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Coto3 aBYX MapoK
INA n FAG -

vVABOE€HHOE Ka4eCTBO

CuUnbHbIN COKO3

X-life — Takoe UMsA HOCUT HOBbIN
CTaHAApT KayecTBa NpeMUyM-Knacca
INA u FAG, oTKpblBatOWMi HOBbIE
nepcnekTuBbl ycnexa ansa Bac.
Monyyaiite BbIroAy 0T 06bEAMHEHHOTO
OnbITa ABYX BCEMUPHO MPU3HAHHBIX
Npou3BOLMTENEN NMOLLWNUNHUKOB,
YbM U3AENUA HAXOAAT NPUMEHEHMe
BO BCEX 00/1aCTAX MAWMHOCTPOEHUS,
aBTOMOOMNECTPOEHNS

M Npn6OpPOCTPOEHHMS.

INA n FAG BHOCAT cBOW BKJap,
B HOBOE M3MepeHue KayecTsa.

X-life.
Bbiwe TeXHONOrMYHOCTD.
bonblie HageXHOCTD.

X-life npepgnaraet Bbigatoleecs
KayecTBO NpoayKLMH,
NpeBoCXxoasLee o CUX Nop
CyllecTBOBaBLIME NOKa3aTeNu.

Kpome Toro, X-life o3Hauaer
ONTUMU3MPOBAHME BCEX NAPAMETPOB,
OKa3blBaloWMX pelaioliee BAUSHNE

Ha 6e3ynpeyHoCTb hYHKLMOHUPOBAHMS.
ITOM Uenu TakkKe CNYKAT KOPPEKTHOCTb
MOHTaXa U LEMOHTaXa, COrNacoBaHHble
C YCNOBMAMMU TOTO MU MHOTO ClyYas
NPUMEHEHUs MHTepBaNbl 06CYKNBAHNSA
W ONTUMU3NPOBAHHbIE AN 3TUX
YC/IOBWiA CMA30YHbIE MaTepUanbl.

bnarogaps csoicteam X-life,
YOOBNIETBOPSAIOWMUM CELMUaNbHbIM
TpeboBaHMAM K obnagaoLmm
[ONONHUTENbHBIMU NPEUMYLLECTBAMMY,
NpeanaratTcs CUCTEMHbIE pelleHuns
C NMOHMXEHHBIM YPOBHEM LIYMa,

c 60n1ee BbICOKON TEXHONOTUYHOCTbIO
B 0OCNYXKUBAHUM UIN C NOBbIWEHHOA
rpy30M0AbEMHOCTBIO.

Llo6po noxanosarb
B ME@XAYHAPOAHbIN Knacc
mapok INA u FAG.
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CneumnanbHble chepuyeckue ponukonoawmnnHukn FAG
ANA BUOPALMOHHbIX MALUUH

Ycnosus NPpUMEHEHNSA Cepvwl M UCNONHEHNA NOAWMNNHUKOB

1 Cepuueckue
ponaukonoawunnHuku FAG
ANA BUOPALUOHHBIX
Harpysok

1.1 YcnoBua npumeHeHua
NoAWMNHNKOB
B BUOPALMOHHBIX MALUMHAX

/13 Bcex MallWH CaMblM BbICOKUM
ypoBHeM BMbpauuit obnagatot
BUOPOrPOXOThI, CTPOUTENIbHbIE KATKM

u nunopamsl. Hapagy ¢ BbICOKUMU
CKOPOCTAIMM BPALLEHUA W Harpy3Kamu,
NOAWNNHUKN Ka4eHUA, YCTaHOBJIEHHbIE
B BUOPOBO36OYAUTENAX AAHHBIX MALLIMH,
LOMKHbI BbIEPKMBATL TaKKe O0NblLNe
YCKOPEHUS U LEeHTPOOEXKHbIE CUIbI.
06bI4HO B AONOJHEHNE K 3TOMY

MMeIoT MecTo Takue HebnaronpusTHole
(aKTOpbl, KaK 3arpsi3HeHMe 1 Bnara.
CneunanbHble noawunHukn FAG,
pa3paboTaHHble Ans BUOPALMOHHBIX
MaLU1H, Hauay4WnM 06pa3om
NOATBEPAUAN CBOIO COCTOATENLHOCTb
Ha NpaKTuKe.

3-3a BbICOKMX pagnanbHbIX
YCKOPEHU 1 0COBEHHO CUAIbHYIO
Harpy3Ky BOCNpPUHUMAIOT cenaparopbl
noAaWnMNHUKOB.

B cambix HeGnaronpuaTHbIX

Cyyasx oceBble BUOPOYCKOPEHUS
CYMMUPYIOTCA C PafMaibHbIMU.
[nc6anarc Bpalalowmxcs macc
obycnaenuBaet nporu6 sana

1 BOMONHUTENbHOE NPOCKaNb3biBaHME
BHYTPU NOALWNNHUKAE, YTO yBENNYNBAET
TpeHue U, cnefoBaTeNbHo, pabouyto
TemnepaTtypy BHYTPU NOALWMUNHMKA.
CneumanbHble cepuyeckue
POJIMKONOALWWUNHUKK B AUHAMUYECKOM
pexume MOryT KOMNeHCUpoBaThb
yrnosble nepekochl fo 0,15°.

Mpu 6onbwmx, yem 0,15° OTKNOHEHUAX,
NOXanyicra, NPOKOHCYNLTUPYNTECD

B MHXeHepHoM Glopo FAG.

1.2 Cepuu 1 ucnonHeHusa
NOALMNNHUKOB

CneuuanbHble cepuyeckune
ponukonogwunHuuku FAG

ANs BUOPALMOHHbBIX MALLIWH
COOTBETCTBYIOT Pa3MepHbIM CEpUAM
22 n 23 (E DIN 616: 1995-01

unu IS0 15).

Bce nogwunHuku ans paborsl

B Ype3BblYaHO TAXKENbIX YCIOBUAX

B BUOPALMOHHBIX MaLIMHAX
Bbinyckatotca FAG B cneundukaumm
T41A(D), cm. paspen 1.5.
MopwunHuku cepun 223-..E1-T41A
o6nanaloT Bbicoyaiilei
rPy30MOLbEMHOCTbLIO 32 CYET
ONTUMANLHOTO UCMOJIb30BaHUA
BHYTPEHHEro NPOCTPAHCTBA
NOAWMNHMKA. Ons BUOPALMOHHBIX
HArpy30K NOCTAaBAAOTCA NOALWMMTHUKY
C AivameTpom oTBepcTua Ao 150 mm.
Cenapatop NoBbIWEHHON MPOYHOCTH

C NOBEPXHOCTHOII 3aKanKom
LEHTPMUPYETCS N0 HAPYXHOMY KOJbLY
NOAWMNHUKA.

NogwunHukn cepun 223..-E1

C NOCAaJ0YHbIM LJMAMETPOM CBbILLE
150 mm BeInyckatoTcs FAG

B MCNONHEHUM A.

Ha BHyTpeHHeM Konblie MMetTCs

Tpu 60pTUKA. TakMM 06pa3oM,
AencTBylolWMe Ha 06€ NONOBMHbI
cenapatopa B pafuanbHOM
HanpaBAeHUU CUJTbl UHEPLUN
BOCMPUHUMAIOTCA HAPYKHBIM KOJIbLLOM.
MoAwWwnNHUKN C Boee WUPOKUMK
KonbLamu cepum 233..-A umetot
BHYTPEHHI0I0 KOHCTPYKLMIO, N006HYI0
KOHCTPYKL MM MOAWMUNHUKOB CEPUM
223..-A. 3TV NOLWMNNHUKK UCNONb3YIOT
B 0COObIX Cyyanx, korga Heobxoanma
KpaliHe BbICOKas rpy30NOLbEMHOCTb.

1.2.1 Cepuuyeckue
PONIMKONOALWMUNHUKU CEpUM
223..-E1 B ucnonHenum X-life

Cchepuyeckne ponukonoawnnHukmn FAG
B UcnosHeHun E1 He nMetoT 6OPTUKOB
Ha BHYTPEHHEM KOJblie 1 XapaKTepu-
3YI0TCA CaAMOMN BbICOKOM rpy30M0beM-
HOCTbI0. TaKe JaHHbIM MPenMyLLEeCTBOM
o6nafatoT cneunanbHbie NOLWUMTHNAKN
FAG pns BUOPALMOHHBIX Harpy3oK

B ucnonHenun 223..-E1-T41A(D),

puc. 1, KoTopoe ABNAETCA CTaHAAPTHbIM
ONA NOALWMNHUKOB C iMAMETPOM OTBEp-
ctua ot 40 go 150 MM BKNOYUTENBHO
(vHpeKkc anameTpa oTBEpCTUA OT 08

£0 30). MNocne MHOrOYUCEHHBIX TECTOB,
nopWwunHukn cepun 223..-E1-T41A
npeKpacHo 3apekomMeHgoBanu cebs

Ha MpakKTuke.

MofWMNHUK MMEeeT CTaNbHOM WTamMno-
BaHHbI cenaparop C OKHaMM, COCTOALLMNA
3 1BYX N0N0BMHOK. 06€ NONOBUHKMU
cenapaTopa OnupalTca Ha Hanpas-
naLee KonbLo, pacnoioxeHHoe

MO HapYXXHOMY KOJbLly MOAWMMHMUKA.
Hanpasnsiowee KonbLO BbINOJHEHO
LenbHbIM. Bce yactu cenapatopa
MPOXOAAT CNeLnanbHyio
MOBEPXHOCTHYIO 3aKaskKy.

Puc. 1. CneunanbHblit chepuyeckuit ponnKoNoALWUNHUK
223..-E1-T41A(D) B ucnonHenuu X-life
ANs BUOPALMOHHBIX MALIMH
(MHAeKc puameTpa otBepcTUA 0T 08 Ao 30 MM)




CneuunanbHble chepuyeckue ponukonoawmnHuku FAG
ANA BUOPALMOHHbIX MALUUH

Cepvwl M UCMONHEHUA NOAWMNHUKOB * [TOAWMNHUKN C KOHUYECKUM OTBEPCTUEM °

MOAWNNHUKM C OTBEPCTUEM C TOHKOCIOMHBIM XPOMOBLIM NOKpbITUEM « Cneundukauus T41A(D)

1.2.2 Cepuyeckue
PONUKONMOALWMUNHUKM
cepuu 223..-A

Ecnu guameTp 0TBEpPCTUS NOAWMNHUKA
coctasnset 160 MM 1 6onee

(MHAeKC gnameTpa oTBEPCTUA 6 32),
tupma FAG pekomeHayeT cnelmanbHble
chepryeckme ponuKoONOAWMUNHUKM
ucnonHenus 223..-A-MA-T41A, puc. 2.
3TV NOALWMNHUKM UMEIOT Ha BHYTPEHHEM
KOJIbLie OAWH LEHTpaNbHbI 60PTUK

1 fBa 60KOBbLIX OMOPHbIX 6OPTUKA.
MaccuBHbI NaTyHHbIN cenapaTop
(BononHuTENbHOE 0603HAYEHME
«MA»), cocTosawmit n3 2 yacrei,
LeHTPMPOBAH MO HaPYXHOMY KOJbLYy
NOAWUNHUKA.

