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YxasaHuem MUHWCTEpPCTBA TAMENOro, SHEPreTUYeCcKOro U TpaHCNopPTHOro
mawnHocTpoeHna oT 10 anpena 1976 r. Ne MC-002:4663 seeseH Kak
PEHOMEHAYEeMbiH.

Hacrosimuii pyKoBOAAIMHA TeXHHYECKHH MaTepHasa pacnpocTpa-
HAETCA Ha KOHLeBble H JHadparMeHHble JaOHPHHTHbIE YIJIOTHEHHUS
CTAllHOHAPHBIX MaPOBLIX H ra30BblX TYPOHH H KOMIPECCOpPOB.

JlaGHpHHTHBIE YIUVIOTHEHHS CJYXKaT [Jsi OrpaHHYeHHs YTeyek pa-
6ouell cpexbl BIO/b BaJa M3 KOpHmyca TYpGOMAallHHBI W TepeTeyek
MeX1y CTYNeHsIMH H NMpeNCTaBJAIOT COGOI PAX MOCJe10BaTeNbHO pac-
MOJIOXKEHHBIX APYr 3a JPYroM Y3KHX KOJbLEBbIX Liesel — 3a30poB H
6oJiee HJIM MeHee NPOCTOPHBIX MOJMOCTeH — KaMep. 3a30pbl MeX1y po-
TOPOM H CTaTOpOM O0OpAa3ylOTCS HX KOJIblLEBbIMH MOBEPXHOCTAMH H
3320CTPEHHBIMH KPOMKaMH rpe6GHeil, OTIe/nflOLIHX KaMmepbl JApyr OT
apyra.

Knaccudukauuss J1aGUPHHTHBIX YIJIOTHEHHR No mpH3HaKaM ¢YHK-
LIHOHAJIbHOTO, a3PO/JIMHAMHYECKOro, TeOMEeTPHYECKOro, KHHeMaTHue-
CKOro, KOHCTPYKTHBHOTO M TEXHOJIOTHYECKOro Xxapakrepa mnpeiacTas-
neHa B Tab6Ja. 1.

HU3panue othuignannHoe MepeneuaTHa BOCnpeLweHa
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Tabauya 1

Knaccnduxauna JaGMPUHTHBIX YNJIOTHEHHH

[Tpn3nax

Tunst ynnorHensit

@YHRUHOHAJBHE (110 Ha3HaYeHHIO)

KoHuesbie, Ganpax-

Hbi¢

AHadparMeHHble,

KunemaTHueckuit (no ofuemy HanpasaJje-

HHIO JBHXXEHHSl Cpelbl OTHOCHTE/LHO
ocH BpatleHHs)

Ocesbie, paaua/ibHble, aHaroHaJbHble

TeoMeTpHyeckuil (N0 OpHEHTAUHH YNAOT:

C pPaAHaJbHbBIMH 3a30paMH, C OCEBbIMH

HHTEJbHOTO 3a30Pa OTHOCHTEJbHO OCH 3a3opaMH
BpalleH)

AspoauHaMuuecKHil (no xapaxkrepy jABHxke- | [IpaMOTOYHHle (CKBO3Hbe), CTyTeHua-
HHUS cpeibl M B3aHMHOMY pacrnoJjoxe- Thl®

HHIO 3430DOB)

KOHCTpYKTHBHO-TEXHOAOrHYECK e NPH3HAKH:

no

TO

no

no

no

VIJIOTHEHHA — HEOGXOAHMBIE BeJHYHHbBI

HaJIMYHIO ClelHaJbHOro y3aa, HeCcy-
ero YIJIOTHHTEbHble 3J€MEeHTH pO-
TOpa

XKe, AJas crartopa

THNY KpemJeHHS VILIOTHHTe/NbHHX 1e-
Talell cratopa

MeCTy PacnofoXKeHHs YIVIOTHHTeAbHbIX
rpeGHell (VCHKOB)

KOHCTPYKIHH VIUIOTHHTENBHLIX TpebHeft
(ycuKoOB)

BTyaounule, Ge3BTyJIOUHbBIE

¢ oGofimami (KoabuaMH), Ges oGoiim
(Konen)

JKecTKHe, ruOKHe (C MOABHXKHBIMH cer-
MEHTHBIMH YMJIOTHHTEJNbHBIMH KOJIb-
aMi Ha NpyXWHax), TePMO3J1aCTHY-
HbIC

¢ rpeGHSAMH Ha poTOpe, C TPeGHAMH B
cTatope, KOMGHHUPOBaHHbLIE

¢ UeNbHOTOYEHBIMH  rpebHAMH, €O
BCTaBHBIMH (3auYeKaHeHHBIMH) Tpeb-
HAMH

1. BbIBOP THNNA YIJIOTHEHHHA

1.1. I1Ipn npoexkTHpoBaHHH TYPOOMAIIHHBEI C YYETOM BEPOATHBIX pa-
JHAaJAbHbIX H OCEBBIX B3aHMHbIX nepeMemeHm?I YIOJAOTHHATEIbHBIX 3Je-
MEHTOB POTOpPA MW CTAaTOpa NOJ BJIHAHHEM TEMMNEPATYyPHBIX, THHAMHYe-
CKHX M [JPYTHX 3IKCIJIYaTaUHOHHBIX W TEXHOJOTHYECKHX (aKTopos
Ha3HAYalOTCs OCHOBHLIE (onpeieJsiollHe) KOHCTPYKTHBHbIE pa3Mephl

oceBoro pasbera c.

paauaJbHOrOo 3asopa 6 H
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1.2. HcxonHoe 3HaueHHe pajHaNbHOrO 3asopa & B MHAIHMeTpax
peKoMeHayercs onpeaessTb 10 GopMyJie, yYHThIBAIOLIEH BJIHSHHE pa3-
JUYHBIX KOHCTPYKTHBHBIX H 3KCHJyaTalHOHHBIX (aKTOpOB,

3 =aT [0,04d + 10~5x (L — x)| + 0,25.

31ecb « — HauGOAbWIHA H3 K03((HUHMEHTOB TeMIepaTypHOro paciuy-
peHHsl JJs MaTepHaJloB CTaTopa HJAM portopa Typ6GoMa-
uHbL, 1/°C;
T — nauGoJibmiass Temneparypa paGouell cpeibl B Kopmyce Typ-
6omaluHHbl IO abconoTHOM wKaae, K;
d — nuaMeTp KOJIbLEBOH YMJOTHHTENbHON LIeJIH, MM;

Lp+Lu
2 ’

rae Ly u Ly— nposer (paccrosiine Mexjy ONOpaMH) poTopa H mpo-
JeT Kopnyca TypOMHbBI, MM;

rie Xp H Xy— PacCTOSIHHE OT JaHHOrO YIJIOTHHTEJNbHOIO TpPebHS 1o
Gauxkaiiled onopbl POTOpPa H COOTBETCTBEHHO 10 GJHXKaHIICH Onopsi
Kopnyca, MM.

Hcxonnoe 3nauenHe 3a30pa MOXeT GbiTb CKOPPEKTHPOBAHO C yue-
TOM JIOMOJIHHTEJNbHHX (akTopoB (cM., Hanpumep, nn. 2.2—2.5) u
aubdepeHIHPOBAHO 15 BepXHeH, HHXXHeH H GOKOBBIX yacTell OKPYXK-
HOCTH.

1.3. C ueabio NOJAy4YeHHSsI MHHMMAJbHBIX NPOTedeK BHIGOP THMA
VIVIOTHEHHH B paMKax oONpeaejsiiollHX KOHCTPYKTHBHBIX pPa3MepoB
NPOH3BOJUTCA MO a’pOAHHAMHYECKOMY IPH3HAKY, OTpa)kaiouemy
XapaKTep IBHXKEHHSI CPeAbl H B3aUMHOE paciojioKeHHe 3asopos. [lo
3ITOMY NPH3HAKYy K NIPUMEHEHHIO B TYPOOMalIMHAaX PEKOMEHIyeTcsl MATh
OCHOBHBIX THIOB YIUIOTHeHHiH (Ta6/. 2) ¢ onpeneseHHbIMH COOTHOIlle-
HHSIMH TeOMeTPHYECKHX Pa3MepoB, OOECleYHBAIOIHMH B Kaxk1OM M3
AHX MHHHMAJbHYIO TIPOTEUKY.

[lepBbie yeTbipe THNA YNJIOTHEHHH (NMPSIMOTOYHOE M TPU CTyneHya-
ThiX) HMEIOT pajHajibHble YIJIOTHHTEJNbHblE 3a30pbl, MATHIA THO —C
OCeBbIMH 3a30paMH.

Kaxablfi THI ynJIOTHeHHS MMeeT NPeANOUYTHTENIbHYIO 06JaCTb IIPH-
MeHEHHS B 3aBHCHMOCTH OT HEOGXOIMMBIX ‘BEJIHYHH PafHaJbHBIX 3a30-
POB H oceBHIX pa3beroB (uepT. 1 u Tabu. 3).

1*
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Tabauya 2
OcHoBHbIE THNLI NAGHPHHTHLIX YIJIOTHEHHH H ONTHMAJbHLIE COOTHOWEHHS Pa3MepoB
Ontumans-
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OGracTH nPeANOYTHTENLHOTO NPHMEHEHHS OCHOBHbBIX THROB JaGHPHHTOBRIX
YNAOTHEHHHT B 3aBHCHMOCTH OT BEJHYHH PaJAHaJbHLIX 3a30p0oB § H oOceBhIX
pa3beros ¢
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UYeprt. 1

Tabauya 3

PexkoMeHlyeMble THNbL ynioTHeHHil B 3aBHCHMOCTH OT 3HaYEHHH DPaJHANbHOTO 3a30pa
H ocesoro pa3bera

Pannaabwit OceBoil pasber ¢, MM
3a30p 5, MM <7 7—9 912 12—14 | 14—35 | 35—50 >50
<0 A A A A A A A
0,56-0,7 5 5 5 B 3 J P
0,7-1,0 5 5 5 = . . .
1-1.5 /4 r r r - - -
1,52 P - - - . A i
2—3 A q r r r r -
>3 /| /g A r r r -

MMpuMeuanwne Byksm A, B, B, I', 1 COOTBETCTBYOT 0003HAYEHHIO THNA YNJIOTHEHHH
coraacHo Ttaga. 2 y wepr. I.
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1.4. TpsamoTouHoe yniaorHenue (A)

1.4.1. B pekomennyeMoM MPAMOTOYHOM (CKBO3HOM) YMJIOTHEHHU
3a30pbl HAXOIATCA HAa OJIHOM J1HAMeTpe, rPeGHH PACMOJ0KEHbl TOJIbKO
B CTaTope HJAH TOJbKO Ha pOTOpe, OCeBOH pa3Ger He OrpaHuuyeH
(c=o00). '‘BricoTy rpeGHeli cienyeT NPHHHMATh MHHHMAaJbHO BO3MOX-
HOM C TOYKH 3PEHHA HAJEeXKHOCTH H DEMOHTONPHIOJAHOCTH, HO HE MeHee
yaBoeHnHoro 3asopa (h>26). lllar rpeGHelt no/KeH GbiTh IPHMEPHO
B 2,5 pa3a GoJbiue BbICOTH ({=~2,5h).

