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COLD WORK POWDER
TOOL STEEL METALLURGY

OUR COLD WORK STEEL PRODUCED BY POWDER
METALLURY: THE ALL-ROUNDER
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Innovation

B¥HLEROGs new cold work tool

MICROCLEAN closes the gap in the material demands
between wear resistance and the desired high
toughness.

Flexibility

A further advantage of this powder metallurgical cold
work tool steel, being produced in a plant of the newest
generation, lies in the good machinability and the high
flexibility of its heat treatment, which allows variable heat
treatment cycles without affecting the mechanical
properties.

Cost-efficiency

These excellent properties guarantee tool manufacturing
that is risk-free, more flexible, faster and more
economical.

Versatility

B¥HLERG6s K490 MI CROCLEAN i
and more efficient cold work tool steel compared with
other com- monly used PM steels such as M4 or PM23.
Toughness is more than doubled with a similar wear
resistance.
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In short: Simple, fast, versatile equals 1tesh j chachbaE®LsHisOL dsfis s ddshls
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THE BEST IS THE SUM OF OUTSTANDING PROPERTIES:

BOHLER K490 MICROCLEAN
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BOHLER K490 MICROCLEAN

Properties

AHigh hardness (up to 64 HRC)

AVery good toughness

AHigh abrasive and adhesive wear resistance

AExcellent hard machinability

AHigh compressive strength

AHeat treatment together with common cold work tool
steels (1.2379, D2) at hardening temperatures from
1030 to 1080 °C possible

A Stable mechanical properties
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Benefits of BOHLER K490 MICROCLEAN
for the tool maker

AShorter and cheaper production processes due to
flexible heat treatment and excellent hard
machinability.

Benefits of BOHLER K490 MICROCLEAN
for the tool user

Alncreased tool life due to the excellent and stable
mechanical properties i resulting in a reduction in
unit costs.
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The worl débs most

production plant.

BOHLER develops and produces high-performance PM-
high speed steels and tool steels, which increase tool life
time cycles several times over. We consider this to be a
technologi- cal leap forward from BOHLER: 31d
generation PM materials.

BOHLER K490 MICROCLEAN owes its superior
properties above all to the powder-metallurgical
production process and the newly developed alloy which
has a very fine and regularly distributed carbide
microstructure with different carbide types.

This new development made by BOHLER results in

an improved toughness, an increased adhesive wear
resistance and in stable mechanical properties
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Microstructure comparison of BOHLER K490 with PM23. 4600 dzj ded i 3d ¢ BEHYERKAI0Is Iz to '
MICROCLEAN ¢ PM23.

BOHLER K490 MICROCLEAN 4 Is © dz! sdf © PM23
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TESTED FOR THE HIGHEST REQUIREMENTS
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The following diagram shows the results of BOHLER
K490 MI CR O Ohaéhkabiiitgin a hardened
and tempered condition by using tools with changing
plates made of solid cemented carbide and cubic
Bornitride CBN.
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The advantages of these CBN tools lie in their higher
tool life and in higher cutting speeds in tool usage. CBN
cutting materials, however, are more expensive than
solid cemented carbide. The advantages and
disadvantages were neverthe- less taken into account
in the evaluation of costs.

BOHLER K490 MICROCLEAN is, all in all, the more cost-
effective solution when compared to other powder
metallurgical and conventional ledeburitic 12% Cr steels.
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Cost comparison final machining/ s tcQo dzj dzgdj Mlssdd@isMmisd tBKLOBISd fted yYydmistse 2

