Rotative tooling
j in monobleck versions

W /x

parts

NF Edition part 1 UK 2012



square - and ballnose applications

edge land, radius and drill point applications

formulas and calculations for:
drilling
boring

reaming

milling

—




Workpiece materials

Aluminium wrought alloys Rm < 250 N/mm?2

Workpiece material number
3.0255
3.0280
3.0515
3.3292
3.3315
3.3535
3.3547
3.3555

DIN description
Al99.5

Al99.8

GAI995
GDAIMg9
AlMg1

AlMg3

AlMg4, 5Mn
AlMg5

number

ught alloys Rm < 400 N/mm?2

DIN description
AIMgSiPb
AlCuMgl
AlCuMg?2
GAICu4TiMg
AlCuMgPb
AICuBiPb
GAICu5Ni1,5
AlMgSi1
AlMgSi0,5
GAIMg3
AlZnMgCu0,5

low abrasive Si < 12% and Rm < 300N/mm?2
DIN description
GAICuATi
GAISi5Cul
GAISi6Cu4
GAISi8Cu3
GDAISi9Cu3
GAISi11
GAISi5Mg
GAISi9Mg
GAISi10Mg

o




Worlkpiece materials ‘\v

low abrasive Si < 12% and Rm < 300N/mm?2

DIN description
GDAISi10Mg
GAISi10MgCu
GAISi12
GDAISI12
GAISi12Cu
SAISi12
GDAISIi12Cu
GAIMg3Si
GAIMg5Si
GAIMg5
GMgZn4SE1Zr1
GMgzZn5Th2zr1
MgSE3Zn2zr1
GMgTh3zZn2zr1
GMgAg3SE2Zr1
GMGAI8Zn1
GDMgAI4Si1
GDMgAI6Znl
GDMgAI6
GMgAI8zn1
GMgAI9zn1l
GAICu4TiMg
GAISi7Mg

rasive Si > 12% < 18%

description
ISi17Cu4
ISi21CuNiMg




Worlkpiece materials ﬂv

0

ription
Pb
b1,5
b1,5
Pb
b3
b2
Pb
nPb
nPb
nPb

IN description
uzZn5

uzZnl5
uzZn30
uzZn37
uzZn39Pb2
CuZni5Si4
uzZn37Al1
uZn40AI2
uZn40Al1
CuZn40Fe
KCuzZn38Al
CuZn35Al1
KCuzn37All1
CuZn34AI2
CuzZn25AI5
CuPb20Sn

CuCrF35
uCrZr




Worlkpiece materials ‘\v

on and Plastocarbon
, Lupolen and Hostalen

Bulitol, Durax, Harex and Resinol

nalen PP, Novolen and Hostalen PP
alen, Polystyrol and Styropor

alit, Mipolam, Opalon, Solves and Vinoflex




Application area tool types

Aluminium wrought alloys Rm < 250 N/mm?2

Drilling with solid carbide

812... 814... 818...
835... 840... 851...
881... 924... 950...

Drilling with inserts
6010... 6015... 6020...

Boring with inserts
TVA... 2TP... 1THF...

Reaming with solid carbide
R2... R2 2S... R3...

991...

Milling with solid carbide

241... 310... 311...
313... 512... 514...
722... 770... 800...
890... 1100... 1101...

Milling with inserts

1010... 1012... 1014...
1018... 1030... 1035...
1045... 1055... 1060...
1070... 1072... 1075...
1105... 1110... 1122...
2060... 2110... 2112...
2116... 2118... 2130...
2134... 2136... 2138...

3016...

833...
870...

1TAF...

990...

312...
700...
870...
1102...

1016...
1040...
1064...
1095...
1132...
2114...
2132...
3012...



Rm < 400 N/mm?2

2ition area tool types

818...
851...
950...

6020...

1THF...

R2 2S...

311...
355...
512...
517...
643...
800...
1101...

1014...
1035...
1060...
1072...
1110...
2110...
2118...
2136...
5015T/5026T ...

833...
870...

1TAF...

990...

312...
356...
514...
518...
700...
870...
1102...

1016...
1040...
1060...
1075...
1122...
2112...
2130...
2138...
5045/5090...



n area tool types

rasive Si < 12% and Rm < 300 N/mm?

818...
834...
924...

6020...

1THF...

R3...
993...

311...
354...
362...
515...
522...
722...
890...

1014...
1035...
1060...
1075...
1122...
3012/3016...

820...
835...
950...

6025...

1TAF...

990...

312...
356...
363...
516...
524...
770...
1100...

1016...
1040...
1064...
1095...
1132...
5010/5040...



area tool types

o

rasive Si > 12% < 18% and Rm < 550 N/mm?2

818...
834...
924...

6020...

1THF...

R3...
993...

311...
354...
362...
515...
522...
722...
890...

1014...
1035...
1060...
1075...
1122...
3012/3016...

820...
835...
950...

6025...

1TAF...

990...

312...
356...
363...
516...
524...
770...
1100...

1016...
1040...
1064...
1095...
1132...
5010/5040...



ea tool types

818... 833...
851... 870...
950...

6020...

1THF... 1TAF...
R3... 990...
311... 312...
514... 700...
800... 870...
1101... 1102...
1040... 1045...
1064... 1070...
1095... 1105...
2112... 2114...
2130... 2132...

2138... 3012...




area tool types

818...
835...
924...
1025...

6020...
1THF...

R3...
993...

311...
355...
362...
515...
524...
770...
1100...

1014...
1035...
1060...
1075...
1122...
3012/3016...

820...
840...
950...

6025...

1TAF...

990...

312...
356...
363...
516...
643...
800...
1101...

1016...
1040...
1064...
1095...
1132...
5010/5040...






rea tool types

832...
840...
924...

6020...

1THF...

R3...
993...

311...
355...
362...
515...
524...
770...
1100...

1040...
1064...
1095...
1132...
2116...
2134...
3016...

833...
851...

1TAF...

990...

312...
356...
363...
516...
643...
800...
1101...

1045...
1070...
1105...
2110...
2118...
2136...
5010/5040...






40...
70...
33...
Bl ac
81...
12...
32...
34...K
34...L
35...
14...
18...
20...
025...
50...
60...

C tool types; universal

not coated / TiAIN
not coated / TiAIN
not coated / TiAIN
not coated / TiAIN
not coated / TiAIN
not coated / TiAIN
not coated / TiAIN
not coated / TiAIN
not coated / TiAIN
not coated / TiAIN
TIiAIN

TIiAIN

TIiAIN

TIiAIN

not coated

TIiAIN

TIiAIN

o




» 840 Series

] 840 Series
{:\E‘*) @ 0.80 - 3.00 mm for 4 x D drilling depth
b1 D2 2 cutting edges
~ e 140° attack angle; self centering
#&«E&E‘“ﬂ:_ —— 30° helix angle
.L.‘ B | DIN 6535 HA shank [h6]

b not coated - and TiAIN couting

:

Article number Article number D1 L2 D2 L1

not coated TiAIN coated

840 080 840 080 TiAIN 0.80 5.20 3.00 44
840 085 840 085 TiAIN 0.85 5.20 3.00 44
840 090 840 090 TiAIN 0.90 5.80 3.00 44
840 095 840 095 TiAIN 0.95 5.80 3.00 44
840 100 840 100 TiAIN 1.10 6.40 3.00 44
840 105 840 105 TiAIN 1.05 6.40 3.00 44
840 110 840 110 TiAIN 1.10 7.00 3.00 44
840 115 840 115 TiAIN 1.15 7.00 3.00 44
840 120 840 120 TiAIN 1.20 7.60 3.00 45
840 125 840 125 TiAIN 1.25 7.60 3.00 45
840 130 840 130 TiAIN 1.30 8.20 3.00 45
840 135 840 135 TiAIN 1.35 8.20 3.00 45
840 140 840 140 TiAIN 1.40 8.80 3.00 46
840 145 840 145 TiAIN 1.45 8.80 3.00 46
840 150 840 150 TiAIN 1.50 9.40 3.00 46
840 155 840 155 TiAIN 1.55 9.40 3.00 46
840 160 840 160 TiAN 1.60 10.0 3.00 47
840 165 840 165 TiAIN 1.65 10.0 3.00 47
840 170 840 170 TiAIN 1.70 10.6 3.00 47
840 175 840 175 TIiAIN 1.75 10.6 3.00 47
840 180 840 180 TiAIN 1.80 11.2 3.00 48
840 185 840 185 TiAIN 1.85 11.2 3.00 48
840 190 840 190 TiAIN 1.90 11.8 3.00 48
840 195 840 195 TiAIN 1.95 11.8 3.00 48
840 200 840 200 TiAIN 2.00 12.4 3.00 55
840 205 840 205 TiAIN 2.05 12.4 3.00 55
840 210 840 210 TiAIN 2.10 13.0 3.00 55
840 215 840 215 TiAIN 2.15 13.0 3.00 55
840 220 840 220 TiAIN 2.20 13.6 3.00 56
840 225 840 225 TiAIN 2.25 13.6 3.00 56
840 230 840 230 TiAIN 2.30 14.2 3.00 56
840 235 840 235 TiAIN 2.35 14.2 3.00 56
840 240 840 240 TiAIN 2.40 14.6 3.00 57




S * 840 Series
] 840 Series
G - @ 0.80 - 3.00 mm for 4 x D drilling depth
b1 D2 2 cutting edges
140° attack angle; self centering
#ﬁ&ﬂ:ﬁ _— 30° helix angle
L2 E | DIN 6535 HA shank [h6]
- b not coated - and TiAIN coating
: || EIEIEE]
Article number Article number D1 L2 D2 L1
not coated TiAIN coated
840 245 840 245 TiAIN 2.45 14.6 3.00 57
840 250 840 250 TiAIN 2.50 15.2 3.00 57
840 255 840 255 TiAIN 2.55 15.2 3.00 57
840 260 840 260 TiAIN 2.60 15.8 3.00 58
840 265 840 265 TIiAIN 2.65 15.8 3.00 58
840 270 840 270 TiAIN 2.70 16.4 3.00 58
840 275 840 275 TiAIN 2.75 16.4 3.00 58
840 280 840 280 TiAIN 2.80 17.0 3.00 60
840 285 840 285 TIiAIN 2.85 17.0 3.00 60
840 290 840 290 TiAIN 2.90 17.6 3.00 60
840 295 840 295 TIiAIN 2.95 17.6 3.00 60
840 300 840 300 TiAIN 3.00 18.0 3.00 60
Machining example
Workpiece: flange
Material: brass Cuzn15 E
Operation: hole @ 2.5 mm; drilling depth 6.0 mm
Machining center: horizontal
Adapter: SK40 MAS-BT/JIS to ER20 collet
Coolant: 8% emulsion
Tool: 840 250 TiAIN
Cutting speed Vc / revs. n: Vc =70.0 m/min/n=8917 r.p.m.

Feed rate fn and Vf: fn = 0.1 mm and Vf = 892 mm/min



» 870 Series

] 870 Series
{:\E‘*) @ 0.80 - 3.00 mm for 7 x D drilling depth
b1 D2 2 cutting edges
~ e 140° attack angle; self centering
#&«E&E‘“ﬂ:_ —— 30° helix angle
.L.‘ B | DIN 6535 HA shank [h6]

b not coated - and TiAIN coated

:

Article number Article number D1 L2 D2 L1

not coated TiAIN coated

870 080 870 080 TiAIN 0.80 6.8 3.00 45
870 085 870 085 TiAIN 0.85 6.8 3.00 45
870 090 870 090 TiAIN 0.90 7.6 3.00 45
870 095 870 095 TiAIN 0.95 7.6 3.00 45
870 100 870 100 TiAIN 1.10 8.4 3.00 46
870 105 870 105 TiAIN 1.05 8.4 3.00 46
870 110 870 110 TiAIN 1.10 9.2 3.00 46
870 115 870 115 TiAIN 1.15 9.2 3.00 46
870 120 870 120 TiAIN 1.20 11.3 3.00 49
870 125 870 125 TiAIN 1.25 11.3 3.00 49
870 130 870 130 TiAIN 1.30 12.2 3.00 49
870 135 870 135 TiAIN 1.35 12.2 3.00 49
870 140 870 140 TiAIN 1.40 13.1 3.00 50.5
870 145 870 145 TiAIN 1.45 13.1 3.00 50.5
870 150 870 150 TiAIN 1.50 13.5 3.00 50.5
870 155 870 155 TiAIN 1.55 13.5 3.00 50.5
870 160 870 160 TiAN 1.60 14.9 3.00 52
870 165 870 165 TiAIN 1.65 14.9 3.00 52
870 170 870 170 TiAIN 1.70 15.8 3.00 52
870 175 870 175 TiAIN 1.75 15.8 3.00 52
870 180 870 180 TiAIN 1.80 16.7 3.00 53.5
870 185 870 185 TiAIN 1.85 16.7 3.00 53.5
870 190 870 190 TiAIN 1.90 17.6 3.00 53.5
870 195 870 195 TiAIN 1.95 17.6 3.00 53.5
870 200 870 200 TiAIN 2.00 18.5 3.00 61.5
870 205 870 205 TiAIN 2.05 18.5 3.00 61.5
870 210 870 210 TiAIN 2.10 19.4 3.00 61.5
870 215 870 215 TiAIN 2.15 19.4 3.00 61.5
870 220 870 220 TiAIN 2.20 20.3 3.00 63
870 225 870 225 TiAIN 2.25 20.3 3.00 63
870 230 870 230 TiAIN 2.30 21.2 3.00 63
870 235 870 235 TiAIN 2.35 21.2 3.00 63
870 240 870 240 TiAIN 2.40 22.1 3.00 64.5




n ;
b « 870 Series
] 870 Series
f:%) @ 0.80 - 3.00 mm for 7 x D drilling depth
D1 D2 2 cutting edges
) 140° attack angle; self centering
#ﬁ?&s@“ : —-—-—-} 30° helix angle
L2 ) | DIN 6535 HA shank [h6]
L1
b not coated - and TiAIN coating
|2 EEEE]

Article number Article number D1 L2 D2 L1

not coated TiAIN coated

870 245 870 245 TiAIN 2.45 22.1 3.00 64.5
870 250 870 250 TiAIN 2.50 23.0 3.00 64.5
870 255 870 255 TiAIN 2.55 23.0 3.00 64.5
870 260 870 260 TiAIN 2.60 23.9 3.00 66
870 265 870 265 TiAIN 2.65 23.9 3.00 66
870 270 870 270 TiAIN 2.70 24.8 3.00 66
870 275 870 275 TiAIN 2.75 24.8 3.00 66
870 280 870 280 TiAIN 2.80 25.7 3.00 67.5
870 285 870 285 TiAIN 2.85 25.7 3.00 67.5
870 290 870 290 TiAIN 2.90 26.9 3.00 67.5
870 295 870 295 TiAIN 2.95 26.9 3.00 67.5
870 300 870 300 TiAIN 3.00 27.2 3.00 67.5

Machining example

Workpiece: hydraulic controlblock 5

Material: AlMgSil

Operation: hole @ 2.8 mm; drilling depth 14.0 mm

Method: pre centering with 142° drill point and in steps towards total drilling depth [1xD]
Machining: horizontal

Adapter: SK40 MAS-BT/JIS to hydraulic chuck

Coolant: 8% emulsion

Tool: 870 280

Cutting speed Vc / revs. n: Ve =85.0 m/min/n=9670 r.p.m.

