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PYKOBOASWHA TEXHHYECKHH MATEPHAJ
L

®OPCYHKH CTALHOHAPHbDIX

NAPOBBIX KOTJIOB PTM 24.030.37—-74

PACYET M NPOEKTHPOBAHHUE BBegeH BnepBbIe
MEXAHMYECKHX ®OPCYHOK

YHhasaHuem MUHUCTEPCTBA TAMBO/IOr0, SHEPTreTUYECKOro U TPAHCNOPTHOrO
MalMHOCTPOeHUA OT 29 aBrycrta 1974 r. Ne BH-002/11209 cpok BB€je-
HUA yCTaHOBlieH

c 1 mapta 1976 r.

Cpox aeidcteua go 1 mapta 1980 r.

Hacrosmm#i pykoBoasuuil TexHHyecku#i marepuan (PTM) pacnpo-
CTpaHfeTCA TOJIbKO Ha (OPCYHKH BHXpeBble MeXaHHUeCKHe OIHOCTY-
neryateie. Ha ¢opcyHKH MeXxanuyeokde €O CJOHBOM, CTPYHHBIE H C
JePpeMeHHBIMH NPOXOTHBEIMH CEOYSHHAMH Ppacnbl.IABAIOLUIHX 3/JSMEHTOB
PTM me pacnpocrpansiercs.

Hacrosmm#i PTM obs3aresen 1715 opraHusalluii ¥ mpeyTPHATHH
MuHpncTepcTBa TAXKEJIO0r0, SHEPreTHYSCKOT0 H TPAHCIOPTHONO MalTHHO-
CTPOEHHS, ITPOEKTHPYIOUINX, H3TOTOBJIAIOIHX H OCYLIeCTBIAIOLHX Ha-
JaJKy TONOUHBIX YCTPOHCTB HEPreTHUSCKHX YCTaHOBOK.

1. OCHOBHBIE ONPEJEJIEHHA U OBO3HAYEHHS

1.1. Mexaunyeckoit opcyHKOil Ha3biBaeTcsl yCTPOHCTBO .15 pac-
NbIJIEBAHKA 2KHIKOCTeH, paboTaollee ¢ HCIOJIb30BAHHEM [MPHHIHNA
ZPpOONOHHS] CTPYH MO BO3TEHCTBHOM BHYTPEHHHX THIPOMEXaHHYCCKHX
CHJI, KOTOpble (JOPMHPYIOTCSI TIPH TEYEHHH MXHAKOCTH B INPOTOYHBIX
jeMeHTax GOpPCYHKH.

1.2. OcHOBHBIMH TapaMeTpaMH MeXaHHYeokHX (OPCYHOK, ompele-
JISIOLIHMH HX OCOOEHHOCTH, YCJIOBHSA (MPHUMEHOHHS U AKCILIYATallHOHHbIS
TpeGoBaHus, ABJIAIOTCS ipaboute, KOHCTPYKTHBHbIE Y TEXHOJOTHYCCKHE.

HUspaHne oduuuascHoe MepeneuaTKa BocnpelleHa
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1.3. ¥YcaoBHble 0003HaueHHs ‘H ONpexeseHust pabounx mapaMeTpos:

Ap — JaBJeHue pacnbliHBaeMOH XKHIKOCTH, KrefcM?; npuHHEMaeTcs Kak

H30BITOYHOE {1aBJeHMEe IKHIKOCTH meped (OpPCYHKOH OTHOCH-
TeJbHO JaB/eHHA B 00beMe paciblieHHOro hakena;

v — BS3KOCTh [PaclbLIHBaeMOH JKHIKOCTH; MPHHHMAaeTcsd B &IHHHLAX
KHHeMATHYECKOH B3KOCTH (CAHTHCTOKCAX) HJIH TPAycax VC.10B-
HOH BJ3KOCTHU;

$ — ILIOTHOCTD \pACIBITHBASMON KULKOCTH, KI/M3;

O — MOBEPXHOCTHOE HATSXKEHHE PACIBLTHBAaEMON JKHIKOCTH, Kr/M;

G — mpOH3BOAHTENBHOCTD (OPCYHKH TIDH HOMHHAJBHOM JaBJCHHH,
KIfu;

@gp — 'VroJ KOHYCa DACKPHITHA (paxesa; mpHHUMAETCs KaK MpPHKOPHe-
BOH Yro.1 packphITHS ipaxena B ycTbe <hOPCYHKH, 00VCI0B. 1€ HHbI
KOHCTPYKTHBHBIMH [apaMeTpaMu (OPCYHKH H DHIMHECKHMH ma-
paMeTpaMH ipacnbliuBaeMoll vkuakocTH. [lpu ompeleieHun o
He JOJLKHB yuHThIBATBCA ¢(deKTbl BAHSHHA CHJAB TAXKECTH,
oGkuMaHus (akesa BO3LYILIHBIM OTOKOM TIPHHYIHTEJILHOTO HJH
eCTeCTBEHHOIO Xapakrepa;

g — IIOTHOCTh  OpolleHusi, Kr/Mm2; onpejeiasiercs N0 CYMMAapHoii
Macce BceX Kamedb, BHNAJaOIHX HAa eXHHHOY cdepHueckoli
MOBEPXHOCTH C LIEHTPOM, COBNIAJAIOLIHM C YCTbeM comiaa ¢op-
CYHKH H paguycoM R=500 mMM. B oflieM BHIE NJIOTHOCTb OpPO-
LIE€HHA BHIPAXKaeTCsl 3aBUCHMOCTBIO:

g=FHa"),
rAe o’ — yroJ opolIeHH .

