOCTH 0T Op Mia  caydas
TedeHUs aAMUHKEEBOrO PACIVIaBa B KOJ-
JEKTODe npH  fagy == 720°C; ¢ =
= 2400 xr/m%; 0,82 H/m; 9 == 180°

ONIEKTOPY H PACHOJONEH K HEMY HOX NPSIMBIM
nonybopMe; NMHTaTENb COCTABJAAET C KOJJIEKTO-
B PasHBIX NOAYPOPMax; & — 4acTh KOJJIEKTopa
OTBEJNEH OT STOH YacTH KOJJICKTOPa; [ — CTOAK;

¥ MONHOM HecMauuBaHHU HOPMHL paciia-

BOM!

SpommM. . 3 4
h, MM . .23 17 14 12

5 6 10 12 14
7 6 5

BIUSKUMHK K TPUBEICHHEIM OLYIAI0TCS
3HAYEHMS Hamopa H A4 MarHHEBBIX
CIaBoB NPH Pe = 1640 kr/m® M 0 =
== 0,63 H/m.

B cayuae pacnofioxkerus uuTtaTeseit
HHXKEe JQHA KOJJekTopa [Haknajdbie nH-
tarenu (puc. 8, )] Meram1, Tekymuit 1o
OHY KOMJIEKTOpd, YAAPSETCs O CTEeHKY
KaHABKH H IPEXACBDEMEHHO IIOnafaeT
B nutateds. Kpome Toro, yCTyne B KoOJ-
JIEKTOpEe CO3JAI0T JAOMONHHTENbHEIE BO3-
MYILEHHSA, YBEAHYMBAIONHE TYPOYIEHT-
HOCTh IIOTOK4 B IHTaTeasAX. [lostoMmy,
€C/IH 3TO HeoGXOZHMO 1o ycloBuaM dop-
MOBKH, B HHXHel DoAydopMe pasMentaoT
4acTe KoJextopa (ofmiuHo He Gojee
0,2—0,3 ero BHICOTEL) H Y€ OT 5T0H YacTH
OTBOAAT muTateab (puc. 8, 2).

Has saMelIeHHsl CKODOCI# NOTOKA
Ha BXOLe B GOPMY HHTATEIH JesatoT pac-
HIHPAIOIUMACE B HAnpasjeHHu OT KOJ-
AGKTOpa K OTJAHBKE (cM. pHC. 8, 8).
OnHaxo yroJ O pACIIMPEHHsS NHTaTels
He JoJxeH npesumaTe 8—10°, wuHaye
NpH GONBIIKX YKJOHAX BOIMOXEH OTPHIB
OT CTeHKH 3JIeMEHTapHEIX CIpy# H HX
3aBHXpeHHE,
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Lononnu -
mensHbI

Puc. 9. HegoTopue BHAH NOTOKOB, BCTpeyaomuxcss B GopMe NpH HHMEHEM IIOABORE

pacnnasa:

a — o6pasoBaHHe OTKPHTHX BHXpef npE Goabpmofi CKOPOCTH MOCTYNJNEHHA pacnjaba; §
C/AHB-NafleHHe pacnfiasa C OJHOTG YPOBHS Ha Apyrof# (KaHand, YCTpaHsIOmHR C/AHB, MOKA3aH
wrpuxopolt auHueld); § — ob6pasoBanue doHTaHa HPH NEPEXONe OT ITHPOKOro CeIeHus OTAHBKHE

¥ Y3KOMY NPH GOJAbWIOA CKODOCTH 3afOJIHeHHSA

Heuscenue pacnaasa 8 noaocmu gopmst
apjasercd HanboJlee OTBETCTBEHHOH CTa-
AHell BCero npouecca 3anoJHeHHs, OT KO-
TOpPOR B KOHEUHOM KTOl'e 3aBHCHT NOJY-
deHHe KayecTBeHHOH oTiuBkH. C Xapax-
TEPOM TeueHHs pacifasa B paGouyeh no-
JocTH QOpPMH BO MHOTOM CBf3aHO 3a-
IpsA3HeHHe OTJMBKH BTODHUHBIMM IUJIA-
KamM, o6pa3oBaHHe HeCHHTHH H APYTHX
Zedexros. JluHammuxa NOTOKA DacnJjasa
B IONOCTH (HOPMEI 32BHCHT OT CKOPOCTH
BEITEKaHHsI MeTajlJla M3 muTateseff, Ha-
pas/eHus MOTOKa, BEICOTH €r0 NajeHus
R KOH(UrypauHy camofl OJ0CTH GOPMEL

Ecau pacnsiaB mopBoiuTcs B IONOCTH
dopMu w3 mHTaTesedl, NPHMHKAIOUHX
K HHXHeMy ee OCHOBaHHIO (puc. 9), H ero
TeyeHHe BHAYa/Ie MPOXOAMT MO AHY Gop-
MBI, TO pelnamoiiee 3HauYeHHe HMeeT Ha-
HaJbHHIE NepHoR 3adMBKU. IIpH BhICO-
KOH CKODOCTH MOTOKA B NUTATENSIX HMJIH
OpH yaape MeTalja O BepTHKajAbHble
CTeHKH GOPME! B 3TOM CJyyae BOSMOXKHBI
06pazoBaHHe OTKDHITHIX BUXDEH, 3aXBaT
BO31yxa, a Takxe najenue, GOHTAHHDO-

BaHHe H pasGpHITHBaHHe paclJaBa.
Bricora donTana, ofpasynouwerocs npH
BXOZe pacniaBa B ¢opmy:

hg =H— Ehn,

rae A — nanop; Zhg — cyMma 1oTeps
Hanopa.

Taxum 06pasom, B/ YMEHbIUEHHS BHI-
coTel ($OHTaHAZ HEOOXOOUMC YMEHBIIHMTDH
CKODOCTH ABHXKEHUS DACNJJIaBa HA BbhIXoHNE
M3 [HTATeNst, YBEJHUMBa# CYMMY IO-
Teps Thy, nAomAlL ceyenuit Fp uam
paclUMpsAs NHTaTeJH B HanpaBICHHH
K oTamBke (cMm. puc. 8, ).

[Tpu 3anosnHeHHH Yepe3 HHKHIOW JHUT-
HHKOBYI) CHCTEMY TOHKOCTEHHHIX KDYIIl-
HOraGapHuTHHIX OTJIMBOK IePBOHAYAILHO
IIPOHCXOJHMT IPOCTOE OJAHOMEPHOE Teye-
HHE, OHAKO 3aTeM OHO HApyWIAeTcsd H
BO3HHMKAET [IPOTOYHO-NONEPEYHOE TEUe-
HHe pacnjaBa, KOTOPOE fBJfercs JHMH-
THPYIOIIMM 3BEHOM POBEcca 3anoreHus
H OIHMM M3 HCTOYHHKOB JedeKTOB THNA
HECJHTHH.
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Puc. 10. 3amonnensue IVIOCKOCTHHIX < OTJIHBOK B FOPH3OHTAILHOM IOJIOKEHHU:
@~ CXeMA NapaiiespHO ABHKYIIUXCA IOTOKOB; § ~ BCTPEUHHIE IOTOKH

[Ipu sajuBKe IJIOCKOCTHHIX OTJIHBOK
B TOPH30HTANBHOM IHOJOMKEHUH AJIS JBH-
JeHHsl pacniiaBa B (oOpME XapaKTepHO
06pa3oBaHye DapaliebH0 ABHKYIIHXCA
(puc. 10, @) u Berpeunmix (pme. 10, 6)
IOTOKOB. 3aNMOJNHEHHE TAKHX OTVIHBOK
MPOHCXOJUT HEePaBHOMEDHO: BXOSIUH
B ¢opMy NOTOK BHAuAME INPONBUrAETCH
y3KuM GPOHTOM X 337 Hefl C1eHKe H TOIBKO
sareM, OTOpAchHBasgCL OT Hee HIM OT
BCTPEYHOIO IM010K2, pacrexaercs Mo
BCell mupHHEe DOPMHI, 3aNOJTHEHHEe KOTO-
POl Temeps yKe OCYINECTBJAFETCH Kak
OPSIMBIM, TAK H BO3BDATHLIM TEUCHHEM
pacniasa. 2TO NPHBOAHT K TOMY, 4TO
Gamxafiinge ¥ NHTATENI0 YIMIBL INIMTH
3amOMHAIOTCA B NOCTETHIO oYepenb
B samucumocium or xordurypanum or-
JIMBKH H criocofa NoABOSA Pacijlapa K Heft
MOTYT BCTpedarbcst H Gosee CIOXHBEE
hOpMH IBMKEPHS pACIIaBa B JuTeHHON
topwme.

Kosppuyuenm pacxoda p yuurteBaer
BCe MOTepH Haopa B JHTHHKOBOR chCie
me u paboueit noaoctr popmel. Ero sua-
qeHust HeoGXOAMMBL IS pacyera Jel-
CTBHTENHHON CKOPOCTH U TEUEHHS Meras-
Jia 8 JoGoM TOTIEPEUHOM CeUYeHHH KAHAIIA

v== o, = pV 2dH, (1)

Tie Up — TEOPETHUECKAS! CKOPOCTE UBH-
KEHHS  MeTaa,

Pacuurars P MOMHO IO M3BeCTHOM

dopuye .
Y e () -
) o

rae 2lg, Zly, Xlg — cymMmsr  mecT-
HBHIX H JHHeAHBIX KoahdHIHeuToB THI-
PaBAHYECKHX CONPOTHBIEHHH COOTBET-
CTBEHHO CTOSIKa, KOJJIEKTOpa M THTaTe-
Jiefl, OTHECEHHHE K pacueTHOH IJIOMALH
MONepedHOro CeveHys kadana (B JaHHOM
clyuyae CTofka).

Onzaxo BuHITOJHEHHE pacueToB 1o dop-
my7ne (2) B 3HauHIeNnHOH CTeNeHHd 3a-
TPYZLHEHO BCJENCTBHE  HeoGXOXHMOCTH
HPHMEHEHHS Merolia NOCJIeROBaTeNbHBIX
npubauXeHull, TaKk Kax nepej HayaJaom
pacyeTa HEM3BECTHHl IJIOIAAM MOIeped-
HBIX CceueHHH JIMTHHEOBHLIX KaHaJOB.
IToaToMy B GOJABIIMHCIBE CAYUaEB B pac-
geTax HCNOJBL3YIOT BDKCIEPHMeHalsHHe
3HAYeHHS , YCIAHOBJEHHHE NpPH MOJe-
JYPOBaHWH JHUTHHKOBHIX CHCTEM BOAOR
HIH 3aJHBKH KHAKHM MeTaLIOM.

3Hauenust | MOAYWAIOT [IPH HCTIHITa-
HUAX JAHTHHKOBBIX CHMCT€M CHeNHaNbHBIX
KOHCTPYKUMA (Tabx. 1), mameHss pas-
MEepH  CHC1€M M YCJIOBHS  3aIHBKA
(puc. 11): Buicory yam or 70 ao 280 mm,
BHICOTY CcTOsKOB oT 150 zo 1200 wm,
JuaMerp cTosixoB oT 8 no 30 mwM, AJAHHY
gosexropa or 150 o 1200 mM, KoaH-
gecTBO nutaresell or 2 po 12, remmepa-
TYpy 3sanupku cmiasoB AJI2 m AJI9
or 680 mo 800 °C.

Ha senuuuny kosddunuesta pacxona
HauboJbuIee BAHSHHE OKaswBaroT Gopma

® pasvepsl  JINTHHKOBHIX  KaHaJOB
(puc. 12—-15) — runpapnrueckne dax-
TOPH —— B TemMmeparypa 3aJIHBKH
(puc. 16). OcHoBHble IWIpaBIHYECKHE

LoTepH cocpefoioueHn B ciosike (JI-1)
(cM. Tabun. 1), 1oBOpOlE KOJMIEKTODPA
(J1-2) u camom koussekTope (JI-3). Popma
H pasmep 3ymnda, BJIaXKHOCTb IlecuaHoi
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1. Tups JHTHHKOBBIX CHCTEM
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(GopMEl H IHEPOXOBaTOCTh €€ IOBepX-
HOCTH, COCTaB 3aJIMBACMOTO CILIaBa, CHO-
co6 nojsoja MeTadla K OTJIHMBKE He
OKa3bIBalOT CYMIECTBEHHOIO BAHSHHS Ha
n. CompoTHBieHne paGodyell TNOJOCTH
(GopMBl HE3HAYHTEJLHO H YUYHTHIBAETCS
MpY TOJIIKHE CTEHOK OTJIMBOK A0 10 MM
BBCACHHEM B 3HaueHHs | NONDAaBKH,
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200 %140
1
k <D
T 8
n
dc R10 £
\,
R=dc8/2 /
= z2 3 45
1% \
A
R=dc.u/2 dey _)1 B
7
ﬁ:é X = B
J ;1 AL Puc. 11. KoucrpykrusmEe
S Jdey pasMepHl JIHTHUKOBLIX CHCTEM!:
g L 1 ~ uwama; 2 — croak; 3 —
symnd; 4 — KOJJIEKTOp; § -- nH«
TaTedNb; =0,8a; by = 1,2a

KOTODPYI0 NpUHEMaT pasHoli 5—7 %
K0o3(huIHEHTa PACXOAA JIMTHHKOBOH CH-
crempt. [Ipa 8gpp = 10 MM u BepxHeM
NOIBOAE MeTal/ia BJAHSHHEM CONDOTHB-
JesHsl padouefl nosocTH (GOPMBI HA [
MOXHO npeHeOpeub.

3nauenus xoadduuuenta pacxona Wy
JHTHUKOBLIX yam (cM. puc. 11) H Ham-

p ‘1\ , 1. :
4
e
7y 0,65 < 7
I S / )4’0
2 \A\ VPl 7 é
07 £ P, -0 /,/ >
7 ~ g 80 7 o ——
3 ,/ /
e
7,6 Pat—0L > 275 7
N A,
s © 5
0,5 Y \4,_\ 0,701 &Y
7‘0"&:- I~ &
5 ®
04 bd
g3 0,45 06 0,75 0,9 H, m 02 04 06 Rp,cMm

Puc. 12. 3aBucumocts Kosddunmen-
Ta pacxoja OT Hamopa f:

taan =T720°C; hy =150 mM; d¢ =
=12 mMy Fo: Fy:Fp=1:2:4;
4HCHO nuTatenelt n = 4; Ly = 600 mM;
1 —J1-1A; 2 — JI-3A; 3 — JI-4A; 4 —
Jd-9A; 6 — JI-11A

Puc. 13. 3apucumocts Xoabhduuuenrta pac-
xofla cucremnl JI-1 0T rHApaB/IMYECKOrO pa-
Iuyca CTOSIKOB Kpynjoro (kpueeie I1—3) u
HNpPSIMOYTONLHOTO (KpuBHE 4—06) ceuenuit:

tgayq = 720 °C; hg = 150 MmM; Bmcora H.p (M)

NafieHusl CTPYH JAJISl KDHBHIX:
n6 — 0,4; 3 — 0,6; F, (cM?) ana Kpupux; 4 —

1—-103 2 4,5

3,14; § — 1,54; 6 — 1,13
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2
e 7
0,6 = >
\b%\
0,5
/
l/
4 J00 500 q00 Ly, MM

Puc. 14. 3anucumocts Kosgduumenrta pac-
X04a OT IVIHHBI KOJVIEKTOpa:

faap == 720 °C; Hep == 450 mm; hy == 150 mMm;
deg=12 mM; Fo: Fy=11:2; 1 — pas JI-44A
(Fet Py =1:4) 2-- J1-4A; 8 — JI-5A; 4 —
JI-TA; § - J1-9

Gosiee YHOTPeOUTENLHBIX TODH3OHTAJb-
HBIX JIHTHHKOBBIX CHCTEM IDHBEJEHH
COOTBETCTBEHHO B Tabia. 2 u 3
IlpuBefeHHbIME 3HayeHHIMR KO3hDH-
[HEHTa pacXojia MOXKHO II0/130BaThCH
OPH pacyere JAHTHHKOBHIX CHCTEM He
TOJNBKO /ISl a/JOMHHHEBLIX, HO H UDYFHX
OBETHHIX COJABOB IIpH CPEAHHX TeM-

8 l 1 e
| e X X
)—‘_x/
0.9
08 y //A
——_
! 2 Yol
)/“/ /A"’_J
a7
J 4 5 F
g6 F——
I —
e ——
05| =

640 680 720 760 ti0,%

’

Puc. 16, 3asucumocts  KO3QQHIHEHTS
pacxojia OT TeMmieparyphl 3aJMBKM pac-
REV:EN

Hep = 450 Mm; by =150 mM;  dg y==
== 12 MM L, =600 MM, n=4; Fo: Fg:
P Fp=1:2:4; !~ gns vawn, 2 — JI-1;
3 — JI-2A; 4 — JI-4A; 5 — JI-9A; 6 —
J-11A

/i
i 7
>/AL/ z

-
LT

0,6

- |

¥

g5 L

F/(/FC

I

2

Puc. 15. 3apucumocts xosdduumen-
Ta pacxolla OT OTHoweHHs Fy/Fg:
taan = T20°C; Heoq = 450 MM; Ag==
= |50 MM; d¢ g= 12 Mm; Ly=
=600 Mm; J/—pra JI-4A; 2 —
pas Ji-4B

neparypax sajauBxd. Ecam temneparypa
3aJIUBKHM CILJIaBa paBHA HHKHeH rpanume
npenena, To TabAM4HOE 3HAYEHHE [
ymespmaoT Ha 0,05--0,06; npu f3ap,
paBHOH BepXHel rpaHuue npeneja, 3sa-
yenne yseauvmsaror Ha 0,05—0,06.
Peogum Osuowenun nudkoz0 memanria
(cocrosiune moToxka) 8 Kanasax aumed-
1Ol hopmbl XAPAKTEPUIYETCs] KPHTEpHEM
Pefinoabaca: R p
v U
Re =2~ = =, 3)
2. Kospduuuenr pacxona
JBTHAKOBBIX Yaml

Juamerp
Hl;:;!gog;‘ Hy, M faam> °C g
BepcTHS
Yalld, MM
70 0,980
150 720 0,970
200—280 0,965
- 12 —_—
680 0,950
760 0,975
800 0,980
s 150 e e
20 0,975
B e | 720 |/
30 0,985
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3. Koaddmuuuent pacxopa
FOPU3SOHTAJBHHX JHTHHKOBHY CHCTEM

25 | s | Hanoptm
E; o . @ KoILIeRTOpOM
) TOpoM una

& THIa

23 |

2 la| B A B
22 npR fHaMeTpe CrosKa, MM
23 12 20 | 12 | 20
JI-1 10,80 — [0,79(0,80] — | —
J1-2 10,73| 0,791 0,694 0,701 0,66] 0,68
Ji-3 10,7110,68(0,67| 0,69 0,64| 0,66
JI-4 10,64}0,60] 0,60} C,62|0,57| 0,59
JI-5 10,62]0,569!0,58(0,6C}0,56| 0,57
JI-6 10,6210,59{0,69]0,60{0,56! 0,58
J-7 {0,59(0,66{0,566] 0,58( 0,64 0,55

IIpuMevaHune 3HaueHHs KO-
sp¢ulmenTa pacxoga IMOJYHeHH IIPH
tsan = 720 OC; hq = 150 MM; LK ==
= 600 Mmm; Fo : Fp=1:2.

rae R — ruppaBauyeckuft pajguyc Ka-
Ha/la B paccMaTpPHBAaeMOM CeyeHHH; R =
= F/P (F — niomajp JXUBOrO CedeHHs
notoxa, Mm%, 1 P — CMOYEHHHIR IepUMETD
KaHala, M); U — CPelHSSl MO CEueHHIO
KaHala CKODOCTh JBHXKEHMS MeTajna,
m/c; d — puameTp KaHajza, M; vV — KO-
aQPUIHEHT XHHeMAaTHYeCKOH BASKOCTH
pacniasa, wm?/c.

Tor uAn HHORX DEXHM TeueHHA KHA-
KOCTH ONPERENSeTCs] HHXHEM Reygp, g H
BEPXHUM Reyp, p KPUTHUECKHMH UMCAAMH
Petinoasaca. Ilpu 3snavennax Re<C
<C Regp, g BO3MOKEH TOJBKO JMaMHHap-
HBIf PEXUM, a IDH 3HayeHuax Re >
> Reyp, 5 — TypOysieHTHE] PEXUM
(puc. 17). B naTepBasie MeXIy HIKHEM
H BEDXHHAM KPHTHUECKUMH umcjaamu Pefi-
HOMbJCA, T. €. NpH Regp g << Rep g <<
<< Reyp, », PacmonoxeHa Tak HasbiBae-
Mas nepexonHas 30HA, B KOTOPOH BO3-
MOXKHO CyIIeCTBOBAHHE KaK JaMHHap-
HOro, Tak M TYPOYJEHTHOIO PEXKHMOB.

Tlpu namuuapuom ABuxeHnH (puc. 18,
a) pacnpefielleHHe CKOpocTell 1o ceye-
HHIO KaHa/la HMeeT napalofHyecKed Xxa-
paxTep, a IOTEDH Halopa MIPOMOPLHO-
HaJbHBl CKOPOCTM B IEpBOfi CTENeHH .

Re<Rens Repy
- 7

Puc, 17. CrpykTypa NOTOKa XHIKOCTH
UNpH TNiepexofe JAMHHADHOTO pexuma
B TypOyJIeHTHBIR P exuM

ITpu TYypOyIeHTHOM JIBIKEHUH
(prc. 18, 6) 3aKOR pacmpeleNeHHs CKo-
pocrefi croxsee [B Gosiburefl yacTH mo-
NepeYHOro CeyeHHsi KaHala CKODPOCTH
AHb HE3HaYHTENhHO MeHbUIE MAKCH-
MaJbHOrO 3HayeHHsi (Ha OCH), HO 3aTo
BOIH3R CTEHOK CKOPOCTH PE3KO najaer),
a THAPaBJUYECKHe IIOTEPH NPOIOPHHO-
HaJbHEL CKODOCTH B CTeNeHH, Goabmel
eIHHALB.

Jisi monydeHHs KayecTBEHHBIX OTJH-
BOK H3 HBETHHX CIIaBOB JHTefHLIe
dOpPMEI MO/IKHEL 32NOJAHATHCA JaMHHap-
HpIMH TOTOKaMu. OZHAKO 3TOTO HENb3s
AoGuThCH NpH 3atuBKe GOPM NOX Hano-
poM crosixka. Ilostomy ompegmeasioT ao0-
HYCTHMYIO cTelleHbk TypGyJEHTHOCTH NO-
TOKa B JHTHHUKOBEIX KaHajnax H pabouei
nosocty ¢GopMEl, He NPHBOAAIIYIO XK 3a-
METHOMY 3arpsi3HEHHIO OTJIHBOK HeMe-
TaJJHYeCKUMH BKJOyeHuaMH (o6paso-

Ll

Vimax=2 Vl‘ﬂ
— o - —
i
~
"1
Z Z Z Za
V[P
a) Viax
(4444 / ”
Vimax =12Vep
b{ %4 vz 724
Vinax

Puc. 18. Pacnpesenenye ckopocteli npu
PA3HYHBIX DEXUMAX [BHXEHHS KUJ-
KOCTH B KDYIJIOM KaHaie
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BaHHE IeHHl, mIakoB ¥ Ap.). Homycra-
mass TypOYJEHTHOCTb XapaKTepH3yercs
MaKCHMaJIbHO JOIYCTHMBIM 3HayeHHEM
kputepus Peitdoasjaca.

OpnHako, utoGu u3bexaTh HOTPEIHO-
crefi, BHOCHMHIX SHAaYeHMSMH KHHeMa-
THYECKONX BS3KOCTH CIIABOB, JIuTel-
HHKH 49acTO HCHOJNB3YIOT B pacuerax
IPOU3BEJIeHHe CKOPOCTH INOTOKAa B Ka-
HaJie ¥ Ha ero ruApaBJHYecKnil paguyc R.
DTo npousBeieHHe, KaK CJIeIyeT U3
ypasuennst (3), OpH NOCTOSHHOM 3Ha-
YeHHH VvV XapakTepHsyeT JONYCTHMYIO
TYpPOYJICHTHOCTb IOTOKA, T. €.

vR =-—————=—Remax Y,
4

DKCIepUMenTaJbHO IHOJYUCHHHE Ha
citaBe AJI9 (fgamy = 760 °C; v = 5,2X
X 1077 m?¥/c ¢ z"{ETOM YBeJIHUEHHS B3~
koctn Ha 30 % npotuB cmpaBOYHEIX
JaHHLIX 33 CYeT OKMHCJEHHS CIJIaBa)
sHaueHust yucel Remaxy U UR, a Takxke
(o  cpaBHeHMsT) pAacCUMTAaHHBIE (NPH
v == 6-10"7 m?¥/c) no gauusM E. M. Hor-
KHHA, [OJYYeHHHIM NMPH MOJAETHPOBAHHH
NUTHHKOBBIX CHCTEM BOJNOH, MNpUBEIEHH!
B T1a6a. 4. MaxciMaJbHO HONYCTHMEE
3HaueHMs uHcel Remay # UR MOXKHO
HCIIOJAB30BAaTE B KauecTBe PACYEeTHHIX
BeIMUHH NPH 3a/UBKE AJMIOMUHHEBHIX,
MaTHHEBHIX M MENHEIX CIJIaBOB.

