 NAGO s-7-%

Exclusive Tool Design Concept

"’

NBNE BEEG

Hard-to-machine materials possible
Ideal flute shape for smooth chip evacuation
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=] NACO #-7-% - 5

NACO®R3 #HIRBEMMERE  SMEFIRA IO UIRKREE -
BMERETEE  BEREASS -

NACO series cutting tool, its smart design on flutes and edges created the perfect milling,
let chip evacuation smoothly which benefit tools long life-cycle and give it a solution on
broken of the cutting edges efficiently.

T EFIEZET New Patent Design

r:0.005~0.015

EMRELEECINACOR IO
NACO's cutting edge was produced
via brand-new grinding process

BREELEEZMBEIOOBE
Tool shape was produced by other tool maker
through conventional grinding process

ARBERENRERE - FHEMWDORELZE - NACO#HRT)

HRfttmERHRT)  BERRAREZINIAE - BREEMN2AS
ZIERSA -

With excellent surface quality and well-down radius tolerance control,
NACO series cutting tool provide the best milling quality with very
high-class accuracy and increase up over 200% tool life in comparison
to conventional tools.

1
I
™
(N
()

0
=
=]
+

+0.01

B R 1535
Radius accuracy of competitor tool
(+/-0.05 mm)

e
NACO & 7-% -3l F@‘

w
<
=1

T

NACO ZJORE A ZE
NACO accuracy of LI HSING
(+/-0.01 mm)

+0.05
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E[ 2NACO-A-B-C

\ g
K NACO #tJ) 2 7] NAco 2Fiutes Square End Mills 0 g
3 v = 5
2% NS Jlo |52
52 A ok
{i% — {1 % [
5 . L | i 3
S %2
=7 — =
< E @ iR R 8 | R | BER | 2 R | M & | 8 &
NACO E"B % CODE d L 41 L D d1
e . 2NACO-0020B | 0.2 0.4 - 50 4 - iy
o B ERRE |78 |7 E|BRE |2 E| M E| B & 2NACO-0030B | 0.3 0.6 - 50 4 - Bg
EL CODE d ¢ 4 L D d1 — — 3L g
270 - - 2NACO-0040B | 0.4 0.8 50 4 0%
e = — == =
ST eRCTnaEg - ) 2NACO-0050B | 0.5 1 — 50 4 — ITs
=T 2NACO-0030A | 0.3 0.6 — 50 3 — st Oxnenel pe — — = 2 — T=
2 — — - - - =1
- 2NACO-0040A| 04 0.8 50 2 2NACO-0070B | 0.7 1.4 — 50 4 —
2NACO-0050A| 0.5 ! — 50 ; — 2NACO-0080B | 0.8 1.6 — 50 4 —
_ 2NACO-0080A | 06 12 — 50 — 2NACO-0090B | 0.9 1.8 — 50 4 — -
> 2NACO-0070A | 0.7 1.4 — 50 3 — >
S© 2NACO-0080A | 0.8 1.6 — 50 3 = 2NACO-0100C | 1.0 1.5 3 50 6 0.95 i‘:’% =
8% 2NACO-0090A | 0.9 1.8 — 50 3 — 2NACO-0150C | 1.5 50 4 50 6 1.45 72
<
2% 2NACO-0100A | 1.0 1.5 3 50 3 0.95 2NACO-0200C | 2.0 3 5 50 6 1.95 G
51 2NACO-0150A | 1.5 28 4 50 3 1.45 2NACO-0250C | 2.5 3.5 6 50 6 2.4 5
2NACO-0200A | 2.0 3 5 50 3 1.95 2NACO-0300C | 3.0 4 8 50 6 2.85
o 2NACO-0250A | 2.5 3.5 6 50 3 2.4 2NACO-0350C | 3.5 4.5 9 50 6 3.35 .
§= 2NACO-0300A | 3.0 4 8 50 3 2.85 2NACO-0400C | 4.0 5 10 50 6 3.8 =%
£8 =
o )
G 5o
1y AEAETE -3
s o MAZEFEE: h6 &
gg ﬂiéii(mm)d ﬂ%ﬁ(mm) Tole?a:nceofShank Dia. &E
= & Tolerance 3
(& ] . o
0~3 0~—0.015 o
3.5~4 0~—0.02
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E[ 2NACO-D

J

NACO #tJ) 2 7] NAco 2Fiutes Square End Mills "

- B \

eluc] Sl CDER

Irregular Helix Flutes
SSRERB D -
SEERMED WA
Irregular Helix Flutes

1

% E R E R 7 8|7 E| B8R | &g E| M| &8 & E W R I 88|70 E| BEE | £ E| M & | @ & g
"é}[‘ CODE d L L L D d1 CODE d L 41 L D d1 ) "%’
%}]u 2NACO-010D 1.0 1.5 3 50 4 0.95 2NACO-140D 14 15 30 100 16 137 jili §
%‘—:‘I 2NACO-015D 1.5 2.2 4 50 4 1.45 2NACO-160D 16 17 32 100 16 15.7 Ig

é 2NACO-020D 2.0 3 5 50 4 1.95 2NACO-180D 18 19 40 100 20 17.7 é

2NACO-025D 2.5 3.5 6 50 4 2.4 2NACO-200D 20 21 40 100 20 19.7
2NACO-030D 3.0 4 8 50 4 2.85 2NACO-250D 25 26 40 100 25 24.7

% 2NACO-035D 3.5 4.5 9 50 4 3.35 %
= g 2NACO-040D 4.0 5 10 50 4 3.8 8 =
= p=
o 2NACO-045D 4.5 55 10 50 6 4.3 % o
Q 7] 73 (8]
< 2NACO-050D 5.0 6 13 50 6 4.75 <
= 77{_5 ;‘F{ =

I 2NACO-055D 5.5 6.5 15 50 6 5.25 ) @ NEEE: h6 I

51 HE (mm) d NZEEHE(mm) Toll?a:n‘i: ofj;nk Dia. 5

2NACO-060D | 6.0 z 15 50 6 5.75 R

2NACO-070D 7.0 8 18 60 8 6.7 1~3 0~—0.015 %ﬁlﬁﬁﬁli 35°
w elix angle @
5 = 2NACO-080D 8.0 9 20 60 8 7.7 3.5~12 0~—0.02 =5
" > > w©
% 8 2NACO-090D 9.0 10 23 75 10 8.7 14~25 0~—0.03 8%
‘E‘UJ 2NACO-100D 10 11 25 75 10 9.7 @J%
& Hi 2NACO-110D 11 12 28 75 12 10.7 Bl 8
B 2NACO-120D 12 13 30 75 12 1.7 2
(&) [&]
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E[ ANACO-E-F

J

SR ER T D A

Irregular Helix Flutes

1

Microscope

M H S & s

NACO Mill

%
L)
o
2t
7]
R
3

B Sy 0JYN

Cutting Speed Specifications
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NACO #tJ) 4 7] Naco4Fiutes Square End Mills

weof we[FE 157

E @R R 778 |7 R |BYEE | £ R g | | &
CODE d / 41 E D d1
4NACO-010E 1.5 3 50 3 0.95
4NACO-015E 1.5 2.2 4 50 3 1.45
4NACO-020E 2 3 5 50 3 1.95
4NACO-025E 2.5 3.5 6 50 3 2.4
4NACO-030E 3 4 8 50 3 2.85
- . MEQZEE:h6
ﬂTEE(mm)d ﬂ%iﬂ(mm) Tol:zjni:oisiankma.
Tolerance
1-3 0~—0.015 $RIEA: 35
Helix angle
3.5~4 0~—0.02

E m W SR 7788 | T R | BERR | &2 kR | W & | 8 &
CODE d £ 4 1= D d1
4NACO-010F 1 1.5 3 50 6 0.95
4NACO-015F 1.5 2.2 4 50 6 1.45
4NACO-020F 2 3 5 50 6 1.95
4NACO-025F 2.5 3.5 6 50 6 2.4
4NACO-030F 3 4 8 50 6 2.85
4NACO-035F 3.5 4.5 9 50 6 3.35
4NACO-040F 4 5 10 50 6 3.8
- s MEQZEFE:h6
9\]‘15(5{(mm)d ﬂz*'%il!(mm) Toleiniﬁfs%\anktria.
Tolerance
1~3 0~-0.015 SRIEA: 35
elix angle
3.5~4 0~—0.02

SEERW DA

Irregular Helix Flutes

Microscope

MHHS ke

z
o
Q
<
=

=
>
[gp]
o
Bt
7]
A
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B S 0JVN

Cutting Speed Specifications
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E[ 4NACO-G

J

NACO $%7) 4 7] NAcoa4Fiutes Square End Mills =

Irregular Helix Flutes
SSRERB D -
SEERMED WA
Irregular Helix Flutes

1

BmE

i il
e B,
§3, ESRE DT |7 E | BRE|2E|mE|®E ESRE D& |0 E|BRE| 2B | mE|®E]| 3§
ann CODE d L L L D d1 CODE d L L L D d1 mg
g% 4NACO-010G 1 1.5 3 50 4 0.95 4NACO-130G | 13 14 30 100 16 12.7 %g

= 4NACO-015G | 1.5 2.2 4 50 4 1.45 4NACO-140G | 14 15 30 100 16 13.7 =

4NACO-020G 2 3 5 50 4 1.95 4NACO-150G | 15 16 32 100 16 14.7
4NACO-025G | 2.5 3.5 6 50 4 2.4 4NACO-160G | 16 17 32 100 16 15.7

= 4NACO-030G 3 4 8 50 4 2.85 4NACO-170G | 17 18 35 100 20 16.7 =
=3 4NACO-035G | 3.5 4.5 9 50 4 3.35 4NACO-180G | 18 19 40 100 20 17.7 Sz
o8 4NACO-040G 4 5 10 50 4 3.8 4NACO-190G | 19 20 40 100 20 18.7 S o
gg 4NACO-050G 5 6 13 50 6 4.75 4NACO-200G | 20 21 40 100 20 19.7 g <

51 4NACO-060G 6 7 15 50 6 5.75 4NACO-220G | 22 23 40 100 25 21.7 5

4ANACO-070G 7 8 18 60 8 6.7 4NACO-250G | 25 26 40 100 25 24.7

4NACO-080G 8 9 20 60 8 7.7
_§§ 4NACO-090G 9 10 23 75 10 8.7 - - AR :Z;é
% S ANACO-100G 10 11 25 75 10 9.7 HAAE (mm) d ﬂﬁj&m[ﬁlnfemm) Tolerance of Shank Dia. < =
5 ) 4NACO-110G 11 12 28 75 12 10.7 Py T ﬁﬁﬁ%35 g;%
g% 4NACO-120G | 12 13 30 75 12 1.7 BEis S %%
S 13~25 0~—0.03 # <
5] 5]
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=] 3NACO-H

T
9 7 NACO £%8J) 3 7] nacosFiutes Square End Mills NACO ££7] 2 7] naco Multiple Flutes Square End Mills [
5% %5
=3 2=
=8 F NS | &l
B * B
o (3]
| 3
E’% % g
7 oo
III%
il E miwm ik 7 £ |7 R|BR | £ B | M & | 8 & (i
'] S 1
2 & oLl d . i L D cl ERER g |28 | 28| A& Be
§gh 3NACO-010H 1 1.5 3 50 4 095 CODE d L L D gb 2
_qu 3NACO-020H 2 3 5 50 4 1.95 6NACO-0301 3 8 50 6 I”_g
=T 3NACO-030H 3 4 8 50 4 2.85 6NACO-0401 4 1 50 6 T2
= 3NACO-040H 4 5 10 50 4 3.8 6NACO-0501 5 13 50 6 B
3NACO-050H 5 6 13 50 6 4.75 6NACO-0601 6 16 50 6
3NACO-060H 6 7 15 50 6 5.75 6NACO-0801 8 20 60 8
= =
= 3NACO-070H 7 8 18 60 8 6.7 6NACO-1001 10 25 75 10 >
E;’E 3NACO-080H 8 9 20 60 8 7.7 6NACO-1201 12 30 75 12 i‘; s
§73 3NACO-090H 9 10 23 75 10 8.7 8NACO-1601 16 40 100 16 7 §
R 3NACO-100H | 10 11 25 75 10 9.7 8NACO-2001 | 20 45 100 20 7 Z
5l 3NACO-110H | 11 12 28 75 12 10.7 8NACO-2501| 25 45 100 25 5
3NACO-120H 12 13 30 75 12 11.7
5 3NACO-160H 16 17 32 100 16 15.7 - - 5
5 o HEDZEFEE: h6 S
.= 3NACO-200H 20 21 40 100 20 19.7 HiE(mm)d NEFE (mm) Tolerance of Shank Dia. =%
] Tolerance o 2
5 g a (= B
- - 3 0~—0.015 IRIES: 45 g
)| g WEDEEE: h6 Helix angle £) &
3 ﬁlj 91“ (mm)d QE;E@(H’N’H) Tolerance of Shank Dia. 4~12 0~—0.02 ﬁu o
o Toleran =%
2B e R 35° 16~25 0~—0.03 22
= & -3 0~-0.015 Helix angle &g
© 4~12 0~—0.02 3
16~25 0~—0.03
d1
IS N\
e L D
. 2
1—5an
L
111 : e




E[ 4NACO-J

J

NACO #t7] 47) B &£

E’;F d1 $§
g% NACO 4 Flutes Corner Radius End Mills f gg
8 NS Jlo @3
T8 | ¢ 8T
S R i S
é; le— £1 é;
St L | 8
=7 7=
n MO i
o B ERAE |70 &% g7 B|eRE|2 B|F |8 g| By
&3l e ) ¢ L o BER
&30 ERAR |72 8|k €7 R|BRE|2 R|A S8 & CODE : ! L
T CODE d R L 4 L D d1 4NACO-100-R02J | 10 0.2 12 25 75 10 07 | | T8
ST | | 4NACO-010-R02J | 1 0.2 1.5 — 50 4 0.95 4NACO-100-R05J | 10 0.5 12 25 75 10 9.7 | |T=
B| | 4NACO-020-R02J | 2 0.2 3 6 50 4 1.95 4NACO-100-R10J | 10 1.0 12 25 75 10 97 | |BR
4NACO-030-R02J | 3 0.2 4 7 50 4 2.85 4NACO-100-R15J | 10 1.5 12 25 75 10 9.7
4NACO-030-R05J | 3 0.5 4 7 50 4 2.85 4NACO-100-R20J | 10 2.0 12 25 75 10 9.7
g 4NACO-040-R02J | 4 0.2 5 9 50 4 3.8 4NACO-120-R02J | 12 0.2 15 30 75 2 | 7 §
=Bl | 4NACO-040-R05J | 4 0.5 5 9 50 4 3.8 4NACO-120-R05J | 12 0.5 15 30 75 12 | 1.7 | B
g% 4NACO-040-R10J | 4 1.0 5 9 50 4 3.8 4NACO-120-R10J | 12 1.0 15 30 75 12 | 11.7 % 3
S | ANACO-050-R02J | 5 0.2 6 11 50 6 4.75 4NACO-120-R15J | 12 1.5 15 30 75 12 | 117 | EX
eIl | 4NACO-050-R05 | 5 0.5 6 11 50 6 4.75 4NACO-120-R20J | 12 2.0 15 30 75 12 | 117 | B
4NACO-050-R10J | 5 1.0 6 11 50 6 4.75
. 4NACO-060-R02J | 6 0.2 7 14 50 6 5.75 "
£ -060- , WHEAZF[E: he =38
§=| [4NACO-060-R05J| 6 0.5 7 14 50 6 5.75 S (mm) d ALEEE(mm) | PEOIEME:h >3
T O P a Tolerance - e )
= 4NACO-060-R10J | 6 1.0 7 14 50 6 5.75 — — T A 4+0.015~—0.01 o
® Hu 4NACO-060-R15J 6 1.5 7 14 50 6 275 . Tolerance of r ﬁlj =
@ i —— o g_
S m| | 4NACO-080-R02J | 8 0.2 9 18 60 8 7.7 i 0~—0.02 SR 30 B
s elix angle byl =4
=% 4NACO-080-R05J | 8 0.5 9 18 60 8 7 £ S
(&) (&)
4NACO-080-R10J | 8 1.0 9 18 60 8 7.7
4NACO-080-R15J | 8 1.5 9 18 60 8 77
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Irregular Helix Flutes
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Cutting Speed Specifications

NACO £t/) 67) H&

NACO 6 Flutes Corner Radius End Mills

-
CODE

-

BUE
L1

%

di1

-
CODE

| E

d1

6NACO-060-R02K

14

50

5.75

6NACO-160-R10K

16

15.7

6NACO-060-R05K

14

50

5.75

6NACO-160-R15K

16

15.7

6NACO-060-R10K

14

50

5.75

6NACO-160-R20K

16

15.7

6NACO-080-R02K

18

60

&

6NACO-200-R10K

20

19.7

6NACO-080-R0O5K

18

60

Tl

6NACO-200-R15K

20

19.7

6NACO-080-R10K

18

60

il

6NACO-200-R20K

20

BUR |2 E
41 15
40 100
40 100
40 100
45 100
45 100
45 100

19.7

6NACO-100-R0O5K

25

75

9.7

6NACO-100-R10K

25

75

9.7

6NACO-100-R15K

25

75

9.7

6NACO-100-R20K

25

75

9.7

N (mm) d

NEFE (mm)

6NACO-120-R05K

30

75

1.7

6~12

16~20

6NACO-120-R10K

30

75

1.7

6NACO-120-R15K

30

75

11.7

6NACO-120-R20K

30

75

11.7

MEREFEE: he

Tolerance of Shank Dia.

