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MPEAHCJIOBUE

B «OCHOBHHIX HampaBIEHHAX SKOHOMHYECKOTO H CO-
nuanproro passpurus CCCP na 1986—1990 roasl m Ha nepuop jo
2000 ropa» mocraB/ieHa 3ajaya CyLECTBEHHOTO YBEJHYEHHs MpPOH3-
BOACTBA CPEACTB MeXaHH3allHH H aBTOMATH3aLUH NOABEMHO-TPaH-
CHOPTHBIX, NOTPY30YHO-PAa3TPY30YHBIX H CKIaACKHX paboT B LesX
3HAYHTEJNBHOrO COKpAWIEHHsT C()ephl NpHMEHeHHS PYUYHOro, MaJjo-
KBaJH(DHIHPOBAHHOTO M Tsxkesnoro ¢usnyeckoro tpyra. K rtaknm
CpeiCTBaM OTHOCATCS MAllHHbI HEMPEPEIBHOTO TpaHCnopTa. B orinune
OT NOXBEMHO-TPAHCHIOPTHBIX MAalWH  NEPHOJHYECKOro  JeHCTBHS,
usyuaemblx B Kypcax «Ipysonmoasemupie Mamuuby H «Cnemu-
anbHble KPaHbl», OHH NEpeMellaloT Ipy3 HenpephLIBHBIM NMOTOKOM 6e3
OCTaHOBOK JyIsl 3arPY3KH M Pasrpys3kH C COBMEILEHHEM BPEMEHH pa-
Gouero H 06paTHOrO (X0/J0CTOT0) ABHXKEHHH IPY30HECYINEro SJeMeHTa.
Bnaronaps 3TOMy NPOH3BOAMTENLHOCTb MAalIHH HENpephIBHOTO TPaH-
Cropra BbIIE NPOH3BOAMTEJNBHOCTH HE TOMbKO MOABEMHO-TPAHCHOPT-
HBIX MallKIl IepHOAHYECKOTo AeiiCTBHS, HO i COBPEMEHHBIX TPaHCIOPT-
HBIX CpPEACTB APYTHX BHAOB.

MaluiHEI HenpepLIBHOTO TPaHCNopTa NepeMellaloT Tpy3 mo 3apaHes
onpeziesienHoii Tpacce. TO 0OGJMEryaeT COBMEIIEHHE TPaHCIOPTHPO-
BaHHS C paCrpeiesieHHeM Ipy30B [0 3aJaHHLIM MYHKTaM, HaKoIe-
HUEM W CKJallpoBaHHeM HX, BBHIIOJHEHHEM B HEOOXOJAHMOM pHTME
TEXHOJOTHYECKHX Onepauuii ¢ rpysaMH (MeXaHHYecKoil 06paGoTKi,
cOOpKH, COPTHPOBAHUA OKPAcCKH, CYIIKH H T. A.).

Maininbl HenpepbIBHOrO TPAHCMOPTA MOJYYHJIMW IIHMPOKOE MNpH-
MeHEHHe B Pa3jNYHbLIX OTPAc/AsX HapOIHOTO XO3sICTBA, @ HX OCHOB-
HbIE 3JIGMEHTBI — TSIOBble H TpY30HeCyliHe — HCHOJb3yIoT B Ka-
YeCTBE MOJAIOULHX H TPAHCHOPTHPYIOULNX YacTeil CeNlbCKOX035AMCTBEeH-
HBIX, CTPOHTEIbHO-IOPOKHLIX, MOMUTPAPHUCCKHX M APYTHX MALUHI,
Ocobenno nepernekTHBHO HCNONb30BAHIE MALIHH HeNPEepLIBHOTO TpaH-
CHOPTa B COCTaBe TPAHCHOPTHO-NEPErpy30YHLIX 1 TPAHCIOPTHO-
CKIAJICKUX CHCTeM THOKHX aBTOMAaTH3HPOBAHHLIX MPON3BOJACTB.

OreuecTBennoe MaiHocTpoeHHe oGecrneyyBaer NpoH3BOACTEO H
NOCTaBKY NpPaKTHYCCKH BCEX OCHOBHBIX BHAOB MALIHH HENPEPHIBHOrO
TpaHcnopra. B uX cosganne M pasBHTHE BHECJAH BKJad MHOIHE Ha-
YUHO-HCCHIEC/0BATENbCK e W KOHCTPYKTOpcKkHe koausekthsul (ITIKH
«Corosnpovnexanusanusy, BHWUWIITmaw, Iuopoyrmemaw u np.),
a Takxe Byspl ctpannl (MBTY um. H. 2. Baymana, Jlenunrpaackui
nonutexuuueckuit, MockoBckuit, JuenponerpoBekuii ¥ JloHeukmit
TOpHBIE MHCTHTYTEI M Ap.).
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Kype «MamuHbl HenpephrBHONO TPAHCMOPTA» SIBJSCTCS OCHOBHBIM
TNPH NOArOTOBKE HHMKEHEPOB Mo cneunasbHocTy «[logbseMHO-TpaHCHIOpT-
Hble MalIMHLl U 0GOpyHOBaHHe». B OCHOBY ero (OpMHpPOBaHHs NOJO-
JKEHBI KamuTalbHbe TPyl 0 KOHBeHepaM, HaNHCaHHLIE B FOJLI Iep-
Boii marunerkn A. O. CnusakoBckum u I1. C. KosbmunpM. B mo-
CJIeflyIolHe TOABI 3TOT KYPC HENpPEepLIBHO COBEPLICHCTBOBAJCS C y4ue-
TOM JIOCTHIKEHHI OTEYECTBEHHOTO M MHPOBOIO KOHBEHEDOCTPOEHHH.

Jlutepatypa no MalinHaM HENpPEPHBHOTO TPaHCIOPTa OOLIHPHA.
Hapsany ¢ kunroit A. O. Cnupakosckoro u B. K. IpsukoBa «TpaH-
CIOPTHPYIONIHE MALIHHED, HCHOJAb3YyeMOH B KayecTBe ydeGHOro HO-
cobusi 1o Kypcy «Mammnbl HENpephBHOIO TPAHCIOPTay, H3AAHEl
KHHTH [0 MHOTHM BHJIaM MallHH HeNpepsBHOrO TpaHcmopra. OCHOBEOE
BHHMaHHE B 3THX paboTax yAeJeHO ONHCAHHIO KOHCTPYKIHH MaIIHH.

B Hacrosmem yue6Huke HapsALy C ONHCAHHEM YCTPOHCTBA H MPHH-
LUIIOB JIEHCTBHA COBPEMEHHBIX MalllHH HENnpepLIBHOrO TPaHCIOPTa
GonbIIoe BHUMAHHE yIENeHo HX TEOPHH, BOIPOCAM KOHCTPYHPOBAHHA

H COBpPEMEHHBIM METOJaM pacyera.



YACTD 1
OBIME CBEJEHMUS

1.1. OCHOBHBIE BHJIbl MALIWH
HENPEPBIBHOIO TPAHCIIOPTA,
TPAHCIIOPTUPYEMBIE IPY3bl

1.1.1. KJIACCH®UKALHMS WU HANPABJIEHUS
PA3BUTUSI MAUWHH

K MaluHHaM HENpephIBHOTO TPAHCHOPTA OTHOCATCS KOH-
Beiiepsl, YCTAHOBKH THAPO- H NHEBMOTPAHCIOPTA (AVIS NepeMelleHHs
rpy3oB B necymeii cpeae). Ocobyio rpynny COCTaBJsIOT paboTaloliHe
COBMECTHO € HHMMH BCIIOMOTaTe/bHbIE YCTDONCTBA: NHTATENIH, BECH,
NOrpy30ouHble MallHHEL, GyHKepa, A03aTOphl H Ap.

OcHOBHOE HagHAYEHHE MAIUHH HENPEPBIBHOTO TPAHCMOPTa — INepe-
MelleHne rpy3oB Mo 3afanHoli Tpacce. ONHOBPEMEHHO C STHM OHH MO-
TYT pacnpejensTh CPY3Hl N0 3aJaHHLIM MyHKTaM, CKJIAaJHPOBAaTb HX,
Haxamineas B OOYCJOBJEHHBIX MECTax, NepemMeliaTh Mo TeXHOJOTH-
UeCKHM onepanusaM H 00ecneYnBaTh HEOOXOAHMEIH DPHTM INPOH3BOJ-
CIBEHHOTO mporecca.

Marmmnel HenpepsIBHOIO TPAHCNOPTa KJAacCH(pHUHPYIOT N0 061aCTH
NpUaMeHents, 1o cnocofy Nepeiavyd nepemeliaeMoMy Ipy3y ABHIKY-
neli cuiibl, 0o XapakTepy NPHJIOMKeHHS ABHIKYIIEH CHJBI H KOHCTPYK-
11, [0 POjy NepeMellaeMblX TPy30B, N0 HA3HAYEHHIO H MOJIOKEHHIO
Ha npousBojcTEennoli miomaaxe [10].

B sapucnyoctu or o0aacmu npuseHerus pasnuyaroT MaIlHHBL 06«
Iero Haspavenns M crnenuadbuele, IlepBble NPHMEHSIOT BO MHOTHX
OTPac/ifaX NapoAHOTO X03fiiCTBAa (HANpHMEp, JIEHTOYHBIE KOHBEHEpE!
o0lIero pasnavenns), a BTopbie — B KaKoii-1u6o ofHolt oTpaciy (Ha-
HPHMED, NMOA3EMHBIE CKPeOGKOBLIE KOHBEliephl B TOPHOH NPOMBILIIEHs
HOCTH).

ITo cnocoby nepedauu nepeetyaesonmy epyay Osuscyuiedi cuabl pas-
JYAI0T MallNHLL, IeficTBYIOIHe NpH NOMOIIH MeXalHyeckoro NpuBoja
(2/ERTPHYECKOT0, TIAPABIIYECKOro, 'THEBMATIYECKOr0), CaMOTEUHEIe
(rpaBnTanioONNLE) yCTpOHCTBA, B KOTOPBIX IPy3 NEPEMELIAETcsi MO
JelCTBIEM COGCTECHHOI CHIIBL TAMKECTH, YCTPOHCTBA MHEBMATHUECKOTQ
li THIPABANGECKOTO TPAHCIOPTA, B KOTOPLIX ABHKYLIEH CHJIOH sBJIs-
101051 COOTBETCTBEHHO NOTOK BO3JyXa MJH CTPYA BOJBIL.

o xaporxmepy npunoocerus dsuscyuwedt cuner u KoHCMpYKyUY
MAIHBL HENPEPLIBHOTO TPAHCIOPTA PA3ALNAIOT Ha MALIMHBI C TATO«
PEIM SIIEMCHTOM (VIEHTOl, LENbIo, KaHATOM M Ap.) Vsl Mepefayn JBH-
MYmeit el u Ges Hero.

TArOBEBIi 2JIEMEHT HMEIOT JIEHTOUNBIE, IVACTHHYATHE, CKPeGKOBLLE,
IOBIIOBKIE, NIONEYHLIE KOHBEiepsl H 3/JeBaTopel, K mamunam 6e3 -
TOBOro 3/ieMeHTa OTHOCATCH BHUTOBbIE, HHEPIHOHHLIE, POJHKODEE H
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maropLie  KOHBeiephl, a Takike TPaHCHOPTHPYIOULHE BpELLAIOLLHECs
apyis. TpaHCnop-
Ilo pody nepemewjaestslx 2py308 pasnnyaoT MAIUHHL! A5 TP -
THPOBAHHSA HACBINHBIX MAaTEPHAJIOB (JIEHTOYHBIE, MIACTHHYATHIE, KOB
osbie, CKPeOGKOBLE, BHHTOBEHIE KOHBEHEpHI, KOBLIOBLIE 3/€BaTOphI,
TpPaHCIOPTHPYIOILHE TPYObI), MTYYHBIX TPY30B (JEHTOYHBIE, MJIACTHH-
daTele, TeJEXKEUHbIe, JIONEYHBIE, MOJABECHBIE, POJHKOBbIE, [MLATOBHIE
KOHBEiiepbl, JIONeUHbIe I MOJOYHEIE 3/1eBaTOPhl) H NaccaKHpOB (men-
TOYHLIE W MUIACTHHYATEHIE KOHBEHEpPHI, 3CKanaTophi). . a

[lo nasnatenuo w norosceHuio Ha npouseo0cmeeHHOU NAOWACKE
pasiiyalor MAIUMHBL CTallHOHAPHEIE, NOABHIKHBIE-pacnpefeauTe/ b
1ble, C COOCTBEHHBIM MONEPEMEHHO BO3BPATHEIM TOUHO (PHKCHPOBAHHLIM
ABHIEHHEM (<NETHOKOBbIEY), MepecTaBHble (mepecTaBigemble M0 MEpe
H3MEHEHHS MECT BbIpPaGUTKH B IIAXTe HJH Kapbepe), nepeHoCHbIE H
TIePE/BHKHbIE.

[lepenocibie H MepeiBHIKHbIE KOHBeieps! OTHOCATCS K MOrpysot-
HLIM MAllHHAM, KOTOpPbie BK/IYAIOT TaKiKe 3aGopHbi dnemMent — mi-
TaTeJib, MO3BOJSIOULHI HENOCpeACTBEHHO Gparh HachIMHOI TpYs3 "13
mrabens 6es NpHMEHEHHS (PH3HYECKOTO Tpyaa pa6oqnx.uﬂorpyao+
Hble MAWHAL NPEAHA3HAYEHLI A8 MEXaHH3aluy onepainyi norpysxH
HACLIMHBIX M WTYYHBIX CPY30B B CPEACTBA zKeJE3HOLOPOKHOro, apro-
MOOHJIEHOTO, BOAHOTO M BO3AYLIHOTO TPaHCHOPTa, AIsl pasrpy30uHbIX
onepaiiii.

[lepeapniknble KoHBeiiepsl OTANYAOTCA OT NEPEHOCHBIX HANHYHEM
XONOBLIX KOJEC MaH rycenuil. [lepeHocHple JIeHTOUHLIE KOHBEHEpPDL
4HAJNOTHYHbBI CTALHOHZPHBEIM, HO [0 KOHCTPYKTHBHOMY HCHOJIHEHHIO
OTAHYAIOTCA OT HIX OOJAEryeHHBIMI COOPOUHBIMH EAHHHLAMH, YMEHb-
IEHHLIVH Anamerpami GapaGanos i poaukos. Jlas paGoThl B TPIOMaX
CYAOB CO IITYYHBIMI TPY3aMH NPHMEHSIOT nepesocHble MacTiHIYaThe
KOHBEIepbl, COCTABJICHHBIE W3 CeKUMi AMHHON 3 ... 6 M;\l."ﬂﬂﬂ co3-
JAaHUs CHOACHBIX TPACC MOKHO HCNONL30BATH KPHBOJHHEHNLIE CEK-
MK ¢ yraamud nosopora 45, 60 u 90°.

Cospemenioe paspiThe peex orpaciefi NPOMBIIJIEHHOCTH, 3a1a9H
NOBEBIIEHNS] MPOH3BOANTENLHOCTH TPyAd M CHHKEHHS CTOHMOCTH
NPOLYRUNH  NpEAONpefenaior 1 oOyeqopansalor — Clepyiomie
OCHOBHLIE HampaBJenns pasBHTH:A MaLIMil HENpepLIBHOrO Tpanc-
nopra:

1) cosnamne komuseilepor s Gecneperpyaounoro Tpancroptis
PORAHNS TPY30B 0o Tpaccam GOJBINOI [POTAMKEHHOCTI;

2) nomwuesnie NPOHSBOJANTEIBLHOCTH KOHEBEHepon;

3) DOBEIIEHHE HANCKHOCTH MALINH I ynpouienye ux oGeaysneas
HHA B TAXKEBIX YCIOBHSIX SKCIAyATAININ;

4) aBTOMAaTH3ANHA yupaBMeHUs] MAIIMHAMI W KOMIJICKCHLMH Cil-

CTEMAMH MaIlnH, B TOM uHCaIe ¢ nprMenenneM dBM; ;
5) cHHZKEHNe METaNoeMKOCTH, MACCH H ymeHbienne raGapHiTHBIX
pasvMepoB Mallny; :
6) cosnanme HOBEIX MAIUMH, OCHOBANHLIX HAa nep(‘nel('mBHbl‘)\
METOJaX TPAHCHODTHPOBAHHA (HA2 MATHHTHOM 0 BO3AYIUHOM MOOABLCE
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rPy30HECYIIEro SJEMeHTa, C IPHBOJOM OT JIMHEHLIX acHIXPOHHBIX
JBurarejeii m T. I.); '

7) yayuiienie ycJIOBHH TpyAa 0OCHYKHB3IOLLETO MepcoHana H
NPON3BOACTBEHHbIX paboynX, HCKIOUEHIE BO3MOXHOCTH NMO1€ph TpaH-
CIOPTHPYEMOTO Tpy3a, MONHas IEPMETH3alMsi TPaHCHOPTHPYIOMHX
YCTPOHCTB H H30MSLHA O1 OKpYKalowieil Cpeibl NbUcBHAHBLIX, TOpIO-
YHX M XMMHYECKH arpecCHDHBIX TPY30B; CHHKEHHE Iuyma npH pabore
MallHHbI;

8) yuu(ukauus W HOpManu3anua OCOPYNOBAaHHS C OAHOBpPEMEH-
HBIM YBeJHUEHHEM €ro THNOPa3MepoB Ha 6ase eQHHLIX YHH(HIUPO-
BaHHBIX Y3JI0B.