3anoansemocmy aumeiinot gopust. Yc-
JIOBHSI, NPH KOTOPHIX IIPOHCXONUT BO3-
MOXHO 60Jiee [I0JHOe 3aN0THeHHe JuTelH-
Holt dopmbl Ge3 0Gpas3oRaHHS B OT/IHBKE
HECHHTHH, CnaeB, HEJONHMBOB M TOMY
NOXOGHEIX JAe)eKTOB, HENOCPEICTBEHHO
CBSI3aHK C TemJoneperauedfl U CTENEHBIO
meperpeBa pacmjiaBa Hal TOYKOR HyJe-
BOH KHJIKOTEKYYeCTH.

3anonusemocts JapnTeliHOR QopmE 6y-
Jer ofecrieyena H o6pasOBaHHMe YKasaH-
HBIX Bhllte JedeKTOB HUCKIIOUEHO, €CHH
cpepnsss GarTHyecKas CKOPOCTL Teue-
Hus (mogbema) pacriaBa B dopme Ug
He 6YReT MeHbllle HEKOTOPOH MUHHMAJIL-
HO JONyCTHMOH JJisT HAaHHBIX YCJOBHE
JTHTBS Uy mn, T. € OYAeT cobmofieHo
YCIIOBHE Uy => Ugph min- [109TOMY HA Ipak-
THKe pacyeT GOpPMHI HA 3aMOJNHSEMOCThH
B OCHOBHOM CBOIHMTCE K Dacuery vg
MO H3BECTHBIM BeJHYHHAM CPelHero pac-
YeTHOr0 Hamopa H pacxofa pacnjiaea
uepe3 NHTHHKOBYIO CHCTEMY H CONOCTaB-
JICHHIO ee C Ug min, ONpefensieMoll pac-

4, MaxcuMaJpHO NONYCTHMBIE 3HAYCHHS
ypcen Pefinoabica

Rev
Remax VR =
no KAHHBIM cMi/c
10 AaHHLIM
Ywacrox
Ha nyTH
caelio- g g 8 =
BaHHus = ] =] 2
NOTOKa =4 %‘- g g
Meranna Iﬁ o] l: o]
£ £ g =
i o sl i
Crosik | 43500 483001 65,25 72,5
Kounex- | 28 000 | 33 800 | 42,0 | 50,75
TOP
ITurare- | 7800 5300 11,7 7,96
JHu
Qopma:
npoc- | 2600 3,9
Tas ;
5 by
ciow- | 70 | 130 117 | %
Has

4yeToM MM BuIGupaemoi
HIH  TaOJHLAM.

Ha 0g min OK43HIBAIOT BJAMSIHHE DN
TenIoQH3NYECKUX (TEMIEPATypa 3aJMUBKH
CIJIaBa W ero yledbHash TeMJIOeMKOCTh,
temmepatypa (opMEI, cBoficTBa Mare-
puana $opMH, XapaKTEPUIYIOWHUECH KO-
ahuIHeHToM TEMIOOTAAYH) U THAPABIH-
gecKHX (KOHOHMIypauus, BHICOTA H TOJ-
IHHA CTEHKH OTJIMBKH, YHCJIO M pac-
HoNioxKeHnne NpHOHeH, cnocof TNoxRoxa
MeTala K HeH ¥ 1p.) daxropos. [lepe-
ypCIeHHBe (AKTOPHl JNEfCTBYIOT KOM-
IJIEKCHO, B3aHMHO BJHAIOT APYr Ha
Jpyra, IPHTOM HEPEJKO B DPa3HHX Ha-
NpaBjeHHUAX (ONHH YMEHbINAIOT Ug min,
Apyrue  moBmuuanT).  TeopeTHueckH
Y4eCTh 3TO BJHSHHE NpPU DENIEHHH 33-
Raul O HAXOXICHHH Ug min CHOKHO, H
MO3TOMY HA NPAKTHKE U min ONPEAENAIOT
1O SMIHPHYECKHM 3aBHCHMOCTSIM.

C 70uKHM 3peHHS THAPOXHHAMHYECKUX
OCOOSHHOCTEH NPOIECCa 3ATONHEHHST, BCe
OTJIHBKY B 3aBHCHMOCTH OT HMX IIOJOXe-
HHEs B dopme H cnocoba NofBOAa paciJa-
Ba K Hefl MOXHO DasjieJUTh Ha JBe
rpynnel. K mepBoff rpynme oTHoCAT
OTJIHBKH, SaJHBaeMHe (IpeHMYyINeCTBEH-

no rpaduram
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Yomin, M/t
] ] T ]
Lopn=640° 660°C 720°C
0,25 / A /, '
750!
02 / / 7/ Puc. 19. 3asucumoctb
/ / / AT A MUHMMAJALHO  JOMYCTH-
015 / Y P MO CKOPOCTH TeueHHs
’ / rd > BN pacnyiaBa B MecyaHoH
/ / 7 7" |tsap=s00°c|  dOpMe Vg mn OT OTHO-
o1 ] CHTENLHOH JJIHHH  OT-
7 L~ nusxs (Z/Rorn)
0,05 et
g o~
V=
0 25 50 75 100 125 150 175 200  [Z/Ryr,)

HO B mecuauple GOPME) B TOPH3OHTANL-
HOM NOJIOXKEHUM (IVIUTH!, NaHedHR, 6pyCKH
H T.1.), 3aN0JBEHHE KOTOPHIX IPAKTH-
YeCKH IIPOHCXORMT C MOCTOSHHOH CKO-
poCTHIO TeueHMsl MeTalia B dopme, Tak
K4K ¥Y BhICOTA 3HAUHTENBHO MeEHblUe
BLICOTH Hamopa.

Ko Bropoit rpyine OTHOCAT OT/AHBKH,
3ajWBaeMblé B BEPTHKaJLHOM HJH Ha-
EJOHHOM NOJOXKEHHH. 3anojHeHHe OT-
JIHBOK 3TOH TIPYIIE, 32 HCKIOUEHHeM
3aJIUBKU CBEPXY, NPOUCKOIUT IPH Inepe-
MeHHOR CKOpPOCTH IOABeMa DacnziaBa
B bopMe, TaK KaK HX BLICOTA B TOJOMKe-
HHH NpH B3aJHBKE COH3MEpPHMAa C BEHI-
cotolf Haropa.

Pacuer up mn ANS OTAMBOK NepEol
TPYHIE MOXHO BHIIOAHHTb HO Tpaduxy
(puc. 19), mnocTpoeHHOMY Ha OCHOBe
H3BECTHOH BSABHCHMOCTH:

Zp
tsan — 1@
th — t@

U@ win = ’

Roratpe In

4)
rae Z -- nyTh, NPOHAEHHEI NOTOKOM
OT BXOZHOTO CeueHHS 1O paccMaTpupae-
MOro {ONacHOr0) CeYeHUs OTJIMBKH HIH
JIO CHUSIHUS C APYIHM BCTPEUHBIM HOTO-
KOM, ompeneasieMbiM 1o puc. 20; f —
Ko3QQHUUEHT TENIOOTNA49H OT MOBEpPX-
HOCTH MeTamia X ¢opme, Br1/(M2.°C);
Rorn — TMpHBEREHHH pasMep OTIMBKH,
paBuufi 8gpn/2; ¢ — yaeanmas Temmo-
eMKoCTh pacmaasa, JIw/(xr-°C); pg —
NJIOTHOCTE paciiaBa, KI/m>; z‘d, — TEM-
nepatypa ¢opmu, °C; fgap — Temme

patypa sanuBkE cnnasa, °C; foy — TEM-

nepaTypa CMbIKAHHS TOTOKOB, °C.
PACUeT Ugp min ANA OTIUBOK BTOPOH

rpyunsl nposoist mo gopmyne lan-

AHRHA
Og min = 0,22 — Vhora (5)
8ora In 282
380

(V¢ min — CPEIHAS MO BHICOTE OTJIMB-
KH CKODOCTh HOxbeMa paciiasa B Gop-
Me, eM/C; hgpy — BEICOT2 OTJIHBKH, CM;
8gr; — TOMMMHA CTEHKHM OTIMBKH, CM)

L

I - =5
o =L
a) f)
b
[ o = 7
=3
&) 2)
Puc, 20. Cxempt nns -onpepenedus Z

npH  pasJHYHOM TIOJBOXE MeTaljia B
dopmy:

an 6 - TOABOJK Merajfia No IIHPHHE OTNAHBKE
COOTBETCTBEHHO OJNHOCTODOHHHH H HBYCTO-
POHNHH; 8 H 2 — [OJBOYK MeTalJjla 110 ANHHE
OTJIABKHY COOTBETCTBEHHO OJIHOCTODOHHHﬁ H
AByctopoHHE#f: [ — paHHAZ OTAHBKH; b —
MUpuHa OTIUBKH
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BIH 1o ynpomenHoH ¢opmyiie JleGenesa
3,0 + 4,2
> (6

6OTJI

TIe Ug. gag — HAYAIBLHAS  CKOPOCTE
noiwemMa pacniaasa B Qopme, cm/c; npu
fiora/8or << 50 npUHUMAOT MeHbIIee
sHaueHue k03pdHUKeATa B IPaBofi YacTH
dopmyaet (6), a npu Aory/Sorg > 50 —
ero Gosblitee 3HaYeHHe.

Jlist oTAMBOK BTOpOW TIPYNIE, S8ajii-
BAeMbIX B METaLIHYECKHe (OPMEL, Vg min
MOXKHO HalTH no ¢opmyte Yucrsikopa

Up. ras =

2¢h
forn \0:320 lo S OTI
Vg min = _____> 160

GOTH
0]

7€ Uy min ~— CPeNHSA MO BHICOTE OTJIHB-
KH CKODPOCTb II0Kbema MeTaia B dopme,
MM/C; Agpy ~ BHICOTA OTIHBKH, MM; § —
ycKOpenHe CBOGOZHOro najieHus, mm/ci,

Ha npakrtuke fns BCeX OTIHBOK C OT-
HOILIEHVeM BLICOTH (IHHE) X TOJI{HHE
CTEHKH Agryn/Oorn << 125 peromennyemas
U3 YCIOBHS JONYCTHMON TYpOYIEHTHOCTH
CKOPOCTb JIBHMIKEHHs MeTalla B dopme
Up. nay OKA3BIBAETCS BBIIE MUHMMAJIbHO

HONYCTHMON CKODOCTH Ug. min M ABASETCH
onpenessiouiel NpH pPacyeTe JUTHHKO-
BEIX cucrem (taba. 5). B 1o xe Bpems
MHHHMaJbHEE 3HAYEHHS HAaYaJIbHEIX CKO-

5. CxopocTh mof’bemMa MeTanna
B dopme (cM/c) B 3aBUCHUMOCTH
OT TOMUMHE CTEHKH OTIMBKH

| & ol& |8 .

P “& g 39
I = 1 E‘ 3 § Born
é = E g‘ Iy | S

gl s & |oiE3

[-) By Y E:=£~§
0,41 19,5 10,0 6,25 | 125
0,51 15,6 8,0 5,0 100
0,6 13,0 6,6 4,18 83
0,8 9,75 5,0 3,1 62
1,0 7,8 4,0 2,5 50
1,2 6,5 3,3 2,1 42
1561 5.2 2,7 1,67 | 33
2,0 3,9 2,0 1,25 25
3,0 2,6 1,3 0,83 16

pocTell noxbeMa, noJlyyaeMsle IO THAPaE-
BIUuecKOlt OPMYNe Ugp. gag = 4/8gry,
BO BCEX CAyYasX NPEBOCXOLAT 3HAYEHHS
CPelHHX CKODOCTel Noibema, Noayyae-
Meix 1o ¢opuyae (5) npu cpegHeir s
aJIOMHHHEBHIX CILIaBOB TeMileparype 3a-
auska (720 °C).

Il rakoomoenenue 6 aumruxogoll cu-
cmeme. Jlns Toro 4TOGH NpPELyNPENHTh
nonaxanye NUIAaKoB (OKHUCAH, eHa, duio-
Chi) B OTJIHMBKY, HeoOXOZHMO ofecme-
YHTE WX 3afiepaHHe B Ipelenax Jut-
HHKOBOM CHCTEMBI: B JHUTHHKOBOHl uame,
CTOSIKE M TJIaBHRIM 06pasoM B KOJJIeK-
TOpE, KOTOPHIH SIBJISIETCS OCHOBHLIM ML~
KO3aLIEPKHBAIOMUM INAEMEHTOM JIHTHH-
KOBOH cHcTemel. [l moBblteHus ag-
(exTHBHOCTH DaBOTHl KOJJIEKTOPA NpH-
MEHSTIOT IIaKocGOpHHKH.

B HavaneHOf cTalu¥ 3aJHBKYU GOPMH
B ele He3anoJHEHHOM KOJJEKTOpe
(puc. 21) ycranasiuBaercs: rayGHHA 1O-

TOKa hy, paBHasf:

02
h — X
0= 3

rfie Ug ~— CKODOCTh IOTOKA B KOJJEK-
TOpe.

s obecneueHus 3ajepXaHus ma-
KOBBLIX YACTHI HAa 3TOH CTAZUU SANHBKH
BLICOTa TIOTOKA Ay JOJIXKHA NPEBOCXOAHTD
TOMMUNY nuratenefl Oy

2
Ux max

’

g

FIe Ux max — MaKCHMalbHast CKODOCTh
NOTOKA B KONJIEKTOpPe B HaYadLHEIH
Nepyuox 3aJHBKH.

Ananws rta6n. 6 mnoxasmBaeT, uTO
y3Ke IIPH OTHOCHTENBHO HeBHICOKOH CKO-
POCTH Uy = 0,32 M/C B KOJLJIEKTOpE yCTa-
HaBJHMBAETCSl BHICOTA IIOTOKA, paBHaf
10 ™M, croocofHas mNepeXpHTL BXOX
B nuTatenu tonmuHo# o 10 MM. C yge-
JIMYEHHEM Uy BEHICOTA NOTOKA Ap GHICTPO
BO3DACTaer, H TOrNa MOXKHO NPHMEHATh
NHTATeJNH 6OJbINeH TOJIKHHEL.

[locne 3amonHEeHHS KOJMJIEKTOpPAa BH-
€OTa NMOTOXA B HEM fiy CTAHOBHTCS paB-
HOH BwicoTe KoOJJIeKTopa hy. UTo6H 3a-
JlepKaTh ITaKOBLIE MacTHUE Ha 3STOf
CcTafiui 3anonHeHHA (oOpME, Heo6Xo-
I¥MO, BO-TIEPBHIX, OOGCHEYWTh BCIALITHE
IITAKOBRIX HACTHII Ha HOBEPXHOCTE MO-
TOK4a INIPH MepeMelleHHH pacrjasa Ha
paccrosnde Ly OT CTOsiKa JO TeEPBOro

8 <
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Puc. 21. Bricota NOTOKa B KOJNJNEKTOpE B HaualbHBI HEPHOJ SATHBKH B JBHAKCHHR
NIJIAKOBOM YacTHUB B rOPH30HTAJLHOM NOTCKE pacliiasa:

1 — crosK;, £ — KONNeKTOp: 8 ~— HHTaTeML

nuratenss {(cm. puc. 21); BO-BTOpHIX,

YCTPaHUTL BOSMOMNHOCTb 3aCACHIBAHUS

IITAKOBRIX YaCTHI, yepes NHTaTesd.
Paccrosiune Ly onpenensnor u3 dop-

MYJIE:
1,20
Ly > hy =2 (8)
Ut tmax
TEe  Upy max — TNPefedbHa®  CKOPOCTh

BCIVILITHS IUJ1AKOBOK 4YacTHOH B CrO-
KOHHOM paciliaBe;

Ay Oy~ Pm

Um max = 2 V ac Pt g 9
rhe dpyy — AMaMeTP NIJIAKOBOR 9acTHLEH;
06BIYHO dpy = 0,002 M; C — xosddu-
HMEHT COMPOTHBJCHHS, KOTOPHHN MOXHO
NPHHATL DPABHHIM eNMHUIE,

TIpuMeHHTENEHO K KOHKDETHHIM CIjia-
BaM opmysty (8) MOXKHO ynpoOCTHTH,

6. Buicora mnoroka fy B KoMIEKTOpE

HERERHUERERL
k.s‘ .ci a“g &E: “-3: \a.x =§‘§ -eE'
3|185|098|98

510, 14| 39 | 0,46 22
el % e v
2128510781821 18] 45 |01 17
8126 1010 52)20| 47 |0:38] 15
7128 0.8 2ot 52 Jo3a] 12
10 {33 |0,55|31) 28| 58 1082 10
12|36 |o0,50|2556| 781023 6

PACCUKHTAB PEABAPHTENHHO Uy max- 13K,
JUISL 2aIOMUHHEBRIX CIIABOB (IPH Uy max™
= 0,08 wm/c)

Lu>> 14,7h0, (10)

B JAAs  MarHmeBbiX  {IpU  Upy max °
= (0,069 m/c)

Ly > 17, 4hyoy. (11)

Yro6pl HCKIOYATH [POHHKHOBEHHE

mjaka, cofpapiierocss B sepxHell 9acTH
KOJIEKTCpa BCJAEACTBHE BCACHIBAIOIIETO
sbppexrta puraTenedr (puc. 22), Heol-
XOQHMO COOMOAATE, COOTHONIEHHE MEKLY

hg u Oy, ycranoBleHHOe SKCHEpHMEH-
TaJNLHO:
e > 3,25. (12)
Bu

Yempanenue paspemcenus (saxyyma)
8 aumnuxogott cucmeme. Paspexenue
B HHXXEKHUs BO3LYXa U rasop B JHUTHH-
KOBEIX Kayanax MOXKeT IpOH3OHTH BCIe-
CTBHE HE[OCTATOYHOTO YKJOHA CTOSIKA,
NPUBOASMEro K OTPHEBY CTPy# OT €ro
CTEHOK, HENOCTATOYHOR BHICOTHL JIHT-
HUKOBOX wyamsy W HePAaUHOHAJBHOTO ee
npouist, HPUBORSIIHX K 0GPasOBaHHMIO
BHXPeBOH BOPOHKH, HANH4MsI OCTPHIX
KPOMOK IpPH COYJIEHEHHH 2JIEMEHTOB JIUT-
HHKOBOR cHCTeMnl MeXIY Cobofi (cToska
¢ vamedl ¥ XOJJIEKTOPOM, mNHTaTeneft
¢ KONIEKTOPOM H Jp.), TNPHBOASIIETO
K OTPEIBY CTPYH OT CTEKOK KaHa/i4.

Heofxonumoe yMeHbIueHHE NJXOMELY
HOMEPeYHOr0 CeYyeHHs CTOSIKA IO BHICOTE
MOXHO OHDEIeNMTs WS YPaBHEHUS, OINH-
CHIBAIOINETO HACANBHHN NPOPWIL CTOSIKA,
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Puc. 22. O6nacrs BeachBaomero sbdex-
Ta nurareaf (noxasaHa WITPHXOBOX JIH-
HueH ):

0 — CJOKEHHE CHJ, ASHLTBYION{HX Ha 9ga<
CrEny lujaka B Kojhexrtope, 6 — Gonwmiasi
ofnacip  3acoca; OETATeNB  PACIOJIOXeEH
BIJIOTHYW K sapgdHel CIEHRKE KOJICKTOpa;
¢ —- Majyiasi oBjacth 34coca; MHTATENb pac-
NOJOXKEH Ha HEKOTOPOM PACCTOAHUH OT 38,11H8ﬁ
CTEeHKH KoJekropa, & — ofJiacth 3acoca,
MeHbIIAsl, YeM B cayuyae «g»; NuTaTeJab pac-
OONOXKEH 1O CXEME «83, HA KOJNIERTOPE YCTa-
HOBJIEH BBIOD; 1 - nogybeMHag CHJAa d4da-
CTHIBI I1Jiaka; 2 — yHocdamas Cuaa 1noroKa;
3 —- BcacplBalomiast cuJa nuTarend; 4 -~
paByoNedcTBYloman cus I—3; § — KOJJIeR-
Top; 6 -~ MUTaTesdb; 7 = BHUIOP

KOTOpH nogasam na puc. 23
.’/ H

hq i’
rie H — Hanop #aji HHMHHM CedenHeM
crosika, pasuwit H == he -+ hg, hg —
BLICOTA YPOBHS MeTakja B uame; Ag —
BEICOTA CTOSIKA; Mg, Ma — KoddruueH-
TBl pPacxola CHCTeMH COOTBETCTBEHHO
B HHXKHEM CEUeHHH CTOSIKa H JHTHHKOBOH
qarye.

Kak cnenyer wa ypasuenms (13),
BLICOTA YPOBHS Merajlla B vyawe Ay
BoixHa ObiTh TeM GoJbile, ueM GoJbIe
BLICOTA CTOSK2 M UeM MEHbIIE ero KOHYC-
HOCTE.

Ha mpaxruxe wnpeanbueit nupodnis
CTOSiKa 3aMEHSIOT KOHYCHBIM C YIJIOM
KorycHocTH 36—707, ROCTATOYHLIM, YTO-

{13)

Fo.n > fo.n %ﬁ

P, 1___, - >

\;j,_\ﬂ”

Puc. 23. Hpeancuuii npoduse crosixa

OBl B BepXHeMm Ceuyednd CTOAKA JABJeHi:
6e10  He MeHee aTMocdepHOro u e
NPOUCXONHIH OTPHB CTPYH OT CTEHOK H
MOACOC BO3AYXA.

O6pazoBanne paspeKeHHoro IPOCTpaH-
CTBA H BOBHHKHOBEHHE WHIKEKIWH BO3
LyXxa MOKeT NPOW3OHTH TaK:kKe Bejef-
CTBHE CYIKEHHS NI0TOKA, 06DPasyIouierocs
H3-3a HaJMHYUS OCTPHX KPOMOK B MECTax
COQJIEHEHHT 3)eMEHTOB JMTHHUKOBLIX CH-
creM MeXLy CO00H (CTosika € wuammel
H KOTMJIEKTOPOM, MHTaTeNeHl ¢ KOJJIeKTo-
poMm u T. A.). [lpn 3aKpyTJIEHHBIX KpPOM-
KaX CYXEHHE JXUBOI'O CeyeHHs IOTOKa
YMEHbMACTCH WJIH TOAHOCTBI) OTCYT-
crByer. Ka"ansl Tagoro THIA yMeHb-
InamnT OnacnoCTs OKHCJAEHHsI, 3axXxBara
BO3LyXa H, Kpomeé TOT0, B MeHbIIef
CTeleHH  MOONBEDIKEHBH  Pa3pVIIEHUIO
BCJRLNCTBHE 3PO3UH (POPMEL.

VeTpaduth HHKEKIHIO MOXKHO TaKiKe
YCTAHOBKOR jApoccesell, KOTOpHiE yaime
BCEro pacnojaraioT Hpd 1epexone oT
CTOKAa K KOMJIexkTOpy (CM. pmC. 7, ©
H p) Kll¥ HEMIOCPEACTBEHRO B KOALEKTOPE.

HepagromepHocine Oelicingus numame-
netf, OfHO H3 YCHOBHA NPaBuALHOIO
GYHKUHOHMPOBAHUR MHOTONUTATENLHOH
JUTHAKOBOH  CHCTeMBI — DaBHOMEPHOE
pacupefenens#e pacxofa CLJAaBA MO NH-
TatensM. JINA noBblIIEHHS paBHOMED-
YocTH AHCTBHA ITHTaTeNMell B T'OPH3OH-
TaNbHOH MHOTOIATATENLHOH CHCTEME pe-
KOMEHAYeTCS TJapHO (He CTYNEHbKOEH)
YMEHbINATL [AOmMAAb HONEPeYHoro ce-
YEHHSI KOMTMEKTOPA nocae Kamioro au-
tatenst (puc. 24).

