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In the following descripfion reference will be made to the attached drawings, in which
Fig. 1 in the form of bar charis illustrates the impact strength of tested materials,
55 Fig. 2 in the form of bar charis illustrates the wear resistance expressed as rate of wear of tested
_ materials.
Fig. 3 in the form of a diagram illustrates the wear of punches made of tested materials as a function
of the number of cutting operations in the case of punching stainless steel (adhesive wearing
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BRI EF DESCRI PTI ON OF THE DRAW NGS I n the following description reference

will bBe made to the attached drawings, in which Fig. 1 in the form of
bar charts illustrates the inpact sgP@r‘Rjﬁrﬁéﬁﬁ ested materials, 55 Fig.
2 ‘in the formof bar charts illustrates the wear resistance expressed as
rate of wear of te}})r?d?ﬂo%&ﬁrials. Fig. 3 in the formof a diagram
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the trangverse direction. At the exami nation of steels Nos. 7, 8 and 9 the
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conpar at jgV @igh oM sidel MBS ol o SPRAGmMbRRE 10ME- vaﬂe@ﬂ@weﬂ&%&&%aﬂ%&’aﬂr fon Giahrd
wor k st eel nbs b ddvehihal BBIH Ao s@a a1t ageous val ues. Final y al so the
wear of punchasrdmd UkartistarRd tWved BEstécRStIcR01-8Bae Medtusd MOBmslof Wesvad atpafidhed a
under abr adineésonvde atimkd Bdutting BiSoratidrisan BHiniedsi sibgl od BPé 34/8, 06 Iindeh hdhebiveBoarEdnéitions.
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steel No. 1 had a very high resistance against this type of wear. The comparatively low alloyed high speed
steel No. 4 and particularly the cold work steel No. 6 had by far more disadvantageous values.
Finally also the wear of punches manufactured of the tested materials Nos. 1-6 was {ested under
abrasive wear conditions. The punching operations this time were performed in high strength steel sirips.
45 Under these conditions the more high alloyed steels Nos. 3 and 5 had.the best values. Steel No. 1 was not
as good under these abrasive wear conditions, however by far better than the cold work stesi No. 6. The
high speed stesl No. 4 had quite a different picture as far as the wear is concerned. Initially the resistance
to wear was good but gradually the wear turned out to accelerate.
To sum up, stesls Nos. 1, 7, 8 and 9 were demonstrated to have superiously good impact strength.
s0 Steel No. 1 at the same time had a resistance to wear which was by far better than that of high alloyed cold
work steel and comparable with that of high quality, powder-metallurgically manufactured. high speed steels..
A steel of type No. 1, in which type also are included steels Nos. 7, 8 and 9 which have a similar alloy
composition, therefore should be useful for cold working applications where particularly high demands are
raised upon the impact strength, while steel of type No. 3 may be chosen when it is the resistance to wear
55 rather than the impact sfrength that is the critical feature of the steel.”
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as good under these abrasive wear conditions, however by far
the cold work steel No. 6. The high speed steel No. 4 had qui E!l!ﬁ iﬂuﬂm,”",
picture as far as the wear is concegmgdrshrsgially the resista
was good but gradually the wear turned out to accelerate. To sumup, steels
Nos.- 1, 7, 8 and 9 were denonstrated to have superiously good i npact
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convent i ond¢e! No| ghagdor yershighotesistgnce ggainst this type of wear. The comparatively low alloyed high speed
steel No. 4 and particularly the cold work steel No. 6 had by far more disadvantageous values.

