4. BOHLER

/
"ﬁ"(

PLASTIC MOULD STEEL CTAJlb

ONA NATbA MNACTMACC

BOHLER M390 |
micROCLERAIY




BENEFIT IN RESPECT OF VE
PERFORMANCE

FLASTIC MOULD POWDER
STEEL METALLURGY

RSATILITY AND

NMPEMMYLLECTBA B NJIAHE YHUBEPCAJIbHOCTU U

PABOTOCIOCOBHOCTU

BOHLER M390 MICROCLEAN is a martensitic chromium
steel produced with powder metallurgy. Due to its alloying
concept this steel offers extremely high wear resistance
and high corrosion resistance — the perfect combination
for best application properties

= Extremely high wear resistance

= High corrosion resistance

= Excellent grindability

= Hochglanzpolierbarkeit

= Hohe Zahigkeit

= High mirror finish polishability

. Better resistance to vibrations and mechanical
shocks

= Long and consistant tool life
= Reproducibility of production processes
= High precision components

Increased productivity
Reduced unit costs

BOHLER M390 MICROCLEAN - 3T0 MapTeHcuTHas
XpomucTas nopoLLkoBasi ctanb. bnarogaps ceoemy
nerupyoLlemy cCocTaBy, 3Ta ctanb obnagaet
Yype3Bbl4alHO BbICOKOW M3HOCOCTOMKOCTLIO 1 BbICOKOM
KOPPO3MOHHOWM CTOMKOCTLIO - MAearbHbIM COYETAHNEM
CBOWICTB A1 Hauny4llien paboTocnoco6HOCTH

» UpesBblYaiiHO BblICOKas N3HOCOCTONKOCTb

» Bbicokas KOppo3MOHHas CTOMKOCTb

« OTnunyHas wnndyemoctb

» XopoLuas NofMpyeMocTb A0 3ePKaribHOr0 COCTOSAHNSA

« Bbicokas BA3kocTb

» MuHMManeHbIe pa3mepHble N3MEHEHUS

« YMyYlleHHas yCTOMYMBOCTb K BUBpaumsam n
MeXaHU4eckVM yaapam

= Bbicokasi 1 NocTosiHHasA CTOMKOCTb MHCTPYMEHTA
. BocnpounsBoanmocTb Npor3BOACTBEHHOMO NpoLecca
« BbicOokOoTOYHbIE AeTanu

MoBblweHHasA NPOM3BOAUTENBLHOCTL
MoHuXxeHHan yaenbHas ce6ecTonMocTb




Field of applications

Mould inserts for the production of CDs and DVDs
Moulds for the processing of chemically
aggressive plastics containing highly abrasive
fillers

Moulds for the processing of duroplasts

Moulds for the production of chips for the electronics
industry

Screws for injection moulding machines
Non return valves
Linings for injection moulding cylinders

Due to its outstanding property profile
BOHLER M390 MICROCLEAN is used in fields aside
from plastics processing industry, such as:

= Machine components for the food processing industry

R GIYES

O6nacTtu npumeHeHus

« BcTaBku nuteriHbix oopm ans CD n DVD

« JlutenHble hopmbl Ansi 06pabOTKM XMMUYECKN
arpeccyriBHbIX MacTMacc, CoAepXallmX BbICOKO
abpasuBHble HanonHUTENu

= JluteriHble dopmbl Ans 06paboTkm AoponnacToB

= JluTenHble opMbl ANst YANOB B SNEKTPOHMKE

= BUHTBI AN ycTaHOBOK AN NMUTbS NOA AABMEHVUEM

. HeBo3BpaTHble knanaHbl

= BHyTpeHHsisl 06LIMBKa LMINMHAPOB ANS NMUTbS Noa
[aBneHnem

Bnarogaps cBoemy HENPEB30MAEHHOMY COYETaHWNIO0 CBONCTB,
BOHLER M390 MICROCLEAN ucrnonb3ayeTca He