IZfiEF:45°

Helix angle

Irregular Helix Flutes
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E[ 2NACO-L-M-N

J

NACO ﬁjj Bkgg NACO Ball Nose

e oSk

Irregular Helix Flutes
SSRERB D -
SEERMED WA
Irregular Helix Flutes

1

Nﬁco ERRE |7 €|l¥ |7 R|B¥E|2 BE|F ©|® &

g CODE d R ) / L D di g
[ — - @
83, ERERR |7 S|% @7 E|BRE|2 E|f € |® & 2NACO-004M_ | 04 | 02 | 06 B .. 3, §
ann CODE d R ¢ 4 L D di 2NACO-005M 0.5 0.25 0.7 = 50 4 = n g
%—’% 2NACO-004L 0.4 0.2 0.6 — 50 3 — INACO-006M 0.6 0.3 0.9 — 50 4 — %é

B 2NACO-005L 0.5 0.25 0.7 — 50 3 — 2NACO-007M 0.7 0.35 19 — 50 4 —- =]

2NACO-006L 0.6 0.3 0.9 = 50 3 — 2NACO-008M 0.8 0.4 1.2 = 50 4 —
2NACO-007L 0.7 0.35 1.1 = 50 3 = 2NACO-009M 0.9 0.45 1.4 — 50 4 —

= 2NACO-008L 0.8 0.4 1.2 — 50 3 — =
=0 2NACO-009L 0.9 0.45 1.4 — 50 3 — — = — — o
=S E m iR WR 7l |7 R BEE |2 BE|M & |8 & ==
8 k3 ZNACO-010L 1 0.5 1:5 3 50 3 0.95 CODE d R L 41 L D d1 Ex 8
gg 2NACO-015L 1.5 0.75 2.2 4 50 3 1.45 2NACO-010N 1 0.5 1.5 3 50 6 0.95 7TJ <

§U 2NACO-020L 2.0 1 3 5 50 3 1.95 2NACO-015N 1.5 0.75 2.2 4 50 6 1.45 ;—ﬁj

2NACO-025L 2.5 1.25 3.5 7 50 3 2.4 2NACO-020N v 1 3 5 50 6 1.95
2NACO-030L 3.0 1.5 4 10 50 3 2.85 2NACO-025N 2.5 1.25 3.5 7 50 6 2.4
8 = 2NACO-030N 3 1.5 4 10 50 6 2.85 = 5

[ [u]
£9 2NACO-035N 3.5 1.75 4.5 10 50 6 3.3 =¥
%@ 2NACO-040N 4 2 5 10 50 6 3.8 w%
S Hl Al 8
2E BS
£ -3 NEEIE (mm) Tolerance MEQAZE[E:h6 #E 5
(3 Tolerance of Shank Dia. S

b
-0~ —0.015 +0.01 Helix angle




E[ 2NACO-O 2NACO-P

J

NACO #7) EKZBY naco Ball Nose NACO 7] S E EKBY naco High Precision Ball Nose

DME

Irregular Helix Flutes
SSRERB D -
SEERMED WA
Irregular Helix Flutes

1

il — — — — s
o ERWRR |7 €| ¥ @7 R|5UE|2 B|fA |8 & R,
g3l CODE d R = = L b_| o ERRE | D& | ¥ & |DE|2E|AE 3,8
370 2NACO-0100 1 0.5 1.5 3 50 4 0.95 CODE d R ) L D 3
f_,:—’% 2NACO-0150 15 | 0.75 | 2.2 4 50 4 1.45 2NACO-010P 1 0.5 1 60 4 %g

= 2NACO-0200 2 1 3 5 50 4 1.95 2NACO-015P 1.5 0.75 1.5 60 4 =

2NACO-0250 25 | 125 | 35 7 50 4 2.4 2NACO-020P 2 1 2 60 4
2NACO-0300 3 1.5 4 10 50 4 2.85 2NACO-025P 2.5 1.25 2.5 60 4

= 2NACO-0400 4 2 5 10 50 4 3.85 2NACO-030P 3 1.5 3 60 4 =
=9 2NACO-0500 5 2.5 6 12 50 6 4.85 2NACO-040P 4 2 4 60 4 = =
= b=
o & 2NACO-0600 6 3 7 15 50 6 5.85 2NACO-050P 5 2.5 5 75 6 o o
Q Q
gg 2NACO-0800 8 4 9 15 60 8 7.7 2NACO-060P 6 3 6 75 6 g <

;—,ﬁ 2NACO-1000 10 5 1 25 75 10 9.7 2NACO-080P 8 4 8 100 8 :9-ﬁ

2NACO-1200 12 6 14 25 75 12 11.7 2NACO-100P 10 5 10 100 10

2NACO-1600 16 8 20 30 100 16 15.7 2NACO-120P 12 6 12 100 12
5 s 2NACO-2000 20 10 25 35 100 20 19.7 -
== > 8
2 T /o \ =1 . é
53 - i A FE (mm) Toerance B .10 8%
& ) NZEEIE (mm) Tolerance RENZEEE: h6 — g
E Hu — Tolerance of Shank Dia. '9*15‘5 (mm)d R !?EE% :35° ﬁlj E
8 HE(mm)d R sr —0~-0.015 | +0.003~—0.003 Helix angle &
o= 1~3 | 0~—0.01 +0.01 SRIEA: 35 29
-é & ek & 015 s Helix angle & g
3 4~12 | 0~—0.02 +0.01 3

16~20 | 0~—0.03 +0.01

di d

at

v
/. .. A R D
R L

-— 1 —p




ANACO-R

NACO %73 E %*ﬁﬂﬂ NACO Fine Roughing Radius

ISUNE

o]

oK NACO 7] ¥5*¥H %% 7] NAcoFine Roughing End Mills
> -
22 W
LF ]
b= |
S8k
=7
il
o EQRR NE | DE| 28| & &
§3L CODE d /) L D
o HI” 4NACO-060-060Q 6 15 50 6
=T 4NACO0-080-060Q 8 20 60 8
= 4NACO-100-060Q 10 25 75 10
/ 4NACO-120-060Q 12 30 75 12
4NACO-160-060Q 16 40 100 16
- 4NACO-200-060Q 20 40 100 20
O
= MERZEEE:h6
%ﬁé(mm) d ﬂﬁiﬁ (mm) ‘ Tole?a:nce of Shank Dia.
Tolerance
Y $RER:40°
6~20 —0.006~—0.016 | jicangi
£
s =
= 2
== q
87 D
: ]
&

121

i}iiﬁ (mm) Tolerance

HA1E (mm) d

r

6~20 | —0.005~—0.015

+0.01

E iR R 78 | ¥ | TR | 2| W&

CODE d R £ £ D
4NACO-060-R0O5R 6 0.5 15 50 6
4NACO-060-R10R 6 1 15 50 6
4NACO-080-R05R 8 0.5 20 60 8
4NACO-080-R10R 8 1 20 60 8
4NACO-100-R10R 10 1 25 75 10
4NACO-100-R15R 10 1.5 25 75 10
4NACO-100-R20R 10 2 25 75 10
4NACO-120-R10R 12 1 30 75 12
4NACO-120-R15R 12 1.5 30 75 12
4NACO-120-R20R 12 2 30 75 12
4NACO-160-R10R 16 1 40 100 16
4NACO-160-R20R 16 2 40 100 16
4NACO-160-R30R 16 3 40 100 16
4NACO-200-R10R 20 1 40 100 20
4NACO-200-R20R 20 2 40 100 20
4NACO-200-R30R 20 3 40 100 20
4NACO-200-R40R 20 4 40 100 20

ENZEFE: h6

Tolerance of Shank Dia.

SRBRWD WS

Irregular Helix Flutes
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Cutting Speed Specifications

$RHEMA:40°
Helix angle
d ' i.‘__'_"-?_\"‘rm‘:\rf" )

j7 R Tves
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' =| aNAco-s 2NACO-T

J

NACO 7] CE ¥5¥H#E 7] NACO Fine Roughing Chamfering NACO #%7) ESEIE 7] 27)EKBY NAco Long Neck Ball Nose

8 g g g
=} =
ic o
5 2
> =
s 8 k gls
e ﬁ - = ﬁﬁ —
S 5 i &
3 =3
£ ool ui| D hE
=7 7=
= aco uve J7R EREE (M ©|¥ ©|7 E|ERE|2 (R &|® ©
= CODE d R L 2 L D d1
i - — -0020- il
B ESE R 1Elcal|lnelselrm 2NACO0-0020-0104T| 0.4 0.2 0.6 1 50 4 0.36 A,
23] CODE d c ¢ L D 2NACO0-0020-0204T| 0.4 B2 0.6 2 50 4 0.36 3, 2
210 4NACO-060S 6 0.3 15 50 6 2NAC0-0020-0404T| 0.4 | 0.2 | 0.6 4 50 4 | 036 o0 3
S % 4NACO-080S 8 0.4 20 60 8 2NACO-0025-0204T| 0.5 | 0.25 | 0.8 2 50 4 0.45 %%
=] 4NACO-100S 10 0.5 25 75 10 2NACO-0025-0404T| 0.5 | 0.25 | 0.8 4 50 4 0.45 =]
4NACO-120S 12 0.6 30 75 12 2NACO-0025-0604T| 0.5 | 0.25 | 0.8 6 50 4 0.45
4NACO-160S 16 0.8 40 100 16 2NACO0-0025-0804T| 0.5 | 0.25 | 0.8 8 50 4 0.45
= 4NACO-2008 20 1 40 100 20 2NAC0-0030-0204T| 0.6 | 0.3 1 2 50 4 | 055 =
=3 2NACO-0030-0404T| 0.6 0.3 1 4 50 4 0.55 = =
= P " MEAZEFE:h6 e :
8% & (mm) d AERN G | oo 2NAC0-0030-0604T| 0.6 | 0.3 1 6 50 4 | 055 % 9
< z Tolerance I 40° 2NACO-0030-0804T| 0.6 0.3 1 8 50 4 0.55 S 2
5| 6~20 —0.005~=0.015 | Helixangie 2NACO-0030-1004T| 0.6 | 0.3 1 10 50 4 | 055 | K
2NACO0-0040-0204T| 0.8 0.4 1.4 2 50 4 0.75
2NACO0-0040-0404T| 0.8 0.4 1.4 4 50 4 0.75
é = d Ei_‘—_' 2NACO-0040-0604T| 0.8 0.4 1.4 6 50 4 0.75 = _g
% =] " ¢ D 2NACO-0040-0804T| 0.8 0.4 1.4 8 50 4 0.75 = %
8 L - 2NACO-0040-1004T| 0.8 | 0.4 | 1.4 | 10 50 4 | 075 g &
@ |J |J @
:f’: % 2NACO0-0050-0204T| 1 0.5 1.5 2 50 4 0.95 % %
S 2NACO-0050-0404T| 1 0.5 1.5 4 50 4 0.95 S
2NACO0-0050-0604T : : :
@ o) 1 0.5 1.5 6 50 4 0.95 =
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E iR R A EI¥F EIBIRR|ZT R| 2 R | E
CODE d R L1 L L D d1

2NACO-0100-1604T 2 1 16 2.2 50 4 1.95
2NACO-0100-1804T 2 1 18 2.2 75 4 1.85
2NACO-0100-2004T 2 1 20 2.2 75 4 1.85
2NACO-0100-2204T 2 1 22 2.2 75 4 1.85
2NACO-0100-2504T 2 1 25 2.2 75 4 1.95
2NACO-0100-3004T 2 1 30 2.2 75 4 1.95
2NACO-0150-0804T 3 1:5 8 32 50 4 2.85
2NACO-0150-1004T 3 1.5 10 32 50 4 2.85
2NACO-0150-1204T 3 1.5 12 3.2 50 4 2.85
2NACO-0150-1404T 3 1.5 14 3.2 50 4 2.85
2NACO-0150-1604T 3 1.5 16 3.2 50 4 2.85
2NACO-0150-2004T 3 1.5 20 3.2 75 4 2.85
2NACO-0150-2504T 3 1.5 25 3.2 75 4 2.85
2NACO-0150-3004T 3 1.5 30 3.2 75 4 2.85
2NACO-0200-1006T 2 2 10 4.2 50 6 3.85
2NACO-0200-1206T 2 2 12 4.2 50 6 3.85
2NACO-0200-1406T 2 2 14 4.2 50 6 3.85
2NACO-0200-1606T S 2 16 4.2 50 6 3.85
2NACO-0200-2006T S 2 20 4.2 75 6 3.85
2NACO-0200-2506T 4 2 25 4.2 75 6 3.85
2NACO-0200-3006T 4 2 30 4.2 75 6 3.85
2NACO-0200-3506T < 2 35 4.2 75 6 3.85
2NACO-0200-4006T < 2 40 4.2 100 6 3.85
2NACO-0200-4506T < 2 45 4.2 100 6 3.85

NZ=FE (mm) Tolerance

E @ R N EI¥ EBER|TD R RIWH &£ 8 &
CODE d R £ L L D d1
2NACO-0050-0804T 1 0.5 8 1.5 50 4 0.95
2NACO-0050-1004T 1 0.5 10 1.5 50 4 0.95
2NACO-0050-1204T 1 0.5 12 1.6 50 4 0.95
2NACO-0050-1404T 1 0.5 14 1.6 50 4 0.95
2NACO-0050-1604T 1 0.5 16 1.5 50 4 0.95
2NACO-0050-1804T 1 0.5 18 1.5 75 4 0.95
2NACO-0050-2004T 1 0.5 20 1.5 75 4 0.95
2NACO-0050-2204T 1 0.5 22 1.5 75 4 0.95
2NACO-0060-0604T| 1.2 0.6 6 1.6 50 4 1:15
2NACO-0060-0804T| 1.2 0.6 8 1.6 50 4 1:15
2NACO-0060-1004T| 1.2 0.6 10 1.6 50 4 1:15
2NACO-0060-1204T| 1.2 0.6 12 1.6 50 4 1.15
2NACO-0060-1404T| 1.2 0.6 14 1.6 50 4 1.15
2NACO-0060-1604T| 1.2 0.6 16 1.6 50 4 1.15
2NACO-0075-0404T| 1.5 0.75 e 1.8 50 4 1.45
2NACO-0075-0604T| 1.5 0.75 6 1.8 50 4 1.45
2NACO-0075-0804T| 1.5 0.75 8 1.8 50 4 1.45
2NACO-0075-1004T| 1.5 0.75 10 1.8 50 4 1.45
2NACO-0075-1204T| 1.5 0.75 12 1.8 50 4 1.45
2NACO-0075-1404T| 1.5 0.75 14 1.8 50 4 1.45
2NACO-0075-1604T| 1.5 0.75 16 1.8 50 4 1.45
2NACO-0075-1804T| 1.5 0.75 18 1.8 75 4 1.45
2NACO-0075-2004T| 1.5 0.75 20 1.8 75 4 1.45
2NACO-0100-0604T 2 1 6 2.2 50 4 1.95
2NACO-0100-0804T 2 1 8 2.2 50 4 1.95
2NACO-0100-1004T 2 1 10 2.2 50 4 1.95
2NACO-0100-1204T 2 1 12 2.2 50 4 1.95
2NACO-0100-1404T 2 1 14 2.2 50 4 1.95

HNAZE (mm) d

R

0.006~—0.014

0.003~-0.007

MERZSE: 0~—-0.005

Tolerance of Shank Dia

IZhEF:35°

Helix angle
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NACO #7) ESE%57) 27) NACOLongNeck2 Flutes

c———

E m iR R AEBIDR I BERR|IZE R W E| 8 &
CODE d /) L L D d1

2NACO0-0020-0104U 0.2 0.3 1 50 4 0.16
2NACO0-0020-0154U | 0.2 0.3 2 50 4 0.16
2NACO0-0030-0104U | 0.3 0.4 1 50 4 0.26
2NACO0-0030-0204U | 0.3 0.4 2 50 4 0.26
2NACO-0030-0304U 0.3 0.4 3 50 4 0.26
2NACO-0030-0404U 0.3 0.4 4 50 4 0.26
2NACO-0040-0204U 0.4 0.6 2 50 4 0.36
2NACO-0040-0404U | 0.4 0.6 4 50 4 0.36
2NACO-0040-0604U | 0.4 0.6 6 50 4 0.36
2NACO-0050-0204U 0.5 0.8 2 50 4 0.45
2NACO-0050-0404U 0.5 0.8 4 50 4 0.45
2NACO0-0050-0604U 0.5 0.8 6 50 4 0.45
2NACO-0050-0804U 0.5 0.8 8 50 4 0.45
2NACO-0050-1004U 0.5 0.8 10 50 4 0.45

d d1 N\
nr=t—n

E @ w R A BT E|(BRE|Z E gT£lE &
CODE d ¢ 4 L D di

2NACO-0060-0204U | 0.6 1 2 50 4 0.55
2NACO-0060-0404U | 0.6 1 4 50 4 0.55
2NACO-0060-0604U | 0.6 1 50 4 0.55
2NACO-0060-0804U | 0.6 1 8 50 4 0.55
2NACO-0060-1004U| 0.6 1 10 50 4 0.55
2NACO-0080-0404U| 0.8 1.2 4 50 4 0.75
2NACO-0080-0604U| 0.8 1.2 6 50 4 0.75
2NACO0-0080-0804U| 0.8 1.2 8 50 4 0.75
2NACO-0080-1004U| 0.8 1.2 10 50 4 0.75
2NACO-0080-1204U| 0.8 1.2 12 50 4 0.75
2NACO-0080-1404U| 0.8 1.2 14 50 4 0.75
2NACO-0100-0404U| 1 15 4 50 4 0.95
2NACO-0100-0604U| 1 1.5 6 50 4 0.95
2NACO-0100-0804U| 1 1.5 8 50 4 0.95
2NACO-0100-1004U| 1 1.5 10 50 4 0.95
2NACO-0100-1204U| 1 15 12 50 4 0.95
2NACO-0100-1404U| 1 15 14 50 4 0.95
2NACO-0100-1604U | 1 15 16 50 4 0.95
2NACO-0100-2004U | 1 1.5 20 50 4 0.95
2NACO-0100-2504U | 1 1.5 25 50 4 0.95
2NACO-0120-0604U [ 1.2 1.8 6 50 4 115
2NACO0-0120-0804U [ 1.2 1.8 8 50 4 1.15
2NACO0-0120-1004U | 1.2 1.8 10 50 4 1.15
2NACO-0120-1204U | 1.2 1.8 12 50 4 1.15
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E[ 2NACO-U

g K NACO %T;E EEE% 29J NACO Long Neck Short Flutes End Mills T3
2% %3
b ) 2
ﬁé-'-'l E Q&R N ®|7 E|BRE|2 BE| R E| B & ERER N |7 R | BRE| 2 B|F |8 & %’Jﬁ
E% CODE d L 4 L D d1 CODE d L 2 L D di ﬁr_“v
25t 2NACO-0120-1404U | 1.2 1.8 14 50 4 1.15 2NACO0-0250-1604U| 2.5 3.7 16 50 4 2.4 o
5)) 2NACO-0120-1604U | 1.2 1.8 16 50 4 1.15 2NACO0-0250-1804U| 2.5 3.7 18 75 4 2.4 T E

