
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 HIGH PERFORMANCE STEELS FOR 
PUNCHING AND BLANKING 

ɺʓʉʆʂʆʇʈʆʀɿɺʆɼʀʊɽʃʔʅʓɽ 
ʉʊɸʃʀ ɼʃʗ ʇʈʆɹʀɺʂʀ ʀ 
ɺʓʈʋɹʂʀ 
 
 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

MADE-TO-MEASURE DIVERSITY FOR 
THE WORLDóS BEST 
ʀʅɼʀɺʀɼʋɸʃʔʅʆɽ ʈɸɿʅʆʆɹʈɸɿʀɽ ɼʃʗ ʄʀʈʆɺʓʍ 
ʃʀɼɽʈʆɺ 
 

 
The requirements on forming, cutting, punching and blanking 

tools are constantly rising. Significantly longer service life is 

expected for tools today compared with just a few years ago, 

primarily due to continuously rising cost pressure. Consequently 

the requirements on tool steels are increasing. 

 

 

 

 

BÖHLER offers a broad spectrum of made-to-measure pro- 

ducts, along with essential expertise for application advice and 

coating technology. 

 

 

Depending on customer wishes and requirements profiles, we 

offer various options for the production of BÖHLER top grades 

with the following designations: 

ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʬʦʨʤʦʚʦʯʥʦʤʫ, ʪʦʢʘʨʥʦʤʫ, 

ʧʨʦʙʠʚʥʦʤʫ ʠ ʚʳʨʫʙʥʦʤʫ ʠʥʩʪʨʫʤʝʥʪʫ ʧʦʩʪʦʷʥʥʦ 

ʧʦʚʳʰʘʶʪʩʷ. ʆʪ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʦʞʠʜʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʪʦʡʢʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʪʦʡʢʦʩʪʴʶ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ, ʚ ʦʩʥʦʚʥʦʤ ʠʟ-ʟʘ 

ʥʝʧʨʝʨʳʚʥʦ ʧʦʚʳʰʘʶʱʠʭʩʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʩʪʘʣʷʤ ʪʦʞʝ ʧʦʚʳʰʘʶʪʩʷ. 

 

B¥HLER ʧʨʝʜʣʘʛʘʝʪ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʩʦʚʝʪʳ 

ʧʦ ʦʙʣʘʩʪʷʤ ʧʨʠʤʝʥʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʥʘʥʝʩʝʥʠʷ ʧʦʢʨʳʪʠʡ. 
 
 
 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʞʝʣʘʥʠʡ ʟʘʢʘʟʯʠʢʘ ʠ ʧʨʝʜʲʷʚʣʷʝʤʳʭ 

ʪʨʝʙʦʚʘʥʠʡ, ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ 

ʠʩʧʦʣʥʝʥʠʷ ʩʘʤʳʭ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʤʘʨʦʢ B¥HLER ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ: 

 
 
 

 

Cold work tool steels ï ESR/PESR ʍʦʣʦʜʥʦʰʪʘʤʧʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʪʘʣʠ - ʕʐʇ/ʇʕʐʇ 

 

 

Hot work tool steels ï ESR/PESR ɻʦʨʷʯʝʰʪʘʤʧʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʪʘʣʠ - ʕʐʇ/ʇʕʐʇ 

 

 

Powder metallurgical steels 
 
 
 
 
 
 
 
 
 
 

ʇʦʨʦʰʢʦʚʳʝ ʩʪʘʣʠ 
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Comparative overview of BÖHLER  
top grades 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʘʤʳʭ 
ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʤʘʨʦʢ B¥HLER  

 
 

Property profiles of BÖHLER cold work tool steels with various manufacturing technologies 

ʉʚʦʡʩʪʚʘ ʭʦʣʦʜʥʦʰʪʘʤʧʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ B¥HLER ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 
 

 

S290 
 
 

K390 

S390 

Powder Metallurgy / ʇM 
 

ESR / ʕʐʇ 
 

Conventional / ʆʙʳʯʥʳʡ ʧʨʦʮʝʩʩ 

 
 
 
 

S600 

 

 
 
 
 
 
 

K360 

 
S690 

 

 
 

K490 

 
 
 
 
 

 
K890 

 
 

 
K110 

K340 

 

K305 
 

 
K455 

 

 
W360 

 

K353 
 
 

K329 

 

 
 
 