TONbKO Npy 06paboTke nnactmacc, HO U B ApYyrux

obnacTsix NpUMEHEHWS, HanpuMep:

= [leTanu cTaHKoB AMNsi MULLEBON NPOMBILLNIEHHOCTU

« Hoxu

Chemical composition (average %) / Xumuueckun coctaB (cpefaHue 3Ha4eHus B %)
Si \ Mn \ Cr \ Mo \ v

20,00

4,00

1,00

0,70 0,30



THE ADVANTAGES OF MICROCLEAN MATERIALS
NMPEMMYLWECTBA MATEPUAJ10OB CEPU MICROCLEAN

The world‘s most modern PM steel
production plant

BOHLER developes and produces high-performance PM-
high speed steels and -tool steels, which increase the life
of the tool by several hundred percent.

We consider this to be a technological leap of

BOHLER's own making: 3rd generation PM materials.
These materials, known by the name MICROCLEAN,
offer even further improvements in wear resistance,
compressive strength, toughness, fatigue strength and
polishability.

Flow chart / Mpou3sBoAcTBEHHbIN NpoLecc

Melting
lMnaBeka

Filling

Kancyn

Gas-Atomising / Ma3oBas
aTomusauus

Capsules
3anonHeHue

Cambin nepesoBon B MUpe 3aBoj,
Nno NpPon3BOACTBY NOPOLLUKOBbLIX
cTtaneu

BOHLER 3aHumMaeTcs paspaboTKom 1 MPOM3BOACTBOM
BbICOKO TEXHOMOMMYECKUX NMOPOLLKOBBIX ObICTPOPEXYLLNX 1
MHCTPYMEHTarbHbIX CTaneun, KoTopble NO3BOMSIOT
NMOBbICUTb CTOMKOCTb MHCTPYMEHTA Ha HECKONbKO COTEH
npoLeHToB. Mbl cuntaem, 4to 3aeck Ha BOHLER mbl
COBEPLUMNY TEXHOMOTMYECKINIA NPOpLIB: 3° NoKkoneHne
NMOPOLLKOBbLIX MaTepuanoB. ATK Matepuarbl, Bxogslive B
ceputo MICROCLEAN, obecneunBatoT eLle bonbluee
yny4LUeHne N3HOCOCTONKOCTU, MPOYHOCTU Ha CxaTtue,
BSI3KOCTW, YCTaNOCTHOM CTOMKOCTY 1 NMOMMPYEMOCTH.

hipped finished products
Cknag
Forging / Koska @
’ Forged pieces
Welding goxo?akm
Hannaska

- T

Rolling / Mpokar Bar material / MpyTku
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Comparison of particle size / CpaBHeHue pa3mepa YyacTuy

1e n 2e MNokoneHus

4

3913 26KV X168 180Pn WD3

High purity, homogeneous alloyed powders, with
appropriate particle size and distribution are subjected to a
high pressure, high temperature process to obtain a
homogeneous, segrega- tion-free tool steel with virtually
isotropic properties. Following this, the desired final
dimension is achieved by hot forming.

The manufacturing of a fine powder with higher cleanliness
is a prerequisite in achieving the aforementioned
improvements in material properties.

MICROCLEAIT

o e

3918 20KV X188 100Pn WD3

"oMoreHHble nerMpoBaHHble NOPOLLKX MOBbLILLEHHOW
4YncToThl, 06NagaLLMe COOTBETCTBYHOLLMM PA3MEPOM U
pacnpeaeneHnemM 4actu, NoaBepranTcs BO34eNCTBUIO
NOBbILLEHHOTO AABNEHUS Y TEMMNEPATYPbI AS MNOy4YeHUs
roMoreHHow, cB060A4HONM OT cerperawuuin MHCTPYMEHTanbHON
cTanu, obnagaroLlen CoBepLUIEHHO N30TPOMHbLIMU
cBovictBamu. Mocne atoro, 3arotoBkx Tpebyemoro pasvepa
NPON3BOAATCS C MOMOLLBIO ropsven o OpMOBKM.

