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SINMD  HEINRICH WAGNER SINTO
FEHPUX BAFTHEP CUHTO

HWS B PD u CHI:

Ten.: (095) 907-50-00, 907-52-90,
907-52-55, ¢dakc: (095) 907-21-50

e-mail: hws-moscow@nin.ru
www.wagner-sinto.de

OBOPYOOBAHUE 21 BEKA

HWS - 6onee 77% npou3BOaUMBbIX
B MUpe PoOpMOBOYHbLIX JIMHUMN,
LLeXOB NoA KoY

KOMIUJIEKCHBIE NMOCTABKM
JINITEAHOIO OBOPYAOBAHUS
N3 rEPMAHUA

CEMWATCY-NPOLIECC, SEIATSU-PROCESS

JInHun «cbipoin» necyaHom popmoBku (MMC). Cnoco6 ynnoTHeHUs — BO3AYLUHbIA NOTOK+
npeccoBaHue (Cenarcy-npouecc). MawmHbl 6€30MN04YHON roOpU30OHTaNIbHON POPMOBKM.
JInHMM BakyyMHO-nneHo4yHou dopmoBKkMu (V-npouecc). 3aiMBOYHbIe YCTPOMNCTBA.

OT/IMBKU AJ19 XENe3HOW Aaoporun OT/INBKU BEHTUNEN U 3aBUXEK

nony4YeHbl Ha IMHUA BaKYYMHO-NIEHOYHOU (POPMOBKHM

Ha sasoge NISSHA WASINO STEEL CO, AnoHus

otnmeku MO BAKYYM-NMPOLUECCY
CAMbIE KAYECTBEHHBIE W CAMBIE AELLEBbIE
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E.H. Bynaros (SBA0 «ABTOTEKC», Mocksa)
MopgepHusauusa nUTenHbIX NPOU3BOACTB
apMaTypHbIX OTNMBOK B cTpaHax BocTo4Hon EBponkl

«be3 Tpybbl HamM BceM

«Tpyb6a coscemy,

HO HeT Tpybbl 6e3 3aABUXKN U BEHTUNAY.
CoBpemeHHVK, HeqhTerasoByiK

PocT cnpoca Ha BbICOKOKa4YeCTBEHHblE apMaTypHbIe
OTNMBKM NpeanonaraeT MoAepHU3aUmnlo BCEX NIUTENHBIX
MPOV3BOACTB U CO34aHME MPUHLMNNAIbHO HOBbIX, OCHa—
LLIeHHbIX CaMbIM COBPEMEHHbLIM 060PyLO0BaHNEM Ha YPOB—
He TEXHOSIOMMYECKOr0 NMPOPLIBA, YTO YXKE 1 MPOVCXOANUT Ha
psife nepenoBbiX 3aBOA0B W NpeanpuaTuin. [aHHas TeH—
LeHUMs NOATBEPXAaeTCA Kak OMnbITOM MNOCTaBOK COBpe—
MEHHbIX aBTOMaTUYEeCKMX (DOPMOBOYHbLIX MUHWUA INPMbI
HWS (FepmaHuns), cTepxHeBbIX MaLlMH 1 o6opynoBaHus
hmpmbl Laempe (TepmaHus), Tak 1 pocToMm, B LiEENOM, BCe—
ro o6bema nmMnopTa obopynoBaHua U3 'epmaHn ona 3a—
BopoB Poccuu, KazaxctaHa 1 YkpanHsbl.

CnepyeTt ocob0 OTMETUTbL, 4TO Npobnema Npon3Boa—
CTBa OTNMBOK, a8 TeM Bonee Ka4ecTBeHHbIX, ByOeT 3atpa—
rMBaTb CaMble PasHble OTPacy pearnbHo 3KOHOMUKM. Cr—
Tyauusa oCTporo gemumta apMaTypHbIX OTIMBOK aHano—
rMyHa npobrnemam c XenesHoOOoPOXHLIMU OTIMBKaMMU
2002-2004 rr. Torga, Hanpumep, tupmon Laempe B
Cpo4HOM nopsiake 6bI0 NOCTaBMNEHO W 3aryLLEHO B Npo—
13B0ACTBO 0KOSO0 15 CTepXXHEBbLIX MaLUMH Ha KpemeH4yr—
ckom cTanenutenHoM 3asofe, «pomTpakTope-TTpomnn—
Te» (Hebokcapsbl), Cymckom «LleHTponuTe» ans npomssop—
CTBa CTEPXXHEW, BCEro TONbKO AN ABYX HAUMEHOBaHWN 0T~
NMBOK — «pamay 1 «bankay, nocne 4ero npobnema naro—
TOBMIEHWSI CTEPXXHEN AN1A AaHHbIX OTIMBOK Bbina peLueHa,
1 yOanock I0Kan“3oBaTb KPU3NC B XXENE3HOLOPOXXHOM OT—
pacnu. Kpome Toro, B koHue 2005 r. Ha «[lpomTpakTope—
[MpomnnTe» yKe 3anyLieHa B NPOM3BOACTBO NMHUA BaKy—
yMHO—MneHo4Hon chopmoskn thupmel HWS gna npons—
BoacTBa 20 T/4 BCE TeX Xe CTanbHbIX XEene3HoLopoX—
HbIX OTNNBOK («pama BokoBan» 1 «banka HagpeccopHasay).
Ha Cymckom «LleHTponuTe» aHanornyHasi BakyyMHO—Mne—
HOYHasA NHWS (AN NPOM3BOACTBA XXENe3HOLOPOXHbIX 0T
NNBOK) HAXoOMTCHA B CTaAMM MOHTaXHbIX paboT (pa3mep
onok 3000x1800x500 mm). /1 cerogHst B NUTENHOM NPo—
nasofcTee, 6eccnopHo, nuavpyeT 3asof «pomMTpakTop—
MpomnuTy. Ho mpy aTom HeobxoAMMOo NMOMHUTB, YTO 38—
BOAOB Mo Npov3soacTBy apMmaTypbl B 50 pas 6onbLue, Yem
3aBOA0B M0 M3rOTOBMIEHMIO YKA3aHHbIX XENe3HOOA0POX—
HbIX OTNMBOK, @ 3HAYWT, ¥ pa3max MoAEpPHM3aLUN 3TUX NN—
TEMHbIX NPON3BOACTB OYAET HA NOPSAAOK BbiLLE.

