
FREZY PM; END MILLS PM



Przykøad zam•wienia; Example of order: Frez; Slot drill DIN 327-B 12 K PM HSS-E

 D[e8] d[ 8] I I! ! 
 6 6 8 36 52 
 7 10 10 40 60 
 8 10 11 40 61 
 9 10 11 40 61 
 10 10 13 40 63 
 11 12 13 45 70 
 12 12 16 45 73 
 14 12 16 45 73
 16 16 19 48 79

!" HSS-E #$!" HSS-E

·
·
·
·
·
·
·
·
·

Przykøad zam•wienia; Example of order: Frez; End mill DIN "##-$ 12 K-N PM HSS-E

 D["#!$] d[ 8] I I! ! %
 6 6 13 36 57 4
 7 10 16 40 66 4
 8 10 19 40 69 4
 9 10 19 40 69 4
 10 10 22 40 72 4
 11 12 22 45 79 4
 12 12 26 45 83 4
 14 12 26 45 83 4
 16 16 32 48 92 4

DIN !"#$% &' ())$* &$N

F+,-. /+-01,2134, 4567343$7-3834,' 9+:/91, <214,+=562, - 7>4./,? 456734.?;
E2@ ?166=' =>3+/ <21A,+=56 41/> =/+51B>/ =>529

!" HSS-E #$!" HSS-E

·
·
·
·
·
·
·
·
·

F+,-. /+-01,2134, C+<G34, @3 +349:4 25 40<=/. - 7>4./,? 456734.?;
S63/ @+166=' >,61756 H6</, 41/> =/+51B>/ =>529

%%%&fenes&'()&*+

FREZY; END MILLS

$% &'()*%+,( -%./:;(,;( :<=>,?*(.< ,%@-AB-;% > :<.;%@%)C ;,,<)C ,;D -%:%@E( : E%F(+;G
#>@ EC( &'();%+ >@B(@ :( .%=( E>>+& >H >EC(@ B;.(,&;>,& EC%, )>,E%;,(B ;, E%F+(I

DIN 327-B K

DIN "##-$ K-N



F+,-. /+-01,2134, 4567343$7-3834,' @8<B1, <214,+=562, - 7>4./,? 456734.?;
E2@ ?166=' 632B' <21A,+=56 41/> =/+51B>/ =>529

DIN ())$* &$M$N' ())$* L$N

F+,-. /+-01,2134, 4567343$7-3834,' 9+:/91, 3 3=/+-57> 7,2/+562.7> - 7>4./,? 456734.?;
E2@ ?166=' =>3+/' 7,2/,+$7<//12B 41/> =/+51B>/ =>529

Przykøad zam•wienia; Example of order: Frez; End mill DIN "##-$ 12 !-N PM HSS-E

 D["#!,] d[ 8] I I! ! %
 6 6 24 36 68 4
 7 10 30 40 80 4
 8 10 38 40 88 4
 9 10 38 40 88 4
 10 10 45 40 95 4
 11 12 45 45 102 4
 12 12 53 45 110 4
 14 12 53 45 110 4
 16 16 63 48 123 4

!" HSS-E #$!" HSS-E

·
·
·
·
·
·
·
·
·

Przykøad zam•wienia; Example of order: Frez; End mill DIN "##-$ 12 K-M-N PM HSS-E

 D["#!,] d[ 8] I I! ! %
 6 6 13 36 57 4
 7 10 16 40 66 4
 8 10 19 40 69 4
 9 10 19 40 69 4
 10 10 22 40 72 4
 11 12 22 45 79 4
 12 12 26 45 83 4
 14 12 26 45 83 4
 16 16 32 48 92 4

!" HSS-E #$!" HSS-E

·
·
·
·
·
·
·
·
·

FREZY; END MILLS

$% &'()*%+,( -%./:;(,;( :<=>,?*(.< ,%@-AB-;% > :<.;%@%)C ;,,<)C ,;D -%:%@E( : E%F(+;G
#>@ EC( &'();%+ >@B(@ :( .%=( E>>+& >H >EC(@ B;.(,&;>,& EC%, )>,E%;,(B ;, E%F+(I

