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FLAT C|Z}Q! &1

Applied flat design for inclined or curved
surfaces when counter boring and drilling

THZBHE, H504E - |5 BUC A2|=

FLAT DRILL

Price Satisfaction, performance Satisfaction - Multi functional Flat Drill Series

824 20°, Zo{Lt F HiS2!
Helix 20°, Excellnet chip emission !

A 25~30° QY E EFY MBI
Helix 25~30, Coolant hole type !
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L= &Hegu

Innovation of Counter Boring and Drilling !

ITE LiFrd A
180 BHe| &7 24!
Designed 180° flat cutting edge !
CeFot oAt o 78 #HS Z4t 7ks55H| gL,
Enable surface machining to a variety of materials.

Ft F2E] K2 U S| M3 |

Uniform counter boring and drilling are available !
AFZESH | ¢gtS flat EEI0 HA5H0, B0 2ot ZARIS F4 et Ch

Sharp gash designed for uiformity and short chip emission on the flat drill.

o =0 H
Improved flute design to be used more effectively !
&E AZIE 2fEHSHH flat EE 20| 52 TS YR| SIUELICY.
Designed shield edge on flat drill to minimizing dramatic cutting
flute breakage.

ZIHH = SL L O =] i
& Hll=0]| 80t H= & Z2U !
Wide chip pocket for excellent chip emission !
HAr 20| g5t B E LTt
Cutting chip are smoothly evacuated.

MEZ2 TISIN-R ZE= A& !
Applied new TISIN-R coating !

TISIN-R ZES %8510 LiOf2 &S £ O, E QI4H0|
FY0IMZ (built -up edge) & YA5H0] 27| flat £ 012 S
CHEZ JHHotRE L L.

Reinforced coating properties and restrained built-up edge to
enhance wear resistance of flat drill.

— o —
S1H20] 22 2HAY HE |
Applied high TRS fine WC grade !

flat 2O AIE A| 2B &2 F2{E HetS 2|48} St RELICE
Minimized sudden tool breakage when using the flat drill.




o) o] C 2l OF5 = gL
ofL1O| EZ £ CIeFst ItE Ibs!
Multiple processing is available with one drill !

J1Z0= =YD} C2IS 20| ALBSI0] HAZHOLE, SHELL YAL THZO 2 AjZH}
27 B3| chest ALY,

=2 b

Compared to traditional way, which uses end mill and drill separately, Flat drill as one-step processing
simplifies short machining time and tool management.

a8 &0 o

AR H#H ZHo| FH2EE =2fet at2|of 726 22 7h2E 2 JIIEE
Inclined surface Countering in curved surface Counterboring in intricate position CounterboringGuide hole

XX
] PU ¢ --

BAR EAH IO ZAIH ZHo 2E & g o itz
Inclined exit surface Curved exit surface  Through hole in curved surface Thin plate Half-hole
S0/t 2o n Y HEEZ| oh2 B0l 22 Y A E
Correction of eccentric hole  Blind hole for threading Overlapped holes
7t CYBC B0l Y sHHO| CYZ O 9 BB 73
More effective drilling than angle drill Complete flat surface machining is available with one drilling
© Drill hole depth @ Effective screw lengh 2FDR 2F Enamil

A A A A

\/

o] g AfHO| HH of]
Flat surfaceUneven surface

O E£2 29/ 707t 7|2 EE Z9| Z/0| 2Lt FA HAIEHICH.

Drill hole depth can be shorter than the conventional drill hole depth.
O c2 20| Zo[7t 7|Z £E2 52| Z/0[0fiA R& LIAFZOIZ}

ZIOfZLC.

Drill hole depth can be deeper than the conventional screw depth.
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Carbide 2 Flutes NC Spotting Dirill
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20.3~4

26~12 216

I

2d

HRc500(5te| 14, Z2|5tEZ, 314, 2 S TN 713
A2|ZA 28 (Si) 2[5t Lotz 40| @4gtL|Ch.
SIZIA EFOl DS 248510 MIE{Z 2HO10|| ZIBHEHLILY.
IEMH|REOR 51 42|, 0t3E §2| 75 & 7Hs-LCt
0|&At 1@%@3 ZHENSHO] CrfSHH|EeE U S0 TAY

o] ML JHs3H L},

Drills for various work materials, hardened steel, prehardened
steel, tool steel and cast iron.

Good wear resistance by Si-based PVD coating.

Optimum for centering with helix 2flutes.

Resin, plastic machining applicable witn coated or non coated endmill.
Applied fine WC grade optimized for various non-ferrous

and non-metallic work materials.

D Size D Tolerance
203~4 +0 ~-0.012mm
26~12 -0.01 ~ -0.025mm
216 -0.015 ~ -0.03mm
el mm

2SPO 003 090 040 2SPOC 003 090 040 3
2SPO 005 090 040 2SPOC 005 090 040 3
2SPO 008 090 040 2SPOC 008 090 040 0.8 90° 2.4 40 3
2SP0O 010090 050 2SPOC 010090 050 1 90° 3 50 3

2SPOC 010090 080 90° 3 80 3
2SP0O 010 120 050 2SPOC010 120 050 1 120° B 50 3
2SP0O 015090 050 2SPOC 015090 050 1.5 90° 4.5 50 3
2SP0 020 090 050 2SPOC 020 090 050 2 90° 6 50 3

2SPOC 020 090 080 2 90° 6 80 3
2SPO 020 120 050 2SPOC 020 120 050 2 120° 6 50 3
2SPO 030 090 050 2SPOC 030 090 050 3 90° 10 50 3
2SPO 030 120 050 2SPOC 030 120 050 B 120° 10 50 3
2SPO 030 090 100 2SPOC 030090 100 3 90° 10 100 3
2SP0O 030 120 100 2SPOC 030 120 100 3} 120° 10 100 3
2SPO 040 090 050 2SPOC 040 090 050 4 90° 12 50 4
2SPO 040 120 050 2SPOC 040 120 050 4 120° 12 50 4
2SPO 040 090 100 2SPOC 040090 100 4 90° 12 100 4
2SPO 040 120 100 2SPOC 040 120 100 4 120° 12 100 4
2SPO 060 090 070 2SPOC 060 090 070 6 90° 15 70 6
2SP0 060 120 070 2SPOC 060 120 070 6 120° 15 70 6
2SP0 060090 110 2SPOC 060090110 6 90° 15 110 6

2SPOC 060 090 150 6 90° 15 150 6
2SPO 060120110 2SPOC060 120110 6 120° 15 110 6
2SPO 080 090 080 2SPOC 080 090 080 8 90° 25 80 8

2SPOC 080090 150 8 90° 25 150 8
2SPO 080 120 080 2SPOC 080 120 080 8 120° 25 80 8
2SPO 100 090 090 2SPOC 100 090 090 10 90° 25 90 10
2SPO 100 120 090 2SPOC 100 120 090 10 120° 25 90 10
2SPO 100090 150 2SPOC 100090 150 10 90° 25 150 10
2SPO 100 120 150 2SPOC 100 120 150 10 120° 25 150 10
2SPO 120090 090 2SPOC 120090 090 12 90° 30 90 12
2SPO 120 120 090 2SPOC 120 120 090 12 120° 30 90 12
2SPO 120090 150 2SPOC 120090 150 12 90° 30 150 12
2SPO 120 120 150 2SPOC 120 120 150 12 120° 30 150 12
2SP0O 160090 110 2SPOC 160090 110 16 90° 35 110 16
2SP0 160120110 2SPOC 160120110 16 120° 35 110 16

| > daTooLs
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Carbide 2 Flutes Step Drill
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2STD 034 080 S06
2STD 034 120 S06
2STD 043 100 S08
2STD 043 150 S08
2STD 051 120 S08
2STD 051 180 S08
2STD 069 160 S10
2STD 069 240 S10
2STD 086 200 S12
2STD 086 300 S12
2STD 103 240S14
2STD 103360 S14

3.4
4.3
4.3
5.1
5.l
6.9
6.9
8.6
8.6
10.3
10.3

M4
M4
M5
M5
M6
M6
M8
M8
M10
M10
M12
M12

12
10
15
12
18
16
24
20
30
24
36

27
25
30
30
35
40
45
45
55
50
60

75
80
80
90
90
90
100
110
120
110
120

m2siEY, Wi, 28, u|¥EE JHE £

=22 Neia RS SAN 1R 4 s ) SR,
TISIN-R 25 X{2/5101 Chost mjAizh 7K3A) QA0 AEH| A7} oy
TAO| BT} SHELICH

E_l.OF%I- E'AI-XH O'-IO'-I()" 11.9.0' 7|-h3l'|_||:_|-'

Drills for pre-hardened steel, general steel, castiron and
non-ferrous alloy.

A multi-function drill that allows you to process both drilling and
chamfering.

TISIN-R coating reduces stress on the edge and improves the

surface of roughness of the workpiece.

