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THE SAME PERFORMANCE - IMPROVED EFFICIENCY
HEVW3MEHHAA PABOTOCITIOCOBHOCTbL — BOJIEE

BbICOKAA SOPPEKTVIBHOCTb

Circumstances prevailing on the alloys market
significantly affect the additional charges for alloys and
subsequently the price of high speed steels. Due to the
situation on the com- modities market and the ever-
rising costs for molybdenum, chromium, tungsten,
vanadium, cobalt and scrap BOHLER Edelstahl has
developed a HSS material that shows improved
efficiency with the same performance compared to the
generally applicable standard brand 1.3343, = M2
(S600).

The only possibility of achieving this goal is found in the
composition of the analysis.

YcnoBus, B KOTOPbIX HAXOOUTCHA PbIHOK NErnpyoLLnX
MaTepuanoB, 3Ha4YUTENbHO BIMSIOT Ha 3aTpaThbl HAa
NervpyrLime anemMeHTbl, YTO, B CBOKO ovepeb, BIMSIET Ha LieHy
OblcTpopexyLmx ctanen. 13-3a cnoxmeLuecss cuTyaumm Ha
PbIHKE CbIpbsi ¥ MOCTOSAHHO MOBbLILLAOLLIENCA CTOUMOCTH
MonubaeHa, Xxpoma, Bonbdpama, BaHaausi, kobanbTta u
metannonoma, Ha BOHLER Edelstahl 6bina paspa6otana
ObIcTpopexyLLas cTanb, obnagatoLlas NoBbILLIEHHON

9O PEKTUBHOCTBLIO MO CPABHEHWIO C HaMboIee NCNOSb3yEMON
cTaHgapTHow mapkon 1.3343, = M2 (S600).

EOQWHCTBEHHO BO3MOXHbBIM peLleHeM Takon 3agaydum 6bimno
N3MEHEHME XUMNYECKOTO COCTaBa.

Chemical composition (average %) / Xumnyeckum coctaB (CpeaHue 3HayeHus B %)

c Al Mo v w

0,89 0,00 4,10 5,00 1,80 6,20
(1.3343)

‘ 0,95 ‘ 0,50 ‘ 4,00 ‘ 4,00 ‘ 2,00 ‘ 4,00



€HUA LeHbl K paboToCNoCo6HO!

100
80
60
X
40
20
Cost/ Performance / Cost/ Performance /
3atpartbl 6 3arpartbl* PaBorocnoco6HocT
0 | A |
BOHLER S600 BOHLER S630
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* Costs depend on the current alloy prices *3aTpaTbl 3aBUCST OT TEKYLLEN CTOMMOCTY NErnpyoLmMx maTepuarnos.



WHY ALUMINIUM?
MNOYEMY AITFOMUHUNN?

Aluminium as a supplementary alloy in high speed steel
brings about an increase in both the abrasive and the
adhesive wear resistance with optimum hardness and
toughness values.

That means that aluminium promotes the formation of
more wear resistant carbides/nitrides in the structures
and, with a typical surface treatment such as oxidizing or
nitriding, leads to relatively more favorable friction values
and a reduction in friction coefficients when machining.

BOHLER S630 uses the alloying element aluminium with
an overall lower alloy content to obtain the same
properties as with the standard high speed steel
1.3343/BOHLER S600.

B kayecTBe [OOMOMHUTENBLHOrO MErMPYIOLLEro 3reMeHTa B
cocTaBe ObICTpOpEeXyLMX CcTanen, anioMUHUN MNoBbILAET
Kak abpasuBHy0, Tak U agre3MoHHYH M3HOCOCTOMKOCTb Mpw
ONTUMarnbHbIX 3HAYEHUSIX TBEPOOCTU 1 BA3KOCTU.

