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K-series

High Efficiency
Coated Solid Carbide Dirill

Highly Efficient and Cost Effective
New Universal Solid Carbide Drill

is Now Available!

High-Precision Design for a Wide Variety of

Machining Solutions

K-series
High Efficiency Coated Solid Carbide Drill KDA
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Striking the Perfect Balance between Performance and Cost

High Efficiency Coated Solid Carbide Drill

KDA

New K-series is Now Available for Excellent All-Around
Drilling Performance

The perfect balance between performance and cost

Large lineup accommodates a wide variety of applications

Styles Available

g TypeN
Normal type
Universal Design without Coolant Holes

Economical Style for Machining with External
Coolant

Diameter

D s
T

Cutting diameters available in 0.1 mm
increments

£ Type C
with Coolant hole
Coolant-Through Design

Provides Higher Efficiency and Stable
Machining with Stainless Steel, etc.

Diameter
Range

Cutting diameters available in 0.1 mm
increments




K4

Features

Universal Design and Lineup
Applicable to a Wide Range of
Machining Applications

Type N: No Coolant Holes
Type C: With Coolant Holes
3D and 5D depths available

BD/] 31 ltems
5D/1 31 ltems

3D/1 3] ltems
5D/1 31 ltems

-

h_

Features

High-Performance Coating
Maintains Long tool life

Excellent Wear and Heat Resistance
Aluminum Chrome (AICr) Coating

Wear Resistance Comparison (Internal evaluation)

B KDA Breakage
B Competitor A
B Competitor B

0.04

0.01

0 500 1,000 1,500 2,000
No. of Holes Machined

Cutting Conditions: Vc = 120 m/min, f = 0.23 mm/rev, H = 24 mm,
Wet (Internal coolant) S50 C BT 50 @ 6 (5D) Type C

2,500

KDA Competitor B

Features

Stable Machining with Unique Shape

Curved Cutting-edge Design and
Special Flute Shape

Curved Cutting-edge Design

Excellent sharpness
and cutting edge
strength

Special Flute Shape

Excellent chip control
and high rigidity

Chip Condition

= = L) (Internal evaluation)
Cutting Conditions:

% e = Ve =80 m/min, f =0.14 mm/rev,
* “ H = 24 mm, Wet (Internal coolant)
ay BT 50 @6 (5D) Type C

KDA

Features

Supports a Variety of Workpieces

Compatible not only with carbon steel, but also
mold steel, stainless steel, cast iron machining, etc.

Alloy Steel SCM 440 (32 HRC) (Internal evaluation)

020" m KDA
g B Competitor A

Wl B Competitor B
015

0.10
0.05

Wear (mm)

0 200 400 600 800 1,000 1,200
No. of Holes Machined

Cutting Conditions: Vc = 100 m/min, f=0.15 mm/rev, H = 24 mm,
Wet (Internal coolant) BT 50 @ 6 (5D) Type C

Stainless Steel SUS 304 (Internal evaluation)

Breakage
0.08 B KDA
006 B Competitor A

= B Competitor B
:’3 0.04
= 0,
0 500 1,000 1,500 2,000

No. of Holes Machined

Cutting Conditions: Vc = 80 m/min, f = 0.14 mm/rev, H = 24 mm,
Wet (Internal coolant) BT 50 @ 6 (5D) Type C
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Type N No Coolant Holes

m PL § ConlantHoles  Angie " HeliAngle DCONTorance DCToerngs
(A - 2 P JFREN -
5 814 =
‘ LU ‘ LS Cutting Dia. DC Tolerance m7 (mm)
| LCF | 23 -05 | 4000440016
OAL 101 ~016 | 40007 10025
Dimensions (mm) Dimensions (mm) Dimensions (mm) Dimensions (mm)
Description Stock Description Stock Description Stock Description Stock

DC [DCON|OAL| LU |[LCF | LS | PL DC [DCON|OAL| LU |[LCF| LS | PL DC |[DCON|OAL | LU | LCF | LS | PL DC [DCON|OAL| LU |[LCF | LS | PL
KDA0300X03S060N | @ 3 6 62 |155| 20 | 36 | 0.5 KDA0630X03S080N | @ | 6.3 8 79 [245] 34 | 36 | 1.1 KDAQ960X03S100N | @ | 96 | 10 | 89 |32.6| 47 | 40 | 1.7 KDA1290X03S140N | @ | 129 | 14 | 107 |40.6| 60 | 45 | 2.3
KDA0310X03S060N | @ | 3.1 | 6 | 62 |153| 20 | 36 | 0.5 KDA0640X03SO80N | @ | 6.4 | 8 | 79 |244| 34 | 36 | 1.1 KDA0970X03ST100N | @ | 9.7 | 10 | 89 |324| 47 | 40 | 1.7 KDA1300X03S140N | @ | 13 | 14 | 107 |40.5| 60 | 45 | 2.3
KDA0320X03S060N | @ | 3.2 | 6 | 62 |152| 20 | 36 | 0.5 KDA0650X03SO80N | @ | 6.5 | 8 | 79 [242| 34 | 36 | 1.1 KDAQ0980X03ST100N | @ | 9.8 | 10 | 89 |323| 47 | 40 | 1.7 KDA1310X03S140N | @ | 13.1| 14 | 107 |40.3| 60 | 45 | 2.3
KDA0330X03SO060N | @ | 33 | 6 | 62 |15.0| 20 | 36 | 0.6 KDA0660X03SO80N | @ | 6.6 | 8 | 79 [24.1| 34 | 36 | 1.2 KDA0990X03ST100N | @ | 99 | 10 | 89 |32.1| 47 | 40 | 1.8 KDA1320X03S140N | @ | 13.2| 14 | 107 |40.2| 60 | 45 | 24
KDA0340X03SO60N | @ | 34 | 6 | 62 [149| 20 | 36 | 0.6 KDA0670X03SO80N | @ | 6.7 | 8 | 79 [23.9| 34 | 36 | 1.2 KDA1000X03ST00N | @ | 10 | 10 | 89 |32.0| 47 | 40 | 1.8 KDA1330X03S140N | @ | 13.3| 14 | 107 |40.0| 60 | 45 | 2.4
KDA0350X03S060N | @ | 35 | 6 | 62 |147| 20 | 36 | 0.6 KDA0680X03SO80N | @ | 6.8 | 8 | 79 |23.8| 34 | 36 | 1.2 KDA1010X03S120N | @ | 10.1| 12 | 102 |39.8| 55 | 45 | 1.8 KDA1340X03S140N | @ | 134 | 14 | 107 |39.9| 60 | 45 | 24
KDA0360X03SO060N | @ | 36 | 6 | 62 |146| 20 | 36 | 0.6 KDA0690X03SO80N | @ | 69 | 8 | 79 [23.6| 34 | 36 | 1.2 KDA1020X03S120N | @ | 10.2 | 12 | 102 |39.7 | 55 | 45 | 1.8 KDA1350X03S140N | @ | 13.5| 14 | 107 |39.7| 60 | 45 | 24
KDA0370X03S060N | @ | 3.7 6 62 |144| 20 | 36 | 0.6 KDA0700X03S080N | @ 7 8 79 [235] 34 | 36 | 1.2 KDA1030X03S120N | @ |10.3| 12 | 102 |39.5| 55 | 45 | 1.8 KDA1360X03S140N | @ | 13.6| 14 | 107 (39.6| 60 | 45 | 24
KDA0380X03S060N | @ | 38 | 6 | 66 |183| 24 | 36 | 0.6 KDA0710X03SO80N | @ | 7.1 | 8 | 79 [30.3| 41 | 36 | 1.2 KDA1040X03S120N | @ | 10.4 | 12 | 102 |39.4| 55 | 45 | 1.8 KDA1370X03S140N | @ | 13.7 | 14 | 107 |394| 60 | 45 | 24
KDA0390X03S060N | @ | 39 | 6 | 66 |18.1| 24 | 36 | 0.7 KDA0720X03SO80N | @ | 7.2 | 8 | 79 |30.2| 41 | 36 | 1.3 KDA1050X03S120N | @ | 10.5| 12 | 102 |39.2| 55 | 45 | 1.9 KDA1380X03S140N | @ | 13.8| 14 | 107 |39.3| 60 | 45 | 2.5
KDA0400X03SO60N | @ | 4 6 | 66 [180| 24 | 36 | 0.7 KDA0730X03SO80N | @ | 7.3 | 8 | 79 |30.0| 41 | 36 | 1.3 KDA1060X03S120N | @ | 10.6 | 12 | 102 |39.1| 55 | 45 | 1.9 KDA1390X03S140N | @ | 13.9| 14 | 107 |39.1| 60 | 45 | 2.5
KDA0410X03SO60N | @ | 41 | 6 | 66 |17.8| 24 | 36 | 0.7 KDA0740X03SO80N | @ | 74 | 8 | 79 |299| 41 | 36 | 1.3 KDA1070X03S120N | @ | 10.7 | 12 | 102|389 | 55 | 45 | 1.9 KDA1400X03S140N | @ | 14 | 14 | 107 |{39.0| 60 | 45 | 2.5
KDA0420X03SO060N | @ | 42 | 6 | 66 |17.7| 24 | 36 | 0.7 KDA0750X03SO80N | @ | 7.5 | 8 | 79 [29.7| 41 | 36 | 1.3 KDA1080X03S120N | @ | 10.8 | 12 | 102 |38.8| 55 | 45 | 1.9 KDA1410X03S160N | @ | 14.1| 16 | 115 |43.8| 65 | 48 | 2.5
KDA0430X03SO060N | @ | 43 | 6 | 66 |17.5| 24 | 36 | 0.7 KDA0760X03S080N | @ | 76 | 8 | 79 |29.6| 41 | 36 | 1.3 KDA1090X03S120N | @ | 109 | 12 | 102 |38.6| 55 | 45 | 1.9 KDA1420X03S160N | @ | 14.2| 16 | 115|43.7| 65 | 48 | 2.5
KDA0440X03S060N | @ | 4.4 6 66 |174| 24 | 36 | 0.8 KDA0770X03S080N | @ | 7.7 8 79 (294 | 41 36 | 14 KDA1100X03S120N | @ | 11 12 | 102|385 | 55 | 45 | 2.0 KDA1430X03S160N | @ | 143 | 16 | 115|43.5| 65 | 48 | 2.6
KDA0450X03S060N | @ | 4.5 6 66 (172 24 | 36 | 0.8 KDA0780X03S080N | @ | 7.8 8 79 1293 41 36 | 14 KDA1110X03S120N | @ |11.1| 12 | 102 |383| 55 | 45 | 2.0 KDA1440X03S160N | @ | 144 | 16 | 115|434 | 65 | 48 | 2.6
KDA0460X03S060N | @ | 46 | 6 | 66 |17.1| 24 | 36 | 0.8 KDA0790X03SO80N | @ | 79 | 8 | 79 [29.1| 41 | 36 | 14 KDA1120X03S120N | @ | 11.2| 12 | 102 |38.2| 55 | 45 | 2.0 KDA1450X03S160N | @ | 14.5| 16 | 115 43.2| 65 | 48 | 26
KDA0470X03S060N | @ | 47 | 6 | 66 |16.9| 24 | 36 | 0.8 KDA0800X03SO80N | @ | 8 8 | 79 |290| 41 | 36 | 14 KDA1130X03S120N | @ | 11.3| 12 | 102 |38.0| 55 | 45 | 2.0 KDA1460X03S160N | @ | 14.6| 16 | 115 43.1| 65 | 48 | 2.6
KDA0480X03SO060N | @ | 48 | 6 | 66 |20.8| 28 | 36 | 0.8 KDA0810X03S100N | @ | 8.1 | 10 | 89 [34.8| 47 | 40 | 14 KDA1140X03S120N | @ | 11.4| 12 [ 102 |37.9| 55 | 45 | 2.0 KDA1470X03S160N | @ | 14.7 | 16 | 115 429| 65 | 48 | 2.6
KDA0490X03SO060N | @ | 49 | 6 | 66 |20.6| 28 | 36 | 0.8 KDA0820X03S100N | @ | 82 | 10 | 89 347 | 47 | 40 | 14 KDA1150X03S120N | @ | 11.5| 12 | 102 |37.7| 55 | 45 | 2.0 KDA1480X03S160N | @ | 14.8| 16 | 115 42.8| 65 | 48 | 2.6
KDA0500X03SO60N | @ | 5 6 | 66 [20.5| 28 | 36 | 09 KDA0830X03ST00N | @ | 83 | 10 | 89 |345| 47 | 40 | 1.5 KDA1160X03S120N | @ | 11.6 | 12 | 102 |37.6 | 55 | 45 | 2.1 KDA1490X03S160N | @ | 14.9| 16 | 115 42.6| 65 | 48 | 2.7
KDAO0510X03S060N | @ | 5.1 6 66 |203| 28 | 36 | 09 KDA0840X03S100N | @ | 84 | 10 | 89 (344 | 47 | 40 | 15 KDA1170X03S120N | @ | 11.7 | 12 | 102 |374| 55 | 45 | 2.1 KDA1500X03S160N | @ | 15 | 16 | 115 |425| 65 | 48 | 2.7
KDA0520X03S060N | @ | 5.2 6 66 |20.2| 28 | 36 | 0.9 KDA0850X03ST100N | @ | 85 | 10 | 89 |34.2| 47 | 40 | 15 KDA1180X03S120N | @ [11.8| 12 | 102 |373| 55 | 45 | 2.1 KDA1510X03S160N | @ | 15.1| 16 | 115|423 | 65 | 48 | 2.7
KDA0530X03S060N | @ | 53 | 6 | 66 [20.0| 28 | 36 | 0.9 KDA0860X03ST00N | @ | 86 | 10 | 89 |34.1| 47 | 40 | 1.5 KDA1190X03S120N | @ | 11.9| 12 | 102 |37.1| 55 | 45 | 2.1 KDA1520X03S160N | @ | 15.2| 16 | 115 42.2| 65 | 48 | 2.7
KDA0540X03S060N | @ | 54 | 6 | 66 [19.9| 28 | 36 | 0.9 KDA0870X03ST100N | @ | 8.7 | 10 | 89 |339| 47 | 40 | 1.5 KDA1200X03S120N | @ | 12 | 12 | 102 |37.0| 55 | 45 | 2.1 KDA1530X03S160N | @ | 153 | 16 | 115 42.0| 65 | 48 | 2.7
KDA0550X03S060N | @ | 55 | 6 | 66 [19.7| 28 | 36 | 1.0 KDA0880X03S100N | @ | 88 | 10 | 89 |33.8| 47 | 40 | 1.6 KDA1210X03S140N | @ | 12.1| 14 | 107 |41.8| 60 | 45 | 2.2 KDA1540X03S160N | @ | 154 | 16 | 115 41.9| 65 | 48 | 2.8
KDA0560X03S060N | @ | 56 | 6 | 66 [19.6| 28 | 36 | 1.0 KDA0890X03S100N | @ | 89 | 10 | 89 [33.6| 47 | 40 | 1.6 KDA1220X03S140N | @ | 12.2| 14 | 107 |41.7| 60 | 45 | 2.2 KDA1550X03S160N | @ | 15.5| 16 | 115 |41.7| 65 | 48 | 2.8
KDA0570X03S060N | @ | 5.7 | 6 | 66 |194| 28 | 36 | 1.0 KDAO900X03S100N | @ | 9 | 10 | 89 |335| 47 | 40 | 1.6 KDA1230X03S140N | @ | 123 | 14 | 107 |41.5| 60 | 45 | 2.2 KDA1560X03S160N | @ | 15.6| 16 | 115 41.6| 65 | 48 | 2.8
KDA0580X03SO060N | @ | 58 | 6 | 66 |193| 28 | 36 | 1.0 KDA0910X03S100N | @ | 9.1 | 10 | 89 [333| 47 | 40 | 1.6 KDA1240X03S140N | @ | 12.4| 14 | 107 |41.4| 60 | 45 | 2.2 KDA1570X03S160N | @ | 157 | 16 [ 115|414 | 65 | 48 | 2.8
KDA0590X03S060N | @ | 5.9 6 66 [19.1] 28 | 36 | 1.0 KDA0920X03ST100N | @ | 9.2 | 10 | 89 [(33.2| 47 | 40 | 1.6 KDA1250X03S140N | @ |12.5| 14 | 107 |41.2| 60 | 45 | 2.2 KDA1580X03S160N | @ | 158 | 16 | 115|413 | 65 | 48 | 2.8
KDA0600X03S060N | @ | 6 6 | 66 [19.0| 28 | 36 | 1.0 KDA0930X03S100N | @ | 9.3 | 10 | 89 [33.0| 47 | 40 | 1.6 KDA1260X03S140N | @ | 12.6 | 14 | 107 |41.1| 60 | 45 | 2.2 KDA1590X03S160N | @ | 15.9| 16 | 115 |41.1| 65 | 48 | 2.8
KDA0610X03SO80N | @ | 6.1 | 8 | 79 |24.8| 34 | 36 | 1.1 KDA0940X03S100N | @ | 94 | 10 | 89 |32.9| 47 | 40 | 1.7 KDA1270X03S140N | @ | 12.7 | 14 | 107 |40.9| 60 | 45 | 2.3 KDA1600X03S160N | @ | 16 | 16 | 115 41.0| 65 | 48 | 29
KDA0620X03S080ON | @ | 6.2 | 8 | 79 |24.7| 34 | 36 | 1.1 KDA0950X03ST100N | @ | 9.5 | 10 | 89 |32.7| 47 | 40 | 1.7 KDA1280X03S140N | @ | 12.8| 14 | 107 |40.8| 60 | 45 | 2.3 *ggg‘;gdfs‘g;hn‘iha;jgg:ﬁﬁj;feizﬁgizf&i ghDé”SdeD © Stomdond ok
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Type N No Coolant Holes [IELII

m —f-PL é ConlantHoles  Angie " HeliAngle DCONTorance DCToerngs
e | s =0
55 81 17
BE— = ST —rET
LCF 23.1~ 06 +0.004 ~ +0.016
OAL 101 ~016 | 40007 10025
Dimensions (mm) Dimensions (mm) Dimensions (mm) Dimensions (mm)
Description Stock Description Stock Description Stock Description Stock

DC |[DCON|OAL| LU | LCF | LS | PL DC |[DCON|OAL| LU | LCF | LS | PL DC |DCON|OAL| LU | LCF | LS | PL DC |[DCON|OAL| LU | LCF | LS | PL
KDA0300X05S060N | @ 3 6 66 |235| 28 | 36 | 0.5 KDA0630X05S080N | @ | 6.3 8 91 [435] 53 | 36 | 1.1 KDAQ960X05S100N | @ | 96 | 10 | 103 |46.6| 61 | 40 | 1.7 KDA1290X05S140N | @ | 129 | 14 (124 |57.6| 77 | 45 | 23
KDA0310X05S060N | @ | 3.1 | 6 | 66 |233| 28 | 36 | 0.5 KDA0640X05S080N | @ | 6.4 | 8 | 91 [434| 53 | 36 | 1.1 KDA0970X05ST100N | @ | 9.7 | 10 | 103 |46.4| 61 | 40 | 1.7 KDA1300X05S140N | @ | 13 | 14 | 124 |575| 77 | 45 | 2.3
KDA0320X05S060N | @ | 3.2 | 6 | 66 |23.2| 28 | 36 | 0.5 KDA0650X05S080N | @ | 6.5 | 8 | 91 [43.2| 53 | 36 | 1.1 KDAO0980X05ST100N | @ | 9.8 | 10 | 103 |46.3| 61 | 40 | 1.7 KDA1310X05S140N | @ | 13.1| 14 | 124 |573| 77 | 45 | 2.3
KDA0330X05S060N | @ | 33 | 6 | 66 [23.0| 28 | 36 | 0.6 KDA0660X05S080N | @ | 6.6 | 8 | 91 [43.1| 53 | 36 | 1.2 KDA0990X05ST100N | @ | 9.9 | 10 | 103 |46.1| 61 | 40 | 1.8 KDA1320X05S140N | @ | 13.2| 14 | 124 |57.2| 77 | 45 | 24
KDA0340X05S060N | @ | 34 | 6 | 66 [229| 28 | 36 | 0.6 KDA0670X05S080N | @ | 6.7 | 8 | 91 [429| 53 | 36 | 1.2 KDA1000X05ST100N | @ | 10 | 10 [ 103 |46.0| 61 | 40 | 1.8 KDA1330X05S140N | @ (133 | 14 [ 124 |57.0| 77 | 45 | 24
KDA0350X05S060N | @ | 35 | 6 | 66 |22.7| 28 | 36 | 0.6 KDA0680X05S080N | @ | 6.8 | 8 | 91 [428| 53 | 36 | 1.2 KDA1010X05S120N | @ | 10.1| 12 | 118|558 | 71 | 45 | 1.8 KDA1340X05S140N | @ [13.4| 14 | 124|569 | 77 | 45 | 24
KDA0360X05S060N | @ | 36 | 6 | 66 |22.6| 28 | 36 | 0.6 KDA0690X05S080N | @ | 69 | 8 | 91 [42.6| 53 | 36 | 1.2 KDA1020X05S120N | @ | 10.2 | 12 | 118 |55.7 | 71 | 45 | 1.8 KDA1350X05S140N | @ (135 14 [ 124 |56.7 | 77 | 45 | 24
KDA0370X05S060N | @ | 3.7 6 66 |224| 28 | 36 | 0.6 KDA0700X05S080N | @ 7 8 91 [425| 53 | 36 | 1.2 KDA1030X05S120N | @ | 10.3| 12 | 118 |555| 71 | 45 | 1.8 KDA1360X05S140N | @ | 13.6| 14 | 124 |56.6| 77 | 45 | 24
KDA0380X05S060N | @ | 3.8 | 6 | 74 [30.3| 36 | 36 | 0.6 KDA0710X05S080N | @ | 7.1 | 8 | 91 [423| 53 | 36 | 1.2 KDA1040X05S120N | @ | 10.4 | 12 [ 118 |554 | 71 | 45 | 1.8 KDA1370X05S140N | @ | 13.7 | 14 | 124 |56.4 | 77 | 45 | 24
KDA0390X05S060N | @ | 39 | 6 | 74 |30.1| 36 | 36 | 0.7 KDA0720X05S080N | @ | 7.2 | 8 | 91 |422| 53 | 36 | 1.3 KDA1050X05S120N | @ | 10.5| 12 [ 118 |552| 71 | 45 | 1.9 KDA1380X05S140N | @ | 13.8| 14 | 124|563 | 77 | 45 | 2.5
KDA0400X05S060N | @ | 4 6 | 74 [30.0| 36 | 36 | 0.7 KDA0730X05S080N | @ | 7.3 | 8 | 91 |42.0| 53 | 36 | 1.3 KDA1060X05S120N | @ | 10.6 | 12 [ 118 |55.1| 71 | 45 | 1.9 KDA1390X05S140N | @ | 13.9| 14 | 124 |56.1| 77 | 45 | 25
KDA0410X05S060N | @ | 4.1 | 6 | 74 |29.8| 36 | 36 | 0.7 KDA0740X05S080N | @ | 74 | 8 | 91 |419| 53 | 36 | 1.3 KDA1070X05S120N | @ | 10.7 | 12 | 118 |549| 71 | 45 | 1.9 KDA1400X05S140N | @ | 14 | 14 | 124 |56.0| 77 | 45 | 2.5
KDA0420X05S060N | @ | 42 | 6 | 74 |29.7| 36 | 36 | 0.7 KDA0750X05S080N | @ | 7.5 | 8 | 91 [41.7| 53 | 36 | 1.3 KDA1080X05S120N | @ | 10.8 | 12 | 118 |54.8| 71 | 45 | 1.9 KDA1410X05S160N | @ | 14.1| 16 | 133 |61.8| 83 | 48 | 2.5
KDA0430X05S060N | @ | 43 | 6 | 74 |29.5| 36 | 36 | 0.7 KDA0760X05S080N | @ | 76 | 8 | 91 |41.6| 53 | 36 | 1.3 KDA1090X05S120N | @ | 109 | 12 | 118 |546| 71 | 45 | 1.9 KDA1420X05S160N | @ | 14.2| 16 | 133 |61.7| 83 | 48 | 2.5
KDA0440X05S060N | @ | 4.4 6 74 (294 36 | 36 | 0.8 KDA0770X05S080N | @ | 7.7 8 91 (414 53 | 36 | 14 KDA1100X05S120N | @ | 11 12 | 118|545 | 71 | 45 | 2.0 KDA1430X05S160N | @ | 143 | 16 | 133 |61.5| 83 | 48 | 2.6
KDA0450X05S060N | @ | 4.5 6 74 1292 | 36 | 36 | 0.8 KDA0780X05S080N | @ | 7.8 8 91 (413 53 | 36 | 14 KDA1110X05S120N | @ |11.1| 12 | 118 |543| 71 | 45 | 2.0 KDA1440X05S160N | @ | 14.4| 16 | 133|614 | 83 | 48 | 2.6
KDA0460X05S060N | @ | 46 | 6 | 74 [29.1| 36 | 36 | 0.8 KDA0790X05S080N | @ | 79 | 8 | 91 [41.1| 53 | 36 | 14 KDA1120X05S120N | @ | 11.2| 12 [ 118 |54.2| 71 | 45 | 2.0 KDA1450X05S160N | @ | 14.5| 16 | 133 |61.2| 83 | 48 | 2.6
KDA0470X05S060N | @ | 47 | 6 | 74 |289| 36 | 36 | 0.8 KDA0800X05S080N | @ | 8 8 | 91 |410| 53 | 36 | 14 KDA1130X05S120N | @ | 11.3| 12 | 118 |54.0| 71 | 45 | 2.0 KDA1460X05S160N | @ | 14.6| 16 | 133 |61.1| 83 | 48 | 2.6
KDA0480X05S060N | @ | 48 | 6 | 82 [36.8| 44 | 36 | 0.8 KDA0810X05S100N | @ | 8.1 | 10 | 103 |48.8| 61 | 40 | 1.4 KDA1140X05S120N | @ | 11.4| 12 [ 118|539 | 71 | 45 | 2.0 KDA1470X05S160N | @ | 14.7 | 16 | 133 |60.9| 83 | 48 | 2.6
KDA0490X05S060N | @ | 49 | 6 | 82 |36.6| 44 | 36 | 0.8 KDA0820X05S100N | @ | 8.2 | 10 | 103 |48.7| 61 | 40 | 14 KDA1150X05S120N | @ | 11.5] 12 [ 118 |53.7| 71 | 45 | 2.0 KDA1480X05S160N | @ | 14.8| 16 | 133 |60.8| 83 | 48 | 2.6
KDA0500X05S060N | @ | 5 6 | 82 [365| 44 | 36 | 09 KDA0830X05S100N | @ | 83 | 10 | 103 |485| 61 | 40 | 1.5 KDA1160X05S120N | @ | 11.6 | 12 | 118 |53.6 | 71 | 45 | 2.1 KDA1490X05S160N | @ | 14.9| 16 | 133 |60.6| 83 | 48 | 2.7
KDA0510X05S060N | @ | 5.1 | 6 | 82 |363| 44 | 36 | 09 KDA0840X05S100N | @ | 84 | 10 | 103 |48.4| 61 | 40 | 1.5 KDA1170X05S120N | @ | 11.7 | 12 | 118 |53.4| 71 | 45 | 2.1 KDA1500X05S160N | @ | 15 | 16 [ 133 |60.5| 83 | 48 | 2.7
KDA0520X05S060N | @ | 5.2 6 82 [36.2| 44 | 36 | 09 KDA0850X05S100N | @ | 85 | 10 | 103 |48.2| 61 40 | 1.5 KDA1180X05S120N | @ [ 11.8| 12 | 118 |533| 71 | 45 | 2.1 KDA1510X05S160N | @ | 15.1| 16 | 133 |{60.3| 83 | 48 | 2.7
KDA0530X05S060N | @ | 53 | 6 | 82 [36.0| 44 | 36 | 09 KDA0860X05ST00N | @ | 86 | 10 | 103 |48.1| 61 | 40 | 1.5 KDA1190X05S120N | @ | 11.9| 12 | 118 |53.1| 71 | 45 | 2.1 KDA1520X05S160N | @ | 15.2| 16 | 133 |60.2| 83 | 48 | 2.7
KDA0540X05S060N | @ | 54 | 6 | 82 [359| 44 | 36 | 09 KDA0870X05S100N | @ | 8.7 | 10 | 103 |47.9| 61 | 40 | 1.5 KDA1200X05S120N | @ | 12 | 12 | 118 |53.0| 71 | 45 | 2.1 KDA1530X05S160N | @ | 153 | 16 | 133 |60.0| 83 | 48 | 2.7
KDA0550X05S060N | @ | 55 | 6 | 82 |357| 44 | 36 | 1.0 KDA0880X05S100N | @ | 88 | 10 | 103 |47.8| 61 | 40 | 1.6 KDA1210X05S140N | @ | 12.1| 14 | 124|588 | 77 | 45 | 2.2 KDA1540X05S160N | @ | 154 | 16 | 133 159.9| 83 | 48 | 2.8
KDA0560X05S060N | @ | 56 | 6 | 82 [356| 44 | 36 | 1.0 KDA0890X05S100N | @ | 89 | 10 [ 103 |47.6| 61 | 40 | 1.6 KDA1220X05S140N | @ | 12.2| 14 | 124 |58.7 | 77 | 45 | 2.2 KDA1550X05S160N | @ | 15.5| 16 | 133 |59.7| 83 | 48 | 2.8
KDA0570X05S060N | @ | 5.7 | 6 | 82 |354| 44 | 36 | 1.0 KDAO900X05S100N | @ | 9 | 10 [ 103 |475| 61 | 40 | 1.6 KDA1230X05S140N | @ | 123 | 14 | 124 |585| 77 | 45 | 2.2 KDA1560X05S160N | @ | 15.6| 16 | 133 |59.6| 83 | 48 | 2.8
KDA0580X05S060N | @ | 58 | 6 | 82 [353| 44 | 36 | 1.0 KDA0910X05S100N | @ | 9.1 | 10 [ 103 |47.3| 61 | 40 | 1.6 KDA1240X05S140N | @ | 12.4 | 14 | 124 |58.4 | 77 | 45 | 2.2 KDA1570X05S160N | @ | 15.7 | 16 | 133 |59.4| 83 | 48 | 2.8
KDA0590X05S060N | @ | 5.9 6 82 [351] 44 | 36 | 10 KDA0920X05S100N | @ | 9.2 | 10 | 103 |47.2| 61 40 | 1.6 KDA1250X05S140N | @ |12.5| 14 | 124 |582| 77 | 45 | 2.2 KDA1580X05S160N | @ | 158 | 16 | 133 (59.3| 83 | 48 | 2.8
KDA0600X05S060N | @ | 6 6 | 82 [350]| 44 | 36 | 1.0 KDA0930X05S100N | @ | 9.3 | 10 [ 103 |47.0| 61 | 40 | 1.6 KDA1260X05S140N | @ | 12.6 | 14 | 124 |58.1| 77 | 45 | 2.2 KDA1590X05S160N | @ | 15.9| 16 | 133 |59.1| 83 | 48 | 2.8
KDA0610X05S080N | @ | 6.1 | 8 | 91 [43.8| 53 | 36 | 1.1 KDA0940X05S100N | @ | 94 | 10 | 103 |46.9| 61 | 40 | 1.7 KDA1270X05S140N | @ | 12.7 | 14 | 124 |57.9| 77 | 45 | 2.3 KDA1600X05S160N | @ | 16 | 16 | 133 |59.0| 83 | 48 | 29
KDA0620X05S080N | @ | 6.2 | 8 | 91 |43.7| 53 | 36 | 1.1 KDA0950X05ST100N | @ | 9.5 | 10 | 103 |46.7 | 61 | 40 | 1.7 KDA1280X05S140N | @ | 12.8| 14 | 124 |57.8| 77 | 45 | 23 *ggg‘;gdfs‘g;hn‘iha;jgg:ﬁﬁj;feizﬁgizf&i ghDé”SdeD © Stomdond ok
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Type C with Coolant Holes INEIN

Dimensions (mm)

Dimensions (mm)

m *TL § Conlantoles  Angle - HeliAngle DCONTolerance DCTaeranee
s | 2 P = A
5
Cutting Dia. DC Tolerance m7 (mm)

23.0 +0.002 ~ +0.012

3.1~ 06 +0.004 ~ +0.016

26.1 ~ 10 +0.006 ~ +0.021

210.1~ 016 +0.007 ~ +0.025

Dimensions (mm) Dimensions (mm)
Description Stock Description Stock

DC [DCON|OAL| LU |[LCF | LS | PL DC [DCON|OAL| LU |[LCF| LS | PL
KDA0300X03S060C | @ | 3 6 | 62 [155] 20 | 36 | 0.5 KDA0630X03S080C | @ | 63 | 8 | 79 |245| 34 | 36 | 1.1
KDA0310X03S060C | @ | 3.1 | 6 | 62 |153| 20 | 36 | 05 KDA0640X03S080C | @ | 6.4 | 8 | 79 |244| 34 | 36 | 1.1
KDA0320X03S060C | @ | 3.2 | 6 | 62 |152| 20 | 36 | 05 KDA0650X03S080C | @ | 65 | 8 | 79 |24.2| 34 | 36 | 1.1
KDA0330X03S060C | @ | 33 | 6 | 62 |150| 20 | 36 | 0.6 KDA0660X03S080C | @ | 6.6 | 8 | 79 |24.1| 34 | 36 | 1.2
KDA0340X03S060C | @ | 3.4 | 6 | 62 [149| 20 | 36 | 0.6 KDA0670X03S080C | @ | 6.7 | 8 | 79 [23.9| 34 | 36 | 1.2
KDA0350X03S060C | @ | 35 | 6 | 62 [147| 20 | 36 | 0.6 KDA0680X03S080C | @ | 6.8 | 8 | 79 [23.8| 34 | 36 | 1.2
KDA0360X03S060C | @ | 36 | 6 | 62 [146| 20 | 36 | 0.6 KDA0690X03S080C | @ | 69 | 8 | 79 [23.6| 34 | 36 | 1.2
KDA0370X03S060C | @ | 3.7 | 6 | 62 |144| 20 | 36 | 0.6 KDA0700X03S080C | @ | 7 8 | 79 [235] 34 | 36 | 1.2
KDA0380X03S060C | @ | 38 | 6 | 66 |183| 24 | 36 | 0.6 KDAO0710X03S080C | @ | 7.1 | 8 | 79 |303| 41 | 36 | 1.2
KDA0390X03S060C | @ | 39 | 6 | 66 |18.1| 24 | 36 | 0.7 KDA0720X03S080C | @ | 7.2 | 8 | 79 |30.2| 41 | 36 | 1.3
KDA0400X03S060C | @ | 4 6 | 66 (180 24 | 36 | 0.7 KDA0730X03S080C | @ | 7.3 | 8 | 79 |30.0| 41 | 36 | 1.3
KDA0410X03S060C | @ | 41 | 6 | 66 [17.8| 24 | 36 | 0.7 KDA0740X03S080C | @ | 7.4 | 8 | 79 [29.9| 41 | 36 | 1.3
KDA0420X03S060C | @ | 42 | 6 | 66 [17.7| 24 | 36 | 0.7 KDA0750X03S080C | @ | 7.5 | 8 | 79 [29.7| 41 | 36 | 1.3
KDA0430X03S060C | @ | 43 | 6 | 66 [17.5| 24 | 36 | 0.7 KDA0760X03S080C | @ | 76 | 8 | 79 [29.6| 41 | 36 | 1.3
KDA0440X03S060C | @ | 44 | 6 | 66 [174| 24 | 36 | 0.8 KDA0770X03S080C | @ | 7.7 | 8 | 79 |294| 41 | 36 | 14
KDA0450X03S060C | @ | 45 | 6 | 66 |17.2| 24 | 36 | 0.8 KDA0780X03S080C | @ | 7.8 | 8 | 79 |293| 41 | 36 | 14
KDA0460X03S060C | @ | 46 | 6 | 66 |17.1| 24 | 36 | 0.8 KDA0790X03S080C | @ | 79 | 8 | 79 |29.1| 41 | 36 | 14
KDA0470X03S060C | @ | 47 | 6 | 66 |169| 24 | 36 | 0.8 KDA0800X035080C | @ | 8 8 | 79 [29.0| 41 | 36 | 14
KDA0480X03S060C | @ | 48 | 6 | 66 [20.8| 28 | 36 | 0.8 KDA0810X03S100C | @ | 8.1 | 10 | 89 |34.8| 47 | 40 | 14
KDA0490X03S060C | @ | 49 | 6 | 66 [20.6| 28 | 36 | 0.8 KDA0820X03S100C | @ | 82 | 10 | 89 |34.7| 47 | 40 | 14
KDA0500X03S060C | @ | 5 6 | 66 [205] 28 | 36 | 0.9 KDA0830X03S100C | @ | 83 | 10 | 89 [345| 47 | 40 | 1.5
KDA0510X03S060C | @ | 5.1 | 6 | 66 [20.3| 28 | 36 | 09 KDA0840X03S100C | @ | 84 | 10 | 89 (344 | 47 | 40 | 1.5
KDA0520X03S060C | @ | 52 | 6 | 66 |20.2| 28 | 36 | 0.9 KDA0850X03S100C | @ | 85 | 10 | 89 |34.2| 47 | 40 | 15
KDA0530X03S060C | @ | 53 | 6 | 66 |20.0| 28 | 36 | 0.9 KDA0860X03S100C | @ | 8.6 | 10 | 89 |34.1| 47 | 40 | 15
KDA0540X03S060C | @ | 54 | 6 | 66 |199| 28 | 36 | 0.9 KDA0870X03S100C | @ | 8.7 | 10 | 89 |339| 47 | 40 | 15
KDA0550X03S060C | @ | 55 | 6 | 66 |19.7| 28 | 36 | 1.0 KDA0880X03S100C | @ | 88 | 10 | 89 |338| 47 | 40 | 1.6
KDA0560X03S060C | @ | 56 | 6 | 66 [19.6| 28 | 36 | 1.0 KDA0890X03S100C | @ | 89 | 10 | 89 |336| 47 | 40 | 1.6
KDA0570X03S060C | @ | 57 | 6 | 66 [19.4| 28 | 36 | 1.0 KDA0900X03S100C | @ | 9 10 | 89 |335| 47 | 40 | 16
KDA0580X03S060C | @ | 58 | 6 | 66 [19.3| 28 | 36 | 1.0 KDA0910X03S100C | @ | 9.1 | 10 | 89 |333| 47 | 40 | 1.6
KDA0590X03S060C | @ | 59 | 6 | 66 |19.1| 28 | 36 | 1.0 KDA0920X03S100C | @ | 9.2 | 10 | 89 |33.2| 47 | 40 | 1.6
KDA0600X03S060C | @ | 6 6 | 66 [19.0] 28 | 36 | 1.0 KDA0930X03S100C | @ | 93 | 10 | 89 |33.0| 47 | 40 | 1.6
KDA0610X03S080C | @ | 6.1 | 8 | 79 |248| 34 | 36 | 1.1 KDA0940X03S100C | @ | 9.4 | 10 | 89 |329| 47 | 40 | 1.7
KDA0620X03S080C | @ | 6.2 | 8 | 79 |24.7| 34 | 36 | 1.1 KDA0950X03S100C | @ | 95 | 10 | 89 |32.7| 47 | 40 | 1.7

