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KpenexHble napenus / Binding components

BOHLER K390 MICIROCLERAINY

loBops nmpocTbiM  si3bikom, BOHLER K390
MICROCLEAN - 3TO WHCTpymeHTanbHasi crTanb
MOPOLUKOBOM  METanfyprum  C  Haunyywmmu
CBOWCTBaMW [Ansi MPUMEHEHWUSI B W3rOTOBMEHWUU
XOSIOAHOLUTAMMOBOrO MHCTPYMEHTa, B HacTosilee
Bpemsi npounssogumas BOHLER. K390
MICROCLEAN 6bina paspaboTaHa ans
NpYMEHEHUs B YCIIOBUSIX NOBbILLEHHbIX TpeboBaHwii
K W3HOCOCTOWKOCTM W CTOWKOCTW Ha cCXaTue npwu
MeXaHn4ecKown obpaboTke, BbIpyGke 7]
npo6GoMHbIX onepauusax [And  WHCTPYMEeHTa,
noaBepXKeHHoro  abpasMBHOMY M3HOCYy npu
obpaboTke nnacTtmacc. V3HOCOCTOMKOCTb Takoro
MHCTPYMEHTa MOXET BbITb NOBbILLEHA HA HECKOMNBbKO
COT  MNPOLEHTOB, 6naropaps BENUKONenHomn
MN3HOCOCTOMKOCTM, BbICOKOW CTOWKOCTM Ha cXaTue u
xopowen npoyHoctn K390 MICROCLEAN. 3tun
cBOMCTBa MaTepuana obecneuMBaloT  HaluMMm
3akasyvkam 6onee ahbdheKkTUBHbIN
NMPOU3BOACTBEHHbIN MpoOLECC U, Takum obpa3om,
MO3BOMSIOT 3HAYUTENBHO CHU3UTL CE6ECTOMMOCTb
npoAyKuum.

CnuwwKoM crnoxHo obpa6oTtaTb?

Kak pa3 HaobopoT. OcHoBHas 3apava
Npov3BOAUTENEA UHCTPYMEHTAsbHbIX CcTanenm -
paspaboTka MaTepuana, KOTOpblA, C  OOHOW
CTOPOHbI, MOXHO NEerko 1 3KOHOMUYHO obpaboTaTtb
(c TBeppocTtbio okono 280 HB)# npocto u 6Ges
npobnem TepmoobpaboTaTh, HO KOTOPLIW, C APYron
CTOPOHbI, UMEET OYeHb BbICOKYIO TBEPAOCTb (A0 64
HRc) n onTumansHoe noeefeHve npv
ncnonb3oBaHun. CekpeT - B NpoLiecce NMopoLLKOBON
meTannyprum.  OueHb  TOHKasi,  rOMOreHHas
CTPYKTYypa sIBRsieTcs rapaHTven onTuMaribHoM
obpabaTbiBaeMoCTu.

3 BaXHbIX
3KOHOMUYECKYH
MICROCLEAN:

cakTopa, obecneynBarowmnx
adpchpeKTMBHOCTb K390

* HeOOGbIKHOBEHHO BbICOKasi UBHOCOCTOMKOCTb
* BeJfIMKONenHas NPo4YHOCTb
* BbICOKasi NPO4HOCTb Ha cXaTue.

BOHLER K390 MICROCLEAN is quite simply the
powder metallurgical cold work tool steel with the best
properties for cold work applications available from
BOHLER at the moment. K390 MICROCLEAN was
developed to meet the demanding wear resistance and
compressive strength requirements of cutting,
blanking and punching applications, for cold
forming applications and for parts which are
subjected to abrasive wear in plastics processing.
Tool life can be increased by several hundred percent
due to the outstanding wear resistance, high
compressive strength and good toughness of BOHLER
K390 MICROCLEAN. These material properties enable
our customers to make their production processes
more efficient and consequently to reduce the price per
part produced.

Too hard to be machinable?