Oxpako Cy:Kense KOMJIEKTOpa, ©CO-
OeHHO V kpaftHux nuTaTeNeil, MOXKeT
NPHBECTH K YBRIWYEHHIO TYDPOYIeHTHO-
CTH IIOTOKA 33 CYeT YBeJHYeHHS CKOpO-
crefi W HX Hyapcanafl Opu nepexone



62 MPOEKTHPOBAHHUE H OCBOEHME JHTENHON TEXHOJOIWH

Puc, 24. CxeMa JHTHHKOBOH CHCTEMH
¢ CYXHBRIOWHMCH KOJJIEKTODOM:

g = N0 BHCOTE; § ~— N0 BHCOTE B IUHpHHE;
1 — ¢crosiK; 2 — KOANEKTOP; 3 — NUTaTeNH

H3 OLHON CeXIHUH KONNEKTOPa B APYry:o.
B TakoM noTOKe YCJAOBHS BCIJILITHS
H 33alepXKaHHA IIaKOBHIX BKJIOYEHHH
YXYIUIEIOTCH [0 CPABHEHHMIO C PaBHO-
MEPHO ABHXYIXMMHCA NoToKaMi. Kpome
TOro, NPH YMEHBIIEHHH IIONEPEYHOTO
CeyeHHsT KOJJIEKTOPA 3a CYeT ero BH-
COTH YBEJAHYHBAETCH OMAaCHOCTL 3acoca
miaaka nurarensmu. Bonree pasromep-
HEfl pacxof MmeTamia obecreyuBaeTCs
HPH NOC/IeAOBATENL HOM YMEHB IIIEHHH NJI0-
WALH NONEPEeYHOTro CeyeHHs mHTaTened,
HayHHas oT ctodka (pHC. 25) (pexo-
mennauny K. B. Tokapepa)

HepapuomepHocts paGoTer nuTateneit
B HEKOTODHIX CJYuYasiX MOXeT OBITh HC-
MOJL30BaHA NS MOBEIIEHHS KayecTBa
3anoNHAEMOCTH OTAHBOK. Hampumep,
JNUTHHKOBYIO CHCTEMY C HEPaBHOMEDHO
paboTaioMHUMH NHTATENIMH (eCJIH DAacXOR
MeTasJ1a 4epes KaxInf H3 HHX MOXHO
3apaHee PpacCyMTaTh) HCMOJB3YWOT AJH
ofecrieyeHuss  PABHOMEPHOrO  ITOABEMA
VDOBHS MeTajlla M MHCKJIOUEHHS €ro
NepeTekaHHs M3 OXHOM 30HH OTIHBKH
B IDPYryi0 NMpH 3aJHBKE OTIHBOK C He-
pP2BHOMEDHO pacmpeleseHHOR MO HX ne-
PHMETPY Maccoil.

TIpHHUMAE NOCTPOGHHS H PACHET JIHT-
HHKOBBIX CHCTEM. [IpH pacuere ¥ KOH-
CTPYHPOBaHHH JHTHHKOBHX CHCTEM NIPH-
MEHHTEJLHO K JIHTBIO UBETHHIX CIIZBOB

Puc. 25. CxeMa JIHTHHKOBOX CHCTEMBI
€ YMEHbINAIIINUMACE NONEPEYHHIMH Ce-
YeHHAMYH MNUTAaTeNeR:

1 — vama: 2 = cvosK; § = KONAEKTOD; 4 =
nHTaATENAD

CTPEMATCS K TOMY, YTOOH JHTHHKOBas
CHCTeMa B MaKCHMaJbHOR CTemeHu ofec-
neyuna BHINOJHEHHE YKA32HHLIX paHee
(c. 46) nmatn yHKUEH.

UersepTass QYHKUMA, KaX NPaBuiIo,
ofecneunBaeTcss BHOODOM uYamH Haf-
Jlexkamelf KOHCTPYKOHH K HeoOxoIumofi
BEICOTH, @ TaKXKEe (DHIAHHEM JHTHHKO-
BBIM KaHaNaM COOTBETCTBYIOWIHX 3a-
KPYriieHU# B MeCTaX HX COWIeHeHHH
H KOHYCHOCTH CTOSKY. Ilng sroro sHocsT
RONMOJHUTENbHEE KOPPEKTHBH B yXKe
YCTAHOBJIGHHBIE Pa3Mepsl ONEPEYHBIX
ceveHHl 371EMEHTOB JIMTHHKOBOH CHCTe-
MHI.

Tocnenusia QyuKiug ofecneunBaeTcs
BHGOPOM THNA JHTHHKOBOH CHCTEMHl H
MecTa TOIBONA pacnjama B GopMy.

IepBrie TpU QYHKLUHH fABASIOTCS B3a-
HMOCBSI3aHHLIMK M BHIMOJHSIOTCS 1a-
DPaNeTbHEIM  PEryJHDOBaHHEM CKOPO-
CTH NOTOKOB PaclyiaBa B JMTHHKOBBIX
KaHanax ¥ paGouefi mnoxoctd OpPMEL.

s obecneyequs 3anoJHAeMOCTH hop-
MBI CKODOCTH TEUeHHS pacijiaBa B ¢op-
Me Ug He JONMHA GHITh MeHble MHHY-
MaJbHO JNIONYCTHMON Up min TPH AAHEHIX
ycrIoBuAX JAThA. Jlia obecrnedends pe-
XKHMa TEUeHHA C JonycTHMol Typ6y-
JIEHTHOCTBIO CKODOCTH TEUeHHs pacnJiaBa
B dopme, CTOSIKe, KOJLIEKTOPE M MHTaTe-
JASIX, KaK 3TO CJefyeT H3 ypPaBHEHHS
(3), He RommHn 6uiTh GoNblze MaxCH-
MaXpHO HONYCTHMBIX 3HaueHHH 3THX
cxopocTeli A NaHHOTO KaHaga® ¢op-
MBI — Uy max,» CTOSIKA — Ug may, KOJJIEK-
TOPa —- Ux max H UHTATENEH - Uy max.
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CrnenoBaTe/IbHO, 3HAYEHHE CKOPOCTH
Teuenus pacllliaBa B (popme Uy MOMKeT
ORITh ONpeleJeHo H3 cleAyIOMHX He-
PaBeHCTB!

U¢ max == V¢ == U min (14)

HJIH
Qd; max = Qc_’p = Qd) min s

TaK Kak cedeHHe GOPME 3a[3HO.

Ias  s3anepkanus MmJAaka CKOPOCTb
TEUeHHS] pacnjaBa B KOJMLIEKTOpe He
JO/DKHA HPEBHIN4Th 3HAYEHHS HEKOTO-
poft TIpenesLHOH CKOPOCTH Uy, pp Teue-
HES [/ JAHHOTO KaHala, Onpejefse-
Mo w3 ypasrenus (8). I'lpu s10#t cxoO-
POCTH IJIAKOOTHENEHHE eme BO3MOXKHO.

Taxum o6pasom, 3HaHeHHS] CKOPOCTel
TEYEHHsI pacliaBa B KaHalaX JUTHHKO-
BOfl cucTeMul, OJHOBPEMEHHO YIOBJETBO-
psomye TpeGOBaHUAM JaMHBAPHOCTH IO~
TOKA H 3ajepkKaHWK IIIaKa, HAXOAAT
H3 YCIOBHH:

65
Vo < U max = Reay <R—c; (15)

4R,
42
Uk < Uk max = 84%{:-\-'13;; (16)

U << Uy, ups

12
Un<0nmax=—%}<—m. (17)

Bemonnenne ycaosufi (14)—(17) as-
JAAETCA KPHTEPHEM HAAEKHOCTH JOGHX
METOROB DAaCyeTa JIATHUKOBEIX CHCTEM.

Taknm 06pasoM, TpeGOBAHHSA, Npelb-
sIBJIfIEMble K JIHTHHKOBLIM CHCTEMAM IJs
JIErKHX CIJIABOB IIPH IIPOEKTHPOBAHMH,
crenRyomue;

CKOPOCTh TEYEHHst pacmyiaBa B pabo-
yeil monsoctd QOPME JOJMKHA obecheud-
BaTh XOPOIUYIO 2aIONHSEMOCTh (HOPME
DPH MHHUMAJLHO BO3MOMXKHOH ANA KOH-
KpETHOH OTJIMBKH TYpOYJEHTHOCTH MO-
TOKa;

tdopmy B pasMeprl JIHTHHKOBLIX KaHa-
JIOB, a TAKXKe HX COeJIHHEHHE HEOGXOAUMO
BHIGMPATh TaKMMH, uTolH ofecreuupa-
JHCh HOCHEXOBATENLHOE CHHIKEHHE TyD-
6yMeHTHOCTH I1OTOKA B HAaNDABACHUH
OT cTofka K pafouelt nosocTH GopMul H
8ajiepxauue NVIAKOBBIX BK/AOUEHHH;

MOCKOJIbKY NOINepeyHoe CEYeHHe H Map-
Ka Cnjasa OTIHBKH 3aJal0TCs, YNpaB-
JIATh TYPOYJAEHTHOCTLIO IIOTOKA B pado-
4ell monocTH (OPMH MONKHO TNIABHEIM
06pasoM peryJaHpoBaHHeM CKOPOCTH JBH-

XMeHHs MeTaslja B Hefl, T. e. U3MeHEeHHeM
pacxoza (Qp = vpFp n Fg = const);
B MeHbme# CTEelMeHd HM3MEHEHHEM TeM-
TIEPATYPH SaJMBKM CnjiaBa, OT XOTOPOH
3aBUCHT €r0 KHHEMaTHYeCKasd BH3KOCTb;
aHaunT, BLIOHpaTs pacxol (g pacmnasa
yepes pafouyio HOJOCTE (OPMBI HEoB-
XOJHMO C YyueIoM KOHQHIYpaiuu oT-
JIUBKH;

PEry/JIHPOBATh DEXHMB TEUeHHs Me-
TajJa B JMTHHKOBHIX KaHajaX MOXKHO
H3MeHeHHeM KaK CKODOCTH II0TOKa, Tak
H BeJHYHHH THADABIHYECKOro pajmyca,
T. . GOpPMBHl H Da3MEPOB IONEPEYHBIX
ceueHHl KaHAJOB, NMOCKOJNBKY 5TH napa-
MeTpH He 3aJaHbl H ONpEeRelsioTes B
XOn€ NPOeKTHPOBAHHSA CaMOf JIMTHMKO-
BOH CHCTEMH;

IOCKOJILKY SaNnodHIEMOCTs GOPME U
JaMHHAPHBIE DEXHUM TeueHus B HelH
ofecneynBalOTC H3MEHEHHEM pacxona
B IIPOTUBOMOJNOKHEIX HaPaBAeHUAX IS
YAYUIIEHHS 3aNOTHAEMOCTH HeoGXOIHMO
NI0BBILATE, 4 IJis ofecreyeHns JaMHHAD-
HOCTH, Ha060pOT, — MOHMKATE DPACXOA
Q¢, To mpyu BHOGODE BENTHYHHE PacXona
B psifle CJAYYaeB AOMYCKAeTCs NpHUMEHe-
HHE CpEACTD, MNOBBLIUIAIMMX 3anojHse-
MocTs (OPMHI, HAH HOBHIUEHHAR TYp-
6y JIeHTHOCTD;

IIpH BO3MOXHOCTH IIPeNyCMaTpUBATH
JHTHHUKOBBIE KAHa/B MEHBIIMX DA3MEpOB,
a4 KOHCTPYKIHMIO CHCTEMBI YIpOmATh,
yTOGH CHH3HTb DACXOA CnjaBa M TPYHo-
Bble 3aTpaTHl HA H3TOTOBJEHHE OTJIHBKH,

[TockonbKy ANST BHUIOJNHEHHH YCJ0-
Buit (14)-—(17) reobxogmMo nocnegosa-
TeJbHOE CHHMEHHE CKOpOCTell moToKa
pacijasa, TO NONePeYHLIe CeyeHHda Ka-
HAJIOB JHTHHKOBRIX CHCTEM JOJ/IKHE GHITh
TAKME TOCIEAOBATENHHO DACUIHD AU~
MHCH B HalDaBJEHHH OT CTOSKA K NHTA-
TeasM, T. €. JUIS IVIOmakedl MoHepesHkIX
ceueHHl CTOSIXA, KOJJIEKTOPA M IHT4Te-
Jiell JUJMHO BLINONHATHCA HEPABEHCTBO
Fo << Fy < Fp.

Pacuem aumrurosotd cucmemsl COCTOUT
B OTHICKAHHHM TLIOINAJeH HOmepeuHmx
ceyeHHl W JHHEHHHIX Da3MepoB ee oOC-
HOBHBIX 3JIEMEHTOB: CTOSK&, KOMJIEKTOpA
# nuratesnefl (a IR BePTHKANLHO-mIe-
JIEBOH CHCTEMB! JONOIHHUTENBHO KOJMOI-
meB ¥ mexefl). [IpuvueM cHavana paccun-
THIBAIOT HAHMeHbIlEe, T. €. Peryaupyw-
mee pacxOfi CeyeHHEe JIHTHUKOBOH CH-
creMbl (OOLIYHO CEUEHME CTOSIKAa), & 3a-
TeM MCXOHS M3 NPHHATHIX COOTHOLIEHHH
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F¢ : Fy : Fp onpelensioT MJAOmMANK CyM-
MapHBIX [ONEPeYHHX CeueHHH OCTalb-
HBIX 3JIEMEHTOB.

Hanmenpinee nonepeyHoe CegeHye JuUT-
HAKOBOM CHCTEMH HE3aBHCHMO OT IpPHH-
IIHIIOB €e [OCTPOEHHS PACCYHTHIBAIOT
no oxsofi u Tolt ke Qopmyne:

Fc == Qd’ 3

> (18)

rae Fy — mcroMast mjomals nonepey-
HOTO CeueHHA cTOAKOB; Qg — obbemubli
pacxon pacmyasa; Ue — (dakTHueckas
CKOpOCTs, TeueHHs pacNiaBa B CTOSKE;

vc=uV2ng’
rre Hp — pacuernnit Hanop.

Taxum obpasom, 1is pacuyera Fo 1o
ypasHermio (18) Heo6xommmo ompege-
JHuTH pacxoj pacmiaBa Q¢ ® xosbdu-
IMEHT DACXOAA CHCTEMBI [, TaK Kak fp
ONpENeNIsSIeTCS] W3 4epTeska OTJIHBKH,
3HageHus Qd) H Ug BBLIOHPAIOT, HCXOLS
H3 OCOGEHHOCTeHl 3a/JMBAEMOTO CIJiaBa
H KOHKPETHBIX YC/IOBHH JIHTHA.

Jlas useTHOTrO JIHTHS HaHGoJee 4acro
NPUMEHSAIOT METONS pacuera, NPH KOTO-
poix Qg oOnpeieasOT JHGO H3 YCIOBHA
ofecrieyentss MHHHMANBHO JIOMYCTHMOMN
TYypOyJEeHTHOCTH NOTOKA MeTalna B ¢op-
me (nepBeiff MeTOR), JHGO H3 YCAOBHA
ofecrieqeHUst 3aMOJIHIeMOCTH GOPMEI (BTO-
poit meton). ‘

ITepsotil memod pacuema. B stoMm chy-
yae MaKCHMaJbHO LOMYCTHMEI (Hauajab-
Hpifl) pacxon (cm®/c) wepes paGouyio
nojocTs (GOpMBI, @ CJIeJOBaTeNbHO, H
JIUTHUKOBYI0 CHCTEMY HAXONAT H3 Bhl-
paxenus
Regv
4Ry

= kPg, (19)

Qp = Vp max Fgp =
_ (1,239 Fp
Ry
rie Fg, Ry m Py — coorsercTenHO
MnAoIanb NONEpPeYHoro ceyeHHs (GOPMH
(cM®), ruppaBiuueckMf pagHyc W nepu-
MEeTp 3TOro ceueHds (CM).

HNonyuenselt pacxoll Qg d darruie-
CKyI0 (pac4eTHYIO) CKOPOCTh IOTOKa B
crosixe (v = p 1/ 2ghe), o6pasyiomymocs
B NEPBOHAYalpHHIE MOMEHT 3a/IMBKH,
IJis BHIGPAHHOH KOHCTPYKIHH JHTHHKO-
BOH CHCTEMH IOACTABJSIOT B YpaBHEHHe
(18) w maxoisT NIOMWAJE PACYETHOTO
CeYyeHHs! CTOSIKOB.

Bmopoti memod pacwema. B stom cay-
yae no dopmynam (4)—(7), rpacduxy
(puc. 19) MM 3KCHEPHMEHTANLHEIM AaH-
HHM HaXOUST CPeIHIO MHHMMAJILHO
HOMyCTHMYIO CKODOCTb NOABEMA METaJJa
B (OpMe Ugy mn, TP KOTOPOH B OTIHBKE
eme He 06pasyioTCst HECHMTHHB H He-
AONHBEI, @ 3aTeM BEIYHC/AIOT MHHHMAJb~
HO JONYCTHMHE DPacXox:

ch mmn = F &V min» (20)
rie Fg -— niowams lIONepeyHoro  ce-
yeHust pabouell NMOJOCTH (HOPMEL.

[Inomage nomepeyHoro ceyeHus Crog-
KOB

FO - Q(b min .
Ve

CxopocTh TeueHHs CIJIaBa B CTOSKaX
PEryJUPYIOT B JNONMYCTHMHIX Hpefenax
3a CyeT HW3MeHeHHil THADPABIHYECKOro
COTIPOTHBNIEHHS JIATHHKOBOM CHCTEMBI.

3nauenue Fg DacCuuTHBAIOT B 3aBH-
CHMOCTH OT KOHKDETHHX pa3MepoB OT-
JIMBKHM, TOJLIMHH €€ CTeHKH ¥ KoH(H-
rypanuH. Tak, JJIst OTVIMBOK, ¥ KOTOPHX
OnacHOCTs OGPa30BAHHA HECTHTHH H He-
IOJHBOB HeBennka (KOMNaKTHBE TOJ-
CTOCTEHHbIe OTAUBKH WM OTIHBKH C IO-
CTOAHHHIMA 1O BHICOTE TOJNIMHHAMH CTe-
HOK M ILIOMaNblo [ONMEePeyHoro ceue-
Husd), B pacyer GepyT CPEIHIO MO BH-
coTe MJIOMm@aks IHONEPEYHOro CeYeHHS
thopmul

M

Pchors
rne M — wmacca OTVIMBKH, KI'; Do — IVIOT-

HOCTE cnyiaBa, Kr/M3; Agry -~ BHICOTA
OTNHBKHY, M. Torja pacxon OyxeT paBeH

@y

Fg. ep=

be min == U mine.

Pehora

JIIsE OTJHMBOK C MOBBILIEHHOM CKJIOH-
HOCTBIO K HECJHTHHAM H HeIOJHBaM
(TOHKOCTeHHbIE OTJIHMBKH CJOXKHOH KOH-
¢urypaudu € pPasBUTOH IOBEPXHOCTHIO,
a TaKKe OTNIHBKH, HMEIOIHE BePTHKAJb-
HO M TOPHSOHTaNBHO DACHOJOXKEHHbIE
CTEHKH H T.[.) pacuer BBHIIOJHSKT 0O
momaniy HauGosee omacHoro (rAe Hau-
GoJbLias BepoSITHOCTH 06pasoBaHMs He-
CHHTHH ¥ HEJOJHBOB) CeyeHHsS (ODMHL.

Onachoe ceuedue GOpMH ONpeNessIOT
o ueprexy OTIHBKH H NONOXEHHIO
ee NpPH 3alHBKE. D STOM Ciydae

Qg mm = Fg. on¥ min. (22)
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OnacHHMH IO B3aNOJHSEMOCTH, Xak
HPaBuio, IBJASKTCS: MAKCHMaIbH0e TOPH-
30HTANLHOE ceueHHe QOpPMBI, CedeHHe
¢ MUHHMAaJbHOH TOMIUHHOH CTEHKH HJIH
ceyeHHe, B KOTOPOM [eHCTBYeT MHHH-
manbHBIH Hanop Metaana. Ilostomy npd
pacueTe HaKTHYECKOH CKOPOCTH NOLbEMA
Merasia B ¢opMe (C HeJp0 CpPaBHEHHS
€e C Uy min) Ha YPOBHE €e ONaCHOro Cce-
qeHHs HeOOXOAMMO HCXOLHTb H3 (aKTH-
4eCKOr0 Hanopa, AeHCTBYIONero Ha ypos-
HE TOTO e CeYeHHUS.

Jlanee pacyeT JUTHHKOBHIX CHCTEM
MOXKeT OHIThb BBHIIOJHEH B TOH XKe Io-
CICNOBATENBHOCTH, B KakKOH OH BRINOJ-
HAETCH TpPH MEepBOM MeTole pacyeTa.
TlocxoasKy BTOPOH MeTOA pacueTa obec-
rieYHBAeT MHHHMAJBHYIO CKOPOCTh IOXB-~
eMa pacniiaBa B Qopme, ee 3alOJNHEHHe
O6yAeT TpOXOAHTb TNOTOKAMH € MHHHU-
MaloHOH TypOynentHocThio. [losTomy
pPacCUHTAHHBIE TAKMM 00pPa3OM JIHTHHKO-
BHIE CHCTeME OYAYT YAOBJETBODSITL OFf-
HOMY H3 OCHOBHHIX, IIDHBEIEHHBIX paHee
yorosuf, a HMeHHo, yciosmio (14).

[lromann ceueHus CTOAKOB, pacCyu-
TAaHHBIC 3TUM METOLOM, KaK NDPaBuJOo,
NOJNY4alnTCA HECKOJNLKO MEHBIIMME (B
KpaHHeM CAydae OHH MOTYT ObITh PaBHHI,
HO He $oJblIe), YeM aHaJOrMYyHEE LJIO-
HIafH, PACCUMTAHHBIE LIS TEX KE OTAH-
BOK, IO NPeXbIAYIEMY METOAY.

Pa3HOBHAHOCTEIO HBJIOKEHHOTO METO-
Jla pacyera sIBJsAeTCA DpacdeT pacxona,
B KOTOPOM MOA Ug min TOHHMAWT Ha-
YaJMLHYIC CKOPOCTb INOABEMAa CNJAaBa B
dopme

Qpouan = Fg. op¥p. maws (23)

TRe U, gaq — HaYaNbNAR CKOPOCT MOKb-
emMa criasa B opMe, B GOJbIIHHCTBE
ciryqaen onpepenseMast no qopmyae (6).

B sToM tayuae pacxon 6yner pased

(B4 M

pehoradora

Q¢. naw = (24)

a nJaomanb CeyeHHss CTOFKOB

Fo — B+4,2)M
© Pehoradorale

Tak kak Q. mas > Qp min (Vp, maw >
> U¢ min), TO INIOmMAJAL CEYEHHH CTOS-
KOB, HalileHHass W3 Buipaxenus Fg =
= Q¢. pau/ve, Oyier Goiwme anajo-
THYHOH IvTomans, HaiifienHoB M3 BhIpa-
¥euui Fo = Qg min/ve.

. (25)

3 H. M. Tanpgea u ap.

DTOT MeTOj pacuera NPHMEHSIOT B cle-
AYIOIEX CHydasx:

3arI0NHACMOCTE (QOPMEL TpPYAHO ofec-
neyHTs (Hanpumep, NPH 3aJHBKE TOH-
KOCTEHHBIX KPYNHOraGapHTHHIX OTJIMBOK
C Ppa3BHTOH [OBEPXHOCTbIO: INAaHENH,
KPHIIKH, ofeuaiiky, KOXKYXH H JID.);

YCJIOBHS JHTHA HCKIIOYaloT IOsBJe-
HHe JADPYrHX (XKpOMe HEeCAHTHH H Hejo-
JIHBOB) BHAOB Jie(heKTOB: NEHH, IIJIAKOB,
OKCHAOB H T. I.

BLifop THNA W KOHCTPYKIHH JHTHHKO-
BbiX cucTeM. Ilosoxenne oTiIMBKHE B (op-
Me (T.e. ee BepX H HH3 TNIpH 3aJHBKE)
H pasbeMbl (QOpMBE BEIOHPAIOT M3 YCJIO-
BUH NOJYYeHHS KaueCTBEHHOW OTJIHMBKH,
TeXHHYeCKHX BO3MOXKHOCTEH JaHHOTO JH-
TefiHOTO 1lexa, SKOHOMHYECKOH lesecoot-
pasHoct#. Uacto 3TH TpeGOBaHHA ORHO-
BPEMEHHO BBIIOJAHHTH TpyAHo. Hanpu-
Mep, RS CIOXHOH OTIHBKH OTBETCTBEH-
HOI'O Ha3HAYEHUN AOCTATOYHO YLOBJIETBO-
peHHs nepBoro TpeCOBaHHA.