~ A 62 HRc
o 2550
2,555,
§ 2500 x
N 2450
Y
350/
— o
0 O
g 300 312,
(8]
E, © 250 |
£ ° 200
So
g 150 i
=
2
S 100
T o
© 50
8
& 0
E) [ BOHLER K490 | PM23 / M4 1.2379 /D2 [BOHLER K490 | PM23 / M4 1.2379 /D2
- MICROCLEANT MICROCLEAMN"
ﬁ Ve=6783 A &  \vc=4002 A & vc=400a p _ ¢ Ve=2602 A & ve=260aF &  ve=2602 A ¢
- CBN/s 1 Solid cmented carbide /A j dz! dzr j Iso jteH MY dzOo dz" j  dzOMls
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THE BEST ONES ARE THE VERSATILE ONES
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BOHLER K490 MICROCLEAN6 s bal anced
can be made use of in a wide range of applications,
making it a real PM all-rounder for cold work tool steel
applications.
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Blanking and punching industry
ACutting tools (dies, punches) for normal and
precision blanking
ACuitting rolls

Cold forming applications

AExtrusion tooling (cold and warm forming)

ADrawing and deep-drawing tools

A Stamping tools

AThread rolling tools

AcCold rolls for multiple roller stands

AcCold pilger rolling mandrels

ACompression moulding dies for the ceramics
and pharmaceutical industries

A Compression moulding dies for the processing of sintered
parts

Alndustrial knives
APlastics processing industry
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Physical properties*/A d L d yj < d J
Condition: hardened and tempered / & sfpls sW dzd J :
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Modulus of elasticity at 20 °C /[ S H [z dz!

bftekesmlsd §td 20

223 410

Densityat 20°C /1 dztsls dzts i BO°C {f to d

7,79 X6/ H®B

Electrical resistivity at 20°C/C dzj S Isted yd m¢ tsJ

Msf etslsd e dzj dad §

0 e85 2 PldghBds

Specific heat capacity at °C /v H j dz! dz@Ms j lsigC s i ls

fted

20

AC

450 1/ (S¢c. s)

Thermal conductivity at 20°C /v j f dztsf tots o tSH datsfiyls !

20

1Source /1 O dzdd 6 j H s fyls OMatejiatz'Center Leoben Forschung GmbH, OGI

19,6 lk/ (& s)

Thermal expansion between 100°Cand ...°C/s 54 W W dydJj dzs b gsBEYNMIBj dzdw o d dzls.fGso Odzj

100 °C 200 °C 300 °C 400 °C 500 °C 600 °C 700 °C
10,6 11,1 11,6 11,9 12,3 12,6 12,8 1083/ ( 3. s |
210 °F 390 °F 570 °F 750 °F 930 °F 1110 °F 1290 °F
5,89 6,17 6,44 6,61 6,83 7,00 7,11 1061 2 o3/ H ¥

The customer will be required to consult with us on an indi-

vidual basis regarding applications and processing
steps that are not expressly mentioned in this product
description/data sheet.
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THE BEST UNITE EVEN SEEMINGLY OBVIOUS
CONTRADICTIONS
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Compared with commonly used PM alloys in 1 s MteOodej ded® My B Yydo' &3 Y stesh Ciso
cold work tool steel applications, K490 MICROCLEAN nSdzsH dzsh SOy se " n 5B d&ZOMIs§ 2 §teddij d
excels with its consistent wear resistance coupled with a MI CROCLEAN tlsddyojishv {tsflstsW dadzatsf
more than doubled toughness. In addition, the higher gL dessMiss2 Csfisd o My lsOddd o BE
deformability provides increased security against owLCtsfls! 8. | Heftddgddj ¢ {btgk,
unforeseeable breakage. HiWbsted3dtelzj &stsfls! tBiMmM§fjigddYls Btsd

LONdlsk tsls dzjftcjHOdH,jdedgr = BSIsC OL 58

All of these properties result in a longer tool life. 1Isd ¢OyjmsoeO B ﬁ]ﬂl;c(ialld 9 0t ls BE
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Impact energy (unnotched)/u H Ote dzOW f tetsydztsfls Abrpsigejwear dzOstalmce 08 s OL d o dzOVY dL dessfls 52