1.4.2. O6aacTb NpPeANOYTHTENbHOTO MNPHMEHEHHsI MNPAMOTOYHOTO
YIJIOTHEHHSl — MaJible paiHaJjibHble 3a30pbl M GoJbllKie OceBbie pa36ery:

0,4 MM, ¢>10 mum;
=0,0 MM, ¢ > 20 MMm;
=0,65 MM, ¢ > 30 mum;
=0,9 MM, ¢ >40 MM
=1,2 MM, ¢ > 50 mm.

o7 02 02 O7

D2

Ha uyept. 1 3T1a ob6nactb Jexur Huxke auuun L — L, a B taba. 3
obo3naueHa 6ykBamu A.

1.4.3. TIpoTeukn B NpPAMOTOYHOM YNJOTHEHHH yMEHbIUAIOTCS MPH
HaKJIOHe rpe6HCH HaBCTpeuy MOTOKY (ONTHMAJbHBIA yroa Ojenr=135°
yepT. 3) U NPH ABYCTOPOHHEM pacnoJioxeHHH rpe6ueii. Ha nporeuky
He BJHfET HCIloJHeHHe rpeOHell (KoJiblleBoe HJIH MO BHHTOBOH JHHHH).
OnHako oTkJoHeHHe oT dopmbl A (cM. Tabn. 2) He cnoco6eTBYeT CO-
XPaHEHHIO B 3KCIVIyaTallHH HCXOAHOM BeJHYHHBI 3a30pa M HCXOAHOI
KOH(MHTypauHH BCJeJCTBHE BO3MOXHbLIX 3aleBaHHi.

1.5. CtyneHuarble ynJOTHEHHS

1.5.1. Caeiyiomune TpH THNA YNJIOTHEHHH SIBJASIOTCS CTylNeHYATbIMH.
CocenHHe 3a30pbl B HHX PacloOJIOKEHBl Ha Pa3HbIX 1uaMerpax (c ne-
pekphiliel). B yMJIOTHEHHSIX ¢ TPSMOYrONbHBIMH BbICTYNaMH rpeGHH
'MMeIOT PAa3JHYHYIO BBICOTY H PacnosioXeHbl TOJNBKO HA POTOpE HJH
'TOJIbKO B CTaTope.

1.6. CtynenuaToe ynJioTHeHHe C BbICTYNAaMH M OAHHOYHBLIMH KOPOT-
ruMHu rpedHamu (B)

1.6.1. BbicoTa BBICTYNOB 10JKHa ObiTh HE MeHee YTPOEHHOH BeJsH-
yuHbl 3a30pa (h > 38); WIMPHHA BLICTYNOB MOXeT ObiTb MeHblle LIH-
pMHBI BHAJHHBl He Oojsiee YeM Ha YTPOEHHYIO BeJIMYHHY 3a3opa
(b>> ¢ — 36). BepxHsisi rpaHHLa BBICOTHI BHICTYNOB A < ¢/2.

1.6.2. O6aacTh npeanoOYTHTENILHOTO NMPHUMEHEHHs: 3a30pbl & B mpe-
aenax 0,4—1,0 MM; oceBble pa3GerM ¢ COOTBETCTBEHHO He OGo.ee
12—14 mm. Ha uepr. | 3ta o6nactb orpaHuyeHa JauHusmu L — L,
M—M,N—NwuO—O0, asB taba. 3 o603HaueHa 6ykBoil b.

1.7. Crynenyaroe ynjoTHeHHe C BLICTYNAMM H YBEJAMYEHHbIM YHC-
JI0M KOPOTKHX rpeGueir (B)

1.7.1. Ulupuna BbICTYNOB M wwar f; KOPOTKUX rpeOHell BHIGUpAlOTCSH
pPaBHBIMH MeXJy COGOH M NOJIKHBI GbiTb He MeHee YTPOEHHOH BeJH-
ynHBl 3a30pa (b=*¢; > 35). Beicora BricTYNOB BHIGHpaeTCs B npenenax
c/2>h>36, ontTumanbHo h=c/3.
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1.7.2. O6aacTb NpeAnOUYTHTEILHOTO NPHMEHEHHA: BEPXHSASA IrpaHHlla
3a3opa 6<1 MM; HHXHASI TPaHHIA 3330pa B 3aBHCHMOCTH OT OCEBOTrO
pasbera

c=12 mm, 6=0,4 mMm;
c=20 mM, 0=0,5MmM;
c=30 mM, 6=0,65 mMm;
c=40 MM, 6=0,9 MM,

Ha yepr. 1 31a o6aacTb pacnosiokeHa cnpaBa ot JHHHH M — M u
orpanuyeHa auuusiMu L—L, M— M u N—N, a B taba. 3 o6o3sna-
yeHa GykBoi B.

1.7.3. YBennueHHoe uuca0 KOpPOTKHX rpeGuedt (THn B) mpeamouTtH-
TesibHee OJHHOYHBIX (THN B) npu oceBbix pasberax ¢ > 12+18 MM u
NpH paaHa/ibHbIX 3a30pax cooTBeTcTBeHHO §=0,4+2,5 mMm. Ha uepr. 1
B obs1acTd cnpaBa oT JHHUH M — M ynnorHenne B npeamouTHTenbHee
ynnotHennss 5. CnBamBaHHe KOPOTKHMX rpeGHell npH MeHbIUHX 3Havue-
EHAX oceBoro pasbera (B o6sacTu caeBa OT JuHuH M — M, uepT. 1)
NPHBOJAMT K pocty npoteuek Ha 10—20%, Ho onyckaercs, ecau B pa-
6oueM MOJIOXKEHHM IIPOTHB BBHICTYNA pacnoJaraencs TOJbKO OIMH
rpe6eHb.

1.8. KomGuHupoBaHHOe CTyneH4aToe YNJOTHEHHe C 4YepelylouiH-
MHcs rpeGHamMH potopa u ctatopa (I')

1.8.1. Boicora rpeGHeli KOMGHHHPOBAHHOTC YIJIOTHEHHS 1OJIXKHA
COCTaBJASITh OT ONHOH YeTBePTH 10 NOJOBHHBI OCeBOro pasbera
(c'4<h < ef2).

1.8.2. KoM6HHHPOBaHHOE YNJIOTHEHHE 1IPeANO4THTEIbHEE YNJIOTHe-
HHA C BBICTYNaMM TPH pajHaJbHBIX 3a30pax GoJee OJAHOTO MHJLIH-
vmetpa (6 >1 mM). O6GsacTb NPEANOYTHTENBHOTO TPHMEHEHHS KOM-
OHHHPOBAHHOTO YNJIOTHEHHS HA 4epT. | pacnoJoxkeHa BHIE JHHHH
N — N unpaBee P — P, a B tabu. 3 o6o3navena 6yksoit I

1.9. ¥naoruenue LKTH ()

1.9.1. ¥Ynnornenne IIKTH wumeer peryaspHo uepeayioliuecs
rpeGHH poTOpa M cratopa. PaauaibHbil 3330p MeXAY KpOMKaMH
rpebHeli H JHOM JaGHPHHTOBLIX KaMep TIPEBOCXOJHT BHICOTY rpebHed
(6>h), T. e. MeXXly KpOMKaMH rpeGHell HMeeTCs CKBO3HOH NPOCBET e,
6naropaps uemy ynaorHenne LIKTH ¢opmanbHo siBasieTcsi npsMoTou-
HboIM. OJlHaKo Mo 3Wr3arooGpa3HOMYy XapaKTepy TedeHHs ero cJjenyeT
OTHECTH K CTYNEeHYaThiM YIJIOTHEHHSIM.

1.9.2. Yn/aoTHHTENIbHBIM ~ 3230POM,  ONpEeJeJsIOLIHM  MpPOTEuKy,
8 ynnotHennn LIKTH sBasiercs oceBolt 3a3op a=¢— b, Kotopblil npH-
MEDHO BJBOEe MeHbllle paaHajbHoro. OmnrtHMa/jbHas ¢opma KaMepbl
KBajpaTHas, T. e. BeIcOTa rpebHedi paBHa oceBomMy pasbery (h=c).
BennunHy mnpocBera cjenyeT NPHHHMATb PaBHOH NPHMEPHO NATH
cOThIM OT BbicoTHl rpeGHst (e=0,05¢).

1.9.3. ¥Ynnornenne LIKTH npeanouturesbHee CTymeHUYaThiX, €CJH
HeoGXOAHMbl GOJ/IbLIIHE pajHa/IbHble 3a30Pbl H JONYCTHMbl CpPaBHH-
TeJbHO HebosblIHe oceBblie pasberd. EciH 18 yNJIOTHEHHS € BBICTY-
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ramu (TN B) npu oceBnix paz6erax 6—12 MM TpeGyercs paguajbHbIN
3a30p COOTBETCTBEHHO |—2 MM, TO NpEANOYTHTE/]bHEE HCMOJb30OBATh
ymjorhenne IIKTH. Touno tak ke ynnorHenne LIKTH cranosutcs
npeAnoyYTHTENbHee KoMOGuHHpOBaHHOro (tmma '), ecaH B TmocJenHeM
npu oceBhIX pasberax 6—12 MM Tpebyercd paauasbHBIfl 3a30p COOT-
BeTcTBeHHO 1,7—3,0 MM. O6sacTb NpeANnoOYTHTENbHOrO HNPHMEHEeHHs
ynaotHenuss HIKTH na uepr. | pacnonoxena sesee nunun O — O (nipu
CPaBHEHHH C ymJIoTHeHHeM Tuna 5) u nesee yuiuun P — P (nmpu cpas-
HEHHH ¢ KOMOHMHMPOBAHHBIM ymJoTHeHHeM). B Tta6a. 3 ara o6Jaactb
o6o3HaueHa GykBo#d [.

1.10. ConocraBieHHe pa3iHUHBIX THIOB YNJOTHEHHH aas GoJee
NOJIHOrO yueTa HX TIeOMeTDHYECKHX NapaMeTpOB BBITIOJHAETCS CO-
raacso n. 3.10.