_< 2NACO-0150-0604U | 1.5 o 6 50 4 1.45 2NAC0-0250-2004U| 2.5 57 20 75 4 2.4
2NACO-0150-0804U | 1.5 pa 8 50 4 1.45 2NAC0-0250-2504U| 2.5 57 25 75 4 2.4
w% 2NACO-0150-1004U | 1.5 5g 10 50 4 1.45 2NACO0-0250-3004U| 2.5 57 30 75 4 2.4 g .
&3, 2NACO-0150-1204U | 1.5 0 12 50 4 1.45 2NACO0-0300-1204U| 3 4 12 50 4 2.85 38
gﬂlu 2NACO-0150-1404U | 1.5 oa 14 50 4 1.45 2NACO-0300-1404U| 3 4 14 50 4 2.85 ’Jlug
=T 2NACO-0150-1604U | 1.5 23 16 50 4 1.45 2NACO-0300-1604U| 3 4 16 50 4 2.85 T=
| 2NACO-0150-1804U | 1.5 2.3 18 75 4 1.45 2NAC0-0300-2004U| 3 4 20 75 4 2.85 =]
2NACO-0150-2004U | 1.5 2.3 20 75 4 1.45 2NACO0-0300-2504U| 3 4 25 75 4 2.85
2NACO-0150-2504U | 1.5 o3 25 75 4 1.45 2NACO0-0300-3006U| 3 4 30 75 6 2.85
. = 2NACO-0150-3004U | 1.5 o8 30 75 4 1.45 2NACO0-0300-3506U| 3 4 35 100 6 2.85 = .
S 2NACO-0200-0604U | 2 3 6 50 4 1.95 2NACO0-0300-4006U| 3 4 40 100 6 2.85 o3
g% 2NACO-0200-0804U | 2 3 8 50 4 1.95 2NACO-0400-1606U| 4 5 16 50 6 3.85 % 8
zZ 2NACO-0200-1004U | 2 3 10 50 4 1.95 2NACO-0400-2006U| 4 5 20 75 6 3.85 7 2
51 2NACO-0200-1204U | 2 3 12 50 4 1.95 2NACO-0400-2506U| 4 5 25 75 6 3.85 5l
2NACO-0200-1404U | 2 3 14 50 4 1.95 2NACO-0400-3006U| 4 5 30 75 6 3.85
" 2NACO-0200-1604U | 2 3 16 50 4 1.95 2NACO-0400-3506U | 4 5 35 100 6 3.85 "
5= 2NACO-0200-1804U | 2 3 18 75 4 1.95 2NACO-0400-4006U| 4 5 40 100 6 3.85 =%
ES 2NACO0-0200-2004U | 2 3 20 75 4 1.95 2NACO-0400-4506U| 4 5 45 100 6 3.85 85§
2 EIJJ 2NACO-0200-2504U | 2 3 25 75 4 1.95 2NACO-0400-5006U| 4 5 50 100 6 3.85 gﬂ%
& 2NACO-0200-3004U | 2 3 30 75 4 1.95 2o
= 2NACO0-0250-1004U | 2.5 37 10 50 4 2.4 qE S
° 2NACO0-0250-1204U | 2.5 57 12 50 4 2.4 A (mm)d AEEE (mm) RIS D86 : 0~—0.005 °
2NACO-0250-1404U| 2.5 | 3.7 14 50 4 24 DA 0~—0.01 folerance ot Shank i
0.5~4 0~—0.015 sk
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E[ 4NACO-V

|= ) /,
NACO Long Neck 4 Flutes
;3’3*\ NACO 7] REEE7) 47) 9 g
s 3e
S & E @R % N DRI |BRE |2 R|M &8 & oy
4] I:I_] |:|J @
2 | CODE d L 4 L D di -
L 4NACO-0150-1204V | 1.5 | 22 | 12 | 50 4 | 145 55
S8k 4NACO-0150-1404V | 1.5 | 2.2 | 14 | 50 4 | 145 %2
=7 T % 4NACO-0150-1604V | 1.5 | 2.2 | 16 | 50 4 | 145 A=
£
< 2 4NACO-0150-1804V | 1.5 | 22 | 18 | 75 4 | 145
# E W s m|ly e|lewele Bl e|le @ ANACO-0150-2004V | 1.5 | 22 | 20 | 75 4 | 145 #
g% CODE d L 4 L D ds ANACO-0200-0804V | 2 3 8 50 4 1.95 % g
o i 3 o
5 4NACO-0100-0404V | 1 15 4 50 4 | 095 PR : o I i
ST SNACO0TI0.000:001 ¢ 15 6 50 4 | 095 ANACO-0200-1204V | 2 3 12 | 50 4 | 1.95 I2
n 4NACO-0100-0804V [ 1 1.5 8 50 4 0.95 ANACO-0200-1404V | 2 3 12 50 2 195 L
R 4NACO-0100-1004V | 1 15 | 10 | 50 4 | 095 T T R T - T 1o R
4NACO-0100-1204V | 1 15 | 12 | 50 4 | 095 cotosa 3 - T T 7es
_ 4NACO-0100-1404V | 1 15 | 14 | 50 4 | 095 INACO-0200200av | 2 : o T e T 7es _
= i = =
_Z 4NACO-0100-1604V | 1 15 | 16 | 50 4 | 095 ANACO0200250a7 ] 3 ; TEREET T Z
E 4NAC0-0100-2004V | 1 15 | 20 | 50 4 | 095 T T 7 o T 50 —— =
of g = . # o
ST 4NACO-0100-2504V | 1 15 | 25 | 50 4 | 095 T T 2 > T 50 s 288 7
% 4NACO-0120-0604V| 12 | 1.8 6 50 4 | 115 INACO-03001a06v |3 2 = T 50 s 1 288 %
4NACO-0120-0804V| 12 | 18 8 50 4 | 115 T E T 2 5 T =0 T
4NACO-0120-1004V| 12 | 1.8 | 10 | 50 4 | 115 T e T 2 T —fe
2 _ ANACO-0120-1204V| 12 | 18 | 12 | 50 4 | 115 ) B i = T e T _t
53| [#nacowrzo-aev] 12 [ 18 [ 14 | s 4 | 115 s i 7R 2 =5
8| [#nacootzoneoav] 12 [ 18 [ 16 | s0 4 | 115 INACO-0200-1206v |2 5 > T 50 s 388 ik
= - - . wr
DH| [RRAooe0tsbTo0aNy .8 | 2o 0 20 2| 14 4NACO-0400-1406V | 4 5 14 | 50 6 | 3.85 Bl &
S| | ANACD:01ECOB0AV) 1.5 | 22 i i S | fess 4NAC0-0400-1606V | 4 5 16 | 50 6 | 385 BS
S®|  [4NAcO-0150-1004v] 15 | 22 | 10 | 50 4 | 145 INACO02002006v |3 - TEEET T 5ae X
4NACO-0400-2506V | 4 5 25 | 75 6 | 3.85
d dt e R 4NACO-0400-3006V | 4 5 30 75 6 3.85
%%r f—-—-4 4NACO-0400-3506V | 4 5 35 | 75 6 | 3.85
gl ¢ ) D ‘ 4NACO-0400-4006V | 4 5 40 100 6 3.85
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E[ 4NACO-V

0 7/ /,
NACO Long Neck 4 Flutes
i{’g NACO $%7) KRR 47) g g;
=} =
=2 2
s 8 E SRR NE|DE|BRE|2 Bl E|® & - N m|n E|lenE|s Elme|ls | (Bt
BB CODE d ¢ 4 L D d1 CODE d L 2 L D di B
gg 4NACO-0500-2006V | 5 8 20 75 6 4.75 4NACO-1000-5010V | 10 15 50 110 10 9.7 gg
@ 4 @
=) 4NACO-0500-2506V 5 8 25 75 6 4.75 4NACO-1200-3012V | 12 18 30 75 12 1.7 T E
_< 4NACO-0500-3006V 5 8 30 75 6 4.75 4NACO-1200-3512V | 12 18 35 100 12 1.7
- 4NACO-0500-3506V 5 8 35 100 6 4.75 4NACO-1200-4012V | 12 18 40 100 12 11.7 "
o B 4NACO-0500-4006V | 5 8 40 100 6 4.75 4NACO-1200-4512V | 12 18 45 100 12 11.7 7,
E 4NACO-0600-2006V 6 9 20 75 6 5.75 4NACO-1200-5012V | 12 18 50 110 12 £l g
w w
gHI” 4NACO-0600-2506V | 6 9 25 75 6 5.75 4NACO-1200-6012V | 12 18 60 100 12 11.7 DIU o
=T 4NACO-0600-3006V 6 9 30 75 6 5.75 4NACO-1600-4016V | 16 24 40 100 16 15.7 T=
A 4NACO-0600-3506V 6 9 35 100 6 5.75 4NACO-1600-6016V | 16 24 60 130 16 15.7 =
4NACO-0600-4006V 6 9 40 100 6 5.75 4NACO-1600-8016V | 16 24 80 150 16 15.7
_ 4NACO-0600-4506V 6 9 45 100 6 5.75 4NACO-2000-4520V | 20 30 45 100 20 19.7 _
> 4NACO-0600-5006V 6 9 50 110 6 5.75 4NACO-2000-6020V | 20 30 60 130 20 19.7 >
o 4NACO-0800-2008V 8 12 20 75 8 7.7 4NACO-2000-8020V | 20 30 80 150 20 19.7 o3
g% 4NACO0-0800-2508V | 8 12 25 75 8 7l % 8
= 4NACO-0800-3008V 8 12 30 75 8 7.7 - ) =
31 i o s fRE A Z=&E:0~-0.005 R
5| 4NACO-0800-3508V 8 12 35 100 8 7.7 HiE (mm)d n ﬁﬁlﬂ (mm) Tolerance of Shank Dia. el
olerance
4NACO-0800-4008V 8 12 40 100 8 7.7 = Bl TR RIES:35°
. 4NACO-0800-4508V 8 12 45 100 8 7.7 s S0 el anigle "
S = : =5
S 4NACO-0800-5008V 8 12 50 110 8 TF 1620 0-0.03 £3
= 4NACO-1000-25010V| 10 15 25 75 10 9.7 %
& gi] 4NACO-1000-30010V| 10 15 30 75 10 | 9.7 gﬂ%
:E] [
& 4NACO-1000-35010V| 10 15 35 100 10 9.7 &
o B !
£ 4NACO-1000-40010V| 10 15 40 100 10 9.7 HE £
(& ] L& ]
4NACO-1000-45010V| 10 15 45 100 10 9.7
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2NACO-D

w*‘ BB EETR ReCOMMENDED MILLING CONDITIONS FOR CARBIDE END MILLS EHEUDHIEHE  standard Milling Condition $w
@ 1]
SF £
=3 NACO $t7) 27) nAco2Fiutes Square End Mills NACO $t7) 2 7] NAco2Fiutes Square End Mills A=
58l _ 85
T§8| ISt - BB side Milling & Grooving BE & conventional Milling B
SH | Cpus| wemom [cew TR MEmAEE| SEE  |toeSEE| #ES THHE | BRA-#8 | S=8 A kit AR RitS 5 me
o ﬁ MILD STEELS CARBON|  ALLOY STEELS HARDENED STEELS STAINLESS STEELS | $RSIMM S Work Material | Carbon Steels, CastIrons Alloy Steels Hardened Steels Hardened Steels Stainless Steels Nickel Alloys, ﬁ @
= Z] WORK STEELS CAST IRON TOOL STEELS PREHARDENED STEELS | HARDENED STEELS | HARDENED STEELS HARDENED STEELS Titanium Alloys 73 =
) MATERIAL |SS400,S55C,FC250 | SCM,SKT.SKS,SKD BT Ak it SUS304SKD | HEAT RESISTANT HI {0200 sl Coiectoin N I sttt MO M st ;
3 ‘”m”’"';;a ‘”3°”“:ﬁ e ‘5”““:% ‘“”““:}a o | contiins | W @ |wmm| w2 [gemm| Wi (sesm) 02 [sesE wE [seee e [sesm
p JJ ﬁ “ ﬁ l_ “ )i 1_ “JE “ )2 )_ “& 1_ u )2 : 7 ﬁ D Rotation | Feed | Rotation| Feed | Rotation| Feed | Rotation| Feed | Rotation| Feed | Rotation| Feed
g KIELBislSPEED Ffﬁ) SPEED ;fg] SPEED ili SPEED ng) SPEED ;EI;ED SPEED ig) mm min”! [mm/min| min" |mm/min| min? [mm/min| min? |mm/min| min? |mm/min| min! | mm/min g
§3L (mm) | (min) [mm/min) (min) [mm/min) (min?) (mmmin) (min) {(mm/min) (min?) (mmimin) (min) [(mm/min) 1 13,900] 250 |13,100] 180 | 9,140 90 | 6,670 55 | 6,670 60 | 4,120 35 }Lqé
230 0.2 |32,000] 125 [32,000] 115 [32,000] 100 [24,500] 30 |32,000 90 |32,000] 60 1> 120001 2o 1Th7o0) 210 | 81700 110 | 5950 651 99501 To 139 0 % |
ST 0.3 [32,000] 190 [32,000] 170 [32,000[ 150 [18,000 40 [32,000] 135 [32,000[ 90 2 112001 o%0 [T0O00] 240 | PO 100 L >800) S0 1 oo00) S0 L0080 1 [ 8
=T 0.4 [32,000 250 [32,000] 230 [32,000] 200 |14,000] 40 [32,000 180 [32,000| 120 23 VIDO0L ond L 900y SO0 | GS00L TAD | 44209 S LA to0l 100 LAS) S5 | [=eR
= 0.5 [32,000 320 [32,000] 290 [32,000] 250 [12,000] 40 [32,000 225 [26,000| 130 S 1800 J0b L BAS0] 250 15601 180 0 2,450 13,150, 120 L2 6001 S0 | |oy
0.6 |32,000 380 |32,000] 345 |32,000] 310 [10,500] 40 [27,500] 250 22,000/ 130 8.5 17.600| 430 | 7,120 300 | 4,970] 160 } 3,570} 100 | 3,570| 120 § 2250 65 | |
4 0.7 [32,000] 440 [32,000] 400 [32,000 340 | 9,620] 42 27,500 260 [22,000] 130 L | S0} S0 G000] A0 LAPDTL N0 L SI0001 00} 50000 HAO ) I0DE (0 | S
0.8 [32,000] 512 32,000 460 [29,000] 370 | 8,750 45 [22,000] 280 [17,500] 130 4.5 |5950] 480 | 5,570 230 3'903 180 2'280 1;” g'sgg 135 | 1770] 72
= 0.9 [32,000] 550 |32,000( 470 [29,000] 380 | 8,175 47 |20,500] 290 15,700 130 o _19300) o0 | o504 390 | 46001 130 | 2000, 1201 2500| 110§ 650 Bl (=
_O 1 [30,000] 600 (27,000 480 [25,000 400 | 7,600 50 |19,000 300 |14,000] 130 5.5 1 5050} 520 1 4720) 370 1 3,300, 200 | 24001 125 | 24004 145 L 1520 17 ) |& _
2= 1.5 [21,000( 630 [19,000 510 16,500 400 | 5,700 60 |12,500] 300 | 9,500] 130 6 [ 4600f 550 | 4,300] 390 | 3,000] 210 } 2,200 130 | 2,200 150 | 1,400} 80 =
Q &t 2 15,500 630 [14,000] 510 [12,500] 400 | 4,750] 65 | 9,500] 300 | 7,150| 130 6.5 | 4600| 550 | 4300] 390 | 3,000 210 | 2200] 130 | 2,200| 150 | 1400 80 | |k o
$7 2.5 12,500 630 |11,000] 510 |10,000 400 | 3,800 65 | 7,600] 300 | 5,700 130 7 | 4600] 550 | 4,300] 390 | 3,000] 210 | 2.200] 130 | 2,200] 150 | 1400] 80 | |/J <
A 3 110,000 660 | 8.600] 540 | 8000 420 | 3000 70 | 6000 310 | 4500 140 7.5 | 4600 550 | 4,300] 390 | 3,000] 210 | 2,200 130 | 2,000 150 | 1,400] 80 gﬁ
5| 3.5 | 8,000] 660 | 6,700] 540 | 6,400 420 | 2,350 70 | 4,700 310 | 3,550 140 8 =K. 530 | 8200 0 L2300} 210 | 16001 150 1 16001 450 1 40001 60
; 4| 6400] 660 | 5200] 540 | 5,100] 420 | 1,800 70 | 3,650] 310 | 2,800 140 8.5 12400 50 | 22001 3% 1 22001 210 | 1,6001 130 ) 1600%, 150 | 4.000, 80
= 9 | 3400] 550 | 3,200 390 | 2,200] 210 | 1,600 130 | 1,600 150 | 1,000] 80
-t E— — T — 9.5 | 3,400] 550 | 3,200 390 | 2,200] 210 | 1,600 130 | 1,600 150 | 1,000] 80 2
D< $1]0.1D D<$1[0.01D D< $1)0.020 BIgE [ 1.5D 1D 1.5D 1D ==
: SE ey 21301030 $150 10020 $1D 10050 [sideiing g 0.1D 0.05D 0.02D 0.1D 0.05D o
- ) » . . . . D.a
| o, ov 0.5D 0.3D 0.05D 0.5D 0.05D | [t
= rooving gm
- 70V laa 77 7/ |a =
’;///,j;, ’ ?ff’x,;, ’ %<
(%]

Ve

1LIEREREREEMITRNEEESR -
2REPHERRESNR|E > MELSREWRRESRS -
MERAFSRILZSBUEGE -

1.Use arigid and precise machine and holder.
2.When chattering occurs, reduce the speed and feed simultaneously.
3.Use a suitable cutting fluid with high smoke retardant properties.
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Irregular Helix Flutes

S SR ER SR M D A

¥

Microscope
MHHSE &=

AN

NACO Mil
SHSE 0JVN

EHEY)HIEMH  standard Milling Condition

NACO $t7)] 2 7] NAco2Fiutes Square End Mills
—Hﬁﬁ: Conventional Milling

4NACO-E-F-G
EHEUDHIEHE  standard Milling Condition

IHHE | KRE -8 A&l HEB BEER Rl RiAasE
Work Material | Carbon Steels, Cast Irons Alloy Steels Hardened Steels Hardened Steels Stainless Steels Nickel Alloys,
EJMIgE e\ (150-25048) (25~35HRC) (35-45HRC) | (45~55HRC) | (SUS304,316) | ™" AOF

Milli
condons | 18 B [EREE| BB [EREIE) BB (ERIE W R (SRIE| BB (EEIE B 2 |EREE
I'EED Rotation | Feed |Rotation| Feed |Rotation| Feed [ Rotation| Feed | Rotation| Feed | Rotation| Feed

| . E ol . g 5 L H e : iy .
mm min" |mm/min| min" [mm/min| min? |{mm/min| min? {mmimin| min" [mm/imin] min’? | mm/min

g

7 %3

NACO ﬁjj 4 7J NACO 4 Flutes Square End Mills S

X

—HBE{F conventional Milling %E

IHME | KRl - BE aEd HEE sEESR FHE Rilga® 8 3

Work Material | Carbon Steels, Cast lrons Alloy Steels Hardened Steels Hardened Steels Stainless Steels Ifhck.el Alloys, ﬁ g,