370  03Hauvaer, YTO  anMUHUN  crnocobeTByeT
opMUPOBaHUIO bonee N3HOCOCTOMKMNX
KapObuaoB/HUTPUAOB B MUKPOCTPYKTYpE CTanu 1, nocne
o6blyHOW  0OpaboTkM  MOBEPXHOCTW,  TakoW  Kak
OKCMOMPOBaHWE UMW a30TMPOBAHWUE, MO3BOMSIET MONYYUTH
bonee GrnaronpusaTHble 3HAYeHUSA KO3hdULMEHTA TPEHUs
1 ero MoHWKeHWe Npu MexaHm4eckomn obpaboTke.

B coctase BOHLER S630 B KkauyecTee nervpyoLlero
BellecTBa WCNonb3yeTcqa aJ'IPOMVIHVII7I, YTO MNo3BoONdAeT
nonyunMTb TE€ e CBOWCTBA, KOTOpbIMM obnagaet
cTaHgapTHas 6bicTpopexywas crans 1.3343/BOHLER
S600, HO npu 6Gonee HM3KOM OOLLEM CcoOepPXaHUU
NernpyroLLnx aNemMeHToB.
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Drilling examinations (international manufacturers of drills, dia. 8.5 mm drill, uncoated) /
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1 High cutting data v = 20 m/min., f/U = 0,24 mm 1 BbICOKME 3HAYeHMsI mapameTpoB 06paboTku v = 20 M/MuH, f = 0.24 Mm/06
2 Median cutting data v = 25 m/min., f/U = 0,16 mm 2 cpefHue 3HavyeHusi napameTpoB 06paboTkn v = 25 M/MuH, f = 0.16 Mm/06
3 Normal cutting data v = 12 m/min., /U = 0,20 mm 3 HopMaribHble 3HaYeHUs napameTpoB 06paboTkn v = 12 m/MuH, f = 0.10 mm/06



COMPARISON OF THE MAJOR STEEL PROPERTIES
CPABHEHUWE OCHOBHbIX CBONCTB CTAJI

BOHLER grade Red hardness Wear resistance Toughness Grindability Compressive strength
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BOHLER grade
Mapka BOHLER

BOHLER _S700

Red hardness

ICOKOTEMMEepaTypHas
TBEpAOCTb

Wear resistance
U3HoCcoCTOMKOCTL

Toughness
Bsaskoctb

Grindability
LWnudyemoctb

Compressive strength
lMpoyHoCTb Ha cxaTune

BOHLER _S705

ok
Yook

BOHLER = S290

m

i
e

*

i

BOHLER _ S390
m

| BOHLER _S390 |
BOHLER _S590
| BOHLER _S690 |

Fohokok
Yook

BOHLER _S690

ICROCLEAIT
ICROCLEAIT
micROcCLEAITY
miCROCLEAIT

KA A Aok

BOHLER = S790

micROCLEANTY

Fokokok

Fokokok
Fok
ok

Fohokok
ook
Aok

ok

This table is intended to facilitate the steel choice. It does not, however, take
into account 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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[aHHas Tabnuua npeaHasHadeHa ans obneryeHus Bbibopa ctanu. OgHako
OHa He NPUHUMAET BO BHUMaHWe PasHoOBpasHble HanpsKEHHbIE
COCTOSIHUSI, BO3HMKAOLLME B 32BUCUMOCTM OT PasfiMyHbIX YCrOoBuil
3KCMyaTaunm. Hawwm TexHudeckue crneumanucTsl ByayT pagbl noMods Bam
B peLUeHmnm NiloBbiX BOMPOCOB, CBA3AHHbIX C UCMOSNb30BaAHUEM U

obpaboTkon cTanen.



BEST PROPERTIES
HAUNYULUNE CBONCTBA

Properties

Tungsten-molybdenum high speed steel with
aluminium alloy with excellent toughness and cutting
properties, for a wide variety of uses.

Applications
Taps, twist drills, reamers, broaching tools, metal saws,
milling tools of all types, woodworking tools

CBoucTBa

BbIcTpopexyLlas ctanb, JliermpoBaHHas Bosibhpamom m
MONMbaOeHOM, a Takke antoMUHUEM, ObnaaatoLLlast
OTITMYHOW BA3KOCTBIO U PEXYLLMMN CBONCTBaMM ANs
LLUMPOKOro Anana3oHa obnacTter NPUMEHEHNS.