B kavecTBe aprymeHTa B nonb3y MOAepHU3aLmm
MO>HO MPUBECTN MaKpPO3KOHOMWYECKME UTOM MpoLLen—
Wwero roga. Hanpumep, »MnopT MaLLnH 1 060pyRoBaHNA B
Poccuto 3a 11 mecsaues 2005 r. ysenuuunca Ha 42,4%
Mo CpaBHEHWIO C aHanorn4HeiM nepuogom 2004 r. n co—
ctaBun 36 mnpa. 107,4 mnH. gonn. AHanornyHbIn pocT
MMMOPTa MaLUWH 1 060pyAOBaHNS, BKNOYas NUTENHOE,

6bin 3achmkenposaH 1 B 2004 r. otHocutensHo 2003 r.
3T0 noaTBEpPXAaeT fONrOBPEMEHHOCTbL M YCTOMHYUBOCTb
NMPOLECCOB MOAEPHN3ALIMN NMPON3BOACTB NyTEM aKTUBHbIX
NMocTaBOK 1 BHEOPEHWSA MMMOPTHOro obopygosaHus. [MNpo—
LEHTbI M0 HEMELKNM KPeaUTHbIM NUHUAM CYLLIECTBEHHO
YMEHbLUMIINCB, YTO 06ecneymBaeT OOCTynHoe MHaHCU—
poBaHWe NMPOEKTOB MOCTABOK COBPEMEHHOMO UTENHOMO
o6opynoBaHuA.

3KcnepTbl MEXAYHAPOAHOM KOHCANTMHIOBOM KoMMa—
Hun AT Kearney B gekabpe 2005 r. nogTBEpAnnu, 4to
Poccua Bowna B LwecTepky cTpaH, Havbonee npyBneka—
TeNbHbIX ANA NPAMbIX MHOCTPaHHbIX MHBECTULINI, XOTH eLLEe
B MapTe Poccusa 3aHMmana toneko 11-e mecto. B gaH—
HOM peTuHre 1—-e MecTo YeTBEPTbI FOf NOAPSA 3aHU—
maeT Kutan. Ha 2-m mecTe IHgua, KoTopor yaanoch 0To—
osuHyTE CLLIA Ha 3—e mecTo. Benvkobputanuna nogreep—
auna ceoe 4—e mecTo. [NonbLua HeoXnaaHHo 3aHsana 5—e
mecTo, Poccuss — 6—e mecTo. KoHe4Ho, BCe Mbl paccym—
ThbIBanM OOCTUYb 3TOr0 YPOBHSA U faxe onepeauts Kurtanm,
a Tem 6onee VIHOuo MHOro NEeT Ha3ag, eLle B Havane ne—
PECTPOVKM, 0OHAKO, K COXarneHuo, 3KOHOMWKa pa3BrBa—
eTCA N0 CBOMM 3aKOoHaM. [1oBbILLEH MHTEPEC MHBECTOPOB
BoO6LLE K pbiHkam B BocTouHon EBpone — BeHrpua 3aHsna
11—e MecTo No NHBECTULIMOHHOM NpyUBReKaTensHocTH, He—
xvs — 12-e, PyMbIHns — 25—e. 3anagHoeBponenckre cTpa—
Hbl HA0BOPOT YaCTUYHO YCTYNWUAN CBON UHBECTULIMOHHbIE
nosuummn. «3a 2005 r. Bnepsble B POCCUNCKON NCTOPUN
MPUTOK YacTHOro Kanutana NpeBbICU OTTOK...» — ckasan
BuLe—npembep A DKyKOB Ha COBELLaHWUM C YneHamu npa—
BuTtenbcTBa 16.01.2006 r. PeanbHble NpU3Haky 0Xxmene—
HVS 1 YCTONYMBOWM CTabunmMaaumm MakpoaKOHOMUKIL OakoT
pJononHuTenbHble rapaHTum Ha 2006 . ans gansbHenwero
pasBUTUS 3KOHOMVIKW 11, ECTECTBEHHO, CPOYHOM MOAEPHU—
3aUMm MaLLMHOCTPOEHNSA 1 6a30B0ro NUTENHOro NPOM3BOA~
ctBa B Poccum v gpyriix ctpaHax BocTouHon EBponbi.

CrapT MopepHM3aunmn NUTERHBIX NPON3BOACTB
Poccun n YkpauHel

MMepe4yncnvm HemMHorve 13 3aBOJO0B, KOTOPbIE YXe
oceHbto 2005 r. cmornu 6bICTPO [OCTMYb [OCTATOYHO
BbICOKMX KOHKYPEHTHbIX MPENMYLLECTB N0 CPaBHEHWIO C
LPYrMU NUTEAHBIMU NPOU3BOACTBAMM, U3rOTOBMSHOLLN—
MW aHanornyHble apMaTypHble OTIUBKMU:

+ Mypomckuin 3aBog Tpy6onpoBogHoM apMaTypsl.
[Tpon3BOACTBO BEHTWUNEN 1 3aaBUXKeK AnameTpoM ot 50
po 250 mm. Cnoco6 narotosnenus popm — Cenauy—npo—
uecc no nateHty HWS (Bo3ayLUHbIN NOTOK + NpeccoBa—
Hue). TexHonorus MNIC («ceipas» necyaHas cMeck ¢ 6eH—
TOHWTOM). ABTOMaTK4Yeckast (POpPMOBOYHAA NNHUS (DUPMbI
HWS n cTepxHeBble MaLumHbl chvpMbl Laempe 3anyLe-
Hbl B Npon3BoAcTBO B okTabpe 2005 r. Pasmep onok nu-
Hum 1150x950x400+50,/300 MM, cTanbHble OTAMBKMN.