1.4. YcaoeHble 0003HaUeHHS M ONpeledeHUs] KOHCTPVKTHBHBIX a-
paMeTpoB:

d — nuametp conna, Mv;

D — nunaMerp KaMephl 3aBUXPHBAHHUS, 'MM; NPHHEMACTCH IO OKP YOKHO-
CTH, K KOTOPOH OCH TaHIeHIHAJbHBIX KaHaJOB fBJSAIOTCS Kaca-
TEJIbHBIMH;

[ — nnomane monepeyHOro CeyeHHT TaHTEHLHAJBHOIO KaHaaa, MMZ;

71 — KOJIMYeCTBO KaHaJIOB;

le — HJIMHA CONIE, MM;

Iy — mJIMHA TaHTeHIHAaJbHOrO KaHaja, MM; MPHHHMAeTCs Mo [ IHHE
V4acTKa [KaHaJja, OrpaHHYSHHOTO MOBePXHOCTBIO MPSMOYIOJIbHOTO
TeoOMeTPHYeCKOro Teda (mapaJJjesennneia, NHJIHHIPA H T. I.);

Dy — TeXHOJOTHYSOKHA VIHAMETP KaMephl 3aBHXDHBAHMA, MM; TPHHH-
MaeTcs Mo \JMaMeTpy, ONpeleisiolleMy OfnepalHH CBepJIeHHs,
pacTouKH, WIHGOBKH H T. I.;

A — reoverpuyeckas XapaKkTepucTHKa (OPCYHKH; oOmpelessercs mo

3aBHCHMOCTH:

_ dl,‘Z DO,S

i
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1.5. OcHoBHBEIE TeXHOJOTHYECKHE MapaMeTpbl:

-— Mapka MaTépHasia, H3 'KOTOPOTO M3rOTOB.]EHH JeTaTH |PacHblib-
Barollell roJoBKH (HOPCYHKH;

— 1IEPOXOBATOCTb MOBEPXHOCTeH PAcHELIHBAIOIIHX 3JGMEHTOB
(conna, KavMepbl 3aBHXPHBaHHS, TAHreHIHAbHbIX KaHAJI0B);

— pasMepHl NoJeH IOIVCKOB IPH H3rOTOBJEHHH PachblIHBAIOLIUX
3/1eMEHTOB;

obecneynBalolle c60pKy, pasbopKy, NJAOTHOCTb MPH-
Jeranus M 3aMeHy ideTaJjel [pacnbianBalolliell rOJOBKH B MIpOLEcce SKC-
TAyaTauuH POPCYHKH.

2. TAAPABJIHYECKHA PACYET

2.1. Leanio ruapaBanyeckoro pacyera (pOpCcYHOK siBAsieTcs Onpele-
JeHHe MPOU3BOJIHTEILHOCTH M 'YIJ1a DacKpHITHS «pakena (GOpPCyHKH B
3aBHCHMOCTH OT €e TeOMEeTPHYEeCKHX XapaKTepHCTHK M.IH, HaoGOopoT,
onpejejeHHe OCHOBHBIX M@OMETPHYECKHX XapaKTePHCTHK (HOPCYHKH B
3aBHCHMOCTH OT €€ 3allaHHOH MpPOWSBOJAHTENbHOCTH H VIria PacKpbITHA
¢paxkena.

2.2. Ilpu pacuere «hOPCYHOK TIPHHHMAETCA, YTO PEKHMbl TEUEHHS
JKHIKOCTH B pabouyeM HHTEepBaJje PacXopoB HaXOIATCA B 00JaCTH aBTO-
MOJI€JbHOCTH M pacXoiHas KpuBasf MoXKeT ObITh BbjpakeHa HopMyaon

G =KMYV Bpy,
rie K — oGobmennbiii ‘Kos(dunueHT nponopinoHaIbHOCTH;
M — vacwutab dopoyHKy;
o — IJIOTHOCTD, KI/M3,

2.3. OcHOBHHE KOHCTPYKTHBHBE Da3dMepbl (POPCYHKH OJKHBI BHI-
6upaTbcd ¢ TakHM pacueToM, YTOOH OLIJIH BHITOJNHEHH clelyloilHe
COOTHOILIEHHUS Pa3MepoB:

09>-4 5025 Mol n>2
I, — (0,1 —0,4)d; /z“ —(1—5)h,,
rae Ay — BHICOTA KaMePHl 3aBHXPUBAHMUSE;

hyx — BBHICOTA TAHTEHIHAJBHOTO KaHaJa.
2.4. Macwta6 ¢opeynkn M Bbiyncasencs mo hopmyaaMm:

_ G
T KVip'

rae G B krfu; M B MM2; Ap B ‘erc/cm2; p B Krim3,

V( ) e (nf)z Td—
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2.5. 3Havyenne wo3dpoduuenra K ompenensiercs B 3aBUCHMOCTH OT
TIPOH3BOIHTENLHOCTH (POPCYHKH H BA3KOCTH TONAHBA N0 TrpadHky
gepr. 1.
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2.6. I'eoMeTpuueckass XapakTepHCTHKA (POPCYHKM HAXOIMTCA 1O
bopmy.e
d2phs8 (- 2¢ )s
nf \60
2.7. JdnaMeTp conia (oOpCyHKH BBUHCASETCS MO 3aBHCHMOCTH

d=) MV A +1,5.

A=

PasMmep auamerpa comnJa, BHIMHCJIEHHBIH Ha OCHOBAHHH 3TOH 3aBU-
CHMOCTH, MOMKeT OKpYrJifTbca B mpeieiaXx +1Y% ¢ uneapio BEOOpa
CTaHIapTHOTO HHCTpYMeHTa (cBep.a H passeptok). Ha rtournoctu pac-
yeTa PacXoJHON XaDaKTePHCTHKH OKpPYIJICEHHE pa3Mepa [qHaMerpa He
oTpa)kaercs. ¥ToJa pacKpbiTHA (dakKesa He3HAYHTENbHO YBEJHUHBAETCS
OpPH OKPYTJeHHH pasMepa auamerpa B GOJbIUYID CTOPOHY H YMEHb-
IIAeTCA MPH OKPYIJIEHHH B MEHbLUYIO.

