M4 BOHLER

OCELE PRE PRACU ZA STUDENA

Dostupné vyrobné profily

TyCové polotovary* | | Plechy

* ) Presented data refer exclusivly to long products. Please observe the detailed explanations at the end of the data sheet (pdf).

Popis produktu

BOHLER K110 - Cr - Mo - V ledeburitickd ndstrojové ocel s vysokym obsahom uhlika a chrému. Ocel sa vyznauje vysokou odolnostou
proti abrazivnemu opotrebeniu, dobrou hizevnatostou a rozmerovou stdlostou. Kalitelnd na vzduchu, velmi vhodnd pre kalenie vo vdkuu.

Spésob vyroby

| Konvencnd vyroba

Vlastnosti

> Odolnost proti opotrebovaniu : dobré
> Rozmerovd stabilita : dobré
> Ocel pre prdcu za studena kalitelnd na sekunddrnu tvrdost s minimdlnou zmenou rozmerov : dobré

Aplikdcia
> Strojové noZe (pre vyrobcov) > Valcovanie > Tvdrnenie za studena
S Razenie > icrriif?gr?iiee/ Dierovanie / Lisovanie / Presné S Lisovanie praskov
> Vyroba normalizovanych dielov (strizniky, platne, " > Komponenty pre
koliky, razniky) > Zdvitovky recykldciu
> Komponenty pre tazobny priemysel (hriadele, > Valcovanie profilov > Oteruvzdorné diel
komponenty pre vitanie) P Y
> Diely pre vSeobecné strojdrstvo > Thread rolling (SK)
Technické udaje
Oznacenie materidlu Normy
1.2379 | SEL 4957 | ENISO
~T30402 | UNS
X153CrMoV12 | EN
D2 | AlSI
Chemické zloZenie
C Si Mn Cr Mo v
1,55 0,30 0,30 11,30 0,75 0,75
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Porovnanie vlastnosti materidlu

OCELE PRE PRACU ZA STUDENA

BOHLER K110

Odolnost proti Rozmerovd stabilita HazZevnatost Odolnost proti Odolnost proti
tlakovému pocas tepelného abrazivhemu adhezivnemu
zataZeniu spracovania opotrebovaniu opotrebovaniu
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Stav pri dodani

Zihany

Tvrdost (HB) max. 250

Tepelné spracovanie

Zihanie

Teplota 800 a3 850 °C ilé)g{iﬁg?rﬁrgzLed cooling in furnace at a rate of 10 to 20°C/hr down to approx. 600°C, further

Zihanie na odstrdnenie pnuti

Teplota

650 az 700 °C

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

Kalenie a popustanie

Teplota

10300z 1070
°C

Complex shapes / air, simple shapes / air blast, oil, salt bath from (220 to 250°C or 500 to
550°C) or gas. Holding time after temperature equalization: 15 to 30 minutes. After
hardening, tempering to the desired working hardness, see tempering chart.
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Tempering chart

32°F 212°°F 392°F 572°F 752°F 932°F 1112°F .
5 Tempering:

Specimen size: square 0,787 inch (20 mm)
63 Slow heating to tempering temperature immediately
after hardening. Recommended tempering
temperature is indicated by the blue area in the
61 chart.
Time in furnace 1 hour for each 0,787 inch (20 mm)
s of workpiece thickness but at least 2 hours/cooling in
air.
Slow cooling to room temperature after each
tempering step is recommended.

Harte / Hardness [HRC]

57

Please refer to the tempering chart for guide values

55 for the hardness achievable after tempering.

— 1070 °C / 1958 °F It is recommended to temper at least three times

above the secondary hardness maximum.
53

0°C 100°C 200°C 300°C 400°C 500°C 600°C Tempering for stress relieving 86 to 122 °F (30 to 50

Anlasstemperatur / Tempering temperature [°C / °F] C) below the highest tempering temperature.

Continuous cooling CCT curves
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Quantitative phase diagram

BOHLER K110
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Influence of work diameter on core hardness and hardness penetration

€8 Hardening temperature: 1030°C / 1886°F
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Einhéartungstiefe in mm c
Hardness penetration. mm L. 36 <
1 2 3 45678910 20 40 6080100 200 500 1000
Werksttckdurchmesser in mm / Work diameter mm
Heat treatment sequence
1200
Hérten / hardening
1100 P,
1000 2. Vorwarmstufe
£ 900 2" preheat stage Luft
g air
© 800 1.(V0rwarmstufe . Anlassen
ﬂé 700 1 preheat stage ‘\\ vor dem Nitrieren
% tempering
g 600 ‘bvarmbad bee';:)re nitriding
T %0 |\§in bath I'- e
T 400 Ofenabktihlung ‘. Anlassen 1 ‘
o cooling in furnace ‘Warmbad , f:;“;ﬁ?:;hane, \
GEJ 800 salt bat , working hardness
= 200 \ v ‘
'Spannungsarm-! \ , \
100! glithen
0 Stress relieving v \

Reinigen / Cleaning

Zeit/ Time Harteprifen / Hardness test
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Fyzikdlne vlastnosti

Teplota (°C) 20
Hustota (kg/dm?®) 7,67
Tepelnd vodivost (W/(m.K)) 23,9
Mernd tepelnd kapacita (kd/kg K) 0,47
Merny elektricky odpor (Ohm.mm?/m) 0,65
Modul pruznosti (10°N/mm?) 200

Tepelnd roztaznost

Teplota (°C) 100 200 300 400 500 600 700
Tepelnd roztaznost (1076 m/(m.K)) 11 11,4 11,9 12,2 12,7 12,8 12,1

Long Products: For additional specifications and technical requirements, please contact our regional voestalpine BOHLER sales
companies.

Sheet & Plates: Product Variant may differ in terms of melting process, technical data, delivery, and surface condition as well as available
product dimensions. Please contact voestalpine BOHLER Bleche GmbH & Co KG.

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.
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