B\ (150-250H8) (25~35HRC) (35~45HRC) (45-55HRC) | (SUS304,316) [ nm Al 73 2
Milling

conditions | ¥ F [EREE WX EREE @R (EGEE| @ F EGEE @ F EREE @ R (EGEE
EUiﬁD Rotation | Feed [ Rotation| Feed |Rotation| Feed | Rotation| Feed | Rotation| Feed | Rofation| Feed

| i | - | : | : | v ool 3
mm min |mm/min| min" |mm/min| min" |mm/min| min" |mm/min| min" |mm/min| min" |mm/min

~,

3

10 2,800/ 560 | 2,600( 390 | 1,800{ 210 | 1,300 130 | 1,300 150 800| 80

1 16,200| 450 |15,100| 290 (10,800| 180 | 7,500 | 110 | 7,400 | 100 |4,750 | 50

11 2,800/ 560 | 2,600( 390 | 1,800 210 | 1,300 130 | 1,300 150 800| 80

1.5 [14,400| 450 13,500 290 | 9,500 180 | 6,700 | 110 | 6,700 | 100 | 4,200 | 50

12 2,300 560 | 2,200 400 | 1,500 210 | 1,100 130 | 1,100 150 700] 80

2 12,800 570 |12,000| 380 | 8,300| 230 | 6,000 | 150 | 6,000 | 130 [3,700 | 70

13 2,300| 560 | 2,200 400 | 1,500 210 | 1,100| 130 | 1,100 150 700 80

2.5 11,300 570 |10,600| 380 | 7,300 230 | 5,300 | 150 | 5,300 | 130 | 3,250 | 70

14 2,300 560 | 2,200 400 | 1,500 210 | 1,100 130 | 1,100 150 700] 80

Microscope

3 9,800 570 | 9,200( 380 | 6,350 230 | 4,600 | 150 | 4,600 | 130 | 2,850 | 70

15 1,700| 450 | 1,600 320 | 1,100| 180 800 100 800 110 500| 60

mHHE &k

3.5 8,300 570 | 7,800| 380 | 5,300] 230 |3,900 | 150 | 3,900 | 130 | 2420 | 70

16 1,700/ 450 | 1,600 320 | 1,100| 180 800 100 800 110 500 60

6,800 730 | 6,400 490 | 4,400| 300 |3,200 | 200 |3,200 | 170 | 2,000 | 90

17 1,700| 450 | 1,600 320 | 1,100| 180 800 100 800 110 500 60

5,700 730 | 5,300| 490 | 3,700| 300 | 2,700 | 200 | 2,700 | 170 | 1,700 | 90

18 1,700/ 450 | 1,600 320 | 1,100| 180 800 100 800 110 500 60

?—

4,600{ 770 | 4,300 520 | 3,000 320 | 2,200 | 210 | 2,200 | 180 | 1,400 [ 100

19 1,350 380 | 1,300| 280 900| 160 650 90 650 100 400| 50

4,000{ 770 | 3,700/ 520 | 2,600 320 | 1,900 | 210 | 1,900 | 180 | 1,200 [ 100

20 1,350 | 380 | 1,300 280 900 160 650 90 650 100 400) 50

3,400 770 | 3,200| 520 | 2,200/ 320 [1,600 | 210 | 1,600 | 180 | 1,000 | 100

22 1,150 320 | 1,160| 240 810 140 580 80 580 90 350 40

3,100 770 | 2,900 520 | 2,000| 320 |1,450 | 210 | 1,450 | 180 900 | 100

25 920| 260 970 200 690 120 490 70 490| 80 290) 30

2,800 780 | 2,600 520 | 1,800] 320 | 1,300 | 210 | 1,300 | 180 800 | 100

\-.
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NACO Mill

2,500| 780 | 2,400| 530 | 1,650] 320 |1,200 | 210 | 1,200 | 180 750 | 100

S HER 00VN

12 2,300 780 | 2,200| 530 | 1,500 320 | 1,100 | 210 | 1,100 | 180 700 | 100

13 2,150| 780 | 2,050 530 | 1,400| 320 | 1,000 | 210 | 1,020 | 180 650 | 100

fIgx |ar 1.5D 1D 1.5D 1D
'% ae 0.1D 0.05D 0.02D 0.1D 0.05D
Grooving [P 0.5D 0.3D 0.05D 0.5D 0.05D
R ik
Grooving Side Milling
||'/{
apr ;{(f;:r éf‘tm’/

1EERAMERSHAE  BEEREREE  TEERBERRE -

2B HBIFFT  BIRRIEGEEREEO0% - EIBERBEEI0% -

BN A - | - MSETHRE » BRAERDH -

AMTARERAEEREIARE  BRABUYHSH -

1.When using low speed machines, use the maximum speed and adjust the feed rate.

2.In grooving stainless steels, reduce the rotation to 60% of table values and feed to
40% of table values.

3.Use in wet-condition in case of Stainless Steels, Nickel Alloys and Titanium Alloys.

4 Adjust milling condition when an unusual vibration, different sound occcur by cutting.

14 2,000 780 | 1,900 530 | 1,300] 320 950 | 210 950 | 180 600 | 100

15 1,850 650 | 1,750| 420 | 1,200/ 280 870 | 170 870 | 150 550 | 80

16 1,700| 650 | 1,600 420 | 1,100 280 | 800 | 170 | 800 | 150 | 500 | 80 ¢
17 1,600] 650 | 1,500 420 | 1,050 280 | 760 | 170 | 760 | 150 | 470 | 80 %':5
18 1500 650 | 1,450 420 | 1,000] 280 | 720 170 | 720 150 | 450 80 | PGSR
19 1,400| 650 | 1,350 420 950 280 | 680 | 170 | 680 | 140 | 420 75 @J;%
20 1,350 600 | 1,300 380 900 260 | 650 | 150 | 650 140 | 400 75 | RS
22 1,200 600 | 1,100 380 800 260 | 580 | 150 | 580 | 140 | 350 | 75 | EERA
25 1,000] 600 850| 380 650 260 | 490 | 150 | 490 | 140 | 290 | 75 | BEHS

8l g% |ar 1.5D 1D 1.5D 1D 3

'%ae 0.1D 0.05D 0.02D 0.1D 0.05D

Groung |ap 0.5D 0.2D 0.05D 0.3D 0.1D

1EEASERASAN  ERERSNE . TEEALESEE - - AlE

BTN - IR EAG R 00 EREREEA0Y - Grooving Side Milling

3MIFESE - 38 - KSS LU - BIRAERIH - " oo

AMIPEEFRES SO RSN . BEBTHSH - T ,{ ;

1.When using low speed machines, use the maximum speed and adjust the feed rate. ‘f’?”»’"’ 77777 ap| 5 4

2.In grooving stainless steels, reduce the rotation to 60% of table values and feed to 1=
40% of table values.

3.Use in wet-condition in case of Stainless Steels, Nickel Alloys and Titanium Alloys.

4.Adjust milling condition when an unusual vibration, different sound occeur by cutting.
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NACO Mil
SHSE 0JVN

=) 4NACO-E-F-G

EHEUDHIEHE  standard Milling Condition

NACO £t7) 4 7] nNaco4Fiutes Square End Mills
B EEDHI High-speed Milling

\

¥

AN

3NACO-H

B 3 U] Hll 46 £
NACO $t7) 3 7] NACO3Fiutes Square End Mills

It - BBt side Milling & Grooving

Standard Milling Condition

\-.

Irregular Helix Flutes

MSEYT T e

3

Microscope

mHHE &k

?—

NACO Mill

S HER 00VN

IH#ME | KEE- B E&# EF BiEER Rind
Work Material | Carbon Steels, Cast lrons Alloy Steels Hardened Steels Hardened Steels Stainless Steels
EEIE (150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (SUS304,316)
Condilons | W B |BEEE| WE |EREE| WE |EREE| WE |EEEE| WE |EEEE
a]@ D Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
mm min" | mm/min | min" | mm/min | min? | mmimin | min" | mmimin | min? | mm/min
1 47,800 | 2,200 | 47,800 | 1,600 | 39,800 | 1,200 | 31,800 900 | 15,900 | 400
15 47,800 | 2,200 | 47,800 | 1,600 | 39,800 | 1,200 | 31,800 900 | 15,900 | 400
2 47,800 | 2,200 | 47,800 | 1,600 | 39,800 | 1,200 | 31,800 900 | 15,900 | 400
2.5 41,800 | 2,200 | 41,800 [ 1,600 | 34,800 | 1,200 | 27,800 900 | 19,900 | 400
3 35,850 | 2,600 | 35,850 | 1,800 | 29,800 | 1,400 | 23,800 | 1,100 | 23,900 [ 490
3.5 29,800 | 2,600 | 29,800 | 1,800 | 24,800 | 1,400 | 19,800 | 1,100 | 15,900 [ 490
4 23,900 | 2,600 | 23,900 | 1,800 | 19,900 | 1,400 | 15,900 | 1,100 | 8,000 [ 490
5 19,900 | 2,600 | 19,900 | 1,800 | 16,600 | 1,400 | 13,200 | 1,100 6,600 | 490
6 16,000 | 2,700 | 16,000 | 2,000 | 13,300 [ 1,500 | 10,600 | 1,200 5,300 510
7 14,000 | 2,700 | 14,000 | 2,000 | 11,600 | 1,500 | 9,300 | 1,200 | 4,600 [ 510
8 12,000 | 2,700 | 12,000 | 2,000 | 10,000 | 1,500 | 8,000 | 1,200 | 4,000 [ 520
9 10,800 | 2,700 | 10,800 | 2,000 | 9,000 [ 1,500 | 7,200 | 1,200 | 3,600 | 520
10 9,600 | 2,700 | 9,600 | 2,000 | 8,000 | 1,500 | 6,400 | 1,200 | 3,200 [ 520
11 8,800 | 2,700 | 8,800 | 2,000 | 7,000 | 1,500 | 5,800 | 1,200 | 2,900 [ 520
12 8,000 | 2,700 | 8,000 | 2,000 | 6,700 | 1,500 | 5,300 | 1,200 | 2,700 [ 520
13 7,500 | 2,200 7,500 | 1,600 6,200 | 1,200 | 4,900 900 | 2,500 | 450
14 7,000 | 2,200 7,000 | 1,600 5,800 | 1,200 | 4,600 900 | 2,300 | 450
15 6,500 | 2,200 | 6,500 | 1,600 | 5,400 | 1,200 | 4,300 900 | 2,100 | 450
16 6,000 | 2,200 | 6,000 | 1,600 | 5,000 | 1,200 | 4,000 900 | 2,000 | 450
17 5,700 | 2,000 | 5,700 | 1,400 | 4,750 | 1,100 | 3,800 750 | 1,900 | 380
18 5,400 | 2,000 | 5,400 | 1,400 | 4,500 | 1,100 | 3,600 750 | 1,800 | 380
19 5,100 | 2,000 | 5,100 | 1,400 | 4,200 | 1,100 | 3,400 750 1,700 | 380
20 4,800 | 2,000 | 4,800 | 1,400 | 4,000 | 1,100 | 3,200 750 1,600 | 380
22 4,200 | 1,800 | 4,200 | 1,200 | 3,500 900 | 2,800 600 | 1,400 [ 320
25 3,450 | 1,800 | 3,450 | 1,200 | 2,900 900 | 2,300 600 | 1,100 [ 320
2% ap 1.6D 1D 1.5D
Depth of Cut[ae 0.05D 0.02D 0.05D
1LEEARESSRHE  BEREENE  TEEARERRE -
2 BB B - BBIRRIERWREEC0%  EHEREFL - iUk
3MIFEEE - 8 - LSS THI - IBRAZENDH - SideMilea .

AMIPEHRAEERDTREBN - BRETHSH -
1.When using low speed machines, use the maximum speed and adjust the feed rate.
2.In grooving stainless steels, reduce the rotation to 60% of table values and feed to
40% of table values.
3.Use in wet-condition in case of Stainless Steels, Nickel Alloys and Titanium Alloys.
4.Adjust milling condition when an unusual vibration, different sound occcur by cutting.

ap

AN ANANNANAN

Ifmng (BEREBESE gam 2 |F2H-AREE  gEg AHE BES
j Structural Steels, Cast Irons Alloy Steels, _ Nickel Alloys,
Work Material Carbon Stesls Pre-hardened Steels Hardened Steels Stainless Steels Titanium Alloys
R\ sodsoe) Fe.FCD | SO NG | (45~50HRC) (SUS304,316) (20~45HRC)
condiions | W [EREE| W E |ewEm| mE [sesE| 0z [teEE| 8 ceEE| w2 [Eesm
7 @ D Rotation Feed | Rotation Feed | Rotation Feed | Rotation Feed Rotation Feed Rotation Feed
mm min”" [mm/min| min? [mmimin| min? [mmimin| min? [mmimin|] min? [mmimin| min? | mm/min
1 8,100 | 350 | 8,100 | 350 | 8,800 | 200 | 6,000 85 | 5,500 65 | 2,900 | 43
2 7,400 | 390 |7,400| 390 | 7,700 | 250 | 5,100 | 100 | 4,700 80 | 2,600 | 50
3 6,700 | 440 | 6,700 | 440 | 6,700 | 300 | 4,300 | 130 |3,950 | 100 | 2,300 | 60
4 6,000 | 500 | 6,000 | 500 |5,800 | 350 | 3,600 | 190 | 3,300 | 130 [2,000| 70
5) 5,300 | 500 | 5,300 | 500 |5,000| 350 [3,000] 190 | 2,750 | 130 | 1,700 | 70
6 4,600 | 580 | 4,600 | 580 |4,300 | 390 | 2,500 | 200 | 2,200 | 140 [ 1,400 | &0
04 4,000 | 580 | 4,000 | 580 |3,750 | 390 | 2,150 | 200 | 1,900 | 140 | 1,200 | &0
8 3,400 | 580 | 3,400 | 580 | 3,200 | 390 [ 1,850 | 200 | 1,600 | 140 | 1,000 | 80
9 3,100 | 580 | 3,100 | 580 | 2,900 | 390 | 1,650 | 200 | 1,450 | 140 900 | 80
10 2,800 | 590 | 2,800 | 590 | 2,600 390 | 1,500 | 200 | 1,300 | 140 800 | 80
11 2,500 | 590 | 2,500 | 590 | 2,400 400 | 1,350 | 200 | 1,200 | 140 750 | 80
12 2,300 | 590 | 2,300 | 590 |2,200| 400 |1,250 | 200 | 1,100 [ 140 700 | 80
16 1,700 | 470 | 1,700 | 470 | 1,600 | 380 900 | 190 800 | 130 500 | 70
gk [ar 1.5D 1.0D 1.5D 1.0D
'%\ae 0.1D 0.05D 0.1D 0.05D
Grooving [P 1D 0.2D 0.3D 0.2D
8% g /_;qu
Grooving Side Milling

1AERASEMEZNIRLES -
2INTAHE - R - RSETIHFR - BRAZENUH -

1.Use highly rigid machining center.

AN

=
20/
A

E
=

dae

2.Use in wet condition in case of Stainiess Steels, Nickel Alloys, Titanium Alloys.

i B =SS 0JVN

Cutting Speed Specifications
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BHEU)EIEH  standard Milling Condition

NACO #tJ) 3 7] NAco 3Fiutes Square End Mills

i"& Slotting

EEUDEIEMFE  standard Milling Condition
NACO 7] 2 7] naco Multiple Flutes Square End Mills
—Hﬁﬁ: Conventional Milling

i Bt & 0JVN

Cutting Speed Specifications
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THaE (WERRBER s |S2HR RER gam AR RitER THHE | KRR B | A28 A AEER ER | WiHAR

Work Material &%:5@75 Cast Irons Pre-hardened Steels Hardened Steels Stainless Steels #l:r:eulmmﬂ);‘s Work Material | Carbon Steels, CastIrons Alloy Steels Hardened Steels Hardened Steels Stainless Steels Nickel Alloys,

a5 Fe.Fep | SOLNERRG™ | us-sonRo) (SUS304,316) (20~45HRC) R\ (150-250H8) (25-35HRC) | (35-45HRC) | (45-55HRC) | (SUS304,316) | @num Al

condtions | W F |gEE| W |seeE| @ |eeem| 8 |seen| 8 [sesm| 8o sesm condtions | # #F |gEE| B 2 |seeE| wE |eess| 0 s [ecen| B sees| e (eees

IJ@D Rotation Feed Rotation Feed Rotation Feed Rotation | Feed Rotation Feed Rotation Feed QJ@D Rotation Feed Rotation | Feed | Rotation Feed Rotation Feed Rotation | Feed | Rotation| Feed
mm min”' |mm/min| min”" |mmimin| min? [mm/min| min" [mm/min| min? | mmimin] min? | mmimin mm min! | mm/min| min? |mm/min| min" |mm/imin| min? |mm/min| min? [mm/min| min? | mmimin
1 6,400 | 220 |6,400| 220 | 3,600 | 120 |3,200| 90 |[3,600| 100 | 2,200 | 55 3 15,000( 2,150 | 13,400| 1,540 |10,400] 1,050 | 8,200 | 650 | 7,400 | 540 | 5,200 | 380
2 5,500 | 200 |5,500| 200 | 3,200 | 110 | 2,800 | 80 |[3,200| 90 |2,000| 50 4 11,200 2,400 (10,000 1,740 | 7,800 1,180 | 6,100 | 730 | 5,600 | 600 | 3,900 | 420
3 4,700 | 175 | 4,700 | 175 | 2,800 | 100 | 2,400 | 70 |[2800| 80 |1,800| 45 5 9,000( 2,700 | 8,000| 1,930 | 6,200( 1,300 | 4,900 [ 810 | 4,400 | 670 | 3,100 | 470
4 4,000 | 150 |4,000| 150 | 2,400 | 90 |2,000| 60 |[2400| 70 |1,600| 40 6 7,500( 2,700 | 6,700| 1,930 | 5,200 1,300 | 4,100 | 810 | 3,700 | 670 | 2,600 | 470
5 3,350 | 150 | 3,350 | 150 | 2,000| 90 |1,650| 60 |[2000| 70 |1,350| 40 8 5,600( 2,700 | 5,000| 1,930 | 3,900 1,300 | 3,050 | 810 | 2,800 | 670 | 1,950 | 470
6 2,700 | 150 | 2,700 | 150 | 1,600 90 | 1,300 | 60 | 1,600 70 [ 1,100 | 40 10 4,500| 2,700 | 4,000] 1,930 | 3,100] 1,300 | 2,450 | 810 | 2,200 | 670 | 1,550 | 470
7/ 2,350 | 140 | 2,350 | 140 | 1.400| 90 |1,150| 60 |[1,400| 70 950 | 40 12 3,750( 2,700 | 3,350 1,930 | 2,600 1,300 | 2,050 [ 810 | 1,850 | 670 | 1,300 | 470
8 2,000 | 140 |[2,000| 140 | 1,200 | 90 | 1,000 60 |[1,200| 70 800 | 40 16 2,800( 2,500 | 2,500| 1,800 | 1,950 1,220 | 1,530 [ 760 | 1,400 | 630 980 | 440
9 1,800 | 130 | 1,800 | 130 | 1,100 | 80 900 | 50 |1,100| 60 720 | 40 20 2,250( 2,100 | 2,000| 1,540 | 1,550 1,050 | 1,230 [ 650 | 1,100 | 540 780 | 380
10 1,600 | 130 | 1,600 | 130 | 1,000| 80 800 | 50 |1,000| 60 640 | 40 25 1,350| 1,700 | 1,100] 1,200 900 880 | 700 | 540 650 | 450 460 | 320
11 1450 | 110 | 1,450 | 110 900 | 70 730 | 40 900 | 50 590 | 30 g% [ar 1~1.5D

12 1,300 | 110 | 1,300 | 110 800 | 70 660 | 40 800 | 50 530 | 30 Sif;;;"g ae 0.1D 0.05D 0.02D

16 1,000 | 100 | 1,000 | 100 600 | 70 500 | 40 600 | 50 400 | 30 Grooving |ap 0.1D 0.05D ~0.05D (max.) 0.5D
20 750 75 750 | 75 450 | 50 370 | 30 450 | 35 300| 20

LAEABREZNTRLEA - B Pl

2MIAER - & - RSeTHFR - SBRAENUH -
JHRILFRGFREAINTEMRTIVATLE@ZMI AL -

1.Use highly rigid machining center.
2.Use in wet condition in case of Stainiess Steels, Nickel Alloys, Titanium Alloys.
3.Drilling condition assumes use in thin sheet or #30 taper spidle machining center.