Description Stock Description Stock

DC |DCON| OAL | LU | LCF | LS | PL DC [DCON|OAL | LU | LCF | LS | PL
KDA0960X03S100C | @ | 9.6 | 10 | 89 |326| 47 | 40 | 1.7 KDA1290X035140C | @ | 12.9| 14 | 107 |406| 60 | 45 | 2.3
KDA0970X03S100C | @ | 9.7 | 10 | 89 |324| 47 | 40 | 1.7 KDA1300X035S140C | @ | 13 | 14 | 107 |40.5| 60 | 45 | 2.3
KDA0980X03S100C | @ | 9.8 | 10 | 89 |323| 47 | 40 | 1.7 KDA1310X035140C | @ | 13.1| 14 | 107 |403| 60 | 45 | 2.3
KDA0990X03S100C | @ | 9.9 | 10 | 89 |32.1| 47 | 40 | 1.8 KDA1320X035140C | @ | 13.2| 14 | 107 |40.2| 60 | 45 | 2.4
KDA1000X03S100C | @ | 10 | 10 | 89 |32.0| 47 | 40 | 1.8 KDA1330X035140C | @ | 13.3| 14 | 107 |40.0| 60 | 45 | 2.4
KDA1010X03S120C | @ | 10.1| 12 | 102 |39.8| 55 | 45 | 1.8 KDA1340X035140C | @ | 13.4| 14 [ 107 |39.9| 60 | 45 | 2.4
KDA1020X035120C | @ | 10.2| 12 | 102 [39.7| 55 | 45 | 1.8 KDA1350X035140C | @ | 13.5| 14 | 107 |39.7| 60 | 45 | 2.4
KDA1030X035120C | @ | 10.3| 12 | 102 |39.5| 55 | 45 | 1.8 KDA1360X035140C | @ | 13.6| 14 | 107 |39.6| 60 | 45 | 2.4
KDA1040X035120C | @ | 104 | 12 | 102 |39.4| 55 | 45 | 1.8 KDA1370X035140C | @ | 13.7| 14 | 107 |39.4| 60 | 45 | 2.4
KDA1050X035120C | @ | 10.5| 12 | 102 |39.2| 55 | 45 | 1.9 KDA1380X035140C | @ | 13.8| 14 | 107 |39.3| 60 | 45 | 2.5
KDA1060X035120C | @ | 10.6| 12 | 102 39.1| 55 | 45 | 1.9 KDA1390X035140C | @ | 13.9| 14 | 107 |39.1| 60 | 45 | 2.5
KDA1070X035120C | @ | 10.7| 12 | 102|389 | 55 | 45 | 1.9 KDA1400X035140C | @ | 14 | 14 | 107 |39.0| 60 | 45 | 2.5
KDA1080X035120C | @ | 10.8| 12 | 102 |38.8| 55 | 45 | 1.9 KDA1410X035160C | @ | 14.1| 16 | 115 |43.8| 65 | 48 | 2.5
KDA1090X03S120C | @ |10.9| 12 | 102|386 | 55 | 45 | 1.9 KDA1420X03S160C | @ | 14.2| 16 | 115|43.7| 65 | 48 | 2.5
KDA1100X035120C | @ | 11 | 12 | 102|385 | 55 | 45 | 2.0 KDA1430X035160C | @ |14.3| 16 | 115 |43.5| 65 | 48 | 2.6
KDA1110X035120C | @ | 11.1| 12 | 102|383 | 55 | 45 | 2.0 KDA1440X03S160C | @ |14.4| 16 | 115|434 | 65 | 48 | 2.6
KDA1120X035120C | @ | 11.2| 12 | 102 |38.2| 55 | 45 | 2.0 KDA1450X03S160C | @ |14.5| 16 | 115 |43.2| 65 | 48 | 2.6
KDA1130X035120C | @ | 11.3| 12 | 102 |38.0| 55 | 45 | 2.0 KDA1460X03S160C | @ |14.6| 16 | 115 |43.1| 65 | 48 | 2.6
KDA1140X035120C | @ |11.4| 12 | 102 |37.9| 55 | 45 | 2.0 KDA1470X03S160C | @ |14.7| 16 | 115|429 | 65 | 48 | 2.6
KDA1150X035120C | @ | 11.5| 12 | 102 |37.7| 55 | 45 | 2.0 KDA1480X035160C | @ | 14.8| 16 | 115 |42.8| 65 | 48 | 2.6
KDA1160X03S120C | @ |11.6| 12 | 102 |37.6| 55 | 45 | 2.1 KDA1490X03S160C | @ |14.9| 16 | 115|426 | 65 | 48 | 2.7
KDA1170X035120C | @ | 11.7| 12 | 102 |37.4| 55 | 45 | 2.1 KDA1500X035160C | @ | 15 | 16 | 115 |425| 65 | 48 | 2.7
KDA1180X035120C | @ | 11.8| 12 | 102 |37.3| 55 | 45 | 2.1 KDA1510X03S160C | @ | 15.1| 16 | 115|423 | 65 | 48 | 2.7
KDA1190X035120C | @ |11.9| 12 | 102 |37.1| 55 | 45 | 2.1 KDA1520X03S160C | @ |15.2| 16 | 115 |42.2| 65 | 48 | 2.7
KDA1200X035120C | @ | 12 | 12 | 102 |37.0| 55 | 45 | 2.1 KDA1530X03S160C | @ |15.3| 16 | 115 |42.0| 65 | 48 | 2.7
KDA1210X035140C | @ | 12.1| 14 | 107 |41.8| 60 | 45 | 2.2 KDA1540X03S160C | @ |15.4| 16 | 115|41.9| 65 | 48 | 2.8
KDA1220X035140C | @ | 12.2| 14 | 107 |41.7 | 60 | 45 | 2.2 KDA1550X035160C | @ |15.5| 16 | 115 |41.7| 65 | 48 | 2.8
KDA1230X035140C | @ | 12.3| 14 | 107 |41.5| 60 | 45 | 2.2 KDA1560X03S160C | @ |15.6| 16 | 115 |41.6| 65 | 48 | 2.8
KDA1240X035140C | @ | 12.4| 14 | 107 |41.4| 60 | 45 | 2.2 KDA1570X03S160C | @ |15.7| 16 | 115|414 | 65 | 48 | 2.8
KDA1250X035140C | @ | 12.5| 14 | 107 |41.2| 60 | 45 | 2.2 KDA1580X035160C | @ |15.8| 16 | 115 |41.3| 65 | 48 | 2.8
KDA1260X035140C | @ | 12.6| 14 | 107 |41.1| 60 | 45 | 2.2 KDA1590X03S160C | @ |15.9| 16 | 115 |41.1| 65 | 48 | 2.8
KDA1270X035140C | @ | 12.7| 14 | 107 |40.9| 60 | 45 | 2.3 KDA1600X03S160C | @ | 16 | 16 | 115 |41.0| 65 | 48 | 2.9

KDA1280X03S140C | @ | 12.8| 14 | 107 [40.8| 60 | 45 | 2.3 * Drilling depth is an approximate indication of L/D.
Depending on the size, it may be smaller than the listed L/D. @ : Standard Stock
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Type C with Coolant Holes INELIN

Dimensions (mm)

Dimensions (mm)

[ 5D | —p=PL S Conlatoes e HelAnge DCONTornce DCTolenes
e | ° P - = m
% Cutting Dia. DC Tolerance m7 (mm)

23.0 +0.002 ~ +0.012

3.1~ 06 +0.004 ~ +0.016

OAL 101 ~016 | 40007 10025

Dimensions (mm) Dimensions (mm)
Description Stock Description Stock

DC |[DCON|OAL| LU | LCF | LS | PL DC |[DCON|OAL| LU | LCF | LS | PL
KDA0300X05S060C | @ 3 6 66 |235| 28 | 36 | 0.5 KDA0630X05S080C | @ | 6.3 8 91 [435] 53 | 36 | 1.1
KDA0310X05S060C | @ | 3.1 | 6 | 66 [233| 28 | 36 | 0.5 KDA0640X055080C | @ | 6.4 | 8 | 91 |434| 53 | 36 | 1.1
KDA0320X05S060C | @ | 3.2 | 6 | 66 [23.2| 28 | 36 | 05 KDA0650X055080C | @ | 65 | 8 | 91 |43.2| 53 | 36 | 1.1
KDA0330X055060C | @ | 33 | 6 | 66 |23.0| 28 | 36 | 0.6 KDA0660X055080C | @ | 6.6 | 8 | 91 |43.1| 53 | 36 | 1.2
KDA0340X05S060C | @ | 3.4 | 6 | 66 [229| 28 | 36 | 0.6 KDA0670X055080C | @ | 6.7 | 8 | 91 [429| 53 | 36 | 1.2
KDA0350X05S060C | @ | 3.5 | 6 | 66 [22.7| 28 | 36 | 0.6 KDA0680X055080C | @ | 6.8 | 8 | 91 [428| 53 | 36 | 1.2
KDA0360X05S060C | @ | 3.6 | 6 | 66 [226| 28 | 36 | 0.6 KDA0690X055080C | @ | 69 | 8 | 91 [426| 53 | 36 | 1.2
KDA0370X05S060C | @ | 3.7 6 66 |224| 28 | 36 | 0.6 KDA0700X05S080C | @ 7 8 91 [425| 53 | 36 | 1.2
KDA0380X05S060C | @ | 38 | 6 | 74 |303| 36 | 36 | 06 KDAO0710X05S080C | @ | 7.1 | 8 | 91 |423| 53 | 36 | 1.2
KDA0390X055060C | @ | 39 | 6 | 74 |30.1| 36 | 36 | 0.7 KDA0720X055080C | @ | 7.2 | 8 | 91 |422| 53 | 36 | 13
KDA0400X055060C | @ | 4 6 | 74 [30.0| 36 | 36 | 0.7 KDAO0730X055080C | @ | 7.3 | 8 | 91 |420| 53 | 36 | 13
KDA0410X05S060C | @ | 41 | 6 | 74 [29.8| 36 | 36 | 0.7 KDA0740X055080C | @ | 7.4 | 8 | 91 [419| 53 | 36 | 1.3
KDA0420X05S060C | @ | 42 | 6 | 74 [29.7| 36 | 36 | 0.7 KDA0750X05S080C | @ | 7.5 | 8 | 91 [41.7| 53 | 36 | 1.3
KDA0430X05S060C | @ | 43 | 6 | 74 |29.5| 36 | 36 | 0.7 KDA0760X055080C | @ | 76 | 8 | 91 [41.6| 53 | 36 | 1.3
KDA0440X05S060C | @ | 4.4 6 74 1294 | 36 | 36 | 0.8 KDAO0770X055080C | @ | 7.7 8 91 |414| 53 | 36 | 14
KDA0450X05S060C | @ | 4.5 6 74 1292 | 36 | 36 | 0.8 KDA0780X05S080C | @ | 7.8 8 91 (413 53 | 36 | 14
KDA0460X05S060C | @ | 46 | 6 | 74 |29.1| 36 | 36 | 0.8 KDA0790X055080C | @ | 79 | 8 | 91 |41.1| 53 | 36 | 14
KDA0470X05S060C | @ | 47 | 6 | 74 |289| 36 | 36 | 0.8 KDA0800X055080C | @ | 8 8 | 91 [41.0| 53 | 36 | 14
KDA0480X05S060C | @ | 48 | 6 | 82 [36.8| 44 | 36 | 0.8 KDA0810X05S100C | @ | 8.1 | 10 | 103 | 488 | 61 | 40 | 14
KDA0490X05S060C | @ | 49 | 6 | 82 [36.6| 44 | 36 | 0.8 KDA0820X05S100C | @ | 8.2 | 10 | 103 |48.7| 61 | 40 | 14
KDA0500X05S060C | @ | 5 6 | 82 [365] 44 | 36 | 09 KDA0830X055100C | @ | 83 | 10 | 103 [485| 61 | 40 | 1.5
KDA0510X05S060C | @ | 5.1 | 6 | 82 [363| 44 | 36 | 09 KDA0840X055100C | @ | 84 | 10 | 103 [484| 61 | 40 | 1.5
KDA0520X05S060C | @ | 5.2 6 82 [36.2| 44 | 36 | 09 KDA0850X05S100C | @ | 85 | 10 | 103 |48.2| 61 40 | 1.5
KDA0530X055060C | @ | 53 | 6 | 82 |36.0| 44 | 36 | 0.9 KDA0860X055100C | @ | 8.6 | 10 | 103 |48.1| 61 | 40 | 1.5
KDA0540X055060C | @ | 54 | 6 | 82 |359| 44 | 36 | 0.9 KDA0870X055100C | @ | 8.7 | 10 | 103 |479| 61 | 40 | 1.5
KDA0550X05S060C | @ | 55 | 6 | 82 |357| 44 | 36 | 1.0 KDA0880X055100C | @ | 88 | 10 | 103 |47.8| 61 | 40 | 1.6
KDA0560X055060C | @ | 56 | 6 | 82 [356| 44 | 36 | 1.0 KDA0890X05S100C | @ | 89 | 10 | 103 |47.6| 61 | 40 | 1.6
KDA0570X05S060C | @ | 57 | 6 | 82 [354| 44 | 36 | 1.0 KDA0900X055100C | @ | 9 10 | 103 |475] 61 | 40 | 1.6
KDA0580X05S060C | @ | 58 | 6 | 82 [353| 44 | 36 | 1.0 KDA0910X05S100C | @ | 9.1 | 10 | 103 |47.3| 61 | 40 | 1.6
KDA0590X05S060C | @ | 5.9 6 82 [351] 44 | 36 | 10 KDA0920X05S100C | @ | 9.2 | 10 | 103 |47.2| 61 40 | 1.6
KDA0600X05S060C | @ | 6 6 | 82 (350 44 | 36 | 1.0 KDA0930X055100C | @ | 9.3 | 10 | 103 |47.0| 61 | 40 | 1.6
KDA0610X055080C | @ | 6.1 | 8 | 91 |438| 53 | 36 | 1.1 KDA0940X055100C | @ | 9.4 | 10 | 103 |469| 61 | 40 | 1.7
KDA0620X055080C | @ | 6.2 | 8 | 91 |43.7| 53 | 36 | 1.1 KDA0950X055100C | @ | 95 | 10 | 103 |46.7| 61 | 40 | 1.7

Description Stock Description Stock

DC |[DCON|OAL | LU | LCF | LS | PL DC [DCON|OAL| LU |[LCF | LS | PL
KDA0960X05S100C | @ | 9.6 | 10 | 103 [46.6| 61 | 40 | 1.7 KDA1290X055140C | @ |12.9| 14 | 124 |576| 77 | 45 | 23
KDA0970X05S100C | @ | 9.7 | 10 | 103 [464| 61 | 40 | 1.7 KDA1300X05S140C | @ | 13 | 14 | 124 |57.5| 77 | 45 | 2.3
KDA0980X05S100C | @ | 9.8 | 10 | 103 [46.3| 61 | 40 | 1.7 KDA1310X05S140C | @ [13.1| 14 | 124 |57.3| 77 | 45 | 2.3
KDA0990X05S100C | @ | 99 | 10 | 103 [46.1| 61 | 40 | 1.8 KDA1320X055140C | @ |13.2| 14 | 124 |57.2| 77 | 45 | 24
KDA1000X05S100C | @ | 10 | 10 | 103 [46.0| 61 | 40 | 1.8 KDA1330X055140C | @ (13.3| 14 | 124 |57.0| 77 | 45 | 24
KDA1010X05S120C | @ [10.1| 12 | 118 |55.8| 71 | 45 | 1.8 KDA1340X055140C | @ | 13.4| 14 | 124|569 | 77 | 45 | 24
KDA1020X055120C | @ | 10.2| 12 | 118 |55.7| 71 | 45 | 1.8 KDA1350X05S140C | @ | 13.5| 14 | 124 |56.7| 77 | 45 | 24
KDA1030X05S120C | @ | 10.3| 12 | 118 |[555| 71 | 45 | 1.8 KDA1360X05S140C | @ | 13.6 | 14 | 124 |56.6| 77 | 45 | 24
KDA1040X055120C | @ | 104 | 12 | 118 |[554 | 71 | 45 | 1.8 KDA1370X05S140C | @ | 13.7 | 14 | 124 |56.4 | 77 | 45 | 24
KDA1050X055120C | @ | 10.5| 12 | 118 |[552| 71 | 45 | 1.9 KDA1380X05S140C | @ | 13.8| 14 | 124|563 | 77 | 45 | 25
KDA1060X055120C | @ | 10.6| 12 | 118 [55.1| 71 | 45 | 1.9 KDA1390X055140C | @ | 13.9| 14 | 124 |56.1| 77 | 45 | 25
KDA1070X055120C | @ [10.7| 12 | 118 |549| 71 | 45 | 1.9 KDA1400X05S140C | @ | 14 | 14 | 124 |56.0| 77 | 45 | 25
KDA1080X055120C | @ [10.8| 12 | 118 [54.8| 71 | 45 | 1.9 KDA1410X055160C | @ [14.1| 16 | 133 [61.8| 83 | 48 | 2.5
KDA1090X055120C | @ [10.9| 12 | 118 |546| 71 | 45 | 1.9 KDA1420X055160C | @ |[14.2| 16 | 133 |61.7| 83 | 48 | 2.5
KDA1100X055120C | @ | 11 12 | 118|545 | 71 | 45 | 2.0 KDA1430X05S160C | @ | 14.3| 16 | 133 |61.5| 83 | 48 | 2.6
KDA1110X05S120C | @ | 11.1| 12 | 118 [543 | 71 | 45 | 2.0 KDA1440X05S160C | @ | 144 | 16 | 133 |61.4| 83 | 48 | 26
KDA1120X055120C | @ [11.2| 12 | 118 [54.2| 71 | 45 | 2.0 KDA1450X055160C | @ [14.5| 16 | 133 [61.2| 83 | 48 | 2.6
KDA1130X055120C | @ [11.3| 12 | 118 [54.0| 71 | 45 | 2.0 KDA1460X055160C | @ [14.6| 16 | 133 |61.1| 83 | 48 | 2.6
KDA1140X055120C | @ [11.4| 12 | 118 [539| 71 | 45 | 2.0 KDA1470X055160C | @ [14.7| 16 | 133 [60.9| 83 | 48 | 2.6
KDA1150X055120C | @ [11.5| 12 | 118 |53.7| 71 | 45 | 2.0 KDA1480X055160C | @ |[14.8| 16 | 133 |60.8| 83 | 48 | 2.6
KDA1160X055120C | @ [11.6| 12 | 118 |53.6| 71 | 45 | 2.1 KDA1490X055160C | @ [14.9| 16 | 133 |60.6| 83 | 48 | 2.7
KDA1170X05S120C | @ |11.7| 12 | 118 |534| 71 | 45 | 2.1 KDA1500X055160C | @ | 15 | 16 | 133 |60.5| 83 | 48 | 2.7
KDA1180X05S120C | @ |11.8| 12 | 118 |53.3| 71 | 45 | 2.1 KDA1510X05S160C | @ | 15.1| 16 | 133 |60.3| 83 | 48 | 2.7
KDA1190X055120C | @ [11.9| 12 | 118 |53.1| 71 | 45 | 2.1 KDA1520X055160C | @ [15.2| 16 | 133 |60.2| 83 | 48 | 2.7
KDA1200X055120C | @ | 12 | 12 | 118 |53.0| 71 | 45 | 2.1 KDA1530X055160C | @ (153 | 16 | 133 [60.0| 83 | 48 | 2.7
KDA1210X05S140C | @ [12.1| 14 | 124 |588| 77 | 45 | 2.2 KDA1540X055160C | @ [ 154 | 16 | 133 |59.9| 83 | 48 | 2.8
KDA1220X055140C | @ [12.2| 14 | 124 |58.7| 77 | 45 | 2.2 KDA1550X055160C | @ [15.5| 16 | 133 [59.7| 83 | 48 | 2.8
KDA1230X05S140C | @ [12.3| 14 | 124 |585| 77 | 45 | 2.2 KDA1560X055160C | @ [15.6| 16 | 133 |59.6| 83 | 48 | 2.8
KDA1240X05S140C | @ [12.4| 14 | 124 |584 | 77 | 45 | 2.2 KDA1570X055160C | @ [15.7| 16 | 133 [59.4| 83 | 48 | 2.8
KDA1250X05S140C | @ |12.5| 14 | 124 |58.2| 77 | 45 | 2.2 KDA1580X05S160C | @ | 15.8| 16 | 133 |59.3| 83 | 48 | 2.8
KDA1260X055140C | @ |12.6 | 14 | 124 |58.1 | 77 | 45 | 2.2 KDA1590X05S160C | @ | 159 | 16 | 133 |59.1| 83 | 48 | 2.8
KDA1270X05S140C | @ [12.7| 14 | 124 |579| 77 | 45 | 2.3 KDA1600X055160C | @ | 16 | 16 | 133 |59.0| 83 | 48 | 29
KDA1280X05S140C | @ | 12.8 | 14 | 124 [57.8| 77 | 45 | 2.3 * Drilling depth is an approximate indication of L/D.

Depending on the size, it may be smaller than the listed L/D. @ : Standard Stock
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Reference Cutting Conditions Table

Case Studies

(User evaluation)

K-series [ 5D |

Ve

f (mm/rev,
(m/min) ( )
Workpiece TypeN | TypeC

* * 03 04 06 08 010 012 014 016
Mild Steel/Low Carbon Steel SS 400/S 10 C
(<125 HB) 50-100 60-140 |0.09-0.16 [ 0.11-0.19 | 0.14-0.23 | 0.19-0.31 | 0.23-0.38 | 0.24-0.41 | 0.28-0.45 | 0.30-0.50
Carbon Steel S 35C/S 50C

45-90 60-120 |0.09-0.16 | 0.11-0.19 | 0.14-0.23 | 0.19-0.31 | 0.23-0.38 | 0.24-0.41 | 0.28-0.45 | 0.30-0.50
(<25 HRCQ)
Alloy Steel/Tool Steel SCM/SCr/SNCM

45-90 50-110 |0.09-0.16 [ 0.11-0.19 | 0.14-0.23 | 0.19-0.31 | 0.23-0.38 | 0.24-0.41 | 0.28-0.45 | 0.30-0.50
(< 35 HRQ)
Alloy Steel/Tool Steel SCM/SCr/SNCM

40-80 40-90 |0.09-0.14|0.10-0.17 | 0.13-0.22 | 0.17-0.29 | 0.21-0.35 | 0.22-0.37 | 0.26-0.41 | 0.28-0.44
(35-48 HRC)
Austenitic Stainless Steel SUS 304

20-40 40-80 |0.05-0.10 | 0.06-0.12 | 0.07-0.14 | 0.08-0.18 | 0.09-0.20 | 0.10-0.22 | 0.11-0.24 | 0.12-0.24
(130 -200 HB)
High Strength Austenitic Stainless Steel and

R 20-40 40-80 |0.03-0.08 | 0.04-0.10 | 0.05-0.10 | 0.06-0.12 | 0.07-0.14 | 0.08-0.16 | 0.09-0.18 | 0.10-0.18

Stainless Cast Steel (< 25 HRC)
Austenitic-ferritic Stainless Steel

20-35 30-60 |0.03-0.08 | 0.04-0.10 | 0.05-0.10 | 0.06-0.12 | 0.07-0.14 | 0.08-0.16 | 0.09-0.18 | 0.10-0.18
(< 30 HRQ)
Gray Cast Iron FC 250
(< 32 HRO) 60-100 60-140 |0.13-0.20 | 0.15-0.23 | 0.17-0.30 | 0.20-0.35 | 0.23-0.40 | 0.25-0.45 | 0.28-0.48 | 0.30-0.50
Alloy Cast Iron/Nodular Cast Iron FCD450
(< 28 HRC) 60-100 60-140 |0.11-0.18 | 0.13-0.20 | 0.15-0.25 | 0.17-0.32 | 0.20-0.36 | 0.22-0.42 | 0.24-0.45 | 0.25-0.48
High Alloy Cast Iron and Nodular Cast Iron
(< 45 HRO) 60-90 60-100 |0.06-0.11 | 0.08-0.13 | 0.10-0.16 | 0.12-0.20 | 0.14-0.26 | 0.16-0.28 | 0.18-0.30 | 0.20-0.32

Precautions

1. Make sure the workpiece is fixed firmly to the machine.

Use of precision holders, hydro chucks, and high-quality collet chucks is recommended.
2. Use a drill with a run-out of less than 0.02 mm when mounting.
3. Standard cutting conditions is when water-soluble coolant is applied.
4. 1f the tool diameter you want to use is not listed in the table, please refer to the closest tool diameter value in the table.
Adjust the cutting parameters according to your working environment in Machining.

Description's view

KDA0950X035100C

KDA 0950 X 03

S$100

C

Product Name Cutting Dia.
DC
High Efficiency
Coated Solid
Carbide Drill 29.5

Drilling Depth*
(L/D)

03:3D
05:5D

Shank Dia.
DCON

210.0

Type

N: No Coolant Holes
C: With Coolant Holes

* Drilling depth is an approximate indication of L/D and depends on the size.
Depending on the size, the size may be smaller than the L/D indicated. Check the dimension table.

Body SCM 440

26.9, Drilling

Hole 2
(Cross hole)

The KDA extends 20% longer than the current set life.
The condition of the cutting edge was good, and the wear of the shoulder was less than competitor.

Tool life

KDA

Competitor C
Competitor D

Type C
KDA0690X055080C

2,400 pcs or more/1KDA

2,000 pcs/1kpa

Cutting Conditions:

Hole 1:Vc =50 m/min, f=0.1 mm/rev, H =25 mm
Hole 2:Vc =40 m/min, f=0.1 mm/rev, H=15 mm
Wet (Internal coolant) Combined cutting machine

KDA showed less variation in hole diameter compared to competitor and achieved high efficiency
machining. Machining sound was quiet and chip condition was good.

Mold Part Cold Tool Steel
25.1, Drilling

Competitor E  Competitor F KDA

-

Type N
KDAO510X03S060N

Hole diameter variation (H = 7.5 mm)

KDA

Competitor E

Cutting Conditions:

Ve =80 m/min, f=0.15 mm/rev, H= 15 mm
Wet (External coolant) BT 50
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Solid Tools

Carbide Substrate

-
)
4
-
N

-
N

Application and selection
Solid End Mill Identification System / Icon Glossary

-
S

Square / For Automatic Lathes (Overall length 35mm / 45mm) F Series L10

High feed rate, High efficiency AMFK/4MFR L16
Difficult-to-cut materials, High efficiency ATFK/ATFR L20
Multi-functional, High efficiency 3ZFK L22

Special serrated edge, Difficult-to-cut materials 4/5/6RFH L30
Serrated edge, Notched edge L32

Ball-noses 2SEB L34

High efficiency, High precision 3AFK L40
Square (Varied interval flute design with wiper edge) N Series L44

Solid Tools for CFRP L45~L47

Drills L48~L62

Flat Bottom Drill 2ZDK-HP L48

Recommended Cutting Conditions L63~L82

AN
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Tool Selection Guide

Solid End Mills

M Application and selection

Substrate of all solid end mills
is carbide.

Workpiece Material
Heat Treated Steel
: o Heat-resistant Aluminum &
. . o " o - Stainless Steel = Titanium Alloys Alloys Cast Iron Non-ferrous
F’Sez;ee Applications DescriptioL Features Shape Coating  |No. of Flutes|Helix Angle o“é%"?rfm?'a- SOHRC Hbalile SRlAlie (7O L Description ;zz
§ Aluminum &
E Non Ferrous Material
L10~L11 2FES S/M/L 2 flutes, Sharp corner edge ——— 20.2~016 2FES S/M/L|L10~L11
T — 2
L12 2FEK S/M 2 flutes, Tough corner edge o e 23~016 2FEK S/M | L12
30°
Surface finish | 4FESM 4 flutes, Sharp corner edge - 21~016 4FESM
d S Moo ° O O ° O O
4FEKM 4 flutes, Tough corner edge 23~016 4FEKM
For Automatic Lathes S
~ I © ~ ~
L14~L15 2/3/4 FESW (Overall length 35mm / 45mm) ;ﬁ"; 2/3/4 35 23~013 2/3/4 FESW |L14~L15
4AMFK ] 4MFK
4 flutes — MEGACOAT Variable Lead
Sl awrm | 2| High feed rate, High effciency N— NANO 4 | T4ge,aa0 | 98-016 ® O O O O O O e
4TFK - ) ) 4TFK
4 flutes Difficult-to-cut materials MEGACOAT Variable Lead
L20~L21 2] proelt Coan—— 4 b el 53020 ) O ) () O O L20~L21
High efficiency | 4TFR high efficlency NANO 427, 44 4TFR
chip evacuation
L22-L23 3ZFK SMM | [1]| Multi-functional, High efficiency | S MEGACOAT| 3 40° 23~016 [ ) O () O O O 3ZFK S/M |L22~1.23
5 flutes, Steel and Difficult-to-cut P
L24 5DERM | [1]| materials 1 — AITIN 5 38° 04~025 [ ) () [ ) () () O 5DERM | L24
Varied interval flute design =
L25 | Multi-purpose | 3UFSM |[1] 3 flutes, Multi-purpose :2\» — TiAIN 3 45° 21~620 [ ) () O [ ) O o O 3UFSM | L25
L6127 M ficeny, High 6PFK £z |68 futes,High efciency, High feed rae, - MEGACOAT|  ©  |Variable Lead 65 P O O P P O O 6PFK L9607
feed rate with Multiedge|  gppK Finishing (Shouldering) NANO 8 42°, 44° 8PFK
4 flutes R e — MEGACOAT Variable Lead
128~L29|  Superalloy 4JER | [2] High efficiency, Stable machining M e 4 30 350 | ©6~020 () O O O () 4JER |L28-129
4RFH i 4 4RFH
Special serrated edge, R MEGACOAT
L30~L31 5RFH |[2] Difficult-to-cut materials b D 5 40° | 26~020 o () o () O O 5RFH  |L30-L31
with Coolant hole
6RFH 6 6RFH
Roughing  |3/4/5 RDSM e — 3/4/5 RDSM
L32 [ Serrated edge — 3/4/5 20° 04~025 [ ] o O @ L32
3/4/5 RDSL = — TAN 3/4/5 RDSL
I
L33 4/6 RFSM | [1] Notched edge m— 4/6 45° | 06-~025 O (] (] O O (] O O 4/6 RFSM | 133
High efficiency Ball-nose g MEGACOAT o
L34~L35 2SEB | [3] e T i 2 s s 2 30 22~016 () () () O O O 2SEB  |L34-L35
Ball-nose 3UEBS |[1]| Ball-nose End Mill with 3 flutes — TiAIN 3 30° 23~012 [ ] o O O o O 3UEBS
L36 L36
4YEBM | [1]| Ball-nose End Mill with 4 flutes —ee TiAIN 4 38° 25~620 [ ) O [ ) () O O 4YEBM
4/5/6/7 HFSS Multi-edge type N MEGACOAT 4/5/6/7 21~012 4/5/6/7 HFSS
L37 | Hard materials [ Negative rake angle AR — HARD 45° ( ] o o o L37
4/5/6/7/8 HFSM Hard Materials Finishing 4/5/6/7/8 01-025 4/5/6/7/8 HFSM
L38-L39 Spec;i;‘;‘gé‘em 6PDRS |[1] 6 flutes, High feed rate ee———— AITiN 6 20° | o6~012 o o o ) 6PDRS |L38-139

@ : 1st Choice () :2nd Choice
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Tool Selection Guide

Solid End Mills

Substrate of all solid end mills

B Application and selection Is carbide.
Workpiece Material
SICE] Heat Treated Steel Aluminum &
: T Heat-resistant
Stainless Steel Titanium Alloys Cast Iron Non-ferrous
See ; ; = ~ ~ o Alloys See
Applications Description Features Shape Coating  [No. of Flutes| Helix Angle o“"D%de Dia. SOHRC Sl e E g \ISEISE Description
FEEE e mm ) . . . Page
H P| [P (K| [N]
% | ~30HRC 30~40HRC X ) Castlron Nonrenus i
L40-L43| Aluminum & | 3AFK |[2]| High efficiency, High precision | Lo - 3 45° 03~016 () 3AFK |L40-L43
Non-ferrous Varied int | flute desi ith
aried interval flute design wi ;‘“‘_ R
L44 el 3NESM | [1] wiper odge T — - 3 38 03~020 ) 3NESM | L44
L47 CFRP 4FCX-KCD | [2] Diamond Coating Diamond 4 10 28~012 . 4FCX-KCD| L47
@ : 1st Choice () :2nd Choice
M Solid End Mill Identification System M Icon Glossary
Iil Coating Shank Dia. Tolerance
MEGACOAT MEGACOAT MEGACOAT TIAN ALTIN
Q})\ @@i HARD § @ Cloating /\\% Coatling
2 FESMO020 - 060 - 04 XXXXXXXX & S & < » n—_—
3 Tolerance is h5.
CVD Uncoated .
M@ @ @ 6 @© ™ ®) © ® E
\_‘ ’ ‘ l ‘ \ ‘ \‘\\ Coating %ét
L - ] ‘ l ‘ 1 Shank Dia.
(1) No.of Flutes (2) Applications (3) Helix Angle (4) Series (5) Length of cut | (6) Outside Dia. | (7)Lengthofcut | (8) Shank Dia. | (9) Others Corner Form | || Tolerance is h6.
2 F  : Surface finish oriented D:20-29° |B :Ball-nose S: Short 020 060 04 Corner-R, Radius Sharp corner With corner land With corner é
i { nd !
3 |U :Multi-purpose E:30-39° |R :Radius M: Medium ! | | C width et. ... 'a o edoe chamfering
4 Z : Multi-functional, High efficiency F:40-49° |SK: Square L :Long 2.0mm 6.0mm 4.0mm J A _>
5 Y/D : High efficiency (Difficult-to-cut materials) | G: 50-59° | C : With corner W: For Automatic
6 R : Roughing chamfering Lathes Corner Radius Tolerance Ball-nose radius Tolerance No. of Flutes Helix Angle Cutting edge shape
7 H : Hard materials
8 N : Aluminum & Non-ferrous metals "0 Corner Radius

M @ @ @ 6 ®) Y )@ @ @ 6 ©) )
. —— T B S 7
(1) No.ofFes (2) Applications (3) Helix Angle| (4) Series | (3)OusiteDi. (] Lenghoft| (7) Others | | (1) Ne.oFies | (2) Applications |(3) Helix Angle | (4) Series |(5)Outside Dia. (BiLengthotcut( 7)Radius of Ball-nose
M: High feed rate, High efficiency K - Touth comerede R02 : ComerR 020 050 R10
3 |P : Shouldering, High feed rate, Finishing R ' Rga dius ! 030 | 080 02mm 2 [S:Hgheficeney| E : 30-39° |B : Ball-nose| | i !
4 | T : High effciency (Difficultto-cut materials)| C : 10-19° |, * u 090 : Under Neck 2.0mm | 5.0mm R1.0mm
5 |J: Superallo E:30-g0° |HiRadius |+ ' legh
- Superalioy : .| (with Coolant |3-0mm|8.0mm d
6 |A: Aluminum & Non-ferrous metals| F : 40-49 Hol dmm
8 |R: Roughing ‘. S" ee)cial KCD:: Diamond
F : For GFRP P Coslng

"““ Tolerance is
0~-0.02mm.

(/" Lipll The R tolerance of ball-nose r 3 flutes design
Al end mill is 0~-0.02mm.
R,/

Hellx Angle I( Roughing
// ..
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Tool Selection Guide

Solid End Mills

B Introduction

Surface finish oriented

L10~L15

MEGACOAT is applied

i

(FES)

MEGACOAT and sharp cutting edge enable high precision finishing
owing to excellent wear and heat resistance
Overall lengths 35mm and 45mm are available for automatic lathes

A\ 4

High efficiency, Excellent chip evacuation

MEGACOAT NANO is applied

(4MFK)

p 5 q q q q q Varied interval flute desi
Superior chattering resistance with Kyocera's unique varied interval flute R e

design and variable lead
Achieves high rigidity and stable chip evacuation with new special flute design
Achieves high feed rate, high efficiency machining

MEGACOAT NANO is applied

(4TFK)

Varied interval flute design

High efficiency end mill for difficult-to-cut materials
(stainless steel, titanium alloys and heat-resistant alloys )
Varied interval flute design / Variable Lead

MEGACOAT is applied

I

(3ZFKS)

Multi-functional, high efficiency end mill

Applicable to plunge milling, slotting and finishing with one end mill.
Smooth chip evacuation because sub-groove on gash breaks chips
during plunge milling.

(5SDERM)

Varied interval flute design with 5 flutes

For high efficiency slotting and shouldering

Applicable to difficult-to-cut materials like stainless steel and
heat resistant steel

VVVYvV

High efficiency , High feed rate

MEGACOAT NANO is applied

(6PFK)

High feed rate and high efficiency shouldering with multi-edge design
(6 flutes /8 flutes)
Varied interval flute design and variable lead to minimize chattering

<

Superalloy

P

MEGACOAT HARD is applied

i

(4JER)

High efficiency and stable machining for Heat Resistant Alloys
such as Inconel®

Long tool life machining with MEGACOAT HARD for excellent heat
resistance

p

L30~L33

MEGACOAT HARD is applied
TR

(RFH)

High efficiency machining of Difficult-to-cut material with multi-edge
design and coolant hole

Deep slotting (ap = 2 x DC) for Stainless Steel and Titanium Alloy
Lineup of RDS with serrated edge and RFS with notched edge

Vi

Ball-nose End Mill

MEGACOAT NANO is applied

(2SEB)

High efficiency ball-nose end mill with 2 flutes

Sharp cutting with special nose geometry

Close tolerance edge diameter (R+0.005mm, 16 excluded)
Stable chip evacuation by a large chip pocket design

(UEB,YEB)

(S3UEBS)

Boll-nose end mill with 3/4 flutes

Hard Materials

L37~L39

@

MEGACOAT HARD is applied

PVD coating "MEGACOAT HARD" for hard materials is applied

Large core diameter and negative rake angle improves edge strength
Helix angle is 45°.High efficiency machining and long tool life with wide
range of 4, 5, 6, 7 and 8 flutes types

‘ Series

(PDR)

S —

(6PDRS)

High efficiency radius. Enables large cutting volume and
high efficiency machining with special corner-R shaped
Ramping and arc cutting are possible

p

[Lao-Laa >

Aluminum & Non-ferrous Metals

A Series

High-efficiency and High-precision 3 flutes end mill
Sharp cutting edge and excellent anti-chattering performance
Delivers high stability in diverse machining situations

(3NESM)

Good bottom surface finish with wiper edge on the end edge
Varied interval flute design prevents chattering and improves machining
efficiency and surface finish quality of side wall of workpiece.

&
p
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Solid End Mill Series

B New PVD technology, MEGACOAT

1. For General Milling...
......... MEGACOAT

...... MEGACOAT HARD

AMFK/AMFR

ATFK/ATFR

———

4/5/6RFH

AN\ —

(H Series)

Superior wear and oxidation resistant MEGACOAT

MEGACOAT for Solid End Mill

2. For High Efficiency Milling
...... MEGACOAT NANO
3. For Superalloy, Hard materials

Hardness (GPa)

400 600 800 1,000

1,200 1,400

Oxidation temperature (°C)

Competitor B

(Internal evaluation)

- Long Tool Life with "MEGACOAT NANO"
Doubled Wear Resistance compared to the Competitor's!