Quite the opposite. The task of the tool steel
manufacturer is to produce a steel which is, on the one
hand, easy and economic to machine (with a hardness
of around 280HB) and simple and unproblematic to
heat treat, but which, on the other hand, has a very
high hardness (up to 64HRc) and optimum
performance in use. The secret lies in the powder
metallurgy process. A very fine, homogeneous
microstructure guarantees optimal machinability.

3 important factors contribute to the
cost efficiency of BOHLER K390 MICROCLEAN:

* an extremely high wear resistance
» outstanding toughness
* high compressive strength



Bbu3Hec cTaHOBUTCS CNoXHee, a Halla cTanb - TBEpXe.

Business is getting harder — so is our steel.

Becnpo6nemHoe Npou3BOACTBO
MHCTpyMeHTa 6narogaps:

* HEM3MEHHbIM CBOMCTBaM MaTtepvana no
BCEW Nnowaan n AnvHe 3aroToBku - Ans
MexaHu4eckomn obpaboTku 6e3 npobnewm;

* Haunydwew wnudyemoctn - gaxe
rny6okux npodumnen B LeHTpe
WHCTPYMEHTa;

* HEe3HauUTEMNbHbIE WU pPaBHOMEPHbIE
M3MEHEHUS pa3MepoB 3aroTOBKM Mpwu
TepmoobGpaboTke

* BbICOKasi yCTOMYMBOCTb K MeperpeBy
UNM n36bITOYHOMbI BPEMEHW BblOEPXKKU
npu TepmoobpaboTke;

e xopowasi obpabaTbiBaeMOCTb Ha
3NEKTPO3PO3UOHHBIX CTaHkax Gnarogapsi
N30TOMHOMY pacnpefeneHuto kapbuaos.
MpeumyllecTBa ANsA notpeduTens:

* BbICOKasi CTOMKOCTb MHCTPYMEHTA;

* MOHWXEHHas BEpPOATHOCTb CKOMOB W
TPELLMH pexyLLen KPOMKY;

* CHMWXXEeHNe NMHCTPpYMEeHTanbHbIX 3aTpar,

* CHWXeHne cebecToumocTu npoaykumn n
NnoBbILLEHNE ee KavecTBa.

Hassle-free tool-making due to:

« constant materials properties over the
whole cross-section and over the whole
length for unproblematic machining

* best grindability — even in deep
contours at the centre of the tool

« low or even dimemsional change during
heat treatment

« highly resilient against overheating or
excessive time at temperature during
hardening

« easy electrical discharge machining due
to the isotopic distribution of carbides

Advantages for the tool-user:
* long tool life

+ decreased likelihood of fracture or
spalling of cutting edges

« reduction in tooling costs
* reduction of price-per-part and

improvement in the quality of the parts
being manufactured



XonogHoluTamnoBas WHCTPpYMeHTalrlbHaaA

ctanb

Cold Work Tool Steel

Onsi obecneveHusi Haunyywwmx kadects, M martepuansl
TpeTbero nokoneHus npoussoasTca Ha 3asoge BOHLER B
KanceHGepre ¢ ucnonb3oBaHneM Hambornee COBPEMEHHOMO
MM o6opynoBaHus B Mupe.

PM materials of the 3rd generation, for even better
performance, are produced by BOHLER in Kapfenberg in the
most modern PM facility worldwide.

BOHLER K390 MICROCLEAN 6ornblue Bcero
06s13aHa CBOMMM BENVKOMEMNHBIMW KayecTBaMu
npoueccy MOPOLLIKOBOW MeTannypriu.
OCHOBHbIMM npenmMyLlecTBamm cTanew
BOHLER MICROCLEAN no cpaBHeHWo co
cTansmu, npou3BeAeHHbIMU 06bIYHBIMM
mMeToAaMm, SBMSOTCA:

* paBHOMepHOE pacnpefeneHue kapbuaos;
* HeGonbLuMe pa3mepbl Kapbuaos;

* paBHOMEpPHbIA XUMWUYECKWI COCTaB MO BCeW
nnowaam v AnvHe 3aroToBKU;

* NMOUCTUHE W30TOMHbIe CBoWcTBa Gnarogaps
YNyYLEeHHON TFOMOTrEeHHOCTM W  OTCYTCTBUIO
cerperaumn.

