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BOHLER W403 VMR

YBenunyeHMe CTOMKOCTM 3a cueT
6onee BbICOKOM pabouen
TBepAoCTM.

Service life increase through higher
working hardness

OpHuM U3  akTopoB, Hapsgy C OpyrMMmu
BNUSIIOLLMM Ha CHWDKEHWE 3aTpaTt U CTOMMOCTHU

npoaykuuu, sBNsieTCs CTOWKOCTb
MHCTPYMeHTa, a Takke HU3Kne
3KCMMyaTauMoHHbIE pacxofdbl M MOCTOsIHHbIE
3aTpaTbl.

Ha npaktuke 9aTo pocturaetcs  nyTem
MCMorb30BaHus VHCTPYMEHTamNbHbIX

maTepuarnos, KoTopbie, Hanpumep, obnagaioT
BbICOKO/ OAHOPOAHOCTLIO U UMEIOT BbICOKYHO

MMUKpPO-YUCTOTY, 3HAYMTENLHO
3amepnnsioLme Havarno TEPMUYECKOTO
pasrapa.

K Tomy e, BbICOKWIi MOTeHUMan BA3KOCTH
O3Ha4YaeT, 4YTO Ha HEeKOTOopbIX onepaunax
yBEMNWYEHWE cpoka Cryx6bl MHCTPyMeHTa
MOXeT BbITb [OCTUTHYTO NMyTeM yBenu4eHus
paboyen TBEpAOCTH.

BHeapeHnve Takoro cneunanbHo
aganTupoBaHHOro WHCTPYMEHTanbHOro
maTtepuana MOXeT, MOMUMO yBerMYeHus
cpoka cnyx6bl MHCTPYMeHTa, JaTb
MHOXECTBO apyrux npenMyLLecTs,
6narogaps:

« [1OBbILLEHHON CTONKOCTU
« CHVXeHUIo KonmyecTBa MHCTPYMEHTa
«  CHWXeHUI0 KonmyecTBa peMOHTOB

- bBonblwemy cpoky cnyx6bl Mmexay
peMoHTaMu.

The most important factors, among others,
which can result in a lowering of production
costs are a long tool life, and low
maintenance and stand still costs.

This is achieved in practice by using tool
materials which, for example, are highly
homogenous and have a high micro-
cleanliness, causing a significant delay in
the onset of heat checking.

In addition, the high potential for tough-
ness means for certain applications that an
improvement in the service life of the tool
can be achieved by increasing the wor-
king hardness.

Employing such a specially adapted too-
ling material can result in several advanta-
ges for the user, besides the longer ser-
vice life, due to:

« Longer tool life

= Fewer tools

~ Fewer tool changes
Fewer repairs

«~ Longer tool-in-service time between
repairs
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BOHLER W403 VMR

KayecTBeHHOe cpaBHeHUe

Qualitative comparison

BOHLER Mapka
BOHLER grade

BrlcokoTemnepatypHasi
NPOYHOCTL /

High temp. strength

BbicokoTemnepatypHasi
Bs3kocTb / High temp.
toughness

BbicokoTemnepatypHas
N3HOCOCTOMKOCTb /
High temp. wear

resistance

O6pabaTbiBaeMocTb

Machinability

BOHLER W100

BOHLER W300

BOHLER W302

BOHLER W303

BOHLER W320

BOHLER W321

BOHLER W400 VMR

BOHLER W403 VMR

BOHLER W500

BOHLER W705

XapaKTepMcm KN Ka4vyecTBa

Quality characteristics

Bblgatowmecs cBoncTBa HOBOW
MHCTpyMeHTanbHo cranm BOHLER W403
VMR onpegensTca  He TOMbKO NyTeMm
YNyYLEeHNs XMMWYECKOTO COCTaBa, HO Takke
6naropaps onTUMmM3aumm 3Tanos
TEXHONOrN4ecKoro npoLecca Npou3BoACcTBa:

= Bbl60p LUIMXTOBbIX MaTepuanoB BblCOKON
YUCTOTbI ANA NaBKU

=  BakyymHbIn nepennas (VMR)

e ONTUMU3NPOBaHHBLIN AN PY3NOHHBIN
OTXWI U CTPYKTypHas obpaboTka

= un, HakoHeL, cneuuanbHas
TepmoobpaboTka ans OOCTUXKEHUS
naeanbHOro OTOXOKEHHOTO COCTOSIHUS.