+ BnaroselueHcknin apmaTypHbeii 3asog. [Mpons—



Puc. 1. MNnasunbHoe (&) n hopmosoyHoe (6) o6opynoBaHmne Lexa ZETKAMA

BOACTBO BeHTUNEN 1 3agsuxek guametpom ot 50 go 450
MM. TexHonorus BakyymMHo—nneHo4Hon hopmosku (V-
Process). BoinonHseTcs KOHTPaKT, 3aKHOYEHHBIA B CEH—
Ta6pe 2005 r., Ha NocTaBKy MonyaBToMaTUyeckon hop—
MOBOYHOM nuHUK cprpmbl HWS. Pasmep onok nuHum
1500x1500x900,/500 mm 1 1500x1500x380,/300
MM, CTasbHble OTNBKMW.

¢ OAO «LleHTponuTy, r. Cymsl. [Mpon3BoacTBO KOp—
nycoB BeHTUNEen 1 3agsuxek guametpom ot 300 go 1400
MM. TexHonorus BakyymMHo—nneHo4Hon opmoBku (V-
Process). 3anyLieHbl B nponssoactso (Hosbps 2005 r.)
aBTomMaTmyeckas hopMoBoYHan nuHua cmpmel HWS un
NATb KOMMMEKTHbIX CTEPXXHEBbIX LIEHTPOB thrpMbl Laempe.
Paamep onok nuHum 3000x1800x500,/500 MM un
3500x2500x500,/750,/900/ 1250 mm. CtanbHble u
YyryHHbIE OTIMBKMW.

Ha cerogHsawwHunin geHb Mypomckuin 3aBof, Npor3Bo—
OMT NpyMepHo 12 Tbic. eA. NpoMapMaTypbl B MecsL, a bna—
roBeLleHckmn — okono 7 Teic. CneyeT oTMeTUTb, 4To Cym—
ckon «LleHTponuT» BnNepeble Ha NMOCTCOBETCKOM MpPO—
CTPaHCTBE MOXET M3roTOBUTb KPYMHbIE apMaTypHble 0T—
nueku, Bkntovas DN1400, B ycnosusix aBToMaTn3vpoBaH—
HOro NPOM3BOACTBA. YKasdaHHble 3aB0Ofbl ABNATCA NPO—
N3BOAMTENSMU KQYECTBEHHbIX @pMaTypHbIX OTIMBOK Ha
6a3e camoro coBpeEMEHHOro NMTenHoro o6opyaoBaHus u,
BO3MOXHO, ByayT caMbIMU CUMbHLIMU KOHKYPEHTaMU Mo
noctaBkam apmaTypbl B cbope Ana onpefneneHHbIX cek—
TOPOB 3KOHOMUKM (3HEPreT1Ka, KOMMYHabHOE X038MCTBO,
HehTera3oBas MPOMbILLIEHHOCTb, CTPOUTENBCTBO, BOAO—
npoeog v T.4.) [1-12].

«KypraHmaLwusaBsogy, MMes NpOM3BOACTBO CTanbHbIX
OTNMBOK Koprycos apmatypel, yxe ¢ 2001 r. ycnewHo
MPUMEHSIET CTEPXHW, N3roToBNseMble AMUH—MPOLECCOM
Ha cTepxHesom aBTomaTe Laempe. LLInpoko nssectHoe
1 NPU3HAHHOE BCEMYW MOKYNaTeNnAMU Ha pPbIHKE apMaTty—
POCTPOEHUSI KAYECTBO OTNMBOK BEHTUNEN U 3aOBUXEK
nponssofacTea «KypraHmalwuzaBogay fokasbiBaeT 6ec—
CMOpHbIE MPEUMYLLIECTBE MOAEPHU3ALINN NIMTENHOrO Npo—
N3BOACTBA MNyTEM BHEeAPEHUSA CaMblX COBPEMEHHbIX 1 Bbl—
COK03(Q(hEeKTUBHBIX TEXHOMOMN.

MopepHu3auusa nponsBoacTBa

tmpmbl ZETKAMA, MOJNbLUA
®Pupma ZETKAMA cneumannanpyeTcst Ha N3roToB—
NEeHUV apMaTypbl U UMeEeT CBOe COBCTBEHHOE NUTENHOE

NPOV3BOACTBO B Scinawka Srednia. 3a—
BO[ NPON3BOANT NUTbIE 3aroTOBKN 13 ce—
pOro 1 BbICOKOMPOYHOrO YyryHa, a Takxe
M3 YyryHa c nnacTMH4yaTbiM rpaguTom
bnarofapsi COBpEMEHHbIM TEXHONOrNAM
nonyyeHunsi cnnaeos 1 hopmosku (prc.1).
MNonyyeHHble oTnmBKK (pyc.2) sBnaTcs
6a30BbIM 3MEMEHTOM B Liernoyke n3ro—
TOBMIEHUA NMPOMBbBILLMIEHHON apmaTypsbl
Zetkama, koTopas NocTynaeT B NPogaxy
y>Xe nocne MexaHoobpaboTku B BULE ro—
TOBbIX COBPaHHbIX BEHTUNEN U 3afBUXEK
KaK Ha BHYTPEHHWI, TaKk 1 Ha LLUMPOKUNA,
Honee KpeaUTOCNoCobHLIN MexayHapoa—
HbI PbIHOK.

IlutenHbin uex paboTtaet B BuAe npoheccuoHansHo
CO30aHHOM M OTNaXEeHHOW CUCTEMbI U BKIOYaET:

* TeXHM4Yeckoe 6t0po M0 MPOEKTUPOBAHUIO MOAENEN;

* OTOEN N3roTOBMEHWA MOAENEN U3 Aepesa 1 NnacTvika;

* MNaBuUIibHOE OTAEeSieHNe CO COBOEHHOW TUTENbHOMN
WHOYKUMOHHOM nedbio 2x1T 1 BarpaHKow ¢ ropsymim
LyTbeM 1 060oraLleHnemM KNCIIopoaoM;

e OfHy aBTOMaTUYEeCKY 6e30M04HYI0 (HOPMOBOYHYHO
nunHmio (chopma 610x508x130-200,/130-200 mm,
mop. FBO IIIS, donpma HWS. 3anaTeHToBaHHbIN crio—
co6 ynnotHeHusa hopm — Cenauy—npouecc (BospyLu—
HbI MOTOK + ABYXCTOPOHHEE MPeccoBaHue);