Feed rate fn and Vf: fn =0.045 mm and Vf = 435 mm/min



3 * 833 Series
833 Series [central coolant channels]
: S @ 1.00 - 2.90 mm for 3 x D drilling depth
b1 D2 2 cutting edges
~ e 140° attack angle; self centering
#&«Eﬁ“ﬂf —-—-—-} 30° helix angle
.L.‘ ks | DIN 6535 HA shank [h6]
- b not coated - and TiAIN coating
s B B EIEIEE]
Article number Article number D1 L2 D2 L1
not coated TiAIN coated [+0.004]
833 0100 833 0100 TIAIN 1.00 6 3.00 55
833 0110 833 0110 TIAIN 1.10 9 3.00 55
833 0120 833 0120 TIAIN 1.20 9 3.00 55
833 0125 833 0125 TIAIN 1.25 9 3.00 55
833 0130 833 0130 TIAIN 1.30 9 3.00 55
833 0135 833 0135 TIAIN 1.35 9 3.00 55
833 0140 833 0140 TiIAIN 1.40 9 3.00 55
833 0145 833 0145 TIAIN 1.45 9 3.00 55
833 0150 833 0150 TiIAIN 1.50 9 3.00 68
833 0160 833 0160 TiIAIN 1.60 12 3.00 68
8330170 833 0170 TiIAIN 1.70 12 3.00 68
833 0180 833 0180 TiIAIN 1.80 12 3.00 68
833 0190 833 0190 TiIAIN 1.90 12 3.00 68
833 0200 833 0200 TiIAIN 2.00 12 3.00 74
833 0210 833 0210 TiIAIN 2.10 15 3.00 74
833 0220 833 0220 TiIAIN 2.20 15 3.00 74
833 0230 833 0230 TiAN 2.30 15 3.00 74
833 0240 833 0240 TiIAIN 2.40 15 3.00 74
833 0250 833 0250 TiIAIN 2.50 15 3.00 81
833 0260 833 0260 TiIAIN 2.60 16 3.00 81
833 0270 833 0270 TiIAIN 2.70 16 3.00 81
833 0280 833 0280 TiIAIN 2.80 16 3.00 81
833 0290 833 0290 TiIAIN 2.90 16 3.00 81
Machining example
Workpiece: rotor cap 3
Material: G AlISi5Cul
Operation: hole @ 2.0 mm; drilling depth 5.0 mm
Machining center: vertical
Adapter: HSK 63 A to shrink fit chuck
Coolant: 8% emulsion; 20 bar presure
Tool: 833 0200 TiAIN
Cutting speed Vc / revs. n: Vc =62.8 m/min/n = 10000 r.p.m. E

Feed rate fn and Vf: fn = 0.07 mm and Vf =700 mm/min



3 * 851 Series
851 Series [central coolant channels]
: S @ 1.00 - 2.90 mm for 5 x D drilling depth
b1 D2 2 cutting edges
~ e 140° attack angle; self centering
#&«Eﬁ“ﬂf —-—-—-} 30° helix angle
.L.‘ ks | DIN 6535 HA shank [h6]
= b not coated - and TiAIN coated
s B B EIEIEE]
Article number Article number D1 L2 D2 L1
not coated TiAIN coated [+0.004]
851 0100 851 0100 TiIAIN 1.00 8 3.00 55
851 0110 851 0110 TIAIN 1.10 9 3.00 55
851 0120 851 0120 TiIAIN 1.20 9 3.00 55
851 0125 851 0125 TIAIN 1.25 9 3.00 55
851 0130 851 0130 TIAIN 1.30 9 3.00 55
851 0135 851 0135 TiIAIN 1.35 9 3.00 55
851 0140 851 0140 TiIAIN 1.40 9 3.00 55
851 0145 851 0145 TiIAIN 1.45 9 3.00 55
851 0150 851 0150 TiIAIN 1.50 9 3.00 68
851 0160 851 0160 TiIAIN 1.60 12 3.00 68
851 0170 851 0170 TiIAIN 1.70 12 3.00 68
851 0180 851 0180 TiIAIN 1.80 12 3.00 68
851 0190 851 0190 TiIAIN 1.90 12 3.00 68
851 0200 851 0200 TiIAIN 2.00 12 3.00 74
851 0210 851 0210 TiIAIN 2.10 15 3.00 74
851 0220 851 0220 TiIAIN 2.20 15 3.00 74
851 0230 851 0230 TiAN 2.30 15 3.00 74
851 0240 851 0240 TiIAIN 2.40 15 3.00 74
851 0250 851 0250 TiIAIN 2.50 15 3.00 81
851 0260 851 0260 TiIAIN 2.60 16 3.00 81
851 0270 851 0270 TiIAIN 2.70 16 3.00 81
851 0280 851 0280 TiIAIN 2.80 16 3.00 81
851 0290 851 0290 TiIAIN 2.90 16 3.00 81
Machining example
Workpiece: cover plate 3
Material: G AlSi11
Operation: hole @ 2.6 mm; drilling depth 11.0 mm
Machining center: vertical
Adapter: HSK 63 A to hydraulic chuck
Coolant: 8% emulsion; 20 bar presure
Tool: 851 0260 TiAIN
Cutting speed Vc / revs. n: Vc = 65.3 m/min/n = 8000 r.p.m. E

Feed rate fn and Vf: fn = 0.08 mm and Vf = 640 mm/min



S * 881 Series
881 Series [central coolant channels]
i S @ 1.00 - 2.90 mm for 8 x D drilling depth
b1 D2 2 cutting edges
~ e 140° attack angle; self centering
#&«Eﬁ“ﬂf —-—-—-} 30° helix angle
.L.‘ ks | DIN 6535 HA shank [h6]
= b not coated - and TiAIN coated
s B B EIEIEE]
Article number Article number D1 L2 D2 L1

not coated TiAIN gecoat [+0.004]
881 0100 881 0100 TIAIN 1.00 11 3.00 55
881 0110 881 0110 TIAIN 1.10 17 3.00 55
881 0120 881 0120 TIAIN 1.20 17 3.00 55
881 0125 881 0125 TIAIN 1.25 17 3.00 55
881 0130 881 0130 TIAIN 1.30 17 3.00 55
881 0135 881 0135 TiIAIN 1.35 17 3.00 55
881 0140 881 0140 TiIAIN 1.40 17 3.00 55
881 0145 881 0145 TiIAIN 1.45 17 3.00 55
881 0150 881 0150 TiIAIN 1.50 17 3.00 68
881 0160 881 0160 TiIAIN 1.60 22 3.00 68
881 0170 881 0170 TIAIN 1.70 22 3.00 68
881 0180 881 0180 TiIAIN 1.80 22 3.00 68
881 0190 881 0190 TiIAIN 1.90 22 3.00 68
881 0200 881 0200 TiIAIN 2.00 22 3.00 74
881 0210 881 0210 TiIAIN 2.10 28 3.00 74
881 0220 881 0220 TiIAIN 2.20 28 3.00 74
881 0230 881 0230 TiAN 2.30 28 3.00 74
881 0240 881 0240 TiIAIN 2.40 28 3.00 74
881 0250 881 0250 TiIAIN 2.50 28 3.00 81
881 0260 881 0260 TiIAIN 2.60 32 3.00 81
881 0270 881 0270 TiIAIN 2.70 32 3.00 81
881 0280 881 0280 TiIAIN 2.80 32 3.00 81
881 0290 881 0290 TiIAIN 2.90 32 3.00 81

Machining example

Workpiece: housing 3 cﬁrjrir_dﬁ_—__;;

Material: G AlMg5Si

Opertion: hole @ 1.5 mm; drilling depth 11.0 mm; pre centering with 142° drill point

Machining center: horizontal

Adapter: HSK 63 A to shrink fit chuck

Coolant: 8% emulsion; 40 bar presure

Tool: 881 0150

Cutting speed Vc / revs. n: Vc =56.5 m/min/n = 12000 r.p.m.

Feed rate fn and Vf: fn = 0.055 mm and Vf = 660 mm/min



S * 812 Series
812 Series [central coolant channels]
i S @ 1.00 - 2.90 mm for 12 x D drilling depth
b1 D2 2 cutting edges
~ e 140° attack angle; self centering
#&«Eﬁ“ﬂf —-—-—-} 30° helix angle
.L.‘ ks | DIN 6535 HA shank [h6]
= b not coated - and TiAIN coated
2 |6 B EIEIEIE]
Article number Article number D1 L2 D2 L1

not coated TiAIN coated [+0.004]

812 1100 812 1100 TiAIN 1.00 15 3.00 55

812 1110 812 1110 TiAIN 1.10 23 3.00 55

812 1120 812 1120 TiAIN 1.20 23 3.00 55

812 1125 812 1125 TiAIN 1.25 23 3.00 55

812 1130 812 1130 TiAIN 1.30 23 3.00 55

812 1135 812 1135 TiAIN 1.35 23 3.00 55

812 1140 812 1140 TiAIN 1.40 23 3.00 55

812 1145 812 1145 TiAIN 1.45 23 3.00 55

812 1150 812 1150 TiAIN 1.50 23 3.00 68

812 1160 812 1160 TiAIN 1.60 30 3.00 68

812 1170 812 1170 TiAIN 1.70 30 3.00 68

812 1180 812 1180 TiAIN 1.80 30 3.00 68

812 1190 812 1190 TiAIN 1.90 30 3.00 68

812 1200 812 1200 TiAIN 2.00 30 3.00 74

812 1210 812 1210 TiAIN 2.10 38 3.00 74

812 1220 812 1220 TiAIN 2.20 38 3.00 74

812 1230 812 1230 TiAN 2.30 38 3.00 74

812 1240 812 1240 TiAIN 2.40 38 3.00 74

812 1250 812 1250 TiAIN 2.50 38 3.00 81

812 1260 812 1260 TiAIN 2.60 44 3.00 81

812 1270 812 1270 TiAIN 2.70 44 3.00 81

812 1280 812 1280 TiAIN 2.80 44 3.00 81

812 1290 812 1290 TiAIN 2.90 44 3.00 81
Machining example
Material: G AlISil7Cu4 Tool: 840 250 TiAIN [3 x D version]
Operation: hole @ 2.5 mm; drilling depth 22.0 mm Revs. n: n =10190 r.p.m. Vc = 80 m/min
Machining center: horizontal Feed rate Vf: Vf =560 mm/min fz = 0.055 mm
Adapter: HSK 63 A to shrink fit chuck Tool: 812 250 TiAIN [12 x D version]
Coolant: 8% emulsion 50 bar presure Enter and leave [2xD] in the hole with 5% of the max. revs.
Tool: pre drilling 3 x D depth 840 250 TiAIN Revs. n: n =10190 r.p.m. Vc = 80 m/min

drilling to depth 812 250 TiAIN Feed rate Vf: Vf =356 mm/min fz = 0.035 mm



» 832 Series

?Q%?; 832 Series extra short version
R

@ 0.60 - 12.50 mm for 3 x D drilling depth

b1 m D2 3 cutting edges
-][— 120° attack angle; self centering

L2 30° helix angle
L1 cilindrical shank [h6]

not coated - and TiAIN coaed

EIEIE]

Article number Article number D1 L2 D2 L1

not coated TiAIN coated

832 0060 832 0060 TiAIN 0.60 3.5 0.60 21
832 0061-0067 832 0061-0067 TIiAIN 0.61-0.67 4 0.61-0.67 22
832 0068-0075 832 0068-0075 TiAIN 0.68-0.75 4.5 0.68-0.75 23
832 0076-0085 832 0076-0085 TiAIN 0.76-0.85 5 0.76-0.85 24
832 0086-0095 832 0086-0095 TiAIN 0.86-0.95 5.5 0.86-0.95 25
832 0096-0106 832 0096-0106 TiAIN 0.96-1.06 6 0.96-1.06 26
832 0107-0118 832 0107-0118 TiAIN 1.07-1.18 7 1.07-1.18 28
832 0119-0132 832 0119-0132 TiAIN 1.19-1.32 8 1.19-1.32 30
832 0133-0150 832 0133-0150 TiAIN 1.33-1.50 9 1.33-1.50 32
832 0151-0170 832 0151-0170 TiAIN 1.51-1.70 10 1.51-1.70 34
832 0171-0190 832 0171-0190 TiAIN 1.71-1.90 11 1.71-1.90 36
832 0191-0212 832 0191-0121 TiAIN 1.91-2.12 12 1.91-2.12 38
832 0213-0236 832 0213-0236 TiAIN 2.13-2.36 13 2.12-2.36 40
832 0237-0265 832 0237-0265 TIiAIN 2.37-2.65 14 2.37-2.65 43
832 0266-0300 832 0266-0300 TiAIN 2.66-3.00 16 2.66-3.00 46
832 0301-0335 832 0301-0335 TiAIN 3.01-3.35 18 3.01-3.35 49
832 0336-0375 832 0336-0375 TiAN 3.36-3.75 20 3.36-3.75 52
832 0376-0425 832 0376-0425 TiAIN 3.76-4.25 22 3.76-4.25 55
832 0426-0475 832 0426-0475 TIiAIN 4.25-4.75 24 4.25-4.75 58
832 0476-0530 832 0476-0530 TiAIN 4.76-5.30 26 4.76-5.30 62
832 0531-0600 832 0531-0600 TiAIN 5.31-6.00 28 5.31-6.00 66
832 0601-0670 832 0601-0670 TiAIN 6.01-6.70 31 6.01-6.70 70
832 0671-0750 832 0671-0750 TiAIN 6.71-7.50 34 6.71-7.50 74
832 0751-0800 832 0750-0800 TiAIN 7.51-8.00 37 7.51-8.00 79
832 0810-0850 832 0810-0850 TiAIN 8.10-8.50 37 8.10-8.50 79
832 0860-0950 832 0860-0950 TiAIN 8.60-9.50 40 8.60-9.50 84
832 0960-1000 832 0960-1000 TiAIN 9.60-10.00 43 9.60-10.00 89




» 832 Series

\L% 832 Series extra short version
(#
@ 0.60 - 12.50 mm for 3 x D drilling depth
b1 m D2 3 cutting edges
-][— 120° attack angle; self centering
L2 30° helix angle
L1

cilindrical shank [h6]

not coated - and TiAIN coated

EIEEE

Article number Article number D1 L2 D2 L1
not coated TiAIN coated

832 1010-1050 832 1010-1050 TiAIN 10.10-10.50 43 10.10-10.50 89
832 1060-1150 832 1060-1150 TiAIN 10.60-11.50 47 10.60-11.50 95
832 1160-1200 832 1160-1200 TiAIN 11.60-12.00 51 11.60-12.00 102
832 1210-1250 832 1210-1250 TiAIN 12.10-12.50 51 12.10-12.50 102

Machining example

Workpiece: engine block
Material: G AISi17Cu4

Operation: hole @ 8.5 mm; drilling depth 28.0 mm
Machining center: horizontal

Adapter: HSK 63 A to hydraulic chuck

Coolant: 8% emulsion 40 bar presure

Tool: 832 0850 TiAIN

Cutting speed Vc / Revs. n: Ve =80 m/min/n =2996 r.p.m.

Feed rate fn and Vf: fn =0.26 [z = 3] and Vf =778 mm/min



i
-

7 . 834K
. ?%

Series

TS

D2

L2

L1

EIEEE

Article number

not coated

834 0100K
834 0110K
834 0120-0130K
834 0140-0150K
834 0160-0170K
834 0180-0190K
834 0200-0210K
834 0220-0230K
834 0240-0260K
834 0270-0300K
834 0310-0330K
834 0340-0370K
834 0380-0420K
834 0430-0470K
834 0480-0530K
834 0540-0600K
834 0610-0670K
834 0680-0750K
834 0760-0800K
834 0810-0850K

Article number
TiAIN coated

834 0100K TiAIN
834 0110K TiAIN
834 0120-0130K TiAIN
834 0140-0150K TiAIN
834 0160-0170K TiAIN
834 0180-0190K TiAIN
834 0200-0210K TiAIN
834 0220-0230K TiAIN
834 0240-0260K TiAIN
834 0270-0300K TiAIN
834 0310-0330K TiAIN
834 0340-0370K TiAIN
834 0380-0420K TiAIN
834 0430-0470K TiAIN
834 0480-0530K TiAIN
834 0540-0600K TiAIN
834 0610-0670K TiAN
834 0680-0750K TiAIN
834 0760-0800K TiAIN
834 0810-0850K TiAIN

Machining example

Workpiece:
Material:

Operation:

Machining center:

Adapter:
Coolant:

Tool:

Cutting speed Vc / Revs. n:

Feed rate fn and Vf:

D1

1.00
1.10
1.20-1.30
1.40-1.50
1.60-1.70
1.80-1.90
2.00-2.10
2.20-2.30
2.40-2.60
2.70-3.00
3.10-3.30
3.40-3.70
3.80-4.20
4.30-4.70
4.80-5.30
5.40-6.00
6.10-6.70
6.80-7.50
7.60-8.00
8.10-8.50

834 Series short version
@ 1.00 - 8.50 mm for 3 x D drilling depth

3 ctting edges

140° attack angle; self centering

30° helix angle

cilindrical shank [h6]

not coated - and TiAIN coated

L2

10
10
12
12
12
13
14
16
18
20
22
24
26
28
31
34
37
37

D2

1.00
1.10
1.20-1.30
1.40-1.50
1.60-1.70
1.80-1.90
2.00-2.10
2.20-2.30
2.40-2.60
2.70-3.00
3.10-3.30
3.40-3.70
3.80-4.20
4.30-4.70
4.80-5.30
5.40-6.00
6.10-6.70
6.80-7.50
7.60-8.00
8.10-8.50

cilinder head
G AISi21CuNiMg

hole @ 6.3 mm; drilling depth 22.0 mm
horizontal

HSK 63 A to hydraulic chuck

8% emulsion 40 bar presure

834 0630K TiAIN

Ve =70 m/min/n = 3538 r.p.m.
fn=0.22 [z = 3] and Vf =778 mm/min

L1

30
30
30
30
38
38
38
38
44
44
50
50
54
61
61
66
72
72
83
83



X

» 834L Series

’ ??%\_ 834 Series long version
_l_ - @ 1.00 - 8.50 mm for 8 x D drilling depth
i D1 m D2 3 cutting edges
h -][— 140° attack angle; self centering
L2 30° helix angle
L1 cilindrical shank [h6]

not coated - and TiAIN coated

° EIEIE]

Article number Article number D1 L2 D2 L1

not coated TiAIN coated

834 0100L 834 0100L TiAIN 1.00 12 1.00 33

834 0110L 834 0110L TiAIN 1.10 14 1.10 38
834 0120-0130L 834 0120-0130L TiAIN 1.20-1.30 16 1.20-1.30 38
834 0140-0150L 834 0140-0150L TiAIN 1.40-1.50 18 1.40-1.50 38
834 0160-0170L 834 0160-0170L TiAIN 1.60-1.70 20 1.60-1.70 44
834 0180-0190L 834 0180-0190L TiAIN 1.80-1.90 22 1.80-1.90 44
834 0200-0210L 834 0200-0210L TiAIN 2.00-2.10 24 2.00-2.10 50
834 0220-0230L 834 0220-0230L TiAIN 2.20-2.30 27 2.20-2.30 54
834 0240-0260L 834 0240-0260L TiAIN 2.40-2.60 30 2.40-2.60 61
834 0270-0300L 834 0270-0300L TiAIN 2.70-3.00 33 2.70-3.00 61
834 0310-0330L 834 0310-0330L TiAIN 3.10-3.30 35 3.10-3.30 66
834 0340-0370L 834 0340-0370L TiAIN 3.40-3.70 39 3.40-3.70 72
834 0380-0420L 834 0380-0420L TiAIN 3.80-4.20 43 3.80-4.20 72
834 0430-0470L 834 0430-0470L TiAIN 4.30-4.70 47 4.30-4.70 83
834 0480-0530L 834 0480-0530L TiAIN 4.80-5.30 52 4.80-5.30 83
834 0540-0600L 834 0540-0600L TiAIN 5.40-6.00 57 5.40-6.00 92
834 0610-0670L 834 0610-0670L TiAN 6.10-6.70 63 6.10-6.70 104
834 0680-0750L 834 0680-0750L TiAIN 6.80-7.50 69 6.80-7.50 109
834 0760-0800L 834 0760-0800L TiAIN 7.60-8.00 75 7.60-8.00 117
834 0810-0850L 834 0810-0850L TiAIN 8.10-8.50 75 8.10-8.50 117