O6nacTu npumMeHeHusi

MeTumku, cnvpanbHble CBepria, pacTouku, MPOTSHKKM,
MeTannoo6pabaTbiBatoLLme Nuibl, Bce BUAbI pes,
[epeBoobpabaTbiBatoLLi UHCTPYMEHT.



BOHLER _ S600 BOHLER _ S630

Hardness / TBepgocTb: 65,9 HRc Hardness / TeepaocTb: 66 HRc




WARMEBEHANDLUNG

Hot forming

Forging
1100 to 900 °C (2012 to 1652 °F)
Slow cooling in furnace or in thermoinsulating material.

Heat treatment

Annealing

770 to 840 °C (1418 to 1544 °F) / Controlled slow cooling
in furnace (10 to 20 °C/h / (50 to 68 °F/h) to approx. 600 °C
(1110 °F), air cooling.

Hardness after annealing: max. 280 Brinell.

Stress relieving

600 to 650 °C (1112 to 1202 °F)

Slow cooling in furnace.

To relieve stresses set up by extensive machining or in
tools of intricate shape.

After through heating, maintain a neutral atmosphere for
1-2 hours.

TEPMOOBPABOTKA

Hardening

1180 to 1210 °C (2174 to 2246 °F)

Qil, air, salt bath (500 — 550 °C [932 — 1022 °F]), gas.

Upper temperature range for parts of simple shape, lower

for parts of complex shape. For coldworking tools also

lower temperatures are of importance for higher toughness.
A minimum of 80 seconds soaking time after heating

the whole section of a work-piece is required for

dissolving sufficient carbides with a maximum soaking

time of 150 seconds to avoid damages by oversoaking.

In practice instead of soaking time, the time of exposure
from placing the workpiece into the salt bath after preheating
until its removal (including the stages of heating to the speci-
fied surface temperature and of heating to the temperature
throughout the whole section) is used. (See immersion time
diagrams).

Vacuum hardening is also possible. The time in the

vacuum furnace depends on the relevant workpiece size
and furnace parameters.
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Fopsiuasa dopmoBKa

KoBka
1100 - 900 °C

MeaneHHoe oxnaxkgeHvue B neYn unm B
TepMOU30NALNOHHOM MaTepunane

TepmoobpaboTka

Omxur

770 - 840 °C / MeaneHHoOe KOHTPONMpPYyEMOe OxXnaxaeHue
B neun (10 - 20 °C/4. po npumepHo 600 °C), 3aTeM Ha
BO37yXe.

TBepaocTb Nocne omkura: MakcumarnsHasa 280 HB.

CHATME HanpsHKeHUn

600 - 650 °C

MepnneHHoe oxnaxgeHue B neyu.

[nsi CHATUSE HAaNPSKEHWI, BbI3BAHHbIX UHTEHCUBHOW
MexaHu4eckon o6paboTKoM UNn B MHCTPYMEHTaxX
CINOXHOW (hOPMBbI.

Mocrne ckBO3HOro NporpeBaHns, BbiAepaTb B
HenTpanbHou aTmocdepe B TedeHne 1 - 2 4acoB.

11

3akanka

1180- 1210 °C

Macno, Bo3ayx, consiHas BaHHa (500 — 550 °C), ras.
BepxHuii npegen ykaszaHHbIX TeMnepaTyp npegHasHaqeH
Ans getanen npocTon (hopMbl, HUXXHUN - ANs AeTaneun
CNOXHOM popMbl. [1ns XonoAHOLITaMNo-BOro
WHCTPYMEHTA TaKKe Ba)KHO UCTOMb30BaHMe 6oree HU3KNX
Temnepartyp Anst o6ecneyeHnsi NOBbILLUEHHOW BA3KOCTU.
MuHMManbHoEe BpeMsl BbIAEPXKKM MOCIE CKBO3HOIO
nporpesa 3aroToBkM, HEO6X0AMMOE AN PAaCTBOPEHMS
[0CTaTOYHOrO KonuyecTea kapbuaos coctaensieT 80
CeKyH, a MakcumanbHoe - 150 cekyHA BO n3bexaHue
NOBPEXOEHWI, BbI3bIBAEMbIX NPU NEPEOEPKKE.

