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[TPOBJEMBI COBPEMEHHOTO PBIHKA
METAJUIOIIOJTMMEPHBIX TPYD B POCCHI

B. B. Illabunckuii
000 «TexHneecmCmpoii»

Poccun MertannononuMepHsie

(MeTaJIOIIacTHKOBEIE) TPYOBI

MOSIBIUIMCEH B KoHIlE 80-X romoB
MPOIIIOTO BeKa U MPaKTUYECKU MIHO-
BEHHO 3aBOEBAJM OTIPOMHYIO IIOIYy-
JISIPHOCTH Cpend APYTHX BHUIOB TPYO
JUTS BHYTPEHHUX HH)KEHEPHBIX CUCTEM
XOJIOIHOTO H TOpPSIYero BOJOCHAO0-
s)keHusa. CBsI3aHO 3TO € yHHUKaIbHON
0COOEHHOCTBIO METAJIONIACTUKOBBIX
(MII) Tpy® — OBITH OJHOBPEMEHHO H
TMOTUMEPHOU M METAIITUIECKON Tpy-
ooii. [TomumepHo#t 3Ty TpyOy MOXHO
CUMUTATh MOTOMY, YTO OHAa HMMeEET JBa
CJIOS. W3 CIOUTOTO MONWATHIIEHA U
o0ylamaeT BCEMHM CBOICTBaMHU IOJIU-
MEPHBIX TPYO — JMaCTHYHOCTHIO, HU3-
KOW IIEPOXOBAaTOCTHIO CTEHOK TPYOBI,
0OCCIIYMHOCTBIO M, CaMO€ TJIaBHOE,
JUIMTEIIBHBIM CPOKOM OJKCILTyaTalluu.
A MeTalmnueckoil oHa ABISETCH, T. K.
MMEET aJIlOMUHUEBBIH CJIOHM, KOTO-
peiii 106aBisieT 3TOi Tpybe CBOWCTBA
METAJUTMIECKUX TPy0 — MPOYHOCTB,
Majoe JUHEHHOE pacTsKeHUe, HEIpo-
HUIIAEMOCTb Ul KUCJIOPOJa U yCTOM-
YUBOCTH (DOPMBEL.

Taxoke Ha POCCHIICKOM pBIHKE TOSI-
BUJIOCh MHOXECTBO Kau€CTBEHHBIX €B-
poreiickux OpeHIoB, Takux kak Henco,
Wirsbo (ceituac Uponor), Prandelli u
npoure. Ho y naHHbIX OpeHIOB ecTh
OJMH CYIIECTBEHHBIH HEIOCTaTOK —
CTOMMOCTb TPYOBI JOBOJBHO BBEICOKA.
JoporoBuzHa 00ycioBIeHa TPAHCIIOPT-
HBIMH ¥ TaMOXXCHHBIMH H3JICPIKKAMH,
BBICOKOW CTOMMOCTHIO Tpyna B EBporre,

a TaK)Ke 3HAUYUTEJILHOM HAIEHKOH HM-
HOPTEPOB.

Tem He MeHee, BBICOKMM HHTEpEC
K METAJUIOTUIACTUKOBBIM TpyOaM Co
CTOPOHBI KOHEUHBIX MOTpeduTenei Ha-
Oxromascs Bcerna. VIMEHHO MOSTOMY B
TO CJIOKHOE JUISl HAIlleH CTPaHBl BpeMs
PBIHOK 3aIIOTHUJIH JICIIEBbIE M HU3KOKa-
YECTBEHHBIC MOJJICIKU 0] U3BECTHBIC
WHOCTpaHHbIe KOMIaHUH. OCHOBHBIMHU
MIOCTABIIMKaM{ TAKOI NPOAYKIMHU CTa-
v nipousBoauTeny u3 Kutas, koTtopbie
B IIOTOHE 32 HU3KOHM LIEHOW 3HAYHUTENb-
HO yXYALIMIN KaueCTBO MOCTABIIEMBIX
Tpy6. K coxanenuto, 310 10 cux mop
OCTaeTCsl PeaNusIMH U 0COOCHHOCTSIMHU
poccuiickoro Gu3Heca.