The outstanding properties of BOHLER'’s
new tool steel W403 VMR are dependant
not only on a modified chemical composi-
tion, but also on the following technologi-
cally optimised production steps:

=« Selection of highly clean raw materials
for melting

= Remelting under vacuum (VMR)

« Optimised diffusion annealing and
structural treatment

= Final, special heat treatment for an
excellent annealed condition.

Mnaska ELBO + VD
Melting EAF + VD
Mepennas

Remelting -
CTpykTypHas obpaboTka 'D'a / yeS

Structural treatment

CneuunanbHas
TepmoobpaboTka
Special heat
treatment

[a/yes

ELBO + VD] ELBO +VD
EAF +VD EAF + VD
ESU/ESR| VLBO/VAR
Ha/yes [a/ yes
[a/yes [a/yes




BOHLER W403 VMR

CBoiicTBa Properties

Bnarogaps cbanaHcupoBaHHoMmy Due to the balanced combination of a
COYeTaHuio  yrnydweHHoro  xumudeckoro  modified chemical composition and an
cocTaBa 7 onTuMmuauposaHHoro  optimised  processing route, optimum

TexHonornyeckoro npouecca, 8 BOHLER
W403 VMR pocTurHyTbl onTUManbHble
CBOWCTBA:

~  XOpoLlasi MaKpo- 1 MUKPOCTPYKTYpa
C OYEHb HU3KUM YPOBHEM NUKBALMI

»~  O4YeHb HU3KOE codepXaHue rasos

- OYeHb  HU3KOE  copepxaHue
HexenaTternbHbIX NpUMecei

- npeBocxoAHasi O4HOPOAHOCTb W
N30TPOMNHOCTb

~  HauBbICWWI Bann YACTOTbI

~  HauBbICLIAs BA3KOCTb

~  HaunyJlwas nonmpyemocTb

«  Hawunydwas TennonpoBOAHOCTb

=  Hauny9ywasi ctTabunbHOCTbL pasmepoB
npu TepmoobpaboTke

« Xopolas obpabaTbiBaeMOCTb

- HauBbicliasi paboyasi TBEpAOCTb
Ons yBENUYEHUs  cpoka  CRyxObl
(MeHbLUe BbiCOKOTEMMEepaTypHbI U3HOC,
BbiLLe Npeaen TeKy4yecTn).

material properties have been achieved in
BOHLER W403 VMR:

« Good macro and microstructure with
lowest levels of segregation
« Lowest gas contents

Lowest levels of unwanted trace
elements

«~ Excellent homogeneity and isotropy

LY

-~ Highest degree of cleanliness

« Highest toughness

« Best polishability

»~ Best thermal conductivity

« Highest dimensional stability during
heat treatment

~ Good machinability

« Higher working hardness for increased
service life (less hot wear, higher hot
strength)

MpumeHeHne

Application

TspKenoHarpyXeHHble MHCTPYMEHTBI ans
ropsiyen obpaboTkM M WTamnbl, B OCHOBHOM
ans obpaboTkM nerkux cnnaBoB: NPOBOMHUKM,
MaTpuubl,  KOHTEMHepbl AN 3KCTPy3uu
MeTannmyeckunx Tpyb n npyTkoB; obopygoBaHue
Onst ropsiyen  AKCTPY3WM;  UHCTPYMEHTbI 1
WTamnbl  Ans  MNPOW3BOACTBA  NYCTOTENbIX
[eTtanewn, BUHTOB, 3akNenok, raek n 6onTos.
OGopygoBaHve AN NuTbs NOA AaBrneHueM,
dopmoobpasyowme  getanu  npecc-dopm,
BCTaBKM, HOXHMWLbI AN ropsiyeid  OTpesku,
npecc-popMbl AN NMUTbA NnacTmacc.