2. KOHCTPYKUHA YIUVIOTHEHHA C PANHAJIbHbIMH 3A30PAMH

2.1. Bbi6Op KOHCTPYKTHBHOTO HCIIOJIHEHHS YIJIOTHEHHI C paiHaJib-
HBIMH 3a30paMH TNPOH3BOAUTCS C LeJblO OOGJerdyeHHs MocC/aeACTBHi
BEePOATHbIX PaAHaJbHbIX 3ajeBaHHH MeXKJy BpAalUalOIUHMHCS H Hemnoj-
BHXKHBIMH 3/J1€MEHTaMH, JJ5 4ero yNJIOTHeHHS TOJIKHbBI YIOBJETBOPATh
cJe1YIOIHM TPeOOBaHHAM 3SKCNJAYyaTalHOHHOR HA/JeXKHOCTH:

— 06€30TKa3HOCTb, T. €. MpeJoTBpaulleHHe NPH 3a/€BAHHH BBIHYX-
JIeHHOTO OCTaHOBa TYpOOMAILHHBI, OCOGEHHO C TOC/eAYIolleH 3aMeHOH
pPOTOpa HJIH OCHOBHBIX JeTasell Koprnyca,

— BO3MOMHO MEHbLIHH H3HOC YNJIOTHHTEJbHBIX 3JIeMEHTOB;

— BBICOKas PEMOHTONPHIOXHOCTb, T. €. TPOCTOTA 3aMeHbl H3HO-
IIeHHBIX HJIH NOBPEXKAEHHBIX AeTaJef.

2.2. YniotHuTeNbHble rpe6GHU cJiefyeT BLINOJHATD OTAEJbHO OT
BaJla WM Kopmyca (C TpHMeHeHHeM 3aYeKaHKH, Ha CMeHHbIX jera-
JSiX), YTO 1aeT BO3MOXHOCTb 3aMEHATb HX B CJy4yac MNOBpPeXJIEHHS.
Bhino/iHeHHe YIJOTHHTE/IbHBIX I'pe6HeH 3a OLHO llesioe C BaJOM HJH
KOPIyCOM He pekoMeHayeTcsi. BBbIHYXJeHHOe HecodJi0eHHe 3TOH
PEKOMEH/1allHH JOJI)KHO KOMIIEHCHPOBATbLCS YBeJHYEHHEM PajHalibHOro
3a3opa Ha BeJHYHHY, PABHYIO HCXOJHOMY 3HaueHHI0 (cM. 1. 1.2).

2.3. YnnorHuTeJbHBle rpeGHH MOTYT pacnojaraTbCsl Kak B CTa-
TOope, TaK H Ha POTOpe. YMJOTHEHHS C rPeGHSMH TOJbKO Ha pOTOpe
HazexHee npeioxpaHsior Baja ot mnoru6a. Ilpn Haanuum rpeGHeir B
cratope 1as ofeclneueHHsl HAaJEXHOCTH Ha ciayyail 3aneBaHHil peko-
MeHJayeTCcsl TpelyCMaTPpuBaTb TeMMepPaTyPHYI0 KOMIEHCALHIO pOTopa
B BHIe TEMJIOBbIX KaHAaBOK Ha BaJjy, HaCaJAHbIX BTYJOK C TEIJIOBHIMH
2a30paMy, yCTyNnoB M T. 1., o6eCneunBaiolmx cBOOOLY TENJIOBHIX pac-
WIHPEHHH HAarpeBaeMblX OT TPEHHs 3JeMeHTOB. [IpH BBIHYXKICHHOM
HEeBBIMONHEHHH 3TOH pPeKOMEeHIALHH cJelyeT YBeJHYHTb PaaHajibHblil
3a30p Ha BeJHYHHY, PaBHYIO HCXOAHOMY 3HaueHHI0. Hanbonee pemon-
TONIPHTOJHBIMH fIBJISIIOTCSl YIJIOTHEHHSI C TPeGHAMH TOJbKO B CTaTOpe,
0COOEHHO Ha CMEHHBIX NeTaJnfX.

2.4. KoHCTPYKUHSI KpemJIeHHS CTAaTOPHBIX jeTaJsed YIVIOTHEeHHSs
MOXeT OBbITh XKeCTKOH HJIH rHOKOH (Ha mpyXKHHax).
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I'nGxasi KOHCTPYKLHMSI IpeAIOYTHTENbHEE XKOCTKOH, KOTopasi He
peKoMeHayeTCc NPH HAJAHYMH YIJIOTHHTEJbHBIX rpeGHeH B craTope H
npy rHOKOH KOHCTPYKUHHM Basa (pafoyasi yacTtoTa BpallleHHs Bblilie
KPHTHYECKOH). DBBIHyXKIeHHOe mnpHMeHeHHe XeCTKOH KOHCTPYKUHH
YIJIOTHEHHA B 3THX CJAydYasix JOJKHO KOMIIEHCHPOBATbCA COOTBETCT-
BYIOLUHM YBe/JHUEHHEM pajHajbHOro 3aszopa (cM. m. 2.5).

Tabauya 4

YcnoBHs NPpHMEHHMOCTH OCHOBHBIX KOHCTPYKUMA JaGHPHHTHLIX YNJAOTHeHH#
€ pajHaibHBIMH 3230PaMH

KpenjeHne cTaTopHHX 3JeMEHTOB
Tun
YOAOTHEHHS ru6koe KeCTKoe
C rpebuamsu 'pe6GHH cMeHHBle uHAH Ha ['peGHn cMeHHble HJH
TOJMbKO Ha CMEeHHBbIX JeTansix Ha CMEHHBIX AeTaJfAX;
potope HEeCTKHA BaJa
C rpe6GusimH [pe6HH cMeHHBle uaH Ha [pe6GHu cMeHHbie HJH Ha
B CTaTope H CMEHHBIX JeTajsx; CMEeHHBIX JeTansax;
KOMGUHKPpO- TePMOKOMNEHCAalUs pPOTOp- JKECTKHR BaJ;
BaHHHlE HBIX JeTajed TepMOKOMMeHcalus
POTOPHBIX AeTaJiel;
JOTIOJIHHTEJILHO YBeJHueH-
HbIL 3a30p

n PHMEUYAaHHC BuinyxAeHHOoe HEBLIIOJHEHHe Ka)KAOro H3 Ha3BaHHBIX ycaosuit  n10a-
KHO KOMNEHCHPOBATLCS YBCAHUYEHHEM PaAHAJBHOTO 3330pa Ha BeJHYHHY, PABHYIO HCXOAHOMY
JHaYeHHIO,

2.5. YciaoBHsI NMPUMEHHMOCTH OCHOBHBIX KOHCTPYKTHBHBIX THIIOB
JAaGHDHHTHBIX YIMJOTHEHHH C paJHajJbHbIMH 3a30paMH CBelJeHBl B
7a6s. 4. Ha ynaornenne LIKTH 3tu ycnoBus He pacmpocTpaHsioTcs,
TaK KaK OHO HMeeT He paJMaJjbHble, a OCeBble 3a30pPbl H B3aHMHble
paananbHble CMellEHHs pPOTOPa M CTATOpPa [JIsl HEro He ONacHBIL.
PexomeHnayeMble BapHAHTHI KOHCTPYKTHBHOTO HCNOJIHEHHS! YIJIOTHEHHH
nokasaHbl B Ta6Js. 5. 31eCb OTCYTCTBYeT H3BEeCTHOE «eJIOYHOe» YIJOT-
HeHHe, TaK KaK OHO MeHee KOMMNAKTHO H Gosee CIOXKHO B H3roTOB-
JICHHH H PeMOHTe.

2.6. B ru6Kofi KOHCTPYKUHH CTeNeHb IOABHIKHOCTH YIJIOTHHTEb-
HbIX CEerMeHTOB CTaTopa B paAHaJbHOM HanpasJeHHH (JIOOT s, CM.
Taba. ) pekoMeHAYeTCs ONpenessiTb, M0Jb3ysAch GopMyJon

§=7-10""x(L — x),

YUHTBIBAIOWEA PAaCCTOSIHHAl AAHHOrO YIJIOTHHTEJNbHOTO KOJIbLiAa 10 OTOp
poropa M kKoprnyca TypOOMAllUHHBI (BCe pa3mMepbl — B MHJIHMETPax,
o6o3HaueHus — B pasnuene 1.2).

2.7. MarepHnaJsbl, peKOMeHAyeMble [Jf HU3rOTOBJEHHS rpebHeH
poropa u craTtopa, puBegeHbl B Tabsa. 6. 'peGHu ynsioTHeHHA nojBep-
raorca  JMeHCTBHIO LEHTPOOEXKHBIX CHJ, a TakK¥XKe CTaTHYECKHX H
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Tabauya 5

lMpumepnl pexoMeHAYEMbIX BaPHAHTOB KOHCTPYKTHBHOrO HCROJAHEHHS CTyneHYaTbiX
YIJIOTHEHHHA ¢ pPajHaJbHBIMH 3a30paMH (HHIKHAA AeTalb — POTOP)

Bapuaur ynaotHenus [lpuMeuanve
1. JKectkoe ynjoTHeHHE C Pexomeuayetcs
3ayeKaHeHHbBIMH  rpel- AAf KECTKOro

HAMH B pPOTOpE

’/W 2N
2
\\\%M

Bala (npH HMc-
NOJb30BAHHH C

FHOKHM  BaJOM
Tpedyetr  yBe-
JAHYEHHS 3a30-
pa 9)

2. Tubkoe yni1oTHeHHe ¢

Orpauuyennit 119

3a4eKaHeHHbIMH TpeCHs - ’/7 4 2 MPHMEHEHHS
MH B poTtope 221 N ‘ Het
| I‘\\ L
NN 3
N\
3. Tubkoe ynaoTHeHHe ¢ To we

TOYEHBIMH TpebHAMH B
cratope

A\

AUNANNNNAN
™)

4. 'nOKoe yrI0THeHHe ¢
BCTaBHbIMH TpeOHAMH B
cratope

V.72

......

#H%: \\\3 K

\‘7\
\\\
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ITpodoascenue

Bapuaut ynaorHenus [Mpumeuanne

5. TubKoe yniIOTHEHHE C OrpanuueHHii  aas

TOYEHHIMH TPeGHsIMH B /// NpHMEeHeHHs
cTaTope H 3adeKaHeH- 2 2 ey ——— HeT
HBHIMH B POTOpe A”»\Q\ “
\ \\\ N\ §
A\
6. I'm6koe ynmoTHeHHe c To xe

)
4

N\
{{(}{(’\\\\\\\\\\\}\\\\'

A 83 A D

\L\’_/(

TOYEHBIMH TpeGHAMH B ///

cratope H porope

HHMKJIHYECKHX Harpysok OT Ilepenaja AaBjeHHH H BO3AEACTBUS CTPYH
paGoueit cpeabl. B mepuoabl mycka M u3MeHeHHH pexuma paGoThi
TypOOMAIUHHB BO3MOXHbBI 3a/€BaHHf BpPAUlAIOLIUXCH 3JEMEHTOB 32
HEMOABHIXKHbIE, TNIPH 3TOM J10JI2KHbl ObiTh ObecrneyeHbl MHHHMaJbHOE
Fpe3aHHe rpeGHel B POTOP H €ro MHHHMAJbHbLI pa3orpeB B MecTe
KacaHus.