1.2.3 Cepuyeckue
PONUKONMOALWMUNHUKM
cepuu 233..-A

Ecnu gns noAwmnHmKa BMOGpaLMOHHOM
MaluHbl TpebyeTcs KpaiHe BbicOKas
rpy30MOABLEMHOCTb, TO NO 3anpocy
BO3MOXHa NOCTaBKa Chepuyeckux
PONMKONOALMMHUKOB CNeLmnanbHoro
ncnonHeHus cepum 233..-A(S)-MA-T41A
C AivameTtpom oTeepctua ot 100

Puc. 2. Cdepuyeckuit ponnKonoAWNNHUK
223..-A-MA-T41A cneumanbHoOro ucnonHeHms
N BUOPALMOHHBIX Harpy3ok
(kop otBepcTus 6 32))

L0 200 MM (MHAEKC AnameTpa 0TBEPCTUSA
oT 20 f0 40). 3TV NOAWUNHNUKYN UMELDT
Tpu GOPTMKA Ha BHYTPEHHEM KOJbLIE.
CocTaBHO MaCCHBHBIN NATYHHbIN
cenaparop (RononHUTENbHOE
0603HayeHne «MA») LeHTpupoBaH

Mo HapyXHOMy KONbLyy.

1.3 MoAWwWUNHUKHK
C KOHMYECKUM OTBEpCTUEM

[ins 0cobbix cnyyaeB npUMeHeHUs,
TaKux, HanpuMmep, Kak nuiopamsl,
NOCTaBAAIOTCA NOAWNUMHUKM

C KOHUMYECKUM OTBEPCTMEM (KOHYCHOCTb
1:12). 3TV NOAWMNNHUKM UMEIOT
AOMONHUTENBHOE 0603HaueHNe
E1-K-T41A nan A-K-MA-T41A.

1.4 MopWwMnNHMKK C oTBEpPCTMEM
C TOHKOCJIOMHBIM XPOMOBBIM
NOKpbITUEM

YT06bl CHU3UTL MW NPEAOTBPATUTD
TPMBOKOPPO3MI0 MEXAY OTBEPCTUEM
MOALWMNNHUKA U BaNOM, N0 3anpocy
NOCTaBAAIOTCA Ccdepuyeckue
PONIMKOMOAWMUNHUKA C TOHKOCNOMHBIM
XPOMOBbIM MNOKPbITUEM LWNTUHAPN-
yeckoro oteepcTua. MogwnnHMKY
pa3mepom ot 22317-E1-T41D

10 22322-E1-T41D noctaBnstoTtcs

C TaKNUM MOKPbITUEM MO YMOJIHAHUIO.
Tem cambIM rapaHTupyetca

NS LNTENbHOTO Nepuofia BpeMeH!
BO3MOXHOCTb NepeMelLeHuns Bana,
06ycnoBneHHas TeMnepaTypHbIMU
BANAHUAMKU, OTHOCUTENBHO OTBEPCTUA
noawmnnHUKa. |-|OJJ,I.IJI/II'IHVIKVI

C OTBEPCTUEM C MOKPLITUEM
COOTBETCTBYIOT N0 pa3mMepam

1 LOMYCKaM W B3aMMO3aMeHAeMbl

CO CTaHAAPTHbIMKU NoAwWwunHukamm FAG
ANs BUOPALMOHHBIX MaWuH. Mpumep
3aKa3sa NoAWMMNHUKA C TOHKOCNOMHbBIM
XPOMOBbIM MOKPbITUEM OTBEPCTUA:
22324-E1-J24BA-T41A.

I'IpwmeanMe: OaHHOE NOoKpblTHe

MMEeTCs N0 YMONYAHUIO Y MOALNMHUKOB
cepuit o1 22317-E1-T41D

[0 22322-E1-T41D, koTopble Gbinu
BbINyLLeHbl HaynHas ¢ 01/2006
(nnanupyloTCca Takke M ganbHeiwme
pa3mepHble cepun).

1.5 Cneunduraumna T41A(D)

Cchepuyeckne ponukonoawnnHukmn FAG
ANs BUOPALMOHHBIX MalLWMH NPOU3BO-
LATCA B COOTBETCTBUMU CO
cneuyndukauuein T41A(D),
yuuTbIBaloLWeN 0cobbie TpeboBaHMs
YCNOBUIN NPUMEHEHUS.
Cneundukaumeir onpepensioTcs
LONYCKW W BeNWYMUHA PafuanbHOro
3a30pa creuuanbHbiX NOAWUMNHUKOB.

1.5.1 [lonycku oTBEpCTMA
M HAapY)XXHOro guamerTpa

Cneundukauns T41A(D) pernameH-
TUPYET CY)XEeHMe Noisa AonyckKa
OTBEPCTMA [0 BEPXHEi NONOBUHbI
HOPManbHOro NoNA AONycKa.

[lna HapyXHOro anameTpa mMoxet
ObITb MCMO/Ib30BAHA TOILKO CPEAHSS
4acTb HOPMANbHOIO NONA AOMYCKa.

B noawmnHUKax ¢ KOHUYECKUM
0TBEPCTUEM TONbKO HAPYXHbIi
LMAMETP UMEET YMEHbLIEHHbIW JONYCK.
3HayeHUs AOMYCKOB CMOTPUTE

no Ta6n. 1. NMocpencTBoM AaHHbIX
MEpOonpUATUIA rapaHTUPYIOTCA
Tpebyemas niaBawLas nocajgka

Mo BHYTPEHHEMY KOJbLL,

ecnu Ban umeet gonyck gé unm f6,

M NocafKa C HaTAToM, Heobxoamas
ONA HapYXHOTO KOMbL, Npu fonycke
oTBepcTua Kopnyca P6. Ha BHyTpeHHee
KOJbLLO He AeliCTBYET YeTKO
BblpaXKeHHOe MeCTHOE HarpyXeHue,
a BHELWHee KOJbLO NpeTepneBaeT
LMPKYNSLMOHHOE HarpyXeHue.
Mpoune [ONYCKM COOTBETCTBYIOT
ponyckam no DIN 620 gna
HOPMaJbHOrO Knacca TOYHOCTH.



Cpepuyeckne ponukonogwunHukm FAG
ANA BUOPALMOHHbIX MALUUH

Cneundukauma T41A(D)

1.5.2 Tpynnbl pagmanbHbIX 3a30pOB.
YMeHbLIeHne pagnanbHoro
3a3opa B NOALWMNHUKAX
C KOHUYECKMM OTBEepCTUEM

Cneundukaumein T41A(D) npepnuceia-
eTcs paananbHblii 3a30p C4 B KavyecTse
CTaHAAPTHOTO A5 CHEPUYECKUX PONUKO-
NOAWMMNHUKOB ANs BUOPALMOHHbIX
MalwuH. Takum o6pasom, oTnagaer
Heo6X0AMMOCTb YKa3blBaTb €ro B BUe
[OMNONHUTENILHOTO 0603HAYEHNA NOALINN-
HUKa. [laHHbIM PagnabHbIM 3330POM
rapaHTUpyeTCs OTCYTCTBUE PafMabHOro
HaTAra npu HeGnaronpuUATHOM coBnage-
HUM HECKOIbKUX PAKTOPOB BAUSAHUSA
(nocapok, pecopmaumii v np.), 4To oco-
GeHHO BaXHO Ha 3Tanax nycka u obKaTku,
Koraa HabniofalnTCa camble 3HAYNUTES b-
Hble Mepenagbl TeMNeparyp Mexay
BHYTPEHHUM U HAPYKHbIM KOJIbLL@AMU.

Tabn. 2. PagmanbHbin 3a30p chepryecKux ponuKonoawmnnHUKos FAG

Ta6n. 1. YMeHbLeHHbIi ponyck no cneuudukauun T41A(D)

BHyTpeHHee KonbL0

Pasmepbl B MM

HomuHaNbHbIN or 30 50 80 120 180 250
AVaMeTp oTBepCTUA po 50 80 120 180 250 315
[Jonycku B MKM
OTkN0HEHME Agmp 0 0 0 0 0 0
-7 -9 -12 -15 -18 -21
Hapy:kHoe KonbLo
Pa3mepbl B MM
HomuHaNbHbIN or 80 150 180 315 400 500
HapyXHblit guametp  po 150 180 315 400 500 630
Jonycku B MKM
OTknoHeHne Apmp -5 -5 -10 -13 -13 -15
-13 -18 -23 -28 -30 -35

Pasmepbi B MM

HomuHanbHbIN oT 30 40 50 65 80 100 120 140 160 180 200 225 250 280
AMameTp OTBEpPCTUA .0 40 50 65 80 100 120 140 160 180 200 225 250 280 315
C UMIMHAPUYECKUM OTBEPCTUEM

3a30p B MKM
rpynna 3a3opos min 45 55 65 80 100 120 145 170 180 200 220 240 260 280
C3 max 60 75 90 110 135 160 190 220 240 260 290 320 350 370
rpynna 3a3opos min 60 75 90 110 135 160 190 220 240 260 290 320 350 370
C4 max 80 100 120 145 180 210 240 280 310 340 380 240 460 500
C KOHUYECKUM OTBEepCTUEM

3a30p B MKM
rpynna 3a3opos min 50 60 75 95 110 135 160 180 200 220 250 270 300 330
C3 max 65 80 95 120 140 170 200 230 260 290 320 350 390 430
rpynna 3a3opos min 65 80 95 120 140 170 200 230 260 290 320 350 390 430
C4 max 85 100 120 150 180 220 260 300 340 370 410 450 490 540




Chepuyeckne ponukonogwunHukm FAG
ANA BUOPALMOHHbIX MALUUH

Cneundukauma T41A(D)

Jnwe B pegKux ciydasx, Hanpumep,
NPy HAAUYUM HATPETOM MoPoa!

B BMOPOCKTE M 3HAYUTEILHOM Harpese
NOAWNMHUKOBOIO Y3/1a U3BHE,
Heobxo4MMa AOMNOHUTENbHASA
npoBepKa paananbHOro 3asopa.

B 0cobbix ciyyasx npuMeHeHUs
NOAWNMHUKE, TAKUX, KaK NMUI0PaMbl,
BO3MOXHO BO3HUKHOBEHUE
HEo6XOANMOCTH NPUMEHEHUS
NOALWMNHUKOB C UHbIM, yeM C4, 3a30pom.
B aToM cydae 0603HayeHue rpynnbi
3a30pa, Hanpumep (3, ykasbiBaercs
[OMOJIHATENIBHO.

Takue nopwunHukmn noctasnsaiotca FAG
no 3anpocy. 3HayeHUs paguanbHoro
3a3opa cthepuyecknx
POJIMKONOALWMNMHUKOB CMELMUANBHOMO
MCNONHEHUA CMOTpUTE B TabA. 2.

C nomoLbio BTYNKM NOALWMUMHUKM

C KOHMYECKUM OTBEPCTUEM
YCTaHAB/IMBAOTCSA HA KOHUYECKYIO

WIN Ha UUIMHAPUYECKYIO
MOBEPXHOCTb Basia.

3HauYeHNs yMeHbLUEHUS PajMUanbHOro
3a3opa npu MoHTaxe (cM. Tabn. 3)
MOTYT CNYXUTb MEpOit NOCagKM
BHYTPEHHETO KONbLA NOAWUNHUKA
Ha Ba.

