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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 1000 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.
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Seventeen processing CNC centers «KOKUMA» (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.
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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 450 000 blades in
2009-2022, including more than 280 000 blades for steam turbines and more
than 170 000 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.

Director Pumori-Energy Ltd. W Yampolsky Yuri

Contact details:

620142, Russia, Ekaterinburg,
Frunze St. 35A, office 402
tel./fax: +7 (343) 243-67-67
e-mail: pen@pumori.ru
WWW.pumori-energy.ru
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CoBpeMeHHbIE TEXHOJIOTHH U3TOTOBJICHUSA
JIONATOK TYPOUH M KOMIIPECCOPOB

00O «Ilymopu-aaeprusi» ocHoBano B 2001 romy ©u BXOOUT B COCTaB
Kopriopanun  «ITymopn».

OCcHOBHOIi BUJ 1eAATeJbHOCTH — HM3IOTOBJIEHHE JIONMATOK AJs TAPOBBIX,
ra3oBbIX TYpOMH U KOMIIPECCOPOB.

OO0 «Ilymopu-sHeprusi» paszpaboTaHa W BHEIpPEHAa HOBAas TEXHOJIOTHUS
MeX00pabOTKH JIONATOK, B COOTBETCTBUU C KOTOPOM CO37[aH MPUHIUIHMAIBHO HOBBIN

JUJIL POCCUUCKOW MPOMBIIUIEHHOCTH KOMILUIEKC MO M3TOTOBJIECHUIO JIOMATOK BBICOTOM
o 1000 mm.

TexHoJiorusi npegycMaTpuBaeT:

> CO3JIJaHHE TPEXMEPHOU KOMIIbIOTEPHOW MOIENH JIOMATKU;

> pa3paboTKy ympapBisSIONINX IporpaMM aiisi 00pabaThIBaIOIIUX LIEHTPOB;

> CO3/aHMe €IUHBIX 0a3 Nyt 00pabOTKH JIOMATOK;

> MUHUMAaJIBHOE KOJIMYECTBO OCHACTKH ISl MEXOOpaOOTKH U M3MEPCHUI;

> BBICOKOCKOPOCTHOE (ppe3epoBaHME Ha COBPEMEHHBIX 4- U 5-KOOPAUHATHBIX
00pabaTpIBalOIIMX HEHTPaX;

> WCIIOJB30BaHUE TBEPIOCIIABHOTO WHCTPYMEHTA BEIYIUX 3apyOeKHBIX
IIPOU3BOJIUTEIIEH;

> BBITIOJIHEHHE O€3pa3MEpHOTO MOJUPOBaHUS pabodveil YacTH JIOTATOK;

> MIPOBEPKY TOYHOCTH M3TOTOBIICHUS JIONATOK Ha KOOPJAMHATHO-U3MEPHUTEIBHBIX
MaIlIHHAX;

> obOecrneveHre BEICOKOM TOYHOCTH M3TOTOBJIEHHS BCEX DJIEMEHTOB JIOMATOK.

[Tpou3BOACTBO JIOMATOK OCYIIECTBIsIETcsT Ha 17-Th  0OpadarhIBArOIIMX
nentpax pupm «OKYMA» (Snonus), «C.B.Ferrariy (Uramus) u «AMS-Pumori»
(Unnusa-P®). KoHTponb KadecTBa W3TOTOBJIEHHBIX JIOMATOK MPOU3BOJUTCS JIByMs
BBICOKOTOYHBIMH  KOOPJWHATHO-U3MEPHUTEIbHBIMU MamuHaMu  GupMmbl  «DEA»
(Utanusa) u omHoi ontuueckoil MamuHou ¢upmbl « GOM» (I'epmanus).

Kommnanusi wucnone3yer B CBoeil paboTe JIMIEH3UPOBAHHBIE CUCTEMBI
ABTOMATU3UPOBAaHHOW TOATOTOBKU YIPABIAIOIIMX MporpamMM ansi (pe3epoBaHUs
TypOWHHBIX JIOTIATOK, SIPOM KOTOPBIX SIBISIETCS TpOrpaMMHOe oOecriedeHue hpupm
AutoDesk u Siemens PLM Software.