Ha npakTuke, BMECTO BPEMEHM BbIAEPKKM NCMOSb3YEeTCs
BPEMS pasMeLLEeHsl, C MOMEHTa NOMELLIEHNS 3arOTOBKU B
COMSIHYI0 BaHHY Mocre NpeABapuTenbHOro Harpeea o ee
n3bATUSA (BKIHOYAs aTanbl HarpeBa 40 YKa3aHHOW
NOBEPXHOCTHOM TEMMNEPATYPbl M CKBO3HOTO NPOrpesa
nonepeYvHoro cevyeHns 3arotoBkm). (CM. gnarpammel
NPOAOIMKUTENBHOCTM MOTPY>KEHNS).

Takke BO3MOXXHO NPOBeAEHNE BaKyyMHOW 3aKarku.
Bpewms BbiAepKKM B BaKyyMHOW Me4yx 3aBUCUT OT pa3mepa
3aroTOBKM 1 NapaMeTPOB Meyu.



Hardness-annealing properties in comparison / CpaBHeHue TBepAOCTY U NapaMeTpPoOB OoTKuUra
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Surface treatment NoBepxHOCTHasA o6paboTka
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Parts made from this steel can be bath, [eTanu, N3roToBneHHbIE N3 3TOW CTanun, MoryT BbiTb
plasma and gas nitrided. noABepKeHbl a30TUPOBAHWIO B BaHHE, NIiasMeHHOMY
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Immersion time c / Ouarpamma np
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Immersion time chart (salt bath) [dvarpamma npoaomKUTeNIbHOCTU NOTPYKEHUA (ONA CONAHON BaHHbI)
Austenitising time (hardening temperature): Bpewms aycteHnsaumm (Temneparypa 3akarnku):
80 seconds —— 80 cekyHz

---------- 150 secnds ----------150ceKyHq
Preheating at 550 °C, 850°C and 1050 °C. MpenBapuTensHbI Harpes npu 550 °C, 850 °C n 1050 °C.
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HEAT TREATMENT RECOMMENDATIONS
PEKOMEHOALUWU MO TEPMOOBPABOTKE

Heat treatment sequence / MocnepoBaTenbLHOCTL NPOBeAEHNUS TEPMOOBpPaboTKU

1200
Hardening / 3akanka
— 3"preheat stage /
1000 | 3"" 31an npeaBapUTENLHOMO HarpeBa \
.
[ L 2" preheat stage \
o 7= .
- 800 | 3Tan npegBaputTeribHoroHarpes ‘\ OIl/ Salt bath/ vacuum
.% » Macno / consiHas BaHHa/ Bakyym
(] —
[
“g’ - 1% preheat stage/ '\ 1'tempering / Z"dte{mpering/ 3"‘_tempering/
2 1°" ofran npeakapuTensHoro Harpes 1*" oTnyck 2% oTnyck 3" oTnyck
> I
% 400 | Cooling in furnace /
> OxnaxaeHve B neun
[=3 —
5
[ 200 | Stress releivind /
HSATUE Hanpske
0
Time / Bpemsi Cleaning/ Hardness test / Hardness test / Hardness test / Hardness test/
Ouunctka [poBepka MpoBepka MpoBepka Mposepka
TBepaocTu TBepaocTu TBEpAoCTU TBEPAOCTU
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Continuous cooling CCT curves / Quarpamma