Ta6n. 3. YMeHbLeHWe paguanbHoro 3a3opa B NPOLECCE MOHTAXKA CepUYEcKuX PONUKONOAMMHUKOB C KOHUYECKUM OTBEPCTHEM (MOHTaX Ha CNNOLIHOM Ban)

HoMuHanbHbIN YmeHbleHue

BenunuuHa cmelweHunsa no sany

AUaMeTp OTBEpPCTUA pafMuanbHOro 3asopa npu KOHycHocTtu 1:12

KOHTpOHbHoe 3Ha4yeHne MUMHUMaJIbHOro
paAnaNbHOro 3a3opa nocjie MOHTAaXa

d Ban Brynka CN C3 C4
oT o min max min max min max min min min
MM MM MM MM
30 40 0,02 0,025 0,35 0,4 0,35 0,45 0,015 0,025 0,04
40 50 0,025 0,03 0,4 0,45 0,45 0,5 0,02 0,03 0,05
50 65 0,03 0,04 0,45 0,6 0,5 0,7 0,025 0,035 0,055
65 80 0,04 0,05 0,6 0,75 0,7 0,85 0,025 0,04 0,07
80 100 0,045 0,06 0,7 0,9 0,75 1 0,035 0,05 0,08
100 120 0,05 0,07 0,7 1,1 0,8 1,2 0,05 0,065 0,1
120 140 0,065 0,09 11 14 1,2 1,5 0,055 0,08 0,11
140 160 0,075 01 1,2 1,6 1,3 1,7 0,055 0,09 0,13
160 180 0,08 0,11 1,3 1,7 1,4 1,9 0,06 0,1 0,15
180 200 0,09 0,13 14 2 1,5 2,2 0,07 0,1 0,16
200 225 01 0,14 1,6 2,2 1,7 2,4 0,08 0,12 0,18
225 250 0,11 0,15 1,7 2.4 1,8 2,6 0,09 0,13 0,2
250 280 0,12 0,17 1,9 2,6 2 2,9 0,1 0,14 0,22
280 315 0,13 0,19 2 3 2,2 3,2 0,11 0,15 0,24




Chepuyeckue ponunkonogwunHuku FAG
ANA BUOPALMOHHbIX MALUUH
Bbi6op 1 pacyeT noAWMNHUKOB

1.6 lonyctumoe papuanbHoe
ycKopeHue

Tak Kak Hapy)HOoe KOoNbLo noawun-
HUKA BOCMPUHMUMAET pagnabHyto
COCTaBNAIOWYIO LLEHTPOBEKHBIX CUA,
ANs cneuuanbHbix chepryecknx
PONMKONOAWMNHUKOB ANs BUOPALMOH-
HbIX MalWH 4ONYCKAKTCA 3HAYUTENbHbIE
paguasbHble yCKOpeHus (CM. auarpammy
HWxe). [lonycTuMble 3HaYeHUs
pafManbHoro YCKopeHus NoALWMNHUKOB
ANs BUOPALMOHHbBIX MALIMH:

a)n-d_ =350000 MuHt - MM
MakcuManbHO BO3MOXHbIe
3HAYeHUs NPU ONTUMANbHBIX
CBOWCTBAX COMPAXEHHbIX 31EMEHTOB
KOHCTPYKLMM U CMA3KH, Hanpumep,
B NJaHeTapHOM pefyKTope

b) n-d =140 000 muHt « MM
HopmanbHble ycnosus pabors
AAs TMA0paM C UCMNOJIb30BaHNEM
KOHCUCTEHTHbIX CMa30K

c¢)n-d =0t 230000
10 300 000 MuHL « MM
HopMmanbHbIil pexum paboTs
B BUOPOCUTAX C NNACTUYHOIA
UK MacNAHON CMa3KoWA.
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50 70 100 mm 150 200
[lnameTp oTBEpPCTUA NOAWMNNHMKA

1.7 Tepmoo6paboTka

Bce cdhepnueckue ponnkonogwmMnHuKm
FAG cepuit 223 1 233 ans BUGPALMOHHbIX
MalM1H NoABEpratTcs TepMoobpaboTKe,
nocine KOTOPOii CTabUNbHOCTb
pa3mepoB 1 GopMmbl 0becnednBaloTcs
npu paboyeit Temneparype go 200° C.

2 Pacuert u BbIGOp
NOAWMNHUKOB

MoAWMNHUKN Ans BUOPALMOHHBIX
MalUMH, KaK MpaBuUIo, pacCuUTLIBAIOTCS
ANA HOMMHANbHOW aonroseyHocTM L,
ot 10 000 po 20 000 4acos.
YpaBHeHMe ans pacyerta:
L, = (C/P)P - 105/(n - 60) [u]
C — auHamuyeckas rpy3onofbeMHOCTb
[kH], cm. Tabnuubi-cneundukaymu
P — 3KBMBaNeHTHas gMHaMMyecKas Ha-
rpy3ka [kH], cm. paspenbl 2.1 - 2.3
p = 3,33 — nokasarenb cTeneHu
ANs pacyeTa [ONrOBEYHOCTH
PONUKOMOALIUMHUKOB
N - yacTota BpauieHns [MuH]

anI BbIYNCNEHUN IKBUBANEHTHOM OWHa-
MWUYECKOI Harpy3ku nopwmnHuka P Bana-
HWEe HeQOoCTaTOYHO TOYHOONpPeaennMbIX
napaMeTpOB YYUTbIBAETCA NOCPEACTBOM
[OMHOXEHUA paanasnbHoil Harpy3kn F,
Ha Ko3ddunumenT 3anaca f, = 1,2.
lMpakTuKa nokasbiBaer,

4TO C UCNO/Ib30BAHMEM JAHHON
METOAMKM AOCTUTAETCS AOCTATOUHbIN
CPOK CNYKObI NOAWMNHMKA.

[ins 6onee TOUHbIX pe3ynbTaTos
BbIYMCNAOT CKOPPEKTUPOBAHHYIO
(MoaMbuLUMpOBaHHYIO) AOJFOBEYHOCTD
cornacHo DIN ISO 281, npunoxenue 1
(cm. karanor WL 41700). Tpebyemast

418 pacyeTa rpy3onogbeMHOCTb

Mo YCTanoCTHOW NPOYHOCTY CIJ npuBso-
AuTCA B Tabanuax-creunduraumsx.

2.1 BubpoBo3byputenn
C KpYroebIMM KoneGaHmamu

Puc. 3 unniocTpupyeT npuHLUMN BUGPO-
B036YANTENSA C KPYTrOBLIMU BUOPALUAMU
c amcbanaHcom. Harpyska Ha noawun-
HUK onpejenseTcs LeHTpobexHoM
cunoit kopoba BUOPOrpoxoTa, paguycom
BMOPaLMil U CKOPOCTbIO BpaLeHUS

B COOTBETCTBUM C POPMYNON:

1T m 1 G 7 - n\>?
= — . r- 2. — .
F e E R il 9 r( )[KH]

F, — paananbHas Harpyska [kH]

m — mMacca kopob6a [Kr]

r — paguyc Bubpauuu [m]

® — yroBas ckopocTb [1/c]

G - Bec kopoba [kH]

g — yCKOpeHue cBO6OJHOTO NafieHus
[9,81 m/c?]

N — yacToTa BpaweHus [MuH*]

Z — KONIMYECTBO NOAWNUMHUKOB

Pagunyc BuGpauum BubpoBo3byauTens
C KPYroBbIMU KONEBAHUAMU MOXKHO
onpeaenuTb U3 COOTHOLEHNS Beca
Kopoba 1 Beca BuGpoBo36yauTENS.
Tak Kak BM6poB036yaMTENM paboTatoT,
KaK npaBuo, B CBEPXKPUTUYECKOM
pexume, U NOYTU [OCTUraeTCs
cTatuyeckas amnauTyaa Bubpauuii,
MOXHO CYUTaTb HEM3MEHHON 06LLyI0
0Cb LIEHTPa TSXKECTU 06enx Mace
(kopoba BuGporpoxoTa

1 BUOPOBO36YANTENS), CM. PUC. 4.
ba3upysacb Ha 3TO NpeanoChbIKe,
CMpaBeasiMBO PaBEHCTBO:

G-r=G;(R-r)

OTkyna paauyc BuGpaLmit

G;-R
=sia M (2)
roe
G — Bec Kopoba Bubporpoxota
[kH]
G, - BecBn6poso3byauTens [kH]
R — paccTosiHne MeXay LLeHTpOoM

TAXecTH BuGpoBo36yauTens
1 OCbIO MOALWMNHUKA [M]

r — paamyc Bubpauuit kopoba
BUOporpoxota [M]

G, - R - momeHT gucbanaHca
BUGpoBo36yauTens [kH-m]

G + G, — o6wwii Bec, nogaepxuBaemblit
npyxuHamu [kH]



Pacuet 1 BbIGOP NOAWNUNHUKOB

Bn6poB036yamMTENb C KPYroBbIMU KONEGaHUAMY

MopcTanas ypasHeHue (2) B (1),
nyTem npeobpasoBaHuii nosydyaem
panuanbHylo Harpy3ky Ha NOAWMMHUK:

T n\2
F-1.G R (“ ”) , [kH] (3)
z g G, 30
140
G

Mpumep

Bec kopob6a Bubporpoxota G = 35 kH
Paguyc Bubpaumii r = 0,003 m

YactoTa BpaujeHns n = 1200 muH™
Yncno noglWnnHMKOB z = 2

Harpyska Ha nofwunHuK onpeaensietcs
B COOTBETCTBUMU C ypaBHeHueMm (1)

_1.35
72 9,81

71 200)2

. = H
0,003( 30 84,5 K

JKBMBANEHTHAA MHAMUYeCKas
Harpy3ska, Heo6XxofMMasn ans
onpegeneHns gUHaMmMyecKoi
rpy3onoabeMHOCTM NOAWNNHUKAE,
BblUMCNAETCA NO hopmyne:

P=12-F=12-845=101«H

Puc. 3 Cxema BMGPOBO3OYAUTENS C KPYTrOBbIMU BUOPALUAMU

Puc. 4 Paguyc BuGpauuit onpefensietcs oTHolweHWeM Beca Kopoba BUGPorpoxota u Beca BuGpoBo3Gyautens




Pacuet 1 BbIGOp NOAWNUNHUKOB

BnbpoB0o36byauTens ¢ NUHEAHbIMU KONebaHnaMM

2.2 Bu6poso3byautenn MepneHanKyNApHO K KonebaTenbHoMy [lns 6onee TOYHbIX pacyeToB
C NUHENHbIMU Koneb6aHuaMU LBUXEHUIO [eNCTBYET HECKOJBKO HeobX04MMO 3HaTb JOMONHUTENLHO

60/blWasn HarpysKa, BblYMCNseMast nnu sec Bubposo3byanTens G,,

OcHoBoit paboTbl BUOpOBO3GYAUTENS no opmyne: UAKN paccTosiHue R mexay LeHTpamm

C IMHeHbIMKU KonebaHMsMU SBAsIOTCA TsXecT BuGposo3dyauTeNs

[\Be CUHXPOHHO BpallatoLmecs Fr ooy = l,@ ‘R. (Tc . n)zl [KH]  (5) 1 COOTBETCTBYIOLMX OCEN MOAWMNNHUKA.