MN3rotoBneHne TOHKMX MOPOLUKOB MOBBLILEHHON YMCTOTbI
ABMIAETCA 3ariOrOM  MOSYYEHUS MEePEYUCITIEHHbIX BbILLe
yIyYLLUEHHbIX CBOMCTB MaTepuarna.




TESTED FOR HIGHEST REQUIREMENTS }
NCIbITAHO OJTA HAMBBICLWNX TPEBOBAHNIA

Salt spray examination according to DIN 50021 / ConsiHou cnpeu no DIN 50021
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150 260 400 540
Tempering temperature / Temnepatypa otnycka (°C)
For highest corrosion resistance use lower tempering [ns nonyyYeHnst HanBbICLLEN KOPPO3UOHHOM
temperatures. Deep freezing should be performed. CTOMKOCTW UCMONb3YyNTEe HU3KYLO TeMMepaTypy
oTnycka. Heob6xoaMmo npoBegeHNE KPUOTEHHOW
06paboTku.

Hardening temperature: 1150 °C Temneparypa 3akasnku: 1.150 °C
Testing period: 8 hours MpooomKNTENBbHOCTb UCTIbITAHNS: 8 YacoB
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Physical properties / ®u3nyeckne cBoncTea

Density at 20 °C / MNMnoTHocTb npu 20 °C 7,54 xr/om®

Thermal conductivity at 20 °C / TennonpoBogHocTb npu 20 °C 16,5 B1/(Mm.K)

Thermal expansion between 100 °C and 500 °C / Koad¢mumeHT TepMmuyeckoro pacwumpeHus B uHtepsane 100 °C ... 500 °C
400°C R
10owei

570 °F 750 °F o%0°F | |

10-6 gronm/aonmeF

Source / VicTounuk: Materials Center Leoben / OGI 2001

Regarding applications and processing steps that are OBnacT! NPUMEHEHWS 1 3Tarbl MPOVN3BOACTBEHHOO

not expressly mentioned in this product npoLecca, KoTopble He Gblfiv YNOMSHYTbI B AaHHOW
description/data sheet, the customer shall in each BpoLutope, crneayeT yTouHAThL ¢ Balumm pernoHanbHbIM
individual case be required to consult us. npeacTaBUTeNIeM B KaXK4OM OTAENbHOM Cryvae.



A STEEL FOR EXTREMLY HIGH REQUIREMENTS
CTAJb O4J14 OCOBO BbICOKMX TPEEOBAHNM

Abrasive and corrosive wear / AGpa3uBHbIW U KOPPO3UOHHbIW U3HOC

Plastic: Polyethersulfon (PES), Trade name: Ultrason
E2010G86, Glass fibre content: 30 wt.%, Temperature; 400 °C:/ 1.2379 (AISI D2)
4 MnacTtmacca: MonnadupcynbdoH, Toprosoe HaszeaHue: Ultrason E2010G6,
CopaepxaHnue cteknosonokHa: 30 % macc., Temnepatypa: 400 °C
1.2380 PM
(AISI D7 mod. PM)

BOHLER M390 [

mMICROCLEAIT

Mean depth of abrasion (um)
CpegaHsia rnybuHa nctmpanmst (Um)

0 5 10 15 20 25 p
Amount of plastic (kg) / KonnuectBo nnactmacce! (Kr)



Plastic: Polyamide 66 (PA66), Trade name: Ultramid A3WGS6,

Glass fibre content: 30 wt.%, Temperature: 300 °C/
Mnactmacca: Polyamide 66 (PA66), ToproBoe Ha3BaHue:
Ultramid A3WG6, CoaneprkaHue creknoBorokHa:: 30 %
macc., Temnepatypa: 300 °C

Mean depth of abrasion (um)
CpegHsia rnybuHa uctmpanHmst (Um)