TEPMOKMHETUYECKOro 1200
npeBpaleHnsa ayCteHUTa npu oxna eHUuun = SsuEit SSgEey =]
peBp '-'-l y p XA 1100 = NRiii QE“\H‘ m\:m iy
Austenitising temperature: 1210°C A 1000 A+K
Holding time: 150 seconds
o| 900 \
() Vickers hardness z Ll
1 ... 30 phase persentages 3 e \ ATREYS) L
0,39 ... 23,5 cooling parameter, i.e. duration of cooling g ) )i
from 800°C to 500°C in s x 10-2 ) P
2K/min ... 0,5 cooling rate in K/min in the 800 — = oo \ N T oy
500°C range = \
Ms-Ms’ ... range of grain boundary martensite formation 9| 500 \
c

Temnepatypa aycteHunsauum: 1210°C g 400 \ \ \ ,)
Bpewmsi Bbiaepxku: 150 cekyHa ® i ’
g| 300 A1 B 15l
{_} Teepgoctb HV g sp A‘ 14
1 ... 30 dpasoBble NpeBpalLeHusi B % =1 200 h=1"TTI \B
1.39 ... 23.5 napameTp OXnaxaeHus, T.e. Bpems, \L[-AC .-5(“ T
HEOBXOAMMOE AMst OXMaXAEHWs! 3aroToBky ¢ 800 — 200 < bk
500°C B cek. x 102 ‘ N

o | A | al ] [ di e 1 a I
2 K/MuH. ... 0.5 K/MUH. ckopocTb oxnaxaeHus B 10 700 101 102 103 104 19 108
K/MuH. B uHTepBane Temnepatyp 800 — 500°C
Ms-Ms’ ... HTepsan hopmM1poBaHns Time in seconds / Bpemsi B cekyHaax 2 6 B B 2 £ 8 16 2 5 10
MapTeHcHTa Ha rpaHnLax 3epeH 1 1

Minutes / MunyTax Hours / Yacax Days / AHsx

Analysis / XuM. cocTtaB

0,97 0,4 0,34 | 0023 | 0,36 |[0,0004 | 4,32 4,00 0,29 1,94 3,96 0,55 0,14
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HEAT TREATMENT RECOMMENDATIONS
PEKOMEHOALUWU MO TEPMOOBPABOTKE

Quantitative phase diagram / Cooling parameter A / MapameTp oxnaxaeHns A
KonuuyectBeHHas ¢pa3zoBas N " - .
AunarpamMmma a b c d e f g
100 K HRER |||u|——.,
A.  Austenite / AycteHut i — . = [
\Y on Hv1u I ‘: | :’ H”IL—_
B. Bainite / BeithuT L L o T~ -+
A . ++/1 600 |55
K Carbide / Kap6uapi 2 RA M_g{]‘ Az
Ann 7
M  Martensite / MapteHcut = . / T
o a1 . _j
P Perlite / Mepnut § -
© ! =
Lk Ledeburite carbides / llenebyputHble kapbuabl E M Y
o
RA Retained austenite / OctaTouHbIn aycTeHuT o) i = E
g | / -
g |, /B
5 ;
% / |
{= il W
o
i | A WP
-- - Oil cooling / I Y N N 1 0 LT 2 o
T ¥[e_g W_Ja La [®0 &
OxnaxgeHve B Macrio P P A -
- - - Air cooling / T e /'I | s
OxnaxzeHvie Ha BO3ayxe Pt : //2 %
i
1 ... Edge or face / . V7 3
1 ol P A // s
Kpomka unm nosepxHocT 4 i o g
2 ...Core/ /A ?d/ / =
CepauesunHa 2./:// /4 10 E
10° 10 16° 10¢ 10" 1 2
- £
Cooling time from 800°C to 500°C in sec. / g

Bpemsi oxnaxaeHnus ¢ 800°C go 500°C B cexk.