Maching example

Workpiece: hub bearing cap E
Material: G Cuzn37Al1
Operation: pre drilling with 142° drill point

hole @ 5.0 mm; drill depth 30.0 mm in steps from 3 x D to 1 x D
horizontal
HSK 63 A to shrink fit chuck

Machining center:
Adapter:

Coolant: 8% emulsion 40 bar presure
Tool: 834 0500L TiAIN

Ve =90 m/min/n =5732 r.p.m.

fn =0.18 [z = 3] and Vf = 1032 mm/min

Cutting speed Vc / Revs. n:
Feed rate fn and Vf:



835 Series long version
@ 0.70 - 8.50 mm for 8 x D drilling depth
2 cutting edges

a * 835 Series
120° attack angle
24° helix angle

(%
AL i
120° | \DJ_./ = \—\X;_:\a ----------- J&-_DZ
L2
I_ cilindrical shank [h6]

L1 not coated - and TiAIN coated

2 |6 B EIEIEIE]
Article number Article number D1 L2 D2 L1
not coated TiAIN coated

835 0070-0075 835 0070-0075 TiAIN 0.70-0.75 9 0.70-0.75 28
835 0076-0085 835 0076-0085 TiAIN 0.76-0.85 10 0.76-0.85 30
835 0086-0095 835 0086-0095 TiAIN 0.86-0.95 11 0.86-0.95 32
835 0096-0106 835 0096-0106 TiAIN 0.96-1.06 12 0.96-1.06 34
835 0107-0119 835 0107-0119 TiAIN 1.07-1.19 14 1.07-1.19 36
835 0120-0132 835 0120-0132 TiAIN 1.20-1.32 16 1.20-1.32 38
835 0133-0150 835 0133-0150 TiAIN 1.33-1.50 18 1.33-1.50 40
835 0151-0174 835 0151-0174 TiAIN 1.51-1.74 20 1.51-1.74 43
835 0175-0190 835 0175-0190 TiAIN 1.75-1.90 22 1.75-1.90 46
835 0191-0214 835 0191-0214 TiAIN 1.91-2.14 24 1.91-2.14 49
835 0215-0239 835 0215-0239 TiAIN 2.15-2.39 27 2.15-2.39 53
835 0240-0269 835 0240-0269 TiAIN 2.40-2.69 30 2.40-2.69 57
835 0270-0304 835 0270-0304 TiAIN 2.70-3.04 33 2.70-3.04 61
835 0305-0339 835 0305-0339 TiAIN 3.05-3.39 36 3.05-3.40 65
835 0340-0379 835 0340-0379 TIiAIN 3.40-3.79 39 3.41-3.79 70
835 0380-0424 835 0380-0424 TiAIN 3.80-4.24 43 3.80-4.24 75
835 0425-0479 835 0425-0479 TiAN 4.25-4.79 47 4.25-4.79 80
835 0480-0539 835 0480-0539 TiAIN 4.80-5.39 52 4.80-5.39 86
835 0540-0609 835 0540-0609 TiAIN 5.40-6.09 57 5.40-6.09 93
835 0610-0679 835 0610-0679 TIiAIN 6.10-6.79 63 6.10-6.79 101
835 0680-0759 835 0680-0759 TiAIN 6.80-7.59 69 6.80-7.59 109
835 0760-0809 835 0760-0809 TiAIN 7.60-8.09 75 7.60-8.09 117
835 0810-0850 835 0810-0850 TiAIN 8.10-8.50 75 8.10-8.50 117

Maching=ing center

CuNi30Mn1lFe E

pre drilling with 142° drill point
hole @ 6.8 mm; drill depth 36.0 mm in steps from 1.5 x D to 0.5 x D

Material:

Operation:

Machining center: vertical

Adapter: SK40 MAS BT/JIS A to hydraulic chuck
Coolant: 8% emulsion 20 bar presure
Tool: 835 0680

Cutting speed Vc / Revs. n: Vc =120 m/min/n = 5620 r.p.m.

Feed rate fn and Vf: fn = 0.14 and Vf = 787 mm/min



* 814 Series

814 Series long version
@ 1.0 - 20.0 mm for 5 x D drilling depth
D2 2 cutting edges

140° attack angle

30° helix angle
DIN 6535 HA shank [h6]

TiAIN coated
S| EN|E EE]
Article number D1 D2 L1 L2 Article number D1 D2 L1 L2
TiAIN coated TiAIN coated
814 010 00 1.0 3.0 55 10 814 041 00 4.1 6.0 74 36
814 011 00 1.1 3.0 55 12 814 042 00 4.2 6.0 74 36
814 012 00 1.2 3.0 55 12 814 043 00 4.3 6.0 74 36
814 013 00 1.3 3.0 55 12 814 044 00 4.4 6.0 74 36
814 014 00 1.4 3.0 55 12 814 045 00 4.5 6.0 74 36
814 015 00 1.5 3.0 55 12 814 046 00 4.6 6.0 74 36
814 016 00 1.6 3.0 55 16 814 047 00 4.7 6.0 74 36
814 017 00 1.7 3.0 55 16 814 048 00 4.8 6.0 82 44
814 018 00 1.8 3.0 55 16 814 049 00 4.9 6.0 82 44
814 019 00 1.9 3.0 55 16 814 050 00 5.0 6.0 82 44
814 020 00 2.0 3.0 57 16 814 051 00 51 6.0 82 44
814 021 00 2.1 3.0 57 21 814 052 00 5.2 6.0 82 44
814 022 00 2.2 3.0 57 21 814 053 00 5.3 6.0 82 44
814 023 00 2.3 3.0 57 21 814 054 00 54 6.0 82 44
814 024 00 2.4 3.0 57 21 814 055 00 55 6.0 82 44
814 025 00 2.5 3.0 57 21 814 056 00 5.6 6.0 82 44
814 026 00 2.6 3.0 57 21 814 057 00 5.7 6.0 82 44
814 027 00 2.7 3.0 57 21 814 058 00 5.8 6.0 82 44
814 028 00 2.8 3.0 57 21 814 059 00 5.9 6.0 82 44
814 029 00 29 3.0 57 21 814 060 00 6.0 6.0 82 44
814 030 00 3.0 6.0 66 28 814 061 00 6.1 8.0 91 53
814 031 00 3.1 6.0 66 28 814 062 00 6.2 8.0 91 53
814 032 00 3.2 6.0 66 28 814 063 00 6.3 8.0 91 53
814 033 00 3.3 6.0 66 28 814 064 00 6.4 8.0 91 53
814 034 00 3.4 6.0 66 28 814 065 00 6.5 8.0 91 53
814 035 00 35 6.0 66 28 814 066 00 6.6 8.0 91 53
814 036 00 3.6 6.0 66 28 814 067 00 6.7 8.0 91 53
814 037 00 3.7 6.0 66 28 814 068 00 6.8 8.0 91 53
814 038 00 3.8 6.0 74 36 814 069 00 6.9 8.0 91 53
814 039 00 3.9 6.0 74 36 814 070 00 7.0 8.0 91 53

814 040 00 4.0 6.0 74 36 814 071 00 7.1 8.0 91 53




* 814 Series

814 Series long version
@ 1.0 - 20.0 mm for 5 x D drilling depth
D2 2 cutting edges

140° attack angle

30° helix angle
DIN 6535 HA shank [h6]

TiAIN coated
S| EN|E EE]
Article number D1 D2 L1 L2 Article number D1 D2 L1 L2
TiAIN coated TiAIN coated
814 072 00 7.2 8.0 91 53 814 103 00 10.3 12.0 118 71
814 073 00 7.3 8.0 91 53 814 104 00 10.4 12.0 118 71
814 074 00 7.4 8.0 91 53 814 105 00 10.5 12.0 118 71
814 075 00 7.5 8.0 91 53 814 106 00 10.6 12.0 118 71
814 076 00 7.6 8.0 91 53 814 107 00 10.7 12.0 118 71
814 077 00 7.7 8.0 91 53 814 108 00 10.8 12.0 118 71
814 078 00 7.8 8.0 91 53 814 109 00 10.9 12.0 118 71
814 079 00 7.9 8.0 91 53 814 110 00 11.0 12.0 118 71
814 080 00 8.0 8.0 91 53 814 111 00 11.1 12.0 118 71
814 081 00 8.1 3.0 103 61 814 112 00 11.2 12.0 118 71
814 082 00 8.2 10.0 103 61 814 113 00 11.3 12.0 118 71
814 083 00 8.3 10.0 103 61 814 114 00 11.4 12.0 118 71
814 084 00 8.4 10.0 103 61 814 115 00 11.5 12.0 118 71
814 085 00 8.5 10.0 103 61 814 116 00 11.6 12.0 118 71
814 086 00 8.6 10.0 103 61 814 117 00 11.7 12.0 118 71
814 087 00 8.7 10.0 103 61 814 118 00 11.8 12.0 118 71
814 088 00 8.8 10.0 103 61 814 119 00 11.9 12.0 118 71
814 089 00 8.9 10.0 103 61 814 120 00 12.0 12.0 118 71
814 090 00 9.0 10.0 103 61 814 122 00 12.2 14.0 124 77
814 091 00 9.1 10.0 103 61 814 123 00 12.3 14.0 124 77
814 092 00 9.2 10.0 103 61 814 125 00 12.5 14.0 124 77
814 093 00 9.3 10.0 103 61 814 128 00 12.8 14.0 124 77
814 094 00 9.4 10.0 103 61 814 130 00 13.0 14.0 124 77
814 095 00 9.5 10.0 103 61 814 135 00 13.5 14.0 124 77
814 096 00 9.6 10.0 103 61 814 138 00 13.8 14.0 124 77
814 097 00 9.7 10.0 103 61 814 140 00 14.0 14.0 124 77
814 098 00 9.8 10.0 103 61 814 145 00 14.5 16.0 133 83
814 099 00 9.9 10.0 103 61 814 148 00 14.8 16.0 133 83
814 100 00 10.0 10.0 103 61 814 150 00 15.0 16.0 133 83
814 101 00 10.1 12.0 118 71 814 155 00 15.5 16.0 133 83

814 102 00 10.2 12.0 118 71 814 158 00 15.8 16.0 133 83




* 814 Series

814 Series long version
@ 1.0 - 20.0 mm for 5 x D drilling depth
D2 2 cutting edges

140° attack angle

30° helix angle
DIN 6535 HA shank [h6]

TiAIN coated
3| ENIEN| 73 CHYC A
Article number D1 D2 L1 L2
TiAIN coated

814 160 00 16.0 16.0 133 83

814 165 00 16.5 18.0 143 93

814 168 00 16.8 18.0 143 93

814 170 00 17.0 18.0 143 93

814 175 00 17.5 18.0 143 93

814 178 00 17.8 18.0 143 93

814 180 00 18.0 18.0 143 93

814 185 00 18.5 20.0 153 101

814 190 00 19.0 20.0 153 101

814 195 00 19.5 20.0 153 101

814 200 00 20.0 20.0 153 101
Machining example
Workpiece: flange
Material: G AISi7Mg 3
Operation: hole @ 14.0 mm; drilling depth 38.0 mm
Machining center: vertical
Adapter: SK40 MAS-BT/JIS hydraulic chuck
Coolant: 8% emulsion
Tool: 814.140.00
Cutting speed Vc / Revs. n: Ve =200.0 m/min/ n = 4950 r.p.m.

Feed rate fn and Vf: fn =0.4 mm and Vf = 1980 mm/min



» 818 Series

818 Series long version
@ 1.0 - 20.0 mm for 8 x D drill depth
2 cutting edges

140° attack angle

30° helix angle
DIN 6535 HA shank [h6]

TiAIN coated
Article number Article number D1 D2 L1 L2
TiAIN coated TiAIN coated
818 010 00 . . 818 041 00 4.1 6.0 81 43
818 011 00 . . 818 042 00 4.2 6.0 81 43
818 012 00 . . 818 043 00 4.3 6.0 81 43
818 013 00 . . 818 044 00 4.4 6.0 81 43
818 014 00 . . 818 045 00 4.5 6.0 81 43
818 015 00 . . 818 046 00 4.6 6.0 81 43
818 016 00 . . 818 047 00 4.7 6.0 95 57
818 017 00 . . 818 048 00 4.8 6.0 95 57
818 018 00 . . 818 049 00 4.9 6.0 95 57
818 019 00 . . 818 050 00 5.0 6.0 95 57
818 020 00 . . 818 051 00 51 6.0 95 57
818 021 00 . . 818 052 00 5.2 6.0 95 57
818 022 00 . . 818 053 00 5.3 6.0 95 57
818 023 00 . . 818 054 00 54 6.0 95 57
818 024 00 . . 818 055 00 55 6.0 95 57
818 025 00 . . 818 056 00 5.6 6.0 95 57
818 026 00 . . 818 057 00 5.7 6.0 95 57
818 027 00 . . 818 058 00 5.8 6.0 95 57
818 028 00 . . 818 059 00 5.9 6.0 95 57
818 029 00 . . 818 060 00 6.0 6.0 114 76
818 030 00 . . 818 061 00 6.1 8.0 114 76
818 031 00 . . 818 062 00 6.2 8.0 114 76
818 032 00 . . 818 063 00 6.3 8.0 114 76
818 033 00 . . 818 064 00 6.4 8.0 114 76
818 034 00 . . 818 065 00 6.5 8.0 114 76
818 035 00 . . 818 066 00 6.6 8.0 114 76
818 036 00 . . 818 067 00 6.7 8.0 114 76
818 037 00 . . 818 068 00 6.8 8.0 114 76
818 038 00 . . 818 069 00 6.9 8.0 114 76
818 039 00 . . 818 070 00 7.0 8.0 114 76

818 040 00 . . 818 071 00 7.1 8.0 114 76




» 818 Series

818 Series long series
@ 1.0-12.0 mm for 8 x D drill depth
D2 2 cutting edges

140° attack angle

30° helix angle
DIN 6535 HA shank [h6]

TiAIN coated
Article number D1 D2 L1 L2 Article number D1 D2 L1 L2
TiAIN coated TiAIN coated

818 072 00 7.2 8.0 114 76 818 103 00 10.3 12.0 162 114

818 073 00 7.3 8.0 114 76 818 104 00 10.4 12.0 162 114

818 074 00 7.4 8.0 114 76 818 105 00 10.5 12.0 162 114

818 075 00 7.5 8.0 114 76 818 106 00 10.6 12.0 162 114

818 076 00 7.6 8.0 114 76 818 107 00 10.7 12.0 162 114

818 077 00 7.7 8.0 114 76 818 108 00 10.8 12.0 162 114

818 078 00 7.8 8.0 114 76 818 109 00 10.9 12.0 162 114

818 079 00 7.9 8.0 114 76 818 110 00 11.0 12.0 162 114

818 080 00 8.0 8.0 114 76 818 111 00 11.1 12.0 162 114

818 081 00 8.1 10.0 142 95 818 112 00 11.2 12.0 162 114

818 082 00 8.2 10.0 142 95 818 113 00 11.3 12.0 162 114

818 083 00 8.3 10.0 142 95 818 114 00 11.4 12.0 162 114

818 084 00 8.4 10.0 142 95 818 115 00 11.5 12.0 162 114

818 085 00 8.5 10.0 142 95 818 116 00 11.6 12.0 162 114

818 086 00 8.6 10.0 142 95 818 117 00 11.7 12.0 162 114

818 087 00 8.7 10.0 142 95 818 118 00 11.8 12.0 162 114

818 088 00 8.8 10.0 142 95 818 119 00 11.9 12.0 162 114

818 089 00 8.9 10.0 142 95 818 120 00 12.0 12.0 162 114

818 090 00 9.0 10.0 142 95

818 091 00 9.1 10.0 142 95 .