It can be applied to various of workpieces.

D Size D Tolerance
23.4~5.1 +0 ~ -0.02mm
6.9~10.3 +0 ~ -0.025mm
o2l mm

www.jjtools.co.kr
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E m Carbide 2 Flutes Deburring Micro Drill W
USIE) =722 cioe otojz o ~—(

+ Y20|, 72, |8, AB.SHA, 3 7B £
HE 21230517 SI5t ABAE S SIS HAS ABESLIC
S22 Mol TADY HEfo] ST 9j7 B2 WISt BEd

hs E2Y A9t & 37|15 ISR

o
@ % ° P Drill for aluminium, copper, non-ferrous alloys,
- . L A.B.S and resin.

« Special drill head geometry designed to minimize burrs.
« Thedrill location and hole size are provided to prevent drill
walking in the center of the workpiece during drilling.

B

oo

D Size D Tolerance
u 257 [ 2rme v
379P el mm
2DED 0015 009 S03 0.15 3 2DED 008 040 S03 4 3
2DED 0015018 S03 0.15 3 2DED 008 080 S03 8 3
2DED 0016 009 S03 0.16 0.9 40 3 2DED 0085 040 S03 0.85 4 40 3
2DED 0016 018 S03 0.16 1.8 40 3 2DED 0085 080 S03 0.85 8 40 3
2DED 0017 009 S03 0.17 0.9 40 3 2DED 009 040 S03 0.9 4 40 3
2DED 0017 018 SO3 0.17 1.8 40 3 2DED 009 080 S03 0.9 8 40 3
2DED 0018 0105 S03 0.18 1.05 40 3 2DED 0095 040 S03 0.95 4 40 3
2DED 0018 021 S03 0.18 2.1 40 3 2DED 0095 080 S03 0.95 8 40 3
2DED 0019 0105 S03 0.19 1.05 40 3 2DED 010 050 S03 1 5 40 3
2DED 0019 021 S03 0.19 2.1 40 3 2DED 010 100 S03 1 10 40 3
2DED 002 012 S03 0.2 1.2 40 3 2DED 011 050 S03 1.1 5 40 3
2DED 002 024 S03 0.2 2.4 40 3 2DED 011 100 S03 1.1 10 40 3
2DED 0021 012 S03 0.21 1.2 40 3 2DED 012 050 S03 1.2 5 40 3
2DED 0021 024 S03 0.21 24 40 3 2DED 012 100 S03 1.2 10 40 3
2DED 0022 013 S03 0.22 1.3 40 3 2DED 013 050 S03 1.3 5 40 3
2DED 0022 026 S03 0.22 2.6 40 3 2DED 013 100 S03 1.3 10 40 3
2DED 0023013 S03 0.23 1.3 40 3 2DED 014 050 S03 1.4 5 40 3
2DED 0023 026 S03 0.23 2.6 40 3 2DED 014 100 S03 1.4 10 40 3
2DED 0024 013 S03 0.24 1.3 40 3 2DED 015075 S03 1.5 7.5 45 3
2DED 0024 026 S03 0.24 2.6 40 3 2DED 015 150 S03 1.5 15 45 3
2DED 0025 015 S03 0.25 1.5 40 3 2DED 016 075 S03 1.6 7.5 45 3
2DED 0025 030 S03 0.25 3 40 3 2DED 016 150 S03 1.6 15 45 3
2DED 0026 015 S03 0.26 1.5 40 3 2DED 017 075 S03 1.7 7.5 45 3
2DED 0026 030 S03 0.26 3 40 3 2DED 017 150 S03 1.7 15 45 3
2DED 0027 015 S03 0.27 1.5 40 3 2DED 018 075 S03 1.8 7.5 45 3
2DED 0027 030 S03 0.27 3 40 3 2DED 018 150 S03 1.8 15 45 3
2DED 0028 0165 S03 0.28 1.65 40 3 2DED 019075 S03 1.9 7.5 45 3
2DED 0028 033 S03 0.28 3.3 40 3 2DED 019 150 S03 1.9 15 45 3
2DED 0029 0165 S03 0.29 1.65 40 3 2DED 020 110 S03 2 11 50 3
2DED 0029 033 S03 0.29 3.3 40 3 2DED 020 220 S03 2 22 50 3
2DED 003 025 S03 0.3 2.5 40 3 2DED 021 110 S03 2.1 1" 50 3
2DED 003 050 S03 0.3 5 40 3 2DED 021 220 S03 2.1 22 50 3
2DED 0035 025 S03 0.35 2.5 40 3 2DED 022 110 S03 2.2 11 50 3
2DED 0035 050 S03 0.35 5 40 3 2DED 022 220 S03 2.2 22 50 3
2DED 004 030 S03 0.4 3 40 3 2DED 023110 S03 2.3 11 50 3
2DED 004 060 S03 0.4 6 40 3 2DED 023 220 S03 2.3 22 50 3
2DED 0045 030 S03 0.45 3 40 3 2DED 024 110 S03 2.4 1" 50 3
2DED 0045 060 S03 0.45 6 40 3 2DED 024 220 S03 2.4 22 50 3
2DED 005 030 S03 0.5 3 40 3 2DED 025110 S03 2.5 11 50 3
2DED 005 060 S03 0.5 6 40 3 2DED 025 220 S03 2.5 22 50 3
;ﬂ 2DED 0055 030 S03 0.55 3 40 3 2DED 026 110 S03 2.6 1 50 3
n 2DED 0055 060 S03 0.55 6 40 3 2DED 026 220 S03 2.6 22 50 3
i 2DED 006 035 S03 0.6 3.5 40 3 2DED 027 125 S03 2.7 125 | 50 3
% 2DED 006 070 S03 0.6 7 40 3 2DED 027 250 S03 2.7 25 50 3
= 2DED 0065 035 S03 0.65 3.5 40 3 2DED 028 125 S03 2.8 12.5 50 3
= 2DED 0065 070 S03 0.65 7 40 3 2DED 028 250 S03 2.8 25 50 3
2DED 007 040 S03 0.7 4 40 3 2DED 029 125 S03 2.9 125 | 50 3
2DED 007 080 S03 0.7 8 40 3 2DED 029 250 S03 2.9 25 50 3
2DED 0075 040 S03 0.75 4 40 3 2DED 030 125 S03 3 12.5 50 3
2DED 0075 080 S03 0.75 8 40 3 2DED 030 250 S03 3 25 50 3

06 | < wToos



w@ Carbide 2 Flutes Deburring Micro Drill W
- 2F 2 04 00|32 £ #

o2l mm

2DED 035 175 S04 3.5 175 | 75 4
2DED 035 350 S04 3.5 35 75 4
2DED 040 200 S04 4 20 85 4
2DED 040 400 S04 4 40 85 4
2DED 045 210 S06 4.5 21 85 6
2DED 045 420 S06 4.5 42 85 6
2DED 050 225 S06 5 225 90 6
2DED 050 450 S06 5 45 90 6
2DED 055 225 S06 5.5 225 95 6
2DED 055 450 S06 5.5 45 95 6
2DED 060 250 S06 6 25 100 6
2DED 060 500 S06 6 50 100 6

T7Ya Lvid
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Carbide 2 Flutes, Multi-Processing Flat Drill W
2F 2/ thls EH EE #

L

hs

PP S————

HRCS00[3, T25E2, B3, 23, Y205 7138 B £
RSt E3E(QIO 2 Chofl AR D8 S0 et A5S HRBLIC,
205 Y22 8 AEiEI0! Lok 4750/ b SABLICE

BIS 2 QA B 243 225} BILIC

TISIN-R ZEIO 2 L{E X3t LiotR 40| 24, 21 S+HE A

Flat drill for material below HRc 50, pre-hardened steel,
alloy steel, cast iron and aluminum.

rgl
ol
=

+ With flat type of end face, excellent performance drilling is available to

a variety of inclined and curved surfaces.

Chip emission is great and stable drilling is available with 20 degree
helix design.

Minimize burrs during penetration drilling.

