MULLEBAA NMPOMBbILLIEHHOCTbD = N26 2008

PerynAaTtopbl fjaBneHuA
Mankenberg (fepmaHus)

LJ1A TEXHONOMMYeCKnx NpoLieccos B
NYLLIEEBOU MPOMbILLIEHHOCTA

Perynsitopbl AaBNeHUss — 3TO He TONbKO 6a30BbI 3NIEMEHT MPAKTUYECKM J0OOW TEXHOMOMMUYECKOW U
WNHXXEHEePHOW CUCTEMbI, HO 1 OAVH M3 Hanbosiee OTBETCTBEHHbIX ee y3/10B. OCHOBHbIMU TpeboBaHMAMMY,
npeabaABAAeMbIMU K apMaType, NPYMEHAEMO B NULLEBOW MPOMbILLIEHHOCTY, ABMIATCA MeXaHNYecKne r
KOPPO3MOHHbIE CBOWCTBA MaTEPUANOB, KaueCTBO 0OPAbOTKMN MOBEPXHOCTEN, KOHTAKTMPYIOLMX CO CPeaoN,
OTCYTCTBMIO 3aCTOMHBIX 30H B KOHCTPYKLMW KJAaMNaHOB U UX NPUCOEAVNHUTENbHBIX 311€MEHTOB. [pn 3Tom
6e3yC/I0BHbIMY TPEOOBAHUAMN ABNAETCA BbICOKAsi TOUHOCTb PErYIMPOBKN 1 HAAEXHOCTb PErynmpytoLen
apMaTypbl.

B HacToALWen cTaTbe Mbl NpefcTaBnsaemM Bawemy BHUMaHMIO perynatopbl gaBneHunsa komnaHum Mankenberg
(TepmaHWA), SKCKIIO3MBHBIM MOCTABLUMKOM KOTOPbIX Ha POCCUICKOM pbiHKe ABnAeTca KomnaHna AQJT.

Komnanua Mankenberg (lfepmanus) 6bina
ocHoBaHa B 1885 rofy, n B HacTosLee Bpe-
MA — 3TO OAWH V3 BefyLiMX €BPOMencKmnx
npovsBoAnTENen perynvpyrowen apmarty-
pbl, obnagartenb YHUKanbHOW TEXHONOrUM
06paboTKN HepkaBeloLwel CTanu, NonyyrB-
e Ha3BaHue «High Grade».

[laHHas TexHONOrus 3aKJoYaeTcsa B Nonyye-
HUW KOPMYCHBIX fieTanein MeTofoM rnybokom
BbITSXKKM 13 JINCTA BbICOKOMIACTUYHOIO Ma-
Tepuana (Hanpumep, Hep<aBewowas CTasb,
TMTaHOBble CMnaBbl M Ap.). DTO no3Bonaer
[OOUTbCA XOPOLUMX MEXAHMNYECKNX CBOWNCTB
MaTepuana, 6e3ynpeyHoro Kayectsa obpa-
OOTKWN MOBEPXHOCTU AeTaneil, ee BblCOKOW
KOPPO3MOHHOWM CTOMKOCTW, a TaK»Ke 3Hauu-
TenbHO 6onee HM3KOW LieHbl MpoAyKUMn no
CpPaBHEHMIO C NNTON KOHCTpyKUKMen (Hanpu-
Mep, 13 uyryHa). imeHHo TexHonorus «High
Grade» cpenana komnaHutio Mankenberg
NNOEepOM Ha pblHKe perynupyloLlen apma-
Typbl B [epmaHum. CNpoc Ha HepkaBeloLyme
KnanaHbl B MUPe MOCTOAHHO PacTeT, U HU
oavH [PYro NpOU3BOAUTENb HE MOXeT
NpeanoXnTb NPoayKUno AN CTOMb WHpPO-
KOro NprvMeHeHs: OT MOJIMPOBAHHOIO pery-

NPYIOWEro KrarnaHa Ans cpef C XKecTKUMU
TMrMEHNYECKMIU TPeGoBaHMAMY [0 pery-
NPYIOLEro K/larnaHa BbICOKON TOYHOCTM 1A
3aBOAIOB MO MPOU3BOACTBY 3JIEKTPOHHbIX
MUKPOMPOLECCOPOB.