818 092 00 9.2 10.0 142 95 - i

818 093 00 9.3 100 142 95 % %/ &

818 094 00 9.4 10.0 142 95 <

818 095 00 9.5 10.0 142 95 Machining example
Workpiece: hydraulic control block

818 096 00 96 100 142 % Material: G AISi9Mg 3

818 097 00 9.7 100 142 9 Operation 1: center drilling @ 8 mm with 924.080.00

818 098 00 9.8 10.0 142 95 Operation 2: drilling tp depth & 8 x 52 with 818.080.00

818 099 00 9.9 10.0 142 95 Machining center: horizontal

818 100 00 10.0 10.0 142 95  Adapter: HSK 63 A to hydraulic chuck

818 101 00 10.1 12.0 162 114 Coolant: 8% emulsion; 40 bar presure

818 102 00 10.2 12.0 162 114 Cutting speed Vc / Revs. n bij 1: V¢ =160 m/min/n = 6370 r.p.m.
Cutting speed Vc / Revs. n bij 2: Ve =100.0 m/min / n = 3980 r.p.m.
Feed rate fn and Vfon 1: fn = 0.14 mm en Vf = 892 mm/min

Feed rate fn and Vf on 2: fn = 0.11 mm en Vf = 438 mm/min



» 820 Series

820 Series long version

@ 1.0 - 16.0 mm for 12 x D drilling diepth
D2 2 cutting edges

140° attack angle

30° helix angle
DIN 6535 HA shank [h6]

TiAIN coated
Article number D1 D2 L1 L2 Article number D1 D2 L1 L2
TiAIN coated TiAIN coated
820 010 00 1.0 3.0 55 15 820 060 00 6.0 6.0 116 78
820 011 00 1.1 3.0 55 23 820 065 00 6.5 8.0 146 108
820 012 00 1.2 3.0 55 23 820 068 00 6.8 8.0 146 108
820 013 00 1.3 3.0 55 23 820 070 00 7.0 8.0 146 108
820 014 00 1.4 3.0 55 23 820 075 00 75 8.0 146 108
820 015 00 15 3.0 55 23 820 078 00 7.8 8.0 146 108
820 016 00 1.6 3.0 65 30 820 080 00 8.0 8.0 146 108
820 017 00 1.7 3.0 65 30 820 085 00 8.5 10.0 162 120
820 018 00 1.8 3.0 65 30 820 088 00 8.8 10.0 162 120
820 019 00 1.9 3.0 65 30 820 090 00 9.0 10.0 162 120
820 020 00 2.0 3.0 65 30 820 095 00 9.5 10.0 162 120
820 021 00 2.1 3.0 74 38 820 098 00 9.8 10.0 162 120
820 022 00 2.2 3.0 74 38 820 100 00 10.0 10.0 162 120
820 023 00 2.3 3.0 74 38 820 102 00 10.2 12.0 204 156
820 024 00 24 3.0 74 38 820 105 00 10.5 12.0 204 156
820 025 00 25 3.0 74 38 820 108 00 10.8 12.0 204 156
820 026 00 2.6 3.0 81 44 820 110 00 11.0 12.0 204 156
820 027 00 2.7 3.0 81 44 820 115 00 11.5 12.0 204 156
820 028 00 2.8 3.0 81 44 820 118 00 11.8 12.0 204 156
820 029 00 2.9 3.0 81 44 820 120 00 12.0 12.0 204 156
820 030 00 3.0 6.0 92 54 820 125 00 12.5 14.0 230 182
820 033 00 3.3 6.0 92 54 820 128 00 12.8 14.0 230 182
820 035 00 35 6.0 92 54 820 130 00 13.0 14.0 230 182
820 038 00 3.8 6.0 102 64 820 135 00 13.5 14.0 230 182
820 040 00 4.0 6.0 102 64 820 140 00 14.0 14.0 230 182
820 042 00 4.2 6.0 102 64 820 145 00 14.5 16.0 260 208
820 045 00 45 6.0 102 64 820 150 00 15.0 16.0 260 208
820 048 00 4.8 6.0 116 78 820 155 00 15.5 16.0 260 208
820 050 00 5.0 6.0 116 78 820 160 00 16.0 16.0 260 208

820 055 00 55 6.0 116 78
820 058 00 5.8 6.0 116 78




Machining example

Workpiece:

Material:

Operation 1:

Operation 2:

Machining center:

Adapter:

Coolant:

Cutting speed Vc / Revs. non 1:
Feed rate fn and Vf bij 1:

hydraulic valva housing

aluminium alloyed casting G-AlSi12Cu / 3.2583
pre drilling @ 12 x 40 mm with 814.120.00
drilling to depth @ 12 x 125 with 820.120.00
horizontal

HSK 100 A to hydraulic chuck

8% emulsion; 50 bar presure

Ve =120 m/min/n =3185 r.p.m.

fn = 0.26 mm and Vf = 828 mm/min

Positioning for operation 2 plus retracting from the hole after operation 2:

Toolchange:

Spindel revs.:

Entering the hole:

Initiate recommended cutting values:
Retracting from the hole:

Leaving the workpiece:

Tool:

Cutting speed Vc / Revs. non 2:

Feed rate fn and Vfon 2:

Pre-drilling

el

Drilling to depth

slow mode
400 r.p.m.

Vf =800 mm/min to 0,5 mm from bottom pre-drilled hole

drilling to depth [125 mm]

1
N
820 Series long version

@ 1.0 - 16.0 mm for 12 x D drilling depth
2 cutting edges

140° attack angle

30° helix angle

DIN 6535 HA shank [h6]

TiAIN coated

with recommended cutting values to depth of the pre-drilled hole

change to spindelrevs. 400 r.p.m. and feed rate Vf =800 mm/min

slow mode

Vc =65 m/min/n =1725r.p.m.

fn = 0.2 mm en Vf = 345 mm/min

Positioning for deep-drilling

Retract from the workpiece

e e ek
R




* 1025 Series

820 Series long version

@ 1.0 - 16.0 mm for 15 x D drilling depth
D2 2 cutting edges

140° attack angle

30° helix angle
DIN 6535 HA shank [h6]

TiAIN coated

Article number D1 D2 L1 L2 Article number D1 D2 L1 L2
TiAIN coated TiAIN coated
1025 010 00 1.0 3.0 60 20 1025 041 00 4.1 6.0 115 78
1025 011 00 1.1 3.0 60 22 1025 042 00 4.2 6.0 115 78
1025 012 00 1.2 3.0 60 24 1025 043 00 4.3 6.0 115 78
1025 013 00 1.3 3.0 60 25 1025 044 00 4.4 6.0 115 78
1025 014 00 1.4 3.0 60 27 1025 045 00 4.5 6.0 115 78
1025 015 00 1.5 3.0 60 27 1025 046 00 4.6 6.0 125 84
1025 016 00 1.6 3.0 65 32 1025 047 00 4.7 6.0 125 84
1025 017 00 1.7 3.0 65 32 1025 048 00 4.8 6.0 125 84
1025 018 00 1.8 3.0 65 35 1025 049 00 4.9 6.0 125 84
1025 019 00 1.9 3.0 65 35 1025 050 00 5.0 6.0 125 84
1025 020 00 2.0 3.0 65 35 1025 051 00 51 6.0 130 92
1025 021 00 2.1 3.0 75 40 1025 052 00 5.2 6.0 130 92
1025 022 00 2.2 3.0 75 40 1025 053 00 5.3 6.0 130 92
1025 023 00 2.3 3.0 75 40 1025 054 00 54 6.0 130 92
1025 024 00 2.4 3.0 75 45 1025 055 00 55 6.0 130 92
1025 025 00 2.5 3.0 75 45 1025 056 00 5.6 6.0 140 100
1025 026 00 2.6 3.0 80 48 1025 057 00 5.7 6.0 140 100
1025 027 00 2.7 3.0 80 48 1025 058 00 5.8 6.0 140 100
1025 028 00 2.8 3.0 80 50 1025 059 00 5.9 6.0 140 100
1025 029 00 29 3.0 80 50 1025 060 00 6.0 6.0 140 100
1025 030 00 3.0 3.0 100 60 1025 061 00 6.1 8.0 145 108
1025 031 00 3.1 6.0 100 60 1025 062 00 6.2 8.0 145 108
1025 032 00 3.2 6.0 100 60 1025 063 00 6.3 8.0 145 108
1025 033 00 3.3 6.0 100 60 1025 064 00 6.4 8.0 145 108
1025 034 00 3.4 6.0 100 60 1025 065 00 6.5 8.0 145 108
1025 035 00 35 6.0 100 60 1025 066 00 6.6 8.0 170 130
1025 036 00 3.6 6.0 108 68 1025 067 00 6.7 8.0 170 130
1025 037 00 3.7 6.0 108 68 1025 068 00 6.8 8.0 170 130
1025 038 00 3.8 6.0 108 68 1025 069 00 6.9 8.0 170 130
1025 039 00 3.9 6.0 108 68 1025 070 00 7.0 8.0 170 130

1025 040 00 4.0 6.0 108 68 1025 075 00 7.5 8.0 170 130




* 1025 Series

Article number
TiAIN coated

1025 078 00
1025 080 00
1025 085 00
1025 088 00
1025 090 00
1025 095 00
1025 098 00
1025 100 00
1025 102 00
1025 105 00
1025 108 00
1025 110 00

Maching example
Workpiece:
Material:

Operation 1:

Operation 2:

Machining center:

Adapter:

Coolant:

Cutting speed Vc/ Revs. non 1:

Feed rate fn and Vf on 1:

D1

7.8
8.0
8.5
8.8
9.0
9.5
9.8
10.0
10.2
10.5
10.8
11.0

D2 L1 L2
8.0 170 130
8.0 170 130

10.0 208 163
10.0 208 163
10.0 208 163
10.0 208 163
10.0 208 163
10.0 208 163
12.0 245 195
12.0 245 195
12.0 245 195

12.0 245 195
pre-drilling @ 8 x 30 mm

with 814.080.00

drilling to depth @ 8 x 110
with 1025.080.00

engine block
G-AlISi12Cu / 3.2583

horizontal

HSK 100 A to hydraulic chuck
8% emulsion; 50 bar presure

Vc =120 m/min / n = 4777 r.p.m.
fn = 0.2 and Vf = 955 mm/min

1025 Series long version
@ 1.0 - 16.0 mm for 15 x D drilling depth

D2 2 cutting edges

140° attack angle

30° helix angle

DIN 6535 HA shank [h6]

TiAIN coated
Article number D1 D2
TiAIN coated
1025 112 00 11.2 12.0
1025 115 00 11.5 12.0
1025 118 00 11.8 12.0
1025 120 00 12.0 12.0
1025 125 00 12.5 14.0
1025 130 00 13.0 14.0
1025 138 00 13.8 14.0
1025 140 00 14.0 14.0
1025 148 00 14.8 16.0
1025 150 00 15.0 16.0
1025 158 00 15.8 16.0
1025 160 00 16.0 16.0

L1 L2
245 195
245 195
245 195
245 195
280 230
280 230
280 230
280 230
310 260
310 260
310 260
310 260

Positioning for operation 2 plus retracting from hole after operation 2:

Tool change:
Spindelrevs.:

Entering the hole:

Initiate recommended cutting values:

Retract from hole:

Leaving the workpiece:

Tool change:

Cutting speed Vc / Revs. n bij 2:

Feed rate fn and Vf on 2:

slow mode

300 r.p.m.

Vf =800 mm/min untill

0,5 mm from bottom

pre-drilled hole

drilling to depth [125 mm]

with recommended cutting values
up till position [diepte]

van het voorgeboorde gat

back to spindelrevs. 300 r.p.m.
and feed rate Vf = 800 mm/min

slow mode

Vc =50 m/min /n=1990 r.p.m.
fn = 0.17 and Vf = 338 mm/min



- : -O Series

@ 950 Series
L2

M3.0 - 10.0 mm

02 E J[F I o1 3 cutting edges
e * 135° attack angle
» 30° helix angle

cilindrical shank [h6]

version; not coated

3| X[ ) 7 R A
Article number D1 D2 D3 x length L1 L2 M

not coated
950 030 09 6.0 6.0 25x9.0 66 28 M3
950 040 09 8.0 8.0 3.3x10.0 80 37 M4
950 050 09 10.0 10.0 4.2x13.0 89 43 M5
950 060 09 11.0 11.0 5.0x15.0 95 47 M6
950 080 09 15.0 15.0 6.8 x19.0 110 56 M8
950 100 09 18.0 18.0 8.5x23.0 123 62 M10

Machining example

Workpiece: flange

Material: G AlSill E

Operation: hole @ 18.0 x @ 8.5 mm [M10]

Machining center: vertical

Adapter: SK40 DIN 69871 A to collet ER32

Coolant: 8% emulsion

Tool: 950.100.09

Cutting speed Vc / Revs. n: Ve =100.0 m/min/n=1770 r.p.m.

Feed rate fn and Vf: fn = 0.24 mm en Vf = 425 mm/min



* 960 Series

L 960 Series
M3.0 - 16.0 mm

D2 H _____ ﬂim o1 2 cutting edges

140° attack angle

[ » 30° helix angle
DIN 6535 HA shank [h6]
version; TiAIN coated

Article number D1 D2 D3 x length L1 L2 M
TiAIN coated

960 030 00 3.4 6.0 25x8.8 66 20 M3
960 040 00 4.5 6.0 3.3x11.4 66 24 M4
960 050 00 5.5 6.0 4.2x13.6 66 28 M5
960 060 00 6.6 8.0 5.0x16.5 79 34 M6
960 080 00 9.0 10.0 6.8 x 21.0 89 47 M8
960 100 00 11.0 12.0 8.5x25.5 102 55 M10
960 120 00 14.0 14.0 10.2 x 30.0 107 60 M12
960 140 00 16.0 16.0 12.0x 34.5 115 65 M14
960 160 00 18.0 18.0 14.0x 38.5 123 73 M16

Machining example

Workpiece: spacer

Material: G Cuzn25AI5 E

Operation: hole for M16

Machining center: horizontal

Adapter: SK50 DIN 69871 A to hydraulic chuck
Coolant: 8% emulsion

Tool: 960.160.00

Cutting speed Vc / Revs. n: Ve =120.0 m/min/n=2730r.p.m.

Feed rate fn and Vf: fn =0.30 mm and Vf =819 mm/min



* 924 Series

924 Series
@ 3.0-20.0mm

2 cutting edges

n [ E—— E

142° attack angle

30° helix angle
cilindrical shank [h6]
version; not coated - and TiAIN coated

2 3 IS:

Article number Article number D1 D2 L1 L2

not coated TiAIN coated

924 030 09 924 030 00 3.0 3.0 38 8
924 040 09 924 040 00 4.0 4.0 50 10
924 050 09 924 050 00 5.0 5.0 50 13
924 060 09 924 060 00 6.0 6.0 57 13
924 080 09 924 080 00 8.0 8.0 63 19
924 100 09 924 100 00 10.0 10.0 66 20
924 120 09 924 120 00 12.0 12.0 73 22
924 160 09 924 160 00 16.0 16.0 82 24
924 200 09 924 200 00 20.0 20.0 92 30




W@M[m * Initial cutting values solid carbide drills

Vc = 30 - 300 m/min [micro drills]

fn for fn for fn for fn for fn for fn for
D<05 D<1.0 D<15 D<2.0 D<25 D<3.0
0.005 0.01 0.015 0.02 0.03 0.04
0.04 0.05 0.06 0.07 0.08 0.10

Vc = 200 - 450 m/min [standard drills]

fn for fn for fn for fn for fn for fn for
D<1.0 D<3.0 D<6.0 D <10.0 D < 16.0 D < 20.0
0.02 0.04 0.06 0.14 0.26 0.30
0.10 0.12 0.22 0.32 0.40 0.50

Ve = 20 - 250 m/min [micro drills]

fn for fn for fn for fn for fn for fn for
D<0.5 D<1.0 D<15 D<2.0 D<25 D<3.0
0.005 0.01 0.015 0.02 0.03 0.04
0.04 0.05 0.06 0.07 0.08 0.10

V¢ = 200 - 450 m/min [standard drills]

fn for fn for fn for fn for fn for fn for
D<1.0 D<3.0 D<6.0 D < 10.0 D < 16.0 D < 20.0
0.02 0.04 0.06 0.14 0.26 0.30
0.10 0.12 0.22 0.32 0.40 0.50

Ve = 20 - 200 m/min [micro drills]

fn for fn for fn for fn for fn for fn for
D<0.5 D<1.0 D<1.5 D<20 D<25 D<3.0
0.005 0.01 0.015 0.02 0.03 0.04
0.04 0.05 0.06 0.07 0.08 0.10

V¢ = 160 - 350 m/min [standard drills]

fn for fn for fn for fn for fn for fn for
D<1.0 D<3.0 D <6.0 D < 10.0 D < 16.0 D < 20.0
0.03 0.05 0.08 0.16 0.26 0.30
0.12 0.14 0.26 0.34 0.40 0.50
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. W@N[m _es solid carbide drills
L




olid carbide tool types;

22S...

1
universal “

not coated

not coated
not coated
not coated
not coated
TiAIN coated
TiAIN coated



H * R2 Series

R2 Series

@ 0.900 - 12.150 mm [+/-0.002]
3 - 6 cutting edges

45° T land

o2 | I b1

L2

L3

straigth chipflutes
cilindrical shank [h6]

version; not coated

L1

2 B IR EE]
Article number D1 D2 L1 L2 L3 Number of teeth

+/-0.002 z
R2 0900 6 - 1069 6 0.900 - 1.069 3 48 6 20 3
R2 1070 6 - 1569 6 1.070 - 1.569 3 48 6 20 3
R2 1570 6 - 2069 6 1.570 - 2.069 3 48 6 20 3
R2 2070 6 - 2569 6 2.070 - 2.569 3 48 6 20 3
R2 2570 6 - 3069 6 2.570 - 3.069 3 48 6 20 4
R2 3070 6 - 3569 6 3.070 - 3.569 4 54 8 26 4
R2 3570 6 - 4069 6 3.570 - 4.069 4 54 8 26 4
R2 4070 12 - 4569 12 4.070 - 4.569 6 74 12 38 6
R2 4570 12 - 5069 12 4.570 - 5.069 6 74 12 38 6
R2 5070 12 - 6150 12 5.070 - 6.150 6 74 12 38 6
R2 6160 12 - 6790 12 6.160 - 6.790 8 91 12 55 6
R2 6800 12 - 7150 12 6.800 - 7.150 8 91 16 55 6
R2 7160 12 - 8150 12 7.150 - 8.150 8 91 16 55 6
R2 8160 12 - 8690 12 8.160 - 8.690 10 103 16 63 6
R2 8700 20 - 10150 20 8.700 - 10.150 10 103 20 63 6
R2 10160 20 - 10590 20 10.160 - 10.590 12 118 20 73 6
R2 10600 24 - 12150 24 10.600 - 12.150 12 118 24 73 6




. | * R3 IK Series

/?é%}\fﬁ R3 Series [central coolant channels]
D2 | " | b1 @ 0.900 - 12.150 mm [+/-0.002]
R 3 - 6 cutting edges
s 45° T land
L staigth chipflutes
cilindrical shank [h6]
version; not coated
B EEIEEE]
Article number D1 D2 L1 L2 L3 Number of teeth

+/-0.002 z
R3 0900 6 - 1069 6 0.900 - 1.069 3 48 6 20 3
R3 1070 6 - 1569 6 1.070 - 1.569 3 48 6 20 3
R3 1570 6 - 2069 6 1.570 - 2.069 3 48 6 20 3
R3 2070 6 - 2569 6 2.070 - 2.569 3 48 6 20 3
R3 2570 6 - 3069 6 2.570 - 3.069 3 48 6 20 4
R3 3070 6 - 3569 6 3.070 - 3.569 4 54 8 26 4
R3 3570 6 - 4069 6 3.570 - 4.069 4 54 8 26 4
R3 4070 12 - 4569 12 4.070 - 4.569 6 74 12 38 6
R3 4570 12 - 5069 12 4.570 - 5.069 6 74 12 38 6
R3 5070 12 - 6150 12 5.070 - 6.150 6 74 12 38 6
R3 6160 12 - 6790 12 6.160 - 6.790 8 91 12 55 6
R3 6800 12 - 7150 12 6.800 - 7.150 8 91 16 55 6
R3 7160 12 - 8150 12 7.150 - 8.150 8 91 16 55 6
R3 8160 12 - 8690 12 8.160 - 8.690 10 103 16 63 6
R3 8700 20 - 10150 20 8.700 - 10.150 10 103 20 63 6
R3 10160 20 - 10590 20 10.160 - 10.590 12 118 20 73 6
R3 10600 24 - 12150 24 10.600 - 12.150 12 118 24 73 6

Machining example

Workpiece: fixture

Materiaal: AlMg1 !

