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BOHLER W400 VMR

YBenuyeHne CTOMKOCTM 3a cYeT
6onee BbICOKOWM pabouen
TBEpPAOCTH.

Service life increase through higher
working hardness

OpaHUM 13 aKTOPOB, Hapaay ¢ ApYrMu
BISIIOLLIMM Ha CHIDKEHME 3aTpaT U CTOMMOCTM
NpoAyKUUM, ABnsieTcs CTOWKOCTb
VHCTPYMEHTA, a TaKke HU3KME
3KCMIyaTaUMOHHbIE PACXOAbl U MOCTOSIHHbIE
3aTparbl.

Ha npakTuke JocTuraeTcss  nytem
MCNOMNb30BaHNs UHCTPYMEHTarbHbIX
maTepuanoB, KOTopble, HanNpumep, obnagarT
BbICOKOV OZJHOPOAHOCTBLIO 1 UMEIOT BbICOKYHO

3TO

MUKPO-4YNUCTOTY, 3HAYUTESBLHO
3amegnsiowme Hayarno TEPMMUYECKOro
pasrapa.

K TOoMy e, BbICOKMA MOTEeHUMan BA3KOCTU
O3HayaeT, 4YTO Ha HEeKOTOpbIX onepauusix
yBEMUYEHNe CcpoKa CrnyXbbl MHCTpyMeHTa
MOXeT ObITb [OCTUrHYTO MyTeM yBenu4YeHus
paboueit TBepaocTU.

BHenpeHuve Takoro cneymansHO
aganTMpoBaHHOMO WHCTPYMEHTAarbHOro
MaTtepuana MoXeT, TOMUMO yBenunyeHusi
cpoka cnyx6bl MHCTPyYMeHTa, JaTb
MHOXECTBO apyrux NpenmyLLEecTB,
6narogaps:

s/ 10BbILLEHHOWN CTOMKOCTMN
<CHWXEHWMIO KONMYEeCTBa UHCTPYMEHTA
<CHWXEHMIO KONMYEeCTBa PEMOHTOB

«<BOonbLIEMY CPOKY Cry>Obl Mexay
peMOoHTaMW.

The most important factors, among others,
which can result in a lowering of production
costs are a long tool life, and low mainte-
nance 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:

sd.onger tool life

sFewer tools

s<ewer tool changes

sFewer repairs

sd.onger tool-in-service time between
repairs

VMR
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40

Teepagoctb B HRC / hardness in HRC

35

Cpok cnyx6bl B 4acax / service time in hours

*) OcHoBa: aTanoHHas kpueas otnycka npu 550°C./ Basic: Master temering curve at 550° C




BOHLER W400 VMR

KauyectBeHHOe cpaBHeHMe

Qualitative comparison

. [ BEICOKOTEMIEpaTy pHas
BOHLER Grade |BbicokoTemnepatypHasi BeicokoTemnepartypHas B e —— ObpabatbiBaemocTb
BOHLER mapka High' eor:B?StTr'érlwgth 3”3"0?;5 éhl:gshstemp. Hugg;?sr?;’r-]g;ear Machinability
BOHLER W100
BOHLER W300
BOHLER W302
BOHLER W303
BOHLER W320
BOHLER W321
sorerwoo- 0 N BN 20 I |
BOHLER W403 VMR
BOHLER W500
BOHLERW705

XapaKTepVICTVI KM Ka4yectBa

Quality characteristics

Bobigatomecs cBoucTBa HOBOW
MHCTpyMeHTanbHon ctany BOHLER W400
VMR onpenensitoTcs He TOMbKO nytem

yny4dweHna XuMn4eckoro coctaBea, HO Takxe
6naroqapﬂ onTuMusaummn 3Tanos
TEeXHOJI0rM4eCcKoro npouecca nponssoacTea:

x  BblOOp LUIMXTOBBLIX MATEPUATIOB BbICOKOW
YUCTOThI AN NNaBKK

x  BakyymHbivi nepernas (VMR)

< ONTUMM3NPOBAHHBLIN  ANDEDY3NOHHBIN
OTXMI U CTPYKTypHas obpaboTka

x n, HaKoHeL, cneuvansHasi
TepmoobpaboTka ans DOCTUXEHUS
naeanbHOro OTOXOKEHHOTO COCTOSIHUSI.