2.8. Pasmepbl YNJIOTHHTEJbHBIX rpeGHeii

2.8.1. Tlpu BbIGOPE KOHCTPYKUMH M TreoMeDPPHYECKMX pa3MepoB
YIIOTHUTEJbHBIX TpeGHeR (BblcoTa A, TOJIUHHA Yy OCHOBaHHA bg)
caelyeT PyKOBOACTBOBATbCS BeJHYHHON M3THOAIOMX HaMpSKEHHH o;
OT nepenaia JaBjeHHH Ap; (i — NOpsAKOBbLIH HOMep rpeGHsl), CPaBHHU-
Bas ee C NpelesioM TEKyYyeCTH Or MJs MaTepHa’ta rpeGHell npu pabo-
yeH TeMnepaTtype ¢ yyeToM Kod(p@HuiHeHTa 3anaca n:

cl \\ 51‘."’”'
Iasi cratopHbix ppe6GHefi KoahduuMeHT 3anaca Ha BepOATHYIO

HEPAaBHOMEPHOCTb BEJHYHHBI 3a30pa M0 JJIMHE YIVIOTHEHHH DEKOMEH-
AyeTcs NPUHMMAaThb PaBHBIM 1,5; 1/ POTOPHBIX rpeGHeH C y4eTOM



Marepnanbl ynaoTHHTeNbHBIX rpeGHed

Ta6auya 6

a1 cduy

€€°020'vc Wld

SL

Paouas Marepnan HopmaTHBHbIE AOKYMEHTbHI
Temnepa-
Typa, 0(?' He M Coprament HAa XHMHUECKHH Ha COPTAMEHT Ha MeXaHHYecKue
6onee apka p cocTan p cBolcTBa
530 Cranb I15XMA FOCT 454371 FOCT 8479—70 MTY 13-53 JIM3
[TokoBkH
550 Craab 12X13 FOCT 563272 FOCT 8479 -70 MTY 84—66
550 Craas 08X13 Jluer FOCT 5632 --72 FOCT 3680--57 FOCT 5582—61
650 Craab 08X18HIOT 0,3-0,4 mm
650 Craab 12X18HI0T 1,0-2.0 mm
400 Moueas HM)KMu28-2,5-1,5 Jlenta IF'OCT 492--73 FOCT 5187--70 ['OCT 5187 --70
350 Heitauns6ep MHLL15-20 0,3-0,4 mm
1,0-2,0 um
Jentral,0-20mm| I'OCT 15527--70 | I'OCT 220870 FOCT 2208-70
300 Jlatyun JI68

Juer 1,0 2,0 mm

F'OCT 15527 --70

FOCT 931--20

rocT 931--70
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BO3MOXKHOTO LHKJHYECKOrO XapakTepa HamnpsikeHHH M 100aBKH OT
LieHTPOOEXXHBIX CHJl PEKOMEeHAYeTCsl NPUHHMAaTb n=2.
2.8.2. BesinunHa H3ru0aiollero HanpsiKeHHs onpeje’sieTcs No cJie-
1ylomel gpopmyJe
3; = 38p, (h;/bo).

31ech Ar U by cienyer BbipaXkaTb B OJJHHAKOBLIX €I1MHHLAX, HAMpH-
Mep B MHJJIMMETpAX; o; U Ap; — B Krc/cM2,

[Nepenan naBnennit Ha i-Toill rpeGeHb onpejessercss KaK pa3HOCTb
J1aBJeHHH 10 H MocJje Hero

Ap,=p,_,—p.

2.8.3. laBaenue 3a i-ThiM rpeGHeM p; onpegeasiercsi no dopmy.e:
(z—1i) po? + ip*
pi=V ’;0 P ’

rae 2 — KOJIHYeCTBO rpebHeli B yNJIIOTHEHHH;
Po, P: H py— HaAuaJbHOE, KOHEUHOe W KPHTHYECKOe IaBJieHHe Cpelbl;
p — AaBJIeHHe CPeAbl B NOCJeHEM 3a30pe:

p=p, npu p,>py
P =px TpH ngpk;

p = 98P _ as napa; P — 0.8
Y -1 P = yrTos

2.8.4. TIpn caBoeHHBIX rpeGHSX /[aBJeHHe 33 NEPBbLIM HHXKE, 4eM
3a BTOpPbIM, H3-3a 3XKEKUHOHHOTro 3¢ ¢dekTa, NO3TOMYy Ha H3rub ciaegyer
DACCYHTHIBATh MePBBIA rpeGeHb H3 i-TOM NMapbl HA YBEJHYEHHBIH mepe-
naa Ap/=1,7 Ap:.

2.9. TepMoKkOMNeHCALlHOHHbIE KAHABKH Ha BaJy

29.1. B naGMpHHTHBIX YIJIOTHEHHSX C pagHajJbHbLIMH 3a30paMH
NpH HAaNHYHH rpebHell B CTaTOpe H OTCYTCTBHH HACaJHLIX 3aLIUTHBIX
ETYJIOK, YCTYnoB H T. m. (¢M. 1. 3.3) ¢ Uenbio npenoTBpalleHus noruba
BdJ1a OT OJHOCTOPOHHHX 3a/leBAHHH €ro MOBePXHOCTH 3a YMJOTHHUTEJb-
Hble rpeGHH PEKOMEHYeTCs BHIOJIHSTb HA BaJy TEPMOKOMIEHCALHOH-
Hble KaHaBx¥ (uepT. 2,a).

29.2. B yn/JoTHeHHAX pEKOMEHAYeMOH KOHCTPYKUHH ¢ THOGKHM
KPelJieHHeM CTaTOPHBIX 3JIeMEeHTOB HeoGxoauMasi nas 3¢ ¢eKTHBHOro
CHHIKEHHSI TeMIlepaTypPHbIX HanpsixKeHUH ray6GuHa KaHaBOK COCTaBJIsieT
0,025 or amamerpa BaJa, 1. e. hy=0,025d. TIpu KecTKOM KpenseHuH
CTAaTOPHbIX 3JIEMEHTOB TaKas rJyOHHAa KaHABOK MOXKeT ObITb Jomy-
uleHa JHIIb AJ/151 JJaTyHHBIX rpe6HeH; NPH HCNOJb30BaHHH GoJiee TBep-
IblX MaTepHasoB TIJAyOMHAa TePMOKOMIIEHCAUHOHHBIX KaHaBOK Ay
JOJKHA OBbITb YBeJHYeHAa: B CJyyae H3rOTOBJIEHHS CTATOPHBIX rpebHed
H3 OpOH3 HJH Hefsuab6Gepa — a0 0,054, a npu rpeGHsAX u3 cTasuy,
HHKeJIsl, MOHeJb-MeTa/lla H APYrHX TYromJaBKHX MaTepHaJjioB — J0
0,0754d.

— AJisi BO31yXad.
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2.9.3. lis 30 PeKTHBHOTO CHUIKEHHS TeMNepPaTypPHbIX HaNpsiKeHUuH
B MeXKKaHaBOUHO! 30He HeOGXOAHMO, MOJb3ysCh rpadukom uept. 2,6,
BBIJ€P>KUBAThb ONpeje/ieHHble COOTHOLIEHHS] MEX/Yy IIaroM H rJayGuHHOI
TEPMOKOMIIEHCALIHOHHBIX KaHABOK: MNpH Ilx/hx=05 HanpsiKeHHs CHHU-

Bausinue pa3MepoB TEPMOKOMNEHCAUHOHHbBIX
KaHaBOK Ha HanpsXeHHOe COCTOAHHE Baja

e

N

a
o
o6 [
04 = =
2 |
g [

0 7 2 5 3 4 I tof R
'; P
-

3 /é [ U ]
1

o 1 2 3 & 9§t n.
5 /

a — cXxeMaTHuecKoe H3o0parkeHHe BaJa C KaHaBKa-
MH; § — 3aBHCHMOCTb OTHOCHTEJAbHBIX HaNpsiKeHHMN
3 Ha NOBEPXHOCTH Baja OT Pa3MepPoB TePMOKOMIEH-
CAUUOHHBIX KAaHABOK, 8 — KOHIEHTpauus Hanpsxe-
Huil Ha u3rn6 K, Ha Kpyuenue u casur K,

Yepr. 2

AalOTCA B J1Ba pa3a Mo CPABHEHHIO ¢ BaJaoM 6e3 KaHABOK; NpH
te/hx=2,5—18 6 pa3; npu fx/hx=1 HanpsiKenus B MeKKaHaBOYHOI
30H€ NPAKTHYECKH OTCYTCTBYIOT.

2.9.4. TepMmokoMIeHCAlHOHHble KAHABKH HA BaJly BbI3bIBAIOT KOH-
UEHTPALHIO TEeMIIepaTypPHBIX HANps>KeHHH NMPH M3MEHEHUH TeMNepaTyp-
HOrO pexkuMa TypGomamuHbi. [y NOBLIIIEHHST MaHEeBPEHHOCTH H yBe-
JHYEHHS MoTOpecypca TypOoMallMHbl HEOOXOAHUMO CHHXKAaTb KO3(OH-
LHeHT KOHUEHTPAallHH HATpS)KeHHH 3a CcueT HajJjexaulero Bbibopa
COOTHOIIEHHH MeXAy IIaroM, rJiyOHHOH M pajaHyCOM CKDYIJVIEHHS IIPO-
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¢uas KaHaBOK, 1MOJb3ysaCb rpadUKOM Ha uyepT. 2,8. B cayuae HeBo3-
MOXHOCTH O0€CNeYHTb 3ajJlaHHBIHi MOTOPeCypC NpH HaJHYHH KaHaBoOK
cJiellyeT OTKa3aThCi OT HHX H TIOHTH Ha YBeJHYEHHE pPaaHaJIbHOrO
3a3opa B YNJOTHEHHH cOrJacHo n. 2.3 u Tabj. 4 HJAH NPHMEHHTH
yIJIOTHEHHE, He Tpelylollee KaHABOK, HalpHMep ¢ YCTyNaMH, 3alUMT-
HbIMH BTYJIKAMH Ha Bajy, rpeOHSIMH TOJIbKO Ha pPOTOpe, YIJIOTHEHHe
HKTH, B HEKOTOpPHIX C/Iyuasix — «eJIOYHOoe» YIJIOTHeHHe 6e3 BTYJIOK.

MMpumevanne. TpadukoM uepT. 2,8 MOXKHO 1NO0Jb30OBATLCA H NPH OLEHKe
KOHUEHTPAUUH HaNpsiXKeHWH y Na30B A% 3a4YeKaHKH YNJOTHHUTEJbHBIX rpebHeii.