B MPOTMBOMOJIOXHOM HanpaBaeHUU z g 30 Torga pns onpefeneHus Hen3BeCTHOM

BUOpocUCTEMBI (CM. puc. 5). BEJINYMHbI BO3MOXKHO UCMONb30BaHME

[ins onpepenexns cun, Bpawawuimecs B ominume ot Bub6poBo3GYyaUTENEi cnepytoleit hopmynbl:

BEKTOPbI LLEHTPOOEKHbBIX CUN C KpyroBbiMu BUOpaLusaMK, rae

pacKnafbiBaoTCA B NPOEKLMUM HA OCH Harpy3Kka Ha NOAWMNHUK BCeraa G-r=G;(R-r) [KH-wm].

B HanpaBfieHUU NIMHUM, CBSA3bIBaIOLLETN 0CTaeTCs HEU3MEHHO BbICOKOW,

06a Bana, U B HanpaBsieHUH, B BMOPOBO36YAUTENSAX C INHEHHBIMU

nepneHguKyNAPHOM 3TOI IMHUK. KoneGaHMMM Harpyska aBaxabl MeHseT  [pumep

O4eBMAHO, YTO KOMMOHEHTHI, CBOIO BEANYUHY OT Fr max B0 Fr min

npoeLupyemble Ha IMHULO, B TEYeHMe 0AHoro obopoTa Bana Bec kopoba Bubporpoxota G = 33 kH

CBsA3blBaloLLyto 06a Bana, B3aUMHO c amcbanaHcom. Bec Bu6poBo3byautens G, = 7,5 kH

COKpALAKTCA, NPU 3TOM KOMMOHEHTbI Ecnu cpaBHUTL paBeHCTBO (4) Amnnutypa r = 0,008 M

B NeprneHanKyIapHOM HanpasaeHUu 1 paBeHcTBO (1), TO CTAaHOBMUTCA YactoTa BpaujeHus n = 900 MuH!

CKnafblBalOTCA U reHepUpyoT 04YeBUAHO, YTO MUHMMAJIbHAA Harpy3ka Konuvectso NOAWNNHNKOB Z = 4

rapMOHWYECKN MEHSIOWYIOCA CUy Ha NOALWMNHUK BUOPOBO3OYAUTENS

MHEpLMH, coobLiatolyo Kopoby C JIMHeRHbIMU KonebaHusaMH Mocne onpeaeneHus B COOTBETCTBUU

BMOPOrpoxoTa JnMHelHble KonebaHus. paBHa MUHWUMaNbHOI HarpysKe c (4) n (5) Haxopum

B CUNy TOTO YTO TaK Ha3biBaeMas Ha NOAWWUNMHUK aHAaNOrM4Horo

cTaTUyeckas aMmnauTyaa BUOPOBO3OYAUTENS C KPYTOBBIMU R (GG _

YCTaHaB/IMBAETCS U3-3a CBEPXKPUTU- KoneGaHUsMU. G

YEeCKUX PEXMMOB B HanpaBleHUH [ins BU6pPOBO36YANTENS BENUYMHA 0,008 (33 + 7,5)

BUOpaLmit 1 obwas ocb LEHTPA Harpy3ku CUHYCOMAanbHoro xapakrepa, ~ 7,5 0,0432m

TAXeCTH Kopoba BMGporpoxoTa LeNCTBYIOWAsn Ha NOAWNNHUK,

1 BU6POBO30OYaUTENEN B X0Of€e onpegensieTcs no hopmyne 1 33 - 900 \2

KoneGaHus OCTAETCs HEU3MEHHOI, FrminZZ'ﬁ'OrOOS'(T)

Harpysku, fencTsymwume F, = 0,68 - Fy ooy + 0,32 - Fy i [KH] — 508 kH

Ha NOAWWUNHUK, BbIYNCNAKOTCA

cnegytowmum obpasom. 1 75 - 900\2
B 10 Bpems Kak B BUGpoBO3GyAuTeNne  frmax = c ggyt0,0432 (T)

B HanpaBneHun BubpaLuu: C KpyroBbIMU KoneGaHuamMu ans 733 kH

1 m onpefeneHna Harpy3Ku Ha NoAWUNHUK '

Fin =273 0? = LOCTaTOYHO 3HaTb Bec Kopoba

Bubporpoxota G, paguyc konebaHuii r Harpy3ska Ha nofWunHuK:
1 G on\2 M YacTOTy BpalleHus n, B ciyyae

=29 re ( 30 ) = C BUOPOBO36YAUTENEM C IUHEHBIMM F,.=0,68-73,3+0,32-59,8=69 kH

KonebaHUAMM 3TUX AaHHbIX OyaeT
1 G, on\2 AOCTATOYHO TONbKO ANIA ONpeaeneHHs IKBMBANEHTHYIO JUHAMUYECKYIO Harpy3-

=;.§ -(R=r)- (T) [kH] (4) MuHMManbHol felicTBylowWen KY, Heo6xop,vu\fy|0 AJiA BbluMCNeHUA

Harpysku. AVHAMUYECKON rpy30NOAbEMHOCTH

NOALWMNHWUKA, ONpeaensaT no gopmyne:

P=12-69=83 kH



Pacuet 1 BbIGOP NOAWNUNHUKOB

Bn6poB036yaMTENb C IMHENHBIMU KONEBAHUAMY

Puc. 5. MpuHymunuansHas cxema BUGPOBO3GYAUTENS C IMHEINHBIMU KOoneGaHUsMU
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Pacuet 1 BbIGOp NOAWNUNHUKOB

IKCLEHTPUKOBbI BUOPOrpoOXoT

2.3 IKCUEHTPUKOBBIi
BMGporpoxot

B omanune ot BUGpOBO3GYANUTENS Ha
NpyXUHax, Npy UCMOb30BaHUW BUOPO-
MaLWH C BUOPOBO3GYAUTENEM C KECTKUM
KpenjeHueM paguyc BuGpaLmi
onpeaensieTcs 3KCLUEHTPUCUTETOM
Bana. Kak u B cnyyae c Bu6poBo306y-
LUTENEM C KPYroBbIMU KonieGaHuamu,
Harpy3ka Ha noglWnnHUKKN BbIYNCNAETCA:

Fr=l-§ . ,.(“3’0“)2 [KH] (1)

z

rAe r — 370 3KCLEHTPUKOBBIN pagunyc
KOJIEHBaNa U Z — YUCNO BHYTPEHHUX
NOAWMMNHUKOB (puc. 6).

Bnnaxmem onopHeix NpyxuH

Ha Harpy3Ky BHYTPEHHUX NOALWMNMTHUKOB
MOXHO npeHebpeyb. Ha BHeWHMe
NOAWMUMHUKN IKCLLEHTPUKOBOTO
BUOPOrpoxoTa feicTBYeT HebonbLuas
Harpyska, T.K. LeHTpobexHas cuna,
AeicTBytOWLas Ha KOpob BUOPOrpoxoTa,
Ha X0NOCTOM XOAy KOMMNEHCUpyeTCs
npotusosecamu (G,). Harpyska

Ha 3T NOAWUNHUKN HENOCTOAHHA,
OHa U3MEHSETCA No CUHYyCcOUAe

13-33 OMOPHbIX MPYHKUH.

B npouecce paboTbl 6anaHc macc

B MallMHE HapyLlaeTcs U3-3a Hanuyus
NPOCEMBAEMbIX MaTEPUANOB,

M3-3a Yero BHeWHne NnogWnnHNKn
HeCyT [OMOJIHUTENIbHYIO Harpy3Ky.

B nto6om cnyyae 31a JONONHUTENbHAS
HarpysKa KpanHe mana.

Mpw BEIGOPE NOAWNMHUKOB
OPMEHTUPYIOTCA HA AWAMETp Bana.
Mpn 3TOM HaXOAATCA NOAWMUMHUKY,
rpy30M04beMHOCTb KOTOPbIX
HACTONbKO BEJIMKA, YTO PACCUUTBIBATH
[LOITOBEYHOCTb YKE He TpebyeTcs.
Tak KaK 3TV noJLWMNHUKK

He y4acTBYIOT B KoJie6aTesbHbIX
OBUXXEHUAX, AOCTAaTOYHO NPpUMEHEHNA
chepryeckux posMKONOAWMNMHUKOB
CTaHAAPTHOTO UCMOJHEHMS.

Ccpepuyeckuit CneunanbHblit chepuyeckmit
POSMKONOAWMNHUK PONMKOMOAWMNMHNK
(cTaHpapTHOE (ncnonHenune T41A)
“cnosiHeHue)

Puc. 6. MpuHumMnuanbHas cxema 3KCLLEHTPUKOBOTO BUGPOrpoxoTa

Mpumep

Bec kopoba Bubporpoxota G = 60 kH
JKCLEeHTPMKOBbIN paguyc r = 0,005 m
YacToTa BpaueHns n = 850 MuH!
Yucno nofWmnnHUKOB z = 2
BHyTpeHHMe nogWwmnnHUKN:

HarpysKa Ha NoAWUNHUK
onpegensetcs no gopmyne (1)

1 0 7 - 850 \?
r—E‘W'O'OOS‘(T)—

=121 kH

IKBMBANEHTHAS AMHAMUYECKAs
Harpy3Ka Ha NoAWMNHNUK AN
onpegeneHns HeoOGXo0ANMOIA
rpy3onoabeMHOCTM NOAWNNHUKAE

P=12-121=145 kH




Pacuet 1 BbIGOP NOAWNUNHUKOB

IKCLEHTPUKOBbI BUOPOrpoxoT

2.4 Homorpamma pns onpepesieHns LeHTPOGEKHOW CUbI HEYPaBHOBELEHHOM MacChbl
MU LeHTpobeXKHOM cunbl Kopoba BUGporpoxoTa

G - n\?
2 _ 1
Frax’ Fmin W F = UEHTPOBEXKHbIE CUNbI b - yckopeHue [M/c4] Frax = re R- ( 30 ) [kH]
n - 4yacToTa BpalleHus [MuH] G - Bec kopoba Bubporpoxota [kH]
o . 2
r — paauyc Bubpauyuit [m] G,- Bec BubpoBo36yanTens [kH] Foo= G R-1)- (n n) [kH]
R — paccTosiHMe OT LieHTpa TAXECTH g = 9,81 — ycKopeHu1e cBOBOAHOTO g 30
BUOPOBO36YAUTENS [O OCH nagexus [m/c?] oG (7o 2 [KH]
NOALWMMHUKA "9 30
n Gy, G b Frnaxs Fmins F R, R-r, r
[mun-1] [kH] [m/c?] [kH] [Mm]
5000 —
i 04 7
05
4000 —| 06
) 08 —
3000 —| 1 — 10000 — 1000 ~ 100
1 = — 800 :
] 1 = 5000 - - 80
7 7 [ — 600 — 60
i , - 3000 200 - &
2000 | = 2000 F 200 -
1 3+ = 1000 " 300 30
i 47 = 500 "
1 2] — 300
] — 200
8 C
1000 — 0= = 100
800 . p 50
_] E — 30
20 = 20
600 —| B
30 = 10
500 w0 4 E " -
400 i 50 C s 20 -2
60 7 E 2 C ¥
] 80 3 - L
300 100 =1 — 10 =1
] 1 = 05 —8 —08
1 1 — 03 B g — 0,6
] 200 [ 0,2 £ — 05
200 —| | oo 4 04
) 300 = 01 L5 " 03
| 400 7 = 0,05 B ) "
prr - 003 - -0
] B — 0,02 L C
800 —| - L r
100 = 1000 0,01 —1 L o1
Mpumep: 1 n=1200 MuH* 4 G=35kH
2r=3MmMMm 5 F=168 kH
3 b=473m/c?