NIERAESRYNEREE - BEEDHSH -

Adjust milling condition when unusual vibration, different sound occcur by cutting.
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E[ 4NACO-J

T BEt)E {E{E B ¥ETE  ReCOMMENDED MILLING CONDITIONS FOR CARBIDE END MILLS R
Sz _ %3
;;33 NACO #t7J) 47 Bl £ NAco 4 Flutes Corner Radius End Mills ;%;
o5 &l ©
T8 FEFEBUH nigh-speed siotting FIEE  side milling BT
) s
ég THHME|  ERE BE &8 IS W HIES R AR B THME| RESBE | A28 TAS | BESEES | F5E 9ESE WA g 3
o MILD STEELS ALLOY STEELS HARDENED STEELS STAINLESS STEELS MILD STEELS CARBON ALLOY STEELS HARDENED STEELS STAINLESS STEELS BEMBES o
=7 WORK CARBON STEELS, CAST IRON TOOL STEELS PREHARDENED STEELS HARDENED STEELS WORK S AL orEe i ?SggEgE?r?LEEJLS Joae) e HARDENED STEELS 7=
MATERIAL |  $S400,S55C,FC250 SCM,SKT,SKS,SKD |  SKT,SKD,NAK5S HPM1 SUS304,SKD MATERIAL | SS400,S55C,FC250 | SCM.SKTSKSSKD | gursip NAKSSHPM1 SUS304,SKD HEAT RESISTANT
—< (~750N/mm?) (~30HRC) (30~38HRC) (38~45HRC) (~750N/mm?) (~30HRC) " (30-38HRC) {38=45HRC) '45-55HRC)
: i : iEdS ; iERS ; EiS : iEfR : RS : s - iEdS ; g ]
ol nE | B | g | BB | gy | BB | gg | BB | g nE | BB | g (BB | gy | BB | gg | B | g | P2 | Bm | (@
® ﬂ MILLDIA.| SPEED FEED SPEED FEED SPEED FEED SPEED FEED MILLDIA. | SPEED | FEED | SPEED | FEED | SPEED | FEED | SPEED | FEED | SPEED | FEED g'_! ©
%}L (mm) (min"") (mm/min) (min"") (mm/min) (min) (mm/min) (min"") (mmimin) (mm) (min"y | (mm/min) | (min") | (mm/min) | (min") | (mmimin) | (min?) | (mm/min) | (min") | (mmimin) 3'.1 8.
§ il 1 16,600 545 15,200 490 13,200 420 10,200 275 1 6,600 | 400 | 4,600 180 | 4,200 | 220 | 2,600 55 2,100 35 0 §
o T 2 13,300 655 12,100 590 10,600 515 8,100 330 2 5,800 | 420 | 4100 | 200 | 3,750 | 235 | 2,300 65 1,900 40 T o
= T 3 10,600 765 9,600 690 8,500 610 6,400 385 3 5,000 | 440 3,500 | 220 | 3,250 | 235 | 2,000 65 1,650 40 np =
=l 4 8,400 875 7,600 790 6,800 705 5,000 440 4 4,200 | 470 3,000 | 240 | 2,750 | 240 1,700 70 1,400 45 B
5 7,000 980 6,400 895 5,700 800 4,100 490 5 3,600 | 490 | 2,650 | 250 | 2,400 | 240 1,500 70 1,250 45
—< 6 6,100 950 5,600 875 5,000 780 3,600 475 6 3,150 525 | 2,300 | 275 | 2,100 | 245 1,300 75 1,100 50
8 4,800 920 4,400 845 4,000 780 2,800 450 8 2,350 | 470 1,750 [ 315 1,650 | 250 995 80 835 55
§ 10 3,800 920 3,500 840 3,200 780 2,200 440 10 1,900 | 450 1,400 | 295 1,250 | 235 795 85 665 50 %
= 8 12 3,200 920 2,900 840 2,700 780 1,900 450 12 1,550 | 415 1,150 | 275 1,050 | 215 660 75 555 50 8 =
= =
Q& 211 O Pa— L] it o
Q . ————— B da dr da| - da dr Q
7] FE __ 020 W aa o 7 S
=z % ke Aa Max=3mm ////A E':EPTH 2.5D [0.05D | 2.5D 10.02D T—ﬁ =
5l OF CUT OF cUT . ar 5|
1AEASAEREEZRER®TA - 1EEAESRTREECHaRRA -

2 2MEARSIMALCARE)DEIS I - MTARE - RSERWASEN  BEBTIRE2 HAE -
AR MR UDAIRN - RERE - BERRUBIRE -

4 CHIHIBBRLU D ADRERIMEDEZDRERE  SENERER - MEESRE - ERRUHIEE -
il ED B £R DA4ZD R E - 3T TR UDHIS BUEBERRINEZ60-70% -

2BIRDEIRG - HIFEERMEEE - EERENERER -
BERB A RE I BRUAEIE -

AMTIAFEERMASEHE (B : INCONEL®) » BEFEAFNBHEDHEEE -
SEINIR  RIRAMALILBERRE -

1.Use arigid and precise machine and holder.
2.We suggest using an air blow or MQL (mist). For milling stainless steels, titanium
alloys and heat resistant alloys, use a coolant with high smoke retardant properties.
3.Please adjust the speed, feed and cutting depth according to actual cutting conditions.
4.These milling conditions are for an end mill where the tool overhang length is less
than 3XD (mill dia). When the tool overhang length is longer, please adjust the
speed, feed and cutting depth.
s#These milling conditions are for 4-flutes type. In cace of 3-flutes type,
please reduce the feed rate to 60-70%

1.Use arigid and precise machine and holder.

2.Adjust speeds and feeds according to cutting conditions, cutting depth, and rigidity
of the machine.

3.Use a suitable cutting fluid with high smoke retardant properties.

4. For milling stainless steels and heat resistant alloy steels (e.g. INCONEL® }, non
water-soluble fluids are recommended.

5.When dry milling, use an air blow to avoid chip packing.
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BHEYDHIEMH  standard Milling Condition BB HI R BEE TR  RECOMMENDED MILLING CONDITIONS FOR CARBIDE END MILLS

U);F a( 0
fo) L]
Sz 7] B2 = S
i = s
s ) NACO %EJJ SJJ." . NACO ﬁﬂ Bkgg NACO Ball Nose B
T 2l NACO 6 Flutes Corner Radius End Mills 2|3
I:iﬁ §%ZI
¥ B EDHI High-Speed Milling fIEE  side milling |
U’iﬁ ﬁ% o
@ o L 4 @
£ THME inidicg ] alidicg mAR EAS EAS THME B —RESHE| S8 |PESEES|rEE nzsE =
=7 WorkMateriat| RS SEH8 miER KEE SKD61 SKD11 SKH51 CAST IRON =S TH# HIRDENED STEELS | STAINLESS STeeLs| — FAES 3 HEH A=
ork Matenal | dened Steeis, Carbon Steels, Hardened Stesis Hardened Stesis SKDG1 Hardened Stasis SKD11 Hardened Steeis SKH51 WORK MILD STEELS | ALLOY STEELS |PREHARDENED STEELS| HARDENED STEELS |HARDENED STEELS | HARDENED STEELS
—< l—\ Alloy Steels Pre - Hardened Steels, Mold Steels MATERIAL FC.FCD CARBON STEELS | TOOL STEELS (FREE-CUTTING)
ﬂ]ﬁ]ﬁﬁ (~35HRC) (35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) 2 55400,555C |SCM SKT,5KS, SKD |SKT.SKDNAKSS HPM1| SUS304,5KD 45~55HRC 55~GOHRC
Milling (~750N/mm?) (~30HRC) (30~38HRC) (38-45HRC) ( ) ( )
w Conditions | # & |EREE| @F |ELKEE| @E |LREE| @E |EREE| @ E | EREE 5 s w5 e i s i o
o B TED Rol?ti‘:n Feedl Rol?ti‘:n Feedl Rol?ti‘:n Feedl Rol?ti‘:n Feedl Rol?ti‘:n Feedl ¥ER | @EE EE #iF EE HiF EE #iF EE #iF EE HiF EIE EiE EE A
o3, ot e el S ) 1 T mm | speen| FEED |seED| FEED [SPEED| FEED |SPEED| FeED |speeD| FeeD |speen| Feep |speen| Feen | (3, &
§?]|] 6 16,000 | 5,800 | 16,000 | 5,800 | 16,000 | 5,800 | 12,000 | 3,200 | 8,000 | 2,000 (in) |mimin)| (min®) [(momin)| (min') {(mmin)| (i) (menmin)] (min) |(mimin)) (min) |(owimin)| (min) [(omimin)f | 57y §
ST 8 | 12,000 5800 |12,000] 5,800 | 12,000 | 5,800 | 9,000 | 3,200 | 6,000 | 2,000 0.2 [32,000] 460 [32,000] 460 [32,000{ 410 |32,000] 330 |32,000{ 205 |24,500 135 |24,500 115 | |T &
=T 10 9,600 | 5,800 | 9,600 [ 5,800 | 9,600 | 5,800 | 7,200 | 3,200 | 4,800 | 2,000 0.25 (32,000 460 |32,000] 460 |32,000] 410 [32,000| 330 [32,000| 205 [24,500| 135 |24,500| 115 I=
=] 12 8,000 [ 6,800 [ 8,000 [ 5,800 [ 8,000 [ 5,800 [ 6,000 3,200 [ 4,000 [ 2,000 0.3 [32,000 535 {32,000 353 [31,500| 490 [32,000| 420 [32,000| 265 |24,500| 175 [23,500| 150 =]
16 6,000 | 5,400 6,000 | 5,400 6,000 | 5,400 4,500 | 3,000 3,000 | 1,900 0.35 |32,000[ 535 {32,000| 353 |31,500| 490 |32,000| 420 |32,000| 265 |24,500| 175 |23,500| 150
—< 20 4,800 [ 4,600 [ 4,800 [ 4,600 [ 4,800 [ 4,600 [ 3,600 [ 2,580 [ 2,400 [ 1,600 0.4 [32,0000 610 |32,000 610 [31,500| 550 [32,000] 460 27,500 285 [23,500| 210 [17,500| 140
PHH'J ap 1~1.5D 0.45 |32,000[ 610 [32,000] 610 (31,5001 550 |32,000f 460 |27,500| 285 |23,500| 210 |17,500] 140
§ Deﬁi._[ ae 0.1D ] 0.05D 0.02D 0.01D 0.5 |32,000] 765 |32,000{ 765 |31,500| 630 |25,000| 400 {22,000 285 [19,000| 210 [14,000 140 =
= O 0.75 (32,000 895 |27,000 755 |22,500| 630 [18,000| 400 [15,500| 285 [13,500| 210 [10,000| 140 3=
=54 TR 1 23,500 945 [19,000] 755 (15,500 620 |12,500 400 |11,000] 285 [9,500| 210 |7,150| 140 =
8%5 side Milling 1.25 |[19,500| 935 [15,500| 755 |13,000| 620 |10,500| 400 |9,250 | 285 |7,950| 210 |5,950 | 140 ﬁ'ﬁg
573 ap 1.5 [15,500| 935 [12,500{ 750 |10,500( 620 |8,450| 400 |7,400]| 280 |6,350| 210 |4,750| 140 E %
* 1.75 |[12,000] 935 |9,600| 750 |8,100| 620 |6,500| 400 |5,700| 280 |4,900| 210 | 3,600 140 Z;Ij
3l 2 10,200] 935 |8,100| 750 |6,800| 620 |5,500| 400 |4,800| 280 |4,100| 210 | 3,000 140
=l 4,
3 a Pf | da
= 1LERSEMANTR  ARTES0E  TEERLEREER - RE R<05]0.050 10.20 7 Oanasn 032'0 =
R 2BRDHFRBIRRE KDY - DEPTH | O0B5SR___ [0.1D [ 0.2 P 2ol £=
o IMIAERFAESRDAREE - WAETHSH - OF CUT Qs
80._ = 1.When using low speed machines, use the maximum speed and adjust the feed rate. = §
’g ﬂJ 2.Recommend dry process in case of high speed milling.. @J g
% ﬁu 3.Adjust milling condition when an unusual vibration, different sound occcur by cutting. | [EESEMSNTE  BEERSEE ) TEHEREEREE - ﬁu i
S H 2JERMEREE - RBEER10mBERA - SL
= LE JFRERYELAMT - LE £
3 5]

1.When using low speed machines, use the maximum speed and adjust the feed rate.
2.The Run-Out of the mill should be within be within 10 gm after chucking.
3.Use cutting fluids.
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BHEU)EIEH  standard Milling Condition

NACO #7) EEKEY naco Ball Nose
_ﬂﬁﬁ: Conventional Milling

EEUJHIIESE  standard Milling Condition

NACO #7) EKEY naco Ball Nose
B R EDHI High-speed Milling
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Cutting Speed Specifications

147

IHME | =8 B8 el AEH BiEESE BN HIEE
Work Material | Carbon Steels, Cast Irons Alloy Steels Hardened Steels Hardened Steels Stainless Steels Nickel Alloys,
EpEl g\ (150-250H8) (25~35HRC) | (35~45HRC) | (45~55HRC) | (SUS304,316) | ™m0
condors | 8 B [#EEE| B 2 |sezE| 82 |sezE| 8 E [soE| 82 [sose| 8E [seee
EE@R Rotation | Feed | Rotation| Feed | Rotation| Feed [ Rotation| Feed | Rotation| Feed | Rotation| Feed
mm min' [mm/min| min? |mm/min| min" |mm/min| min? |mm/min| min" |mmimin| min? | mm/min
0.5 24,000/ 770 )16,000)0 370 |12,700f 270 |11,100| 190 |11,100) 210 | 8,000 | 120
0.75 |[21,500| 770 [14,400{ 370 (11,400 270 | 9,900| 190 | 9,900( 210 | 7,200 | 120
1 19,100 770 (12,800 370 {10,200 270 | 8,900| 190 | 8,900{ 210 | 6,400 | 120
1.25 |17,000| 1,100 | 11,400 550 | 9,000| 400 | 7,900| 280 | 7,900 310 | 5,700 | 180
1.5 [14,900{ 1,100 [10,000{ 550 | 7,900| 400 | 6,900 280 | 6,900{ 310 | 5,000 | 180
2 10,800( 1,100 | 7,200 550 | 5,700 400 | 5,000( 280 | 5,000{ 310 | 3,600 | 180
2.5 9,200{ 1,300 | 6,200 660 | 4,900| 480 | 4,300 330 | 4,300{ 380 | 3,100 | 210
3 7,700{ 1,300 | 5,200| 660 | 4,100| 480 | 3,600 330 | 3,600| 380 [2600| 210
4 6,000{ 1,400 | 4,000{ 700 | 3,200 510 | 2,800| 360 | 2,800 400 | 2,000 | 230
5 4,800{ 1,400 | 3,200{ 700 | 2,600 520 | 2,300| 370 | 2,300{ 410 | 1,600 | 230
6 4,000{ 1,400 | 2,700] 710 | 2,200| 530 | 1,900 370 | 1,900 410 | 1,400 | 240
8 2,600{ 1,500 | 1,700 720 | 1,400 540 | 1,200 380 | 1,200| 420 900 | 250
10 1,700( 1,600 | 1,100| 730 900| 550 800| 390 800| 430 600 | 260
?Uﬁ'l ap 0.1D 0.05D 0.1D 0.05D
oﬁ?c-u P 0.2D 0.1D 0.2D 0.1D
|
ap
4

—_

Pi

1TRERERMSHHE  BEARSEE  TIEREEREER -
2BHABAME - BRERIEGEREECL - EAEREEF% -
SNIFHE - & NS THE - IBRAENDH -
AMIARERFESREBNERE - SFHBURSW -

1.When using low speed machines, use the maximum speed and adjust the feed rate.

2.In grooving stainless steels, reduce the rotation to 60% of table values and feed to
40% of table values.

3.Use in wet-condition in case of Stainless Steels, Nickel Alloys and Titanium Alloys.

4.Adjust milling condition when an unusual vibration, different sound occcur by cutting.