3. PACYET NPOTEYEK

3.1. Pacuetnas dopmyaa
3.1.1. Jns pacuera mpoTeyek cpeabl yepe3 JaGHPHHTHOE YIJIOTHe-
HHE HCTONb3YeTCs1 3aBHCHMOCTb THNA (opMmyan Ctomonbl ¢ mMonpaBoy-
HbHIM KO3((HLUHEHTOM pacxoia, YYHTHIBAIOIIHM CYyXEHHE CTPYH B 3a-
30pe H HENoJHOTY rallleHHsi CKOPOCTH 1I0TOKa B JIaGHPHHTOBOMA KaMmepe.
B mexnayHnapoxno#t cucreMe eaunuu (CH) pacueTHasi 3aBUCHMOCTb
uMeeT BHJ
b — p2
G =afsds, | B2
0 0 ZPolo
31ecb G — nporeuka, Kr/c;
o — KO3 (pHUHEHT pacxona;
[— nonpaBKa Ha MaJloe YHCJO 3a30pOB. B YIVIOTHEHHH,
d — nHaMeTp KOJbLEBOH LIENH, M;
8o — pacueTHbIl 3a30p, M;
Z — YHCJIO 33a30POB HJH Jpoccesieli (B yNnJOTHEHHHM THma B
paBHO CyMMe 4YHCeJ JJIHHHBIX rpe6Hedl ¥ BBICTYINOB);
Uo — HavyaJibHHIH yJaeJbHbIA 00beM cpenbl, M3/Kr;
Po, P: U Px— CTAaTHUECKHE HayaJbHOe, KOHEUHOe H KPHTHYECKOe JaB-
JeHus cpensl, [1a;
p=p, OpH p,> py,
P=pc NpH P, Py
0,85p, 0,65p,
= ——— — JJIg 1napa e e
Px Yz+1,5 pa,  Px Vz+0,5
[Tpu ucnonb3oBaHuM GoJiee yNOTPEGUTENbHBIX €IHHHIL (MM — 148
JHMHEHHBIX pa3MepoB H Krc/cM?-— ans Ja@BJeHHH) pacueTHasi 3aBHCH-
MOCTb NpHOGpeTaeT BHI
T2 p2
j — 104 3 V P2 —p?
G = 10%, =d o
rie g=9,8 m/c2 Ecau mpu 3TOM HEOGXOJAHMO BBIPA3UTH TIPOTEYKY B
KHJIOrpaMMax B yacC, TO MOXHO NOJb30BaThbcsi GPOPMyJIOH

P’ —p?
G=1,132,.d5, P

— AJsl BO3AyXa.
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Ilpu HHeHHOM H3MeHeHHH NMPOXOJHBIX CeYeHHH OT NMepBOro K moc-
JAeJHeMy JApOCCeNIo, 4TO XapaKTepHO, HampHMep, /s paaHajbHOrO
HIM IUaroHaNbHOrO THNA YIJIOTHEHHH H3-3a NepPeMEeHHOro 3HauyeHHs
quaMerpa d, a B OCEBBIX YMJIOTHEHHSX MOKeT HMeTb MeCTO MpH
1lepeMEeHHOM 3HaYeHHH 3a30pa §p, 3ajlaBaeMOM B COOTBETCTBHMH ¢ pac-
CTOSITHHEM OT Onopbl potopa uau Kopnyca (cM. n. 1.2), B BbllIenpHBe-
aeHHble (OPMYJIbl cie1yeT MOJACTAB/SATL BEJHYHHBI CpeIHereoMeTpHue-
CKHX 1HaMETPOB HJIH 3a30POB:

e R s
dcp =Vadd,; o= V8415,

3.1.2. Tlpu pasnnuHbix TPOXOIHBIX CeUEHHAX foi=ndi60; u KO3PPu-
LUMEHTAX pacxXoaa ao; Apoccesell (BC/AeICTBHE HEOTMHAKOBHIX JHAMeET-
poB d; n 3a30poB 8p;, a TakkKe pa3HbIX YCJOBHH OOTeKaHHf) 174
pacuera cJael1yeT NpHMeHATb 6osee obuiHe HOpMYJIbL:

— B Mex1yHapoaHoii cucreMe equuuiy CHU (fo; B M2)

A p' =

»

/ ‘
Pola
- "‘uif 0i
i=l

— €CJIM CeYEHHsl BbIPaXKe€Hbl B KBAaJPaTHBIX MHJJIHMETPax, a 1aB-
J1eHus1 — B Kac/cM2, TO

Po‘ —r

—10-0
V P E an f 0i

3.1.3. Cxema pacuetra H TOSCHEHHs K ¢opMysaam npeacTasjeHbl
3 nn. 3.2—3.8.

3.2. PacuetHbiit 3a30p (cM. Takxe m. 3.12).

3.2.1. CyxeHne ctpyn B 3a3ope (6'<8) HMeeT MeCTO mpH 10CTa-
TOYHO OCTPOH BXOIHOH KPOMKe rpeGHs, 4TO BBIpa)Kaercs YyCJIOBHEM
r<0,68,
rie r — paauyc ckpyrsaenus (uepr. 3).

[Ipu 3TOM OTPHIB CTPYyH OT rpebHS MPOHUCXOAHT HAa pPacCCTOSHHH
80> 6, onpenensiemom HopMyJIof

8 = a4 r(l —cosh),

rie 6o —— yros Hak/JIoHa BXOJHOH CTEHKH rpebGHs.
PacueTHoe 3HaueHHe 3a30pa 8, onpelessieTcs € Y4eToM BJAUSHHS
TOJILIHHBl KPOMKH
Gy = a.)lg-

[TonpaBka B Ha TOMUHHY KPOMKH b HaxoIuTCs U3 rpaduka uept. 3
3 3aBHCHMOCTH OT OTHOCHTENbHOH TOJILIMHBEI KPOMKH b/6.
Ipu 6/8 < 0,5 BaustHHE TONIHHB KDOMKH HECYILECTBEHHO.
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Has ynaorHenns LIKTH pacuernniil 3a30p paBeH wary rpeGHeii:
So=1.

3.2.2. Tlpu GonblueM 3HaueHHH paguyca ckpyraenus (r > 0,68)
TeyeHHE B 3a30pe NPOUCXOJAHT, KaK B CYyXKHBAIOILEMCs CcomJe, T. €. 6e3
CYXKEHHs CTPYH MocJe BbIXona u3 3a3opa (6'=4), U B KauecTBe pac-

Onpenene’ne nonpaBku § K PacueTHON BeJHUHHe
3a30pa, y4YH1bIBaoUleli BAHAHME TOAIIHHBI KPOM-
Ku rpe6us

L

o AN\ S—
/77

£ BB
13
12 //
7,1 4
”
10 =1

01 02 0406 10 20 &060 b/J‘
Yepr. 3

YeTHOro cJeayer MNPHHHMaTh ¢akTHYecKHH 3a30p (8o=0), kK03dodHu-
UMEHT pacxola NPH 3TOM YUHTBHIBAeT TOJbKO CTEeNeHb rali2HHsi CKOpO-
ctu notoka B Kamepe. B ynsortHennn LIKTH stoT cayuait umeer
CMBICJ JHIIb OPH Haauuuu nepekpbiin (e<0, ynaotHenue Kesepa),
KOrla pacyeTHbIH 3a30p cJelyeT [PHHHMATb paBHBIM OCEBOMY
(8=t — b=aqa).

3.3. Pexum teueHus

3.3.1. Ha BenHuHHy npOTeUKH H Ha BbIGOP pacCueTHbIX 3aBHCHMO-
CTeH CyLIeCTBEHHO BJHSIeT cTeleHb 3aNOJIHEHHS CTPyel MNoNepeyHoro
ceyeHHsl JaOMPHHTOBOM KaMephl, YTO Onpeae/sieTCsl OTHOLIEHHeM LIH-
pUHbI Kamepbl H X pacueTHOH AJHHE CTPYH [
npu H/1>0,24+ 6/l crpys He 3amonusier BCell KaMepbl MO UIMPHHE;
upu H/l1< 0,24+ 6/! noToK 3amoJiHsieT BCe CeUEHHE KaMephl.

2 3akas 937
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B nepexomnwix 3oHax npu H/1=09-=1,1 (0,24+68/l) u r=0,55+
0,658 npunumalorcss GOPMYJbl, nawmollHe GONbIIHE 3HAYeHHs MPO-
Teyexk.

3.4. Ulupuuna kamepnl

3.4.1. lupuna na6bupuHTOBOi Kamepbl (Tab.. 2) B yNJOTHEHHSIX C
pajauaJbHBIMH 3a30PaMH PaBHAa CyMMe 3a30pa H BBICOTHl TIpebHs
(BbICTYMIA):

H=~h+423a.

B ynsnortHennn tHna 5 B ¢GopMyJay moacraBisieTCsl BHICOTA JIJHH-
noro rpeGHs hy.

B ynnordennn LIIKTH (tun [1) wmpuHy KaMephl cjelyer onpene-
JATb JHLb NPH HaJuyud nepekphiliin rpeGHelt (e<0, yniotHenne Ke-
Jepa); OHa paBHa B 3TOM CJyyae OCeBOMY 3a3opy, T. e. H={ =~ b=a.

3.5. Pacuernas nauna cTpyu (taba. 2)

3.5.1. B npavorouHoM ymJIOTHeHMH (THm A) pacuetHas IJMHA
CTPYH omnpejessieTcsi B 3aBHCHMOCTH OT TeOMETPHH J1aGUPHHTOBOH
KaMephl CJAe1YIOLHMH GOpMYyJIaMH:

[==t+41tsin26, npu <4,
| =2t —h+hsin20, npu £>h.
3necb 0; — yroJ Hak/JOHa BBIXOJHOH CTEHKH rpe6GHsi (ueprt. 3).

3.5.2. B cryneH4aTOM yNJOTHEHHH C BBICTYNAaMH H OJHHOYHBIMH
KOPOTKUMH rpebusiMu (tun 5) pacuernas nauHa ctpyu [=f{+h, 10 Xe
C/ledyeT NPHHAMATh H B TaK HAa3blBaeMOM <«eJOYHOM>» YMJOTHEHHH,
KOTOPOE, OJHAaKO, MeHee KOMNAKTHO.

3.5.3. B yn/sioTHeHHH C BBLICTYMAMH H YBEJHYEHHBIM YHCJIOM KOPOT-
KuX rpeGHeil (tTun B) pacueTHas AJIMHA CTPYH

b
l:Qt—T.

3.5.4. B xom6unupoBaHHoM ymJjaotHeHuu (tun I') pacuerHas aJHHa
CTPyH onpejeasiercss GopMyJaaMH:
=2t upu t>h,
I=2h npu ¢<h.
3.5.5. B ynnornenun LIKTH pacuetnas nJHHA CTPYH paBHA IJIHHE
1I0JIYOKPYXKHOCTH C JIHAMeTPOM, PaBHBIM wary rpebHed,
wt

| =—

5 -
[Tpu nanauunu nepekpoilin rpeGuell (e<0) AJAMHA CTPYH onpeie-
asiercsi popMyJioH
l :_Tt — 2e.