ELBO + VD
EAF + VD

Mnaska
Melting

lNepennas

Remelting -
CTpyKTypHas oBpaboTka aa / yes
Structural treatment

CneuuanbHas
TepmMoobpaboTka
Special heat
treatment

nal/yes

The outstanding properties of BOHLER'’s
new tool steel W400 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

sRemelting under vacuum (VMR)

«<Optimised diffusion annealing and
structural treatment

s<Final, special heat treatment for an
excellent annealed condition.

VMR
ELBO + VD] ELBO +VD
EAF +VD EAF + VD
ESU/ESR VLBO / VAR
na/yes na/yes
na/yes na/yes




BOHLER W400 VMR

CBoucTtBa Properties

Brarogaps cbanaHcupoBaHHoMmy Due to the balanced combination of a
COYETaHMIO  ynydlweHHoro  xummyeckoro  modified chemical composition and an
coctaBa " ONTUMM3MPOBAHHOrO  optimised  processing route,  optimum

TexHonornyeckoro npouecca, 8 BOHLER
W400 VMR gocTUrHyTbl onTumarbHble
CBOMWCTBa:

%< XOpOLLasi Makpo- 1 MUKPOCTPYKTypa
C OYEeHb HU3KNM YPOBHEM NMKBaLMIA

% OYEeHb HM3KOE COoAepKaHue rasoB

= OYeHb  HW3KOoe  coAepxaHue
HexenaTternbHbIX NpumMecein

x npeBocxoAHas OAHOPOAHOCTb U
N30TPOMHOCTb

»x  HauBbICLLUWIA Bann YMCToThI

»x  HauBbICLUAs BA3KOCTb

»x  Hauny4was nonvpyemocTb

% Haunydwasi TennonpoBogHOCTb

<0 Haunydwasi ctabunbHOCTb pa3vepoB
npu TepmoobpaboTke

»x  Xopolasa obpabaTbiBaemMoCTb

< HauBbICLWasa paboyvasa TBepOOCTb
ONns yBENUYEeHWs  cpoka  CrnyxObl
(MeHbLUe BbICOKOTEMMEPATYPHbIN U3HOC,
BblLLIE Npeaen TeKy4ecTn).

material properties have been achieved in
BOHLER W400 VMR:

«<Good macro and microstructure with
lowest levels of segregation

s<.owest gas contents

<Lowest levels of unwanted trace
elements

<Excellent homogeneity and isotropy

<Highest degree of cleanliness

s<Highest toughness

s<Best polishability

s<Best thermal conductivity

s<Highest dimensional stability during
heat treatment

<Good machinability

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

MpumeHeHune

Application

TspKenoHarpy>KeHHble MHCTPYMEHTbI
ropsiyent 06paboTkM 1 LWTamMnbl, B OCHOBHOM

ans

Heavy duty hot work tools and dies, mainly for
light alloy processing: mandrels, dies, and

Onst 06paboTku nerkmMx cnnaBoB: NPOBONHUKK,
MaTpuupbl,  KOHTEMHEpbl  ANs  3KCTpy3uu
MeTannmMyeckux Tpyb u npyTkoB; oGopyaoBaHue

containers for metal tube and rod
extrusion; hot extrusion equipment; tools and
dies for the manufacture of hollow bodies,

ana FOpFl‘-IeVI SKCTpYy3uu; NHCTPYMEHTbI n screws. rivets. nuts and bolts.
LwTamnbl ana npounssoacTea nycToTeNnbIX Di ’t. - t forming dies. die
neTtarnei, BUHTOB, 3aKrenok, raek u 6onTos. ne ctas In%ethIprI‘?en ! blad Y ! d lasti
O6opynoBaHve Ans NUTbsA Nof AaBreHneM, Inser S _0 shear ades, an plasuc
dopMooBpasyiolume  metanu  npecc-popm, Moulding dies.
BCTaBKMW, HOXKHULIbI ANsi FOpsiven OTpesku,
npecc-d)oprl Anda NTba nnacTtMacc.
Xumunueckum cocTaB Chemical composition
(copepxaHue B %, cpegHee) (average %)
C Si Mn Cr Mo \%
0,36 0,20 0,25 5,00 1,30 0,45
CooTBeTCcTBME CTaHAAPTaM Standards
EN /DIN BS UNE AlSI UNS
~1.2343 ~BH11 ~F5317 ~H11 ~T20811
~X37CrMoV5-1 ~X37CrMoSiV5
AFNOR UNI JIS GOST
Z36CDV5 ~X37CrMoV5-1KU ~SKD6 ~4Ch5MFS
~Z38CDV5