Edge Conditions after 140m Machining

4MFK/4MFR Competitor C Competitor D

[Cutting Conditions:n=6,000min"",Vf=1,100mm/min,apxae=5.0x0.8mm,
28, SCM440, Shouldering]

anti-chipping performance. Suitable for high feed rate machining

3. MEGACOAT HARD for machining of superalloy and hard materials

Longer tool life and stability at machining of superalloys and hard materials

1. MEGACOAT for general milling

F Series
L10~L15

MEGACOAT extend tool life for roughing to finishing of various kinds of material with superior wear resistance and high oxidation resistance

2. MEGACOAT NANO with special multilayer nano coating for high efficiency machining

4MFK / 4AMFR
L16

4TFK/4TFR
L20

i

(Internal evaluation)

The special Multilayer Nano Coating realizes superior wear resistance due to high hardness and

4JER
L28

4/5/6RFH
L30

H Series
L37

Wil

The special multilayer coating provides high hardness and excellent oxidation resistance

B Case Studies

Block SUS304
Sharp Cutting Edge Reduced Burrs

n = 2,230 min”
(Ve = 70 m/min)

\\\“ Vf = 134 mm/min
(fz = 0.03 mm/t)
apxae=50x1.0mm

Shouldering

Upper workpiece area

2FESM100-220-10 Competitor oated Carbide E

(Internal evaluation)

Slotting of Titanium Alloy <«

Outside Dia. 210 mm
Workpiece Material Ti-6Al-4V
Spindle Revolution 3ZFK : n = 1,700 min™
(Vc = 54 m/min)
Spindle Revolution Competitor F : n = 1,300 min™
(Ve = 40 m/min)
Feed Rate Vf =460 mm/min ‘
(fz = 0.09 mm/t) « 220,
apxae=2x10mm

Depth of cut 2mm each up to 10mm
Wet

Number of slots Tool life

e Y T

Better surface finish and longer tool life with 3ZFK
Compared to competitor's coated product, the 3ZFK has a 1.4 times longer tool life
3ZFK prevents burr formation due to sharp cutting edge (Internal evaluation)

Machine parts SCM440

n = 2,400 min™

(Ve = 150 m/min)
Vf=1,710 mm/min

(fz =0.12 mm/t)
apxae=18x1.0mm
Shouldering

Cycle time for a set of workpiece (setup time included)

epri &l

200-450 Cutting Time

Cycle time greatly reduced compared with conventional End Mill G
No heavy wear after machining 100 workpieces and still possible to continue machining
(User Evaluation)

Automotive parts S45C Slotting

n=23,500 min™
(Ve =77 m/min)

Vf=1,000 mm/min

(fz = 0.071 mm/t) '
ap xae =5x7mm, Wet

Number of workpiece Tool life  Productivity

Competitor H . 50 pcs

(Competitor H, Cutting Conditions)
07, 4 flutes n=2,000 min™ (Vc = 44 m/min)
Vf =150 mm/min (fz = 0.019 mm/t), ap x ae =5 x 7mm, Wet

Kyocera showed 5 times longer tool life than Competitor H
Kyocera showed 6.6 times productivity than Competitor H

No vibration occurred. Stable machining
(User Evaluation)

Plate SUS304

n=1,590 min™

(Vc =50 m/min)

Vf =220 mm/min

(fz = 0.035 mm/t)
apxae=4~10x10 mm, Wet

&

Number of workpiece Tool life
longer
Competitor | (4 fiutes) m

4TFK showed 1.3 times longer tool life than Competitor |

(User Evaluation)

Mold Heat Treated Steel (6OHRC)
n=1,194min"'

(Vc=60m/min)

Vf=400mm/min

(fz=0.056mm/t)

3
ap x ae=40 x 0.3mm Tool life Productivity 2 L/\MJ
6HFSM160-420-16
(216, 6 flutes)
Double Double

6HFSM160-420-16 LLlEEBEEEGr N Tool life 10pcs

Competitor Coated Carbide J 2.4cc/min Tool life : 5pcs

[Competitor Coated Carbide J] The cutting speed and table feed rate is
216, 6 flutes

Nn=597min-" doubled compared to competitor's coated
(Ve=30m/min) carbide J. The cutting edge conditions was
V=200mm/min good and the tool life was also doubled.
(fz=0.056mm/t)
ap x ae=40 x 0.3mm

(User Evaluation)
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Surface finish oriented, 2 flutes, Sharp corner edge -

M 2FESS, 2FESM, 2FESL

=
©

h

y

MEGACOAT is applied

No. of Flutes : 2

Recommended Workpiece Materials

% 1st Choice

¥*;
(P

~30HRC

30~40HRC

~55HRC

steel

[ ]

Stainless

Cast Iron

Aluminum &
Non Ferrous Material

S
<§“®
A\

][
g@} 5t

z
=)

APMX

DCON

M 2FESS (shor B T W 2FESM Medium) [ | toting|
(Unit : mm) (Unit : mm)

Description Stock Qutsde Dia m: a[::zé Lenghofeut | Neck Dia. | Shank Dia. | Overellength | No.ofFdes Description Stock Quisice Dia. kr)v:gr élljn‘i'e Length ofeut | Neck Dia. | Shank Dia. | Overelllength | No.ofFies
DC APMX | DN |DCON| LF ZEFP DC APMX| DN |DCON| LF ZEFP

2FESS010-015-04 | @ | 1.0 | 95| 1.5 | 1.1 | 4 | 45 | 2 2FESM002-004-04 | @ | 0.2 | (3,.| 04 |022| 4 | 45 | 2
2FESS015-023-04 | @ | 15 | (95 23 | 16 | 4 | 45 | 2 2FESMO003-006-04 | ® | 0.3 | ,3,.| 06 [032| 4 | 45 | 2
2FESS020-030-04 |@® | 20 | (05 30 | 21 | 4 | 45 | 2 2FESMO004-008-04 | @ | 0.4 | ,3,5| 0.8 |042| 4 | 45 | 2
2FESS025-037-04 | @ | 25 | (95 37 | 26 | 4 | 45 | 2 2FESM005-010-04 | ® | 0.5 | o3, 1.0 [053| 4 | 45 | 2
2FESS030-045-06 |® | 30 | (5| 45 | 32| 6 | 50 | 2 2FESM006-012-04 | @ | 0.6 | (35| 1.2 |063| 4 | 45 | 2
2FESS035-052-06 |® | 35 | 095/ 52 | 37 | 6 | 50 | 2 2FESM007-014-04 | @ | 0.7 | ,O,5| 1.4 |074| 4 | 45 | 2
2FESS040-060-06 |® | 40 | (9,5 60 | 42 | 6 | 50 | 2 2FESMO008-016-04 | ® | 0.8 | o3| 1.6 |084| 4 | 45 | 2
2FESS045-067-06 |® | 45 | 5| 67 | 47 | 6 | 50 | 2 2FESM009-020-04 | @ | 0.9 | o3,5| 20 |095| 4 | 45 | 2
2FESS050-075-06 |® | 50 | (95 75 |52 | 6 | 50 | 2 2FESM010-025-04 | @ | 1.0 | (35| 25 | 1.1 | 4 | 45 | 2
2FESS055-082-06 |® | 55 | z95 82 |57 | 6 | 50 | 2 2FESM011-025-04 | @ | 1.1 | (9c| 25 | 12 | 4 | 45 | 2
2FESS060-090-06 |® | 60 | 50| 90 | - | 6 | 50 | 2 2FESM012-040-04 (@ | 1.2 | (3..| 40 | 1.3 | 4 | 45 | 2
2FESS070-105-08 | @ | 7.0 | 50[105| 72 | 8 | 60 | 2 2FESM013-040-04 | @ | 1.3 | (3..| 40 | 14 | 4 | 45 | 2
2FESS080-120-08 | @ | 80 |33%| 120 - | 8 | 60 | 2 2FESM014-040-04 (@ | 1.4 | O,/ 40 | 15| 4 | 45 | 2
2FESS090-135-10 | @ | 9.0 |39/ 135| 92 | 10 | 70 | 2 2FESMO015-040-04 | @ | 1.5 | ,O,5| 40 | 16 | 4 | 45 | 2
2FESS100-150-10 | @ | 10.0 | 33| 150 - | 10 | 70 | 2 2FESM016-050-04 | @ | 1.6 | (35| 50 | 1.7 | 4 | 45 | 2
2FESS120-180-12 | @ | 12.0 [ 39101180 | - | 12 | 75 | 2 2FESMO017-050-04 | @ | 1.7 | ,3,5| 50 | 1.8 | 4 | 45 | 2
2FESS140-210-16 | @ | 14.0 | 3015 21.0 | 142 | 16 | 75 | 2 2FESMO018-050-04 | @ | 1.8 | o35/ 50 | 1.9 | 4 | 45 | 2
2FESS150-230-16 | @ | 15.0 | 3910/ 230 | 152 | 16 | 90 | 2 2FESM019-050-04 | @ | 1.9 | (3..| 50 | 20 | 4 | 45 | 2
2FESS160-240-16 | @ | 16.0 | 0030240 - | 16 | 90 | 2 2FESM020-060-04 | @ | 2.0 | o35/ 60 | 21 | 4 | 45 | 2
2FESM021-060-04 | @ | 2.1 | ,3,5| 60 | 22 | 4 | 45 | 2

2FESM022-060-04 (@ | 2.2 | (3..| 60 | 23 | 4 | 45 | 2

2FESM023-060-04 | ® | 2.3 | (3., | 60 | 24 | 4 | 45 | 2

2FESM024-080-04 @ | 2.4 | .0,/ 80 | 25 | 4 | 45 | 2

2FESM025-080-04 | ® | 2.5 | ,0..[ 80 | 26 | 4 | 45 | 2

2FESMO026-080-04 | ® | 2.6 | ,3,5| 80 | 27 | 4 | 45 | 2

2FESM027-080-04 @ | 2.7 | (3..| 80 | 28 | 4 | 45 | 2

2FESM028-080-04 @ | 2.8 | .3,/ 80 | 29 | 4 | 45 | 2

2FESM029-080-04 | @ | 2.9 | ,3,5| 80 | 31 | 4 | 45 | 2

2FESMO030-100-06 | @ | 3.0 | ,3,5/100| 32 | 6 | 50 | 2

2FESM031-100-06 | ® | 3.1 | ,3,5[100| 33 | 6 | 50 | 2

2FESM032-100-06 | ® | 3.2 | ,3,5/100| 34 | 6 | 50 | 2

2FESM033-100-06 | ® | 3.3 | ;3,.|100| 35 | 6 | 50 | 2

Recommended Cutting Conditions® L63

@ : Std. ltem

Il 2FESM (Medium) [ sioting |

(Unit : mm) (Unit : mm)
Bescription Sock Outide Dia 121213:; Lenghofcut | Neck Dia. | Shank Dia. | Overal ngh | No.of Fues Becwisiln Sock Quisi Dia Rr)vlheur ::]ii_e Lenghofcut | Neck Dia. | Shank Di. | Overlngh | No.of s
DC APMX | DN |DCON LF ZEFP DC APMX | DN | DCON LF ZEFP

2FESM034-100-06 | ® | 3.4 | o35/ 100| 36 | 6 | 50 | 2 2FESM080-190-08 | @ | 8.0 | 33%2| 19.0 8 | 60 | 2
2FESM035-100-06 | ® | 3.5 | ,3,5/100| 37 | 6 | 50 | 2 2FESM080-200-08 | @ | 8.0 | 3352 | 20.0 8 | 60 | 2
2FESM036-100-06 |® | 3.6 | 0.5 10.0| 38 | 6 | 50 | 2 2FESM081-190-10 | @ | 8.1 | 33%/19.0| 83 | 10 | 70 | 2
2FESM037-100-06 | ® | 3.7 | 43,5/ 100| 39 | 6 | 50 | 2 2FESM082-190-10 | @ | 82 | 33%%/19.0 | 84 | 10 | 70 | 2
2FESM038-110-06 |® | 3.8 | (35| 110 40 | 6 | 50 | 2 2FESM083-190-10 | @ | 8.3 | 332/ 19.0| 85 | 10 | 70 | 2
2FESM039-110-06 (@ | 3.9 | 0.5 11.0| 41 | 6 | 50 | 2 2FESM084-190-10 | @ | 8.4 | 332|190 | 86 | 10 | 70 | 2
2FESM040-110-06 |® | 4.0 | 5,5 11.0| 42 | 6 | 50 | 2 2FESM085-190-10 | @ | 85 | 33% 190 87 | 10 | 70 | 2
2FESM041-110-06 |® | 4.1 | (95| 110 43 | 6 | 50 | 2 2FESM086-190-10 | @ | 8.6 | 932 19.0| 88 | 10 | 70 | 2
2FESM042-110-06 (@ | 4.2 | 0.5 11.0| 44 | 6 | 50 | 2 2FESM087-190-10 | @ | 8.7 | 3352|190 | 89 | 10 | 70 | 2
2FESM043-110-06 (@ | 43 | 5,5 11.0| 45 | 6 | 50 | 2 2FESM088-190-10 | @ | 8.8 | 33%% 19,0 90 | 10 | 70 | 2
2FESM044-110-06 | ® | 4.4 | (3,.|110| 46 | 6 | 50 | 2 2FESM089-190-10 | @ | 8.9 | 3392 19.0 | 91 | 10 | 70 | 2
2FESM045-110-06 (@ | 45 | 0.5 11.0| 47 | 6 | 50 | 2 2FESM090-190-10 | @ | 9.0 | 332|190 92 | 10 | 70 | 2
2FESM046-110-06 |® | 4.6 | 0.5 11.0| 48 | 6 | 50 | 2 2FESM091-190-10 | @ | 9.1 | 332190 93 | 10 | 70 | 2
2FESM047-110-06 | @ | 4.7 | ;35| 110 49 | 6 | 50 | 2 2FESM092-190-10 | @ | 9.2 | 3392/ 19.0| 94 | 10 | 70 | 2
2FESM048-130-06 (® | 4.8 | 0.5 13.0| 50 | 6 | 50 | 2 2FESM093-190-10 | @ | 9.3 | 3392|190 95 | 10 | 70 | 2
2FESM049-130-06 (@ | 4.9 | 5.5 13.0| 51 | 6 | 50 | 2 2FESM094-190-10 | @ | 9.4 | 332|190 | 96 | 10 | 70 | 2
2FESM050-130-06 |® | 50 | 0.5 13.0| 52 | 6 | 50 | 2 2FESMO095-190-10 | @ | 9.5 | 5092/ 19.0| 97 | 10 | 70 | 2
2FESM051-130-06 (@ | 5.1 | 9.5|13.0| 53 | 6 | 50 | 2 2FESM096-220-10 | @ | 9.6 | 3052 | 22.0 10|70 | 2
2FESM052-130-06 |® | 52 | (35| 130| 54 | 6 | 50 | 2 2FESM097-220-10 | @ | 9.7 | 3995 | 22,0 10 | 70 | 2
2FESM053-130-06 |® | 53 | 0.5 13.0| 55 | 6 | 50 | 2 2FESM098-220-10 | @ | 9.8 | 3052 | 22.0 10|70 | 2
2FESM054-130-06 (® | 5.4 | 0.5 13.0| 56 | 6 | 50 | 2 2FESM099-220-10 | @ | 9.9 | 3032 | 22.0 10|70 | 2
2FESM055-130-06 | ® | 55 | ;35| 130 57 | 6 | 50 | 2 2FESM100-220-10 | @ | 10.0 | 3352 | 22.0 10 | 70 | 2
2FESM056-130-06 |® | 56 | 0.5 13.0| 58 | 6 | 50 | 2 2FESM100-250-10 | @ | 10.0 | 3052 | 25.0 10|70 | 2
2FESM057-130-06 |® | 57 | 0.5 130| - | 6 | 50 | 2 2FESM105-220-12 | @ | 10.5 | 3992|220 107 | 12 | 75 | 2
2FESM058-130-06 |® | 58 | ;35| 130 - | 6 | 50 | 2 2FESM110-220-12 | @ | 11.0 | 332|220 | 112 | 12 | 75 | 2
2FESM059-130-06 (@ | 59 | 0.5 130| - | 6 | 50 | 2 2FESM115-220-12 | @ | 11.5 | 90% 22.0 | 117 | 12 | 75 | 2
2FESMO060-130-06 |® | 6.0 | 05| 130| - | 6 | 50 | 2 2FESM120-260-12 | @ | 12.0 | 3039 | 26.0 12|75 | 2
2FESMO060-150-06 | @ | 6.0 | (30| 150 - | 6 | 50 | 2 2FESM130-260-16 | @ | 13.0 | 3310/ 26.0 | 132 | 16 | 75 | 2
2FESMO061-160-08 |® | 6.1 | 0,0 |16.0| 63 | 8 | 60 | 2 2FESM140-260-16 | @ | 14.0 | 3910/ 26.0 | 142 | 16 | 75 | 2
2FESM062-160-08 (@ | 6.2 | 05| 16.0| 64 | 8 | 60 | 2 2FESM150-300-16 | @ | 15.0 | 3930/ 30.0 152 | 16 | 90 | 2
2FESM063-160-08 | ® | 6.3 | ,3,,| 160 65 | 8 | 60 | 2 2FESM160-320-16 | @ | 16.0 | 3010| 32.0 16 | 90 | 2
2FESM064-160-08 | ® | 6.4 | o3, 160| 66 | 8 | 60 | 2 B 2FESL (Long)

2FESMO065-160-08 | ® | 6.5 | ;3,160 | 67 | 8 | 60 | 2 _
2FESMO066-160-08 | @ | 6.6 | S| 160| 68 | 8 | 60 | 2 S
2FESMO067-160-08 | ® | 6.7 -0.820 16.0 | 6.9 8 60 5 Description Stock Quiside Dia t‘r)\/||g|r a?ié Lenghofeut | Neck Dia. | Shank Dia. | Oveallength | No.of Fdes
DC APMX | DN |DCON LF ZEFP
2FESMO6B-160-08 | @ | 68 | oz0| 160| 70 | 8 | 60 | 2 2FESL010-040-04 | ® | 1.0 | (95| 40 |11 | 4 | 45 | 2
2FESMO069-160-08 | ® | 6.9 | o3, 160| 71 | 8 | 60 | 2 2FESL015-060-04 | ® | 15 | 0| 60 | 16 | 4 | 45 | 2
2FESM070-160-08 | ® | 7.0 | o3, 160| 72 | 8 | 60 | 2 2FESL020-030-04 | ® | 20 | 0| 90 | 21 | 4 | 45 | 2
2FESMO71-160-08 | ® | 7.1 | 05| 16.0| 7.3 | 8 | 60 | 2 2FESL025-120-04 | @ | 25 | (0. [120| 26 | 4 | 45 | 2
2FESMO072-160-08 | @ | 7.2 | 05| 160| 74 | 8 | 60 | 2 2FESL030-140-06 | ® | 3.0 | (35| 140 32 | 6 | 50 | 2
2FESM073-160-08 | @ | 7.3 | ;05| 160 | 7.5 | 8 | 60 | 2 2FESL040-170-06 | ® | 4.0 | 05170 | 42 | 6 | 50 | 2
2FESMO074-160-08 | @ | 7.4 | 05| 160| 7.6 | 8 | 60 | 2 2FESL050-200-06 | ® | 50 | ,9,s[200| 52 | 6 | 60 | 2
2FESMO075-190-08 | @ | 7.5 | 05| 19.0| 7.7 | 8 | 60 | 2 2FESL060-240-06 | ® | 6.0 | 29% [ 240 6 | 60 | 2
2FESM076-190-08 | @ | 7.6 | o5, | 19.0 | - 8 | 60 | 2 2FESL080-280-08 | ® | 8.0 | 99%| 28,0 8 | 70 | 2
2FESMO077-190-08 (@ | 7.7 | o300 190 - | 8 | 60 | 2 2FESL100-340-10 | @ | 10.0 | 0922 | 34.0 10 | 90 | 2
2FESM078-190-08 (@ | 7.8 | 05| 19.0| - | 8 | 60 | 2 2FESL120-400-12 | @ | 12.0 | 5310 | 40.0 12 | 90 | 2
2FESMO079-190-08 (@ | 7.9 | o390 190| - | 8 | 60 | 2 2FESL160-480-16 | @ | 16.0 | 0930 | 48.0 16 | 115 | 2

@ : Std. ltem

Recommended Cutting Conditions® L63~L64
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Surface finish oriented, 2 flutes, Tough corner edge a

M 2FEKS, 2FEKM

e ——
E TS
e —

0

No. of Flutes : 2

Recommended Workpiece Materials

% 1st Choice

~30HRC

=

30~40HRC

%*;

H M

~55HRC | | Stainless

Cast Iron Aluminum &

Non Ferrous Material

A,

MEGACOAT is applied

P

o J i
S
@

O [
[=]

naral
Zi

DCON

M 2FEKS (short) EX EE M 2FEKM (Medium) svousens |l Stoting |
(Unit : mm) (Unit : mm)
Quiside Da oo | Lenghofeut | Neck Dia. | Udrbetlegh | Shank Dia. | Overallengh | No.of Fes Quiside Da oo | Lenghofeut | Neck Dia. | el legh | Shank Dia. | Overellengh | No.of Fies
o Mill Dia. - Mill Dia.
Description Stock Description Stock

pc | """ |\pyx| DN | LU |DCON| LF |ZEFP pc | | \oyx| DN | LU |DCON| LF |ZEFP
2FEKS030-045-06| ® | 3.0 | 0., |45 315/ 65| 6 | 50 | 2 2FEKM030-100-06 | ® | 3.0 | 0, |10.0/3.15/120| 6 | 50 | 2
5 2FEKM035-100-06 | ® | 3.5 | .. |10.0(3.68(12.0| 6 | 50 | 2

2FEKS035-052-06| ® | 3.5 | 0. |52 368|72| 6 | 50 | 2 2
: 2FEKM040-110-06 | ® | 4.0 | 0. |11.0| 42 [132| 6 |50 | 2

0

2FEKS040-060-06| @ | 4.0 | o5 | 60 | 42 )82 6 | 50 | 2 | |2FEKM045-110-06 | @ | 4.5 | 5. [11.0[47 [132] 6 | 50 | 2
2FEKS045-067-06| ® | 45 | .. |67 |47 89| 6 |50 | 2 | |2FEKM050-130-06| @ | 5.0 | 0,5 |13.0|52 |156| 6 | 50 | 2
0 2FEKM055-130-06 | ® | 55 | 5. |13.0| 5.7 [156| 6 |50 | 2

2FEKS050-075-06| ® | 5.0 | 5., | 75|52 [101] 6 | 50 | 2 9
: 2FEKMO060-130-06 | ® | 6.0 | %, 130 - | - | 6 |50 | 2

5 .
2FEKS055-082-06| @ | 5.5 | o5 | 82| 57 |108] 6 | 50 | 2 | |opEKM0G5-160-08 | @ | 6.5 | O, |16.0 6.7 |224] 8 |60 | 2
2FEKS060-090-06| ® | 6.0 | 5, |90 - | - | 6 |50 2 2FEKM070-160-08 | ® | 7.0 | 5, |16.0| 7.2 |22.4| 8 | 60 | 2

0
PESR | o0 | 22 [120] - | - | 5 |60 2 2FEKMO075-190-08 | @ | 7.5 | 0,0 |19.0( 7.7 |26.6| 8 | 60 | 2
B W 2FEKMO080-190-08 | @ | 8.0 | 09% [190] - | - | 8 |60 2

-0.005 >
2FEKS100-150-10) @ | 10.0) o5 | 150 - | - | 10 | 70 | 2 | [oFEKM085-190-10 | @ | 85 | S°% [19.0| 8.7 [266| 10 | 70 | 2
2FEKS120-180-12| @ | 12.0| 991 |180| - | - | 12 | 75 | 2 | |2FEKMO090-190-10 | @ | 9.0 | 0052 |19.0/ 9.2 |266| 10 | 70 | 2

-0.005

2FEKS140-210-16| @ | 14.0| 3010 |21.0(14.2|31.4| 16 | 75 | 2 2FEKM095-19010 | @ | 95 | gp5 |19:0) 9.7 |266] 10 | 70 | 2
- 2FEKM100-220-10 | @ [10.0| 29% [200| - | - |10 |70 | 2
2FEKS150-230-16| @ | 15.0| 050 |230|152] 35 | 16 | 90 | 2 | [oppKM10-220-12 | @ [11.0] 29 [220[11.2[308] 12 [ 75 | 2
2FEKS160-240-16| ® | 16.0| 0010 |240/ - | - | 16 | 90 | 2 2FEKM120-260-12 | @ |12.0| 000 1260 - | - | 12 | 75 | 2
2FEKM130-260-16 | @ | 13.0| 0010 |26.0/13.2/36.4| 16 | 75 | 2
2FEKM140-260-16 | @ |14.0| 0530 |26.0(14.2(36.4| 16 | 75 | 2
2FEKM150-300-16 | @ | 15.0| 301° |30.0|15.2{42.0| 16 | 90 | 2
2FEKM160-320-16 | ® |16.0| 0330 |320| - | - | 16 | 90 | 2

Surface finish oriented 4 flutes

/

Sharp corner edge
M 4FESM

Recommended Workpiece Materials

% 1st Choice

~30HRC | | 30~40HRC | | ~55HRC | | Stainless

CastIron

Aluminum &
Non Ferrous Material,

{III

e

—

DCON

F _—
S — I
APMX —

Tough corner edge
M 4FEKM

No. of Flutes : 4

Recommended Workpiece Materials

% 1st Choice

%
(PIPHH

~30HRC 30~40HRC ~55HRC

steel

o

Cast Iron

Aluminum &
\Non Ferrous Materi

X,

N - "
MEGACOAT is applied
N

LF

DCON

© MEGACOAT and sharp cutting edge enable high precision finishing owing to excellent wear and heat resistance.

Recommended Cutting Conditions @ L64

@ : Std. ltem

. 4 F ES M Shouldering . 4 F E KM Shouldering
(Unit : mm) (Unit : mm)
Qutside Dia. Mill Di Length of cut | Neck Dia. | Shank Dia. | Overal length | No.of Futes Ouisi Dia il Di Lenghofeut | Neck Dia. | UnkNeLegh | Shank Dia. | Overel engh | No.ofFles
Description Stock tolleranlzcié Description Stock tolleranlgé
DC APMX | DN |DCON| LF |ZEFP DC APMX| DN | LU [DCON| LF |ZEFP
4FESM010-025-04 | ® | 10 | 0.5 | 25 | 1.1 | 4 | 45 | 4 4FEKMO030-100-06 | ® | 3.0 | (0 10.0(3.15| 12 | 6 | 50 | 4
0
AFESM015-040-04 | ® | 15 | g015| 40 | 16 | 4 | 45 | 4 4FEKM035-100-06 | ® | 3.5 | 0 . 10.0(/368| 12 | 6 | 50 | 4
4FESM020-060-04 ® | 20 | 5./ 60 | 21 | 4 | 45 | 4 5
5 4FEKMO040-110-06 | ® | 4.0 | ,0..(11.0] 42 [132| 6 | 50 | 4
4FESM025-080-04 | @ | 2.5 | o..| 80 | 26 | 4 | 45 | 4 :
-110- 45 11.0( 47 [132| 6 | 50 | 4
4FESM030-100-06 | ® | 3.0 | 5./ 100| 32 | 6 | 50 | 4 AFEKMO045-110-06 | @ 010
0
4FESM035-100-06 | ® | 35 | (0. | 100| 37 | 6 | 50 | 4 AFEKMO50-130-06 | @ | 5.0 | (5| 13.0| 5.2 [156| 6 | 50 | 4
4FESM040-110-06 @ | 4.0 | 5./ 110 42 | 6 | 50 | 4 4FEKM055-130-06 | @ | 5.5 | (0..|13.0| 57 [156| 6 | 50 | 4
0
4FESMO045-110-06 | @ | 4.5 | 5| 110| 47 | 6 | 50 | 4 4FEKMO060-130-06 | ® | 6.0 | ;3,0 (130 - | - | 6 | 50 | 4
0
4FESM050-130-06 | ® | 50 |  o,s| 130| 52 | 6 | 50 | 4 4FEKM080-190-08 | ® | 80 | %% 100) - | - | & | 60 | 4
4FESM055-130-06 | @ | 55 | 0./ 130 | 57 | 6 | 50 | 4 008
o 4FEKM100-220-10 | ® [10.0| 0002 [22.0 - | - | 10 | 70 | 4
4FESM060-130-06 | ® | 6.0 | 0,0 | 1380| - | 6 | 50 | 4 :
: -0.010
4FESM060-150-06 | ® | 6.0 | % | 150| - | 6 | 50 | 4 4FEKM120-260-12 | @ [12.0| 0030260 - | - | 12 | 75| 4
4FESMO070-160-08 | ® | 7.0 | O,/ 160| 72 | 8 | 60 | 4 4FEKM140-260-16 | @ | 14.0 | 0010126.0|14.2|36.4| 16 | 75 | 4
4FESMO080-190-08 | ® | 8.0 | 02| 190 | - | 8 | 60 | 4 | ||4FEKM150-300-16 | @ 150|000 /30.0(152| 42 | 16 | 90 | 4
-0.005
4FESMO080-200-08 | ® | 80 | 505 200 | - | 8 | 60 | 4 || |4FEKM160-320-16 | ® 160|390 320 - | - | 16 | 90 | 4
4FESMO090-190-10 | @ | 9.0 | 002 | 19.0 | 92 | 10 | 70 | 4
4FESM100-220-10 | @ | 10.0 | 002 | 220 | - | 10 | 70 | 4
4FESM100-250-10 | @ | 10.0 | 002 | 250 | - | 10 | 70 | 4
4FESM120-260-12 | @ | 120 | 3010|260 | - | 12 | 75 | 4
4FESM140-260-16 | @ | 14.0 | 3010 | 26.0 | 142 | 16 | 75 | 4
4FESM150-300-16 | @ | 15.0 | 00| 30.0 | 152 | 16 | 90 | 4
4FESM160-320-16 | @ | 16.0 | J0i0| 320 | - | 16 | 90 | 4 Recommended Cutting Conditions ® L65

@ : Std. ltem
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Surface finish oriented, for Automatic Lathes -

B 2FESW, 3FESW, 4FESW
(Overall length 35mm / 45mm)

No. of Flutes : 2,3,4

< [|/Sharp
EEE

—— B

(2FESW)

Recommended Workpiece Materials

% 1st Choice

30~40HRC

~30HRC

=

~55HRC

St

(M

ainless
steel

Castlron

Aluminum &

o

olalv

Sharp Cutting Edge Reduced Burrs

M 2FESW T W 3FESW

(Unit : mm) (Unit : mm)

e e e e e e e
2FESW050-050-05A | ® | 5 | 0. | 5 | 5 | 35 | 2 3FESW050-050-05A | ® | 5 | 0, | 5 | 5 | 35 | 3
2FESW060-060-05A | ® | 6 | O, | 6 | 5 | 35 | 2 3FESW060-060-05A | ® | 6 | 0,0 | 6 | 5 | 35 | 3
2FESW030-030-04 | ® | 3 | O | 3 | 4 | 45 | 2 3FESW030-030-04 | ® | 3 | 0 | 3 | 4 | 45 | 3
2FESW035-035-04 | ® | 35 | (0, | 35 | 4 | 45 | 2 3FESW035-035-04 | ® | 35 | (O | 35 | 4 | 45 | 3
OFESW040-040-04 @ | 4 | O | 4 | 4 | 45 | 2 3FESW040-040-04 | ® | 4 | (O | 4 | 4 | 45 | 3
2FESW050-050-06 | ® | 5 | 0 | 5 | 6 | 45 | 2 3FESW050-050-06 | ® | 5 | (o | 5 | 6 | 45 | 3
2FESW060-060-06 @ | 6 | 0 | 6 | 6 | 45 | 2 3FESW060-060-06 | ® | 6 | (0 | 6 | 6 | 45 | 3
2FESW070-070-07 | ® | 7 | O. | 7 | 7 | 45 | 2 3FESW070-070-07 | ® | 7 | S | 7 | 7 | 45 | 3
2FESW080-080-07 @ | 8 | 0. | 8 | 7 | 45 | 2 3FESW080-080-07 | ® | 8 | °. | 8 | 7 | 45 | 3
2FESW080-080-08 | ® | 8 | 0. | 8 | 8 | 45 | 2 3FESW080-080-08 = ® | 8 | 0. | 8 | 8 | 45 | 3
2FESW100-080-07 | ® | 10 | O | 8 | 7 | 45 | 2 3FESW100-080-07 | ® | 10 | 0. | 8 | 7 | 45 | 3
2FESW100-080-10 | ® | 10 | (% | 8 | 10 | 45 | 2 3FESW100-080-10 | ® | 10 | 0. | 8 | 10 | 45 | 3
2FESW120080-10 | ® | 12 | O, | 8 | 10 | 45 | 2 3FESW120-080-10 | ® | 12 | O | 8 | 10 | 45 | 3
2FESW120-080-12 | @ | 12 | O | 8 | 12 | 45 | 2 3FESW120-080-12 | @ | 12 | (O | 8 | 12 | 45 | 3
2FESW130-080-13 | ® | 13 | 0. | 8 | 13 | 45 | 2 3FESW130-080-13 | ® | 13 | 0. | 8 | 13 | 45 | 3

Recommended Cutting Conditions @ L66

@ : Std. ltem

Workpiece Material: Ni-Co alloy

2FES

Facing of machine parts

(23, 2flutes)
Excellent surface finish

-n=2,150min”*
(Ve=20m/min)
-Vf=100mm/min

Competitor A
(283, 2flutes)

(fz=0.023mm/t)

X Large burrs

(Internal evaluation)

Comparison with competitor's end mill after 600 passes

M 4FESW [
(Unit : mm) (Unit : mm)
R Stock Outside Dia. Mill Dia. Length of cut | Shank Dia. | Overall length | No. of Flutes R Stock Outside Dia. Mill Dia. Length of cut | Shank Dia. | Overal length | No. of Flutes
pc | @ | \pmx | DCON| LF | ZEFP pc | ©erance | Apmx | pcon | LF | zEFP
4FESW030-030-04 | ® | 3 | O | 3 | 4 | 45 | 4 4FESW080-080-08 | ® | 8 | . °. | 8 | 8 | 45 | 4
4FESW035-035-04 | @ | 35 | .0, | 35 | 4 | 45 | 4 4FESW100-080-07 | @ | 10 | 0. | 8 | 7 | 45 | 4
4FESW040-040-04 | ® | 4 | O | 4 | 4 | 45 | 4 4FESW100-080-10 | ® | 10 | 9. | 8 | 10 | 45 | 4
4FESW050-050-06 | ® | 5 | 50 | 5 | 6 | 45 | 4 4FESW120-080-10 | @ | 12 | (O, | 8 | 10 | 45 | 4
4FESW060-060-06 | ® | 6 | .0, | 6 | 6 | 45 | 4 4FESW120-080-12 | @ | 12 | (o | 8 | 12 | 45 | 4
4FESW070-070-07 | @ | 7 | S | 7 | 7 | 45 | 4 4FESW130-080-13 | ® | 13 | % | 8 | 13 | 45 | 4
4FESW080080-07 | ® | 8 | 0. | 8 | 7 | 45 | 4
B Case Studies
Machine parts S45C Machine parts SUM
n=3,980min""' n=3,200min"
(Ve=100m/min) (Ve=100m/min)
Vf=800mm/min Vf =640mm/min £
(fz=0.05mm/t) (fz=0.05mm/t)
ap=0.45mm, Wet ap x ae=3.5 x 3.0mm, Wet ~| -
4FESW080-080-08 (28, 4 flutes) / 4FESW100-080-10 (010, 4 flutes) 52 ||
116ti helproductivity!
Fisines ol

[Competitor Coated Carbide B]
28, 4 flutes

n=2,508min"'

(Vc=63m/min)

V{=200mm/min

4FESW080-080-08 _ V{=800mm/min

Competitor Coated Carbide B . Vf=200mm/min

Both cutting speed and table
feed rate were improved.
Despite the increase in cutting
conditions, burr formation

4FESW100-080-10
Competitor Coated Carbide C

[Competitor Coated Carbide C]
o7, 4 flutes

n=2,000min"'

(Ve=44m/min)

Vf=400mm/min

Vf=640mm/min

Vi=400mm/min

4FESW has a shorter edge length
with improved rigidity, which enabled
an increase from conventional g7 to
210, thus improving cutting conditions.