3.6. Pacuer ynjoTHeHHii npu HaauuuM CBOOGOAHON CTPYH B Kamepe
nepen weanio (H/1>0,24+6/1)
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3.6.1. [Ipu yMcpeHHOM cCKpyrJaeHHH KpoMku rpebGus (r<0,60)
K03 PHUHEHT pacXoaa Qo AJS YMJIOTHEHHH € pajlHaJIbHBIMH 3a30DPaMH
(tunnt A, B, B, I') onpenensiercsi B 3aBHCHMOCTH OT HX reoMeTpHue-

3asucuMoOCcTb KoaipHuUHEHTa pacxoaa o NPAMOTOYHBIX (THR A) M Ay
crynendateix (THnbl B, B u I') yniorHeunii ¢ yMepeHHO CKPyrJaeHHbIMH

KPDOMKaMH OT reOMEeTPHYECKHX NapaMeTpoB NPH HAAHYHH CBOGOAHO#H
CTpy# B Kamepe

(7]
\ 80/ =0300

0,250

0,200

0,150

0,100

413 O
N 4,050

0,025 w,,
S |

2,000

~——
Q\ﬁ@i ]
S~

N

\0@:«42 oz
22 1.000

3060 90 120 T80 g, pad

LY

Yeprt. 4

cKuX napaMerpos (By, 6o/l) MO Taba. 7, rpadukam uept. 4 HAH 1O M-
MTHPHYECKMM NMPHOIHKEHHBIM QOopMyaaM:
st 1PAMOTOYHOro ynJOTHEHHSA
1 -
0y~ ———— +95
1 -+sin—o-

A
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Tabauya 7

Beanunna xoapduuneHTa pacxoia oo NPH HaAWMHH B Kamepe cBOGOAHOA CTPyH

Tun ynaotnenus

3,1 _ﬂpﬂmoroqﬂoe Crynenyatoe
6,=80-180° f,=90° | 6,=135° G-~ 180°
0 - 0,611 0,538 0,500
0,05 0,800 0,553 0,417 0,360
0,10 1,060 0,513 0,374 0.317
0,20 1,660 0,455 0,322 0,280
0,30 2,179 0,423 0,298 0,256
0,40 2,560 0.398 0,279 0,240
0,50 2,850 0,379 0,262 0,228
0,60 3.130 0,360 0,250 0,218
0,80 0,327 0,233 0,202
1,00 - 0,305 0,220 0,188

3apucHMOcTs K03dPHUHEHTA pacXofa YNAOTHEHHS

ILKTH ot npocseta

X9
0,5
/
ne /
N /
| s
N
02
s el M B S i s
05 0

Yept. 5

+05 e/t
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AJ51 CTYHEHYATHIX YIJIOTHEHHH
1

B, 0y ]/ %
I + sin— + 3sin3 — —_
g TS ]

2y =

Onpenenenne xosbouuueHta pacxoia yniotienus LUIKTHU (tun 1)
B 3aBHCHMOCTH OT BEJIHYMHBI IIPOCBETa € NPOH3BOIMTCS 0D 3IKTIEPH-
MEHTaJbHOMY rpadHKy Ha uyepT. 5. MHHHMa/bHOe 3HaueHHe KoYhdu-
uvenTa pacxoaa ymiaotHeHHs LUKTH a; i, =0,22 nmeer mecto npu
OTHONIEHHH NpocBeTa K wary eft=0,2.

3aBucuMOCTb  KO3(pHUHEHTA pacxoaa  YNJOTHEHH#
€ GOJbHIMM CKpPYrJi€HHeM KPOMOK OT OTHOCHTEJbHOTO
3a30pa NpH HAAHYHH CBOGOJHON CTPYH B Kamepe

Olg
20 //
]
1
209 0,7 028/1
Yepr. 6

3.6.2. Tlpu GoabuioM cKpyrieHuu KpoMok (r >>0,68) kosdduuHeHT
pacxona ao 175 BCEX THMOB YIVIOTHEHHH onpeieisieTesi B 3aBUCHMMOCTH
OT reOMEeTPHYECKHX MapaMeTpoB no rpaduky uyept. 6 WIH MO 3MNHUPH-
ueckoll npubamxeHHol popmyae

2,1 44—

3.7. PacueTr ynJaoTHEHH# NpH 3anN0JHEeHHH NOTOKOM BCerp Ce4YeHHs
Aa6upuuToBoil kKamepu (/1 < 0,24 4 ofl)

3.7.1. Ilpn yMepeHHOM CKpyrJeHHH KpoMOk rpebueli (i <<0,68) r
NPAMOTOYHBIX H CTyMeH4aTLIX ymjoTHeHusx (tuna A, B u ') ¢ xa-
MepaMH, BHITAHYTBIMH B HalpaBJ/JeHHH TEYeHHS, KOIDPHUHEHT pacxold
OmpeNensieTcss B 3aBHCHMOCTH OT TreoMeTpHYeCKHX napamertpos (0o,
80/H) no Taba. 8, rpadukaM uepr. 7 WIM MO IMIHPHUECKON (opMyJe

I
s .
% ) %
1— 2 4sin—p 1--—
e H
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3aBucHMOCTh KO3(PHUHEHTA pacxofa ynAOTHEHMH

C YMEPEeHHO CKPYTJeHHbIMH KPOMKAMM OT reOMeTPH-

YeCKHX NMapaMeTPoB NPH 3aNOJHEHHH OTOKOM BCEro
ceueHHsl Kamepnl

cco> \
NN
VAN
HVNNARN
A Ny i
\ | \\ 0}75
NIR AN ™ 47
A\
NN ~
10 : 06—
N NS _
N ~NJ T 82
N ~] 7%
~{ 92

TR\~

“oj

Yepr. 7
Tabauya 8

Beanuuna xosddMuneHTa PACcXoga Co NPH 3aNOJHEHHH MOTOKOM BCEro Ce4eHHs
Kamep, BbITAHYTHIX B HANPaBJEHHH NOTOKa

5 H Yroa nakaoHa rpe6us f,, rpan
’ 0 45 90 135 180
0 1,00 0,747 0,611 0,538 0,500
0,1 1,11 0,806 0,652 0,577 0,540
0,2 1,25 0,877 0.702 0,625 0,590
0,3 1,43 0,964 0,765 0,686 0,650
0.4 1,67 1,068 0,847 0,754 0,734
0.5 2'00 1,200 0,949 0,854 0,827
0.6 2’50 1,390 1,099 0,990 0970
0,7 3.33 1,650 1,323 1,200 1,180
0.8 5.00 2145 1,712 1,580 1.546
0,9 10,00 3,260 2,630 2,415 2,405
1,0 x o) s ~ =)
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B ynnornenun LIKTH 3anosnHeHHe MOTOKOM BCEro ceueHust Kamep
NPOHCXOIMT JHIIbL NMPH HaJH4YHH nepekpoiin (e<0); B 3ToM cayuae
OHO H3BECTHO NOJ Ha3BaHHeM «ynaoTHenue Kesepa».

B 1uanasone nepekpoin | < —e/t<4 u npu b<0,4f cupaseiausa
dopmyaa

1
1(’:‘_—‘—l—"—.

2 4l— —
1— ot

[Mpn 66abmnx nepekpbiiiax H npu b>0,4 { Heo6X0AUMO YUHTBIBATh
TPEHHE O CTeHKH.
3.7.2. Tlpu 6oabLIOM CKpYrsieHHH KPoMOK (r > 0,68) xo3d¢uumuent
pacxoja BCeX THNOB YIMJIOTHEHHH ompejensiercsi mo gopmyJe
1
10=_-_§ o
| e —

H

3.8. Pacuer yniaorHeHH#H NpH NOJHOM raiieHHH CKOPOCTH

3.8.1. BausHHe CKOpPOCTH NOTOKAa Nepej LIeJbl0 NepecTaer Npax-
THYeCKH omymarecs npu 8/1<0,01 nan 6/H <0,04.

3.8.2. KoadduumeHT pacxoma ao B YMJIOTHEHHSAX C pajHaJbHbIM
3a30pOM MpPH YMEpEeHHO CKpyrjeHHol kpoMmke (r<0,66) u nosHoM
rallleHHH CKOPOCTH 3aBHCHT TOJIBKO OT yIJla HAaKJIOHa rpeGHs 6y H
onpeneasercsd no taba. 7 uau 8 u mo rpadukam uepr. 4 uau 7 fpu
3HayeHHsix §o=0, a TaKxKe no sMnHpHYecKoi (opmyJie

1 1
Ay == By 1.5 = .

’ 1 ' 1 L)
—_ sin —
+(sln 2) + sin 2

3.8.3. [Ipu GosablioMm ckpyraesnd Kpomku (r >>0,66) n noaHoM
rauleHHd CKOPOCTH KO3(D(QHLHEHT pacxola paBeH e1HHHILE.

3.9. Pacuet ynaoTHeHHi NpH MaJioM 4HCJe 3a30pOB

3.9.1. Ipu ManoM uncie 3a30poB (2< 8), OCOGEHHO eCJIH YCJIOBHS
BXOJa M BbIX0/1a NMOTOKAa B NEPBOM H MOCJEIHEM Jpoccese OTIHYAIOTCA
OT OCTaJIbHbIX, pacueT YIJIOTHEHHH BelieTcsl Mo dhopmyse

‘// p02 —p
oVo

G = s
< 1 ,
L — In 2 faPo
"tho:' a2z forfoz 94
i=1

(o603nauennsi cm. n. 3.1.1 u 3.1.2).

[Mpu ManoM uncsie 3a30pOB OCOGEHHO BaXKHO MOMHHUTb, UTO B op-
MyJy BXOISIT CTaTHYeCKHe 1aBJIEHHs, TOITOMY NPH HaJHYHHM KaHaja
Ha BXo/e€ B TIepBbIH 3a30p BEJHUHHY Pp ONPENENsIOT C Y4eTOM BXOJTHOH
CKOpPOCTH (MOCJEAOBATENbHBIM MPUGJIHKEHHEM).
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3.9.2. Kos¢ppuunent pacxora KpaHHMX Jpcccesefi onpeleasiercs
M0 3HAYEHHIO KO3(p(PHUHEHTa CYXKEHHs CTPYH B 3a30pe u, KOTOPHIH
MPH 3amOJHEHHH IIOTOKOM BCEro Ce4eHHs KaMepbl TMepej 3a30poM
MOZKHO OMpeAeJauTb no rpaguxky yepr. 8 B 3aBHCHMOCTH OT OTHOLIEHHS
3a3opa Op K MpHHe KaHaaa H mepen HHUM.