IHME | REHE B =Fa | N F BiEER T
Work Material |  Carbon Steels, Cast Irons Alloy Steels Hardened Steels Hardened Steels Stainless Steels
i;?]ﬁljﬁfft (150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (SUS304,316)
condtons | BB |EmEE| wE [eeEE| wE |eesw| ez |sesE| wE |sesE
*ﬁ R Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
mm min”! mm/min min”! mm/min min”! mm/min min”! mm/min min”! mm/min
0.5 66,000 | 2,100 | 51,500 | 1,300 | 46,000 960 | 30,600 | 640 | 46,000 960
0.75 | 58,500 | 2,100 | 45,600 | 1,300 | 40,100 960 | 27,000 | 640 | 40,100 960
1 51,000 | 2,100 | 39,800 | 1,300 | 35,700 960 | 23,700 | 640 | 35,700 960
1.25 | 44,500 | 2,700 | 34,900 | 1,700 | 31,000 | 1,300 | 20,600 | 830 | 31,000 | 1,300
1.5 38,000 | 2,700 | 30,000 | 1,700 | 26,000 | 1,300 | 17,500 | 830 | 26,000 | 1,300
2 25,500 | 2,700 | 19,900 | 1,700 | 17,900 | 1,300 | 11,900 | 830 | 17,900 | 1,300
2.5 21,000 | 3,000 | 16,400 | 1,900 | 14,700 | 1,400 | 9,700 | 920 | 14,700 | 1,400
3 17,000 | 3,000 | 13,300 | 1,900 | 11,900 | 1,400 | 7,900 | 920 | 11,900 | 1,400
4 12,800 | 3,100 | 10,000 | 2,000 | 9,000 | 1,500 | 6,000 | 960 9,000 | 1,500
5 10,200 | 3,100 | 8,000 | 2,000 | 7,200 | 1,500 | 4,800 | 960 7,200 | 1,500
6 8,500 | 3,100 | 6,700 | 2,000 | 6,000 | 1,500 | 4,000 | 960 6,000 | 1,500
8 7,000 | 3,100 | 5,500 | 2,000 | 4,900 | 1,500 | 3,200 | 960 4,900 | 1,500
10 5,900 | 3,100 | 4,600 | 2,000 | 4,100 | 1,500 | 2,600 | 960 4,100 | 1,500
Eﬁﬂ ap 0.05D 0.02D 0.05D
et [P 0.1D 0.05D 0.1D
ap
%
Pr‘_

1REREEWMSGHIN  HEERSEE  LEEREERRE -

2MIAHHE -8  HEZTTHE - IBREENDH -
SMIAERTAEERDIRBN - BREDHSH -

1.When using low speed machines, use the maximum speed and adjust the feed rate.

2.Use in wet-condition in case of Stainless Steels, Nickel Alloys and Titanium Alloys.
3.Adjust milling condition when an unusual vibration, different sound occcur by cutting.

Irregular Helix Flutes

S ERY DR

Microscope

MHHS ke

3
o]
Q
<
=

=
>
o
o
it
7)
*
3l

Cutting Speed Specifications

i B S 0JVN

148



| 2NACO-P 4NACO-Q

“’x\ EHEUDHIEHE  standard Milling Condition EHEUDHIEHE  standard Milling Condition "* "
o o
5 NACO £t7]) B E EKBY nacoHigh Precision Ball Nose NACO #tJ) ¥8¥H 8% J) NAcoFineRoughingEndMills |53
3 & s
:;g — R EH conventional Milling BIEE side milling %;
=] = S
ot | |InuE | RER RAR RS MR N IrpR (WERABRAR  mm  |S2R-FER gag RHR RifES | |§ D
= 7] Work Material | Pre-Hardened Steeels, Mold Steels Hardened Steels Hardened Steels Hardened Steels Work Material it Cast lrons ARSI S ks Hardened Steels Stainless Steels T':';f;;”m;; 7=
/| pugs (40~50HRC) (50~55HRC) (55~60HRC) (60~65HRC) EEr | sssons) FC.FCD | SO ey | (45-50HRC) (SUS304,316) (20~45HRC)
| lcondtions | WE | mwmm | wz | #eEm | ez | sesw | ez | zees condlons | W F |EEEE| W [SREE| W [EOEE| BB [SoEE| 8B [E0EE W8 [EeEE |
w *@. R Rotation Feed Rotation Feed Rotation Feed Rotation Feed ’]U@ D Rotation | Feed | Rotation| Feed |Rotation| Feed | Rotation| Feed | Rotation| Feed | Rotation | Feed w
i mm min’' mm/min min’’ mm/min min’' mm/min min’’ mm/min mm min' [mm/min| min”" |mm/min| min" |mm/min| min" | mm/min| min? | mm/min| min" | mm/min il I
g}L 0.5 50,000 1,400 50,000 1,400 50,000 1,300 42,000 1,000 6 4,800 | 1,200 | 5,800 | 1,500 | 3,200 | 380 | 2,600 | 400 | 5,300 [ 250 | 1,600 | 100 3L g
g)']l] 0.75 50,000 2,000 50,000 2,000 37,300 1,400 28,000 1,000 8 3,600 | 1,200 | 4,500 | 1,500 | 2,400 | 380 | 2,000 | 400 | 4,000 | 250 | 1,250 | 100 il 5
% I 1 38,100 2,100 38,100 2,100 28,000 1,400 21,000 1,000 10 2,800 | 1,200 | 3,500 | 1,500 | 1,900 | 380 | 1,600 | 400 | 3,200 | 250 | 1,000 | 100 i E ;
T 1.25 30,500 2,100 30,500 2,100 22,400 1,400 16,800 1,000 12 2,400 | 1,200 | 2,900 | 1,500 | 1,600 { 380 | 1,300 | 400 | 2,600 | 250 800 | 100 i ¥
| 1.5 25,400 2,100 25,400 2,100 18,700 1,400 14,000 1,000 16 1,800 | 900 | 2,200 | 1,100 | 1,200 | 360 | 1,000 | 360 | 2,000 | 210 600 | 90 =1
)y 2 19,100 2,100 19,100 2,100 14,000 1,400 10,500 1,000 20 1,400 | 700 | 1,700 | 850 | 850 | 340 800 | 300 | 1,600 | 150 500 | 80 \
N 2.5 15,300 2,100 15,300 2,100 11,200 1,400 8,400 1,000 B g% [ae 1.5D 2
- 3 12,700 2,100 12,700 2,100 9,300 1,400 7,000 1,000 SHellkon 1 0.5D ] 0.3D
> 4 9,500 2,100 9,500 2,100 7,000 1,400 5,300 1,000 B o ) §
ES 5 7600 | 2100 | 7,600 | 2100 | 5600 | 1,400 | 4200 | 1,000 = H Se
g 6 6400 | 2,100 | 6400 | 2100 | 4700 | 1400 | 3500 | 1,00 Thu |RERRBER| gm |SoR-RER| gam FHE Bitae & o
Q WDHI ap 0.08D 0.05D Work Material Sé”:ﬂ;ﬁ'é‘:é‘; ' Cast lrons P.enarge.ql:; ;ieels Hardened Steels Stainless Steels Nickel Alloys, 7 Q
=7 RE SS,8C Fc FoD | SCM.NAK.HPM e Aoy <
| [pepmorcu]Pr 0.25D 0.15D EIBIEERE | (150~250H8B) : (25~35HRC) (45~50HRC) (8US304,316) (20~45HRC) 7
5| Conttons | W 2 [wiemE| W@ [wemE| w2 [gemm| w2 [sezE| 0 [eee| 0z (seee | D)
). | :j 7ED Rotation | Feed | Rotation| Feed |Rotation| Feed | Rotation| Feed | Rotation| Feed | Rotation | Feed
< ™ [ ‘J mm min" |mm/min| min" |mm/min| min" |mm/min| min" |mmimin| min? |mm/min| min? | mmimin
\'-,a ,\T.*' 6 3,600 | 900 | 4,300 | 1,100 | 2,400 | 300 | 1,700 | 260 [ 4,200 | 250 | 1,100 | 65 @
= {0’”; 8 2,700 | 900 | 3,400 | 1,100 | 1,800 | 300 | 1,350 | 260 | 3,200 | 250 800 | 65 % ;::;
&2 1 J 10 2,100 | 900 | 2,600 | 1,100 | 1,400 [ 300 | 1,100 | 260 | 2,500 | 250 650 | 65 = {E
: R 12 [ 1,600 | 900 [2200 1,100 | 1,200 300 | 900 260 [2100 | 250 | 550 65 | |AeEES
¥ —-'F;lr-— 16 1,350 | 700 | 1,650 | 850 | 900 | 280 700 | 240 | 1,600 | 210 400 | 60 B 3
= 20 1,050 | 520 | 1,350 | 700 | 700 | 260 550 | 220 | 1,250 | 170 300 | 55 H =
- 1 RBRARRNSA - Bk [ 1.0D 0.3D 0.5D 0.3D # £
2MYHREREN  TEAERSEEEEE - s
IEAMBEMANTIE  MRTRSHE  TAEHSEERE - 1 BERBBEZNIRLRRA - =
AMIHERFAEEBROTRER - BREDHSH - 2NTAHE -8B - ST BRRAENDH -
1.Recommend oil mist process. anenn | okl ! 25% = AF210mmbs » 2 | 20% - BRRKENTI I -
2.When depth of the cut is shallow, increasing the speed ratesuitably. y il & 8 EA -
3.When using low speed machines, use the maximum speed and adjust the feed rate. T 1.Use highly rigid machining center and holder.
4.Adjust milling condition when unusual vibration, different sound occcur by cutting. A= ap 2.Use in wet condition in case of Stainless Steels, Nickel Alloys, Titanium Alloys.
s 3.In case of contour milling, please reduce feed rate from the value in the chart.
When diameter is under 10mm, it makes 25% of values in the chart.
When it is above 10mm, it makes 20% of values in the chart.
149 However, when horizontal machining center it is used, it does not apply. 150




=) 4NACO-R-S

“’x\ EHEUDHIEHE  standard Milling Condition "* "
® o
SF — ) ) y £
E 5 NACO 7] E 2 $5*H#t ] NAcoFine Roughing Radius H
ok &ls
Tse NACO ﬂﬂ c% *ﬁ*ﬁﬁﬂ NACO Fine Roughing Chamfering e
= =
g,g BIEE  side minting Bt crooving g =X
) Bt o
=7 THHE (EESEE KES Y ] a8l AEE| g RS gas THmg (BSEE RER EE gl AR mAm PN Bgas 7=
J 2 Structural Steels, C Alloy Steels, Nickel Al ; Structural Steels, Cast Allay Steels, ; Nickel Alloys \
|| Work Material| "Carbon teeis Al Pre-hardenedStaels |  Hardened Steels Stainless Steels sl Work Material [ Carbon Steels L Pre-hardened Stesls | Hardened Steels Stainless Steels Thanios Ay >~
|| e nssﬁ% FC.FCD | SO ey | (45~50HRC) (SUS304,316) (20~45HRC) EEr | oseisone) FC.FCD | SO NERE |  (5-50HRO) (SUS304,316) (20~45HRC) '
4 Milli Mill
#ﬁ condtions | W B |EEE| 0 E [eEm| 0B [SREE 8 [SeRE| 8 |SeRE 8 R [EREE condtons | 08 B [EREE| 0 E [EREE| 82 (EOEE| 92 (0EE| 82 (02 8B |EEER ﬂ,}
g & aJE_E D Rotation | Feed Rotation Feed Rotation | Feed | Rotation| Feed | Rotation Feed Rotation Feed ’ﬂ@ D Rotation Feed | Rotati Feed | Rotati Feed Rotation Feed Rotation | Feed | Rotation| Feed g: 3
§ 3L mm min" |mm/min| min" [mm/min| min? |{mm/min| min? | mmimin| min" [mm/imin] min? | mm/min mm min”" [mm/min| min" [mm/min| min" |mmmin| min? [mmimin| min? {mm/min| min? | mm/min }L' §
o i 6 4,800 | 800 | 5,300 | 890 | 4,200 | 510 | 2,700 | 290 | 3,200 | 230 | 1,600 | 110 6 3,700 | 620 | 4,200 | 710 | 3,200 | 380 | 1,900 | 200 | 2,700 | 190 | 1,100 | 80 N0 o
§ i B 8 3,600 | 800 | 4,000 890 | 3,200 | 510 | 2,000 | 290 | 2,400 | 230 | 1,200 | 110 8 2,800 | 620 |3,200| 710 | 2,400 | 380 | 1,400 | 200 | 2,000 | 190 800 | 80 L ;
"3 10 2,800 | 800 | 3,200 | 890 | 2,500 | 510 | 1,600 | 290 | 1,900 | 230 950 | 110 10 2,200 | 620 | 2,600 | 710 | 1,900 | 380 | 1,100 | 200 | 1,600 | 190 650 | 80 I
A 12 2,400 | 800 | 2,700 | 890 | 2,100 | 510 | 1,300 | 290 | 1,600 | 230 800 | 110 12 1,900 | 620 | 2,100 | 710 | 1,600 | 380 900 | 200 | 1,300 | 190 550 | 80 A
y 16 1,800 | 740 | 2,000 [ 830 | 1,600 | 460 | 1,000 | 250 | 1,200 | 190 600 | 100 16 1,400 | 580 | 1,600 | 660 | 1,200 | 340 700 | 180 | 1,000 | 160 400 | 60 &
R 20 1,400 | 700 | 1,600 | 780 | 1,300 | 410 800 | 220 950 | 150 480 80 20 1,100 | 540 | 1,300 | 620 950 | 300 550 | 160 800 | 130 320 | 50
=| | fs 1.5D 1.0D 1.5D 1.0D B o 0.7D 0.2D 0.3D 0.2D =
R 0.3D 0.2D 0.2D 0.1D i Lo >
So| |@g P 1.0D 0.6D 1.0D 0.6D o=
o gk Side Miling | ae 0.05D | 0.03D 0.01D 0.3D 0.01D o
o 8 & = 7 o
< jJ Grooving 3 <
25 A [ J £ 2
7f\-\! Side Milling 7= ."'-J' §ﬁ
3 ? f
A
=3
= 1.AERASHENTIRNRER - g 38
o 2 5B BEMA30ANT M T - oG
s 1. Ak U EIR E E A RR304I1MER 2 N Tl - IMIFIRE - B - BSELHR  BERAENDHE - ) E;L
o #% 1.Itis depth of the cut when it used the #30 taper spindle machining center. T —— E]lJ E,
= 2.Grooving is not recommended use in #30 taper spindle machining center. g “3
3.Use in wet condition in case of Stainless Steels, Nickel Alloys, Titanium Alloys. L% =
3
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EHEY)HIEHE  standard Milling Condition

et

Grooving

NACO 7] RSR7E7)27) FRE

NACO Long Neck Ball Nose

Rt
Side Milling
ae

—»

an \

ap

IH#HE

Work Material

DRI

Milling

Conditions

*E
R
mm

A&
D

mm

BiR
L1

mm

WER-5&8

Carbon Steels Alloy Steels
(150~250HB)

HE - RAR

Stainless, Mold Steels
(25~35HRC)

HiEE

Pre-hardened Steels
(35~45HRC)

N

Hardened Steels
(45~55HRC)

@8 DAR  mm
EE Depth of cut

i iEﬁ WJ\i mm
=R Depth of cut

@ EE| AR mm

BE Depth of cut

) PAR

L3
ﬁg Depth of

Rotation

mm

cut

THME

Work Material

DRI
Milling
Conditions

0 EHR
R|D

L1
mm|mm

BRE-a58

Carbon Steels,Alloy Steels
(150~250HB)

@ - EAE

Stainless, Mold Steels

(25~35HRC)

3

Pre-hardened Steels

(35~45HRC)

BASE

Hardened Steels
(45~55HRC)

Wiz | EE | PAR
)glﬁ Depth of cut

mm

Wiz EE AR mm
&E Depth of cut

Rotation| Feed

wiz| L8| OAR
iﬁE Depth of

Rotation| Feed

Rolation| Feed
ae | H

min”! |mmimin| @p | @e | H

mm

cul

iz

Rotation

£ AR
’!ﬁ Depth of cut

mm

min" |mmimin| @p | Qe

H

min’!