1.1.2, OCHOBbl BBIBOPA MAIIWH

OHYy H Ty Xe TPaHCHNOPTHYIO ONEPaIHIO OOLIYHO MOTYT
BBLINOJMHHTL PasJHYHbIE MAallMHBE HENpepeIBHOrO TpaHcnopra. OcHOB-
HBHIMH KpHTEPHAMH BbIOOPA MalinHbl HENPEPLIBHOTO TPAHCMOPTA SIBJIA-
I0TCS yIOBJIETBOPEHHE KOMIUIEKCY 3alaHHBIX TEXHHUECKHX TPeOOBaHMIT
W TEXHHKO-3KOHOMHYECKas 3(peKTHBHOCTb ee npumenenus. Ilpu satom
HeoOXOAHMO YYHTHIBAaTb CBOICTBa TPAHCNOPTHPYEMBLIX Tpy30B; pac-
N0JIOXEHHe MYHKTOB 3arpy3KH M pasrpy3KH, a TaKXKe pacCTOsiHHe
MeXJAY HHMH; [POH3BOJNTENbHOCTL MAalllHHEI; TpebyeMylo CTemelb
aBTOMATH3a1HK MPOH3BOACTBEHHOTO npouecca, 06CcayXKHBaeMOro Tpak-
CNOPTHOI YCTaHOBKOI; cnoco® XpaHeHHS IDy3a B NyHKTe 3arpysKkH
(B Oynkepax, wrabesnsX, Ha CTeNa)kaX H T. I.) U XapaKTePHCTHKY
ycTpoiicTBa, NMPHHHMAICLIEro rpys (KoHBefepa, GYHKepa, TeXHOJOTH-
YecKoii MallHHbl, poGoTa W T. N.); XapaKTEPHCTHKY MECTa YCTAHOBKH
MaluHe (Ha OTKPLITON MECTHOCTH, B OTAMJHBAEMOM HJIH HEOTamanBa-
€MOM NoMelentt); KOH(HIypaunio TPacChl W BO2MOXKHOCTb €e H3Me-
Henna npu patore I'TIC (rHGKHX NPOM3BOACTBEHHLIX CHCTEM); TpeGo-
BaHus TeXHHKN 6e30NacHOCTH; obecneyenile nokasareneil HafieXHOCTH.
INoce BriGopa BO3MOMKHBLIX BAapHAHTOB MalUHH NPOH3BOASAT HX
TEXHHKO-3KOHOMHYecKHH anann3. [lpn 3TOM onpenensioT Kanutanib-
Hble 3a1paThi na co3janne (NpHOGPeTeHHe) M YCTAHOBKY MAWIHH;
SKCIJyaTallnolHble pacxolsl # ceGecTonMocTb 1 T Irpysa; YHCAEHHOCTh
H IPOHZBOMNTE/ILHOCTL PA0OYHX, 3aHATHIX HA NOrPY304YHO-Pa3rpy30u-
HBLIX paboTaX, CPOKHN OKYNdeMOCTH KanHTaJbHbIX 3aTparT.
BuiGpanisle papuanth Mallyi CPaBHUBAIOT 1O NPHBECHHBIM pac-
Xojaam:
L' = C,/10 + Gy, (1.1)
e C" — Kannraanipie 3arpartsl nHa lumoOpe'renne H yCTanoBKYy Mamiuipl C yYerom
HHIHCII()[DTIII;IX PAcXoioB 1 CTOUMOCTH MOHTa)<a 060[))’110“21“"5!, npHyueM nochenHion
npuiiMalor paskoii nprGananrensno 18 % cronmoctn 06opynoBanus; KO(GHUHEHT,
panuuii 10, waspBaercsi ppeMesiisiM 1 XapakTepusyeT HOPMaTHBHbII CPOK OKyliae-
MCGCTH  KanurajabHiix 3aTpar; Cl’— rOJIoBLIe 9KCMJYyaTaulOHHLe pacxojwt.

1.1.3. HAJBEXCHOCTb MALIUH

HanesxnocTpio Malninl HasbiBAaeTCsi ee CBONHCTBO COX-
PaHaTh BO EPEMEHH B YCTAHOBJCHHBIX [MpEAeNax 3HAUEHHA BCeX
DApaMeTpoB, X4pakTepusylownx crnocoGHOCTb BLINOAHATL Tpebyesbie
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GYHKUHH B 3alaHHBIX PEXHMAaX M YCIOBHAX NPHMEHEHHs, TEXHHYe-
CKOro O6C/TYXKHBaHHS, DEMOHTOB, XDaHEHHA H TPAaHCNOPTHPOBAHHA.
HagexxHOCTh MaIIHH BKJIOYaeT HX Ge30TKasHOCTh, JOJITOBEUHOCTB,
PEMOHTONPHIONHOCTb.

IMox Gesomiasnocnib0 MOHHMAIOT CBOHCTBO MaIUHHBI HenpepBIBHO
COXpaHATb PaBoTOCNOCOOHOCTL B TeUEHHEe HEKOTOPOro OmpeieseHHOro
BpemenH. OCHOBHBLIMH MOKasaTeNsiMH GE30TKASHOCTH AB/ASIOTCA BEpo-
ATHOCTb 6e30TKa3Hoii pabotsl P (f,) B uuTepsase spemenn or 0 10 foy
CpeiHsis HapaboTKa Ha OTKa3 H HHTEHCHBHOCTb OTKa3OB.

BeposTHOCTE Ge30TKa3HOH pPaGoOThl CHCTEMbl MallHH

P (t)e = E P (to)is (1.2)

re P (f); — BeposTHOCTh 6e30TKA3HOMN paGOTE! OTAELEON (-ii MamnHpl; 12 — YHCIO
Maligg,

Honzoseurocmbio Ha3BIBAIOT CEOHCTBO MAIMIMHE! COXpaHATbH paloTo=
CnocOGHOCTh JI0 HACTYIUIEHHS NPENETbHOTO COCTOAHHA MPH YCTaHOB:
JIEHHOH CHCTeMe TeXHHYECKOro O6CIy>KHBAHHS M PEMOHTOB; K OCHOB-
HEIM II0Ka3aTeNsAM [OJrOBEYHOCTH OTHOCHTCS Cpejlne pecypc H CPOK
cnyxKG6bl, P-NPOUEHTHEIH pPECYpC H CPOK CJyIKObI.

Cpennuii cpok cnyKObl CTaLMOHAPHBIX JEHTOUHEIX KOHBeHepoB
COCTABJISAET 8 JIeT; nepelBHIKHEIX HECAMOXOAHLIX C NepeMeHHbLIM YTJIOM
Hak/JoHa — b JIeT W nepecTaBHBIX A KapbepoB — 4 roja; KOBLIO-
BEIX 371eBaTOpPOB — 8 sier. CpejnHii pecypc 0 NEPBOro KaluraibHoro
PEMOHTa MOJABECHBIX I'PY30HECYLIHX H POTHKOBBIX HENPHBOLHLIX KOH=
BeitepoB coctasasier 12 000 4; TenerKeuyHblX, MIACTHHYATLIX H POJH=
KOBBIX IPHBOAHBIX — 10 000 4, BuOpaunoHnbIX H BHHTOBLIX — 8000 4.
Cpenuuil CpoK cayK6bl KOHBEHEPHBIX JIEHT [PH TPAHCHOPTHPOBAHHH
HealpasuBHEIX MeNKO(PAaKUHOHHEIX Tpy3oB jgocturaer 20 000 4 #
cHukaercs jio 8000 4 mpu mepeMemieHHH KpPYNHOKYCKOBOH PYAbL.

Pesonmonpuzodnocms — npUCHOCOOAECHHOCTh MAIHUBL K TPEAy=
NPEXCIEHHI0 H 00HAPYIKeHHIO MPHYHH BO3HHKHOBEHHA OTKasoB M yCT-
PaHEHHIO X NOCJEJACTBHH MyTeM MPOBEUEHUs PEMOHTOB I TeXHHYe-
CKOr0o OGCay»HBaHHS. PeMOHTONPHIOAHOCTE XapaKTepH3yercs Bepo-
ATHOCTBIO BOCCTAHOBNEHHA PaloTOCNOCOGHOrO COCTOAHISA MaLIHHB!
B 33JIaHHO® BpEMA W CPeJIHUM BpPEMEHEM BOCCTAHORJCHHSA o

OCHOBHO{i KOMIVIEKCHEII OKA3aTE/b HAACKHOCTH — KO(()HIHEHT
FOTOBHOCTH MAIIHHKI

Ky = To)(Toy 4 Ty)y (13)

rje Ty — HapaloTka Ha oTxa3.
Kosdpunuent rotoBHocTn CHCTEMBI MallHH

Ky = ]_:I; Koy (1-4)

e Kp; — xoa(punnent roroBHocTH i=H MalllfHE; 7 — YHC/IO MallliH,
8



HopMaTHBHELl MHHUMATbHbI KOS((pUIHENT FOTOBHOCTH A5 BUO-
DALHOHHBIX H POMHKOBbIX HENpHBOAHBIX KomBeiiepos pasen 0,93,
IS mojBecHBIX rpy3onecyuux 0,975, pid JEHTOUHBIX CTALHOHADHBIX
H MEePEeABUIKHBIX, IIACTHIYATBIX, BHHTOBHIX, TEJNEKEYHEIX, POJHKOBbIX
NPUBOHBIX KOHBEHepoB 1 KOBLIOBHIX 3aeBaTopoB 0,96, Ans NEHTOY-
HBIX [EpecTaBHbIX KapbepHelX Koseiiepos 0,9.

1.1,4, YCJCBKSI M PEX(HMMEI PABOTHI KOHBEHEPOB

Ipn BHIGOpE THNOB H NAapaMeTpPOB KOHBEiiepoB HeoO-
XOMHMO YUNTBIBATH YCJOBHSI X palOTHl M PexHM SKCHyaTauuu.
VenoBis paGoTEl KOHBEHepOB ONpeAeNsiores THCI0M Yacos paGoTsl
B CyTKH W AHeli pafoThl B FOAY, XapaKTEPHCTHKOH mecTa yCTaHOBKH,
TemnepaTypoil OKpyIKaioileli Cpe/bl, BJidKi0CTbIO HIlH 3aMbIICHHOCTBIO
Bozayxa (raGa. 1.1 u 1.2).
Pesxinel paGoThl yUNTHLIBAIOT NPH pacyeTe SMeMEHTOB KOHBEiiepoB
HA NPOYHOCTH H JAOJTCBEUHOCTb. PasinuaioT NAThL PeKHMOB paboTEL:
BeckMa serkuit (BJT), nerxuii (J1), epenunii (C), rsxeastii (T) u BecbMa
Tsikenstii (BT), KoTopble ONpeiejsioTcss COYETAHHEM KIAcCOoB HI-
noNb30BaHNA KOHBeiiepos no spemeny (B), npoussopurensuoctu (I1),
rpysonoasemuocti (H) i narsizxenmnio rukoro oprana (L) (raba. 1.3).
Knacesl HCHonb30BaHMs KOHBEHEPOB N0 BPEMEHH XapaKTepusy-
10TCS NPOAOJIKHTENLHOCTLIO HX PabOTbl B CYTKH WJIL B TOA:

Kaace nenonssonanns konBeiie-

pa 0O BpeMenu . . . . . . s Bl B2 B3
Bpema gaxmueckoit paGors koi-
Beuepa, "
DICYTKH o ¢ o o ey ot et BHOES Or 5 107 Or 7 o 16
BIOA « v o v v o w .« Jdol1600 Or 1600 yo 2500 Ot 2500 xo 4000
Kaace nenons3oranns kous

Pa 10 BpeMen . . . . . . . B4 B5
B e |ié necKeli paboThl KO-

Or 16 10 24 24
BB de % 5 & o o2 5 o Ot 4000 xo 6300 Or 6300 no 8000

B CYTK

Ksacen! nenonb3oBauns KouBefiepa MO NMPOH3BOANTENLHOCTH Xa-
paxrepugyiorea obuim  Kos(guunentom sarpyskn K, = Qu/Quug,
rie Q__C H Quax — CPEAHAA W MaKCUMabHaa [POH3BOANTEILHOCIY
Konpeiiepa:

Kuaace  nenonbsosauns  kounseiiepa

10 NPONSBOJNTCNLHOCTI o « o 4 I I12 I13
Koatprmmenr Ky . . . o . . .+« Ho 0,26 Cgs. 0,26 0 0,63 Cs. 0,63 50 1

Kuace wenombsopannsg xonsefiepa no rpy3onojseMHOCTH Xapag-
TEPH3YETCS] OTHOUICHHEM MakKCHUMaibHoll (AKTHYECKON Harpy3kH Ha
IPYSOHSCYIINH OpraH K ero HOMHH&JIEHON TPy30NoALEMHON CHAR,
K xaacey HI otnocates komBefieppl, 4if KOTOPHIX 270 OTHOLUCHIE
He srune 0,5, Kk xmaccy H2 — o1 0,5 a0 0,63, k kaacey H3 — or 0,63
o | '
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Ta6auma 1.1

Yenosus paGoTH Koleediepa B 3aBHCHMOCTH
07 XapaKTEPUCTHKH €0 yCTAHOB:

Yeaosssn paGorn -
Kouseiepa --apaKkie, HCTHKa MecTa yCcTaHOBKH

Jlergue YUncToe, CyXoe, O1a4IJHBAEMOe, XOPOIO OCEellleHHOe MOoMe-
LieHHe; OoTCyTCTBYeT abpa3uBHaa MbLib, KOuBeilep AOCTyleH
s OﬁCle)KHBaHHﬂ. OCMOTpa H pemMOHTa

Cp@ﬂ."”e Omnmmaemoe nomeulense; HeGoJbUOe KOJIHYECTBO ﬂﬁpﬂBHB'
HO NLUVIH; BpeMenamy BJIAZKHBI BO3JYX; cpemme ocBe-
LIEHHOCTL M AOCTYNHOCTb JUIS 06C.1)’)KHBZIHHR
Tsensie Heoraninpaemoe momeltenne; Bo3Moxibl Go/bwoe KO-
YeCTBO aOpaaum{oﬁ NbIH WK [OBBLIIEeHHAs BJaX<HOCTb BO3~
ZlyXa; MJOXHe OCBEUleHHOCTh M JOCTYMHOCTb AJsi 00Cay<
JKHBAHUS

Becbma Taxkensie Ouenb nbibnast atMocepa W Haauupe (akTopoB, BPELHO
BJHSIOWMX HA paboTy KoHBeiiepa

IIpumenuanne Xopowan OCBeseHHOCTh TOMELIEHIIS lie BAWACT HENOCPCACTBCHIO
Hia YC/A0BMs paGoTel Koupeliepa, HO OHa CnocOGCTBYET OGCAY/KHBaHIIO, HaGMOACHIIO M pe-
MOHTY, HOSTOMY M OTpamena B Tabamue.

Kunace ucnonbsopanns kompefiepa no HarpyseHuio (HaTsXKeHHIO)
TATOBOIO 3JIeMEHTa ONpPEefesIsieTCsl B 3aBHCHMOCTH OT OTHOLUEHHS MaK-
CHMAaJIbHOTO (haKTHUECKOro HATHAKeHHsi K jomyckaemomy. Jnsi KOH-
BeHepoB kaacea L1 s1o oTHomenne cocrasaser ne Goaee 0,63, kaacca
L[2 —or 0,63 a0 0,8, mns kaacca L3 —or 0,8 xo 1.

Kunacerl uenonbzopanns KoHBeiiepoB Mo TPy3ONOABEMHOCTH H Ha-
TPYZKEHH!O TArOBOrO 3JEMEHTa [PH HePaBHOMEPHOM €ro HaTsKeHHIH

1.2, Jlonomintensubie napamerpst, onpeueasionmne yeaosus paGots Konpeiiepa

Yenonun paboth
Mapamerp BecLMa
nerkue , cpejite l TAZKCa R To ENBIE
Bpemsi paGotur B cytin, u Lo 6 66012 12,..18 |. Cs. 18
CpoiictBa rpyaa:
HacuMuas nioraocts, T/m* | Mo 0,6 | 0,6 ... 1,1 1PV 2,0 Cn. 2,0
pasmep kycka, Mm o 20 20 ... 60 60 .., 160 Cp. 160
a0pasnBHOCTL 1 KOppo- Her Cpeanne Cpeanne [Tonnunens
3HOHHOCTH Huie
Baaxcocets Bosgyxa, % Jlo 50 50 ... 65 65 ... 90 Cg. 90
3anvurennocts Bosjyxa, mr/a | Jdo 10 10 ... 100 100 ... 150 Cn, 150
Temneparypa  oxpywatomeii | =45... | 0...4-30 | —20,,.-}-30[ —40 .., 40
cpeunt, “C +25

st e a e Ecan yeaounsn paGors no taGi. 1.1 n 1.2 e copnagaior, To ciaeaycr
Jonce Taxenwe, Hanpumep, ecan ompeiesrciuwie no TaGa. 1.1 yenosns 0THOx
1erKIM, a paGora aautesi Goaee 18 4, TO CACAYCT CUNTaTL. 4TO Koitneiiep paboTraer

Ma THOABIX YCAOBHAX.




1.3. Pemumpl paboThl KOHBEHEPOB B 3aBHCHMOCTH
OT KJICCOB HX HMCMOJb30BAHHA

Kaace ucrnoab3oBauna Konseilepa
PR | o vy | o | o | " A
B Bl 11, I2 HI, H2 L1
Bl 3 H3 12
2l B2 I, 12 HI, H2 ut, e
(6 B3 i, rn2 H1, H2 1, 112
T Bé 11, 112 Hi, H2 L1, 12
B5 08l Hl 141
BT B5 12, 13 H2, H3 12, L3

XapaKkTepHayioTcs Takke KO3(QHIUEeHTAMH SKBUBATEHTHOH 3arpyski
Ko 1 HaTsikenns Koyn:

Kalm = FL 1/1 %n Z” Fi:ll; (1.5)

=]

) ‘ n ;
Kirs =g Y Sifl (1.6)

rje F; — daxkTiveckas narpyska sa rpysosecyniil 37eMeHT Ha i-M YUacTKe TPacckl;
1; — BPCMS ABIZKEHUS CPY30HECYUICro SJemeHTa ¢ Harpyskoii Fy; F — pacuernan
HArpy3ka Ha rpysoHecyutinit saement; 7'y — BpemMA OJHOFO MOJHOIO WHKJAA (Xpyro-
000pOTa KOHBeilepa); 1 — 4ic/0 pacueTHHX YUacTKOB Tpaccel; S; — uatsmenne Tia-
TOROTO 51CMENTA Ha =M YYacTKe Tpacesl; /;— BpeMst aeficTsiis uavskennst Sy S o —
ﬂl:[l)'(1“f\”'(‘ HATAXEHHE THIOBOIO 3JIENEHTa.