CpaBHeHMe pa3MepoB U pacnpeaeneHus
Kap6upoB.

CpasHenne BOHLER K390 MICROCLEAN c
BbICOKOYrNEPOANCTOW cranbto,
npou3BeeHHON OObIYHBIM MeToAoM, ¢ 12-Tn
NpoLEeHTHbIM cogepxaHnem xpoma (M 100:1).

Cranb ¢ 12-T1 NPOLEeHTHbIM
coaepxaHuem xpoma /
12% chromium steel

Mpn 100-m yBenuyeHuu nekro yBUAETb
npeumMyllectsa OHOPOAJHOrO
pacnpegeneHusi kapomaos.

BOHLER K390 MICIROCLERAINY

BOHLER K390 MICROCLEAN owes its
superior properties above all to the powder-
metallurgical production process. The main
advantages of BOHLER MICROCLEAN steels
over conventional steels are:

« uniform carbide distribution
« small carbide size

« uniform chemical composition over the entire
cross-section and length

« virtually isotropic behaviour due to improved
homogeneity and the absence of segregations.

Comparison of carbide size and
Distribution

Comparison of BOHLER K390 MICROCLEAN
with a high carbon, 12% chromium steel
produced by conventional methods (M = 100x)

BOHLER K390 MICROCLEAN

At a magnification of 100x the
advantages of a uniform carbide
distribution can clearly be seen.

[lonoxxeHne No OTHOLLEHMIO K Opyrmum Buaam MHCTpyMeHTalbHbIX cranen /

Product placement

A

15V 10V
8V

1.2380

Ab6pasnBHasi UBHOCOCTOMKOCTb /
Abrasive wear resistance

miCROCLEANY

MpoyHocTb / Toughness



CpaBHeHMe roBopuT camo 3a cebs.

The Comparison Speaks for Itself.

OtnmuntenbHon  yeptoii  BOHLER K390 BOHLER K390 MICROCLEAN is distinguished
MICROCLEAN aBnseTcs npeBocxofHas by supreme toughness. You can count on a
NPOYHOCTb. Bbl MOXeTe ObiTb yBEpeHbl, YTo Bam maximum safety against fracture under all
obecneyeHa  MakcumanbHas ~— 3awmTa  OT  operating conditions.

pacTpecKkmBaHus Npu mMobbix pabounx ycroBusix.
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XonoaHowTamnosas WHCTPpYMEHTalbHaaA

ctalnb

Cold Work Tool Steel

BOHLER K390 MICIROCLERAIY

YHuKanbHble cBouncTBa aTOoM
WHCTPYMEHTasIbHOW cTanu aenawT obnacte
ee NpUMEHEHNS1 HEOrPaHUYEHHOMN:

Bbipy6ka 1 wramnoBka
*  Pexywme WHCTPYMeHTbl  (MaTpuubl,
MyaHCOHbI) Ans  OObIMHOW W TOYHOM

BbIpYOKM;

* Pexywne Banku;

XonopHasa hopmoBka

*  BbITSXXHOW  MHCTPYMEHT  (xonogHas
dopmoBka M OpMOBKA NpU  CPeaHUX
Temnepartypax);

* VIHCTpYMEHT Onsi NpOTsdKKM U rnyGokow
BbITSKKY;

* LUTamMnoBoOn MHCTPYMEHT;

* VIHCTpyMeHT ANns HakaTku pe3bobl;

« Bamkm agna  XxonogHOLUITamnoBOro
NPYMEHEHNST B MHOTOBamKOBbIX MPOKATHbIX

CTaHax;

. OI'IpaBKVI MUNMUTPUMOBBLIX  NPOKaTHbIX
CTaHOB;

« dopMbl AN NUTbS NoA AasneHuem Ans
Kepammyeckoro 1  (papMaLeBTUYECKOro
Npou3BO/CTBA;

. ¢0prI Ana nutbA nog gaslieHnemM npu
npon3BoACTBeE CleYeHbIX 3aroToBOK.

