


CoBpeMeHHbBIE TEXHOJOTHH U3TOTOBJICHUSA
JIONATOK TYPOUH M KOMIIPECCOPOB

00O «Ilymopu-s3neprusi» ocHoBano B 2001 romy u Bxomaut B coctaB Koprnopauuu
«ITymopwm».

OCHOBHOM BH/J JeAITEJILHOCTH — W3INOTOBJIEHHE JIONMATOK /ISl MAPOBBIX, Ia30BbIX
TYpOMH M KOMIIPECCOPOB.

Hamu paspabotrana © BHeIpeHa HOBas TEXHOJOTHUS MeXOOpaOOTKH JIOMAaToK, B
COOTBETCTBUM KOTOPOW CO3[aH NMPUHIMITAAIBHO HOBBIW JIJII POCCUMCKOM MPOMBIIIJIEHHOCTH
KOMIIJICKC O M3TOTOBJICHUIO JIOIMATOK BEICOTOM 70 1000 mMM.

TexHoJsiorusi npeaycMaTpuBaeT:

CO3/IaHUE TPEXMEPHOM KOMIBIOTEPHON MOJEIH JIOMATKH;

pa3paloTKy YNpaBIAIOMIUX MPOrpaMM g 00pabaThiBaloOIIUX LEHTPOB;

CO3/1aHME €IUHBIX 0a3 Jyig 00pabOTKH JIOMATOK;

MUHHMAJIbHOE KOJIMYECTBO OCHACTKU JUIsl MEXOOpabOTKU U U3MEpPEHUM;
BBICOKOCKOPOCTHOE  (hpezepoBaHM  Ha  COBPEMEHHBIX 4- U 5-KOOPAMHATHBIX
00pabaThIBAIOIINX IIEHTPAX;

YV VV VY

> MCIIOJIb30BAHME TBEPAOCIIABHOIO MHCTPYMEHTA BEAYILIUX 3apyOEKHbIX MMPOU3BOIUTENCH;
> BBINOJIHEHHE Oe3pa3MepHOro MOJIUPOBaHMs pabouell 4acTu JIOMAToK;

> MPOBEPKY TOYHOCTU M3TOTOBJICHHUS JIONMATOK HA KOOPAWHATHO-U3MEPUTEIbHBIX MalllHAaX;
> o0ecreyeHne BbICOKOM TOUHOCTU M3TOTOBJIEHUS BCEX 3JIEMEHTOB JIOMATOK.

[Ipou3BoACTBO JIOMAaTOK OCYyIIECTBIsieTcs Ha 17-Tu oOpabareiBarolux MHEeHTpax (upm
«OKYMA» (Anonwus), «C.B.Ferrari» (Mramusi)) u «AMS-Pumori» (Muaus-P®). Kontposb
KaueCTBa W3TOTOBJICHHBIX JIOMATOK MPOU3BOAUTCA JBYMS BBICOKOTOYHBIMH KOOPAMHATHO-
u3MeputenbHbiMU MamuHaMu ¢upmbl «DEAy (Mtanust) 1 ogHON onTHYeCKONH MamIMHOW (UPMbI
«GOM» (I'epmanus).

Komnanus ucnons3yeT B CBO€H padoTe JIMIICH3UPOBAHHBIC CUCTEMbI aBTOMATU3UPOBAHHON
MOJITOTOBKHU  YIIPABJISIIOIIUX MPOrpamM Jiist ppe3epoBaHusi TYPOMHHBIX JIOMATOK, SAPOM KOTOPBIX
saBigeTcs mporpamMmmuoe odecriedenne pupm AutoDesk u Siemens PLM Software.

B xoMmanum mmeercst cucteMa KOHTPOJIsl, COCTOSINAsl M3 U3MEPEHHUS YacTH YEPHOBBIX U
YUCTOBBIX Pa3MEpPOB JIOMATOK HEMOCPEICTBEHHO Ha 00padaThIBAIOIIMX IIEHTPAX W M3MEPCHUS
BCEX HEOOXOMMMBIX pPa3MEpPOB Ha KOOPAMHATHO-U3MEPHUTEIBHBIX MAaIIWHAX C MPOrPaAMMHBIM
obecnieuenreM PS-DMIS BHe 00pabarbiBaloIMX LEHTPOB.

