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KayecTBeHHOEe CpaBHEHMNE OCHOBHbIX

CBOWCTB cTaneun

Qualitative

comparison of the major

steel properties

Mapka / Grade
BOHLER

AbpasnBHas

CTOMKOCTb
Wear resistance

abrasive

CTOMKOCTb K
agresum

BsiskocTb

. Toughness
Wear resistance 9

adhesive

CtabunbHoCTb

O6pabaTbiBaeMOCTh hasmepos npu TO

Machinability Dimensional stability

in heat treatment

K100

K105

K107

K110

K190
MICROCLEAN

K245

K305

K306

K329

K340
ECOSTAR

K350

K455

K460

K510

K600

K605

K720

K990

Llenbto aTon Tabnuubl sBnsietca obneryeHvne
Bblbopa ctanu. OgHako, OHa He NpuHUMaeT
BO BHMMaHWe pasHoobpasHble HanpsXKEHHble
COCTOSIHWS, BO3HMKAOLLME B 3aBUCMMOCTU OT
pasnuyYHbIX YCNOBWI 3KCNyaTaumm.

Hawwn TexHnyeckne KOHCynbTaHTbl OyayT
pagbl nomoybr Bam B peweHun nobbIx
BOMPOCOB, CBA3a@HHbLIX C UCMONb30OBaHMEM U
obpaboTkown cTanen.

This table is intended to facilitate the steel
choice. It does not, however, take into ac-
count the various stress conditions imposed
by the different types of application.

Our technical consultancy staff will be glad
to assist you in any questions concerning
the use and processing of steels.
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CBowncTBa

Properties

PasmepHo-cTabunbHas,
BbICOKOYT1epoancTasi, BbICOKOXpOMUCTas
(12%) cransb.

Ocobo nogxoauT ONs  3akankym Ha
Bo3ayxe. ObnagaeT BbICOKOW BA3KOCTBH).

Dimensionally stable, high car bon,
high-chromium (12%) steel.
Particularly suitable for air hardening.
Good toughness.

Application

NpumeHeHne

BbicokonponsBoanTenbHbIn pexyLummn
WHCTPYMEHT (WTamnbl M MPOBOONHUKM),
BbIpyOHOW WHCTPYMEHT,
AepeBoobpabaTbiBalOWMA  MHCTPYMEHT,

Nne3Bna HOXHWUL ONna pa3pe3aHnda TOHKUX
3aroToBOK, pe3bboHape3Hble  nnaLlku,
BOMOYUSIbHBIA  MHCTPYMEHT, B T.M. Ans
rnyboKkol BbITSKKKM, SKCTpyAepbl, npecc-
WHCTPYMEHT  ANA  KepamMuyeckux  u
papMaLEeBTUYECKUX MPOU3BOACTB, Barku
XOINOAHOW MPOKaTKM ANSl MHOroBafKoBbIX
CTaHOB, UW3MEpUTEnNbHbIA  UHCTPYMEHT,
hopMbl ANA NUTbSA NnacTmacce.

High-duty cutting tools (dies and punches),
blanking and punching tools, woodwor-
king tools, shear bla des for cut ting light-
gauge material, thread rolling tools, tools
for drawing, deep drawing and cold
extrusion, pressing tools for the ceramics
and pharmaceutical industries, cold rools
(working rolls) for multiple-roll stands, mea-
suring instruments and gauges, small
moulds for the plastics industry where excel-
lent wear resistance is required.

XUMUYECKUIN COCTaB
(CpenHee 3HayveHue B %)

Chemical composition

(average %)

C Si Mn Cr Mo V W
1,60 0,35 0,30 11,50 0,60 0,30 0,50
CooTBeTcTBME CTaHOapTaM  Standards
DIN / EN BS AlSI UNS
<1.2601> ~BD2 ~D2 ~ T30402
X165CrMoV12
OCT UNI
~ X12M X165CrMoW12 KU
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[lopsyvas popmoBka

Hot forming

KoBka:

1050 pgo 850°C
MenneHHoe oxnaxaeHue B neyu unm
TEPMOU3OMALIMOHHOM MaTepuane.

Forging:

1050 to 850°C
Slow cooling in furnace or thermoinsulating
material.