BOHLER W400 VMR

BsskocTb ropsvdewTamMmnoBbIX

UHCTPYMEHTalNbHbIX cTanewm,
npou3BeaeHHbIX pa3fMnYHbIMU cnocobamwm.

Toughness of hot work tool steels
manufactured by different routes

CpaBHeHme MaTtepuanoB pa3HOro Ka4yecrtea —

CcTaHOapTHOro ISOBLOC 7 VMR -
nokasblBaeT, YTO Matepuan ¢ BbICOKON

rOMOT€HHOCTbIO, nsoTponuei "
MWKPOYMCTOTON  MMeeT Gonee  BbICOKWN

YPOBEHb BA3KOCTU.

OaHMM 13 nyywux MeTodoB  M3MepeHus
NPOYHOCTU ABMSETCA UCMbITaHWE Ha yAapHbIN
n3armb. B 3TOM MChbITaHUM  MCnonb3yoTCA
obpasubl pasmepom 7 x 10 x 55 wMm,
3aKarneHHble 1 oTnyLueHHble 1o 45+ 2 HRC

(no  STAHL-EISEN-Prufblatt SEP 1314,
anpens 1990).
BOHLER W400 VMR obnagaet 04eHb

BbICOKOW YAapHON NPOYHOCTBLIO BO BCEX
HanpaBsrneHusx, BNoTe Ao pasmepos 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 W400 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 usrotoBneHus / Manufacturing route
KpaTkuii  aHanma  ypoBHS  MuKpouncToTbl  The summary of the micro-cleanliness
marepuanos pasnu4Horo kayectBa, levels of various qualities manufactured by
nponaeeneHHbIX pasHbIMK metodamu,  different routes shows that BOHLER W400

nokasbiBaetr, uto BOHLER W400 VMR
obrnagaeT MUKPOYMCTOTOW, CPABHUMOW C TOW,
yTo 06bI4HO TpebyeTcs TOnbKO B
a3pOKOCMUYECKOM NPOMBILLIIEHHOCTHU.
MpumepHo 10 nnn 5 ypoBeHb MO HeMeLKoMy
ctangapty DIN 50602/K0, Takke MOXeT OblTb
pocturHyt  ana ISODISC  u ISOBLOC
cooTtBeTcBeHHo. OgHako, ans BOHLER W400
VMR ypoBeHb KO 13 5 — makcumym B nornoce
pasbpoca.

MpencraBneHHble 3aecb MUKPOCHUMKMN
NnoKasblBaloT OTNIMYHYO OAHOPOAHOCTb U
MWUKPOCTPYKTYPY,  [OCTUrHyTble  6Gnaropaps
npoun3sBoACTBY C ucnons3osaHvem VAR.

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
gualities respectively. For BOHLER W400
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 W400 VMR

MukpouncroTa 1 MUKPOCTPYKTYypa

Micro-cleanliness and Microstructure
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0 W300-ISODISC W300-ISOBLOC W400-VMR
Standard ESU/ESR VLBO /VAR

Matepuansl / Qualities

MuKpoCTpyKTYypa nocne Msirkoro
omxura CTaHgapTHoe KayecTBO
Microstructure after soft
annealing Standard

quality
OueHka MUKPOCTPYKTYPbI n
MUKpocerperaumm ropsyeLuTamMmnoBbIX

WHCTPYMeHTanbHbIX CTanen npoBoAnTCS no
Aencreytowemy craHgapty STAHL-EISEN-
Prufblatt SEP 1614 (ceHTsibpb 1996) wnu
no TexHnyeckmum ycrnosmsam NADCA.
Mwukpoctpyktypa BOHLER w400 VMR
cooTBeTCTBYET U3obpaxeHusm ¢ GAL no
GA5, GA1 no GB4 1 GC1 no GC2.
Mukpocerperauns BOHLER W400 VMR
COOTBETCTBYET  M300paxeHUsM  BbICLUMX
coptoB: SAL, SA2 n SA3.