Hcnoab30BaHue ITOM CHCTEMbI MMO3BOJISAET:

> OTKa3aThCs OT MPUMEHEHHS TPAIUIIMOHHBIX KOHTPOJBHBIX MPUCIIOCOOICHHMI;

> 00ecTeunTh BBICOKYIO TOYHOCTH oOMepa — 3,5-5,5 MKwM;

> BBITIOJTHUTH METPOJIOTHYECKOE CPaBHEHHE HOMUHAIBHBIX U M3MEPEHHBIX 2D ceuenuit
JIOTIATKH;

> MIPOAHATM3UPOBATh OTKJIOHEHUS OT MPOMHIIS BU3yaIbHO Ha DKpaHE KOMIIBIOTEPA;

> BBIBECTU Ha Meyath rpaduueckoe npeacrapieHue npoduiaeil 1 Tabiuily OTKIOHEHUM.



B mHacTosiiee BpeMs HaMU OCBOGHO HM3TOTOBJICHHE JIOMATOK JJisi TMAapOBBIX TypOWH
MOIIHOCTHIO OT 6 10 1000 MBT 1 rasoBsix TypOuH MomHOCTHIO OT 3 10 25 MBT. Kpome Toro,
OCBOCHO M3rOTOBJIEHHWE JIONATOK JJig TypOOYCTaHOBOK, paloTaromMX Ha XUMKOMOWHAaTax,
METaJULypruuecKuX 3aBofax. BHEIpPEeHO MNpOM3BOACTBO JIONATOK W3 HUKEIEBbIX CIUIABOB, W3
tutana BT-8, nopaitoMuHus.

3a nepuog 2009-2023 rT. MBI HM3rOTOBWJIM M TMOCTaBWIM JUIsl CBOMX 3aKa3uMKOB OoJiee
500 000 mT. Jonarok, u3 Hux Oosiee 300 000 wT. A naposbix TypOuH U 60see 200 000 . -
i ra3oBelx TypOuH. Ha 3kcmopr otrpyxeno Oosee 20 000 wrt. nomarox (bocuus wu
I'epueroBuna, Utanus, I'peums, Kuraii, Kazaxcran, bemapyces u ap.)

B ¢eBpane 2022 r. MBI ycHemHO MPOLLIM OYEPEAHONW pecepTU(UKAIIMOHHBIN aylauT
CucreMbl MEHEIPKMEHTA Ka4eCTBa Ha COOTBETCTBHE TPEOOBAHMSIM MEXIYHAPOAHOIO CTaHIApTa
ISO 9001:2015, npoBeneHHsbIl opranom 1o ceprudukanuu «Bureau Veritasy.

OGmacte peiictBus CucteMbl MEHEIKMEHTA KauecTBa - MPOU3BOJICTBO U MPOJaXKa JIOTATOK
MapOBBIX U Ta30BBIX TYpOUH.

B pe3symprare mpoOBENEHHBIX MEPONPUATHM W BHEIPEHHS PEKOMEHIALUHMM CHUCTEMBI
MEHEPKMEHTa  KauecTBa  KOMIIAHWS  T[OBBICHJIA  Kauye€CTBO W KOHKYPEHTOCIMOCOOHOCTH
BBIITYCKAa€MbIX JIOIIATOK.

Hamu ocHOBHBIE OTIIMYMTEIbHbIE XaPAKTEPUCTUKM:
> BricokokBanupuupoBaHHbIE CHEIUATUCTHI;
> Bricokoe KauecTBO M3TOTOBIIEHHMS JIONATOK 34 CYET MCIIOJIb30BAaHMS
COBPEMEHHOI'0 METalII000pabaThIBaIONIEro U U3MEPUTEIHLHOTO 000pyA0BaHUS;
> bricTpas moaroroBka mpoOM3BOICTBA, BO3MOXKHOCTH W3TOTOBJIEHHS B KOPOTKHE CpPOKH
ONBITHBIX WJIM BHOBb OCBAaMBAEMBIX JIONATOK;
MuHMMaIbHOE KOJUYECTBO OCHACTKA U MEPUTEIIBHOIO MHCTPYMEHTA,
[IpumeHeHne COBpEMEHHBIX MPUOOPOB KOHTPOJIS KAYECTBA METAIIA;
MuHuMaIbHBIE CPOKH HPOU3BOJCTBA;
KonkypeHToCcriocoOHbIE 1IEHBI;
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B03MOXHOCTh peMHKUHUPHUHTA (MPOU3BOACTBO JIOMATOK MPU OTCYTCTBHH YEPTEKEN MyTeM
MOCTPOEHHUSI TPEXMEPHON MOJENH 0 NPEJOCTAaBICHHOMY 3aKa3uMKoM oOpasiy);
> HanexxHast permyTanusi KOMIIaHUU.