2.8. JIuaverp KaMepbl 3aBUXPHBAHUA BBIOHPAIOT H3 KOHCTPVKTHB-
HBHIX C€OOOpaKeHH#H, HCNoJIb3ys '3aBHCUMOCTH 1. 2.3 U VUHTBIBAs, WTO
npH ‘Goabioil BeTnuuHe D yBeanunBalotes radaputhi (OPCYHKH, a KIPH
MaJIofl — MoBbiIAIOTCH TPeOOBaHHA K 'KaueCTBY OOpal0OTKH W NOHU-
Xaercsl PaBHOMEPHOCTb paclpeleseHHsl PaciblIeHHOH KHTKOCTH 110
OKPYXKHOCTH ¢akena. [Ipaktuyecku 1/ GOpPCYHOK GOJbLIOH 1NPOH3BO-
JIUTEABHOCTH (GoJsee 2 T/M) CHHXKeHHe raGapHTOB HMeeT GOJBILOe 3HA-
YeHHe, MO3TOMY caexyer mpuauvarte d= (0,7+0,9)D, a 1as dopcynox
MaJlol npousBoAuTedbHOCTH (MeHee ‘1 T/u) —d= (0,1 +0,5)D. {ua-
METP KaMephl 3aBHXPHBAHHA MOXKHO TaKKe H3MEHITb B IPHBEIEHHOM
EBbLIIE HHTepBaJje PEKOMEHAYEMbIX BHAaYeHMA 145 BbOOpa CcTaHiaprt-
HOrO HHCTPYMEHTAa HJIH OO0JeI'YeHHs. H3rOTOBJIEHHS PaclblIHBAIOLIHX
JIEMEHTOB,
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2.9. O6wmas myouraib TAHTCCHI[HAJEHBIX KaHaJOB BbMNHCASETCH 10
popmy.ie
dl 'ZDO,

nf—————.

2.10. Popwy ceueHHs TAHIEeHUHAJbHOTO [KAHAJ4A DPOKOMEHIVETCH
BbINOJIHATH B BHIE NPAMOYrOJbHHKA ¢ COOTHOIIEHHEM CTOPOH, OJIH3KHM
1:1, uau B Buae kpyra. TanreHuHanbHBIX KaHAJOB JOJXKHO ObiTb He -
menee aByX. IIpu BHIOOpPEe KOJHYUECTBE :H -CEUEHHS TAHTEHIHANBHBIX
KaHaloB cJedYeT HMETb B BHTY, uTO C 'YBeJHUEHHOM KOJIHIECTBA Ka-
HaJOB DPaBHOMEPHOCTb pachpesej]eHus MKHIKOCTH M0 OKPYXKHOCTH
dpakena mosbimaercd, ra6apuTil (GOpCYHKH YMEHBLIAIOTCH, OMHAKO
ONacHOCTb 3aCOopeHHsl H 3abupaHAs (DOPCYHKH KOKCOM YBE/AHYHBAETCH.

Bo Bcex ¢syyasix IUMpHHA TaHIeHUMaJbHOTO KaHaja He 10JXKHA
GHITh 00JIee ero JJIHHLL.

2.11. TexHoJoryueckn# IHaMeTp KaMephl 3aBHXPHBAHHA onpee-
Jsiercd 1o hopwyie

DT = (IvOQ":’ 1a03)D+ b!
rae b— HWIHPHHA TAHTCHIHAJIbHOTO KaHaJla.

3. PACYET AHCNEPCHOCTH PACIbIJIHBAHHA

3.1. Ilpu pacmblLIMBaHHH KHIKOCTEH (DOPCYHKaMH - MeXaHHIeCKOro
THTa TPUHHEMAETCS, WTO 3aKOH paclpefieNeHns KaneJb Mo K/IaccaM
MEJKOCTH € JAOCTATOYHOH /4 MPAKTHUEOKHX liesed TOTHOCTBIO MOXKeT
OLITh BHIpAXKEH 3aBHCHMOCTBIO

-l
n=MNe %%

rae §— TekyIiHH JHaMeTp KaillJH,
" n— KOJHYeCTBO Kalesab, pasMep KOTOPHX GoJablle §;
N — obiiee ‘KONHUECTBO Kamendb B 3aJaHHOH Macce paclblLISHHON
KHIKOCTH;

a —TapaMeTp pacnpereseHn.
3.2. HauSoJiee BeposTTHBIN quaMeTp Kaiflin (B MKM) B COOTBETCTBHH

c m. 3.1 onpelensietcs 1o hopMy.Ie

=t
al?

3.3. MakcuMaJabHBEH 1HuaMeTp Kamau (B ‘vikM) B of6bevie pacibiieH-
foro ¢axesa, cocrosfiero u3 N kamenb, BeHCIIeTc No dopMyie

N /IgN~
Qmax-—N .l/ le gﬂ

3.4. Jas OUEHKH IHCIEPCHOCTH pAaCNBI/IMBAaHHA PEKOMEHI1yeTcs
TIOJB30BAThCH MaKCHMAJIbHBIM JHAMETPOM Kaljd, oTHeceH#abiM K 100
KanasM pachblIeHHoro pakena Ha MaKCHMAJbHOM pajduyce OpoilleHHd,
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KOTOPhIH MOMKET OTHOCHTEJIBHO JIETrKO H TOUHO ONpeJesisiThCS SKCHepH-
MEHTaJbHBIM ITyTEM.
B cootsercrsud ¢ a1. 3.1 MaxcHManbHBIA JUAMETP KaNJH, OTHECeH-
Huifl k 100 xamasy, BoipaKaercd caexyiomei Gopamy.oi:
2,146
a

N
Omox—100 =

3.5. CBasp Menjy MaoCOH pacblIeHHOA KALKOCTH H COOTBETCT-
BYIOLIHM }IaHHOi:I Macce MAaKCHMAaJibHLIM JIHaAMETPOM KaNJdH Bbipa-
XKaeTcq 3aBHCHMOCTbIO

) “(_._*mx-ﬂ )‘*’
Bm=4,8296fnax_3ﬁ 0,00464¢ \ Pmax-100/ 1

256( ‘max—B \2
+ 0,06\ max-100/ |
O6iee KOJIHUECTBO Kameldb B 3TOH Macce JKHIKOCTH BBMUCAAETCS

no gopmyae

2.2
as _
N = e max B;

MOBEPXHOCTDb BCEX Kallesab PacHBIICHHON XKHIKOCTH € Maccoll B ompe-
Jedsercs 1o dhopMysie
4 l( tmax—-B \?
— .82 "\ Smax~100
§=0,68-22_ € ma .

3.6. Beanunna a, ucnoassyemasi 1a8 pacuera BeaAuunH 6%  Smax—10)
H JAPYIHEX, 3aBHCHT I'JaBHBIM o6pa3zomM OT KauecTsa o6pabOTKH pacmbl-
JUBAIOIIHX 3IJIGMEHTOB, MacluTaba (QoOpCyHKH, JaBJACHHA XKHIKOCTH
neped popoyHKOH, BAAA PACHbLIHBASMOH KHIKOCTH.