MwukpocTpykTypa nocne MsArkoro
omkura VMR (VAR) - kayecTBO

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 W400 VMR
corresponds to pictures GA1 to GA5, GB1
to GB4 and GC1 to GC2.

The micro-segregation of BOHLER W400
VMR corresponds to the pictures for
premium grades; SA1, SA2 and SA3.




BOHLER W400 VMR

Onarpamma TepMoo6paboTku
Heat treatment sequence

CocTosiHue nocTaBKu

Condition of delivery

OToxkeHHOe He 6onee 205 HB

Annealed max. 205 HB

Tepmoo6paboTka

Heat treatment

OTxuUr:

800 no 850° C

MegoneHHoe KOHTPONMpyeMoe OXnaxpeHue
B neuu co ckopoctelo 10 - 20 °Cluac
npuMmepHo Ao 600°C ¢ ganbHenwmm
OXNaXOEHNEM Ha BO3ayXe.

Bakanka / Hardening

2-1 npeABapuTENbHbIN
Harpes
2" preheatstage

TemnepaTtypa B °C / temerature

Stressrelief

\ OxnaxaeHneHa

[ nsiHas BaHHa
v Saltbath
\

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-ih oTnyck — paboyas

V i \ Rosayxe TBEPAOCTH 3-i oTnyck — ans
—  LinpensapuTenshei \ Air cooling 2" tempering — CHATUSI HANPsKEHUNA
rarbes \ working 9 X
1%'preheatstage (Y hardness 3'tempering
\ for stress
\ 1-# oTnyck relief

1% tempering

Bpewms / Time Oumctka
Cleaning

CHATME HanpsXXeHun:

600 po 650° C

MepaneHHoe oxnaxaeHue B neyun.

[Ona cHATUA HanpsKeHWA, NOMyYeHHbIX npu
WHTEHCMBHOM  MexaHuveckon obpaboTke
WU MNpU U3rOTOBMEHUN WHCTPYMEHTa CO
CNoXxHou reomeTpuen. Bblgepxatb 1-2
Yyaca nocre BbipaBHMBaHWA Temnepatyp (B
HeWTparnbHoN aTtMocdepe).

3akanka:

980 no 990° C

Macno, coneas BaHHa (500 - 550° C),
3akarnka Ha BO3flyxe Unuv B Bakyyme C ra3oBoM
cpenon. Bpems BbIAEPXKN nocne
BblpaBHMBaHWsA TemnepaTtyp: 15-30 MUH.
Hocturaemas TBEpAOCTb:

52 - 54 HRC npwu 3akarnke B macne unm
COINSIHOW BaHHE;

50 - 53 HRC npu 3akanke Ha BO3gyxe wnu B
BaKkyyme.

Ons npeaoTBpaLeHnUs yBenuveHus 3epHa
3aKkanka  [ormkHa nposoauTcs npu
pekoMeHAyeMbIX TemnepaTtypax 980-990°C.
Bnaropaps npekpacHoii npouHoctn BOHLER
W400 VMR, BO3MOXHO yBENU4MTL paboyyio
TBEpAOCTb MHCTpyMeHTa Ha 1-2 HRC, anga
TOro, YTOObI B AanbHENLLEM YBENUYUTD
CTOMKOCTb [0  Hayarma  TepMU4eckoro
pacTpeckuBaHus.

KoHTponb TBepaocTv KoHTporb TBepAocTU
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:

980 to 990° C

Oil, salt bath (500 - 550° C),

air or vacuum with gas quenching. Holding
time after temperature equaliza- tion: 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 980 - 990°
C.

Due to the outstanding toughness of
BOHLER W400 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 W400 VMR

Ounarpamma oTnycka

Temnepartypa 3akanku: 990°C

Pa3mep obpasua: ksagpat 20 MMm.