Heavy duty hot work tools and dies, mainly
for light alloy processing: mandrels, dies,
and containers for metal tube and rod
extrusion; hot extrusion equipment; tools
and dies for the manufacture of hollow
bodies, screws, rivets, nuts and bolts.

Die casting equipment, forming dies, die
inserts, hot shear blades, and plastic
moulding dies.

Xumuyeckum cocrtaB
(copepxaHue B %, cpeaHee)

Chemical composition
(average %)

C Si

0,38 0,20

Mn

0,25

Cr

5,00

Mo

2,80 0,45

CooTBeTCcTBME CTaHAApTam

Standards

EN/DIN

~1.2367
~X38CrMoV5-3

AFNOR

~Z38CDV5-3




BOHLER W403 VMR

BsaskocTb ropsvyewuTaMmnoBbIX
WHCTPYMEHTalbHbIX cTanem,
npou3BegeHHbIX Pa3findHbIMU cnocobamm.

Toughness of hot work tool steels
manufactured by different routes

CpaBHeHme MaTtepuanoB pa3HOro kadectesa —

CcTaHAapTHOro ISOBLOC uu VMR -
rnokasbiBaeT, 4TO MaTtepuan C BbICOKOM
TOMOr€HHOCTbIO, nsoTponuen n
MUKPOYMCTOTON UMeeT Gornee  BbICOKWM

YPOBEHb BA3KOCTU.
OOHMM 13  NyywmMx MeETOAOB M3MepeHus
NPOYHOCTY SIBNSIETCS WUCMbITAHWE Ha YAAPHbINA
nm3rmb. B 3TOM uCnbITaHUM WCMONb3YyOTCSA
obpasupl pasmepom 7 x 10 x 55 wmm,
3akaneHHble 1 oTnylweHHble o 45+ 2 HRC
(no  STAHL-EISEN-Prufblatt SEP 1314,
anpenb 1990).

BOHLER W403 VMR o6nagaeT o4eHb
BbICOKOW yOapHOW MPOYHOCTbID BO  BCEX
HanpaBneHusix, BNMoTb Ao pasmepoB 810 x
365 x 3000 mm mnn 710 x 450 x 3000 Mm.

A comparison of different quality materials-
standard, ISOBLOC and VMR - shows that
a material with high homogeneity, high
isotropy and high microcleanliness also
has the highest levels of toughness.

One of the best methods of measuring the
toughness is in an impact bending test.
Un-notched specimens of dimension
7 x 10 x 55 mm, hardened and tempered
to 45 + 2 HRC, are used in this test
(according to the STAHL-EISEN-Prufblatt
SEP 1314, April 1990).

BOHLER W403 VMR shows an extremely
high impact toughness in all orientations up
to a size of 810 x 365 x 3000 mm or

710 x 450 x 3000 mm.
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Mpouecc n3rotosnexuns / Manufacturing route
KpaTknin  aHanu3 ypoBHA  MukpoumctoTel  The summary of the micro-cleanliness
matepuanos pasnuyHoro KayecTBa, levels of various qualities manufactured by
npon3BeaeHHbIX pasHbiMn metodamu,  different routes shows that BOHLER

nokasoiBaet, yto BOHLER W403 VMR
obnagaeT MUKPOYMCTOTOW, CPaBHUMOW C TOW,
41O 06bI4HO TpebyeTcs TONbKO B
a3poKOCMUYECKOMN NMPOMBILLIIEHHOCTMU.
MpumepHo 10 unu 5 ypoBeHb MO HEMELKOMY
crangapty DIN 50602/K0, Takke mMoxeT 6biTb
pgocturHyt  gna ISODISC wn  ISOBLOC
cooTeeTceeHHo. Oanako, ans BOHLER W403
VMR ypoBeHb KO #3 5 — makcumyM B nonoce
pasbpoca.

MpeacraBneHHble 3gech MUKPOCHUMKM
nokasblBalT OTNINYHYIO OAHOPOAHOCTE U
MUKPOCTPYKTYPY, OOCTUrHYyTble Gnarogaps
Npou3BOACTBY C ncnonb3oBaHvem VAR.