Hoxn

. BymaxHas n ynakoBo4YHasi
NPOMBILLIIEHHOCTb;

* Kpyrmble HOXM  Ons NPOAOMbHO-

pes3aTeribHbIX CTaHKOB;

* Hoxu ANsi NMPOMbILUNIEHHOCTU BTOPUYHOM
obpaboTkuy;

* Jlessusa ans paspe3aHna TOHKUX NUCTOB.

MpousBoacTBO NNacTtmacc

*  BbITsxHbIE
KOHBEEPOB;

uMnnuHapsl M GonTbl

* BcTaBku B hOpMbl AN NUTLS;
* IHXeKTOpHble HaKOHEYHWKY;

» ObpaTHble knanaHa NPOTUBOTOKA.

The particular advantages of this PM
steel make themselves felt in numerous
applications:

Blanking and punching industry

+ Cutting tools (dies, punches) for normal
and precision blanking

+ Cutting rolls

Cold forming applications

* Extrusion tooling (cold and warm semi-
hot forming)

* Drawing and deep-drawing tools

» Stamping tools

* Thread rolling tools

* Cold rolls for multiple roller stands
» Cold pilger rolling mandrels

» Compression moulding dies for the
ceramics and pharmaceutical industries

» Compression moulding dies for the
processing of sintered parts.

Knives

» Paper and packaging industries

« Circular knives for slitting machines
* Knives for the recycling industry

» Shearing blades for the cutting of thin
sheet

Plastic processing industry

« Extruder cylinders and conveyor screws
* Mould inserts

* Injection nozzles

» Backflow check valves



TeeppocTb (HRc) / Hardness (HRc)

Yucna, gaHHble, dakThl.

Numbers, Data, Facts.

W3 na6opaTtopuu - nokynaTtesnio

BOHLER cunTaeT 3KOHOMWYECKYIO
3 PEKTUBHOCT  MHCTPYMEHTaNbHOro
obecneyeHnss OCHOBHbIM NapameTpoM
npu paspaboTke TEXHOMNOrn4YecKoro
npouecca.

O63op BOHLER K390 ISOBLOC
npeacTasneH B haktax u guarpammax.

From laboratory to customer

BOHLER recognises cost
effectiveness of tooling as a
central concern during the

development process. B
The facts and figures of BOHLER
K390 ISOBLOC at a glance.

XvmMmnyecknii coctaB (cpegHee cogepxkanHue B %) /
Chemical composition (average %)
V W

C Si Cr Mo

2,45

64
62
60

58

O0—0 =1030°C

% O—0O =1070°C

A—A=1110"C
54 V—v =1180"°C
52
475 500 525 550 575 600

TemnepaTypa oTnycka (UC) / Tempering temperature (UC).

Bakarnka B Bakyyme, N, — oxnaxaeHve noa aasnexvem 5 bap.

®dusmyeckme ceorctea npu 20 °C

TepmoobpaboTka: 3akanka + OTnyck

MroTHocTs npu 20 °C 7.6 kr/gm®
TennonpoBOgHOCTb
npu 20 °C 21.5 BT/(M.K)

3nekTpuyeckoe conpoTuBEeHne
npu 20 °C 0.59 OM.MM?/M

TemnepaTypHoe paclumpeHune B nHtepsane 20

Thermal expansion between 20 °C and ... °C, 10°® m/(m.K)

100°c  200°C  300°C

12,2 12,5 13,0

400 °Cc

13,2

Hardened in vacuum, N, — cooling 5 Bar

Physical properties at 20 °C

Condition: hardened and tempered

Density at 20 °C 7.6 kg/dm®
Thermal conductivity
at 20 °C 21.5 W/(m.K)

Electrical resistivity

at20 °C 0.59 Ohm.mm*m

C -...°C, 10° MI(m.K) /

500°c 600°C 700°C

13,7 14,0 13,7



XonogHowTamnoBas WHCTPpYMeHTalrlbHaaA

cTalnb

Cold Work Tool Steel

UHcTpyKuMu ansa tepmoobpaboTku
Omxur

* TBepdocTb nocne omkura: Makcumym 280
HB.