Tempering chart

Hardening temperature: 990° C
Specimen size: square 20 mm

OTnyck:

Tempering:

MegneHHbIn  HarpeB 00 Temneparypbl
OoTnycka cpasy rnocrie 3akanku (Bpemsi B neuyu
1 yac Ha kaxgble 20 MM TOSLWMHBI 3aroTOBKM,
HO He MeHee 2 YacoB), OXnaxaeHne Ha
Bo3ayxe. PekoMmeHayeTcs NpoBOAUTb OTNYCK
MUHUMYM ABaxabl.

Tpetun LMK oTnycka  Ans CHATUSA
HanpshxeHnn MOXET npegocTaBnTb
[OMONHUTENbHBbIE MPENMYLLECTBA.

1-i1 oTnyck: npumepHo Ha 30°C Bbille
TemnepaTtypbl MakCUMarnbHOW BTOPUYHOWM

TBEPAOCTH.
2-  oTnyck: OO0  Kernaemonm  pabouyeit
TBEpPAOCTW. Ounarpamma oTrnycka
nokasbiBaeT cpefHve 3HaYeHus

TBEPAOCTM Nocrie oTnyckKa.

3-11 OTNyCK: ANSA CHATUA HaNPSHKEHUN Npur
Temnepartype Ha 30-50°C HWXe
HauvBbICLLEN TemMnepaTypbl OTNyCcKa.

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

of stress relieving may be advantageous qst

tempering approx. 30° C above
maximum secondary hardness.

2nd 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.

60.0

55.0

50.0

45.0

40.0

35.0

N

TeepaocTtb / Hardness (HRC)

30.0

AN

25.0

20 460 480 500 520 540 560 580 600 620 640 660

Temnepatypa oTtnycka B ° C / Tempering temperature in ° C

O6paboTka NoBepXHOCTHU

Surface treatment

AsoTupoBaHue:

Bo3MOXHO Kak razoBoe a3oTMpoBaHue, Tak
N B BaHHe.

Nitriding:

Suited for bath, gas and plasma nitriding.

PeMOHT HannaBneHuem

Repair welding

MHCcTpyMeHTarbHble cTanu nmetoT
CKJTOHHOCTb K 06pa30BaHuMio TpELWMH nocre
HannaBku. Ecnn Henb3s nsbexartb
Hannasku, crieayeT NPUMEHSITb U CTPOro

cnegosatb NHCTPYKUMNAM
COOTBETCTBYlOLEro nponssoguTena
CBAPOYHbIX 3JTIEKTPOOOB.

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 W400 VMR

Owarpamma TepMokunHeTuueckoro Continuous cooling CCT

pacnaga aycTeHUTa npu  curves
oxnaxgaeHuu.
Xumwnyeckumn coctas % C Si Mn P S Cr Mo Ni \% W N Al
Chemical composition % 0,37 0,20 0,18 <0,003 0,002 483 123 0,06 0,44 <0,05 0,0038 0,011
1200
Temnepatypa aycteHunsauun: 990° C
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BOHLER W400 VMR