K knaccy HI ornocarcs konseiiepnt, Wisg KOTOpHX [un < 0,25,
k kaaccy H2 — 0,25 < K, < 0,5, k kaaccy H3 — 0,6 < Koy <
<081

Kmace Il sraouaer koupefiepsl, mas KotopslX Ko < 0,16;
kanace 2 — 0,16 < Koo < 0,32; kaace LIS — 0,32 < Kixo <
< 0,63 [6].

1.1.5. TPAHCIIOPTUPYEMbBIE TPY3bl

I'pyani, nepeveinaemple MalliiaMii HEMPEPLIBHOTO TPaH-

CTIOPTA, PA3AENSAIOT HA INTYYHBIE H HACHUTHBIR.
Ltyunne rpyast. Pasvepst WTyynbiX rpy3oB KOJeGAIOTCA B ULlpO-
KHX DpeJefiaX: OT HECKOMbKHX CaHTHMETPOB (MONTOBLIC O1MpaBJeniis)



y JI0 HECKOMBKHX METpPOB (Jecoma-
=1 A=A TepHanbl, NPOKAT), a Macca ux —
OT JOJIEH KuJIOrpamMma [0 JecAT-
i KOB TOHH.

I BaskHoii XapaKTepHCTHKOMH
OITYYHBIX TPY30B SBJAAETCS KO-

—| a, o a(pf,bnungm BHEIIHEro TPEHHf,
KOTODBIH NpPH TPeHHH KHpOHYa
no cranu cocrasaser 0,53, uy-
ryssol oranski no craan 0,57,
y CTalbHBIX — H3JeNMHid 1o JibAy
0,027, cocioBLXx u Gepezosmx monesses no cianw 0,61, ocu-
HOBBIX NOJEHbEB 1o craan 0,49, nmjaomatepuanoB mo CTand
0,55 ... 0,65, a mo gepesy (snoms Boaokra) 0,62. K ceoiiciBam mryd-
HBIX TPYSOB OTHOCATCS! XPYNKOCTH (HABPHMEP, H3AeHH H3 cTeKna);
BO3MOKHOCTH MEPEKATLIBAHHA 3-8 OKPYIIOCTH hopMbl (apOy3bi);
3arpsA3HEHIIOCT b, CKJIOHHOCTH K NBUVIEHHIO (MELIKH C LEMEHTOM); B3PbIBO-
1 IOKapoONaCHOCTh (GOYKH C FOpIOYMM); HAMHYHE OCTPHIX BLICTYNOB,
NOBPEKJAIOILKX KOHBEHEPHYIO JIEHTY; HaJuil¢ ONOPHON NJIOCKOCTH
HJIH OOPHBIX pedep; yCTONYNBOCTh B TPAHCIOPTHOM MOMOKEHHH HT. 1.

Hacvinseie rpyapl. Haceimuele rpyasl (uevedt, pyaa H T. 1)
COCTOSIT H3 YaCTHU (KyCKOB) pasauynoii ¢popmbl. OCHOBHBIMH CBOHCT-
BaMH, XapaKTePH3yIOUIMMH IPY3 KaK CBUTYUYIO CPeiy, ABJSIOTCS KpyIl-
HOCTb YdCTHI, HACKIMHAA MIOTHOCTb, ChIIYYECTb, KO(M(HUHEHT BHCLI-
Hero Tpeuus (ra6a, 1.4).

Kpynrocmey uactuusl onpesensercs ee HanGOMbLIINM PA3MEPOM
(anunoit) ay B b > ¢ (puc. 1.1).

Hachinuble rpyssl cocTosii M3 44cTHI OOLIYHO HenpasmibHoli
(OPMEI I PA3AENSIOTCA HA PAIOBBIE W COPTHPOBaHHbIE. Jlna pasorbx
TPY30B a,,,.élx/a,,,,,, B> 2,5 (fHe Qmax ¥ Gmyn — MaKCHMaNbHBIH 1 M-
HHMaAbHbI] DPA3MEphl YacTHI), MV COPTUPOBAHHBLIX Amax/dmin == 2,5.

Hacrinusie rpyser xapakrepusylores pasmepom @’ THIHYIOTO Ky-
CKa. ﬂ.;{m COPTHPOBAHNLIX PPY30B 34 THOHYHBI KyCcOK NPUHHNAIOT
CPEIHUil 110 pasmepam:

a = (Amn + amax)/Q’ (1.7)

v

Puc. 1.1, Pasveps uvactausl pacuinioro
rpyaa

AN PAKCBERIX rpysoB
a’ = (0,8 oo l) Qmpye

Jlna psnoBeX rpysos pasmep @’ ONPEACNIIOT B 3aBHCHMOCTH OT
conepaxanns A,, Y%, B npoGe kycxos pasmepom 0,8muy - Omage
Ipu Ay =10 %, @' = amy; 0pu Ay <10 % a' = 0,8amx

B sapucnyocTn or pasmepa @' (MM) HacBIIHLIC TPY3bl pasjensior
na ocofo kpynmokycxonsie (a' B> 320), xpynnokyckoswie (160 <
< a' < 320), cpennexyckorie (60 <a' < 160), MeaKOKyCKOBBIE
(10 < @’ < 60), kpynuosepuncrsie (2 < a’ < 10), mMenxosepHHCTRIE
(0,5 < o’ < 2), nopomxoobpasnre (0,05 <a' < 0,5) u nbueBuA:
mrie (@' < 0,06).
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1.4. XapakrepHCTHKA HaCBUTHBIX FPy3oB

Marepuan | K ospunent
Hacuinnasn | Kosdduuuent noBepx- S edIurD K & Ma
Toys | notueetup. | mymentery | Taeetr | UL |
Anamur [1,58,, 1,7 | 0,6...0,65| Craas 0,58 * | 1,2 50
TIOpOLIKO006- Ilepero 0,60
PasHBbIil Peanua 0,63
Beton 0,55
Tunc 0,81...1,6 |0,58,.,0,82| Craap [0,61...0,78| 4,5 =
Taunosem | 0,9... 1,07 (0,54 ... 0,56 » 0,42... 0,54 | 1,2 [10..80
NOpOLIKO06- Hepeso | 0,45 ... 0,53
pasHblit Pesuna | 0,46 ... 0,48
Beron 0,5
T'pasuit 5y ) 0,49 ... 1,0 Craan [ 0,58 ... 1,0 — —
Bemns ¢op- (0,84 ...1,3 [0,58...0,73 » 0,46...0,71 | 1,3 300
MOBOYHAS "
3ona 0,4..09 |0,84...1,2 » 0,6.,085| 1,7 L=
Hssectnax | 1,19 ... 2 0,57 ... 1,26 | Hepeso 0,7 1,2 | Zo 100
Koxke 0,36 ... 0,530,52 .., 1,19| Crans [0,47...0,53| — —
Kouuentpar | 1,1..1,26| 0,6... 0,85 » 0,3...0,68| 1,2 100 ...
Hedesuo- 200
BRI .
Myxa 0,45... 0,7 [0,57 ... 1,16 » 0,49 ... 0,65 | 1,1 50
Onmaxkn  {0,16...0,3 | 0,6... 1,5 » 0,39...0,83 1,3 [30...360
JpeBeCHblE » 0,32 ... 0,8 1,2
Tecox 1,23 ... 1,9 ]0,57 ... 0,84 | Peauna |0,46 ... 0,56
Beron |0,58 ... 0,84
Coms 0,72 ... 1,85 (0,57 ... 1,2 | Pesuna 0,63 1,1 —
nopapennas
Topd 0,29...0,8 ]0,62,..1,19| Crams |0,45...0,75 — —
IHepeso |0,35 ... 0,80
Yroan 0,6..,0,95 0,51 ... 1,0 Craap | 0,29... 0,84 | 1,2 | o 100
KaMeHHbIl Hepeso | 0,84 ... 1,00
Peanna | 0,55 ... 0,70
Berton ,6... 0,90
Lement 09..16 | 0,5...0,84| Craas [0,30...0,656| 1,2 | Mo 150
Hepeso | 0,30 ... 0,40
Pesuna 0,64
Berou 0,58
Mnaxk 0,6..1,0 10,56..,1,19| Craap | 0,4...1,19 | 1,3 —
Jlepeso 0,3
Pesuna | 0,46 ... 66

Pacnpenenenne KkyckoB no KpymHOCTH (TPaHyJOMETPHUECKHIT CO-
cTanp [‘|)y3()l!) onpeensaioT MeToAOM CHTOBOIrO aHa/nusa: B3ATYIO npoﬁ_v
nponyckamioTt Hepes pasinyHple cHTa ¢ NOCTEeNEeHHO YMEHLINAIOUIHMHCS
OTBEPCTHAMN W nojyyaioT pasnnduble Gpakiuuu. PsnoBofi HackMHO
Ipys npejcrapiger coGoit cmech (pakUuil pasnuyHON KPYNHOCTI.
I'pysbl, coneprraune ToaKO NbIIEBHAHBIE H NOPOMKOOGPasHLIE (pai-
1N, HASBIBAIOTCS MENKO(PPaKIHOHHBIMH.

s onpejenenns rpaHyJoMeTpHYECKOTO COCTABA M3 MACCHI Ha-
CLINHOTO rpysa Gepyr npo6y B pasHBIX 4acTAX lwrabensi. Macca Bhi-
YEPNLIBAEMBIX NOPUMHA 3aBHEHT OT KPYNHOCTH THOHYHBIX KYCKOB
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(uacTHL) rpy3a M pacrer c yBe-

DR — 7 JIHUEHHEeM  KPYDHOCTH: AAf

min :

S ——— 0w  MeaKoppaKUMOHHBIX — Tpy30B
siw \ > @ §  wmacca npobel paBHa 1, a1
S_w 3 20 FS  MeJKOKYCKOBEIX 2, /15l Cpe/ile-
BSw \\ N - é0 88 KYCKOBBIX 3 ... 4 H aus Kpyn-
~~
paa NS #SE  HOKYCKOBBIX HE MeHee 5 Kr.
8BS T T a0 7200 teragin’ 'S S Takue ke 0o pasmepy

Menrue | |Meaxo| — Cpedne - Kpynro- nopuuu Gepy1 H3 NoTOKA JBH-
u | \kyckoi Kycrobue KycKagore o
(rIAeRus e Bile g JKyulerocss  rpysa, npHuem
A [ anyuu % z

sl ychobue ppasy BXOJIHOE OTBEPCTHE NPHEMHOTO
nucmele) cocysia JIOVIKHO — MOJHOCTLIO
: : ye-

Puc. 1.2. Tpaduk rpamysomeTpuueckoro K AE bR O DEHHDEIES
Gocyana) Tackiitiont g yan: P nue notoxa. Oro6pannbie nop-
7 — PAROEOIO; — — — ~— coptHpopan- JHH rpysa nepemernBaloT
HoTo crocofoM  KoJbLEBaHus, Ha-

3BaHHLIM TakK DOTOMYy, 4YTO

EHayaze BCe MOPUHM YKJ2JLBaloT B BHAE IUHPOKOro KOJbIA
Hd TODPH2OHTaNbHBIN nomocr. 3aTeéM ONEpaTophl nepebpachiBaioT
NOpUHH TPy3a B LEHTP Kosbla, 06padys OOLLYI0 KOHHYECKYIO Kydy
(npu  Gonmbmiom oGbeme paGoTbl 5Ta ONEpalus MOMKET BRINO/-
HATLCS OJHOKOBINOBLIM morpyauiikom). I'py3 u3 Konmyeckoil KydH
CHOBA pasiBHraioT W (PMHPYIOT B BHJE NEPBOHAUAJLHOTO KOJbIA.
Tpouece mnosropsiior He wmeiee Tpex pas.

Coxpamaior npofy cnocofamy KBapTOBAHHA HJH BBIUEDMLIBAHMSL,
npu KBapTOBAHNII KOHHYECCKYIO KY4y NeJsiT llOCKUl"l Ha 4YeTeipe CeK-
TOpa: jiBa NPOTHBONOJOZKHLIX CEKTOpa yHalsior, a ABa OCTABIIHXCS
COENNHAIOT B ofulylo KoHHYECKylo Kyuy. Ilpouecc mosropsercs /10
TeX nop, noka ne GyAer AOCTHIHYT TpeGyeMbii 061eM npobhl. Briuep-
NEIBAHHE NPUMEHSIOT 0pH B3ATHH NPOOLI MENKOPPAKIHOHHLIX M-
Tepuance. Ono 3akmoyaeTcs B CAEAYIONEM: 0TOGpPaHNyIo npoby pac-
NPELLNAIOT POBHBIM CJIOEM N0 FOPH3OHTANBHOMY HACTHIY H ¢ [OMO-
IBIO PEilKH Ha MOBEPXHOCIL CJOS HAROCAT Kpaaparnyio cerxy. M3
Raz10ro kpaapara Gepyr HeGOALILYIO MOPIHIO FPY3a 10 Beeil Tonnnne
GO 1 13 3THX nepuni coetapasnior npody. Ecnn o0bem npobur peank,
T0 1niponece BBLIYEDTLIBAIINS NOBTOPSIOT; TaKasn CA0KHAA ONcpallns
NPOBOAHTCS ANs cayuaen, KOTA4 B WTabeab OTKPLITOrO CKJaja no-
CTYNAioT NapTHii TPpy3a ¢ 3aBeAOMO HEOJHHAKOBLIM [PallyJoMeTpHde-
YECKHM COCTABOM.

ITpu npocensanny nacLINHOrO rpysa 4epes psii CHT uacth npol,
Npolwenan Yepes curo, HaskIBAETCH BBLIXOJAOM CHH3Y, 4 Y4CTh, OCTAB-
mancs Ha cpte, — puixofom csepxy. [lo aannuv curosoro anannza
CTPOAT I'pahii, Xapakrepuayioulii cocTa HaCLINONO Tpy3d No Kpyi-
HoerTy  syckos (pue. 1.2).

Heacunnott naomnocmsio p rpy3a Ha3bBAeTCsl Macca €ro YacTHIL
3annmaenmoro obnema. Hacoimimas naornocts Koaeb/eres ANs

B 11
pa3sy rpys3oB B ouens mupokux npeagenax: or 0,08 r/u® (ans nopo-
1IKOO noi npotu) no 2,4 T/M* (Ans axenesnoil pyae)) m Gonee;
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rpyssl maotTHOSThIO p << 0,6 T/M° HaswiBaion  Jier-
kumy, noaorHoetbio 0,6 < p < 1,1 — cpeannmu,
naotHocteio 1,1 < p < 2 — TANKeABIMH M MJIOT-
HOCTBIO p > 2 T/M® — BecbMa TAMKEJLIMH.

PasnnyaioT MJI0THOCTL rpy3a CBOGOAHO HAackl-
MaHHOro M ymioTHeHHOro. IlnoTHOCTH cBOGONHO Ha-
CHITAHHOTO Tpy3a OMNPEAeasIoT C NOMOIbIO MEPHOrO
cocyna I (puc. 1.3) co wTbipem 2, BOKpPYr KOTOpOro
MOXKeT MoBOpauMBaThcs pamka 3. Beicora cocyna
paBHa ABYM €ro BHYTPEHHHM JAHavMeTpam, 4 BbI- Puc. 1.3. Mep-
cota pamMKH — '/ BbicOThl cocyaa. [Ipu onpenenenun  Hbiil cocyz
HACHLIMHON MJIOTHOCTH KYCKOBBIX TpY30B JHAMETP
cocyaa Ao/KeH He venee uem B 10 pa3 nmpeBhIuaTh pasMe) THIHYHEIX
KyckoB rpysa. IToBOpOTHVIO pamMKy yCTaHABIHBAIOT TaK, 4YTOOBI ee
CTeHKH ABJAAJHCH NPOJOJZKEHHECM CTEHOK cocyaa. B cocyan Hacklmalor
rpy3 10 BepXa paMKH, MOCAEIHIOI MOBOPAYiBAIOT BOKPYT WILIPH,
W oHa cpesaer uanniex rpysa. Ocrapumiics B cocye rpys B3Belul-
BAIOT M ONpeieNsiiol ero MIOTHCCTh N0 (opmyJTe

p = My/Vy,
rpe My, — macca rpysa B cocyne, kr; V; — oGrem cocyna, .

Jlas onpezesienns NAOTHOCTH AHHAMUYECKH YMNJIOTHEHHOTO Ipy3a
MEepHbLIH COCYJl YCTaHABANBAIOT HA BHOPALUHOHHBIA CTOJ H 3aMOJHSAIOT
rpysom fo Bepxa pamki J. [lpn BKJIOYeHHH BHOPALHOHHOTO CTOJA
ypoBenb Ipy3a B paMKe MOCTENEHHO CHHKaeTcsl. B paMKy noGaBasiior
rpys 0 TeX Nnop, Moka CHHMEHHE YDPOBHS HEe NpeKpaTHTCs. 3aTeM
BHOPAUHOHHBI CTOJN BBIKJIIOYAIOT W MOBOPOTOM paMKH & Cpe3aior
naginex rpysa. Janbiie ReficTBYIOT Tak ke, KaK [pH OMpejese-
HiH [JIOTHOCTH CBOOOAHO HACHITAHHOTO Tpy3a.