Finally also the wear of punches manufactured of the tested materials Nos. 1-6 was tested under
abrasive wear conditions. The punching operations this time were performed in high sirength steel strips.
45 Under these conditions the more high alloyed steels Nos. 3 and 5 had-the best values. Steel No. 1 was not
as good under these abrasive wear conditions, however by far better than the cold work steel No. 6. The
high speed steel No. 4 had quite a different picture as far as the wear is concerned. Initially the resistance
to wear was good but gradually the wear turned out to accelerate.
To sum up, steels Nos. 1, 7, 8 and 9 were demonstrated to have superiously good impact strength.
50 Steel No. 1 at the same time had a resistance to wear which was by far better than that of high alloyed cold
work steel and comparable with that of high quality, powder-metallurgically manufactured high speed steels.
A steel of type No. 1, in which type also are included steels Nos. 7, 8 and 9 which have a similar alloy
composition, therefore should be useful for cold working applications where particularly high demands are
raised upon the impact strength, while steel of type No. 3 may be chosen when it is the resistance to wear
65 rather than the impact strength that is the critical feature of the steel.-
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a75 11 A oﬂw@tsﬁ’gll SSrartsh B FaPSTEs B SBPRERE BrEk st 478 56 PRLTTRR
hi gh |rrpﬁct S rength and good re5| stance to wear, said steel being nade
powder - et aj4 LAHQA;Q 4! aXCF&f ‘%99 d&%a@i&r@éa. b6 co @}"‘é’% o flo.2 dense body,
characteri sed In t e f OWI n em cal conposition expressed
in wei ght- % 9 , 0 ,
4% Mo, g %_21 q%c%%lrﬂ eéyﬁp%ﬁ g@m tg a/gfyjéaf clé\mgé |1’ 2} ‘:bl%%cttegsekaﬁ thd edogs rrgol} #thé?y gore B
vanadi um can be repl ace by 1.5 times as nmuch ni obium and wherein the
rati o V/ C sfalal todt 88 Rkcofdhghe biRe Bais T-18Rfardotérisddd ARHULoAEIN.206 o @i dual
inpurities. 2. A tool steel according to claiml, characterised in that it
cont ai ns 3-11, Wido! stdél accdrding td @yl of Slﬁlﬁtéh-13,©ﬂ§lﬁdbﬂ@dtnﬁthﬁtht&:brﬁtl& osharast eri sed
in that ¢ contains 1-1.5 % C. 4. A tool steel according to claim 2,
char act er i st A tool tstealt acedrdingoin tasy sfclaims2t-14, Bhdvadterised inAhat te total carbdn aaotents whieregthd 0
cl ai m 4, char ar@inepartsé thei garbidas tonsists obcrridden ©f MBdype, atnolbty/toalretiveaty SLand 20 Soldwee,
6. A tool otetedblyhstweetip ary R2yoloinerPan 4, characterised in that the ratio

Thereafter the resistance to wear of sfeels Nos. 1-6 was rre ”gﬂl n terms

V/T’= 2.8-3.7. 7. Atool steel according to claim®6, characterised in that
the rati ¢ \feeeadiaatleny 5 20 8. A t ool st eeI accordi ng to claimai,
char acter|l sed in that |t contains 5-7 % V. stee|l accordin

claim8, chhr é’é’taé'lef %b&f" dPF"P‘?‘laa‘P‘ Tf’atl%%f’ 5“1’%&9 if'B'd ?iVaB réf fancg af’ 8'T°° '8‘?? ot
accor di ng to #Hﬁ/so" 3? udr "°§ H ac,"P*eF E’ abf' "%%t p"}'

?3%1 u ll ala com;:sos%?)r:‘nbr

and 0.5-3 % 2

chi |u lvaneexr % iq )\% % N012%Mn 65
char e s @w wsz 2 ﬁarﬁ. 3 bl
any of ¢ ﬁlms G545k 5 etoh | SbELR rer%&
incidental ing t' s%uc,e ” ue s ee accor |ng
clains 1 -12, caracterlsedlnt |t conta|n50209%IVh

50 2. Un acier 2 outil selon la revendlcatlon 1, caractérisé en ce qu'il contient 3-5 % V.
3. Un aciet & outil selon la revendication 2, caractérisé en ce qu'il contient 11,5 % C.
4. Un acier 2 outil selon la revendication 2, caractérisé en ce qu'il contient 1,2-1,8 % C.

5. Un acier & outil selon la revendication 4, caracterise en ce qu'il contient environ 4 % V st environ 1,5
% C.
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14. A tool steel according to any of clainms 1-13, charact erlsed inthat it
contains 0.5-1.5 % Si. 35 15. A tool steel according to an?./rum, mm'MHMHQ
characterised in that the total carppip£eaysei, where the "’
car bi des consists of carbides of MC-type, anounts to between 5 and

vol une-% preferably between 5 and 12 vol une-% 40 Revendi cati ons 1. Un
ackesr a outf.| Udesidriarogtil zelon le peersiichtin 3, chirantérisd ge caqderieragpet v/ yrahig-3,4ne -