* 0fHY aBTOMAaTM4YeCKyt (DOPMOBOYHYIO NIMHMIO, OMoKa
1000x800x350,/300 MM, hopMOBOYHbIZ aBTOMaT
HSP-3D (dhmpma HWS) ¢ 3an1Bo4HbIM yCTPONCTBOM.
Cnocob narotosnerHuns copm — Cenauy—npouecc
(BO3aYLUHbIN NOTOK + NpeccoBaHue);

* aBTOMATMYECKYH CUCTEMY CMECEMPUrOTOBIIEHNS C
TypbocMecuTenem 1 oxnaguTenem cMecw;

* Y4aCTOK WU3rOTOBMIEHWS CTEPXXHEN C aBTOMAaTOM N3—
rOTOBIIEHUS CTEPXHEN B XONMOAHBIX ALLMKAX;

* y4aCTOK OYMCTKMN 1 FPYHTOBKM OTIIMBOK.

B 1998 r. Ha cdmpmy ZETKAMA 6bina noctaeneHa
nepsas hopMmoBoyHas malumHa FBO-IIIL nponssogutens—
HocTblo 120 dopm,/Hac nponssogcTea kKoHuepHa SINTO
(pnc.3). MakcumaneHasi CKOPOCTb U3roTOBNEHUSI OLHOW
thopmbl 6e3 npocTaHoBkK cTepxHen coctasnana 30 c.
MaluvHa ocHalleHa yCTpocTBOM ynpaBneHns Siemens.
Pacxop necka B 4ac coctasun makcumym 23 1/4. B 2002
r. ompma HWS (koHuepH SINTO) nony4mna v BeinonHuna
3aKas Ha U3roToBNEHNE MOAEPHU3NpoBaHHo Bepcumn FBO
lIIS. Otnnuve oT npeabigyLLen Mogen CocToMT B ONTUMU—
3auum CKopocTy hopMoBKKW ofHor chopMmebl o 21,1 ¢ 6e3
MPOCTaHOBKM CTEPXXHEN. YBENNYEHa NPOM3BOANTENBHOCTb
o 170 dhopm/Hac. Pacxop necka yBenuyeH oo 33 T/4.

HoBoe nokoneHve 6e30Mo4HbIX (DOPMOBOYHBIX Ma—
wnH ompmbl HWS cepumn FBO, koTopoe oTnn4Ho 3apeko—
meHposano cebs Ha dhvpmve ZETKAMA v Ha gpyrux 6onee
4em 250 z3aBopax CLUA, AnoHun, EBponkl, oTnnyaeTcs,
npexpae Bcero, 6eCCnopHeIMU NperMyLLecTBamMun, 06yc—
NOBAEHHBLIMU MPUMEHEHVEM HOBbIX TEXHOMOTMN 1N TEXHN—
Yyeckux pelueHurn. Tak, cnegyeT 06paTvTb BHUMaHKE Ha
cnepyroLme rmasHble 14 npeumyLlecTs, 6narogaps KOTo—
pbiM, 6e3onovHas popmoBoyHasa MmatumHa FBO ctaHoBuT—



Csi BHE KOHKYPEeHLUUM:

e NHWS paboTaeT Ha obbl4HON dhop—
MOBO4YHOM CMeCW C 06bl4YHbIM 6eH—
TOHUTOM 6e3 [OMONMHUTENBHbIX TPe—
60oBaHWM kK cMecK (B 0TNnYMe OT aHa—
norosj;

komnakTHa: 3185x3830 mm (dhop—

Ma 600x500 mwm), 4542x5770 mm

(dhopma 900x700 mm);

BblgaeT hopmy B cbope Co CTepx—

HSIMW, FOTOBYIO K 3a5IMBKE;

MOHTaX NnHUK 6e3 dyHgameHTa

(HanonbHbIM BapuaHT, NocTaBka B

c6ope);
ropu3oHTanbHasa opma cylie—

CTBEHHO pacLUMPSeT HOMEHKNaTypy

OTNNBOK;
npocToTa MPOCTAHOBKM MO6BbIX

CTEPXHEW B rOPU30HTanbHyt0 op—

My;

HU3KME HayanbHble MHBECTULNN

(Npv nonHowm KoOMNNEeKTHOCTW);

neckopgyBHOE 3anofHEeHNE N rMgpaB—

NNYeckoe BCTPEYHOEe MpeccoBaHne

LalT BO3MOXHOCTb NPON3BOANTD

TOHKOCTEHHbIE OTMVBKN C rAybokn—

MV KapMaHamu Nno camoln coBpe-—

MEHHOW TEXHONOrnu;

BbICOKasi MPOM3BOAUTENBHOCTL (A0

180 dhopm/4), ngeansHo To4Has

thopma (HMKakoro «pacLunpeHunsa»

thopmbl), 6onee 4MCTbIE OTAMBKY;

BO3MOXHOCTb PerynMpoBaTth BbICO—

Ty BEPXHEN N HWXHEN nonydopm

(MVHUManbHBIA pacxog cMecK, YHU—

BEPCasbHOCTb, NMOKOCTb; a

BbICTPas CMeHa MOAENbHOM OCHAC—

TKU. HeT Hukakunx 6onToBbIX Coean—

HEeHWIA, NPOCTasi yCTaHOBKAa MOAENb—

HOW NANTbI C aBTOMAaTMYeCKOM K-

cauvewn;

HVXHAS MonoBuHa hopmbl JOCTYNHa OnepaTopy BO

BpemMs paboyero Luuknia MaLlmHbl Ans mnobbix onepa—

Lmi;

* NErkocTb B HACTPoOVKe 1 ynpasneHun. Bce malumHbl
OCHalLLleHbl CEHCOPHbIMM 3KpaHamu (npocToTa npo-—
rpaMMMpOBaHVs, MamMsATb BCEX Mogenen n T.4.);

* MVHUManbHOE BpeMs 0by4eHrs onepaTopoB.