Otnowenye MIOTHOCTH Qy ANHAMAYECKH YMUIOTHEHHOrO Tpy3a
K [JIOTHOCTH TPy3d, CBOOOJHO HACKINAHHOTO, HA3BIBAETCS KO3((uiti-

CHTOM YINIOTHCHHS:
Ky = py/p. (1.8)

[110THOCTBIO HACHIMHOTO FPY3a HAZBIBAETCH CPENHAA MINOTHORTH
(yaenbnas macca) ero TEepAblX vactui. s ee onpejpenenus pase-
IHBAIOT HOPLIIO HACKIMHOLO TPY3a W CMCIIHBAIOT € JKUAKOCTLIO Ompe-
neqiennoro obbema, CMauuBaloweil, Ho me pacrsopsioweil rpys. 3a-
TEM  HAXOJAT 0O0BeM noayuennofi cycnensun. [lIoTHOCTH Onpeia-
JI0T N0 (opmyJe

$2.50

Py = /Hrn/(vc ==

{
rae My, — macea nopuitin rpysa, Kr; Vo 1t Ve — o6nentnl cycnesann i suziocti, M3

Cumyuecmy rpysoB XapaKTePH3YETCs 3aBHCHMOCTBIO NPEAE/IbHLIX
KacaTebHEIX Hanpazeniii v oT HOpMalbHOTO HaNpsKeNHs G B TOJILE
rpysa (puc. l.4), KOTOpPYIO CTPOAT NO pe3yabTataM HCIHLITAHNN Ha-
CHINHLIX Tpy30B Ha Tpubomerpe (puc. 1.5). JKenoS § u pamky 3
3anoNHAIOT rPy30M; NOPUHIO MaTepiala, Jexkaluyio B pavke 3, npi-
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4
T2 3
D5 ! 9
0 G 6 0 G
@) 4)
Puc. 1.4, 3aBacumocTb Npesedibiioro KacaTebHOrO Halpsikes
H1s T OT HANPsLKEHHsT O B TOJWE Ipysa:

a — An5 CBASHLA (IAOXOCLITYYH:) TPY30DB;
CHIY4YH%: T[Y80B

6 — AAsA  EUCAALIO

HUMAIOT K MaTephady B zeq00e 5 NPHKHMHBIMM nuactunavu 2.
Payka katkamun 6 onupaercs Ha Hanpasasiomne /. Ona coepnnena
€ TPY30BOH uyamKkoil 4 WHYpPOM, NMEPEKHHYTHIM YEpes OTKJIOHFIOUHH
G10k. Ha rpysosyio uamky crasar rups. [1og MX Ts1KecTbio paMKa
JBHJKETCA, W NPOHCXOLUT Cpe3 MaTepuaJfa.

Haupsicenna o u v, neoGxoaumple Aas NOCTpoeHHA rpadiika
(eM. puc. 1.4), Buhuncasior no gopmyaam

OGRSl — (T _'Tp)/Fc;

rie Gy — CyMMapHEIil BeC NPHAHMHBIX NAAaCTHH W MaTepuajla B MOJABHKHOI paMKe;
l’c—lmul_l’xa;lh cpesa; To— cnna casura (cst. puc, 1.5); T'p — conporipienie
HNOABHACHON  paMKm.

Ilo onbiTheM sHavenunsi 0 u T CTPOAT OPSAMYIO ac NpejenbHLIX
Kacarennbnblx Hanpsi:kenuil (cm. puc. 1.4, a), kotopas B ofLlem cayvae
TIepeceraeT ocb KOOpAMHAT pbiiue ToukH O, YTO XapaKTepH3yer Chs3-
HOCTE Tpysa., Orpesok Oa onpejenseT HAYalbHOE CONPOTHBICHHE
CHABHTY Ty, Ilnsi mpeanbuo chimyanx rpyzos T, = 0 (cm. pue. 1.4, 0).
Yron ¢ nasmpaercs YIVIOM BHYTPECHHErO TPEHHs, a TAHICHC 3TOro
YINa — Kos(phuunenToM BHYTPEHHEro Tpenus f (g =1.

Hauanbuoe CONPOTHBACHHE CABUTY PACTET NMPH NOBLILCHHH M€~
HOYHON B/IaKHOCTH MENKO(PAKUHOHHBIX [PY30B; MpH BEPXHEM Mpe-
A€ TIVIEHOYHOH BJAYKHOCTH HAua/AbHOe CONPOTHBJAECHHE BAAMKIOrO
I'pysa BO MHOTO pas GoJblie, YeM HAUANBLIOE CONPOTHRIICHNE TOIO Ke
fpysa B cyxoMm coctostmnn. Hanpuvep: anarTnioBeii Konuenipar

2
/ Tons 3

\‘

1

Pue, 1.5, Cxema 1puGumcipa
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/)(.{ ; 7 t// s = :

Puc. 1.6. Cupenesenne yraa ectecrsed-  Puc. 1.7, Yrap nacbluasns u oGpyiienns
HOTO OTKOCA I'j1y3a

npu Baaxuoetn 1,6 % mmeer 7, = 500 ITa, a B cyxom COCTOSHIH
T, = 5 Tla.

Ilna XOpoWO CHIMYYHX TPY30B, COACPIKAUMX MeaKHe (paxuuu,
B CYyXOM COCTOSIHHM Ty = 0, a B yBaakHeHHOM T, = 150 ... 400 [la
1 6osnee. Eciii rpy3 He CONEPIKUT NLIIEBHAHBIX H MOPOIIKOOGPA3HLIX
dpakuuli, TO YBJIAXMHEHH® HE BbI3bIBAGT [OBLIIEHHS CBA3HOCTH.

Yron ¢, (cm. puc. 1.4), ofipasoBannbiil mnauel Oc ¢ ocblo abeunce,
HA3LIBAETCA YIVIOM BHYTPEHHEro CABHMId, a €ro TaHreHe — Kozdidu-
LHCHTOM BHYTPEHHEIO CABHTA fy:

,u = g q, = f+ T,/0. (19)

Crinyune matepnans, y KOTOPBIX NpsMas OpelesbibIX Kacalelb-
HBIX  HANPAZMCHMIl UPOXCANT uepes nadano Koopauuat O (oM.
puc. 1.4, 0), HasLIBAIOT NACANTBLHO CHINYYHMH, APYTHE — CBA3HBIMII.
Jlns njeanbHo CHIIYYHX TPY20R KOI((MHMLHEHT BHYTPEHHEro CHBHra
pasen Kos(prunenTy BHYTPeHHero Tpenus, T. €. f, = f, uro cienyer
u3 ypapuenua (1.9), ecnn B Hero nojcraButh T, = 0

JLis mjaeanbHO CHIYYHX TPY30B YrOA4 BHYTPEHHErO TPeHHS ¢
paBen yray ecTecTBeHHOro 01K0ca oy, KOTOPhIl MOKET GbiTh ONpenenen
cnocobom, nokasanupv na puc. 1.6, uanugp I crapat ua nioc-
KOCTb 2 1 JIOBEPXY HANOAHAIOT FPy30oM. 3aTeM LHIHHAP MEATenHO
NOJIHIMAIOT, MPH 3TOM HAXOAALIMICS B HeM IPy3 pAaCnoJaraercs (o
YFJIOM €CTECTREHHOTO OTKOca o, Jlisi CBASHLIX TPY30B yroJ ecrecT-
BEHHOTO OTKOCA 00Jblle, YeM yroJ BHYTPEHHEro TPEHHsl, H SABHCHT
OT €rocoba (hopMUpoBailg OTKOCA: NPH HACKHIIAHNH CBEPXY 00pasy-
eTCA yroj naceimanns o, (puc. 1.7), a npu oGpylenun — yrom o6-
pywenusa eqs. Ipu arom

lgc/,“=[+_TL=_,_

hpg 2 ( -10)

hipg
hpg — 4,7, VT’

g clop = (1.11)

rie h — puicora OTKOCa; £ — YCKOpeHue CBoGOAHOrO najieHIs; AD — ocuHopanne
TPEYTro/iLHOro wrateas.,
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K yrny BHyTpeHHEro cABHTa
OM11120K N0 3HAYECHHIO S((PeKTHB-
Helii yron tpenns 6, [4]. Has
€ro MOCTPOEHHs dYepe3 T0UKY C
(puc. 1.8) MHHHH MpeaeNbHbIX Ka-
caTeqbHLIX HaNPSYKeHH I CBS3HOTO
HACBITHOTO TPy3a NPOBOASIT KPyT
Mopa. KacareabHas, npoBezeH-
Has 03 Havama Koopauuar O
6,46, K 3TOMY Kpyry, 06pa3yer c ochio

abcuuce Hekomblil yron 6,, KOTO-
1Puc. 1.8. Moctpoenne sddertusroro yr-  PbIl ONPEAGTSIOT H3  (opMyJibl
E e sin b, = (0, — 6,)/(0; + 0y),
rjae 0; H 0, — [JIaBHLIe HanpaenHs.

Coinyuects rpysa xapakTepusyerca KOI(QHIHEHTOM OXBHK-
HOCTH /m’, KOTOPLIil p4BEH OTHOWIEHWIO FMIABHEIX HAMpAKEHMil Oy
it 0, (cm. puc. 1.8): m' =-0,/0,.

Kosipnunent nenpnznoern upeansuo ceinyuero rpysa

My, = (1 —sin @)/(1 +sin @) (1.12)
HIH npubaiKenno
miyy = 0,18/, (1.13)

TAC ¢ — YTON BHYTpeHHETO TpeHis.
K03¢(p"ull@HT NOABHIKHOCTH CBA3HBLIX FPY30B 2aBHCHT OT Hauallib=
HOro COHpOTHDJlEllHﬂ CABHTY T,

m’ = Ny, — ;a—"l(l — M), (1.14)
Tie "1,’,‘,1 — KOB(I)[I)IIIIHEHT NOABHACHOCTH IJI€alblo CHIYHero rpysa, nMelomero 10T xe
Kr.)arb(]nuineu'l BHYTpeHHe. 0 Tpeund [, 410 n paceMatpipaeMiit cosiauuii rpys; oy —
HANGOALLIRE TilaBHOe HallpsKeHne B paceMarpupaemMoii Touke.

P_Iauanbuoe CONPOTHBACHHE CABHIY T, MOJKHO HAHTH C [1OMOUIBIO
NPHOCPOB, oNpeneasiomiX MakeHMATbHYIO BLICOTY CBOGOANO CTOSIIEIT
BEPTHKAIBHON CTEHKH H MAKCHMAJABHLI PasyMep CBOA00OPA3YIOUIEro
orieperus (pue. 1.9), Taxoii nputop coctont 3 cocyia I ¢ orKiiHoil
cTenkoil 2. B pavane onpita 3Ta CTEHKA HAXOANTCA B BEPTHKAALHOM
NOJIOKEHHH; COCYN HANOAHSIOT HACBIIHBIM TPY30M TaK, 4ToGLI MHO-
BCPXHOCTD Trpysa Oblia FOpH3OHTAMBHOH. 3ateM OTKHAHYIO CTCHKY
OTKJIONAIOT B Hanpasaenun crpedaku (puce. 1.9, @). Ecan rpys ne
OCBITACTCA H COXpaHsfer BepTHKAJIbHBIL OTKOC, TO OMBLIT HOBTOPSIOT
Lpn yBETNUEHHON BRICOTE HACKLIN A0 TEX MopP, Moka ne Oyaer naiiieHa
M:'g1;.;,'1”;1,71-,11;);1 BEICOTA /'1,,, npH OPEBBILEHHH lm'ropl)ii rpys naunnaer
Q0P YIIATLCSA.

Bl CABHTY OIpeAe/sioT 1o (popmyJe

C  CONPOUTHRJACHHE
T = }Jgjlu/4'
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Puc. 1.9. Onpesesenie MaKCHMaJbHLIX NAPAMETPOB:
a — pcoTs cBofomno crosuell cTeuxn; 6 — WHPHHE cBoAooGpasyiouled I{esH

[puGop Aus onpefenenHss HanGoJblueH IHPHHBL CBOAOOGPA3YIO-
mieil weau (puc. 1.9, 6) COCTOHT H3 BLICOKOTO cOCyAa & C OTBEPCTHEM
B JHHIIE WHPHHOI b, NEpEKPbIBAEMbIM 3a/IBHKKOI 4. B Hayaze ombiTa
3aJBUZKKA 3aKpbiTa, COCYJ 3amoJHAIOT HACKIIHBIM TPY30M; 3aTeM
3a/IBHKKY mepemeniaior, ob6pasys weib. Ilocie Toro kak HeboJbiuas
napTHs rpysa, HaXOJIAIErocs HeNoCPEACTBEHHO Hal LIeJbio, BhITEYET
H3 cocyna, Hal Lenbio o6pasyercs CBoJ. 3a/BHKKY OTKpPLIBAIOT NoCTe-
NEHHO 10 TeX Nop, MoKa He OyleT NOCTUTHYTAa LIHpHHA ILNeJaH, 00ec-
neunBaolas cBOOOJHOE BEITEKaHHE Tpy3a (e3 00pa3oBaHHs YCTOHYH-
BhIX CBOAOB. HauambHoe CONPOTHBJEHHE CABHIY ONPEAENSIOT IO
opmyae

bacpg

=320+ ap)’

rie ag n b — wupusa u aanpa zanGodbliell CROZOOGPA3YIOWENt wweH,

Hauanbioe conpoTHB/IeHHe CABHTY Y OJHONO M TOTO K€ HACHI-
HOCO TPy3d MOMET ObITh PasAHYHLIM B 3ABHCHMOCTH OT €0 YMJIOT-
HEHHOCTH B BJAAXKHOCTH.

BaaxnocTs HachiMHOrO Ipysa w, ONpPENeNAIoT BhICYLIHBAHHEM
Ba510f npohel npn Temneparype 105 °C 1o nocTosinHO# Macck! i Bbl-
HIECASIOT  no  QopmyJde

Wy = (My — my)/my,
e my ooy — Macen Im])llllﬁ JIO 1 nocje npocylnBanig.

Kosgppuyuenm: enewneeo mpenus f, Xapakrepusyer conpoTHBie-
Hie HACBINLIX TIPY30B NEPEMEMEHNI0 OTHOCHTENbHO TOBEPXHOCTH
TBEPABIX TeJl, BLIBLIBAEMOE CH/OH TPeHuf. ETo onpeaensior ¢ noMoubo
Tpubomerpa (em. puc. 1.5). Ha nosepxuoctb ab kaaayr nonocy us
HCNBITLIBACMOrO TBEPAOTO MaTepHana (craju, Jepesa u T. 0.), 3aTeMm
Hajl 310l 10J0COl CTABAT PaMKy 3 W 3aN0JHAIOT €6 HCCAENYEMbIM Ha-
CLITHLIN rpysom. JlanbHeilne ucnbiTaHusi MPOBOAAT TAK Ke, Kak H
npy onpenenenny cun BHyrpeduero rpenns. Kosdduunenr suem-
HEro Tpenus HaXoAar no (Gopmyde

’u = (Tc - Tp)/cm-
19



Ilo nopmanu @®PI' DIN 1055 yrom Tpenmsi HacblMHOTO Tpysa
0 CTEHKH Cuioca SIB/IsIeTcsl (DyHKUHeH yryia BHYTPEHHEro TPeHHA @,
pasMepa yacTHI @’ W pexuMa paGoThl cHioca: ¢, = & @. HizxKe npi-

"

BeJIeHbl 3HaueHHa KodpduuneHnra e”.
Pasmep @'y MM . + v v 2 s 04 ... @ <006 0,06<a <02 a'>02
£

. ] L1 .., 1,78 0,78

NpH SaTPYSKE o o « = » & & &«
4 1 175285 0,6

OPH PasTPY3KE + » + « « o + » &

[Ipn OpHEHTHPOBOYHBIX pacueTax GYHKepOB MOXKHO MOJb30BATHCA
CCAYIOWHM NPHOMHKEHHBIM COOTHOLIGHHEM:

[oo izt [ap sz LoRM BT 120,

7€ f1c, fig, fip — KO3()pHIHEHTE! TDEHHA HACKLITHOIO FPY3a COOTBETCTBEHHO 110 CTaI,

ziepesy, peanHe; f — KO3(pHUKHENT BHYTPEHHErO TpeHHs HACHLIIHOIO rpyaa, K KOTO-

poMy npuOANZKeHHO TplHpaBHIBAeTCH KOI(pduuieHT TpeHns mo GeToHy.

B Ta6n. 1.4 pansl Ko3(UIHMEHTHl BHEIIHEro TPeHHs [, B IO-
KOE, MpH OTHOCUTENLHOM [ABH:KeHHH oHM Menbwe Ha 10 ... 30 %,
a B HEKOTODLIX CJAy4afX MOTYT BEIXOAWTb 3a STH NpeJe/bl.

Kpome OCHOBHBIX CBOWCTB HACHIHBIE Tpy3bl XapaKTepH3yIOTCs
JIHTIKOCTBIO, pEKylleil CHOCOGHOCTBIO, KOpPpO3HilHOCTbIO, Aa0pasHB-
HOCTbIO, XPYMKOCTbIO, CaMOBO3TOPAeMOCTLI0, B3PHIBOONACHOCTBIO,
THIPOCKONHYHOCTBIO, ANOBHTOCTLIO, CJAEMINBAEMOCTHIO H CMEP3aeMo-
CTBIO.