Operation: pin hole K6

Machining center: horizontal

Adapter: SK40 MAS-BT/JIS to ER20 collet
Coolant: 8% emulsion

Tool: R3 2500 6

Cutting speed Vc / Revs. n: Ve =80.0 m/min/n=10190 r.p.m.

Feed rate fn and Vf: fn =0.2 mm and Vf = 2038 mm/min



* R2 2S Series

@ R2 2S Series

D2 | " | o1 @ 3.00 - 8.00 mm [h7]
2 cutting edges
45° T land

L2

Straigth chipflutes
DIN 6535 HA shank [h6]

version; not coated

L1

2 |k B BB E]
Article number D1 D2 L1 L2 Number of teeth
H7 z
R2 2S 0300 18 3.00 6 82 18 2
R2 2S 0330 20 3.30 6 82 20 2
R2 2S 0350 21 3.50 6 82 21 2
R2 2S 0400 24 4.00 6 82 24 2
R2 2S 0420 26 4.20 6 82 26 2
R2 2S 0450 27 4.50 6 82 27 2
R2 2S 0500 30 5.00 6 82 30 2
R2 2S 0550 33 5.50 6 94 33 2
R2 2S 0600 36 6.00 6 94 36 2
R2 2S 0650 39 6.50 8 102 39 2
R2 2S 0680 41 6.80 8 102 41 2
R2 2S 0700 42 7.00 8 102 42 2
R2 2S 0750 45 7.50 8 108 45 2
R2 2S 0800 48 8.00 8 108 48 2
R2 2S 0300 36 3.00 6 82 36 2
R2 2S 0330 40 3.30 6 82 40 2
R2 2S 0350 42 3.50 6 82 42 2
R2 2S 0400 48 4.00 6 82 48 2
R2 2S 0420 51 4.20 6 82 51 2
R2 2S 0450 54 4.50 6 82 54 2
R2 2S 0500 60 5.00 6 82 60 2
R2 2S 0550 66 5.50 6 94 66 2
R2 2S 0600 72 6.00 6 94 72 2
R2 2S 0650 78 6.50 8 102 78 2
R2 2S 0680 82 6.80 8 102 82 2
R2 2S 0700 84 7.00 8 102 84 2
R2 2S 0750 90 7.50 8 108 90 2
R2 2S 0800 96 8.00 8 108 96 2




* 990 Series

990 Series form B
@ 0.48 - 14.00 mm [0 / +0.005]

. —
D2 I —Hee _@ D1 4 - 6 cutting edges
U - ¥

45° T land

Chipflutes with helix angle
: cilindrical shank [h6]

version; not coated

I EEEEE
Article number D1 D2 L1 L2
0/ +0.005

990 048 053 09 0.48 - 0.53 1.5 35 5
990 054 059 09 0.54 - 0.59 1.5 35 5
990 060 069 09 0.60 — 0.69 1.5 35 6
990 070 079 09 0.70 -0.79 1.5 35 6
990 080 090 09 0.80 - 0.90 1.5 35 6
990 091 100 09 0.91-1.00 1.5 35 8
990 101 120 09 1.01-1.20 1.5 35 10
990 121 150 09 1.21-1.50 1.5 40 14
990 151 200 09 1.51-2.00 2.0 45 16
990 201 240 09 2.01-240 2.0 50 18
990 241 270 09 241-270 2.0-2.5 55 20
990 271 270 09 2.71-3.10 2.5-3.0 60 20
990 311 370 09 3.11-3.70 3.0-35 60 22
990 371 410 09 3.71-4.10 3.5-4.0 65 24
990 411 460 09 4.11 -4.60 4.0-4.5 65 24
990 491 520 09 4.61 -4.90 4.5-5.0 65 26
990 521 570 09 491 -5.20 5.0 75 28
990 571 620 09 5.21-5.70 5.0 75 28
990 621 660 09 5.71 -6.20 5.0-6.0 75 28
990 661 690 09 6.21 - 6.60 6.0 80 30
990 691 720 09 6.61 —7.20 7.0 80 30
990 721 770 09 7.21-7.70 7.0 90 35
990 771 820 09 7.71 -8.20 7.0-8.0 90 35
990 821 870 09 8.21 -8.70 8.0 95 35
990 871 890 09 8.71 -8.90 8.0-9.0 195 35
990 891 920 09 8.91 -9.20 9.0 100 35
990 921 970 09 9.21-9.70 9.0 100 35
990 971 1020 09 9.71 -10.20 9.0-10.0 100 35
990 1021 1070 09 10.21 - 10.70 10.0 100 35
990 1071 1090 09 10.71 -10.90 10.0-11.0 100 35
990 1091 1120 09 10.91 - 11.20 11.0 100 35
990 1121 1170 09 11.21 -11.70 11.0 100 35
990 1171 1210 09 11.71-12.10 11.0-12.0 100 35
990 1211 1260 09 12.11 -12.60 12.0 100 35
990 1261 1310 09 12.61 - 13.10 12.0-13.0 100 35
990 1311 1400 09 13.11 - 14.00 13.0-14.0 100 35




» 991 Series

991 Series form B
@ 1.00 - 16.00 mm [h7]

D2 I | _@ i D1 4 - 6 cutting edges
| . L4

45° T land

Chipflutes with helix angle
: cilindrical shank [h6]

version; not coated

Article number D1 D2 L1 L2 Article number D1 D2 L1 L2
H7 hé6 H7 hé

991 010 09 1.00 1.00 40 5 991 049 09 4.90 4.90 86 23
991 011 09 1.10 110 40 7 991 050 09 5.00 5.00 86 23
991 012 09 1.20 1.20 40 7 991 051 09 5.10 5.10 86 23
991 013 09 1.30 130 40 7 991 052 09 5.20 5.20 86 23
991 014 09 1.40 1.40 40 8 991 053 09 5.30 5.30 86 23
991 015 09 1.50 150 40 8 991 054 09 5.40 5.40 93 26
991 016 09 1.60 1.60 43 9 991 055 09 5.50 5.50 93 26
991 017 09 1.70 1.70 46 10 991 056 09 5.60 5.60 93 26
991 018 09 1.80 1.80 46 10 991 057 09 5.70 5.70 93 26
991 019 09 1.90 1.90 46 10 991 058 09 5.80 5.80 93 26
991 020 09 2.00 2.00 49 11 991 059 09 5.90 5.90 93 26
991 021 09 2.10 210 49 11 991 060 09 6.00 6.00 93 26
991 022 09 2.20 220 53 12 991 065 09 6.50 6.50 101 28
991 023 09 2.30 230 53 12 991 070 09 7.00 7.00 109 31
991 024 09 2.40 2.40 54 14 991 075 09 7.50 7.50 109 31
991 025 09 250 250 57 14 991 080 09 8.00 8.00 117 33
991 026 09 2.60 260 57 14 991 081 09 8.10 8.10 117 33
991 027 09 2.70 270 61 15 991 082 09 8.20 8.20 117 33
991 028 09 2.80 280 61 15 991 085 09 8.50 8.50 117 33
991 029 09 2.90 290 61 15 991 090 09 9.00 9.00 125 36
991 030 09 3.00 3.00 61 15 991 095 09 9.50 9.50 125 36
991 031 09 3.10 310 65 16 991 100 09 10.00 10.00 133 38
991 032 09 3.20 3.20 65 16 991 102 09 10.20 10.20 133 38
991 033 09 3.30 330 65 16 991 105 09 10.50 10.50 133 38
991 034 09 3.40 3.40 70 18 991 110 09 11.00 11.00 142 41
991 035 09 3.50 350 70 18 991 115 09 11.50 11.50 142 41
991 036 09 3.60 3.60 70 18 991 120 09 12.00 12.00 151 44
991 037 09 3.70 370 70 18 991 125 09 12.50 12.50 151 44
991 038 09 3.80 3.80 75 19 991 130 09 13.00 13.00 151 44
991 039 09 3.90 3.90 75 19 991 140 09 14.00 14.00 160 47
991 040 09 4.00 4.00 75 19 991 150 09 15.00 15.00 162 47
991 041 09 4.10 210 75 19 991 160 09 16.00 16.00 162 47
991 042 09 4.20 4.20 75 19
991 043 09 4.30 4.30 80 21
991 044 09 4.40 4.40 80 21
991 045 09 4.50 4.50 80 21
991 046 09 4.60 4.60 80 21
991 047 09 4.70 4.70 80 21
991 048 09 4.80 4.80 86 23




I
AP _
§ 992 Series form B
@ 4.80 - 12.70 mm [h7]
b2 D1 4 - 6 cutting edges
45° T land

Chipflutes with helix angle
DIN 6535 HA shank [h6]
version; TiAIN coated

Article number D1 D2 L1 L2
H7 hé
992 480 515 00 4.80-5.15 6 74 12
992 516 579 00 5.16 - 5.79 6 74 12
992 580 615 00 5.80 - 6.15 6 74 12
992 616 679 00 6.16 - 6.79 8 91 16
992 680 715 00 6.80 - 7.15 8 91 16
992 716 769 00 7.16 - 7.69 8 91 16
992 770 815 00 7.70-8.15 8 91 16
992 816 869 00 8.16 — 8.69 10 103 20
992 870 915 00 8.70 —9.15 10 103 20
992 916 959 00 9.16 — 9.59 10 103 20
992 960 1015 00 9.60 —10.15 10 103 20
992 1016 1059 00 10.16 - 10.59 10 103 20
992 1060 1115 00 10.60 — 11.15 12 118 24
992 1116 1159 00 11.16 - 11.59 12 118 24
992 1160 1215 00 11.60 —12.15 12 118 24
992 1216 1270 00 12.16 - 12.70 14 132 28

Machining example

Workpiece: guide ring E|

Material: CuzZn39Pb2

Operation: paspen boring 10H7

Machining center: horizontal

Adapter: HSK 63 A to shrink fit chuck @ 10 mm
Coolant: 8% emulsion

Tool: 992 1000 00

Cutting speed Vc / Revs. n: Ve =80.0 m/min/n =2548 r.p.m.

Feed rate fn and Vf: fn =0.84 mm and Vf = 2140 mm/min



EE]

|

Article number

993 416 479 00
993 480 515 00
993 516 579 00
993 580 615 00
993 616 679 00
993 680 715 00
993 716 769 00
993 770 815 00
993 816 869 00
993 870 915 00
993 916 959 00
993 960 1015 00
993 1016 1059 00
993 1060 1115 00
993 1116 1159 00
993 1160 1215 00
993 1216 1270 00

D1
H7

4.16 - 4.79
4.80 -5.15
5.16 -5.79
5.80 - 6.15
6.16 —6.79
6.80 - 7.15
7.16 - 7.69
7.70 -8.15
8.16 — 9.69
8.70 -9.15
9.16 — 9.59
9.60 - 10.15
10.16 - 10.59
10.60 - 11.15
11.16 - 11.59
11.60 - 12.15
12.16 - 12.70

D2

© O W W O O O O

N o
A N M N O O O © o

L1

74
74
74
74
91
01
91
01
103
103
103
103
118
118
118
118
132

D1

L2

10
12
12
12
16
16
16
16
20
20
20
20
20
24
24
24
28

993 Series form B

@ 4.16 - 12.70 mm [h7]
4 - 6 cutting edges

45° T land

Straigth chipflutes

DIN 6535 HA shank [h6]
version; TiAIN coated




. W@M[m I- Initial cutting values solid carbide reamers

1 V¢ =65 - 75 m/min [micro reamers: R2/ R3/990/991]
fn for fn for fn for fn for fn for
D<1.0 D<15 D<20 D<25 D<3.0
0.12 0.14 0.16 0.18 0.20
0.16 0.18 0.20 0.22 0.24

Vc = 65 - 75 m/min [standard reamers: R2 /R3/990/991] [R2 2S fn x 0.3]

fn for fn for fn for fn for fn for fn for
D<4.0 D<6.0 D<8.0 D<10.0 D<12.0 D<16.0
0.22 0.26 0.30 0.32 0.34 0.36
0.28 0.32 0.38 0.40 0.42 0.45

C = 65 - 75 m/min [micro reamers: R2 / R3/990/991] fnas 1

=15

C = 65 - 75 m/min [standard reamers: R2 / R3/990/991] [R2 2S fn x 0.3]

m

m/min [micro reamers: R2 / R3 /990 /991] In as 1

/min [standard reamers: R2 /R3/990/991] [R2 2S fn x 0.3]

/min [standard reamers: 992 / 993] [TiAIN]

bl

icro reamers: R2 / R3 /990 /991] .as 1

rd reamers: R2 /R3/990/991] [R2 2S fn x 0.3]

rd reamers: 992 / 993] [TiAIN]

reamers: R2 / R3/990/991] E 1

mers: R2 / R3/990/991] [R2 2S fn x 0.3]

=

=

ro reamers: R2 / R3/990/991] .s 1

reamers: R2 /R3/990/991] [R2 2S fn x 0.3]

reamers: 992 / 993] [TiAIN]




. W@M[m _alues solid carbide reamers “

F| S o B

/ R3/990/991] [R2 2S fn x 0.3]




Solid carbide tool types; aluminium “-

241... not coated
310... not coated / CrN
311... not coated / CrN
312... not coated / CrN
313... not coated / CrN
512... not coated / CrN
514... not coated / CrN
517... ZrN

516... ZrN

354... ZrN

355... ZrN

522... ZrN

524... ZrN

362... ZrN

518... ZrN

363... ZrN

515... ZrN

356... ZrN

643... ZrN

358... DLC [diamond coating]
359... DLC [diamond coating]




» 241 Series short

241 Series
@ 0.10 - 12.0 mm [h6]
1 cutting edge

T

30° helix angle
DIN 6535 HA shank [h6]

version; not coated

L1

Article D1 D2 L2 L1
number [he] [h6]

241 001 0.10 3.00 0.3 38
241 002 0.20 3.00 0.6 38
241 003 0.30 3.00 1.0 38
241 004 0.40 3.00 1.0 38
241 005 0.50 3.00 15 38
241 006 0.60 3.00 3.0 38
241 007 0.70 3.00 4.0 38
241 008 0.80 3.00 5.0 38
241 009 0.90 3.00 5.0 38
241 010 1.00 3.00 5.0 38
241 011 1.10 3.00 5.0 38
241 012 1.20 3.00 5.0 38
241 013 1.30 3.00 5.0 38
241 014 1.40 3.00 5.0 38
241 015 1.50 3.00 5.0 38
241 016 1.60 3.00 6.0 38
241 017 1.70 3.00 7.0 38
241 018 1.80 3.00 7.0 38
241 019 1.90 3.00 7.0 38
241 020 2.00 3.00 10.0 38
241 022 2.20 3.00 10.0 38
241 024 2.40 3.00 10.0 38
241 025 2.50 3.00 10.0 38
241 026 2.60 3.00 10.0 38
241 028 2.80 3.00 10.0 38
241 030 3.00 3.00 10.0 38
241 040 4.00 6.00 11.0 54
241 050 5.00 6.00 13.0 54
241 060 7.00 6.00 13.0 54
241 080 8.00 8.00 19.0 58
241 100 10.00 10.00 22.0 66
241 120 12.00 12.00 26.0 73




* 310 Series long

310 RS Series
@ 1.5-12.0 mm [e8]
1 cutting edge

T

30° helix angle
cilindrical shank [h6]

version; coated and not coated

L1

e B R IEEIEEIE]

Article number Artikelnummer D1 L2 D2 L1
Not coated CrN [e8] [he]
310 010 15 310 035 15 15 6 3 50
310 010 20 310 035 20 2.0 8 3 50
310 010 30 310 035 30 3.0 12 3 50
310 010 40 310 035 40 4.0 15 4 60
310 010 50 310 035 50 5.0 17 5 60
310 010 60 310 035 60 6.0 20 6 65
310 010 80 310 035 80 8.0 22 8 65
310 010 100 310 035 100 10.0 25 10 70
310 010 120 310 035 120 12.0 30 12 80

] 1
» 311 Series long >
P
-I-S‘\: 311 Series
vy

@ 1.5-12.0 mm [e8]

1 cutting edge

30° helix angle
cilindrical shank [h6]

L version; coated and not coated, polished

BB EIEIEIEE]

Article number Article number D1 L2 D2 L1
Not coated CrN [e8] [he]
311 010 15 311 035 15 1.5 6 3 50
311 010 20 311 035 20 2.0 8 3 50
311 010 30 311 035 30 3.0 12 3 50
311 010 40 311 035 40 4.0 15 4 60
311 010 50 311 035 50 5.0 17 5 60
311 010 60 311 035 60 6.0 20 6 65
311 010 80 311 035 80 8.0 22 8 65
311 010 100 311 035 100 10.0 25 10 70
311 010 120 311 035 120 12.0 30 12 80




» 312 Series long

312 Series
@ 1.5-12.0 mm [e8]
1 cutting edge with radius

T

30° helix angle
cilindrical shank [h6]
version; coated and not coated, polished

L1

e B R IEEIEEIE]

Article number Article number D1 L2 D2 L1 radius
Not coated CrN [e8] [h6]
312 010 15 312 035 15 15 6 3 50 0.75
312 010 20 312 035 20 2.0 8 3 50 1.0
312 010 30 312 035 30 3.0 12 3 50 1.5
312 010 40 312 035 40 4.0 15 4 60 2.0
312 010 50 312 035 50 5.0 17 5 60 2.5
312 010 60 312 035 60 6.0 20 6 65 3.0
312 010 80 312 035 80 8.0 22 8 65 4.0
312 010 100 312 035 100 10.0 25 10 70 5.0
312 010 120 312 035 120 12.0 30 12 80 6.0