Komnanus «Ilymopu-3Heprus» oaep:xaja nodeay B
Hauuonansuou Ilpemuu «bpena rona B Poccun 2023»
B HOMMHAIMU «MalIMHOCTpOEHHe».

Komnanusa «Ilymopu-sHeprusi», omHo wu3 mnonpasaeneHuid Kopnopauumu «Ilymopwny,
onepkana mnobeny B Haumonanphoil mpemun «bpenn roma B Poccum 2023» B HOMUHaUUU
«MammHOCTPOCHUEY.

B 2023 r. Komnanuss ormerwia cBo€ 22-netme. Ha mpoTsbkeHMM BCEH CBOEW HCTOPHH
«IlyMmopu-3HEprus» HEYKOCHUTEIbHO U IIETETUIBHO OTHOCHUTCS K TMOTPEOHOCTSAM 3aKa3uMKOB,
CTpOro coOofas CPOKM M3rOTOBJIEHUSI U HEM3MEHHO MOCTaBIISIS MPOAYKIIMIO BBICOKOTO KayecTBa.

XKropu onenuBano Hanry KoMmanuio mo MHOTHM KPUTEPHUSM:

OXBaT ayJIUTOPUH;

npoJBIKEeHHE OpeHjia (CTparerusi, MEXaHUKU W TMoKa3aTesn 3PPEeKTUBHOCTH);

00BbeM 3aTparT KOMITAHUM 3a MOCIEAHUN Toj] Ha MPOJBIKEHNE OpeHa (OTKPHIThIE TaHHbIE,
HE COCTaBJISIONIME KOMMEPUYECKYIO TailHy);

YHUKaJIbHOCTh OpeH/a;

y3HaBaeMoOCTb OpeH/a;

penytanus OpeHpa;

s dekTUBHOCTh OpeHanHTa (BepOaibHbIe U BU3yaJlbHbIE KOMMYHUKAIIWN);

collMalibHas, OOIIECTBEHHAs!, SKOJIOTUYECKasi 3HAUUMOCTb.

Ms1 yBepensl, uro mobOena B HanmonanpHol npemun «bpenn roma B Poccum 2023» B
HOMUHAUUU «MalMHOCTPOEHHUE» MOATBEPAUT YBEPEHHOCTh HAIIMX KJIMEHTOB W MAapTHEPOB BO
B3aMMOJICHICTBUU C HAIUM NPEANPHUATHEM, a TakKe MOCIOCOOCTBYET YCTAHOBJICHHUIO HOBBIX
NapTHEPCKUX OTHOUIEHUMH M MOBBICUT Yy3HaBaeMocTh Kommanum «Ilymopu-sHeprus» Ha
POCCHIICKOM M JAPYTUX PHIHKaX.

O npemuu:

Hamuonanbnas Ilpemus «bpenn rtoma B Poccum» siBisieTcss 0OIIECTBEHHO-3HAYMMOM
IJIOIIAJIKOM ISl MOAJMEP’KKM OTEYECTBEHHBIX MPOU3BOAUTENCH U KOMIAHUM, PEI0CTaBISIOMINX
Ka4eCTBCHHBIC YCIYTH W TOBAPhI B PA3IMYHBIX Chepax IKOHOMHUUYECKOW W COIMAIBLHON >KU3HH

Poccumn.

Lean u 3aga4u npeMun:

> [ToBbimienne aproputera Poccuiickux mpou3BOAUTENCH U JOBEpHUs MOTPEOUTENCH.

> [IponBuxenue  Jydmmx  0Opas3lOB  OTEUECTBEHHOM NPOAYKLIUHU,  IPOEKTOB U
HPEIOCTABISAEMBIX YCIyT

> [ToBbilIeHNE KOHKYPEHTOCIIOCOOHOCTH OTEUECTBEHHBIX OPEH/IOB M KayecTBa BBIITyCKaeMOM
MIPONYKLHUH.