DIN "##-$ K-M-N

DIN "##-$ !-N



 D["#!,] d[ 8] I I! ! %
 6 6 24 36 68 4
 7 10 30 40 80 4
 8 10 38 40 88 4
 9 10 38 40 88 4
 10 10 45 40 95 4
 11 12 45 45 102 4
 12 12 53 45 110 4
 14 12 53 45 110 4
 16 16 63 48 123 4

Przykøad zam•wienia; Example of order: Frez; End mill DIN "##-$ 12 !-M-N PM HSS-E

!" HSS-E #$!" HSS-E

Przykøad zam•wienia; Example of order: Frez; End mill DIN "##-$ 12 K-N& PM HSS-E

 D["#!,] d[ 8] I I! ! %
 10 10 22 40 72 4
 11 12 22 45 79 4
 12 12 26 45 83 4
 14 12 26 45 83 4
 16 16 32 48 92 4

%%%&fenes&'()&*+DIN ())$* L$M$N' ())$* &$NR

F+,-. /+-01,2134, 4567343$7-3834,' 9+:/91, @3 3G+:G91 -B+<G2,J - 7>4./,? 456734.?;
R3<B>12B ,2@ ?166=' =>3+/ 41/> =/+51B>/ =>529

!" HSS-E #$!" HSS-E

F+,-. /+-01,2134, 4567343$7-3834,' @8<B1, 3 3=/+-57> 7,2/+562.7> - 7>4./,? 456734.?;
E2@ ?166=' 632B' 7,2/,+$7<//12B 41/> =/+51B>/ =>529

FREZY; END MILLS

$% &'()*%+,( -%./:;(,;( :<=>,?*(.< ,%@-AB-;% > :<.;%@%)C ;,,<)C ,;D -%:%@E( : E%F(+;G
#>@ EC( &'();%+ >@B(@ :( .%=( E>>+& >H >EC(@ B;.(,&;>,& EC%, )>,E%;,(B ;, E%F+(I

DIN "##-$ !-M-N

DIN "##-$ K-N&



 D[-!,]  d[ 8] I ! %
 6 6 24 68 4
 8 10 38 88 4
 10 10 45 95 4
 12 12 53 110 4
 16 16 63 123 4

!" HSS-E #$!" HSS-E

·
·
·
·
·

F+,-. 456734, @3 ?5/+.7 - 7-38,? 9<61=/.? - 7>4./,? 456734.?;
%566 23=,@ 7.612@+1756 ,2@ ?166= H3+ @1,$=12912B 41/> =/+51B>/ =>529

DIN ())$* L$NR' K((O$%* & Q L$T

Przykøad zam•wienia; Example of order: Frez; End mill DIN 1""'-B$ 12 !-N PM 

 D[-!,]  d[ 8] I ! %
 6 6 13 57 4
 8 10 19 69 4
 10 10 22 72 4
 12 12 26 83 4
 16 16 32 92 4

!" HSS-E #$!" HSS-E

·
·
·
·
·

Przykøad zam•wienia; Example of order: Frez; End mill DIN "##-$ 12 !-N& PM HSS-E

 D["#!,] d[ 8] I I! ! %
 10 10 45 40 95 4
 11 12 45 45 102 4
 12 12 53 45 110 4
 14 12 53 45 110 4
 16 16 63 48 123 4

!" HSS-E #$!" HSS-E

F+,-. /+-01,2134, 4567343$7-3834,' @<B1, @3 3G+:G91 -B+<G2,J - 7>4./,? 456734.?;
R3<B>12B ,2@ ?166=' 632B 41/> =/+51B>/ =>529

odmiana kr•tka; ()ort type: DIN 1""'-B$ K-H-PM HSS-E

odmiana dø*+a; lon+ type: DIN 1""'-B$ !-H-PM HSS-E

FREZY; END MILLS

$% &'()*%+,( -%./:;(,;( :<=>,?*(.< ,%@-AB-;% > :<.;%@%)C ;,,<)C ,;D -%:%@E( : E%F(+;G
#>@ EC( &'();%+ >@B(@ :( .%=( E>>+& >H >EC(@ B;.(,&;>,& EC%, )>,E%;,(B ;, E%F+(I