CHSAITMe OCTaTOYHbIX HanpsXXeHUn
*+ 650 - 700 °C

* [Nocne ckBo3HOro nporpeBa BblAepXaTb B
HenTpanbHoW aTtmocdepe B TeyeHne 1 - 2
YacoB

* MeaneHHoe oxnaxgeHue B neyu.

3akanka
*» AycteHusauusi npu 1030 — 1180 °C

+ Bpemsa BblgepxkM nocne CKBO3HOrO
nporpesa: 20 - 30 MUHYT

. Ecnun Heobxoauma NoBbILLUEHHAas
NPOYHOCTb,  MCMONb3YWTE  MOHWKEHHYIO
TemnepaTtypy 3akarnku

. Ecnun Heobxoauma NoBbILLEHHAs!
M3HOCOCTOWKOCTb, ncnonb3ynre
NOBBLILLEHHYIO TEMMEPATYPY 3aKarku

» [loctuxxnmas TBepaocTb: 62 — 66 HRc

OoTnyck

MeaneHHbIi  HarpeB OO0  TemnepaTypbl
oTnycka cpasy mnocrne 3akanku. Bpewms
BblAepXKu B nevn: 1 yac Ha kaxable 20 mm
TOJMLLMHbI 3aroTOBKW, HO HE MeHee 2 4acoB.
OxnaxpeHve Ha BO3JyXe. Ml
pekomeHayem no KpanHen mMepe
TPexXKpaTHbIA OTMYCK.

BOHLER K390 MICIROCLERAINY

Instructions for heat treatment

Annealing

* Hardness after annealing: max. 280 HB

Stress relieving
+ 650 to 700 °C

+ After through-heating, soak for 1 to 2
hours in a neutral atmosphere.

* Cool slowly in furnace.

Hardening
* Austenitise at 1030 to 1180 °C

* Holding time after through heating:
20 to 30 minutes.

» Where higher toughness is required use
a lower hardening temperature

* Where higher wear resistance is
required use a higher hardening
temperature

+ Achieving hardness: 62 — 66 HRC

Tempering

Slowly heat to tempering temperature
immediately after hardening. Time in
furnace: 1 hour for every 20 mm of
workpiece thickness but at least 2 hours.
Cool in air. We recommend that the steel
be tempered at least 3 times.



Yucna, gaHHble, dakThl.

Numbers, Data, Facts.
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XonogHoluTamnoBas WHCTPpYMeHTalrlbHaaA

cTalnb

Cold Work Tool Steel

OTOXOKEHHOE COCTOSIHME.

BOHLER K390 MICIROCLERAINY

Tabnuupbl AaHbl TONBbKO Kak cnpaBoO4Hble AaHHbIE.

To4eHne TBepaoCnIaBHbIM MHCTPYMEHTOM

nybuHa pesanusi, MM 0.5-1 1-4 4-8 6onbLlue 8

Mopaya, Mm/06. 0.1-0.3 02-04 0.3-0.6 0.5-1.5

Mapka BOHLERIT SB10, SB20 SB10, SB20, SB30, EB20 SB30, SB40

EB10

Mapka ISO P10, P20 P10, P20, M10 P30, M20 P30, P40
CkopocTb pe3anus V¢, (M/MUH)

CMEHHbIe NacTukel 210 - 150 160 - 110 110 - 80 70 - 45

CToWKoCTb MHCTPYMEHTa: 15 MUH.