JlunKocmeo HaCLIMHLIX TPY3OB HA3bIBAETCs CBOICTBO MPHJIHIATH
K MOBEPXHOCTH COIPHKACAIOLIErocsi ¢ HUM TBepAoro tena, JIHmKHMI
MOTyT GLITh He TOJIBKO BJIa’KHBIE FPY3BI, HO M CyXHe, HampuMep, cepa
H TalbK JUINHYT K CTaJi, MeJ JHIHET K JepeBy.

Pescywedi cnocobrocmelo 06nanaloT Tpysel, CoCTosULie H3 KYCKOB
€ OCTPLIMH KPOMKAMH; K OCTPOKPOMOYHEIM Tpy3aMm MOZHO OTHECTH
B30PBaHHYIO PYAY.

Kopposudnocms Xapaktepuayer XuMuueckoe B3anMojeiicTBie
BJIaZKHBIX HACHITHLIX TPY30B (30JILI, Mecka), 4 Takxe HEKOTOPHIX Cy-
XHX TPY30B C M4TepHANOM CTEHOK GYyHKEpOB.

Abpasusrocms HachMHBIX TPY30B Hpeictapiser cofoil Hx clo-
COOHOCTh H3HALIHBATH CTEHKH CHYCKHBIX JOTKOB 1 Gyniepop, paGo-
Ulle OpraHLl 3aTBOPOB H muTaTeseii. 3HaunTe/LHON adpazHBlioOCTLIO
00/1aIa10T anaTHTOBLLl KOHUEHTpAT, GOKeHT, Gypa, 30/a, KOKC, OKICH
AJIOMHHHST H KpeMHNs, pyja, (opMOBounas zemisd, neMent n ap,
YmepenHo aGpasuBHEIMH SBJAAIOTCS KaMmeHHbii yronb, aepio. He-
a0pasuBHBIe TPYsBl (WiCTBIEe KAYOHH Kaprofess) MOryT npnoipecti
cBoiicTBa aGpasHBHOCTH NPH 3arpsigHEHHIl MeCKOM o JpyTiii abpa-
SHBHBIMH IPHMECSIMI,

Xpynrkocme XapaxTepisyer CBOHCTBO YacTHIL TPysoB [OABEpra-
ThCS paspylenio (IpooaeHiio) B npouecce nepemeilentis, norpysxn
M BLITpY3KH. XPYOKHUMH TpysaMi fBJAIOTCA KOKC, aHTpaint, ce-
MEHHOe 3epHO H T. II.

Casto050320paemocins — CBOICTBO HEKOTOPBIX HACKIMHBEIX TPY30B 8a-
roparbcs [OX JeiicTBHeM TelJoThl, BblieJsioweiics npH mpore-
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KaHHH B HHX XHMHYeCKHX mpoueccoB. K camoBosropaioliiimest rpysam
OTHOCATCS BJAQXKHBIH YTOJb, ONHJKH, CTPY’KH H APEBECHbIE LLCHKH,
KapGii KaabIis, cepa, MpoMac/AeHHbe MeTanIuuecKie ONHIKHE H T. M.

Bapoigoonacrociie — CBOIICTBO COOCTBEHHO B3PBIBYATLIX BEIIECTB
(nmopoxa 4 T. 0.), a Takze IPy30B (KpaxmaJja, MyKH, OIHJIOK JpEEec-
HLIX, 3€pHa, yras § T. A.), BbUIEAAIOUNMX ObUIb, CNOCOOHYIO B3pHIBa-
ThCSl, U TPY3CB (CeMHTPBI, GepTOJETOBOH COJIH), 0OPA3YIOUiHX B3PbIB-
yaThie CMeCH C JAPYTHMH MaTepHalaMH.

Tuepockonunocme XapakTepH3yeT CBOHCTBO TLpY30B BIIHTBIBATH
Brary. [HTPOCKOMIYHBIMII SBASIOTCS NOBapeHHAas COJb, aMMHauHas
ce/UTpa, CyXHe APEBECHLIe OINIKH, TeXHHUECKHI CyJqbdar HaTpHs,
cynepgochar u Aap.

Sdosumocme TPYs0B YUHTLIBAIOT NO CHEUHAJLHLIM TEXHHYECKHM
YCIOBHSM, KOTOpbIE HEOOXOMMO BLIIOJHATL NMPH HPOEKTHPOBAHHH
MalnHel, Kpove sA0BUTLIX TPY30B (CBHHIOBLIX OeJIHJ, MBILIBSIKOBHC-
TOKHCJOr0 Kallis, COMiH MBIIbAKA U NOPOWIKOOGPA3HOro MbIIbLAKA,
(TOPUCTOrO HATPIHA, CeMsiH K/CLEeBHHLl U Ap.), K BPEAHBIM VIS 310-
poBbs padounX, COCAYKHBAOLINX OYHKEpPHLIE YCTPOIiCTBa, OTHOCS-
TCS  MbIISEE TPYsbl, CHOCOOHBIE BbI3LIBATL 3aBoJeBaHHsl IVas,
OPraHOB AbLIXAHNS 1 HEPBHOIT CHCTEMb! (XJA0PHAsSH H3BECTD, NbIIEBHIHBIH
KPHOJIUT, UEMEeHT H T. I.).

Caeacusaesiocnip, T.e. CHOCOOGHOCTb HYACTHU HEKOTOPBIX TPy30B
(nanpumMep, [IHB, H3BeCTH, (IOTENHOHHOTO KoauejaHa, MNOPOLIKO-
ofpasnoii OKMCH LHKA H KPeMHHsS, COAbl, LEMeHTa H Jp.) TepsTh
HOABHYXHOCTL 0PN AINTEALHOM XPaHeHnn, HeGJaronpusaTHO CKasbl-
BaeTC NpH Xpanenun rpysop B GYHKepax, KOKyXaX KOHBEIepoB u
JAPYTHX NOJACOHBIX EMKOCTSX.

Ilpn noBLILIEHHEON BJAXKHOCTH OCOGEHNHO CKAOHHBI K CJIEXKHBAHNIO
caxapuiil necoxk, Kamenunas cojb. XpaHEHHe B TeyeHHe HeCKONbKHX
CYTOK CBASHLIX TPYS0B BBISBIBACT yBEdHUEHHE HauyaJbHOTO CONpPOTHB-
JeHua cABHTY B 5 ... 8 pas; Xopowo ceimyuie rpyssl (cyXoii necox),
He HNeIole 1avyaJbHoro ConpoTHBACIINSA CABUTY B OOBIYHOM COCTOSI-
Hil, 0Py J0JAroM XPaHeHun npHo6peTaloT HayasbHoe CONPOTHBICHUE
capiry 150 ... 200 Ia,

Cuepaaesocniv. BO3HIKACT NPH XpaHEHUH BJAAZKHBIX TPY30B NpH
OTpHNATENLHOI TeMneparype okpyzaioweii cpensl. Cvepaalotes Gok-
CIITLL, TV, TpaBiil, 3arpAsHelubli NIHHOI; paspbIXenHbiii rpynT,
pyia, KOKCoBas Menoub, NeCoK, CepHbll KomuenaH, maak, KOHUeHTpa-
T, (uriocer. Chepaaiine yenoxnsaer norpysky H BIPPYSKY TPY30B.

Ipu neperoake uepuoii n nserHoil pyast, yrisi, GOKCHTOB U cep-
HOro  KoJejana Ui NPeJoTBPAeHHs cMep3aHns pPeKOMeHJyeTcs
NPUMEHSITL HETAlenyio 13BeCTh, NOBAPEHHYIO COJb, JAPEBECHBIE OMNH-
JIKH, COJOMY, Kamblll, OTXOJABI CeHa, TOPMHANYIO Medoub. Mapects u
COJTL HAJI0 PACCHIMATE POBHLIM CJIOEM M0 MOJY BaroHa, a 8aTeM Nepechl-
narh UMH OT/JeJbHLIE CJOW TPy3a yepes KaxJLle NoJMeTpa BBICOTHL,
TpunmenaeMeie /uIs DOCJOMHOI NepechiNK TPyaa ONHJIKH, CCUKA CO-
JIOMBI 1l KAMBII JIO/UKHBL OBITb CyXuMH. YTOOHI NOJABL30BATLCA STHMH
CpPEACTBAMH, TPY300TNPABHTENH JAO/KHLI HMETh CYWMJKH, a TAKWKE
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CKJIabl YKa3aHHBIX NPOQHAZKTHUECKNX CPEACTB ¢ NsTHAHEBHBIM 3dla-
com. Ha mectax BhIrpy3KkH MpHMeHsloTCS BHGpATOphl, MHeBMATHYECKHE
MOJIOTKH, CBepJia, NapoBble MHKH H OYPOpbIXJHTEJbHLIE MALIHHEL
Ina npelynpexieHusi cMep3aHHsi 'Pysbl MpeiBaplTeNbHO MNpPOMOpa-
HKHBAIOT HaH npocywnBaioT. [IpovmopaxkuBanne npon3BoAHTCsA HA OT-
KPHITHIX TWIOMAJKax npH Temnepatype —b5 °C u Huxe A0 TeX 0Op,
NOKa rpysbl He NpeBpaTATCs B JIErKO OT/essiouHecs: OHH OT APYroro
KYCKH WJIH YacTHIBL. JTOT Crnocod TpeGyer 3aTparsl ciJjl Ha rnepeJsona-

Y BaHue,
Caexapunecss W cvepswnecs Cpysbl, o6pasys MOHOJNT, 3aKymo-
PHBAIOT OTBepcTHs1 GyHKEpOB, M[PENsTCTBYsI HX OMNOPOCHEHHIO.

1.2. COCTABHbIE YACTH KOHBEWEPOB
C TUBKHM TArOBbLIM 3JIEMEHTOM

1.2.1. BUEbl M HA3HAYEHME COCTABHbIX HYACTEN

OcHOBHLIMI COCTABHBMH 4acTsyH KoHpefiepop C Ii0-
KHM TATOBLIM 3JI€MEHTOM ABJISIIOTCA MA2066 1 5A€MeH/M, BOCHpHHHMA-
Iomui ycnuie, Heo6XoAnMoe LIS Nepemeluenns rpysa (Taropce ych-
JIE), H 2pY3OHECYLUUC saeMeHMel, Ha KOTOPLIX pacnoaaraercs (B JeH-
TOYHBIX, NNACTHHYATHIX KOHBCHEPEX) HJH KOTOPLIMH MEpejiBHraercs
(B CKpeOKOBLIX KOHBeliepax) TpancnopTHpyemblii rpys. B konpeiiepax
HEKOTOPLIX BHAOB (JCHTOYHLIX, CKPEGKOBBIX € KOHTYPHBIMM CKpeOs
Kamu) ¢ yHKIMI TATOBOTO H HECYILEro 3/eMeHTOB BLINOJIHACT OAHH
MA20Go-recywull saesenm (JAenTd, leflb ¢ KOHTYPHBIMI CKpeGKasu).
Beckoneunbiil saMknyThIl TATORLIT S/AeMENT MOMKET pacnogaratbes
B BEPTHRANLHON NOCKOCTH (BEPTHKAJLHO 2aMKHYTEE KOlBeiieph),
B FOPHBOUTANILHOM IIOCKOCTH (FOPH20HTANLIO 3aMKHY TBiE KOHBeliephl)
WIH B 00eHX 3ITHX NJOCKOCTAX (NpocTpancTEellble Kotpeiiephl).
Y3es, oGbennsiomtiit TATOBLIT 1 HECYIUHe AeMEHTLI, HA3LIBAIoT
NOJNOTHOM (KoHBefiepHas Jienta JeHTOYHOTO KOHBeficpa, naacTiiyas
TOE NOJIOTHO NAACTHHYATOrO KOHBEiepa, JecTHIYHOe W CTynenyaToe
HoJMoTHO 3ckanatopa), OtaenbHble YUACTKH NOJOTHA HA3LIBAIOT PET-
BAMH. Paznnuaior seten: paGouyio, HeCyniyio win nepejiniraiouyio
TpancnoprTupyembiii rpys, Xoaoctyio (NopoiisKkoBylo), He necymyo
IpYy3, BEPXHIOI0 0 HHIKHIOW (Y BEPiNKAALLO 3aMKHYTHIX Konpeilepon).
EPTHKAJbHBIE H OOKOBLIC HAFPYSKH OT NOJGTHA € PY30M BOCHPH-
HUMAIOT 0noprele u necyuyue KOHCMPYKGuw: POJIHKOONHOpL], KOJecd,
KaTKIl, KapeTkn, pesibChl, HANPaBAAIOULIE WHHB] B KOHTPLIR (111 HLT
Ha/t KoJiecamH, KaTkamu), Keqno6a (CkpeGronbie Koupeiieps:), MeTaio-
KOHCTPYKIHH, paMEL
Jlas cosjanna npeapapnTeahHOTO HATAMK HHA TATOBOIO 3JCMEHTA
C UeJILIO nepejayn TpefyemMoro TIroBoro yeudana B Mampnax ¢ (puk-
LHONHLIM NPHEOJAOM (B KoUReliepaX I 3JeBatopax C TATOBLIM 3JIeMeH-
TOM B BHAE JIEHTHI Wi Kanarta, B UEMHHIX 3JeBaTopax ¢ raajikuMH
VJNEIVH IKHBAMH BMECTO 3Be3/0YEK) ycTpaneHust npoBncanus
noJoTHA, o6ecnevernsi GECHPensiTCTBEHHOro cxoia uenefi co




3Be3oueK, CHIIKEHNHs UIYMa, TOMYKOB, PHIBKOB H BHOpauuii Kouaei-
epbl ¢ TIFOBLIMH SJIEMEHTaMH CHAGKAIOT HAMANCHBIAIL YCmpo temearu
(Fpy30BBIMIl, BHHTOBLIMH, MPYIKHHHO-BHHTOBLIMH, NHEBMATHYECKHMIL,
THAPABIHUECKIIMH).

TsroBoe ycuane, HeoOXoauMoe JJIsl MepevelieHHs MoJoTHa KOH-
peilepa BMECTe C TPAHCMOPTHPYEMbIM TPY30M, CO3ACTCA npUSOOOH.

s oGecneyennsi paBHOMEPHOIl 3arpyskn Mno WKPHHE MOJOTHA,
yCTpaHeHus npockineil TpaHCIOPTHPYEMOro Tpysa B yHKTax 3arpysku
H PasrpysKi, CHHZKEHMs NOBPEXKIEHHs HX TATOBLIX H HECYLIHX SJe-
MEHTOB B YKa3aHHBIX IYHKTaX, yMeHbLIeHHs CONPOTHBJCHHH IBHe-
HHIO [OJIOTHA KOHBeHephl CHAGKaIlOT 3aepyS0HHbIML U pa3epy30HHbLMY
yempo dcmeamu.

YTo6LI NOBLICHTD 1aJIe’KHOCTh, 6e30MaCHOCTh U 3KCIIyaTalHOHHYIO
TeXHOJIOTHYHOCTL KOHBeiiepoB C THOKHMH TATOBLIMH 3Je€MeHTaMH,
NPHMEHSIIOT o4ucmumenstote (B JEHTOUHBIX KOHBeHepax) H cmasouHble
(B LEMHBIX KOHBefiepaX HEKOTOPBIX THIOB) MPUCNOCOOACHUS, YCMpPOU-
cmsa Gezonacrocmu, 6ecossle u 0o3upyroujue yempolcmea.

1.2.2. TSATOBBIE 3JIEMEHTBI

Pa3HoBuHOCTH, NMpeMMyIECTBA H HEAOCTATKH THTOBBIX
anevenToB. B KauecTBe TArOBBIX S/EMEHTOB KOHBEHEpOB HCMOJb-
SYIOT ACHINbL, WapHuprble yenu U Kadarnot.

[IpenmymiecTBaMu JIEHT ABMASIOTCS COBMeLleHIe (yHKIHI TATCBOTO
Il HECYIILETO 3JIEMEHTOB, OTCYTCTBHE H3HALIHMBAEMbIX LIAPHHPHBIX COM-
pazennii, GecllyMHOCTb PaGOThl, BO3MOXKHOCTH HCMOJbL30BAHHS NPH
BBLICOKHX cKopocTaXx (10 8 m/c), Goablias coGCTBeHHAs wWHpHHA (10
3000 mm n GoJee), mMalasi Macca Mo CpaBHEHHIO ¢ ofulel maccoil Ts-
FOEO-HECYUIX 3/IEMEHTOB HENMHLIX KOHBEIepoB, MNpPOCTpaHCTBeHHAs
ridKoCTL, obecrneyenie NPOH3BOANTENLHOCTH KoHBefiepa 10 30 ThIC,
T/4 1 paccToAHNTT TPAHCIOPTHPOBAHNA 10 5 KM B OJHOM CTaBe H 10
100 1 B cHeTeMe H3 HECKOJBKHX KOHBEfIepOB, YTO HeAOCTHIKHMO MpH
APYTHX BHAAX TATOBLIX 3JEMEHTOB.