Ecaz ke OrJHBKA HEOTBETCTBEHHAS
H JONYyCKaeTcs 3ajenka JedeKTOB Ha ee
JHTOH WJH 06paloTaHHON pe3aHHeM Io-
BEPXHOCTH, TO HCXOAAT IJIaBHLIM 06pa3oM
H3 3KOHOMHYECKHX COOODa’KeHui: BHI-
6HpaOT TAKOE TOJOXKEHHE OTJHBKH B
topme, TNPH KOTOPOM OOECIeYHBAIOTCH
MHHHMAJbHBIE PACXOAN (DOPMOBOYHHX H
CTepKHEBBIX MATEpHANOB, METalla Ha
JHTHHKOBYIO CHCTEMY, HDHOLVIH H TPY-
JAOBHfE  3aTPATH.

Ilpu cepuiiHOM TIPOH3BOACTBE OTJIH-
BOK B TOM CJIy4ae, ecsIH NO3BOJAAI0T CPOKH
OCBOGHHA, NPOBOAAT ONPOGOBAHHE HAH-
GoJiee POCTOrO, HO TEXHUUECKH 0GOCHO-
BAHHOIO BapHaHTa IOJOXEHHS OTJHBKH
B opMe, a 3aTeM y¥Ke OCYNEeCTBISIOT eT0
KOPPEKTHDOBKY,

JIns Ay4niero BHINOJHEHHS JHTHHKO-
BOHI cHCTeMOH CBOHX (YHKUME H pa3s-
MeIIEHHS ee 3JIEMEHTOB MOJIOXKEeHHe OT-
JHBKH B (opme H pasbvemMa QopME! BHI-
6HpPAlOT HCXOAA H3 CAeIYIOMHX coobpa-
KEHHH:

obpabaTniBaeMsle TNOBEPXHOCTH OTJIH-
BOK (0COGeHHO OTJMBOK THNA IJIMT H
nmaHeNelt) pacrosiaraloT BHH3Y, TaK Kak
CnJIaB B RHJKHHUX CJIOSIX 6ojiee TJIOTHBIH;

MaCCHBHEIE TeIVIOBHIE Y3JB OTJIHBOK,
KPUCTAJJIH3AUHA KOTOPHIX 3aKaHUHBACT-
Csl B MOCJENHIOW OYepeSb, PacmojaraioT
BBEPXY; NPH TAKOM DACITOJOXKEHHH ITHX
Y3JOB Jerye OCYIIeCTBHTH HX Hanpas-
JIeHHOe, nochnenoBaTeNnLHOe 3aTBEPAECBA-
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HHE H NOANMTKY HX npuGulisiMd, a
Takxe K30exaTtbh YCABOUHBIX Le(eKTOB;

PasBHTHIE IJIOCKHE IIOBEPXHOCTH H
TOHKOCTEHHBIE YaCTH KPYIHOraGapUTHEIX
OTJIHBOK pACHOJaraioT B (opMe BepTH-
KaJbHO HJIH HAKJIOHHO, YTO YJYYLIAET
HX 3alOJIHSIEeMOCTD.,

B cepuitnoM npoussoncTse i BrGOpa
THIIA JIMTHHKOBOH CHCTEMBl 49aCTO HC-
MO/ML3YIOT HOMOTPAMMBI, KOTOPBIE CTPOST
C YUeTOM BBICOTHI, MAacChl, CPCLHEH ToJ-
IHHE CTeHKH W THIIA OTJHBKH (KoJeca,
pamel, 610KH, ofevafiku  Jp.).

BuiGop cnocofa W MecTa noiBoja pac-
niiaBa B OpMYy OKA3LIBAET CYUIECTBEHHO®
BJHSHHE HAa CIOKOHHOE 3amoJIHEeHHe pa-
6oyeit nosocTd GopMmbl 6e3 BCICHHBAHHA,
pasbprsTHBaHHA B HEH paciuiaBa, pas-
pywmenust QOopMbl ¥ CTEpKHEH; pacnpeje-
JIEHHE TeMIepaTyp MO NepHMeTpy OT-
JHBKH H 06pasoBaHHC neperpeBa B OT-
JeJBHBIX YacTax; 0(pasoBaHHe npoTOY-
HEIX H 3aCTOHHHIX 30H, SIBJISIOHXCS

YHYHHOH MECTHOTO jleperpesa, a TaKke
Loap/iendss AedeKTOB THIA HECHAHTHR H
cliaes,

Ilpu opso# m Tofl e KOHCTPYKIHH
JATHHKOBOA CHCTeMB! BHIOOD MecTa X
croco® NOABOJA pachmnaBa K pabouelt
moJocTH GOPMBEL BJHSIOT HA KavyecTsO
OTJHBKH.

OCHOBHBIE PEKOMEHJAIHH MO BHGODY
crnioco6a M MecTa IIOBOJA PaclaaBa K OT-
JHBKE CJHCAYIOLLIHE.

1. Bo mu3bcxkaHHe neperpepa OTHEMb-
HEIX YYaCTKOB HEOGXOJAHMO NPHMEHSTH

a)

paccpepoToueHHmH [OXBOJ pacijiaBa B
NOJIOCTh (POPMBL, pacnoJiaras NHTATeNH
HAH BepPTHKAJbHBIE IIEJNH IO BO3MOXK-
HOCIH PABHOMEPHO IO BCeMY HEpHMETPY
orauBKkHA. C »TOH ke Ienbid pacnias
HO/BOAAT HE B MaCCHBHEIE YaJbl, BCTpe-
YAIWHUECST N[O [EePHMETPY OTJIUBKH, a
B 6oJlee TOHKHE ee CeueHHs.

2. Jlaa CHOMSHUS OTJEAbHBIX CTPYH
IOTOKA, BHIXOJSIUX W3 nuTareJed, u
C LeNMBbI0 NPefynpekAenuss o6pasoBaHus
HECAHTHH U JIPYIUX IONOOHHX NedeKTOoB
paccTosgHHe MeXKAY OCSMH nuraretel [y
HaxoLAT W3 BHPaYKEHUA

P
ln=T<1p,

rie P — napyxHpti TEepHMETD OTIHBKH
B MecTe TOABOAZ Dd4CH/IaBA HJIH Pas-
BepHYTas JJHHA IIPH HE3AMKHYTOM KOH-
TYype; n — yHcio nuratenelr; lp — ma-
KCUMaJSbHLl pajuyc JNeHCTBHS IIHTaTE-
Jieft, npH KOTOPOM elile BO3MOXKHO CJAHs-
HYe OTHEJbHBIX CTPYH HOTOKa (ompene-
JIAETCSl 110 OLRITHLIM JAHHBIM WIH pac-
YeToM).

3. {ns ymeHbineHus pasOGprLISTHBAHUS
pacnnaBa u paspyimenus (opMBl He-
HOMBL3YIOT COCO6H NOABOMA, MAKCHMAIb-
HO YYHTBHBAOUME OCOGEUHOCTH XKoHGDH-
rypaund OTIHBKH B MeCTe NOABOAA
K Hell pacniasa. Hanpuwmep, npu Ha-
Juny B QopMe HAKJIOHHEIX HOBEPXHO-
crefl  NpeAnoYTHTENLHEE  HANPABJA(D
CTPYIO pacniaBa W3 IHTaTeJelf HAa Hu-
cxoismyio (puc. 26, a), a He HA BOCXO-

Puc, 26. Pasnuyusle crniocobul NOABOAA CTPYH DacmyiaBa B GopMmy:
@ — Ha HHCXOLAWYI0 NMOBEPXHOCTb; § — Ha BOCXOASMIYIO MOBEPXHOCT (il DeKOMeHRYercs);

6 —— II0 KacaTeNbHOH K CTePXHI; & -- N0 KacaTenbHOl K (bopme; d -~ BIOJIb CTEHOK

OPMEL;

€ = Yepe3s HAKJOHHKE DHTaTeNH Huxuel JHTHHKOBOH cHcrTeMH



JIUTHHKOBBLIC CHCTEMB XS SanHBxH dopM lu'nanopou CTORKA o7

Puc. 27. Cnoco6x nojBOia pacn/iaBa 4epe3 OTBOAHHE NPHOEVIH, YCTARHOBJEHHHIE:
g — HaJ KOJNeKTODOM; 6 H ¢ — HaX NHTATeASIMH; @ — K NJHTe; 6 — K TPONHHKY; 8 — K KOD~

gycy; [ — OTAHBKa; 2 — CTOSK;

asmyo (puc. 26, 6) moBepXHOCTh, Tak
KaK 3TO YMeHbIaeT Yrol ¢ BCTPEYH
CTPYH € NOBEPXHOCTHIO, 3 SH3WHT H
CHJIy HOPMaJbHOTO AaBJeHHs Ha dopmy
HAH CTEPXKeHb, KOTOpas HKMEET MHHH-
MajbHOe 3HauernHe npu o = 0. [Ipu noxa-
BOJE PacmyaBa B IOJOCTH € KPYIVIBIMH
CTePXKHAMH HJH BHICTYNamH (opMH,
KOr'Zia HMeeT MeCTO HaTeKaHHe Ha CTep-
XKeHb MMM ¢opMmy, pacniaB Heo6XOZHMO
HanpaBHTE NO KacaTeAbHOH K HHM
(puc. 26, 8, &), 4TO Pe3KO yMeHblLaeT
CHy YyRapa CTPYH H ofecneyHBaer
CNJIOIIHOe OOTeKaHHe CTepXKHA UHJIHH-
JpHuECKOR WJIH waposoll popMu. B cay-
4ae NPAMOYTONBHLIX OTVIHBOK HeoGXO-
JHMO CTDEMHTBLCA HampaBHTh CTPYIO pac-
nJaaBa BROAbL CTeHOK (puc. 26, d), a He
NEPIEeHAHKYISAPHO HM.

4. Bo us6exanue o6pa3oBanHsl OTKPH-
THX 3aBHXPEHHH B HaYalbHEIA MOMEHT
sanonHenHs (OPMH DAcn/iaB NOABORAT
K ¢opMe uyepes HaKJIOHHHE MNHTATENH.
Storo Jserye HOCTHTHYTh NDH HHXKHell
JIMTHHKOBOA CHCTéMe, KOTAA NHTaTeNdH
noasogAT (puc. 26, ¢) B camulii HH3
(OpPMEI, M OHa 3anoJHfETCs MO Mepe
noisemMa pacnjaBa B KOJJIEKTOpE.

5. ns nuranHs OTHENbHHIX uwacTell
OTJIHBKH, OCOGEHHO HaXOAAUMXCA B ee
HHXKHEH 4acTH, NPHMEHAIOT NOABOX pac-
nnasa B GopMy uepes OTBOAHKIE NDH-
GLIIH, yCTaHaBJIHBaeMble HAJ KOMIEKTO-
poM uiu nurareasmu (pHE. 27). Hexno-
CTaTKOM OTBORHBIX TNPHOBWIEH OOLIYHOH
KOHCTPYKUHK SIBJSIeTCA HX HeBEHICOKas
3bGDeKTHBHOCTS TIPH NOMNYYEHHH BHICO-
KHX OTVIHBOK 3TOT HeJlOCTaTOK YCTPaHeH
B JIATHHKOBOH CHCTEMe, NPHOHIK KOTO-
POi pasneseHH neperopoiKaMH Ha aBe

3!

8 — KoanexkTop;

4 — apuGHAL, § ~ OHTaTEAb

wacTH (puc. 28). [Tpu 3anonneHHH GopMEl
pacnyias BCe BpeMsl INEpeTekaeT uepes
BEDX UeperopoikH, Onaronaps uemy
NPHGLIIH  3aMOMAHAIOTCA B  IOCHEIHION
o4epels, T. €. 6o/ee TOPAIHM METAAIOM.

Briop MMTHUKOBRX Yam. JIHTHHKOBaSA
yama obGecreunBaeT' 3alepiKanHe Kpyn-
HHIX HeMETa/VIHYeCKHX BKJIOYEHHH, [IpH-
CYTCTBYIOIIHX B TOTOBOM pacnJjase, a
TaKxe o06pasylomyocs UpH 3alHBKe
NEHY; CO34aeT MOJOXHUTEJbHOE JaBJIeHHe
pacn/iiaBa B BepXHeM CEYeHHH CTOSKa,;
TacCHT JHHaMH4YeCKHil Hanop CTpPyH H
ofecneynBaeT cioKORHEA BBOJ pacmiiaBa
B CTOSIK.

Jns 3a/MMBKM IBETHHIX CNJIaBOB B 3a-
BHCHMOCTH OT MacChl 3aJIHBaeMoro B
thopMy pacniaBa NPHMEHAIOT JHTHHKOBHE
BOPOHKH HJIH JHTHHKOBbiE YamH. JIHT-
HHKOBble BODOHKH HCHOJNB3YIOT IJs He-
GOJBLIIEX MO Macce OTJAHBOK NPH pac-
xone Q pacnaaBa (no aNIOMHHMIO) He
Gonee 1,0—1,5 xr/c. Boponks nozpas-

A-A

AL —/

=0

AN

7 § 5 4

Puc. 28, JluTHHKOBaA CHCTEMa € NOABO-
JIOM pacniaBa K OTJIHBKe yepes npubhib,
CHAGKEHHYIO Neperopoaxoii:

] — Bopouxa; 2 — CTOSK, 3 — ROJAJNEKTOD;:
4 - nuTATeNH; § -~ meperopoaka; 6 — npa-
6Enb; 7 = OT/AHBKE
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Puc. 29, Manme JETHHKO-
BLEIE BOpOHKHZ

a B § — Malble cOOTBETCTBEH-
HO KPYrJas M OBaJbHas ¢ Ha-
KJIOHHON CTEHKOM; 8 — 60Jb-
was NPSMOYronnHas

Jeasior Ha Manne (Q = 0,52-1,0 &r/c)
K Gompmue (Q = 1,0-~1,5 kr/c).

Mansie BOpoHKH (puc. 29) I1HPOKO
pacnpoCTpaHeyn IPH JHTHE B KOKHUJb
MEJKMX H CPEIHHX OTJMBOK. B sTOM
Cryyae KOHHYeCKYIO BOPOHKY BHIIOIHAIOT
HENOCPEeNCTBEHHO B MeTaJNIHuecko#l ¢op-
Me. Mojess KpyrislX BODOHOK HOJIZKHEL
OXBaTHBATh KOHIYD CBOOOAHO Iajai0-
pielf CTpyH (TeopeTHueCcKHH KOHTYD 10-
Ka3aH Ha puc. 29, g TYHKTUPHOH JIH-
unell). TIpH »TOM YCHAOBHH JHaBJIEHHE
pacmiiasa, OXaskhBAEMOE WA CTEHKH BO-
POHKH, Bcerfa Goubuwe aTmocdepHoro,
4TO HCK/IOYAeT MOACOC BO3MYyXa B Bepx-
HeM CeyeHHM crosika. BoJiee panHOHaNb-
HOH SIBJSI€TCS BOPOHKA OBAJBHOA (OPMH
(puc. 29, 6). Paamepul BODOHKH HDHHH-
M2IOT HCXOISl M3 COOTHOLUEHHH MexAy
LHAMETPOM CTOSIKa B BepXHeM CEueHHH
de.p M OCHOBHHIMH NapaMeTPaMH BO-
DOHKH, NPHBEIEHHLIMH H4 PHCYHKE.

Boasmue BOPOHKH HCNONB3YIOT B HoOp-
Max IS CPEIHAX OTIHBOK. Pasmepnl
IPHMEHAEMBIX IIPH JHIbe IBETHHX CrJa-
BOB GoJpmiMX BOPOROK (puc. 29, @)
npHBefeHst B Tabx. 7.

JlnaMerp BLIXOJHOT'O OTBEPCTHS ¥ BCEX
THIIOB BOPOHOK BO BCeX Cllydasix AOJIKeH
COOTBETCIBOBATL AHAMETPY dg p CTOSKA
B BEDXHEM CEUYCHHH.

JINTHHKOBHE 4YaNIX NPUMEHSIOT, Kak
HpaBWJIO, NPH pacxofe pacniasa (1o
amomuuu) Gomee 1,5 xr/e. Hx moa-
paszelsoT Ha JoJiHBaeMble (OCHYHEBIE)
u mepHue. OGLeM JONHBAEMBIX 44l H

BOPOHOK Bblél'(pal(}’l‘ HCXOHAA H3 YCJAOBHA:
V =kQ. (26)

Hna umeSoapmux MO0 Macce OTJIHBOK
xosdpduunent k= 1,5+-2,0, aas cpen-
HHX k= 2+5 W AN KpPYHHHX k=
= 5-+10.

O6beM MePHBIX 4awl OPHHHMAEIOT paB-
HBIM {WJIH HECKOJHKO GONbIIMM) 00BeMy
OTVINBKH (C NPHOLWIAMH H JHTHHKOBOH
cHCTEMO).

Hau6oaee 4acTo NpPH JHThe LBETHHX
CIJIABOB KCHOMBAYIOT 9alllH € MOPOroM,
¢ MOPOroM ¥ Neperopofkofl # JByMs IO-
poraM# W ABYMsS NEPEropOjKaMi.

Yamu ¢ noporom (puc. 30, a; Tatn. 8)
cuabennt ABYMS BePTHKaAbHBIMH peb-
paMy, XOTOpHe NpPEenarcTBYIOT WHPKY-
JISIIMK DAcIiaBa Haj CTOSKOM H 3aTPYH-
HAIOT 06pa3oBaHHEe BHXPEBOH BODOHKH.
Tlopor OrpaHKYMBAET S80HY NAACHHS
CTPYH MeTanfa, CIOCOGCTBYeT nepeme-
mEeRyIo MJIaKa BBEPX, Ha 3epKajJo pac-

7. Pasmepsl GONLIIUX BOPOHOK, MM

rs | s

HoMmep
BOPOHKH
]

[l
o]
©
=
i)

1 75]125] 8035 15 15
3 | 110[ 170 12040 20 20
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!4 14 > FOM H Ieperopofikol; 8 — @

8)

I1aBa H [OPensiTCTBYET [aNeHUI0 ero
B CTOSIK CBEpXy.

Yamu ¢ noporoM ¥ rneperoponkol
(pmc. 30, 6; Tabn. 9) mpenHasHAYEHH
sl KPYNDHHIX OTJIHBOK. [leperopopka
Pasie]serT yaury HAa NPHEMHYI M pac-
XOJHYIO CEKI(HH, YMEHbINAs TYpPOYJIeHT-
HOe MepeMelliMBaHHe MeTawia B IO-
caeprieli. Ipu aToM cbecneqnBaercs Jyy-

ABYMS [OpOraMH H ABYMs O€-
peropofikaMu

Hree HIIaKooTAeNAenne H Gosee CIOKOH-
HBIH BBOA pacijiaBa B CTOSK.

Yamn ¢ Asyms noporamMH H JABYMS
neperopoxkamu (puc. 30, 8; Tabn. 10)
NPHMEHSIOT A4 32JIUBKH Gojlee KPYNHBX
OTJIHBOK OTBETCTBEHHOTO HAa3HAUEHHA,
0co6eHHO KOT/Ia HOCOK KOBILIA HE YAdeTCs
npuOIH3ATE K (opMe Ha MHBHMalbHOE
Gesonachoe pacCTOSIHME H BO3SHHKAeT
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8. Pasmephl gaili ¢ MOPOroM, MM

i;l:;:]eup He| o ) B |5 a ¢ 8 f{m|n~n p ¢ s 4
1 1001 160{ 1401 110| 90| 501 2513020130 25|30{50| 15| 10
2 120 1801160120100} 55{ 2530|2030 |25}30}| 70| 15] 10
3 1401200{180|140]|120| 70430 |35} 25|35130|35]{ 80| 157 10
4 160|220 200|160} 140| 90| 30 | 35 | 30 | 35 | 30 | 35 {100 | 20 | 10
5 180]240[22011801160|110] 35| 40| 35| 40} 35 40 {110 | 20| 15
6 2001260{2401200}180|130| 35| 40| 35|40 | 35| 40 {130{ 20} 15

9. PasMepnl 4am ¢ moporoM H meperopoixofi, Mm

Homep | g ) ‘
qamy a}l L i B bjalcjell|lkimln|o]lp]|s ¢ 14
1 1602201200} 160} 140| 90{30]35{30(20{35|30(|25|35 130 110
2 180|240 (220 180|160 100)35|40(35]20|35{35| 25| 40 130 | 15
3 2001 260 |240] 200} 180]120)|35{40]35)|20|40|35|30}40(204135 | 15
4 2401300} 2801200 180{120{35|40{35]20(40]/35{35]40 150 1 156

10. Pasmept! wam ¢ gBYMS HOPOraMH W JBYMSI NEPErOPOIKAMH, MM

o)

gg Belp 1| B a |cle|h|h|k|m|n|lofjpls) t e

mE
1 ]160 160] 140{ 90|30|35 353012535 10

2 1200]400]380[200]180]120|35]40|35]25|20{40|35[30{40(20}130{ 15
3 |240 200180 120 35 40 40)35]30( 40 15

ONAaCHOCTb PasCpLISrHBaHHS ¥ BCIEHH-
BaHHS pacmnJasa.

ITpu HeoGXONMMOCTH OIHCAHHBIE YailH
H BOPOHKH JiealoT GOMbIIHX PasMepos,
ueM npeAyCMOTpeRu B Taba. 10.

OcuoBaHHeM JJIf BHOGOPAa KOHCTPYK-
IiMH JIMTHHKOBOl dallH HJIH BOPOHKH
CAYKHT Macca OTIHBKH (pPacXoj pacriia-
Ba (), npenpaBasieMble K Hefl Tpe6opa-
HHSfl, 4 TAKIKE TeXHHYECKHE BO3MOXHOCTH
aurefinoro nexa. O6beM JHTHHKOBOMH
qamH ACMKEH OHTb JOCTATOYHBIM IS
nojjiepKaHUsl B TeUeHHE BCEro BPeMEHH
SaNUBKH NOCTOSTHHOFO YPOBHS PacriaBa
B Hefl IpH JAaHHOM Dacxofe.

BLICOTY JIHTHHKOBOH vamri BhIGHpAIOT
H8 YCNOBHA OOeCredeHHs MNOJNOXKHTEb-

HOrO JaBJIeHHS MeTajja B BepXHeM ce-
4eRMH CTOSIKA B B8aBHCHMOCTH OT €ro
BHICOTH. [IpM 9TOM 3a pacueTHyIo INpH-
HAMBIOT BEICOTY YPOBHSL pacnjaBa B
yame hg (cM. puc. 29 u 30), xoTopyw
BO H30exXaHHe Pa3sOpH3THBAaHHA pacla-
Ba YyCTaHaBJAHBAIOT mpHMepHo Ha 10—
20 MM MeHbile BLICOTH NOJOCTH JMTHH-
KOBOH 4HaliH.

TlpoexTHpOBAHHE JIHTHHKOBLIX CHCTEM
Rasl 3ayMBKHM necvaHmx opm. UToOH
JIRTHHKOBAasl CHCTEMa MOIJIa BBINOJHHTH
CBOH (YHKIMH, pa3Mepnl ee OCHOBHHIX
3JIEMERTOB CJeLyeT PACCUHTHBATL HCXOAS
H3 CJAENYIONHX YCJIOBMH: pasMepni JIHT-
HHKOBBIX 4alll ~— H3 VCJAOBHS JIPENOT-
BpalieHMs 3acoca lujiaka vepes BepX-
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Hee CeyeHHe CTOSKAa ¥ ofecrneueHus
HMONIOKHUTENLHOTO [aBJleHUd paciyiaba B
HeM, pa3Mephl HIDKHEro IONepeyHoro
CeueHHs CTOAKOB -— M3 YycaoBua ofec-
neyeHnsi MOPOTEKAHUA paclyiaBa B HHX
u pabouell M0J0CTH GOPMEL C JOMYCTHMOR
TypOYAEHTHOCTBIO, @ TakKe 3anofuse-
MocTE GOpMBI; DasMephl BEPXHEro ce-
yeHHsl CTOSIKOB — H3 YCJAOBHA ofecre-
YeHHS IIOJOXHTENLHOTO NAaBJeHHS pac-
IJ1aBa HAa UX CTEHKH; pa3MepHE KOJUIEK-
Topa M HuTaTenell — M3 yciaoBHIE ofec-
neueHHs TNpPOTeKaHUs pacnyaBa B HUX
¢ RONYCTHMOH TYpOyJEHTHOCTBHIO H LLIa-
K03ajepKanus.