(fz=0.02mmt) decreased. (12=0.05mmt) Compared to conventional tools, tool
ap=0.45mm apxae=3.5x3.0mm life improved five times.
(User Evaluation) (User Evaluation)
Recommended Cutting Conditions @ L66
@ : Std. Item
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High feed rate, High efficiency s

AMFK /4MFR @

New standard of steel machining

Applicable for high feed machining by anti-chattering structure

Chattering control by varied interval flute and variable lead design

Excellent Surface Finish with Reduced Chattering

Varied interval flute design

Cutting force distribution varies
due to variable flute width, which
h prevents periodical vibration
during machining

a=f

Variable lead

Each flute contains optimized
helix angle (lead angle6), which
prevents vibration and achieves a
clean surface finish

Chattering control, good surface
finish

61262

Good Chip Evacuation

(Tl e IGEEEETEGY Drastically Reduced Vibration for Stable Machining

4MFK Competitor A (Equal lead)

3,000 3,000
z z
Py Py

S 2,000 S 2,000
S S
[ w
2 2
£ A A A WA £

£ 1,000 £ 1,000
o (&}

0

2 21 22 23 24 25 2 21 22 23 24 25
Cutting Time (sec) Cutting Time (sec)

Cutting Conditions : n = 2,650 min™', Vf = 300 mm/min, ap x ae = 10 x 8 mm, End Mill Dia. 28,

Slotting Wet Workpiece Material : SCM440

Surface Comparison (Internal evaluation)

4MFK Competitor A

Cutting Conditions : n = 6,000 min™, Vf = 1,500 mm/min, ap x ae = 8 x 2mm, End Mill Dia. 28,

Shouldering Wet Workpiece Material : S45C

Unique Flute Design for Smooth Chip Evacuation Even in Slotting and High Feed Machining Applications

Large Chip Pocket

Core diameter comparison (Internal evaluation)

4MFK/4AMFR Conventional

Achieves Long Tool Life and Stable Machining

Special Nano-layer Coating MEGACOAT NANO controls wear progress and improves chipping resistance

Properties of PVD Coating (Abrasion Resistance)

40
MEGACOAT NANO

- 3 L
© .
& 20 .TlCN
§ 25 .TiAIN
= .
g 20 .TIN
T

15

10

400 600 800 1,000 1,200 1,400

Oxidation temperature ("C)

Low Oxidation resistance High

Achieve long tool life with the combination of a tough substrate and a special Nano coating layer

Abrasion Resistance Comparison (Internal evaluation)
4MFK Competitor B

Edge Conditions after 140m Cutting

Properties of PVD Coating (Adhesion Resistance)

40
5 MEGACOAT NANO
© )
&, 20 .TICN
é o5 TiAIN °
c .
g 20 .TIN
T
15
10
0.3 0.4 0.5 0.6 0.7
Wear Coefficient (p)
High Adhesion resistance Low |

Stable Machining with Excellent Wear Resistance

e e g tr&ﬂﬁ‘ﬂ S

Competitor C

2

Cutting Conditions : n = 6,000 min”, Vf = 1,100 mm/min, ap x ae = 5.0 x 0.8 mm, End Mill Dia. 8, Shouldering, Wet Workpiece Material : SCM440

High Quality Sharp Edge

High Quality Sharp Edge with Advanced Grinding Technology
Enables Excellent Surface Finish

4MFR Corner Radius Type Smooth and Sharp Cutting Edge Up to the Tip

4MFK

Cutting Edge

Cutting Edge

Competitor D

w'u“W‘.\l? e

S|00] plIoS SOS S|00L P!I0S YHIDOAM

S|00] OJOIN SOS

L17



S|00L pPIIoS SOS S|00L PlIoS VHIDOAM

S|00L OIJIN SOS

L18

0@

High feed rate, High efficiency

/

M 4MFK

MEGACOAT NANO is applied

No. of Flutes : 4

Recommended Workpiece Materials

’Dﬂ[ﬂ]mﬂ

% 1st Choice

o

Aluminum &
Castlron Non Ferrous Material

~30HRC | | 30~40HRC | | ~55HRC | | Stainigss | | Tignium

No. of Flutes : 4

Recommended Workpiece Materials

%
(PIPHHIMES |

~30HRC | | 30~40HRC | | ~55HRC | | Stainiess | | Tianium

% 1st Choice

gl

Cast Iron Aluminum &

* Applications for each cutting edge length

S : Short -

LR Shouldering m

M : Medium- -

Bl Shouldering m

S': Short (Long neck) -

L:Long-

SUSS T
APMX
LU
LF
B 4MFK (with corner land) (Unit: mm)
Ouse 0| g (Lot | ™ CURINGS Nk D e Sk D el g O | g (Lot ™ CURING {Neck D rreh Senk D e g o
. Mill Dia. . Mill Dia.
Description Stock tolerance ol edge Shape Description Stock tolerance edge Shape
DC APMX| fength [DN | LU |DCON| LF [z£5P DC APMX| fength |DN | LU |DCON| LF [z£5P
AT . 45] S 54 (DD aMFK075-190 e |75 _0820 19| M |7.7]228| 8 |70 | 4 |Fig
4MFK030-080 ® 30|, 815 8 | M [315/96| 6604
: — 4MFK080-120 ° s |- - Fig2
4MFK030-120 ° 12 L 14.4 20l 1224
@ 4MFK080-120-240 | ® 12| 8 24.0
4MFK035-050 ° 5] 8 6.0 77— 1 |Fg3
0 — (D 4MFK080-120400 | @ | | o ooc s 400, |80
4MFK035-095 ® 35| 05|95 M [37]114] 6 |60|4 80 | 00on 8 — 4]
: — 4MFK080-190 ° 0.025) 49 |
4MFK035-140 ° 14| L 16.8
4MFK080-200 ° 20 M@sD)| - | - 70| |Fig2
4AMFK040-060 ° 6| S 7.2
— 4MFK080-280 ° 28 | L
4MFK040-110 ° o | 11| ™ 13.2
4.0 4216|604 -
AMFK040-120 ° 0015/ 15 [M@D)| 144 (D 4MFK085-190 ® 85 _8:8(2’55’ 19| M |8.7]228/ 10|80 4
4AMFK040-160 ° 16 L 19.2 Fig.1 AMFKO90-135 ° 0005135 S 162 Fig.1
9.0 92—110|80 |4
AMFK045-065 o 65| S 78 4MFK090-205 ° 0.025/505| M 24.6
0
AMFK045-120 ® 45 12| M |47]144] 6 |60 4 -
-0.015 - (DD 4MFK095-220 ® |95 8'822 22| M |9.7|26.4| 10|80 4 |Fig.1
4AMFK045-180 ° 18] L 216 0.
4MFK050-075 ° 75| S 9.0 AMFK100-150 bt S -1~ | |92
4MFK050-130 ® 50 815 13| M |52|156| 6 |60 | 4 @4MFK100-150-300 o 15 s 07 30.0 Fig3
4MFK050-200 ° 20| L 24.0 @ AMFK100-150-500 | @ | ' '-0.005 S 500|  toop,
91-0.025
4MFK055-080 ° 8| s 9.6 AMFK100-220 ht 2| M
4AMFK055-130 ® 55|, 815 13| M |5.7(15.6| 6 |60 |4 4MFK100-250 ® 25 M@8D) - | - 80| |Fig2
4AMFK055-210 ° 21| L 25.2 AMFK100-330 ht B’ L
4MFK060-090 ° s |- - " Fig2|E=0D 4MFK110-260 ® 11,0 :8'8;8 26 | M |11.2|31.2| 12 |100] 4 |Fig1
4MFK060-090-180 | ® 9 | & 18.0
58— ——  |Fig3 4MFK120-180 [ ] S - - Fig.2
4MFK060-090-300 | ® 0 s 30.0 70 D iz o050 | @ I wol 1
6.0 6 — 4 -180- :
4MFK060-130 ° -0.020| 43| M -0.010 N7—— | |Figd
@4MFK120—180-600 ® 12077 0a0 s 60.0| 12 |110| 4
4MFK060-150 ° 15 M@5D)| - | - 60| |Fig2 : —
AMFK120-260 ° 26| M .
4MFK060-220 ° 2| L -] - 100| |Fig2
AMFK120-360 ° 36| L
@ 4MFK065-160 ® |65 _0'820 16 M [67(19.2| 8 |70 | 4 4MFK160-240 [ 24 S
-0.010 .
PR A 105 s 126 - 4MFK160-350 ® 160030/ 35 | M | - | - |16]110] 4 |Fig2
AMFKO70-60 | ® | 7.0 | (O 116 | M |72[192) 8 |70 4 P O © 8 L
4MFK070-250 ° 25 30.0 Recommended Cutting Conditions ® L67

BN Shouldering

Shouldering

@ : Std. ltem

@ : Std. ltem

o —1
& 3 B g Fig I AN —— 18 o2
& AE’G"X T & APMX
LF LF
. 4M FR (RadIUS) (Unit : mm)
OusteD| i Dia, | CoMner-R Laghie | Neck Di. el Sk D el egh oo OusteD| il Dig, | COMner-R Lghied Neck Di. el vk D Ol g i
Description Stock | ) Shape Description Stock; | ) Shape
DC [llerance| RE aPMX DN | LU |DCON| LF |zEFP DC |[lerance| 'RE aPMX DN | LU |DCON| LF |ZEFP
4MFR030-080-R02 | @ 02 (D 4MFR080-190-R02 | ® 02
4MFR030-080-R03 | @ | 3.0 | 815 03 | 8(315/96| 6 |60|4 4MFR080-190-R03 | @ 0.3
4MFR030-080-R05 | @ 0.5 4MFR080-190-R05 | @ 0.5
4MFR035-095-R02 | ® 0.2 4MFR080-190-R10 | @| 8.0 | 3000 10 19| - | - |8 |70 4
4MFR035-095-R03 | @ | 3.5 | 815 0.3 |9.5/3.7 [11.4| 6 |60 |4 4MFR080-190-R15 | @ 15
4MFR035-095-R05 | @ 0.5 4MFR080-190-R20 | @ 2.0
4MFR040-110-R02 | @ 0.2 4MFR080-190-R30 | @ 3.0
4MFR040-110-R03 | @ a0, 815 0.3 i lan szl 6 l6ola () 4MFR100-220-R02 | @ 0.2
4MFR040-110-R05 | @ o 0.5 4MFR100-220-R03 | @ 0.3
4MFR040-110-R10 | @ 1.0 4MFR100-220-R05 | @ 0.5
AMFR045-120-R02 | @ 0.2 4MFR100-220-R10 | @ 100 30%% 1.0 |22| - | - 10|80 4
Fig.1 )
4MFR045-120-R03 | @ o | 03 4MFR100-220-R15 | @ 15
45 o1 12|47 [14.4| 6 |60 | 4 Fig2
4MFR045-120-R05 | @ -0.015 o5 4MFR100-220-R20 | @ 2.0
4MFR045-120-R10 | @ 1.0 4MFR100-220-R30 | @ 3.0
4MFR050-130-R02 | @ 0.2 (2D 4MFR120-260-R03 | @ 0.3
4MFR050-130-R03 | @ o | 03 4MFR120-260-R05 | @ 0.5
50 | 0015 13|5.2 [15.6| 6 |60 | 4
4MFR050-130-R05 | @ 0. 0.5 4MFR120-260-R10 | @ . 1.0
1203019 26| - | - |12]100] 4
4MFR050-130-R10 | @ 1.0 4MFR120-260-R15 | @ : 15
(&) 4MFR055-130-R02 | @ 0.2 4MFR120-260-R20 | @ 2.0
4MFR055-130-R03 | @ o | 03 4MFR120-260-R30 | @ 3.0
5.5 13| 5.7 [15.6| 6 |60 | 4
4MFR055-130-R05 | @ -0.015 g5 4MFR160-350-R10 | ® 1.0
4MFR055-130-R10 | @ 1.0 4MFR160-350-R15 | @ . 15
16.0 8'8;8 35| - | - |16]110| 4
(& 4MFR060-130-R02 | @ 0.2 4MFR160-350-R20 | @ 0. 2.0
4MFR060-130-R03 | @ 0.3 4MFR160-350-R30 | @ 3.0
0
AMFRO60-130-RO05 | ® | 6.0 | 5 gop| 05 | 13| - | - | 6 604 |Fg2 Recommended Cutting Conditions ® L67
4MFR060-130-R10 | @ 1.0
4MFR060-130-R15 | @ 15
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Difficult-to-cut materials, High efficiency -

ATFK/4TFR

MEGACOAT NANO is applied

High feed and high efficiency machining of difficult-to-cut materials
Resistant to chattering and suppresses burr formation

Better chip evacuation at high feed machining

Excellent chip evacuation at high feed by large chip pocket and rake angle

4TFK/4TFR

Conventional

End mill cross-section

End Mill Dia. @8 mm, Slotting, Wet

Optimum edge shape for
high efficiency machining

SY
U
=qf

Cutting conditions : n = 2,800 min!, Vf = 550 mm/min, ap = 4 mm
Workpiece Material : SUS304

48

el g

Chip clogging

End mill cross-section

Cutting Conditions: n = 2,800 min™', Vf = 270 mm/min, ap = 4 mm
End Mill Dia. 88 mm), Slotting, Wet Workpiece Material: SUS304

Decreased burr

Deep slotting (1xD) by low cutting force design and good chip evacuation

4TFK

Competitor C

Cutting Conditions: n = 3,200 min”, Vf = 150 mm/min, ap = 6 mm
End Mill Dia. 6 mm, Slotting, Wet Workpiece Material: SUS304

Cutting Force Comparison (Cutting force at machining 100mm)

800
z B 4TFK
] Ml Competitor C
S 600 Competitor C Ave.(566N)
g -
g —
= 400 4TFK Ave.(455N)
Q
o
s DOWN
£ 200
8
S
3
o
0 5 10 15

Cutting Time (sec) (Internal evaluation)

Cutting Conditions: n = 4,800 min™', Vf = 500 mm/min, ap = 6 mm
End Mill Dia. 86 mm, Dry Workpiece Material : SCM440

Chattering control by varied interval flute and variable lead design

No. of Flutes : 4

M 4TFK, 4TFR

Recommended Workpiece Materials

% 1st Choice

e fie ufnds bs
i ~30HRC | | 30~40HRC | | ~55HRC proies TA"w H ;“on‘ t | castiron

@f\\ F' m fLand JRadius
&8’@”@ nk Dia. A A i‘)
(4TFK)  (4TFR)
T E—— N R S — o ros
JLAPMX | |2 o
RE w |o ' RE APMX .
- %@ ol BT §[ Fig2 (X-Treme Shank)
RE‘ APMX .
. 4TFK (With corner land) (Unit : mm) . 4TFR (Radius) (Unit : mm)
5 o Outside Dia Vil Dia. Lenghofcut iy Neck Dia. | Ul legh | Shank Dia. | Orealagh | No.fFes o Outside Dia il Dia Corner-R | Lenghofeut | Neck Dia. | Ui letLegh | Shank Dia. | reallagh | No.fFes
escription | Stock e Pt Shape Description | Stock . Shape
DC APMX DN LU |DCON | LF |ZEFP DC RE |APMX | DN LU | DCON | LF |ZEFP
4TFK030-045 | @ . 45| s 5.4 ATFRO30-080-R02) @ | | o |02 oo ],
4TFK030-080 | @ | 3.0 | ;.| 8 | M 315/ 96| 6 |60 4 4TFR030-080-R05| @ |~ | %5 | 05 T
4TFK030-120 | @ 12| L 14.4 4TFR040-120-R02| @ o |02
4TFK040-060 | @ 6 | S 7.2 4TFR040-120-R05 | @ 40 o0 0.5 12142 144] 6 160 4 Fig.1
4TFK040-120| @ | 4.0 | 0./ 12 | M |42 [14.4] 6 |60| 4 |Fig.1| [4TFRO50-130-R02| @ 0.2
4TFK040-160 | @ 16 | L 19.2 4TFRO50-130R05| @ | 5.0 | 0. |05 13 |52 |156] 6 |60 4
4TFK050-075 | @ 75| s 9 4TFR050-130-R10| @ 1.0
4TFK050-130 | @ | 5.0 | ;0| 13 | M |52 [156] 6 |60 | 4 4TFR060-150-R03 | @ 0.3
4TFK050-200 | @ 20 | L 24 4TFRO60-150-R05| @ | 6.0 | %, [ 05| 15 - | 6 |60 4
4TFK060-090 | @ 9 |s 4TFR0G0-150-R10| @ 1.0
4TFK060-150 | @ | 6.0 | % |15 | M| - | - | & |60| 4 |Fig2| [4TFRO80-200-R03| @ 0.3
4TFK060-220 | @ 22 | L 4TFROB0-200-R05| @ | o005 05/, N P S
4TFK070-105 | @ 105 S 12.6 4TFR080-200-R10| @ 00251 9,0
4TFK070-160| @ | 7.0 | %, | 16 | M | 7.2 [192] 8 |70| 4 |Fig.1| |[4TFRO80-200-R20| @ 2.0
4TFK070-250 | @ 25 | L 30 4TFR100-250-R03| @ 0.3
4TFK080-120 | @ 128 4TFR100-250-R05| @ 0.5
4TFK080-200| @ | 8.0 | ;| 20 [ M | - | - | 8 |70| 4 |Fig2| |4TFRI00250R10| @ | f.o005| 10| o 10 lsol 4
4TFK080-280 | @ 28 | L 4TFR100-250-R15| @ | | 00%5 | 15 ’
4TFK090-135 | @ o005 |135] S 16.2 . 4TFR100-250-R20| @ 2.0 .
aTrKog0205| ® | °° | 9% (205w | %2 [za6] © || * || [iTreioozsnn] @ 3.0 Fig2
4TFK100-150 | @ 5|8 4TFR120-260-R05| @ 0.5
4TFK100-250 | @ [10.0| 0% |25 [M | - | - | 10 |80 4 4TFR120-260-R10| @ 1.0
4TFK100-330 | ® 33| L 4TFR120-260R15| @ | 12.0) 300 [ 15| 26 - | 12 [100| 4
4TFK120-180 | @ 18] s 4TFR120-260-R20| @ 2.0
4TFK120-260| @ |12.0{ 50026 | M | - | - | 12 |100] 4 4TFR120-260-R30| @ 3.0
4TFK120-360 | @ 36 | L Fig2| [4TFR160-350-R10| @ 1.0
4TFK160-240 | @ 24 |'S 4TFR160-350-R20| @ |16.0| 700 | 2.0 | 35 - | 16 [110| 4
4TFK160-350| @ |16.0| 50035 | M | - | - | 16 |110] 4 4TFR160-350-R30| @ 3.0
4TFK160-480 | @ 48 | L 4TFR200-450-R10| @ 1.0
4TFK200300| ® |, 00030 | S| | | [ |, 4TFR200-450-R20| @ |20.0| 3000 [ 2.0 | 45 - | 20 |125] 4
4TFK200-450 | @ |~ | 000 45 | M 4TFR200-450-R30 | @ 3.0
4TFRI20-260-R10XT| @ 1.0
*SApgchations for each cutting edge length ATFR12060R20XT | @ | 12.0 gg;g 20| 26 R 12 |94 4
:Short , : 4TFRI2260R30XT | @ 3.0
M=Medium} 4TFR1G0-350-R10-XT| @ 1.0
L:long « « =+ - ATFRIG350R20-XT| @ | 16.0 000 | 2.0 | 35 - | 16 |116| 4 |Fig3
4TFRIG0-350-R30XT| @ 3.0
4TFR200-450-R10-XT| @ 1.0
*4TFR...XT Shank (X-Treme Shank) is for NIKKEN X-Treme chuck  [4TFR0450-R204T| @ |20.0| 7030 [ 2.0 | 45 - | 20 [130| 4
4TFR200450-R30-XT| @ 3.0

@ : Std. ltem

Applicable chuck for 4TFR...XT & M90

Recommended Cutiting Conditions® L68
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Multi-functional, High efficiency -

3ZFK

Triple functions

Plunge milling Slotting Plunge milling + Slotting Pocketing

Triple Performances

1. High efficiency machining with new design
- Smooth chip evacuation because sub-groove on gash breaks chips during plunge milling

@ Effect of sub-groove on gash rm_
Slotting I
- Smooth chip evacuation
ARl k% with small size chip
3
Plunge d Small chips
milling Sub-groove on gash

Con nal End Mill
4

Poor chip evacuation
increases load on end mill
body and causes cutting
edge breakage

(Internal evaluation)

AN

Sub-groove on gash

Large chips

- Prevents chip clogging owing to deep flute and gash design

3ZFK

Conventional

Bottom surface of 3ZFK cutting edge

2. Longer tool life with MEGACOAT 3. Better surface finish owing to sharp cutting edge quality

- Excellent wear resistance and heat resistance

MEGACOAT is applied
35
MEGﬁCOAT
Y

-

O
TiXIN

- Smooth and sharp to the tip of the cutting edge
- Controls burr formation. Better surface roughness

w
S

Hardness (GPa)

Competitor Coating A
Rough coating surface and round

blunt cutting edge
(Internal evaluation)

MEGACOAT

n
o

o
TIF N

400 600 800 1,000 1,200

Oxidation temperature (°C)

Smooth and sharp to the tip of the cutting edge
Longer tool life and improved surface finish

o

M 3ZFKS, 3ZFKM

MEGACOAT is applied

No. of Flutes : 3

%*;
(P

~30HRC

30~40HRC Stainless

steel

[ ]

Recommended Workpiece Materials

Titanium Aluminum &
Alloy Cast Iron Non Ferrous Material

% 1st Choice

&
|
|
|
|
|
|

DN

Fig.1

Fig.2

I 3ZFKS (shory [ ) [ I 3ZFKM o)
(Unit : mm) (Unit : mm)
Quiside Dia. Mill Di Lenghofeut| Neck Dia. | sl Legh | Shank Dia. | Oveallengh | No.of Fes Quiside Dia il Di Lengthofcut | Neck Dia. | Urehes e | Shank Dia. | Ovrel gt | No.of les
Description Stock lollerarge Shape Description Stock tollerar:gé Shape
DC APMX| DN | LU |DCON| LF |ZEFP DC APMX| DN | LU |DCON| LF |ZEFP
3ZFKS060-090-06| @ | 6.0 | (0,0 |9.0| - | - | 6 |50 | 3 |Fig.1| |3ZFKM030-060-06| @ [3.0| 0. |6.0 /32|65 6 |50 3
3ZFKS070-105-08| @ | 7.0 | 0,0 [10.5/ 7.2 [11.3| 8 |60 | 3 |Fig2| |3ZFKM030-080-06| @ (3.0 | 0. |80 /32|86| 6 |50 | 3
3ZFKS080-120-08| @ | 8.0 | 000 (120 - | - | 8 |60 | 3 3ZFKM040-080-06 | @ | 4.0 | 0. |80 |42 |86| 6 |50 | 3
' ' Fig.2
3ZFKS100-150-10| @ [10.0] 00% [15.0| - | - | 10 | 70 | 3 |Fig.1| |3ZFKM040-120-06 | @ [ 4.0 | 0. [12.0/4.2|130] 6 |50 | 3
3ZFKS120-180-12| @ [12.0) 000 |180| - | - | 12 | 75| 3 3ZFKM050-100-06 | @ | 5.0 | 0. [10.0/ 52 [10.8] 6 |50 | 3
3ZFKM050-130-06 | @ | 5.0 | 0. [13.0/52 [140| 6 |50 | 3
3ZFKM060-130-06 | @ | 6.0 | 0, (130 - | - | 6 |50 | 3 |Fig.1
3ZFKM070-160-08 | @ | 7.0 | 0, [16.0/ 7.2 [17.3| 8 |60 | 3 |Fig2
3ZFKM080-190-08| @ | 8.0 | 0% [19.0| - | - | 8 |60 | 3
3ZFKM100-220-10 | @ [10.0| 502 220/ - | - | 10 | 70 | 3
' Fig.1
3ZFKM120-260-12 | @ [12.0| 501 260 - | - | 12 | 75| 3
3ZFKM160-350-16 | @ [16.0| 5000 [35.0| - | - | 16 | 90 | 3
M Case Studies

® Slotting of Titanium Alloy
Outside Dia. (@10

Workpiece Material| Ti-6Al-4V *

3ZFK : n=1,700min"
Competitor B:n=1,300min"’

Spindle Revolution

Feed Rate |Vf=460mm/min 20 ]
Depth of Cut | ap x ae=2 x 10mm (Wet)
3ZFK
Competitor B
0 10 20 30 40 50 60

Number of slots
(Internal evaluation)

@ : Std. ltem

- Better surface finish and longer tool life
with 3ZFK.

- Compared to competitor's coated product,
the 3ZFK has a 1.4 times longer tool life.

- 3ZFK prevents burr formation due to
sharp cutting edge.

@ Cutting edge after 35 passes

Competitor B 3ZFK

Competitor B

3ZFK

(Internal evaluation)

Recommended Cutting Conditions @ L69
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For Steel and Difficult-fo-cut materials, Varied interval flute design -

No. of Flutes : 5
. 5DERM Recommended Workpiece Materials * 1st Choice
%
‘PP M) ﬂ B K |
~30HRC | | 30~40HRC Yoo Troy™ | " aitay™™| | castiron
m—s
I
‘ I ————
— 2 *us ".?.’... .
' Rx 4A
APMX
D e ;
Il 5DERM (Radius) | soting |
(Unit : mm)
Outside Dia. Length of cut Shank Dia. Overall length No. of Flutes
Description Stock Mill Dia. tolerance Spec of Corners
DC APMX DCON LF ZEFP
5DERM040-120-06-R025 | A 4 20e0 12 6 55 R0.25 5
5DERMO050-130-06-R025 | A 5 2020 13 6 57 R0.25 5
5DERMO060-130-06-R040 | A 6 9020 13 6 57 RO.4 5
5DERMO080-160-08-R050 | A 8 2020 16 8 63 R0.5 5
5DERM090-190-10-R050 | A 9 5022 19 10 72 R0.5 5
5DERM100-220-10-R050 | A 10 9022 22 10 72 RO.5 5
5DERM120-260-12-R075 | A 12 5052 26 12 83 RO.75 5

® 5 flutes design enables high feed rate machining. Varied intervals prevent vibration.
Maximum groove width is 0.8DC.

Recommended Cutting Conditions® L70

A :To be replaced by a new product

3 flutes, Multi-purpose

/

M 3UFSM

Q

SE————

No. of Flutes : 3

Recommended Workpiece Materials

* 1st Choice

~30HRC 30~40HRC

%
(P

~55HRC

=

(__steel

Stainless

Titanium
loy

Y
(K

CastIron

Aluminum &
Non Ferrous Material

o

&

(21 ~3)

D f Sharp
T

(04 ~)

i

DC

M 3UFSM [ sioting |
(Unit : mm)
Outside Dia. Length of cut Shank Dia. Overall length No. of Flutes
Description Stock Mill Dia. tolerance
DC APMX DCON LF ZEFP

3UFSMO010-030-04 A 1 20%s 3 4 50 3
3UFSM015-030-04 A 15 208 3 4 50 3
3UFSM020-030-04 A 2 200, 3 4 50 3
3UFSM025-040-04 A 25 oon8 4 4 50 3
3UFSM030-080-06 A 3 oo 8 6 50 3
3UFSMO040-120-06 A 4 5020 12 6 50 3
3UFSMO050-140-06 A 5 5020 14 6 50 3
3UFSMO060-160-06 A 6 oo 16 6 50 3
3UFSM080-200-08 A 8 9028 20 8 63 3
3UFSM100-220-10 A 10 202 22 10 76 3
3UFSM120-250-12 A 12 R 25 12 76 3
3UFSM160-320-16 A 16 S0%e 32 16 89 3
3UFSM200-380-20 A 20 9.049 38 20 104 3

® Products emphasizing high efficiency machining, three flutes type for general semi finishing.
It is available for slotting and shouldering of wide range of workpiece materials.

A :To be replaced by a new product

Recommended Cutting Conditions® L71
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High efficiency, High feed rate finishing, Shouldering s

6PFK/8PFK

High efficiency machining and superior surface finish with new special flute design

@ Varied interval flute design / Variable lead

~

Superior chattering resistance performance with Kyocera's unique varied interval flute design / variable lead

M 6PFK, 8PFK

)

No. of Flutes : 6,8

Recommended Workpiece Materials

~30HRC | | 30~40HRC | | ~55HRC | | Stainless ‘“}ﬂ{';‘;"‘ Castlron | [ muminumt |

% 1st Choice

Varied interval flute design Variable Lead

Cutting force varies due to

varied interval flute, which
prevents periodical vibration
during machining

Every flute has its optimum
helix angle (lead angleb),
which enables excellent
and anti vibration effect and

oo

MEGACOAT NANO is applied

APMX

LF

good surface finish

M 6PFK, 8PFK (Medium)

azBzy

0,260,760,

Surface finish comparison (side surface)

End Mill Dia. @12 (Internal evaluation)

Workpiece Material SCM440

SUS304

Ti-6Al-4V

n=3,300min™" (Vc=124m/min)
V{=2,000mm/min(fz=0.1mm/t)
apxae=30x1.5mm

Cutting Conditions

n=2,500min"" (Vc=94m/min)
Vf=1,130mm/min (fz=0.08mm/t)
apxae=30x0.6mm

n=2,500min™" (Vc=94m/min)
Vf=1,130mm/min (fz=0.08mml/t)
apxae=30x0.6mm

1]l
6PFK

Fig.1

|
|
|
|
|
|
|
|
|
1
DCON

Fig.2

B S

APMX

LF

B 6PFK, 8PFK (Long)

Shouldering

Results

CompetitornARs

Varied interval flute design and variable lead to minimize chattering

Good surface finish

@ Special Flute Design

-
New Special Flute Design Enables Stable Chip Evacuation
U Good chip evacuation with wide chip pocket
Good performance at high feed rate machining
L

(Unit : mm) (Unit : mm)
o Qutsite Da. Mill Dia. Lengthof cut| Shank Dia. | Overal lengh | No. of Flutes o Qutsite Da. Mill Dia. Lengthofcut| Shank Dia. | Overallength | No. of Flutes
Description | Stock oG | tlerance [ oo Doon e - Shape Description | Stock oo | olerance| pone . i - Shape
6PFK060-150 | ® | 6.0 | 0, | 15 6 60 | 6 6PFK060-250 | @ | 6.0 | .0 | 25 6 70 | 6
6PFK080-200| @ | 8.0 | J0% | 20 8 70 | 6 6PFK080-350 | @ | 8.0 | J0% | 35 8 9 | 6
6PFK100-250 @ |10.0| 3% | 25 10 80 | 6 | | |6PFK100450 | @ |10.0 | 45 10 100 | 6
6PFK120-300| @ |12.0| 500 | 30 12 100 | 6 | °| [ePrKizos50 | @ |120 oon | s 12 120 | 6 |Figd
6PFK160-400 | @ |16.0| 500 | 40 16 1m0 | e 6PFK160-650 | @ |16.0| S0 | 65 16 135 | 6
6PFK200-450 @ |20.0| 500 | 45 20 125 | 6 6PFK200-750 | @ |20.0| S0 | 75 20 155 | 6
8PFK250-500| @ (250 00 | 50 25 140 | 8 |Fig2| |6PFK200-1000| @ [20.0| 300 | 100 20 180 | 6
8PFK250-1000| @ (25.0 300 | 100 25 180 | 8 |[Fig2
Recommended Cutting Conditions® L72
M Case Studies

Machine table FC250

6PFK200-450
Finishing (1 pass)

n = 2,500 min"’

(Ve = 157 m/min)

Vf = 3,500 mm/min

(fz = 0.23 mm/t)

ap xae=35x1.2mm

Competitor Coated Carbide B (2 passes)

Semi finishing n = 2,500 min"' (V¢ = 157 m/min)
Vf =1,500 mm/min (fz = 0.1 mm/t)
ap x ae = 35 x 1.0 mm

Cutting Time (1,125mm x 24 slots)

6PFK 200-450 . 10 min

g

Cutting Time

Competitor B machined the workpiece with 2 passes due to chattering.
6PFK machined the workpiece with 1 pass without chattering.
Productivity has greatly improved by increasing cutting conditions.

Finishing n =2,000 min' (V¢ = 125 m/min) )
Vf = 1,000 mm/min (fz = 0.1 mm/t) (User Evaluation)
ap x ae =35x0.2mm
@ : Std. Item
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Superalloy High Efficiency, Stable Machining -

4JER

High Efficiency and Stable Machining for Superalloy such as Inconel®
Long Tool Life Machining with MEGACOAT HARD for Excellent Heat Resistance

Resistant to Breakage

Stable Slotting and Trochoid Machining with Chip Pocket Grooves and Large Core Thickness

@ Chip Pocket for Smooth Chip Evacuation
During Slotting Applications

Excellent Chip Evacuation &

Amount of
chip evacuation

@ Core Thickness Comparison

Decreases Tool Deflection and Achieves
Excellent Machining Precision

@ Slotting Performance Comparison (Intermal evaluation)

2,200
2,000
=
%1 600
S . .
c the Cutting Distance
_%W 200 without Defects
a
o 800
Competltor A £ Defects
0

4JER Competitor B
Cutting Conditions : n = 1,200 min”, Vf = 140 mm/min, ap =4 mm
End Mill Dia. 28 mm, Slotting, Wet
Workpiece Material : Inconel®718 (Aging treatment, 40HRC)

Achieves Long Tool Life and Stable Machining

The MEGACOAT HARD coating technology delivers the highest hardness and heat resistance in Kyocera's PVD coating

@ Properties of Coating

40

MEGACOAT HARD

_ 3 o
© .
G w o™ .MEGACOAT
8 5 o TIAIN
< "
g 20 .TIN
I

15

10

400 600 800 1,000 1,200 1,400

Oxidation temperature (°C)

Decreased burr

High Sharpness with a Large Rake Angle

4JER

Competitor D

Cutting Conditions : n = 1,200 min”
End Mill Dia. 28 mm, Wet

, Vf = 140 mm/min, ap =4 mm

@ Wear resistance comparison (Cutting distance 975mm)

4JER
(Wear 0.11mm)

Wear

Competitor C
(Wear 0.28mm)

Vf = 140 mm/min, ap =4 mm

Cutting Conditions : n= 1,200 min™',
End Mill Dia. 28 mm, Slotting, Wet
Workpiece Material : Inconel®718 (Aging treatment, 40HRC)

Resistance to chattering

Improved Chatter Resistance with Varied interval flute and Variable Lead

o1 o2

61 62

Variable Lead

a=f
Varied interval flute design
Anti vibration effect
Prevents chattering, and superior surface finish

Prevents periodical vibration
during machining
Slotting Surface in Trochoidal Machining (Inconel® 718)

Chatter occurrence

4JER Competitor F (Equal lead)

Cutting Conditions : n =1,200min™", Vf = 300 mm/min, ap = 20 mm
End Mill Dia. @16 mm, Width 20mm, Wet

M 4JER

o> -~

MEGACOAT HARD is applied

No. of Flutes : 4

Recommended Workpiece Materials

~30HRC

= (ﬂ

30~40HRC

steel

Alloy

)

Alloy

% 1st Choice

2 e

LF

LF

(X-Treme Shank)

B 4JER (shory B X1 4JER ecium) [
(Unit : mm) (Unit : mm)
Qutsid Dia il Dia Corner-R (Length ofcut | Shank Dia. | Ovealengh | No.of Futes Quisde Dia il Dia Corner-R | Lengthofcut| Shank Dia. | Overal lengh | No.of Fues
Description Stock o . Shape Description Stock o . Shape
pC |***%®| RE |APMX|DCON| LF |ZEFP pC |**%®| RE |APMX|DCON| LF |ZEFP
4JER060-090-R03 | @ 0.3 4JER060-150-R03 | @ 0.3
4JER060-090-R05 | @ | 6.0 | 0, 05| 9 | 6 | 60 | 4 4JER060-150-R05 | @ | 6.0 | (0, | 05| 15 | 6 | 60 | 4
4JER060-090-R10 | @ 10 4JER060-150-R10 | @ 10
4JER080-120-R03 | @ 0.3 4JER080-200-R03 | @ 0.3
4JER080-120-R05 | @ 0005 | 05 4JER080-200-R05 | @ o005 | 05
8.0 | 00% 128 |7 4 8.0 | 00 20 8 |70 4
4JER080-120-R10 | @ %1 10 4JER080-200-R10 | @ %1 10
4JER080-120-R15 | @ 15 4JER080-200-R15 | @ 15
4JER100-150-R03 | @ 0.3 4JER100-250-R03 | @ 0.3
4JER100-150-R05 | @ 05 4JER100-250-R05 | @ 05
4JER100-150-R10 | @ o005 | 10 4JER100-250-R10 | @ o005 | 10
10.0 | 5o0e 15 |10 | 80 | 4 10.0 | S00e 25|10 | 80 | 4
4JER100-150-R15 | @ %5015 4JER100-250-R15 | @ #5115
4JER100-150-R20 | @ 2.0 co.| |4JER100-250R20 | @ 2.0 o
ig. ig.
4JER100-150-R30 | @ 3.0 4JER100-250-R30 | @ 3.0
4JER120-180-R05 | @ 05 4JER120-260-R05 | @ 05
4JER120-180-R10 | @ 10 4JER120-260-R10 | @ 10
4JER120-180-R15 | @ |12.0| 00| 15 | 18 | 12 | 100 | 4 4JER120-260-R15 | @ [12.0| 9010| 15 | 26 | 12 | 100 | 4
4JER120-180-R20 | @ 2.0 4JER120-260-R20 | @ 2.0
4JER120-180-R30 | @ 3.0 4JER120-260-R30 | @ 3.0
4JER160-240-R10 | @ 10 4JER160-350-R10 | @ 10
4JER160-240-R20 | @ |16.0| 00| 2.0 | 24 | 16 | 110 | 4 4JER160-350-R20 | @ [16.0| 5010| 2.0 | 35 | 16 | 110 | 4
4JER160-240-R30 | @ 3.0 4JER160-350-R30 | @ 3.0
4JER200-300-R10 | @ 10 4JER200-450-R10 | @ 10
4JER200-300-R20 | @ |20.0| 00| 2.0 | 30 | 20 | 125 | 4 4JER200-450-R20 | @ [20.0| 300| 2.0 | 45 | 20 | 125| 4
4JER200-300-R30 | @ 3.0 4JER200-450-R30 | @ 3.0
4JER120-260-R10-XT | @ 10
4JER120-260-R20-XT | @ [12.0| 000| 2.0 | 26 | 12 | 94 | 4
4JER120-260-R30-XT | @ 3.0
4JER160-350-R10-XT | @ 10
4JER160-350-R20-XT @ |16.0| 500/ 2.0 | 35 | 16 | 116 | 4 |Fig.2
4JER160-350-R30-XT | @ 3.0
4JER200-450-R10-XT | @ 10
-0.010
*4JER...XT Shank (X-Treme Shank) is for NIKKEN X-Treme chuck | */ER200-450-R20-XT | @ |20.0/ 55| 2.0 | 45 | 20 | 130 | 4
4JER200-450-R30-XT | @ 3.0

@ : Std. ltem

Applicable chuck for 4JER...XT ® M90

Recommended Cutting Conditions® L73
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Roughing Special serrated edge, difficult-to-cut materials s

4/5/6RFH

M4/5/6RFH

High Efficiency and Stable Machining with Multi-edge Design and Coolant Hole
Deep Slotting for Stainless Steel and Titanium Alloy

High Efficiency Machining with Multi-edge Design
Multi-edge Design with Coolant Hole. Good Chip Evacuation with Original Gash Shape

@ Multi-edge Design (816 - 6 flutes) @ Original Gash Shape

7

Radius gash creates better
chip flow and evacuation

Good Chip
Evacuation
@ Slotting Performance Comparison (intemal Evaluation)

5RFH (Internal and External Coolant) Competitor A (External Coolant)
LTI A .
"t*. | ]

Deep Slotting (ap = 2 x DC) for Stainless Steel and Titanium Alloy

After Machining 1 Pass

X Defects (Chip Clogging)

Cutting Conditions : n = 2,550 min™', Vf = 336 mm/min, ap = 20 mm
End Mill Dia. 210, Wet, Slotting Workpiece Material : SUS304

No Defects when
Deep Slotting

Defect Resistant

Reduces Cutting Pressure and Defect with Special Curved Radius Serrated Edge. Enables Stable Machining Cutting CongﬂiOQS: n = 2,900 min", Vf =712 mm/min,
ap xae =5x3mm

End Mill Dia. 910, Wet, Shouldering Workpiece Material : Ti-6A-4V

@ Special Curved Radius Serrated Edge @ Blade Edge after Machining 12m (intemal Evaluation)

JM\,

R, 8

Serrated Curved Edge with Different Radii (Compound Radius Shape)
Distributes cutting pressure and increase defect resistance

Good x Defects

Achieves Long Tool Life and Stable Machining

The MEGACOAT HARD coating technology delivers the highest hardness and heat resistance in Kyocera's PVD coating

vlojo

MEGACOAT HARD is applied

with Coolant hole

No. of Flutes : 4, 5, 6

Recommended Workpiece Materials

%*;
(P

~30HRC

steel

oy

BoaaE

30~40HRC | (" Rlioy

% 1st Choice

S 1 d
2 -d'“s l-l M
N
W‘ - Shank Dia.

Fig.2
[a]

P4
8| Fig.3
o

. 4/5/6RFH (Medium)
(Unit : mm)
Description Stock Outside Dia. Mill Dia. * Corner-R Length of cut Shank Dia. Overall length | No. of Flutes Shape
DC tolerance RE APMX DCON LF ZEFP
4RFH060-150 ° 6.0 o5 0.3 15 6 60 4 o
4RFH080-200 ° 8.0 0050 0.3 20 8 70 4 '
5RFH100-250 ° 10.0 0050 0.5 25 10 80 5 .
5RFH120-260 ° 12.0 o5 05 26 12 100 5 ¢
6RFH160-350 ° 16.0 0050 05 35 16 110 6 cos
6RFH200-450 ° 20.0 oo 0.5 45 20 125 6 ¢
* Corner-R dimension is reference only
. 4/5/6RFH (Long)
(Unit : mm)
Desoription Stock Outside Dia. Mill Dia. * Corner-R Length of cut Shank Dia. | Overall length | No. of Flutes S
DC tolerance RE APMX DCON LF ZEFP
4RFH060-300 ° 6.0 o5 0.3 30 6 80 4 fo
4RFH080-400 ° 8.0 o050 0.3 40 8 100 4 ¢
5RFH100-500 ° 10.0 o5 0.5 50 10 110 5 .
5RFH120-600 ° 12.0 0050 0.5 60 12 130 5 ¢
6RFH160-800 ° 16.0 o050 0.5 80 16 160 6 .
6RFH200-1000 ° 20.0 0050 05 100 20 180 6 ¢

@ : Std. ltem

* Corner-R dimension is reference only

Recommended Cutting Conditions ® L74
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Roughing Serrated edge

/

M 3RDS, 4RDS, 5RDS

Qoo

I 3RDSM, 4RDSM, 5RDSM

No. of Flutes : 3,4,5

Recommended Workpiece Materials

% %
(P {ﬂ
~30HRC

30~40HRC

Stainless
steel

%
MK

Cast Iron

% 1st Choice

N
SE

EZ71 M 3RDSL, 4RDSL, 5SRDSL

Shouldering

(Medium) (Long)
(Unit : mm) (Unit : mm)
Description Stocl(OulsideDia. Mill Dia. |Lengh ofcut|Shank Dia.| Overal length Soecof Camers No.of Fiutes Description Stocl(OutsideDia. Mill Dia. |Lengt ofcut | Shank Dia. Overelllngth  Spec of Comers No. of Fites
pC |'Olrance | Apvx [DCON| LF | cHw | zEFP DC |'erance [apyx [DcoN| LF | cHw | zerp
3RDSM040-110-06 | ® | 4 | 090 | 11 | 6 | 55 |03 | 3 3RDSL060-240-06 | ® | 6 | 3% | 24 | 6 | 76 | 03| 3
3RDSM050-130-06 | @ | 5 | 9% | 13 | 6 | 57 |03 | 3 3RDSL080-280-08 | ® | 8 | 090 | 28 | 8 | 76 | 03 | 3
3RDSM060-130-06 | ® | 6 | 090 | 13 | 6 | 57 |03 | 3 4RDSL100-340-10 | @ | 10 | 3%° | 34 | 10 | 89 | 05 | 4
3RDSM080-160-08 | ® | 8 | %0 | 16 | 8 | 63 |03 | 3 4RDSL120-450-12 | @ | 12 | 290 | 45 | 12 | 100 | 05 | 4
4RDSM100-220-10 | @ | 10 | 390 | 22 | 10 | 72 | 05 | 4 4RDSL160-560-16 | ® | 16 | 090 | 56 | 16 | 125 | 05 | 4
4RDSM120-260-12 | @ | 12 | 0950 | 26 | 12 | 83 | 05 | 4 4RDSL200-60020 | ® | 20 | 295 | 60 | 20 | 125 | 05 | 4
4RDSM160-320-16 | ® | 16 | 09 | 32 | 16 | 92 | 05 | 4 5RDSL250-800-25 | @ | 25 | 090 | 80 | 25 | 150 | 05 | 5
4RDSM200-380-20 | @ | 20 | 9% | 38 | 20 | 104 | 05 | 4
5RDSM250-450-25 | @ | 25 | 000 | 45 | 25 [ 121 | 05 | 5

® Three, four and five flutes types are available for roughing. Their edge design with sine-curve pattern reduce cutting force.