62 HRc 62 HRc
3 good &§ \Eéh j
o 100 o :
52 ~ 0 9
N § § ﬁ
80 EH0)
z D R o
o 2 B0
© = g 0
S (RO
it 60 “;’ =
8 080,
o 'g %E‘
N Sga
El a8
g 22
3 2805
S 20 G O
E Za
0 3 0
1.2379/D2 PM23 / M4 poor / 1.2379/D2 PM23/M4 RSSO
MICROCLEANT mey g MICROCLEANT
Ermittelt mit dem Rubber-Wheel-Dry-Sand Test nach ASTM G65 / Ermittelt mit dem Rubber-Wheel-Dry-Sand Test nach ASTM G65 /
Determined by the rubber disc dry sand test according to ASTM G65 RMrlsOdedy d2O tjLddetsotsds Sty M Meadd §j MEsd
Proben von gewalztem Stabstafft in Querrichtung, Zentrum / Samples Proben von gewalztem Stabstahl in Querrichtung, Zentrum / { B e OL Yy
taken from a rolled steel bar in lateral direction, center aLVWIsr 9o ftotsHBM dtsdz dzOfteOodzjdzedd dL MmjteHYJ odd
VM-Abmessungen / Primary material size: rund / round 70 VM-Abmessungen/t OL 3§ & f telzls¢C ©: rund / Sttke 70 d&d
mm ProbengréRe / Sample size: 60 x 25 x 8 mm, Ra < 0,8 ProbengréBe /t OL digaetc OLBYO: » 25 7 8 d&d3, Ra < 0.8
e m WHBrameter fir / Heat treatment parameters for: e d3 WHatameterfir/)l OtcOd3j Ister sj 3B OB SISS (:
BOHLER K490 MICROCLEAN: 1080 °C, 3 x 2 h, 560 °C BOHLER K490 MICROCLEAN: 1080°C, 3 = 2 y, 560°C
PM23: 1130 °C, 3 x 2 h, 590 °C PM23: 1130 AC, 3 = 2 ., 590 AC
1.2379/D2: 1070 °C, 3 x 2 h, 510 °C 1.2379/D2: 1070 AC, 3 7 2 vy., 510 AcC
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THE RIGHT HEAT TREATMENT MEANS OPTIMUM

RESULTS

JT1 oI R[?1 0C
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Delivery condition
Asoft annealed max. 280HB

Stress relieving

A 650 to 700 AC

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

ACool slowly in furnace.

Hardening

A 1030 9Cdoil, N20 80

AFollowing temperature equalisation:
207 30 minutes for a hardening
temperature of 10307 1080 °C

AFor additional hardening temperatures please consult us.

Tempering

ASlowly heat to tempering temperature immediately
after hardening.

ATime in furnace: 1 hour for every 20 mm (0.79
inch) of workpiece thickness but at least 2 hours.

AcCool in air.

AWe recommend that the steel be tempered at least 3
times.

AObtainable hardness: 58 i 64 HRC
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A 650 to 700 AC
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9 dzj 2lstcOdz! dzs?2 Ols d3ts MRl jutdjfntse . Is j y j o
AMj Hdzj dedets ] tSE dzOy Hjdedj o f j ud.

1 0¢€ Odz€ O

A 10B®80 AC/ POfpds, N

Al sfpdzj o' tcOadzdo Oded™ Isj &3 j O kzts:
9" Hjtoy doctddstsaCAz o 3pyjdedj 20

B dzzls fted Isji B jteOlskztei LOSOdSEd 1
1080°C

Andzvy ftsdzzyj ded¥ ddeW stedsOydd 5 L OC O
sj B j cOkzteOr, §t5)y0dkkz2MlsO, ®BtOls
toj edtsdzOdz' detsdsz i tej HMIsOo s j dz¥ .

[ zMm¢
Adsj Hdzj dedz" 2 dzOGtcjo HES Isj &3 jteOlskzter
dzj d3j H dzj dzdzts O § © fipbizgf

Altejg ornjteySd o §jud: 1 yoOff dzo
bsdh ddzr L OcslsBo C e, udpd ol d3j dzj J
Al RdzOy Hjdedj dzO eotLHERA].

Ardzv 1 ss2 MlsOdzd o' toj Cs@iRE zieDfdg §
slsf 2M¢ .