) 1
» 313 Series long >
P
-I-S‘\: 313 Series
vy

@ 1.5-12.0 mm [e8]
1 cutting edge

30° helix angle [left]
cilindrical shank [h6]

version; coated and not coated, polished

L1

BB EIEIEIEE]

Article number Article number D1 L2 D2 L1
Not coated CrN [e8] [he]
313 010 15 313 010 15 1.5 6 3 50
313 010 20 313 010 20 2.0 8 3 50
313 010 30 313 010 30 3.0 12 3 50
313 010 40 313 010 40 4.0 15 4 60
313 010 50 313 010 50 5.0 17 5 60
313 010 60 313 010 60 6.0 20 6 65
313 010 80 313 010 80 8.0 22 8 65
313 010 100 313 010 100 10.0 25 10 70
313 010 120 313 010 120 12.0 30 12 80




/ » 512 Series DIN 6527 long

7.
DZI

e Il
L1
2 BB EIEIEE

Article number Article number D1
DIN 6535 HA DIN 6535 HB
512 010 30 512 035 30 3.0
512 010 40 512 035 40 4.0
512 010 50 512 035 50 5.0
512 010 60 512 035 60 6.0
512 010 80 512 035 80 8.0
512 010 100 512 035 100 10.0
512 010 120 512 035 120 12.0
512 010 140 512 035 140 14.0
512 010 160 512 035 160 16.0
512 010 180 512 035 180 18.0
512 010 200 512 035 200 20.0

Order example:

Machining example
Material:

Operation:

Machining center:
Adapter:

Coolant:

Tool:

D.O.C./ Ap:

W.O.C./ Ae:

Cutting speed Vc / Revs. n:
Feed rate fn and Vf:

512 010 180 HB [with Weldon flat]
512 035 80 HA [cilindrical shank]

1

AlMg1
full slot 20 mm

horizontal

HSK 63 A toshrink fit chuck @ 20 mm
8% emulsion

512 010 20

24 mm

20 mm

Ve =750.0 m/min/n=11943 r.p.m.
fz=0.11 mm and Vf = 2627 mm/min

512 Series

@ 3.0 - 20.0 mm [h10]

2 cutting edges

55° helix angle

DIN 6535 HA and HB shank [h6]

version; not coated

D2 L1
6 57
6 57
6 57
6 57
8 63
10 72
12 83
14 83
16 92
18 92

20 104

L2

11
13
13
19
22
26
26
32
32
38



* 514 Series extralong

@ 514 Series
@ 6.0 - 25.0 mm [h10]

3 cutting edges

L2

A
v

45° helix angle
D2 I - "‘-_:_ I D1 DIN 6535 HA and HB shank [h6]

version; not coated

A
v

L1
EIEE] EIEIEIEIE]

Article number Article number D1 D2 L1 L2

DIN 6535 HA DIN 6535 HB
514 010 60 514 035 60 6.0 6 60 16
514 010 80 514 035 80 8.0 8 78 25
514 010 100 514 035 100 10.0 10 78 28
514 010 120 514 035 120 12.0 12 39 32
514 010 140 514 035 140 14.0 14 39 32
514 010 160 514 035 160 16.0 16 96 36
514 010 200 514 035 200 20.0 20 111 45
514 010 250 514 035 250 250 25 126 50

Order example: 514 010 250 HB [with Weldon flat]
514 035 80 HA [cilindrical shank]

Machining example

Material: G AlSil1 3

Operation: 3D pocket milling

Machining center: vertical

Adapter: HSK 63 A to hydraulic chuck @ 8 mm
Coolant: 8% emulsion

Tool: 514 035 08

D.O.C. max / Apmax: 2.0 mm

W.O.C.var./ Aevar: 2.0 tot 8.0 mm

Snijsnelheid Vc / Toerental n: Vc =200.0 m/min/n=7962 r.p.m.

Feed rate fn and Vf: fz =0.11 mm and Vf = 2627 mm/min



» 517 Series DIN 6527 long

Py

=

517 Series

L2
| @ 6.0 - 25.0 mm [h10]
2 cutting edges
S N —— s - S
| i

DIN 6535 HB shank [h6]
* *l version; ZrN coated

L1

2 | B B ETE B
Article number D1 D2 L1 L2
ZiN
517 030 60 6.0 6 57 13
517 030 80 8.0 8 63 19
517 030 100 10.0 10 72 22
517 030 120 12.0 12 83 26
517 030 160 16.0 16 92 32
517 030 200 20.0 20 104 42
517 030 250 25.0 25 110 42

Order example: 517 030 60 HB [with Weldon flat]

Machining example

Material: G D Alsil0Mg E

Operation: full slot 25 mm

Machining center: horizontal

Adapter: HSK 100 A to Weldon shank @ 25 mm
Coolant: 8% emulsion

Tool: 517 030 250

D.O.C./ Ap: 32 mm

W.O.C./ Ae: 25 mm

Cutting speed Vc / Revs. n: Ve =200.0 m/min/ n = 2548 r.p.m.

Feed rate fn and Vf: fz =0.12 mm and Vf =612 mm/min



» 516 Series DIN 6527 long

516 Series
@ 4.0 - 25.0 mm [h10]
2, 3 and 4 cutting edges

j—-ﬂn‘. -

LR

20° helix angle
DIN 6535 HB shank [h6]

version; ZrN coated

- [ = _

2 | B B | ETE | E]

Article number D1 D2 L1 L2 z
ZrN
516 030 40 4.0 4 54 13 2
516 030 50 5.0 5 54 15 2
516 030 60 6.0 6 64 16 2
516 030 80 8.0 8 70 22 2
516 030 100 10.0 10 72 25 2
516 030 120 12.0 12 83 28 3
516 030 140 14.0 14 83 30 3
516 030 160 16.0 16 92 36 3
516 030 180 18.0 18 92 36 3
516 030 200 20.0 20 104 41 4
516 030 250 25.0 25 110 43 4

Order example: 516 030 140 HB [with Weldon flat]

Machining example

Material: G AISi6Cu4 E

Operation: side milling

Machining center: vertical

Adapter: SK40 MAS BT/JIS to Weldon shank @ 16 mm
Coolant: 8% emulsion

Tool: 516 030 160

D.O.C./ Ap: 32 mm

W.O.C/ Ae: 2 mm

Cutting speed Vc / Revs. n: Ve =260.0 m/min/n=5175r.p.m.

Feed rate fn and Vf: fz = 0.15 mm and Vf = 3105 mm/min



hﬁ\. ‘\#
SN

T

L2

------ =i

L3

| ==

Article number
ZrN

354 030 30
354 030 40
354 030 50
354 030 60 57
354 030 60 80
354 030 80 63
354 030 80 100
354 030 100 72
354 030 100 100
354 030 120 83
354 030 120 120
354 030 160 92
354 030 160 150
354 030 180 92
354 030 180 150
354 030 200 104
354 030 200 150
354 030 250

=

L1

2 | B B | ETE | E]

D1 D2 L1 L2
3.0 6 57 8

4.0 6 57 11
5.0 6 57 13
6.0 6 57 13
6.0 6 80 13
8.0 8 63 21
8.0 8 100 21
10.0 10 72 22
10.0 10 100 22
12.0 12 83 26
12.0 12 120 26
16.0 16 92 36
16.0 16 150 36
18.0 18 92 36
18.0 18 150 36
20.0 20 104 41
20.0 20 150 41
25.0 25 125 50

Order example: 354 030 200 150 HB [with Weldon flat]
354 030 100 100 HA [cilindrical shank]

Machining example
Material:

Operation:

Machining center:
Adapter:

Coolant:

Tool:

D.O.C. max/ Apmax:
W.O.Cvar/ Aevar:
Cutting speed Vc / Revs. n:
Feed rate fn and Vf:

AlCuMgPb
helicoil milling; hole @ 36.0 x 80 mm
horizontal

HSK 63 A to hydraulic chuck @ 20 mm
8% emulsion

354 030 200 150 HA

1mm

18 tot 20 mm

Ve =300.0 m/min/ n=4777 r.p.m.

fz =0.08 mm and Vf = 1147 mm/min

» 354 Series DIN 6527 long and extralong

L4

L3

12
18
18
18
42
25
62
30
58
36
73
42
100
42
100
52
98
65

354 Series

@ 3.0 - 25.0 mm [h10] with neck
3 cutting edges with chamfer
45° helix angle

DIN 6535 HA and HB shank [h6]

version; ZrN coated




» 355 Series DIN 6527 long

hﬁ\. ‘\#
SN

355 Series
L2 @ 5.0 - 25.0 mm [h10] with neck

3 cutting edges with radius

45° helix angle
D2 HERE et e -+ D1 —-
@ DIN 6535 HA and HB shank [h6]

| L3 ' version; ZrN coated

| == =

L1
2 | B B | ETE | E]

Article number D1 D2 L1 L2 L3 r
ZrN
355 030 50 R 0.5 5.0 6 57 13 18 0.5
35503050 R 1.0 5.0 6 57 13 18 1.0
355 030 60 R 0.5 6.0 6 57 13 18 0.5
35503060 R 1.0 6.0 6 57 13 18 1.0
355 030 80 R 0.5 8.0 8 63 21 25 0.5
35503080 R 1.0 8.0 8 63 21 25 1.0
355 030 100 R 0.5 10.0 10 72 22 30 0.5
355 030 100 R 1.0 10.0 10 72 22 30 1.0
355 030 120 R 0.5 12.0 12 83 26 36 0.5
355030 120 R 1.0 12.0 12 83 26 36 1.0
355 030 160 R 2.0 16.0 16 92 36 42 2.0
355 030 160 R 4.0 16.0 16 92 36 42 4.0
355 030 200 R 4.0 20.0 20 104 41 52 4.0
355 030 250 R 5.0 25.0 25 125 50 65 5.0

Order example: 355 030 200 R 4.0 HB [with Weldon flat]
355 030 100 R 0.5 HA [cilindrical shank]

=

Machining example

Material: AICuBiPb 2

Operation: contour milling

Machining center: vertical

Adapter: SK40 MAS BT/JIS to shrink fit krimp chuck @ 20 mm
Coolant: 8% emulsion

Tool: 355 030 200 R 4.0 HA

D.O.C max / Apmax: 0.1-0.5mm

W.O.C/ Ae: 0.8 mm

Cutting speed Vc / Revs. n: Ve =500.0 m/min/ n = 7962 r.p.m.

Feed rate fn and Vf: fz = 0.2 mm and Vf = 4777 mm/min



» 522 Series extralong

—-@ 522 Series
I @ 3.0 - 25.0 mm [h10] with neck

- 3 and 4 cutting edges

T = Y 40° helix angle
D2 T T I_ IDl - il
I_ DIN 6535 HA shank [h6]

L3

|-—.- version; ZrN coated

. . :
2 | B B [
Article number D1 D2 L1 L2 L3 z
ZrN
522 030 30 3.0 3 70 8 20 3
522 030 40 4.0 4 70 11 25 3
522 030 50 5.0 5 70 13 30 3
522 030 60 6.0 6 70 13 30 3
522 030 80 8.0 8 80 20 35 3
522 030 100 10.0 10 90 22 45 3
522 030 120 12.0 12 100 26 55 4
522 030 160 16.0 16 115 36 65 4
522 030 200 20.0 20 125 41 75 4
522 030 250 25.0 25 150 52 95 4
Order example: 522 030 100 HA [cilindrical shank]

Machining example

Material: G AlMg3 2

Operation: full slot milling 24 x 100 x 32

Machining center: vertical

Adapter: SK50 DIN 69871 A to hydraulical chuck @ 20 mm

Coolant: 8% emulsion

Tool: 522 030 200

D.O.C. max/ Apmax: 1.5mm

W.O.C. var / Aevar: 2.0-20.0 mm

Cutting speed Vc / Revs. n: Ve =350.0 m/min/ n =5573 r.p.m.

Feed rate fn and Vf: fz =0.12 mm and Vf = 2675 mm/min



» 524 Series extralong

rey

524 Series
. s . @ 3.0 - 25.0 mm [h10] with neck

4 cutting edges with chamfer

45° helix angle
DIN 6535 HA and HB shank [h6]

version; ZrN coated

2 | B B [
Article number D1 D2 L1 L2 L3
ZrN

524 030 30 3.0 3 57 8 12
524 030 40 4.0 4 57 11 18
524 030 50 5.0 5 57 13 18
524 030 60 57 6.0 6 57 13 18
524 030 60 80 6.0 6 80 13 42
524 030 80 63 8.0 8 63 21 25
524 030 80 100 8.0 8 100 22 62
524 030 100 72 10.0 10 72 22 30
524 030 100 100 10.0 10 100 22 58
524 030 120 83 12.0 12 83 26 36
524 030 120 120 12.0 12 120 26 73
524 030 160 92 16.0 16 92 36 42
524 030 160 150 16.0 16 150 36 100
524 030 180 92 18.0 18 92 36 42
524 030 180 150 18.0 18 150 36 100
524 030 200 104 20.0 20 104 41 52
524 030 200 150 20.0 20 150 41 98
524 030 250 25.0 25 125 50 65

Order example: 524 030 100 72 HA [cilindrical shank]
524 030 160 92 HB [ with weldon flat]

Machining example

Material: G DAISi9Cu3 8

Operation: side milling

Machining center: vertical

Adapter: SK40 DIN 69871 A to Weldon shank @ 12 mm
Coolant: 8% emulsion

Tool: 524 030 120 83 HB

D.O.C./ Ap: 22 mm

W.O.C./ Ae: 2.5 mm

Cutting speed Vc / Revs. n: Ve =220.0 m/min/ n =5838 r.p.m.

Feed rate fn and Vf: fz =0.14 mm and Vf = 3269 mm/min



» 362 Series extralong
" ¥ L1 362 Series
@ 6.0 - 25.0 mm [h10] with neck

; 3 cutting edges with radius

DL il 30° helix angle
— DIN 6535 HA and HB shank [h6]

L2
e
LT-J version; ZrN coated

D2 H A =

2 | B B [
Article number D1 D2 L1 L2 L3 r
ZrN
362 030 60 6.0 6 70 13 18 0.4
362 030 80 8.0 8 80 21 25 0.4
362 030 100 10.0 10 80 22 30 0.4
362 030 120 12.0 12 90 26 36 0.4
362 030 160 16.0 16 100 36 42 0.4
362 030 200 20.0 20 120 41 52 0.4
362 030 250 25.0 25 150 50 75 0.5

Order example: 362 030 080 HA [cilindrical shank]
362 030 120 HB [ with weldon flat]

Machining example
Material: G AlISil7Cu4

Operation: side milling

Machining center: horizontal

Adapter: HSK 63 A to Weldon shank @ 16 mm
Coolant: 8% emulsion

Tool: 362 030 160 HB

D.O.C./ Ap: 32 mm

W.O.C. Ae: 4.0 mm

Cutting speed Vc / Revs. n: Ve =100.0 m/min/n =1990 r.p.m.

Feed rate fn and Vf: fz = 0.2 mm and Vf = 1194 mm/min



)
r

%r « 518 Series DIN 6527 long

L3

Article number
ZrN

518 030 30
518 030 40
518 030 50
518 030 60
518 030 80
518 030 100
518 030 120
518 030 140
518 030 160
518 030 200
518 030 250

2 | B B | ETE | E]

D1 D2 L1
3.0 6 57
4.0 6 57
5.0 6 57
6.0 6 57
8.0 8 63
10.0 10 72
12.0 12 83
14.0 14 83
16.0 16 92
20.0 20 104
25.0 25 110

Order example: 518 030 100 HA [cilindrical shank]
518 030 160 HB [ with weldon flat]

Machining example
Material:

Operation:

Machining center:
Adapter:

Coolant:

Tool:

D.O.C./ Ap:

W.O.C./ Ae:

Cutting speed Vc / Revs. n:
Feed rate fn and Vf:

G Cuzn25Al5 E

side milling

vertical

HSK 63 A to shrink fit chuck @ 10 mm
8% emulsion

518 030 100 HA

18 mm

1.0 mm

Ve =160.0 m/min/ n =5095 r.p.m.

fz =0.08 mm and Vf = 1630 mm/min

L2

11
12
15
15
21
22
28
30
35
41
51

L3

18
21
21
21
28
32
38
42
45
55
65

518 Series

@ 3.0 - 25.0 mm [h10] with neck
4 cutting edges with chamfer
35° and 38° helix angle

DIN 6535 HA and HB shank [h6]

version; ZrN coated



. * 363 Series extralong

—-® 363 Series
I @ 6.0 - 25.0 mm [h10] with neck

| 3 cutting edges

L3

02 b _" ________ e A _1 o1 55° helix angle
B DIN 6535 HA shank [h6]
L1 s version; ZrN coated
2 | B JEJE]EE]
Article number D1 D2 L1 L2 L3
ZrN
363 030 60 6.0 6 63 10 24
363 030 80 8.0 8 72 12 29
363 030 100 10.0 10 83 14 35
363 030 120 12.0 12 100 16 50
363 030 160 16.0 16 115 20 63
363 030 200 20.0 20 125 20 70
363 030 250 25.0 25 135 25 75

Order example: 363 030 120 HA [cilindrical shank DIN 6535 HA]
363 030 160 HB [ciilndrical shank DIN 6535 HB]

Machining example
Material: G AlISil7Cu4

Operation: helicoil milling; hole @39.6 x 60 mm [casting hole & 32 x 60 mm)]
Machining center: horizontal

Adapter: HSK 100 A shrink fit chuck @ 25 mm

Coolant: 8% emulsion; 40 bar coolant presure

Tool: 363 030 250 HA

D.O.C./ Ap: 1.0 mm [per pitch]

W.O.C./ Ae: 4.0 mm

Cutting speed Vc / Revs. n: Ve =90.0 m/min/n=1128 r.p.m.