W403 VMR has a micro-cleanliness level
comparable to that which is generally only
demanded by the aerospace industry.
Values of around 10 or 5 according to the
German standard DIN 50602/K0, can also
be achieved for the ISODISC and ISOBLOC
qualities respectively. For BOHLER W403
VMR however a KO-value of 5 is the
maximum value in the scatter band.

The micrographs reproduced here show
the excellent homogeneity of the micro-
structure achieved by manufacturing via
VAR.




BOHLER W403 VMR

MuKpoO-UMCTOTa U MUKPOCTPYKTYpa

Micro-cleanliness and Microstructure
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Yuctota / Cleanliness KO (DIN 50602)

W303-ISODISC
Standard

W303-ISOBLOC
ESU/ESR

W403-VMR
VLBO/ VAR

Matepuans! / Qualities

MwuKpoCTpyKTypa nocne msrkoro
omkura CTaHgapTHOe KayecTBO
Microstructure after soft
annealing Standard

quality
OueHka MUKPOCTPYKTYpbI "
MUKpocerperauun ropavyeLwTamMmnoBbIX

WHCTPYMEHTarbHbIX CTanen NnpoBOANUTCS Mo
Aencreytowemy ctaHgapty STAHL-EISEN-
Prufblatt SEP 1614 (ceHTa6pb 1996) nnu
no TexHnyeckum ycnosusim NADCA.
MukpocTpyktypa BOHLER  W403 VMR
COOTBETCTBYET M300paxeHusm ¢ GA1 no
GA5, GA1 no GB4 n GC1 no GC2.
Mukpocerperaums BOHLER W403 VMR
COOTBETCTBYET  M300paXeHWsIM  BbICLUMX
copToB: SA1, SA2 n SA3.

MwuKpoCTpyKTypa nocne msrkoro
omxura VMR (VAR) - kauecTBO

Microstructure after soft
annealing VMR (VAR) -
qualtity

The evaluation of microstructure and micro-
segregation of hot work tool steels is
carried out according to the current
STAHL-EISEN-Prufblatt SEP 1614 (Sep-
tember 1996) or according to the NADCA
specification.

The microstructure of BOHLER W403
VMR corresponds to pictures GA1 to
GA5, GB1 to GB4 and GC1 to GC2.

The micro-segregation of BOHLER WA403
VMR corresponds to the pictures for
premium grades; SA1, SA2 and SA3.




BOHLER W403 VMR

Onarpamma TepMoo6paboTku
Heat treatment sequence

CocTosiHMe nocTaBKuU

Condition of delivery

OToxokeHHoe He 6onee 205 HB

Annealed max. 205 HB

TepmoobpaboTka

Heat treatment

OTxwur:

800 no 850° C

MenneHHOe KOHTPONMPYyeEMOe OXnaxaeHue
B neun co ckopoctblo 10 - 20 °Cluac
npMMepHo Ao 600°C ¢ nanbHenLwmm
OoXnaXaeHNeMm Ha BO3ayXxe.

Bakanka / Hardening

2-i1 NnpeaBapuUTenbHbINA
Harpes
2™ preheat stage

\

OxnkxaeHue B

Coolikg in furngce

CHSTE OCTATOYHBIX

Temnepatypa B °C / temerature

Stress relief

\ OxnaxaeHve Ha

Annealing:

800 to 850° C

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

2-11 oTnyck — paboyasn

. . \ %eozayxe TBEPAOCTb 3-11 oTnyck — Ans
1-it npepBapuTenbHbIi v Nir cooling 2™ tempering — CHATUSI HANPSKEHNI
B Harpes \ workin: )
1% preheat stage \‘ \\ hardnegss 3" tempering
B ‘ %J‘IﬂHaﬂ BaHHa 1 - fol'. Stress
v Sybath o otnyck relief
— AN 1% tempering

Bpewmsi / Time

CHATUE HanpsXXeHUN:

600 go 650° C

MegnneHHoe oxnaxaeHue B neyu.

0N CHATWS HanpsHXKEHWI, NoMyYeHHbIX Npu
WHTEHCUBHOW MexaHu4yeckon obpaboTke
WNM MpU WU3rOTOBIIEHUM WMHCTPYMEHTa CO
CNOXHOW reomeTpuen. Bbigepxatb 1-2
Yyaca nocrne BblpaBHWBaHWS TemnepaTyp (B
HenTpaneHon atmocdepe).