K600 

 
Toughness / ɺʷʟʢʦʩʪʴ  
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3 QUALITIES -  
3 TECHNOLOGIES 
3 ʋʈʆɺʅʗ ʂɸʏɽʉʊɺɸ 
3 ʊɽʍʅʆʃʆɻʀʀ 
 

 

Conventional 
production 

 
Products made using the electric arc 

process are designated as 

conventionally melted materials and 

are the ñbasic materialsò for ordinary 

loading, with the following primary 

properties: 

 Banded carbide distribution 
 Sufficient cleanliness 

ʆʙʳʯʥʦʝ 
ʧʨʦʠʟʚʦʜʩʪʚʦ 

 
ʇʨʦʜʫʢʮʠʷ, ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʣʝʢʪʨʦʜʫʛʦʚʦʛʦ ʧʝʨʝʧʣʘʚʘ, 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ ʤʘʪʝʨʠʘʣʳ 

ʦʙʳʯʥʦʛʦ ʧʝʨʝʧʣʘʚʘ, ʢʦʪʦʨʳʝ 

ʩʯʠʪʘʶʪʩʷ "ʩʪʘʥʜʘʨʪʥʳʤʠ", 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤʠ ʜʣʷ ʨʘʙʦʪʳ 

ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʥʘʛʨʫʟʢʘʭ ʠ 

ʦʙʣʘʜʘʶʱʠʤʠ ʩʣʝʜʫʶʱʠʤʠ 

ʦʩʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

 ʇʦʣʦʩʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 
ʢʘʨʙʠʜʦʚ 

 ɼʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʯʠʩʪʦʪʦʡ 

ESR / PESR Manufacture 
 

 
Products with improved properties 

can be produced using the ESR or 

PESR method. Using remelted 

materials leads to longer tool life due 

to: 

 High level of cleanliness 
 Low segregation 
 Larger bar dimensions can be 

produced with the same 

carbide distribution 

 Uniform dimensional changes 
 Improved toughness 

 
 
 
 
 
 
 
 
 
 
 
 
 

Micro structure of conventional 12% chromium steel 
ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʦʙʳʯʥʦʡ ʩʪʘʣʠ ʩ 12%-ʳʤ 
ʩʦʜʝʨʞʘʥʠʝʤ ʭʨʦʤʘ 

Microstructure of 8% chromium steel in ESR grade 
ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʩʪʘʣʠ ʢʘʯʝʩʪʚʘ ʕʐʇ ʩ 8%-ʳʤ 
ʩʦʜʝʨʞʘʥʠʝʤ ʭʨʦʤʘ 

 
 

4 

ʉʊɸʅɼɸʈʊʅʓʁ ʇʈʆʎɽʉʉ ɺʓʉʆʂʆ-
ʂɸʏɽʉʊɺɽʅʅʓʁ 

ʇʈʆʎɽʉʉ 



ʇɽʈɽɼʆɺʆʁ ʇʈʆʎɽʉʉ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʕʐʇ / ʇʕʐʇ 
 

 
ʇʨʦʜʫʢʮʠʷ, ʦʙʣʘʜʘʶʱʘʷ 

ʫʣʫʯʰʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʕʐʇ 

ʠʣʠ ʇʕʐʇ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʘʪʝʨʠʘʣʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʧʣʘʚʘ, 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʩʪʦʡʢʦʩʪʴ 

ʠʥʩʪʨʫʤʝʥʪʘ ʙʣʘʛʦʜʘʨʷ: 
 

 
 
 
 

 ɺʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ʯʠʩʪʦʪʳ 
 ʅʠʟʢʠʤ ʩʝʛʨʝʛʘʮʠʷʤ 
 ɺʦʟʤʦʞʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʙʦʣʝʝ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ 

ʟʘʛʦʪʦʚʦʢ ʩ ʪʘʢʠʤ ʞʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʢʘʨʙʠʜʦʚ 

 ʆʜʥʦʨʦʜʥʦʩʪʠ ʨʘʟʤʝʨʥʳʭ 
ʠʟʤʝʥʝʥʠʡ 

 ʇʦʚʳʰʝʥʥʦʡ ʚʷʟʢʦʩʪʠ 

Powder metallurgical 
production 

 
Materials produced using powder 

metallurgy are increasingly being 

used to meet the most stringent 

requirements with various processing 

methods. These materials offer 

properties that meet demanding 

requirements: 

 No segregation 
 Extremely fine carbide distribution 
 Homogeneous properties 
 High wear resistance 
 Very good dimensional stability 
 High compressive strength 
 High toughness with high hardness 

ʇʦʨʦʰʢʦʚʘʷ ʤʝʪʘʣʣʫʨʛʠʷ 

 
ʄʘʪʝʨʠʘʣʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʨʦʰʢʦʚʦʡ 

ʤʝʪʘʣʣʫʨʛʠʠ, ʚʩʝ ʯʘʱʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʘʭ ʦʙʨʘʙʦʪʢʠ. 