NuHna FBO addekTnBHO paboTaeT Ha cdupme
ZETKAMA, Ho noka 3To HOBUHKA Ansi 3aBO0B Ha Teppu—
Topun 6biBlero CCCP, noatomy Lenecoobpa3Ho Gonee
noapo6HO paccMOTpeTb NPUHLMN ee paboThbl, NpenMyLLie—
CTBa, NMaHNPOBKY, TUMOBbIE OTAVBKM U T.A.

OTnmymTEnBbHOM 0COBEHHOCTLI0 MaLLVHBI SBMAETCS ee
BbICOKaA YNIoTHAOLLEAA CNOCOBHOCTL, KoTopas obecne—
YMBaeT paBHOMEPHY MIOTHOCTb CMECK Aaxe B Hanbo—
nee yganeHHbIX 0T BAYBHOro kaHana 1 3abnokrpoBaHHbIX
BbICTyNamMn Mofenu y4acTkax popMbl. YHVKansHaa 3ana—
TEHTOBaHHasA CUCTEMA perynsauuv AaBneHns Bo3QyLLUHOMo
MoToKa OTKPbIBAET LUMPOKME BOSMOXHOCTY Ans (hopMoB—

6

Puc.3, a, 6. NpocTaHoBKa CTEPXHEN HA aBTOMATMYECKON (HOPMOBOYHON NNUHMN
mopenn FBO B uexe compmbl ZETKAMA

KN CNOXHbIX geTanen ¢ rnybokMMu unv o6LLMpHbIMKU No—
noctamMmn. 3Toro 6bi10 6bl 04EHb CNOXHO A06UTLCA, UC—
nonb3ysa 0bbl4Hble MeTodbl (hopMoobpa3oBaHs.
@PopmoBOYHbIE MaLLWHBI cepun FBO otnnyHo 3ape—
KOMeHpoBanu ceba c MOMeHTa 1x NepBOro NosBNeHNs Ha
pbiHke B 1991 r. OHu HawnM LWMPOKOE NPUMEHEHNE Ha
NUTENHbIX NPEANPUATUAX HE TONbKO B ANOHUN, HO U Ha
LPYrux MexayHapoHbIX PbIHKax, HanpuMep, ToNbKo B
CLUA BHeppeHo 6onee 100 nuHum Ha 6a3e mawwmH FBO.
PaccmoTpum TexHonornyeckuin NpoLecc 1sroTos—
neHvs choopm Ha MawmHe FBO (puc.4).

1. YcTaHoBka OMoKW — NOABUXHOrO 3NeMeHTa KOHCT—
pyKuuy mawmHel (onyckaHue BepxHemn YacTtu)
BepxHsasi onoka onyckaeTcs, 4Tobbl NIOMECTUTbL OBYX—
CTOPOHHIOK MOAEMbHYI0 NANTY MeXAy BEePXHen n
HVKHEN 0ornokamu.
2. NoBopoT cobpaHHbLIX OMOK B BEpTMKanbHOE Mo-—
noxexuve
BerHﬂ‘r‘l N HVDKHAA OMOKKW, MeXay KOTOPbIMWA HaX0o—
ONTCA ModenbHaA nNnnTa, NoBOpavYMBaOTCA 40 NoJjio—
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1. Onyckanne
: BEPXHEI YacTu

BO3BPALLAKTCH B UCXOOHYIO MO3MLMIO C
rOPV30HTamNbHbIM NONOXEHUEM.

7. MNpoTsaxka MoaensHon NAUTbI
BepxHaa 4acTb onoku nogHUMaeTcs,
BEPXHAS 4aCTb MOAENbHON NANUTLI OTAE™
nAeTcs 0T OpMbl. 3aTEM HUXKHSAS YacTb
MOZENbHOM MANTbI NPOTArMBaeTCcs 13
HVXKHEN YacTy hopMbl.

2. MoBopoT ook
B BEPTUKAJIbHOE
Onioxerine BHelwHe dopmoBoYHas malumHa
BbINOMHSET Te Xe hyHKLMK, YTo 1 ntobast
thopMoBOUHanA NMHKSA, BbldaBas yXXe ro—
TOBYIO K 3anmBke chopmy B cbope (puc.5).
O6was xe nnowagb ropasno MeHblue
nnowagn, 3aHnmaemorn )opMOBO4HOWM
MaLLVHOW TPagMLUMOHHOM 0noYHo hop—
_ MOBQYHOW NMUHWN, JAXE C TEM Xe pasme—
i pom chopmbl. Kpome Toro, nuHMA MoXeT
-.'l—. 6. OGparHbiit KOMMNEKTOBaTbLCA TPaHCMOPTHBIM KOH—
MOBOPOT BENEPOM WM Xe BO3MOXHO MCNONb30—
onoku BaHVe OENCTBYIOLLEr0 3an1MBOYHOIN0 KOH—
Bernepa, Ha koTopbin 13 FBO BbigaeTca
rotosas dpopma. JIMHMA nerko MoHTUpy-

7. Nogbem
BEpXHEN
Onoku

Puc.4. Texnpouecc narotosneHns hopm Ha mawwmHe FBO

JKEHNA OrokK [BerHﬂﬂ + Mopenb + HUXKHSARA) nog nec—

KoAyBHbIM ByHKEPOM.

3. YcTaHoBKa 1 NoABof NPECCOoBbLIX NAUT

Mocne TOro Kak 4acTu OMOKW NMOMELLEHbI MO Nec—
KOJyBHbIM pe3epByapoM MPecCoBbIe MUTbl 3aHU—
MatoT NO3NUNI0 Y KOHTPNAA0B BEPXHEN VN HUXHEN
oMok. YCTaHOBOYHasA NO31LMA NPeCcCcoBbIX MAUT Ha—
NMPOTUB OMOK MOXET BbITb r’MBKO BbibpaHa Ha aKpa—
He 6noka ynpaBneHus Ansa BbINONHEHUS OAHOr0 13
3-X BapMaHTOB (TONCTbIN, CPEQHWUA, TOHKMI) B CO—
OTBETCTBUU C >XENnaemon TONLLMHON hopMbl.

4. BoapgyLwHbIN MMNYNbC

Pexum Baysa (pexum 1, pexxum 2 1 pexim 3) mo—

eTCs; OHa MOXET bbITb yCTaHOBJIEHA [aXe
Ha HebonbLUNX npeanpuraTunax.