B koMmaHnu MMeeTcs: cucTeMa KOHTPOJIsl, COCTOsIas U3 M3MEPEHHs 4YacTu
YEPHOBBIX M YHCTOBBIX Pa3MEpOB JIOMATOK HEMOCPEACTBEHHO Ha 00pabaThIBAOIIMX
[EeHTpaX MW W3MEPEHHs BCEX HEOOXOAMMBIX pa3MepoB Ha KOOPIUHATHO-
U3MEPUTENIbHBIX ~ MallMHAaX ¢ [porpaMMHbIM — obecrieueHuem PS-DMIS  BHe
00pabaTpIBalOIIMX IIEHTPOB.

Hcnoab3oBaHue 3TOM cHMCTEMBI MO3BOJISIET:

> OTKa3aTbCsl OT MPUMEHEHHUS TPAJUIMOHHBIX KOHTPOJIBHBIX MPUCIIOCOOICHHUI;

> o0ecreyuTh BBICOKYI0 TOYHOCTH oOmepa — 3,5-5,5 MKwMm;

> BBITNIOJIHUTh METPOJIOrMYECKOE CPAaBHEHNE HOMHUHAJIBHBIX U M3MEpPEHHBIX 2D
CEUYEHHI1 JIONATKU;

> MPOAHAIM3UPOBATH  OTKJIOHEHUsS OT TMpoduias BHU3yaJIbHO Ha JKpaHe
KOMITBIOTEPA;

> BBIBECTH Ha Te4arh rpaduyeckoe TpeAcTaBIeHue Npoduieii U Tadauiry

OTKJIOHEHUH.
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B mHacrosmee Bpema OOO «Ilymopu-sHeprusi» OCBOEHO HM3rOTOBIICHHE
JIOTIATOK JUISE TIAPOBBIX TYpOWH MOIIHOCTBIO 0T 6 10 1000 MBT 1 ra3oBbIX TypOHWH
MOIIHOCTBIO OT 3 1m0 25 MBT. Kpome Toro, 0CBO€HO M3roTOBJICHUE JTOMATOK ISt
TypOOyCTaHOBOK, paboTaromMX Ha XWMKOMOMHATaX, METAJUTypPrHYeCKHUX 3aBOJaX.
Bueapeno mnpou3BOACTBO JIONATOK W3 HUKEJIEBBIX CIUIABOB, W3 TUTaHa BT-8,
JIIOPATTFOMUHMSL.

3a nepuoxa 2009-2022 rr. OO0 «ITymopu-3HEprus» U3roTOBUIIO U MOCTABHUIIO
g cBoux 3aka3uukoB 0ojiee 450 000 mT. Jomarok, u3 Hux 6omee 280 000 mT.
Jutst mapoBblX TypOoun u Ooneel70 000 mt. - ans razoBbix TypOuH. Ha skenopr
otrpyxkeHo 6omnee 20 000 wrt. nonarok (bocuust u I'epuerosuna, Utamus, ['peuws,
Kuraii, Kazaxcran, benapyce u ap.)

B  deBpane 2022r  Kommanus ycmemHO — Mpoluia  OYepeaHOU
pecepTUPUKALNOHHBIN aynuT CUCTeMbl MEHE)KMEHTa KayecTBa Ha COOTBETCTBUE
TpeboBanusM MexayHapoaHoro cragaapra [ISO 9001:2015, npoBeaeHHbIN opraHoM
no ceprudukanun «Bureau Veritasy.

Ob6nactp neiictBust CucreMbl MeHemkMeHTa kadectBa OOO «Ilymopu-
SHEPTHs» - MPOU3BOICTBO U MPOJaKa JIOMATOK MapOBbIX M Ta30BBIX TypOMH.