> VYBenuyeHue y3HaBa€MOCTH U CIIPOCA HA KAYECTBEHHYIO POCCHUMCKYIO MPOMYKLUIO U YCIYyTH.
> OcBOeHME HOBBIX PHIHKOB OT€YECTBEHHOW MPOAYKUUU U YCIYT

> Pa3Buturo pbIHKa KOMMYHHKAIITUOHHBIX U MAPKCTUHIOBBLIX YCJIYI B Poccun.



Mymopu SHeprua




New technology for manufacturing blades for turbines
and compressors

Pumori-Energy Ltd was established in 2001. It is the member of the Corporation «Pumori».

The main field of the company's activity is manufacturing blades for steam, gas
turbines and compressors.

Pumori-Energy has developed new technology of mechanical processing of blades:
fundamentally new for the Russian industry flexible complex for manufacturing high quality
blades with the length up to 000 mm was implemented.

The technology provides:

Design of 3-D blade's computer model;

Development of CNC programs for processing centres;

Production of common technological bases for mechanical processing of blades;
Minimum quantity of tooling;

High-speed milling with modern 4- and 5-axis processing centres;

Usage of carbide tools produced by leading foreign manufactures;

Non-dimensional polishing of blade's working part;

Control of blade's dimensions using two DEA measuring machines;

Assurance of high accuracy of all blade's elements.

YVV VYV VV VYV VY

Seventeen processing CNC centers «OKUMA» (Japan), «C.B. Ferrari» (Italy) and
«AMS-Pumori» (India-Russia) are used to carry out production operations. Quality control
of produced blades is made with two high precision measuring machines «DEA» (Italy) and
one optical «GOM» (Germany).

Pumori-Energy uses the system of licensed software for developing CNC programs,
meanly AutoDesk and Siemens PLM Software.

The special quality control system which allows measuring rough and finished
dimensions in processing centers and passing all necessary dimensions on “DEA” measuring
machines using PS-DMIS Software outside processing centers was implemented.

This control system provides the following:

Traditional measuring tooling is not used;

High precision measurements — 3,5-5,5 microns;
Comparison of nominal and measured 2-D blade's profiles;
Visual analysis of deviations on PC monitor;

Print of profiles graphical views and table of deviations.

YVV V VY



Pumori-Energy manufactures wide range of blades for steam turbines (capacity 6 —
1000 MW) and gas turbines (capacity 3 — 25 MW). Also, the Company produces blades
for small-size turbines which work on chemical and metallurgical plants. Pumori-Energy
manufactures blades from nickel, titanium, aluminum alloys.

Pumori-Energy has produced and supplied more than 500 000 blades in 2009-2023,
including more than 300 000 blades for steam turbines and more than 200 000 blades for gas
turbines. More than 20 000 blades were exported (Bosnia and Herzegovina, Italy, China,
Greece, Kazakhstan, Belarus, est).

In February 2022, Pumori-Energy successfully passed again recertication audit of Quality
Management System for compliance with the requirements of ISO 9001:2015 carried out by
Bureau Veritas.

The field of Certificate is production and sale blades for steam and gas turbines.

Implementing of the quality management system increased quality
and competitive advantages of the Company.

Main distinguishing features of Pumori-Energy:
> High skilled specialists;
> High quality blades production using modern processing centers and measurement
equipment;
Short pre-production time;
Blades production in the shortest possible time;
Minimum quantity of tooling and measurers;
Usage of modern equipment to control metal quality;
Competitive prices;
Reengineering (a blade's sample is used to produce instead of a drawing);
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Reliable Company's reputation.

Contact details:

620142, Russia, Ekaterinburg,
Frunze St. 35A, office 402
tel./fax: +7 (343) 243-67-67
e-mail: pen@pumori.ru BUREAU VERITAS

Certification

1S0 9001:2015

WWW.pumori-energy.ru



PabGoune nonatku 2, 3, 7 ctT. PB]] Working blades of 2, 3, 7 st.
14, 15, 23, 24 ct. PC]] 14, 15, 23, 24 st. RMP
[TapoBast Typouna K-800-240 (JIM3) Steam turbine K-800-240 (LMZ desing)







PaGouue nonarku 32 u 37 cr. Working blades of 32nd and 37th stages
Typounsl K-300-240 (JIM3) for turbine K-300-240 (LMZ)