CywlecTByeT uenbin MogenbHbin pag (puc.6) 6e3o—
NoYHbIX (hOPMOBOYHBLIX MaLwnH cepumn FBO.

Heobxoanmo 0TMETWTb, YTO M3rOTOBMEHUE ChIPbIX
nec4aHbix )opm ABnseTcs, 6e3ycnosHO, cambiM pacnpo—
CTPaHEeHHbIM MPOLIECCOM M3roTOBMEHUS Nec4aHbix hopm
B mupe. KonkypeHuumto [7C MoxeT cocTaBuTb TONbKO TeX—
HOMorvs «BakyyM—TpPOLIECC), aKTUBHO BHeApsieMas B Noc—
negHve rodsl, B TOM 4Yncne 1 Ha Tepputopumn CHI™. [Ina npo—
Liecca M3roToBMeHWs CbipbIX Necy4aHbix opM xapakTep—
HO crefytoLLee:

* BbICOKME 06beMbl MPON3BOACTBA;

* HU3KVE NPON3BOACTBEHHbIE 3aTPaThl;

* MPOCTOTa B yNpaBeHN NPOLECCOM.

XeT 6bITb BbiGpaH Ha 3kpaHe ynpasneHus. [ecok no—-

[aeTcs NocpefcTBOM BO3—
LYLUHOMO MMMynbea, 4TobbI
3anonHNUTb BEPXHKK U
HVIXKHIOKD OMOKW MoA Kena—
eMbIM PerynmpyemMsIM faB—
nexHvem. [aBneHuve pery-
NNPYeTCst KOHTPONbHO—UC—
MOSTHUTENBHbLIM Kf1anaHoM.

5. MNpeccoBaHne
Korpa BoyB 1 3anonHeHve
3aKOH4YeHbI, OCYLLIeCTBNA—
eTCA NPeccoBaHne Kak 3a—
BepLUaLLMiA npoLecc yn—
noTHeHust hopmbl. Ha ak—
paHe BblbvpaeTcs oguH 13
pexunmMmoB gaBneHnd [Bbl_
COKWI, CPEQHWI, HN3KNI).

6. O6paTHLI NOBOPOT OMOK
Mocne 3aBepLUeHVs npec—
COBaHWs BEPXHSASA U HUXKHSS
0MoKM C MOJENbIO BHYTPY

Punc.5. CxemaTnyHasa nnaHMpoBKa pacrnonoXxeHus hopmMoBoyHon nuHum FBO
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FBOH  FBOJIA  FBOAV FBO-V
Mogpenb FBO Il FBO Il FBO IV FBOV
A | s
Pazmep CraHpapt Cranpapt | Cranpgapt | CraHgapT
dopmBMM | 500x400 | B00Ox500 | 700x600 | 900x700
(B03MOXHO yBENMYEHWE pa3mMepa hopMbl)

Puc.B. MopenbHbin pag mawwmH FBO

B 2001 r. dimpma HWS noctasuna Ha dmp—
vy ZETKAMA eLue ogHy, HO yXe 0no4Hy dop—
MOBOYHYI NUHMIO ¢ MawimHon HSP-3D (puc.7).
Paamepsbl onok 1000x800x300,/300 MM, npo-—
na3sogutensHocTb DO dhopm,/Hac. Taknm 0bpasom,
nocne pacLUMpPeHnsa NPoM3BOACTBA NUTENHBIN 38—
Bog ZETKAMA mMoXeT npov3BoguTb apmaTypy C
ropasgo 6onee Bbicokm DN, a Takxe cyLlecTBeH—
HO yBENN4UTL 0B6bEMBI €8 NPON3BOACTBA.

AsTOMaTU4eckas nuHMA obecne4nsBaeT non-—
Hbln 06bemM MPOV3BOACTBa OTNMBOK 3aBOAA
ZETKAMA un3 ceporo 4yryHa EN-GJL-200, EN-
GJL-250, n3 Bbicokonpo4Horo 4yryHa EN-GJS—
400-15, EN-GJS-500-7, EN-GJS-400-18-
LT. Bec otnuneok ot 0,5 go 100 «r (puc.8).

MopgepHusauma npomsBogcTea
cdmpmbl UZTEL, PyMbiHuA

AkumoHepHoe obwectso UZTEL Haxopgutes B
r. [noeww b, cneumannanpyeTcs Ha NPON3BOACTBE
1 PeMOHTe apmaTypbl Ana HedhTAHOro obopyaoBa—
HuA (prc.9). Ha 3aBofe, B coBpemMeHHbIx nabopa-—
Topusx, 0becrne4nBatoLLMX COOTBETCTBME NPOQYK—
UMM MexpyHapogHbiM ctaHgaptam I1ISO 9001,
APIBA, 6D, 10D n 111W, paboTtaeT oTaen KoHT—
ponsa kayecTsa. CepTudimkaums ka4ecTsa npons-—
BOAUTCA Mo cornacosanuio ¢ gapmamun AERO Q n
Germanischer Lloyd.

INnTenHbIn Lex ocHalleH aBToMaTU4ecKowm
hOpMOBOYHOM NMHNEN, COBPEMEHHBLIM 060pyA0—
BaHVEM A1 KOHTPOMNA 1 aBTOMaTU3aLMn BCEX TeX—
HOMOrMYECKMX NMPOLIECCOB, YTO MO3BONSET U3ro—
TOBNSATb OTNMBKW N3 Pa3fnyHbIX CMaBoB U CTanm
Becom Ao 2 T. [lpon3BognTeNnbHOCTE NUTENHOrO
uexa coctaenaeT okono 6000 ToHH B rog.