CTOWT Takke OTMETUTb MeTof COOPKU Kop-
NycoB KnanaHoB MOCpeAcTBOM XOMYTOBOro
coeflHeHNAa, obecneunBalWNn  NpocToe
o6cnyXnBaHne 060pPyfOBaHUA U ero OTHO-
CcUTENbHO Marnbln Bec. Npu ncnonb3oBaHWUK
[AaHHOTO COeANHEHNA pPacKpbIBatoLWaa CTbIK
Harpyska pacnpefeneHa pPaBHOMEPHO MO
XOMYTY 1 NO3BOJSIAET UCMONb30BaTb JaHHble
KnanaHbl Ha laBneHusx cpeabl Ao 315 6ap.

KomnaHua Mankenberg — 3To npexpe Bcero
NPOV3BOACTBEHHO-VHXXEHEPHAA KOMMAHWS,
MHOTFONETHUI OMbIT PaboTbl MO3BONAET ee
cneyuanmcTam paspaboTtaTb HeCcTaHAAPTHOE
pelweHne nop napameTpbl UMeHHO Bawen
CUCTEMbI, FapaHTUPYya Npu 3Tom besynpeu-
Hylo paboTy obopyaoBaHusa, a yHUbMUKauma
OONbLUNHCTBA feTaneil Npov3BOAMMON ap-
MaTypbl, B TOM YMCJIe U KOPMYCHbIX, MPOW3-
BEeCTW NHAVBMAYaNbHbIV MPOAYKT B KpaTyan-
LIne CPOKMU.
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MonHbIN Npouecc NPoM3BOACTBA, HauMHasA
OT pa3paboTKM U 3aKaHUMBaA BbIXOLHbIM
KOHTpO/IeM, MPOUNCXOAUT Ha COOCTBEHHOM
3aBofie KomnaHuu B T. Jlio6eKk. 3To no3Bo-
nAeT OTC/eXMUBaTb M KOHTPONMPOBaTb He
TOJIbKO KayeCTBO rOTOBbIX MPOAYKTOB, HO 1
NnoAAepXrBaTb CTabWNbHBIN YpPOBEHb LieH
1 Bblep>KMBaTb CPOKM MOCTaBKM. MImeHHO
no3ToMy BOT yxke 6onee 120 net ana mMHo-
rux cneuvanuctos umsa Mankenberg ctano
CMHOHVMMOM KayecTBa B CaMOM LUMPOKOM
CMbICJ1e 3TOro CoBa.

Hapspy c eBponenckum ceptnduxkatom co-
oTBeTCTBUA cTaHAapTy I1SO 9001:2000, o60-
pynoBaHue Mankenberg ceptuéduryuposaHo
B cucteme FOCT P 1 umeeT Heobxoavmyto
pa3peLunTenbHy U TEXHUYECKYIO JOKYMEH-
Tauuto, BK/oYas paspelleHne PoctexHagso-
pa v rurneHnyecknii ceptudmrKar.
Mpown3BoacTBEHHas NMHEMKa KOMMaHUu
Mankenberg BkniouyaeT B cebs pasnuyHble
TUMbl PErynaTopoB [ABJIEHUSA U YPOBHS,
BO3[lyXOOTBOAUMKOB, @ TaKKe aKCeccyapoB
Ans Tpy6onpoBoAoB (GunbTpbl, CMOTPOBbIE
CTeKkna, pene pacxofa, MomMiaBKoBble Bbl-
K/oyaTenu u MHOroe Jpyroe).