3akanka:

1020 po 1030° C

Macno, coneas BaHHa (500 - 550° C),
3akarnka Ha BOo3gyxe Ui B BaKyyMe C rasoBoMn
cpenon. Bpemsa BbIAEPXKN nocne
BblpaBHMBaHuA Temnepatyp: 15-30 muH.
HNocTturaemas TBepaoCTb:

52 - 54 HRC npu 3akanke B Macne wunu
CONSIHOW BaHHe;

50 - 53 HRC npwu 3akanke Ha BO3gyxe unu B
Bakyyme.

0Ona npenoTBpaleHns yBenu4eHusl 3epHa

3aKanka  [oJkHa npoBoguTCs npum
pekomMeHayeMbix  Temnepatypax  1020-
1030°C.

Bnarogapsi npekpacHoi npodHoctn BOHLER
W403 VMR, BO3MOXHO yBenuuutb pabouyto
TBEepAoOCTb WMHCTpymeHTa Ha 1-2 HRC, gns
TOro, u4TOObl B JdanbHeWWweM YBENUYUTb
CTOMKOCTb A0  Havana  TepMUYecKoro
pacTpecKkuBaHusl.

OumcTka
Cleaning

KoHTpone TBepaocTn  KoHTponk TBepaoctn
Hardness test Hardness test

Stress relieving:

600 to 650° C

Slow cooling in furnace.

To relieve stresses caused by extensive
machining, or for complex shapes. Soak for
1 - 2 hours after temperature equalisation
(in neutral atmosphere).

Hardening:

1020 to 1030° C

Oil, salt bath (500 - 550° C),

air or vacuum with gas quenching. Holding
time after temperature equalization: 15 to
30 minutes.

Obtainable hardness:

52 - 54 HRC in oil or salt bath hardening,

50 - 53 HRC in air or vacuum hardening.

In order to prevent coarsening of the
grain, hardening must be carried out
at the recommended temperature of
1020 - 1030° C.

Due to the outstanding toughness of
BOHLER WA403 VMR it is possible to raise
the working hardness of the tooling by 1
- 2 HRC, in order to further delay the on
set of heat checking.




BOHLER W403 VMR

Ouarpamma otnycka

Temnepartypa 3akanku: 1025°C

Pa3smep obpasua: kBagpat 20 Mm.

Tempering chart

Hardening temperature: 1025° C
Specimen size: square 20 mm

OTnyck:

Tempering:

MegneHHbIi  HarpeB 0o TemnepaTypbl
oTnycka cpasy nocrne 3akanku (Bpemsi B neyu
1 yac Ha kaxable 20 MM TOSLLMHbI 3aroTOBKM,
HO He MeHee 2 4acoB), OxnaxaeHue Ha
Bo3ayxe. PekomeHayeTcsi MPOBOAUTL OTMYCK
MUHUMYM OBaXAbl.

Tpetnn LMKN oTnycka  Ans CHATUS
HanpsHkeHUn MOXeET npenocTaBnUTb
[OMONHUTENbHBbIE NPEVMMYLLLECTBA.

1-it oTnyck: npumepHo Ha 30°C  Bhilwe
TemnepaTypbl MakCUMarnbHOW BTOPUYHOMN

TBEPAOCTU.

2-W oTnyck: Oo  xenaemom  pabouen
TBEPAOCTU. Hunarpamma oTnycka
nokasblBaeT cpepHue 3HaYeHns

TBEPAOCTY MOCre oTnycka.

3-1 oTnyck: ANA CHATUA HanpsbKeHun npu
Temnepartype Ha 30-50°C HWxXe
HauBbICLLEV TEMMNEPaTypbl OTNYyCKa.

58.0

Slow heating to tempering temperature
immediately after hardening/time in fur-
nace 1 hour for each 20 mm of workpiece
thickness but at least 2 hours/cooling in
air. It is recommended to temper at least
twice.
A third tempering cycle for the purpose
oft stress relieving may be advantageous
15
tempering approx. 30° C above
maximum secondary hardness.