+ Increased tool life by applying TISIN-R coating with great heat and

wear resistance.

el mm

2FDR 002 009 S03 3 2FDR 044 189 S06 6
2FDR 0025011 S03 0 25 3 2FDR 045 194 S06 1 9 4 6
2FDR 003 013 S03 0.3 1 .2 1.3 50 3 2FDR 046 198 S06 4.6 18.4 19.8 60 6
2FDR 0035 015 S03 0.35 1.4 1.5 50 3 2FDR 047 202 S06 4.7 18.8 | 20.2 | 60 6
2FDR 004 017 SO3 0.4 1.6 1.7 50 3 2FDR 048 206 S06 4.8 19.2 | 20.6 60 6
2FDR 0045 019 S03 0.45 1.8 1.9 50 3 2FDR 049 211 S06 4.9 19.6 | 21.1 60 6
2FDR 005 022 S03 0.5 2 2.2 50 3 2FDR 050 215 S06 5 20 21.5 | 60 6
2FDR 0055 024 S03 0.55 2.2 24 50 3 2FDR 051 219 S06 5.1 204 | 219 60 6
2FDR 006 026 SO3 0.6 2.4 2.6 50 3 2FDR 052 224 S06 5.2 20.8 224 | 60 6
2FDR 0065 028 S03 0.65 2.6 2.8 50 3 2FDR 053 228 S06 5.3 21.2 | 228 60 6
2FDR 007 030 S03 0.7 2.8 3 50 3 2FDR 054 232 S06 54 216 | 232 60 6
2FDR 0075 032 S03 0.75 3 3.2 50 3 2FDR 055 237 S06 5.5 22 237 | 60 6
2FDR 008 034 S03 0.8 3.2 3.4 50 3 2FDR 056 241 S06 5.6 224 | 241 60 6
2FDR 0085 037 S03 0.85 3.4 3.7 50 3 2FDR 057 245 S06 57 | 228 245 60 6
2FDR 009 039 S03 0.9 3.6 3.9 50 3 2FDR 058 249 S06 5.8 23.2 | 249 60 6
2FDR 0095 041 S03 0.95 3.8 4.1 50 3 2FDR 059 254 S06 59 | 236 254 60 6
2FDR 010 043 S03 1 4 4.3 50 3 2FDR 060 258 S06 6 24 25.8 | 60 6
2FDR 011 047 SO3 1.1 4.4 4.7 50 3 2FDR 061 262 S08 6.1 244 | 262 | 70 8
2FDR012 052 S03 1.2 4.8 5.2 50 3 2FDR 062 267 S08 6.2 248 | 26.7 | 70 8
2FDR 013 056 S03 1.3 5.2 5.6 50 3 2FDR 063 271 S08 6.3 25.2 | 271 70 8
2FDR 014 060 S03 1.4 5.6 6 50 3 2FDR 064 275 S08 6.4 256 | 275 | 70 8
2FDR 015 065 S03 1.5 6 6.5 50 3 2FDR 065 280 S08 6.5 26 28 70 8
2FDR 016 069 S03 1.6 6.4 6.9 50 3 2FDR 066 284 S08 6.6 264 | 284 | 70 8
2FDR 017 073 S03 1.7 6.8 7.3 50 3 2FDR 067 288 S08 6.7 268 288 70 8
2FDR018 077 SO3 1.8 7.2 7.7 50 3 2FDR 068 292 S08 6.8 27.2 292 | 70 8
2FDR 019 082 S03 1.9 7.6 8.2 50 3 2FDR 069 297 S08 6.9 276 | 29.7 70 8
2FDR 020 086 S04 2 8 8.6 50 4 2FDR 070 301 S08 7 28 301 70 8
2FDR 021 090 S04 2.1 8.4 9 50 4 2FDR 071 305 S08 7.1 284 | 305 | 70 8
2FDR 022 095 S04 2.2 8.8 9.5 50 4 2FDR 072 310 S08 7.2 28.8 31 70 8
2FDR 023 099 S04 2.3 9.2 9.9 50 4 2FDR 073 314 S08 73 292 314 70 8
2FDR 024 103 S04 2.4 9.6 10.3 50 4 2FDR 074 318 S08 7.4 29.6 | 318 | 70 8
2FDR 025 108 S04 2.5 10 | 108 @ 50 4 2FDR 075 323 S08 7.5 30 323 70 8
2FDR 026 112 S04 2.6 104 112 | 50 4 2FDR 076 327 S08 7.6 304 | 327 | 70 8
2FDR 027 116 S04 2.7 10.8 11.6 @ 50 4 2FDR 077 331 S08 7.7 30.8 331 | 70 8
2FDR 028 120 S04 2.8 11.2 12 50 4 2FDR 078 335 S08 7.8 31.2 1 335 | 70 8
2FDR 029 125 S04 2.9 1.6 125 50 4 2FDR 079 340 S08 7.9 31.6 34 70 8
2FDR 030 129 S06 3 12 12.9 50 6 2FDR 080 344 S08 8 32 344 | 70 8
2FDR 031 133 S06 3.1 124 133 | 50 6 2FDR 081 348 S10 8.1 324 348 | 80 | 10
2FDR 032 138 S06 3.2 128 138 | 50 6 2FDR 082 353 S10 8.2 328 353 | 80 10
2FDR 033 142 S06 3.3 13.2  14.2 50 6 2FDR 083 357 S10 8.3 33.2 357 80 10
2FDR 034 146 S06 3.4 13.6 146 @ 50 6 2FDR 084 361 S10 84 | 336 361 80 | 10
2FDR 035 151 S06 3.5 14 15.1 50 6 2FDR 085 366 S10 8.5 34 36.6 80 10
2FDR 036 155 S06 3.6 14.4 155 50 6 2FDR 086 370 S10 8.6 344 37 80 10
2FDR 037 159 S06 3.7 148 159 50 6 2FDR 087 374 S10 8.7 348 374 | 80 | 10
2FDR 038 163 S06 3.8 152 1163 50 6 2FDR 088 378 S10 8.8 352 378 | 80 10
2FDR 039 168 S06 3.9 156 168 @ 50 6 2FDR 089 383 S10 8.9 356 383 80 | 10
2FDR 040 172 S06 4 16 17.2 50 6 2FDR 090 387 S10 9 36 38.7 80 10
2FDR 041 176 S06 4.1 164 176 60 6 2FDR 091 391 S10 9.1 36.4 | 39.1 80 10
2FDR 042 181 S06 4.2 16.8 | 18.1 60 6 2FDR 092 396 S10 9.2 36.8 396 80 10
2FDR 043 185 S06 4.3 17.2 185 | 60 6 2FDR 093 400 S10 9.3 37.2 40 80 10
| > daTooLs



| Carbide 2 Flutes, Multi-Processing Flat

2728/ Pl5

= 21
=sXEE

o

o2l mm

2FDR 094 404 S10
2FDR 095 409 S10
2FDR096 413S10
2FDR 097 417 S10
2FDR 098 421 S10
2FDR 099 426 S10
2FDR100430S10
2FDR 101 434 512
2FDR 102 439512
2FDR 103 443512
2FDR 104 447 S12
2FDR 105 452 512
2FDR 106 456 S12
2FDR 107 460 S12
2FDR 108 464 512
2FDR 109 469 512
2FDR 110473512
2FDR 111 477 S12
2FDR 112482512
2FDR 113 486 S12
2FDR 114490 512
2FDR 115495 512
2FDR 116 499 S12
2FDR 117 503 S12
2FDR 118 507 S12
2FDR 119512512
2FDR 120516 S12
2FDR 121520514
2FDR 122525514
2FDR 123529514
2FDR 124533514
2FDR 125538514
2FDR 126 542514
2FDR 127 546 S14
2FDR 128 550 S14
2FDR 129 555514
2FDR 130559 514
2FDR 131563514
2FDR 132568 S14
2FDR 133572514
2FDR 134576 S14
2FDR 135581S14
2FDR 136 585514
2FDR 137 589 514
2FDR 138593 S14
2FDR 139598 514
2FDR 140 602 S14
2FDR 141 606 S16
2FDR 142611516
2FDR 143615 S16

9.6
9.7
9.8
9.9
10

10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9
1

1.1
11.2
11.3
11.4
11.5
11.6
1.7
11.8
11.9
12

12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9
13

13.1
13.2
13,3
13.4
13.5
13.6
13.7
13.8
13.9
14
14.1
14.2
14.3

38.4
38.8
39.2
39.6
40
40.4
40.8
4.2
41.6
42
42.4
42.8
43.2
43.6
44
44.4
44.8
45.2
45.6
46
46.4
46.8
47.2
47.6
48
48.4
48.8
49.2
49.6
50
50.4
50.8
51.2
51.6
52
52.4
52.8
53.2
53.6
54
54.4
54.8
55.2
55.6
56
56.4
56.8
57.2

40 9
41.3
41.7
42.1
42.6
43
43.4
43.9
44.3
44.7
45.2
45.6
46
46.4
46.9
47.3
47.7
48.2
48.6
49
49.5
49.9
50.3
50.7
51.2
51.6
52
52.5
52.9
53.3
53.8
54.2
54.6
55
55.5
55.9
56.3
56.8
57.2
57.6
58.1
58.5
58.9
59.3
59.8
60.2
60.6
61.1
61.5

80
80
80
80
80
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
105
105
105

10
10
10
10
10
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
16
16
16

FDR 144619516
2FDR 145624516
2FDR 146 628 S16
2FDR 147 632516
2FDR 148 636 S16
2FDR 149 641 516
2FDR 150 645 S16
2FDR 151 649 S16
2FDR 152 654 S16
2FDR 153 658 S16
2FDR 154 662 S16
2FDR 155 667 S16
2FDR 156 671516
2FDR 157 675 S16
2FDR 158 679 S16
2FDR 159 684 S16
2FDR 160 688 S16
2FDR 165710518
2FDR 170731518
2FDR 175753518
2FDR 180 774518
2FDR 185796 S20
2FDR 190817 S20
2FDR 195 839 S20
2FDR 200 860 S20