PekomeHaauum no mexaHu4yeckoun obpaboTtke Recommendations for machining
Cnocob6 o6paboTku *) I/|HCTPY'W?;')TEU'IbHI=II7I CkopocTb pesaHus Mopaya Tny6uHa pesaHns O6paboTka ¢ MOMOLLLIO
MaTepuan
Type of machining®) Tool material”) Cutting speed Feed Depth of cut Working with
Mpen. yepHoBas .
obpaboTka P35Y 80 m/min 1,0 14mm COX
Pre-roughing MM/06 / mm/rev. coolant/ lubrication
R:ﬁ:’}”e jgg:ggffa p25» 120 m/min 0.8 8mm COX
9 Roughing MMm/06 / mm/rev. coolant/ lubrication
Heprosasn P15Y 180 m/min 03 2mm COX
OR%%%%?J Q'l(a MM/06 / mm/rev. coolant / lubrication
UepHoBasi
obpaboTka pP25Y 120 m/min 0,15 mm 5mm cyxas/cxxaTblii BO34yX
Roughing 3y6 / tooth dry / compressed air
®pesepoBa- PuHMWHasn ) .
HYe o6paboTka pP25Y 140 m/min 0,10mm 1mm Cyxas/cxaTtbivi Bo3gy &
Milling Finishing 3y6 / tooth dry / compressed air
. B 3aBUCUMOCTUN OT
HSS 18 m/min 0,16 mm MHCTpyMeHTa COX o
3y6 /tooth depending on tool coolant / lubrication
D =40-80mm p25Y 100 m/min 0,17 - COX
MM/06 / mm/rev. coolant / lubrication
CsepneHue .
Drilling D = 20-40mm p25Y 100 m/min 0,12 - COX
MM/06 / mm/rev. coolant/ lubrication
D =0-20mm K20 70 m/min 0,10 - COX
MM/06 / mm/rev. coolant/ lubrication
*) AN OTOXOKEHHOro Matepuana *) for annealed material
1) IHCTPYMEHT C MHOTOCMONHBLIM 1) Tools with multi-layer coating
NOKPbITUEM
BbICcTpopexyLnn ny6uHa
MHCTPYMEHT **) NHCTpymeHT CkopocTb pesaHusi Mogava pesaHis Cwmaska
High Speed Cutting **) Tool Cutting speed Feed Depth of cut Lubricant
YepHoBasi 06paboTka ®pesa co CMeHHbIMM 330 m/min 0,2mm 0,4 mm Cyxas
Roughing I\R_IIWI_GCTVIHtatMVI 3y6 / tooth dry
illing cutter
with indexable inserts
15r3,5
Mpea-huHuwHas LlenbHas 360 m/min 0,2mm 0,5mm Macno
obpabotka s Fgepz@c{:ﬂnnagwaﬂ qap%{eaa 3y6 / tooth 0il-mist
Pre-finishing ol Cezrri,loijgnééng cutter
DuHMWHasA obpaboTka LlenbHas TBepaocnnasHas 400 m/min 0,12mm 0,15 mm Macno
Finishing pesa 3y6 / tooth oil-mist
Solid carbide milling cutter
(TIAIN) d6
) ans pabodeil TBepaocTM ~50 HRC **) For a working hardness of approx.
50 HRC.
OnTumaneHble ycnosus MexaHudeckon Optimum machining parameters can only

obpaboTkm MoryT ObITb OOCTUIHYTbI TONbko be obtained in consultation with the

nocre KOHCynbTauMu C  COOTBETCTBYIOLUMM appropriate machine tool manufacturer
Npou3BOAMTENEM CTaHKOB.
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BOHLER W400 VMR

du3nyeckne xapakTepucTUKu

Physical properties

MnoTtHocTb npu / Density at

20°% C o T80, Kr/gm
L5010 L R 4057 S kr/om®
(30101 O T60. i, Kr/gm
Temnepatypa \I?ngﬂmKl)()
Temperature '
TennonpoBoAHOCTb Npu 100°C 32,1
200°C 32,6
Thermal conductivity at 300°C 32,8
400°C 32,6
500°C 32,1
600°C 30,5
700°C 29,6

Uto kacaeTcs NPUMMEHEHUs UK  3TanoB
npouecca, KoTopble He O6biny YNnOMSIHYTbI
cneumansHo B 3TOW Tabnuue onucaHus
npoayKkTa, UX cnegyeT YTOYHATb C HaMu B
Ka)KoM OTAENbHOM 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.
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A BOHLER

KoopanHaTtb!: 00O «decTanbnmHe Bbicoko AddekTnBHbIE

MeTannsl PYC»
603069, HuxHuin Hosropog,
yn. OpexoBckasi, 80
Ten.: 8 (831) 299-02-02
8 (800) 550-21-17
E-mail: general@voestalpine.com
www.bohlernn.ru

HaHHble, cogepxalmecs B aTon bpoluope, NnpeaHasHaveHbl TONbKO ANS nepeaayn OCHOBHOW MHAOPMALMKN U HU K YeMy
He 06sa3biBalOT koMNaHu. Oba3aTenbCTBa HaKkMaabiBaTCS TOMBKO B Clydae Hanmuymsi KOHTpakTa, B KOTOPOM MOAOGHbIE
JaHHble 4eTKO OroBOpeHbl Kak o0b6sizaTenbcTBa. [pu NpPoM3BOACTBE Hallel MpoayKUMKM He WCMOMb3yHTCS BELLecTBa,
BpeAHble AN 340POBbs UM 030HOBOIO CIOS.

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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