10

1.2380 PM
(AISI D7 mod. PM) ‘

BOHLER m390 N 4

MICROCLEAIT

15

Amount of plastic (kg) / Konnyectso nnactmaccel (kr)

During both, the injection of purely abrasive acting PA66
with 30% glass fibres at 300 °C (570 °F) and the injection of
abra- sive and corrosive acting PES with 30% glass fibres
at 400 °C (750 °F), M390 MICROCLEAN shows the best
wear and corrosion resistance. By forming corrosive acting
sulphurous decomposition products when processing PES,
wear increases on 1.2379 and 1.2380PM by 250% and
200%

With M390 MICROCLEAN the additional corrosion only
shows an increase of 30%.

Source: Institute for Plastics Processing at the University of Leoben

)

Kak npv BnpbickmBaHuu abpaaveHow nnactmaccel PA66 ¢
30%-bIM cogepxaHneM cTeknoBosiokHa npu 300 °C, Tak u
npu BNpbICKMBaHNM abpasnmBHOIO U KOPPO3NOHHOTO
nonuacpupcynboHa ¢ 30%-biM cogepxaHnem
cTeknoBorokHa npu 400 °C, M390 MICROCLEAN
NPOSBIAET HANIYYLLIYI0 N3HOCOCTOMKOCTb U KOPPO3VIOHHYHO
CTOWMKOCTb. M3-3a hopMMPOBaHMSA KOPPO3NOHHBLIX CEPHbIX
NPOAYKTOB pasnoxeHust npu obpaboTke
nonunadgupcynbgoHa, nsHoc ctanen 1.2379 n 1.2380PM
yBenu4ymBaetcs Ha 250% n 200% COOTBETCTBEHHO.

Takoe gononHUTENbHOE KOPPO3MOHHOE BO3OENCTBUE
nosbilwaeT n3Hoc M390 MICROCLEAN Bcero Ha 30%.

McToyHuk: MHCTUMTyT no obpaboTtke nnactmacc npy YHusepcuteTe JleobeHa



HEAT TREATMENT RECOMMENDATIONS
PEKOMEHOALUWW MO TEPMOOBPABOTKE

Tempering chart / luarpamma otnycka

66
64
62
60
58
56
54
52
50
48
46

a4
100

Vacuum hardening: 1150 °C (2100 °F) /
30 min/ N2, 5 bar 2 x 2 Hours

Specimen dimensions: dia. 20,5 x 15 mm

Highest corrosion resistance/ Highest wear resistance/
HamBbiclias koppo3voHHas HavBbicluas U3HOCOCTOMKOCTb
CTONKOCTb

200 300 400 500
Tempering temperature / Temnepatypa otnycka (°C)
BakyymHas 3akanka: 1150 °C / 30 muH. / N2, 5 6ap

OTnyck: 2 X 2 yaca
Pa3wmep obpasua: kpyr 20.5 x 15 mm

10



Tempering chart with subzero treatment / luarpamma oTnycka ¢ KpuoreHHo ob6paboTkomn

Highest corrosion resistance/ Highest wear resistance/
HauBbicLUast KOPPO3MOHHAst CTOMKOCTb HauBbIcLUast IBHOCOCTOMKOCTb

e ————

Hardness / Teepgoctb (HRC)

200 300 400

Tempering temperature / TemnepaTypa otnycka (°C)

Vacuum hardening: 1150 °C (2100 °F) / BakyymHas 3akanka: 1150 °C / 30 mMuH. /
30 min / N2, 5 bar Deep freezing: —70 °C, N2, 5 6ap KpuoreHHas o6pabotka: —70 °C,
2 hours 2 yaca

Tempering: 2 x 2 Hours OTtnyck: 2 X 2 yaca

Specimen dimensions: dia. 20,5 x 15 mm Pasmep obpasua kpyr 20,5 x 15 mm




Instructions for heat treatment

= Supplied condition: max. 280 HB

= Optimal soft annealing is only possible
after hot forming.