14.4
14.5
14.6
14.7
14.8
14.9
15
15.1
15.2
15.3
15.4
15.5
15.6
15.7
15.8
15.9
16
16.5
17
17.5
18
18.5
19
19.5
20

58.4
58.8
59.2
59.6
60
60.4
60.8
61.2
61.6
62
62.4
62.8
63.2
63.6
64
66
68
70
72
74
76
78
80

62 4
62.8
63.2
63.6
64.1
64.5
64.9
65.4
65.8
66.2
66.7
67.1
67.5
67.9
68.4
68.8
71

73.1
75.3
77.4
79.6
81.7
83.9
86

105
105
105
105
105
105
115
115
115
115
115
115
115
115
115
115
125
125
125
125
135
135
145
145

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
18
18
18
18
20
20
20
20
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Carbide 2 Flutes, Multi-Processing Flat Drill with Long Shank W
2 LF = = 21
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« Flat drill for material below HRc 50, pre-hardened steel,

alloy steel, cast iron and aluminum.
+ With flat type of end face, excellent performance drilling is available to

a variety of inclined and curved surfaces.
+ Chip emission is great and stable drilling is available with 20 degree

helix design.
200 CUTTING +Minimize burrs during penetration drilling.
-r|sm R Olemncs veixange | DATA + Increased tool life by applying TISIN-R coating with great heat and
wear resistance.

2FDRL 030 300 S06 6 2FDRL 084 672 S10
2FDRL 031 310 S06 12 4 1 00 6 2FDRL 085 680 S10 130
2FDRL 032 320 S06 3.2 12.8 32 100 6 2FDRL 086 688 S10 8.6 34.4 68.8 130 1 0
2FDRL 033 330 S06 33 132 | 33 100 6 2FDRL 087 696 S10 8.7 348 69.6 130 10
2FDRL 034 340 S06 3.4 13.6 34 100 6 2FDRL 088 704 S10 8.8 352 704 | 130 10
2FDRL 035 350 S06 3.5 14 35 100 6 2FDRL 089712510 8.9 356 71.2 | 130 10
2FDRL 036 360 S06 3.6 144 36 100 6 2FDRL 090 720 S10 9 36 72 130 | 10
2FDRL 037 370 S06 3.7 148 37 100 6 2FDRL 091 728 S10 9.1 364 728 | 130 10
2FDRL 038 380 S06 3.8 15.2 38 100 6 2FDRL 092736 S10 9.2 36.8 736 | 130 10
2FDRL 039 390 S06 39 156 39 100 6 2FDRL 093 744 510 9.3 37.2 744 130 10
2FDRL 040 400 S06 4 16 40 100 | 6 2FDRL 094 752 510 9.4 376 752 | 130 10
2FDRL 041 410 S06 4.1 164 41 100 6 2FDRL 095760 S10 9.5 38 76 130 | 10
2FDRL 042 420 S06 4.2 16.8 42 100 | 6 2FDRL 096 768 S10 9.6 384 768 130 10
2FDRL 043 430 S06 4.3 17.2 | 43 100 6 2FDRL 097 776 S10 9.7 388 77.6 130 10
2FDRL 044 440 S06 4.4 176 44 100 6 2FDRL 098 784 S10 9.8 39.2 784 | 130 10
2FDRL 045 450 S06 4.5 18 45 100 6 2FDRL 099792 510 9.9 39.6  79.2 | 130 10
2FDRL 046 460 S06 4.6 184 | 46 100 | 6 2FDRL 100 800 S10 10 40 80 130 | 10
2FDRL 047 470 S06 4.7 188 47 100 6 2FDRL 101 808 S12 10.1 | 404 80.8 @ 150 | 12
2FDRL 048 480 S06 4.8 19.2 48 100 6 2FDRL 102816 512 10.2 | 40.8 81.6 | 150 | 12
2FDRL 049 490 S06 4.9 19.6 | 49 100 6 2FDRL 103 824 512 10.3 | 412 824 150 @ 12
2FDRL 050 500 S06 5 20 50 100 6 2FDRL 104 832 512 104 | 416 832 150 | 12
2FDRL 051 510 S06 5.1 204 | 51 110 6 2FDRL 105840 512 10.5 42 84 150 | 12
2FDRL 052 520 S06 5.2 20.8 52 110 | 6 2FDRL 106 848 S12 10.6 | 424 848 150 | 12
2FDRL 053 530 S06 5.3 21.2 | 53 110 6 2FDRL 107 856 S12 10.7 | 428 856 @ 150 @ 12
2FDRL 054 540 S06 54 | 216 54 110 6 2FDRL 108 864 S12 10.8 | 432 864 150 | 12
2FDRL 055 550 S06 5.5 22 55 110 6 2FDRL 109 872 512 10.9 | 436 872 150 @ 12
2FDRL 056 560 S06 5.6 22.4 | 56 110 6 2FDRL 110880 512 1" 44 88 150 | 12
2FDRL 057 570 S06 5.7 228 | 57 110 6 2FDRL 111888 512 1.1 | 444 888 150 | 12
2FDRL 058 580 S06 5.8 23.2 | 58 110 | 6 2FDRL 112896 S12 11.2 | 448 89.6 @ 150 | 12
2FDRL 059 590 S06 5.9 236 | 59 110 | 6 2FDRL 113904 S12 11.3 | 452 904 150 | 12
2FDRL 060 480 S06 6 24 48 110 6 2FDRL 114912512 11.4 | 456 91.2 150 | 12
2FDRL 061 488 S08 6.1 244 488 | 120 8 2FDRL 115920 512 11.5 46 92 150 | 12
2FDRL 062 496 S08 6.2 248 496 | 120 8 2FDRL 116 928 S12 11.6 | 464 928 150 | 12
2FDRL 063 504 S08 6.3 252 504 120 8 2FDRL 117 936 S12 11.7 | 468 936 150 12
2FDRL 064 512 S08 64 | 256 | 51.2 120 8 2FDRL 118944 512 11.8 | 472 944 150 | 12
2FDRL 065 520 S08 6.5 26 52 120 8 2FDRL 119952 512 11.9 | 476 952 150 12
2FDRL 066 528 S08 6.6 264 | 528 | 120 8 2FDRL 120 960 S12 12 48 96 150 | 12
2FDRL 067 536 S08 6.7 268 536 120 8 2FDRL 1251000 S14 12.5 50 100 | 180 | 14
2FDRL 068 544 S08 6.8 27.2 544 | 120 | 8 2FDRL 130 1040 S14 13 52 104 | 180 | 14
2FDRL 069 552 S08 6.9 276 | 55.2 | 120 8 2FDRL 1351080 S14 13.5 54 108 | 180 | 14
2FDRL 070 560 S08 7 28 56 120 8 2FDRL 1401120514 14 56 112 | 180 | 14
2FDRL 071 568 S08 7.1 284 568 120 8 2FDRL 1451160 S16 14.5 58 116 = 200 16
2FDRL 072 576 SO8 7.2 288 576 | 120 8 2FDRL 150 1200 S16 15 60 120 | 200 | 16
2FDRL 073 584 S08 7.3 29.2 584 | 120 8 2FDRL 1551240516 15.5 62 124 | 200 16
m 2FDRL 074 592 S08 74 | 296 592 120 8 2FDRL 160 1280 S16 16 64 128 200 | 16
N 2FDRL 075 600 S08 7.5 30 60 120 8 2FDRL 1651320518 16.5 66 132 | 220 18
o 2FDRL 076 608 S08 7.6 304 1 608 | 120 @8 2FDRL 1701360 S18 17 68 136 | 220 | 18
% 2FDRL 077 616 S08 7.7 308 61.6 | 120 8 2FDRL 1751400 S18 17.5 70 140 | 220 18
= 2FDRL 078 624 S08 7.8 31.2 1 624 | 120 8 2FDRL 180 1440 S18 18 72 144 | 220 | 18
= 2FDRL 079 632 S08 7.9 316 1 632 120 8 2FDRL 185 1480 S20 18.5 74 148 | 250 | 20
2FDRL 080 640 S08 8 32 64 120 8 2FDRL 190 1520 S20 19 76 152 | 250 | 20
2FDRL 081 648 S10 8.1 324 | 648 130 10 2FDRL 195 1560 S20 19.5 78 156 = 250 @ 20
2FDRL 082 656 S10 8.2 328 | 65.6 | 130 | 10 2FDRL 200 1600 S20 20 80 160 | 250 | 20
2FDRL 083 664 S10 8.3 33.2 664 | 130 | 10
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2 Flutes, Multi-Processing Flat Drill with Oil Hole
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Flat drill for material below HRc 50, pre-hardened steel,
alloy steel, castiron and aluminum.