Perynatopbl gaBneHus npAamMoro Oencreus
He TpeObyoT AnsA paboTbl BHELWHNX NCTOYHN-
KOB 3Hepruu, npefHasHayeHbl Anda nogaep-
XaHVA B CMCTeMe MOCTOSIHHOrO [aBleHus
cpeppl. Mo cpaBHEHMIO C perynsTopamm He-
NpPAMOro AencTeuaA (C 3NeKTPO- NN MHEBMO-
NpPOBOAOM) OHV 06N1aflaloT 3HAUNTENBHO 60-
nee BbICOKOW TOYHOCTbIO, ObICTPOAENCTBUEM
1 HafeXHOCTbIo. [03BONAIOT NoaAepXnBaTb
faBneHue go 500 6ap c TouHocTbio Ao 0,0001

6ap. YcnoBHbIl npoxof KnanaHos — go 800

MM, BO3MOXHbI CreLuasnibHble UCMONHEeHNs

ONs MULLEBbIX U CTEPWUIIbHBIX cpef, HedTr 1

rasa, XMMUYeCckn arpeccuBHbIX U ALOBUTHIX

BellecTB. BO3MOXHbl MCMONHEHUA C MATKN-

MU, MeTa/yIMYyeCcKMM 1 TBepAOCIIaBHbIMU

cepnamu. MNpy 3TOM B KauecTBe perynupy-

IOLLEero 3fieMeHTa MOXET WCMNOb30BaTbCA

MembpaHa, nopleHb Uy cunbpoH. Komna-

HUA NPOU3BOAUT CleayioLme TUMbl peryns-

TOPOB AaBJIeHNs:

B peAyKUUWOHHble KianaHbl (perynsatopsbl
nasneHus «nocne cebsA») npegHasHa-
YeHbl Ans noafepaHna NOCTOAHHOMO
[aBNEHMA Ha BbIXxofe M3 KnanaHa. Mo-
ryT NPUMEHATbCA KakK ANiA MOHWXKeHUs
[aBNeHus, Tak U ANA BblpaBHMBAHUSA
nepemMeHHOro aBJieHus.

B fepenyckHble KanaHbl (perynsatopbl
JaBneHus «ao cebs») npeaHasHauyeHbl
Onsi nopAepKaHWa MOCTOSHHOrO [aB-
neHus nepep KnanaHom. Hanbonee pac-
NpOCTPaHeHHble NPUMeHeHNA JaHHOTO
KnanaHa — ans noanepKaHusa nocTosH-
HOro NoAnopa v Afs 3alnTbl HACOCOB.

B perynsaTopbl BakKyyma MO3BONAT NoA-
[EepXrBaTb B CUCTEMe 3apaHee 3afaH-
HYI0 MOCTOSHHYIO FNMy6KHY BaKyyMa.

B perynsTopbl Nepenaja faBfeHuns npesd-
Ha3HauyeHbl s NoAAEepKaHWsA MOCTO-
AHHOrO nepenaga [aBfeHVs NPU W3-
MEHSALEMCS BXOAHOM WU BbIXOAHOM
ZaBleHnN.

B perynsTopbl AaBfeHUs CreuunanbHoro
npumeHeHus. K 3Toi rpynne oTHOCATCA
BCE perynsaTopbl AaBfieHus, KoTopble
cneuunanbHO  CNPOeKTUPOBaHbl  Mof
KOHKpeTHble Mapame-
Tpbl 3aKa3umrKa (Hanpu-
Mep, aBapuiHble n30-
nupylowme  KnanaHbl,
KOMMeHcaTopbl  CKau-
KOB [aBNeHus).

CneuunanbHo Ana MuLeBbiX

NpoVi3BOACTB KommnaHus

Mankenberg npoussoaut

perynsTopbl aaBneHusa CIP/

SIP ncnonHeHuin 6e3 3acton-

HbIX 30H C TpebyeMol wepo-

XOBATOCTbIO MOBEPXHOCTEN

(mo Ra 0,2 mKm) 1 cneumanb-

HbIMV TUMAMK MPUCOENHN-

TesIbHbIX 3IEMEHTOB.