Tepmoo6paboTka Heat treatment
Omxur: Annealing:

800 ao 850°C )
KonTponnpyemoe meanenHoe 000 fo 850°C

oxnaxaeHue (ot 10 go 20°C/4) go 600°C,
OxnaxgeHue Ha Bo3ayxe.
TBépaocTb nocne omkura - makc. 250 HB

CHATNE Hanps>KeHW:
650 go 700°C

MeaneHHoe  oxnmaxgeHve B neyu.
YMeHblLaeT HanpskeHusl, BbI3BaHHbIE
WHTEHCMBHOW MexaHu4eckon obpaboTkoi
UNN B WHCTPYMEHTax CMNOXHON (hOpMbI.
Mocne CKBO3HOrO nporpesaHus,
BblAepXaTb B HeWTpanbHoOn atMocdepe B
TeyeHue 1 - 2 Yacos.

3akarnka:

980 go 1010°C

Macno, coneBble BaHHbI (0T 220 go 250°C
unu ot 500 go 550 °C), cxaTbini BO3AyX,
HenoaBWXHbIA BO3aYyX.

MHCTpPYMEHTbI  CNOXHOM OpMbl Mnn €
OCTPbIMW  KPOMKaMKU  NPeanoyTUTENBHO
3akanuBaTb B COJMIEBOM BaHHE WM Ha
BO3yXe. Bpewms BbIAEPXKKM nocne
CkBO3HOro nporpesa 15-30 MUHYT.
HocTtmxmnmas TBEpAoCTL: 63 - 65 HRC

Slow controlled cooling in furnace at a rate of
10 to 20°C/hr down to approx. 600°C, further
cooling in air.

Hardness after annealing:

max. 250 HB.

Stress relieving:

650 to 700°C

Slow cooling in furnace; intended to relieve
stresses set up by extensive machining, or in
complex shapes.

After through heating, hold in neutral atmo-
sphere for 1 to 2 hours.

Hardening:

980 to 1010°C

oil, salt bath from (220 to 250°C or 500 to
550°C), air blast, still air .

Tools of intricate shape or with sharp ed-
ges should preferably be hardened in air or
salt bath.

Holding time after temperature equalization:
15 to 30 minutes.

Obtainable hardness: 63 - 65 HRC.
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OTtnyck:

MeaneHHbIn HarpeB OO0 Temnepartypbl
oTnycka cpasy nocrne 3akanku / Bpewms
BblAEPXKKM B neun 1 4yac Ha kaxgble 20 Mm
TOMNLLUMHBbI 3aroTOBKW, HO HE MeHee 2 YacoB
/ oxnaxageHue Ha Bo3ayxe.

Ons onpegeneHusi cpefHUX 3HAYeHWUiA

TBEPAOCTH, KoTOpble mMoryt  6bITb
nosnyyeHbl, noxanyncra, obpaTtutecb K
Avarpamme  otnycka. B HekoTopbix

Cry4asix Mbl PeKOMeHOYyeM YMEHbLUUTb
Temnepartypy OTnycka WU yBenMuuTb Bpems
BbIJEPXKM.

B  HekoTopblX cryvasx, TpebytoLmx
nyywyl  CTOMKOCTb MO TBEPAOCTH,
pekomMeHOyeTCs a3oTMpoBaHMeE (CM. HIXe).

Hnarpamma otnycka:

TemnepaTypa 3aKarnku:

980°C

1080°C

Pasmepsbl obpasua: keagpaT 20 MM

Tempering:

Slow heating to tempering temperature im-
mediately after hardening/time in furnace 1
hour for each 20 mm of workpiece thickness
but at least 2 hours/cooling in air.

For average hardness figures to be obtained
please refer to the tempering chart.

For certain cases we recommend to re-
duce tempering temperature and increase
holding time.

For certain applications requiring improved
retention of hardness, a nitriding treatment
is recommended (see below).

Tempering chart:

Hardening temperature:
980°C

1080°C

Specimen size: square 20 mm

70

65

60

55

Teéppoctb HRC

50

0 100 200

300

400 500 600

TemnepaTypa oTnycka
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Ouarpamma TepmoobpaboTku

Heat treatment sequence

1200 3akanka/Hardening
1100 Tien .c..an_.'..c.....H
1000 ¢
2- HarpeB
800
800 g
1-n HarpeB Bosayx
700 L \ OTnyck nepeq
® 800 "‘.. a30TMpoBaHWeM
o
=% ConsHas E
S & I -- _
g OxnaxpaeHve B || BanHa ‘r \ g |
o 400 neun (R ' \
2 \ OTnyck \
2 300 ConsiHasi \
L sanna \
w LI ]
0 Macno | 14 \ ! \
0 CHsiTue \ \/ \
1 HanpsHKEeHNN v \
] B Sttt =
Bpewms/Time OuncTka/TecT Ha TBEpAOCTb

