IA BOHLER BOHLER K190 MICROCLEAN

OTELURI PENTRU LUCRU LA
RECE

Application Segments

| Munca la rece |

Available Product Variants

Long Products* |

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

Product Description

BOHLER K190 MICROCLEAN is a 12% ledeburitic chromium steel manufactured using powder metallurgy. This material has the highest
alloy content of the group of 12% ledeburitic chromium steels. Due to its high vanadium content, BOHLER K190 MICROCLEAN has a
significantly better resistance to abrasive wear than the tool steels 1.2080, 1.2601, 1.2436 and 1.2379. At the same time, the powder
metallurgical manufacturing process creates a uniform matrix with finely distributed primary carbides, which among other things contributes to
the good toughness of the material. BOHLER K190 MICROCLEAN is used in situations where tool steels like 1.2379 are insufficient in terms
of wear resistance.

Process Melting

| Metalurgia pulberilor |

Properties

> Rezistenta la uzura : high

> Rezistenta la compresiune : high

> Rezistenta si ductilitate : high

> Stabilitatea dimensionala : very high

Applications

> Laminare > Formare la rece > Blanking fin, stantare, blanking
> Suruburi si butoaie > Componente pentru industria reciclarii > Rulouri

> Piese de uzura > Inginerie mecanica > Roll Forming

> Cold Rolling incl. Sendzimir Rolls

Technical data

Material designation

~1.2380 | SEL
~ X230CrVMo13 4 | EN
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OTELURI PENTRU LUCRU LA BOHLER K190 MICROCLEAN

RECE
Chemical composition (wt. %)
C ‘ Mn ‘ Cr ‘ Mo
2.30 [ 0.30 1250 | 1.10 | 4.00

Material characteristics

Compressive Dimensional stability Toughness Wear resistance Wear resistance
strength during heat abrasive adhesive
treatment
BOHLER K190
MICROCLEAN * % Kk Kk * %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 K294
MICROCLEAN * %k Kk K * %k kK * %k * %k kK * %k K X
BOHLER K340
ECOSTAR * % * %k Kk * % * * * %
BOHLER K340
ISODUR * %k * %k Kk * %k * %k * %k * k
BOHLER K346 * %k * %k * %k * %k Kk * %
BOHLER K353 * % * % * * % * K * *
BOHLER K360
ISODUR * % * %k Kk * %k * %k k * %k Kk
BOHLER K390
MICROCLEAN * % %k Kk k * %k k ok k * Kk * Kk * %k k ok k * Kk %k K
BOHLER K490
MICROCLEAN * % % K * %k k ok k * %k * Kk * % * * %k * Kk
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 ok * % %k Kk K * %k Kk X * %k * %k
Delivery condition
Recoapta
Hardness (HB) max. 260
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Heat treatment

OTELURI PENTRU LUCRU LA BOHLER K190 MICROCLEAN
RECE

Recoacere

Temperature

800 to 850 °C

Slow controlled cooling in furnace at a rate of 10 to 20 °C/hr (18 to 36 °F/hr °F/hr) down to
approximately 600 °C (1112 °F) || Further cooling in air.

Eliminarea stresului

Temperature

650to 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

1,050 to 1,150 °C

Vacuum hardening is recommended. Alternative: quenching from a neutral atmosphere in oil,
salt bath (220 to 250 °C or 500 to 550 °C | 428 to 482 °F or 932 to 1022 °F), gas, air. A
sufficiently high cooling rate must be ensured. || Holding time after temperature equalization: 20
to 30 minutes. Soaking time depends on the size of the workpiece and furnace parameters. || We
recommend hardening from the lower end of the hardening temperature range when high
toughness is required and/or when the tool is of complex shape. If high wear resistance is of the
utmost importance, we recommend hardening from the top end of the hardening temperature
range. || After hardening, tempering to the desired working hardness according to the tempering
chart.

Tempering Chart

Specimen size: square 20 mm (0,787 inch)

Slow heating to tempering temperature immediately
after hardening.

Time in furnace 1 hour for each 20 mm (0,787 inch) of
workpiece thickness but at least 2 hours.

Please refer to the tempering chart for guide values for
the achievable hardness after tempering.

It is recommended to temper at least three times
above the secondary hardness maximum.

Cooling in air to room temperature after each
tempering step is recommended.

Tempering for stress relieving 30 to 50 °C (86 to 122
°F) below the highest tempering temperature.
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OTELURI PENTRU LUCRU LA BOHLER K190 MICROCLEAN
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Continuous cooling CCT curves
1200 Austenitising temperature: 1050 °C (1922 °F)
1100 Holding time: 10 minutes
1000 3 3 — i
gﬂ)) \\\:\ NN \\ Ny ) O Vickers hardness
5 o0 = = - S s, 5...100 phase percentages
S 800 \ AWIAN 3 Acyp ) . ) )
a \\ A+K\ =T X100 f=1"X100 0.18...55 cooling parameter A, i.e. duration of cooling
5 700 N\ G i e \ from 800 to 500 °C (1472 to 932 °F) in s X 10-2
= bt
© 600 A \ }\I\ 0.6 K/min... cooling rate in the range of 800 to 500 °C
5 0.18\0,4 0,83 5,5\12\20 | |\55 0,6 K/min (1472 to 932 °F)
g s \ \ )
8 400 A... Austenite
5 \ )( \ K... Carbide
=300 \ 7115 . P... Perlite
200 Me' L (O X B...Bainite
s \ M... Martensite
100 T M A Ms... Martensite starting temperature
Jv NT X TN \ "\525
0 0855 [040 920 [boo 705 345 | | [340
10 100 101 102 100 104 108 108
Sekunden / Seconds T2 4 8 1530 60
Minuten /Minutes 1 2 4 8 1824

Stunden/Hours 1 2

5 10
Zeit/ Time Tage / Days
Quantitative phase diagram
Abkuhlunsparameter A / Cooling parameter A HV10... Vickers Hardness
ool 10 102 oo 100 10 102 1‘”m__65 M... Martensite
2 HVI0| = (o I | i P... Perlite
o) M / Leo B... Bainite
T 80 ™ 800758 .
o X [s0 —— Water cooling
g 70 / T 400140 - == Oil cooling
® e PR -+~ Air cooling
2 M B P
& 5o 01 1... Edge or face
=
R ol 2...Core
pa / Sle
30
(0]
S 2 [
3 /
O 1
0
IS
R T M L ) TarC. > £
ell” = <
1 2T 1ia? 3 E
2 AMNTE 4E
102 g@
) =
SRS
/ B5 5%
/ | % o OF
02 o 00 107 102 109 07 108

Kihlzeit von 800°C auf 500°C in Sek. / Cooling time in sec. from 800°C to 500°C

voestalpine BOHLER Edelstahl GmbH & Co KG
https://www.voestalpine.com/bohler-edelstahl/de/

voestalpine

ONE STEP AHEAD.


https://www.voestalpine.com/bohler-edelstahl/de/

M BOHLER

Physical Properties

OTELURI PENTRU LUCRU LA BOHLER K190 MICROCLEAN
RECE

Temperature (°C)

20

Density (kg/dm3)

7.6

Thermal conductivity (W/(m.K))

215

Specific heat (kJ/kg K)

Spec. electrical resistance (Ohm.mm2/m)

0.59

Modulus of elasticity (103N/mm2)

Thermal Expansions between 20°C | 68°F and ...

Temperature (°C)

100

200

300

400

500

600

700

Thermal expansion (10-¢ m/(m.K))

12.2

125

13

13.2

13.7

14

13.7

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
https://www.voestalpine.com/bohler-edelstahl/de/
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