[Ipu kauectBe 06paboTKH pachbIIHBAIOUIAX 3;IE€MEHTOB B COOTBETCT-
BHH ¢ 1. 5.7 H PAONBJIHBAHHH BOJIbI BEJHYHHA @ ompejessercs mo ¢op-
MyJe

a=2,146.10- /22,

4 MaKCHMAaJbHBIA JHAMETDP KaNdH Omax—100— MO (opMy.Ie

,
/M
Smax— 130 = 1000]1 YR

3.7. Ilepecuer 1HCNEPCHOCTH PacHbIHBAHHA C BOIB HAa MHIKOCTH
C HHBIMH (DH3HYECKHMH CBOACTBAMH NPOHIBOJHTCH MO (opmyie

" e 0,8 [+] 0,5
8y =Bg0n =) x4,
Yaox Ss0x

rxe. Opoy — pa3Mep KallJH NPH PACIHHIIHBAHHH BOZH;
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0 —pasMep KandH 0NPH PACNBIIHBAHHH KHAKOCTH ¢ (hH3Hue-
CKUMH f1apaMeTpaMH, OTJIHYHLIMH OT BOAbI;
¥ M G — COOTBETCTBEHHO BS3KOCTb H IOBEPXHOCTHOE HaTAXKEHHE.
3.8. Pacuer [1HcTepCHOCTH pacnBLIMBAHAA Ha Pa3JHYHBIX PaTHYCaAX
OPOWIEHHS MPOH3BOJHTCA JIPH IOMOIUH BABHCHMOCTH

~ _a r2
Omax—r = 'Jmax—R’R"g‘ s

T1€ Smax—R— MAKCHMAJbHBIA J¥aMeTp Kan/H Ha pajHyce opolleHHs R;
Omax—r — MAKCHMAJbHBIH JUaMeTp KalJH Ha paduyce OpPOUIEHHS r.

4, PACYHET AHANA3OHA PEryJIHPOBAHHA

4.1. lnana3on perynupoBaHHA (OPCYHKH 3aBHCHT OT COOTBETCTBHSA
KaqecTBa pacNblIHBaHHS TOTINBA MpH DEryJHPOBAHHH TIPOHIBOIHTENb-
50CTH (POpPCYHKH 3aJaHHBIM TpeGOBaHHAM MO YCJIOBHAM OPTAHH3AUHH
fipoliecca CKHUTaHASA TON/IHBA.

4.2. s MexanHYeCKHX «pOPCYHOK (1HANa30H PeryJupoBaHUS @pO-
H3BOJHTENBHOCTH H JaBJeHHs TONJauBa mepe] (PopcyHKOH ¢ I0CTaTOY-
HOH CTeNeHbl0 TOYHOCTH ‘MOJKeT PaCcCCYHTHIBATBCS Ha OCHOBE 3a7aHHBIX
3HaueHHH MakCHMaJbHoro (MJH HauwGosee BepOSTHOMO) JHAMEDpa
Kan/JH Ha HOMHHAJIbHOH H MHHHMAJbHOH HaTpyake:

JE— N
N . 1) - ?

G min / APqin _ “max—nom __ T now .

Grou APyon

max—min % min

4.3. HeoGxomuMeiit pasvep Kanjad Ha MHHMMAJbHON Hanpyske
onpeleasercs MO YCJOBHAM BHIMODAHUS PACNHIJIEHHOIO TONJIHBA B
o6beMe TOTMOYHOTO YCTPOHCTBA.

5. TPEBOBAHHA K NPOEKTHPOBAHHIO H H3TOTOBJIEHHIO

5.1. KoHCTpyKTHBHO (OPCVHKA BEINOJNHAETCH H3 CAEILYIOmHX 000-
POUHBIX ©IHHHAL: pacNbIHBAIOILas rOJI0BKA3, CTBOJ, YCTPOHCTBO A4
NOIKIIOYGHHA M (PHKCAUHH QOPCYHKH B paboueM TOJIOXKEHHH.

5.2. KOHCTPYKTHBHOE BHINOJHEHHE BCeX V3JM0B (OPCYHKH JIOIKHO
obecneudBaTh HEOGXOAHMYIO HAAEKHOCTb PaboThi, YAOOCTBO IKCIIAYd-
TalHH, J0CTATOYHO BLICOKHH 'CPOK CJ1yKOBI, ONpele/sHOMMH epHo -
HOCTb 3aMeHbl (JOPCYHKH AJ pPeMOHTa HJH OYHCTKH.

[lpn mpounx paBHHIX YCJAOBHAX 060Jiee MpeXNOYTHTENbHB KOHCTPYK-
nHM (QOpCYHOK, HMeloLiHe. MeHbllee KOJIHYECTBO .JeTated, MeHbllHe
rabapuThl H Maccy. 2KCNJAyaTallHOHHble XapaKTCPHCTHKH (OPCYHKH B
SHAUHTEJbHOH CTeleHH 3aBHCAT OT Y00cmBa pa3bOpKH, COOPKH H
YHCTKH paclblIHBAIOlledl roJOBKH, VCTAHOBKK H 3aveHH (OpPCYHKH B
rope.axe.

Bo Bcex cayuasix HeoOXOIWMO YYHTHIBATb ‘Ha3HAUCHHe, YCJIOBHA
paboTH M KyJbTYpY 3KCNJyaTallud OPCYHKH M, HCXOAA U3 3ITOrO,
OT/aBaTh NpPeANOYTEHHE TeM HJIH IPYrHWM BO3IMOXKHBIM KOHCTPYKTHB-
HEIM BAPHAHTaM.
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5.3. CyuiecTBeHHOe 3HAYeHMe T[IPH NPOGKTHPOBaHHH (OPCYHOK
HMEeT TeXHOJOTHA U3MOTOBACGHHS Haubo/ee CJAOKHHX 3/JeMEHTOB (op-
CYHKH, OOecrneuHBaioniasi HeoOXOAHMYIO TOYHOCTb Pa3MepoB, LIEPOXO-
BaTOCTh TOBEPXHOCTH H MHHHMAJBHYIO CTOHMOCTb H3rOTOBJEHHS (op-
CYHOK MPH UX CEPHHHOM HJH IITYVYHOM H3TOTOBJIEHHH.