ʕʪʠ ʤʘʪʝʨʠʘʣʳ ʦʙʣʘʜʘʶʪ 

ʩʚʦʡʩʪʚʘʤʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤʠ 

ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

 
 

 ʆʪʩʫʪʩʪʚʠʝ ʩʝʛʨʝʛʘʮʠʡ 
 ʅʘʠʣʫʯʰʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 
ʢʘʨʙʠʜʦʚ 

 ʆʜʥʦʨʦʜʥʳʝ ʩʚʦʡʩʪʚʘ 
 ɺʳʩʦʢʘʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ 
 ʆʯʝʥʴ ʭʦʨʦʰʘʷ ʨʘʟʤʝʨʥʘʷ 
ʩʪʘʙʠʣʴʥʦʩʪʴ 

 ɺʳʩʦʢʘʷ ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ 
 ɺʳʩʦʢʘʷ ʚʷʟʢʦʩʪʴ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 
ʚʳʩʦʢʦʡ ʪʚʝʨʜʦʩʪʴʶ 

 
 
 
 

Microstructure of PM materials / 
ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʧʦʨʦʰʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ 
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CUTTING AND STAMPING ï  
MATERIAL REQUIREMENTS 
ʊʆʏɽʅʀɽ ʀ ʐʊɸʄʇʆɺʂɸ - ʊʈɽɹʆɺɸʅʀʗ, 
ʇʈɽɼʒʗɺʃʗɽʄʓɽ ʂ ʄɸʊɽʈʀɸʃɸʄ 
 

 
Detailed knowledge of the stress factors in the 

manufacturing process is needed for selecting a tool 

material with optimal properties for the process concerned. 

On the other hand, various damage mechanisms should 

also be taken into account. 

 
 

In many cases, conventional tool materials are not able 

to cope with the extremely high stresses sometimes 

encountered and are therefore not able to achieve the 

desired lifetimes. 

 
As a cost-effective alternative, BÖHLER offers a variety of 

latest-generation materials with performance features 

precisely aligned to the desired application. Consistently 

high cutting and stamping performance yield the desired 

productivity gains. 

ɼʣʷ ʚʳʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʦʙʣʘʜʘʶʱʝʛʦ ʦʧʪʠʤʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʣʷ ʜʘʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʝʦʙʭʦʜʠʤ ʜʦʩʢʦʥʘʣʴʥʦʝ 

ʟʥʘʥʠʝ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʧʦʚʨʝʞʜʝʥʠʡ. 

 
ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ, ʦʙʳʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʩʧʨʘʚʠʪʩʷ ʚ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʠʤʠ 

ʥʘʛʨʫʟʢʘʤʠ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʤʦʛʫʪ 

ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʫʶ ʩʪʦʡʢʦʩʪʴ. 

 
ɺ ʢʘʯʝʩʪʚʝ ʙʶʜʞʝʪʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ B¥HLER 

ʧʨʝʜʣʘʛʘʝʪ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʩʣʝʜʥʝʛʦ 

ʧʦʢʦʣʝʥʠʷ, ʨʘʙʦʯʠʝ ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʳʭ ʪʦʯʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʜʘʥʥʦʡ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ. ʇʦʩʪʦʷʥʥʦ ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʧʨʦʜʫʢʮʠʠ 

ʧʨʠ ʪʦʯʝʥʠʠ ʠ ʰʪʘʤʧʦʚʢʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʞʝʣʘʝʤʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 
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Requirements profile 

Tool life for cold forming is limited by wear and fatigue, 

which can lead to considerable downtime costs. By 

selecting a specific combination of matrix and carbides and 

a suitable cleanliness grade, BÖHLER offers top grades 

with properties that achieve optimal results in the relevant 

application  and/or under the relevant stress conditions. 

 
 

 

 

In cold forming operations, 80% of all tool failures in the 

production of simple high-volume parts are caused by wear. 