Stress relieving

= 650 °C

. After through-heating, soak for 4 hours in a neutral
atmosphere.

= Furnace cooling up to 300 °C, followed by air

Hardening

= 1100 to 1180 °C/oil, N2

. Holding time:
Following temperature:

20 — 30 minutes for a hardening temperature of 1100 —
1150 °C

5 — 10 minutes for a hardening temperature of 1180 °C

HEAT TREATMENT RECOMMENDATION
PEKOMEHOALUWU 1O TEPMOOBPABOTKE

Yka3aHus no TepmoobpaboTke
. CocTosiHne noctaeku: makc. 280 HB

« [poBeaeHve onTUMansbHOro OTKUra BO3SMOXHO TOSNBKO
nocne ropsiyen OPMOBKN.

CHATHE HanpsXXeHUn

. 650 °C

. [locne ckBO3HOrO MporpeBa, BbIAEPKBATb
3aroTOBKY B HENTpasnbHOM aTtMocdepe B
TevyeHune 4 4yacos.

. Oxnaxpgerue B neun oo 300 °C, 3aTeM Ha BO3ayxe

3akanka

= 1100 to 1180 °C/Macno, N2

= Bpems Bbioepxku:
[Mocne BbipaBHUBaHUA TEMNepaTyp:
BblAepXXunBaTb 3arotoBky B TedeHue 20 - 30
MUHYT npu Temnepatype 3akanku 1100 -
1150 °C
BblAep>XunBaTb 3aroToBky B TeyeHme 5 - 10
MUWHYT Npu Temneparype 3akanku 1180 °C

12
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Tempering for highest corrosion resistance

. Deep freezing for transformation of retained austenite

= Slow heating to tempering temperature

= Time in furnace 1 hour for each 20 mm of workpiece
thickness, but at least 2 hours

. For information on the achievable hardness after
tempering please refer to the tempering chart.

= = Tempering: 200 to 300 °C

Tempering for highest wear resistance

Deep freezing recommended

A deep freezing treatment immediately following
hardening leads to increased tempering hardness
values at austenitising temperatures = 1150 °C

Slow heating to tempering temperature

Time in furnace 1 hour for each 20 mm of

workpiece thickness, but at least 2 hours

Time in furnace 1 hour for each 20 mm (0.79 inch) of
workpiece thickness, but at least 2 hours

Triple tempering 20 °C above the secondary hardening
maximum is necessary in order to achieve a complete
transformation of retained austenite.

13
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OTnyck AnA nony4eHus HamBbICLUEA KOPPO3UOHHOMN
CTOWKOCTM

« KpnoreHHas obpaboTka ans npeBpaLleHnss OCTaTto4yHOro
aycTeHuTa

= MeaneHHbI HarpeB 4o TeMnepaTypbl OTNycKa

= Bpems Bbiaepxkm B neumn 1 Yac Ha kaxgble 20 mm
TONLLUMHBLI 3arOTOBKW, HO HE MEHEE 2-X YacoB

= 3Ha4eHus nony4yaemon TBEpAOCTH NoKasaHbl Ha AuarpaMmve
oTnycka.

« Otnyck: * 200 - 300 °C

OTnyck AnA nony4YeHus HauBbICLUEN NU3HOCOCTONKOCTU

. PekomeHayeTcs npoBegeHUe KpuoreHHom obpaboTkm

= KpuoreHHass obpaboTka HemeanieHHO mocrne 3akarku
MoO3BOSMSIET MOMYYNUTb MOBLILIEHHYHO TBEPAOCTb MOCne
oTnycka npv Temnepartypax ayctedmnsaumm = 1150 °C,
[OnacHocTb pacTpeckvBaHus Nog BO3AENCTBMEM
HanpskeHun]

« MenneHHbIn HarpeB 4o TeMnepaTtypbl OTRycKa

« Bpems Bbligepxku B neun 1 yac Ha kaxable 20 mm
TOMLWUHBI 3aroTOBKK, HO HE MeHee 2-X YacoB

= 3Ha4yeHus nony4yaemon TBepAOCTH NoKasaHbl Ha guarpamMmve
oTnycka.