Recommended Cutting Conditions® L75

@ : Std. ltem

Roughing Notched edge

/

M 4RFSM, 6RFSM

B —
oo

No. of Flutes : 4,6

Recommended Workpiece Materials

% 1st Choice

3

30~40HRC

[ﬂ

~30HRC

v
(H_

~55H

RC

~68HRC

steel

Titani
Alloy

ks
LS

(s 1]
Aoy | Castlron

M 4RFSM B B0 M 6RFSM oo B
(Unit : mm) (Unit : mm)
e e e e s e e e
4RFSM060-130-06 | ® | 6 | 090 | 13 | 6 | 57 | 0.3 | 4 6RFSM160-320-16 | @ | 16 | 090 | 32 | 16 | 92 | 06 | 6
4RFSM080-160-08 | ® | 8 | 0% | 16 | 8 | 63 | 04 | 4 6RFSM200-380-20 | @ | 20 | 095 | 38 | 20 | 104 | 1.0 | 6
4RFSM100-220-10 | @ | 10 | 090 | 22 | 10 | 72 | 05 | 4 6RFSM250-450-25 | @ | 25 | 09 | 45 | 25 | 121 | 1.1 | 6
4RFSM120-260-12 | @ | 12 | 0950 | 26 | 12 | 83 | 06 | 4
4RFSM160-320-16 | @ | 16 | 0% | 32 | 16 | 92 | 06 | 4
4RFSM200-380-20 | @ | 20 | 0950 | 38 | 20 | 104 | 1.0 | 4 Recommended Cutting Conditions ® L76

® RFS has notched surface edge of 45° helix angle. It is applicable for hard materials and titanium alloys due to strong cutting edge.

@ : Std. ltem
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High efficiency Ball-nose End Mill with 2 flutes Ve

2SEB

Special cutting edge concept and nano layer coating
realized high precision and long tool life machining

Sharp cutting with special nose geometry

Arc-like cutting edge distributes the
cutting force and controls wear progress

Conventional
(Internal evaluation)

2SEB

Hardness (GPa)

R+0.005mm close folerance edge diameter (R8.0 excluded)

Excellent surface finish quality when using entire cutting
edge in machining of the mold's draft angle or profiling

Large Chip Pocket

Stable chip evacuation at
large depth of cut machining

Conventional
(Internal evaluation)

High quality cutting edge by MEGACOAT NANO

40
MEGACOAT NANO
35 0N
\ ¥4

30 @ o
o TiCN MEGACOAT
20 TiAIN
15 TIN
10

400 600 800 1,000 1,200 1,400

Oxidation temperature (°C)

Smooth and sharp cutting edge with superior
wear resistance and adhesion resistance

Cutting edge

2SEB

Competitor A

(Internal evaluation)

M 2SEB

B 2SEB (Ball-nose End Mill with 2 Flutes)

MEGACOAT NANO is applied

No. of Flutes : 2

Recommended Workpiece Materials

~30HRC | | 30~40HRC | | ~55HRC | | ~68HRC | | Stainless | | castiron

% 1st Choice

&

S Z0.005 N(=0.010 m %
N 5
&@ @ Shank Dia.
R8.0

APMX

Copying

(Unit : mm)
Radius of Ball-nose | Radius of Ball-nose | Outside Dia. | Length of cut | Neck Dia. |UnderNeckLength| Shank Dia. |Overall length | No. of Flutes
Description Stock Shape
RE Tolerance DC APMX DN LU DCON LF ZEFP
2SEB020-050-R10 (] 1.0 +0.005 2.0 5 2.10 6.6 6 50 2
2SEB030-080-R15 [ 15 +0.005 3.0 8 3.15 9.8 6 70 2
Fig.1

2SEB040-080-R20 [ ] 2.0 +0.005 4.0 8 4.2 10.0 6 70 2
2SEB050-100-R25 [ ] 2.5 +0.005 5.0 10 5.2 12.4 6 80 2
2SEB060-120-R30 [ ] 3.0 +0.005 6.0 12 6 90 2
2SEB080-140-R40 [ J 4.0 +0.005 8.0 14 - 8 100 2
2SEB100-180-R50 [ ] 5.0 +0.005 10.0 18 10 100 2 Fig.2
2SEB120-220-R60 o 6.0 +0.005 12.0 22 12 110 2
2SEB160-300-R80 [ ] 8.0 +0.010 16.0 30 16 140 2

M Solid End Mill Identification System
2 S E B 020 - 050 - R10

Mm@ e @ 6 (6) @
[ | | ‘

] ] | l !

(1) No.of Futes (2) Applications (3) HelixAngle | (4) Series | (5) Outside Dia. | (6) Length of cut | (7) Radius of Ball-nose
. ~ 020 050 R10
2 S :High efficiency | E:30-39° | B° Eag ":A‘).I‘Te ! ! |
na M 2.0mm 5.0mm R1.0mm
@ : Std. ltem

Recommended Cutting Conditions® L77
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3.4 flutes Ball-nose End Mill

/

B 3UEBS (Ball-nose End Mill with 3 Flutes)

B 3UEBS (Ball-nose End Mill with 3 Flutes)

No. of Flutes : 3

¥*;
(P

~30HRC

Y
(P

30~40HRC

Stainless
steel

Recommended Workpiece Materials

Titanium
1 Alloy

Cast Iron

%*;
K| N

Aluminum &

* 1st Choice

(o]
=]

Q (zo.01

| LA

LF

&=

I
DCON

Copying

g (Unit : mm)
(o) o * Radius of Ball-nose Outside Dia. Length of cut Shank Dia. Overall length
m Description Stock
g RE DC APMX DCON LF
17 3UEBS030-070-06 A R1.5 3 7 6 57
o
E 3UEBS040-080-06 A R2 4 8 6 57
3' 3UEBS050-100-06 A R2.5 5 10 6 57
o
73 3UEBS060-100-06 A R3 6 10 6 57
3UEBS080-160-08 A R4 8 16 8 63
3UEBS100-190-10 A R5 10 19 10 72
» 3UEBS120-220-12 A R6 12 22 12 83
0 ® Ball-nose end mill with three flutes for machining of difficult-to-cut materials. Recommended Cutting Conditions® L77
o
o} N .
o. of Flutes : 4
g B 4YEBM _ _
% Recommended Workpiece Materials % 1st Choice
(PP IM E S K.
—_— ~30HRC | | 30~40HRC | | St30is Troy™ | " aites™™) | castiron
ﬁ_l
= m—
® D (w001,
® 5
% ¥
Z >
Q ¢ LU
o APMX
3 i 4
7}
Il 4YEBM (Ball-nose End Mill with 4 Flutes) [ sioting |
(Unit : mm)
* Radius of Ball-nose| ~ Outside Dia. Length of cut Neck Dia. Under Neck Length Shank Dia. Overall length
Description Stock
RE DC APMX DN LU DCON LF
4YEBM050-090-06 A R2.5 5 9 4.5 15 6 57
4YEBMO060-100-06 A R3 6 10 55 15 6 57
4YEBM080-120-08 A R4 8 12 7.4 20 8 63
4YEBM100-140-10 A R5 10 14 9.2 25 10 72
4YEBM120-160-12 A R6 12 16 11 30 12 83
4YEBM160-220-16 A R8 16 22 15 38 16 92
4YEBM200-260-20 A R10 20 26 19 50 20 104
® Ball-nose end mill for semi-finishing of difficult-to-cut materials. Recommended Cutting Conditions® L78
* Actual ball-nose radius will be half of actual measurement of outside diameter.
A :To be replaced by a new product
L36

Hard materials, Multi-edge, Negative rake angle, Finishing -

M 4HFS, 5HFS, 6HFS, 7HFS, 8HFS

AN\

\“M‘n__

vlolojejo

HFSM

High Efficiency Machining

M 4HFSS, 5HFSS, 6HFSS, 7THFSS

B 4HFSM, 5HFSM, 6HFSM, 7THFSM, 8HFSM

No. of Flutes : 4,5,6,7,8

Recommended Workpiece Materials

%
(P

~30HRC

b ¢
‘ﬂ

30~40HRC

%
(H

~55HRC

|

%
(H_

~68HRC

% 1st Choice

N
&

= (= ([

LF

Shouldering

(Short) (Unit : mm) (Medium) (Unit : mm)
Bssiien Stock Qutside Dia. tmlrggé Length ofcut | Neck Dia. | Ut | Shank Dia. | Overelllengfh | No.of Futes Siee Besaaian Stock Quiside Dia. tylg‘raqg'e Lenghofcut | Neck Dia. | ldNexLegh | Shank Dia. | Overll length | No.of Fues Siere
DC APMX| DN | LU |DCON| LF |ZEFP DG APMX| DN | LU |DCON| LF |ZEFP
4HFSS010-040-06 | @ | 1 | (0| 4 |105| 48 | 6 | 60 | 4 4HFSM010-050-06 | @ | 1 | (O | 5 |105| 6 | 6 | 60 | 4
4HFSS020060-06 | @ | 2 | (0| 6 |210|72 | 6 | 60 | 4 4HFSM020-090-06 | @ | 2 | (O | 9 |210|108| 6 | 60 | 4
4HFSS030-080-06| @ | 3 | 0| 8 |315| 96| 6 | 60 | 4 4HFSM030-120-06 | @ | 3 | 0| 12 |315 144| 6 | 60 | 4
. Fig.2 : Fig.2
4HFSS040-100-06 | @ | 4 | 0| 10 | 42 [120| 6 | 60 | 4 4HFSM040-140-06 | @ | 4 | 0| 14 | 42 [168| 6 | 60 | 4
4HFSS050-12006 | @ | 5 | 0| 12 | 52 |144| 6 | 60 | 4 4HFSM050-170-06 | @ | 5 | 0| 17 | 52 (204| 6 | 60 | 4
5HFSS040-100-06 | @ | 4 | 0| 10 | 42 [120| 6 | 60 | 5 5HFSM040-140-06 | @ | 4 | 0| 14 | 42 [168| 6 | 60 | 5
6HFSS060-140-06 | @ | 6 | (O | 14 | - | - | 6 | 60 | 6 6HFSM060-170-06 | @ | 6 | O | 17 | - | - | 6 | 60 | 6 |Figl
6HFSS080-180-08| @ | 8 | 00| 18 | - | - | 8 | 70 | 6 6HFSM070-20008 | @ | 7 | 00| 20 | 7.2 |240| 8 | 70 | 6 |Fig2
6HFSS100-220-10 | @ | 10 | 00| 22 | - | - | 10 | 80 | 6 6HFSM080-230-08| @ | 8 | 0000| 23 | - | - | 8 |70 | 6
6HFSS120260-12| @ | 12 |90 26 | - | - | 12 | 90 | 6 6HFSM100-280-10| @ | 10 | J002| 28 | - | - | 10 | 80 | 6 |Figt
- Fig.1 -
7HFSS060-14006 | @ | 6 | O | 14 | - | - | 6 | 60 | 7 6HFSM120-330-12| @ | 12 | 00101 33 | - | - | 12 | 90 | 6
7HFSS080-180-08| @ | 8 | 00| 18 | - | - | 8 |70 | 7 6HFSM140-370-16 | @ | 14 | 0000 37 | 142|444 | 16 | 105 | 6
- - Fig.2
7HFSS100-22010| @ | 10 | 30| 22 | - | - | 10 | 80 | 7 6HFSM150-420-16 | @ | 15 | 0000 42 | 152 |50.4 | 16 | 105 | 6
7THFSS120-260-12| @ | 12 | 0010 26 | - | - | 12 | 90 | 7 6HFSM160-420-16 | @ | 16 | 00001 42 | - | - | 16 | 105 | 6
6HFSM200-48020 | @ | 20 | 0001 48 | - | - | 20 | 110 | 6
7HFSM060-17006 | @ | 6 | (O | 17 | - | - | 6 | 60 | 7
7HFSM080-230-08| @ | 8 |0%% 23 | - | - | 8 | 70 | 7
0'005 Fig.1
7HFSM100-280-10| @ | 10 | 90| 28 | - | - | 10 | 80 | 7
Bottom surface of 7HFSM120-330-12| @ | 12 | 0000 33 | - | - | 12 | 90 | 7
6HFSS cutting edge .
7HFSM160-420-16 | @ | 16 | 0000 42 | - | - | 16 | 105 | 7
8HFSM250-530-25 | @ | 25 | 0010| 53 | - | - | 25 | 125 | 8

© PVD coating "MEGACOAT HARD" for hard materials is applied.

Achieves high rigidity by ensuring a large core diameter, longer tool life and stable machining.
Also increases cutting edge strength and chip evacuation with a negative rake angle.

@ : Std. ltem

Recommended Cutting Conditions® L78
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Special corner-R shaped, 6 flutes, High feed rate -

No. of Flutes : 6

[l 6PDRS

Recommended Workpiece Materials

@

~30HRC 30~40HRC ~55HRC ~68HRC

% 1st Choice

EEEE

N
DCON

=

Il 6PDRS
(Unit : mm)
Outside Dia. Mill Di Length of cut | Under Neck Length Shank Dia. Overall length No. of Flutes
Description Stock o,
tolerance
DC APMX LU DCON LF ZEFP
6PDRS060-045-06 ° 6 ooa 45 9 6 57 6
6PDRS080-060-08 ° 8 Py 6 12 8 63 6
6PDRS100-075-10 ° 10 Py 75 15 10 72 6
6PDRS120-090-12 ° 12 oo 9 18 12 83 6
® Increased rigidity with large core diameter. 6 flutes design enables high
feed rate machining.
Achieves large cutting allowance and high efficiency machining with
special corner-R shaped.
Ramping and arc cutting are possible.
PDR General Purpose
Ball-nose End Mill
B Recommended Cutting Conditions
Workpiece Material Depth of Cut (ap x ae) (mm) |Outside Dia.DC (mm) 26 28 210 212
26 :0.32 x 3.3mm Spi i il
pindle Revolution (min™) 6,400 4,800 3,800 3,200
Prehardened Steel| 52HRC s ((?j: XffSDC)
20 [ U. X 4.4mm
(0.42 x 0.55DC) Feed Rate (mm/min) 7,600 7,200 6,900 7,600
210:0.53 x 5.5mm . ! -
Carbon Stesl /  asHRG (0.53 x 0.55DC) Spindle Revolution (min™) 8,500 6,400 5,100 4,200
g % Alloy Steel ©12:0.63 x 6.6mm .
ae (0.63 x 0.55DC) Feed Rate (mm/min) 15,300 15,300 15,300 12,700
Copying
@ : Std. Item

6PDRS Ramping / Arc cutting

M Details of 6PDRS cutting edge shape

e
B 3
‘ Xfm : Maximum Depth of Cut
i Xfm Yfm : Distance between the center line of tool and the center of Rfm
i Yd  : Distance between the center fine of tool and the start position of cutting edge
an Rfm : Radius of tool tip
Yfm } \F{c Rc :Corner-R
o lYd Rc Rt Rt :Virtual radius in program
(Unit : mm)
) ) q f q Distance between the center ling | Distance between the center ing oftoal |, . o
Description Outside Dia. Maximum Depth of Cut| Radius of tool tip Corner-R of ool and he center of im | and he st psiion ofcuting edge Virtual radius in program
DC Xfm Rfm Rc Yfm Yd Rt
6PDRS060-045-06 6 0.32 6 0.62 0.75 1.32 0.62
6PDRS080-060-08 8 0.42 8 0.83 1.00 1.76 0.83
6PDRS100-075-10 10 0.53 10 1.04 1.25 2.20 1.04
6PDRS120-090-12 12 0.63 12 1.24 1.50 2.64 1.24
® Cutting with cut amount exceeding the Xfm value is not recommended.
Il Ramping
During ramping, lower the feed rate to the ratio in the chart on the right.
_
: : ‘ Ramping angle il” 2 3 4° 5°
Ramping angle ;
‘ ‘ Ratio of feed rate 100% | 70% | 50% | 30% | 10%
|
® During pocket machining, set the ramping angle at 0.5°.
® Plunge milling is not recommended.
M Arc cutting
For arc cutting, hole diameter of each machining should be within the range in the chart on the right.
(Unit : mm)
Description Min. Max.
6PDRS060-045-06 864 | 12.00
6PDRS080-060-08 1152 | 16.00
6PDRS100-075-10 14.40 | 20.00
6PDRS120-090-12 1728 | 24.00

DC + 2Yd
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Aluminum & Non-ferrous Metals, High efficiency, ngh-preclsmn/

3AFK

High Efficiency and Excellent Precision Machining with 3 Flutes
Stable Machining with Sharp Edge for Anti-chattering Performance

Wide Range of Applications including Slotting, Shouldering, Ramping, and Plunge milling

High-efficiency and High-precision Machining
High Efficiency with 3 Flutes. Excellent Machining Precision

Comparison of wall flatness (Internal evaluation)

8 0.04
3
m E
§ < 0.03 -
2 ‘—’_'/OCompemor A (3 Flutes)
©
» =
= S 002
o ﬁ Competitor B (2 Flutes)
= 5 — ' ®3aFk
o % 0.01
=} 3
7) =
0
0.1 0.13 0.16
fz (mm/t)
Cutting Conditions : n = 11,700 min™, Vf = 3,500 - 5,600 mm/min, ap x ae = 15 x 1 mm
8 End Mill Dia. 210, Shouldering, Down-cut, Wet, HSK A63 Workpiece Material : A5052
w
2]
o
o}
3
& PA Decreased burr
Excellent Sharpness with Large Rake Angle and Small Margin Width
Comparison of the Rake Angle and Margin Width (intemal evaluation) - Burr Comparison after Machining (interal evaluation)
»
o) 3AFK 3AFK
» Small margin width
=
Q
o
o'
o
n

Competitor C

Large burrs

Burr Comparison after Machining Cutting Conditions : n = 11,700 min™', Vf = 4,600 mm/min, ap x ae = 10 x 1 mm
End Mill Dia. 210, Shouldering, Down-cut, Wet, HSK A63 Workpiece Material : A7075

L40

Measurement Point

Cutting Force Comparison (Internal evaluation)

(N)
DOWN
0

3AFK Competitor C

Cutting Conditions : n = 11,700 min”™, Vf = 3,400 mm/min
ap xae = 10x 10 mm
End Mill Dia. 010, Slotting, Wet, BT50 Workpiece Material : A5052

Resistance to chattering

Larger Core Thickness to Reduce Chattering

Core Thickness Comparison (Internal evaluation)

3AFK Competitor D
UP

T\&

N

Cutting Force Comparison (Internal evaluation)

3AFK
(N)
1,200

900

Cutting Conditions : n = 11,700 min, Vf = 3,400 mm/min, ap x ae = 10 x 10 mm, End Mill Dia. 10, Slotting, Wet, BT50 Workpiece Material : A5052

600

300

1 2
Cutting Time (sec)

Comparison of Bottom Surface at Slotting (Internal evaluation)

3AFK

A

|'||I' I||-uj|'1'1':-.| 1w

T TR TR T AR

TR EL AL

“"‘-‘""""\“““".-""t'\ LAY

Cutting Conditions : n = 11,100min™", Vf = 2,600 mm/min, ap = 10 mm, Wet Workpiece Material : A5052

Flute Length 2.5 D (medium type) Added to the Lineup

Stable Machining even while Deep Slotting

Comparison of wall flatness (Intermal evaluation)

(rm)
0.10 @ .
DOWN
0

3AFK Competitor G
(2.5D) (2D)

Competitor D

Cutting Conditions : n = 11,100 min™', Vf = 3,800 mm/min, ap x ae = 20 x 1 mm
End Mill Dia. 210, Shouldering, Down-cut, Wet, HSK A63 Workpiece Material : A7075

(N)
1,200
Chattering occurred
900
600
300
0 2
1 2 o
Cutting Time (sec) (@)
m
)
>
(72
o
g
g
=3
(7]
wn
0]
wn
w
o
a
9}
o
»
wn
0
wn
=
Q
o
. . =
Burr Height Comparison (Internal evaluation) 8
7
(mm)
0.15
010 - DOWN
0.05
0
3AFK Competitor G
(2.5D) (2D)
L41
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Aluminum & Non-ferrous Metals, High efficiency, High-precision -

M 3AFK

‘Q*‘Q" -\\\_

B 3AFK (short : 1.5D)

No. of Flutes : 3

Recommended Workpiece Materials

Aluminum &
Non Ferrous Material

% 1st Choice

& RSy

APMX | B

I

|

I

|

I

|

I

|

I

f
DCON

Fig.1

z 7

LU

LF

I

|

|

|

I

|

|

|

I

f
DCON

Fig.2

LF

®

|
|
I
|
I
|
|
|
I
|
I
|
|
|
I
|
I
|
|
|
I
|
|
|
I
f
DCON

Fig.3

APMX

LF

Shouldering m Plunge milling

B 3AFK (Medium : 2.5D)

Shouldering m Plunge milling

(Unit : mm)
o Outside Dia. Mill Dia. Length of cut Neck Dia. Under Neck Length | Shank Dia. | Overall length | No. of Flutes

Descrption Stock DC ElizEee APMX DN LU DCON LF ZEFP Shape
3AFK030-045-090 | @ 3.0 oo 45 27 9 6 70 3
3AFK040-060-120 | ® 40 | 9 6 37 12 6 70 3 Fig.1
3AFK050-075-150 | ® | 50 | 9. 75 a7 15 6 70 3
3AFK060-090 ° 60 | 008 9 - - 6 70 3 Fig.3
3AFK060-090-180 | @ 60 | 90 9 57 18 6 70 3 Fig.2
3AFK070-105210 | ® | 70 | 9. | 105 6.7 21 8 80 3 Fig.1
3AFK080-120 ° 8.0 0006 12 - - 8 80 3 Fig.3
3AFK080-120-240 | © 80 | o3 12 77 24 8 80 3 Fig.2
3AFK090-135-270 | ® 90 | 3 135 8.7 27 10 90 3 Fig.1
3AFK100-150 ° 100 | 36 15 - - 10 90 3 Fig.3
3AFK100-150-300 | ® 100 | 9% 15 9.7 30 10 90 3 Fig.2
3AFK110-165-330 o 11.0 _0_815 16.5 10.7 33 12 110 3 Fig.1
3AFK120-180 o | 120 | 0. 18 - - 12 110 3 Fig.3
3AFK120-180-360 | @ 120 | o0 18 17 36 12 110 3 Fig.2
3AFK160-240 ° 160 | o0 24 - - 16 120 3 Fig.3
3AFK160-240-480 | ® 160 | 0 24 15.7 48 16 120 3 Fig.2

Recommended Cutting Conditions® L79

@ : Std. ltem

(Unit : mm)
o Outside Dia. Mill Dia. Length of cut Neck Dia. |Under Neck Length| Shank Dia. | Overall length | No. of Flutes

Deserption Stock DC e APMX DN LU DCON IF ZEFP Shape
3AFK030-075-150 | @ 3.0 oo 75 27 15 6 70 3
3AFK040-100-200 | ® a0 | o 10 37 20 6 70 g Fig.1
3AFK050-125-250 | ® | 50 | 9. 125 a7 25 6 70 3
3AFK060-150 ° 60 | 9 15 - - 6 70 3 Fig.3
3AFK060-150-300 | ® 60 | 9% 15 5.7 30 6 70 3 Fig.2
3AFK070-175-350 ° 7.0 s 175 6.7 35 8 80 3 Fig.1
3AFK080-200 ° 8.0 0908 20 - - 8 80 3 Fig.3
3AFK080-200-400 | ® 8.0 0066 20 77 40 8 80 3 Fig.2
3AFK090-225-450 | © 90 | o 225 87 45 10 90 3 Fig.1
3AFK100-250 ° 100 | o006 25 - - 10 90 3 Fig.3
3AFK100-250-500 | @ 100 | o3 25 9.7 50 10 90 3 Fig.2
3AFK110-275-550 | ® | 110 | 9. 275 10.7 55 12 110 3 Fig.1
3AFK120-300 ° 120 | o3 30 - - 12 110 3 Fig.3
3AFK120-300-600 | @ 120 | S 30 "7 60 12 110 3 Fig.2
3AFK160-400 ° 160 | o008 40 - - 16 120 3 Fig.3
3AFK160-400-800 o 16.0 -0.808 40 15.7 80 16 120 3] Fig.2

@ : Std. ltem

Recommended Cutting Conditions® L79
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Aluminum & Non-ferrous Metals,Varied interval flute design with wiper edge/

No. of Flutes : 3

I 3NESM

Aluminum &
Non Ferrous Material

Recommended Workpiece Materials % 1st Choice

LN
IS N N > | MiEnd .
& ()
N N Shank Dia.

\

|

|

[

\

[

\

[

[

[

[

[
ﬁ‘ﬁ
DCON

.
D
|
T
<
x
o

5 MONESM
(o) (Unit : mm)
cl'l?l Outside Dia. Length of cut Shank Dia. Overall length No. of Flutes
o) Description Stock Mill Dia. tolerance
> DC APMX DCON LF ZEFP
g 3NESMO030-120-06 ° 3 oo 12 6 50 3
g -0.020
5 3NESM040-120-06 (] 4 0038 12 6 50 3
o -0.020
= 3NESMO050-140-06 (] 5 0,038 14 6 50 3
0
3NESMO060-160-06 (] 6 -0.008 16 6 50 8
0

3NESM080-200-08 (] 8 -0.009 20 8 63 3
0 3NESM100-220-10 ° 10 0,009 22 10 76 3
o) !
& 3NESM120-250-12 ° 12 oo 25 12 76 3
U) .
o 0
= 3NESM160-320-16 [ ) 16 0,011 32 16 89 3
) 3NESM200-380-20 ° 20 ooha 38 20 104 3
g 8
@ * Cutting edge of over 6mm ¢DC has margin.

® A wiper is attached at the lower edge for improving the bottom surface finish.
Chattering is controlled with cutting edge slots at varied intervals, and finishing of lateral surfaces is improved.

»
©)
w
=
Q
o
o'
% Finished surface of

aluminum alloy at high
= speed machining.

Reached 0.25pmRa
(Bottom face / side face / corner)

with wiper edge

L44

Varied interval flute design (3 flutes)

Recommended Cutting Conditions® L79

@ : Std. ltem

Solid Tools for CFRP s

End Mill 4FCX-KCD - Drill 2ZDF-KCD

Pen
Diamond Coated Solid Tools

Newly Developed High Performance Diamond Coating
Long Tool Life and High Precision Machining of CFRP

End Mill 4FCX-KCD

Drill 2ZDF-KCD

Special Order fems | * Special order items such as routers are also available

Diamond Coating with Superior Wear Resistance and Fracture Resistance
High Degree of Crystallinity, Adhesion and Toughness Improve Tool Durability

Unique Preprocessing Technology and Special Carbide Material
Superior Adhesion Ensures Stable Machining

Smooth and Even
Coating Surface

Cross-section of Diamond Coating
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Solid Tools for CFRP

/

Special Tool Geometry Coated with a Smooth Diamond Coating Reduces Cutting Force
Long Tool Life, High Precision and High Quality Machining of CFRP

m Variable Flute Design Prevents Chattering and Stable Machining Provides High-quality Surface finishes
Sharp Cutting Edges Cut Off Strong Carbon Fibers. Reduces Delamination and Burr Build Up

New Geometry (Variable Flute Design)

Variable flute design prevents chattering

Surface Finish Comparison (Internal evaluation)

Excellent surface finish (Side wall)  Burr (Uncut fiber)

Cutting edge with
excellent sharpness

No Chattering

Chattering occurred

P S o — e i

Cutting Conditions : Vc = 280 m/min, f = 0.1 mm/rev
Outside Dia. 210 mm, ae = 10 mm (Slotting), Dry - Workpiece Material : CFRP 4.6 mm (Thickness)

Kyocera Conventional A

m Unique Rake Face Delivers Sharpness at the top of Drill
Low Cutting Force Provides Long Tool Life

Unique Rake Face \

Wide flute width maintains excellent chip evacuation

Cutting Force Comparison (Internal evaluation) No. of Cutting Holes Comparison (Internal evaluation)

150 Tool life
Max.125N M Kyocera
[ I Competitor B Kyocera 1 ,200 holes or more
2 100
8 Max.83N .
£ DOWN Competitor C 600 noles
k7]
>
S -
F 50 Surface finish
Provides high quality surface
. finish and long tool life
0 0.2 0.4 0.6 0.8 1

Cutting Time (sec)

Cutting Conditions : Vc = 100 m/min, f = 0.08 mm/rev
Outside Dia. 87 mm (Special order item), Dry  Workpiece Material : CFRP 4.6 mm (Thickness)

Cutting Conditions : Vc = 100 m/min, f = 0.08 mm/rev
Outside Dia. 86 mm (Special order item), Dry  Workpiece Material : CFRP 4.6 mm (Thickness)

B 4FCX-KCD &P

Ep——

No. of Flutes : 4

Recommended Workpiece Materials % 1st Choice
*mj
Non Metal
AN 5
N | stankoi:
Ky
Q APMX z
LF Q

Shouldering

(Unit : mm)
Outside Dia. Corner-R Length of cut Shank Dia. Overall length No. of Flutes
Description Stock
DC RE APMX DCON LF ZEFP
4FCX080-250-KCD o 8 0.4 25 8 80 4
4FCX100-300-KCD [ ) 10 0.4 30 10 80 4
4FCX120-300-KCD [ ] 12 0.4 30 12 100 4
* Special order items such as routers are also available
. ZZDF' KCD @ Recommended Workpiece Materials
% 1st Choice

E

Q "
N\
\\'@ Shank Dia.

® 56 S E—

8 LCF §

LN Q

OAL
(Unit : mm)
Outside Dia. Flute length Under Neck Length Overall length Shank Dia.
Description Stock

DC (mm) DC (inch) LCF LN OAL DCON
2ZDF04763-KCD [ ] 4.763 3/16 35 40 70 6
2ZDF06350-KCD [ J 6.350 1/4 40 45 90 8
2ZDF07938-KCD @ 7.938 5/16 50 55 90 8

* Special ordering is available

I Solid Drill Identification System
2ZDF-04763-KCD

(1) (2) 3)

| Eo——

(1) Series (2) Outside Dia. (3) Others
04763
2ZDF : Drill for CFRP } KCD : Diamond Coating
4.763mm
@ : Std. Item

Recommended Cutting Conditions® L79
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Flat Bottom Drill (Counterboring) s

2ZDK-HP €

New Generation Flat Bottom Drill

Stable Machining in a Wide Range of Applications Including
Counterboring and Drilling in Cylinder Surfaces

Low Cutting Force Corner Edge Prevents Burr Formation

Flat Bottom Used in a Wide Range of Machining Applications

C

A
Reduced Burrs

-

Internal Face Finishing

s

i
|

Counterboring Plunge Milling on Thin Plate

Flat Bottom Counterboring and
Cutting in 1 Pass (Guide Hole Machining
1 witha Single Tool

Turning in Automatic Lathes

Hole Expanding

[ pe

Bottom Finishing after Drilling

Drilling Situations

Drilling in Cylinder and Curved Surfaces

Counterboring on Slant Surface / Guide Hole Machining

Achieves Stable Machining even in Difficult

High-Precision Machining

Chisel Edge with S-curve Provides Lower Cutting Forces
Reduced Impact Forces when Entering the Workpiece and Provides Excellent Vibration Control for High Precision Drilling

Special Thinning Shape

—_Radius Shape

Cutting Force Comparison (Internal evaluation)

1,800
H 2ZDK-HP

B Competitor A

1,500

1,200 DOWN

Cutting Force (Thrust Force) (N)

S|00L P!I0S YHIDOAM

S|00] plIoS SOS

S|00] OOl SOS

900
600
Smooth Impact when Entering the Workpiece
300
0 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
Cutting Time (S)
Cutting Conditions : n = 1,800 min-1, Vf = 400 mm/min, Drilling Depth 10 mm, Dry  Drill Dia. 12 mm (3D type)
Workpiece Material : S50C
Decreased burr
Low Cutting Force with Flat Bottom and Sharp Cutting Edge
Decreased burr
Low Cutting Force Corner Edge Design Burr Comparison (Internal evaluation)
Drilling in Cylinder Surface
| ozokHp |
Burr,Height N =
P | ]
E E
DOWN 3 -
0.037mm 0.084mm|
Corner : Positive Rake Angle Cutting Condition§ :n = 7,000 min, Vf = 420 mm/min, Wgt Drill Dia. 3.5 mm (3D type)
Workpiece Material : Carbon Steel Pipe g17.3 mm (Thickness 3.2 mm)
Extended Tool Life by MEGACOAT NANO Technology
The special Multilayer Nano Coating prevents wear and
chipping with high hardness (35GPa) and superior Properties of Coating
oxidation resistance (oxidation temperature : 1,150 °C) 0 MEGACOAT NANO -
T 35
£ TicN e
O B0 eeeeese ° {
® o5 ‘TiAIN MEGACOAT
[} .
.5 20 ’TIN
©
T 15
10
400 600 800 1,000 1,200 1,400
Oxidation temperature (°C)
"II Low Oxidation resistance High
L49
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Flat Bottom Drill (Counterboring) -

. 2ZDK-HP (Drilling Depth Short type) @

No. of Flutes : 2

Recommended Workpiece Materials

~30HRC

30~40HRC

Cast Iron Aluminum &

Non Ferrous Material

A,

————— . s (~012)  (212.5~)
D sl %E ””””””””” E §] Fig.1
® -
Q== .
LCF(LN) onL ‘
!
. 2ZDK-HP (Drilling Depth Short type)
(Unit : mm) (Unit : mm)
S Stock Qutside Dia. tMi” Dia. Flute length | UnderNeck engh | Shank Dia. | Overall ength — R Stosk Qutside Dia. Mill Dia. Flute length | UrderNeckLengh | Shank Dia. | Overalllength —_—
pc |°€@ | cE | LN |DCON| OAL pc | | or | N |DCON| OAL
2ZDK010HP-15D | ® | 1.0 35 | 4.3 2ZDK035HP-15D | ® | 3.5
2ZDKO11HP-15D | @ | 1.1 39 | 47 2ZDK036HP-15D | ® | 3.6 e
2ZDK012HP-15D | @ | 1.2 43 | 5.1 2ZDK037HP-15D | ® | 3.7
2ZDK013HP-15D | @ | 13 47 | 55 2ZDK038HP-15D | ® | 3.8
2ZDK014HP-15D | @ | 1.4 51 | 5.9 2ZDK039HP-15D | ® | 3.9 L
2ZDK015HP-15D | ® | 15 55 | 6.3 2ZDK040HP-15D | ® | 4.0
2ZDK016HP-15D | ® | 16 57 | 65 2ZDKO41HP-15D | @ | 4.1
2ZDK017HP-15D | @ | 17 59 | 6.7 2ZDK042HP-15D | @ | 4.2 13 | 14
2ZDK018HP-15D | ® | 1.8 6.1 | 6.9 2ZDK043HP-15D | ® | 4.3
2ZDK019HP-15D | @ | 1.9 6.3 | 71 2ZDKO44HP-15D | ® | 4.4
2ZDK020HP-15D | ® | 20 | % | 65 | 73 M 2ZDK045HP-15D | ® | 4.5 14 | 15
2ZDK021HP-15D | @ | 2.1 6.9 | 77 2ZDKO46HP-15D | ® | 4.6
2ZDK022HP-15D | @ | 2.2 73 | 8.1 Fig.1 2ZDK047HP15D | @ | 47 | 0, 6 | 60 |Fig.1
2ZDK023HP-15D | @ | 2.3 77 | 85 2ZDK048HP-15D | ® | 4.8 15 | 16
2ZDK024HP-15D | @ | 2.4 8.1 | 89 2ZDKO49HP-15D | @ | 4.9
2ZDK025HP-15D | ® | 2.5 85| 9.3 2ZDK050HP-15D | ® | 5.0
2ZDK026HP-15D | ® | 2.6 88 | 9.5 2ZDK051HP-15D | ® | 5.1
2ZDK027HP-15D | @ | 2.7 9.1 | 9.8 2ZDK052HP-15D | ® | 5.2 ©
2ZDK028HP-15D | ® | 2.8 9.3 | 10.0 2ZDK053HP-15D | ® | 5.3
2ZDK020HP-15D | ® | 2.9 9.5 | 10.3 2ZDK054HP-15D | ® | 5.4
2ZDK030HP-15D | ® | 3.0 9 | 10 2ZDK055HP-15D | ® | 5.5 17 | 18
2ZDK031HP-15D | ® | 3.1 2ZDK056HP-15D | ® | 5.6
2ZDKO032HP-15D | ® | 32 | | 10 | 11| 6 | 60 2ZDK057HP-15D | ® | 5.7
2ZDK033HP-15D | @ | 3.3 | % 2ZDK058HP-1.5D | ® | 5.8 18 | 19
2ZDK034HP-15D | ® | 3.4 1 12 2ZDK059HP-15D | ® | 5.9

* This tool is specially designed for plunge milling and NOT recommended for slotting.
- The drilling depth should be less than 1.5D(1.5 x DC).