11



Pacuet 1 BbIGOp NOAWNUNHUKOB

Homorpamma ans onpefeneHns AUHaAMM4YeCKON rpy30N0AbEMHOCTY

2.5 Homorpamma ansa onpepaeneHus AMHaMUYECKOW rPy30NoAbEMHOCTH

[na onpepeneHuns fuHaMnyeckon [ins BU6pOBO36YANTENEI C KPYrOBbIMU 068 -F +032-F.
rpysonogbemHocTn C [kH] Heo6xo- KOneGaHUAMM 1 1A BHYTPEHHUX nogumn- P =1,2 - |~ S m'") ,
AMMO 3HaTb Cllefyloline BeUYUHbI: HWKOB B 3KCLIEHTPUKOBLIX BUOPOrPOXOTaX:
N — 4actoTa BpaueHns [MuH] F y rae 1, 2 3anac HagexHoCTun
L,— monrose4HoCTb [4] P=12 S [xH] Z — 41CO0 NOAWMNMTHUKOB
P — puHamuyeckas 3KBMBaNeHTHas [ns BubpoB036YAMTENEl C NUHERHBIMM  F — LieHTpobexHas cuna, HallaeHHas
Harpyska [kH] KoneGaHuAMU: no Homorpamme 1 (pasgen 2.4)
n C Ly C P
[MuH1] P [u] [kH] [kH]
~ 600
500
400
300
— 6000 r
f 5000 200
- 4000
20 - 3000 r
— 18 — — £ L
[~ 5000 n 50 000 | © 2000 4
- 4000 16 40 000 — r 100
- 1 r 80
14 C
3000 . 30000 5¢
C 12 - 60
— 600 50
- 500 -
- 400 40
= 300 |
F 30
= 200 -
L 20
— 100 [
- ] * - 60 I
600 5 6000 — - 50 10
] 5000 | P40 8
500 . i - 30 =
L 4 . E 6
400 ] 4000 .
] . -5
=300 ] 3000 — i L4
: 3~ ] = 10 i
i 8 3
200 2000 - L
f ] =
i ] - =
L i £3 L
- 100 1000 - L2 -
-1
Mpumep: 1 n  =1200 mun* B
2 L, =10 000y 08
3 (/P=72 C
4 P =100 «kH =06
5 C =720kH
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KOHCprI{TI/lBHOE NCcnoJiHeHne NoAWNNHNKOBDLIX OMNMOP

BnbpoBo36ynuTenb ¢ KpyroBbiMu Koneb6aHUsMU (KOHCUCTEHTHAsA CMa3ka)

3 KoHcTpyKTMBHOE
ucnosHeHune
noAWUNHUKOBbLIX ONOP

3.1 Bu6poso3byautens
C KPYroBbIMMK KoslebaHmamm
(KoHCMCTeHTHaA cMasKa)

Ha puc. 7 usobpaxeHa npuHuunuans-
Has cxema BUOPOBO36YAMUTENS C KPYrO-
BbIMU KOJIEOAHMAMU C KOHCUCTEHTHO
CMa3Koi. B kauectse onopsl

Ha AMcOanaHCHBbI Ban UCMosb3ytoTcs
ABa ChepnyecKknx poanKONOAWNITHUKA
FAG 223..-E1-T41A. Co CTOpOHBI
npueofa oAuH noaWUNHUK YCTaHOBNEH
B KauecTse h1KCMPOBAHHON ONOPI,
APYroi xe noAWnnHUK — B KayecTse
niasatolien onopsl.

MOHTaXX U leMOHTaXK NOALMNHUKOB

Mocne KOHTPONA conpsArseMbx geTanei
NOAWNNHUK yCTaHAaBNNBAETCA B OTBEP-
cTve kopnyca. ManorabapuTHble
NOAWNNHNUKN MOXHO yCTaHaBNNBATb
XOJI0AHOM 3anpeccoBKoii. Ipu ycTtaHoBKe
prI'IHOFa6apVITHbIX nogWnnNHNKOB
CnefyeT paBHOMEPHO Harpesarb
KOpnyc 0 Tex Nop, NoKa He UCYe3HeT
HaTAr MeXxay HapyXHbIM KONbLOM
NOAWMMHNKA 1 OTBEPCTUEM B KOPNYCE.
Korpa kopnyc oxnagutcs, 6ynet
LOCTUTHYTA NOCAfKa C HATATOM.

3atem cnepyet yCTaHOBUTb MOALIMMHUK
1 KOopnyc Ha Ban. [leMoHTax nogwmn-
HUKa U3 Kopnyca obneryutcs,

€C/IM BMeCTO 3alLUTHOTO (hnaHua
(netanb A Ha puc. 7) yCTaHOBUTb
KOJbLLO, CHabXEHHOE MO OKPYXKHOCTU
HeCKONbKUMUN OTHKUMHBIMW BUHTAMMU.

Cma3sKa u ynnoTHeHuUA

Pal1oHaNbHO NOAABaTh CMa3Ky Kak
MOKa3aHo Ha YepTexe — yepes
CMa304HYI0 KaHaBKy U1 Yepes
CMa304Hble OTBEPCTUS HA HAPYXHOM

KoJbLie NoAWnnHuKa. Takum o6paszom
CBeXas CMa3Ka nonapgaet
HEnocpefCcTBEHHO HA MOBEPXHOCTH
KauyeHMs U CKONbKEHUS B NOAWNUMNHUKE,
yeMm obecneynBaeTCcs paBHOMepHoe
CMa3bliBaHMe 060MX PAAOB PONMKOB.
CBexas cMa3Ka BbiTECHAET
0TpaboTaHHY0 CMa3Ky, COAEPKaLLyIo
3arpsA3HeHUs, U3 BHYTPEHHEN NONOCTH
nopwunuuka. 0TpaboTaHHas cmaska
VOANAETCA U3 NOALWMMHMKA Yepes

3330p YNIOTHUTENLHON Waibbl 1
nonazaer B 3aluTHyto TpyOy. CHapyxu
OHa 0CaX[JaeTCs B YNOBUTENE, OTKYAA
ee HeoOXOMMO BPeMs OT BPEMEHH
yoanats. CHapyu NoAWnnHUKOBas
onopa 3aluiyeHa CMa3biBaeMbiM
J'Ia6VIpVIHTHbIM YNJIOTHEHUEM,
3alMUTHBIE CBOWCTBA KOTOPOrO MOXHO
yBeNUYMTL V-06pasHbIM KONbLOM,
YCTAHOBJIEHHbIM B TabUPUHTE BnXKe
K Basy.

f

1 - hMKcupoBaHHas onopa
2 — cKonb3Awas pabora

A - dnaHew 3awWmnTHOM TPY6KM
B — ynnoTHuTenbHas Wwanba

C — ynoButens cmMasku

Puc. 7.

B16poBo36yauTenb ¢ KpyrosbiMi KonebaHUAMN (KOHCUCTEHTHAA CMa3Ka)
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KOHCprKTI/lBHOE NCcnoJiHeHne NoAWNNHNKOBDLIX OMNMOP

BubpoBo36yanTens ¢ KpyroBbiMM KonebaHusmMM (CMa3ka NorpyKeHUEM B MACASHYIO BaHHY)

3.2 BubpoBo36yauTenb C KPYroBbiMu
Koneb6aHuamu (cmaska
NorpyeHuem B MacnsHyio BaHHy)

Ha puc. 8 uzobpaxeHa npuHLUnuanb-
Has CXeMa NoAWUNHUKOBOW OMOPbI
BUOPOBO36YANUTENS C KPYroBbIMYU
KoneGaHMAMU U CMA3KOI B MaCIsHOM
BaHHe. B kayecTBe BHelHero
YNIOTHUTENS, 3aLMLLALOLLErO

0T NonagaHus 3arpsA3HeHuit

B NOAWUNHUK, CNIYXNT CMa3biBaeMmoe
KOHCUCTEHTHOI CMa3Koii NabUpUHTHOe
ynnotHeHue. Bo usbexaHue yreuku
Macsia ucnosib3yeTcs pasdpbi3ruBatwllee
KOJIbLLO C MAacnoynoBUTEIbHOM
kaHaBKoi. Co CTOPOHbI MOAWMNNHUKA
VYNIOTHEHWE peann3oBaHo GUrypHoii
BTYJKOM.

YT0Obl KOHCMCTEHTHAsA CMa3Ka

n3 J'Ia6VIpVIHTHOFO YNNOTHEHUA

He nonagana B NojoCTb C MACIOM,
npefycMoTpeHo V-06pa3Hoe ynaoTHU-
TENIbHOE KONbLIO MeXay pa3bpbi3rusaio-
WM KONbLLOM U NaBUPUHTHBIM
ynioTHeHMeM. Yepes pacnonoxeHHsbli
BHW3Y KOpMyca CBA3YIOWMNIA KaHan
BbIPABHMBAETCS YPOBEHb Macha

c 06enx CTOpOH NOAWMUNHUKA.
YpoBeHb Macna gofkeH 6biTb
HACTOJIbKO BbICOKUM, YTOOBI HUKHUIA
PONUK MOAWUMNHUKA B COCTOSHUM
noKos Gbl NPUMEPHO HaMON0BUHY
norpyeH B macno. [ina atoro

Ha JaHHOM YPOBHE HAXOAMUTCS
nepenyckHoe oTBepcTUe, KOTOpoe
3aKpblBaeTCA Nocie HanosHeH!s
Kopnyca macnom. MacnocnusHas
npobKa CofepKUT ManeHbKMil
MOCTOAHHBIA MArHUT, KOTOPbIN
NPUTATMBAET YacTULpbl U3HOCA U3 Maca.
Bo n3bexaHue cnuwwKom yacToi
3aMeHbl Macna ero NpoeKkTHoe
KOJIMYECTBO LOIKHO BbITb LOCTATOUHO
6onblwum. 06bIYHO 3aWMTHAs Tpyba
MCNOoNb3yeTCs B KayecTse
AOMNONHUTENBHOMO MACAAHOMO

pesepayapa.

N

S— /7 PSSO,

/////////171//_4

RN

1 - duKkcupoBaHHas onopa

2 - nnaBawLas onopa

A — BEHTUNALMOHHDIA BUHT

B - cdurypHas BTynKa

C - macnsiHoe nepenyckHoe oTBepcTUe
D — cBasytwowmit kaHan

E - macnocnusHas npobka

Puc. 8. BuGpoBo36yauTenb C KpyrosbiMu BUGPALMAMU (CMA3Ka MACIOM C peLupKynsLneit)




KOHCprI{TI/lBHOE NCcnoJiHeHne NoAWNNHNKOBDLIX OMNMOP

BubpoBo36ynuTenb ¢ KpyroBbiMu KonebaHUsMM (CMa3Ka C peLupKynsaLmeid macna)

3.3 Bu6poso3byautens
C KPYroBbIMMU Kosle6aHmamm
(cmaska ¢ peumpKynaumeit macna)

KoHCTpyKUmMs n306paxKeHHOi

Ha puc. 9 NOAWMNHNKOBOW ONOPHI
CO CMa3KoI C peuupkynsaumen macna
AQHANOrM4yHa KOHCTPYKLMK ONOpbI CO

B BaHHOM KOHCTPYKLMM UCMONb3YIOTCS
T€ K€ YMIOTHEHUS, YTO U B KOHCTPYKLIUU
CO CMA3KOW MOTPYXEHUEM B MACSHYIO
BaHHy. MacnocnneHoe oteepcTue
PACMOOKEHO HA [OCTATOUHOI BbICOTE,
yTo6bI NpK cboe B Nogaye macna

B KauecTee pe3epsa 0CTasCs

€ro HebOoNbILION YPOBEHbD.

