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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.

BOHLER 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 BOHLER top grades
with the following designations:
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Cold work tool steels i ESR/PESR
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Hot work tool steels i ESR/PESR
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Powder metallurgical steels
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Comparative overview of BOHLER dtcQo dzdIsj dz! dzr 2 OdzOdzdL MO =
top grades or MeCsC Oy Mise jdzdzr = dz3OtesC B¥

Property profiles of BOHLER cold work tool steels with various manufacturing technologies
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BOHLER S690
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3 QUALITIES -
3 TECHNOLOGIES
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ESR / PESR Manufacture

Conventional I BT ydats §
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Products made using the electric arc ltesHES ydwY, dL ¢tslstse dzj dede@uets viiith improved properties

process are designated as dmtf sdz’ L tso Odzd § o3 can be produced using the ESR or
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Micro structure of conventional 12% chromium steel Microstructure of 8% chromium steel in ESR grade
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Powder metallurgical
production
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Materials produced using powder
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Extremely fine carbide distribution
Homogeneous properties

High wear resistance

Very good dimensional stability

y d s tHigh compressive strength

High toughness with high hardness
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CUTTING AND STAMPING i
MATERIAL REQUIREMENTS
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Detailed knowledge of the stress factors in the rdzv o' BtsttO Jdeflstekz 3y dzls Odz! desets KO
manufacturing process is needed for selecting a tool 5B ZOHOs M jets sflsddod d &3 Mo 52 Mls
material with optimal properties for the process concerned. ftesdLotHMise j dzdzse s ftesyj MO, dzjts
On the other hand, various damage mechanisms should L &z0ded § -HOG EEsBets ftesyj MMO. o Hte
also be taken into account. fsstetsdz’ , dzgj sSBatSHIBE OCY ] EZydlsr' e

BjROdedL 5" ftsotejyHJded?.

In many cases, conventional tool materials are not able I's ®gdesedrn Mazzyowrs, B yd j &BOIsy
to cope with the extremely high stresses sometimes Memisswddd MfttOsdlsmw o wytjLo’ yo?2
encountered and are therefore not able to achieve the dZOctlzL OB d, bOCddE BBLOL A&, dzj
desired lifetimes. sBdMyjudls: bttjelzj @3z Mists2Csmis: .
As a cost-effective alternative, BOHLER offers a variety of I UPMmlsej BE¥HY jlsds?2 Od IsjtedOlsdor
latest-generation materials with performance features ftoj HdZOGOj s tOL dzdydz' § RO ted Odz
precisely aligned to the desired application. Consistently fsCtsdjddy, toOBtydj Met2flsed® (i
high cutting and stamping performance yield the desired Mstslse jlsMisolzs s IstcjBtso OdzdW o3 L OH Odz
productivity gains. ftoddsj dej dedw . 1 shistsWdzdets o' MsCd2 of
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The significant factors for cutting
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and stamping include: Cutting impact dampening h g
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Sheet coating
1 sCter Isd

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, BOHLER 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.
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DAMAGE MECHANISMS AND THEIR AVOIDANCE
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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.

¢BtcOL dods 2 dL detst

R

gl [ o]

dBtcOL d ¢ dztizliffsts dMlsdteOded j, toj L Odzd
MCOdzr 9 Odzgdj dBOIjtedOdzO ftod SCtsdelsOSC
BOjtedOdksd. | Mdzzyo0j dJdhistelzd] dzls
Wsttdiso $d, OB®OLdods 2 dLdzsm o M
teiLbkdz IsOj 1 tetsLdd BOItedyr ddzmiste

B0k j ed OdzO. 1 Odzd ud §

Abrasiveweari matri x erosion / ¢Bte@L Yy dzdi3DIstd dgtsfi

¢ Qstasasd Hf ticats yuj Ak

Potential solution:

Use a material with high carbide content and a high-
strength matrix,

such as BOHLER K390 MICROCLEAN
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Adhesive wear dHGJL dtsdedz” 2 (L detsth
Adhesion refers to the tendency to cold welding. Steels 1 8H OHGJjLdJj2 ftsdedBOJIsmw MmC dzts dzdetsfyls
with high hardness and strength must be used to counter MoOteCj. 1 dz2v fHtoejHBSISatOh jdzgdW OHGjL ]
or prevent this tendency. The carbides embedded in the dzj sBrsHdd&is MY tsdz! L s9 Ols! MlsOdzd, 5B
steel matrix reduce the tendency to adhesion, with a higher so jeHtsMIs! 8  ftetsydesfls! 6. sOteBdH' ,
carbide content and more uniform carbide distribution both BOIstcd ydzze MmlstclzC sk tckz sifdsaBdgds,) z@Rdey @&
increasing the resistance to adhesive wear. C OHGjLdd, fted {1 Issd3 yjd orhj MBH
SHdtstetsHdz] ] drn tOMitejHjdzjdadj, Isj o3
BOIsjtedOdZO € OHGjLBddsBEz L dshiz.
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Potential solution:

Use a material with fine carbides, uniform
distribution and a high-strength matrix, such as
BOHLER K340 ISODUR

or use of coated tools
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DAMAGE MECHANISMS AND THEIR AVOIDANCE
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Fatigue v f@sdzts fy s !

Material fatigue means crack initiation and crack growth 1 sH EMOdtsmis: ¥ d&OIsj tcd OdzO 1 tsdzd &30 j
as a result of cyclic stress. Although tools for cold forming stejhddz @8 tjLkd! sOj yd<dzduyd m¢dna

are usually pre-stressed under compression, fatigue Ylsts ddzmlstezdzj dzls HdzWw GCsdztsH des?2 W ste

fractures may occur under certain conditions, such as sBr yYydzts B ZOHOjIs dL dzOyOdz! dzr s Ty

pressing operations. fs0 jtorndzsmisds a3 dzOf teW ) j ded W o3, [k
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Potential solution:

Use a material with fine, uniformly distributed car- bides, high
compressive strength and high purity, such as BOHLER S390
MICROCLEAN
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Tangential cracks / Edge chipping due to cyclic plastic
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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, BOHLER 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.
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