Recommended Cutting Conditions ® L80

@ : Std. ltem

B 2ZDK-HP (Drilling Depth Short type)

Plunge milling

@ : Std. ltem

Recommended Cutting Conditions @ L80

(Unit : mm) (Unit : mm)
e Stock Outside Dia. tMi” Dia. Flute length | UrderNeck engh | Shank Dia. | Overalllength — B Stock Outside Dia. Mill Dia. Flute length | nder NeckLengh | Shank Dia. | Overall length —
pc |©%ancel | oe | N |DCON| OAL pc |©erancel | oe | LN |DCON| OAL
27DK060HP-15D | ® | 60 | S, | 19 | 21 | 6 | 60 ZDKISSHPASD| @ | 09 |, |
2ZDK0G1HP-15D | ® | 6.1 2ZDK100HP-15D | @ | 10.0 | °%°
2ZDK062HP-1.5D | ® | 6.2 A 2ZDK101HP-1.5D | ® | 10.1 31 | 33
2ZDK063HP-1.5D | ® | 6.3 2ZDK102HP-15D | @ | 10.2
2ZDK064HP-1.5D | ® | 6.4 2ZDK103HP-15D | ® | 10.3 32 | 34
2ZDK065HP-1.5D | ® | 6.5 2012 2ZDK104HP-15D | ® | 10.4
2ZDKO0GGHP-1.5D | ® | 6.6 2ZDK105HP-15D | ® | 10.5
2ZDK067HP-1.5D | ® | 6.7 2ZDK106HP-15D | ® | 10.6
2ZDK068HP-1.5D | ® | 6.8 21 | 23 2ZDK107HP-15D | ® | 10.7 B
2ZDKO0G9HP-15D | ® | 6.9 2ZDK108HP-15D | ® | 10.8
2ZDKO70HP-1.5D | @ | 70 2ZDK109HP-15D | @ | 10.9
8 | 70 Fig.1
2ZDKO71HP-1.5D | @ | 7.1 22 | 24 ZDKIORPSD| @ | 110 |, | 34| 36| |
2ZDKO72HP-1.5D | @ | 72 2ZDK111HP-15D | @ | 111 | °®
2ZDKO73HP-1.5D | @ | 73 2ZDK112HP-15D | @ | 11.2
27ZDKO74HP-1.5D | @ | 7.4 23 | 25 2ZDK113HP-15D | ® | 11.3 35 | 37
2ZDKO75HP-1.5D | @ | 75 2ZDK114HP-15D | ® | 11.4
2ZDKO76HP-1.5D | ® | 76 2ZDK115HP-15D | ® | 115
2ZDKO77THP-1.5D | @ | 77 2ZDK116HP-15D | ® | 116
2ZDKO78HP-1.5D | @ | 78 21 2ZDK117HP-15D | @ | 117 36 | 38
2ZDKOT9HP-15D | ® | 79 | Fig.1 2ZDK118HP-15D | ® | 118
2ZDK08OHP-15D | @ | 8.0 | °° 2ZDK119HP-15D | ® | 11.9
2ZDK081HP-1.5D | ® | 8.1 25 | 27 2ZDK120HP-15D | ® | 12.0 37 | 39
27ZDK082HP-1.5D | @ | 8.2 2ZDK125HP-15D | ® | 12.5 41 | 41
2ZDK083HP-15D | @ | 8.3 ZDKISOHPSD | @ | 130 |, | 43| 43| | .
2ZDK084HP-1.5D | @ | 8.4 26 | 28 2ZDK135HP-15D | @ | 135 | °7° | 44 | 44
2ZDK085HP-1.5D | ® | 8.5 2ZDK140HP-15D | ® | 14.0 45 | 45
2ZDK086HP-1.5D | ® | 8.6 2ZDK145HP-15D | ® | 14.5 47 | 47
2ZDK08THP-1.5D | @ | 8.7 27 | 29 27DK150HP-15D | ® | 150 | O, | 48 | 48 | 12 | 115 |Fig.2
2ZDK08BHP-15D | @ | 8.8 2ZDK155HP-1.5D | @ | 15.5 50 | 50
2ZDKO0B9HP-15D | @ | 8.9 22DK160HP-15D | ® | 16.0 | 0. | 52 | 52 | 16 | 115 |Fig.1
2ZDKO090HP-1.5D | ® | 9.0 o8 |0 | | 2ZDK165HP-1.5D | ® | 16.5 53 | 53
2ZDK091HP-1.5D | @ | 9.1 ZDKITORPASD | @ | 170 |, |54 S4 | -
2ZDK092HP-1.5D | @ | 9.2 2ZDK175HP-15D | @ | 175 | °™° | 56 | 56
2ZDK093HP-1.5D | @ | 9.3 2ZDK180HP-15D | ® | 18.0 57 | 57
2ZDK094HP-1.5D | @ | 9.4 20 2ZDK185HP-15D | ® | 18.5 59 | 59
2ZDK095HP-1.5D | @ | 9.5 22DK190HP-15D | ® | 19.0 | %, | 60 | 60 | 16 | 125 |Fig.2
2ZDK096HP-15D | ® | 9.6 2ZDK195HP-1.5D | @ | 19.5 62 | 62
2ZDK097HP-1.5D | @ | 9.7 30 | 32 22DK200HP-1.5D | ® | 20.0 | %, | 63 | 63 | 20 | 125 |Fig.1
27ZDK098HP-1.5D | ® | 9.8
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Flat Bottom Drill (Counterboring) -

. 2ZDK-HP (Drilling Depth Short type Long shank) @

0

MEGACOAT NANO is applied

. 2ZDK-HP (Drilling Depth Short type Long shank)

No. of Flutes : 2

Recommended Workpiece Materials

30~40HRC

CastIron

Aluminum &

! l
Non Ferrous Material

{III

DCON

‘ Fig.1

Fig.2

Plunge milling

(Unit : mm) (Unit : mm)
Qutside Dia. Mill Dia. Flte length | UnderNeck Lenghh| Shank Dia. | Oveallengh Qutside Dia. Mill Dia. Flte length | UnderNeck Lenghh| Shank Dia. | Ovrallengh
Description Stock o ©erence [ or | v | boon | oAl Shape Description Stock oc ©erence (o | v | boon | oAl Shape
2ZDK030HP-1.5D-LS | ® | 3.0 -0%10 9.0 | 30.0 6 100 |Fig.1 2ZDK053HP-1.5D-LS | MTO | 5.3 16.0| 53.0
2ZDK031HP-1.5D-LS | MTO | 3.1 31.0 2ZDK054HP-1.5D-LS | MTO | 5.4 54.0
2ZDK032HP-1.5D-LS | MTO | 3.2 10.0| 32.0 2ZDK055HP-1.5D-LS | ® | 5.5 17.0| 55.0
2ZDK033HP-1.5D-LS | MTO | 3.3 33.0 2ZDK056HP-1.5D-LS | MTO | 5.6 _0_%12 56.0 6 110 | Fig.1
2ZDK034HP-1.5D-LS | MTO | 3.4 34.0 2ZDK057HP-1.5D-LS | MTO | 5.7 57.0
2ZDK035HP-1.5D-LS | ® | 3.5 11.0| 35.0 2ZDK058HP-1.5D-LS | MTO | 5.8 18.0| 58.0
2ZDK036HP-1.5D-LS | MTO | 3.6 36.0 2ZDK059HP-1.5D-LS | MTO | 5.9 59.0
2ZDK037HP-1.5D-LS | MTO | 3.7 37.0 2ZDK060HP-1.5D-LS | @ | 6.0 _0_%12 19.0| 60.0 6 120 | Fig.1
2ZDK038HP-1.5D-LS | MTO | 3.8 38.0 2ZDK061HP-1.5D-LS | MTO | 6.1
12.0 19.0| 29.0
2ZDK039HP-1.5D-LS | MTO | 3.9 39.0 2ZDK062HP-1.5D-LS | MTO | 6.2
2ZDK040HP-1.5D-LS | ® | 4.0 -0.%12 40.0 6 100 | Fig.1 2ZDK063HP-1.5D-LS | MTO | 6.3
2ZDK041HP-1.5D-LS | MTO | 4.1 41.0 2ZDK064HP-1.5D-LS | MTO | 6.4
20.0| 29.5
2ZDK042HP-1.5D-LS | MTO | 4.2 13.0] 42.0 2ZDK065HP-1.5D-LS | ® | 6.5
2ZDK043HP-1.5D-LS | MTO | 4.3 43.0 2ZDK066HP-1.5D-LS | MTO | 6.6
2ZDK044HP-1.5D-LS | MTO | 4.4 44.0 2ZDK067HP-1.5D-LS | MTO | 6.7
2ZDK045HP-1.5D-LS | ® | 4.5 14.0| 45.0 2ZDK068HP-1.5D-LS | MTO | 6.8 _0_%15 21.0| 30.0 6 120 |Fig.2
2ZDKO046HP-1.5D-LS | MTO | 4.6 46.0 2ZDK069HP-1.5D-LS | MTO | 6.9
2ZDK047HP-1.5D-LS | MTO | 4.7 47.0 2ZDK070HP-1.5D-LS | ® | 7.0 30.0
2ZDK048HP-1.5D-LS | MTO | 4.8 15.0| 48.0 2ZDKO071HP-1.5D-LS | MTO | 7.1 22.0
2ZDK049HP-1.5D-LS | MTO | 4.9 49.0 2ZDKO072HP-1.5D-LS | mTO | 7.2 %00
2ZDK050HP-1.5D-LS | ® | 5.0 50.0 2ZDK073HP-1.5D-LS | MTO | 7.3
2ZDK051HP-1.5D-LS | MTO | 5.1 _0_%12 16.0| 51.0 6 110 | Fig.1 2ZDK074HP-1.5D-LS | MTO | 7.4 23.0| 30.5
2ZDK052HP-1.5D-LS | MTO | 5.2 52.0 2ZDK075HP-1.5D-LS | @ | 7.5

* This tool is specially designed for plunge milling and NOT recommended for slotting.

- The drilling depth should be less than 1.5D(1.5 x DC).

Recommended Cutting Conditions ® L81

@ : Std. ltem

MTO : Made to order

. 2ZDK-HP (Drilling Depth Short type Long shank)

Plunge milling

* This tool is specially designed for plunge milling and NOT recommended for slotting.

- The drilling depth should be less than 1.5D(1.5 x DC).

@ : Std. Item MTO : Made to order

(Unit : mm) (Unit : mm)
Qutside Dia. Mill Dia Flte lengh | UnderNeck Length | Shank Dia. | Overal lenghh Qutside Dia. Mill Dia Flte lengh | UnderNeck Lenghh | Shank Dia. | Overallengh
Description Stock . Shape Description Stock . Shape
pc |tolerance| | ce | N | DCON | OAL pc |tolerance| | ce | N | DCON | OAL
2ZDK076HP-1.5D-LS | MTO | 7.6 2ZDK099HP-1.5D-LS | MTO | 9.9 | (9, |31.0| 34.5 | 8 |130|Fig2
2ZDK077HP-1.5D-LS | MmTO | 7.7 2ZDK100HP-1.5D-LS | @ [10.0 _0_%15 31.0/100.0| 10 | 150 |Fig.1
095 |24.0/ 31.0 | 6 |120 Fig2
2ZDK078HP-1.5D-LS | MTO | 7.8 2ZDK101HP-1.5D-LS | MTO [10.1 31.0
35.5
2ZDK079HP-1.5D-LS | MmTO | 7.9 2ZDK102HP-1.5D-LS | MTO |10.2
2ZDK080HP-1.5D-LS | ® | 8.0 80.0 Fig.1 2ZDK103HP-1.5D-LS | MTO [10.3 32.0
36.0
2ZDK081HP-1.5D-LS | MTO | 8.1 25.0 2ZDK104HP-1.5D-LS | MTO [10.4
018 10 | 150 |Fig.2
2ZDK082HP-1.5D-LS | MmTO | 8.2 31.5 2ZDK105HP-1.5D-LS | ® [10.5
0915 8 [130
2ZDK083HP-1.5D-LS | MmTO | 8.3 Fig.2 2ZDK106HP-1.5D-LS | MTO |10.6
33.0| 36.5
2ZDK084HP-1.5D-LS | mTO | 8.4 26.0 2ZDK107HP-1.5D-LS | MTO [10.7
32.0
2ZDK085HP-1.5D-LS | ® | 8.5 2ZDK108HP-1.5D-LS | MTO |10.8
2ZDK086HP-1.5D-LS | MTO | 8.6 2ZDK109HP-1.5D-LS | MTO |10.9
32.0
2ZDK087HP-1.5D-LS | MTO | 8.7 27.0 2ZDK110HP-1.5D-LS| @ |11.0 34.0| 37.5
2ZDK088HP-1.5D-LS | MmTO | 8.8 2ZDK111HP-1.5D-LS | MTO |11.1
0915 8 | 130 Fig.2 0318 10 | 150 |Fig.2
2ZDK089HP-1.5D-LS | MmTO | 8.9 2ZDK112HP-1.5D-LS | MTO |11.2
32.5
2ZDK090HP-1.5D-LS | ® | 9.0 28.0 2ZDK113HP-1.5D-LS | MTO |11.3 35.0| 38.5
2ZDK091HP-1.5D-LS | MTO | 9.1 2ZDK114HP-1.5D-LS | MmTO |11.4
2ZDK092HP-1.5D-LS | MmTO | 9.2 2ZDK115HP-1.5D-LS | @ |11.5
2ZDK093HP-1.5D-LS | MTO | 9.3 2ZDK116HP-1.5D-LS | MTO |11.6
0915129.0/ 32.5 | 8 |130|Fig.2
2ZDK094HP-1.5D-LS | MmTO | 9.4 2ZDK117HP-1.5D-LS | MmTO |11.7 _0‘%18 36.0| 39.5 | 10 |150 |Fig.2
2ZDK095HP-1.5D-LS | ® | 9.5 2ZDK118HP-1.5D-LS | mTO |11.8
2ZDK096HP-1.5D-LS | MmTO | 9.6 2ZDK119HP-1.5D-LS | MTO |11.9
2ZDK097HP-1.5D-LS | MTO | 9.7 | 19,5 (30.0| 33.5 | 8 |130|Fig2 2ZDK120HP-1.5D-LS | ® [12.0| 495 |37.0/120.0| 12 | 170 |Fig.1
2ZDK098HP-1.5D-LS | MmTO | 9.8

Recommended Cutting Conditions ® L81
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Flat Bottom Drill (Counterboring) -

. 2ZDK-HP (Drilling Depth Regular type) @

0

MEGACOAT NANO is applied

No. of Flutes : 2

Recommended Workpiece Materials

30~40HRC

CastIron

Aluminum &l

|

Non Ferrous Material

§$§

(~212)

LA

(012.5~)

oeE==T—
LN ‘ OAL !
. 2ZDK-HP (Drilling Depth Regular type)
(Unit : mm) (Unit : mm)
B Ousie Dia| . .| P lrgh e Stk Di Ol kgt N Ousice Dia| . .| P lrgh e |tk Di Ol
peseripton Stodk pc |llerancel oe | N | Dcon | oAL peseription Stock pc |lerancel  oe | N | Dcon | oaL
2ZDK030HP-3D | ® | 3.0 | .9, 2ZDK053HP-3D | ® | 53
2ZDK031HP-3D | @ 3.1 14 15 2ZDK054HP-3D | ® 5.4 2 2
2ZDK032HP-3D | @ 3.2 2ZDKO055HP-3D | @ 515 25 26
2ZDK033HP-3D | ® &3 2ZDK056HP-3D | @ 5.6
15 | 16 oo 6 | 60
2ZDK034HP-3D | ® 3.4 2ZDKO057HP-3D | @ 5.7
2ZDKO035HP-3D | @ 8IS 2ZDKO058HP-3D | ® 5.8 2 27
2ZDK036HP-3D | @ 3.6 2ZDKO059HP-3D | @ 5.9
2ZDKO037HP-3D | © 3.7 17 18 2ZDKO060HP-3D | ® 6.0 28 28
2ZDK038HP-3D | ® 3.8 2ZDK061HP-3D | @ 6.1
2ZDKO039HP-3D | @ 3.9 2ZDK062HP-3D | @ 6.2
2ZDKO040HP-3D | ® 4.0 2ZDK063HP-3D | @ 6.3 2 29
2ZDK041HP-3D | © 4.1 o " 20 6 60 2ZDK064HP-3D | @ 6.4
2ZDK042HP-3D | @ | 42 | °°F 2ZDK065HP-3D | ® | 65
2ZDK043HP-3D | ® 4.3 20 21 2ZDK066HP-3D | @ 6.6 30 31
2ZDK044HP-3D | @ 4.4 2ZDK067HP-3D | @ 6.7
2ZDK045HP-3D | ® | 4.5 2ZDK068HP-3D | ® | 68 | 0. 8 | 70
2ZDK046HP-3D | ® 4.6 2ZDKO069HP-3D | @ 6.9 o %
2ZDKO047HP-3D | © 4.7 21 22 2ZDKO070HP-3D | ® 7.0
2ZDK048HP-3D | ® 4.8 2ZDK071HP-3D | ® 71
2ZDK049HP-3D | ® 4.9 2ZDK072HP-3D | @ 7.2 32 33
2ZDKO50HP-3D | © 5.0 2ZDK073HP-3D | ® 7.3
2ZDK051HP-3D | @ 5.1 23 24 2ZDK074HP-3D | ® 74
2ZDK052HP-3D | ® 5.2 2ZDKO075HP-3D | ® 75 34 35

* This tool is specially designed for plunge milling and NOT recommended for slotting.

- The drilling depth should be less than 3.0D(3.0 x DC).

Recommended Cutting Conditions ® L80

@ : Std. ltem

. 2ZDK-HP (Drilling Depth Regular type)

Plunge milling

@ : Std. ltem

Recommended Cutting Conditions @ L80

(Unit : mm) (Unit : mm)
Outside Dia. | .~ | Flute length | UnderNeck Length| Shank Dia. | Overalllength Outside Dia. | . . |Flute length | UnderNeckLenghh| Shank Dia. | Overall length
i Mill Dia. - Mill Dia.
D I Stock D ti Stock
sserien *[Toc el e TN [ pcon | oaL cseneen *[ e Jrterance e\ [ocon | oaL
2ZDK076HP-3D | @ 7.6 2ZDKO099HP-3D | ® 9.9 0 42 43
" 10 80

2ZDKO77HP-3D | ® | 77 2ZDK100HP-3D | ® | 100 | ~°° | 45 | 45

34 35
2ZDKO078HP-3D | ® 78 8 70 2ZDK101HP-3D | ® | 10.1

45 46
2ZDKO079HP-3D | ® 79 2ZDK102HP-3D | ® | 10.2
2ZDKO080HP-3D | ® 8.0 36 36 2ZDK103HP-3D | ® | 10.3
46 47

2ZDK081HP-3D | @ 8.1 2ZDK104HP-3D | ® | 104
2ZDKO082HP-3D | ® 8.2 2ZDK105HP-3D | ® | 10.5

36 37
2ZDKO083HP-3D | ® 8.3 2ZDK106HP-3D | ® | 10.6
2ZDK084HP-3D | © 8.4 2ZDK107HP-3D | @ | 10.7 47 48
2ZDK085HP-3D | @ 8.5 2ZDK108HP-3D | @ | 10.8
2ZDKO086HP-3D | ® 8.6 38 39 2ZDK109HP-3D | ® | 10.9
2ZDKO087HP-3D | ® | 87 | 9. 2ZDK110HP-3D | ® | 110 |

.0.018 12 100

2ZDK088HP-3D | ® 8.8 2ZDK111HP-3D | © 11.1

39 40
2ZDK089HP-3D | @ 8.9 2ZDK112HP-3D | ® 1.2 51 52

10 80

2ZDKO090HP-3D | © 9.0 2ZDK113HP-3D | © 11.3
2ZDKO091HP-3D | ® 9.1 2ZDK114HP-3D | © 1.4
2ZDKO092HP-3D | ® 9.2 40 41 2ZDK115HP-3D | © 11.5
2ZDKO093HP-3D | ® 9.3 2ZDK116HP-3D | @ 11.6
2ZDK094HP-3D | © 9.4 2ZDK117HP-3D | ® 1.7 53 54
2ZDKO095HP-3D | ® 9.5 2ZDK118HP-3D | © 11.8
2ZDKO096HP-3D | ® 9.6 2ZDK119HP-3D | © 11.9

42 | 43
2ZDKO097HP-3D | @ 9.7 2ZDK120HP-3D | ® | 12.0 54 54
2ZDK098HP-3D | ® 9.8
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Flat Bottom Drill (Counterboring) -

. 2ZDK-HP-OH (Drilling Depth Regular type with oil holes) @

0

MEGACOAT NANO is applied

No. of Flutes : 2

Recommended Workpiece Materials

~30HRC

Aluminum &
30~40HRC | | Castlron W

%,
%
%%

. 2ZDK-HP-OH (Drilling Depth Regular type with oil holes)

Plunge milling

(Unit : mm) (Unit : mm)
Descrpton - Outside Dia. | i1 Dia. | FU length| Uneelagh| Shank Dia. | Oerel engh Descrntion ol Outside Dia. | i1 Dia. | U length| e lagh| Shank Dia.| Overl engh

pc |lolerance| | cE | LN | DCON | OAL pc |llerance| | cE | LN | DCON| OAL
2ZDK030HP-3D-OH | ® | 3.0 | (9 |13.5 155 3 | 68 2ZDK053HP-3D-OH | @ | 5.3 23.9 | 25.9
2ZDK031HP-3D-OH | ® | 3.1 14 16 2ZDK054HP-3D-OH | ® | 5.4 24.3 | 26.3
2ZDK032HP-3D-OH | ® | 3.2 14.4 | 16.4 2ZDK055HP-3D-OH | ® | 5.5 24.8 | 26.8
2ZDK033HP-3D-OH | ® | 3.3 14.9 | 16.9 2ZDK056HP-3D-OH | ® | 5.6 i %12 25.2 | 27.2 . o
2ZDK034HP-3D-OH | ® | 3.4 15.3 | 17.3 2ZDK057HP-3D-OH | ®@ | 5.7 ' 25.7 | 27.7
2ZDK035HP-3D-OH | ® | 3.5 15.8 | 17.8 2ZDK058HP-3D-OH | ® | 5.8 26.1 | 28.1
2ZDK036HP-3D-OH | ® | 3.6 16.2 | 18.2 ) 6 2ZDKO059HP-3D-OH | ® | 5.9 26.6 | 28.6
2ZDK037HP-3D-OH | ® | 3.7 16.7 | 18.7 2ZDK060HP-3D-OH | ® | 6.0 27 29
2ZDK038HP-3D-OH | ® | 3.8 17.1 |1 19.1 2ZDK061HP-3D-OH | ® | 6.1 27.5|29.5
2ZDK039HP-3D-OH | ® | 3.9 17.6 | 19.6 2ZDK062HP-3D-OH | ® | 6.2 27.9 | 29.9
2ZDK040HP-3D-OH | ® | 4.0 18 20 2ZDK063HP-3D-OH | ® | 6.3 28.4 | 30.4
2ZDK041HP-3D-OH | ® | 4.1 o 18.5 | 20.5 2ZDK064HP-3D-OH | ® | 6.4 28.8 | 30.8
2ZDK042HP-3D-OH | ® | 4.2 oo 18.9 | 20.9 2ZDK065HP-3D-OH | ® | 6.5 29.3 | 31.3
2ZDK043HP-3D-OH | ® | 4.3 19.4 | 21.4 2ZDK066HP-3D-OH | ® | 6.6 29.7 | 31.7 ! %
2ZDK044HP-3D-OH | ® | 4.4 19.8 | 21.8 2ZDK067HP-3D-OH | ® | 6.7 30.2 | 32.2
2ZDK045HP-3D-OH | ® | 4.5 20.3 | 22.3 2ZDK068HP-3D-OH | ® | 6.8 _0_%15 30.6 | 32.6
2ZDK046HP-3D-OH | ® | 4.6 20.7 | 22.7 ° %0 2ZDKO069HP-3D-OH | ® | 6.9 31.1 | 33.1
2ZDK047HP-3D-OH | ® | 4.7 21.2 | 23.2 2ZDK070HP-3D-OH | @ | 7.0 31.5 | 33.5
2ZDK048HP-3D-OH | ® | 4.8 21.6 | 23.6 2ZDK071HP-3D-OH | ® | 7.1 32 34
2ZDK049HP-3D-OH | @ | 4.9 22.1 | 241 2ZDK072HP-3D-OH | ® | 7.2 32.4 | 34.4
2ZDK050HP-3D-OH | ® | 5.0 225|245 2ZDK073HP-3D-OH | ® | 7.3 32.9 | 34.9 8 94
2ZDK051HP-3D-OH | ® | 5.1 23 25 2ZDK074HP-3D-OH | @ | 7.4 33.3 | 35.3
2ZDK052HP-3D-OH | ® | 5.2 23.4 | 25.4 ° - 2ZDK075HP-3D-OH | ® | 7.5 33.8 | 35.8

* This tool is specially designed for plunge milling and NOT recommended for slotting.

- The drilling depth should be less than 3.0D(3.0 x DC).

Recommended Cutting Conditions ® L81

@ : Std. ltem

2ZDK-HP-OH

Coolant-Through Holes for Efficient and Stable

Machining of Stainless Steel Machining

. 2ZDK-HP-OH (Drilling Depth Regular type with oil holes)

Plunge milling

* This tool is specially designed for plunge milling and NOT recommended for slotting.
- The drilling depth should be less than 3.0D(3.0 x DC).

@ : Std. ltem

Recommended Cutting Conditions ® L81

(Unit : mm) (Unit : mm)
Descrpton e Outside Dia. | 1 g | FUt length| UneeLagh | Shank Dia. | Overel engh Descrpton - Outside Dia. | 1 g, | FUt length| UneekLagh | Shank Dia. | Overel engh

pc |lolerance| | cE | LN | DCON | OAL pc |llerance| | cE | LN | DCON | OAL

2ZDK076HP-3D-OH | ®@ | 7.6 34.2 | 36.2 2ZDK099HP-3D-OH | ® | 9.9 44.6 | 46.6
-o.(c)ns 10 | 106

2ZDK077HP-3D-OH | @ | 7.7 34.7 | 36.7 2ZDK100HP-3D-OH | @ | 10.0 45 47
2ZDKO078HP-3D-OH | ® | 7.8 35.1 | 37.1 8 94 2ZDK101HP-3D-OH | @ | 10.1 45.5 | 47.5
2ZDK079HP-3D-OH | @ | 7.9 35.6 | 37.6 2ZDK102HP-3D-OH | ® | 10.2 45.9 | 47.9
2ZDKO080HP-3D-OH | ® | 8.0 36 38 2ZDK103HP-3D-OH | ® | 10.3 46.4 | 48.4
2ZDKO081HP-3D-OH | ® | 8.1 36.5 | 38.5 2ZDK104HP-3D-OH | ® | 10.4 46.8 | 48.8
2ZDK082HP-3D-OH | ® | 8.2 36.9 | 38.9 2ZDK105HP-3D-OH | ® | 10.5 47.3 | 49.3
2ZDK083HP-3D-OH | ® | 8.3 37.4 | 39.4 2ZDK106HP-3D-OH | ® | 10.6 47.7 | 49.7 " e
2ZDK084HP-3D-OH | ® | 8.4 37.8 | 39.8 2ZDK107HP-3D-OH | ® | 10.7 48.2 | 50.2
2ZDK085HP-3D-OH | ® | 8.5 38.3 | 40.3 2ZDK108HP-3D-OH | ® | 10.8 48.6 | 50.6
2ZDK086HP-3D-OH | ® | 8.6 38.7 | 40.7 ° 10 2ZDK109HP-3D-OH | @ | 10.9 49.1 | 51.1
2ZDK087HP-3D-O0H | ® | 8.7 | 0 . |39.2|41.2 2ZDK110HP-3D-OH | ® | 11.0 | = | 49.5 | 51.5
2ZDK088HP-3D-OH | ® | 8.8 39.6 | 41.6 2ZDK111HP-3D-OH | ® | 11.1 oo 50 52
2ZDKO089HP-3D-OH | ® | 8.9 40.1 | 421 2ZDK112HP-3D-OH | ® | 11.2 50.4 | 52.4
2ZDK090HP-3D-OH | ® | 9.0 40.5 | 42.5 2ZDK113HP-3D-OH | ® | 11.3 50.9 | 52.9
2ZDK091HP-3D-OH | @ | 9.1 41 43 2ZDK114HP-3D-OH | ® | 11.4 51.3 | 53.3
2ZDK092HP-3D-OH | ® | 9.2 41.4 | 43.4 2ZDK115HP-3D-OH | ® | 11.5 51.8 | 53.8
2ZDK093HP-3D-OH | ® | 9.3 41.9 | 43.9 2ZDK116HP-3D-OH | @ | 11.6 52.2 | 54.2 2 122
2ZDK094HP-3D-OH | ® | 9.4 42.3 | 44.3 2ZDK117HP-3D-OH | ® | 11.7 52.7 | 54.7
2ZDK095HP-3D-OH | ®@ | 9.5 42.8 | 44.8 0 106 2ZDK118HP-3D-OH | ® | 11.8 53.1 | 55.1
2ZDKO096HP-3D-OH | ® | 9.6 43.2 | 45.2 2ZDK119HP-3D-OH | ® | 11.9 53.6 | 55.6
2ZDK097HP-3D-OH | ®@ | 9.7 43.7 | 45.7 2ZDK120HP-3D-OH | ® | 12.0 54 56
2ZDKO098HP-3D-OH | ® | 9.8 441 | 46.1
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Flat Bottom Drill (Counterboring) s

M Drilling in Flat Surface

Cutting Performance Comparison (Internal evaluation)

Drill Dia. : 3.5mm

Stable and High Precision Machining with Less Variation in Hole Diameter
Excellent Cutting Edge Condition

Cutting Dia.
3.62

3.60
M 2ZDK-HP

3.58
B Competitor A

3.56
Cutting Edge after Machining 500 holes

3.54

Cutting Dia. (mm)

Variation

352 LSmall

. ——
3.50

3.48
0 50 100 150 200 250 300 350 400 540 500

Number of holes

Cutting Conditions : n = 6,000 min-', Vf = 360 mm/min, Drilling Depth 5 mm, Wet
Drill Dia. 3.5 mm (Regular type) Workpiece Material : SCM440

M Drilling in Cylinder Surface

Cutting Performance Comparison (internal evaluation)

Drill Dia. : 3.5mm

Stable and High Precision Machining with Less Variation in Hole Diameter

Cutting Dia. (23.5mm)

3.75 | ZZDK-HP
I Competitor A
—~ 3.70
£
£
@ 3.65
a
g’ 3.60
B L
5 Variation
© 3% Small
e E———
3.50
3.45
0 1 2 3 4 5 6 7 8 Cutting Conditions : n = 7,000 min*, Vf = 420 mm/min, Wet  Drill Dia. 83.5 mm (Regular type)
Number of holes Workpiece Material : Carbon Steel Pipe g17.3 mm (Thickness 3.2 mm)

Cutting Performance Comparison (interal evaluation)

Drill Dia. : 12mm Surface Finish and Chips

Minimizes Hole Diameter Variation even at Feed Rates as High as 0.3mm/rev. D P e
Stable Machining without Chip Clogging
Cutting Dia. (s12mm) M 2ZDK-HP Surface Disc/Remains
M Competitor C Finish
12030
€
E
& 12,020 = -
@ o & & ¢ i =S
E Variation Chips
S 12010 L. Small y : Aoy £74
Chip clogging
12.000
0 05 1 15 2 2.5 3 35 4 4.5 Cutting Conditions : n = 1,800 min‘!, Vf = 540 mm/min, Wet  Drill Dia. @12 mm (Regular type)
Number of holes Workpiece Material : Carbon Steel Pipe 25 mm (Thickness 4 mm)

B Comparison with Standard Drill

Shape of the bottom Burr Drilling in Slant Surface
2ZDK-HP
Decreased burr Stable machining
Almost even (Lowered the Feed)
Standard Dirill

\

Burr
Same as Burr Build-up Unstable
Bottom Shape
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Flat Bottom Drill (Counterboring) -

. 2ZDK (Short type)

No. of Flutes : 2

Recommended Workpiece Materials

30~40HRC

CastIron

Aluminum &

! l
Non Ferrous Material

{III

S
(~012) (e12.5~)
® 8] SN — Fig.1
LCF
o OAL
o SE=—— =
LoRL OA‘L
@ STP@ - 2 Fig.3
] L OAL
B 2ZDK (Drilling Depth Short type) (Refer to L50 for 2ZDK-HP)
(Unit : mm) (Unit : mm)
Description Sook QOutside Dia. Mill Dia. Flute length | Unds ek Leagh | Shank Dia. | Overall length S Description Sosk Outside Dia. Mill Dia. Flute length | UrderNeckLengh | Shank Dia. | Overallength —
pc |©%@ncel | or | N |DCON| OAL pc |©rancel | or | LN |DCON| OAL
2ZDK010S A 1.0 3 4 2ZDK042S A| 42 13 1
2ZDK011S (mMTO| 1.1 2ZDK043S A | 43
2ZDK012S |mTO| 1.2 3545 2ZDK044S |MTO| 4.4
2ZDK013S (mMT1O| 1.3 4 5 2ZDKO045S A | 45 14 15
2ZDK014S |mMT1O0| 1.4 45 | 55 2ZDKO046S MTO| 4.6
2ZDKO015S A 1.5 2ZDK047S MTO| 4.7
2ZDK016S A 1.6 ° 6 2ZDK048S A | 48 15 16
2ZDK017S (mMTO| 1.7 55 | 6.5 2ZDKO049S A | 49
2ZDK018S |mMTO| 1.8 2ZDKO050S A | 50 .
2ZDK019S |MT0| 1.9 6 | 7 2ZDK051S | A | 51 | 9. 6 | 60| O
2ZDK020S | A | 20 | % e 2ZDK052S | A | 5.2 T
2ZDK021S |mMTO| 2.1 2ZDKO053S A | 53
2ZDK022S |mMTO| 2.2 7 8 2ZDKO054S MTO| 5.4
2ZDK023S (mMTO| 2.3 2ZDKO055S A | 55 17 18
2ZDK024S | A | 24 2ZDKO056S A | 56
2ZDK025S A | 25 8 9 . 2ZDKO057S MTO| 5.7
2ZDK026S A | 26 Fig1 2ZDKO058S A | 58 18 19
2ZDKO027S A | 27 2ZDK059S MTO| 5.9
2ZDK028S |MTO| 2.8 o | 10 22DK060S | A | 60 | 19 | (@21) Fig.2
2ZDK029S | A | 2.9 2ZDK060S-P | A | 6.0 | %" | 19 | 21 | 8 | 70
2ZDKO030S A | 30 2ZDKO061S A | 61 19 o1
2ZDKO031S A | 31 2ZDKO062S A | 62
2ZDK032S |mMT1O| 3.2 10 11 2ZDKO063S A | 63
2ZDKO033S A | 33 2ZDK064S A | 64 20 o0
2ZDKO034S A | 34 2ZDKO065S A | 65
2ZDKO035S A | 35 1 12 2ZDK066S A | 66 0 Fig.1
2ZDK036S |MTO0| 36 | 9. ° | 2ZDK067S |vT0| 6.7 | 00'° 8170
2ZDKO037S A | 37 2ZDK068S A | 68 21 23
2ZDK038S |mMTO| 3.8 2ZDK069S MTO| 6.9
2ZDK039S |mMT1O| 3.9 12 13 2ZDKO070S A 70
2ZDKO040S A | 40 2ZDK071S MTO| 7.1 22 24
2ZDKO041S A | 41 13 14 2ZDK072S MTO| 7.2

* This tool is specially designed for plunge milling and NOT recommended for slotting. * Mill Dia. tolerance of 2ZDK60S-P is plus tolerance.
- The drilling depth should be less than 1.5D(1.5 x DC).

Recommended Cutting Conditions ® L82

A :To be replaced by a new product
MTO : Made to order

B 2ZDK (Drilling Depth Short type) (Refer to L50 and L51 for 2ZDK-HP)

Plunge milling

(Unit : mm) (Unit : mm)
Outside Dia. Mill Dia Flute length | UdeNetkLengh | Shank Dia. | Overall length Outside Dia. Mill Dia Flute length | UnderNeckLengh | Shank Dia. | Overallength
Description Stock i Shape Description Stock i Shape
o e |©eance " oe [N [pcon| oaL | o oc |©e@nce " o [N [pcon| oL |
2ZDK073S | A | 7.3 2ZDK105S | A | 105
2ZDK074S |vmTO| 7.4 23 2ZDK106S |MTO| 10.6 33 | 35
2ZDK075S | A | 7.5 2ZDK107S |mTO| 10.7
2ZDK076S |MTO| 7.6 25 8 20 Fig.1 2ZDK108S |mTO| 10.8
2ZDK077S | A | 7.7 o4 2ZDK109S |mTO| 10.9
2ZDK078S | A | 7.8 2ZDK110S | A | 11.0 34 | 36
2ZDK079S |mMTO| 7.9 2ZDK111S |mT1O| 11.1
2ZDK080S | A | 8.0 (27) Fig.2 2ZDK112S |mTO| 11.2 Fig.1
2ZDK081S |mTO| 8.1 25 o7 2ZDK113S |mMT1O| 11.3 35 37
2ZDK082S | A | 8.2 2ZDK114S |mT1O| 11.4 100
2ZDK083S |mTO| 8.3 2ZDK115S | A | 115
2ZDK084S |mMTO| 8.4 26 | 28 2ZDK116S |MTO| 11.6 12
2ZDK085S | A | 8.5 2ZDK117S |mTmO| 11.7 36 | 38
2ZDK086S |MTO| 8.6 0 2ZDK118S |mTO| 11.8 0
2ZDK087S | A | 87 | 0% | 27 | 29 2ZDK119S |mTO| 11.9 | 0018
2ZDK088S | A | 8.8 2ZDK120S | A | 12.0 37 | (39) Fig.2
2ZDK089S |mTO| 8.9 2ZDK125S | A | 125 41 4
2ZDK090S | A | 9.0 28 | 30 10 | s Fig.1 2ZDK130S | A | 13.0 43 | 43
2ZDK091S |mTO| 9.1 2ZDK135S | A | 135 44 | 44
2ZDK092S |MTO| 9.2 2ZDK140S | A | 14.0 45 | 45 Fig.3
2ZDK093S |mTO| 9.3 29 | 31 2ZDK145S | A | 145 47 | 47
2ZDK094S |MTO| 9.4 2ZDK150S | A | 15.0 48 | 48
2ZDK095S | A | 95 2ZDK155S | A | 155 50 | 50
2ZDK096S |MTO| 9.6 2ZDK160S | A | 16.0 52 | (52) 15 Fig.2
2ZDK097S |mTO| 9.7 30 | 32 2ZDK165S | A | 16.5 53 | 53
2ZDK098S | A | 9.8 2ZDK170S | A | 17.0 54 | 54
2ZDK099S |[MTO| 9.9 33 2ZDK175S | A | 175 56 | 56 16
2ZDK100S | A | 10.0 31 | (33) Fig.2 2ZDK180S | A | 18.0 57 | 57 Fig.3
2ZDK101S |mTO| 10.1 33 2ZDK185S | A | 185 59 | 59
2ZDK102S |mTO| 10.2 0 12 | 100 |Fig.1 2ZDK190S | A | 19.0 0 60 | 60 105
19.

2ZDK103S | A | 10.3 | ©00% | 32 | 34 g 2ZDK195S | A | 195 | %% | 62 | 62
2ZDK104S |mTO| 10.4 2ZDK200S | A | 20.0 63 | (63) | 20 Fig.2

* This tool is specially designed for plunge milling and NOT recommended for slotting.
- The drilling depth should be less than 1.5D(1.5 x DC).