ʇʨʝʜʲʷʚʣʷʝʤʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʉʪʦʡʢʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʭʦʣʦʜʥʦʡ ʬʦʨʤʦʚʢʝ 

ʦʛʨʘʥʠʯʝʥʘ ʠʟʥʦʩʦʤ ʠ ʫʩʪʘʣʦʩʪʴʶ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ ʥʘ ʧʨʦʩʪʦʠ. ʇʫʪʝʤ ʚʳʙʦʨʘ 

ʧʦʜʭʦʜʷʱʝʛʦ ʩʦʯʝʪʘʥʠʷ ʤʘʪʨʠʮʳ ʠ ʢʘʨʙʠʜʦʚ ʠ ʫʨʦʚʥʷ 

ʯʠʩʪʦʪʳ, B¥HLER ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʝ ʤʘʨʢʠ ʩʪʘʣʠ, ʦʙʣʘʜʘʶʱʠʝ ʩʚʦʡʩʪʚʘʤʠ, 

ʧʦʟʚʦʣʷʶʱʠʤʠ ʧʦʣʫʯʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʜʣʷ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠ/ʠʣʠ ʧʨʠ ʜʘʥʥʦʤ ʫʨʦʚʥʝ 

ʥʘʛʨʫʟʢʠ. 

 
ɺ ʦʧʝʨʘʮʠʷʭ ʭʦʣʦʜʥʦʡ ʬʦʨʤʦʚʢʠ, 80% ʚʩʝʭ ʦʪʢʘʟʦʚ 

ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʩʪʳʭ 

ʠʟʜʝʣʠʡ ʧʨʦʠʩʭʦʜʷʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʥʦʩʘ. 
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The significant factors for cutting 
and stamping include: 

ɺʘʞʥʳʝ ʬʘʢʪʦʨʳ ʧʨʠ ʪʦʯʝʥʠʠ ʠ 
ʰʪʘʤʧʦʚʢʝ ʚʢʣʶʯʘʶʪ: 

Cutting impact dampening 

ʉʤʷʛʯʝʥʠʝ ʫʜʘʨʘ ʨʝʟʘʥʠʷ 
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Sheet coating 

ʇʦʢʨʳʪʠʝ ʣʠʩʪʘ 
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DAMAGE MECHANISMS AND THEIR AVOIDANCE 
ʄɽʍɸʅʀɿʄʓ ʇʆɺʈɽɾɼɽʅʀʗ ʀ ʉʇʆʉʆɹʓ ʀʍ 
ʀɿɹɽɾɸʅʀʗ 
 

 
Abrasive wear 

Abrasion means material removal by gouging, cutting or 

chip- ping where two materials are in contact. In the case 

of cold forming tools, this primarily takes the form of 

erosion of the matrix of the tool material. Carbides retard 

this process. 

ɸʙʨʘʟʠʚʥʳʡ ʠʟʥʦʩ 

ɸʙʨʘʟʠʚʥʳʡ ʠʟʥʦʩ - ʵʪʦ ʠʩʪʠʨʘʥʠʝ, ʨʝʟʘʥʠʝ ʠ 

ʩʢʘʣʳʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʜʨʫʛʠʤ 

ʤʘʪʝʨʠʘʣʦʤ. ɺ ʩʣʫʯʘʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʭʦʣʦʜʥʦʡ 

ʬʦʨʤʦʚʢʠ, ʘʙʨʘʟʠʚʥʳʡ ʠʟʥʦʩ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʵʨʦʟʠʠ ʤʘʪʨʠʮʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʅʘʣʠʯʠʝ ʢʘʨʙʠʜʦʚ ʟʘʤʝʜʣʷʝʪ ʵʪʦʪ ʧʨʦʮʝʩʩ.

 
 
 

Abrasive wear ï matrix erosion / ɸʙʨʘʟʠʚʥʳʡ ʠʟʥʦʩ - ʵʨʦʟʠʷ ʤʘʪʨʠʮʳ 
 

Potential solution: 

Use a material with high carbide content and a high-

strength matrix,  

such as BÖHLER K390 MICROCLEAN 
 
 

ɺʦʟʤʦʞʥʦʝ ʨʝʰʝʥʠʝ: 

ʀʩʧʦʣʴʟʫʡʪʝ ʤʘʪʝʨʠʘʣ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʨʙʠʜʦʚ ʠ ʚʳʩʦʢʦʧʨʦʯʥʦʡ 

ʤʘʪʨʠʮʝʡ, ʥʘʧʨʠʤʝʨ B¥HLER K390 

MICROCLEAN 

 
 

Cutting edge / ʈʝʞʫʱʘʷ ʢʨʦʤʢʘ 
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Adhesive wear 

Adhesion refers to the tendency to cold welding. Steels 

with high hardness and strength must be used to counter 

or prevent this tendency. The carbides  embedded in the 

steel matrix reduce the tendency to adhesion, with a higher 

carbide content and more uniform carbide distribution both 

increasing the resistance to adhesive wear. 