Analysis / XuM. coctaB

0,97 0,4 0,34 | 0023 | 0,36 |0,0004 | 4,32 4,00 0,29 1,94 3,96 0,55 0,14
BOHLER ' S630
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Physical properties / ®u3nyeckue cBoucTBa

Denstity at 20 °C / NMnoTtHocTb npu 20 °C

l','

e " .
v\‘.".v“ Ty
o, s

7,88 kr/om®

Thermal conductivity at 20 °C / TennonposogHocTs npu 20 °C

18,8 BT/(M.K)

Specific heat / 432 x/(m.K)
YpenbHas Tennoemkoctb npu 20 °C

Electrical resistivity at 20 °C / Qnektpuyeckoe conpoTtmeneHune npu 20 °C 0,56 OM.MM?/M
Modulus of elastisity at 20 °C / Mogynb ynpyroctu npu 20 °C 217* 103H/mm?

In each individual case with regards to applications and
pro- cessing steps that are not expressly mentioned in
this product description/data sheet, the customer is
required to consult us.
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O6nacTv NnpyMeHeHUs 1 aTanbl NPON3BOACTBEHHOIO
npouecca, KoTopble He ObInv YNOMSAHYThI B JAHHOW
OpoLutope, crnegyeT YyTOYHATL ¢ Bawwmm pernoHansHbIM
npeacTaBuUTENEM B KaXOOM OTAENIbHOM Cry4ae.



HIGH SPEED STEELS CONTAINING ALUMINIUM
BELICTPOPEXYLWWME CTAIIN, JIETVUIPOBAHHbIE

AJTTOMWHVEM

1932: initial in-house tests at BOHLER Kapfenberg conducted on the
effects of aluminium in high speed steels containing tungsten.

1936: Three Component Steel (Dreierstahl) HS 3-3-2 is paten- ted by
BOHLER Kapfenberg.

1938 — 1944: The Three Component Steel (Dreierstahl) was
introduced during World War Il in the wake of the critical scar- city of
resources (particularly tungsten). Due to its relatively good cutting
performance, the Three Component Steel (Drei- erstahl) was at that
time the most widely used and reliable high speed steel and for years
made up a great deal of Ger- man high speed steel production.

1940 — 1944: Due to the scarcity of accessible tungsten and the small
number of tungsten deposits in and around Austria- Germany,
dissertation work began at the Montan University in Leoben on how to
replace tungsten in the Three Component Steel (Dreierstahl), partially
or completely, with more reasonably priced alloy elements. Tests
showed that the effects desires would be able to be obtained by using
the alloy element aluminium.

Based on the results at that time the Upper Silesian iron and steel
works produced a high speed steel, marketed as ,Alcor” in which the
tungsten content of the Three Component Steel (Dreierstahl) had
been completely replaced by aluminium.

That steel is to have had the same cutting performance as the

Three Component Steel (Dreierstahl) HS 3-3-2.

about 1945 — 1986: There were nearly no tests conducted on
the effects of aluminium on high speed steels, perhaps due to
the relatively high availability of the raw material and the fact
that cutting back on it was essentially not necessary.

from about 1986: Several tests conducted in China confirm
the positive effects of aluminium in high speed steels (better
machining qualities, a longer service life). The goal the Chi-
nese set was to replace cobalt with aluminium. Cobalt is
very rare in China and has to be imported.

1988 — 1991: BOHLER S620 (HS 6-5-2 + Al) is developed.
S620

features a cutting performance similar to S705 (HS 6-5-2-5).

about 2005 — 2008: Enormous increase in the costs of allo-
ying elements, particularly of tungsten and molybdenum.
BOHLER reacts to this increase by developing S419 contai-
ning aluminium (HS 2-2.5-1 +Al) as the more affordable alter-
native to S404 (HS 1-4-2). The drilling capacity is
comparable.

about 2007 — 2010: Based on the results previously men-
tioned the S630 (HS 4-4-2 +Al) containing aluminium was
developed for the higher alloyed S600 (HS 6-5-2). Drilling
tests conducted by customers and by BOHLER in-house con-
firm the comparable cutting performance of S630.

2009 — 2013: BOHLER dissertations applying the most
modern research methods have been done at the Montan
University in Leoben on the subject of a physical
metallurgy clarification of the positive effects of aluminium
in high speed steels.