OueBUIHO, YTO HABOJAHCHHE OTEUC-
CTBEHHOTO PHIHKA HIU3KOKaY€CTBEHHBIM
TOBAapOM OBLIIO ObI HEBO3MOXHBIM, CCIIH
ObI mpolleaypa cepTUPHKAIMK Y HAC B
CTpaHe He SBJSIIACH CTONb «IPOCTOM»,
a ¢ BBemeHueMm 15 nmexabps 2009 t.
TOCT P 53630-2009 «TpyOsl Hamop-
HbIC, MHOTOCIIOWHBIC JUISI CHCTEM BOJIO-
CHaOXXEHUSI U OTOIUICHHUS» TPEOOBaHUS
Kk kadectBsy MII TpyO 3HaYuTENBHO
CHH3WINCH TI0 CPAaBHEHUIO C €BPOIICH-
CKUMH aHAJOTaMH CTaHAapTOB.

Taxum 00pa3oMm, MeTaIOMIACTHKO-
BBIC TPYOBI HU3KOTO Ka9€CTBA IIOBCEMECT-
HO HaYalll YCTaHaBJIMBATh B CHCTEMax
BOIOCHAOXKEHHsI M OTOIUICHUS, M depe3
HEKOTOPOE BPEeMsl MPOU3OIILTHA MACCOBBIC
mpoTeuku u aBapun (puc. 1). Bee ato He-
TaTUBHO CKa3aJI0Ch Ha NMUIKE METAJIIIO-
IUIACTHKOBBIX TPyO B Poccuu.

B

OnHako B IOCJIEHHUE IOkl HA POC-
CHICKOM pPBIHKE MHXECHEPHOH CaHTeX-
HHUKH Havajld TOSBIATHCS TaKKe HENo-
porue, HO 0ojiee KaueCTBEHHbIE TPYObI.
KauectBo Takmx TpyO OBLIO, KOHEUHO
K€, MHOTO JIy4llle KUTaWCKUX MOAJe-
JIOK, HO BCE€ )K€ CYILECTBEHHO HE JI0-
TATUBAJIO JIO €BPOINEHCKUX aHaJIOTOB.
Teneppr WMOOpTEpHl MOLUIM HA pas-
JIUYHBIC XUTPOCTH: CKPBIBASI HCTUHHYIO
CTPaHy-IIPOU3BOIUTENS (ITO-TIPEKHEMY
Kuraii), oHu yBepsuin «OOKETTHXCS
noTpeduTenei, 4YTo 9STa MPOLYKLUSI
npousBenaeHa B Urammm, I'epmannn,
WHOTAa MapKUpPYys TPYObI COOTBETCTBY-
IOIIMMH YCJIOBHBIMH 00O3HAUEHUSIMHU.
Jnst 0coOCHHO HETOBEPYMBEIX IIOTpe-
OuTeneil ¢ TOTOBHOCTBIO MPEABSBISIIN
Jlake «cepTU(GUKATBD) COOTBETCTBHUS.

IIpumeuarenbHo, YTO C HEIAaBHHUX
mop Ha peiHKe MII Tpy® moOsSBHINCH
poccuiickue npousBoautenu. Ho,
COXKaJIEHUIO, cefiuac Mbl BUAUM KapTH-
HY: «JUIIa HOBBIE, IPOOJIEMBI CTaphIe.
IIpexne Bcero, 3T0 Kacaercsl KauecTBa
BBIITYCKAEMbIX ~ METaJUIONIACTUKOBBIX
TpyO — OHO HE BBIACPIKMBACT HUKAKOU
KPUTHKH. YIIOMSHYTBIE NPOU3BOAUTE-
JIM UCTIOJIB3YIOT MOPAJIbHO YCTapeBIIee
obopynoBanue. OcHOBHas 0coOeH-
HOCTh TaKOro OOOpYIOBaHMS: alio-

MUHHUEBBIN CJIOWH «CBapeH» BHAXJECT,
JUIMHA TIPOW3BOACTBEHHON JIMHUM HE
npesbimaer 15 merpo. [oBoputh o
MOCIIOMHOM aBTOMAaTH4YE€CKOM KOHTPOJIE
KayecTBa MPOCTO HE nmpuxonutcs. Tak-
)K€ OCTaeTCsl 3arajikoi, BCe JIU TECThI,

Puc. 1. Buennuii BHI HeKa4eCTBEHHBIX METAJLIONIACTHKOBBIX prﬁ TocJjie HCBITAHMI B J'[aﬁopaTopHOM HCC/Ie0BATEIbCKOM TEXHOJIOTHYECKOM LIEHTPe: @ — MAarucTpajib-
Hasl TpeIHHA B HAPY’KHOM CJ10€; 0 — CKBO3HAsI TPeIHHA; 6 — B3lyTHE BCIECACTBHE PACC/I0EHMS.
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Puc. 2. CoBpeMeHHOe 31aHHe KOMIAHUH
000 «TexHuBecTCTpoii».