Feed
ap |ae | H

mm
051 |18

min'" {mmimin| 2P
0.005(0.015

16,000| £40]0.005/0.005/0.01

12,000 410

0.005/0.005/0.012

13,000 390

man/min
0.005{0.005{0.01

Rotation| Feed
ap |8 | H

Rotation| Feed
ap | ae | H

Rotation| Feed
ap | ae | H

Feed
ap | ae

H

05(1 |2

=

20,000 900[0.005
0.005[0.015

16,000| £40]0.005/0.005/0.01

12,000 410 {0.005{0.005

0.012

13,000 390

0.005{0.005{0.01

0.2

04

min”! | mmimin
0.02 |0.05 |0.04

min” | mmmin
0.02 |0.05 |0.04

min”" | mmimin
0.02 [0.05 [0.03

min”! | mmimin
0.02 |0.05

0.03

051 |2

[

20000 900(0.005
0.0050.015

16,000 640(0.005(0.005(0.01

12,000 410 |0.005/0.005

0.012

13,000 390

0.005{0.005{0.01

0.2

04

50,0000 900
0.01 [0.02 0.03

50,0001 810
0.01 {0.02 |0.025

50,000 720
0.01 0.02 [0.02

50,000 500
0.01 [0.02

0.02

06 [12] 6

20,000 900[0.005
0.2 [0.08

24,000/1,120(0.1 0.2 [0.08

19,200 720 0.1 0.2

0.07

12,800 480

01 (02 |0.05

0.2

04

50,000 800
0.005(0.0050.01

50000 810
0.0050.005[0.01

50,000 640
0.0050.005/0.008

50,000[ 500
0.005(0.005

0.008

06[12] 8

32,000]1,600[0.1
02 [0.05

19.50ﬂ| 910(0.1 0.2 |0.04

15,600 590 0.1 [0.2

[0.04

10,400 390

0.1 (0.2 [0.03

0.25

0.5

50,0000 800
0.02 0.03 Jo.04

50,000 740
0.02 [0.03 0.03

50,000] 640
0.02 [0.03 0.03

}50,000] 500
0.02 0.03

0.02

06[12]10

26,000[1,300(0.1
01 0.4

15.500'7‘?'00 0.05 10.1 ]0.03

13.200 500 |0.05 |0.1

0.03

8,600

330 0.06 0.1 0.02

0.25

0.5

50,000[1,100
0.01 [0.01 J0.02

50000 990
0.01 [0.01 J0.02

4s,000] 770
0.01 [0.01 [0.016

32000] 500
0.01 [0.01

0.01

06 |12]12

22,0001,100[0.05
0.05 [0.04

16,5&0' 770{0.03 |0.05 |0.03

13,200 500 [0.03 [0.05

0.03

8,800

330 {0.03 |0.05 |0.02

0.25

0.5

50,000/1,100
0.005(0.0050.013

50,0000 990
0.005[0.012

140,000] 700
0.005/0.005/0.009

29,000 450
0.005(0.005

0.008

06 [12]14

22,000[1,100(0.03
0.04 [0.03

12,750/ 600[0.02 [0.04 [0.02

10,200 390 |0.02 |0.04

0.02

6,800

250 0.02 |0.04 {0.02

0.25

0.5

50,000/1,100
0.005]0.005]0.01

140,000] 790]0.005
0.0050.01

31,000] 540
0.005[0.005(0.008

129,000 450
0.005]0.005

0.007

06 [1.2]16

17,000]850]0.02
0.03 [0.03

12,750 600[0.01 [0.03 [0.02

10,200 380 [0.01 [0.03

0.02

6,800

250 (0.01 {0.03 0.02

0.3

0.6

38,000 480
50,000]1,300(0.03 [0.05 [0.04
0.02 [0.02

34,000 390[0.005
0.05 [0.04

31,000 310
0.03 [0.05 0.035

f29,000[ 270
0.03 [0.05

0.03

0.75/ 1.5 4

17,000 8500.01
02 [0.06

16,500'1,050 0.1 102 10.05

13,200 680 0.1 |0.2

0.05

8,800

450 |01 0.2 |0.04

0.3

06

48,000(1,110]0.03
0.02 0.02

37,000] 780
0.01 [0.02 0.02

27,000 520
0.01 0.02

0.016

0.75 1.5/ 6

22,000[1,500(0.1
02 0.6

16,5[Iﬂ|1.050 0.1 102 ]0.05

13,200 680 (0.1 (0.2

0.05

8,800

450 |01 0.2 |0.04

03

06

50,0001,300[0.01
0.01 J0.02

43,0000 990[0.01
0.01 [0.016

33,000 700
0.01 0.01 [0.012

24,000 460
0.01 [0.01

0.01

0.75/ 1.5 &

22,000]1,500(0.1
02 [0.06

1&500'1,0500.1 0.2 10.05

13,200 680 |0.1 |0.2

0.05

8,800

450 [0.1 |0.2 |0.04

03

06

42,000[1,000(0.01
0.0050.02

3,3000]760[0.01
0.005(0.016

26,000 550
0.0050.005/0.01

24,000, 440
0.005{0.005

0.01

0.75/ 1.5 10

22,000]1,500(0.1
22,000/1,500(0.1 [0.2 0.0
01 [0.06

1&500'1‘0500.1 0.2 10.05

13200 680 0.1 [0.2

0.05

8,600

450 [0.1 |0.2 |0.04

03

0.6

42,000 840[0.005
0.005]0.01

33,000 600[0.005
0.005[0.01

26,000 420
0.005(0.005/0.01

24,000 330
0.005/0.005

0.007

0.75/ 1.5 12

16,500/1,050{0.1  {0.1  [0.05

13,200 680 [0.1 [0.1

0.05

8,800

450 [0.1 |01 |0.04

04

0.8

32000 640[0.005
0.1 [0.08

30000 550[0.005
01 007

26,00 420
01 0.1 [0.06

24,000 330
0.1 0.1

0.05

0.75/ 1.5 1

=y

22,000[1,500(0.1
01 0.05

12,750 810]0.05 (0.1 [0.04

10,200 520 0.05 |0.1

0.04

6,800

350 {0.05 0.1 |0.03

04

08

48,000[1,750(0.1
0.1 [0.06

3,000[1,180/0.1
0.1 [0.05

28,800 840
0.05 0.1 [0.04

20,000 500
0.05 [0.1

0.04

0.75/1.5 | 16

17,000]1,160[0.05
0.050.05

12,750 810]0.03 | 0.05 | 0.04

10,200] 520 | 0.03 | 0.05

0.04

6,800

350 |0.03 | 0.05 | 0.03

04

0.8

48,000]1,750/0.05
0.05 0.03

3,000[1,180]0.05
0.05 [0.03

28,800 840
0.03 [0.05 [0.024

20,000 500
0.03 [0.05

0.02

0.75/1.5| 18

17,000]1,160[ 0.03
0.03 ] 0.05

12,750 810] 0.02 ] 0.03 [ 0.04

10,200] 520 | 0.02 | 0.03

0.04

6,800

350 |0.02 | 0.03 | 0.03

04

0.8

140,000]1,460]0.03
001 [0.02

30000 980[0.03
0.01 [0.02

24,00 700
0.005/0.01 [0.016

18,00 420
0.005/0.01

0.016

0.75(1.5 | 2

=

17,000[1,160] 0.02
0.02 | 0.05

9,600 610 0.01]0.02]0.04

7,680) 390 | 0.010.02

0.04

5,120

260 10.01]0.02{0.03

04

08

32,0001,120[0.005
0.005[0.02

24,000 780(0.005
0.005[0.02

20,000 560
0.005/0.005/0.016

18,000 420
0.005/0.005

0.016

b

12800 870/ 0.01
05 02

14,28011,200{0.2 [0.5 [0.18

11,400[ 770 | 0.2 | 0.5

0.16

7,600

510102 |05 013

0.5

1

24,000 840[0.005
033 [0.1

21,000 680[0.005
03 [0.09

18,00 500
02 |03 |00

16,000 380
02 [03

0.07

8

19,0001,710( 0.2
03 [0.14

14,250'1,200 01 03 [013

1,400 770 [0.1 [03

0.1

7,600

510 0.1 |0.3 |0.09

0.5

38,000[1,710[0.2
03 [0.07

29,000[1,160(0.2
03 0.6

280 770
02 [0.3 [0.06

16,000 480
02 |03

0.05

12

18,000[1,710] 0.1
02 [0.08

12,0EHJ|1,01U 01 [02 [0.07

9,600 650 [0.1 0.2

0.06

6,400

430 (0.1 10.2 |0.05

0.5

38,000/1,710[0.2
03 Jo.04

29,000]1,160[0.2
03 [0.04

22800 770
01 [03 Jo.03

16,000 480
0.1 |03

0.03

14

16,000]1,440] 0.1
0.2 [0.8

12000'1‘010 01 [02 [0.07

9,600| 650 [ 0.1 [0.2

0.06

6,400

430 [0.1 |0.2 |0.05

0.5

8 (32,001,440

32,000]1,440[0.1
01 Jo.04

24,000 _960[0.1
01 004

19,200 650
0.05 0.1 .03

14,500 435
0.05 |0.1

0.03

16

16,0001,440] 0.1
04 [0.08

12‘004J|1‘[)10 04 04 [0.07

9,600 650 [0.1 [0.1

0.06

6,400

430 [0.1 | 0.1 ]0.05

0.5

0.05
26,000/1,170[0.01 [0.01 [0.03

24,000 960]0.05
001 [0.03

9,200 650
0.01 [0.01 0.02

4500 | 435
0.01 0.01

0.02

18

16,000[1,440 0.1
04 [0.06

9600 810[0.1 [0.1 [0.05

7,680 520 [0.1 [0.1

0.05

5120

350 (0.1 [0.1 |0.04

0.5

0.01
26,000[1,170[0.01 [0.01 [0.03

20,000 800[0.01
0.01 [0.03

15,600 530
0.01 [0.01 0.02

13,000 390
0.01 0.01

0.02

2

=

12,800[1,150] 0.1
0.1 |0.06

9600 810/0.05]0.1 [0.05

7,680| 520 | 0.05 | 0.1

0.05

5120

350 0.05{0.1 |0.04

0.5

0.01
20_.[HJO| 900 0.01 ]0.03

20000 800[0.01
0.01 [0.03

15,600 530
0.005(0.01 [0.02

13,000 390
0.005(0.01

0.02

2

[

12,800[1,150] 0.05
0.05 | 0.06

Q,GUﬂl 810 0.03]0.05|0.05

7,680] 520 [ 0.03 ] 0.05

0.05

5,120

350 1 0.03]0.05{0.04

0.5

1
1
1
1
1
1
1

0.005
ZU,EI-UB| 900[0.005]0.01 |0.02

16,000 6400.005
16,000] 640/0.005/0.01 [0.02

12,000 410
12,000 410 [0.005/0.01 0.016

13,000 390
0.005

13,000 390 {0.005

0.01

2

on

12,800]1,150] 0.03
0.030.06

?.Sﬂﬂl 630 0.02 | 0.03 | 0.05

6,000( 410 [ 0.02 | 0.03

0.05

4,000

270 10.02 | 0.03 | 0.04

||| =] ==
ra|rafrara|ra|ra|rafra | ro|ro

3

=

10,000 900] 0.02
10,000] 900] 0.01 | 0.02 | 0.04

7.500' 630 0.01]0.02|0.04

0.01]0.02

6,000] 410

0.03

4,000

270 10.010.02 | 0.03
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=] 2NACO-T

2NACO-U

ANACO-V

o K HEVY)HIEF standard Milling Condition ‘ HEY)HIEHF standard Milling Condition * ”
g % o 1 g%ﬁg !.Sﬂltllje%?ilmg ﬁﬁg E.;l-jeﬁllmg ae %g
;%?j NACO g7 ES8% 7)27) Bk B e NACO & 7] Eﬁﬁ'ﬂim 27) NACO Long Neck 2 Flutes g;
%E NACO Long Neck Ball Nose g N N NACO §%t7) E%3%8 7] 47) NACOLongNeck4 Flutes 4_(“ » ﬁ%
o 1]
L .
2 7 73 £
OO\ IHRE | pre-2eR R - A R BAR THME | gza@-sem RIS - HAR B WA —
Work Material | carpon Steels, Alloy Steels Stainless, Mold Steels Pre-hardened Steels Hardened Steels Work Material | Garbon Steels,Alloy Steels Stainless, Mold Steels Pre-hardened Steels Hardened Steels (
0 7] a?lﬁg# (150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) wﬁgﬁgﬁ (150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) o
1 | Conditions : z : Conditions 3 : : e | ]
%’“% £ %E ﬁiE “E gg wimlh of crm “E gg g];l-tpt’hl of nLTm uﬂ gg mip: of c::.‘m “E gg wip: of c:‘l‘lm TE |BRR uﬂ gg wipl.h of cle “Ja gg w;;: of ctTm "E gg wip: of uTm ug gg minllh of c:?m %L' aé'
o RID L1 Rotation| Feed Rotation| Feed Rotation| Feed Rotation| Feed D L1 Rotation| Feed Rotation| Feed Rotation| Feed Rotation| Feed o
gﬂﬂ mm|mm |mm| min” {nmimir| @p | @e | H |min" {mminin] 8P | @e | H |min |mmimin| @p | @e [ H [min” [mminin] 3P | @e | H mm | mm [min! {mmimin| @p | @e | H |min? |mmimin| 8P | ael H [min" [nmimin| @ | @e | H |min” |maimin| 8p ael H Dﬂg
gI 15) 3 [ 8 [1280012,180[ 0.3 [0.5 [0.3 |96001,530{0.3 |0.5 [0.27 7,680 980 [0.3 [0.5 [0.24]5120] 650 [0.3 [05 0.2 02 | 1 50000] 300]0.02 [0.005[0.014[50,000] 270 | 0.02 [0.005]0.013(50,000] 240 |0.02 [0.004[0.01 }50,000] 210 [0.02 [0.003[0.007 Ig
T | [15] 3|10 ]ren2180{02 [05 [021] 960153002 |05 [0.19] 7680 980 [0.2 |05 [0.7 [5,120] 650 [0.2 |05 [0.14 02 | 2 Jso.000| 3000.02 0.005[0.008}50.000] 270 | 0.02 [0.005(0.00750.000] 240 | 0.02 0.004]0.00650.000] 210 [0.02 [0.003[0.004| | L
B | [15] 312 ]0goofr800[01 [0.4 [0.12]7.950/1,260[0.1 |04 [0.11 6360 810 [0.1 |04 [0.1 [4260[ 540 [0.1 [04 [0.08 03 | 150,000 500|003 [0.005(0.021]50,000] 250 | 0.03 [0.005[0.02 [50.000| 400 | 0.03 [0.004[0.015}e2.000] 300 [0.03 00030011 | B
1.5 3 [ 14 10600/1,800/ 0.1 [04 [0.12]795011,260[0.1 |04 [0.11]6360[ 810 [0.1 |04 [0.1 [4240| 540 [0.1 [0.3 [0.08 0.3 | 250,000 500] 0.03 [0.005/0.021}30,000] 450 | 0.03 [0.005]0.011150,000] 400 | 0.03 |0.004(0.008/42,000] 300 |0.03 [0.003{0.006| \_
N [15] 3 [ 16 Jrogooft,800{0.1 0.3 [0.12]7.950]1,260[ 0.1 [0.3 [0.11] 6360 810 [0.1 [03 [0.1 [4240] 540 [0.1 0.2 [o.08 0.3 | 350,000 500] 0.03 [0.005]0.009[50,000[ 450 | 0.03 [0.005[0.008}e5,000] 400 | 0.03 Jo.004]0.008[42,000[ 300 0.03 [0.003]0.005] |
—| [15] 3 |20 [10g00]1,800]0.1 [02 [0.12]7.950/1,260]0.1 [0.2 |0.11 [6360 810 0.1 [0.2 [0.1 [4240]540 [0.1 [02 [0.08 03 | 4 50| 500] 0.03 |0.005]0.007}50,00] 450 | 0.03 0.00510.00642000] 400 | 0.03 0.004]0.005 42,000 300 [0.03 [0.0030.004| | _
>>| [ 15] 3 [ 25 fg500 [1,450[0.05 [0.1 [0.09]6375]1,020] 0.05]0.1 [0.08]5.100] 650 [0.05 0.1 [0.07 [3400] 440 [0.05]0.1 [o.06 04 | 2 50,000 750]0.04 [0.01 [0.028[50,000[ 680 | 0.04 [0.009]0.03 [50,000[ 560 | 0.04 [0.007]0.02 [34,000] 340 [0.04 [0.005[0.014] |
z S| [15] 3 |30 8500 [1,450]0.03 ] 0.05 | 0.09 | 6375[1.020[ 0.03 ] 0.05 0.08 | 5,109 650 | 0.03 [0.05 [ 0.07 [3.400 440 [0.03 [0.05 | 0.06 0.4 | 4 Js0000] 750] 0.040.008]0.012]50,000[ 680 | 0.04 [0.007]0.011]35,000[ 560 | 0.04 [0.006]0.008[34.000] 340 [ 0.04 [0.0040.008] | S =
ogi| |2]4]10om220003 [o5 [o4 [75001540[03 [05 |036 6,000/ 990 [0.3 [0.5 [0.32[4000] 660 [03 [05 |0.26 04 | 6 48000] 550/0.04 0.07 [0.01 [38,000] 500 | 0.04 [0.006]0.009/32.000] 410 | 0.04 [0.005]0.007}34,000] 250 | 0.04 [0.003(0.005| | g
5| [2]e]n 10,002,200/ 0.2 [0.5 [0.28 | 7,5001,540[0.2 0.5 [0.25 [ 6,000 990 [0.2 [0.5 |0.22[4,000] 660 [0.2 [05 [0.18 05 | 2 |50000] 900]0.1 [0.02 [0.03543,000[ 770 | 0.05 [0.02 [0.03 [30,000] 450 [ 0.05 [0.014]0.02 [25,000] 320 [0.05 [0.01 [0.018] | 7] Q
2| [2]4]n 10,000[2,200{0.2 [0.5 [0.28] 7.50001,540{0.2 [0.5 [0.25] 6,000 990 [0.2 [0.5 [0.224000] 660 [02 [05 [0.18 05 [ 4 |50000] 900]0.1 [0.0150.02 143,000 770 | 0.05 [0.01410.02 130,000[ 450 |0.05 [0.01110.014[25,000] 320 [ 0.05 [0.008[0.01 | | 3R 2
§|J 2| 4] 16 [10000/2,200[0.2 [05 [0.287500/1,540[0.2 {05 [0.25] 6,000] 990 [0.2 [05 [0.22]4000] 660 [0.2 [05 [0.18 05 | 6 8000 860[0.1 [0.012[0.015}41,000] 730 | 0.05 0.011]0.01426,000] 430 | 0.05 [0.008]0.011[24,000] 300 [ 0.05 [0.006]0.008| | i
2| 4 [ 201,000 2,2000.1 J0.3 [0.28]7500[1,5400.1 [0.3 [0.25]6,000[ 990 [0.1 [0.3 [0.22[4000] 660 [0.1 [0.3 [0.18 05 | 8 38000 680[0.1 [0.01 [0.01 [32,000] 580 | 0.05 [0.009]0.009[23,000] 340 | 0.05 [0.007|0.00719,000] 240 [0.05 [0.005[0.005
/- ["2] 4 [ 25g000[1,760] 0.1 [0.3 [0.16]6,0001,230{ 0.1 |03 [0.14]4800[ 790 [0.1 [0.3 [0.133.200] 530 [0.1 [0.3 [0.1 05 | 10 [38000 600[0.1 0.008[0.01 [32.000] 510 |0.05 ]0.007]0.009(23,000] 300 |0.05 |0.006]0.00719,000] 210 | 0.0 [0.004/0.005
2| 430 8000 [1,760[0.1 [0.2 [0.16 ] 6,000/1,230[0.1 [0.2 [0.14] ¢800] 790 [0.1 [0.2 [0.13[3200] 530 [0.1 [0:2 [o.1 0.5 | 15 [s8,000 500] 0.1 0.006]0.005[32,000[ 430 | 0.05 [0.005[0.005[23,000] 250 | 0.05 [0.004]0.004[19,000] 180 | 0.05 [0.003]0.003 "
2| 4 [ 3[40 [1410[ 0.1 [o.2 [0.12| 4800 990[0.1 [0.2 [0.11 ]3840 630 [0.1 [0.2 [0.1 [2560[ 420 [0.1 [0.2 [0.08 0.6 | 2 50000[1,000( 0.12 [0.02 [0.04 43,000] 850 | 0.06 [0.02 [0.04 [30,000] 500 | 0.06 [0.014]0.03 [25,000] 350 [ 0.06 [0.01 [0.021) [
= 2| 4 |40 ]6.400 [1,410] 0.05] 0.1 [0.12] 4800 990[0.05]0.1 [0.11]3840[ 630 [0.05[0.1 0.1 [2560] 420 [0.05]0.1 [0.08 06 | 4 [50,000[1,000]0.12 0.02 [0.02 143,000] 850 | 0.0 0.02 [0.02 [30,000] 500 | 0.06]0.014[0.02 [25,000] 350 | 0.06 [0.01 [0.012] [
el | 2 [ 4|45 }5400 [1,410[0.030.05]0.12 ] 4500 990]0.030.05 |0.11 | 3,840[ 630 [0.03 [0.05 [0.1 [2560] 420 | 0.03 | 0.05 | 0.08 06 42,000] 840[ 0.12 [0.015(0.02 [36,000] 710 [ 0.06 [0.014]0.016[25,000] 420 | 0.06 [0.0110.013[21,000] 290 [ 0.06 [0.0080.008| ]
06 | 8 [s200 640]0.12[0.0%2]0.02 ,000[ 540 | 0.06 [0.071 0.016[19,000[ 320 | 0.06 [0.008]0.013[16.000] 220 [ 0.06 [0.006 0.009] LA
il VA AREESEREN2- 0.6 | 10 2000 640]0.12 [0.012[0.012[27,000] 540 | 0.06 [0.011]0.011]13,000] 320 | 0.06 |0.008]0.008]16,000] 220 [ 0.06 [0.006[0.006 gf’%
= @ 2N E T 23
]SRRI s s s 1 Jomloatin oo bt ko o o s o o b 1| B
1.When cormer processing, reduce the feed rate by approximately half. - ——i — - - T . e - —= - 5]
4 Racommand non waiter solubile culting flild. 08 | 8 [s2,000 800]0.24 [0.02 0.02 [z7,000[ 680 | 0.08 [0.02 0.02 [19,000] 400 | 0.08 [0.014]0.02 [16,000] 280 | 0.08 [0.01 Jo.012
3.To achieve flute depth, sequential use of each neck length is most effective. 08 | 10 24,000‘ 600 0.24 |0.02 {0.02 20.000' 510 | 0.08 |0.02 |0.02 |4.Uﬂ01 300 | 0.08 0.01410,02 12,0001 210 10.08 {0.01 |0.012
0.8 | 12 24000 600]0.24 [0.015[0.016[20,000] 510 | 0.08 [0.014[0.014]14,000] 300 | 0.08 [0.011]0.01112,000] 210 [ 0.08 |0.008[0.008
0.8 | 14 24000 600]0.24 [0.01 [0.016[20,000] 510 | 0.08 [0.011]0.014]14,000] 300 | 0.08 [0.0090.011 12,000] 210 [ 0.08 [0.006[0.008
1[4 [s2000/1,280[0.5 [0.08 [0.07 [27,000] 900 [0.1 0.07 [0.06 [22,000] 640 [ 0.1 |0.06 [0.05 [11,000] 300 [0.1 [0.04 0.04
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Work Material | carhon Steels, Alloy Steels Stainless, Mold Steels Pre-hardened Steels Hardened Steels %
mﬁﬁgﬁ (150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) % =
L Condlon® | iz §§ PAR  mm (g gg AR mm | gyig| £ GAR o g ER) AR mm %o
‘)JD@ ﬁllﬁ“ﬁ P Depth of cut Rotaionl Feed Depth of cut Rotation | Feed Depth of cut e =i Depth of cut ?J E
mm | mm |min' |mwmin| @ | @e | H |min! [mmmin| @80 | @e | H |min" [mmmin| @ | @e | H |min" [mmimin| @ | @e | H .
25 | 10 [13,000{1,300(1.25 | 0.12]0.18 11,00’0' 910{0.25]0.11 | 0.16 {9,000| 650 |0.25|0.08 | 0.12 {5,000| 400 |0.25|0.060.09| [
25 | 12 13.000|1.3ﬂ0 1.25[ 0.1 |0.18 1LOEI’U| 910/ 0.25 0.09 { 0.16 {9,000| 650 |0.25 | 0.07 | 0.12 {5,000 400 | 0.25 | 0.05 | 0.09 w
25 | 14 13,UOD|1,300 1.25[0.07] 0.1 II.OUﬂl 910/ 0.25 0.06 | 0.09 |9,000| 650 | 0.25 | 0.05 | 0.07 {5,000 400 | 0.25 | 0.04 | 0.05 7Y
25 | 16 13,000‘1,300 1.25[0.06| 0.1 II.OUﬂl 910{0.25]0.05| 0.9 {9.000{ 650 |0.25 | 0.04 | 0.07 {5,000{ 400 |0.25 | 0.03 | 0.05 }Laé
25 | 18 13,000|1,300 1.25(0.05] 0.1 II,OUﬂl 910/ 0.25 0.05 { 0.09 |9,000| 650 |0.25| 0.04 | 0.07 {5,000/ 400 | 0.25 | 0.03 | 0.05 il o
25 | 20 13,000]1,300 1.25(0.04] 0.1 II,OUﬂl 910/ 0.25 0.04 { 0.09 |9,000| 650 |0.25| 0.03 | 0.07 {5,000/ 400 | 0.25 | 0.02 | 0.05 Ig
25 | 2 1ﬂ.000|1.0{10 1.25[0.030.08 g,ﬂﬂﬂl 700/ 0.25 0.03 { 0.07 |7,000| 500 |0.25 ] 0.02 | 0.05 {4,000 320 | 0.25 |0.015/ 0.04 IE
25 | 30 1ﬂ.000|1,000 1.25(0.020.08 Q,OEIﬂl 700/ 0.250.02 { 0.07 |7,000| 500 | 0.250.0140.05 {4,000 320 | 0.25]0.01 | 0.04 B
3 12 11.000]1,?80 15 [0.12]0.21 Q,UEIU|1,23U 0.3 10.11{0.19(8,000| 880 | 0.3 | 0.08 | 0.15|4,000) 450 | 0.3 |0.060.11
3 14 11,UOD|1,?60 15 [0.12)0.21 Q‘OUﬂi1,23U 0.3 |0.11{0.19|8,000| 880 | 0.3 | 0.08 | 0.15 (4,000 450 0.3 |0.06 | 0.11 >—
3 16 11,UOD|1,?50 15 [ 0.1 042 9ﬂﬂﬂi1,230 0.3 10.09{0.11|8,000| 880 | 0.3 | 0.07 | 0.08 {4,000 450 [ 0.3 |0.05/0.06
3 20 11,000‘1,?60 15 [0.07)012 9,0Uﬂ|1‘230 0.3 10.06{0.11|8,000| 880 | 0.3 | 0.05|0.08 {4,000 450 [0.3 |0.040.06 =
3 25 E,IDUD|1,280 15 [0.060.09 ?,Oﬂﬂl 900| 0.3 | 0.05{0.08(6,000| 640 | 0.3 | 0.04 { 0.06 {3,000/ 330 [0.3 |0.030.05 g _
3 30 8.000|1.2BU' 1.5 10.04]0.09 ?,Uﬂﬂl 900] 0.3 | 0.04 {0.08 |6,000| 640 | 0.3 | 0.03 {0.06 {3,000/ 330 {0.3 |0.020.05 =g
3 35 5.900|1,1{J0 1.5 [0.03]0.09 G,UUOI 770/ 0.3 1003 {0.08 |5,000| 550 | 0.3 | 0.02 { 0.06 3,000/ 330 [ 0.3 ]0.015/ 0.05 #t 8
3 40 6.900|1.100 1.5 [0.02)0.09 6,000' 770( 0.3 |0.02|0.08 |5,000| 550 | 0.3 |0.014]0.06 {3,000| 330 0.3 |0.010.05 E £
4 16 3,00011,4402 0.1210.28 'LOUG|1‘D10 0.4 012{0.25(6,000/ 720 | 0.4 | 0.09 0.2 |3,000| 420 [0.4 |0.06/0.14 N
4 20 E,UOD|1,4402 01028 1000'1‘010 0.4 10.09{0.25(6,000(720 | 0.4 |0.07 (0.2 {3,000/ 420 0.4 |0.05/0.14 5l
4 25 3,00011,4402 0.070.16 T,Dﬂlﬂlt[ﬂﬂ 0.4 |0.06(0.14 6,000/ 720 | 0.4 | 0.05|0.11 {3,000/ 420 [0.4 |0.040.08
4 30 E,OUD|1,4402 0.05/0.16 T,Dﬂﬂlt[ﬂﬂ 0.4 0.05({0.14 6,000/ 720 | 0.4 | 0.04 [ 0.1 {3,000/ 420 [0.4 |0.03/0.08
4 35 5.000|1.0302 0.0410.12 5,004J| 760( 0.4 [0.04|0.11 4,000 540 | 0.4 |0.03 |0.08 {2,500 350 0.4 |0.02)0.06
4 40 5.000]1.0302 0.03{0.12 5,004J| 760( 0.4 [0.03|0.11 4,000 540 | 0.4 |0.02 |0.08 [2,500| 350 | 0.4 10.015) 0.06
4 45 E,UOU|1,UBUZ 0.0210.12 5.0EHJ| 760 0.4 | 0.02 (0.1 [4,000| 540 | 0.4 |0.014{0.08 {2,500/ 350 [0.4 |0.010.06
4 50 5,20EI'| 9402  |0.0150.12 4,0EIG| 660( 0.4 0.014] 0.11 {4,000 470 | 0.4 [0.01]0.08 {2,500| 350 | 0.4 [0.008{0.006