resi stance aux chocs 6l evée et une tres bonne resistance A iusure, cot

aci or 6t ant7-f §nedierdeul gelomis rexeridiatioh 8. ehsartdsisd @n s qysde rappanis\ée i'-'d%@-ﬁ_,én de
poudre de nmetal en un corps dense, caract6risd par le fait qu'il ala
conposi t PorB- 480 acier 2auil eleLia reyendication d. W#rﬁé@“éﬁq%%‘ﬁ*ﬁﬁé‘s 1-2,5 % C,
0,1-2 %Si, mx 0,3 %N, 0,1-2 %M, 6,5- 11 %Cr, max 4 % M, max 1 % W et
3.7 % V 00 % uSBac oyt seien 'PEPV%‘CF‘Q“&U%?H‘H“’E’H‘*GE oq AHLENIRT bRee “8fre r errpl acde
par 1,5 foi ut ant, de noblumet 00| era Qrt C se situera entre, 2,5 et
5.7, 1o resiteUaeds i ﬁ%"ql&w S0 G e BN ABERTB o1 ) pogieriF10n
1

out|I sel%n I? on 1, caractdrisd en ce qu'il contient 3-5 %V. 3

Un acier a gQu I v ! Ok u'll contient

1-1,5 % C ﬁ h .&%o r’ s%t&o'ﬁ Vg&%fﬂ%" P gﬁ%ﬁ%’%%l 'gget C%%eﬁtglaér;‘gc dri s6 en ce

qu' il contl t

4, caracigerls Eu:é‘jﬁg%ﬂﬁiﬁ%%&m b gﬁ{/l:ef%,%@aﬂgﬁ% fvé éf eég nvfélrr Igén Q,i Xﬁ&@ %a&gﬁ%nt

EP 0 275 475 B1 6. Un acier A outil selon la revendication 4, caract~risd

en ce que |1, URRAGH outl delor ute Rioidenfue dos rbidndicaidis 14 Quéérﬁct&@é% cb Auril contient 0,2-

revendi cati ong@.% maract6rise en ce que |e rapport V/C = 3,0-3,5. 5 8. Un

acier a outil selon la revendication 1, caractdrisWen ce qu' |l conti ent
5-%/% V. 209. 140 aGiére oulll saidk: irhe GRekanidud Aosirevsdishtichatlizons, SaracévisBGines [g6'E célert 6,5-

qu | 1 contientt5%8:2,3 % C. 10. Un acier a outil selon une quel conque des

revendications 1 a 9, caracterise en ce qu'il contient 7-10 10 %

Cr et 0, 5- 3% Wb Un Baler pptihesionrune qurliohtiue sl reverdicatione hdi acarastsnss, encearapie fakaquangits

en ce qui;| cioteld darparbeney lagpajayre partio des_rarkureis étantzdleg garburescdudypeUMG stfided enym §196:20

des reveffdi cath em@'umeadeﬂéferwwee&rqté%l%ewe'eme;u Il ne contient 15 quo

des inpuretes accidentelles de W 13. Un acier a outil selon une quel conque

des revendi4nePrishe | a 12, caracteri 36 en ce qu il contient O, 2- 0,.9 %th

20 14. Un acier & outil sel on une ue ? reven |cat| ons

caract W s5" eﬁu’ "Eigf rungs f{’ Q‘é" "“t FF“9§%?“8n
une quel t'%anuste wird, rc?ﬁe l‘eghﬁz A l%l!ereu YOgeCIYIsc P E)e; He n}
total e de cartg gsti/ % e' g 8 ' e 1 % s w'c °
typs MC, s’ el Qiesen \¢v§% IS% r QﬁerVRa rl\ﬁ&)ﬁl%ng% §e|r?t
12 % en vol UMga; ARS RbiC vdhitni lc\ﬁ{ 955@5‘95@% &1 éoﬁrlln s%ﬁ und Ubnge

Veer kzeuggd ahl @i freifi BTl er Schl ag- Abnutzungs estig-

pul ver-netal | urgi sc urch Konsol i di erung von Metal | pul ver zu ei ner d| cht en
St rukt ur heg, gaven@éuhtht nah IafisprdA 8 HaBfcti®kenEsidhhdt Hag br 3 d@Bvehtndiol gende

chem sche Zusanmensetzung in Gew chtsprozent aufweist: 1 - 2,5%C, 0,1 - 2%
Si ,\'/max. 0, 8%odrkz8ugdtahl naHoAMpruch 2 Sdadurdhl §ékérinzeidiibet, dad W.S%)Gnthé‘.l% Wund 3 -
7%V, wokel bis zur Halfte der Vanadi unmenge durch die 1,5-fache N obnenge