With double margin of side flute and coolant hole, high speed drilling
is available to a variety of inclined and curved surfaces.

Chip emission is great and stable drilling is available with between 24
to 30 degree helix design.

Minimize burrs during penetration drilling.

Increased tool life by applying TISIN-R coating with great heat and
wear resistance.

o2l mm

2FDRW 030 165 S04 1 3 5 4
2FDRW 031 170 S04 4
2FDRW 032 174 S04 3.2 14.4 1 7.4 60 4
2FDRW 033 179 S04 3.3 149 179 60 4
2FDRW 034 183 S04 34 153 183 | 60 4
2FDRW 035 188 S04 3.5 15.8 188 | 60 4
2FDRW 036 192 S04 3.6 16.2  19.2 | 60 4
2FDRW 037 197 S04 3.7 16.7 19.7 @ 60 4
2FDRW 038 201 S04 3.8 17.1 2041 60 4
2FDRW 039 206 S04 3.9 17.6 | 20.6 @ 60 4
2FDRW 040 210 S06 4 18 21 60 6
2FDRW 041 215 S06 4.1 185 215 70 6
2FDRW 042 219 S06 4.2 189 219 | 70 6
2FDRW 043 224 S06 4.3 19.4 224 70 6
2FDRW 044 228 S06 4.4 19.8 228 | 70 6
2FDRW 045 233 S06 4.5 20.3 1 233 70 6
2FDRW 046 237 S06 4.6 20.7 | 237 | 70 6
2FDRW 047 242 S06 4.7 21.2 1 242 70 6
2FDRW 048 246 S06 48 | 216 246 @ 70 6
2FDRW 049 251 S06 4.9 221 | 251 | 70 6
2FDRW 050 255 S06 5 225 | 255 | 70 6
2FDRW 051 260 S06 5.1 23 26 70 6
2FDRW 052 264 S06 5.2 234 264 | 70 6
2FDRW 053 269 S06 5.3 239 1269 70 6
2FDRW 054 273 S06 54 243 | 273 | 70 6
2FDRW 055 278 S06 5.5 248 278 70 6
2FDRW 056 282 S06 5.6 252 1282 | 70 6
2FDRW 057 287 S06 5.7 257 287 70 6
2FDRW 058 291 S06 58 | 26.1 | 291 | 70 6
2FDRW 059 296 S06 5.9 266 296 70 6
2FDRW 060 300 S06 6 27 30 70 6
2FDRW 061 305 S08 6.1 27.5 | 305 80 8
2FDRW 062 309 S08 6.2 279 | 309 | 80 8
2FDRW 063 314 S08 6.3 284 314 80 8
2FDRW 064 318 S08 6.4 | 288 318 80 8
2FDRW 065 323 S08 6.5 293 323 80 8
2FDRW 066 327 S08 6.6 29.7 | 32.7 | 80 8
2FDRW 067 332 S08 6.7 30.2 332 80 8
2FDRW 068 336 S08 6.8 | 30.6 336 80 8
2FDRW 069 341 S08 6.9 31.1 | 341 80 8
2FDRW 070 345 S08 7 31,5 | 345 | 80 8
2FDRW 071 350 S08 7.1 32 35 80 8
2FDRW 072 354 S08 7.2 324 | 354 | 80 8
2FDRW 073 359 S08 7.3 329 359 80 8
2FDRW 074 363 S08 7.4 | 333 363 80 8
2FDRW 075 368 S08 7.5 33.8 368 80 8
2FDRW 076 372 S08 7.6 342 1 37.2 | 80 8
2FDRW 077 377 S08 7.7 347 | 37.7 80 8
2FDRW 078 381 S08 78 | 351 381 80 8
2FDRW 079 386 S08 7.9 356 386 80 8

2FDRW 080 390 S08

2FDRW 081 395510 36 5 39 5

2FDRW 082 399 510 8.2 36.9 399 90 10
2FDRW 083404 510 8.3 37.4 404 90 | 10
2FDRW 084 408 S10 84 | 378 408 90 10
2FDRW 085413510 8.5 383 | 413 | 90 | 10
2FDRW 086 417 S10 8.6 387 417 90 |10
2FDRW 087 422 510 8.7 39.2 422 90 |10
2FDRW 088 426 S10 8.8 39.6 426 90 | 10
2FDRW 089431 510 8.9 | 40.1 | 431 9 10
2FDRW 090435510 9 40.5 435 | 90 | 10
2FDRW 091 440510 9.1 41 44 90 | 10
2FDRW 092 444 510 9.2 414 444 | 90 | 10
2FDRW 093449 510 93 419 449 9 10
2FDRW 094 453510 9.4 | 423 | 453 90 | 10
2FDRW 095458 510 95 | 428 458 90 | 10
2FDRW 096 462 S10 9.6 | 432 462 90 |10
2FDRW 097 467 S10 9.7 43.7 467 | 90 | 10
2FDRW 098 471 S10 9.8 | 441 | 4741 9 | 10
2FDRW 099 476 S10 99 446 476 90 | 10
2FDRW 100480510 10 45 48 9 | 10
2FDRW 101 485 512 10.1 | 455 485 100 12
2FDRW 102 489 512 10.2 | 459 489 100 | 12
2FDRW 103494 512 10.3 | 464 494 100 @ 12
2FDRW 104 498 512 10.4 | 46.8 498 100 12
2FDRW 105503 S12 10.5 | 473 503 100 | 12
2FDRW 106 507 S12 10.6 | 47.7 50.7 | 100 | 12
2FDRW 107 512 512 10.7 | 482 51.2 100 | 12
2FDRW 108 516 S12 10.8 | 486 51.6 100 | 12
2FDRW 109 521 S12 10.9 | 49.1 521 100 | 12
2FDRW 110525 S12 1 49.5 | 525 | 100 | 12
2FDRW 111530 512 1.1 50 53 110 | 12
2FDRW 112534 512 11.2 | 504 534 110 | 12
2FDRW 113539 512 11.3 | 509 539 110 12
2FDRW 114 543 512 1.4 | 51.3 543 110 12
2FDRW 115548 512 115 | 51.8 548 110 12
2FDRW 116 552 512 11.6 | 522 552 110 | 12
2FDRW 117 557 S12 1.7 | 527 557 110 12
2FDRW 118 561 512 11.8 | 53.1  56.1 110 | 12
2FDRW 119566 S12 11.9 | 536 566 110 12
2FDRW 120570 512 12 54 57 110 | 12
2FDRW 125593 514 125 | 563 593 120 14
2FDRW 130615514 13 585 | 61.5 120 14
2FDRW 135638 S14 135 | 608 638 120 14
2FDRW 140 660 S14 14 63 66 120 | 14
2FDRW 145683 S16 145 | 653 683 130 16
2FDRW 150705516 15 67.5 | 70.5 130 | 16
2FDRW 155728 516 155 | 69.8 728 130 16
2FDRW 160 750 S16 16 72 75 130 | 16
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1
L ‘ + Flat drill for material below HRc 50, pre-hardened steel,

alloy steel, cast iron and aluminum.

+ With double margin of side flute and coolant hole, high speed drilling
is available to a variety of inclined and curved surfaces.

+ Chip emission is great and stable drilling is available with between
2410 30 degree helix design.

+ Minimize burrs during penetration drilling.

- + Increased tool life by applying TISIN-R coating with great heat and
1 CUTTING wear resistance.
TISIN R 0.e,ence He,ﬁg.e DATA