5.4, PacnelauBaloIyI0 TOMOBKY HOPCYHKH HVOKHO BHIOJHATH He
6oJee yeM H3 USTHIpeX 3JEeMEHTOB: Kopiyca, paclblIHTeNad, pacipeie-
JUTe i, HAaKWTHON rafik.

5. TogHOCTE H3NOTOBJEHHA OCHOBHBIX KOHCTPVKTHBHBIX 3J@MEHTOB
pacislIUBaloliell T'OJOBKH [10/KHA ofecHeyHBarb CJAELVIOUIHE (10IIY-
CTHMEIE OTKJIOHRHHSI OCHOBHBIX NapaMeTpoB (POPCYHKH:

710 pacxody — He Goaee =2 Y%;

70 VIJY pacKpbiThs akesa — He Goiaee =6 %;

0 HEPaBHOMEDHOCTH OpOlIeHU — He GoJgee =10 %.

5.6. B cayuae, Kora TpeGoBaHHs M. 5.5 OMKHB GHITH TOBHILIGHEL
(Hampmvep, MPH VKOMIJEKTOBaHUH (QOPCYHKAMH YCTaHOBOK, paboTalo-
IIHX ¢ MaJblMH H30BITKAMH BO3AyXa), MoAGOD KOMILIeKTa (OPCYHOX
TIPOH3BOAHTCH HAa OCHOBAHHH JAHHBIX CTEHIOBBLIX MPOHBOK.

5.7. TpeGosanusa a. 5.5 moryT ObiTb BBLINOJHEHBl, €CJH TOYHOCTb
H3rOTOBJEHHS H LISPOXOBATOCTh {IOBEPXHOCTEH OCHOBHBIX KOHCTPYK-
THBHBIX 3/I8MEHTOB paclbLIMBAIOILEH TOJOBKH OWLYT He HHXKe TpHBe-
JeHHBIX B Taba. 1 u 2.

5.8. ITocanky pacHBLIABAIONIYX 3JIEMEHTOB JIO/BKHBI BHIIOJHATHCSA
8 CHcTeMe oTBepcTHA mo 4—5 Kaaccy towHocTH. [dast popeyHOK C pac-
NbIIHTE1eM, COCTOAIIHNM H3 OQHOTO 3JeMeHTa, PeKOMEHIYyeTcd IpHMe-
HATb XOJOBYIO H IIHPOKOXO{IOBYIO MOCAXKY, & A/ (OPCYHOK ¢ paciibi-
JHTeJeM, COCTOANIHM H3 HEeCKOJIBKHX 3JeMEeHTOB, — OKOJb3SAILYI0 HJH
XO0BYIO MOCAIKY.

5.9. TabaputHbie pas3Mepbl 10 JgHaMeTPy (OPCYHKH JOJKHBI BbI-
NOJHATHCS MO 5 KJaccy TOYHOCTH B CHCTeMe orBepctus: lawxa dgop-
CYHKH J0JKHA BBUTOJHATHCS 10 7 K.J1aCCY TOWHOCTH.

5.10. PacnpismBaloluye 3.JeMeHTH (OPCYHOK (paclblIHTeNb, pac-
TpefIenTe ]b) JOMKHB HITOTABIMBATLCS H3 cTasden Mapok Xl13, 2X13,
3X13, 4X13, X18HIT, HIX-15, XBT', 9XBI'. Ana ¢opcyHoK Ha jgaB.e-
#ime 30 wrcfcM? M BhIIE 3TH 9jeMEHTHl JOJIAKHBl H3TOTABAMBATbCH H3
craqell mapox XII-15, XBI', 9XBI, 4X13, X18H9T.

ITpy H3roTOB.IeHHH paCNBIMBAIOIIKX 3JEMEHTOB pPEKOMeHIyeTcs
NPHMEHSTh MeTO1bl TEeXHOJOTHYecKoH 06paboTkH, mOoBBILAIONINE TBep-
JOCTb H COIPOTHBJSEMOCTb KOPPO3HH MPUMEHAEMBIX MaTepHaNoB (Tep-
Mo00paboTKa, qHpPYIHOHHOE XPOMUPOBAHHE H T. I1.).

5.11. Kopnyc pacnelinBaiolled rosioBKH, HaKHAHAS TaifKa # CTBO.I
(POPCYHKH JIOMKHBI H3TOTaBAMB4TBCA U3 cranedt 3X13, X18HIT.

5.12. ‘B npotllecce 3xkcmayaTalH® BCIQICTBHe H3HOca M dedopma-
UHH JeTa’ell paclbLTHBAIONIEH TOJOBKH XapAKTePHCTHKH (QOPCYHKH
MOI'YT CYIIBCTBEHHO H3MeHsiThcsl. KOHTPOJb 3a OTKJICHEHHeM [10J2KeH
NPOHM3BOINTBLCA HA OCHOBE <CTEHIOBBIX MONBITAHHE C onpeleseHHeM
HOMHHA/JBHOTO Pacxoia, yrJja pacKphiTHS, OJIOTHOCTH OPCUIEHHS H
nposHOCTH opcyHKH. BennuuHH mpeAesbHBIX OTKJIOHEHHH, KaK {10 OT-
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Tabauya 1