PeayCMOTPEHHEIE COBPEMEHHBIMU
MEXKIYHAPOIHBIMH U €BPOMEHCKHUMHU
CTaHIApPTaMH, BKIIOUYCHBI B TEXHH-
yeckue ycioBus usrorosutened MII
TpyO, ¥ JEHCTBUTEIBHO JIN IPOBOSTCS
MO HUM HCIIBITAHUSL.

Bce st mpoGiembl phIHKa Me-
TaJJIOIUIAaCTUKOBBIX  TpyO  TpeboBa-
U HOBBIX pemieHui. EnuHCTBEHHBIM
NPaBUIBHBIM HallpaBlIeHHEM OBUIO U
SIBJSIETCSl  COBPEMEHHOE 10 OCHAIlle-
HHUIO POCCHUICKOE IPOU3BOACTBO IS
obOecrnieueHuss TpeOyeMoOro eBpOIEH-
ckoro kadectsa MII Tpy6 mo poccwii-
CKUM [[eHaM. DTOT BBI30B OBUT HPUHSAT
komnanuen OOO  «Kamwupa-ITnact»
(merHe OO0  «TexMuBectCrpoii»),
koropast B 2008 romy 3amyctuia onuH
W3 CaMbIX COBpeMeHHBIX B EBpome 3a-
BOJIOB TI0 MPOU3BOACTBY MeETaUIONIIa-
CTHKOBBIX TPy0. 3aB0j OBLI IIOCTPOCH B
r. Kammpe, B HemocpencTBeHHOH Omn-
30CTH OT MOCKBBI, M IPOU3BOIMT IIPO-
JOYKIHIO TOJ HaUMEHOBAaHHEM: TPyOBI
Compipe™ (puc. 2, 3). dnsa obecne-
YEeHHUSI BBICOKOTO KayeCcTBa MPOIYKIHH
OBIIO 3aKyIUIEHO caMOE COBPEMEHHOE
eBporeiickoe 000pyroBaHHE: aBTOMa-
THUYECKasl TMPOM3BOICTBEHHAS JIMHHS
Maillefer (IlIetinapus), oOxagaromias
BCTPOCHHON aBTOMAaTMYECKOM cucre-
MOH JIa3epHOTO M  YABTPa3BYKOBOTO
HEepa3pyIIalomero KOHTPOIs KadecTBa
(5 creneneii KOHTPOs) ¢ PyHKIKEH aB-
TOMaTH4YEeCKOH OTOpaKkoBKkH (puc. 4, 5).

Ha mpeanpustin (QyHKIHOHUpPYET
1o CBOeMy YHHUKalbHbIH Jlaboparop-
HBI HCCIIEA0BATENbCKUNA TEXHOJIOTH-
geckuid neHtp (JIMTLIL), ykomrmuiekTo-
BaHHBII COBPEMEHHBIMH CPEACTBAMU
U3MEPEHUS] U UCIHBbITATEeIbHBIMU IIPU-
Oopamu u creHgamMu (puc. 6), HEoO-
XOOUMBIMU JUISl MIPOBEICHUS TPUEMO-
CHATOYHBIX U MEPUOANYECKUX HUCIBITA-
Huit Tpy6 Compipe™ u coeauHEHHUH ¢
¢dutunramu. JIMTL] umeer cBupeTenb-

Puc. 3. Iex no npoussozacTBy Tpydo Compipe™.

ctBo PoccTanmapra 00 omeHKe COCTOs-
HUS M3MEPECHUH B Ta0OpaTOpHH.