DIN "##-$ !-N&



./0#&1,213/(#4-(%51#65+1#407-(69:'5;1.</&1,213(%<e/e<1)e65+1#6ee+

S01,952, =/56, =-.G93/2U7, V0+3=-934, PMW;
S12/,+,@ >1B>$=0,,@ =/,,6= V034@,+,@ PMW

FREZY PM; END MILLS PM

3(/=%959>e1%06/40)5?(@'>19514A>959>e;1B()*5/>#(91(C17e9<>9A1#6/e9A6 1 D0-/e#16/%5?(@'>195/4E<4>141FGG1>13H;1I/5* 1(C1FGG159<13H16((+#1<J/57>+>60

G65+1 */(#4-(%51 .3H21 */(<J-(%5951 "e#61 %1 */('e#>e1 )e65+J/A>>1 */(#4-=%1 *(*/4e41 /(4*0+59>e1 /(46(*>(9eA(1 #J/(%'51 A54e)1 +J71 %1 >99e"1 )e6(<4>e1 %(<:K1 A<4>e1 #407-(1
#60A9:'e1 </(7>901 J9>e)(L+>%>5":1 %06%(/4e9>e1 #>E1 <JL0' 1 4>5/e91 *>e/%(690' 1 %EA+>-=%&1 M5#6E*90)1 e65*e)1 */(<J-'">1 "e#61 /(4</579>59>e1 .)>e+e9>e21 >1 J40#-59>e1
</(79(4>5/9>#6eA(1*/(#4-J1(1"e<9(/(<9e"1#6/J-6J/4eK195#6E*9>e1#6(#(%59e1"e#61*/5#(%59>e1>4(#6560'49e1*(<1%0#(->)1 '>@9>e9>e)1!$$1N1!O$1H35K1%16e)*e/56J/4e1(-&1!P,$Q;
3(%<e/e<1)e65+1#6ee+1.3H21>#17e>9A1*/(<J'e<1>91)e65++J/A>'5+1*/('e##1(C1*(%<e/#16 /(JA 1*J+Re/>4>9A1#)e+6e<1/5%1)56e/>5+1%>6 1A5#1(/1>91(6 e/1)e6 (<1%>6 1%56e/K1% e/e1'((+>9A1
)(+e'J+e#1)5-e1>)*(##>7+e1'/e56>9A17>A1A/5>9#1(C1(/>A>95+1'5/7><e#&1MeS61#65Ae1(C1*/(<J'6>(91>#1*(%<e/>9A1.A/>9<>9A2159<1/e'e>R>9A1T9eUA/>9<e<1*(%<e/1561 ()(Ae9e(J#1#6/J'6J/eK1
6 e91>#1J#e<1>#(#656>'1*/e##>9A1J9<e/1 >A 1!$$N!O$1H351*/e##J/eK1>916e)*e/56J/e1'5&1!P,$Q&

D1 */40*5<-J1 %EA+>-=%1 #*>e-590' K1 %1 -(9%e9'"(95+90' 1 )e6(<5' 1 %06%5/459>5K1 4>5/951 %EA+>-51 )5":1 9>e/=%9()>e/901 /(4-?5<K1 /=L9e1 %0)>5U
/0K1 51 #65+1 *(#>5<51 *5#)(%56:1 #6/J-6J/E1 ./0#&1 !2&1 M56()>5#61 #65+e1 */(#4-(%e1 9>e1 )5":1 65->' 1 %5<K1 'e' J"e1 "e1 "e<9(/(<9(@V1 #-?5<J1 ' e)>'49eA(1 >1 #6/J-6J/01 ./0#&1 ,2;
3(%<e/e<1)e65+1#6ee+1.3H21(%>9A16(15**+0>9A1(C1'()*(#e<1*/(<J'6>(91*/('e##16 e015/e1' 5/5'6e/>4e<1701' e)>'5+1'(9#6>6J6>(9159<1#6/J'6J/e1 ()(Ae9e>601.</&,2&1W916 e1'5#e1(C1 >A 1
#*ee<1#6ee+#1>916 e1'(9Re96>(95+1*/(<J'6>(91)e6 (<#1'5/7><e1A/5>9#1 5Re1>9eXJ5+1<>#6/>7J6>(9K1<>Ye/e961<>)e9#>(9#K159<1#6ee+1>#1(C1*+0U#>)>+5/1#6/J'6J/e1.</&!2&1