HaumenoBanue-
aneMeHTa

To4HOCTL HM3rOTOBJIEHHS

®opcyRKHE TpOH3BOAH-
TeapHocTBIO J0 2000 Kriu

$dopcynKH APOH3BOIH-
TEJABHOCTBIO Oonee
2000 Krfu

JAunaverp comna

Bricota conaa

Fay6una u mupHHa TaH-
TeHIHaJNBHEIX KaHaJIoB

JuaMeTp KaMepH 3aBHX-
pHBaHHA

Bricora Kamepw 3aBHX-
‘puBanus
Texunoaoruueckui aua-

MeTp KaMepnl 3aBHXpH-
BaHHA

Io 3 xaaccy B cHcreme
OTBEpCTHS

Ilo 3 xaaccy
ITo 4 xaaccy

ITo 4 xaacey
ITo 6 xaaccy

ITo 6 kaaccy

Mo 4 kaaccy B cucreme
OTBepPCTHSA

Mo 4 kaaccy
ITo 5 kaacey

Mo 5 xaacey
Mo 6 xnaccy

Ilo 6 kaaccy

Tabauya 2

IlapaMeTpH 11epPOXOBATOCTH, MKM

HawnMenoBanHe Boney ®OpPCYHKE TPOH3BONH-
TIOBEPXHOCTH PCYHKH mpog(a)ggnﬁ-' TEJBHOCTHIO Gosee
TEJAbHOCTBIO 0 Kr/q 2000 Kr,’u_
TTaockocTn, obecnmeunBaio- R,0,32...0,08 R,032...0,08
He NJOTHOCTH COIH-
HeHUs OTHEILHBIX 3J]e-
MEHTOB
BuixoaHoe conio u Topiue- R.063...032 Rq250...1,25
Bas NOBEPXHOCThL pac-
nblnTe s
CTeHKH  TaHreHHHAJbHBIX R;20...10 R.40...20
KaHajl0B
TIcBepXHOCTE KaMephl 3a- R.250...063 R:20...10
BHXPHBAHRs
HMosepxuocTs BRITOUKH Re250...0,63 R:20...10
A4 1ogay¥ TONJHBA B
TaHTEHIHAJbHBE KaHa-
b (X
Ocrajbhble TOBEPXHOCTH R:A0...10 R:80...20

Kpoukn comna, Taureu-
I{HaJIBHBIX KaHAJOB, BHI-
TOUKH JAas MoXaud TON-
JIEBA B TAHIreHUHAJbHBIE
KaHaJbl

Iaadyrotes naxpawnoll Gymaroli ¢ pa3mepoM 3ep-
Ha 5 mukpon 0,63...032 Illaudosars

v
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AenpHbIM (POPCYHKAM, TaK H [0 HX KOMILUIEKTaM, VCTaHABJIUBAIOTCH B
3aBHCUMOCTH OT KOHCTPYKLIHH, THNA, HA3HAYGHHA W IKCNIVATALHOHHBIX
tTpeGoBaHuli HepreTHYEOKOH YCTAaHOBKH B ledoM. HempepbiBHbN cpox
paGoTsl QOPCYHKH JIO MOMEHTa, KOrja ee HeoOXOIHMO CHATb IJf pe-
MOHT2 HJH YHCTKH, J0/KEH COCTaB.IATh He MeHee 2—3 MecsieB.

6. OCHOBHbBIE METOAHUYECKHE NMOJIOJKEHUSI ONNPENEJEHUA
PABOYHX NAPAMETPOB ¢OPCYHOK

6.1. IlponsBoiuTeabHOCTE GOPCYHKH JOKHA onpeneddaTbcs Ha
CTEHAE BECOBbLIM HJH OO0BeMHBIM MeToaoM. Msmepenue Maccnl HaH
o6beMa [IpH HCNBITAHHH (OPCYHOK JOJIKHO {TPOH3BOTHTBCH € TOWHO-
crbio =19%.

6.2. ¥roa packphiTHa TONJIHBHOTO (pake.a peKOMeHIVeTcsi omnpese-
JAThb MeToloM (ororpaduposanusa. Ilo dQororpadun onpezensercs
HCTHHHBIA Vronl packphiTHA Y KOpHA (opcyHkH Ge3 obxartud dakena
TIOTOKOM BO31YXa, BOSHHKAIOUIEro B OKPYXalolleM NPOCTPaHCTBE NpH
pabote GopcyhkH. 118 MOBBHUGHHS TOYHOCTH H3MEPEHHS yr/a pexo-
MeHIyeTcs TPHMEHATb mpHCnocobNeHHsd, YMeHbUIAIoNIHe BENHYHHV
obkarus. MsavepeHne yraa ,10JKHO IPOH3BOJIHTBCS € TOYHOCTBIO 10
=20

6.3. PaBHOMEpHOCTb IJIOTHOCTH OPOILIEHHSA 10 OKPYXKHOCTH (pakea
onpejessiercd NyTeM y/IaBJHUBaHHS Kaledb B KPYIJVIO BaHHY, pasie-

neHnylo Ha 16 cexropos. CTOK MKHIKOCTH H3 KaiKIOro CeKTopa ocy-
[lecTBAAETCS B H30.1MPOBAHHbIe MEH3YPXH. H3amepenue ypoBHS XH.IKO-
CTH B MEH3YDPKaX XOJKHO OCVIIECTBAATbCA ¢ TOYHOCTBIO 10 +2%.

6.4. Il;1oTHOCTD OpOlLeHHs No JHaMerpy dakena ompedeasercs my-
TeM VJaBJIHBaHHA KaleJdb B KaflJeyJOBHTEJH, pDAacnojIoXKeHHble N0
OKPYXHOCTH paiuycoM 500 MM c LEHTPOM, COBNAJalOIUEM C COMJIOM
dopeynku. Ocn kanaeyJoBHTeNeH T0JKHB SbITh pacloJI0KeHbl TaKHM
o6pa3oM, uToObl BCE OHH TPOXOJAHJH Hepe3 LEHTP comia (OPCYHKH,
Kanaev.asauBalolllee ceyeHde KanJey/JCBHTeNdeH ,10/MKHO ObiTh He
Menee 314 mMm2

6.5. JnonepcHOCTh pacnelIMBaHHS TONJIHBA peKOMeHIyeTcs ofpe-
J1endThb Ha OCHOBE H3MepeHHs MaKCHMaJbHOTO JHaMerpa Kanau. Mawe-
peHHe JHaMeTpa MOXKeT MPOH3BOIHTLCA MvreM (oTorpadpupoBanus
npobbl Kaleab, YJOBJEHHOH Ha mMpeiMeTHOe CTekJO0, NOKPHIToe CJ108M
yJ1aBauBawlel cMaskH. B kauecTBe cMasKM peKoMeHIyeTcs TpHMe-
HATb CMeEChb Ba3eJMHA C TPAHC(HOPMATOPHBIM H.H TYPOHHHBIM Mac.IoM
B cooTHoweHnuu 1: 1. BsskocTh cMecH JoaxkHa GbiTh. 15—20°BY.