IC Henocratkam nient oTHOCATCA (DPHKUHOHHEI Cnoco6 nepenaun
TATOBONO yCHJINA, TPeOyloumnii GOJbILIOT0 HAYadbLHOTO HATSIKEHHS
(roctnratomero 200 % noNe3HOrO TATOBOFO YCHJMS); YCAOKHEHHE
HPHBOJA 1 ITyCKa KonBeiiepa npn GOALWHX TATOBLIX YCHANAX; HENpH-
TOAHOCTL JUtsl paboThl B IKCTPEMAdbHLIX YCJAOBHAX (OTBepAeBaniie,
CHZKeHIe 1aCTHYHOCTH, THOKOCTH H NPOYHOCTH HPH HU3KHX TEM-
neparypax, Bosropanie npu BLICOKHX TeMneparypax, nopbiietias nos-
PEAIACMOCTL (PN TPAHCTIOPTHPOBAHMN KPYTMHOKYCKOBBIX 1l OCTPO-
KPOMOUHBIX TPY30B); MEHbIIAS MO CPaBHEHNIO ¢ HensMi THOKOCTh
B 1IPOAOJLHOM (110 X0Jly KoHBeiiepa) HanpapieHnn (Kax c/aejicTBie —
ypeqauenne raGapnuTos 00 BHICOTE); NOBBLILEHNOE OCTATOUHOE VI~
nenne (10 4 %) non Harpyskoii n HeOGXOAUMOCTL 4aCTOf NMepecThi-
KOBKH (yJa/leHnsn yacth JeHTh) MpH BLICOKON MIMTEALHOCTH W Tpy-
JOBMKOCTH 3TOI onepainn; Hepnicokas MnpoYyHecTsL KPenacHus rpyso-
HECYLHX 3JeMCHTOB (Ranpumep, KoBLIEH aeeartopa).
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M3-3a yKasaHHbIX HEJOETATKOB JIEHT MpH OTHOCHTEJIbHO Malbix
IDY30NOTOKAX, HEOOIbLIHX pACCTOSHHSX TPaHCIOPTHPOBAHMT H pa-
GOoTe B YCJIOA(HEHHBIX YCIOBHSX (BLICOKHe HarpysKi, CTeEHEHNbIE Id-
GapuThl, B KOTOPBIE MOTYT BIHCATHLCA JHIIL LEINH, HMelolilie BbICOKYI0
YIAeJAbHYIO NPOYHOCTb M Orubaiouiye 3Be3foyKH MaJoro AHaMeTpd,
HU3KHe H BLICOKHE TeMNEPATyphl; IPY3bl ¢ MOBLILEHHOI MOBPEXAalo-
1ieii CrIoCOGHOCTLIO i CKJIOHHBIE K MBIIEHHIO W Ap.) JOBOJLHC WHPOKOE
NpHMEHeHNHe Moy /N mapHHpHEE ueny. [lo o6beMy HCno/b30BAHN,
HZMepAeMOMY B €AMHMIAX AMHHEI TSIFOBOIO SJEMeHTd, Lelny BO MHOTO
Pd3s NPeBOCXOAAT JAeHTL, XOTs1 BO MHOTO pa3 yCTYMaioT Kil 110 00BEMaM
HepemMeniaeMulX Ipy208 (B TOHHA-KRJOMETpax).

Kpome myumeii nprcnocodieniioctn K 1eno/ib30BaHHIo B CI0MHEX
YCIOBHAX, LENH [IMEJOT H APYIHe NPEHMYIIECTRa: IPOCTOTA CORUTHERI
KOHIOB H 3aMeHhl OTJACAbHBIX JeTajeil; MaJce ynpyroe yiinHeH:ie
TI0/L HATPYBKOM 1 HOMHOE OTCYTCTBHE OCTATOMHOTO YAJIHHEHIIS, HAIEH-
HOCTL Mepejaun TArOBOrO YCHJMs 3alelVieHHeM OpH MajaoM Dpel-
BapuTeabHoM HaTAxennn (5 ... 10 % nogesnoro TAroBoro ycniis);
NPOCTOTA W BLICOKA# HAAEKHOCTh KPENJIeHHs TPy3scliecyllix 0 onop-
HBIX 3JIEMEHTOB; IWHPOKHI THOAXK N0 KOHCTPYKLMI M HasHaueHHIO,
TIOSBONAIOHI  yIOBACTEOPATL CaMble pasHooOpasiibie TpefopaHiisl,
HCRJTIOYAS CBEPXBEICOKHE NPOUZBOANTENBHOCTE M JalbHCCTh TPancnop-
THPOBAHHA,

Hapsany ¢ yrasanupim NPEHMYIIECTBAMN e HyeloT i HelocTaT
KH: Hajanuie MHOMeCTBA H3HAWMBAEMbIX [MAPHHPHLIX COEARHCHIH,
YCIOKHAIOWNX TeXHNYecKoe o0cayzipanne; nospiuenfinii wysm npu
patore; Maapie CKopocTH JABHzKenns (1o 1 m/c) na-za ypeanuenna Anna-
MIYECKHX HarpysoK H naHoca; 6oJblas cofCTBeHNAs MaCCa; HORLIIEH=
HLIT H3Hoc npu paGote B aGpasuBHLIX Cpenax.

[penmymecrpamn kanaron apnaoTes Manas CTONMGCTb, HECOKI
YACILHAS NPOYHOCTE I JIyYLIAsA MPOCTPAHCTREHHA THOKCCTb; Garoja-
P#A OTCYTCTBHIO H3HAWNMBAEGMLIX WAPHUPOB OHH MEHEe [OABEPZKENbI
BpeanomMy Bos/ieiicTBHIo aGpasusHoli cpeiwl, Moryr paGotarth Gec-
LIYMHO ¢ BBLICOKHMIT cKOpocTAMH, OAHAKO, HECMOTPS Ha 3TH NpeHMY-
HmieCTBa, MHPOKOro nmpHMeHenys B KOHBeflepax ¢ TATOBLIMI S/CMeH-
TaMi KaHaTbl HE NONYYHJIN H3-34 MIOTHX HEJOCTATKOR, NPHCYLLIE HM,
Kax n jenram. Ilasi kauaro takze HeoOXOAUM (pHKINONNLIT OpH-
BOZ, HO eme Gonee CIOMKHBI M0 KOHCTPYKIN; HPEABADHTENLIOE Ha-
TAZKEHHE NX HAMHOTO NPEBLIAET NoJAe3H0e Taronoe yeuane. [Kanarwl,
Kak H JICHTBI, BBITATHBAIOTCA N0J HATPYSKOI, H, KpoMe Toro, ppatia-
[OTCA IpH NBHKEHHN, BCJACJACTBHE Yero NPUKPENICHILIE K MM TPY30-
HEeCyliie ajeMeHTsl He coXpaugaior cTaiHALHOTO NONOKEeHNs, a Kper-

JEHHE HX K KaHatam HAMHOTO CJOMKHeE, YeM K Hersh

Huzice onncanst anme tarosee uenn, Kanatw, kag nmeioitne or-
PARITNCHEOE NpHMeHenne, He paccMOTpeHbl (OHM nojapoGHo 113yda-

Ioresa B Kypce «rpysonom)emmyre MalyHb»), 8 JeHTH paccMoTpensr
B raape «/leHTOUHBIC KOHBElepL».

Koncrpykung u ockopwbie napamMeTpsi TATOBLIX nenefl, B kon-

peifepax ¢ TATOBBIM  3JEMEHTOM  HCHOMbL3YIOT  IVIACTHHYUATLIE,
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Puc. 1.10. TnacTanuatsie memu:

Q=g =— ¢ OPEMBMI DJACTHHEMI (@ — GESBTyJ0SHAA} O = nTyjgoYHast GesposanKopas; o «=
BTynoMEAR TOJIKOBAH; @& = KATKOBAA G TOAMNHNHHKAMI CKOJBMXEHIIA, 0 ~~ xaTKoBan
€ NOAWMNUHKEMI KAYCHHSH] € = OTKPHTOmﬂPBHPHBﬂ); 2, 8§ — € HBOUUYTHIMII IJIaCTH=
HOMH (¢ ~ COCAIHENHBMN BTYJKON; § = COEAHHEHHBIMH (DACOHHEIM BAJHKON); U4 — COERM-
HUTENLHOE 3BCHO

KpYIVIO3BeHHble, pa30opHEle, KpPIOYKOBLIE, BHJLYATHIE H IpPYrue
eI,

[l 2acmunvamotsty Ha3LIBAIOT LM CO 3BEHBAMH 13 MIACTHIl — TOH-
KX IJOCKHX NI H30FHYTHIX XONOAHOMTAMIOBAHNEIX AeTaleil, coelu-
HeHHBIX BaJHKaMH HJy BTyakamu. s Kpenienus Tpy30HeCyLiHX
BUIEMEHTOB KOHBeliepa K Lenu naacTHHb! 0GbIYHO BBIIOIHSIOT C OTBEp-
CTHAMH HJIH CHA0XKAIOT HX MOJKAMH C OTBEPCTISMIH.

[Tpn Jyerkux pexuvax paGoThl MPHMEHSIIOT G e 3BT Y JI O 9 H bl @
nenu (puc. 1.10, a). Hx spenss o6pasyiorcss u3 niactii /, cBo60LHO
HajleBaeMBIX Ha KoLl Baankos 2. Ha nocnennne rHoria HacakuBaior
POJIIKN 1M KaTki. M 3-3a neGoNbII0# nuIona s KOHTAKTA NaCTHH C Ba-
JHKAMH BOSHHKAIOT BLICOKHE Y/eJIbHbIE HATPYSKH I HACTY NAeT OBICTpoe
H3nawnBanye 9THX 1eneil npy MOBBIUEHHBIX CKOPOCTAX H GOMBIUNX
TATOBBIX YCHJHAX.

Tpu cpeuux i TAKEILIX PeRnMax paGoThl HCHONL3YIOT BTYN0UYHELE
(6esposmxkosuie 1 poankosbie), katkosrre (TOCT 588—81) 1 oTKpHITO-
mwapHupupie nuaactunyartele (TY27-08-2039—76, TV 13-38—77 n
TY 400-28-479—86) uenn.

Brynounse 6Ge3ponnKOBE e Leni 00pasyiotes na
IpelBapuTeNIbHO COGpaHHbIX BHYTPEHHHX 3BeHbeR § (puc. 1.10, 6),
COGANHEHHBIX HADYXKHLIME 3BEHLAMH 4. 3BEHO 8 COCTONT U3 BHYTPEH-
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HUX NJacTHH 3./ W 3aKpeleHHbIX B HiX BTYJOK 3.2, a 3Beno 4 — U3
HapyXKHLIX miacTHH 4./ W 3aKpenJieHHbIX B HHX BaauxoB 4.2. Ilpu
B3aHMHOM NOBOPOTE 3BeHLEB LeNH TPeHHEe NPOUCXOLHT MeX(py BTYJ-
KOil H BaJHKOM; NPH 3TOM HArpy3Ka pachipeiessieTcs Mo 3HaulTeNbHO
GoJsblueli ONOpPHOH MOBEPXHOCTH, 4eM B 0e3BTYJOUHLIX nenax. Buaa-
Tofapsl 3TOMY YMEHbLILAETCS H3HOC B IIApHHpaX H CYLIECTBEHHO N0=

BbILIAeTCs HX PaboTOCNOCOOHOCTD.

Brynouunwme ponukoBbe uemd (puc. 1.10, ) umewr
TN0JIBle BpAllAiOHecs AeTaH — POJHKH §, ¢ HApyKHBIM JHAMETPOM,
MEHbIUNM IIHPHHbI NIACTHHBI, HafeTble Ha BTYJKY H NpelHasHayeHHble
A5 yMEHbLIEHHS H3HOCA 3y0ObeB 3BE3J0YEK, TaK KAK TPEHHE CKOJIbIKe-
HHs BTYJKH 10 3y6y 3Be3/0YKH NPH 3TOM 3aMeHsIeTCsl TPeHHeM Kaye-
Hiil posuka. B oTHesbHBIX clydasx HpH JerkHX ycJOBUAX paGOTh
POJIHKH HCHIOAB3YIOT M IS ONHPAaHHA Leny Ha HampasJsioulylo.

KaTKkoBBl & wuenH H3rOTOBJASIOT C LIAAKHMH i PeGOpAHBIMH
KaTKaMH, CHAG2KeHHBLIMH NOAWMIHHKAMH CKOJbXKEHHA HJIH KauyeHus
(puc. 1.10, e, d). Karku 6 npenctaBasior coG0il Bpailaiouinecs Je-
T4l ¢ HAapyKHBIM AH4METPOM, PABHBIM LIHPHHE MJIACTHHBLI HJIH Npe-
BeiwaiomumM ee. OHH 1NOANEPIKHBAIOT LENb C NPHCOGAHHEHHBIMH K Hell
IPY30HECYLIHMH SJIEMEHTAMH H YMEHbIIAIOT CONPOTHUBJ/ICHHE ABHKEHHIO.

Jlns mepejaun BepTHKaJbHOH HAarpysKH HCOJb3YIOT H GOKOBbIE
Ipany NVIaCTHH, HO NPH 3TOM HEOGXOAMMO YYHTLIBATb HX H3HALIHBA-
Hlle M JONOJNHHTEJbHbIE IIOTEPH HAa TPEHHE.

OrxperomapHupHBe uend (puc. 1.10, e) umeior sHyT-

peHHHe 3BeHbs, KOTOphle 0OpasoBaHbl M3 MJ4ACTHH & C OTBEPCTHAMH
&-06pasnoii (opmMbl H (acoOHHEIX BaIHKOB 9 U3 NPOQHJIBHOrO Npokata.
Ycpes BHyTpenHee orsepere /0 B maacTHHe NpOXOAuT Baauk /1
HApYXKHOTO 3BeHa, BXOAsLIMH B yrJayb6aenue B (acoHHOM Baduke 9.
B orkpsitom wapanpe (acoHHBIi BaJHK BBUTOJNHAET POMb BTYJIKI,
OT/IHYAACh OT Hee NPOCTOTOH HBrOTOBJEHHS M GoJiee BLICOKOH npou-
HOCTbIO. OTKpBITOWAPHHPHBIE UENH T0 CPABHEHHIO C BTYJOYHBIMH
HMEIOT MOBLILIEHHYIO PAaG0TOCHOCOGHOCTL B NOPOIIKOOOPA3HBIX K KOP-
PO3HOHHLIX cpefax. MX wapHupsl caMoouuiaiores n He TepsioT noj-
BHKHOCTH B 3THX YCJOBHSIX.

OGLIYHO TArOBBIE LenH H3TOTOBAAIOT C MPHAMBIMI  [JIACTHHAMH
(pue. 1.10, a—e). B otjesbublx cayuasix npuMensior Lemy ¢ usor-
HYTBIMH naactiamu (pue. 1.10, o) no T'OCT [3568—75. Onn
COCTOAT H3 OAHHAKOBBIX 3B€HbeB. B y3Koil yacTi H30THYThIC NJACTHHE
42 coemnnens Bryaxoii 13 (puc, 1.10, ) nan qgaconnvim pasikom 14
(puc. 1.10, 3), a B wHpoKolii — CBOGOAHO BCTABJACHHLIM Bakom /5.
Llenn ¢ n3ornyTsivi niactHHaMH GoJiee MOAATIHBLL 1 JIyUlle BOCHpPH-
HUMAIOT AMHAMHYECKHe HarpysKH.

Coeaytienne BaJiMKOB H BTYJOK € NJIACTHHAMH BBINOJHSIOT HJIH
¢ Hararon (nepasGopHasi KOHCTPYKILHS), HJH C 3a30pom (pazGopHas
KOHCTPYKIHA).

Jlua oGecneyenns cTaGHAbHOR MPOYHOCTH NPECCOBLIX COEAMHEHHH
Jlerasiell ¢ yYeToM MaccoBoro Xapaktepa NpOH3BOACTBA MJIaCTHHYATHIX
nemeli MuHlMaILHBE Hatar npuHEEMaior pashsim (0,004 ... 0,005) d
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(rae d — AnaveTp conpakKeHus), a Bo n3bexkanue cpesanua neranna
¢ coeaMHsiEMBIX MNOBepXHoCTeH AeTasedl Ha HX 3aXOAHBIX HACTsX
BHLINOJIHSIOT YATHHEHHBE (acKH C MavbiMi 3aXOAHBIMH yraayu (8—
15°).

)Cnocoﬁm (uKcauHn BaJTHKOB H BTYJIOK OT NpOBOPOTA B OTBEPCTHAX
NJIACTHH M OT CMELIEHHsl B OCEBOM HampaBJeHHI NpH COeAHHEHHIT HX
¢ 3asopamu nokasansl Ha puc. 1.10, 6, 6, e, u. OrBepcrus BHyTpeli-
HHX NJACTHH NpH [OCaAKe C 3a30pOM BHIMOMHFIOT (PaCOHHBLIMIE
(puc. 1.10, 6, ceuenne B—B), Hapy»KHBIX — (JACOHHBIMH HJ/IH Iiii-
AunapruyeckuMu. B nocsenem ciyuyae BaiuKH (QHKCHPYIOT OT Mpo-
BOPOTA CHEUHAVIbHBIMI KPEeNexkHbIMH JeTalsiMi [Hanpumep, puredb-
HeMH nuiankamu 7 (pue, 1.10, ) 1. Jlas coeanHeHns OTPe3KOB Hepas-
GOpHBIX MVIACTHHYATBEIX LEMel HCMOoJNb3yIoT COeiHNTeMbHbe 3BeHbH,
OZHY HJH 00€ MJIACTHHLI HAJAEBAOT Ha BaMHKH CBOOOAHO 1 KpemsT
OT CMelleHHsl B OCEBOM HaNpaBJIeHHH WMNJHHTAMH HJIH APYTHMH
KpenexHeIMH Aetadasyu (cm. puc. 1.10, 6).

S¢dexTupHyio ¢uikcaitio BaIHKOB B niaactHuax 6es nphveneHna
JIONOMHUTENBHEIX KpeneKHbIX neranell o0ecrneunBaioT KJAHHOBBIE CO-
exnuedua (pue. 1.10, w).