B HacTosmee Bpems MIPOXYKIHSA
000 «TexNuBectCTpoit» mom Topro-
BeIM Opennom «Kammupa-ITnact» mo-
JMy4HiIa TpH3HAHUE BO BCEX PErHOHAX
Poccun, a Takxe crpanax CHI. Me-
TaJUTOIUTACTUKOBEIE TPyObl Compipe™
MIAPOKO TIPHUMEHSIOTCS B CHCTEMax
OTOIUIEHHS ¥ BOJAOCHAOKEHUS, TETUIBIX
MOJIOB, NIPU CTPOUTENBCTBE U PEKOH-
CTPYKIMH MHOTOSTKHBIX JKWIBIX U
NPOMBILIIIEHHBIX 3JaHUH M COOpYIKe-
HUMH, KOTTELUKHOM cTpoutenbcTBe. Ho
0co0yI0 TOMYISIPHOCTE U TIPH3HAHUE
norpebuteneit Tpydba Compipe™ mnpu-
o0pea B «XOJOJHBIX» PETHOHAX HaIlICH
CTpaHbI, TaM TJ€ YCJIOBHS JKCILTyaTa-
UM JI€HCTBUTENBHO OSKCTpeMasbHbIE
— 310 Cubups, Ypan u Cepepo-3anajn
CTpaHbl. B 3THUX pernmoHax temrepary-
pa teroHocutens gocturaet 95 °C.

[Iponykmuss xomnanun «TexUn-
BecTCTpoil» HEOJHOKPAaTHO YCIEIIHO
NpOXoAuia IOoJHOMAacIuTaOHbIe He3a-
BUCHMBIE UCIIBITAHUS, B T. Y. CEPTUU-
Kal[MOHHBbIE, B TPO(MIBHBIX HAyIHO-

Puc. 5. JlazepHblii AaTYMK KOHTPOJIS JAMaMeTpa

Tpyo.

Puc. 4. Tpy6uas iunus Maillefer.

WCCIIEJOBATEILCKUX WHCTUTYTAX,
takux kKak: ['VII «HUHWMocctpoit»,
OAO «HWHcanrexuuku», oTpacie-
BOW MHCTUTYT «OMCKIa3TeXHOJIOIUN,
BHMUI'A3, wucneiTatenbHble IICHTPHI
(;rabopaTropru) KOTOPEIX aKKPEAUTOBA-
HBl Ha TEXHUYECKYIO KOMIIETEHTHOCTH
W TIPaBO NPOBEAEHUs HCIBITAHUM I10-
JMIMEpPHOH TPYyOOIIPOBOIHON TIPOIYK-
U JUIS eed cepTHduKanimy.

C HemaBHHMX NOp IS METaJuIo-
IUIacTHKOBBIX TpyOd Compipe™ pa3s-
peleHa emie ofHa 00JacTh MpHUMEHe-
HUSL: BHYTPEHHHE Ta30MpPOBOJIBI CETEeH
razonorpednenus. Jis TOCTIDKCHUS
STOM BBICOKOM LIEJM KOMITAHHUEH OBLI
NPOWICH NONTHH IyTh: U3YYeH Iepe-
JIOBOH OIIBIT €BPOIEHCKUX IPOU3BOIU-
TeJnel, MPOBEICHBl BCe HEOOXOAMMBEIE
UCCIIEIOBAaHUS U HCIBITAaHUS B COOT-
BETCTBHH C TPeOOBAaHHAMH MEXIyHa-
pomuoro crangapra UCO 17484-1 ans
BHYTPEHHHUX Tra3onpoBojoB (mo 17
MOKA3aTesIM, XapaKTePU3YIOINUM
9KCITyaTallUOHHbIE CBOWCTBa TpyO
Compipe™ u coequHeHHUi ¢ HUTHHTA-
mu Comisa), pa3pabOTaHBl U yTBEPXK-
JIeHbl TEXHUYECKHE yCJIOBHS, OTBEYa-
I0IINe TPEOOBaHMAM BBINICYKa3aHHOTO
MEXTyHApOJHOTO CTaHIapTa, BHECe-
HBI JIOTIONIHEHHUS B COOTBETCTBYIOIIMH
ceox npasui CIT 62.13330.2011 «Ia-
30pacHpeaeIuTeIbHbIE CHCTEMBD»,
KpOME TOT0, KOMITaHUS MOJTy4HyIa pas-
pemienne DenepanbHOU CIayx OBl 1O
9KOJIOTHYECKOMY, TEXHOJIOTHUECKOMY
u aroMHOMY Hanzopy (PocTexnanzopa)
Ha UX NPUMEHEHHE B ONACHBIX MPOU3-
BOJICTBCHHBIX 0OBEKTaX.