N26 2008 = NMULLEBAA NMPOMbILLUJIEHHOCTb

OpHUM 13 HanpaBeHN AEATENbHOCTM KOM-
naHvy Mankenberg siBnsieTcsa Npon3BoACTBO
cneuuanbHbIX KnanaHoB ans obecrnevyeHus
6€30MacHOCTN  TPAHCMOPTUPOBKN  KMUAKO-
cTeln no 6onblum Tpybonposodam. [laHHoe
o6opyaoBaHMe NO3BOJIAET 3aWUTUTD TPY6O-
NpOBOJ OT Pa3pyLUEHUs MPU PE3KOM 3aKpbl-
TUU 3amnopHbIX 3NeMeHTOB Tpybonposoga
1NV OCTaHOBe Hacoca.

MonnaBKoBble KNanaHbl NpeAHa3HauYeHbl A
NnoAAepKaHUA NOCTOAHHOIO YPOBHA XKULKO-
CTV B €MKOCTU, NPV 3TOM OHW MOTyT nn6o
3aKpbIBaTbCA, MO0 OTKPbLIBATLCA NPU NOBbI-
LeHMN YPOBHA. [laHHble KnanaHbl COCO6HbI
nepekpbITb faBneHna fo 40 6ap u umeloT
MaKCMManbHbIA YCNOBHbIA npoxog 400 mm.
MpocTaa KOHCTPYKLUA perynatopos No3so-
NAeT NIerko YycTaHaBfMBaTb, SKCMNyaTUpO-
BaTb M 06CnyXmBaTb X B N0OOW cucteme.
Bo3MoxHa nmocTaBKa MOMMaBKOBbIX Krana-
HOB CJIOXKHOW KOHCTPYKLWM, Hanpumep, Ans
eMKoCTeln nof AaBneHnem, ¢ 6/10UHON KOH-
CTPyKUMel NoniaBkoBoro npueBoga, nNuiot-
HbIM yNpaBfieHNEM.

ABTOMaTMYeCKNe BO3YXOOTBOAUMKMN Npea-
Ha3HaueHbl [N YyAaneHua BO3Ayxa WM
OPYrvX ra3oB M3 XMAKOCTEW, a TaKXKe Ans
3anycka Bo3flyxa B CUCTeMy Mpu ee ocylle-
Huw. MyckoBble BO3YyXOOTBOAUMKM NpeHa-
3HaueHbl 419 0TBOAA 6OMbLIOro KonnyecTsa
rasa npuv HeboNblUNX AaBNEHMAX B CUCTEME.
Bo3gyxo0TBOAUMKYM MOCTOAHHOIO AeNCTBUA
yaansaooT Hebonblwye o6beMbl NPU OTHOCK-
TenbHO O6onbWwKX fAaBneHusx. Bosgyxoot-
BOAUUKM ABOMHOrO AENCTBMA BbIMOMHAIT
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06e onvcaHHble GyHKLMU. BO3MOXKHO 13ro-
TOBJIEHNE BO3JYyXOOTBOAYMKOB C YCJIOBHbIM
npoxogom Ao 300 mm AnA cuctem gaBfieHu-
em [0 63 6ap.

[lnAa nonnaBKOBbIX KNAnaHoB ¥ BO3AYXOOT-
BOJUMKOB TaK>Ke BO3MOXHbl UCTIOSTHEHVS ANS
0060 CTepUsIbHbIX Cpef ¢ Tpebyemoii wepo-
XOBATOCTbIO MOBEPXHOCTEN 1 CreurasnbHbIMU
NpVCoOeAVHUTENBHBIMY 3MIEMEHTaMK (Hanpu-
mep, Tri-clamp, «MonoyHas raka» u T.4.).