[TpenvyuiecTBamy TATOBLIX NJACTHHUATLIX Lenell siBASIOTSA NPo-
CTOTA H3TOTOBJEHIS HA YHHBEpPCaJMbHOM 000PYLOBAHHHE H 2KOHOMHY-
HOCTL B MACCOEOM TNpPOH3BOJACTBE, MNPOCTOTA KpenJeHns padoyux op-
TaHOB, BBLICOKAs TOYHOCTb H3TOTOBJEHHs, OOYCJOBJNBAIOUIAs BO3-
MOXKHOCTb NPHMEHEeHHsI HX NpH GOMbLUIHX CKOPOCTSX ABHIKEHHS, Bbi-
COKIle NPOYHOCTL H H3HOCOCTOHKOCTb, OOECneulBaeMble TepMH4ecKail
06paGoTkoli 1 GNArONpHUSTHLIM pPaclpeiesedlieM HarpyaKil B apHil-
pax. I nepoctaTkam OTHOCSITCSL HOTEPS MOABHZKHOCTH B 3AKPBITBIX
wapHipax (BTyJouHble Hem) upH pabore B MOPOUIKOOOPA3HLIX H KOp-
POSHONHLIX CpejaX, OTCYTCTBHE MPOCTPAaHCTBEHHOI FHOKOCTI, CJO%s-
H0CTh obecneyenys HEeNoJABHKHBIX COeJHHEHHIl AeTaseil WapHHPUB
C nnactuHamMp.,

Kpyeaossennoisu Na3biBAIOT UEMH €O 3BEHbAMH OBaNLHOH (OPNBL
C NOMepetHLM CeucHreM B Blije Kpyra. Mx uarotopasior cBapHBIMI H
JITLIMI, C pacnopkasi B cpeaHeii yactH i 6e3 pacnopok. B kavecire
TATOBLIX TIPHMEHSIIOT B OCHOBHOM CBapHble HemH H3 KPYrJaoil craju
goporrkospennue (pue. 1.11, @), ¢ aaunoil 3BeHa, GMIZKOH K ero
LIHpHIE, 0 WIHIHO3BEHHbIE, ¢ VIHHOIT 3BeHa, HAMHOTO MpeBLIalonieli
€ro mnpHny.

[To cnocoly HaroToRJeHNsT KPYIMO3BEHHLIM LeNaM aHAKOTHYUNLI
koMOntuposanusie uenn (prc. 1.11, 6) co cBAPHBIMH 3BEHLAMH W3
KPYyIV0fi 1 10J16COR0I eTami. STH LENH OTIHYAIOTCS OT KPYII03BeHHbIX
Gosiee PABHOMEPHEIN pachpelie/ieHneM Harpyski B maphupe. OpHaro
LWHPOKOTo NMpHMEHENNs KOMOUHHPOBAHHEE LM He MOJyYH/Ii H3-2a
CTOJKNON TEXHOMOTHH H3TOTORJIEHHSI H OTCYTCTBHSA NPOCTPAHCTBEHHGI
IrHOKOCTH,

Kpyriiozeeniibie neny H3roToBIsIOT H3 XOPOLIO CBAPHPAEMBIX YIVie-
POMMCTEIX 1 JETHPOBAHHEIX cTafeil. [lis TATOBBIX ueneii HopMais-
noii npounoctn no TOCT 2319—81, He mojsepraeMbix TepMiuecKeil
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Puc, 1,11, Ienmn:

a = Kpyraoseennas; 6 — xonGHHHPOBANLAA; 6 — BHALYL[AA; 2 — KPIOYKOBas

oGpatorke, ncnoabayior craan Cr2, Cr3 u ap. Bercokonpounse Kpyr-
JIOSBEHHLIE el i TOPHOrO 0GOPYAOBAHHS (COCT 25996—83),
CBAPHEIE KAMHGPOBANHLIE NOBLILIEHHOI MPOMHOCTH (TY 14.4,724—76)
u_BbICOKOI npounocti (TY 12-44-605—76) naroToBJsioT TepyliuecKi
obpaGoTannbivg na craneii 2002, 25I2, 20XI'C u ap.
lpenuymecTBami Kpyrao3seHHbIx Henel sBasgI0TCs NPOCTOTA KOH-
CTPYKLHN, BBICOKAs YAeALEas NPOYHOCTH (Y TepMooGpaboTaHHLIX Le-
Taneit), NpoCTpaHCTBeHHAs THOKOCTb, HAMMUNE OTKPBLITOTO CaMOOYH-
niaiomerocs waphnpa. I mepocratkaM OTHOCSTCS H3roTORJIEnHE Ha
Y3KOCHeUH AN 3HPOBAHHOM JIehHIIHTHOM OGOPYIOBaHHH, YTO Oilpeje-
JACT HX JIEQHINITHOCTE; Maaas MJIoMais KONTaKkTa 3BeHLEB I CByzall-
HBIH € 9THM NOBBIIECHHBIT H3HOC; OTHOCHTEJILHO HEBLICOKAS TOUHOCThH
H3TOTOBJEHISA, OrpaHHiHBAIONAA LO3MOKIOCTL HCNOJb30BANNA DpH
BLICOKHX CKOPOCTAX ABHIKEHMS; CJAOZKHOCTb KpenseHns patounx op-
FAHOB, NONWNHKEHHAA NPOYHOCTL W CJAOKHOCTD H3TOTOBJIEHNS COC/HHH-
TCABHLIX 3Benbes, HeeMorpsa Ha yKazaiible HEJOCTATKI, C 05 BACKHHEM
TEPMIYECK 06paboTaniblX KPYIJIOZBEHHBIX Leneii, 13H0CoCTOKOCTD
KOTOPBIX BO MHOTO pas BBIIE, YeM TEePMHYECKI HeobpatoTtanibx,
HX DpHMEHEHHE B TPaHCHOPTHPYIOUMX MalilHax HEeNpepLiBHO pac-
ulpsiercs,
Pazadopuoinu nasmsaior neny (FTOCT 589—85 n TV 24.9.261—72)
113 KOBAHBIX (ropsiuekatannix) speubes (phc. 1.12), nonyunpume npe-
NAYILeCTBeHHOe NpHMeHeHNne B KOHEeHepax ¢ NPOCTPaHCTBEHILIMI 1
HCKPHBJIEHHBLIMH Tpaccamu (B MOABECHBIX, [EPCHOCHLIX, pasbopHLIX
CKPEOKOBBLIX 151 yTOAbHBIX Waxt), Takas uens o6pasyercs ns nocaes
NOBATENBLHO UEPeAYIoNXcsa BHYTpeHHHX [ H Hapy/KHLIX 2 3BCHLEB
(puc. 1.12, a), coepunenupx Bamukavu 3. Kaxcoe napyxnoe 3peno
COCTONT N3 JiByX noayspeuseB 4 (puc. 1.12, 6, 6) ¢ pucrynavu A,
poanyMojeficrsyiomuyMiy ¢ T-o6pasHeivi TOMOBKAMI BaANKOB 1 TIpe-
SITCTBYIOIHME 11X NOEOPOTY OTHOCHTEJBLHO HAPYKHBIX TM0Jy3BEHbEB

( Kochl 53 114 BHYTHEUHHX 3BEHBAX 06/Ieryaior X NOBOPOT B MOCKOCTH
. 10°, Eme Goxbimiil yroa noeopora

3 6OUKO0GpasHEIMH

ocell wapuupos Ha yroi ¢ = 8 .
MOXSHO OOJYHHTDL, €C/AH  BBIIOJNHATL —BalHKH
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Puc. 1.12. PasGopusle nemu:

a—@ — KoBauas (a — cxenma cGopku-pasGoprn; 6 m
@ =~ CXEMB! OTKJOHCHHA BHYTPEHHEPO SBEHA B NJ0CKOCTH
OCH MAPHHPA COOTBETCTBEHHO G LHJIHHAPHYECKHM H Gou=
K0OoOpasHEIM BaIHKOM); 2 — KOJOAHOWTAMTIOBAHAAA

(puc. 1.12, 6). Paszobpate K cofpaTh TaKkyl0 LeNb MOXKHO JIHIIb B
NOMOXeHNH, NoKasaHHOM Ha pue. 1.12, a.

Jerasu KOBaHBIX Pa3GOPHBIX LeneH H3rOTOBJSIOT Ha Creinasinsi-
POBaHHOM KOBOYHOM 0COpYyHOBaHHH (BHYTpPEHHHE SBeHbsl HAa TIOpPH-
BOHTAJbHO-KOBOYHBIX MallliHaX, Hapy>XHble 3BeHbsi Ha KOBOY-
HBEIX BaJibllaX, BAJHKH Ha KOBOYHBIX MOJIOTAX) C HCIOJIb30BAHHEM CJIOXK-
HEIX HarpeBaTeNBHBIX YCTPOUCTB (ycraHoBku TBY, HarpepaTe/bHbe
neun). [Tostomy oHH Takxke AepuunTHLL. C pOCTOM MOTPEGHOCTH B pas-
GOPHBEIX HENsiX MOSIBHJNCh KOHCTPYKTHBHLIE BADHAHTHI TaKHX Iene# ¢
JeTanaMH, H3TOTOBIEHHLIME Ha YHHBEpCalbHOM 060pYI0BaHHH: XOJIO/-
HouITaMnoBannsle ¢ GuKcHpoBaHHBIMH (puc. 1.12, 2) m Bpauiaiomu-
iiicsi Banukamu. [Jony3BeHBSIMH STHX Leneil SBISIOTCA OOLIMHBIE
XOJIOJHOWITAMIIOBAHHEIC TIACTHHEI, HCKPHBJIEGHHBIE JJis YBeJHYeHHS
yIyia 1oBOpOTa B INIOCKOCTH IIApDHHPa (BHYTPEHHHE MOJY3BEHBA §
Ha pue. 1,12, e). BrinonsenHe BaJMKOB BPAIAOLIUMICH MOBEILIAET
H3HOCOCTOMKOCTh NeNH, HO MPH STOM HaGJIOAAIOTCS CJyual €e camo-
pasbopKH.

Jletann pasGopHBIX Lemnei H3TOTOBASIOT H3 KAYCCTBEHHBIX YIVIEPO-
JUCTBIX HJIH JIETHPOBAHHEIX CTaJieli H MOABEPraloT 0OBeMHOIl 3aKalKe
H OTNYCKY.

[Ipenvymectsamn pasGopHKIX nenell ABAAOTCA NPOCTOTA COOPKHM
W pasbopKH, NOABHXKHOCTL B ABYX B3aHMHO MEpEHANKYJIspPHBIX
HanpaslenusX, HalliYie OTKPHITOrO WapHupa, NPOCTOTA KpEHJaeHHs
pabounx opranos, I nejocraTkaM KOBAHBIX LENEil OTHOCHTCS CIONK-
HOCTh TEXHOJOTIYECKOro Npouecca, MPUMEHEHHE CHELHAaIHsHpoBaH-
HOro 0Gopy/0BaHNs, HEBLICOKAsA TOYHOCTh H3roTOBJAeHus. Henocrar-
KaMi XOJIOJIHOWITAMIIOBAHHLIX LeNel fABIAIOTCS HepaBHOMEPHOCTh Ha-
TPYZHNHs BHYTPEHHHX IMOJYSBEHLEB, BBLICOKHME YHE/NbHLIE HATPY3KH
B Wapuupe, Majas NONEPEYHAS KECTKOCTh 3BEHBLEB,

Bunvtamotnu wnaspisaior uenu (FTOCT 12996—79) s uensHuix
(puc. 1.11, 6) man COCTABHBIX SBEHBEB, MMEIOMIMX (OPMY NBy3yGoit
BHIIKH. Ile/IbHble 8BEHDs H3TOTOBJSAIOT JIHTHIMH HII KOBAHLIMH (FOpsye-
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IUTaMIOBAHHEIMH), 4 COCTABHLIE MOMY3BeHbs (H30rHYTLIE [1acTHHEI)—
XOJ0AHOWTAMNOBAH HEMH. Mexy co6oil 3BeHbs J COeAHHSIOT BaJH-
KaMi 3, mocqegHHe (UKCHDYIOT OT BLINAZeHWA WNIHHTaMi 2 C NOA-
KAQ[HLIME [Iaii6aMi 4 HAW BBLINOAHSAIOT CO CHElHabHbIM WTHHTOM
B cpeaHeil 4acTH, KOTOphii mocse c60pKH 3BeHLEB 0J YIJIOM H pas-
BOPOTA HX B OAHY JIMHIIO YNHPAeTcs: B na3 BHYTPH OTBEPCTHs BHJIKH.

B pensx ¢ KoBaHEIMH H XOJOAHOLITAMIIOBAHHLIMH 3BEHbAMH pa-
Goune opraHbl NpUBApHBAlOT K 3BeHbAM H/IM KpenaT Ha WIIHHTaX
K CHeusatbHBIM BBICTYNIAM € a3aMH Ha 3BeHbsAX H Balnkax. B uensx
C JINTHIMH 3BEHbAMH HX KDENAT TemH ke cnecobGamu Had OTJIHBAIOT
KakK OJIHO LeJIoe CO 3EBeHbIMH.

Busbuatele uemi NPHUMEHAIOT NPEHMYLECTBEHHO B CKPeGKOBBIX
KOHBeiiepax, IJile OHH H3HAIMBAIOTCS Kak B luapHupax, Tak H IO
GOKOBEIM TPaHAM, TPYILLMMCs MO 2Keqno0y. [TosToMy HX 3BEeHbA H3TO-
TOBJIAIOT HE TOJBKO H3 CPeHeYIIeDONHCTHIX HelleMeHTYeMbIX CTaJjed
(50I'2, 30XIC), Ho u n3 uemenryempix (20XT, 18XI'H). Baauku Bbl-
HoJHsIoT H3 uementyembrx (20XT, 20X, 20T) u HeuemeHtyeMbix (40,
45, 40X, 50) craneii. TBEpHOCTb 3BEHLEB H BAMHKOB M3 LLEMEHTYeMOH
CTajy nocJie 3aKaJKH H OTHYCKa NPHHUMAIOT COOTBETCTBEHHO paBHOH
HRC 40 ... 451 54 ... 60, neuementyembix HRC 35 ... 40 n 40 ... 50.

[penmymecTBoM BuJBYATHIX UeNell ABIAETCA MOHOJHTHOCTB
SBEHLEB, O0yCJ/OBMNBalONlAs WX IOBHILEHHYIO HAAEXHOCTL [IPH Ka-

YEeCTBEHHOM H3roToBJennN. K Hegocratkam OTHOCATCS BbICOKAs TPYAO-
€MKOCTb H3TOTOBJAEHHHA H3-3d 6OJbILOTO 00LeMa MexaHnnyeckoii obpa-
GOTKH KOBaHEIX H JHTBIX 3BEHLEB, HHU3KAA Hajle’kKHOCTh NOCACAHNX
H3-33 JIe()eKTOB OTIHBOK, MOBLILUEHHLIE Yie/NbHbIe HATPYSKH B LIApHH-
Pax H CBA3AHHLIH C 5THM H3HOC.

Kprourossie uenn o6pasyior ua autbix (puc. 1,11, 2) HaH X0JI0AHO-
LITAMNIOBAHHBIX 3BeHLEB, HMEIOWHX (GOpMY pAMKH C OTKPHITHIM KPIOY-
KOM, 3allenisiolumMest 3a NPOTHBONOJOKHYIO CTOPOHY pPamMKH CO-
cefnero spena. Kplouox W B3aMMOLEHCTBYIOILYIO C HHM 4acTh 3BEHa
BBLINOJIHAIOT TaKuM 06pa3oM, 4TOOLI cOOpKa M pastopka Lenu Oblid
BO3MOJKHBI JIHIL MPH CTPOIO ONPEACNEHHOM B3dUMHOM IOJOMKEHH I
COCeAUNX 3BeHbeB (Moj GOJbIINM YIVIOM HAKJAOHA OAHOrO K JPYromy).
Braaronaps stomy wuckmiouaercs camopasGopka Lemni.

KpioukoBsie wenn ¢ ANTBIMH 3BEHbSIMH OGLINHO H3TOTOBJAAIOT H3
KOBKOro u4yryna, a XoJoAHOWTAMIOBAHHLIE — H3 XOJOAHOKATAHOM
00pesnofi yepHo#l oTokxkenHol Jentul (craanb 30I° ¢ sakankoil n or-
nmyckom, TBeprocts HRC 38 ... 45).

IpennymecrBaMn KPIOUKOBBIX Leneii sIBISIOTC IPOCTOTA NOJyYe-
HuA JIHTOro 3BeHa JioGoil (Gopmbl, YAOGHOH 1A Kpenyenns paGoyHx
[aJHYHe OTKPHITOrO IapHupa, NPOCTOTA HarOTOBJIEHHS

OpTaHoB,
X0J0IHOIITAMIOBAHHBLIX 3BeHbeB. I HejoctaTkaM OTHOCATCH HH3Kas
NPOYHOCTE H HAJeXKHOCTb H3-34 OTTHOA KPIOYKOB H Je)eKTOB B OTJIHE-
Kax u uiraninonkax. [lostomy 1enu 3Toro THna npuMeHsoT TOJABKO IpH
HeOOJILIINX HADPY3KaX.

ravn (TOCT 12996—79, TOCT 588—81, TOCT 589—85,

I'OCT 25996—83, I'CCT 2319—&1 u np.) ycTa-



HOBJIeHbl KOHCTPYKTHEHBLIC PA3HORUAHOCTH (THMbI), OCHOBHBIE mapa-
METpbl H pasMephl lenefi # CoedlHHTeNLHBIX AeTasei, TeXHHYecKHe
TpeGoBaHHs, MpaBlJa NpHEMKH, MeToAbl HCMBLITAHHH, MapKHPOBKH,
YNaKOBKH, TPAHCIIOPTHPOBAHNS I XpaHeHH s, FapaHTHH H3TOTOBHTEJSs,

OCHOBHBIMHI NapavMeTpaMi TATOBBIX Lemefi sBJAAIOTCA paspyluaio-
was Harpyska @, lar sBena {u macca | M, a A5 KpyT/JIO3BEHHBIX
ueneii Takxe KaauGp d W mpoGuas Harpyska (ta6a. 1.5 ... 1.7).
Ilnactunyateie Leny BCeX THIOB M3COTOBJSIOT C TepMHYECKH o6pabo-
TAHHBIMH JeTalsMH OfHOH Karteropui (kjacca) npouHocrn. Jlns
Leneil HEKOTOPBIX THIIOB CTAHAAPTAMH YCTAHOBJIEHO HECKOJIBKO KJac-
coB npounoctH. Hanpuvep, KpyrJo3BeHHbIE BLICOKONPOUHBIE UEH A5
ropusix MamwuH (FTOCT 25996—83) u3roToBASIOT NATH KJIACCOB MPOY-
HOCTH; NPH 3TOM paspyluaiollasi Harpyaka J/s uenei BhICIIEro Kiaacca
NpH OAHHAKOBOM Kaauope B 3,75 pasa mpeBBILIAeT HArPY3Ky TepMHye-
ckn HeoGpabGoranunix neneii (TOCT 2319—81).