Be' 016e1*(%(<J":K1Le1*/40145' (%59>J1*(/=%90%5+9e"1'>:A+>%(@'>1J40#-J"e1#>E1%>E-#4:16%5/<(@VK151*/4e416(1%0L#4:1(<*(/9(@V1951@'>e/59>e;
Z e#e1Ce56J/e#1AJ5/596ee1A/e56e/1<J'6>+>60159<1 >A e/1 5/<9e##1(C1*(%<e/e<1)e65+K159<16 /(JA 16 e157(Re1A/e56e/157/5#>(9U/e#>#6>9A&

,ø•wne zalety (tali (zy.kotn/0y0) pro(zkowy0) PM;
4)e mo(t important ad5anta+e( of powdered metal )i+) (peed (teel( PM:

·  %0L#4516%5/<(@V1(/541(<*(/9(@V1951@'>e/59>e;1
1 A/e56e/1 5/<9e##159<157/5#>(91/e#>#6>9A

·  %0#(-51%06/40)5?(@V1951@'>#-59>e;
1  >A 17e9<>9A1#6/e9A6 159<1e<Ae1' >**>9A1/e#>#659'e

·  4%>E-#4(901(-/e#16/%5?(@'>1(#6/451>1(<*(/9(@V1951%0-/J#4e9>51-/5%E<4>169:'0' ;
1 >9'/e5#e<1e<Ae1<J/57>+>601*e/>(<

·  <(#-(95?515+6e/9560%51<+51%EA+>-51#*>e-59eA(K1*/401(7/=7'e1%1)5?(1#460%90)1J-?5<4>e1\^3M1.(7/57>5/-51U1J' %061U1*/4e<)>(61U195/4E<4>e2;
1 eS'e++e9615+6e/956>Re1C(/16((+#1 5Re17e>9A1J#e<1>91)5' >9>9A1(C16(JA e9e<1)56e/>5+#1(C1_ONP$1F`B1>915//59Ae)e9619(U%5//596>9A1#6>Y9e##1HF\Z1.)5' >9eU (+<e/U(7"e'6U6((+211

De%9E6/49e1*/=701*/5':1*/4e*/(%5<4(9e1C/e45)>1%0-(9590)>14e1#65+>1#407-(69:'e"1*/(#4-(%e"13HK1%0-545?01*(95<1!$$a1%4/(#616/%5?(@'>1%4A+E<e)195/4E<4>51%0-(959eA(1
41FGG1*/40145' (%59>J1"e<95-(%0' 1*5/5)e6/=%1(7/=7->1>160)1#5)0)1)56e/>5+e1(7/57>590)&K
W96e/95+1%(/-16e#6#1/e5+>4e<1%>6 1*(%<e/e<1)e65+1 >A 1#*ee<1#6ee+13HK1*/(Re<1(Re/1!$$a1>9'/e5#e1(C1<J/57>+>601>91/e+56>(916(16((+1(C1FGG1%>6 1-ee*>9A1eXJ5+1)5' >9>9A1*5/5)e6e/#1
59<16 e1#5)e1)5' >9e<1)56e/>5+&

./0#&1!21Q(9%e9'"(95+951#65+1#407-(69:'5;1.</&1!21B(9Re96>(95+1 >A 1#*ee<1#6ee+1

%%%&fenes&'()&*+