ɸʜʛʝʟʠʦʥʥʳʡ ʠʟʥʦʩ 

ʇʦʜ ʘʜʛʝʟʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʩʢʣʦʥʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʢ ʭʦʣʦʜʥʦʡ 

ʩʚʘʨʢʝ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʜʛʝʟʠʦʥʥʦʛʦ ʠʟʥʦʩʘ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʣʠ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ 

ʪʚʝʨʜʦʩʪʴʶ ʠ ʧʨʦʯʥʦʩʪʴʶ. ʂʘʨʙʠʜʳ, ʚʥʝʜʨʝʥʥʳʝ ʚ 

ʤʘʪʨʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʪʘʣʠ, ʩʥʠʞʘʶʪ ʩʢʣʦʥʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ 

ʢ ʘʜʛʝʟʠʠ, ʧʨʠ ʵʪʦʤ ʯʝʤ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʙʠʜʦʚ ʠ ʯʝʤ 

ʦʜʥʦʨʦʜʥʝʝ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʪʝʤ ʚʳʰʝ ʩʪʦʡʢʦʩʪʴ 

ʤʘʪʝʨʠʘʣʘ ʢ ʘʜʛʝʟʠʦʥʥʦʤʫ ʠʟʥʦʩʫ. 
 

Adhesive wear ï cold welding, material transfer / ɸʜʛʝʟʠʦʥʥʳʡ ʠʟʥʦʩ - ʭʦʣʦʜʥʘʷ ʩʚʘʨʢʘ, ʥʘʣʠʧʘʥʠʝ ʤʘʪʝʨʠʘʣʘ 
 

Potential solution: 

Use a material with fine carbides, uniform 

distribution and a high-strength matrix, such as 

BÖHLER K340 ISODUR 

or use of coated tools 
 
 
ɺʦʟʤʦʞʥʦʝ ʨʝʰʝʥʠʝ: 

ʀʩʧʦʣʴʟʫʡʪʝ ʤʘʪʝʨʠʘʣ, ʦʙʣʘʜʘʶʱʠʡ ʤʝʣʢʠʤʠ 

ʢʘʨʙʠʜʘʤʠ, ʦʜʥʦʨʦʜʥʦʩʪʴʶ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 

ʚʳʩʦʢʦʧʨʦʯʥʦʡ ʤʘʪʨʠʮʝʡ, ʥʘʧʨʠʤʝʨ, 

BÖHLER K340 ISODUR 

ʠʣʠ ʠʥʩʪʨʫʤʝʥʪ ʩ ʧʦʢʨʳʪʠʝʤ. 

 

 
Cutting edge / ʈʝʞʫʱʘʷ ʢʨʦʤʢʘ 
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Cutting edge / ˾͔͗ͯ΅͊Ύ ͪͦͣ͊͟͟ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

DAMAGE MECHANISMS AND THEIR AVOIDANCE 
ʄɽʍɸʅʀɿʄʓ ʇʆɺʈɽɾɼɽʅʀʗ ʀ ʉʇʆʉʆɹʓ ʀʍ 
ʀɿɹɽɾɸʅʀʗ 
 

 
Fatigue 

Material fatigue means crack initiation and crack growth 

as a result of cyclic stress. Although tools for cold forming 

are usually pre-stressed under compression, fatigue 

fractures may occur under certain conditions, such as 

pressing operations. 

ʋʩʪʘʣʦʩʪʴ 

ʇʦʜ ʫʩʪʘʣʦʩʪʴʶ ʤʘʪʝʨʠʘʣʘ ʧʦʥʠʤʘʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʦʩʪ 

ʪʨʝʱʠʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʮʠʢʣʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʭʦʣʦʜʥʦʡ ʬʦʨʤʦʚʢʠ 

ʦʙʳʯʥʦ ʦʙʣʘʜʘʝʪ ʠʟʥʘʯʘʣʴʥʳʤʠ ʩʞʠʤʘʶʱʠʤʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ, ʫʩʪʘʣʦʩʪʥʳʝ ʪʨʝʱʠʥʳ 

ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʘʧʨʠʤʝʨ, 

ʧʨʠ ʧʨʝʩʩʦʚʘʥʠʠ. 