MasHbIN UHCTPYMEHT

CTOMKOCTb MHCTPYMeHTa: 30 MUH. L R B [

CMeHHbIe NNacTHHbI G NOKPbITMEM

BOHLERIT LC 225 C 0o 230 £o 200 no 150 no 100

BOHLERIT LC 235 C no 160 no 150 no 100 no 60

Yrbl Ans NasHoro UHCTPYMeHTa

TMepenHni yron 6°-12° 6°-12° 6° - 12° 6° - 12°

3aHuit yron 6°-8° 6°- 8° 6°-8° 6°-8°

Yron HakrnoHa pexyLLeii KpoMKy 0° -4° -4° -4°

ToyeHune BbICTPOPEXYLLUMM UHCTPYMEHTOM

Fny6vHa pesaHus, Mm
MNogaya, mm/06.
Mapka BOHLERIT / DIN

0.5 3 6
0.1 0.4 0.8
S700/ DIN S10-4-3-10
CkopocTb pe3anus V¢, (M/MUH)

CTOWKOCTb MHCTPYMEHTa: 60 MUH. 30-20 20-15 18- 10
TepeaHui yron 14° 14° 14°
3apgHui yron 8° 8° 8°
Yron HakroHa pexylLeil KpoMKi -4° -4° 4°

dpesepoBaHNE UHCTPYMEHTOM CO BCTaBHbLIMU 3yGbsMMA

MNogava, Mm/06. 0o 0.2
CkopocTb pe3aHus V¢, (M/MUH)
BOHLERIT LW 225 150 — 90
BOHLERIT SB40 / 1ISO P40 70 - 45
BOHLERIST LC 444 W 80 — 60

CBepneHne TBepgocnaBHbIM MHCTPYMEHTOM

[nawmeTp ceepna, MM 3-8 8-20 20-40
Mogaya, Mm/06. 0.02 - 0.05 0.05-0.12 0.12-0.18
Mapka BOHLERIT / 1ISO HB10/K10 HB10/K10 HB10/K10
CkopocTb pe3anus V¢, (M/MUH)
50 - 35 50 - 35 50 - 35
Yror npu BepLUnHe cBepna 115° - 120° 115° - 120° 115° - 120°
3aaHuit yron 5° 5° 5°



PekomeHgaumm no pexxmmam mexaHn4yeckon obpaboTku

Machining recommendations

Condition: annealed. Figures given are guidelines only.
Turning with carbide tools

Depth of cut, mm 0.5-1 1-4 4-8 over 8

Feed, mm/rev. 0.1-0.3 02-04 0.3-0.6 05-1.5

BOHLERIT grade SB10, SB20 SB10, SB20, SB30, EB20 SB30, SB40

EB10

ISO grade P10, P20 P10, P20, M10 P30, M20 P30, P40
Cutting speed V¢, (m/min)

Indexable inserts

Tool life: 15 min. 210 - 150 160 - 110 110 - 80 70 - 45

Brazed tools

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

Coated indexable inserts

Tool life: 15 min. up to 230 up to 200 up to 150 up to 100

BOHLERIT LC 225 C up to 160 up to 150 up to 100 up to 60

BOHLERIT LC 235 C

Tool angles for brazed 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 3 6

Feed, mm/rev. 0.1 0.4 0.8

BOHLERIT / DIN grade S700 / DIN S10-4-3-10
Cutting speed V¢, (m/min)

Tool life: 60 min. 30-20 20-15 18-10

Clearance angle 14° 14° 14°

Rake angle 8° 8° 8°

Inclination angle -4° -4° 4°

Milling with inserted tooth cutter

Feed, mm/rev. up to 0.2
Cutting speed V¢, (m/min)
BOHLERIT LW 225 150 — 90
BOHLERIT SB40 / ISO P40 70— 45
BOHLERIST LC 444 W 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
BOHLERIT / ISO grade HB10/K10 HB10/K10 HB10/K10
Cutting speed V¢, (m/min)
50 - 35 50 - 35 50 - 35
Point angle 115° - 120° 115° - 120° 115° - 120°
Clearance angle 5° 5° 5°
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