PaGouyio nojocts OPMEl PacCUMTHE-
BAIOT HA JIAMHHADHOCTb NIOTOKA U TIOABep-
TalT IOBEPOYHOMY pacueTy Ha 3anof-
HSEMOCTD.

B COOTBETCTBHH C 3THM BHIIOJHSIOT
CIeYIOUEE PacyeTH:

CYMMapHHIX IJIOmake#l NONepesHBIX
CEeYeHHH OCHOBHBIX 3JEMEHTOB JHTHHKO-
BOH CHCTEMBI: CTOSIKOB, KOJJIEKTODOB H
nuTaTeNey, a A8 BepTHKaJbHo-1mese-
BOH CHCTeMBl — JONONHHTENIHLHO BEPTH-
KaJlbHBIX KOJIORLEB H meJel;

4HCJ2 H PA3MEPOB HA3BAHHHX BhIIIE
3JIEMEHTOB;

paccToaHHs OT CTOfiKa JO IIePBOTO
NUTaTeN,;

DPasMEpOB JNHTHHKOBHIX Yaml HAH BO-
POHOK.

B pacmupsiomuxcsa JAHTHHKOBHIX CH-
CTeMaX OCHOBHEIM CEUeHHCM, JIHMHTH-
PYIOIHM pacxoj, paclaBa uyepe3 BCIO
CHCTEMY, IBJACTCA HHXKHEE CeueHHe CTos-
ko Fg. IlosToMy pacuer asemeHToB

JHTHUKOBOH CHCTEME HayHHAIOT C ONpe-
nenennst Fo no ¢opmyne (18).

Iocaedosameasrocme onpedesenus uc-
x00HbIx Oannsix 0as packema. Ha ocuo-
BAHHH 4EpTeKa OTJHBKH H B 3aBHCHMO-
CTH OT ee raGapUTHHX DA3MepOB, MacChl,
KOHGHUrypauuy, cpejaell TOAUIMHE] CTeH-
KH U npeXbsiBisieMHX K OTVIMBKE Tpe6o-
BaHWH ONpefeTIOT NMOJOXKEHHEe OTIHBKH
B dopMe, a Takxke pas3beM QOPMBI, THII
JIUTHHKCBOH CHCTeMSI, MECTO TOABOAA
nuratesell K pabouett nonocty Gopmel u
TemIepaTypy B3ajUBKH CILaBa.

Jlnst BIOpAHHOTO THNA (HHXKHAS, BEpX-
HSi M T. H.) JIETHHKOBOH CHCTEMBI BBHI-
6HpAIOT THIOBYIO CXEMY €€ KOHCTPYKIHH
{cm. Taba. 1) mayg, npy HeOOXOAUMOCTH,
CXeMy KOHCTPYKLUHKM, OTJIHYHYIO OT TH-
nopoH. Ilpu 3ToM onmpenessioT LIHHY H
KOHOGUTYpALMIO KONJEKTOpa, Mecropac-
NOJIOMKEHHe HA HeM CTOSKOB, YHCJO IIH-
TaTeNefl, COOTHOUIEHHEe CYMMApHBIX TJIO-
manei nomepeyHmX CeueHuH CTOfAKa,
KoJutextopa u nurartenedt (Fg : Fg @ Fy),
a TaxMe JHaMerp CTOAKA B €ro HHMKHEM
ceuenud dg, y (wnm pasmep a X b pusg
HIpSIMOYTOJBHBIX  CTOSKOB).

[lpensapurensrulfi BHIGOP COOTHOLIE-
Hust Fo : Fy: Fyp ¥ Znamerpa CTOSKa
de. g B 33BHCHMOCTH OT MAaCCHl M BBEICOTH
OTJIMBKH IIPOBOJAT 110 OOBITHBIM JaHKBIM
(raba. 11 u 12).

OT/HBKY B 3aBHCHMOCTH OT HX BBICOTHl
YCJIOBHO DA30MTH HA YeTelpe Tpylmbl:
BblcoTa (Mm) oTnEBoK rpyunsl I o 150;
rpynnst I — cB. 150 o 450; rpyunms
IIT — cB. 450 no 750; rpymoe IV —
cs. 750 wmm. Tlpu oxuHakoBOR Macce

11. PexomeHpyembie COOTHOUICHHS TJIOUANell CedeHHsl CTOSAKA,
KOJVIEKTODAa H WHTaTeas

Macca(c‘;";ﬁ;‘xz‘fngf‘ ;{"?“6”"9& Foi Fyt Fp AJR CPYNIH OTAHBOK
amiomniane | marmmesnx I 1 11 v
Ho 5 Io 3,5 1:2:2 1:2:3 — —
5—10 3,5—7 1:2:2 1:2:3 1:2:4 1:3:3
10—20 7—14 1:2:3 1:2:4 1:3:3 1:3:4
20—40 1428 1:2:4 1:3:3 1:3:4 1:4:4
40—70 28--50 1:2:4 1:3:4 1:4:4 1:4:56
70—150 50—100 1:3:4 1:3:58 1:4:4 1:4:5
Cs. 150 Cs. 100 1:4:4 1:4:5 1:4:6 H Ip.
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12, PexomenpyeMule pasmepsi CTOHKOB
B HHXHEM CEYCHHH B 3aBHCHMOCTH
OT BBLICOTHI H MAcCh! OTJHBKH

Bricora é‘; é C-:
oTa E% g 2
OTJIHBKH = L fasxoee, | F
¢ npu- | & &l ag | S
GuIsaMH, | o & Q5 oM
MM, ge 28
He Gosee gig‘ gtg
200 o 10 10 13%X6 | 0,78
1000 | Jlwbas| 12 1671 1,13
850 Cs. 20| 14 |19%x8 1,54
750 16 120X 10| 2,01
650 18 |21 12] 2,54
550 20 126X121 3,14
400 22 129x13]| 3,8
350 Cs. 50| 24 {30x15] 4,52
300 26 |31x17] 53
250 Cs. 100} 28 |32Xx19]| 6,2
200 30 132x22| 7,07
* Cwm. pme. 33.

IMIpumenanune f[gz— a0
Maxb NONEPeUHOr0 CEYeHHs KPYraoro
CTOsIKa.

BEE

OTTHBOK OONive PaCUIHPAONYIOCH CH-
cremy (Sonplame oTHoureHHst Fy/Fe H
Fyu/Fyg) npumessuor s 6ojlee BRICOKHX
OTJIHBOK, MEHEe DACIIHPSOMYIOCH — JAf
OTJIHBOK MEHBIIEH BLICOTHI.

Ha ocHOBaHHH uepTeXa OTAUBKH, Bbl-
6paHHOrO NOJNOXKEHHA ee B (OpME NIPH
3aJIUBKE H YCTAHOBJEHHOIY ClI0Co0a NOA-
BONla paclaaBa ONpPEfesdioT TeXHOJOTH-
qecKHe I'PYNNY W NOATPYINY CHOKHOCTH
OTJIHBKH, HCHO/Ib3YH HX KJIACCHOHKALHIO
(raba. 13).

[Noxpasnenedne OTAHSGK Ba TEXHOJO-
rHY9eCKHe TPYNNB H NOACPYHns oby-
CHAOBJIEHO TEM, YT0 xapakrtep IOTOKa
B GopMe 1O MHOIOM 3aBHCHT OT yCJIOBHH
JIATE S, KOTOPHIE HEOOXONHMO YUecTh HpH
BHOOpE 'HIDOAHHAMHYECKHAX 1apaMeTPOB
noroka B hopme #, Hpexje BCero, ABYX
€ro BamHeHMUX XapaKTePHCTHK, OT KO-
TOPLIX 33BHCAT ka4€CTBO JHTLA: MAKCH-
Malego JomyctaMoro pacxopa Qg H
MRHHMa/6HO JONYCTHMOR CKOPOCTH OB~
eMa MetaJula B (GOPME Ugp min-

Henonp3ys deprex OTIHBKH H CXeMY
ee pacrnosokenus B dopme (puc. 31),
Puc. 31. CxeMa nonoxeHHs OTIMBKH B
dopme (x pacuery Hy, he, Py, Fy vgp):
a — sasmBKa uPH nocTosHHOM Ramope (I
rpynna oryHAuK, cM. rata. 13); 6 — sanum-

Ra npH nNepedenuod Hanope (Il rppynna
OTJIHBOK)

[
{ >

a
[N b

A g
b= <
|
o

h aoma

P




ottt b i it
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cKas rpynna ov-

Texnonornue-
JBBOK

|

1. OTIMBKH, TOJy4aeME€ NPH MOCTOSHHON CKOPOCTH TedeHHS pacniasa B Qopme
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13. Fnacevihuxaryg oT/MBOR N0 CAOKHOCTH HX KOR(DHrypauny
H cnoco6y SaAHBKH

Cnioco6
noxsosa
pacnsaBa
B Gopmy;
pacnojoxe-
HHE OTJHB/I Y
8 hopme

Bcee orims
XKH G Bepx
HHM IO/
BOZOM
paciyiaBa.
a TAK¥Ke
OTJIHBKH
geboapiunt
BHICOTH
C HHKHUM
MTOABOROM,
3ajuBae-
MEI® TODR
SOHTAJIMHO;
BHICOTA T'H
JpOCTalnne
CKOT'O
Hanopa
B DpoIecce
SaJHBKH
H3MEHe1Cs
He3HAYH-
1€JbHO!
H, = const;
v == coust;
hory < H,y

€XHOJIOTHue~
cKag nonrpynna

-
OTJAHRBOK

la. TTpocrod KOHMHUTYDANHH

i6. C10XHOA KOHMHUTYPALHE

TruruHable
OPIHPKY

pregEnRaALRas cxeMa
ozJIEBKH B SCKH8 OTJAHBKH

Iiockne
19MOB MJBT,
nauesen,
KPHILEK,
TMCEOR
Y T. I.; He
HveIomue
¢annes,
OOPTHKOB,
IPHJIHBOB
H ApYyruX
BHICIYHAIO-
MHX qacredt,
rTI0COGCTRY
OMMX H3
MEHEHHUIO
HalpasJie-
HES [HOTOK?
pacniasa
n obpa3so-
BAHHIO B HEM

MECTHBIX
ROaMyIe-
yHh

Tuua
KPBULIEK,
K2PKACOB,
PaMOKR
H T.I; He
OTHOCSITHE
cd K NOj-
rpyuine la;
KOpIIyCHBIE
¢ BepXHUM
HOZBOAOM
pacunasa
(npu sanup-
"Ke MOTyT
BO3HHKATS
MeCTHEI®
nosMyIue-
HHA
IOTOKA)

o
iorn

Barn KH

Hp

Hp

N_EYT 1

a1 LT
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Tponomxenne taba. 13

& z
b : Cnoco6 o B
g o noxsona g o
55 gag)rénasaf s5 Tunugase IlprsuunEaNbHan CXeMa
28 pMy: 2o OTJIMBKK 8a/MBKH H 3CKH3 OTIMBKH
3~ | Ppacmonoxe- 38
E g g HHe OTJIHBOK i § E
SFE| °oorve | 28
Tuna niur,
BTYJIOK,
® HHJIHEAPOB,
2 HE HMelo-
3 mue QJaag-
Ies,
A = 6OpTUKOB
« = ’
a =l NpPHJHBOB,
% | Bee omms- | £ | KapMaHos,
S | xucmeprn-| & pedep i l
= KaJIbHO- < H JApyrux ! '
g HIeNEBEM H g BbICTyI'IaIO: s ' ‘
& HEKHEM o |t qacred, S
s IONBOAOM = CrIoco6eTBy-
= pacm.aasa, 'ig omux 13-
X He oTHOCH- a MEHEHHIO a) d)
g HEecs = Janpasie-
& | klrpynne, | & | HHJ NOTOKA
X T. e 3alH- | = pacnyiasa g
.~ | BaeMble Bep- 06pasosa-
2 THKAJIbHO, HHIO B HEM
E: KOT/Ia MECTHBIX
= BBICOTA BOSMyIe-
=3 ganopa B it
= mponecce
= BaIHBKH
& CyiecTBeH-
™ HO H3Me- Kopo6kn,
g HAETCH: ) Gapa6ankl,
Y | Hys const;| o KapKachl,
Foolvgek const; & TPONHHKKH, 0.0
5 Aoy COM3- & craaufpH ey
=] MepHMa =) H TOMY ‘ N
o e Hy 5 noxobHLe J o | x E
i OTJIABKH, 3 [ S
= S | npu sanuBKe
g g KOTOpHIX i @ [[m
9] MOTYT /
= & | Bosumkars '
. MECTHBI® a) )
= BO3IMY1Ie-
HHS TOTOKa

Npumewanne Ha pucyukax &, 6 U ¢ — Pa3sHOBHAHOCTH OTJIHBOK.




JINTHAXOBME CHCTEMH AAs sanuBKky GHODPM NOX HANOPOM CTUNESH 70

ONPENENsIOT Mapamerpsl GOpMH H OT-
JIUBKH:
[epBOHAYAILHEIA HAOp

Hy = hq+ he, @7

rge hy — BHICOT2 YPOBHA paciia®Ba B
JUTHUKOBOH yaiue, NpHHHMaemasl B 3a-
BHCHMOCTH OT BHICOTHI IOJIOCTH yauwy Hy;
3aBHCHMOCTb MEXKAY BEICOTOH 4YamH H
BHICOTOR cTOsfiXa (pasmepsi, CM):

8
Jo 15

16
Cs. 45 5o 60
Hq L )

hq

cpeinuft pacueTHpifi Hamop, omnpene-
JfeMEH TOJNBKO JJis OTAMBOK 11 rpymnm
(puc. 31, 6):

horn
Hy=Hy——=31L,  (28)
e hopp — BHICOTA OT/JMBKH, CYHTAs

OT OCH NHTaTelel:

nromany Fy HauGoabImero ceueHus
paGouei mosoCTH GOPMH, DPAaCIOLOKEH-
HOI'O Ha YpOBHE TIOABOAA pacljapa
K HeH MWJIH BblIDE 9TOr0 YDOBHA (T. e.
ceyennss A—A Ha puc. 31);

NOJHHK NepHMeTp ceueHHs pabouyeil
nonoctu Qopmel Py Ha ypoBHE NOABOAA
pacmjlaBa, CoAepXamuii HapyxHHE K
BHYTPEHHHE KOHTYDH BCeX MONANAIOMIAX
B ceyenue modoctedt dopmsl (puc. 31, 6)

Po=a+a' + ..+ f+F; (29)

npeo6afalomylo TOMUHHY CTEHKH OT-
AMBKH §opp;

MaKCHMaJbHYIO JUIMHY IIOTOKa pac-
nnasa  Z (M), nOpOfifleHHYI0 HuM  (CM.
puc. 19) ot nurarene#t 10 BCTPeyH ¢ Apy-
THM TOTOKOM (ONpPeAessioT TOABKO MJISt
OTIHBOK [ rpynnm npoctol Kou(pHry-
pauun),

Pacuer ® KOHCTpyHpoBaHHE HHKHed
JMTHHKOBOR cHCTemnl. Pacuer Haum-
HAOT ¢ HaxoxiAeHHs no dopmyrae (19)
TAKOTO MaKCHMaJbHOIO HONYCTHMOTO B
HadadpHOH (HanGosiee omacHO@) CTaguM
3aJIHBKH pacxOfa pacijaBa yepe3 pa-
6ouy0 noaccTs GOPMH, NPH KOTOPOM
ofecnieynBaeTcst JaMHHADHOE WIH C He-
3HaUATENbHOR TYPOYJIEHTHOCTBIO Teye-

10
Cs. 15 g0 25

22
Ca. 90 no 120

HHe paciJlasa:

Qp = kPyp.
3navenns xosddHUMEHT
PaBHBIMH:

JJ1S OTJIMBOK NPOCTO KOH(Hrypaumuu
(noxrpynns Ia u Ila, taba. 13) &y =
= 3,1+3,9;

AN OTJIMBOK C/IOXKHOA KOH(MHrypanuu
(no,zu‘pynng 16 u 116 Ta6a. 13) ky=
== 1,2.+.2,0.

HPHHEMAIOT

12 14
Cs. 25 10 30 Cs. 30 no 45

18 20
Cs. 60 go 75 Cs. 75 o 90

24
Cs. 120 po 150

Pacyer BHIMOMHAIOT TO CPEHHM 3HA-
4YeHHUAM KOa(DODHUMEHTA, PAaBHHM COOT-
BETCTBEHHO Rycp = 3,5 H Ryep = 1,6.

Bri6parHeit H3 YCAOBHA COXpaHeHHS
JIaMHHAPDHOCTH NOTOKA MAaKCHMAAbLHO H0-
NYCTHMHEH DacXofi CO34aeT TaKyl CKO-
POCTb Ug max TEUCHHA METa/lia B Haualb-
HOM CTAfiMH B3anONHEHHA (POpMEI, KOTO-
pasl yHOBJAETBOPSiET JIEBOH YaCTH Hepa-
sedctsa (14). Hcxomss u3 Hafizenno#t
Qg, TpH KOHTPOJIBHOM pacuere ompefe-
ASI0T aKTHUECKYIO CKOPOCTh U IOABEMA
pacmiaBa B (GopMe H CONOCTABJAIT €€
¢ MHHHMAJABHO zxonyucmmoﬁ U min A9
KOHKpeTHHX YCJIOBHH JHTbf, T. €. NpO-
BepsAloT (g Ha COOTBETCTBME NPaBOK Ya-
cTu HepaBencTBa (14).

Cpenuiolo GaKTHYECKYHO CKODOCTh Te-
ueHHs pacniasa B Gopme Ajf OTIHBOK,
sa7qHBaeMHX MNPH [OCTOSHHOM Hanope

(I rpynna orameBok, cM. Taba. 13),
ONpEeIsioT U3 BHIPAKEHHS
0y = 20 (30)

a JJIs OTJMBOK, 3aJMBaeMbiX NIPH nepe-
mennoM Hanope (II rpynma OTIHBOK),

H3 BHpaXKeHHd
Qo V/ Hp 31
Ny ( )
VH [} F [11]
rie Fp — panbonsiuee ceuenue patouedt
moMocTH GopMel HA YypOBHE NOABOAA
nurare/siefl (WJIH BHIUE STOTO YPOBHS),

HOpMaJbHOE K HALIDaBJIEHMIO FOTOKa
(cm. puc. 31, 6); Hp u H, — Hanopu

0@—-":
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COOTBETCTBEHHO  NEPBOHAYAIbHHE H
cpeanuft pacuerTHuif. 3nauenue Hy, pac-
CudTaHHOEe NO dopmyae (28), saBasercs
npHOMMmKEeHHEM. OZHAKO CYHIECTBEHHBIE
NOrpelHOCTH He GYAYT BHECeHH B pac-
uer, eciH [, mpeBOCXOZMT BHICOTY OT-
JIHBKH, 4TO, KaK NDAaBHJIO, H HMELT MECTO
NpPH NOJYYEHHH CJIOXHHIX OTJIHBOK. B
sroM cayvae Hy > hgrp, 4TO cO3naercs
B DpeaysnTaTe O0G53aTeJLHOTO INIpHMEHe-
HHA uall M npubsliefi. B Ttex xe cay-
9asix, Koria H, = hgry, BMECTO Hp
B Gopmyay (31) mopcraBasiioT ¢arTHUE-
cknit Hamop Hg Hal pacueTHHM (omac-
HelM) cewenneM ¢opMmel; Hg = Hy —
— horq, TAE hopg — BHICOTA OTJIHBKH
OT YDOBHS NHTaTeNeHd JO ONaCHOTO IO
SaNQJHSEMOCTH CEUeHMs1 (HOPMBL.

3HaueHHs MHHHMMAJLHO JOMYCTUMBIX
CKOpoCTeH TeueHHsl pacnjasa B ¢opme
U min A KOHKDETHHIX YCJIOBHH JHTHS
onpefensoT no gopMysam H rpaduram,
OpHBEeNEHHbIM paHee,

Ecau npu noBepouHoM pacuere Ha 3a-
TONHSEMOCTh OKaXeTCst, 4YTO YCHOBHE
U 2> Up min COBMIONAETCT, TO MOJyYeH-
HOE 3HAayeHHe MaKCHMaJbHO JONYCTH-
MOTO pacxofia CUHTAIOT ONTHMAJbHBIM.
Ilpr vg << Uy mn TOBBILIAIOT Temmepa-
TYPy 3ajJuBaeMOro ClJasa, H3IMeHSIOT
IOJIOXKEHHEe OT/MHBKH B GoOpMe HIH NpH-
MEHSIIOT CHeuHadbHbIe CpeACTBa, Cnocob-
CTBYIOMME Jyuinell 3an01Hs1eMOCTH GhopM.
Ecanu B 9THX cpeicTB HEJOCTATOYHO JJISt
3aM0JMHACMOCTH GOPMBI, TO YBEIHUYHBAIOT
Qp, T.e. npuHEMAOT Goibllee gHade-
uue kosdpdunuenta B Gopmyne (19).

PacueT CTOSIKOB.

Onpedesenue haxmuueckodi pacuemnoll
CKOpOCMIL Medenus PacnA0sd 8 CIMOaKe.
Maxcumanbro momycTHMuIll pacxop Me-
Taj1a ofecneyyBaeTcs CyMMapHOH MJIO-
IAABI0 MONepeyHBIX CeYeHUil CTOSIKOB
Fe u dakruveckolt (pacuerno#t) cxo-
POCTBIO TEYEHHMS] pacniaBa B HHX:

Qp = Fen 'V 2gH, = Foo,.

YuuThBas KOHCTPYKUMIO JHTHHKOBOR
CHCTeMH!, TIEPBOHAYANLHEIN Hamop, AHa-
METp CTOSKA B HIMKHEM CEYeHHH, IJIMHY
OIHOH BeTBH KOJJIEKTOpAa, UYHCJIO NHTa-
TeJell M TeMpepaTypy 3aJHBKM CIJIaBa,
no ta6n. 3 u puc. 11—15 mau dopmyse
(2) onpenexsiior 3HaueHne KoabduuHeHTa
pacxolia 4 M 3aTeM PaCCYHTHIBAIOT CKO-
POCTh TeueHHs pacmjaBa B CTOSIKE Ug.

CKOPOCTH TeYeHHs PACILIaBa B CTOSIKE

14. 3HavyeHHs NONPABOK K CKOPOCTAM
NOTOKA PACN/aBa B CTOSAKAX

3HaveHne
Hnamerp Tonepeuroe [ ;onpapxs,
crosKa ceuerne m/c
d cTosIKa
C. H axXb* .
I b
s=| 3
Mm 1S ] A
=9 | o
10 13X 6 0,18} 0,40
12 16X 7 0,16 0,35
14 19X 8 0,154 0,30
16 20X 10 0,13] 0,25
18 21X 12 0,121 0,22
20 u Gonee 26X 12 0,1 | 0,20
H GoJsee
* PasmepH CTosika MPSMOYIOJBHO-
TO CE€UYCHHUHA.

NPSIMOYTOJALHOTO CeueHHs € GOJbIIHEM THA-
PABJHYECKHM CONPOTHBJIECHHEM IO  Cpa-
BHEHMIO C KPYIVIBIM CTOSIKOM HaXOBAT IO
dopmyae
’
Ue == vg — &,

T/ie Ug — CKOPOCTh IS CTOSIKA KPYTJIOTO
CeueHHsl, HMEIONIEr0 OAHHAKOBYI IIO-
mafs Co CTOSKOM NPAMOYTOJBHOTO ce-
uenus; k£ — NonpaBKa K CKOPOCTH, NpH-
HMMaeMasi B 3aBHCHMOCTH OT HepBOHa-
qajpHOro Hamnopa H, no Taba. 14.

Ilpy HeoGXOMANMOCTH YMEHBUIMTE CKO-
POCTH NOTOKAa B JINTHHKOBOH CHCIeMe
YCTaHABAHBAIOT B OCHOBAHHM CTOSKA,
B KOJ/UIEKTODE WJIH NHTaTeldsX (uiIbTpo-
BaJbHule CeTKH (puc. 32), a TakxKe NpH-
MeHSIOT 3Hr3arooGpasHee CTOSIKH
(puc. 33).