A :To be replaced by a new product

MTO : Made to order

Recommended Cutting Conditions ® L82
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Flat Bottom Drill (Counterboring) -

M 2ZDK

No. of Flutes : 2

Recommended Workpiece Materials

Aluminum &l

~30HRC 30~40HRC CastIron
\
M
S
O ]A D
& gl T g Fig.1
ek ]| = =
LN
. . OAL
MEGACOAT NANO is applied
[$) Q Fig.2
% SR 2 5 o
LCF(LN) |
8 OAL
m
X
>
g
= M 2ZDK (Refer to L54 and L55 for 2ZDK-HP)
6' (Unit : mm) (Unit : mm)
o
0 Qutside Dia. Mill Di Flute length | UnderNeck Lenghh | Shank Dia. | Overall length Outside Dia. Vill Di Flute length | UnderNeck Lengh | Shank Dia. | Overall length
Description | Stock tolularar:ié Shape Description | Stock tolérarlié Shape
DC LCF LN DCON | OAL DC LCF LN DCON | OAL
2ZDK030 | A | 3.0 0 %10 14 15 2ZDK0O70 | A | 7.0 32 33 Fio 1
- ig.
2ZDK033 | A | 33 15 16 2ZDK075 | A | 75 _0815 34 35 8 70
» I
@ 2ZDK035 | A | 35 17 18 2ZDK080 | A | 8.0 36 (36) Fig.2
0p)
o 2ZDK040 | A | 4.0 19 20 2ZDK085 | A | 85 38 39
% 2ZDK042 | A | 42 20 21 Fio 2ZDK088 | A | 8.8 39 40 Fio
ig. ig.
5! 2ZDK045 | A | 45 0 21 22 6 60 2ZDK090 | A | 9.0 _0'%15 40 41 10 80
o 2ZDK050 | A | 50 | %% 23 | 24 2ZDK095 | A | 95 42 | 43
2ZDK053 | A | 53 24 25 2ZDK100 | A | 10.0 45 (45) Fig.2
2ZDK055 | A | 55 25 26 2ZDK103 | A | 10.3 46 47
2ZDK056 | A | 5.6 26 27 2ZDK105 | A | 105 47 48 Fio
ig.
2ZDK060 | A | 6.0 28 (28) Fig.2 2ZDK110 | A | 11.0 _0_?)18 51 52 12 100
8 2ZDK065 | A | 6.5 0 30 31 . 2ZDK115 | A | 115 53 54
8 70 ig.1
‘é 27DK068 | A | 68 | %9 | 31 | 32 9 2ZDK120 | A | 12.0 54 | (54) Fig.2
=} * This tool is specially designed for plunge milling and NOT recommended for slotting.
C_)| - The drilling depth should be less than 2D(2 x DC).
(@]
o
%)
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Recommended Cutting Conditions ® L82

A :To be replaced by a new product

Recommended Cutting Conditions -

Applications Workpiece Material Application | Outside Dia. DC (mm) ol 22 [-Z) 26 28 212 216
Spindle Revolution (min)| 25,500 13,200 6,600 4,400 3,300 2,200 1,700
Shouldering
Feed Rate (mm/min) 225 230 375 415 420 310 240
Carbon Steel, Cast Iron
Spindle Revolution (min”)| 19,000 11,000 6,000 4,000 3,000 2,000 1,500
5 Slotting
Feed Rate (mm/min) 135 140 225 250 250 245 245
ae
Spindle Revolution (min)| 22,000 11,000 5,600 3,700 2,800 1,900 1,400
Shouldering Shouldering
Bl 611 @i (679 9 (i) Feed Rate (mm/min) 195 220 285 315 310 230 200
Alloy Steel
‘-2?&*2;’;0(3 Spindle Revolution (min™)| 18,000 | 9,500 4,800 3,200 2,400 1,600 1,200
1.2DC x 0.1DC Slotting
: (DC’; 03) Feed Rate (mm/min)| 115 130 170 190 185 185 185
Spindle Revolution (min)| 17,000 8,800 4,400 3,000 2,200 1,500 1,100 5
Shouldering o
Feed Rate (mm/min) 55 80 100 105 105 110 110 (@]
Prehardened Steel g
Spindle Revolution (min)| 16,000 8,000 4,000 2,700 2,000 1,300 990 >
%I Slotting (7))
Feed Rate (mm/min) 35 50 60 63 63 65 65 (o]
5
Spindle Revolution (min”)| 22,000 11,000 5,600 3,700 2,800 1,900 1,400 -
Slotting Shouldering 8
Depth of Cut (ap) (mm) ' Feed Rate (mm/min) 95 95 110 115 115 115 115 o
Stainless Steel
0.1DC (DC < o1) q ; -
0.3DC (o1 < DG < 03) . Spindle Revolution (min”)| 16,000 8,000 4,000 2,700 2,000 1,300 990
0.5DC (DC = 03) Slotting
Feed Rate (mm/min) 60 60 65 70 70 70 70
* Machining with water soluble coolant is recommended for stainless steel. (@))
(0)
w
M 2FESM o
o
o
Applications Workpiece Material Application | Outside Dia. DC (mm) [ 0.5 ol 22 o4 26 28 012 216 —
o
o
Spindle Revolution (min)| 32,000 | 25,500 | 13,200 6,600 4,400 3,300 2,200 1,700 O
Shouldering
Feed Rate (mm/min)| 210 225 230 375 415 420 310 240
Carbon Steel, Cast Iron
Spindle Revolution (min™)| 29,000 | 19,000 | 11,000 6,000 4,000 3,000 2,000 1,500
& Slotting
Feed Rate (mm/min)| 130 135 140 225 250 250 245 245
L—jae n
Spindle Revolution (min™)| 27,000 | 22,000 | 11,000 | 5,600 3,700 2,800 1,900 1,400 [0)
Shouldering Shouldering 2
Depthlof Cut (@p X ae) (mm) Feed Rate (mm/min)| 180 195 220 285 315 310 230 200 ;
Alloy Steel 9]
oy
‘-55’&*2;’;0(3 Spindle Revolution (min™)| 27,000 | 18,000 | 9,500 | 4,800 | 3,200 | 2,400 | 1,600 | 1,200 o
1.5DC x 0.1DC Slotting 6{
’ (DC = 2;3) Feed Rate (mm/min) 105 115 130 170 190 185 185 185 o
(V7]
Spindle Revolution (min)| 25,000 | 17,000 | 8,800 4,400 3,000 2,200 1,500 1,100
Shouldering
Feed Rate (mm/min) 50 55 80 100 105 105 110 110
Prehardened Steel
Spindle Revolution (min")| 25,000 | 16,000 | 8,000 4,000 2,700 2,000 1,300 990
%T Slotting
Ea! Feed Rate (mm/min) 30 35 50 60 63 63 65 65
Spindle Revolution (min™)| 27,000 | 22,000 | 11,000 5,600 3,700 2,800 1,900 1,400
Slotting Shouldering
Depth of Cut (ap) (mm) ' Feed Rate (mm/min) 60 95 95 110 115 115 115 115
Stainless Steel
0.1DC (DC < o1) Spindle Revolution (min)| 25,000 | 16,000 8,000 4,000 2,700 2,000 1,300 990
0.3DC (o1 < DC < 03) )
0.5DC (DC = 03) Slotting
Feed Rate (mm/min) 35 60 60 65 70 70 70 70
* Machining with water soluble coolant is recommended for stainless steel.
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Recommended Cutting Conditions -

B 2FESL (shouldering)

Applications Workpiece Material Outside Dia. DC (mm) 22 o4 26 28 012 216
Spindle Revolution (min™)| 19,000 9,500 4,800 3,200 2,400 1,600 1,200
Carbon Steel, Cast Iron
Feed Rate (mm/min) 210 210 210 210 210 210 210
2 Spindle Revolution (min”)| 14,300 7,200 3,600 2,400 2,000 1,300 1,000
Alloy Steel
Feed Rate (mm/min) 155 160 160 160 170 170 150
ae
. 9 ()
Shouldering Prehardened Steel Spindle Revolution (min™)| 11,200 5,600 2,800 1,900 1,600 1,000 800
Depth of Cut (ap x ae) (mm) {80/~ 45HRC) Feed Rate (mm/min) 85 85 90 90 100 95 80
2.5DC x 0.05DC
(DC <@23) Spindle Revolution (min”)| 14,300 7,200 3,600 2,400 2,000 1,300 1,000
2.5DC x 0.1DC Stainless Steel
(DC = 03) Feed Rate (mm/min)| 95 95 95 95 105 105 80
* Machining with water soluble coolant is recommended for stainless steel.
Slotting is not recommended.
M 2FEKS, 2FEKM
Applications Workpiece Material | Application |Outside Dia. DC (mm) 23 o4 26 28 210 212 216
Spindle Revolution (min”)| 9,300 7,000 4,600 3,600 2,900 2,400 2,000
Shouldering
Feed Rate (mm/min) 450 450 470 430 400 360 320
Carbon Steel, Cast Iron
Spindle Revolution (min”)| 7,500 6,000 4,400 3,300 2,700 2,300 1,900
Slotting
Feed Rate (mm/min) 240 260 340 340 340 340 320
Q
©
Spindle Revolution (min”)| 8,800 6,600 4,400 3,300 2,600 2,200 1,800
ae Shouldering
— Feed Rate (mm/min) 370 370 440 400 360 330 290
Shouldering Alloy Steel
Spindle Revolution (min")| 7,200 5,400 3,600 2,700 2,200 1,800 1,500
Depth of Cut (ap x ae) (mm) .
Slotting
12DC x 0.1DC Feed Rate (mm/min)| 270 270 270 270 270 270 270
Spindle Revolution (min”)| 6,400 4,800 3,200 2,400 1,900 1,600 1,200
Shouldering
Prehardened Steel Feed Rate (mm/min) 130 130 130 140 140 140 140
e (80 ~ 45HRC) Spindle Revolution (min)| 5,300 | 4,000 | 2,600 | 2,000 | 1,600 | 1,300 | 1,000
%I Slotting
Feed Rate (mm/min) 120 120 120 120 120 120 120
Slotting Spindle Revolution (min™)| 8,000 6,000 4,000 3,000 2,400 2,000 1,500
Shouldering
Depth of Cut (ap) (mm) Feed Rate (mm/min)| 140 140 140 140 140 140 140
0.5DC Stainless Steel
Spindle Revolution(min”) | 5,300 4,000 2,600 2,000 1,600 1,300 1,000
Slotting
Feed Rate (mm/min) 80 90 100 100 100 90 90

* Machining with water soluble coolant is recommended for stainless steel.

I 4FESM (Shouldering)

Applications Workpiece Material Outside Dia. DC (mm) ol 2 [-Z3 26 28 212 016
Spindle Revolution (min”)| 25,500 13,000 6,600 4,400 3,300 2,200 1,700
Carbon Steel, Cast Iron
Feed Rate (mm/min) 335 345 580 620 625 630 600
= Spindle Revolution (min”)| 22,000 11,000 5,600 3,700 2,800 1,900 1,400
Alloy Steel
Feed Rate (mm/min)| 290 290 395 455 455 470 460
lae
. 9 (e
Shouldering Prehardened Steel Spindle Revolution (min”)| 12,000 7,200 4,200 3,000 2,200 1,500 1,100
Depth of Cut (ap x ae) (mm) (30 - 45HRC) Feed Rate (mm/min)| 105 125 150 160 160 165 140
1.5DC x 0.05DC
(BC <e3) Spindle Revolution (min”)| 22,000 11,000 5,600 3,700 2,800 1,900 1,400
1.5DC x 0.1DC Stainless Steel
(DC 2 03) Feed Rate (mm/min)| 130 145 165 165 170 175 155
* Machining with water soluble coolant is recommended for stainless steel.
Slotting is not recommended.
. 4FEKM (Tough corner edge, Shouldering)
Applications Workpiece Material Outside Dia. DC (mm) 23 o4 26 28 210 212 216
Spindle Revolution (min)| 10,600 8,000 5,300 4,000 3,200 2,700 2,100
Carbon Steel, Cast Iron
Feed Rate (mm/min) 680 690 770 770 770 770 770
Spindle Revolution (min")| 8,800 6,600 4,400 3,300 2,600 2,200 1,800
o Alloy Steel
@ Feed Rate (mm/min)| 500 550 620 630 630 630 610
. 9 a1
7ae Ereheieics Sea Spindle Revolution (min”)| 6,400 4,800 3,200 2,400 1,900 1,600 1,200
Shouldering (30~ 45HRC) Feed Rate (mm/min)| 180 180 180 190 190 190 190
Depth of Cut (ap x ae) (mm)
. : i1
15DC x 0.1DC Spindle Revolution (min”)| 8,000 4,800 4,000 2,400 2,300 2,000 1,500
Stainless Steel
Feed Rate (mm/min) 190 200 200 200 210 210 210

* Machining with water soluble coolant is recommended for stainless steel.

Slotting is not recommended.
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Recommended Cutting Conditions -

B 4MFK (short, Medium), 4MFR (Medium)

Applications Workpiece Material | Application Depth of Cut (ap x ae) (mm) Outside Dia. DC (mm)| @3 o4 25 26 28 210 212 016
, Short 1.2DC x 0.15DC Spinde Revolution (min')| 13,800 10,700/ 8,800 | 7,500 | 6,000 | 4,800 | 4,000 | 3,300
Shouldering Medium 1.5DC x 0.15DC
Carbon Steel edium 1.5DC x 0.15 Feed Rate (mm/min)| 1,400 | 1,400 | 1,400 | 1,500 | 1,500 | 1,400 | 1,400 | 1,300
arbon Steel
. Spindle Revolution (min') | 13,800(10,700| 8,800 | 7,500 | 6,000 | 4,800 | 4,000 | 3,300
Slotting ap <1DC
o Feed Rate (mm/min)| 620 700 750 780 830 850 800 | 750
© , Short 1.2DC x 0.1DC Spinde Revolution (min)| 10,600 9,300 | 8,300 | 7,400 | 6,000 | 4,700 | 3,800 | 2,800
Shouldering Medium 1.5DC x 0.1DC
Alov Steel edium 1.5DC x 0.1 Feed Rate (mm/min)| 1,000 | 1,000 | 1,000 | 1,100 | 1,100 | 1,000 | 1,000 | 900
oy Steel
L—ae Y . Spindle Revolution (min")| 10,600| 9,300 | 8,300 | 7,400 | 6,000 | 4,700 | 3,800 | 2,800
. Slotting ap < 1DC
Shouldering Feed Rate (mm/min)| 500 | 510 | 520 | 530 | 550 | 570 | 530 | 450
) Short 1.2DC x 0.07DC Spindle Revolution (min”) | 8,700 | 6,800 | 5,500 | 4,600 | 3,500 | 2,800 | 2,300 | 1,700
Shouldering Medium 1.5DC x 0.07DC
Bl S edium 1.5DC x 0.0 Feed Rate (nm/min)| 670 | 730 | 790 | 840 | 900 | 810 | 770 | 630
(30 ~ 45HRC) , Spindle Revoluton (min’)| 6,700 | 5,800 | 4,800 | 4,000 | 3,000 | 2,300 | 1,900 | 1,400
Slotting ap<1DC
Feed Rate (mm/min)| 320 330 360 370 400 420 380 300
g ) Short 1.2DC x 0.1DC Spindle Revoluton (min)| 8,700 | 7,000 | 6,000 | 5,200 | 4,000 | 3,000 | 2,500 | 1,700
Shouldering Medi P DC b1DC
777 Stainless Steel edium 1.5DC x 0. Feed Rate (nm/min)| 670 | 720 | 780 | 830 | 840 | 760 | 710 | 520
Titanium Alloys ; Spindle Revoluton (min)| 6,800 | 6,000 | 5,100 | 4,300 | 3,400 | 2,600 | 2,000 | 1,400
X Slotting ap <0.3DC
Slotting Feed Rate (nm/min)| 190 | 220 | 240 | 250 | 250 | 240 | 230 190
* Machining with water soluble coolant is recommended for stainless steel and titanium alloys.
. 4MFK (Long)
Applications Workpiece Material | Application | Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm) 23 o4 25 26 28 210 212 216
Spindle Revolution (min")| 11,000 | 8,500 7,000 6,000 4,800 3,800 3,200 2,600
Carbon Steel Shouldering
Feed Rate (mm/min)| 910 910 910 970 970 910 910 840
. Spindle Revolution (min)| 6,500 5,700 5,100 4,500 3,700 2,900 2,300 1,700
Alloy Steel Shouldering
Feed Rate (mm/min)| 540 540 540 600 600 540 540 490
aQ 3DC x 0.02DC
© Erelerats] Seel . Spindle Revoluton (min')| 4,900 | 3,900 | 3,100 | 2,600 | 2,000 | 1,600 | 1,300 | 1,000
30 ~ 45HRC Shouldering
(30~ ) Feed Rate (mm/min)| 330 360 400 420 450 400 380 310
L Stainless Steel |g Spinde Revolution (min')| 4,300 | 3,500 | 3,000 | 2,600 | 2,000 | 1,500 | 1,300 | 900
) e oulderin
Shouldering Titanium Alloys s Feed Rate (nm/min)| 330 360 390 410 420 380 350 260

Slotting is not recommended.

Applications Workpiece Material | Application |Outside Dia. DC (mm) 23 o4 25 26 28 210 012 213
Spindle Revolution (min”)| 11,000 8,000 6,400 5,300 4,000 3,200 2,700 2,500
Shouldering
Feed Rate (mm/min)| 660 640 640 640 520 450 410 400
Carbon Steel, Cast Iron
s Spindle Revolution (min)| 11,000 8,000 6,400 5,300 4,000 3,200 2,700 2,500
otting
= Feed Rate (mm/min)| 550 480 510 530 480 440 410 400
Spindle Revolution (min”)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Shouldering
e Feed Rate (mm/min) 420 430 430 430 350 300 270 260
Shouldering Alloy Steel
Spindle Revolution (min”)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Depth of Cut (ap x ae) (mm) Slotting -
1DC x 0.2DC Feed Rate (mm/min)| 300 340 360 370 340 310 270 260
Spindle Revolution (min”)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Shouldering
Prehardened Steel Feed Rate (mm/min) 160 160 160 160 140 140 140 140
(30 ~ 45HRC) S Spindle Revolution (min™)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
7777 lotting
%T Feed Rate (mm/min) 110 110 120 120 120 120 120 120
B Spindle Revolution (min”)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Shouldering
- Feed Rate (mm/min) 180 240 240 240 200 170 160 160
Slotting Stainless Steel
Depth of Cut (ap) (mm) s Spindle Revolution (min”)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
otting
0.2DC Feed Rate (mm/min)| 120 120 130 130 130 130 130 130
* Machining with water soluble coolant is recommended for stainless steel.
Applications Workpiece Material | Application |Outside Dia. DC (mm) 23 o4 25 26 28 210 212 213
Spindle Revolution (min)| 11,000 8,000 6,400 5,300 4,000 3,200 2,700 2,500
Shouldering
Feed Rate (mm/min) 810 800 800 800 650 560 510 450
Carbon Steel, Cast Iron
s Spindle Revolution (min)| 11,000 8,000 6,400 5,300 4,000 3,200 2,700 2,500
lotting
= Feed Rate (mm/min)| 810 800 800 800 650 560 510 450
Spindle Revolution (min”)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Shouldering
~ae Feed Rate (mm/min)| 530 530 530 530 430 370 340 300
Shouldering Alloy Steel
Spindle Revolution (min”)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Depth of Cut (ap x ae) (mm) Slotting -
1DC x 0.2DC Feed Rate (mm/min) 530 530 530 530 430 370 340 300
Spindle Revolution (min”)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Shouldering
Prehardened Steel Feed Rate (mm/min)| 200 200 200 200 180 180 180 180
(30 ~ 45HRC) Spindle Revolution (min”)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
7777 Slotting
%I Feed Rate (mm/min)| 140 140 150 150 150 150 150 150
Spindle Revolution (min”)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Shouldering
Slotti Feed Rate (mm/min)| 300 300 300 300 240 210 200 200
otting Stainless Steel
Depth of Cut (ap) (mm) S Spindle Revolution (min™)| 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 1,900 1,800
lotting
0.2DC Feed Rate (mm/min)| 150 150 160 160 160 160 160 160
* Machining with water soluble coolant is recommended for stainless steel.
Applications Workpiece Material |Application| Outside Dia. DC (mm) 23 04 25 26 28 210 212 213
Shouder Spindle Revolution (min™)| 11,000 | 8,000 6,400 5,300 4,000 3,200 2,700 2,500
ouldering
Feed Rate (mm/min) 960 960 960 960 780 680 620 570
Carbon Steel, Cast Iron
s Spindle Revolution (min™)| 11,000 8,000 6,400 5,300 4,000 3,200 2,700 2,500
lotting
2 Feed Rate (mm/min) 960 960 960 960 780 680 620 570
Spindle Revolution (min™)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Shouldering
~ae Feed Rate (mm/min) 640 640 640 640 520 450 410 370
Shouldering Alloy Steel - N T
Spindle Revolution (min™)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Depth of Cut (ap x ae) (mm) Slotting -
1DC x 0.2DC Feed Rate (mm/min) 640 640 640 640 520 450 410 370
s Spindle Revolution (min™)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
houldering
Prehardened Steel Feed Rate (mm/min) 240 240 240 240 210 210 210 210
(30 ~ 45HRC) S Spindle Revolution (min™)| 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,800
77 lotting
%L Feed Rate (mm/min) 160 160 180 180 180 180 180 180
Shouder Spindle Revolution (min™)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
ouldering
Sloti Feed Rate (mm/min) 360 360 360 360 300 260 240 240
otting Stainless Steel
Depth of Cut (ap) (mm) s Spindle Revolution (min™)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
otting
0.2DC Feed Rate (mm/min) 180 180 200 200 200 200 200 200

* Machining with water soluble coolant is recommended for stainless steel.

* Machining with water soluble coolant is recommended for stainless steel and titanium alloys.
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Recommended Cutting Conditions -

B 4TFK (short, Medium), 4TFR (Medium)

B 3ZFKS (short), 3ZFKM (Medium)

Applications Workpiece Material | Depth of Cut (ap x ae) (mm) |Outside Dia. DC (mm)| @3 o4 o5 6 o7 28 210 012 216
Spindle Revolution (min”)| 13,800 | 10,700 | 8,800 | 7,500 | 6,600 | 6,000 | 4,800 | 4,000 | 3,000
Short
1.2DC x 0.3DC Shouldering| 850 950 1,100 | 1,200 | 1,100 | 1,000 910 850 800
Carbon Steel 1 SD“A(?diL(J)n;DC Feed Rat
. x 0. eed Rate "
(mm/min) Plunge miling| 180 170 170 170 160 150 120 100 70
[seurs
1DC Slotting | 570 650 700 730 750 780 800 750 650
Spindle Revolution (min”)| 10,600 | 9,300 | 8,300 | 7,400 | 6,500 | 6,000 | 4,700 | 3,500 | 1,900
= Shouldering| 700 780 900 980 900 850 750 700 560
Alloy Steel Feod Rat
Shoulderint eed Rate il
I, (mm/min) |PUngemiing 120 | 120 | 130 | 140 | 130 | 130 | 120 | 100 | 70
D Short
sh . 1.2DC x 0.3DC Slotting | 500 540 570 590 610 600 580 500 340
ouldering Medium
1.5DC x 0.3DC ) . ol
Spindle Revolution (min”)| 5,200 | 4,000 | 3,200 | 2,600 | 2,300 | 2,000 | 1,600 | 1,400 | 1,000
[sours
Shouldering | 440 440 490 490 490 440 400 370 300
Prehardened Steel 0.5DC
(30 ~ 45HRC) Feed Rate i
(mm/min) Plunge miling| 90 110 110 130 110 100 80 70 50
Slotting | 220 270 270 320 330 330 230 200 140
Spindle Revolution (min”)| 3,300 | 2,500 | 2,000 | 1,700 | 1,400 | 1,300 | 1,100 900 750
%I Shouldering| 280 270 330 340 330 330 350 320 300
Vo7 Stainless Steel SR,
Shouldering €ed hate i
- (mm/min) |PUngemilng| 20 30 40 40 40 30 20 20 20
Short
1.2DC x 0.2DC Slotting | 110 | 110 | 130 | 140 | 130 | 130 | 120 | 120 | 120
Medium
1.5DC x 0.2DC ) . -~
Spindle Revolution (min”)| 3,300 | 2,500 | 2,000 | 1,700 | 1,400 | 1,300 | 1,100 900 750
[sours
0.5DC Shouldering| 280 270 330 340 330 330 350 320 300
Titanium Alloys ' Feed Rat
eed Rate o
(mm/min) Plunge miling| 20 30 40 40 40 30 20 20 20
Slotting 110 110 130 140 130 130 120 120 120

Applications Workpiece Material | Application | Depth of Cut (ap x ae) (mm) | Outside Dia.DC (mm)| 23 o4 25 26 28 210 12 216 220
Spindle Revolution (min”) | 13,800 | 10,300 | 8,300 | 6,900 | 5,200 | 4,100 | 3,400 | 2,600 | 2,100
Shouldering 1.5DC x 0.2DC
Feed Rate (mm/min)| 1,490 | 1,570 | 1,590 | 1,660 | 1,630 | 1,490 | 1,410 | 1,240 | 1,080
Carbon Steel, Cast Iron = —
Sioting | DC <912 :ap < 100C Spindle Revoluion (min')| 11,100 | 8,400 | 6,700 | 5,600 | 4,200 | 3,300 | 2,800 | 2,100 | 1,700
DC>e12:ap<12  |keodRate (mm/min)| 770 | 790 | 790 | 800 | 750 | 690 | 600 | 540 | 410
Spindle Revolution (min') | 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600
Shouldering 1.5DC x 0.2DC
I Feed Rate (mm/min)| 900 | 1,020 | 1,020 | 1,020 | 920 870 800 720 640
oy Steel ’ ) y
Slotting DC <012 : ap < 1.0DC Spindle Revolution (min')| 8,500 | 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300
DC>012:ap<12  |keeqRate mmimin)| 540 | 530 | 550 | 590 | 570 | 530 | 500 | 450 | 410
%l . Spindle Revolution (min')| 9,500 | 7,200 | 5,700 | 4,800 | 3,600 | 2,900 | 2,400 | 1,800 | 1,400
Shouldering 1.5DC x 0.05DC -
Prehardened Steel Feed Rate (mm/min)| 690 760 810 850 830 800 770 640 590
ae (30 ~ 45HRC) Spinde Revoluton (min')| 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100
. Slotting ap<0.5xDC
Shouldering Feed Rate (mm/min)| 480 540 570 600 550 490 460 380 340
Spindle Revolution (min')| 9,500 | 7,200 | 5,700 | 4,800 | 3,600 | 2,900 | 2,400 | 1,800 | 1,400
Shouldering 1.5DC x 0.05DC
Feed Rate (mm/min)| 690 760 810 850 830 800 770 640 590
Stainless Steel
Spindle Revolution (min')| 5,500 | 4,200 | 3,800 | 3,500 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100
Slotting ap<0.5xDC
v777 Feed Rate (mm/min)| 120 130 180 360 420 370 340 280 250
Q|
‘“I Spindle Revolution (min')| 8,500 | 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300
Shouldering 1.5DC x 0.1DC
Feed Rate (mm/min)| 500 520 520 640 700 730 670 560 450
Titanium Alloys - —
Slotting Slotting DC < 012 : ap < 1.0DC Spindle Revolution (min”)|{ 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100
DC>e12:ap<12  |reoqRate (mm/min)| 290 | 330 | 330 | 350 | 370 | 410 | 380 | 290 | 230
Spindle Revolution (min')| 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100 | 800 640
Shouldering 1.5DC x 0.05DC
Feed Rate (mm/min)| 250 250 250 250 240 230 220 210 200
Superalloy
Spindle Revolution (min')| 3,000 | 2,200 | 1,800 | 1,500 | 1,100 900 700 600 400
Slotting ap<0.3xDC
Feed Rate (mm/min)| 90 100 100 100 110 130 120 90 70
* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and Superalloy.
. 4TFK (Long)
Applications Workpiece Material | Application| Depth of Cut (ap x ae) (mm) | Outside Dia.DC (mm)| @3 o4 25 26 28 210 12 216 220
Spindle Revolution (min')| 11,000 | 8,200 | 6,600 | 5,500 | 4,200 | 3,300 | 2,700 | 2,100 | 1,700
Carbon Steel, Cast Iron | Shouldering 2.5DC x 0.1DC
Feed Rate (mm/min)| 970 1,020 | 1,030 | 1,080 | 1,060 970 920 810 700
Spindle Revolution (min')| 6,000 | 4,600 | 3,600 | 3,000 | 2,300 | 1,800 | 1,500 | 1,100 910
Alloy Steel Shouldering 2.5DC x 0.1DC
Feed Rate (mm/min)| 490 550 550 550 500 470 430 390 350
Spindle Revolution (min')| 6,000 | 4,600 | 3,600 | 3,000 | 2,300 | 1,800 | 1,500 | 1,100 | 910
e Rey . |Stoudetng|  2.5DC x 0.05DC
Feed Rate (mm/min)| 490 550 550 550 500 470 430 390 350
Q|
© Spindle Revolution (min')| 4,800 | 3,600 | 2,900 | 2,400 | 1,800 | 1,500 | 1,200 | 900 700
Stainless Steel | Shouldering 2.5DC x 0.05DC
ae Feed Rate (mm/min)| 350 380 410 430 420 400 390 320 300
T Spindle Revolution (min")| 4,300 | 3,200 | 2,600 | 2,100 | 1,600 | 1,300 | 1,100 | 800 | 700
Shouldering Titanium Alloys | Shouldering 2.5DC x 0.05DC
Feed Rate (mm/min)| 250 260 260 320 350 370 340 280 230
Spindle Revolution(min") | 2,100 | 1,600 | 1,300 | 1,100 | 800 650 550 400 320
Superalloy Shouldering 2.5DC x 0.02DC
Feed Rate (mm/min)| 125 125 125 125 120 115 110 105 100

Slotting is not recommended.

* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and Superalloy.

* Machining with water soluble coolant is recommended for stainless steel and titanium alloys.
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Recommended Cutting Conditions -

Applications Workpiece Material |Application|Outside Dia. DC (mm)| @2 23 o4 25 26 28 210 212 216 220
Spindle Revolution (min™) (18,000 12,000| 9,200 | 7,300 | 6,100 | 4,600 | 3,700 | 3,100 | 2,300 | 1,800
Shouldering
Feed Rate (mm/min)| 380 | 430 440 500 510 500 560 560 590 590
Carbon Steel, Cast Iron
Spindle Revolution (min”)| 16,000{11,000| 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600
Slotting
Feed Rate (mm/min)| 190 230 240 290 300 290 280 290 310 350
Spindle Revolution (min”)| 14,000| 9,000 | 6,800 | 5,400 | 4,500 | 3,400 | 2,700 | 2,300 | 1,700 | 1,400
& Shouldering
Feed Rate (mm/min)| 250 270 270 320 350 340 360 350 390 420
Alloy Steel
ae Spindle Revolution (min”)| 11,000 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100
i Slotting
Shouldering Feed Rate (mm/min)| 130 | 130 | 150 | 180 | 190 | 180 | 170 | 180 | 190 | 210
Depth of Cut (ap x ae) (mm)
Spindle Revolution (min”)| 10,000 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 1,000
15DC x0.1DC Shouldering
Feed Rate (mm/min)| 180 170 170 210 230 220 230 220 220 230
Stainless Steel
Spindle Revolution (min”)| 10,000 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 1,000
Slotting
Feed Rate (mm/min)| 120 120 120 140 150 140 140 140 150 180
o Spindle Revolution (min”)| 6,000 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100 | 800 600
© L Shouldering
v Titanium Alloys Feed Rate (mm/min)] 60 | 90 | 100 | 120 | 110 | 110 | 120 | 110 | 120 | 130
Heat-resistant Alloys
_ (40 ~ 50HRC) Spindle Revolution (min")| 6,000 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100 | 800 | 600
Slotting Slotting
Depth of Cut (ap) (mm) Feed Rate (mm/min)| 50 60 70 80 90 90 90 80 90 100
0.25DC Spindle Revolution (min”)|32,000|21,000|16,000|13,000|11,000| 8,000 | 6,400 | 5,300 | 4,000 | 3,200
(Carbon Steel, Cast Iron) Shouldering
0.5DC Feed Rate (mm/min)| 670 760 770 900 920 860 | 1,000 | 1,100 | 1,100 | 1,200
Aluminum Alloys
Spindle Revolution (min)|32,000|21,000|16,000|13,000|11,000| 8,000 | 6,400 | 5,300 | 4,000 | 3,200
Slotting
Feed Rate (mm/min)| 480 440 480 590 630 580 670 730 860 960

Applications Workpiece Material |Application|Outside Dia. DC (mm) o4 5 6 28 210 212
. Spindle Revolution (min") 16,000 | 12,700 | 10,600 | 8,000 6,400 5,300
) oulderint
Medium Carbon Steel ¢ Feed Rate (mm/min)| 2,400 2,500 2,700 2,400 2,200 1,900
High Carbon Steel
> 0.3%C Spindle Revolution (min™)| 16,000 | 12,700 | 10,600 | 8,000 6,400 5,300
( ) Slott
otting
Feed Rate (mm/min)| 2,400 2,500 2,700 2,400 2,200 1,900
| Spindle Revolution (min") 14,300 | 11,500 | 9,600 7,200 5,700 4,800
Alloy Steel Shouldering -
Alloy Tool Steel Feed Rate (mm/min)| 2,100 | 1,700 | 1,900 | 1,800 | 1,700 | 1,700
(: 33&?';%) St Spindle Revolution (min")| 14,300 | 11,500 | 9,600 | 7,200 | 5,700 | 4,800
ottin:
g Feed Rate (mm/min)| 2,100 1,700 1,900 1,800 1,700 1,700
| Spindle Revolution (min")| 13,000 | 10,000 | 8,500 6,400 5,100 4,200
Alloy Steel Shouldering -
Alloy Tool Steel Feed Rate (mm/min)| 1,300 | 1,500 | 1,700 | 1,300 | 1,300 | 1,300
g (%‘(‘50 "4‘2??55) St Spindle Revolution (min")| 13,000 | 10,000 | 8,500 | 6,400 | 5,100 | 4,200
~ ottin:
g Feed Rate (mm/min)| 1,300 1,500 1,700 1,300 1,300 1,300
lae " Spindle Revolution (min™)| 9,200 7,300 6,100 4,600 3,700 3,100
) Austenitic Shouldering
Shouldering Stag\tfggoszteel Feed Rate (mm/min)| 1,400 | 1,100 | 1,200 | 1,100 | 1,100 | 1,100
’ ,.,|
Depth of Cut (ap x ae) (mm) gﬂgggi Stotting Spindle Revolution (min”)| 9,200 | 7,300 | 6,100 | 4,600 | 3,700 | 3,100
1500 x 0.5DC Feed Rate (mm/min)| 1,400 1,100 1,200 1,100 1,100 1,100
. X 0.
| Spindle Revolution (min)| 6,400 5,100 4,200 3,200 2,500 2,100
Austenitic Shouldering -
Stainless Steel Feed Rate (mm/min)| 640 760 640 640 640 640
SSL?SS;?L Siofing | e Revolton (min)| 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,100
ottin:
g Feed Rate (mm/min)| 640 760 640 640 640 640
T Spindle Revolution (min™)| 4,800 3,800 3,200 2,400 1,900 1,600
ouldering
o Feed Rate (mm/min)| 480 380 480 480 380 400
Titanium Alloys - - —
_ S Spindle Revolution (min”)| 4,800 | 3,800 | 3,200 | 2,400 1,900 1,600
ottin
g g Feed Rate (mm/min)| 480 380 480 480 380 400
N Shoder Spindle Revolution (min)| 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100
oulderint
5 " ¢ Feed Rate (mm/min)| 160 130 210 240 190 210
i uperallo
Slotting Y Sioting | Fevolton min’)| 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100
ottin:
Depth of Cut (ap) (mm) 9 Feed Rate (mm/min)| 160 130 210 240 190 210
0.8DC S— Spindle Revolution (min™)| 14,000 | 11,000 | 9,000 6,800 5,400 4,500
: oulderint
! Feed Rate (mm/min)| 2,000 | 2,200 | 2,300 | 2,000 | 2,200 1,800
Gray Cast Iron : —
- Spindle Revolution (min”)| 14,000 | 11,000 | 9,000 6,800 5,400 4,500
ottin:
g Feed Rate (mm/min)| 2,000 2,200 2,300 2,000 2,200 1,800
S Spindle Revolution (min™)| 10,000 | 8,300 6,900 5,200 4,100 3,500
ouldering -
Nodular Cast Iron Feed Rate (mm/min)| 1,000 | 1,200 | 1,000 | 1,300 | 1,000 | 1,000
Malleable Cast Iron St Spindle Revolution (min”)| 10,000 | 8,300 | 6,900 | 5,200 | 4,100 | 3,500
{oluilg]
9 Feed Rate (mm/min)| 1,000 1,200 1,000 1,300 1,000 1,000

* Machining with water soluble coolant is recommended for stainless steel,

titanium alloys and superalloy.

* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.
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Recommended Cutting Conditions -

M 6PFK, 8PFK (Medium)

Applications Workpiece Material | Application| Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm) 26 28 210 212 216 220 225
Spindle Revolution (min'")| 7,400 5,600 4,500 3,700 2,800 2,200 1,800
Carbon Steel, Cast Iron | Shouldering Bgfsgg ; 11288 : g 1288
- Feed Rate (mm/min)| 2,650 2,640 2,410 2,250 2,010 1,700 1,500
) Spindle Revolution (min')| 6,400 4,800 3,800 3,200 2,400 1,900 1,500
Alloy Steel Shouldering Bgfgég ! 11288 ))(( 81288
- Feed Rate (mm/min)| 2,250 2,090 1,950 1,910 1,720 1,450 1,220
Q|
©
Spindle Revolution (min')| 5,600 4,200 3,300 2,800 2,100 1,700 1,300
Prehardened Steel |g jeing|  1.5DC x 0.1DC
ae (30 ~ 38HRC) )
= Feed Rate (mm/min)| 1,780 1,710 1,520 1,400 1,220 1,120 980
Shouldering
S Sl Spindle Revolution (min')| 5,000 3,800 3,000 2,500 1,900 1,500 1,200
ainless Steel -
Titanium Alloys Shouldering 1.5DC x 0.05DC
Feed Rate (mm/min)| 1,350 1,320 1,200 1,130 970 850 720
* Machining with water soluble coolant is recommended for stainless steel and titanium alloys.
Slotting is not recommended.
M 6PFK, 8PFK (Long)
Applications Workpiece Material | Application | Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm) 6 28 210 212 216 220 225
Spindle Revolution (min')| 4,600 3,500 2,800 2,300 1,700 1,400 1,100
Carbon Steel, Cast Iron | Shouldering 3.0DC x 0.01DC
Feed Rate (mm/min)| 1,830 1,730 1,530 1,380 1,120 880 660
Spindle Revolution (min')| 3,700 2,800 2,200 1,800 1,400 1,100 900
Alloy Steel Shouldering 3.0DC x 0.01DC
Feed Rate (mm/min)| 1,490 1,340 1,220 1,120 940 720 540
5
© E
T Spindle Revolution (min")| ~ 2,800 2,100 1,700 1,400 1,100 850 650
Prehardened Steel g i0ing|  3.0DC x 0.01DC
ae (30 ~ 38HRC) )
= Feed Rate (mm/min)| 920 680 750 670 550 480 390
Shouldering
Staink Stesl Spindle Revolution (min™)| 2,500 1,900 1,500 1,300 950 750 600
ainless Steel -
Titanium Alloys Shouldering 3.0DC x 0.01DC
Feed Rate (mm/min)| 700 670 590 540 440 370 290

Slotting is not recommended.

* Machining with water soluble coolant is recommended for stainless steel and titanium alloys.