re
ol

FRELICE

381P el mm
2FDRLW 030 231 S04 20.1 2FDRLW 080 566 S08
2FDRLW 031 238 S04 20.8 23 8 2FDRLW 081 573 S10 54 3 57 3 1 10

2FDRLW 032 244 S04 3.2 21.4 | 244 70
2FDRLW 033 251 S04 33 221 251 70
2FDRLW 034 258 S04 34 | 228 258 70
2FDRLW 035 265 S04 35 235 265 70
2FDRLW 036 271 S04 36 | 241 271 70
2FDRLW 037 278 S04 3.7 248 278 | 70
2FDRLW 038 285 S04 38 | 255 285 70
2FDRLW 039 291 S04 39 261 291 70
2FDRLW 040 298 S06 4 268 | 298 | 70
2FDRLW 041 305 S06 4.1 27.5 1 305 | 85
2FDRLW 042 311 S06 4.2 28.1 | 31.1 | 85
2FDRLW 043 318 S06 43 | 288 318 85
2FDRLW 044 325 S06 44 | 295 325 | 85
2FDRLW 045 332 S06 45 | 302 332 85
2FDRLW 046 338 S06 46 | 308 338 | 85
2FDRLW 047 345 S06 4.7 31.5 | 345 | 85
2FDRLW 048 352 S06 48 | 322 352 85
2FDRLW 049 358 S06 49 | 328 358 85
2FDRLW 050 365 S06 5 335 365 | 85
2FDRLW 051 372 S06 5.1 342 372 | 85
2FDRLW 052 378 S06 5.2 348 | 378 | 85
2FDRLW 053 385 S06 53 | 355 385 85
2FDRLW 054 392 S06 54 | 36.2 392 85
2FDRLW 055 399 S06 55 | 369 399 85
2FDRLW 056 405 S06 56 | 375 405 85
2FDRLW 057 412 S06 5.7 38.2 412 | 85
2FDRLW 058 419 S06 58 389 419 85
2FDRLW 059 425 S06 59 | 395 425 85
2FDRLW 060 432 S06 6 40.2 | 432 | 85
2FDRLW 061 439 S08 6.1 40.9 | 439 100
2FDRLW 062 445 S08 6.2 | 415 | 445 | 100
2FDRLW 063 452 S08 6.3 | 422 | 452 100
2FDRLW 064 459 S08 6.4 | 429 | 459 | 100
2FDRLW 065 466 S08 6.5 | 43.6 | 46.6 100
2FDRLW 066 472 S08 6.6 | 442 | 47.2 | 100
2FDRLW 067 479 S08 6.7 449 479 | 100
2FDRLW 068 486 S08 6.8 | 45.6 | 48.6 | 100
2FDRLW 069 492 S08 6.9 | 46.2 | 49.2 100
2FDRLW 070 499 S08 7 46.9 | 49.9 100
2FDRLW 071 506 S08 7.1 47.6 | 50.6 = 100
2FDRLW 072 512 S08 7.2 | 482 51.2 100
2FDRLW 073 519 S08 7.3 | 489 519 100
2FDRLW 074 526 S08 7.4 | 496 526 100
2FDRLW 075 533 S08 7.5 | 503 533 100
2FDRLW 076 539 S08 76 | 509 539 100
2FDRLW 077 546 S08 7.7 51.6 | 54.6 100
2FDRLW 078 553 S08 78 | 523 553 100
2FDRLW 079 559 S08 79 | 529 559 100

2FDRLW 082579 S10 8.2 549 | 579 110 1 0
2FDRLW 083 586 S10 83 556 | 586 110 | 10
2FDRLW 084 593 S10 84 563 | 593 110 | 10
2FDRLW 085 600 S10 8.5 57 60 110 | 10
2FDRLW 086 606 S10 86 | 576 | 60.6 110 | 10
2FDRLW 087 613 S10 87 583  61.3 110 10
2FDRLW 088 620 S10 8.8 59 62 110 | 10
2FDRLW 089 626 S10 89 596 | 626 110 | 10
2FDRLW 090 633 S10 9 60.3 | 63.3 110 | 10
2FDRLW 091 640 S10 9.1 61 64 | 110 10
2FDRLW 092 646 S10 9.2 616 | 646 110 | 10
2FDRLW 093 653 S10 93 623 | 653 110 | 10
2FDRLW 094 660 S10 9.4 63 66 110 | 10
2FDRLW 095 667 S10 95 | 637 | 66.7 110 | 10
2FDRLW 096 673 S10 96 | 643 | 67.3 110 | 10
2FDRLW 097 680 S10 9.7 65 68 110 | 10
2FDRLW 098 687 S10 9.8 | 657 | 687 110 | 10
2FDRLW 099 693 S10 99 663 | 693 110 10
2FDRLW 100700 S10 10 67 70 110 | 10
2FDRLW 101 707 S12 10.1 | 67.7 | 70.7 125 | 12
2FDRLW 102713512 10.2 | 683  71.3 | 125 | 12
2FDRLW 103720 S12 10.3 69 72 125 | 12
2FDRLW 104 727 S12 104 | 69.7 | 727 125 | 12
2FDRLW 105734 512 105 | 704 734 125 12
2FDRLW 106 740 S12 10.6 71 74 125 | 12
2FDRLW 107 747 S12 10.7 | 71.7 747 | 125 12
2FDRLW 108 754 512 108 | 724 754 | 125 | 12
2FDRLW 109 760 S12 10.9 73 76 125 | 12
2FDRLW 110767 S12 " 73.7 | 767 125 | 12
2FDRLW 111774 512 1M1 | 744 774 135 | 12
2FDRLW 112780 S12 1.2 75 78 135 | 12
2FDRLW 113787 S12 1.3 | 757 787 135 12
2FDRLW 114794 512 1.4 | 764 794 135 | 12
2FDRLW 115801 S12 1.5 | 771 80.1 135 12
2FDRLW 116 807 S12 1.6 | 77.7  80.7 | 135 | 12
2FDRLW 117 814 512 1.7 | 784 814 135 12
2FDRLW 118 821 512 1.8 | 79.1 821 135 | 12
2FDRLW 119827 S12 1.9 | 79.7 827 135 12
2FDRLW 120834 512 12 80.4 | 834 135 | 12
2FDRLW 125 868 S14 125 | 838 868 140 14
2FDRLW 130901 S14 13 87.1 | 90.1 140 14
2FDRLW 135935 S14 135 | 905 935 140 14
2FDRLW 140 968 S14 14 93.8 | 96.8 140 14
2FDRLW 145 1002 S16 145 | 97.2 100.2 160 @ 16
2FDRLW 150 1035516 15 100.5 [103.5 160 | 16
2FDRLW 1551069 S16 15.5 1103.9 106.9 160 @ 16
2FDRLW 160 1102 S16 16 107.2 | 110.2 | 160 | 16
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1 PCD End Mill

CUtting Condition + RPM:rev./min « Feed : mm/min
LA Viateril Ve FEED RATE (f2)
ateria :
h D 2~3mm 4 ~6mm 7~11mm 12 ~ 20mm
AL-alloy Si (1% 150 ~ 6,000 0.007 ~ 0.05 0.02 ~ 0.150 0.02~0.20 0.04~0.3
AL-alloy Si (12% 150 ~ 4,000 0.007 ~ 0.05 0.02 ~ 0.150 0.02 ~0.20 0.04~0.3
AL-alloy Si)12% 150 ~ 2,000 0.007 ~ 0.05 0.02 ~ 0.150 0.02 ~0.20 0.04~0.3
Magnesium alloy 150 ~ 6,000 0.007 ~ 0.05 0.02 ~ 0.150 0.02 ~ 0.20 0.04~0.3
Cooper alloy 150 ~ 5,000 0.007 ~ 0.05 0.02 ~ 0.150 0.02 ~0.20 0.04~0.3
Brass ally 150 ~ 5,001 0.007 ~ 0.05 0.02 ~ 0.150 0.02 ~0.20 0.04~0.3
GFRP 150 ~ 3,000 0.007 ~ 0.05 0.02 ~ 0.150 0.02 ~0.20 0.04~0.3
CFRP 150 ~ 4,000 0.007 ~ 0.05 0.02 ~ 0.150 0.02 ~ 0.20 0.04~0.3
Graphite 150 ~ 3,000 0.007 ~ 0.05 0.02 ~ 0.150 0.02 ~ 0.20 0.04~0.3
| 2 SP 0 Cutting Condition « RPM : ev./min - Feed : mm/min
AR 128/ ©4Z/ 34 &3Z/ =elstE 8%/ 222
Material SS/SC/FC SCM / NAK / HPM SKD
4L Hardness ~200HB 20~ 30HRC 30~ 40HRC
QI outside Diameter HMEE (/) 015 (f) EMLE (/O oI5 (f) HALL (V/O) 0lEE (f)
21 23,800 500 2,000 400 19.100 380
22 12,000 700 10,350 400 9.550 380
23 8,000 800 6,900 550 6.400 510
24 5,900 800 5,200 620 4.800 570
26 3,980 700 3,450 550 3.180 510
28 3,000 600 2,600 520 2.400 480
210 2,400 580 2,070 500 2.000 460
212 2,000 560 1,720 480 1.600 450
216 1,500 500 1,300 400 1.200 380
I 25 TD Cuttlng Condltlon «RPM:miri ! « Feed : mm/min
ay  TESUEAY/ERE  H3Y/mASy  3wy/ANAZ SER 23 AHAZ HELEE olmg
Ma?erial SS/SC/FC SCM / NAK / HPM SKD FCD SUS304 A7075 inconel
~200HB 20 ~30HRC 30 ~ 40HRC
A WMAE  O8%  FNAE  O)8¥  HMNAE  O8¥  ENAER  0d%  ENAE  04F  BMAE 08T ENAE  0fs¥
Diameter  V/C f v/C f v/C f viC f v/C f v/C f v/C f
234 | 60~100 01~02 | 60~100 0.1~02 | 20~60 0.05~0.1 | 40~70 0.07~02 | 20~60 0.05~0.2 | 80~120 0.1~02 | 10~30 0.05~0.15
243 | 60~100 0.1~02 | 60~100 0.1~02 | 20~60 0.05~0.1 | 40~70 0.07~02 | 20~60 0.05~0.2 | 80~120 0.1~02 | 10~30 0.05~0.15
%51 | 60~100 0.1~02 | 60~100 0.1~02 | 20~60 0.05~0.1 | 40~70 0.07~02 | 20~60 0.05~0.2 | 80~120 0.1~02 | 10~30 0.05~0.15
26.9 60~100 0.15~0.3 60~100 0.15~0.3 20~60 0.08~0.2 40~70 0.1~0.2 20~60 0.1~0.2 | 80~120 0.15~0.2 10~30 0.05~0.15
286 | 60~100 0.15~03 | 60~100 0.15~0.3 | 20~60 0.08~02 | 40~70 0.1~02 | 20~60 0.1~02 | 80~120 0.15~02 | 10~30 0.05~0.15
2103 | 60~100 02~04 | 60~100 02~04 | 20~60 0.1~02 | 40~70 02~04 | 20~60 0.15~0.3 | 80~120 02~04 | 10~30 0.1~02
| 2 DE D Cutting Condition « RPM: ev. min « Feed : mm/rmin
DA Materid %205 &= Aluminum Alloys 22| Resin
212 Diameter RPM 05 (f) RPM 053 (f)
20.1~0.3 25,000 0.001 ~ 0.003 22,000 0.001 ~ 0.003
20.3~0.5 20,000 0.005 ~ 0.02 22,000 0.005 ~ 0.01
20.5~0.8 18,000 0.01~0.03 15,000 0.01~0.03
20.8~1 15,000 0.02 ~ 0.04 13,000 0.02 ~ 0.05
21~1.5 12,000 0.03 ~ 0.05 8,000 0.02 ~ 0.05
215~2 9,000 0.03 ~ 0.05 6,000 0.02 ~ 0.05
22~3 7,000 0.03 ~0.05 4,500 0.05
23~4 3,500 0.03 ~ 0.05 3,200 0.05
g4~5 2,800 0.03 ~ 0.05 2,500 0.05
35~6 2,200 0.03 ~ 0.05 2,000 0.05
o 230|211 20| Z2 SA7|A A LURLICH (91 05 AFBA| 21E 518 22| 3umO|L 2A.)
« 7H3H Yure g LI
o A7 HAZRAS B 20|02, M IIEA| 7+ B, 7HS B, A8 7| Aol whet 2AMZ QY Fhch
o RUABTII|AQ 2|) ATE 425 2Ip5HALEH Y A 0| WABHI ATIE £20 0|4 SES H|ZHOE 2 SHAQ.