[IpuMeHeHHe B3HI3arooGpa3HbIX CTOS-
KOB IPSIMOYTOJNBHOT'O CeUEHHS I03BOJSET
CHH3HTh CKOPOCTH NOTOKA IO CPABHEHHIO
¢ OpPSIMBIMH CTOSIKaMH NpHMepHO Ha 10—
25 % B 3aBACHMOCTH OT Luara M 4HcjIa
BHTKOB 3Ur3arooGpasHoff uacTH CTOfka,
a ycTaHoBKa ceTok — Ha 20—30 % B 3a-
BHCHMOCTH OT HX JKHBOTO CEYeHHH, KO-
Topoe ofpHO cocrasaser 30—50 %
IJIOMAAM HHKHET0 CeyeHHs CTOfKa.

CeTKu H3TOTOBJSIIOT H2 JJHCTOBOH CTaJH
rommuaoit 0,3—0,5 MM ¢ oTBEpCTHAMHU
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Puc. 32. CxeMmsl YCTAHOBKH (ubTPOBaJbHBHIX CeTOK B MecyaHuX ¢dopmax (a—:) H

KOKuAsAX (0—K):

a — NOX CTOSKOM; 6 — B paclJHpeHHON ©acTH KOJIeKTopa;, € — NOJ TNHTATeNeM; 2 — IO
pasbeMy MEXJYy METalIONDHEMHHKOM H KOJJIEKTOpoM; J — B BEPTHKAJAbHOM KOJOAUE, ¢ —
P KOJOJANE H BepPTHKAaJLHOR INEeNH; 9% — B BePTEKAJBLHOH IMeaH

anamerpom 1,5—2,0 MM wIH M3 CTEKNO-
TKag¥ ¢ pasmepom suefixx 1 X 1; 1,7X 1,7
" 2X 2 vmm. [Oasa nopumedns sbOeKTHB-
HOCTH paboThl CETOK HX H3TOTOBJSIOT
H3 ABYX CJOEB TKaHH. B Mecrax ycra-
HOBXM CETOK (IIOJi CTOSIKOM WJIH B KOJ-
JIEKT0pe) MpefyCMATpHBAIOT paclIupenue
kauana (cMm. puc. 32, a, 6 ¥ 8), KoTopoe
MO CTOSIKOM COCTaBJsieT OGLIYHO (2--
4) Fg, a B KOMIeKTODE -~ (2-+-4) Fy.
Onpedenenue cymmaprod naowadu ce-
YeHus U 4UCAQ CMOAx08. YuuTHBas Q
H Ug, CO3JAICINYIOCH B NEPBOHAYANELHEH
MOMEHT 3amojHeHHd ¢OPMEI, HAXOAAT
CYMMapHYIO IJIOIAJis HHXKHEro monepeq-
HoOro ceuenus crosixka no dopmyae (18).
[lpexsaputesbHO NpH BeOpe KOH-
CTPYKUHH JUTHAKOBOH CHCTEMH H ONpe-

Puc. 33. Koucrpyxrusuoe
3Meeo6pas3HOTO CTOAKA:
k3 — BHICOTa 3Mee00pasHOM YacTH CTORKa;

B — mar Burka Kauana, [ - paceTOsiHue
MEXRY OCAMH 1O WHPHHE ryg — Pajnyc

KPHBH3HN OCH KaHana; kg — (0,820,75) h;
B =45 mM; | = 80 MM; rg =20 MM; =
= 15&30°

MNOCTPOCHHUSO

[eJeHNH HCXOAHHIX JAHHBIX IJS pacuera
327210T TPOH3IBOJLHYIO IJIOWAAs fo g
CeyeHHs OLHOrO CTOAKA WIH dg, g, HHAUE
HEBO3MOXKHO O6puio OBl ONpefeNidTh TH-
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15, MakcuManbHo RONYCTHMBIE
CKOPOCTH TIOTOKA B CTOAKaX

20 16K
Kpyeatie cmosku I pﬂédn?zgnnu ¢
de, m Y maxs axb, Yc maxs
MM M/c MM M/c
10 2,61 13X 6 3,18
12 2,18 16X7 3,68
14 1,86 19% 8 2,32
16 1,63 20X 10 1,97
18 1,45 21X 12 1,70
20 1,3 26X 12 1,59
22 1,18 29X 13 1,43
24 1,08 30X 16 1,3
26 1,0 31x17 1,18
28 0,93 3219 1,07
30 0,87 32x22 1,0

Ipap/JHYeCKHe CONDOTHBJEHHS CTOfIKa,
a 3HAYHT, HAWTH Ue. DTa IJIOWALL
fo.n (de.g) MoXeT He coBmajaTs (H,
KaK NpaBHio, He GyJeT COBMajaTh, T, €.
fe.m 7= F¢) ¢ niomagsio, NOACYUTAHHOMN
no dopmyne (18). Mameusts npuHaTOe
CeyeHHE CTOSIKA HeMb3st, TAK KaK 370
npuBe/io O K H3MEHEHHI THApaBiHue-
CKHX CONpOTHBJEHH{ CHCTeMBl M THApa-
BJIHYECKOTO Dajinyca cTosfika Rg, a Ciae-
J0BaTeNbHO, K H3MEHEHHIO YCTaHOBJIEH-
HOH CKOpOCTH. B aToMm cayuyae npuMensior
HECKO/IbKO NapaijefbHO AefiCTBYOWIHX
CTOAKOB, KaXAbI H3 KOTODHIX HOJKeH
COXPaHHTh BHIGpaHHBIe paHee XoHbH-
rypaiyio H CeueHHe M, TaKHM oGpasoM,
00€CNEeYnTs TPeGyeMyI0 CKOpPOCTD.,

IlpenpapuresqsHO  BHIGpAHHAST — KOH-
CTPYKUMSA KOJNIEKTOpPA M IHTaTeJelf ocTa-
eTCsl HEHM3MEHHOM, 4YTO MOXET BHI3BAThb
HEKOTOpOe H3MeHEeHHe THAPABAHUECKHX
conpotuBienu#t cucremMul. OXHAKO 9TO
H3MEHCHHE He3HAuHTeNbHO, H MM MOXHO
npeHebpeysb.

PacuerHass CKOPOCTh Ug, MOXCTaBJse-
mast B ¢dopmyay (18), He Aomxua npe-
BHILIATh MAKCHMaNLHO JOMYCTHMOrO 3Ha-
ueHMs JIS JAHHOTO CTOAKA, Ompefense-
MOTO M3 BHpamenus AaA ducjaa Pef-
HoMbAca (3). 3HaueHHS MAaKCHMAMbHO
ROMYCTHMEIX CKOPOCTe#l A/11 HEKOTOPHIX
THIOB CTOSIKOB, PacCUMTaHHBE 1O ¢op-
mydae (15), npupefennt B Taba. 15.

YHeN0 CTOSKOB HAXOAAT H3 DPABEHCTRA
F
n= _‘L;
fe
IJIOaAk CTOSIKA B BEDXHEM CeYeHHH —
H3 Brpaxenusa (13):

be 1/ H
fO.B;fC.H P«q V h‘ .

Pacyersl nokaskBaioT, 4TO NPHMEHH-
TENBHO K CTOSKY KpPYIJIOTO CeueHHd
ycaoBue (13) ofecrnieunBaercs, ecu CTOSR-
Ky IpHIATh KOHYCHOCTh; AHAMETP Bepx-
HEro CedYEHHSl CTOfXa B OSTOM Clyvae
HAaXOAST IO SMIHPHUYECKOH 3aBHCHMOCTH

de, » = de. g + 0,0154,.

Pacuer konanexropa. CymMMapHYyIo mJo-
majp IONEPeYHOro CeyeHHsA KOMJMeKTOpa
Fy onpellensioT mocie HaxoxaeHus Fg
€ YYETOM NpHHSITOTO MEXZY HHMH COOT-
HOUIeHHS, 3aTeM  KOMJIEKTOp  Ipo-
BepsitoT Ha ycaosue (16), ofecneunsato-
uiee npoTeKaHHe pacniaaBa ¢ ZONMYCTH-
mo#t TypOyaeHTHOCTRIO. C 3TOf Ieabio
ONpeReIAOT GaKTHYECKYI0 CKOPOCTh T10-
TOKA B KOJJEKTOpe

[
m=Pe R,

H CONOCTZBJAIOT €e ¢ MAaKCHMalbHO A0-
MYCTHMBIM 3HAYEHHEM, HafJeHHBIM H3
Bupaxerua (16). Tlpn sTom HeoGxonHMO
co6/M0faTh YCJAOBHE: Uy < Uy max. 1IPH
Ug => Ug max BHIGHDAIOT Jpyroe OTHO-
menne FofFy, ofecrneuuBaouiee CHHU-
JKeHHe CKODOCTH MOTOKa B KOJNJIEKTOpE
A0 HeoGXOIMMOTO 3HaueHUS.

Pacuer muratese®t. Cymmapuyio mio-
Mmaje [ONMepeyHHX CeueHHHA mNHTaTeneR
OTIpENeNsIOT, MCXOAS H3 NPUHATOTO CO-
ornomenns Fg : Fg: Fy. laomans ce-
HeHMs OJHOTO THTaTeJs HAXOAAT H3
paBeHCTEA

-
o - n ’
roe n -—— 9MCJO MHTaTenef.

Tomuuny nuratenedr 8y paccuutH-
BAIOT, HCXOAS H3 YCJIOBHH mpeloTBpaime-
HHS 3acoca UNIaKa yepe3 HHX 1O dop-
myie 12):

hy
5n<3—’§5—.

PaccrosiuHe OT CTOSKa A0 NEPBOTO
nuTaTeAs HaxofAT no ¢opmyae (8).
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L x
r 4 5 6
2 s b
Ty
E T
x « 3
-~ <
N (772
Ly Ll <
b Puc. 34. KoacTpykuus HuxHel
D JNMTHHKOBOH CHCTEMBL:
2. I — wama; 2 -— crosik; 8§ — symnd;
4 — maaKocGOPHEK; § — KOJNJIEeK~
T0p; 6 — DATATENB; Ff = c2‘ B H
4 d
D—tt————{t =% =ty =@
b { .
e rj 0,15) b D==25d H,D=-
L 3 dee_H,ar:hK,br:-OSa.h =
n = Ohy; gy = 3,5k
3arem no Qopmye vy == vg (Fo/Fy) Ha- KoncTpykuus BuxHed JUTHHEOBOH

XOIAT (PAaKTHUECKYI0 CKOPOCTh IIOrOKa  CHCTeMBl [OKd3aHa Ha pHC. 34; KOH-
B IIHTAre/ISIX U CONMOCTABASIOT €€ ¢ MAKCH-  CTPYKUMHM syMiba H MeTaJJonpHeMHHKA
MaJlbHO JONYCTHMEIM 3HAadeHMeM, Ha#- TPH HeCKOJbKMX CTOSKaX IIPHBEJEHRH
RenHuin M3 boipaxsenus (17). Tlpm vy >  Ba pme. 35. HenoanurennHbie pasmeph
>> Unmax  YMEHBINAOT Ry HAM CHM-  JIHTHHKOBLIX 43l NPHHHMAIOT B 3aBUCH-
XKaT vy, NpHMeHas Apyroe (6odpiuee)  MOCTH OT MX BHICOTH {1y 1o 1a6i. 8 u 9;
cootHowenne Fp/Fg. BODOHOK — 1o Tabi. 7.

WHW it
5 \ }c 18} 2
e — rj\’ L =]
. :Eg@» QO—7 1 :\/fi@; =
- 1) ) '

Puc. 35. Koncrpyknms symnda (@) u MeTannonpuemHuka (6) IPH HECKONbKHX CTOS-
Kax:
I — CTOSIR; 2 — syMnd) 3 — MeTaJIJXOanEMHHK 4 — ROJLICKTO ;

H H ; p; 5 -~ nRTarean; Iy =
= 13,054,0) do i 1y = (2,503,0) dg, g5 Iy == (0.8 + 1,0) hy; Fy o= (46) For Fy — nno.
mays ropnson’ranbnot‘o CeueHH s symnd)a
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Puc. 36. KoHcTpyKnMs — BepTHKAIBHO-
megqeBolt JIMTHHKOBOH CHCTEMSBI:
!l — uwama; 2 — CTOSK; 8 — KOJIIEKTOD; 4 —
symnd; & — BepTHKaABHHN KOJNOREWL; 6 —
BepTHKaJJdbHas MmMeJb; 7 — oriaEBKa

PacueT H KOHCTPYHPOBAHWE BEPTUKANb~
HO-UIeNeBod  JIMTHUKOBOX  CHCTEMHL.
Y4acToX BepTHKa/lbHO-WIENEBON JIHTHH-
KOBOH CHCTemBl (pHC. 30), comepxamui
JUTHEKOBYIO 4amy, CTORK, KOJJIEKTOp,
nuTaTeJH (BXORHBIE KaHa/bl B BEPTH-
KaJbHBE [HenH), TPeACcTaBaseT coboft
HHKHIOIO JIHTHHKOBYIO CHCTEMY, pacuer
KOTODO# Haloiked paHee,
BepTHKa/LHO-IENMeBYI0 4aCTh CHCTEMBI
(KOTONIBl | IIETH) 1O OTHOWIEHHIO K CO-
efuHeHHOR C Hell HuxHed JMHTHUKOBOH
CHCTEMOH MOXHO YCJAOBHO pacCMaTpu-
BaTb KaK 4aCcTb OTJHBKH. [lostomy
CHaya/a PacCUHTHIBAIOT Pa3MEPHl H YHCIO
8JIEMEHTOB BEDPTHKAJBHO-IENEBOH YacTH
JIHTHHKOBON CHCTEMbI, & 3aTeM, IPHCOeH-
HHB 3TH 3/JEMEeHTH K O4epTaHuio OT-
JHBKH, — HMKHEH JHTHHKOBOH CHCTEMEL.
TakuMm o6pasoMm, MOPSIOK pacyera
BEPTHK/IBHO-IIEIEBOR JIMTHHKOBOH CH-
CTeMbl CAeLylomua:
ONpenesioT  CYMMAapHYIO
BCeX BePTHKaNbHHX medaeli:

3 8y = (0,008 + 0,012) Py,

rie Pg — mOfMbifi TEPHMETP CedeHms

TONMHHY

dopmer, onpefensemstt o dopmyite (29);
TOJIUHHY OAHOHA IIeNH BBHIYUCATIOT H3
BBIDAKEHHHA

8 < (0.7 + 1,0) 8gqqs

rie 8ypp — DpeoSnafamias TOMIHHA
CTeHKH OTJHBKH B MeCTe COENHHEHHS
ee C BEPTHKANLHOH WIeNbIO;

HAXOASAT YMCJO HieNelf, COOTBETCTBYIO-
mee UHCIY BePTHKANLEHX KOJOALEB:

Yo
6m ’

BHUHCASAIOT IIUPHHY (PacCTOsHHE OT
OTJIMBKH JO KOJOANa) BepTHKANLHOH
mweadH [y H AxMaMeTp Kolodma dg To
¢dopmyne

n ==

Iy =dy > 48y

NPHHUMAIOT WIHPHHY nutaTejefl [p
H3 ycaoBHS In 2> dy;

ONpefesioT CyMMapHufi nepHMeTp ce-
uenns GOPME Py, xoropmifi paseH
CyMMe II€DUMeTpOB: DafioyeR IOAOCTH
dopmer Py, CyMMapHHX KOJMOANEBR Py
¥ mened Pm, T.e.

Tlocne 3TOro pacCYHTHBAIOT MAKCH-
MaJbHO JOINYCTHMBIH pacxof pacnjasa
no Gopmyne (19), B koropolt Pg same-
HSIOT Ha Pg. Hanee pacyer Buod-
HSIIOT B COOTBETCTBHH C METOLMKOH,
H3MOKEHHOH I HHXKHEH JIHTHUKOBOH
CHCTEMBL.

OcofenHocTn  pacdera  JIMTHHKOBBIX
cucreM Apyrux tunoB. KOHCTpYKuus
BepxHell ¥ COKOBOI JIMTHHKOBHIX CHCTEM
OTJMUYAETCS] OT KOHCTPYKUMH HHXKHeR
JMTHHKOBOH CHMCTeMHl JIMIIEL MECTOM IIOJL-
BOJa pacniaBa x OmHBKe. [loaTomy
IIOCAEIOBATENLHOCTE ONIPeAEJeH s HCX0T-
HBIX JAHHBIX H NOPSAOK Dacuera BepX-
pefi # CGOxOBOH JIMTHHKOBHIX CHCTEM
COBNANAIT C Y)Ke H3NOMEHFBM TNOPSIA-
KOM s HMXKHeH JIMTHHKOBOR CHCTEMEL.

OcofeHHOCTH K€ pacyera BEPXHHX
# GOKOBHIX JIMTHHKOBHIX CHCTEM cCJle-
IyIomHe.

Bepxusa aumsurosas cucmema. Tax
KaK BBICOTA OTJHMBKM Hal ypoBHEM INOA-
BONA PAChAaBa Aoy == 0 1 hg == Agp,
To cornaco (28) Hy == H,. Ilostomy
NpH pacuere 3anoaHgeMOCIH (aKTHye-
CKYI0 CKOPOCTB IIOAbeMa pacnjiaBa B
dopme aag BceX rpynn OTJIMBOK Olpe-
BensioT ®3 Brpaxesus (30).
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Borosan aumnuxoean cucmema. IIpu
onpeneieddn BRICOTH CTOSIKA H pacuer-
HOro Hanopa no dopmyJe (28) B pacyere
HCIIOJB3YIOT BHICOTY OTJAHBKHE Agry HAL
ypOBHeM MOABOfA paciiiaBa B QopMe
(cM. puc. 31, 6).

Pacyer sanonusemocTd GopMbl NPoBo-
JAT Mo HauboJlee ONACHOMY CEYEHMHIQ
(hOpMBI, DACHONOMKEHHOMY BhIlIE YPOBHS
MOABO4Aa pacmjiaBa, TaK KaK YCJIOBHA
3anI0/HAEMOCTH BepXHeH 4YaCTH OTVIMBKH
6yAyT XyXe, ueM HHKHed.

Hpycnaa aumnuxosan cucmema. Ilpu
PacHoJIOXEHHH mnuTaTeNefl B TOPU3OH-
TaJdpHMX ILIOCKOCTHX (eM. pue. 1, )
Kax/bii H3 ADYCOB mpefcTaBiser cobof
HIDKHIOIO CHCTeMy JAJe BsIepacnoso-
JKeHHOH# uacTH oTausKH. [loatomy spyc-
HYI0 CHCTeMY C TI'ODH3OHTAJLHEIMH DH-
TaTeJSIME  PACCIUTHIBAIOT 10 METOAHKE
pacyeta HMXKHel CcHcTempl. B cayuae
PacmoIoMeRua nuraTeiefl B BEPTHKAMb-
HOH NJOCKOCTH H OTBOAAa HX OT BepTH-
KaJbHoro xojnomua (cm. puc. 1, e€)
pacueT NPOBOAAT N0 METOLHKE, H3JOKEH-
HOH JJIf BePTHKAJIbHO-IIENeBOH CHCTEMEI.

OcofeHHOCTH  MPOEKTHPOBAHAS  CH-
CTEM AJIS JUThA B KOKKJIb H 060JOYKOBhIE
dopmei. Pacuer JHTHHKOBBIX CHCTSM M
BHIGOD HX KOHCTDYKTHBHHIX DPa3MepoB
NPH JHTbE B KOKHJIB ¥ OGOJNOYKOBHIE
bOPMBI OCYILIECTBIAIOT IO TEM XKE Me-
TOZAM H HCXOHSl H3 TeX Xe peKOMeHja-
Uu#, KOTOpBlE NDHBEXEHH MM JIHTLA
B necuaHsie QOPMEL.

Onnako TpH BhIGOpe THIA AHTHHKO-
BOK CHCTEMH!, KOHCTDYKTHBHOM IOCTpOe-
HHH H pacyeTe ee pPasMepoB HEOGXOXHMO
YUYHTHIBATh HEKOTOPHIE OCOGEHHOCTH pac-
CMATPHBAEMBIX BHAOB JHTbH, CBASAHHBIX
Npexzie BCEro ¢ YCJHOBUSMH OXJAXKIECHHUS
pacmiasa B Qopme, Tra3OBHIENEHHEM
H ero OTBOLOM, a TaKXe DasMelneHHeM
OTVIHBOX H JIHTHHKOBOI{ cHCTEMB! B opMe.

BHGOD KOHCTPYKIMH JIMTHHKOBOH CH-
CTempl, ¢riocofa K MeCT NOABOJA MeTallia
NpH JHTHE B KOKWIb H OGOJOYKOBHIE
(OPME! BO MHOTOM 3aBHCHT OT KOH(QHIY-
PalMu OTJHBKH H DACHOJNOXKEHHS IJIO-
CKOCTH paspema ¢dopmu. B orinume ot
MUTbSL B mecyansie GOpMBI, B KOTOPHIX
npeobiafgaeT rOpPH3OHTaNLHHIR Dasbem,
B KOKMJE uIM B ofosoukoBofi dopme
pasvem MoxKeT ObITh T'OPU3OHTAJIBHEM,
BePTUKANLHEIM HJM KOMGHHHDOBaHHEIM
(zns1 xoxmas).

OrpanHyeHHOE YHCAO IIOCKOCTEN Padh-

eMa $HOpPMEI H HeOGXOIMMOCTE YMEHBIIATH
€e pasMepsl He BCerja MO3BOJSIOT MpPH-
MEeHHTb Da3BETBJICHHYIO JHTHHKOBYIG CH-
cTeMy M pasMeCTHTh HIIaKOyJaaBJIHBAIO-
uHe 3JeMeHTH. JTO 3aTPYLHSET CO3fxa-
HHEe YYaCTKOB CHCTeMH, YCIIOKaHBAIOMUX
HOTOK pacnyaBa H 3aJePKHBAOUIHX 1A~
KoBele BgaoueHHsi. [loaTomy ocoGoe
BHHMAHHE IIDH JHTBE B KOKMIb H 060-
JoukoBsie dopmsl 06pamaT Ha BhGOp
KOHCTPYKIHH JHTHHKOBOH Yamy H Tex-
HHMKY 3a1HBKH, KOTODHE HOJIKHH OGec-
NEeYdTh 3aflepKaHHe LNIaKa B game H
€03[aTh YCJOBHS CIOKOHHOrO BBOAA pac-
niaasa B ¢opmy.

[lpu nuThEe B KOKHJIb H 0GOJIOUKOBHIE
¢opMbl OCTpHIE KPOMKH KaHaJOB IpH-
BOAAT K eme OojibuieMy 06Pa30BAHMIO
3aBHXPEeHHUil, PA3PHIBOB OKCHAHOMK MIIEHKH
H 3aMELINBAHHIO BHYTDPh OTOKA ILIAKOB,
yeM [pPH JHTbe B recuaHsie (HOPMHL.
YuurpBas 3TO, BCe CONPSKEHHUS JHUTHH-
KOBBIX KaHaJOB APYT C ADPYILOM, IIOBO-
POTH, OTBETBJIEHHS H APYTHe MOAOGHEIE
9JIEMEHTH CHCTeMBl BLINONHSAT IJIaB-
HBIMH, 4 B HEOOXOAMMBIX MecTax Npexry-
CMaTpPHBAOT 3yMOGHL.

Koncmpykyuu  aumnuxossix  cucmem
028 aumbes 8 kokuas. Tlpn BbI6OpE KOH-
CTPYKIHH H pasMepoB JHTHHKOBOH CH-
CTeMb HEOOXOAMMO YUHTHIBATE OCOOEH-
HOCTH JHThS B KOKHJb — GHICTpOE Ta-
JleHue TeMmIepaTypsl pacrjaBa H Ta3o-
HenpoHHIaeMoCTh (OPMEL.

[lpu AuThe B KOKWIb NPHMEHSIOT HHX-
HIOK, BEpXHIOI (IJIaBHBIM 006pasoM Ajaf
MeJKHX OTJIHBOK), BepPTHKaJbHO-IENe-
BYI0 H KOMOWHHDOBAHHYIO JHTHHKOBBIE
cuctembl. [IpHM mnoJyueHHH MeJNKHX H
CpefHHX OTJIHBOK JHTHHKOBBHIE CHCTEMB
9aCTO HMEIT YIPOIIEHHYIO KOHCTPYKILHIO
(pue. 37).