erset zt seif Werkzeugstahl nach Anspruch 2, dadurch gekennzeichnet, deﬁ er 1,2 - 1,8% C enthilt.
5. Werkzeugstahl nach Anspruch 4, dadurch gekennzeichnet, daB er etwa 4% V und etwa 1,5% C enthélt.
45 8. Werkzeugstahi nach Anspruch 4, dadurch gekennzeichnet, daf das V/C-Verhiltnis = 2,8 - 3,7 ist.
7. Woerkzeugstahl nach Anspruch 6, dadurch gekennzeichnet, dag das V/C-Verhditnis = 3,0 - 3,5 ist.
8. Werkzeugstahi nach Anspruch 1, dadurch gekennzeichnet, daB er 5 - 7% V enthilt.
” 8. Woerkzeugstahl nach Anspruch 8, dadurch gekennzeichnet, das er 1,5 - 2,3% C enthilt.
10. Werkzeugstahl nach einem der Anspriiche 1 bis 9, dadurch gekennzeichnet, daB er 7 - 10% Cr und 0,5
- 3% Mo enthalt.
55

11. Werkzeugstahl nach Anspruch 10, dadurch gekennzsichnet, daB er 1 - 2% Mo enthéit.

12. Werkzeugstahl nach einem der Anspriliche 1 bis 11, dadurch gekennzeichnet, daB er nur unwesentliche
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kann und worin das V/C Verhdl tnis Zvi schen 2,5 und 3,7 bet{/ig W’
der Rest Eisen und Cbrige 35 Ver unr ei ni gungen | et. "h“m,”l"l
nach Anspruch 1, dadurch gekennzei cEBR@t2754v8Bér 3 - 5% V ent hal

Wer kzeugst ahl nach Anspruch 2, dadurch gekennzeichnet, daB er 1 - 1 5% C

enthflt. 40 4 Wer kzeugst nach Anspr uch 2, dadurch gekennzei chnet, daB
orilk, 2 - 1, 8o4/RUnESipigHRpen an °"W§’rﬂ?§‘é gstahl nach Anspruch 4, dadurch

gekennzoi chpe V und 5%.C ent h~| t .
er kzeugst 2'% ‘Vag@%@sz\%s o e e U e o 2 -0 e
VIG Verhal tnis = 3,7 1 st 7 er kzeugst ahl nach Anspruch 6, dadurch

k IS T30 -
nach Anspr Lahe kgﬁﬁﬁé*‘“‘ﬁ ¥ sk e Bl T o 3. ol deéfﬁméh"ew%?”?;o e
Wer kzeugst ahl nach Anspruch 8, dadurch gekennzeichnet, daB er 1.5 - 2,3%C

erithal t. 10, Weridd éﬂ!ﬂ\ﬂ]&h loinBA @By ﬂsﬂ@éﬂedleﬁls %Rfugﬁrb%kdnnﬂcﬁne? daﬁi@Q'LﬁeQQntkohlen-

gekennzejoC hnetiofigdiviiSdich auf 5 18PAd8, Y -‘123’):{!1%&36}{ Redel deriﬁuph@ﬂ der Karbide aus
Wer kzeugst ahl kébiedh v MO-Typlbesdiéht. dadurc gekennzel chnet, daB or 1 - 2% Mo

enthalt. 12. Werkzeugstahl nach einem der AnsprUche 1 bis 1 1, dadurch
gekennzei chnet, daO er nur unwesentliche 6 " * 0,111/11H 11111 11111
111111 EP 0 275 47561 LM S Verunrei ni gungen
an Wl fram enthdlt 13. Werkzeugstahl nach einem der AnsprUche 1 bis 12,
dadurch gekennzei chnet, das er 0,2 - 0,9% M enthlt. 8 14. Werkzeugstah
nach ei nem der Ansprlche 1 bis 13, dadurch gekennzei chnet, dan er 0,5 -
1,5% Si enthgit. '16. Wer kzeugst ahl nach einem der Ansprlche 1 bis 14,
d%,erh gekennzei chnet,- dal 3 der Gesant kohl en- 10 stof fgehalt, sich auf

20 V1 -9% bevorzugt 5 - 12 Vol -%belluft, wobel der Hauptteil der
Kar bi de aus Kar bi den vom MC- Typ -besteht. 20 28 30 35 40 46 50 55 7
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