CMa3KoW MOrpyXeHWeM B MACNAHYI0 Macno nopaertcs yepes cMa3ouHyt
BaHHy (cM. 3.2). Yepes pacnonoxeHHbI  KaHaBKY M OTBEPCTUA B HAPYXHOM

BHW3y Koprnyca CBA3YIOWMIA KaHan KonbLe noawunHuka. 06sa3atensHo
BbIpaBHMBAETCA ypOBEHb Macna HeobxofuMa duabTpauus macna

C 06enx CTOPOH MOAWMMHMKA. (cm. 4.2.2).
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Puc. 9. BubpoBo3byauTesb ¢ KpyrobIMi KonebaHuaMM (cMaska ¢ peLupkynsumueit macna)



KOHCprKTI/lBHOE NCcnoJiHeHne NoAWNNHNKOBDLIX OMNMOP

Bu6poBo30OyanTenb ¢ NMHeNHbIMU KonebaHuaMM (CMa3Ka pa3dpbi3ruBaHuem)

3.4 Bubpoeo3bGygutenn
C NUHENHbIMU Koneb6aHuaMU
(cma3ka pa3bpbisruBaHuem)

Ha puc. 10 nsobpaxeHa nogwmnHu-
KoBasi onopa Bo30yanuTens MHeHbIX
konebaHui. 06a BpaljatoLLmUxcs

B NPOTUBOMOJOXHOM HANpPaBNeHUM
BaNa, CUHXPOHU3UPOBAHHbBIE
3ybuaTbiMu Konecamu, 060pyLoBaHbl
cneumanbHbIMU chepuyeckumm
PONMKONOAWMMHUKAMY

FAG 223..-E1-T41A. Co cTOpOH®I
3y6uaTbiX KONEC YCTaHOB/EHbI

(DUKCUPOBAHHbIE NOAWMNMHUKY,

4TO6bI NPU HACTYNAEHUU TENJIOBOO
VOJMHEHUS U3-33 Pa3HOCTH
TeMneparyp He Hapylatb KOHTaKT

B 3y0yaToM 3alLlenneHuu.

MofWNNHUKM CMa3bIBAKOTCA MAC/IOM,
KOTOpoe pa3bpbi3ruBaeTcs 3yOyaTbiMu
Konecamu 1 pasGpbi3rvBaoLUM AUCKOM.
Meperopofku U3 cTanu, 3aKpenseHHole
Ha HUXHUX GOKOBBIX YacTsax KOpnyca,
obecneynBaloT ypoBeHb Macna
NPUMEPHO [0 NOJIOBUHbBI BbICOTbI
HWXHEr0 POMMKa NOAWMMNHUKA.

Bbixof Bana co CTOpOHbI NpuBoAa

3aluLLeH 6pbI3ro3alUTHbIM
YNJOTHEHUEM, @ ANs 3aLMTSI

OT NMONafaHuna 3arpa3HeHunii —
}'Ia6VIpI/IHTHbIM YNNOTHEHUEM.
Mexay NabupUHTHLIM YNIOTHEHMEM
1 pa3bpbI3rnBatoWMM KOSIbLLOM MOXKET
ObITb [LONONHUTEILHO MOMELLEHO
V-06pa3Hoe KonbLo. YpoBeHb Macna
LOJIXKeH OblTb TAKMM, YTOObI BEHeL,
HUXHero 3y6yaToro koseca

UKW Pa3bpbI3ruBaloWmMit AUCK
NOrpyKannucb B MaCNsiHYIO BaHHY.
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1 - duKkcupoBaHHas onopa

2 - nnaBawwas onopa

A - cTanbHas neperopopka

B - uHpukaTop ypoBHA Macna
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Puc. 10. Bu6poBo36yauTtens ¢ nuHeiiHbIMM KonebaHuamMM (CMa3ka pa3bpbi3riBaHnem)
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KOHCprKTI/lBHOE NCcnoJiHeHne NoAWNNHNKOBDLIX OMNMOP

BuGpoB036yanTENDb C KECTKUM KpenneHnem (KOHCUCTEHTHas CMa3ka)

3.5 Bu6poso3byautens
C XeCTKUM KpenneHuem
(KoHCMCTeHTHaA cmasKa)

Ha puc. 11 nzobpaxeH ancbanaHcHsbli
Ban BMOPOBO3OYAMTENS C KECTKUM
KpenneHueM. Tak KaK BHyTpeHHUe
NOAWNNHUKN BOCNPUHUMAIOT
NPUBAU3NUTENBHO Te JKe HarpysKku,

YTO M NOAWMMNHUKY BUOPOBO36YAUTENS
Ha MPyXWHaXx, B AaHHbIX NOAWNNHUKO-
BbIX y3N1aX YCTaHaBAMBAIOTCA CreLunanb-
Hble chepuyecKkmne ponNKONOAWNNHUKN
FAG cepun 223..-E1-T41A.

Mocafku BbIOUPAIOTCS TaKUE XKe,

Kak 1 ons Bubposo3byautens

Ha NpYXWHaX, HECMOTPA Ha To,

4TO paBHOLEMNCTBYIOLWAS BpaLLaloLWenca
LeHTPOOEKHOI cunbl Kopoba BUGpOrpo-
X0Ta U NOCTOAHHbBIX NO HanpasaeHUO
CUN NPYXUH He CO3[aeT 04HO3HAYHOrO
MECTHOr0 HarpyxeHus BHyTPeHHero
KoNbLa NOAWMMIHMKA.

BHelwHee KoMbLLO yCTaHABANBAETCS

B OTBEpPCTUe C nosnem ponycka P6,
BHYTPEHHee KonblLio — Ha Ban no f6
unn g6. OnuH M3 ABYX NOAWMNHUKOB
yCTaHaB/NMBAETCA B KayecTBe
(hMKCMPOBAHHOW OMOPbI, APYrow e,

C nepemeLiaeMbiM No Bany BHYTPEHHUM
KOMbLLOM, B KQ4eCTBe NNaBatoLLeil onopbl.
B Lenom ycTpoiicTBO BHYTPEHHUX OMOP
NOAWNNHNKOB COOTBETCTBYET
YCTPOMCTBY MOALWMUMNHUKOBBIX Y3710B
BUOPOBO36YANTENS HA NPYKUHAX

C KOHCUCTEHTHOM CMa3Koii. BHelwHKe
NOAWMUNHUKM PAbOTaOT MPU UHbIX
ycnoBusx. Ytobbl N0 BO3MOXHOCTH
UCKMIOYNTD fleiicTBME cun AucbanaHca
Ha (GyHAAMEHT 1 06ecneynTb ManocTb
pafvanbHOM HArpy3Ku Ha NOALWMUMHUK,
MOMeHT aucbanaHca Kopoba
KOMMeHCHUpyeTCs NPOTMBOBECAMU.

Ha BHelwHKe NOoAWNMNHUKN Ha
XOIOCTOM X0y AEeNCTBYIOT TONBKO
Cunbl NPYXUH. TpyXUHBI nMeloT
3HAYUTENbHbLIN NpefiBapUTENbHblii
HaTtAar, TaKOI‘/‘I, 4YTO BHellHMe NoAWNNHUKN

NOABEPXEHbI AeiCTBMIO BO3pacTaloLen
1 yObiBalOWeN CUHYCOUAANbHOI
Harpy3Ku, AeicTeyoLein B OLHOM
HanpasneHuu.

HecmoTps Ha To uTo B paboumnx
VCNOBUAX TPYLHO [OCTUYL cOanaHcu-
POBAHHOCTW MacC 13-3a HanN4us
Mopofbl B BUOPOrpoXoTe, Ha MPYKUHbI
JeicTByeT HeypaBHOBEILEHHAs
BpalLaloWancsA LeHTpobexHas cuna, u
HanpaBneHue LeiCTBUA Harpy3KH
NO3TOMY MOXET MEHATLCA

B onpefeNeHHbIX Npefenax Ha
6ONbLWKMIA UNU MEHBLIKIA yroN,
NOALMMNHUKN PacCyYUTLIBAIOTCA B
npeanonoxeHun, kak 6yato

Ha HapyXXHOM KoJblie feiicTByeT
MeCTHOe HarpyxeHue.

Mo3ToMy AN HapyXHbIX Konew,
BbIbUpaeTcs cBOOOAHAs nocafka

B KOpnyce.

BHyTpeHHMe Kosbla 06bI4HO
3aKpennaTCca Ha Bae C MOMOLLbI0

CTSKHOM BTYNKM (KaK U306paxeHo

Ha pucyHke). MoAWMNHNUK CO CTOPOHBI
NpUBOAA YCTaHABJMBAETCS B KauecTBe
(hMKCUPOBAHHOM OMOPBI, LpYroW
NOALWMNHUK — B Ka4YeCTBe NnjaBatolLen
OMopbl C NepeMeLlaeMbiM B 0CEBOM
HaNpaBNeHUN BHEWHMM KOMbLOM.

Hue npuBefeHbl peKOMEHLOBaHHbIe,
NpOBepeHHble NPAaKTUKOMN LOMYyCKK
MOCaf0YHbIX NOBEPXHOCTEN

N5 BHELWHUX NOALWMNNHUKOB.

Ban: h8/h9
(monyck Ha Ban ana dukcauum
C NMOMOLLbIO CTAXHOMN BTYNKK)

Kopnyc: H7

B kauyecTBe cTaumoHapHom
HWU3KOHarpyeHHOit onopsl

BbIOMPAIOT CTaHJapTHbIE chepuyeckue
POIMKOMOALMMHUKN C KOHUYECKNM
OTBEPCTUEM U HOPMANbHbIM 3330POM.

1 — hmKCcMpoBaHHas onopa
2 - nnasatowas onopa A
A - npoTuBoBec 2

Puc. 11. BubpoBo36yanTenb C KECTKUM KpenneHnem (KOHCUCTEHTHAA CMasKa)
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Cma3Ka noALlnNHUKOB

KoHcucTteHTHas cmaska - Cma3ka maciom

4 Cma3Ka nojWMNHUKOB

Cchepuyeckne ponnKonogWnHUKY

B BVI6paLI,I/IOHHbIX MallKMHax n3-3a ycio-
BWit paboTbl U OKpyXKaloleit cpeapbl
NoJBEPIKEHBI OYEHb BbICOKUM HArpy3Kam.
Cnepyet TwarenbHo noabuparb

1 COMNacoBbIBaTL BUA 1 CNOCOG CMA3KM,
yToGbl 06ECNEYNTh HaaNexallee
(hyHKLNOHMPOBAHWE NOAWNNHUKOB

B TEYEHMe 3aJaHHOTO CPOKa CNYKObI

B BI/I6paLI,VIOHHbIX MalWKnHax.

B 3aBMCMMOCTM OT yCNOBMIA NPUMEHEHMUS,
pasmepa NoAWMNHUKA U 0CoBbIX Tpebo-
BaHMI1 3aKa3uuKa, BLIOOP AeNaeTcs Mexay
MaCIAHON N KOHCUCTEHTHOW CMa3KoiA.