 
 

Fatigue ï spalling & plastic deformation / ʋʩʪʘʣʦʩʪʴ - ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʠ ʧʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ 

 
Potential solution: 

Use a material with fine, uniformly distributed car- bides, high 

compressive strength and high purity, such as BÖHLER S390 

MICROCLEAN 

 

ɺʦʟʤʦʞʥʦʝ ʨʝʰʝʥʠʝ: 

ʀʩʧʦʣʴʟʫʡʪʝ ʤʘʪʝʨʠʘʣ, ʦʙʣʘʜʘʶʱʠʡ ʤʝʣʢʠʤʠ, 

ʦʜʥʦʨʦʜʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʢʘʨʙʠʜʘʤʠ, ʚʳʩʦʢʦʡ 

ʧʨʦʯʥʦʩʪʴʶ ʥʘ ʩʞʘʪʠʝ ʠ ʚʳʩʦʢʦʡ ʯʠʩʪʦʪʦʡ, 

ʥʘʧʨʠʤʝʨ, B¥HLER S390 MICROCLEAN 

 

 
 
 
 
 
 
 

Tangential cracks / 
ʊʘʥʛʝʥʮʠʘʣʴʥʳʝ 
ʪʨʝʱʠʥʳ 

 

 
 
 
 
 
 
 

Edge chipping due to cyclic plastic 
deformation / ʉʢʘʣʳʚʘʥʠʝ ʨʝʞʫʱʝʡ  
ʢʨʦʤʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʮʠʢʣʠʯʝʩʢʦʡ 
ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ 
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Good to know 

Requirements for tool materials are becoming more 

demanding and more complex. 

 
 

With expert product advice and a comprehensive product 

spectrum, BÖHLER is able to offer solutions individually 

tailored to your specific requirements and problems. The 

decision to use high-quality materials for your tooling often 

pays off quickly, since the material component of high-

performance tooling often represents only 5% of the total 

value. 

 
 
 
 

Cost-effectiveness result from: 

 Better machining characteristics 
 Longer life 
 Lower maintenance costs 
 Fewer tools 
 Less downtime, In short: 

 

 
 

By using reliable tool materials, you save time 

and money and improve your competitiveness. 

ʇʦʣʝʟʥʘʷ ʠʥʬʦʨʤʘʮʠʷ: 

ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʘʤ, ʩʪʘʥʦʚʷʪʩʷ 

ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʠ ʞʝʩʪʢʠʤʠ. 

 
ʉ ʧʦʤʦʱʴʶ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʚʝʪʦʚ ʧʦ ʚʳʙʦʨʫ 

ʧʨʦʜʫʢʮʠʠ ʠ ʰʠʨʦʢʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ, B¥HLER ʚ 

ʩʦʩʪʦʷʥʠʠ ʦʙʝʩʧʝʯʠʪʴ ʨʝʰʝʥʠʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʦ 

ʧʦʜʦʙʨʘʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ɺʘʰʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʟʘʜʘʯʘʤʠ. ʈʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ɺʘʰʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʯʘʩʪʫʶ ʙʳʩʪʨʦ 

ʦʢʫʧʘʝʪʩʷ, ʧʦʪʦʤʫ ʯʪʦ ʟʘʪʨʘʪʳ ʥʘ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʟʘʯʘʩʪʫʶ ʥʝ 

ʧʨʝʚʳʰʘʶʪ 5% ʦʪ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ. 
 

 
 
ʕʢʦʥʦʤʠʯʥʦʩʪʴ ʪʘʢʦʛʦ ʨʝʰʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 
ʚ ʨʝʟʫʣʴʪʘʪʝ: 

 ʋʣʫʯʰʝʥʥʦʡ ʦʙʨʘʙʘʪʳʚʘʝʤʦʩʪʠ 
 ʇʦʚʳʰʝʥʥʦʡ ʩʪʦʡʢʦʩʪʠ 
 ʉʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 
 ʄʝʥʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 
 ʉʥʠʞʝʥʠʷ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʝʚ 

 

 

ʇʨʦʱʝ ʛʦʚʦʨʷ, ʠʩʧʦʣʴʟʫʷ ʥʘʜʝʞʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ɺʳ ʵʢʦʥʦʤʠʪʝ 

ʚʨʝʤʷ ʠ ʜʝʥʴʛʠ ʠ ʧʦʚʳʰʘʝʪʝ ɺʘʰʫ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ.
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