. [poBeaeHne TporHOro oTnycka npu Temnepartype Ha
20 °C BbllEe MakcumanbHOW TeMnepaTypbl BTOPUYHOW
3aKarnkv Heobxo4uMMo Ansi MOIHOro NpeBpaLLeHUst
OCTaTO4HOro aycTeHuTa.



MACHINING RECOMMENDATIONS )
PEKOMEHOAUUU MO MEXAHUYECKOW OBPABOTKE

Turning with sintered carbide

Depth of cut mm 05-1 1-4 4-8 over 8
Feed mm/ rev. 0,1-0,3 0,2-0,4 0,3-0,6 0,5-1,5
BOEHLERIT grade SB10, SB20 SB10, SB20, EB10 SB30, EB20 SB30, SB40
ISO grade P10, P20 P10, P20, M10 P30, M20 P30, P40

Cutting speed vc (m/min)

Indexable inserts

Tool life: 15 min. 210 — 150 160 — 110 110 - 80 70— 45
Brazed carbide tools

Tool life: 30 min. 150 - 110 135-85 90 - 60 70 - 35
Coated indexable inserts

BOEHLERIT ROYAL 321/ISO up to 210 up to 180 up to 130 up to 80
BOEHLERIT ROYAL 331/ISO P35 up to 140 up to 140 up to 100 up to 60
Tool angles for brazed carbide tools

Rake angle 6°—12° 6°—12° 6°—12° 6°—12°
Clearance angle 6° —8° 6° —8° 6°—8° 6°—8°
Inclination angle 0° -4° -4° -4°

Turning with high speed steel

Depth of cut mm 0,5 g 6
Feed mm/ rev. 0,1 0,4 0,8
HSS-grade BOHLER-/DIN S700 / DIN S10-4-3-10
Cutting speed vc (m/min)
Tool life: 60 min. 30-20 20-15 18 -10
Rake angle 14° 14° 14°
Clearance angle 8° 8° 8°
Inclination angle -4° A1° -4°

Milling with inserted tooth cutter

Feed mm / tooth up to
Cutting speed vc (m/min)
BOEHLERIT SBF/ISO P25 120 - 60
BOEHLERIT SB40/ISO P40 70— 45
BOEHLERIT ROYAL 635/ISO P35 80 - 60

Drilling with sintered carbide

Drill diameter mm 3-8 8-20 20 -40
Feed mm/ rev. 0,02 - 0,05 0,05-0,12 0,12 -0,18
BOEHLERIT/ISO grade HB10 /K10
Cutting speed vc (m/min)
50 - 35 50 - 35 50 - 35
Point angle 115° - 120° 115° —120° 115° - 120°
Clearance angle 5° 5" 5

Condition: soft annealed. Figures given are guidelines only.

14



ToueHue TBepaocnnaBHbIM UHCTPYMEHTOM

ny6buHa pesaHusi, Mm 05-1 1-4 4-8 cBbiLLE 8
Mopaya mm/0b. 0,1-0,3 02-04 0,3-0,6 0,5-1,5
Mapka BOEHLERIT SB10, SB20 SB10, SB20, EB10 SB30, EB20 SB30, SB40
Mapka 1ISO P10, P20 P10, P20, M10 P30, M20 P30, P40
CKOpOCTb pe3aHus V¢, M/MUH.
CMeHHble NnacTuHbI
CrovikocTb MHCTpyMeHTa: 15 munH.| 210 — 150 160 — 110 110 -80 70 —45
HanaliHble TB.CM. NNacTuHsbI
CrowvikocTb nHcTpyMeHTa: 30 muH.| 150 — 110 135 -85 90 -60 70-35
CMeHHbIe MNacTWHbI C MOKPbITUEM
BOEHLERIT ROYAL 321/ISO P25 00210 00180 00130 1080
BOEHLERIT ROYAL 331/ISO P25 0o 140 80140 £0100 £0 60
Yrmbl MHCTPYMEHTa AN HanavHbIX TBEPAOCNAaBHbIX NacTy
MepegHuii yron 6°—12° 6° —12° 6° —12° 6° —12°