4.1 KoHCUCTEHTHaA cMa3Ka

B ocHoBHOM chepuyeckne ponuKonoa-
WWMHUKY B BUOPALMOHHBIX MALIMHAX
CMa3biBAIOT KOHCUCTEHTHBIMU CMA3KaMu.
Kak npaBuio, KOHCUCTEHTHas CMa3Ka
NPUMEHSETCS A0 3HAYEHUI CKOPOCTHOTO
napameTpa

ne+d_ =300000 MuHT -« mm

(n — pabouas yacToTa BpaLleHUs,

d,, - cpepHnit anameTp noawWwNNHMKA).
Mpu 3TOM AOMKHbBI UCMOAB30BATLCA
TONbKO HafleXKHbIE U NPOBEPEHHbIE CMA3-
Ku (cm. pasgen 4.3). Cnepyet usberatb
CMeHbl copTa CMa3Ku. Ins 06bIYHbIX
YCIOBMii paboThbl B BUOPALMOHHbBIX
MallMHaX PeKOMEeHAYIOTCA NTUTUEBbIE
KOHCUCTEHTHbIE CMa3KK C NPOTUBO3a-
AVPHBIMU U aHTUKOPPO3UIAHBIMU
NpUCafKaMm 2 Knacca KOHCUCTEHTHOCTH.
Mpusoanmsblie B DIN 51 825 MMHMManb-
Hble Tpe6GoBaHUsA HEe AOCTATOUHbI

ANS AaHHOTO MPUMEHEHMUS.
KOHCUCTEHTHbIE CMA3KM AOMKHbI
o6naparb Ka4eCTBOM, MHOTOKPATHO
NpPOBEPEHHbIM B MOALMMHKUKAX
KauyeHWs, YTO CNpaBefnBo Al CMa30K
FAG Arcanol, MULTITOP u LOAD400.
Ecnu paboTta npoucxoauT npu BbICOKOM
TeMnepatype, Hanpumep, B BUOPOrpoxo-
Tax [AN1s ropsyeit nopogbl, Ay nogwmn-

HWKM HarpeBaloTCs B OTAESbHbIX Cly4asnx
OT ropsYMX BUOPOrpOXOTOB, TO PEKOMEH-
LYI0TCA CneluanbHble BbICOKOTEMMNEpa-
TYpPHbIE KOHCUCTEHTHbIE CMA3KU.
BAA3KOCTb OCHOBHOrO Macsia onpefenser-
s YCNOBUAMU NpumMeHeHus. Cnepyet
CTPEMMUTLCA JOCTUYb KO3 duLMeHTa
BA3KOCTU K = V/v,6 2, rie v — paboyas
BA3KOCTb, V, — MUHMMaNbHas Tpebyemas
BA3KOCTb Npu paboyeil Temnepatype,
cm. katanor WL 41 700. Mpu moHTaxe
NOALWMMNHUKOB BHYTPEHHWE NONOCTH
NOAWMIHUKA ClefyeT TWaTeNbHO
CMa3aTb KOHCUCTEHTHOM CMA3KOWA.
Y1o6bl M36€XaTh N3NULLIHEN PabOTbI

Mo NPeojoJIEeHNI0 CMATUSA CMA3KM,
Heo6X0AMMO 0CTaBUTb CBOOOAHBIM
MPOCTPaHCTBO B KOPMyce ¢ 06eux CTOPOH
OT NOJWMUMHUKA, YTOObI BO BpeMs
06KaTKU U3NNLIHAS KOHCUCTEHTHAS
cMaska Momia 6biTb pacnpegeneHa

B CBOGOJHbBIX NOJIOCTAX KOpnyca.
PekomeHfyeTCs NONOJIHEHWE CMA3KU
Yepes CMa304HYI0 KaHaBKy U Tpu
CMA30YHbIX OTBEPCTUS, UMEIOLLUXCS

BO BCEX CMeLuanbHbix chHepuyeckux
ponukonoawmnnHukax FAG Ha HapyHOM
Kosble. 3T0 obecreynBaeT paBHOMep-
Hyl0 Mofayy Macna Kk 06oum psaam
PONUKOB.

Mpu cMa3ke NoAWMNHUKA COOKY
paccTosiH/e Mexay CTEHKOI Kopnyca

Y TOPLOM NOAWMUMHUKA BOSIKHO ObITh
M0 BO3MOXHOCTU HaUMEHbLIUM, YTOOI
CMa3Ka ObICTPO U B NONHOM 06beMe
nonagana BHYTPb NOALWMUMHMKA.
BbinyckHOe oTBepCTHe pacnonaraercs
Ha NPOTUBOMOJIOXHON CTOPOHE MOALIMN-
HUKa. [lns NofWMUNHUKOBBIX Y3710B
BUOPALMOHHBIX MalLMH LenecoobpasHo
OCYLLECTBAATL CMA3bIBaHWE MaJIbIMU
L03aMK1 Yepe3 KOPOTKUe UHTepBabl
BpPEMEHMU.

B Ta6s1. 4 NpMBOAMTCA KONUYECTBO
KOHCUCTEHTHOI CMa3KU B 3aBUCUMOCTU
OT pa3Mepa NOALMUMHMKA U YACTOTI
BpalyeHUs. 3TO KONMYECTBO OTHOCUTCA
K MHTEpBany BPeMEHU MeXay

cMa3blBaHneM 50 4acos 1 HOpMaNbHOA

paboueii Temneparype.

Mpu nepMaHEHTHO LieHTPann30BaHHO

nojila4ye KOHCUCTEHTHON CMa3Ku

Tpebyemoe KONMYECTBO CMa3KM m,

B TEYeHMe yaca paboTbl, U NOAWMNMHUK

MOXHO HANTU U3 COOTHOLIEHNS

m, = 0,00004 - D - B, rge

m, — Heob6xoaMMOe KONNYeCTBO
cMasku [r/u]

D - HapyxHblit fuameTp NOALWMNMHUKA
[Mm]

B - wupuHa nopwmnHmka [Mm]

J1abupuHTHbIE YNIOTHEHNA CneayeT
CMa3blBaTb eXEHEENbHO,

npu HEGNArONPUATHLIX YCA0BUAX
(BbICOKAs 3aMblI@HHOCTb, CbIPOCTD,
BbICOKas paboyas Temneparypa) —
ele vaue. [1ns 3Toro npuMeHseTcs
Ta e CMa3Ka, Kakas Mcnofb3oBanach
Npu CMa3Ke NoAWNNHMKA.

4.2 Cma3Ka macnom

Ecnu ckopocTb BpalleHua nogWwmunHuKa
npesBblllaeT 3Ha4eHnsa, nonyCcTuMble
BN KOHCUCTEHTHOW CMa3Ku

(T.e. cKOpOCTHOI NapameTp
n-d_>300000 Mux"t - mm),

TO He06X0[MMO NPeayCMOTPETb CMA3Ky
macnom. MacnsHaa cmaska Moxer
noTpe6oBaThCs TAKKE NPU Harpese
n3-3a BHEWHUX NCTOYHNKOB

UK NpU APYrux NpUYnHax,
006YCNIOBNEHHbIX 0COBEHHOCTAMY
06CNyKNUBaHUS.

[Ins cma3biBaHWsA NOAWNNHUKOB

Mbl peKoMeHayeM MUHepaNbHble

U CUHTETUYECKUEe macna

C NpoTNBO3aAUPHBIMU U AaHTUKOPPO3U-
OHHbIMU MpUcafKamu (CMm. pasgen 4.3).
Take MoryT GbITb UCMO/Ib30BaAHbI
XOpolune MHorouenessle Macna.
Koadduumnent Baskoctn k = v/v,

(rme v — paboyas BA3KOCTb, V, —
MUHUMaNbHas Tpebyemas BA3KOCTb)
LOJIKEH ObITb 6 2.



CmasKa nojWnnHNKoB

KoHcucTeHTHas cma3ka * Cma3ka macnom

Ta6n. 4. PeKomeHAyeMoe KOJIMYECTBO CMA3KK B rpaMMax ANA cepryecKux posIMKONOAWMNHUKOB cepum 223
AN BUOPALMOHHBIX MalUMH (BPEMEHHOI MHTepBan MeXAY cMasKkamu: 50 pabounx yacos)

Wupekc  Yactota BpaweHua muH-!

auvametpa 500 600 700 800 900 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200
oTBEpCTUA

08 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
09 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 10 10
10 5 5 5 5 5 5 5 5 5 5 5 5 10 10 10 10 15
11 5 5 5 5 5 5 5 5 5 5 10 10 10 10 15 15 20
12 5 5 5 5 5 5 5 5 5 10 10 10 10 15 15

13 5 5 5 5 5 5 5 10 10 10 10 15 15 20

14 5 5 5 5 5 5 10 10 10 15 15 20 25

15 5 5 5 5 5 5 10 10 10 15 20 25

16 5 5 5 10 10 10 10 10 15 20 25

17 5 5 10 10 10 10 10 15 20 25 35

18 10 10 10 10 10 10 15 20 25 30 40

19 10 10 10 10 10 15 15 25 35 45

20 10 10 10 10 15 15 20 30 40

22 10 10 15 15 20 20 30 50 70

24 15 15 20 25 30 35 55 85

26 15 20 20 25 35 40 65

28 20 25 30 35 45 60 100

30 25 30 40 50 65 90

32 25 35 45 60 80 100

34 30 40 55 80 110 140

36 35 50 65 90 120

38 45 65 90 130

40 50 70 100 150

44 70 105 160

48 105 170

52 120 200

56 190

4.2.1 CmasKa norpyxeHuem
B Mac/IAHYI0 BaHHY

CMa3sKa Norpy}eH1eMm B MaciaHyIo
BaHHY, KaK NpaBuio, NpUMEHAETCA

Npu BEMYMHE CKOPOCTHOTO NapameTpa
He Gonee n +d_ =300 000 MuH™L - MM,

Npu 4acToil CMeHe macna

pon-d_=500000 MuH - mm.
Mpy TaKOM METOAE CMa3biBaHMSA

CMas3Ka TPaHCMopTUPYeTCs

K MOBEPXHOCTAIM KayeHus

NPy NOMOLYM WECTEPEH,
NPOTMBOBECOB UM TENAMU KaYeHus.
Heobxoanmo, 4ToObl ypoBeHb Macna

B YCTAHOBKE WU B KOpMyce

MOAWMMHMUKA Bbl HACTONLKO BbICOKUM,
4TOGb! WECTEPHU MM NPOTUBOBECH
npu paboTe MoK NOrpyXKaThCs

B Mac/o v pa3bpbi3ruearb ero.

B cOCTOAHUM NOKOS HUKHMIT POSUK
AOJKEH ObITb HAMONOBUHY MOTPYKEH

B Macno (Tabn. 5).