[MpumeHeHne  MeTAIIOIIACTHKO-
BBIX TpyO BO BHYTPEHHMX Ia30IPOBO-
JIax ceTel ra30noTpedIeH s T03BOIET
3HAYUTENHHO YAEUIEBUTh H YIPOCTHTH
MOHTa)KHbIE Pa0OTHI, YBEIUIUTh CPOK
CITyk0BI BHyTPEHHUX Ta301poBoaoB. B
HACTOSAIINE BpeMs OT CIEIHAIU3HPO-
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BaHHBIX Ia30paclpeeIUTENbHBIX Op-
raan3aimii (I'PO) yxe moxydeHsl 1mo-
JIO)KUTEIbHBIE OT3BIBBL O MPUMEHEHHH
9TUX TpYO.

HecomHuenno, Gonee kecTkas IIO-
JIUTUKA TOCYAapcTBa B chepe KOHTPOIIs
HaJl OpraHaMH, YTBEP>KAAIOIUMU HOP-
MBI, CTaHAAPTHI U TPeOOBAHMA K Kade-
CTBY HCIONIB3yeMOil TpyOOIpoBOIHON
HPOAYKIMH Ha Tepputopun PO, 3na4n-
TEITBHO 00€30IacuT HOTpeOHuTeneil OT
MOCTIEACTBUI NPUMEHEHUs] HU3KOKaye-
ctBeHHbIX MII Tpy0.

OueBnaHa TaKKe HEOOXOANMOCTH
YBEIMYEHUS OTBETCTBEHHOCTH 3a IIO-
CJICICTBUSA TNPHUMEHEHUS MNPOILYKIHH,
HE COOTBETCTBYIOLIEH 3asBICHHBIM
napamerpaM. JlaHHBIE MEpBl OKaXyT
CYILIECTBEHHYIO IIOMOILb 100pPOCOBECT-
HOMY POCCHMCKOMY IPOU3BOJMTEIIO B
YAOBIETBOPCHUH MOTPEOHOCTEH PhIHKA
JEeWCTBUTENIFHO HAAEKHBIM U Oe3omac-
HBIM TOBAapOM, YTO TIOMOXET IOTPeOH-

Puc. 6. UcnibiTaresnbnoe odopyroanue JIMTLL: a — creny uisi ruapaBiMyeckux uenbitanuii Tpyé Compipe™; TEJIIO ClienaTh l'[paBI/IJ'ILHHﬁ 31,160p_
0 — yCTAHOBKA JIIs1 ONIPe/Ie/IeHHsl CTeNeHH CIUMBKH MOJIHITHIICHA; 6 — PAa3PbIBHASI MALINHA,

CBEAPO4YHOE OBOPYQOBAHHME ®HUPMbI

«ObIOXEH IPYIM»: ® Fusa-Matik

NoNHOCTLIN ABTOMATHYECHHE KpynHer1wwia NocTaB LMK KOMNNEKCa NepeaoBkIx

CTHHOBbLIE CEAPOYHLIE ANNapaTsl y CRAPOYHLIX TEXHONOTMA ANA CTPOWTENLCTEA ra3o-

HOBOTD NoHonNeHka GATOR ans ceapHM TpyG W BOAONPOBOAOE W3 NONUITMNEHOBLIX TPYD B

AnameTpoM ot 63 fo B30 MM - Poccum, 000 «@®uioza-Matuks npeg-

R CTABNAET WWPOYANILKMA  accop-

CThIHOBbIE CEADDYHBIR - n : TAMEHT  nyqwnx  obpasuyos

annapats py4Horo " Npogykuns  ana  cEapen

YNPapneHHA L] : I : - “\‘I' NoONUITANEHOBLIX Tm:

WELDA-250/315/400

Vi rapaHTha 12 Mecayes
o paloTa HE PYCCHOM A3bIKE

MBKHCHMANLHER

ABTOMATHIALMA

crapoyHoe oGopyAoBaHWe S yon
Q-box 220V 1 Q-box 220V BC e "

Ll CHOPpOCTHAR

: CTHHOBANA CRAPHA
Bca HomenknaTypa ) FAPAHTHH HANECTHA
COBHHMTENBHLEIX ABTANER ~= CHOPOMHOrD NPoLEcca
M3 nonKatvneda 32-225 mm COPRHCHOE OBCAYMABAMKE M PEMONT

CEBAPOYHOTD UGOD]’RHB-HHHH B MATH
TEXHHYECKHX LRHTRAaX

Boa NOCTARNAEMAR [ A MABET DRIPEWEHWE
HE NpUMeHEHWE, cepTidhs

121596, Mockea, yn. lopbyHosa, B

www.fusamatik.ru
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