B 1994 r. Ha 3aBog UZTEL 6bina noctaene—
Ha dhopmoBoYHaa nuHua dmpmsl HWS, malivHa
HSP-IIl, paboTatoLyas no texHonorum Cenauy (yn—

noTHeHve hopM BO3ayLLUHbIM MOTOKOM C
rocnegytoLLMM npeccoBaHvem). Paamep
onok 1000x800x300,/ 300 mm. 13y4e—
Hve npouecca Cenaly v NUHWM KOMNa—
HuM HWS B pearnbHbIX YyCnoBusax Npons—
BoAcTBa Ha 3aBofaax UZTEL n ZETKAMA
B CpaBHEHUN C Opyrummn paHee paspabo—
TaHHbIMW NpoLeccamMn ono4Hom dop—
MOBKW [OMONHUTENBHO NMOATBEPAMNIO
cnegylLe npenmyLLecTsa npu n3ro—
TOBJIEHUWN apMaTypHbIX OTIVBOK:

¢ YHuBepcanbHoCTb hOPMOBOYHO—
ro npouecca Cenauy: BO3MOXHOCTb
chopMoBKM NOBbIX feTanen, 0T Menbyan—
Lero huTrHra fo KpynHoro Kopryca ap—
MaTypbl.

¢ BosmoXxHOCTb perynvpoBku yn—-
NOTHEHWS N TBEPLOCTY chopmbl. Bnaroga—
psi 3TOMY CyLLECTBYET BO3MOXHOCTb 13—
roToBrneHvs 6onee «Msirkony nonycopmbl
BEpXa, 4YTO ynyyLlaeT rasonpoHuLae—

Pwuc.8. MNMpumepbl rotoBbIX 13penun nponssofacTsa thrpMel Zetkama



Pwnc.9. Tunosas, rotoBas K oTrpysKke nNpoaykLUms pymMbIHCKoro 3asopa UZTEL

MOCTb (hOpMbL.

¢ CospgaHune nNpeBOCXOLHOM MOBEPXHOCTU (hOPMbI
(COOTBETCTBEHHO 11 MOBEPXHOCTU OTAMBKM KOpryca apMa—
Typbl) — Tak Kak NMoToK BO3[yXa NePEHOCUT MefbyanLume
YacTuLbl Necka K MoBEepPXHOCTY MoAEenM.

¢ [ocTuraetcsa cHuxeHve (hoOpMOBOYHOr0 YKIoHa
mMogenu (06bivHo Ha 0,5-1,5 %) — Tak Kak NoToK BO3[yxa
oTgenset opMy oT Mofenu. Bo3amMoXHOCTb CHUXEHUA
BECA W YMEHbLLEHVE PAa3MepOoB OTNNBKMN N3—3a CHKEHUSA
yKIoHa Mogenu.

¢ [peBocxopgHoe ynnoTHeHWe opmebl, 4TO genaet
BO3MOXHbIM Co3faHne ocobeHHo rnybokmnx kapmaHoB (0o
1,8/1) B thopme B Ka4eCcTBe AOMOMHEHNS K CHUXEHMIO
Beca oTnmBky. CyLLecTByeT BO3MOXHOCTb YCTAHOBKU Bbl—
nopoB B rnyboKMe NonocTv MoLenu, 4To obecnevnBaeT no—
CTyMreHvie necka B pasnuyHble TPYOHOLOCTYMHbIE MECTa
Ha MOfenv nepeg JONoMHUTENbHbIM NPECCOBaHVEM B MPO—
uecce Cewauy. bnarogaps aTomy Bo3MoXHa faxe 3ame—
Ha cTepXHeln Ha «bonsaHbI», YTO COKpaLLaeT NpoV3BOL—-
CTBEHHbIE Pacxofpl.

¢ Bbicokan npoHuuaemMocTs hopMbl: NepeMeLLasch
0T Bepxa nonydopmbl K NOBEPXHOCTX Mogenu (06bi4HO B
TeveHne 1,0 — 1,5 c) Bo3ayLLUHbIM NOTOK crnocobcTeyeT
06pas3oBaHMio0 MUKPOKaHanoB B hopme.

¢ KoHcTpykums Mogenn o6ecnevmBaeT KOHTaKT «ne—

Puc. 10. KnanaHbl pymbiHckoro 3asopa UZTEL

COK—K—TIECKY» MeX[y BEPXHEWN U HVXXHEN onokamu npu
c6opke thopMbl. 3TO CYLLECTBEHHO COKPALLIAET KOIMYECTBO
3ayCEHLIEB M CHWXXAET 3aTpaThbl Ha X 04YUCTKY. Bo MHOrmx
Cnyyaax OTAMBKW MOABEPratoTCA NULLb NECKOCTPYNHOM
06paboTke (6e3 3a4McTKM). ApKMM NpUMEpPOM ABMAETCA
dmpma Buderus, cakoHomumBluaa 30 pabo4uvx B 0TAeNe
3a41CTKM Nocne 3aMeHbl 2-X hakTUHeckn HoBbIX hOpMO—
BOYHbIX MALUVH APYroro N3roToBuTEns Ha hOpPMOBOUHYIO
nnHnio chupmbl HWS (paamepsl onokn 950x900x250/
250 mm, 200 thopm/ 4, OTANBKM UMEIOT KaHanbl, paboTta
B 3 CMEeHbI).

¢ Bebicokas nponsBogcTBeHHasA TOYHOCTb (HOPMO—
BOYHOM nuHMKM dvpmbl HWS obecnevmsaeT MuHUMans—
HOe HECOOTBETCTBWE M0 BUHE thopMbl. Takum o6pasom, ra—
paHTMpoBaHO HecooTBeTcTBre MeHee 0,2 MM npu nNpo-—
N3BOACTBE apMaTypbl (TakXe Kak 1 Ha MHOrMX Opyrmx 3a—
Bopax, Hanpumep: VIEGA Franz Viegener, onokwu
550x450x120/120 n 80,/80 mm, 360 chopm,/ ).

¢ /ImeeTcst BO3MOXHOCTb MCMOMb30BaHNA 3K30TEP—
MU4eckmx Npubbinen. B yacTHocTH, 3To HbIN0 BLINOAHEHO
Ha NUTENHbIX NPeanpPUSTUAX, paHEE HOCKBLUMX Ha3BaHWe
Schubert n Salzer (B HacTosLLee Bpems nNpuHagnexaT
Komnanum Georg Fischer) B r. lennuur, M'epmaHus, 3aHn—
MatoLLMXCH NPOU3BOACTBOM 3afHUX MOCTOB, @ TakXe Ha
MHOIMX OPYrvX NUTENHBLIX NPEanpuUsaTUaX (pasmepbl onok
2500x1600x500,/500 mmMm,
25 chopm/ 4).