Xopoune pesyiLTaTHl 1O KayecTBy
H 3KOHOMUYHOCTH NPOH3BOACTBA MEJIKHX
H Cpefuyux OTJHBOK NOJYYawT, HCIOMb-
3ysi 3aJlMBKY CBEPXy M ONHOBDEMEHHYIO
KaHTOBKY Koxmas (puc. 38). Taxoii
3aJHBKOH O6eCHEeYHBAIOT NJIaBHOE H PAB-
HOMepHOe 3anoJHEeHHE CIJaBOM NOJIOCTH
KOKHAS (KAK M IIPH 3ajJuBKe CHU3Y)
H HalpaBieHHOE paclpefeneHHe TeMm-
HepaTypel TO CEYeHHI0 OTJIUBKH (KaK
npr 3aiuBke cBepxy). Ilpm 3anmBxe
C KaHTOBKOM HapsAy ¢ HNpHMeHEeHHeM
BepXHelt JIMTHHKOBOH CHCTEMBl MOXKHO
TaKXKe JHKBUAMDOBATH B JIMTHHKOBOH
CHCTEME YCTpoHCTBa A/t YJABAHBAHMS
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Puc. 37, CxeMul JAMTHHKOBHIX
CHCTEM, MpPHMEHSeMBIX UIDH
JAATHE B KOKHJL:

I — pepxnue, Il — yHxHHE;
II] — BepTHKAJLHO N1eJICBLIE;

IV — xoMOHHEPOBaHHEE H ADYG~
Hee, V — CokoBme

Puc. 38 Cxewva 3anuBxH CBepXY (uepes npuOhUIb) ¢ KAHTOBKOM KOKMAS (Hanpasie-
HHe TOBOPOTA YXKAa3aHO CTPenKoil):

a —~ Hauaao 3anuBKH, 6 — OKouvaHue;, | ~ HORODOTHaR NANTA KOKHAR, 2 ~- KOKHJDL, § e
3aMHBOUHMY KoBUW, ¢ -— IOJIOCTh, BaBONHAEMAN KXUAKHM METaNJioM
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HITAKOBHIX BKJIOYEHHN H, KpoMme TOro,
COKPaTHTh PACXOL MeTalJa Ha NPHOLIIH.
[Ipx moJy4eHHH UMAHHADHYECKHX OT-
NIMBOK Yepe3 HHIKHIOIO CHCTeMy pacCIIaB
K OT/HBKE uaile BCEro NOABOAAT uepes
KOJIbIL €BOA MHTaTeJdb, OTXOAAIMH OT
KOJIbILE BOTO MACCHBHOI'O KOJJIEXTOpPa (CM,
puc. 37, 11, 2). Takas ¢opma murarens
ofecrnieyuBaeT He TOJAbKO DPaBHOMEpHOE
pacnpefejesne pacniana 1o NepHMETPY
OTJIMBKM, HO K CO3aeT (32 CYeT yMeHnb-
HIEHHS THAPABAHYECKOTO DajHyca) HaH-
AyumIHe YCJAOBHSL AJMS JAMHHApHOIO Te-
4eHHA MeTajja B NOJOCTH (GOPMEI.

Oas AHThA B KOKWIb ITIDHMEHSIOT
CTOSIKH CHelHaNbHHX KOHCTPYKLMIl: Ha-
KJAOHHEIE € KDYIVIBIM, OBAaJIbHEIM HJH
MHOTOTpaHHBIM CeyeHHMeM (CM. pHC. b),
sMeeoGpasHbe M H3OTHYTHE, NOTYUUBLIME
HagBaHWe  «TyCHHOR  mefiku»  (cM.
puc. 37, 111, a, 2 u €). B raxkux croskax
CHHIKAGTCA CKOPOCTb ABHMKEHHA CIAaBa
H CO3[al0TCSl TOTOKH C HEe3HauHTeJNbHOMH
Typ6yAEeHTHOCTBIO, YTO HCKJIOYAET 3a-
XBaT BO3AyXa, 0OOpa30BaHHE ILIAKOB H
meHsl B CaMOW NUTHHUKOBOM cHCTeMe H
ofecneynBaer CHoxofHoe, 6e3 pasGpei3-
TUBaHMA CnJaaBa, 3anojHeHHe palouelt
mosocty popmul. Hanpumep, npumene-
HUe B BePTHKAJbHO-IENEBHX JMHTHHKO-
BHIX CHCTEMAX HAKJIOHEHHBIX TOX YIVIOM
30—50° croakoB (cM. pume. 37, II1, 6)
ofecrneyuBaeTt YCJAOBHS 3anofHenHs (op-
Mbl, 6MH3KHE K YCJAOBHAM, MOJYHaeMbIM
NpH 3a/HBKe C XaHTOBKOM.

BepTukanbHO-IIENEBHE  JHTHHKOBHIE
CHCTEMB! IIHPOKO NPHMEHSIOT NPH JHUThE
nopwHeil, UMIHHAPHUECKHX AeTajell TH-
na BTYJIOK, ofeuaex # T. 0. (cM. puc. 37,
111, 6 u 2). [lpu 3anmBKE HEOOJBLIIHX
JAetajefi CijlaB BBOAAT B NOKOCTh OTJIMB-
KH HeNoCpeACTBEHHO Yepe3 HiesIeBOl Nu-
TaTelb, OTXOAAMHUA OT CTosfKa (CM.
puc. 37, III, 6); npH saluBKe KPYNHBIX
OT/IHBOK 06f3aTe/leH TaKOll s/ieMeHT Bep-
THKaJIbHO-IENEBON CHCTEMBI, KaK Bep-
THKaJbHBA KOJOIeHN, KOTOPHf HHOTXA
BHIMOJHACT pOJAb  KOMIEKTOpa  (CM.
puc. 37,111, a u 9).

Jng nonyuenuss OTAHBKH C Pa3BHTON
NOBEPXHOCTBIO M HOCTATOYHO GOABIIOK
BHCOTOR (hopn/Oory = 50) mnpumensior
APYCHBIE CHCTEMBI, OGeCeyHBaiomue Xo-
powre sanosHAEMOCTE QOPMH H ITHTa-
HHe OTIIHBKH 6arofaps nofade ropsuero
pacniasa B ee BepPXHIOK 4YACTh HJH
B npubwie (cMm. puc. 37,1V, a u 6).

Puc. 39. OrauBKa ¢ JHTHHKOBOA CHCTe-
Mofl, cHaGxeHHOH (HALTPOBAJBHON ceT-
KOH, YCTAaHOBJEHHOM B HHXXHelt uacTH
crofKa:

I — crosik; 2 — ceTka! 8 — mHTaTeNB) 4 ~~
OT/AHBKaA

IlprmeHeHHe NPOCTHX MO KOHCTPYK-
IHH JAHTHAKOBHIX CHCTEM OPHBORHT K
HeOGXOLMMOCTH HCHO/b30BaTh (HALTPO-
BaJIbHHE CeTKH, racsiljHe IHHAMHMYeCKHH
Hamop MeTaJyia H YJaB/JHBAIONIHE He-
MeTalIHYecKue BKIIOYeHHs (CM. DHC. 32).
[Tpn BepTHKaAbHOM Da3beMe KOKHAA K
HHXKHEM TOABOAE paciiaBa CeTKH yCTa-
HaBJHBAOT B CcaMoli HIXHeH yacTH
cucteM (puc. 39), uto cnocoSerByer
3aJlepXKaHHUI0 IIIAKOBHX BKJIOYEHHH H
CTIOKONHOMY BBOAY pacuJiaBa B IIOJIOCTh
dopMEL.

Boiee 6uicTpoe, yem B mecqaroft dop-
Me, OXJaXIeHHe pacljiaBa BHIHYXKJaeT
gamle, OCOGEHHO NPH HIDKHER JIHTHHKO-
BOL CHCTeMe, CO31aBarb YCJIOBHSL JJst
HanpaBJeHHOW KPMCTaJIM3alUH H TOHA-
MUTHIBAHHUA OTACJLHHX MACCHBHHIX 4Ya-
creft ornusku. C sToR menbio ocyme-
CTBASIOT (€CJH NIO3BOJSIOT pasmepn Ko-
KHJIs) MOABOA PacnjaBa yepes OTBOXHBIE
npuOHIH (nuTaomue GOOBIIKH), ycTa-
HaBJAHBaeMble Haj [HTATENAMH (CM.
puc. 37,11, a).

Konempyrnyuu cucmem 0zrs aumes 8
o06osourogee popmot. OcoOEHHOCTH JIHT-
HUKOBHIX CHCTEM H SajIHBKH DpacnjaBa
npH JuThe B 060/0uKOBHIE GOPMH CBA-
3aHE C BHIGOPOM IUIOCKOCTH paspema
¢dopmbl. Tlpx BepTHKAJABHOM pagbeme
topMnt cGopka u 3anHBKa GOPMH yIpo-
IAIOTCs, TAK KaK B 3TOM Clydae He
HYXHO HapamuBaTh CTOSK H NPHOBUID,
NOABJASETCH BO3MOXKHOCTL MeXaHH3HPO-
BaHHOR sacHnKH (OPMEI OMOPHHIM Ma-
TepHaNOM, HCHO/Jb3OBAHHS TOHKHX 060~
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JIOUEK, COKPAIIeHHS NPOHU3BOJACTBEHHHIX
mromane nox sanmeky. ONHako NpH
BePTHKANLHON 3a/NHBKE TPYAHee ofec-
NeYNTh NHTAHHE BHYTPEHHHX YTOJIIEH-
HHX MeCT OTJIHBKK H YJajleHue BO3lyXa
H3 TVIy60KAX MOJOCTeH, YTO MOXET HpH-
BECTH K INOSIBJEHHIO YCAaJOuHHX Jedex-
TOB WJIH AeQEKTOB ragoBOro Xxapaxrepa.
INosToMy BePTHKANLHYIO 3aJHBKY Ipe-
HMYINECTBEHHO MNPHMEHSAOT MJIS TOHKO-
CTEHHHX OTJHBOK, a TaKKe ANd OTJH-
BOK, OTVIMB3EMHIX M3 CIJIAaBOB C MaJofi
ycankolt ¥ ¢ PABHOMEPHHIMH TOJITHHAMH
CTEHOK.

Ilpu FOPH3OHTANLHOR 3aJHBKE Jerge
TNpeLyCMOTPETh PacCpPelOTOYEHHKINH NOx-
BOJL pacmiiaBa K OTVIHBKE H NPeHOTBpa-
THTh MeCTHEIE neperpeBbl popMul. Taxkoi
Crnoco6 3aJUBKH HCIOMB3YIOT NPH JHThE
CJIOXKHBIX OTJIHBOK OTBETCTBEHHOIO Ha-
SHAYEHHs, NOJYYaeMBIX H3 CHJIAaBOB (B
TOM YHCJIE MAarHHEBLIX), MMEOmux Goflb-
my yCcaixy.

HepocTaTKB TrOpH3OHTaJIbHON 3aluB-
KH: HeOOXOIMMOCTh TNpHMEHeHHs OGolee
TOACTHX OGOJOUEK, HArPYXKeHHS (GOPMHI
nepex 3aNdMBKOH, 3aTPYLXHEHHOCTb Me-
XaHu3auud COOPKH H yBeJHueH@e ILIO-
IAAM 3aJMBOYHOTO YUACTKA.

Ipr authe B 060J0UKOBBIE DOPMEL,
TAaK Xe KaK H TpH JHTbe B KOKH/b,
IPHMEHSIOT BePXHIOI0, HHXHIOK, ¢ 6o-
KOBHIM TOABOAOM, BEPTHKAJbHO-IIeNe-
BYIO K SIPYCHYIO C BeDTHKAJbHEIMH ITH-
TATENSIMH CHCTEMEL.

BepxHio0 JMUTHHROBYID CHCTeMy HC-
HOML3YIOT B OCHOBHOM JJISi  MEJNKHMX
OTJIHBOK NPH BEPTHKAJBHON IIOCKOCTH
pasbema (GOPMHI — TAaKasi CHCTeMa obec-
HeYHBaeT HANPaBIEHHYI) KPHCTa/LIH3a-
LMo cmyapa. B oTex caywasx, Korma
B oxHON (opMe pAacrosaraioT HECKOMbKO
MEJKHX OTNHBOK, NPHMMEHSIOT YIPOIIeH-
HYIO JHTHHKOBYIO CHCTEMY C GOKOBHIM
noxBofOM pacmiasa (cm. pue. 37, 1, ).
JJis ycrpaHeHnsi yCajouHbIX HedeKToB
TOXBOJAT CIVIAB Yepe3 OTBOJHBIE (GOKO-
BHE) TPHOBUIH.

Tpu nuthe B 06osouxoBre hopMu He
Bcerpa yAaeTcst pPasMECTHTh JJIHHHHIN
KOJLIEKTOP, TO0ITOMY, €CITH HEOGXOMHMO
MOABOAMTE METANI B HECKONBKHX Me-
CTax, 3aJHBKY NpPOH3BONAT uepe3 JBa
CaMOCTOSITENILHEIX ~ CTOSIKA.

ﬂ]lﬂ CHH¥KSHHUS JUHAMHUYECKOro Hano-
pa Meramna H TYpOYJeHTHOCTH IOTOKa
(Hepa3BeTB/ICHHHE CHCTEMH) NPUMEHSIOT

/
3 5 4 3
Puc. 40. CxemMa JIHTHUROBOR CHCTEMH
C fpoccesnieM JI 3aMMBKU HECKOJLKHX
KOJIEHUaTHIX NaTpyGKOB:

I — vama; 2 — crosiki 3 — symnd; 4 —
mAaakoc6OPHHK; § — Apoccens (EPeKHM);
6 — ropR3OHTAJLHHHA KOJIAEKTOD; 7 —

BEPTHKAJLHHA KoAJeKTop; &8 — mNHTaTeNR
apoccenn (puc. 40). HauGoxee pacmpo-
CTpaHeHbl JHTHUKOBHIE CHCTEMBH C JBYMSI
cyxenusmu. IlepBoe ppoccenmpoBanue
(cyxenHe) IPOHCXONHT B HMIKHEH YacTH
KOHHYECKOT'O CTOsIKa; BTOPOE — B KOJ-
JexKTope, Hejanexo Or 3ymnda CTosika.

OcofleHHOCTH  pacdeTa JHTHHKOBBIX
CHCTEM NPY JUMTbE B KOKHJb H 060104KO-
Bue dopmul. Ilpu 3anMBKe KPYIHHX
OTJIMBOK, OTJHYAIOMMXCA CJHOKHOCTHIO
KOHQHTYpaluH, pacyeT pacxofia NpoBO-
aar no dopmyae (19); npu 3anuske
MeJIKHX M CDeIHHX OTJHHBOK, a TaKKe
MJIOCKOCTHBIX OTJIMBOK NIpPOCTOR KOHODM-
TYpAIHH, 3aNOJHIEMOCT KOTOPHIX TPYA-
HO ofecneunsaercss, — 1o opmyie (22)
unu (23).

TunpasiandecKyue CONPOTHBAEHHS JHUT-
HHKOBOH CHCTEMbI NPH JHTbe B KOKHJb
H 060JOYKOBHE (HOPMEL HE3HAUHTE]LHO
OTJIHYAIOTCA OT AHAJOTHYHBIX CONDPOTHB-
JeHuli NpH JUTbE B necyaHnle (QOPMHL.
TosTomy AJsist pacdera CKOpPOCTeld NOTOXa
B JINTHMKOBHIX KaHaJaX HCOOIB3YIOT
9KCHePUMEHTANbHbE 3HA4eHHs Koaddhu-
IIMeHTa PACXOJA, MOJYYEHHHE [IPH NHThLE
B necyanbiec (POPMEL.

Kpome paccMOTpeHHBIX PaHee THIOBLIX
KOHCTPYKIKA JTHTHHKOBEIX CHCTEM, TPH
MOJYUeHHH MENKHX H CDeJHHX OTJIHBOK
B KOKHJIb NMPHMEHSIOT IPOCTHIE MO KOH-
CTPYKUMH JIHTHHKOBBIE CHCTEMBl (CM.
puc. 37). OueHp 9acTo OCHOBHEIMH 3Jie-
MEHTaMH, CO3JAIOUIHMH THJPABIHYECKHE
CONPOTHBJICHHS B 3THX CHCTCMAX, $B-
asiores (cMm. Taba. 1) uama (BopoHKa)
H crosk (cucrema JI-1); wama, crosk,
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aymn¢ H MOBOPOT B KOJIEKTOD (CHCTEMHI
Ji-2, J1-3); vama, crosk, 3ymnd, nps-
MO HJIM H30THYTHE KOJMJIEKTOP (CH-
cremu JI-4, JI-B, JI-6 u JI-7). Takue
CHCTEMH! MOXHO HCIONb30BaTh KaK ca-
MOCTOSITe/IbHple MJIH B KauecTBe HAuajb-
HBIX Y44CTKOB GoJiee CJIOXKHBIX CHCTEM.

3uavenue KoapdHUMEHTA pacxoia M
JUIsi MEJIKHX OTJIMBOK IIDH 3a/JHBKE B KO-
KWJIb Uepe3 BEPTHKAMbHBIE CHCTEMBI (MH-
TaTell¥ ¥ KOJJIEKTOD PACIOJIOKEHbI B BEp-
THKAJbHON IJIOCKOCTH PasbheMa) MOXKHO
npudate no jgaunuM B. [1. Manbiesa;
Js1 IPYCHOM CHCTEMEl ¢ BeDTHKAJLHEIMH
nurareasmu {(cM. puc. 37,1V, a, 2 u €)
p == 0,7+0,8;, pas BepTHKANLHO-IIENE-
Boft cucremnt (cM. pume. 37, I, a—e)
H Huxuedl (cM. puc. 37, 11,6 u e) n=
= 0,65-+-0,76; AN KOMOMHHPOBaHHOM
(em. pme. 37,1V,6, 6 u J) p = 0,66+
0,67 (membiiee 3HAaYeHHe W NPHHH-
MaioT IPH MHHHMAaAbHOM 3HAYEHHH lgay,
6ospiiee — NpH MaKCHMaJbLHOM 3Haue-
HUH).

2. Hpulniam

Kaaccndukanua npadouiet. [Tpubnura
JJsi OTJIHBOK TNOApasfensior (puc. 41):

no cnoco6y (GOpMOBKHM: Ha OTKDHITHIE
H 3aKPHITHE;

N0 PACHOJIOXKEHHIO OTHOCHTEJILHO TH-
TaeMOTO y3Ja: Ha IpsMoro JeficTBud,
NPHCOEJHHsieMble K BepxHeR mnoBepx-

Puc, 41. Cxema pacnojsoxenust npHOGH-
JIefl Ha C/IOXKHOR aMIOMHHHEBOH OTIHMBKE:
1—8 — OTKpHMTHX; 9—I! — 3aKkpHTHE; [—
§ ~— 6Gokororo nurauus; 10 € 11 — npsimoro
AchcTeus; 1, 3, 4, 6, 9 » 10 — NpaAMOYTodb-

HBIX; 2, §, 7 B & — KDYIJIBIX KOHHMYECKHX;
6, 7 » 9 — GoKOBOro nMTaBHEsa; 9 ®H Il —
¢ O6GpPaTHHM KOHYCOM

Puc. 42, Ilonmepeunsle CeYeHHS NPHOH-
sel:

a — Kpyraoe; 6 — oOBanbHOE; ¢ — KoJbIe-
BOE; ¢ — noaykoasHnesoe (TopoBoe); @ —
npsaMOYTOALHOE; ¢ — KBajparvHoe; o6 -— ¢(H-
rypHoOe

HOCTH OTJIHBOK, H OTBOAHHE (GOKOBEIE),
NPHCOEAMHAEMBIE K BePTHKaJbLHEIM HJIH
HaKJIOHHKIM TOBEPXHOCTAM OT/JIHBOK;

0 reoMeTPHYecKod ¢dopme: Ha Kpyr-
apie (ITUIHHAPUYECKHe, LIapOBHE, IIO-
JYIIAPOBHIE, KOJAbHEBEHE, IOJYKOMBILE-
BHE, KOMOHHHPOBaHHbIE), NVIOCKHE (nps-
MOYTOJLHEE, KBajpaTHEE) H QHIYpHEIE;
NONEPEYHpIe CeqeHHd NPHObLIEH npH-
BEeJEHH Ha puc. 42, NpPOROJbLHBEIE — HA
puc. 43—45;

[0 YCNOBHAIM OXJIaXJAeHHsi: Ha OOGLIU-
HBIE, OPOPMIASEMEIE TeM XKe MAaTEPHAJIOM,
Yr0 M OTJIHBKA; TENJIOH30JHDOBAHHHIE,
odopmiIsieMble MeHee TeIJIONPOBOLHEM
MaTepHajJoM, ueM OTJHBKa; o6orpepae-
Mbi€ 9K30TEPMHUECKMMH CMECSIMH HJIH

77
k/

2) 9

Puc. 43. IlpogonbHue ceueHHS NPUGH-
aeh:

a - NPSMOYrosibHoe; 6 — KOHHYECKO®; 8 -
C BHIIYKALIMH GOKOBBIMM CTEHKaMH; 2 —
Kpyriioe (aas mapoBHMX NpHOHIEH); 0 —
¢ BHIIYKJIOR BepxHel MOBEPXHOCTbIG {(ansa
noNyapoBuX NpuGmaeft); [ — DPUCHJIH;
2 — OTNHBKH
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Puc. 44. PasHOBHAHOCTH

TIPOAIOBbHRIX
CeyeHHH KOJBLEBHX OTKPHITHX

(a, 8, 0 1 9€) H 3akpHTHX (6, 2, € H )
npubsLIed:

a—2 — ¢ KBYCTODOHHHM YKJIOHOM B PasHHX

(a 1 6) B OHOM (6 B &) HanpaBJeHHsX; 00—
8 — ¢ OXHOCTOPOHHMM HapyxHuM (d, ¢) ®

BHYTpeHHEM (26, 8) YKJIOHaMH
BHEIIHHM HCTOYHHKOM TENNia — 8JeKTPH-
HECKHMM, Ta30BBIM, XHMHYECKHM;

1o crmocofy HCMOob30BAHUA AaBJIEHHA:
Ha OGHIYHEIE, B KOTOPHX HE NPHHHMAETCH
CHenMaJbHLIX Mep IO CO3JaHHIO JAaBJje-
HHS, C «aTMOCQEpPHEIM» LaBJEHHEM, C Ta-
8OBLIM JaBJIEHHEM U C BO3LYHIHHIM AaBJie-
HHeM;

HO Croco6y yRalNeHHS: Ha OTpe3HHe
H  JIETKOOT/eAsieMble — OT/IaAMbIBAeMbie,
MPHCOENHHAEMBE K OTJIHBKE uyepe3 pag-
JeNUTe/bHBIE VIACTHHEL;

IO YHCAY NMHTaeMHX Y3JI0B: HAa HH[IU-
BHAyalbHbI® H TPYONOBHIE.

Han6osee pacnpocTpaHeHH OTKPHITH®
IPUGHIH, KOTOPHIE NMPHMEHSIIOT HA MeJ-
KHX, CPefHHX H KDYNHHIX OTJIHBKax.
OTH NPHOGHIIM MOXKHO HOJHBATH TOPSIMHM
MeTaJ/UIOM, 3aCHMNaTh HX IOBEPXHOCTh
9K30TepPMHYECKHMH HJH TENJOU30AHDY-
IOUIUMHE CMECSIMH (CYXHM II€CKOM, YToOJb-
HO¥ DBIIBIO ¥ AP.); € HX IOMOMIBIO YAa-
JSIOT Tadel H3 IOJOCTH GOPMH, YTO
YAydIIaeT AX 3aNONHIEMOCTh (0cofeHHO
TOHKOCTEHHBIX JIPOTSKEHHEIX OTIHBOK);
BO MHOIHX CJAyuafX TakKHe NpHOBIIH
o6neryaioT GOPMOBKY, OCOGEHHO DPYUYHEIM
cnocoboM. OTKprTHE HPHOLIH ylobHee
3aKpHITHX TNPH JuTbE JETKHX CIVIaBOB,
TaK KaK B 5TOM CJyuyae IOTePH TeNJIOTH

Pnc. 45. PassoBHIHOCTH
BaHHHIX (KpPYIVIOKOJIBUEBHIX) IPOAO/DL-
HBEIX CeYeHHH OTKPHITHIX (a, 8 H 0) H 3a-
KpuTHX (6, 2 M ¢) npuGHuef:

a B8 6 — 6es BADYXHOrO YKJAOHA; 8-—€ =

G HapDY)XHHM NpAMHM (8 B &) H oGpaTHHM
(0 B e) yRAOEaME

KOMOHHHDO-

yepe3 OTKDHITHIE MOBEPXHOCTH 3HAYH-
TeJbHO MEHbIlle, 4eM IpH JHThE C OT-
KDHTHIME TOPHOEVIAMH THXENBX CIJa-
BOB, T.&. TOTePH HpPH JHTbe JETKHX
COaBOB COCTaBAfOT 8§ % o6mux mno-
Teps npH Hy : Dy = 1, B TO BpeMs XaK
IJISt TAXKEeNHX MeJHHX CIJABOB NIPH TeX
XKe YCJAOBHSX [OTEPH COCTABJASIOT NpH-
mepHo 55 % .