CJa0f Macja Ha NPEIMETHOM CTeK.Je IOJKeH HMeTh TOJNUIHHY He
MeHee 1000 mxM. Ilpu y;iaBniuBaHHH Kamnenb, AHAMeTp KOTOpHIX GoJjee
TOJILIHHB CJI0S1 Mac/Ja Ha NPeJIMETHOM CTeKJje Ipo0ooTOOPHHKA, HEod-
X0IMMO BHECTH INONPaBKy HA u3MeHeHHe (OpMBl Kall.lM, KoTopas B
3TOM cJayyae npHHEMaeT ¢opmy chepounia. Koncrpyxnus satsopa u
ppevsl €0 cpabaThiBaHHs IOJXHbBl OOeclevyHBaTh V/aBJIHBaHHE Ha
DpeaMeTHOM CTeKje He MeHee 50—70 WTVK Kamelb. Jlas NOBHILEHHS
TOUHOCTH ONpeleNeHHs pa3Mepa KaldH PEKoMeHAyeTcsl NpPOH3BOIHThH
3 H3MepeHHs ¢ NOGJeAYIOUIHM OCPEHEeHHeM pe3y.bTaToB.
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6.6. [1pn Bcex monerTanusx no aysxkrawm 6.1, 6.2, 6.3, 64 u 65 B
Ka4ecTBe PaclblHNBaeMOH KHIKOCTH peKOMeHIyeTcsl HCI0Jb3OBaTh
eol1y. Ilpu ompeleneHHH pacxoaHblX XapakTepHcTHK no m. 6.1 aas
MOBLIEHAST TOYHOCTH H3MepeHH# PEeKOMEHAYETCS MHONogb30BaTh TOM-
JHBO, Ha XOTOpOoM OyJjeT paboTaTk ycTaHOBKA.

6.7. Ilpu Bcex menmitTanuax no nm. 6.1, 6.2, 6.3, 6.4 n 6.5 ocb dop-
CYHKH JT0/JKHA 3aHUMATh BepTHKaJbHOe TOMOXKEeHHe.

7. NPHUMEP PACHETA ¢OPCYHKH

7.1. MicXoIHbIMH JaHHBIMH 175 pacyeTa QOPCYHKH ABIAIOTCH:

— Tpou3BoauTeNbHOCTh G =3000 Kkr/u;

— 'Yroa packpHTHS (dakresaa og=75°%

— laBJieHHe TomJuBa mepel dopcyrKofi Ap=40 krc/ov?,;

— TonauBo —Ma3yT M100 mpu temneparype nmogorpesa t=100°C
(maotHocTe p=900 kr/M3%, BA3KocTE v=20 MM*/c, IOBEPXHOCTHOE HATS-
Kenne o=50. H/m);

— JHanasoH peéryaHposanus 100—50%;

— TpeGOBaHHA K KauecTBy. [PacNbIIMBAHHA: HA HOMHHA/NbHOH Ha-
rpyske Smax—100 =800 MKM, Ha MHHHEMAJbHON Jnax—100=1500 wxwv, nae
Smax—100 — MAKCHMAJIbHBIA pasvep KA.

7.2. B cooTBeTcTBUH ¢ 1. 2.4 onpeneasieM, YyTo 118 PaclblIHBAHHSA
3TOTO TOCIMBA HeoOXonHMa (GopcyHKa, MaciiTad KOTOPOH paBeH:

M=—23__ 30 ___ _o5 yu,
0,77 ¥ Bps 0,77 }¥ 40-900

7.3. INpoBepsem cooTBeTcTBHE MOKa3aTesdell NHONEPCHOCTH Pacnbl-
JHBaHHA TpeboBaHUAM, MPEABABJIAEMbIM 10 VCJIOBHIM BHTOpPaHHS
TonakBa B (akede. 371ech MOXeT OHITb 3alaH OJAMH M3 CJeIVIOIHX
noxasares1e pacmbl.THBAaHHA:

— MAaKCHMAaJIbHBIH pasmep KamJHA 8 max—100, MKM;

— HauboJiee BepPOATHLIH JHaMeTp KamiH 8, MKM;

— Tapaverp pacnpeleneHus a;

— MaKCHMaJbHbIA IHAMETD Kall.TH, KOTOPHI HMeeT MeCTo TIPH pac-
NbIIMBaHHH 00beMa KHIKOCTH ¢ Maccoll B — 8pax—p, MKM;

~— oflllee KOJHIECTBO Kamesb, KOTOpoe oO0pa3veTcd NpPH pacbLIH-
BaHHH o0beMa KHIKOCTH ¢ Maccod B — N, mr,;

— MOBEPXHOCTb BCEX Kameab o0beMa PacnblIeHHOH XUIKOCTH ¢
maccofi B — S, m2;

— yJebHasi NOBEPXHOCTH EIHHUIBI MAacchl PacHBIZIEHHOA XKHIKO-

S
CTH 5 M2fKr,

B saBHcHMOCTH OT BHAa 3aJaHHBIX MOKasaTedel pacnbIHBAHHA CO-
OTBETCTBHE HX BBHIOPAHHBIM napamerpaM (GOPOYVHKH npoBepsieTcsl 10
mm, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7, 3.8.

B paccwarpuBaeMovM npuvepe 3alaH MaKCHMATbHEI pa3Mep
KalIH Smax—100 =800 Mkm. [lia nanvoi q)opcynxu noayuuM no 3.6:

mas-100 =1000 J/ 2 — 1000 )/ 2= 715 wicw,
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Ecan npu pacuere oxaxercd, WTO JHCNEPCHOCTR pPacHblIWBAHHA
TON/JHBA He COOTBETCTBYET YCJOBHSM BBLICOPAHHS, TO HEOOXOIHMO miy-
TeM H3MEHEeHHS MOIUIHOCTH eJHHHYHOH (QOPCYHKH (NpH COOTBETCTBYIO-
HieM H3MEHeHHH KOJHYeCTBa (POPCYHOK Ha BCIO YCTAHOBKY), HJH {TyTeM
H3MEHEeHHsl JaBJeHHS TONJHBA nepel (DOPCYHKOM, MJH NMYTeM H3MEHe-
HHSL {apaMeTpoB TOMOYHOrO YCTPOHCTBA (TEILIOBOTO HamPAXKEHHS,
o6beMa, JJHHL MYTH BHITODAHHS H T. I1.) TOJYYHTH HeOGX0AUMOE COOT-
BETCTBHE XaPaKTEPHCTHK PaCHbIIHBAHAS YCJIOBHAM BbINOpaHHS.