¢ CrabunbHocTtb chopmo—
BOYHOro npouecca obecneyn—
BaeT BbICOKYH TOYHOCTb hop—
Mbl, @ TAKXXE BbICOKYK TOYHOCTb
npu BocnpoussoaMmocTy (mo—
BTOPAEMOCTb MnapameTpoB).
Pesynbtatom 3aTtoro sBnserca
CHUXeHne pasbpoca Beca n
pasmepa Ans CepumnHoro npo-—
1N3BOACTBA OTNMBOK. Hanpumep,
komnanusa Fritz Winter B 'ep—
MaHUM YMeHbLLIUNa BEC OTNNB—
kv 4—-umnuHgpoBoro 6rnoka ana
«xeHepan MoTtopc» (aBToMO—
6unb «Onenby) go 40,2 kr (n3—



HavanbHbIn Bec — 42 kr), yctaHoswe B 1993 r. dhopmo—
Bo4Hyto nuHuio HWS (250 dhopm,/ 4.

¢ Bo3mMoXHOCTb MCcnonb30BaHWA Mofdenen 13 nnac—
T™Macchl (3NoKCHMAHOM CMONbI), APEBECUHbI, antoMUHUS 1
Meau, Tak Kak B (DOPMOBOYHOM MPOLIECCE HE UCMONb3y—
€TCA BCTPAXMBAHWE U UMMYIIbC.

¢ CokpalleHune 3aTpaT Ha hyHOaMEHT Mo NpuyrHe
OTCYTCTBUS AMHAMWUYECKUX HArpy30K.

¢ CHuxeHve ypoBHsi Lwyma (meHee 85 gb (A)).

¢ Bo3MOXHOCTb MCNONb30BaHUS LLUMPOKOro avana—
30Ha necka B (hopMOBOYHOM MpoLiecce.

C 1983 r. npouecc ynnoTHEHUST BO3AYLLHBIM MOTO—
kom Cenauy cdmpmbl HWS ncnonb3yetcs 6onee 4em Ha
500 thopMOBOYHbBIX NHMAX U MaLLNHAX.

Kpome Toro, komnanua HWS 3amenuna 77 dopmo—
BOYHbIX MaLLVH APYryX NPON3BOANUTENEN Ha AeCTBYHOLLMX
¢hOpMOBOUHBIX y4aCTKax C Liefbio yyyLLIeHUs Ka4ecTsa
oTnmBoK. ELlle ogHMM npenmyLLecTBOM [aHHOW TEXHONO—
N ABRAETCA BbIroAHbIN AnM3anH MalumHbl HWS, cHuxa—
OLLMIA 3aTpaThl Ha TeX0BCNyX1BaHWE 1 NPoAnesaoLLnii
cpok cnyx6bl obopyposaHusa. Komnanua HWS rapanHtn-
pyeT TexHu4eckyro adchekTmeHocTs 95%. MHorme knveH—
Tbl 4OBUANCH 3PdEKTUBHOCTI 1 KO3hhMLIMEHTE NCNONBb—
30BaHusA o6opynoBaHus 6onee 98%.

3aBop Uztel npeanaraet kavecTBeHHbIE YCTPONCTBA
ONnA perynupoBKU pacxofa C HeperynupyembiMu unum
perynupyemMmbiMu LITYLLEpaMU, CNPOEKTUPOBAHHBIMA U
MPOV3BOANMBIMU B COOTBETCTBUM C TPeboBaHMSMM MPo—
MbILLNEHHOrO cTaHaapTa. Takxke 3aBog Uztel nponssogut
3aABVXKM C r’MApaBNMYeckMM NpUMBOROM, NPeaoxpaHn—
TeNbHble 3aOBWUXKW, KNUHOBbIE 3a4BUXKWU C MNNOCKUM
Lwn6epoM, KONMOHHbIE FONOBKYU DOHTaHHbIE 1 apMaTyp—
Hble CTaHZapTHOro Tuna.

Heobxoanmo ocobeHHO 0TMETUTb HBonbLUne 06beMbI
NMPON3BOACTBA M NPECTUX KayecTsa NpogyKumm apmaTy—
POCTPOEHMA A1 3KOHOMWKW CTPaHbl, Nogpasymesasi nof
3TUM, B NEPBYI0 04epedb, HepTe— 1 ra3onpoBOAbl U X
HaCOCHbIE CTaHLUMKW, HO Bonee BaXXHO y4UTbIBaTb U OTPac—
M xn3Heobecne4veHns, akTMBHO MCMNONb3YKOLLME apMa—
TYpy — 3HepreTuky, TennocHabxenne, XXKX n 1.0. Kave—
CTBO apMaTypHbIX OTNMBOK OMpPefenseTcsa YpoBHEM Tex—
HOMOrnMM 1 ncnonb3dyembiM 060pyfoBaHMEM, B NMePBYHO
o4epenb, No NPoM3BOACTBY (DOPM U CTEPXKHEN.

[aHHbIn MaTepuan npeacTaBnseT MHTEPEC O BCEX
CMNeumnanmcToB NMUTENHbIX LIEXOB 1 3aBOA0B, a Takxe c6o—
PO4HbIX NPOM3BOACTB, B Ybl0 Cdiepy MHTEPECOB BXOAUT
NpoV3BOACTBO TPYBONPOBOAHOM MPOMbILLIIEHHOM apMa—
Typbl (BKNO4an apmaTypy AN CyA0CTPOEHWS) U3 LBETHbIX
MeTasnnoBs, Ceporo 1 KOBKOro 4yryHa, ctanu, Hemetannm—
YeCcKMX MaTepuarnos, a TakXe NMPon3BOACTBO 3afBVKEK U
3aTBOPOB M3 YyryHa, CTanu 1 n3 gpyrux MaTepuanos, 3nek—
TPOMPVBOZOB K apMaType U 3aaBUXKKaM.

Mo Bcem Bonpocam obpalyatscs:

Ten.: (495) 907-52-90, 907-52-55,
thake: (495) 807-2150

E-mail: hws—-moscow@nlin.ru
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