O6paboTka NOBEPXHOCTU

Surface treatment

A3oTupoBaHue:

Mocne aton 06paboTkn  MUHUManbHas
TBEpAOCTb OCHOBHOIO MaTepuana okorno 60

HRC. [Ona [OocTuXeHust MakcumanbHOW
pasmMepHoi  cTabunbHOCTU, HeobGXxoanmo
yToObl TemnepaTypa oTnycka 6Obina Kak
MUHUMYM paBHa Temneparype
a30TMpPOBaHUS. Mocne a30TMpPOBaHUS,
pekoMeHayeTcs CHATUE HanpsKeHns

npubnmautensHo npu 300°C.
Ecnn Heobxoaumo asoTMpoBaHWE B COSSIHOWN

BaHHEe, Mbl pPEKOMEHOYEM UCMOnb3oBaTb
BEPXHUN auanasoH 3aKanoyHom
Temneparypsbl (1050-1080°C) c

rnocnegyrLmm OTNyckoM B ABYX LIMKMaX.
1-bii npu 520°C.
2-oin Ha 30-50°C Hwmxe 1-oMm TemnepaTypbl

otnycka. [locne 3aToro asoTMpoBaHvWe B
consHom BaHHe npu  570°C; Bpems
BoigepxkM: 30  MUHYT Ana rmybuHbl

asotuposaHHoro cnos 0.03 Mm.

Nitriding:

From this treatment a minimum hardness of
the base material of approx. 60 HRC will re-
sult. If maximum dimensional stability is re-
quired, the tempering temperature should
be at least equal to the subsequent nitriding
temperature.

After nitriding, stress relieving at about
300°C is recommended.

If salt bath nitriding is to be effected, we re-
commend elevated hardening temperature
(1050-1080°C) with subsequent tempering
in two cycles.

1% at 520°C.

2" at 30-50°C below 1st tempering tempe-
rature. Then bath nitriding, e.g. Tufftride pro-
cess, is carried out at 570°C; holding time:
30 minutes for a depth of nitration of about
0.03 mm.

BoccTaHoBneHne ceapkon

Repair welding

WHCTpyMeHTanbHble cTanu B LeNnom
CKMOHHbI K 06pa3oBaHUIo TPELLWH nocne
cBapku. Ecnu Henb3si nsbexatb cBapku,
cregyeT NPUMeHsITb U CTPOro criegoBaTtb
WHCTPYKLUMSIM COOTBETCTBYHOLLETO
NpoOM3BOAMTENS CBAaPOYHbIX SNEKTPOAOB.

There is a general tendency for tool steels to
develop cracks after welding.

If welding cannot be avoided, the instruc-
tions of the appropriate welding electrode
manufacturer should be sought and follo-
wed.
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M3meHeHne pasmepa Kak yHKUNA
TemnepaTtypbl OTNyCKa NOcCrie 3akanku.

3akanka 1080°C / Macno ?-?
3akanka 1050°C / Macno o-o
3akanka 1010°C / Macno x-x

3akanka 970°C / Macno
Pa3mepsbl o6pasua : O 22 x 5 mm

Hardening 1080°C / Oil ?-?
Hardening 1050°C / Qil 0-0
Hardening 1010°C / Oil x - x
Hardening 970°C / Oil
Specimen size: O 22 x 5 mm

NameHeHne pasmepa

Size change

MameHeHve pa3mepa, Bbi3BaHHOE
3aKankon, OTHOCUTENbHO Mano Mo
CpPaBHEHUIO C APYrYMU CTansiMu, u
MOXET KOHTPONMPOBATLCS 3a CYET
BblbOpa noaxoasilen TemMmneparypsl
3aKarku, KoTopasi BNusieT Ha

coepxaHune oCTaTo4YHOro aycteHuTa.

OTnyck Takke BNUSET Ha U3MEHeHNe
pa3mepa 3a CHET TpaHccopmaumm
COXpaHEHHOro aycTeHuTa (Cm.
anarpammy).

Size change caused by hardening is relati-
vely low compared with other steels, and
can be controlled by using a suitable harde-
ning temperature which affects the retained
austenite content.

Tempering causes further size change due
to transformation of retained austenite (see
diagram).