* Use a machine with low vibration and good rigidity (&1 or less, the vibration tolerance management should be within 3um).
* Using shrink-fit chuck is recommeded.
¢ Use this table for your reference. Adjust the parameters depending on your machining geometry, machining purpose and CNC.
* If the table over the maximum RPM and feed of your machine, or found red heat on the material, adjust RPM and feed in the same proportion.
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[ 2F DR Cutting Condition < RPM it 1 « Feed : mm/imin

gay  TERBEANEAY  mIWmNNER  3w/wNZ 1453 Hefezy AdHAZ HELELE HELELEEE
Material SS/SC/FC SCM / NAK / HPM SKD Hardened steels FCD SUS304 A7075 AC/ADC
~200HB 20 ~30HRC 30 ~ 40HRC 40 ~ 50HRC
P A OBAE  EM4 OBAE  HHS OA4E  HHL OAAE WA OBAE  HEA OBAE WA OBAE M4 Os4E
Diameter RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
20.2 33000 35 29500 40 16500 25 14000 15 29500 30 16200 15 59500 130 55000 110
20.3 31500 55 25000 40 15500 30 12500 15 26500 35 15300 15 59000 200 52500 120
20.4 27500 75 23800 50 14500 35 11500 20 23200 40 14500 20 58500 230 50000 165
20.5 25800 85 22000 60 13200 40 11000 25 21500 45 13200 20 58300 280 48500 190
20.6 24600 115 20500 85 12000 55 10000 25 20000 60 12000 25 55000 320 45000 230
20.7 22500 135 19500 115 11000 70 9000 30 18500 90 11500 30 51000 400 41000 280
20.8 21000 180 18000 150 10500 80 8000 35 17000 120 10000 35 46000 500 35000 330
20.9 20500 240 16800 190 9500 95 7500 35 16000 145 9850 40 43000 630 31500 380
21 19500 300 16000 230 9450 110 6800 35 15700 180 9600 50 40000 710 27500 430
22 12000 340 10000 290 5800 150 4100 60 10000 230 - - 24500 750 18000 510
23 8000 410 7100 330 3800 165 2700 70 7100 280 - - 18000 950 13000 650
24 6100 425 5200 380 2700 170 2100 80 5250 300 - - 13000 1000 10000 680
25 4900 425 4200 280 2350 175 1650 80 4250 300 - - 10000 1000 7800 680
26 4150 425 3550 330 1800 175 1350 80 3550 300 = = 8600 1000 6500 680
28 3100 430 2700 350 1500 175 1000 80 2700 300 - - 6500 1000 4850 680
210 2600 430 2200 360 1100 175 850 80 2000 300 - - 5200 1000 3850 680
212 2100 430 1750 360 950 175 630 80 1800 310 = - 4300 1000 3300 680
218 1600 430 1400 360 750 175 520 80 1350 310 - - 3300 1000 2550 680
220 1250 430 1100 360 600 175 430 80 1000 310 - - 2600 1000 2000 680
o HAZAE YRE 8 HAR AB0| MM YLICE HARE ABSHA| US4l MM K5 20% E0 AFBSHIAIR.
+ CERO Z0|7H 21 Z0| 28fLt 11 O[SHUM, RS 2Z2| 26} 014 7153= A FA5HA| ¥ELICH

ABOI|A EZZ A(SUS304, 316 55) 47 1.9m er10|ora|@;Argom 2.
ZAF E2 IS, ZA 220 TI2H(RA 274) ZHBHEAIR. ZAZH0| 30 O3 T
2A210] 30 O[4H W, SIS 70% Ofsh, T=E30% O[3t2 ZOIAIS.

B 71380 2L A DAL,
44 2748 717 2H0ILt BB Ao Tt ZBHAL.

% 50% I_I-zAIA|2.

Use the water soluble cutting oil. In case if you do not use water soluble cutting oil, reduce the RPM and the feed by 20%.

Drilling for the depth of 2 x Dc or Less than 2 x Dc is recommended.

For stainless drilling, we recommend that the tool diameter is 1.9mm or less.

If you use for inclined angle as slope drilling, reduce the feed by 50% for inclined angle less than 30°, and reduce below 70% of the RPM
and 30% of the feed for inclined angle over 30°.

Do not use for side milling.

Change cutting conditions depending on work variables; rigidity of machine, work clamp or material shape.

I 2FDRL Cutting Condition «RPM:miri ! « Feed : mm/min

may  R8YELY/ERY 237 /massy B TIECL LS 2353 EEHER ez0js 33
Material SS/SC/FC SCM / NAK / HPM SKD Hardened steels FCD A7075
~200HB 20 ~30HRC 30 ~ 40HRC 40 ~ 50HRC

33 s Old4E HHe  Ojs4E s olg4E e ojs4E s op4s s Old4E

Diameter RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
23 11000 800 9500 580 7500 320 5000 220 9300 400 13000 1000
24 8000 800 7200 580 5600 320 4100 220 7300 400 10000 1000
25 6500 800 5550 580 4500 320 3300 220 6000 400 7800 1000
26 5500 810 4800 590 3550 320 2700 220 5000 400 6600 1000
28 4100 810 3600 590 2850 320 2000 220 3800 400 4650 1050
210 3300 810 3000 590 2350 320 1650 220 3000 410 3900 1050
212 2750 820 2450 600 2000 320 1480 220 2480 410 3250 1050
216 2100 820 1800 600 1550 330 1000 220 1850 410 2450 1100
220 1650 820 1550 600 1250 330 850 220 1550 410 2000 1100

o HAZAR ARE £8E BAR AB0| A YLIC HARE ABSHA| %2 Al, 3|31 0[EEEE 20% E0] ALESHIAIR.

+ S 2ot Aol 24 0|or7r S BAZAEE ABHIAIL.

o AHQIZA A0l AFESEA| OHYAIR. AH|QIZ|A AR0ll= 2FDRW 22 2FDRLW AFE S S AFLICH

o B IIS80 2= AESIA| DAL,

o A ZAST|H ZHO|LE ST HEfO M2t 2ATHIAIR.

Use the water soluble cutting oil. In case if you do not use water soluble cutting oil, reduce the RPM and the feed by 20%.
Use the cutting parameters for the depth of 2 x Dc or less.