3agpHITHE UNPHOBIH TNPAMOTO Jefi-
CTBHS C aTMOC(EPHBIM JaBJleHHEM HMEIOT
CAeAyOMHE TMPeUMyINecTBa: ofecneynna-
IOT TIOCTOSTHCTBO oGbeMa NpHObUIeH, Tak
KaK HMX BBHICOTA HE CBf3aHa C YCJIOBHIMH
3aJIMBKH, ynpomawT ¢GopMoBKY (oco-
GeHHO Ha MalMHAaxX), YJAYYHAIOT Ipo-
LeCC NHTAHHA, YMEHBIIAOT PACXOR Me-
Ta/1a 110 CPABHEHHIO C OTBOZHBIMH NpPH-
GLIISIMH, TIO3BOJSAIOT HMIMPOKO HCIONL30-
BaTh DPAa3HUYHEIE CHOCOOH TEIVIOH30JIsi~
UM, 9K30TepMHYECKOro oforpesa H ra-
30BOTO JaBJIEHHSA.

OTBoRHEIE NPHOEIIM NPHMEHSIOT B TeX
cyyasix, KOrja yCTaHOBKA NPSMHIX OpH-
Guielt ycnoxuAeT 00paGOTKY OTJAHBOK
pe3aHHeM, HJIH TaKyl0 NPHOHJL MOXKHO
HCHOJb30BaTh B KauecTBe IPYNIOBOI
JJIS TIMTaHAA HECKOJbKHX MEJIKHX OT-
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JIEBOK, WJH KORHMIypauus OTIHMBKH H
yCIOBHSS (OPMOBKH 3aTPYRHSAIOT HpH-
MeHeHHe TIpHOBLIel NPAMOTO AEHCTBHHA.

[lpumeHeHHe JerKOOTAE/NSAEMBIX IIPH-
6ulelt yMcHbIIAET B JajbHefiieM o6beM
06paBoTKH pesaHHeM H COKpamzer 3a-
TPaTel Ha HMX YIaJeHHE IO CpPaBHEHHIO
C OTpe3sHbIMH NpubHLISAMH. Taxue npH-
OblIM  MCIOB3YIOT B TaKMX caAydasx,
KOrfa OTpe3ka npuObiell 3arpyirHeHa
UM npHOBIL YCTaHOBJEHA Ha Heobpa-
GaTLiBaeMOll OBEPXHOCTH OT/AUBOK. Ofi-
HAKO [IPHMEHEHHE JerKOOTAIAeMBIK 11PH-
friiefi TpefyeT TmmaTeJbHolt c6opkH H
OTHeJKH NecuaHuix GopM BO usbekaHHe
06pa3oBaHHsl 3aCOPOB NOL MJIACTHHOHK —
Juadparmoit.

Iprmeneune oGorpeBaeMbIX npuOBIIeH
TMO3BOIsIET YMEHBIIUTE HX 06beM 8 1,5--
2 pasa E TakHM 06pa3’oM CYIECTBEHHO
COKDATATE PAaCXoll JKHAXOIO MeTalla
Ha oriueky. Hambonee npoct m ypoGeH
oforpes NpPHOBIIEH 5K30TEPMHYECKHMHE
cmecsimH. Kpome 3Toro, HCTIoMb3Y10T 2J1eK-
TPHUeCKHe HCTOYHHMKH oforpesa (ayry,
8JeMEHT CONMpPOTHBJIEHHH, HHAYKTOp) H
oforpeB mJaMeseM TODeJIKH.

TasoBoe u Bo3aymIHOE AasjeHHA IO~
BHIL2IOT HANEXHOCTh DaGOTH NpPHOLLIH,
CNOCOGCTBYIOT YMEHEIIEHHIO Pacxona Me-
Tajjla H DIOPHCTOCTH B OTJIHBKAX, OXHAKO
HEOGXONHMEl IONOJHHTENbHEIE 3aTPAaTH
Ha HX M3TOTOBJEHHE H TIATEILHYIO OT-
PaGOTKy TeXHOJIOTHYECKOTO Ipomecca.
Ipumenenne Takux npubHTell neaecoot-
PasHO NIPH H3TOTOBJEHHH KDYIHBIX OT-
JIMBOK, IIGABEPraeMblX THIDOHCILITAHH-
M, a TaxXke IPH OOJBIIOH NMpOTAXKeH-
HOCTH TIHTA€MBIX Y3JI0B, Ha KOTOPHX
TPHXOOMTCA YCTaHABAHBATE HECKOJILKO
OOBIUHEIX MPHOBUTEH.

[pu ycTaHOBKe HeCKOAbKHX npHOLLIed
Ha OT/IHBKE BO3AYIIHOE JaBJIeHHE NOJ-
BOZAT TOJBKO K OZHOH H3 HHX, IHTaIO-
mef HauboJiee OTBETCTBEHHHIA yael.
Hasnenue B sToft npubHIM cosfaercs
TOJNBLKO MOCAE H30MsUEH dacteli GOpMH,
NATAIOMMXCA OT LPYTHX NpHGLIIed, HHa-
Yye OyneT NPOHCXOAHTH IepeKaIHBaHHE
MeTajla H3 ojHoft NPHOEIH B ApYyrue.

TpeGosaHUA K NPHOBIISAM, NPUHIMIN
HX mMOCTPOeHuS H Pa3MEUleHHss Ha OT-
suekax. IIpu BbIGOpe pasMepoB K MecTa
YCTaHOBKH NPHOLLICH YUHTHBAIOT He-
00XOAMMOCTE FapaHTHPOBAHHOrO NHTa-
HHSI OTJIMBKH, TaK K4K ¢9KOHOMHS» Ha
NPUOEIAX NPH CHHXKEHHH KayecTBa OT-

nuskd Hegonyctima. OfHako, NOMHMO
9KOHOMHYECKUX COOOpaKeHni, yCTasioBKa
JIKINBHX NpHOLIIe#, He NPHHOCH MUIL3BL,
MOXET OKasaThbCf AaxKe Bpe/iHOR Benen-
CTBHE CHJIBHOTO MECTHOTO Ieperpena
GOpMBI TIDH 3aNOJIHEHHH €€ PacIllaBoM.

Ilpubuuts J0JKHa YAOBIETBOPATH Clie-
JAYIOLIUM OCHOBHBIM TPEOOBAHHAM: HMETH
NOCTATOUHHIH o0BbeM il KOMIIEHCAUHH
yeankH Chjiasa IpH 3aTBepAEBaHMM; 3a-
TBEpIeBaTh I03XKe TOH aCTH OTAHBKH,
K KOTOpOHl oHAa IIDHCOENHHEHA; HMETh
KOHQUrypanuio (A1 SKOHOMHH MeTaj-
Ja), KoTopag O0eCNneyHT MHHHMAJILHYIO
HOBEPXHOCTh OXJ/aK[ACHHS; 30HA yca-
LouHO#t PaKOBHHH HE NOJMHA BBHIXOJHTH
3a ee npeleJs H JOCTHraTh IIEHKH
npHOBIIH,

Ife#ixa npuOLiH, KaK H NPHOHUIb,
JOJKHA 3aTBepieBaTh M03XKe OTIHBKH
M OuiTh Kak MOXHO KOpoue, TaK Kak
HNPH 3TOM IJIOmAfhk €€ [IOMepeqHoro
ceueHHss MoxeT OBITh MeHbIIE. Pexo-
MEeHAYeTCS MCIOJb30BaTh NPHOHIH, mek-
KH KOTOPBIX MMeIOT KDYIJIoe CeuCHHe,
YTO HEBO3MOMKHO BLITOJHHTE APH 6OKO-
BHIX NPHOBIAX, IPUCOEAHHAEMHX K MJIO-
CKHM OTIHMBKaM. B aTHX ciay4asi Tol-
IMHY IDefixy npuHuMaoT pasHol 0,6—
0,8 ToMmMMHBL CTEHKH OTJIHBKH B MeCTe
noxeofa meramia. dast obneryesus via-
JeHHsE NpHOelin IefiKy BHIIOJHSAIOT C
(dackofl, KOTOPYI0 HHOTAa B BEPXHER
npHOLIM NOJAYYAlOT NIPH NOMOLM [pas-
JeUTeNbHOR TJaCTHHHL.

B nensx ymesslueHHs o6peMa npubu-
Jleft ¥ SKOHOMHH MeTalyia HeoOXOHHMO
HIMpPe HCNOJAL30BaTh TeIJIOH30MAIMOHHEE
H 5K30TE€DMHYeCKHE CMECH, CrenHanbHbie
KOHCTPYKIHK npHOHJIeH, pa6oTaolue
10f, aTMOC(epHKIM, I'a30BHIM H BOSAYI-
HBHIM JaBJIeHHEM.

ITpESEIIL NPHCOSAMHSIOT K TOMY TENJO-
BOMY Y3Jy OTJIHBKH, KOTODHIH saTsepie-
BaeT NO3XKE OCTAJIbHEX 3JEMEHTOB, T. €,
HPHOHUIL TPHCOEMMHSAIOT K Haubojee
MACCHBHEIM UaCTSIM OTJIMBOK, MECTHEIM
YTOJMINEHHAM, CONPSIKEHHSIM PJIEMEHTOB,
K MecTy nopsoia nmrareaed. Ha opus
H3 MaCCHBHBIX Y3J10B OTJMBKH HE IOJ-
JKeH 060Co6nAThCs OT HCTOUHHMKA NHTa-
HHSL B Tponecce aarBepieBanus. Cie-
RyeT BCeTZa CTPEMHUTBCA K YCTAHOBKe
npubbie Ha BepXHeR 4YaCTH OT/JMBKH.

OTBOAAYI0 NIPHEHIIL PAIMEHIAIOT TAKHM
o6pa3oM, 4TO6b HaHMBHICIIas TOUKA y3ja
OTJIHBKH He I[peBHIIaJ]a ee BEPXHETO
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yposus. HemerareJpHa yeTaHOTKA NpH-
6nitefi Ha HeoGpabaTHBAEMFY HOBPPX-
HOCTHX OLMHBOK.

[Ipu ycranonxe upn6uiell y1nipBaoT
yuo6cTBO OPMONKH, a TagKe BHIOJHE-
HHE CJAeNYIOmHX ycaopuii: npuOuiIy He
JOKHE  321pyAHATH JAedopManuio or-
JHBKH TIpH yCajxe, " HX OTIe/PHHE OT
OTAMPOX He JOJDKHO RH3BMATH cephes-
HEIX 3aTpynHeHud,

Ha orimskax GolpmHX TIafapHTOB,
HMEIONINX MOCTOSHHOE CeYeHHe HAH He-
CKOJIbKO TeIVIOBHX Y3J0B, HEOGXORHMO
YCTAHABJINBATE HECKOJBKO NpHGHTef,
TaK Kak paguyc AeHcTBHS Hpubhutelt
orpaniyed. B To xXe npems HeoGXoAHMO
CTPEMHILCH K TOMY, YU)nGBE H3 OTHOM 1IPH-
GuUIH [HMJIOChE KaK MOXHO Gomsinee
9HCJIO TEIIOBHX Y3JIOB OTJHBKH. B atoM
ciyyae HpoUecc NHTAHHA OTAWBKH JOM-
KeH OW1b OPTAHH20BAH TAKHM 06pasoM,
qro6r B KAXIOM €e yaJje OCYBIeCTBJs-
JIOCH HaNpapjeHHO® 2aTBEpUEBAHHE —
OT TOHKHX 3JEMEH'OR OTJIHRKHM K TOJ-
CTHIM H, HAaKOHel, K UPHOBUTH.

C mennio cORMIONEHHS NPHAIWIA Ha-
HPABJEHHOI'O  BaTBEpPIEBaHHA  HHOrAA
YBeJIHUYHBAJOT IVIOWIAJ}M CEYeHHS OTJIMB-
KM 3a Cyer CO3[AHHS TeXHOJOTHYECKHX
HanyckoB (cM. puc. 46). CrnoxHas or-
JHBKA FMEeT DPABHOMEDHHA 110 TOJIHHE
CTeHKH. Yaiuu ormurka A, B u C nenb-
37 3axoJaxHuBaTh, 14K Xak yanam A
# B — nporourwe, a yzex G -- nuran-
mufi. Ilosromy BnucwBaor B ysen A
1ap ¥ BEIKATLIBAIOT ero BBepX 1o yaua C,
€o3/laBas IIPH 9TOM PACIIUPEHHA CceyeHHH
OT/IHBKH 3a CUeT TEXH(JJOPHYECKNX Ha-
nycxoB 6, 7 u 8. Io nauGonsmemy jiua-
MeTpy mapa, BuHcausomy B yeen C,
ONpEJeNIAIOT pasMep OCHOBALHA IIPH-
Goutn. YT06n HE yBeJMuMBaThL Ypes-
MEPHO DACXOX METaJia, TeXUOJoruue-
CKHe HANYCKH BHIO HAIOT B RHJE Y3
KHX [0ACOB, YHCIO KOTOPHIX COOLBET-
CTBYET YHCJY pefep, OTXOSIIIIX OT y2JIn
B x yity A B or yana C x yany B.

Y3ne nuTanys — 9TO YACTH OT/IHBOK,
gepes KO(Ophle OCYHIECTRIAEICT HX IH-
tague. Ilo dopwe yanwl nHTaHHA UOK-
pazjensiloTcess Ha meposne (puc. 47, a),
KyOnueckne (puc. 47, O}. Xpyrase
(puc. 47, 8 u o) ¥ mAoCcKHE (pHc. 47, e~
%), 110 PaClOJIOXKEHWI) HA OTVHBKE -~
Ha 10pH3I0HIAIBbHBE (pHc. 47, 6—e) H
BepTHKANLHEe (pHC. 47, ac—u).

MIap u xy§ OTHOCSYCT K CPENHHM 1O
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Puc. 468. Ycrpanenne
Y3JI0B CJHOXKHOH OT/IHBEH:

1 — OoTRpHTasg npHOHJb; 2 -- 8aKpHTang 6o«
gopast MpHOHAL arMochepHOTO JaBNeHHS;
3 — peOpo; 4 — noABOK MeTanna; 5 — or~
nBK"; 6—8 — TEXHOJOTHIPCKAP HATYCKH;
X — TONOAFALMHER

1epMHYECKHX

BMcore UHIAHHS, Y Kolopwx Hy =~
v Hy, TIPH TOPH3OHTANLFOM DACriofio
MeHuH y8JI0B (Hnsxue yaiw) fig > Hey;
TPH BEPTHKAALHOM PACIOJIONEHHE Y3JIOB
(rricoxme yaum) Hy < Hy.

Npyr BHGOpe MeCT2 YCTAaBOBKH IIPH-
6ol HA Y376 0 1JIMBOK Pa3iIHYHEIX Kaac-
COB CHOKHOCTH M™XHO pPYKOBOACTBOBA-
ThCSL JaUPIIMHA,  I'DHRCTPHHBIMH B
61 16.

Pacyer upubusef. Onurv H3 Ba¥HHIX
31anoB pacyerd UPHOLUIE SBJASETCS Of-
pellesienre ee OUTHMAIbHCR KoHGMI ypa-
(MM UCXOLR H3 1070, 4TO NPHOBIL CIY-
KHT Pe3epnyspoM XHAKOIO Melajja H
ofeciledHBaeT IHTAHHE OLJIUBKH. Pac-
yeTy TIOKas3iTBaloT, 470 HaHBHIOJHEH-
uiefl (POPMOH TOPH3INHTANBLHOID CeueHHs
UpUCHITH  SBASeTCS  OKPYNHOCTb.

g nprOBJIM KPYTJOTO ceueHWs Ha
puc. 48 mpuseneHa Jumarpamma, noKa-
IHPAKTMAS CRAIL MEX/Y OTHOCHTEN:HHIM
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Puc. 48. 3aB4cHMOCTE  OTHOCHTEABHOCO
obveMa npu6uIH Viy/Vopn or Gespasmep-

m
HOT'O KpATepHd - ~ H OTHOIICHYA 7

Vorn
pajuycos BepXHETU H HHIKHEI'O CeueHni
npubHAn

v <
O6BEMCH UPHOHAH - (Vy—06seM
VOTJI
npubeinn; Vopy ~- OO0bEM [HTAEMOro

yana OMId.KH) K OTHOIUGHHEM n PamHy-
COB BEPXHEr0 H HHMKHETQ CeueHHHi HpH-
OLUIH IIDH DPasAMUHBIX SHAYCHHAX Ges-

mKy

KpHTEpHT - - (m—
oTa

OTHOCHTWIbHASL CKOPOCTL 3aTBEPAEBAHMSA

MeTaila Ha [OBEPXHOCTH NPHORUIH;
R, — panpuyc 8 BepxHEM Ceu€HHM NpH-
OLLIH), XapaKiepH3YIINEro JaHHYIO OT-
JIUBKY. 3HaueHHS. KDUTcPUA DAaBHH
0,001--0,1.

Jlis  RakIory 8dagdeéHds KPHTEPHS
CymecisyeT CBO€ sdavieHue n, NpH KOTO-
pPOM o6beM NPHOBUIH GyleT MHHHMANb-
HuM  OfH2KO pasHuIa B MOJOMKEHHE
MHHMMYMa JUIs pasiuYipl& TCPYHI OT-
JIUBOK HEBeJHMKd, M HauBuirofueiimee
8HAUEHHE OTHOUIEHMSI PATHYCOB BBEPXY
H BIH3Y MAJN0 OTJIMY4eTCs OT eJHHHUIH,
T. e. Hansuropseimel dopmolt npuOHIR
HDBNSeTCH IHIHHAD.

JIpYTHM BaMKHHIM bi1diOM, upeimecT-
BYIOmUM pacuety npHOuiell, ABAAETCS

bl

pasMepHOro
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16. Mecra ycranoBku npubuieli st

pPa3JMYHLIX TUNOB (KJIAccoB)

OTJIHBOK

Tun (KJjacc) OTAHBKH
M ero XxapakTepHCTHKa

DCKH3 OTAHBKH

MeCTO YCTaHOBKE
NPHGBLIIH

1. Ky6 — cunouwlsass  oT-
JIHBKA C  LEHTPaJbHBIM
pasMelienneM OCHOBHOH
Macchl; TPH OCeBBIX pas-
Mepa umetoT OIu3KHe 3Ha-
HeHUs

Bepxmas mnosepxuocTs OT-
JIHBKH; IHaMeTp HHXKHETO
HONEePeYHoro CeueHust MpH-
6onp Gosbiie B 1,15 pasa

LHaMerpa OKPYIKHOCTH,
BIOHCAHHOH B  nHTaeMHIH
VEL!

2. Bmyaxa — OTIAHBKA
KpYIVIOTO Ce4yeHHA C pas-
MellleHHeM OCHOBHOH Mac-
Chl  BOKPYI OJHOH ocH;
OceBEIe pa3MepHl NPHMEPHO
OILWHAKOBLIE

Ha topnoBoil ioBepXHOCTH;
npu HeGONbIIAX Pas3Mepax
OTJIHBKH  YCTaHABJIHBAIOT
JiBE CEK10pHBle NpEObHU,
nepekpuiBaomue #Ha 40—
50 % cededuwe BTYJIKH;
npu  6GoJblIMX pasMepax
BTYJKH YHCIO NpPUOLLIEH
YBeJIUYHBAIOT, COXPAHAN
HOCTOSIHCIBO  NepexphiBa-
eMOH WIomaguH unonepey-
HOTO CeYeHHs BTYIKH

3. Poiwaz — OTIMBKH c
paamelieHneM OCHOBHOH
Macchl BJOJbL ONHOR OCH,
pasMep KOTOpPOH  3HauM-
TeJIbHO OPCBOCXOLHT JBa
JPYTHX OCEBBIX pasmepa

Ha yromuennsix “{dCTH’X;
eClid CeyeHHe OTLHBKH IO-
CTOSIHHO NO JJIHHE, TO CTa-
BAT HECKOJLKO OUIRFLPH-
YeCcKUX HpHObULIEH, pac-

CTOSIHHE MEXIY KOTODBIMH
oupeneasitor no taba 17

4. Luaundp — craomuas
OT/IHBKAa C pasMelleHHeM
OCHOBHGH Mac(Bl  BAOJb
ofHOi M3 oceff; OfHH H3
OceBbIX pasMepoB IpeBoc-
XOfUT JBa APYrHX B 2—
3 pasa

Ha sepxuelt Topuosoil no-
BEPXHOCTH NPH BePTHKA/b-
HOM PaCHOJIOMEHHH OTJIHB-
ki B QopMe (HHKHEE ce-
yeHHe INPHOBINE  JOJYKHO
6BITb PABHBIM HIH HECKOb-
KO GOJBLIFM CeYeHHs! NU-
JMHEpPA), IPH TODPH30H-
TATBHOM  DACIOJOKEHUH
OTJAHBKH UPHUMEHSIOT INPH-
66111 NpPSIMOYTOJIBHOTO
CeueHHsi,  YyCraHaBJuBae-
Mble Ha BepXHell ee IOBEPX-
HOCTH
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TIpoponxenne tabxa. 16

Tan (kyaace) OTAHBKH
H €ro XapakTepHCTHKA

BCKHS OTABBKE

MecTo YCTaHOBKH
OpHOLLIH

b. Juck — oTnuBKa ¢
TWIOCKOCTHHIM ~ PasMEIieHH-
€M OCHOBHOR MacCCH; OfHH
H3 OCEBHX Da3sMeEpOB B
2--5 pas MeHbile JBYX
ApYTHX

Ha yronmerusix uixm B
cpefHeff uacTH OTJHBKH
(eciH yYTOJILEHHE OTCYT-
CTBYET); 3ajuBKa TFOPH30H-
TanbHAd; HCIOJBb3YeTCH
HUJIHHIpHYeCKan NPHOHINDb,
Pannyc npuGH/IA paBeH
1,5 TOJIMHHB OTIHBKH

6. Mauma — oTNUBKa ¢
TVIOCKOCTHBIM paamemenu—
eM OCHOBHOH MacCChi; ONHH
H3 OCEBHIX DPasMepOB 3Ha-
JHTEJIbHO MeHbile ll,ByX
APYTHX

~.©

Ha TopnoBo#t HOBEPXHOCTH
OTJIHBOK IIDH BEPTHKAJIb-
HOK saJHBKe; NPHOBIIH
HMEIOT TIpSIMOYTOJIbHOE Cé-
yenne. Haumenblnee cege-
HHE TNPHOLIH JONXKHO
PaBHATHCH TOJIMHHE OT-
JIUBKY

7. Tpyba — nycroTenas
OTAHBKA C Da3MelleHHeM
OCHOBHOH MacChl MO NiepH-
¢depuH BOKpPYr ofHOH H3
ocefi; OLHH H3 OCEBHIX pas-
MEPOB 3HAUHTENbHO 6OJb-
e ABYX ADYTHX

Ha konnax Tpy6bl ¢ oxsa-
TOM (WIaBueB NpH TOpH-
30HTAJbHOH 3aldHBKe; NPH-
GblIb HMeeT MNpPAMOYroJibe
HOE CeyeHHe

8. Koaeco — otnuBra

kpyrinoif ¢opMe C pasMe-
MEeHHEM OCHOBHOH Macch!
no nepHbepun B oOxHON
MJIOCKOCTH; OAMH H3 oce-
BHIX pasMepOB 3JHAYHTENb-
HO MeHbIne JBYX JIPYTHX

B mecre conpsikenHs 060-
Ia H Ha CTYNKLY; NPHOEVIL
HMeeT  IMJIMHIDHUECKYIO
dopMy ¢ HamyCKaMH

9. Pama - OTAMBKA ¢ He-
PaBHOMEDHBIM  INIOCKOCT-
HEIM DacloJOXeHHeM OC-
HOBHOM MacCH; KOMOuHa-
IMg W3 pHIYaroB; IUIO-
majnb  OoTBepcTHs Oonblue
KAW DaBHA NOJOBHHE IIO-
IMAafgH OTIHBKH B IJIaHe

Ha yronmenHsx HIAH B
B MECTax CONPAXKEHHS
3JIEMEHTOB,  00pa3yiomHX
OPIHBKY; NpHOBUIE HMeeT
HHAHHAPHYECKYIO HOpMY