Pacuer Tarosbix uenefi Ha npouHoccTb. [Ipi paGoTe wenHn BO3MONK-
Hbl TPH BHJA ee NPeJeJ]bHBIX COCTOSIHHE 10 KPHTEPHIO NPOYHOCTH:
yCTalocTHOe paspylleHiie AeTajefl, NOsIBJEHHE B HHX HENOMYCTHMBIX
nJacTHuecKnX AepopMaunii M [OJHOE paspylleHHe noi JAeicTBHEM
KpaTKOBpeMeHHOIi neperpysku. Pacuer nenn Ha NMpOYHOCTb B OOLleM
Blile JOJMXEeH CBOAHTBCS K OMpeJeseHHIO HArpy30K COOTBETCTBEHHO
Qp ¢ @ps 1 Cp. g, NPH KOTOPHIX MOTYT BOBHHKHYTb STH COCTOSIHHS.
Tlpi KoHCTpyHpOBaHHH HOBBIX Leneli HEOGXOANMO OMpeneliiTh pas-
pywaiouyio Harpy3Ky ('p. p. n, KOTOPYIO NPHHATO CUHTATH OCHOBHBIM
1NacnoOpTHLIM MapaMeTpoM J1000it uemnn. B Xone mponsBojgcTBa uemed
Harpyskn (', ., HAXOLAT NyTeM HCMBITAHHIT HA Pa3pBIB, MOJyYaeMble
IpH STOM 3HAYEHHS NOJKHBl ObITh He HHZE@ TAcnOpPTHOTO, OMNpeiesi-
€MOTO NpeABapHTeNbHLIM pacyeToM. Manaraembie B yueGHOI I clipaBoy-
HOIf JiTepaType METO/Abl pacyeTa ueneil Ha NPOYHOCTH MO AOMYyCKae-
MBIM HANPAZCHHAM HEHPHIOAHBL VIS ONpejeJIeHHsl yKasaHHBIX Ha-
rpysok. B muoroserreil npaxtuxe paGorsl 11IKB unenHeix mepenau u
verpoiiers npy BHUHMIITyraevawe xopouwo szapekomenzosaa ce6s
METO pacuera, H3JMOMEHHLIH HIXKe.

Pacuem naacmunnamerx yened. Paspywaiomas narpyska (xH)
N0 mpeiesy BLIHOCHHNBOCTH MaTepnaga MaacTHH

- 0,2m (b — 2ry} m_,n[’)Kr,. - =
@y = A+ (@a— D+ (1.15)

THE 01— WHC/0 TACTIH B 20eiie (475 OAHOpAAHX ueneii m = 2); b, ri, S — pasmepu
yemit, ex (pue. 113, a); 0y = 0,30, (MI1a) — npejiea BuiHOCAIBOCTI NPH pacTsi-
HEHINE (32eCh Oy — npejies npounoctn Matepuana naactinst, Mlla); B — xoaddu-
LHENT, YUHTLIBAIOUI COCTORINE TOBEPXHOCTH, YHNPOUHEHe i CHocol COSAHHEHT
IACTIH ¢ BATUKAMI 1 BTYJAKaMi (M09 nosepxuocteii 6e3 yOpOUHERIs HE3aBICIHMO
or thna nocankn = 0,7; npu o62yexe apolio p = 0,8; npy passansuoske oTBep-
eriit f = 0,9; npn ynpounenii oGiaTHEM OTBEPCTHII 1K BLIITAMIOBKON KOILUEBLIX
KAHABOK BOKPYT HUX 1 nocauxe ¢ 3azopom P = 1,1); Kp. g — xostuunent pexina
narpysxit (pue. 1,14, @), sapncsuusii oT KBHBAMEHTHOrO Yicaa WHKIOB Harpyxe-
nitit Ny (mpn Np > 109 K, = 1; npi nocTosinHoM pesiime paoTs! 1 MajgkX AHba-
Miluecknx narpyskax Np= 3600 (v/L) T, 3nech v — ckopocts wem, m/c; L —
AdlHA 3aMKHYTOrO KOHTYpa uend, M; T'p— moauutii cpor paGoTul wems, u); g—
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1.5, lNapamerpe! TArOBHIX fJacTHHYATEIX UEmel
o FOCT 588—81 (CT C3B 1011—78)

Paspyilia: Juasmerp (napy:xuuil), MM
Honep jomas Ha- Ilar uenn 1%,
uemnn rpyska, KH,
He MeHee panuKa BTYJIKH poJHKa KaTKa
M20 20 40 **—160 6,0 9,0 12,6 25
M28 28 50 **—200 7,0 10,0 15,0 30
M40 40 63—250 8,5 12,5 18,0 36
M56 56 63 **—250 10,0 15,0 21,0 42
M80 80 80—315 12,0 18,0 25,0 50
M112 112 80 **—400 15,0 21,0 30,0 60
M160 160 100 **—500 18,0 25,0 36,0 70
M224 294 125 **—630 21,0 30,0 42,0 85
M315 315 160 **—630 25,0 36,0 50,0 100
M450 450 200—800 30,0 42,0 60,0 120
M630 630 250—1000 | 36,0 50,0 70,0 140
M900 900 250 **—1000 44,0 60,0 85,0 170
MI1250 1250 315**—1000 | 50,0 71,0 100,0 200
M1800 1800 400—1000 | 60,0 85,0 118,0 236

* IWar wenn suGupaeTes ua p#na: 40, 50 63, 80, 100, 125, 160, 200 250, 315, 400,
500, 630, 800, 1000 mm.
** Tlpumenenne warop ANs KAaTKOBMX ueleldl He AomycKaeTes.

1.6. Mapamerpni TATOBBIX pa3bopHeIX Lenei
no F'OCT 589—74 (CT CIB 535—77)

Paamepn, tm
P o e
OGosna- lar maﬁ:ﬁx‘gﬂ Paccrosinne 1 ??';‘ccr?u,
uenie spena f, | wuarpya- Ilar Wapuna MeHAy Ana- KF, He
e i Ka, kKH. Saleis JReHa HAD Y H LI MET] GoJee
He MeHee | jopus B, ue ADCIL M BaaN-
Ty Goace By, ne me- K
nee
63—63 63 63 126 18 15 8 1,4
80—106 80 106 160 30 21 12 3,2
80—290 80 290 160 42 32 18 8,7
100—160 100 160 200 32 27 14 3,8
100 220 200 37 27 16 5,2
125 250 250 46 34 17 7,4
160 290 320 40 34 18 5,7
160 400 320 59 42 24 9,1
200 630 400 66 52 26 16,5
250 1000 500 80 63 3 24,0

lauenits OTHOCHATCH K FOPAYCWTAMIOBAHHLIM LEIsiM ¢ (HKCHPOHAHHLIMY Balis




1.7. TMapamerps! KpYIVIO3BEHHBIX CBAPHBIX ueneh

= = = Paspyura- i, = =l o3 Paspyma- ey
ax ) by oman Ha- X o2 ] S ouas Ha- %
YAC = Z . | rpyska, kH, | 8. [ Q.. = 3 . | rpyska, kH, | @ .
S S | mememee® | SE || ¥ | §_ | &° He meiee =
<& | 5E | HE £% | 2% | 5% [=E £
I'py3onbie H TArOBHE HOPMaJbLHON MPOYHOCTH
no I'OCT 2319—81 (CT C3B 2639—80)
5 18,6 | 17 10,0 0,50 || 18 50 | 60 126,0 7,30
6 18,5 | 20 14,0 0,75 | 20 56 67 160,0 9,00
. 22 23 18,0 1,00 23 64 77 200,0 12,0
8 24 26 26,0 1,35 | 26 73 87 252,0 15,0
L 27 32 32,0 1,80 | 28 78 94 300,0 17,5
9,5 | 27 31 34,0 1,90 30 84 | 101 340,0 21,0
10 28 34 40,0 2,25 33 92 | 112 400,0 24,5
11 31 36 46,0 2,70 36 101 | 122 500,0 29,0
13 36 44 66,0 3,80 39 109 | 132 560,0 34,0
16 45 53 102,0 5,80 42 118 | 142 680,0 40,0
BbicoKonpouHbie A/l TOPHOTO 0GOPYNOBAHHS
(o I'OCT 125996—83)
14 50 48 230, 250, 3,9 24 86 79 —, 720, 12,4
250, 290, 720, 860,
310 900
16 64 55 300, 320, 4,9 26 92 86 —, 850, 14,7
320, 380, 850, 1000,
402 1060
18 64 60 380, 410, 6,5 28 100 93 —, 980, 18,5
410, 480, 980, 1170,
510 1220
18 80 60 380, 410, 6,0 30 108 98 —, 1130, | 19,2
410, 480, 1130, 1340,
510 1410
20 80 67 470, 500, 7,7 32 114 | 106 —, 1280, | 22,0
500, 600, 1285, 1530,
620 1630
22 86 75 570, 610, 9,4
610, 720,
760

* 3nauenns yKasanu s Kaaccos npounoctn 7, 8, €, 9 W D ¢ HANpMKCHHAMN NpH
pannofl narpyske 76, 80, 80, 95 u 100 kH/eM* cooTBeTCTBEHHO.

KO9(hiient 4yBCTBITENLHOCTH MeTa/la K KOHUeHTpauny Hanpskenuii (puc. 1.14,0);
O,y — TeoperTHyecknii Kos{uunent Konuentpauun Hanpsokennii (puc. 1.14, 6);
P — koappuunent, Xapakrepusyounii Gopmy Anarpammul npeiebHeiX HanpsKe-
it (p= 0,05 npu 0, <700 MIla u p= 0,1 mpu oy > 700...1060 MITa).

Paspywaiowas narpyska (xH) mo npeneny BLIHOCHHBOCTH Mate-
puana Banuka (no usruGy B ceuenun 1—I1, pue, 1.13, 6)

__0,1570_4d%RKp, »

Q.y = @ =T IT+))Ks ’ (1.19)
rlle 0_3 — Tpejiel] BLHOCIHBOCTH NP CHMMETPHUHOM unKne narnba [ais yraeponus
CTOit cTann O_y = ,0,4:§0,, (MIJa), pns sernpoBaunoil cramu o_y = 0,350y, +=
=+ 120 (MIla)]; d, I, [* — pasmepmi, cm (puc. 1.13, 6); & — macwrabuulit dakrop
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Pac. 1.13. PasMepsl nJlacTHHUATOH UenH:
@ = nns pacuera naacTHHj 6 = N8 pac9iTa BaJIHKOB H BTYJOX

o g ——1
Kon 5 J=(go05..000a- || - o=—(41..02)rnm—
2,0 «y [2
b
g &
175 »
3 \ \\ -4_41’1 ’
150 4 w 7
; bt %7:\ AN |
25 . [0 =
’ "I _l7m N———
10 2r, | 200 _bz{zoa b _[200
R 7 T ) g 150 2r 250" 7r,. (150
a) &
I
o = 3,0
%9 329
17\
07
95 T
/\/,5
63 14
73
497 o= 12

400 600 800 1000 Gg, il 125 ]75 225 275K 125 |75 225 275 Kl
7) 17

Puic. 1.14. 3asucumoctn nis omperesiemysi paspymaroumeii HATPY3KH LeNy 00 mpes

Aeay BLIHOC/IHBOCTH MmartepHajJa IJIacTHH:

d — KOIPPEUKENTA PexumMa HATPYSKH OT SKBUBAJNCHTHOrO WHCJA WUKJOB marpyxenuil; 6 —
KOSQMPHUHEHTA HYBCTBHTCALHOCTH METAJNA 12 KOHUEHTDANUNA NANpaXKenufi of npefess mpols
HOCTH mMaTepliaja; ¢ — TeopeTHYEeCKOro Kos(dHUIENTA KOHUCHTpAUNH HATIPAXKCHH[ OT oTe
Howenns R/r (8 ~— 3030p uan HATAL MEXAY BAJHKOM HIM BTYAKON i OTBEPETHEM JAACTHIlL)
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(ans yraepomucrofi crann &= 0,92 X
npud=20mmu e= 0,84 npud= "% J
=40 MM; 211 BLICOKONPOUHOM JIETHPO- £
Bannoit crann €= 0,84 npu d=
= 20mm we= 0,74 npu d= 40 mu; 5p
Npi OpousX pasmepax OnpeiensieTcs
METOJOM JIHHeHHOH nuTepnonsunn); 40 V4
P — xosdpuunent,  yunTeBaouHil r=25 J‘=7,5‘<\//
KauecTBo 06paGoTKH  NOBEPXHOCTH 37
(15 BanuKoB Ge3 IOBEPXHOCTHOTO
ynpousesns P= 0,93 mpn op= 29
=600 MITa u B = 0,85 npn 0y = 20
= 1400 MIla; mns BalHKOB C no- 70 = 15 75
Bepxuocwm%gn OUHEHNEM 3aKaIKOIl 0 =10
© Harpesom , LeMeHTaluei, Hi-
'rpoue[rtieu'rauueﬁ B=1,1..1,3 065 47 x 465 0% &
suavenns Kp g n 1 onpexensiorest a) )
v g -

é’i',f;;’r}'\»‘i,""_ 3)&%::-;{,',]:33,’,7”,;3@?;3_ Puc. 1.15. 3BaBucumocts Ko3hhuLHEHTA
WHEHT KOHIEHTpALNH Hampsukenyii UPHBEACHHBIX HANpSIKEHHH OT . HpH MO
npu uaruGe (A5 BaAWkon C pajn-  CAAKE:
AJLHLIME OTBEPCTHSIMH, OCH KOTOPLIX ~ @ — C 3330poM; G — e HaTarom
pacnonoxeun Bpoab uenn, Ko= 2
an 0, =700 MIMa u Ky= 2,35 mpu oy = 1000 MIla; past mpounx BajinkoB

o= 1).

W
W

\

\

Pazpymaiomas narpyska (kH) mo npejeny BbIHOCAMBOCTH MaTe-

plana BTYyJOK
Q T 0.1570_11”d,ﬂKp_g (].17)

Py KuKoKn. pKo (14 %) ?

Tie 3naueniist 0_y, B, Kp. g, ) onpejensiores ananornyHo yKasauHOMY sl BaliKOB;
", dy — pasmepy, cm (puc. 1.13, 6); K — KO9(hHIIeHT, YUHTEIBAIOWHIT CHHIKEHHE
PACUETHOrO NPHBEJEHHOIO HANpPSIKEHHs NPH HAAHYHH LUEMeHTAuNy (415 HeueMeHTo-
paunpx Bryaok Kp= 1; ans uementoBaHubiX opnentuposouno Ky = 0,8 ... 0,9);
Ky — kosdipuunent Bausiuns uncaa ay6ees z m nx (OpMH (Yraa 3aocTpeHus ¢)
a ycuaue cnJiomusanns (opannsamnn) BTYJAKH Ha 3Be3loNKe (OPHEHTHPOBOYHO
Ky=006npuz=40n¢=25°uKy= lnpnz=>5..7uq=15...20°; Ky, , —
Kos(huiienT NpHpefeslbX HATPAXKEHNil, YYHTHBAIOMNI COBMECTHOE BANAHNE HAa-
npsizkenuil or uarn6Ga o COVIOUHBANNA BTYJAKH MOA AeficTBHeM HArpysku ot 3yba
sBesjioukn (onpepeasercs no puc. 1.15 B sasncumocetn ot orvowenns y = ["/d; u
o = (d 4 Ad)/(dy — Ad,), 3nech Ad u Ad; — nzHOC BTY/IKH 10 JHaMeTpaM BHYTpeH-
el u umapymxunoii nopepxunocreil; K, — sthexTnBabiii Kos(dHUIEHT KOHUEHTPALIH
HanpsKennii AJs BTYJI0K CO CMA30UHLIMI OTBEPCTHSIMII, OCH KOTOPLIX PacnojlozKenst
Baoab ocn nemn (Ko = 1,6 npu 0, < 700 MIla u Ky = 1,8 npr 0y > 1000 MITa).

Pazpywaiomas narpyska (kH) no npegeny npounoctd matepnaia
IIACTIH

Qp. n = 0,1mKyKy, 5 (b — 2r,) 50, (1.18)

riae K — xos(puunent, yuuruBaownii BausHie pasmepos, (GoOpMbl OTBEpCTHit I
TepmooGpatorin (pue. 1.16); Ky, = 0,92 — xoapuinenr, yunTpisaoumuil nepas-
HOMEPHOCTL pacnpejenenis HAarpysKkn Mexdiy miactiHamu npu  paspbiBe.

Paspywaiomasn narpyska (xH) no mpeneny mpounoctin marepu-
ana pannkos (no uariuby B cevenun 1—I1, puc. 1.13, 6)

0,0785d"0, 5
Qp = —_Kp(2l'———-l”)' (119)

rre  Kp— xoaduunent, yuntoiBaommii  BAMsHUE  COOTHOUIRHIIL pasmepos
Basnka # BTyaxy (puc. 1.17),

4 85