CmasKa noWnnHNKoB

Cmas3ka macnom

UHpekc puametpa Cepua 223
0TBEpCTUA a b
MM
08 31 34
. 09 35 38
b
10 39 42
N 11 i? 46
= 12 46 50
N ~ 13 50 54
\ 14 54 59
15 58 62
16 62 67
17 66 71
18 69 74
a — HOpManbHbI YpOBEHb Macna 19 /2 78
b — MUHUManbLHO AOI‘IyCTMMbIﬁ YpOBEHb Macna
20 78 84
22 86 94
24 93 101
26 100 109
28 107 117
30 115 125
32 122 133
34 129 140
36 137 149
38 144 156
40 152 165
44 168 182
48 182 195
52 196 211
56 212 228
Ta6n.5. OnpegeneHue ypoBHsa Macna B HepaboyeMm COCOCTOAHUM
[loctatouHo 60blOE KONUYECTBO WHTepBan mexay 3ameHamu macna WL 81115/4 DA «Cma3ka noaWwmnnHuKoB
Macna yBeNu4yMBaeT UHTepBaN ero 3aBUCUT OT 3arpsI3HEHHOCTU KaueHus».
3ameHbl. Ecnu npoctpaHcTBa B Koprnyce M OT CTapeHUs mMacia. 3HayeHus
He XBaTaeT, TO 3alyuTHas Tpyba LJA KONUYeCTBa Macna 1 CPoKoB Mbl peKoMeHAyeM NMPOBOAUTD
MeXay NOAWMNMHUKAMM 3aMOJIHAETCA 3aMeHbl Macia B 3aBUCMMOCTU perynapHblii KOHTPOb COCTOSAHUA
MacioMm unu npegycMatpuBaeTca OT BEJIMYUHbI OTBEPCTNA NOAWNNHNKA Macna, t4T06bl, onunpaschb
LOMNONHUTENbHbIA MACAAHbIA npueefeHsl Ha puc. 12. lanbHenwne Ha 3T AAaHHbIE, TOYHEE ONpeAenuTb

pesepsyap. noapoGHOCTU CM. B Ny6nuKauum MHTEpPBa/ 3aMeHbl Macna.



CmasKa nojWnnHNKoB

Cmaska macnom

4.2.2 CmasKa c peuupKynayuei
macna

Ecnu yacToTa BpaweHus Bbilue,

300 YeM [LOMyCKaeTcs Npu cMaske
MM oW MOrpyXEHUEM B MAC/ISIHYIO BaHHY,
200 By UK MMerTCs ocobble yCoBus
‘@Y\\a\‘ﬁ // (Heo6x0aMM NOBbILEHHbI
100 R - o TENN00TBOL, HEAOCTATOUHO
& @Aﬁb NPOCTPaHCTBA s CMa3KK),
‘ 60 TO HE06XO[MMO NPUMEHATL METOA
4 40 | CMa3Ku C peLupKynsumeit macna.
Anametp Macno pomxHo nofaBaTbcs yepes
oTBepPCTUA CMa304HYI0 KaHaBKy
20 M CMa30YHble OTBEPCTUSA
B Hapy»KHOM KOfbLie MOALWMUMHMKA.
10 PekomeHayemble 3HaYeHUS
02 04 06 10 2 4 6 810 L 20

nponycKkaemoro Koju4yecrtesa macna
CM. Ha fuarpamme, puc. 13.
YTo6bl NpegoTBpaTMTL 3aCTOU Macia
B CUCTeMe, CevYeHNe MacnooTBOAHOIO
KaHana, He Haxopslleecs noj,
Puc. 12. KonuyectBo Macna u MHTepBan 3amMeHbl B 3aBUCUMOCTHU OT AUAMETPA OTBEPCTUA MOAWMUNHUKA paBsieHneMm, noIKHO ObITb B 45 pa3
6onblue ceyeHUs NOABOAHOMO KaHana.
Bo nzbexaHue CHuKeHNs CpoKa
CNyKObl KpaiHe HeO6X0ANMO
100 1Cnonb30BaTh GUALTP AN hunbTPaLUK
50 NMPOAYKTOB U3HOCA W 3arpsA3HeHni
l/mzig “3 macna. OnpeaennTs onTUManbHble
10 ONa KaXporo cnyyasa npuMeHeHuA
5 WHTEpBaJibl 3aMeHbl Macsia MOXXHO
MOCPEACTBOM PEryNsipHbIX NPOBEPOK
1 €ro CoCTosiHuA.

0,5

Konu- 0,2
uecTBO (1
Macna 0,05

Konnyectso macna —=

0,02
0,01
0,005
0,002
0,001

10 20 50 100 200 500 1000 mm 3000

HapyxHblit guametp D E——

Puc. 13. MuHuManbHas macnonponyckaiolas cnocobHoCTb chepuyecknx poauKONOALMIHUKOB pa3MepHoil cepun 223
AN BUOPALMOHHBIX MaLLIUH



CneuunanbHble chepuyeckue ponukonoawmnHuku FAG
ANA BUOPALMOHHbIX MALUUH

C umnuuppuyeckum otsepctuem, cepus 223..-E1-T41A(D)

CneumnanbHble chepuyeckue ponukonoawnnHukn FAG ¢ unnuHgpuyeckum oteepctuem cepun 223-..E1-T41A(D) ans BUGPALMOHHDBIX MALLMH
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Ban Pasmepbl Ipy3o- Ipy3o- Mpepenb-  OtHocu-  VYenosHoe Bec
NOABEMHOCTL  MOABEMHOCTL  HasA TenbHas  0003HaueHue
d D B r n D, d, AMHa- CTaTMy. MO YCTaNOCTHOW 4acToTa yacrora
MuY, NpPOYHOCTH BpaweHns BpaweHua [loAwunHuk "
(no Temne-
patype)
min " " C Cor Cor ng ng

MM KkH KkH MuH1 FAG Kr
40 40 90 33 15 48 76 524 156 150 13,1 7500 5800 22308-E1-T41A 1,05
45 45 100 36 15 65 847 589 186 183 16,1 6700 5300 22309-E1-T41A 1,39
50 50 110 40 2 65 926 63 228 224 20,3 6000 4950 22310-E1-T41A 19
55 55 120 43 2 65 1014 689 265 260 23,9 5600 4650 22311-E1-T41A 2,27
60 60 130 46 21 65 1101 748 310 310 28 5000 4300 22312-E1-T41A 2,89
65 65 140 48 2,1 95 1193 832 355 365 325 4800 3950 22313-E1-T41A 3,57
70 70 150 51 2,1 95 128 86,7 390 390 36,5 4500 3850 22314E1-T41A 421
75 75 160 55 2,1 95 1363 924 440 450 40,5 4300 3650 22315-E1-T41A 5,18
80 80 170 58 2,1 95 1451 983 500 510 45 4300 3450 22316-E1-T41A 6,27
85 8 180 60 3 95 1542 1044 540 560 50 4000 3300 22317-E1-T41D 7,06
90 90 190 64 3 12,2 1625 1102 610 630 55 3600 3100 22318-E1-T41D 851
95 95 200 67 3 12,2 1712 116 670 695 60 3000 2900 22319-E1-T41D 9,69
100 100 215 73 3 12,2 1833 1242 815 915 75 3000 2550 22320E1-T41D 1238
110 110 240 80 3 15 204,9 143,1 950 1060 91 2600 2250 22322-E1-T41D 17,7
120 120 260 8 3 15 2224 1508 1080 1160 103 2600 2080 22324E1-T41A 225
130 130 280 93 4 17,7 240 162,2 1250 1370 117 2400 1870 22326-E1-T41A 28
140 140 300 102 4 17,7 2557 173,5 1460 1630 132 2200 1700 22328-E1-T41A 35,1
150 150 320 108 4 17,7 273,2 1853 1630 1860 147 2000 1550 22330-E1-T41A 42,2

Bce cchepuyeckne ponukonopwunHuku cepumn 223..-E1-T41A(D) asnsatoTca ucnonHenuamn X-life.
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CneuunanbHble chepuyeckue ponukonoawmnHuku FAG
ANA BUOPALMOHHbIX MALUUH

C umnuupgpuyeckum otTeepctuem, cepua 223..-A-MA-T41A

AY

—T

IO

V227,

CneunanbHble cepudeckue ponuKonogWwMnHUKN FAG ¢ uunuHapuyeckum oteepctuem cepum 223..-A-MA-T41A gns BUGPaLMOHHBIX MALIMH

Ban Pa3zmepbl Ipy3o- Ipy3o- Mpepens-  OtHocu-  YcnosHoe Bec
NoAbLEMHOCTb noALEMHOCTb  Has TenbHas  0603HayeHue
d D B r n D, AMHA-  CTaTWY. MO YCTaNOCTHOW yacToTa yacToTa
MUY, NPOYHOCTH BpaweHus Bpawenusa Mopgwmnuuk "
(no Temne-
patype)
min " C Cor Cor ng n,
MM KkH kH mun? FAG Kr
160 160 340 114 4 17,7 289 1430 1900 136 2000 1490 22332-A-MA-T41A 52,7
170 170 360 120 4 17,7 305 1600 2120 144 1800 1380 22334-A-MA-T41A 595
180 180 380 126 4 235 324 1700 2240 229 1500 1280 22336-A-MA-T41A 72,2
190 190 400 132 5 235 339 1860 2500 173 1500 1220 22338-A-MA-T41A 81
200 200 420 138 5 23,5 359 2080 2800 189 1400 1130 22340-A-MA-T41A 935
220 220 460 145 5 235 392 2320 3350 217 1300 980 22344-A-MA-T41A 120
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Cma3Ka noALlnNHUKOB

PEKOMEH,U,yEMbIe CMasKu

4.3 PekomeHpyeMble CMa3Ku

CMasku anA nojWUNHUKOB
BMOPOrpoxoToB

KauecTBo noawmnnHMKOBbIX
KOHCUCTEHTHbIX cMa3ok FAG Arcanol
AOCTUrAEeTCs CTOMPOLEHTHbIM
KOHTpONeM KaX[oi napTuu.

KoHCHCTEeHTHBIE CMA3KK

L1151 HOPMaJibHbIX TeMMepaTyp:
Arcanol MULTITOP

Arcanol LOAD400

Arcanol LOAD220

KoHcucTeHTHas cmaska
LJR BbICOKMX TEMNepaTyp:
Arcanol TEMP120

[Ns KOHCUCTEHTHbIX CMA30K,
He npomep,Lumx Hal KOHTpOﬂb,
FAG He MOXeT cpenatb 3aKnoyeHne

OTHOCUTE/IbHO CTAOMNBHOCTM KX A0
napTiu, XMMUYECKOTo COCTaBa U UHbIX

NPOU3BOACTBEHHbIX (hAaKTOPOB.
FAG npuBofuT nepeyeHb
pEeKOMeHJ0BaHHbIX K MPUMEHEHU 0
CMa30K, KOTOPbIit NOCTOSHHO
o6HoBnsETCS.

3anpocuTb akTyanbHoe u3faHue
nepeyHa cMa3ok Bbl cmoxxerTe,
NO3BOHUB MO TenedoHy:

+7 (495) 737-76-60

PEKOMeHAyeMbIE Macna

[na paHHoro ciyyas npuMeHeHus
HEoOXOANMO NMOATBEPANTS,

4TO HaNMyMe NernpyloLwmnx Npucafok
B Macne aBnsaetca 3 HeKTUBHbIM.
MaBHbIM 06pa3om, MoryT
MCNONb30BaTbCA MUHEPANbHbIE

W CUHTETUYECKMe (33 UCKI0YEHNEM
CUNIMKOHOBBIX) Macna.

HeT cmbicna B MCNONb30BaHWKM Macen
C NpUCagKamu, yBennyuBaoWwmnmm
BA3KOCTb Macna.

AKTyanbHblit nepeyeHb
PEKOMEHA0BAHHbIX K MPUMEHEHMIO
Macen MOXHO 3aTpeboBaTh

no TenedoHy:

+7 (495) 737-76-60