7.4. IlpoBepsieM COOTBETCTBHE MOKa3aTesel AMCNEPCHOCTH pPAacCIibi-
CIHBAHHA 3a1aHHOMY AWANa3OHy PeryinpoBaums. [lnsd saganHbix ma-
pamMeTpoB paboTEl (OPCYHKH INOKa3aTedb JHCTIEPCHOCTH 8max-10 HA
Harpyske 50% B coorBeTcTBHY c 0. 4.2 paBeH:

G, o 3000
(Bmax—100)508 = G::: Bmax—100--now = ~Jgge-* 7 19 = 1430 Mkm.

Takum ob6pasom, manHble pacuera G, COBNAJAIOT C HCXOJIHBIMH
TpeDdOBaHHAMHU.

7.5. Tlocaie npoBepKH XapaKTePHCTHK JHUCIEPCHOCTH PaCTIbiIHBaHHS
NPOH3BOIHTCS PacuéT reoMeTPHUYECKHX pa3vepos pacnulautens. C 3Toi
Uesbl0 ONpefe/sieTCsl TeOMeTpHYecKas XapaKTepHCTHKa (POPCYHKH no
3a/laHHOMY YTy DACKPBITHA (pakena B COOTBETCTBHHU ¢ M. 2.6:

% 75
A= (60) =(&) =19
7.6, ITo m. 2.7 BoluuCcAsieTCA JHAMETD COMJIA PaCHBLIHTENS

d=)" MV A L1,5=]" 20,5)(F09) +1,5=0685 um.

Oxpyrisem BeJHuHHY nuaMerpa comnia 10 d=6,8 mv. Kak yka3ssl-
BaJOCh BbIIIE, OKPYIJIGHHE IHAMETPa CONJa He OTpaxKaercs Ha TOU-
HOCTH pacyera pacXonHoll XapaKTepHcTHKH. HeaHauHTe/bHbIE OTKJIO-
HEHHSI MOTYT OBITb TOJbKO B yTJIe PACKPHITHS (DaKesa. DTH OTKIOHEHHS
MOXHO MPOKOHTPOIHPOBATE N0 Gopmyae 0. 2.6.

7.7. Tlo KOHCTPYKTHBHBIM JaHHBIM B COOTBETCTBHH € VKa3aHHAMH,
d
fpuBeleHHBIMH B 0. 2.8, BEIOHPAeTCH COOTHOINEHHe ik B axannou mpu-

d
Mepe npuMeM T=0’75 OTKY/la

D__O 15~9,O MM.

7.8. B coorBetcTBHH ¢ m. 2.9 Bhumcsasercd obliad mJollajk TaH-
feHIIMAJBHBIX KaHAJa0B Af.

1,268 1,2 gM8. '
nf = da- D — (6.81) 849 =314 MM.Q.

7.9. Hicxoas u3 BeauuuHbl oOllell mJomiajH, B COOTBETCTBHH C pe-
KoMennanuaMu nn. 2.3 g 2.10, a Takxke pasgena 5 macrosimero PTM,
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BHIGHpAeTCAd KOJHYECTBO, IUHPHHA, BBICOTA M JIJHHA TaHTEHIHaJbHBIX
KaHaJ0B.

B naHHOM cJryuae KOHCTPYKLUHS PacibliIMTENs MOMKET ObiTb BBEIOI-
HEHA C 4yeThipbMA KaHajdaMmu pasMepom (2,8+0,05) X (2,8+0,05) wuau
mecTbio KaHagayu (2,3—0,1) X (2,3—0,1). Oba BapuaHTa B OTHOILe-
AHH KauyecTBa paboThl (OPCYHKH TNPaKTHUECKH paBHOUEHHH. O1Haxo
B nepBoM cC.ryuae (popcyHka OyieT MeHee UYBCTBHTEJIBHA K KaueCTBY
GbHuABTPAUMH TOMJAHBA, 4 BO BTOPOM OHa MOXeT OLITb BBIIOJHEHA C
MEHbIIHM rafapHTHBIM JHAMETPOM pacHblIHBAIOILeH TOJOBKH.
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1. 3akaaute HRC 61—62. 2. MapkuposaTb Tun QopcykExm. 3. He-
YKa3aHHBE NpejeibHbe OTKAOHeHms pa3MepoB no CMg

Yepr. 2

7.10. Texnonornueckufi IHaMeTp Kavepbl 3aBHXPHBAHHS BHIUHC-
JseTc B COOTBETCTBHM c M. 2.11; B pacevarpuBaeMoM mpuMepe Xif
3aBHXPHTE/IA C IIECTbIO KaHaNlaMH

D =102D+6=1,02-9+23=11,5 mm.

7.11. Tloayyensble maHHble TI03BOAAIOT INPHCTVIIHTD K 3CKH3HOMY
IPOEKTHPOBAHHIO (OPCYHKH HA 3alaHHBle lapaMerpbl. pyrue xoHeT-
pPYKTHBHBIE pa3Mepsl (OPCYHKH BHIGHPAIOTCA B COOTBETCTBHH C POKO-
MeHJaUHSAMH pa3nena 5 Hacrosiero PTM, a takie 10n0NHATEIbHEIMH
TpeOOBAHHAMH, NPEABABIICMbIMHE K (OPCYHKE KOHCTPYKTHBHBIMH, TeX-
HOJIOrHYeCKHMH MJIH 3KOIVIVATalHOHHBIMH OCODEHHOCTSIMH TOIOYHOTO
YCTPORCTBA IHepreTHUecKo#l ycraHoBkH. OJMH H3 BO3MOXHBIX BapHaH-
TOB, BBHITOJIHEHHBIH 110 JTAaHHBLIM IPHBEJIGHHOTO BhHINIE pacuera, npei-
CTaBJieH Ha uepT. 2.
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