2" tempering to desired working hard-
ness. The tempering chart shows
average tempered hardness values.

3" for stress relieving at a temperature
30 to 50° C below highest tempering
temperature.

56.0

54.0

52.0

50.0

48.0

46.0

44.0

42.0

40.0

38.0

36.0

TeeppocTb / Hardness (HRC)

34.0

32.0

30.0

410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600 610 620 630 640 650

TemnepaTtypa otnycka B ° C / Tempering temperature in ° C

O6paboTka NOBEpPXHOCTU

Surface treatment

AsoTupoBaHue:

Bo3amMoOXXHO kak rasoBoe W nrasMeHHoe
a30oTupoBaHue, Tak U B BaHHe.

Nitriding:

Suited for bath, gas and plasma nitriding.

PeMOHT HannaBneHmem

Repair welding

VlHCprMeHTaJ'IbeIe cTanm nmerT
CKJTOHHOCTb K 06pa303ano TpewuH nocne
HannaBku. Ecnn Henb3A nsbexatb
Hannaeku, cneagyet MNpUMeHATb U CTPOro
cnepgosatb WMHCTPYKUMAM
COOTBETCTBYKOLLEro npounssoguTena
CBAPOYHBIX SNEeKTPOO0B

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 followed.




BOHLER W403 VMR

Ouarpamma TtepmokuHeTnveckoro Continuous cooling CCT

pacnaga aycTeHuTa npm curves
oxXnaxpgeHuu.
Xumnyeckun coctaB B % C Si Mn Cr Mo \

Chemical composition %

0,38 0,23 0,27 510 2,85 0,66

TemnepaTypa aycteHum3auum: 1050° C

Haltedauer: 15 Minuten

689 ..... 187 TeepgocTb B HV

T 80 hasaB %

0,34 ... 24 MapameTp oxnaxaeHus,

T.e.0nUTENbHOCTL OxnaxaeHus ot 800 -
500° Cin's x 107

5 e 0,5K/MnH ckopoCTb OxnaxgeHus B
nHtepsane 800 - 500° C

Austenitizing temperature: 1050° C (1922° F)
Holding time: 15 minutes

689 ..... 187 Vickers hardness

T 80 phase percentages

0,34 .... 24,8 cooling parameter, i.e.