Feed rate fn and Vf: fz=0.2 mmand Vf = 677 mm/min



* 515 Series extralong

; L1 _.@ 515 Series
i I @ 6.0 - 25.0 mm [h10] with neck

3 cutting edges with chamfer

45° helix angle

D2 D1

—t DIN 6535 HA and HB shank [h6]

L2
LT'l version; ZrN coated

2 | B JEJE]EE]
Article number D1 D2 L1 L2 L3
ZrN
515 030 60 6.0 6 60 16 25
515 030 80 8.0 8 78 25 33
515 030 100 10.0 10 78 28 35
515 030 120 12.0 12 89 32 40
515 030 140 14.0 14 89 32 40
515 030 160 16.0 16 96 36 45
515 030 200 20.0 20 111 45 60
515 030 250 25.0 25 126 50 65

Order example: 515 030 080 HA [cilindrical shank]
515 030 120 HB [Weldon flat]

Machining example

Material: G CuSni12Ni E

Operation: side milling; roughing contour

Machining center: vertical

Adapter: SK 50 DIN 69871 A to Weldon shank @ 20 mm
Coolant: 8% emulsion

Tool: 515 030 200 HA

D.O.C./ Ap: 40.0 mm

W.O.C./ Ae: 3.0mm

Cutting speed Vc / Revs. n: Ve = 140.0 m/min/ n = 2230 r.p.m.

Feed rate fn and Vf: fz =0.18 mm and Vf = 1204 mm/min



» 356 Series long and extralong

356 Series
@ 6.0 - 25.0 mm [h10] with neck
| 6 cutting edges

o1 _%_ 45° helix angle
DIN 6535 HA and HB shank [h6]

version; ZrN coated

2 | B B [
Article number D1 D2 L1 L2 L3
ZrN

356 030 60 57 6.0 6 57 15 20
356 030 60 80 6.0 6 80 15 43
356 030 80 63 8.0 8 63 20 26
356 030 80 100 8.0 8 100 20 62
356 030 100 73 10.0 10 73 25 32
356 030 100 100 10.0 10 100 25 58
356 030 120 83 12.0 12 83 30 37
356 030 120 100 12.0 12 100 30 73
356 030 160 93 16.0 16 93 40 45
356 030 160 150 16.0 16 150 40 100
356 030 200 104 20.0 20 104 50 53
356 030 200 150 20.0 20 150 50 100
356 030 250 25.0 25 150 56 92

Order example: 356 030 080 63 HA [cilindrical shank]
356 030 120 100 HB [Weldon flat]

Machining example
/
Material: G CuSnl2Ni

Operation: side milling; finishing contour

Machining center: vertical

Adapter: SK 50 DIN 69871 A to hydraulic chuck @ 25 mm
Coolant: 8% emulsion

Tool: 356 030 250 HA

D.O.C./ Ap: 40.0 mm

W.O.C./ Ae: 0.5 mm

Cutting speed Vc / Revs. n: Ve =180.0 m/min/ n =2292 r.p.m.

Feed rate fn and Vf: fz = 0.15 mm and Vf = 2063 mm/min



vy

* 643 Series long

1 @ 643 Series
@ 1.0 - 20.0 mm [h10] with neck

L3

2 cutting edges
‘ & g edg

40° helix angle

‘ DIN 6535 HA shank [h6]
D2 — - D1 .
< % version; ZrN coated

2 | B JEJE]EE]
Article number D1 D2 L1 L2 L3
ZrN
643 030 10 1.0 6 60 2 15
643 030 20 2.0 6 60 4 20
643 030 30 3.0 6 70 6 25
643 030 40 4.0 6 70 8 25
643 030 50 5.0 6 70 10 25
643 030 60 6.0 6 80 12 35
643 030 80 8.0 8 80 16 35
643 030 100 10.0 10 90 20 45
643 030 120 12.0 12 100 24 50
643 030 140 14.0 14 100 26 60
643 030 160 16.0 16 150 30 92
643 030 200 20.0 20 150 40 92

Order example: 643 030 140 HA [cilindrical shank DIN 6535 HA]
643 030 200 HB [cilindrical shank DIN 6535 HB]

Machining example

Material: G CuzZn25AI5 E

Operation: cavaty milling; roughing contour

Machining center: vertical

Adapter: SK 40 DIN 69871 A to hydraulic shank @ 16 mm
Coolant: 8% emulsion

Tool: 643 030 160 HA

D.O.C./ Ap: 0to 1.0 mm

Diameter max. in contact: 4 mm

Revs. n: n = 11465 r.p.m. Vceff = 180.0 m/min

Feed rate fn and Vf: fz =0.18 mm and Vf = 4127 mm/min



358 Series
@ 0.5 - 25.0 mm [h10] with neck

2 cutting edges

45° helix angle
DIN 6535 HA and HB shank [h6]

version; diamond coated

0.5 4 50 1.5
0.6 4 50 1.5
0.8 4 50 2
1.0 6 50 3
1.2 6 50 4
1.5 6 50 4
1.8 6 50 5
2.0 6 50 6
3.0 6 50 8
4.0 6 50 10
5.0 6 50 13
6.0 6 50 15
8.0 8 60 20
10.0 10 75 25
12.0 12 75 30
16.0 16 100 42
20.0 20 100 52
25.0 25 125 62
Order example: 358 030 160 HB [cilindrical shank]
358 030 100 HA [Weldon flat]

Machining example

Material: G AISi17Cu4 E|

Operation: full slot milling

Machining center: horizontal

Adapter: HSK 100 A naar krimp opname @ 10 mm

Coolant: 8% emulsie

Tool: 358 030 100 HA

D.O.C./ Ap: 8 mm

W.O.C./ Ae: 10 mm

Cutting speed Vc / Revs. n: Ve =160.0 m/min/ n =5095 r.p.m.

Feed rate fn and Vf: fz =0.07 mm and Vf =713 mm/min



L2

L1

D1 D2

1.0
1.2
15
1.8
2.0
3.0
4.0
5.0
6.0
8.0
10.0
12.0
16.0
20.0
25.0

w OO O O 0O 0O O O O O

NN B R e
g O o N O

Order example: 359 030 160 HA [cilindrical shank]
359 030 120 HB [Weldon flat]

Machining example

L1

50
50
50
50
50
50
50
50
50
60
75
75
100
100
125

L2

Material: G AlSi17Cu4 E @

Operation: side milling

Machining center: horizontal

Adapter: HSK 100 A to shrink fit chuck @ 12 mm
Coolant: 8% emulsion

Tool: 359 030 120 HA

D.O.C./ Ap: 24 mm

W.O.C./ Ae: 1mm

Cutting speed Vc / Revs. n:
Feed rate fn and Vf:

Ve =160.0 m/min/ n = 4246 r.p.m.
fz = 0.05 mm and Vf =637 mm/min

359 Series

@ 1.0 - 25.0 mm [h10] with neck
3 cutting edges

55° helix angle

DIN 6535 HA and HB shank [h6]

version; diamond coated



W@I@IM@ * Initial cutting values solid carbide end mills

Vc[blank] = 80 -300 m/min for DIN 6527 short / factory norm short
Vc[ZrN/CrN] =120 - 500 m/min “ “

D0.5-2mm

fz :0.01-0.018

Ap :05-1.0xD
Z=2

Ae :05-1.0xD
Z=3

Ae :04-10XD
Z=24

Ae :0.1-0.25xD

D2-6mm

fz :0.02-0.08

Ap :05-1.0xD
Z=2

Ae :05-1.0xD
Z=3

Ae :04-10XD
Z24

Ae :0.1-0.25xD

D6-10 mm

fz :0.06-0.14

Ap :05-1.0xD
zZ=2

Ae :05-1.0xD
Z=3

Ae :04-10XD
Z24

Ae :0.1-0.25xD

D 10 - 16 mm

fz :0.08 -0.18

Ap :05-1.0xD
zZ=2

Ae :05-1.0xD
Z=3

Ae :04-10XD
Z24

Ae :0.1-0.25xD

D 16 - 25 mm

fz :0.10-0.28

Ap :05-1.0xD
Z=2

Ae :05-1.0xD
Z=3

Ae :04-10XD
Z=24

Ae :0.1-0.25xD

Vc[blank] =

60 - 260 m/min

Vc[ZrN/CrN] = 100 - 400 m/min

for DIN 6527 long / factory norm long

D0.5-2mm

fz :0.01-0.018

Ap :05-1.25xD
Z=2

Ae :05-1.0xD
Z=3

Ae :04-10XD
Z>4

Ae :0.05-0.2xD

D2-6mm

fz :0.02-0.06

Ap :05-1.25xD
Z=2

Ae :05-1.0xD
Z=3

Ae :04-10XD
Z>24

Ae :0.05-0.2xD

D6-10 mm

fz :0.05-0.12

Ap :05-1.25xD
zZ=2

Ae :05-1.0xD
Z=3

Ae :04-10XD
Z2>24

Ae :0.05-0.2xD

D 10 - 16 mm

fz :0.06 - 0.16

Ap :05-1.25xD
zZ=2

Ae :05-1.0xD
Z=3

Ae :04-10XD
Z2>24

Ae :0.05-0.2xD

D 16 - 25 mm

fz :0.08-0.25

Ap :05-1.25xD
Z=2

Ae :05-1.0xD
Z=3

Ae :04-10XD
Z>24

Ae :0.05-0.2xD

Vc[blank]

= 60 - 220 m/min

Vc[ZrN/CrN] = 80 - 350 m/min

for factory norm long

D0.5-2mm

fz :0.01-0.018

Ap :05-1.25xD
Z=2

Ae :05-1.0xD
Z=3

Ae :04-10XD
Z24

Ae :0.05-0.2xD

D2-6mm

fz :0.02-0.06

Ap :05-1.25xD
Z=2

Ae :05-1.0xD
Z=3

Ae :04-10XD
Z24

Ae :0.05-0.2xD

D6-10 mm

fz :0.04-0.10

Ap :05-1.25xD
zZ=2

Ae :05-1.0xD
Z=3

Ae :04-10XD
Z24

Ae :0.05-0.2xD

D 10-16 mm

fz :0.05-0.14

Ap :05-1.25xD
zZ=2

Ae :05-1.0xD
Z=3

Ae :04-10XD
Z24

Ae :0.05-0.2xD

D 16 - 25 mm

fz :0.06-0.20

Ap :05-1.25xD
Z=2

Ae :05-1.0xD
Z=3

Ae :04-10XD
Z24

Ae :0.05-0.2xD




=3
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M@ .1itia| cutting values solid carbide end mills

k] = 80-300m/min
CrN] =120 - 500 m/min

/

for DIN 6527 short / factory norm short

k] = 60-260m/min
/CrN] = 100 - 400 m/min

for DIN 6527 long / factory norm long

“ “

k] = 60-220 m/min
CrN] = 80 - 350 m/min

/

for factory norm long

P

l) [ Ae and fz as under 1

k] = 80-250 m/min
/CrN] = 120 - 400 m/min

i

for DIN 6527 short / factory norm short

k] = 60-200 m/min
CrN] = 100 - 350 m/min

/

for DIN 6527 long / factory norm long

k] = 60-180 m/min
/CrN] = 80 - 300 m/min
] =160 - 500 m/min

for factory norm long

“ “

“ “

l) [ Ae and fz as under 1

l

for DIN 6527 short / factory norm short

for DIN 6527 long / factory norm long

for factory norm long




@IM@ _g values solid carbide end mills

or DIN 6527 short / factory norm short

=

for DIN 6527 long / factory norm long

for factory norm long

for DIN 6527 short / factory norm short

=

for DIN 6527 long / factory norm long

for factory norm long




Ve

[ .

@IM@ -ting values solid carbide end mills “

for DIN 6527 short / factory norm short

for DIN 6527 long / factory norm long

for factory norm long

/ factory norm short

factory norm long

_r T




700...
722...
770...

800...
870...

890...

fer 1100...

1101...

1102...

1
olid carbide tool types; universal “

factory versions
not coated
not coated

not coated

not coated / TiAIN
not coated / TiAIN

not coated / TiAIN
TiAIN

TIiAIN

TIiAIN




/ : i
-r -Serles 90° point angle
i @ 700 Series
2. L h @3.0-20.0 mm
| ) 2 cutting edges
et eSS e el e _-’/ b o o H
D2 —{%I\ | o1 | e 30° helix angle

‘ . cilindrical shank [h6]
L2 version; not coated
e BB BB EEE
Article number D1 D2 L1 L2
Not coated
700 030 09 3.0 4 6 50
700 040 09 4.0 5 50
700 050 09 5.0 6 10 50
700 060 09 6.0 8 12 60
700 080 09 8.0 10 16 70
700 100 09 10.0 12 18 70
700 120 09 12.0 12 20 70
700 160 09 16.0 16 26 80
700 200 09 20.0 20 32 100

/- 1
-ﬂ_‘a -Series 120° point angle 4
/
@ 722 Series
@3.0-20.0mm
L1
i- - / 2 cutting edges
r 30° helix angle
D2 L e = oy D1 120°
I i\: EE [ a0 cilindrical shank [h6]

e—l -
L2 version; not coated
e B EIEIEIEIE]E]
Article number D1 D2 L1 L2
Not coated
722 030 09 3.0 4 50
722 040 09 4.0 5 50
722 050 09 5.0 6 10 50
722 060 09 6.0 8 12 60
722 080 09 8.0 10 16 70
722 100 09 10.0 12 18 70
722 120 09 12.0 12 20 70
722 160 09 16.0 16 26 80
722 200 09 20.0 20 32 100




- \ » 770 Series 60° point angle
/
!

D2

R B IEEIEEIEE]

Article number D1 D2 L1 L2
Not coated
770 030 09 3.0 4 6 50
770 040 09 4.0 5 8 50
770 050 09 5.0 6 10 50
770 060 09 6.0 8 12 60
770 080 09 8.0 10 16 70
770 100 09 10.0 12 18 70
770120 09 12.0 12 20 70
770 160 09 16.0 16 26 80
770 200 09 20.0 20 32 100

- » 800 Series 90° chamfer angle
I
L1 i /\
o2 | — —-—-———————%f?—/ | o | %
L /}l
VB IEEIEEIE]E]

Article number Article number D1
Not coated TiAIN
800 010 09 800 010 00 1.0
800 020 09 800 020 00 2.0
800 030 09 800 030 00 3.0
800 040 09 800 040 00 4.0
800 060 09 800 060 00 6.0
800 080 09 800 080 00 8.0
800 100 09 800 100 00 10.0
800 120 09 800 120 00 12.0
800 160 09 800 160 00 16.0
800 200 09 800 200 00 20.0

770 Series
@3.0-20.0mm

2 cutting edges

30° helix angle
cilindrical shank [h6]

version; not coated

800 Series

@1.0-20.0mm

3 - 6 cutting edges

0° helix angle

cilindrical shank [h6]

version; not coated and TiAIN coated

L1

38
38
38
54
57
63
72
83
92
104



- » 870 Series 60° chamfer angle

% 870 Series
@ 4.0-20.0 mm
= - . 4 - 6 cutting edges

g i //'l'.I 0° helix angle
o2 | -E-—-—-—-—-—@'{: l oo | oo cilindrical shank [h6]

\\[f' version; not coated and TiAIN coated
R EIEIEIEIEIE]IE]

Article number Article number D1 D2 L1
Not coated TIAIN
870 040 09 870 040 00 4.0 4 54
870 060 09 870 060 00 6.0 6 57
870 080 09 870 080 00 8.0 8 63
870 100 09 870 100 00 10.0 10 72
870 120 09 870 120 00 12.0 12 83
870 160 09 870 160 00 16.0 16 92
870 200 09 870 200 00 20.0 20 104

» 890 Series concave radius on end mill

T Y 890 Series
f % radius 0.5 - 6.0 mm
D2 D1
. 4 4 cutting edges
A = A 0° helix angle
L1 cilindrical shank [h6]
o > version; not coated and TiAIN coated
e BB EIEEIEE]

Article number Article number Radius D1 D2 L1

Not coated TiAIN
890 005 09 890 005 00 0.5 7 8 70
890 010 09 890 010 00 1.0 6 8 70
890 015 09 890 015 00 1.5 7 10 75
890 020 09 890 020 00 2.0 6 10 75
890 025 09 890 025 00 25 7 12 75
890 030 09 890 030 00 3.0 6 12 75
890 035 09 890 035 00 3.5 9 16 80
890 040 09 890 040 00 4.0 8 16 80
890 045 09 890 045 00 4.5 7 16 80
890 050 09 890 050 00 5.0 10 20 80
890 060 09 890 060 00 6.0 8 20 80




. @.OO Series front - and back chamfer
Y 1100 Series
T | @2.0-16.0 mm
D2 fIE =S = D1
i l 3 and 4 cutting edges

w1 0° helix angle

N o cilindrical shank [h6]

version; TiAIN coated

e BB BB EEE
Article number D1 D2 L1
TiAIN
1100 020 00 2.0 6 100
1100 030 00 3.0 6 100
1100 040 00 4.0 6 100
1100 060 00 6.0 6 100
1100 080 00 8.0 6 100
1100 100 00 10.0 6 100
1100 120 00 12.0 6 100
1100 160 00 16.0 10 100

. @ -01 Series front - and back radius
1101 Series
02 ‘ b1 @ 0.5 - 6.0 mm

‘ 4 cutting edges

H 0° helix angle

cilindrical shank [h6]
version; TiAIN coated

e BB EIEEIEE]
Article number Radius D1 D2 L1
TiAIN
1101 080 00 0.2 8 6 100
1101 081 00 0.3 8 6 100
1101 082 00 0.4 8 6 100
1101 083 00 0.5 8 6 100
1101 084 00 0.8 10 6 100
1101 085 00 1.0 10 6 100
1101 086 00 1.2 10 6 100
1101 087 00 1.5 10 6 100




for high feed rates
1102 Series
u @7.0-17.0 mm
D1
4 cutting edges

L2

>

45° helix angle
cilindrical shank [h6]

version; TiAIN coated

L1

Y
[

A

e BB BB EEE
Article number D1 D2 L1 L2 Radius
TiAIN
1102 070 00 7.0 6 120 9 05
1102 090 00 9.0 8 135 12 1.0
1102 110 00 11.0 10 150 15 1.0
1102 130 00 13.0 12 160 18 1.0
1102 170 00 17.0 16 180 24 15
Machining example
Material: G DAISi9Cu3 E
Operation: face milling diameter 13 mm
Machining center: vertical
Adapter: HSK 63 A to shrink fit chuck @ 12 mm
Coolant: 8% emulsion
Tool: 1102 130 00
D.O.C/ Ap: 0.4 mm
W.O.C./ Ae: 10.0 mm
Cutting speed Vc / Revs. n: Ve =180.0 m/min/ n = 4410 r.p.m.