3aBHCHMOCTL KO3t(puuHeHTa cyXKeHus B 3a3dope

OT FEOMETPHYECKHX NapaMeTpPOB MNPH 3aN0NHEHHH
MOTOKOM BCErg ce4YyeHusi BXOAHOroO Kanagaa

S
M —
1)L
a9
/
038 . //;/l
45
//
07
. L~
P e P 2
o
’ 3 —1TA
780
/4

0 a2z o+ 06 038 5y

Yepr. 8

3.9.3. Ilpn 3anoJHeHHH MOTOKOM BCEro CeyeHHs1 BXOJHOrO KaHaia
il BbIXO/J€ M3 3a30pa cBOOOJHOH cTpyeH Ko3(d¢uUHEHT pacxoja onpe-
a1easiercd 1o rpadukaM yept. 9 wau no popmyse

_p/l w%)

[Tpu 3anosiHenny MOTOKOM BCero CeYeHHsi BXOAHOIO H BBIXOLHOrO
KaHaJ0B KO3h(QHLUHEHT pacxona apoccens Bbipa)kaetcs Gopmyaon

_ ST B ) Soi \? Soi \2
10[—1. l/ <("'i H[_.lj +(Hi—l) _—<7:I_1) ’
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rae Hi;y m H;— mupuHa COOTBETCTBEHHO BXOIHOr0 H BBIXOIHOTO
xanaaa. Ilpn H,_;=H; numeem

1 R
o =5 =)
YTO coBnajaer ¢ JaHHbIMH n. 3.7, uepT. 7 u tad.a. 8.

3asucumocTh  KO3(h(pHUHEHTA  pacxona

APOCCENIA OT reOMETPHYECKHX NapaMeTpoB

NPH 3an0JHEHHH NOTOKOM BCEro ceveHus

BXOAHOro KaHajka M npH BbiXxome cBoGon-
HOW cTpyed

N
-
‘\\

w0 | /
)4
452 “//
S /7
)/ B e, g
as| ;;/
0

Yepr. 9

[Ipu Hannunu cBOGORHON CTPYH HA BXOJe M BbiX0Ole KO3(P(HLHEHT
pacxona onpeaeasiercs no uept. 4, Taba. 7, a rakxke no ¢opmyanam
n. 3.6.

3.9.4. Ilpu pi/pi-1 < 0,9 ¢ 10CTAaTOUHOM TOYHOCTBIO CHPaBe1/IHBbI
¢opmyabl n. 3.1.1, B KOTOPHIX MNONpaBKa Ha Malioe YHCJIO Apoccenelt
GNpeaeasieTcs ¢ NOMOIULbIO CJeIYIOIUHX BbIpaKeHHH,
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Ecan kospduument pacxona ofHOro u3 KpafHHX Jpoccenedl pa-
BeH ao’, @ Y BCEX OCTaJbHBEIX — Og, TO

» )2 — 1 .
(- 1/ 1 ST (e, wepr. 10).

Onpenenenne nonpaBkn x Ko3dduuueHty pacxoma Ha
KOHEYHOE YHCAO Apoccenei

,10 3," 47 IR .\NN_\\ ;
08 22 \\ B 8
y \tij
06 2
1,0 20
Oy 10t g
Yepr. 10

Ecan xosdpduunent pacxoma olHoro M3 KpaHHHX 1pocceneit pa-
BeH o', a APYroro ao”, B T0O BpeMsi KaK Yy OCTaJbHBIX — Gy, TO BEJH-
YHHA NOMpPaBKH

=l , V 1 4 Colm V2t Gy -2

3.9.5. TlpoTeuka uepe3 eI1HHHYHBIH 3a30p MNPHOIHKEHHO Ompeie-

agerca popmyaon
P g p?
G =11, ‘/ e 70 \"
Q
pavo (1 +1n £2)
P

Jlns TouHBIX pacyeToB crnpaBeqsHBa dopmyJia

- / (p Yk (p \R+1/k
g = Pfg 4‘/ m | {—= — = s
Ug LY Po v P
rae noxkasarteap aanabarsl k=1,3 111 neperperoro, 1,13 — anst Hach-

uleHHOro mnapa u 1,4 — 1151 BO34yXa; 3aTOPMOXKEHHblE HayaJbHble
2 y 2
; e T Z P
napamMeTpbl: po=po+ 5, ngvo—ﬁi’;’;; Co — CKOPOCTb TIOTOKa B

2%  pa

o
Uo
KaHaJjle nepel 3a3opoM, onpeiessieTcsi Mo NPHGJIHKEHHOMY 3HAaUYEHHIO
MPOTEYKH H MOJJIEXKHT YTOUHEHHIO NMOCJeJ0BaTe/bHbIM NPHGIHKEHHEM;
GPH HaJH4YMH NOCJe 3a30pa AJMHHOTO KaHasna IWHPHHOH H BesaMuuHa
IPOTHBOIABJEHHS p, onpejaeseHHas no n. 3.1.1, n1omxHa 6bITb YMeHb-
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2/ H
1eHa Ha T(J?T — 1), rje CKOPOCTb C ONpee/sieTcsi N0 NPHGJIHKEH-
0

HOMY 3HAYEHHI0 PacXola MNpH YAeJbHOM 00beMe U=UgPo/p U TaKkkKe
iII0JIEKUT YTOUHEHHIO.

3.10. PacyeTHoe cpaBHeHHe Pa3jHYHLIX YNJAOTHEHHH

3.10.1. CpaBuenne YyNJOTHEHHH NPOWU3BOJMTCS MYyTEM CONOCTaBJe-
HHSl BEJMYHMH Y/IeJbHOH NPOTEYKH, NMpelcTaBjsiouieii co60l0 NpoTeuky
yepes ynJOTHEHHe (JAaHHOTO THNA) eJHHHYHON I/HHBI NPH NaHHOM
3330pe U NPH eIHHHYHOM 3HAYEHHH KOMILJIEeKCa BeJHUYHH, BXOISALIUX B
pacyetHyio ¢opmyay n. 3.1.

3.10.2. BripaxkeHye 1J15 ompeleseHHsi YAeJbHOH INPOTEUKH HMeeT
BH

G = LIN ]’/?'

PaamepnocTb G — elHHHIA IJHHBL B CTENEHH {10JTOPA.

C noMmouibio BenHuyHHbI G MOXHO CpaBHHBAaTb YIUIOTHEHHs Kak
NPH OXHHAKOBBLIX, TAK M NMPH Pa3/UYHLIX 3a30pax. YnjorHeHHe ¢ 60.1b-
wei yaeJbHOR NMPOTEUKOH fABAsETC MeHee 3P(PeKTHBHBIM.

3.11. BausiHue aKcueHTpHCHTeTa

3.11.1. OkcueHTpHCHTET Ocell poTopa M craropa B CTyneHYaThix
YMJIOTHEHHAX NPH HAJHYHH CBOGOJHOH CTPYH B KaMepax yMeHbllaer
nporteuky. B ocranbHbix cayuasx — yBeqnyuaer. [las pacuera
cleayer pa3GHTb OKPYXKHOCTb YIVIOTHEHHSI Ha 4YacTH C Pa3JIHYHBIMH
CPEeJIHNMH 3a30paMH, PaCCUYHTaTb NMPOTEUKY M0 KaXKJIOH 1yre U pe3yJib-
TaThl CAOXKHTD.

3.12. HeyutenHnie dakTophi

3.12.1. Tlpn onpeaeneHHH npoTeyek B YNJOTHEHHAX, OCOGEHHO AJisi
OLIEHKH NPOXOAHOrO CeUeHHSI KaMep MeXay o00AMaMH H CeYeHHs TPy-
GONpOBONOB CHCTEMbl YIJIOTHEHHH, a TakKXe IPOH3BOAHTEIbHOCTH
5)KEKTOPOB HeOOXOJHMO YYHTBIBaTb BO3MOXHOE YBeJHYeHHe 3a30pOB
H CKpyrJeHHe KPOMOK rpe6HeH nNpH 3KCIJayaTallMH oOT 3ajeBaHuii,
JIOTIOJIHHTEJIbHbIe MIOTOKH CPelbl Yepe3 CThiKH, Pa3beMbli H LIEJH B MO-
cajoyHHIX Mectax jeranel craropa. Jlo noJyuyeHHs 0GOCHOBaHHBIX
PEKOMEHMIALHT YKa3aHHblE OGCTOSATENbCTBA, HCXOAS H3 ONbITA 3KC-
NAyaTaudH MOLLHBIX TYpGHH, MOTYT GbITb YYTeHbl MyTeM 3aBblLUEHHS
BeJHUHHBl pacyeTHoro 3aszopa Ha 20—40% 114 cTyneHyaThiX M Ha
50—100% a5t PSMOTOUHBIX YNJIOTHEHHH.
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IIPHJIOXEHHE 1
CnpasouHoe

NPUMEP HCNMOJIb3OBAHHA PTM

3ananue. BoiGpaTb THN, KOHCTPYKUHIO H PAaCCYHTATb MPOTEUKY
cpeanero yniordHenus aas LIBJL Typ6uun K-300-240 JIM3.
1. Coraacho n. 1.2 PTM onpenesnsieM HCXOHOE€ 3HA4EHUE PaiHalib-

1oro 3asopa:

«=12,5-10"%1/°C (B TypOuHE HCIOJB3YIOTCA CTaJH IEPJHTHOro
KJacca);

T=>540°C+273°C=813K;

d=520 mMm;

L= w = 4970 wmwm;

x=L/2=2485 mm;
6=12,5-10".813(0,04-520+ 107°-2485%) +0,25=1,02 mm.

2. Pacyer TensioBoro COCTOSIHHSI JaeT BeJHYHHY OceBOro pasbera
B YMJIOTHEHHAX: ¢ =8 MM.

3. B coorBercTBHH ¢ TaGsa. 2 U yepr. | NPH JaHHBIX 3HAYEHHAX
oceporo pasfera M panuajJbHOrO 3a30pa MOFYT ObITb HCMNOJb30BaHbI
cTyneHyaTble YNJOTHeHHs ABYX TunoB —b5 u [, Tak Kak Touka
8=1 MM, c=8 MM JeXHT KakK pa3 Ha rpaHuyHofl auuun N — N, pas-
Jdenstiollel  06/1aCTH  NMPEeANOYTHUTEABHOTO I[IPUMEHEHHSI 3THX THIIOB
ynsaoTHenu#t, u cornacuo n. 1.8.2 PTM npu 6§ > | MM crejoBano Gl
BbIOpaTh KOMOHHHpOBaHHOe ynaoTtHeHHe tuna [. Ho nockoabky
yIJIOTHEHHe ¢ BbICTYNaMH GoJiee TeXHOJIOTHYHO, a TaKXKe 1aeT BO3-
MOXXHOCTb COBCEM O0TKasaTbesi oT rpefHell B crtatope (mo coobpaxe-
HHSIM, HU3J0XKeHHBM B N. 2.3), BniGHpaeM THN B ¢ npaMoyrojibHbIMH
BbicTynaMu. B coorBerctBuu ¢ yepr. 1 v Taba. 3 npu §=1 MM, c=8 MM
c1BaHBaTh rpebHu (npHMeHaTh TN B) Heuesecoo6pa3sHo.