Do not use for stainless material. We recommend using 2FDRW or 2FDRLW for stainless material.

Do not use for side milling.

Change cutting conditions depending on work variables; rigidity of machine, work clamp or material shape.

14 | < woos



ZFDR W(3D) Cutting Condition

«RPM:miri ! « Feed : mm/min

oAy F28L/HAZ 57 §32/22s e 282/932Z 173=Z HErd 3 Al AZ Y205 &S
Material SS/SC/FC SCM / NAK / HPM SKD Hardened steels FCD SUS304 A7075
~200HB 20 ~30HRC 30 ~ 40HRC 40 ~ 50HRC
24 S+ 0S4 A+ 0S4 3+ OIS 4R 3+ OIS 4R 3+ OIS 4R s OIS 4K S+ 0S4
Diameter RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
21 16000 120 13000 70 9500 40 8000 40 13000 50 1000 20 22500 200
215 10000 130 8500 80 6500 40 5300 40 9000 50 6500 20 15000 200
22 9500 150 8000 95 5500 50 4800 50 8000 70 6500 35 13000 230
225 12000 450 9500 300 9600 200 5800 120 9500 220 8800 210 13000 650
23 12500 900 10000 600 7500 300 6500 270 10000 450 10000 600 14500 1200
24 9500 930 8000 620 5500 300 4800 270 8000 450 8000 600 12000 1200
25 7500 930 6500 620 4500 300 3800 270 6300 460 6300 620 9000 1200
26 6500 950 5400 630 3700 330 3200 280 5400 470 5500 620 7500 1300
28 4800 950 4000 630 2900 330 2500 280 4000 470 4000 620 5600 1300
210 3800 950 3300 630 2450 330 2000 280 3200 470 3300 620 4500 1300
212 3300 950 2800 630 2000 330 1600 280 2800 470 2900 620 3900 1300
216 2500 950 2000 630 1500 330 1300 280 2000 470 2000 620 2800 1300
o WA AR ARE SBE HAF AB0| MAH|YLICH HAQE AHBSHA| 2 Al, 8143 £ 25 20% E0{ AFBSHIAIR.
+ E2 70|z 3xDcE E7(A| DA 2. [ Ui Ei7H 2R e 22, WYY WAS ARBSHIAIR.
© AB[OIHIA ATOIE BEY UAS ABIHAIR,
;MU 2A2010c- 05DC OIS AR
¢ EHIISE 5HA| IHYAL .
o HAZA 7|71I 7“&10ILF—Z‘E=.“E AEHO]| 2} ZAHTHHA2.
* Use the water soluble cutting oil. In case if you do not use water soluble cutting oil, reduce the RPM and the feed by 20%.
* Do not over the drilling depth of 3 x Dc. If the state of chip emission is not good enough, use peck drilling method.
* For the stainless material, use peck drilling method.
* Peckdrill interval is recommended between 0.1 Dcto 0.5 Dc.
* Side milling is not possible.
¢ Change cutting conditions depending on work variables; rigidity of machine, work clamp or material shape.
| 2F DRL W(SD) Cutting Condition < RPM : mir ] « Feed : mm/min
oAy 12824 315 a3z /=2EES F82/2422 13sZ Sl 23 AdiAZ Y20|E &3
Material SS/SC/FC SCM / NAK / HPM SKD Hardened steels FCD SUS304 A7075
~200HB 20 ~30HRC 30 ~ 40HRC 40 ~ 50HRC
17 B4 OSAE  HEA OB4E  HHE OBAE WS OFAE  HEA OB4E  HH OBAE WS OdaE
Diameter RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
g1 19000 200 16000 100 10000 50 10000 45 15000 75 13000 60 25000 230
215 13000 200 10000 100 7600 50 6500 45 10000 75 8500 60 17000 230
g2 10000 300 9500 200 6800 95 5600 70 9500 120 8000 100 14500 400
325 13000 700 10000 350 7000 180 5800 150 10000 250 9500 300 15500 850
73 15000 1250 10000 600 7300 300 6500 270 10000 460 10000 600 17000 1350
24 11000 1300 8000 600 5500 300 4800 270 8000 460 8000 620 14000 1400
g5 9000 1300 6400 600 4500 300 3800 270 6500 460 6500 620 10000 1400
26 7500 1350 5300 630 3700 320 3200 280 5300 480 5300 630 9500 1500
28 5600 1350 4000 630 2800 320 2500 280 4000 480 4000 630 6500 1500
210 4500 1350 3200 630 2300 320 2000 280 3200 480 3300 630 5100 1600
212 3700 1350 2800 630 2000 320 1700 280 2900 480 2800 630 4300 1600
216 2850 1350 2100 630 1500 320 1300 280 2100 480 2100 630 3300 1600
o WA AR ARE 2BY HMF AE0| MAH|YLICH HAQE ABSHA| %2 Al, 8141 £E5 20% E0{ AESHIAIR.
+ 2710/ 5xDCE 717 DHIAIQ. A HS MEI7E 37 U8 39, MDY WAS ABSHIAIL.
© ABQIZA A0 HEY HAS ABSHINIC.

HEY 2H420.1Dc ~ 0.5Dc A0S HARILIC
EH IS8 2E AFESHA| DMAIR.
HA ZAS 7|H 20| ST HEfO]l 2t ZHSHAIR.

Use the water soluble cutting oil. In case if you do not use water soluble cutting oil, reduce the RPM and the feed by 20%.
Do not over the drilling depth of 5 x Dc. If the state of chip emission is not good enough, use peck drilling method.

For the stainless material, use peck drilling method.

Peck drill interval is recommended between 0.1 Dc to 0.5 Dc.

Side milling is not possible.

Change cutting conditions depending on work variables; rigidity of machine, work clamp or material shape.
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MK

EL’E g.:-" #QIAI'?," Note for flat drill

ot AAZ HZ 5HFe] EZ2 | Flat and inclined surface drilling with one tool !

3xD 20| 0|&e| E 7tEE flafiM= 7|2 710| =2 EEE S AZELICt
Guide hole drilling is recommended for hole over 3D depth.

I1xD

&

M Z 7FE Flat surface hole drilling

B,
i( |

BAHE IS
Inclined surface hole drilling

1

I3 Chamfering

.
> JJToOLS

oM £ 718 Drilling for flat surface

3D OJY: EEO| 2F BtF2| 710|E £ 2I0| 7t&S HE5HH, pitch gl= 021
LiRoh= HEE(G83) & FHRILICE
3D O[5t : ZAF0] 25101, &2 210]2] 20f= &/E20]2 &4 (G73) 22 7t&

AlZts HHEE £ AELICh

AH|QIA £2H2| 7|2 & Z7FEAI0= 2FDRW AlZS HEELICY.

Over 3D : Peak drilling cycle (G83) is recommended to divide short pitch values several times to
drill down to the same length as the tool diameter.

Under 3D : In the case of small diameter, the chip break drilling cycle (G73) has excellent cutting
power, which reduce processing time.

For the stainless material, guild hole drilling is recommended with 2FDRW.

ZAAIH & 7k8 Drilling for inclined surface

3D 0|4 7tEe ZR0ll=, EZ2| A1 OtF2| 7I0|E & ZI0| 7}8-S HEFetLCt.
(ex. 210, ae=10)
BAHH EZIZ0l CEN X F AtE0| 27+5510, 2FDR= #H& et C

o« AH|QIE A £29] 7|2 Z 7ISAI0fl= 2FDRW AES HEFefLict.

BAR HO| 7ISAI0fl= D EL =S S0{FHAIL.

Guide hole drilling is recommended when the depth of drilling is over 3D. (ex. #10, ae=10)
For drilling to the inclined surface, drilling with CEN is not possible. 2FDR is recommended.
In case drilling to a stainless material, guild hole drilling is recommended with 2FDRW.

For drilling to the inclined surface, reduce feed.

#mE Chamfering
ATAJOfl= £ XZ=r} 2 2H0| CEN HIEQE BiZ| A2lg 2250,
o Flof E2E S IeHH EHA(Z|off EELCE (IR 21 CEN 25 &R)

The surface treatment is great with drilling after the chamfering, and using a larger diameter
of the CEN tool than hole diameter is recommended.
(Refer to CEN series on the main catalog)

o o5l =X
o0 CYYS Y5 2 BAZA

Recommended cutting condition on slope drilling

20 Uy s 0l 4=
Position Cutting Speed Feed
24T : §|u Hig 220158 0S4k Hg
Angle Ve(m/min) RPM Rate fz (mm/min) Rate
0° 82 2600 100% 0.08 430 100%
20° 82 2600 100% 0.04 209 50%
35° 55 1752 70% 0.03 112 40%
50° 55 1752 70% 0.02 84 30%
70° 55 1752 70% 0.015 53 20%

S45C EZ 10mm Z]& Cutting condition criteria of 10mm for S45C material.
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