PaGouue nonarku 28 cr. Working blades of 28th stage
[Taposas Typ6una I1T-80-130 (JIM3) Steam turbine PT-80-130 (LMZ)



—

PaGouue nonarku 16-26 cT. Working blades of 16th-26th stages
Typ6uns [1T-60-90 (JIM3) for turbine PT-60-90 (LMZ)




PaGoune nonarku 25 cT.
[TapoBas TypOuHa
[1T-60-90/13 (JIM3)

Working blades of 25th stage
for turbine type PT-65-90/13 LMZ
(JSC «Power Machines») design



Paboune nonarku 14 22 cT. mapoBOil TypOHHBI Working blades of 14th- 22nd stages for steam turblne
T-295-240 (YT3) T-295-240 (UTZ design)




from y "l’. y
(-::JJ'I,"_I!::‘I‘EFM — Sflepuss.
15 rem y:..‘m'.f.'i:-f-::e}

s > Sl
= - i

Paboune nonatku 35 CT. MapoBoii TypOUHBI Working blades of 35th stage for steam turbine
T-295-240 (YT3) T-295-240 (UTZ design)
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To-115 (YT3) for turbine type Tp-115 (UTZ design)




PaGouue nonarku 8 ct. PCJ] Working blades of 8th stage for turbine type
[TapoBas Typouna K-110-130 (YT3) K-110-130 (110 Mw) UTZ design



Pa6ouue nonarku Working blades of 25" and 27" stage
25 u 27 ct. typbunsl T-100-130 (VT3) for turbine type T-100-130 (UTZ design)




PaGouue nonarku 12 ct. PCJI Working blades of 12th stage
[TapoBas TypOuHa for turbine type
K-110-130 (YT3) K-110-130 (110 Mw) UTZ design
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PaGouue nonarku 1-13 u 17 cT. Working blades of 1st-13th and 17th stages
[TapoBas Typ6una T-63-90 (YT3) for turbine type T-63-90 (63 Mw) UTZ design
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PaGoune nonarku 19-24 ct. mapoBoii TypOHHbI Working blades of 19th-24th stages for steam turbine
T-50-130 (YT3) T-50-130 (UTZ design)
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PaGoune nonarku 4-16 cT. mapoBoil TypOUHBI Working blades of 4th-16th stages for steam turbine
K-65-12,8 (YT3) K-65-12,8 (UTZ design)




[TakeTsl pabouux snonatok 1 ct. TypOuns [1T-135-130, Nozzle segments of working blades for 1" stage
U3TOTOBIIEHHBIE 0€3 CBApKU of turbine PT-135-130, made without welding




PaGoune nonarku 4 cr. Working blades of 4th stage
I"azoBas ypouna 'TH-6 (YT3) of gas turbine GTN -6 (UTZ)
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Hamnpagnstommue nonatku 0-11 ct. 1 BHA Vanes of stages 0-11 and inlet guide vanes
l'azoBast Typouna I'TH-16 (YT3) Gas turbine GTN-16 (UTZ dezign)




Paboune nonatku 1-8 ct. PCJ] Working blades of 1st-8th stages
[TapoBas TypOuHa of Middle Pressure Rotor for turbine type
K-300-240 (XTI'3) K-300-240 (300 Mw) Turboatom, Ukraine design
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PaGoune nonatku 1-6 cT. mapoBoii TypOUHBI Working blades of 1st-6th stages for steam turbine
K-300-240 (XTI'3) K-300-240 (Turboatom design)
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Pa6oune nonarku PBJ, PCJI u PH/I Working blades of HP, RIP and RLP
TypOunsl K-100-130 («TypGoarom») for turbine K-100-130 («Turboatomy)
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Pa6oune nonarku 2-12 cT. mapoBoit TypOUHBI Working blades of 2nd-12th stages for steam turbine
K-15-41 (H3JI) K-15-41 (NZL design)
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PaGoune nonarku nmapoBoil TypOUHbBI Working blades for steam turbine
I1-30 (H3JI) P-30 (NZL design)
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PaGouue nonarku 2 cT. Ta30BOM TYpOUHBI Working blades of 2nd stage for gas turbine
I'TT-12 (H3JI)

GTT-12 (NZL design)