B pesynbrate mpoBeAEHHBIX MEPONPHUATHI W BHEAPEHUS pPEKOMEHIallHii
CHUCTEMbl MEHE/PKMEHTA KayeCTBa KOMIAHUS TOBBICHJIA KAaue€CTBO W KOHKYPEHTO-
CIOCOOHOCTD BBIMTYCKAE€MBIX JIOIMATOK.

OcHoBHbIE OTiIHYUTEIbHBIE XapakTepucTukn OO0 «Ilymopu-3Heprus»:
> BricOoKkoKBanmu(pUIMPOBAHHBIE CIIECIIUAIUCTHI;
> BrIcokoe kauecTBO M3rOTOBJIEHUS JIOMATOK 3a CYET MCIOJIb30BAHMS
COBPEMEHHOI0 METaJI000pabaThIBAIOLIET0 U U3MEPUTEIBHOTO 000PYIOBAHHUS;
> beicTpas moaroroBka MpoW3BOACTBA, BO3MOXHOCTh U3TOTOBJICHUS B KOPOTKHE
CPOKH OIBITHBIX WJIM BHOBb OCBAMBAEMBIX JIONATOK;
MuHMMaJIBHOE KOJIMYECTBO OCHACTKM M MEPUTEIBHOIO MHCTPYMEHTA;
[IpuMeHeHre COBpEMEHHBIX NMPUOOPOB KOHTPOJISI KauecTBa METalla;
MuHUMalIBHBIE CPOKH IPOU3BOICTBA;
KoHKypeHTOCIOCOOHbIE LIEHBI;

YV VY VYV

B03MOXXHOCTD peMHXMHHUpPUHIA (IPOU3BOJACTBO JIONATOK IIPU OTCYTCTBUU
YepTexed IMyTeM MOCTPOCHUS TPEXMEPHOH MOJAEIM 10 MpPEI0CTaBICHHOMY
3aka3uuKoM o0Opasiy);

> Hanexnas penyranus KOMIIaHHUH.

Hupexkrop OOO «Ilymopu-sneprus»: W Amnonsckuit FO.M.

Hamu KoHTaKTBI:

620142, . ExarepunoOypr,

yi. @pyH3e, coopyxkenue 35A, odpuc 402
ten./daxc: +7 (343) 243-67-67 150/ 9001:2015
e-mail: pen@pumori.ru BUREAU VERITAS

Certification

WWW.pumori-energy.ru
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Pa6oune nonatku 2, 3, 7 cT. PBJ] Working blades of 2, 3, 7 st.
14, 15, 23, 24 ct. PCJ] 14, 15, 23, 24 st. RMP
[TapoBas Typouna K-800-240 (JIM3) Steam turbine K-800-240 (LMZ desing)




Pa601iﬁe anaTKH 1-12 ct. PBJ Working blades of 1st-12th stages
[TapoBast TypOnHa of High Pressure Rotor for turbine type
K-500-240 (JIM3) K-500-240 (500 Mw) LMZ (JSC "Power Machines") design
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Pa6oune nonarku 32 u 37 cr. Working blades of 32nd and 37th stages
Typ6unsl K-300-240 (JIM3) for turbine K-300-240 (LMZ)
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Pabouue nomarku 28 CT.
[Taposast Typ6una I1T-80-130 (JIM3)

Working blades of 28th stage
Steam turbine PT-80-130 (LMZ)
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PaGoune nomarku 16-26 cr.
TypOunsl [1T-60-90 (JIM3)