duration of cooling from 800 - 500° C (1472
-932°F)insx10 -2

5 e 0,5K/min cooling rate in K/min in
the 800 - 500° C (1472 - 932° F) range

F °C
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BOHLER W403 VMR

PekomeHaauuu no Recommendations for machining
MeXxaHu4ecKon obpaboTke

Cnoco6 06pa6OTKVI *) MHCprMeHTaJ‘IbeIIi'I CKopoCTb pe3aHusi Mopaua ny6uHa pesaHus O6paboTka C MOMOLLbIO
matepuan
Type of machining*) Tool sqateriaI” Cutting speed Feed Depth of cut Working with
Mpen. yepHoBas
obpaboTka P35" 60 m/min 1,0 14 mm COX
Pre-roughing Mm/06 / mm/rev. coolant / lubrication
ToueHune YepHoBas
Turning o6paboTka pP25" 90 m/min 0,8 8 mm COX
Roughing MMm/06 / mm/rev. coolant / lubrication
YepHoBsas .
o6paboTka P15Y 140 m/min 0,3 2 mm COX
Roughing MM/06 / mm/rev. coolant / lubrication
:gg:gg?_l?a pP25" 90 m/min 0,15 mm 5mm cyxasi / cxatbin Bog.u,yx
Roughing 3y6 / tooth dry / compressed air
dpesepoBa-
HUe PuHULIHaR p25" 110 m/min 0,10 mm 1 mm cyxasi / cxaTblii BO3ayX
Milling obpaboTka 3y6 / tooth dry / compressed air
Finishing
B 3aBMCUMOCTU OT
HSS 14 m/min 0,16 mm WHCTPyMeHTa COX
3y6 / tooth depending on tool | coolant/ lubrication
D = 40-80 mm P40" 80 m/min 0,17 -- COX
Mm/06 / mm/rev. coolant / lubrication
CsepneHue
Drilling D = 20-40 mm p25" 80 m/min 0,12 - COX
MM/06 / mm/rev. coolant / lubrication
D =0-20 mm K20 50 m/min 0,10 -- COX
MM/06 / mm/rev. coolant / lubrication
*) ANst OTOXCKEHHOro MaTepuana *) for annealed material
1) NHCTPpYMEHT C MHOrOCNOWHBLIM 1) Tools with multi-layer coating
NOKPbITUEM
BblCTpOpEXyLLMiA Fny6una
MHCTDYMEHT **) MHCcTpymeHT CkopocTb pesaHus Mopaua pe3aHus Cmaska
High Speed Cutting **) Tool Cutting speed Feed Depth of cut Lubricant
YepHoBasi obpaboTka dpesa co CMEHHbIMU 450 m/min 0,2 mm 0,4 mm cyxas
Roughing nnactuHamu 3y6 / tooth dry
.. Milling cutter
with indeXable inserts
(TiAIN) d15r3,5
Mpea-puHnWHas Uenbras 400 m/min 0,2 mm 0,5mm macno
obpaboTka TBEpAoCnnaBHast (pesa 3y6 / tooth oil-mist
L Solid carbide milli%g cutter
Pre-finishing (TiAIN) d
®DuHMWHas obpaboTka LlenbHas TBeppocnnaBHas 420 m/min 0,12 mm 0,15 mm macno
Finishing Ppesa 3y6 / tooth oil-mist
Solid carbide miIIirP cutter
(TIAIN) d

**) nnsi paboyeit TBepaocTM ~ 45 HRC **) For a working hardness of approx.
45 HRC.
OnTumanbsHble ycnoBus mMexaHunyeckorr Optimum machining parameters can only

06paboTkn MoryT ObITb OOCTUrHYTbI Tonbko be obtained in consultation with the
nocrne KOHCynbTauum C COOTBETCTBYKOLUM appropriate machine tool manufacturer
npoun3BoaMTENEM CTaHKOB.
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BOHLER W403 VMR

dusnyeckme xapakTepucTukn

Physical properties

MnoTtHocTb npwu / Density at

20° C oo 7,85 kr/am®
500° C oo 7,89 Kr/am°
10T O 7,85 kr/am°®
Temnepatypa
Temperature B/(m.K)
TennonpoBogHOCTb Npu 100°C 28,4
200°C 29,7
Thermal conductivity at 300°C 30,2
400°C 30,1
500°C 30,0
600°C 29,7
700°C 30,0

Uto «kacaeTcs MpuMMEHeHuss © 3TanoB
npouecca, KoTopble He OblnnM YyNnOMsHYTbI
cneymanbHo B 9Tol Tabnuue onucaHus
NpoAyKTa, UX crnegyet YTOYHSATb C HaMu B
KakAOM OTAENbHOM Ccry4ae.

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.
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A BSHLER

MpeacrtasuTtens B Ballem pervioHe:

Your partner: N
BOHLER INTERNATIONAL GmbH
¥Yn. Metpoeka, 27, OAO «BeHckuii gom»
103031 MockBa
Poccus
TELEFON: (095) 200-0309
TELEFAX: (095) 937-4534
e-mail: bohlerint@edunet.ru
www.bohler-edelstahl.at

[aHHble, coaepxawmeca B aTOMN 6p0Lmope, npeaHasHa4vYeHbl TONbKO ANA nepegayvu OCHOBHOM MHq:)OpMaLI,MM N HUN K YemMy
He 064a3bIBalOT komnaHuio. Oba3aTenbLCcTBa HaknaabiBaloTCs TOMbKO B cny4vyae Hanunyna KOHTpakTa, B KOTOpOM nogobHble
AaHHble 4YEeTKO OroBOpEeHbl Kak obsa3arenbcrea. an/I npounssoacTee Hallewn npoaykummnm He UCnosb3yrTcA BellecTBa,
BpeaHble AnAa 340poBbA UMM 0O30HOBOIO CI10A.

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.