PaGouue u Hanpasmistonme gonarku 1-7 cr., Working and guide blades of 1st-7th
["azoBas typ6una I'TT-3M (H3JI) stages for gas turbine GTT-3M (NZL design)
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PaGouue nmomarku 0-16 cT. kKomMmIpeccopa
["azoBas typ6una ['TT-3M (H3JI)
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Working blades of Ost-16th stages
of gas turbine GTT -3M (NZL design)



PaGouue u cipsmisitolue JJonaTku
1-12 ct. nonatka BHA xomnpeccopa
I"a3oBas Typ6una I'TY-8

Working and guide compressor blades
of Ist-12th stages of gas turbine
GTU - 8 (8 Mw)
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Paboune nonarku komrpeccopa 1-3 CT. u HanpaBigoIne Working compressor blades of 1st-3rd stages and
JonaTtku kommpeccopa 6-11 ct. razoBoii Typounsl (GE) guide compressor blades of 6th-11th stages for Gas turbine (GE)
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Pabouue nonarku Working blades of 1" stage for compressor
1 ct. xommpeccopa razoBoii Typounsl 32 MBT (GE) of gas turbine 32MW (GE design )



Pa6oune nonarku 1 ct. Working blades, stage 1
ITaposast TypOuna K-22-90-2 (H3JI) Steam turbine K-22-90-2 (NZL dezign)
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JlonaTka TypOOKOMITpeccopa Blade for turbocompressor
JIBUTATENS JIOKOMOTHBA of locomotive's engine
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Pabouune nmonatku TypOUHBI AMTOHCKON KoMmaHnuu «Mitsubishi» Working blades for turbine of Mitsubishi (Japan)
(ucmosb30BaHa TEXHOJIOTHS PEUHKUHUPUHTA) made by reengineering.
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Vanes for compressor MAN
(Germany)

Hanpapnstomume nonarku 1uist
typ6okomnpeccopa MAN (I'epmanns)
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PaGoure n HampaBisAOMUe TOMATKA Working blades and vanes
JUJIS1 CYIOBOM TTPOMBIIIIJICHHOCTH for marine industry




ACE cENTER MB-46VBE

Paboune nonarku poropa HU3KOTO Working blades of
JTABJICHUSI TAPOBOM TypOUHBI LP rotor for steam turbine



JlomaTku BEHTUIIATOPA THAPOTreHeparopa Blades for hydraulic-turbine generator




JlonaTtku BeHTHJIATOpA Blades for generator
rereparopa (3JICUB) (ELSIB design)
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Paboune nonatku 25 ct1. mapoBoit Typounsl T-30 (nu3aitn «CuMeHc») Working blades of 25th stage of steam turbine T-30
Typ6una uzrorosiena B Uexuwu, . bpHo (Brno, Czech Republic, Siemens design)
JlonaTtku M3rOTOBJICHBI C MPUMEHEHNEM TEXHOJIOTHH PEHHKUHUPUHTA made by reverse engineering




MAKCUMAJIbHbIE U MUHUMAJIbHBIE BbICOTbl U MACCbI JIONATOK, U3IrOTABJIUBAEMBbIE
N3 LUTAMMOBAHHbIX SATOTOBOK U U3 METAJIJTOMNMPOKATA

MAX. AND MIN. LENGTHS AND WEIGHTS OF BLADES PRODUCED FROM FORGINGS AND BARS

G=5,80 kr

A

650,0

G=2,60 kr G=1,55 kr

JIONATKU AJ19 NAPOBbIX TYPBUH

LUTAMMNOBAHHBIE 3ATOTOBKU
MPO®WJIb NMEPEMEHHbIN

BLADES FOR STEAM TURBINES
FORGINGS
TWISTED AIRFOIL

G=0,30 «kr

250,0

G=2,33 kr

JNNONATKW ANs rA30BbIX TYPEUH

LUTAMNOBAHHBIE 3ArOTOBKU
NMPO®WNb NEPEMEHHbBIN

BLADES FOR GAS TURBINES
FORGINGS
TWISTED AIRFOIL

S
o
o
™

OAK

To)
v Dy
G=1,83 kr G=0,10 kr

JIONATKW ANs NAPOBbIX TYPBUH

3ArOTOBKU - METAJUJTONPOKAT
NPO®WUIIb MEPEMEHHbIN MPO®WNb NOCTOAHHbIN

BLADES FOR STEAM TURBINES
BARS
TWISTED AIRFOIL STRAIGHT AIRFOIL



JUTS BAMETOK




JUTS BAMETOK
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