5
o K HEVY)HIEF standard Milling Condition
it
S%
[
ég IHME | gxE- A28 REE - BASE AR IBAH
@« Work Material | carhon Steels,Alloy Steels Stainless, Mold Steels Pre-hardened Steels Hardened Steels
= g waﬂll_ﬁ# (150~250HB) (25~35HRC) (35~45HRC) (45~55HRC)
o illing
= Conditions
> T €5 PAR  mm a@E ?Eﬁ AR mm @ EiE| AR mm @B AR mm
E % ﬂﬁ ﬁﬂﬁ el Eg Depth of cut i Ef Depth of cut Ratakin iif Depth of cut e E{f Depth of cut
y mDm nl-TJn min” |mminin| @p | @e | H |min" |nmmin| @ | e | H [min” |mimin] @p | @e | H |min’ |mmimin| @p | @e | H
N[ 1] 6 fs2.000/1,280] 0.5 [0.06 | 0.04 27,000 900] 0.1 [0.05 [0.04 [22,000] 640 | 0.1 [0.04 [0.03 [11,000] 300 [0.1 [0.03]0.02
a 1 ,000/1,280] 0.5 |0.05 | 0.04 [, 0.1 10.05 | 0.04 [22,000f 640 [ 0.1 [0.04 [0.03 [11, 1 |o03]o.
o 8 [32,0001,280] 0.5 [0.050.04 [27.000] 900] 0.1 |0.05 | 0.04 [22,000] 640 | 0.1 [0.04 [0.03 [11,000] 300 [0.1 [0.03]0.02
7 1| 10 [6,000/1,040] 0.5 [0.04]0.03 p2.000] 730] 0.1 |0.04 | 0.03 [18,000[ 520 [ 0.1 [0.03 [0.02 ] 9,000 250 [ 0.1 [0.02J0.015
§3L 1| 12 [26,000[1,040] 0.5 [0.03 | 0.03 [22,000] 730[ 0.1 [0.03]0.03 [18,000] 520 | 0.1 [0.02 [0.02  9,000] 250 [0.1 |0.0150.015
- 1| 14 [t9,000] 760 0.5 [0.03]0.02 }16,000] 530] 0.1 [0.03[0.02 [13,000 380 | 0.1 [0.02 [0.014] 9,000 250 0.1 [0.015[0.01
g0
BT 1| 16 19,000 760[ 0.5 [0.03]0.02 |16,000] 530] 0.1 [0.03]0.02 [13.000] 380 | 0.1 [0.02 [0.014] 9.000] 250 [0.1 [0.015]0.01
=T 1| 20 19,000 760[ 0.5 [0.02|0.02 |16,000] 530] 0.1 [0.02 [0.02 [13,000] 380 | 0.1 [0.014[0.014] 9,000] 250 [0.1 [0.01]0.01
El 1| 25 [19000 760] 0.5 [0.015]0.01 |16,000] 530] 0.1 [0.0140.008|13,000] 380 | 0.1 [0.011]0.007] 9,000[ 250 0.1 [0.008/0.005
1.2 | 6 [26000/1,170] 0.6 [0.12]0.08 22,000 820[0.12]0.11 ] 0.08 [t8.000] 590 |0.12 [0.08 | 0.06 | 9,000[ 290 [0.12]0.06 [ 0.04
<[ 12 [ 8 e ooof1,170] 0.6 [0.06 | 0.05 [22,000] 820] 012 0.05 | 0.04 [18,000] 590 | 0.12 [0.04 [0.03 [ 9,000] 280 | 0.12{ 0.03] 0.02
12 | 10 [22000 990] 0.6 |0.05 |0.05 [19,000 90[ 1.120.05 [ 0.04 [t5,000] 500 |0.12 [0.04 | 0.03 | 8,000] 260 [0.120.03 | 0.02
Z| [12 [ 12 2000 990] 06 [0.04 [0.04[16.000] 690]0.12]0.04 0.0 t5000] 500 [0.120.03 [0.03 ] 8000] 260 [0.12 002 0.02
_o| | 12 [ 14 6000 720[ 0.6 [0.03]0.04 [14,000] 500]0.12 ] 0.03 |0.03 [11,000| 360 [0.12 [0.02 [0.03 | 8,000] 260 | 0.12[0.015] 0.02
S| [ 12 16 [16000] 720] 0.6 [0.02]0.04 14,000 500[0.12[0.02 0.03 ]tr,000 360 [0.12 [0.014[ 0.03 | 8.000] 260 [0.12[0.01[0.02
Q& | | 15| 6 [1,0001,130[0.75]0.12] 0.1 [18000] 70[0.5]0.110.09 /15,000 570 |0.15 [0.08 |0.07 | 7,000[ 300 |0.15 | 0.06 | 0.05
£ 15 | 8 [21,000/1,1300.75 | 0.1 [ 0.06 [18,000 790] 0.15 | 0.09 | 0.05 |t5,000[ 570 | 0.150.07 [0.04 | 7,000] 300 [0.15 | 0.05 | 0.03
e 15 | 10 J21,000[1,130] 0.75 [ 0.08 | 0.0 [18.000| 790] 0.15 [ 0.07 [ 0.05 [15,000] 570 015 [0.06 [0.04 [ 7,000[ 300 | 0.15] 0.04] 0.03
5 15 | 12 [21,00001,130] 0.75 | 0.07 | 0.06 [18,000] 790[ 0.15 [ 0.06 { 0.05 [t5,000] 570 | 0.15[0.05 | 0.04 | 7,000[ 300 [0.15 ] 0.04 [ 0.03
) [ 15 | 14 [t7.000] 920[0.75]0.05]0.05[14000] 640]0.15]0.05 | 0.04 [12,000] 460 |0.15 ]0.04 |0.03 | 6,000[ 260 [0.15 ] 0.03 ] 0.02
15 | 16 [17.000 920]0.75 ] 0.04 [ 0.05 [14,000] 640[0.150.04 ] 0.04 [12.000] 460 [ 0.150.03  0.03 ] 6,000[ 260 [0.15]0.02 ] 0.02
1.5 | 18 [17,0000 920]0.75 | 0.03 | 0.05 [14,000] 640[0.15[0.03 [ 0.04 [12,000] 460 | 0.15 [0.02 | 0.03 | 6,000[ 260 [0.15 ]0.015] 0.02
= 15 | 20 12800 690 0.75[0.03 [ 0.05 [11,000| 480]0.15[0.03[0.04 | 9,000] 350 | 0.15 [0.02 [ 0.03 [ 6,000[ 260 | 0.15 [0.015[ 0.02
= 15 | 25 [12800 690]0.75|0.02|0.03 [11,000] 480[0.150.02{0.03 [ 8,000] 350 | 0.15 0.014] 0.02  6,000] 260 [0.15]0.01 [0.015
1.5 | 30 [1280 690]0.750.02 | 0.03 [11,000] 480[0.15[0.02{0.03 [ 8,000] 350 0.15 [0.014] 0.02 | 6,000] 260 [0.15|0.01 [0.015
¥ 2 | 6 [000[1,120] 1 o.15[0.2 [t4,000 780] 0.2 [0.14]0.18 11,000[ 560 | 0.2 Jo.11 [0.14 ] 6.000[ 360 [0.2 [0.08] 0.1
= 2 | 8 [ws00ft,120] 1 [0.12]0.14 [t4,000] 780[ 0.2 [0.11]0.13 11,000 560 | 0.2 [0.08 | 0.1 | 6,000[ 360 [0.2 [0.06[0.07
: 2 | 10 [eo0o[t,120] 1 o.11]0.14 14,000 780] 0.2 | 0.1 [0.13[t1,000[ 560 | 0.2 [0.08 [ 0.1 [6,000[ 360 [0.2 [0.06[0.07
2 | 12 [ie0o0ft, 1200 1 0.1 ]0.08 [14,000] 780[ 0.2 0.09]0.07 11,000] 560 | 0.2 [0.07 [ 0.0 | 6,000[ 360 [0.2 [0.050.04
2 | 14 6,001,120 1 [0.080.08 [14,000] 780| 0.2 {0.07 |0.07 [11,000 560 | 0.2 [0.06 |0.06 | 6,000 360 [ 0.2 [0.040.04
2 | 16 [t6000[1,120] 1 ]o0.08]0.08 [14,000[7,800] 0.2 0.070.07 [11,000[ 560 | 0.2 J0.05 [0.06 | 6,000[ 360 0.2 [0.04]0.04
2 | 18 12000 840] 1 [o0.07[0.06 [t0,000 590] 0.2 |0.060.05 8,000[ 420 | 0.2 [0.05 [0.04 [ 5,000[ 300 [0.2 [0.04[0.03
2 | 20 r2000[ 840] 1 Jo0.05[0.06 [t0,000 590] 0.2 |0.05]0.05 8,000[ 420 | 0.2 Jo.04 [0.045,000[ 300 [0.2 [0.03]0.03
2 [ 25 [to000[ 700] 1 [0.03]0.06 | 9,000 490[ 0.2 [0.02]0.057.000] 350 | 0.2 [0.02 [0.04 | 5.000[ 300 [0.2 [0.01]0.03
2 | 30 [10000f 700] 1 [0.03]0.04 | 9,000 490[ 0.2 [0.02]0.04 7,000 350 | 0.2 [0.02 |0.03 | 5,000[ 300 [0.2 [0.01]0.02
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1.When cormer processing, reduce the feed rate by approximately half.
2.Recommend non water soluble cutting fluid.
3.To achieve flute depth, sequential use of each neck length is most effective.
4.The feed of 4 NACO-V series is 1.5 time the feed in the table.
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