Working blades of 16th-26th stages
for turbine PT-60-90 (LMZ) P /
P




PUNMORI

E N E R G Y

PaGouue onarku 25 cT. Working blades of 25th stage
[TapoBast TypOuHa for turbine type PT-65-90/13 LMZ
I1T-60-90/13 (JIM3) (JSC «Power Machines») design
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Pa6oune monatku 14-22 cT. mapoBoii TypOHUHBI Working blades of 14th-22nd stages for steam turbine
T-295-240 (YT3) T-295-240 (UTZ design)
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PaGouue nonatku 35 cT. mapoBoit TypOUHBI Worklng blades of 35th stage for steam turblne
T-295-240 (YT3) T-295-240 (UTZ design) b
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Working b ./
To-115 (YT3) for turbine type Tp-115 (UTZ design) g /f

e,




PUIMORI
E N

E R G

PaGouue nonatku 8 cr. PCJ| Working blades of 8th stage for turbine type
[Taposas Typ6una K-110-130 (YT3) K-110-130 (110 Mw) UTZ design
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Pa6ouue onarku Working blades of 25" and 27" stage

25 u 27 cr. Typ6unsl T-100-130 (YT3) for turbine type T-100-130 (UTZ design) S
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PaGouue nonarku 12 cr. 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 g ¢
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PaGouue nonarku 19-24 1. mapoBoii TypOUHBI Working blades of 19th-24th stages for steam turbine v
T-50-130 (VT3) T-50-130 (UTZ design) b '
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PaGouue 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) g
g



[TakeTtsr pabounx jomarok 1 ct. Typounsl [1T-135-130,

Nozzle segments of working blades for 1" stage
M3TOTOBJICHHBIE O3 CBapKHU of turbine PT-135-130, made without welding




PaGoumne nmonarku 4 cT. Working blades of 4th stage
["azoBas Typouna I'TH-6 (YT3) of gas turbine GTN -6 (UTZ) 8
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Hanpasnsromme nonarku 0-11 cr. 1 BHA
["a3oBas typ6una I'TH-16 (YT3)
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PaGouue nonarku 1-8 ct. PCJ] Working blades of 1st-8th stages
[TapoBas TypOuHa of Middle Pressure Rotor for turbine type
K-300-240 (XTT'3) K-300-240 (300 Mw) Turboatom, Ukraine design "
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PaGouue nonarku 1-6 ct. mapoBoi TypOUHBI Working blades of 1st-6th stages for steam turbine
K-300-240 (XTT'3) K-300-240 (Turboatom design) g
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Pa6oune nonarku PBJ, PCJI u PH/I Working blades of HP, RIP and RLP
Typounsl K-100-130 («TypOoarom») for turbine K-100-130 («Turboatom») g
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PaGouue nonarku 2-12 cT. napoBoil TypOUHBI Workmg blades of 2nd 12th stages for steam turbme
K-15-41 (H3JI) K-15-41 (NZL design) g




PaGoune nonarku napoBoil TypOMHbI Working blades for steam turbine 3
[1-30 (H3JT) P-30 (NZL design)
i)
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PaGouue nonarku 2 CT. Ta30BOM TypOUHBI Working blades of 2nd stage for gas turbme ,
I'TT-12 (H3JI) GTT-12 (NZL design) g
i)
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Paboune n Hampapnsroniye JonaTku 1-7 cr., Working and guide blades of 1st-7th
I"azoBas Typ6una ['TT-3M (H3JI) stages for gas turbine GTT-3M (NZL design)

4
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PaGouune nmomarku 0-16 cT. KoMmpeccopa
["azoBas Typ6una ['TT-3M (H3JI)

Working blades of Ost-16th stages

of gas turbine GTT -3M (NZL design)




Pabouune u cipsmiisitoniiue J0maTku Working and guide compressor blades
1-12 ct. nonarka BHA xommnpeccopa of 1st-12th stages of gas turbine 8 y
["azoBas Typ6una ['TY-8 GTU - 8 (8 Mw) "1




PaGoune monarku komrpeccopa 1-3 CT. U HampaBISrOIINe
jonarku kommpeccopa 6-11 ct. razopoii Typounsl (GE)

b

Working compressor blades of 1st-3rd stages and

guide compressor blades of 6th-11th stages for Gas turbine (GE) §

N
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PaGouue nonarku Working blades of 17 stage for compressor
1 cr. xommpeccopa ra3oBoii Typounsl 32 MBT (GE) of gas turbine 32MW (GE design ) %
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PaGoune monatku 1 cT. Working blades, stage 1 '
Iaposast Typouna K-22-90-2 (H3JI) Steam turbine K-22-90-2 (NZL dezign) s
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Jlonarka Typbokommpeccopa Blade for turbocompressor
JBUrares J0KOMOTHBA of locomotive's engine
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PaGouue jonarku TypOMHBI SMOHCKOM KoMmaHuu «Mitsubishi» Working blades for turbine of Mitsubishi (Japan)

