IA BOHLER BOHLER K490 MICROCLFAN

OTELURI PENTRU LUCRU LA
RECE

Application Segments

| Munca la rece |

Available Product Variants

Long Products* | | Plates | | Open Die Forgings

* Datele prezentate se refera exclusiv la produsele lungi. Va rugam sa respectati explicatiile detaliate de la sfarsitul fisei tehnice (pdf).

Product Description

BOHLER K490 MICROCLEAN is a high-performance cold work tool steel with a balanced property profile, manufactured using powder
metallurgy. This powder metallurgical tool steel offers an outstanding combination of high wear resistance, compressive strength, toughness
and very good machinability. Thanks to the resulting flexibility, BOHLER K490 MICROCLEAN is used in virtually all cold work applications,
and in many cases this material is the first choice for newly developed tools. The commonly used hardening temperatures of BOHLER K490
MICROCLEAN also enable shared heat treatment with popular cold work tool steels (1.2379, D2), making it very economical in terms of heat
treatment.

Process Melting

| Metalurgia pulberilor |

Properties

> Rezistenta si ductilitate : high

> Rezistenta la uzura : high

> Rezistenta la compresiune : high

> Stabilitatea dimensionala : very high

Applications

> Cutit de masina (pentru producatori) > Laminare > Formare la rece

> Montarea monedei > Blanking fin, stantare, blanking > Pulbere de presare

> Suruburi si butoaie > Piese de uzura > Rulouri

> Componente pentru industria reciclarii > Matrite de perforare a pastilelor > Materiale plastice ranforsate cu fibra de sticla
> Rularea firelor > Cutite industriale > Cutting

> Grinding > Extrusion > Components

> Packaging > Wear Applications > Mineral Processing

> Inginerie mecanica > Roll Forming > Cold Rolling incl. Sendzimir Rolls

> Industria ambalajelor
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RECE
Chemical composition (wt. %)
c | cr | Mo v |w | Nb
1.40 | 6.40 | 1.50 3.70 | 3.50 [+

Material characteristics

Compressive Dimensional stability Toughness Wear resistance Wear resistance
strength during heat abrasive adhesive
treatment
BOHLER K490
MICROCLEAN * % kX * %k kK * %k Kk Kk * %k Kk * %k Kk
BOHLER K100 * % * % * * %k * K
BOHLER K105 * % * K * * % * K
BOHLER K107 * % * % * * %k * K
BOHLER K110 * % * * * * * %k * K
BOHLER K190
MICROCLEAN * % k% * %k kK * %k Kk * %k Kk * %k Kk
BOHLER K294
MICROCLEAN * %k kX * % Kk Kk K * %k * %k Kk K * % Kk Kk
BOHLER K340
ECOSTAR * %k * % * * % * * * %
BOHLER K340
ISODUR * k% * %k * k * k% * %k * %k * k
BOHLER K346 * %k * % Kk * %k * %k Kk * %
BOHLER K353 * % * % * * X * K * *
BOHLER K360
ISODUR * k% * %k * Kk * k% * % %k * %k * k
BOHLER K390
MICROCLEAN * % %k k * * %k k ok k * %k * Kk * %k k ok k * % %k
BOHLER K497
MICROCLEAN * %k Kk K * %k kK * %k * %k kK * %k K X
BOHLER K888
MATRIX * % Kk Kk * %k Kk K * % Kk Kk X * * * %
BOHLER K890
MICROCLEAN * % Kk Kk * % %k Kk K * %k Kk X * %k * %k
Delivery condition
Recoapta
Hardness (HB) max. 280

Heat treatment

Eliminarea stresului

Temperature

650 to 700 °C

After through heating, hold in neutral atmosphere for 1-2 hours. || Slow cooling in furnace ||
Intended to relieve stresses caused by extensive machining or in complex shapes.