AMtsdzz yoOj 30w Iso j BA4HRDIs ! : 58
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Surface treatment 1 so jton desMisdzO" tsBtcOBSISE O

ASuitable for salt bath, gas and plasma nitriding and for Af sHitHdl Hdv OLisdteaakdw o fitdvc
any conventionally used PVD coatings COLBoatEts d § &zOL Bj dedetsets OL SIstetso Oc
@Odzj fj dzfW B S fisOdH Otslsdgy = PVD

Repair welding td BsdEO dzOo € 52

There is a general risk of cracking during welding as is RAzMIstclz 3y dzls Odz! dzr j MlsOdzd o yJ dztsdz ME
the case with tool steels. Should there be a need for SBteOL o Odzed® Istejh ddz §f smdzi Mo OS (.
welding we ask you to follow the guidelines of your dLBj)Ols! MaOttd, MdzijHEZjls ftedd3j da¥ Is
manufacturer of weld consumables. Mdzj Hise Ol z Yyaf)w &3 Misslse jIsMisalze h jets

fesdLotsH ] & fo Osyds 7 { dzj CteSH IS,

Forfur t her information please alsRYBEEIBLE YN AEHFEBRUGS of 8d HEMIS
Makingn | eafl et Bteshstcj B¥HLER "49o00t¢O ftod dL GBI

d dzmistclz d3j dzls ©" .
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HEAT TREATME
RESULTS
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Temperingchart/ | dOCtOBBO sIsf zME O

T RECOMMENDATIONS FOR OPTIMUM
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One of the remarkable features of BOHLER K490
MICROCLEAN is its flexibility in heat treatment:

U

'y AWe recommend the same hardening temperatures as
66 with widely used cold work tool steels (e.g. 1.2379/D2)
AVery stable mechanical properties, regardless of the

64 hardening temperature (10307 1080 °C)
. 62 B
%) 7 JHdddB dL MO = L Od3j \BOMLERK48D = Mo s
£ e MICROCLEANW o dz% j Isfyw Edzd o j 6 Odz! dats s !
T Agr tjCtsgjdzinlzj s dmMf sdz! L se Ols! s
.‘i 58 s B j O EW,L Qds®dzd HAZY HBkzeda hoc
° dmMfsdz' LEzj B 7 FRdizZcHdsh sORf s A
= % ddzhstelzdj dsOd d&F & MlsOdzj 2 ( &zOf e d
g ., Alujde Eflss2yderj &jrodduimncdj M
g LOoadMmddBsMmisd ©ls Isj & j c@WB&E)" L OC O

52

50

— 1080°C Recommended
o 1050°C tempering.rqnq b/ )
e = 1080°C gk j oo O SlsfbMEo
. -
460 500 540 560 580 600 B>

Tempering temperature /v j| i3 j tOlskztc O ©lsf E€@®HEO 3

Saﬁ1ple25izel."~rbund 35 x 15 mm
{OLdBBj e SEBEBGEYOS

n
n

15 &g

Heat treatment sequence /1 tsfydzj H tso Gsldnjlsdz! dgtetseo j H) dzgdW s ed3ssB OB BISS

1200

1000 2" preheat stage /

U s0f ftejHo Otedlsj

800

1% preheat stage/
|11 s0f ftejHo Otedlsy

600

400 Cooling infurnace /

{ndzOy 1 ded §

Stress
\w

Temperature /v j &3t j tc OI8@& to

200 Lo
relieving /

wdzvIsd
3 dzOf tew 3 §

Hardening /7 O0¢ O dz¢ ©

detshts dzOG 6 9 O

“ Vacuum / N2
v 1 OCEESE / N
Gtcj o O
1 49
1
V' Saltbath / Tempering/ { Is §f &z fif€mpering/ [ Is § & fepering/ Is§ &z M &

1
o sdzv dzOw

LY

9 0

Time/l tgj d3W

Cleaning / Hardness test / Hardness test / Hardness test Hardness test
fudmisk®te j 6S O ltese j 6C O ltetse j6C O 1 tose j6¢ O
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