Feed rate fn and Vf: fz = 0.25 mm and Vf = 4410 mm/min



W@ / ﬁz * Initial cutting values SC end mills factory versions

Vc =90 - 380 m/min [point end mills: 700/ 722 / 770] [blank]

fz for fz for fz for fz for fz for

D3-6 D6-8 D8-12 D12-16 D 16 - 20

0.05 0.08 0.10 0.10 0.10

0.10 0.16 0.24 0.28 0.32

Vc =90 - 380 m/min [chamfer end mills: 800 /870 /890 /1100 /1101] [blank]

fz for fz for fz for fz for fz for fz for
D1-3 D3-6 D6-8 D 8- 12 D12 -16 D 16 - 20
0.06 0.10 0.10 0.10 0.12 0.15
0.12 0.20 0.30 0.40 0.60 0.90

Vc =120 - 450 m/min [chamfer end mills: 800/ 870 /890 /1100 /1101] [TiAIN]

fz for fz for fz for fz for fz for fz for
D1-3 D3-6 D6-8 D 8- 12 D12-16 D 16 - 20
0.06 0.10 0.10 0.10 0.12 0.15
0.12 0.20 0.30 0.40 0.60 0.90

Vc =100 - 400 m/min [side end mills: 1102] [TiAIN]

fz for fz for fz for fz for fz for Ap / Ae
D=7 D=9 D=11 D=13 D=17

0.04 0.06 0.08 0.08 0.10 Ap:0.3xD
0.06 0.08 0.10 0.12 0.14 Ae:0.1xD
V¢ = 80 - 350 m/min [point end mills: 700/ 722 / 770] [blank] fzas 1

Ve = 80 - 350 m/min [chamfer end mills: 800 /870 /890 /1100 /1101] [blank]

V¢ = 110 - 400 m/min [chamfer end mills: 800 /870 /890 /1100 /1101] [TiAIN]

V¢ =90 - 370 m/min [side end mills: 1102] [TiAIN]

Ap/Aelfz

asl




. W@ / ﬁz .itial cutting values SC end mills factory versions

¢

in [point end mills: 700/ 722/ 770] [blank] al\s 1

I
;

chamfer end mills: 800/870/890/ 1100/ 1101] [blank]

[chamfer end mills: 800 /870 /890 /1100 /1101] [TiAIN]

in [side end mills : 1102] [TiAIN] /Aelfz

il

t end mills: 700/ 722 / 770] [blank]

l

nd mills: 800 /870 /890 /1100 /1101] [blank]

nd mills: 800 /870 /890 / 1100 / 1101] [TiAIN]

end mills: 1102] [TiAIN] elfz

mills: 700/ 722 / 770] [blank]

|
’

s: 800/870/890/1100/1101] [blank]

lls: 800 / 870 /890 / 1100 / 1101] [TiAIN]

mills: 1102] [TiAIN] elfz

nd mills: 700/ 722 / 770] [blank]

d

=

mills: 800/ 870 / 890 / 1100 / 1101] [blank]

d mills: 800 /870 /890 / 1100 / 1101] [TiAIN]

nd mills: 1102] [TiAIN] elfz




. W@ / ﬁz -ing values SC end mills factory versions

: 700 / 722 / 770] [blank]

o

¢

0/870/890 /1100 / 1101] [blank]

0/870/890 /1100 / 1101] [TiAIN]

: 1102] [TiAIN]

ank]

/fz

] [blank]

1] [TiAIN]




p@ [[) » Geavanceerde snijmaterialen

Wear resistance P

BH

| ; i i | \{ > Thoughness

Grade Description Workpiece material and features

PCD-DPF Polycristaline diamond with carbide base, fine grain, Finishing of all NF metal and NF
scharp cutting edges and low cutting forces at tight workpiece materials with a small
tolerances. High wear resistance and thoughness. content on abrasive particles.

PCD-DPG Polycristaline diamond with carbide base, corse grain, Roughing, finishing and milling of all
scharp cutting edges and low cutting forces at tight high abrasive NF metal and NF
tolerances. High wear resistance and thoughness. workpiece materials.

PCD-DPU Polycristaline diamond with carbide base, micro grain, Fine finishing and milling of all NF
scharp cutting edges and very low cutting forces at tight metal and NF workpiece materials
tolerances. Excellent wear resistance and thoughness. with a very small content on abrasive

particles.

CBN-BHF Solide polycristaline CBN grade with high CBN content, Rough finishing from sintered steels,
middle grain size, high wear resistance, warm hardness, cast iron, hard castings, Ni-Hard and

-BHT i
presure resistance and thoughness of all CBN grades for super alloys.
machining cast iron, hard castings, Ni-Hard and sintered
steels.

BHF = scharp cutting edge
BHT =T land on cutting edge

CBN.BLE Solide polycristaline CBN grade with low CBN content. Hard machining, dry and with coolant

Micro grain, very high wear resistance, presure resistance ~ emulsion. High feed rates and small
-BLT and thoughness. D.O.C. during smooth cutting and
) middle interrupted cut.

BLF = scharp cutting edge
BLT =T land on cutting edge

MCD-MD Solide monaocristaline diamond without structure. Absolute Ultra fine finishing of all NF metal and
scharp cutting edges without cracks, therefore almost no NF workpiece materials without
cutting forces [burr free] and garanteed tight tolerances. abrasive particles.

Absolute wear resistance and highest heat conduct, low
thoughness.



. W]@Mm -cutting values advanced cutting materials

1

m

[ ]

Vc =500 - 2000 m/min

DPF DPG DM
Universal and finishing Universal and roughing Universal machining
Vc = 1000 - 1500 Ve =500 - 1000 Ve = 750 - 2000
fz=0.05-0.20 fz=0.1-0.25 fz=0.03-0.2
Ap =0.05-2.0 Ap=0.1-4.0 Ap=0.03-1.0

-1800 m/min
DPF DPG DM
Universal and finishing Universal and roughing Universal machining
Vc =500 - 1200 Vc =400 - 1000 Vc =450 - 1800
fz=0.05-0.20 fz=0.1-0.25 fz=0.03-0.2
Ap=0.05-2.0 Ap=0.1-4.0 Ap=0.03-1.0
DPF DPG DM
rsal and finishing rsal and roughing ersal machining
c = 350 - 1000 c =320 - 900 c = 350 - 1500
=0.05-0.20 z=0.1-0.25 z2=0.03-0.2
p=0.05-2.0 p=0.1-4.0 p=0.03-1.0
DPF DPG DM
| and finishing | and roughing al machining
250 - 800 200 - 750 250 - 900
.05-0.20 0.1-0.25 0.03-0.2
0.05 - 2.0 0.1-4.0 0.03-1.0




. \W@N@ﬂ -g values advanced cutting materials “-

M

machining




1
I P (C.[D) Fiieasiock pcb end mills 9010 series S

k Total length Neck length Cutt. edges Radius
L Ln z r +/- 0.005
42 9 1 1
50 10 1 15
75 9 2 15
75 15 2 15
75 21 2 15
75 12 2 2.0
75 20 2 2.0
75 28 2 2.0
75 15 2 25
75 25 2 25
75 35 2 25
70 20 2 3.0

100 18 2 3.0
100 30 2 3.0
100 42 2 3.0
100 24 2 4.0
100 40 2 4.0
80 25 2 5.0
100 30 2 5.0
100 50 2 5.0
105 36 2 6.0
105 60 2 6.0
100 45 2 8.0




1
I P (C.[D) Fiisiabiock peb end mills 9015 series S

Total length Neck length  Cutt. edges Radius

L Ln z r +/- 0.005

75 9 2 0.3

75 15 2 0.3

75 21 2 0.3/05

75 12 2 0.3

75 20 2 0.3

75 28 2 0.3/0.5

75 15 2 0.3

75 25 2 0.3

75 35 2 0.3/0.5
100 18 2 0.3/0.5/1.0
100 30 2 0.3/0.5/1.0
100 42 2 0.3/05/1.0
100 24 2 0.3/05/1.0
100 40 2 0.3/05/1.0
100 30 2 0.5/1.0/15
100 50 2 0.5/1.0/15
105 36 2 0.5/1.0/15
105 60 2 0.5/1.0/15




1
I P (C.[D) Fiieabiock pcb end mills 9020 series S

Total length Neck length Cutt/ edges Chamfer
L Ln z in mm x 45°
75 9 2 0.1
75 15 2 0.1
75 21 2 0.1
50 15 1 0.2
50 35 1 1.0
90 12 2 0.1
75 20 2 0.1
75 28 2 0.1
75 45 2 0.2
75 15 2 0.1
75 25 2 0.1
75 35 2 0.1
75 45 2 0.2
100 18 2 0.1
100 30 2 0.1
100 42 2 0.1

75 35 2 0.3
100 24 2 0.1
100 40 2 0.1

75 35 2 0.5
100 30 2 0.1
100 50 2 0.1

80 30 2 0.6
105 36 2 0.1
105 60 2 0.1




B P (C.[D) [Fiobioek 6o end mitls 0025 series S

Total length Neck length Cutt. edges Sharp
L Ln z
55 8 2
54 18 2
54 23 2
58 8 2
58 18 2
58 23 2
65 8 2
66 18 2
66 23 2
72 8 2
73 18 2
73 23 2
82 18 2
82 23 2
92 23 2




Formulas and calculations
[general drilling operations)

Vc: cutting speed in m/min
D: tool diameter in mm
Tt: value pi; = 3.14

n: r.p.m.

Vf: table feed in mm/min

fn: feed/rev.in mm

n: r.p.m.
D: tool diameter in mm
7t: value pi; = 3.14

Vc: cutting speed in m/min

n:r.p.m.

fn: feed/rev.in mm
Vf: table feed in mm/min

n:r.p.m.

Q: chip removal in cm3/min
D: diameter tool in mm

fn: feed/rev. in mm

Vc: cutting speed in m/min

Pc: power requirement in kW
Vc: cutting speed m/mm

D: diameter tool in mm

Kc: specific cutting force

n: spindel efficiency [factor 0.85]

Mc: torque in Nm
Pc: power requirement in kW

n:r.p.m.

7t: value pi = 3.14




Formulas and calculations
[general drilling operations)

o

kc: specific cutting force in N/mm?2

kcl: value cutting force in N/mm?2

Y: helix angle SC drills/rake angle insert in °
Kr: attack angle in °
fz: feed/tooth in mm

fz = fn for effective 1 cutting edge

fz =fn : 2 for effective 2 cutting edges

fz =fn : 3 voor effectieve 3 cutting edges

Ff: feed force in N

D: tool diameter in mm

kc: specific cutting force in N/mm?2
Kr: attack anglein °

fn: feed/revs. in mm




Initial values specific cutting forces

Material group 1

fz 0.05 0.06 0.10 0.16 0.20 0.25 0.30 0.4 0.5 0.8
kc 1554 1490 1325 1189 1129 1073 1029 963 915 821
0.10 0.16 0.20 0.25 0.30 0.4 0.5 0.8
1325 1189 1129 1073 1029 963 915 821

0.16 0.20 0.25 0.30 0.4 0.5 0.8
1265 1202 1142 1025 1095 973 874

0.20 0.25 0.30 0.4 0.5 0.8
1202 1142 1025 1095 973 874

0.30 0.4 0.5 0.8

1161 1086 1032 926

0.25 0.30 0.4 0.5 0.8

1073 1029 936 915 821




Formulas and callculations
[general boring operations]

Vc: cutting speed in m/min n: r.p.m.

D: tool diameter in mm D: tool diameter in mm

7t: value pi; = 3.14 T: value pi; = 3.14

n: r.p.m. Vc: cutting speed in m/min

Vf: table feed in mm/min

fz: feed/teeth in mm fz: feed/teeth in mm

fn: feed/rev. in mm Vf: table feed in mm/min
z: number of teeth z: number of teeth
n:r.p.m. n:r.p.m.

Pc: power requirement in kW
Ap: D.O.C.in mm

Ff: feed force in Nm
Ap: D.O.C.in mm

fn: feed/rev.in mm

Kc: specific cutting force in N/mm?2

Vc: cutting speed in m/min fn: feed/rev.in mm

D: tool diameter in mm Kc: specific cutting force in N/mm?2

Kr: attack anglein °

n: spindel efficiency [factor 0.85]

Q: chip removal in cm3/min Rth: theoretical surface roughness pm
Vf: table feed in mm/min fn: feed in mmi/rev.

Ap: D.O.C.in mm r: radius cutting edge




Formulas and calculations
[general milling operafions)

“

Vc: cutting speed in m/min
D: tool diameter in mm
Tt: value pi; = 3.14

n: r.p.m.

Vf: table feed in mm/min
fz: feed/tooth in mm

z: number of teeth

n:r.p.m.

Q: verspaand volume in cm3/min
Ap: snedediepte in mm

Ae: snedebreedte in mm

Vf: tafelvoeding in mm/min

n: r.p.m.
D: tool diameter in mm
7t: value pi; = 3.14

Vc: cutting speed in m/min

fz: feed/tooth in mm
Vf: table feed in mm/min
z: number of teeth

n:r.p.m.

Rth: theoretical surface roughness in um
D: tool diameter in mm
Ae: W.O.C.in mm

Pc: power requirement in kW
Ap: D.O.C.in mm
Ae: W.O.C.in mm

Kc: specific cutting force

n: spindel efficiency [factor 0.85]

Mc: torque in Nm

D: tool diameter in mm
fz: feed/tooth in mm

z: number of teeth

Kc: specific cutting force in N/mm?2




Formulas and caleulations <
[shoulder end mill operations]

W)

hm: average chip thickness in mm
D: tool diameter in mm 2/

Ae: W.O.C.in mm

T

fz: feed/tooth in mm

Ap=1.5xD

j

G2

l=— Ae<0.25xD

e

4

hm: average chip thickness in mm

D
fz: feed/tooth in mm
fh: value chip thickness factor
y g
I K Ap=1.75xD
—jj

i

hm: average chip thickness in mm

fzmax: maximum feed/tooth in mm e Ae >0.075xD

fz: feed/tooth in mm

fh: value chip thickness factor

hm: average chip thickness in mm

fz: feed/tooth in mm




Formulas and calculations
[face mill operations]

Dmax: maximum tool diameter in cut in mm
D: tool diameter in mm

Ap: D.O.C.in mm

Kr: inclination angle face mill

hm: average chip thickness in mm
Dmax: maximum tool diameter in mm
Ae: W.O.C.in mm

fz: feed/tooth in mm

Tt: value pi; = 3.14

Kr: inclination angle face mill




Formulas and caleulations
[face mill operations with round inserts]

Dmax: maximum tool diameter in cut in mm

Dwpl: diameter of the inserts in mm

Dc: smallest cutting diameter of the end mill in mm
Ap: D.O.C.in mm

hm: average chip thickness in mm
Dmax: maximum tool diameter in mm
Ae: W.O.C.in mm

fz: feed/tooth in mm

Tt: value pi; = 3.14

Kr: inclination angle face mill [tangent to cirkel]

Rc: radius in contact at a determined D.O.C. in mm

Dwpl: insert diameter in mm
Ap: D.O.C.in mm

| -
i 2 | 65
7
."r_
;

Dwpl
Ap

Dwpl

Ap

Rc



Formulas and caleulations <
[face mill operations with round inserts]

Kr: incl. Z radius insert at a determined D.O.C. in degrees
Ap: D.O.C.in mm

c: side adjacent to the angle in mm

a: hypotenuse in mm

cos B: anglein degrees

hm: average chip thickness in mm
D: tool diameter in mm
Ae: W.O.C.in mm

fz: feed/tooth in mm

hm: average chip thickness in mm
fz: feed/tooth in mm

fh: value chip thickness factor

hm: average chip thickness in mm
fzmax: maximum feed/tooth in mm

fz: feed/tooth in mm

fh: value chip thickness factor




Formulas and calculations <
[radius end mill operations]

Dmax: maximum tool diameter in cut in mm
D: tool diameter in mm
Ap: D.O.C.in mm

D: tool diameter in mm
hm: average chip thickness in mm
Dmax: maximum tool diameter in mm

fz: feed/tooth in mm

hm: average chip thickness in mm
D: tool diameter in mm
Ae: W.O.C.in mm

fz: feed/tooth in mm

D: tool diameter in mm

hm: average chip thickness in mm
Dmax: maximum tool diameter in mm
fz: feed/tooth in mm

Ae: W.O.C.in mm




Formulas and calculations
[ID - and OD circular machining]

Vf: table feed in mm/min
n: r.p.m.

fz: feed/tooth in mm

z: number of teeth

Vf: table feed in mm/min
Viprog: table feed on the center line of the tool in mm/min

Dmach: diameter of the machined hole in mm

D: diameter of the tool in mm

Vf: table feed in mm/min
n: r.p.m.
fz: feed/tooth in mm

z: number of teeth

Vf: table feed in mm/min
Vfprog: table feed on the center line of the tool in mm/min

Dmach: diameter of the machined hole in mm

D: diameter of the tool in mm

o
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