Calire si revenire

Temperature

1,030 to 1,080 °C

Quenching: Oil, gas (N,). || Holding time after temperature equalization: 20 to 30 minutes. || After
hardening, tempering to the desired working hardness according to the tempering chart.
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Tempering chart
860 °F 896 °F 932°F 968 °F 1004°F  1040°F  1076°F  1112°F . . .
66 ‘ ‘ Specimen size: square 20 mm (0,787 inch)
Slow heating to tempering temperature immediately
o4 after hardening.
62 Time in furnace 1 hour for each 20 mm (0,787 inch) of
o) workpiece thickness but at least 2 hours.
% 60 -
% Please refer to the tempering chart for guide values for
8 .y the achievable hardness after tempering.
o
9 It is recommended to temper at least three times
J 56 above the secondary hardness maximum.
jo
€
P54 Cooling in air to room temperature after each
tempering step is recommended.
52 . . \ ) oo
— 1080°C/1976°F Tempering for stress relieving 30 to 50 °C (86 to 122
5o | = - 1050°C/1922°F °F) below the highest tempering temperature.
1030°C /1886 °F Recommended tempering temperature range is
48 i w T T indicated by the blue area in the chart.
460°C 480°C 500°C 520°C 540 °C 560 °C 580 °C 600 °C
Anlasstemperatur / Tempering temperature [°C / °F]
Continuous cooling CCT curves
@785 e
Austenitising temperature: 1080 °C (1976 °F)
@8 i " Holding time: 30 minutes
Al
(1855 I N(K O Vickers hardness
o0 ALK, 1oty _ —\’ il N
(1650) X ""1e'5ﬁ 14...85 phase percentages
- Achy g . . . .
£ 470 _%4 0.32...180 cooling parameter A, i.e. duration of cooling
2 ey P 3 from 800 to 500 °C (1472 to 932 °F) in s x 1072
§ . ] A... Austenite
5 BA(%) | \11 \10 Bll[\11] [\Mal||[ o | \k K... Carbide
gl & P... Perlite
® A age | 1j1 \a 28 \ss 8¢ F... Ferrite
5| i T B...Bainite
g ,—’Sﬂ ;\ M... Martensite
5 & , A o ! KgM... Grain boundary martensite
- Ms |\ | kW[ TTT] N Ms... Martensite starting temperature
(390) 1 N
M, M
o A ;
8 834(s31) (837)| (814 @]) Izss
10" 10° 10' 102 10° 10* 10° 108
Zeit in Sekunden / Time in seconds
2 4 8 15 30 PR SRETE 2 5

Minuten / Minutes
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Quantitative phase diagram
AbkuUhlparameter A / Cooling parameter A .
A= g4 162 102 10 100 . 102 10 HV10... Vickers Hardness
\ \ | a b c d e \ K... Carbide
e iy o}, RA... Residual austenite
%0 [LAS TR ISP PR S o M... Martensite
e B... Bainite
80 berd==t=al= o s P... Perlite
3‘ fA T F... Ferrite
S| 70 | @I
g | 60 e 1... Edge or face
S - 2...Core
Q| 50 -
8 h
=]
z(* SE
x| 30
£
% 20
S
&
0 Z =
w8
)
1 Werkstiickrand / §
Edge or face aq
2 Werkstlickzentrum / Core 10° E
1 lasser/ =
Water =
2
10 10 10° 10 10" 10° %
Kilhizeit von 800 °C auf 500 °C in Sek, / © 3
Cooling time in sec. from 800 °C to 500 °C (1470 - 930 °F)
Physical Properties
Temperature (°C) 20
Density (kg/dm3) 7.79
Thermal conductivity (W/(m.K)) 19.6
Specific heat (kJ/kg K) 0.45
Spec. electrical resistance (Ohm.mmz2/m) 0.55
Modulus of elasticity (103N/mm2) 223
Thermal Expansions between 20°C | 68°F and ...
Temperature (°C) 100 200 300 400 500 600 700
Thermal expansion (10-¢ m/(m.K)) 10.6 111 11.6 11.9 12.3 12.6 12.8

If other available product variants are listed in addition to long products, please note that these may differ in terms of melting process,
technical data, delivery and surface condition as well as available product dimensions. For mandatory technical specifications, other
requirements and dimensions, please contact our regional voestalpine BOHLER sales companies. 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. Measurement data are laboratory values and can deviate from practical analyses. The manufacture of our
products does not involve the use of substances detrimental to health or to the ozone layer.

voestalpine BOHLER Edelstahl GmbH & Co KG
Mariazeller Stra3e 25

8605 Kapfenberg, AT

T. +43/50304/20-0

E. info@bohler-edelstahl.at
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