(ucmonbp30BaHa TEXHOJIOTHS PEMHKMHUPUHTA) made by reengineering. P G
: iy
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Hamnpagnstomue onatku s Vanes for compressor MAN
typ6okomnpeccopa MAN (I'epmanus) (Germany)
b




DO Tlysopu — SUEPTUAL:

15 aem. yopeumon pabom!
-

-

S I T

i - :—-‘-r--::.':‘;r.":"‘- " 1“‘?‘?@‘ l ——al ‘-t ___.:_! —
R : A
T~ ke =

| L"',.‘,-r Yo ¥

SN I

B YRS S

PaGoune u HanpaBisgIONIUE IONATKH
JUISL CYIOBOM MPOMBIIIJIEHHOCTH

-

ﬂfﬂ-'.'i
'_ LI

-




| ACE CENTER MB-46VBE

lE:’UI\/lDR

N E R




PUIMORI
E N

E R G Y

g —— .

.,-) - _= -
L LI u..l.‘bz-a—*i‘-u..

i — T

e —ece

JlonmaTky BEHTHISATOpA MMIPOreHeparopa Blades for hydraulic-turbine generator
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PaGoune nonarku 25 ctT. mapoBoit Typounsl T-30 (nu3aitn «CuMeHc») Working blades of 25th stage of steam turbine T-30
Typ6una uzrorosieHa B Uexuu, . bpHo (Brno, Czech Republic, Siemens design) ‘
JlonaTtku M3rOTOBJICHBI C MPUMEHEHUEM TEXHOJIOTHH PEHHKUHUPUHTA made by reverse engineering "




MAKCUMAJIbHbBIE U MUHUMAJIbHBIE BbICOTbl U MACCbI JIOMNATOK, U3IrOTABJIUBAEMBbIE
N3 LUTAMMOBAHHbIX SATOTOBOK U U3 METAJIJTONMPOKATA

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

A

337,0

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

JIONATKU A9 NAPOBbIX TYPBUH

LUTAMMNOBAHHBIE 3ATOTOBKU
MPO®WJIb NMEPEMEHHbIN

BLADES FOR STEAM TURBINES
FORGINGS
TWISTED AIRFOIL

G=0,30 «kr

G=2,33 kr

NNONATKW ANns rA30BbIX TYPEUH

LUTAMNOBAHHBIE 3ATOTOBKU
NMPO®Wb MEPEMEHHbIN

BLADES FOR GAS TURBINES
FORGINGS
TWISTED AIRFOIL

oﬂ
“ Ld‘
y Wy
G=1,83 kr G=0,10 kr

JNIONATKW ANs NAPOBbIX TYPBUH

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

BLADES FOR STEAM TURBINES
BARS

TWISTED AIRFOIL STRAIGHT AIRFOIL
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JUTS BAMETOK




	Страница 1
	2: англ. 1
	3: англ. 2
	4: рус. 1
	5: рус. 2
	6: 1
	7: 2
	8: 3
	9: 4
	10: 5
	11: 6
	12: 7
	13: 8
	14: 9
	15: 10
	16: 11
	17: 12
	18: 13
	19: 14
	20: 15
	21: 16
	22: 17
	23: 18
	24: 19
	25: 20
	26: 21
	27: 22
	28: 23
	29: 24
	30: 25
	31: 26
	32: 27
	33: 28
	34: 29
	35: 30
	36: 31
	37: 32
	38: 33
	39: 34
	40: 35
	41: 36
	42: 37
	43: 38
	44: 39
	Страница 45