4. B coorBeTrcTBHH ¢ pekoMeHIauuaMH Tada. 2 M n. 1.6 Beicora
RBICTYNOB J10JKHA Obith paBHa h > 38. Ilpunnmaem h=3-1=3 mm.
HInpuna Buictyna b > ¢ — 36=8 — 3=5 mMwm.

5. Nmest B BH1Y, uto porop LIBJl ruGkuii, B COOTBETCTBHH C PeKO-
MeHIaUHsAMH pasjgena 2 u Ttada. 3 pauHoro PTM, Heo6xonHMO BbI-
Opatb ruOKyl0 KOHCTPYKUHIO KpelJieHHs CTaTOPHBIX 3J1€MEHTOB.
['peGuu MOXHO pacnoJaratbh Kak Ha cTtaTtope, Tak H Ha porope. s
MOJIHOTO UCKJIIOUYEeHHS aBapHi ¢ MOrHOOM BaJsa BbiGHpaeM KOHCTPYKIIHIO
¢ rpeGHAMH TOJIbKO Ha BaJay (BapuaHTt 2, taba. 5). I'peGHu u3roros-
JieHbl W3 MpoQH/JbHOH JIEHThl H 3aueKaHeHbl B masbl. [Ipu Tako# kou-
CTPYKUHH coriacHo n. 2.8.1 Ten/ioBHIX KaHaBOK He Tpebyercs, uTO
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NOBLICHT MaHEBPEHHOCTb TypOHHBL. Beanuuna Jiodrta s coraacHo ¢op-
MyJe 1. 2.6 101kHa ObiTb He MeHee 7-1077-24852=4,3 mMm.

6. Coraacuo n. 2.7 nas rpeGHefi potopa MOXeT GbiTb NMPHMEHEHA
craab mapku 08X13 c mpexenom TtekyuectH o.=2800 xrc/cM? npu
500° C, umeiomasi 6JAH3KHIl K MeTaany potopa KO3(DQHUHEHT TepMHue-
CKOTO PACUIHPEHHSI H BLICOKHH J1eKpeMeHT KoJebaHHi.

7. IIpHHAB KOHCTPYKTHBHO BBICOTY KOPOTKOro rpeGHsi h;=2,5 MM,
HalJ1eM BbICOTY AJIMHHOTO: Ar=h+h;=3+2,5=5,5 MM u npoBepuM ero
Ha H3rH6 corjacHo pekoMeHaauuam mn. 2.8 nph toniuHe bo=0,4 MM.

Hafinem koanuecrBo rpeGHeri.

Hauna ynaotuenusi L, =420 mMM.

o c+b 845 _
Ular rpe6uefi £=— =T:=6,o MM.
Yucao rpeGueit z= L,/t=420/6,5=65.
IlaBnenne napa po=175 krc/em?;, p,=102 krc/em?,  p=p, > pa
0.85p, __ 0,85-175 ) .
P = s T VeTs =18,2 krc/cm®,

[Tocnennnit rpeGenb cpenaem kKoporkuM. [lpoBepsieM mperxnocaesn-
Hui, 64-i rpebenp (i=64). Ilo dopmyse n. 2.8.3:

(z—i)pi — ip* __ 1/ (65—64)1752 ] 64-1022 _ ’
Pe =) - =) - =103,5 krc cm?;

/(65 — 63) 175¢ - 63- 1022 N
Pez:]/ ¢ %) 7 ros = 104,9 krc cm?;

Apes = Pos — Pes = 104,9 —103,5 = 1,4 krc cm?;
5, =38-14 (5,5/0,4)? =795 krc/cm®.

Sra BeqHYyHHA TPH KO3(DGHUHMEHTe 3anaca n=2 y1oBJeTBOpSeT
p
-1
YCJIOBHIO O g—;—, Tak Kak 795< ~——.

8. Ilns pacuera nporeukn Haiaem KospouumeHt pacxoaa. Co-
riacHo 1. 3.4 HaiiaeM IIHPHHY KaMmepbl: H=Hh+6=55+1=6,5 vm u
no n. 3.5.2 nahigem [=f+h=6,5+3=9,5 um. Ilposepum ycmosue 3.3:

H{l=6,5/9,56=0,685>0,24+6//=0,24+1/9,5=0,351, 1. e. mepexa 3a-
30pOM B Kamepe HMeeTcsl CBOOOAHAs CTPysd H pacueT KosdpduuuedTa
pacxona HYXHO BeCTH NO JaHHbIM noapasjena 3.6 1anxoro PTM.

[TpumeM, uTOo pamuyc 3aKpyrieHusi rpeGHsi paBeH MOJOBHHE TOJ-
ILHHBI KPOMKH: r=>b¢/2=0,4/2=0,2 mMMm.

[Tockoabky r=0,2<0,66=0,6 MM, TO pacuerublii 3a30p wHafiiem
coranacuo m. 3.2.1:

3 =38+ r(l —cosf)=10+40,2(1 —cos90°) =1,2 mum.
OtuocutenbHast TonuHa rpe6Hs b/6=0,4, uemy Ha rpaduke uepT. 3
COOTBETCTBYeT MONpaBKa Ha TOJUIHHY rpe6Hs

p==1,03.
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Pacuernoe 3HaueHHe 3a3opa paBHO
8 =14,/8=1,2-1,03 = 1,23 mm.
BhluHCauM OTHOCHTeNbHBIA 3a30p
o/l =1,23/9,5 = 0,137.

Atomy 3HaueHHIO Ha rpadHke uepT. 4 H B Taba. 7 (uam no dop-
vyse nm. 3.6.1) coorBeTcTBYeT KO3(pPHUHEHT pacxoaa agp=0,48.
Hafinem nonpaBky Ha KOHEYHOe YHCJO ieJsied L.

5 [
Kosgpduuuent pacxona nepsoro apoccesist ag Npx -f%-zm—_—
_—_37_12"—25:;% =0,137 cornacHo rpacduky uepr. 9 ans 6p=90° pasen
0,615:

ITo rpaduky uept. 10 u popmy.ae n. 3.9.4
(=1.

Kak © caexnoBaso 0xuiaTb, MPH CTONb GOJMBLIOM 4YHCJe 3a30pOB
(z=65) nonpaBKa He BBOJHTCSl, TAK KaK paBHa eJHHHLE.

Hailinem Bennuuny nporteukd. [Ipu po=175 krc/cm? u £o=490°C
nmeeM vo=0,017 M3/kr. C yueroM NaHHbIX M. 7 NOACTaBUM HEOGXOIH-
Mble BeJIHUHHbl B. pacueTHyo dopmyay ({=1):

T p2 —p2
G = 10~ "a,xd? Pe—Pi —10-4.0,48=.520-1,23
b ) g Fot X

1 aa 1750—1028 P .
A l/ 9.8 ————-65_|75_0'm7_u,0 Krjic~11 1/u4.

9. Ilpu caBanBaHHH KOPOTKHX rpeGHell corsacHo n. 1.7.3 nporeuka
V.0’KeT Bo3pacTH Ha 10—20%.

10. TlockoabKy caeayeT cienatb BbIGOp MEXy NPHHATHIM YILIOT-
HeHHeM ¢ BbicTynaMH (b) u xomGuHupoBaHHbM (') —c uyepenyio-
LWMMHCA TpeGHSIMH pOTOpa M CTAaTOpa, YTOUYHHM HX CPAaBHHTEJbHBIC
pacxoJHble XapaKTePHCTHKH.

¥V 1eabHasi npoTeyka NPHHATOrO YNJIOTHEHHS

G=ap,) £=048-123)65 =157 un?™.

ITpu BeiGOpe KOMGHHHPOBAHHOrO YMJIOTHEHHA lIar

t_c +b, 8404

2 =42 .
5 5 4,2 MM

Boicoty rpe6us coraacHo n. 2.9.1 BpiGepeM B mpeaenax
¢ ~ ¢ . .
T </l < 5 T. & 2 < h < 4.

IMpumem h=3,5 MM, TeM Gonee uto npH h<! BbICOTA He BJHSET
#a nporeuky, n6o corsacio m. 4.5.4 npu sToM [=2{=8,4 Mwm;
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H__h+3_354+1,0 o,
T=TT =g =094
0,24 +—= 0,24 4 1/8,4 = 0,36,

T. e. H/[>0,24+8/l, caepoBaTtesibHO pacuer BeAeM CHOBa 1o 1. 3.6:
8o/1=1,23/8,4=0,152 u rpadux uepr. 4 naer ape=0,5.
Onuako yaeabHas NpoTeyxa

Gr=a8,V £=05-123V42=1.31 ux"’,

T. €. ya 20% wMeHblle, YyeM B yNJIOTHeHHH THna b.

B neficTBHTEILHOCTH NPEUMYLIECTBO YIUIOTHeHHs Tuna I Gyaer
HHeCKOJIbKO MeHbLIe, TaK KaK B CBA3H C TIOABJE€HHEM rpeGHel B craTope
NpHAETCS CAeJATh HAa BaJy TeIVIOBble KaHaBKH, YTO BBIHYAHT YAaJdHTb
yacTh rpeGHeR poTopa. YuHTHIBas, KpOMe TOro, HexeJsaTeJbHOE MOsB-
JleHHe KOHLEHTPATOPOB HalPSXKeHHH, CJefyeT OCTaBHTb NPHHATHIA
BapHAHT.
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NTPHJIOKEHHE 2

Cnpasounoe

BJIOK-CXEMA AJITOPHTMA NMPOrPAMMbBI PACYETA HA 3BM
NMPOTEYEK YEPE3 YNJIOTHEHHE

ﬁﬂvﬂlyzv Vﬂyd ,é‘,c,t, t’vhvhf) b;rv e;'gavafy—lrrs

T-mun ynnomuenus (madn.2)

Hem (Bo3dux)

Prx=0,85psNe+1.5 |;( =0,65 pofV2 *(Iﬂ
y

P (7-c058p)

Hem

m

S=F 618, qepm.ﬂ
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Hem T fa ,
%zﬁ(é‘ﬁrn) C&p:t
@ H=t-D
Aa Hem
H=0+h, H=0+nh el
wl Aa Hem
Xt
l=t+h T=A Hem 7.8 Hem 1;1212 I,__z_ 2e
La Aa !
Aa yHem i yem

L=t+tsin2f,||l=2t-h+hsin28 1=2¢| |L=2h

\

Aa Hem
E=f(z). seomi0|| €=1 ]

l
l

©

3axka3z 937
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=1
1+8in6,
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