QunbTpbl NpeAHa3HayeHbl A5 3aWmTbl 060-
pyZoBaHMsA 1 apmaTtypbl (Hanpumep, pery-
NATOPOB [aBNEeHWs)) OT TBEPAbIX YacTul,
B3BELUEHHbIX B cpefe. Mcnonb3yloTca Kak
npy nycke CUCTEMbl, TaK U B mpouec-
ce paboTbl. OUALTPYIOLWMIA SNeMeHT
¢dunbTpoB Mankenberg pacrnonoxex
nepneHAnKyIspHO NMOTOKY 1 NMeeT
6onbluylo nnowWwanb MOBEPXHOCTH,

yTO no3BonseT obecneumBaTb He-
6onbluoN nepenaj [HaBneHVA Ha
dunbTpe Npy HeboMbLUMX AYerKax
CEeTKM, a Take 6osblion 06bem Npo-
CTpaHcTBAa ANA cbopa B3BELUEHHbIX
yactuu. Bo3mokHa noctaBka ¢unbTpom
ycnoBHbIM AgnameTtpom [ly 1000 mm Ha
[aBneHus cpeabl Ao 500 6ap.

CMOTpOBble CTekna npefHa3HayeHbl
INsi BM3YasIbHOTO KOHTPOJSS CBONCTB 1

OVNHAMUKK cpefibl B TpybonpoBoge Hemno-
CpeAcTBEHHO B npouecce paboTbl CUCTEMDI.
CMOTpOBbIe CTEKIA C MHAMKATOPOM pacxofa
NMO3BOJIAIOT TaK>Ke OLLEHNTb PAacxo cpefbl.

Perynupytowme knanaHbl Mankenberg pa-
60TaloT Ha 3aBOJAX M MPOMBbILLIEHHbIX 00b-
eKTax Bo Bcem mupe. Ha poCccUmnckmnin pbiHOK
obopynosaHne Mankenberg noctaBnserca
OTHOCUTENIbHO HEe[aBHO, HO YXe cerogHs

NMEeTCA MHOXECTBO MOMNOXKUTENbHbBIX OT-
3bIBOB 11 MPOEKTOB C 3TM 060pyAOBaHMEM.
K npumepy, xonguHr «Pepsi Co», npumeHsaeT
npu NPOu3BOACTBE HAMUTKOB YINEKUCbIN
ras, BblCOKMEe TpeboBaHUSA MO [aBNEHMIO
KoToporo ob6ecrneynBaloTCA MNpU MOMOLLM
pefyKUMOoHHbIX KnanaHoB DM652, DM505,
DM502. Ha napoBbix BeTKax B 06Bs3Ke Cu-
cTeMbl Ha 3aBopax «JlebegaHcKuiny n «Kam-
NMOMOC» CTOAT pPeAyKUMOHHble KnanaHbl
Mankenberg, a Ha «[JbiMoBCKOM KonbacHom
NPON3BOACTBE» YCTAaHOBJIEHbI MOMIaBKOBbIE
KnanaHbl 13 HepaBetowen ctanm NVI8.
[aHHbIN CNNCOK MOXHO MPOAOIKNTD.

Ho nomumo pedepeHca BaKHO OTMETUTH TOT
baKT, UTO NPOU3BOLCTBEHHDIN U NHXEHep-
HbIVi OMbIT NPON3BOANTENA B COYETAHUN
C BbICOKMM YPOBHEM CepBuCa, Npej-
naraembiMm Komnanuen ALJ], a Takxe
3HaHUAMY CneurancToB KOMMNaHUm
ABNATCA, 6e3ycsIoBHO, 3an0orom
yCnewHoro BHefpeHua ob6opyno-
BaHMA Mankenberg Ha poccuiickui
PbIHOK.

Ha cerogHAWHNIA MOMEHT 6GONbLUMH-
CTBO CTaHAAPTHbIX NPOAYKTOB U3 LIMPO-
Kol nuHenkn Mankenberg MoxxHO npro6-
pectn co cknaga Komnannmn A1J1 B Mockse,
1 B BydyLiem 3TOT Cnucok 6yaeT Nulib pac-
LWMPATHCA.
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