Variation in size as a function of tempe-
ring temperature after hardening

+0,4¢

+0,3}

+0,2

+0,1 e

0,1

-0,2

'0,3'

WameHeHne B gnametpe, %

-0

a

-0

U4

020 100 200

300

400 500 600 700

TemnepaTypa oTnycka
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[varpamma TEPMOKNHUTUYECKOTO Continuous cooling
pacrnaga aycteHuTa npu oxnaxaeHun CCT curves
Xumuyeckun coctas B % Cc Si Mn P S Cr Mo Ni \Y, w
Chemical composition % 1,65 0,27 0,39 0,025 0,019 11,17 050 0,20 0,46 0,59
TemnepaTypa aycteHusauun: 980°C =00
Bpems Bbigepxku: 30 MUHYT 1100
Teépaoctb B HV 1000
2...50aszaB % <~ ~~ zoc Ace (2K/min)
0,42 ... 17 napameTp oxnaxgeHus, T. e. 200 NN NN N ™ ) G ‘r
ANUTENbHOCTL OXMaXAeHNs oT 800°C no 500°C 8 N ‘\ N \\\ N Acie (2K/min
cek x 10 800 NP N Ac s (2K/min)
5 .... 1 K/MUH ckopocTb oxnaxaeHusi B KIMuH B \. \ \ \ N
nHtepsane ot 800°C go 500°C 700 - P 89
A+K NN\ T\ e
Mk .... [paHuua 3epHa MapTeHcuTa 800 \ \ 2 \; S0, |
o5 No.as \1.o \1.1 29 \¢ 1\1 i VSKJ"min \1K}mm
© NWINAVIR
g 400 \\ \ \
Austenitising temperature: 980°C E 550 \ \ B | 2
Holding time: 30 minutes g Ms \ I
5 2 TmenA a
Vickers hardness = 896 1886 A715
2 ...50 phase percentages 100 915 Aa15 3re 237 )
0.42 .. .17 cooling pa rameter, i.e. duration of o [N\ J8eoqe
cooling from 800°C to 500°C in s x 107 2 o 5 P 1ot " 10°
5 .... 1K/min cooling rate in K/min in the CekyHapl T2 4 B BHR
800°C to 500°C range TE i e
MK..... Grain boundary martensite MuryTe! Tt Y2 5 1
Yacbl
Bpewms OHn

KonundectBeHHas dpaszoBasa guarpamma  Quantitative phase diagram
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RA ... OctatouHbIi aycteHut / Residual
austenite o 4D ﬁ
S
e
1]
) 30 ZE
& 2
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Il ﬂ
10751 1 =
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- - - - Oxnaxpenue B macne/ Oil cooling = 102 &'
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2....... CepguesuHa / Core 100
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Bpewms oxnaxaeHus B cek. ot 800°C go 500°C
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[narpamma n3oTepmmnyeckoro
npeBpaLLEeHUs ayCTEHUTA Isothermal TTT curves

Xumnyeckun coctaB % C Si Mn P S Cr Mo Ni \Y w
Chemical composition % 1,65 0,27 039 0,025 0,019 11,17 0,50 0,20 0,16 0,59

TemnepaTypa aycteHusauun: 980°C e

Bpewms Bbigepxkun: 30 MunyT 1100

Austenitising temperature: 980°C 1ooe
Holding time: 30 minutes 900

-
L+

400

Temnepartypa °C

© 300 B

1\

200 Ms

100

0

oo 0 0 3 10° oF 100
CekyHapbl A5 3060

e e ]
MuHyTbI i 5 4 R 16524

Bpewms - -

BrnvaHme ceyeHus pgetanu  Ha
TBEPAOCTb cepaLeBUHbI
N3MeHeHne TBEPAOCTU MO CeYEHUIO

Influence of work diameter on core
" hardness and hardness penetration

68
66
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60
\ s
56
TemnepaTypa 3akasnku :980°C 54
3akanoyHas cpeaa: 0 N
macno 20 52
------ Bosayx 40 \ O
o
N 0 I
s 60 .
g i
. 80 64 HRC 48 )
= PR nﬁ £
. S 100 64 HRC 46 @
Hardening temperature: 980°C 5 120b—d= -1 =1 2z ﬂ%gﬁﬁc o
Quenchant: a L~ 1 A “. =2
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. o — ”‘ /, 42 o
------ Air 5 160 - 60 HRC B 2
> 180 — 40 Q
-~ o
S 200 Lt | =
E[ A 1N 20 2N AN BN &N 70 an on100 38 %
NameHAHUA TRANANCTU MO CAUAHUKY MM m
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1 2 3 45678910 20 40 6080100 200 500 1000
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PekomMeHaauumn no mexaHn4eckon obpaboTke