18



1932: Ha BOHLER KandeH6epr npoBeaeHb! NepBble MCTbITaHns
BMUsIHWE anioMVUHWS Ha CBOMCTBA ObICTPOPEXYLLNX CTanew,
NEermpoBaHHbIX BOMbdpamom.

1936: BOHLER KandeH6epr 3anateHToBaHa Tpex-KoMMoHeHTHas!
cranb (Dreierstahl) HS 3-3-2

1938 — 1944: Havyano npoussofcTea Tpex-KOMMOHEHTHOW cTanu
(Dreierstahl) Bo Bpems Btopow Muposow BoiHbl Ha dhoHe
KPUTMYECKOM HEXBATKM pecypcoB (ocobeHHO Bonbdpama).
Bnarogaps cCBOMM OTHOCUTENBHO XOPOLLUMM PEXYLLMM CBOVCTBAM,
Tpex-komnoHeHTHasi ctanb (Dreierstahl) B To Bpems 6bina
Haunbornee LUMPOKO NCMOSb3YEMON U HAAEXHOW BbICTpopeXXyLLEe
CTanbio, U B TEYEHNE MHOIMX NeT cocTasnsasa 6onbLuyto 4acTb
HeMeLKoro NPoun3BOACTBA ObICTPOPEXYLLMX CTaNeN.

1940 — 1944: N3-3a HexBaTKu1 JOCTYMHOrO Boflbpama u
HeBOMbLLIOro KONMMYECTBA €50 3anexei B 1 BOKpYr ABCTPUM U
F'epmaHuu, B YHuBepcutete MoHTaH B JleobeHe Gbina HavaTa
Hay4Hasi paboTa No NOMHOM Ui YacTUYHOW 3aMeHe Bofbdpama B
Tpex-KomnoHeHTHOM cTanu (Dreierstahl) Ha 6onee gelueBbie
nervpyoLime aneMeHTbI. VicnbiTaHns nokasanu, YTo Xenaemoro
adppekTa MOXHO AOOUTBECS MyTEM FIETMPOBaHNS CTanu
antoMUHNEM.

Ha ocHoBe pe3ynbTaTtoB NpoBeAEeHHbIX UCTIbITAaHWI B TO BPEMS,
MeTannypra4eckui n ctanenutenHslin 3asog Upper Silesian
Havan Npou3BOACTBO ObICTPOPEXKYLLIEV CTanu Nog KOMMEpPYECKUM
Ha3BaHueM "Alcor", B KOTOpou Bonbdpam B cocTaBe Tpex-
KOMMOHeHTHon cTanu (Dreierstahl) 6611 NONHOCTBIO 3aMEHEH Ha
antoM1HUAN.

Ota cTanb obnagana TakMMm e pexyLUMMm CBOMCTBaMU, YTO

1 Tpex-komnoHeHTHas ctanb (Dreierstahl) HS 3-3-2.
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1945 — 1986: B 310 BpeMs UCNbITaHUN Ha BIUSIHWE aniOMUHNS Ha
cBoMCTBa OLICTPOPEXYLUMX CTanemn NoYTH He NMPOBOAMIOCH, CKopee
BCEro U3-3a CPaBHUTENBHO BbICOKOW AOCTYNHOCTU ChbipPbS U TOTO
dakTa, YTo He ObINIo HEOOXOANMOCTH ATO ChiPbe IKOHOMUTD.

¢ 1986: Heckonbko ucnbliTaHui, npoBedeHHbIX B Kutae,
NOATBEPANIMN NMONOXUTENbHBIN 3MEKT, OKa3biBaEMbIN
antoMVHYEM Ha CBOWMCTBa BbICTpOpeXyLLMX cTanen (yny4lieHme
obpabaTbiBaeMOCTH, MOBbILLEHWE CTOMKOCTH). Lienbto kntanckmx
ncnbiTaHui bbina 3ameHa kobanbTa Ha antomMuHuiA. Kobanbt
oueHb peako BcTpeyvaetcs B Kutae v B OCHOBHOM
MMNopTUpYyeTCs.