3agHun yron
Yron HakmnoHa pexyLuemn KpoOMKM

6°-8°
0°

ToueHue GLICTPOPEXYLUUM MHCTPYMEHTOM

nybuHa pesaHus, Mm

6°—8°
-4°

3

6°—8°
-4°

6

MNopaya mm/06.

04

0,8

HSS-mapka BOHLER/DIN

S700/ DIN

S10-4-3-10

CTOWKOCTb UHCTPYMeHTa: 60 MUH |

30-20

CKOpOCTb pe3aHus V¢, M/MUH.

20-15

18-10

MepeaHui yron
3agHwuii yron
Yron HakrnoHa pexyLuen KpoMKu

¢pe3epOBaHMe WHCTPYMEHTOM CO CMeHHbIMU NnacTuHamm

Mopava mm/3y6

14°
g8°
-4°

14°
g8°
-4°

CKOpOCTb pe3aHusA V., M/MUH.

BOEHLERIT SBF/ISO P25

BOEHLERIT SB40/ISO P40

BOEHLERIT ROYAL 635/ISO P3

CBepnel-me TBepaocnnaBHbIM UHCTPYMEHTOM

[vameTp cBepna, MM

3-8

8-20

20-40

Mogada mm/06.

0,02 - 0,05

0,05-0,12

0,12-0,18

BOEHLERIT/ISO mapka

HB10

/ K10

50 -35

CKOpOCTb pe3aHusA V¢, M/MUH.

50— 35

50 - 35

Yron npv BepLunHe

115° - 120°

115° - 120°

115° - 120°

3agHui yron

5°

CocTosiHue: oToxokeHHoe. CnpaBoYHble 3HavYeHus

15

5°

5°
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4 BOHLER

NYYWWE CTANU ONA NyYwmX nPOM3BOACTB

KoopaunHathl: OO0 «ecTanbnuHe Bbicoko A heKTNBHbIE
- Metannsl PYC»
03069, HwkHu Hosropoga,
yn. OpexoBckasi, 80
Ten.: 8 (831) 299-02-02
8 (800) 550-21-17
E-mail: general@voestalpine.com
lernn.ru

The data contained in this brochure is merely for general information and therefore shall not be binding on the company. We may be
bound only through a contract explicitly stipulating such data as binding. Measurement data are laboratory values and can deviate
from practical analyses. The manufacture of our products does not involve the use of substances detrimental to health or to the ozone
layer.

[aHHble, npenocTtaBlieHHbIe B aToMN 6pou.nope, npegHasHavYeHbl UCKMKYNTENbLHO And o6LLero cBeieHUs U, TakUM o6pa30M, HU K
4Yemy He 0653bIBalOT kKOMNaHuto. Mbl NnpuHMMaeM Kakne 6bl TO HM BbINo 06593aTENLCTBA TOMBKO nyTeM 3aKkrno4YeHnsa KOHTpakKTa
OlHO3HA4YHO orosapuBaroLlero I'IO,E|06HYIO I/IH(*)OpMaLlI/IIO. YKa3aHHble 3HaYeHuUs ABMSTCA pesynbTatamu naGopaToprlx
M3MepeHVIl7I N MOTyT OTNnn4aTbCA OT CbaKTVI‘-IGCKVIX 3HaYEHWN. I'IpV| npounssoacTee Halen npoAYyKUMnN HE NUCMONb3YHTCA BELLECTBa,
HaHOoCALlMe Bpe 300p0BbH noaen nnu 0O30HOBOMY CJ10H0.
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