. 4JER (Short, Medium)
Applications Workpiece Material | Application | Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm) 26 o8 210 012 016 220
Spindle Revolution (min)| 6,900 5,200 4,100 3,400 2,600 2,100
Shouldering 1.5DC x 0.1DC
Feed Rate (mm/min)| 1,500 1,500 1,400 1,400 1,300 1,100
Carbon Steel, Cast Iron
. . ]
. DC < o12:ap < 1.0DC Spindle Revolution (min™) 5,600 4,200 3,300 2,800 2,100 1,700
Slotting | "5 > g12map < 12
- Feed Rate (mm/min) 720 670 620 540 480 360
Spindle Revolution (min”) 5,300 4,000 3,200 2,700 2,000 1,600
Shouldering 1.5DC x 0.1DC
Feed Rate (mm/min) 1,020 920 870 800 720 640
Alloy Steel
. 0 el
. DC < 012:ap < 1.0DC Spindle Revolution (min™) 4,200 3,200 2,500 2,100 1,600 1,300
Slotting | "5 S g12:ap < 12
- Feed Rate (mm/min) 530 510 470 450 400 360
Spindle Revolution (min”)| 4,600 3,500 2,800 2,300 1,700 1,300
a Shouldering | 1.5DC x 0.05DC
g .
Prehardened Steel Feed Rate (mm/min) 850 830 800 770 640 590
a &= cHIIRO) Spindle Revoluion (min’)| 3,700 2,800 2,200 1,900 1,400 1,100
R Slotting ap <0.5xDC
Shouldering Feed Rate (mm/min) 480 450 440 410 340 300
Spindle Revolution (min)| 4,800 3,600 2,900 2,400 1,800 1,400
Shouldering | 1.5DC x 0.05DC
Feed Rate (mm/min) 850 830 800 770 640 590
Stainless Steel
Spindle Revolution (min”)| 3,500 2,800 2,200 1,900 1,400 1,100
Q_T Slotting ap<0.5xDC
Sl Feed Rate (mm/min) 300 280 250 230 190 170
Spindle Revolution (min')| 4,200 3,200 2,500 2,100 1,600 1,300
Slottin Shouldering 1.5DC x 0.1DC
¢ Feed Rate (mm/min) 580 630 660 600 500 400
Titanium Alloys
. : ]
. DC < o12:ap < 1.0DC Spindle Revolution (min”) 3,700 2,800 2,200 1,900 1,400 1,100
il DC>gl12:ap < 12
- Feed Rate (mm/min) 320 340 370 340 260 210
Spindle Revolution (min”) 2,400 1,800 1,400 1,200 900 720
Shouldering | 1.5DC x 0.05DC
Superalloy Feed Rate (mm/min) 330 320 320 320 320 290
©
lceelgglocc Spindle Revoluton (min’)| 1,600 1,200 950 800 600 480
Slotting ap<0.5xDC
Feed Rate (mm/min) 180 140 110 100 80 60

* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and superalloy.
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Recommended Cutting Conditions -

. 4/5/6RFH (Medium)

Applications Workpiece Material |Application | Depth of Cut (ap x ae) (mm) |Outside Dia. DC (mm) 6 28 210 212 216 220
Spindle Revolution (min”)| 6,400 4,800 3,800 3,200 2,400 1,900
Shouldering 1.5DC x 0.3DC
Feed Rate (nm/min)| 1,040 1,050 1,100 1,000 980 920
Carbon Steel / Alloy Steel Spindle Revolution (min)| 5,300 4,000 3,200 2,700 2,000 1,600
1DC
/ Cast Iron Feed Rate (mm/min)| 790 790 830 740 700 640
Slotting
Spindle Revolution (min)| 5,300 4,000 3,200 2,700 2,000 1,600
2DC
Feed Rate (mm/min) 550 550 580 510 490 450
Spindle Revolution (min™)| 4,200 3,200 2,500 2,100 1,600 1,300
Shouldering 1.5DC x 0.3DC
Feed Rate (mm/min) 490 620 580 540 490 460
Prehardened Steel Spindle Revolution (min”)| 3,700 2,800 2,200 1,900 1,400 1,100
1DC
(30 ~ 45HRC) Feed Rate (mm/min)| 410 410 430 400 370 360
Slotting
Spindle Revolution (min™)| 3,700 2,800 2,200 1,900 1,400 1,100
o \ 2DC
© Feed Rate (mm/min) 290 290 300 280 260 250
Spindle Revolution (min”)| 6,400 4,800 3,800 3,200 2,400 1,900
—ae Shouldering 1.5DC x 0.3DC
. Feed Rate (mm/min) 410 410 410 400 380 380
Shouldering
Spindle Revolution (min")| 5,300 4,000 3,200 2,700 2,000 1,600
Stainless Steel 1DC
Feed Rate (mm/min) 280 260 310 240 250 250
Slotting
Spindle Revolution (min”)| 5,300 4,000 3,200 2,700 2,000 1,600
2DC
Feed Rate (mm/min) 220 210 250 190 200 200
S Spindle Revolution (min”)| 4,200 3,200 2,500 2,100 1,600 1,300
o Shouldering 1.5DC x 0.3DC
© Feed Rate (mm/min) 330 420 410 390 380 370
Spindle Revolution (min)| 3,700 2,800 2,200 1,900 1,400 1,100
Titanium Alloys 1DC
Slotting Feed Rate (mm/min) 220 240 240 240 250 250
Slotting
Spindle Revolution (min)| 3,700 2,800 2,200 1,900 1,400 1,100
2DC
Feed Rate (mm/min) 180 190 190 190 200 200
Spindle Revolution (min”) 800 600 480 400 300 240
Shouldering 1.5DC x 0.2DC
Feed Rate (mm/min) 60 60 60 60 60 60
Spindle Revolution (min”) 530 400 320 270 200 160
Superalloy 1DC
Feed Rate (mm/min) 28 28 28 28 28 28
Slotting
Spindle Revolution (min”) 530 400 320 270 200 160
2DC
Feed Rate (mm/min) 20 20 20 20 20 20
* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and superalloy.
. 4/5/6RFH (Long)
Applications Workpiece Material | Application| Depth of Cut (ap x ae) (mm) |Outside Dia. DC (mm) 26 28 210 212 216 220
ap :4.0DC i i in
Carbon Steel / Alloy Steel . p Spindle Revolution (min”)| 5,100 3,800 3,100 2,500 1,900 1,500
/Cast | Shouldering ae :0.1DC (DC =< ¢12)
astiron ae : 1.2mm (DC > o12)  |Feed Rate (mm/min)| 620 630 660 600 590 550
ap :4.0DC i ion (min”
Prehardened Steel p Spindle Revolution (min”)| 3,400 2,500 2,000 1,700 1,300 1,000
Shouldering ae :0.1DC (DC < 212)
(30 ~ 45HRC) .
ae :1.2mm (DC > 012) Feed Rate (nm/min)| 340 430 410 380 340 320
ap :4.0DC Spindle Revolution (min)| 5,100 3,800 3,100 2,500 1,900 1,500
g Stainless Steel Shouldering ae :0.1DC (DC =< 012)
ae : 1.2mm (DC > ¢12) Feed Rate (mm/min)| 290 290 290 280 270 270
lae
ap :4.0DC Spindle Revolution (min”)| 3,400 2,500 2,000 1,700 1,300 1,000
Shouldering Titanium Alloys Shouldering| ~ ae : 0.1DC (DC < 12)
ae : 1.2mm (DC > ¢12) Feed Rate (mm/min)| 230 290 290 270 270 260
ap :4.0DC Spindle Revolution (min™)| 640 480 380 320 240 190
Superalloy Shouldering ae :0.1DC (DC < 212)
ae : 1.0mm (DC > ¢12) Feed Rate (mm/min) 20 20 20 20 20 20

Slotting is not recommended.

* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and superalloy.

I 3RDSM, 4RDSM, 5RDSM

Applications Workpiece Material |Application|Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm) 26 28 210 212 216 220 @25
S 15DC x 0.5DC Spindle Revolution(min”) | 11,100 8,400 6,700 5,600 4,200 3,300 2,700
oulderin . x 0.
TR : Feed Rate (mm/min)| 1,000 1,000 1,320 1,340 1,340 1,340 1,380
<
- DG Spindle Revolution(min™) | 9,300 6,900 5,600 4,600 3,500 2,800 2,200
otting
Feed Rate (mm/min) 800 800 1,000 1,030 1,040 1,050 1,110
S 1 5DC x 0.4DC Spindle Revolution(min™) | 9,600 7,200 5,700 4,800 3,600 2,900 2,300
ouldering . x 0.
R T Feed Rate (mm/min) 720 720 860 860 860 920 1,030
o 0.75DC Spindle Revolution(min™) | 7,900 5,900 4,800 4,000 3,000 2,400 1,900
otting .75
Feed Rate (mm/min) 550 550 740 740 740 760 860
o 15DC X 0.4DC Spindle Revolution(min™) | 6,400 4,800 3,800 3,200 2,400 1,900 1,500
ouldering . x 0.
g T Feed Rate (mm/min) 320 320 410 410 400 400 400
ee ~
—_— 0.60C Spindle Revolution(min”)| 5,300 4,000 3,200 2,600 2,000 1,600 1,300
ottin .
“ae g Feed Rate (mm/min) 260 260 340 340 330 330 330
Shouldering - 1DG x 0.4DC Spindle Revolution(min™) | 4,800 3,600 2,900 2,400 1,800 1,400 1,100
ouldering x 0.
R Feed Rate (mm/min) 220 220 260 260 250 250 250
—_— 0.50C Spindle Revolution(min) | 4,300 3,200 2,600 2,200 1,600 1,300 1,000
ottin .
g Feed Rate (mm/min) 180 180 240 230 230 220 220
et 1DG x 0.3DC Spindle Revolution(min™) | 4,200 3,200 2,500 2,100 1,600 1,300 1,000
ouldering x 0.
IR Feed Rate (mm/min) 150 150 180 180 170 170 170
QI —_— 0.4DC Spindle Revolution(min™)| 3,800 2,900 2,300 1,900 1,400 1,100 900
ottin .
® g Feed Rate (mm/min) 140 140 170 160 160 150 150
_— 15DC x0.4DC Spindle Revolution(min™) | 3,700 2,800 2,200 1,900 1,400 1,100 900
ouldering .5DC x 0.
Slotting S St Feed Rate (mm/min) 190 230 310 300 340 310 360
tainless Stee
T 0.50C Spindle Revolution(min”) | 2,700 2,000 1,600 1,300 1,000 800 600
ottin: .
g Feed Rate (mm/min) 110 130 180 170 190 180 190
S 15DC X 0.5DC Spindle Revolution(min”)| 9,600 7,200 5,700 4,800 3,600 2,900 2,300
oulderin . x 0.
o ! Feed Rate (mm/min) 850 850 1,030 1,030 1,030 1,100 1,380
ast Iron
o DG Spindle Revolution(min™) | 7,900 5,900 4,800 4,000 3,000 2,400 1,900
otting
Feed Rate (mm/min) 700 700 900 900 900 910 1,140
* Machining with water soluble coolant is recommended for stainless steel.
. 3RDSL, 4RDSL, 5RDSL (Shouldering)
Applications Workpiece Material Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm) 6 28 210 012 216 220 225
Spindle Revolution(min”)| 7,800 5,900 4,700 3,900 2,900 2,300 1,900
< 22HRC 2.5DC x 0.5DC
Feed Rate (mm/min) 700 700 770 780 840 840 940
Spindle Revolution(min’)| 6,700 5,000 4,000 3,400 2,500 2,000 1,600
22 ~ 32HRC
Feed Rate (mm/min) 500 500 600 600 600 640 720
Spindle Revolution(min) | 4,500 3,400 2,700 2,200 1,700 1,300 1,100
Steel 32 ~ 40HRC 2.5DC x 0.4DC
Feed Rate (mm/min)| 220 220 290 290 280 280 280
Spindle Revolution(min”)| 3,400 2,500 2,000 1,700 1,300 1,000 800
o 40 ~ 45HRC -
Feed Rate (mm/min) 150 150 180 180 180 180 180
ae Spindle Revolution(min’)| 2,900 2,200 1,800 1,500 1,100 900 700
D 45 ~ 50HRC 2.5DC x 0.3DC
Shouldering Feed Rate (mm/min) 110 110 130 130 120 120 120
Spindle Revolution(min) | 3,700 2,800 2,200 1,900 1,400 1,100 900
Stainless Steel 1.5DC x 0.1DC
Feed Rate (mm/min) 120 150 200 200 220 200 230
Spindle Revolution(min™)| 6,700 5,000 4,000 3,400 2,500 2,000 1,600
Cast Iron 2.5DC x 0.5DC
Feed Rate (mm/min) 600 600 720 720 720 770 970
* Machining with water soluble coolant is recommended for stainless steel.
Slotting is not recommended.

S|00L PIIoS SYS S|00L P!I0S YHIDOAM

S|00] OJOIN SOS

L75



S|00L pIIoS SHS S|00L PlIoS VHIDOAM

S|00] OIJIN SOS

L76

Recommended Cutting Conditions

M 4RFSM, 6RFSM

216 220
Applications Workpiece Material | Application | Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm)| @6 28 210 212 4 flutes | 6 flutes | 4 flutes | 6 flutes 225
Spindle Revolution (min)| 8,000 | 6,000 | 4,800 | 4,000 | 3,000 | 3,000 | 2,400 | 2,400 | 1,900
Shouldering 1.5DC x 0.4DC
Feed Rate (mm/min)| 630 630 630 640 640 900 640 930 800
35 ~ 45HRC
Spindle Revolution (min)| 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 2,400 | 1,900 | 1,900 | 1,500
Slotting 0.5DC
Feed Rate (mm/min)| 480 480 490 500 500 720 500 750 640
Spindle Revolution (min)| 5,800 | 4,400 | 3,500 | 2,900 | 2,200 | 2,200 | 1,800 | 1,800 | 1,400
Shouldering|  1.5DC x 0.33DC
Feed Rate (mm/min)| 350 350 350 350 350 530 350 530 460
Steel | 45~55HRC
Spindle Revolution (min")| 4,700 | 3,500 | 2,800 | 2,300 | 1,800 | 1,800 | 1,400 | 1,400 | 1,100
Slotting 0.5DC
Feed Rate (mm/min)| 280 280 280 280 280 420 280 420 370
Spindle Revolution (min”)| 4,800 | 3,600 | 2,900 | 2,400 | 1,800 | 1,800 | 1,400 | 1,400 | 1,100
Shouldering|  1.5DC x 0.25DC
- Feed Rate (mm/min)| 190 220 230 240 220 320 230 340 310
{ 55 ~ 60HRC
m Spindle Revolution (min')| 3,800 | 2,900 | 2,300 | 1,900 | 1,400 | 1,400 | 1,100 | 1,100 900
Slotting 0.3DC
Feed Rate (mm/min)| 150 170 180 180 180 260 180 280 250
ae
) Spindle Revolution (min™)| 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,400 | 1,100 | 1,100 | 900
Shouldering Shouldering| ~ 1.5DC x 0.4DC
Feed Rate (mm/min)| 300 280 260 300 280 420 290 430 380
Stainless Steel
Spindle Revolution (min™)| 3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 1,200 | 1,000 | 1,000 | 800
Slotting 0.5DC
Feed Rate (mm/min)| 200 190 180 200 190 290 210 310 270
Spindle Revolution (min™)| 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,400 | 1,100 | 1,100 | 900
Shouldering 2DC x 0.4DC
- Feed Rate (mm/min)| 390 390 390 390 390 590 390 540 450
c{ < 40HRC
S\ Spindle Revolution (min™)| 3,000 | 2,200 | 1,800 | 1,500 | 1,100 | 1,100 | 900 900 700
Slotting 0.5DC
Tiani Feed Rate (mm/min)| 310 310 310 310 310 470 310 430 360
itanium
Slotting Rl Spindle Revoluton (min")| 3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 1,200 | 1,000 | 1,000 | 800
Shouldering|  1.5DC x 0.25DC
Feed Rate (mm/min)| 300 300 300 300 300 430 300 430 370
> 40HRC
Spindle Revolution (min")| 2,500 | 1,900 | 1,500 | 1,300 | 1,000 | 1,000 | 800 800 600
Slotting 0.3DC
Feed Rate (mm/min)| 230 230 230 230 230 340 230 340 290
Spindle Revolution (min)| 1,600 | 1,200 | 1,000 800 600 600 500 500 400
Shouldering 1DC x 0.2DC
Heat-resistant Alloys Feed Rate (mm/min)| 100 100 100 100 100 140 100 140 130
(e il Spindle Revolution (min")| 1,300 | 1,000 | 800 | 600 | 500 | 500 | 400 | 400 | 300
Slotting 0.25DC
Feed Rate (mm/min)| 80 80 80 80 80 120 80 120 100

* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.

Applications Workpiece Material Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm)| @2 23 o4 25 26 28 210 012 216
Spindle Revolution (min”) | 25,900 | 22,800 | 21,300 | 19,700 | 16,000 | 14,000 | 12,800 | 11,800 | 9,500
Carbon Steel, Cast Iron 0.05DC x 0.05DC
Feed Rate (mm/min)| 3,910 | 3,570 | 3,290 | 3,070 | 2,890 | 2,660 | 2,540 | 2,500 | 2,470
Spindle Revolution (min”)| 23,300 | 20,500 | 19,100 | 17,700 | 15,200 | 12,600 | 11,500 | 10,600 | 8,500
Tool Steel, Alloy Steel 0.04DC x 0.04DC
Feed Rate (mm/min)| 3,100 | 2,880 | 2,670 | 2,490 | 2,330 | 2,110 | 2,010 | 1,980 | 1,970
Spindle Revolution (min”)| 23,300 | 20,500 | 19,100 | 17,700 | 15,200 | 12,600 | 11,500 | 10,600 | 8,500
Stainless Steel 0.05DC x 0.05DC
Feed Rate (mm/min)| 3,150 | 2,880 | 2,660 | 2,500 | 2,370 | 2,190 | 2,060 | 1,970 | 1,920
Spindle Revolution (min”)| 23,300 | 20,500 | 19,100 | 17,700 | 15,200 | 12,600 | 11,500 | 10,600 | 8,500
30 ~ 38HRC 0.05DC x 0.05DC
S 5 Feed Rate (mm/min)| 3,150 | 2,880 | 2,660 | 2,500 | 2,370 | 2,190 | 2,060 | 1,970 | 1,920
P> Q
7 o
‘@ 3 Spindle Revolution (min”)| 20,900 | 18,500 | 17,200 | 15,900 | 13,700 | 11,300 | 10,400 | 9,500 | 7,700
S 38 ~ 45HRC 0.03DC x 0.03DC
g Feed Rate (mm/min)| 2,550 | 2,330 | 2,170 | 2,040 | 1,940 | 1,800 | 1,680 | 1,590 | 1,550
Copying 5
o Spindle Revolution (min”)| 18,600 | 16,400 | 15,300 | 14,200 | 12,200 | 10,000 | 9,200 | 8,500 | 6,800
45 ~ 55HRC 0.03DC x 0.03DC
Feed Rate (mm/min)| 2,060 | 1,850 | 1,700 | 1,600 | 1,520 | 1,410 | 1,320 | 1,230 | 1,190
= Spindle Revolution (min")| 18,600 | 16,400 | 15,300 | 14,200 | 12,200 | 10,000 | 9,200 | 8,500 | 6,800
& 45 ~ 55HRC 0.03DC x 0.03DC
3 Feed Rate (mm/min)| 2,060 | 1,850 | 1,700 | 1,600 | 1,520 | 1,410 | 1,320 | 1,230 | 1,190
©
.1'3 Spindle Revolution (min”) | 14,300 | 12,600 | 11,800 | 10,900 | 9,400 | 7,700 | 7,100 | 6,500 | 5,200
g 55 ~ 60HRC 0.03DC x 0.03DC
T Feed Rate (mm/min)| 1,230 | 1,130 | 1,030 | 980 930 850 800 780 760
* Machining with water soluble coolant is recommended for stainless steel.
Applications Workpiece Material  |Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm) 23 o4 o5 26 28 210 212
Spindle Revolution (min)| 13,300 10,000 8,000 6,600 5,000 4,000 3,300
Carbon Steel, Cast Iron 0.2DC x 0.3DC
(< 20HRC) -2 X 0.
Feed Rate (mm/min)| 600 870 840 850 1,400 1,200 990
Alloy Stool Spindle Revolution (min")| 10,600 8,000 6,400 5,300 4,000 3,200 2,700
s g‘éHng) 0.2DC x 0.3DC
% Feed Rate (mm/min)| 410 500 610 640 940 830 730
B Spindle Revolution (min”)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900
Prehardened Steel 2 voluton (mi')
0.1DC x 0.2DC
(30 ~ 45HRC) )
Lae] Feed Rate (mm/min)| 220 250 257 280 250 240 230
Copying Spindle Revolution (min")| 5,800 4,400 3,500 2,900 2,200 1,800 1,500
Stainless Steel 0.05DC x 0.1DC
Feed Rate (mm/min) 160 180 190 180 190 190 170

* Machining with water soluble coolant is recommended for stainless steel.
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Recommended Cutting Conditions -

Applications Workpiece Material | Application | Depth of Cut (ap x ae) (mm)|Outside Dia. DC (mm) 5 6 28 210 212 216 220
Spindle Revolution (min)| 9,400 7,900 5,900 4,700 3,900 2,900 2,400
Shouldering 1DC x 0.5DC
Feed Rate (mm/min)| 1,020 1,130 1,270 1,020 990 800 760
Low Carbon Steel
Spindle Revolution (min)| 8,600 7,200 5,400 4,300 3,600 2,700 2,200
Slotting 1DC
Feed Rate (mm/min)| 930 1,030 1,160 930 900 730 700
Spindle Revolution (min)| 5,700 4,800 3,600 2,900 2,400 1,800 1,400
Shouldering 1DC x 0.5DC
Feed Rate (mm/min)| 620 630 630 640 560 450 390
Stainless Steel
- Spindle Revolution (min)| 5,100 4,200 3,200 2,500 2,100 1,600 1,300
g Slotting 1DC
Feed Rate (mm/min) 550 610 570 550 500 400 350
L—lae Spindle Revolution (min)| 3,200 2,700 2,000 1,600 1,300 1,000 800
. Shouldering 1DC x 0.3DC
Shouldering X
Feed Rate (mm/min) 180 190 220 170 170 160 160
Titanium Alloys
Spindle Revolution (min)| 2,900 2,400 1,800 1,400 1,200 900 700
Slotting 0.5DC
Feed Rate (mm/min) 160 170 190 170 170 160 160
Spindle Revolution (min)| 1,700 1,400 1,000 800 700 500 400
Shouldering 1DC x 0.2DC
%I Feed Rate (mm/min) 70 80 100 80 90 90 80
Heat-resistant Alloys
Spindle Revolution (min”™)| 1,400 1,200 900 700 600 400 400
Slotting Slotting 0.5DC '
Feed Rate (mm/min) 60 70 80 80 80 80 70
Spindle Revolution (min)| 7,800 6,500 4,900 3,900 3,200 2,400 1,900
Shouldering 1DC x 0.4DC
Feed Rate (mm/min)| 840 930 1,050 840 820 660 630
Gray Cast Iron
Spindle Revolution (min)| 7,000 5,800 4,400 3,500 2,900 2,200 1,800
Slotting 1DC
Feed Rate (mm/min) 760 840 950 760 740 600 570
* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.
. 4H FSS, 5H FSS, 6H FSS, 7HFSS (Shouldering)
M 4HFSM, 5HFSM, 6HFSM, 7HFSM, 8HFSM (shouldering)
Applications Workpiece Material Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm) o1 22 o4 26 28 212
Spindle Revolution (min)| 20,700 20,000 11,100 7,400 5,600 3,700
Tool Steel (< 40HRC)
Prehardened Steel
1.5DC x 0.05DC  |Feed Rate (mm/min)| 910 1,750 2,000 2,900 2,930 2,930
(DC < @3)
1.5DC x 0.1DC ) o
Tool Steel, Heat Treated Steel (23 < DC) Spindle Revolution (min”)| 20,700 20,000 9,900 6,600 5,000 3,300
(40 ~ 45HRC)
Prehardened Steel Feed Rate (mm/min) 910 1,750 1,800 2,630 2,650 2,650
Spindle Revolution (min™)| 20,700 16,000 8,000 5,300 4,000 2,700
45 ~ 55HRC 1.5DC x 0.05DC
Feed Rate (mm/min) 910 1,400 1,400 2,100 2,100 2,100
Q|
©
5 Spindle Revolution (min™)| 20,700 12,000 6,000 4,000 3,000 2,000
% 55 ~ 60HRC
el 3 Feed Rate (mm/min) 640 730 740 1,100 1,100 1,100
Shouldering §
(] Spindle Revolution (min)| 20,700 11,100 5,600 3,700 2,800 1,900
o 60 ~ 65HRC 1.5DC x 0.02DC
= Feed Rate (mm/min) 550 600 600 880 880 880
Spindle Revolution (min)| 15,900 8,000 4,000 2,700 2,000 1,330
65 ~ 70HRC
Feed Rate (mm/min) 370 370 370 560 560 550

Slotting is not recommended.

* Above is even number flute condition. In case of Odd number flute, please take standard with increasing feed rate 15 ~ 20% condition.

B 3AFK (short)
) . o Depth of Cut (mm) | Outside Dia. DC (mm)| o3 04 25 26 o7 28 29 210 o1l 212 216
Workpiece Material | Applications
ap xae |gpinde Revolution (min')| 20,000 | 20,000 | 20,000 | 19,500 | 16,800 | 14,700 | 13,000 | 11,700 | 10,700 | 9,800 | 7,300
Shouldering |{1.5DC x 0.3DC 2,400 2,800 3,500 4,200 4,300 4,400 4,500 4,600 4,700 4,700 3,500
Aluminum Alloys Slotting 1DC ?ﬁfﬁ/gﬁ? 1,600 | 2,000 | 2,500 | 3,000 | 3,100 | 3,200 | 3,300 | 3,400 | 3,500 | 3,500 | 2,200
Plunge milling 1DC 350 350 350 350 350 350 350 350 350 350 350
Outside Dia. DC (mm) 23 o4 25 26 o7 28 29 210 o11 212 216
Workpiece Material | Applications g i )
ap Xa& I gsingle Revolution (min')| 20,000 | 19,900 | 15,900 | 13,200 | 11,300 | 9,900 | 8,800 | 7,900 | 7,200 | 6,600 | 4,900
Shouldering |1.5DC x 0.3DC 2,400 | 2,500 | 2,500 | 2,500 | 2,500 | 2,600 | 2,600 | 2,600 | 2,600 | 2,600 | 1,900
Aluminum Alloy R Feed Rate
Casting Slotting 1DC (mm/min) 1,300 | 1,700 | 1,700 | 1,700 | 1,700 | 1,700 | 1,700 | 1,700 | 1,700 | 1,800 | 1,300
Plunge milling 1DC 300 250 200 200 190 150 150 100 100 80 60
- Water soluble coolant is recommended.
- The cutting conditions should be adjusted based on the overhang of the tool and the machine or workpiece rigidity.
- Spindle revolution and feed rate should be adjusted by the same percentage.
- Pecking may be necessary if chips become clogged while plunge milling.
. 3AFK (Medium)
. . o Depth of Cut (mm) | Outside Dia. DC (mm)| 23 04 05 06 o7 08 29 210 o1 012 016
Workpiece Material | Applications .
ap xae | gpinge Revolution (min')| 20,000 | 20,000 | 19,000 | 16,000 | 13,500 | 12,000 | 10,500 | 9,500 | 8,500 | 8,000 | 6,000
Shouldering [2.5DC x 0.3DC 2,300 | 2,600 | 3,200 | 3,600 | 3,600 | 3,600 | 3,700 | 3,900 | 4,000 | 4,000 | 2,800
Aluminum Alloys Slotting 0.5DC 'z;?g/rﬁ:ﬁ:? 1,500 | 1,900 | 2,300 | 2,600 | 2,600 | 2,700 | 2,700 | 2,800 | 2,900 | 2,900 | 1,600
Plunge milling 0.5DC 300 300 300 300 300 300 300 300 300 300 300
Outside Dia. DC (mm) 23 o4 25 26 o7 28 29 210 o1 012 016
Workpiece Material | Applications st G
ap X a8 | spindle Revoluton (min')| 20,000 | 15,900 | 12,700 | 10,600 | 9,100 | 7,900 | 7,000 | 6,300 | 5,800 | 5,300 | 3,950
Shouldering {2.5DC x 0.3DC 2,300 2,200 2,000 2,000 2,000 2,000 2,000 2,000 2,100 2,100 1,500
Aluminum Alloy R Feed Rate
Casting Slotting 0.5DC (mm/min) 1,300 1,300 1,300 1,400 1,400 1,400 1,400 1,400 1,400 1,500 1,100
Plunge milling 0.5DC 300 200 150 160 160 120 120 80 80 60 50
- Water soluble coolant is recommended.
- The cutting conditions should be adjusted based on the overhang of the tool and the machine or workpiece rigidity.
- Spindle revolution and feed rate should be adjusted by the same percentage.
- Pecking may be necessary if chips become clogged while plunge milling.
Applications Workpiece Material | Application |Depth of Cut (ap x ae) (mm) |Outside Dia. DC (mm) 23 26 28 210 212 216 220
Shouldering
Spindle Revolution (min)| 34,000 | 17,000 | 13,000 | 10,200 | 8,500 6,400 5,100
\ Shouldering 1.5DC x 0.5DC
Q|
©
Feed Rate (mm/min)| 2,750 2,750 2,750 2,750 2,750 2,750 2,750
. ae
Slotting Aluminum Alloys
Spindle Revolution (min)| 26,500 | 13,000 | 9,800 8,000 6,600 5,000 4,000
_ Slotting 1DC
d
7 Feed Rate (mm/min)| 1,100 1,100 1,100 1,100 1,100 1,100 1,100
DC (mm)
Workpiece Material Cutting Conditions
28 210 212
e Spindle Revolution (min™) 6,000~10,000 4,800~8,000 4,000~6,600
Feed Rate (mm/rev) 0.05~0.08 0.05~0.08 0.05~0.08
DC (mm)
Workpiece Material Cutting Conditions
04.763 26.350 97.938
e Spindle Revolution (min™) 3,400~6,700 2,500~5,000 2,000~4,000
Feed Rate (mm/rev) 0.04~0.06 0.05~0.08 0.05~0.08

* The recommended cutting conditions are for Dry machining.

Adjust cutting conditions according to the machine rigidity, the workpiece rigidity and the overhang length.
Take sufficient measurement against the dust during machining.
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Recommended Cutting Conditions (Plunge milling) -

B 2ZDK-HP (Drilling Depth Short type) (Drilling Depth Regular type)

Drilling Depth Short:ap < 1.5DC Regular: ap < 2DC

Workpiece Material | Application O”ts"(j;g')a' DCl 51 |01.5| 02 |02.5| 03 |03.5| 04 |045| 05 | 06 | 08 | 010 | 012 | 014 | 016 | 018 | 020
Structural Steel Spindle Revolution (min")| 20,700 13,800 |11,150| 9,200 | 9,100 | 7,800 | 6,800 | 6,100 | 5,500 | 4,600 | 3,500 | 2,800 | 2,300 | 1,800 | 1,600 | 1,400 | 1,300
Carbon Steel Feed Rate (mm/min)| 350 | 350 | 430 | 430 | 520 | 520 | 520 | 520 | 520 | 520 | 520 | 520 | 520 | 480 | 480 | 480 | 480
Aloy Stecl Spindle Revolution (min”)| 17,500{11,700| 9,600 | 7,650 | 7,200 | 6,200 | 5,400 | 4,800 | 4,400 | 3,600 | 2,700 | 2,200 | 1,800 | 1,500 | 1,350 | 1,200 | 1,100

oy Steel
Feed Rate (mm/min)| 290 | 290 | 380 | 380 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 420 | 420 | 420 | 420
Prehardensd Steel l Spindle Revolution (min)| 9,600 | 6,400 | 5,570 | 4,460 | 3,900 | 3,400 | 2,900 | 2,600 | 2,300 | 1,900 | 1,500 | 1,200 | 1,000 | 850 | 750 | 650 | 600
(30 ~ 45HRC) Feed Rate (mm/min)| 120 | 120 | 170 | 170 | 210 | 210 | 210 | 210 | 210 | 210 | 210 | 210 | 210 | 200 | 200 | 200 | 200
Spindle Revolution (min)| 15,900 10,600 | 10,360/ 8,290 | 7,200 | 6,200 | 5,400 | 4,800 | 4,400 | 3,600 | 2,700 | 2,200 | 1,800 | 1,550 | 1,350 | 1,200 | 1,100
Nodular Cast Iron
Feed Rate (mm/min)| 220 | 250 | 390 | 390 | 390 | 390 | 390 | 390 | 390 | 390 | 390 | 390 | 390 | 360 | 360 | 360 | 360
Spindle Revolution (min)| 39,800 26,600 | 23,0001 18,500 17,800/ 15,200{13,100| 11,800|10,500 | 8,900 | 6,700 | 5,400 | 4,500 | 3,800 | 3,400 | 3,000 | 2,700
Aluminum Alloys Plunge milling
Feed Rate (mm/min)| 900 | 1,000 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270
Spindle Revolution (min")| 29,0001 19,200 | 17,5001 14,000|13,100{ 11,500 10,000/ 8,800 | 8,000 | 6,700 | 5,000 | 4,000 | 3,400 | 2,900 | 2,500 | 2,200 | 2,000
Aluminum Alloy Casting
Feed Rate (mm/min)| 550 | 550 | 820 | 820 | 820 | 820 | 820 | 820 | 820 | 820 | 820 | 820 | 820 | 820 | 820 | 820 | 820
NOT recommended for slotting
Short type Regular type
*This tool is specially designed for plunge milling and NOT recommended for slotting. o} 1 o}
- Coolant is recommended. Drilling Depth
1.5 xDC or less Drilling Depth

- Adjust cutting conditions to suit machine rigidity.
- Use chuck and machine with as high rigidity as possible.

- Pecking is recommended when drilling depth is 2D or over
- Stainless steel machining is NOT recommended.
- Cutting conditions adjustment is required when machining a slant surface, depending on the

slant angle. (Ref. to the right figure)

When workpiece slant angle is 30" or less, reduce the feed rate by 50%.
When workpiece slant angle is more than 30°, reduce the revolution by 70% and the feed rate by

30%.

Outside Dia. (DC)

2xDC orless

Outside Dia. (DC)

. 2ZDK-HP (Drilling Depth Short type Long shank)

Drilling Depth : ap < 1xD

Workpiece Material | Application O“'S"(ﬁg')a' DC 43 03.5 04 04.5 05 06 08 010 012
SivsuE] Ses Spindle Revolution (min)| 10,600 9,100 8,000 7,100 6,400 5,300 4,000 3,200 2,700
Carbon Steel Feed Rate (mm/min) 830 830 830 830 830 830 830 830 830
r— Spindle Revolution (min”) 9,500 8,200 7,200 6,400 5,700 4,800 3,600 2,900 2,400
oy Steel
Feed Rate (mm/min) 630 630 630 630 630 630 630 630 630
Prehardened Steel l Spindle Revolution (min)| 7,400 6,400 5,600 5,000 4,500 3,700 2,800 2,200 1,900
(30 ~ 45HRC) Feed Rate (nm/min)| 365 365 365 365 365 365 365 365 365
Spindle Revolution (min)l 9,600 8,200 7,200 6,400 5,700 4,800 3,600 2,900 2,400
Nodular Cast Iron
Feed Rate (mm/min) 475 475 475 475 475 475 475 475 475
. Spindle Revolution (min)] 12,700 10,900 9,600 8,500 7,600 6,400 4,800 3,800 3,200
Aluminum Alloys Plunge milling )
Feed Rate (mm/min) 1,050 1,050 1,050 1,050 1,050 1,050 1,050 1,050 1,050
Spindle Revolution (min)| 9,500 8,200 7,200 6,400 5,700 4,800 3,600 2,900 2,400
Aluminum Alloy Casting
Feed Rate (mm/min) 675 675 675 675 675 675 675 675 675
NOT recommended for slotting
Short type
*This tool is specially designed for plunge milling and NOT recommended for slotting. o} 1
- Coolant is recommended. ?glling(?ep}h
- Adjust cutting conditions to suit machine rigidity. S xDhoriess
- Use chuck and machine with as high rigidity as possible.
- Pecking is recommended when drilling depth is 2D or over.
- Stainless steel machining is NOT recommended.
- Cutting conditions adjustment is required when machining a slant surface, depending on the slant angle. (Ref. to the right figure) Outside Dia. (DC)
When workpiece slant angle is 30" or less, reduce the feed rate by 50%.
When workpiece slant angle is more than 30°, reduce the revolution by 70% and the feed rate by 30%.
. 2ZDK-HP-OH (Drilling Depth Regular type) Drilling Depth : ap < 3DC
Workpiece Material Application oms'((iriral)a' b 23 o4 25 26 28 210 212
Structural Steel Spindle Revolution (min)| 10,600 7,950 6,350 5,300 3,980 3,180 2,650
Carbon Steel Feed Rate (mm/min) 750 750 750 750 750 750 750
Spindle Revolution (min”) 9,550 7,160 5,730 4,770 3,580 2,860 2,390
Alloy Steel
Feed Rate (mm/min) 700 680 630 600 600 600 600
Prehardened Steel Spindle Revolution (min”) 5,300 3,980 3,180 2,650 1,990 1,590 1,330
(30 ~ 45HRC) Feed Rate (mm/min) 300 300 300 300 300 280 280
Spindle Revolution (min”) 7,430 5,570 5,100 4,240 3,180 2,550 2,120
Stainless Steel
Feed Rate (mm/min) 400 400 400 500 500 500 500
Spindle Revolution (min”) 9,550 7,160 5,730 4,770 3,580 2,860 2,390
Nodular Cast Iron
Feed Rate (mm/min) 580 580 500 500 500 450 450
Plunge milling —
Spindle Revolution (min”) 18,000 13,500 10,800 9,000 6,800 5,400 4,500
Aluminum Alloys
Feed Rate (mm/min) 1,270 1,270 1,270 1,270 1,270 1,270 1,270
Spindle Revolution (min”) 13,100 10,000 8,000 6,700 5,000 4,000 3,400
Aluminum Alloy Casting
Feed Rate (mm/min) 900 900 850 850 850 850 850
NOT recommended for slotting
Regular type

*This tool is specially designed for plunge milling and NOT recommended for slotting.

- Internal coolant is recommended.

- Adjust cutting conditions to suit machine rigidity.
- Use chuck and machine with as high rigidity as possible.
- Pecking is recommended when drilling depth is 2D or over.

- Cutting conditions adjustment is required when machining a slant surface, depending on the slant angle. (Ref. to the right figure)
When workpiece slant angle is 30" or less, reduce the feed rate by 50%.
When workpiece slant angle is more than 30°, reduce the revolution by 70% and the feed rate by 30%.

- If there is insufficient chip evacuation at the specified drill depth, it is recommended to peck or change cutting
conditions.

- Pre-drilling is recommended if cutting is unstable.

- Pre-drilling and pecking are recommended for stainless steel machining.

Al

Drilling Depth
2xDC orless

&

Outside Dia. (DC)
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Recommended Cutting Conditions (Plunge milling) -

Applications Workpiece Material Application | Outside Dia. DC (mm) ol 22 23 o4 25 26 28
Spindle Revolution (min')| 19,500 11,200 8,300 6,200 5,000 4,200 3,200
Structural Steel
Carbon Steel
Feed Rate (mm/min) 300 380 520 520 520 520 520
Spindle Revolution (min')| 19,000 10,000 7,200 5,400 4,400 3,600 2,700
Alloy Steel
Feed Rate (mm/min) 300 320 450 450 450 450 450
Spindle Revolution (min") | 16,000 8,000 3,900 2,900 2,300 1,900 1,500
Prehardened Steel
(30 ~ 45HRC)
Feed Rate (mm/min) 210 210 210 210 210 210 210
Plunge milling
Spindle Revolution (min") | 16,000 10,000 7,200 5,400 4,400 3,600 2,700
Nodular Cast Iron
- Feed Rate (mm/min) 200 300 390 390 390 390 390
Plunge milling
Spindle Revolution (min") | 20,000 20,000 17,800 13,100 10,500 8,900 6,700
Aluminum Alloys
Feed Rate (mm/min) 500 850 1,270 1,270 1,270 1,270 1,270
Spindle Revolution (min") | 20,000 20,000 13,100 10,000 8,000 6,700 5,000
Aluminum Alloy Casting
Feed Rate (mm/min) 450 750 820 820 820 820 820
Applications Workpiece Material Application | Outside Dia. DC (mm) 210 212 ol14 216 218 220
Spindle Revolution (min')| 2,500 2,100 1,800 1,600 1,400 1,300
Structural Steel
Carbon Steel
Feed Rate (mm/min) 450 450 450 450 450 450
Spindle Revolution (min')| 2,200 1,800 1,500 1,350 1,200 1,100
Alloy Steel
Feed Rate (mm/min) 400 400 400 400 400 400
Spindle Revolution (min)| 1,200 1,000 850 750 650 600
Prehardened Steel
(30 ~ 45HRC)
Feed Rate (mm/min) 190 190 190 190 190 190
Plunge milling
Spindle Revolution (min')| 2,200 1,800 1,550 1,350 1,200 1,100
Nodular Cast Iron
- Feed Rate (mm/min) 340 340 340 340 340 340
Plunge milling
Spindle Revolution (min')| 5,400 4,500 3,800 3,400 3,000 2,700
Aluminum Alloys
Feed Rate (mm/min)| 1,270 1,270 1,270 1,270 1,270 1,270
Spindle Revolution (min") |~ 4,000 3,400 2,900 2,500 2,200 2,000
Aluminum Alloy Casting
Feed Rate (mm/min) 820 820 820 820 820 820
NOT recommended for slotting Short type Regular type
* . . . . oy ] 9 9
This tool is specially designed for plunge milling and NOT recommended for slotting. Drilling Depth |
i 115 x DC or less Drilling Depth
- Coolant is recommended. :2xDC or less
- Adjust cutting conditions to suit machine rigidity.
- Use chuck and machine with as high rigidity as possible.
- Stainless steel machining is NOT recommended. ‘
- Cutting conditions adjustment is required when machining a slant surface, Outside Dia. (DC) | Outside Dia. (DC)

depending on the slant angle. (fig.1)
When workpiece slant angle is 30" or less, reduce the feed rate by 50%.

When workpiece slant angle is more than 30°, reduce the revolution by 70% and the feed rate by 30%.

Fig. 1
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