(B OTOMOKEHHOM COCTOSIHUM, CpeaHne 3Ha4YeHUs )

ToueHue TBEpAOCNNIABHbLIM MHCTPYMEHTOM

nybuHa pesaHus, Mm 0,5p01 1004 4008 cBbllLe 8
Mopayva, mm/06 0,1000,3 0,200 0,4 0,3000,6 050015
BOHLERIT- mapka SB10,SB20 SB10,SB20,EB10  SB30,EB20 SB30,SB40
ISO - mapka P10,P20 P10,P20,M10 P30,M20 P30,P40
Ckopocmb pe3aHusi, M/MUH

CMeHHbIE TBEpAOCNITaBHBIE NITACTVIHBI

CTOKOCTE KPOMKN 15 MUMkHyT 210 f10 150 160 40 110 110 g0 80 70 no 45
HanaviHble — TBEpAOCMNaBHbIE MACTUHbI

CrorikocTb KpoMku 30 MUHYT 150 po 110 135 go 85 90 no 60 70 po 35
HanavHble TBEpAoCnNaBHble NNACTUHbI

CTOMKOCTb KPOMKU 15 MUHYT

BOHLERIT ROYAL 321/ISO P20 no 210 no 180 no 130 no 80
BOHLERIT ROYAL 331/ISO P35 no 140 no 140 no 100 no 60
Yrnbl pe3aHus s UHCTpPYMeHTa ¢

HanarHbIMM TBEPAOCMIABHLIMU NfIaCTUHAMMU

MepegHui yron 6 po 8° 6 no 8° 6 po 8° 6 po 8°
3agHun yron 6 po 12° 6 oo 12° 6 po 12° 6 po 12°
Yron HakrnoHa pexyLuen KpoOMK/ 0° -4° -4° -4°
TouyeHue GbICTpopemyu.WlM UHCTPYMEHTOM

nybuHa pesaHus, MM 0,5 3 6

Mopaya, mm/06 0,1 0,4 0,8

BOHLER/DIN- mapka S700/ DIN S10-4-3-10

Ckopocmb pe3aHusi, M/MUH

CToMKOCTb KpOMKM 60 MUH 30 oo 20 20 oo 15 18 no 10

3agHwuii yron 14° 14° 14°

MepegHuii yron 8° 8° 8°

Yron HakrnoHa pexyLuen KpoOMK/ -4° -4° -4°

Cbpesepoaaﬂue TBépAOCHnaBHbIM MHCTPYMEHTOM

Mopava, Mm/3y6 no 0,2 0,200 0,4

Ckopocmb pe3aHusi, M/MUH

BOHLERIT SBF 7150 P25 150 oo 100 110 no 60

BOHLERIT SB40/I1SO P40 100 po 60 70 no 40

BOHLERIT ROYAL 635/ISO P35 130 oo 85 130 po 85

CBepneHue TBEpAOCNNIaBHbIM UHCTPYMEHTOM

HOwameTp ceepna, Mm 3008 8 no 20 20 no 40

Mopayva, mm/06 0,02 go 0,05 0,05 po 0,12 0,12 po 0,18

BOHLERIT / ISO- mapka HB10/K10 HB10/K10 HB10/K10

Ckopocmb pe3aHusi, M/MUH 50 po 35 50 no 35 50 no 35

Yron npu BepLinHe 115 po 120° 115 po 120° 115 po 120°

MepegHuii yron 5° 5° 5°

10
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Recommendation for machining

(Condition annealed, average values)

Turning with carbide tipped tools

depth of cut mm 0,5to 1 1t04 4t08 over 8
feed, mm/rev. 0,1t00,3 0,2t0 0,4 0,3t0 0,6 0,5t0 1,5
BOHLERIT grade SB10,SB20 SB10,SB20,EB10  SB30,EB20 SB30,SB40
ISO grade P10,P20 P10,P20,M10 P30,M20 P30,P40
cutting speed, m/min

indexable carbide inserts

edge life 15 min 210 to 150 160 to 110 110 to 80 70 to 45
brazed carbide tipped tools

edge life 30 min 150 to 110 135to 85 90 to 60 70 to 35
hardfaced indexable carbide inserts