1988 — 1991: PaspabotaHa cranb BOHLER S620 (HS 6-5-2 + Al).
S620

obnagaeT paboTocnocoB6HOCTLI0, cpaBHUMON ¢ S705 (HS 6-5-2-5).

2005 — 2008: OrpoMHO€e MOBbILLEHWNE CTOMMOCTU NErMPYHOLLMX
mMaTtepuanoB, ocobeHHO Bofnbdpama 1 MonubaeHa.

B oteeT Ha aTo BOHLER paspab6atsisaeTt Mapky S419,
nervpoBaHHyto antomuHuem (HS 2-2.5-1 +Al), B kayecTBe 6onee
fOelleBon anbTepHaTmBbl S404 (HS 1-4-2). CnocobHOCTb K
obpaboTke cBepneHnem obenx cranei cpaBHumMa.

2007 — 2010: Ha ocHoBe BbiLLEYNOMSIHYTbIX pe3ynibTaToB Obina
paspabortaHa mapka S630 (HS 4-4-2 +Al), nermpoBaHHas
anMUHWEM, B Ka4ecTBe anbTepHaTuBbl 6onee
BblcokonernposaHHoi S600 (HS 6-5-2). VicnbiTaHns Ha
cBeprenue, nposeaeHHble kak BOHLER, Tak 1 HawmmMm
3aKa3yvkamu, NoATBEPAMIIM CpaBHUMYLO paboTocnocobHOCTbL
S630.

2009 — 2013: B YHuBepcuTteTe MoHTaH B JleobeHe npoBeaeHbI
HayuHble pa6otel BOHLER ¢ npyMeHeH1eM cambix COBPEMEHHbIX
nceneaoBaTenbCkuX METOAOB, C LiEMbo U3YyHeHNS NONOXUTENbHbIX
3bheKTOB antoMNHUSI Ha CBONCTBA BbICTPOPEXYLLUX CTanem ¢
TOYKM 3peHNs DU3NYECKON METANITYPIUN.



4. BOHLER

JIYHIWWME CTANW AnA nyYWwWnxX nPOmM3BOACTB

KoopauHaThbi: 000 "ectanbnuHe Boicoko S dekTnBHLIE
MeTtannbl PYC" 603069, HuxHuit Hosropog,

yn. OpexoBsckas, 80.
Ten.: 8 (831) 299-02-01
8 (800) 550-21-17
E-mail: general@voestalpine.com
www.bohlernn.ru

Die Angaben in diesem Prospekt sind unverbindlich und gelten als nicht zugesagt; sie dienen vielmehr nur der allgemeinen
Information. Diese Angaben sind nur dann verbindlich, wenn sie in einem mit uns abgeschlossenen Vertrag ausdriicklich zur
Bedingung gemacht werden. Messdaten sind Laborwerte und kénnen von Praxisanalysen abweichen. Bei der Herstellung
unserer Produkte werden keine gesundheits- oder ozonschadigenden Substanzen verwendet.

[aHHble, NpeocTaBneHHble B 3Toi GpoLutope, NpeaHasHayYeHbl MCKIYUTENBHO Ans O6Lero CBeAeHNUs 1, TakuM 06pasoM, HU K
YeMy He 0653bIBalOT KOMNaHW0. Mbl NpUHMMaeM kakvie 6bl TO HY Bbino 06513aTensbCTBa TOMLKO NyTEM 3aKMOYEHNSt KOHTPaKTa
OHO3HaYHO OroBapuBaloLLLEero NoAobHy MHgopMaLmio. YkazaHHbIE 3HaYEeHUS ABMAIOTCA pedynbTatamu nabopaTopHbIX
N3MEPEHUI N MOTYT OTNMYaTLCA OT PaKTUYECKMX 3HaYeHNI. [pn NPOn3BOACTBE HaLLen NPOAYKLMU HE NCMOMb3YIOTCHA BELLECTBA,
HaHocsILLMe Bpea 300POBbIO MoAev N 030HOBOMY CIOH0.
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