edge life 15 min

BOHLERIT ROYAL 321/ISO P25 to 210 to 180 to 130 to 80
BOHLERIT ROYAL 331/ISO P35 to 140 to 140 to 100 to 60
cutting angles for brazed

carbide tipped tools

clearance angle 6 to 8° 6 to 8° 6 to 8° 6 to 8°
rake angle 6to 12° 6to 12° 6to 12° 61to 12°
angle of inclination 0° -4° -4° -4°
Turning with HSS tools

depth of cut, mm 0,5 3 6

feed, mm/rev. 0,1 0,4 0,8

HSS-grade BOHLER/DIN S700 /S10-4-3-10

cutting speed, m/min

edge life 60 min 30 to 20 20to 15 18 to 10

rake angle 14° 14° 14°

clearance angle 8° 8° 8°

angle of inclination -4° -4° -4°

Milling with carbide tipped cutters

feed, mm/tooth to 0,2 0,2t00,4

cutting speed, m/min

BOHLERIT SBF 7150 P25 150 to 100 110 to 60

BOHLERIT SB40/I1SO P40 100 to 60 70 to 40

BOHLERIT ROYAL 635/ISO P35 130 to 85 130 to 85

Drilling with carbide tipped tools

drill diameter, mm 3to8 8to 20 20 to 40

feed, mm/rev. 0,02 to 0,05 0,05t00,12 0,12t0 0,18

BOHLERIT / ISO-grade HB10/K10 HB10/K10 HB10/K10

cutting speed, m/min 50to 35 50to 35 50to 35

top angle 115 to 120° 115 to 120° 115 to 120°

clearance angle 5° 5° 5°

11
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dunsmnyeckmne ceomcTea

Physical properties

MnoTtHoCTL Npun /

Density at ......cccoveeiiiiiiie 20°C .o, 7,70 ......... KF/,EI,M3
TennonpoBogHOCTL Npu /
Thermal conductivity at ....................... 20°C i, 20,0 ......... B/(m.K)
YpaenbHasa TennoémkocTb npu /
Specificheatat .........cccoceeiiiiiinncis 20°C i 460 .......... Ihx/(kr.K)
OnekTpuyeckoe conpoTusneHue npu /
Electrical resistivity at.............cccceeees 20°C .o, 0,65 ......... OM.MMZ/M
Mogaynb ynpyroctu npm /
Modulus of elasticity at ........................ 20°C i 210 x 10°.H/mm?
Temnepatypa / -6
Tennosoe paclunpeHve B Temperature 10 mi(m.K)
o o —6
nHtepsane 20°C go ...°C, 10 100°C 105
m/(M.K) npm 200°C 110
Thermal Expansion between 30000 114
20°C and ...°C, 10 m/(m.K) 400°C 11.5
at 500°C 12,0
600°C 12,0

YTO KacaeTcs MPYMEHeHUst 1 3TanoB KoTopble
He ObiMM YNOMsIHYTbI CchneuuanbHO B 3TON
Tabnuue onucaHns npoaykra, WX cnegyeT
YTOYHATb C HAMU B K&XKAOM OTAENIbHOM Cryyae.

As regards applications and processing steps
that are not expressly mentioned in this product
description/data sheet, the customer shall in each
individual case be required to consult us.

12
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S BOHLER

Your partner: BOHLER INTERNATIONAL GmbH
¥Yn. MetpoBka, 27, OAO "BeHckuii [lom"
103031 Mocksa
Poccua
TELEFON: (095) 200-0309
TELEFAX: (095) 937-4534
e-mail: bohlerint@edunet.ru
www.bohler-edelstahl.at

[aHHble, cogepXxalumeca B aTomn 6pOUJIOpe, npegHasHayeHbl TONbKO AN nepefadym OCHOBHOW MHAOPMaUMK U HU K YeMy He
00na3biBaOT komnaHuio. Ob6s3aTenbCcTBa HaKMagbliBalOTCA TOMbKO B cnyvyae Hann4na KOHTpakTa, B KOTOPOM noaobHbIe
JaHHble YETKO OroBOPEHbl Kak obsa3aTenbCcTBa. Mpn npousBoacTBe Haluen npoaykKumMnm He UCNnoNb3yrTCA BelleCTBa,
BpeaHble Ona 340p0oBbA UITM O30HOBOTIO CIl04.

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. The manufacture of our products does
not involve the use of substances detrimental to health or to the ozone layer.
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