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[ | 0"0'% ﬂ%‘ Guide to Icons

n Z! Tool Materials
:_E’é‘ﬂ% Tungsten Carbide
A0 EHSZ rungsten Carbide

n R21X} Tolerance od Radius
el ROl SXIE HAl

0z | ldentifies the tolerance of the radius for end mils

R
04

H E I‘I EI Surface Treatment

== |RaDiA 28 HS'E'.EI D_LCEI_E

DUROREY 3&! ‘@ws B

QA 2L} Tolerance for milling diameter

£ ¥

s Q10| ZAHE BAl

02 Tolerance for miling diameter

ISO 133990'“ I]]'E JI§ EE Terminology (1S013399)

-0SG AR T 1=1S0 13399 J|ECZ A= 2 H

SES LER-ULC

APMX 2ol Depth of cut maximum

CHW Al MY Corner chamfer width

DC o Cutting diameter

DCON A9 Connection diameter

DCX CHERH Cutting diameter maximum

DN =523 Neck diameter

KAPR MEk2t Tool cutting edge angle

LF HE Functional length

LU sad Usable length

RE Al C|RA Corner radius

ZEFF sl 2l Face effective cutting edge count
ZEFP e U Peripheral effective cutting edge count

HI & &2} Helix Angle
IEY = HiEYAE BA

Helix angle of flute for end mills

ﬂ AB13 shrink
S SHMH ALBIISEE BAl

Suitable for the shrink holder system

08

Ha



INDEX =3

DLC-PRO

* MEE|AE
[tem List

eO{ZglFO|M

Application

o 3 =2t
3 Flutes Flat
. 4 B
4 Flutes Flat
o 3 B4 Eaf
3 Flutes Long-Neck Flat

3 Flutes Roughing
o 34 2T AES
3 Flutes Long Chip Split
« 44 S H AZS
4 Flutes Long Chip Split

o HA EU
Cutting Condition

10

10

1

M

12

13




DLC-PRO I‘”% E—|ﬁ§ ltem List

DLC-PRO

A = DF Photo
3
3 Flutes L3
=
Flat
4
aFites | 4 .
2ull =ay
Long-Neck L3FN P
Flat 3 Flutes
2H 3
Roughing 3 Flutes L3R
3
3 Flutes L3CB
S AZE
Chip Split
4
4 Flutes LACS

DLC

o Dace S
23~@12 9p 14p
?2~020 10p 15p
@1~@20 10p 14p
@4~@20 1p 15p
26~@20 1p 15p
@5~@20 12p 15p

DLC-PRO

7}2210| Machining Depth

HIE7}Z0l| £|&2tEl DLC 28 X ZA=L 37
DLC coated Carbide Endmill optimized for machining non-ferrous materials

3 2§ AE3
3 Flutes Long Chip Split
4 B F ASE
4 Flutes Long Chip Split
EZ30|2 7130
A EoE 37
=% 3D~5D7K| thS
- Optimized for Trochoidal Miling
- Cutting length 3D~5D

6.5D
5D
4D
3D
4 Z3 aruesria
S lomeoinoh 2 a20
15D
3t 2l ZBH 3165 Long-Neck Flat guees _
e " R
2|2 Tool Diameter @1~ @20
> L 15 20 mm)

2|2 Tool Diameter




DLC-PRO HZ2|H|0|M Application

i - =) Ez23o|t = P =d3 EE = 24712 #urs
d=0lE/ =2 = Slotting Trochoidal Side Deep Side Plunging Helical Contour Ramping
| [E(F= E==) Copper Alloy E

= Aluminum Alloy ’ ‘ - -

inum Casti : f

:::g:w:iur: E:Igr e (' “ ‘ P ‘ ‘ ~ ‘

© @ © ok *k *kk *k - Yok k Yok *
© © © = ok Yookok Yook - * ok =
© @ © 2 8.8 ¢ * *kk *k 2,00 ¢ Jhk ok h *kk
© @ © ok ok *kk Yk k - Jk Yk *k
© @ © - *okk *kk Yok k - - * -
©) @ © - Fookk *hk Hhk - - * -




D LC i P RO -Tl—%% 7 f-g—g— OJEI:—I.—_! Endmill for high efficient milling

HIE 7tS0|M | e SRES MSot= MZ22 BES

New standard tools providing the best solution for machining non-ferrous materials

E:'IOJILle Flat cutting edge

S WA HECZ FUIZ0| £t
High precision machined surface quality

MUl
]
o]

H_IE'I a'l%lgﬂxl Center cutting edge

ST, HEVS0| Relt Y HE
Advantageous for plunging and ramping operations

}_E UP Upgrade surface quality

ZAHT -2 7H5 Mirror Finishing available

DLC-PRO

r y E ! B

El'kl'% Competitor

?_I'xoi*o.' UP Upgrade machining stability

IH E'|E'c-,| .75.|_+_§|' Suppression of Vibration

252 A SRS HEOR I&0|ME QFEED It
Unequal Helix and Unequal Spacing Teeth for stable machining even at high speeds

BESIRIA Unequel Helix BELSBISE Unequal Spacing Teeth

~ -

B1#pB2 al#o02#a3




DLC-PRO =23 2z2 00

== = Long Chip Split Endmill

H AZslg Sot 1ug TlEg A=y
High-efficiency Endmill with chip splitter

Ix
45 ﬂ ﬁa a! °=|*l' x'l =1 '© Chip Split design
Chip Split &l ZOI= BA| sto] At 8l TSz, HulE 80|
3% Shortenmg chip Iength to reduce 0utt|ng load and vibration, and to improve chip evacuation
Chip Split '

MlD gé!ﬁ E."g MID Helix design
HEAS U SHZE oY

Reducing the helix angle to improve tool rigidity

EFAFZE competitor

E = LAND *I' "'g Special LAND design
lllé.*IH 71BN Z=g
Improving surface finish during workpiece machining




DLC-PRO

& HA ZHME 2

4otz BU 2R R

N

Excellent surface finish maintained even at high cutting speeds

TOOL

DLC-PRO

@12 3 Flutes

A7075

7-24HH Miling method

=27} Slotting

RPM 7600min”
Feed 2100mm/min
HeI710]|(ap) cutting depth 12mm

H A2 Oil coolant

Z=2 M water-soluble

E[ Holder

BT40

DLC-PRO EI‘AI‘% Competitor

i 4

Y-y

TOOL

DLC-PRO
@10 3 Flutes

210 3 Flutes

A7075

EIFE competitor

712 4HH Miling method

I T2 Pocket milling

RPM 12,300min™
ZE21210|(ap) cutting depth 10mm

HAFL Oilcoolant

=2 water-soluble

Z[ Holder

BT40

14

12

08

06

04

0.2

HIEbH X H|m

Surface roughness comparison

12

EEZI(RZ) Roughness

. DLC-PRO . EFA} competitor

DLC-PRO El'kl'% Competitor




U20|& For Auminum [ SIS Copper Alloy »

v [ O] O | el o
3E = A H 3 Flutes Flat . /[ Lﬁﬁ;ﬂfﬁJLFﬁj[‘“}‘J

ZFEHS EDP No. ‘ QA DC LEZ10] APMX ME LF XIZ=3 DCON
L3F 030 n 55 6
L3F 030 08 8 45 6
L3F 03015 g 15 65 6
L3F 030 20 20 70 6
L3F 040 13 55 6
L3F 040 08 8 45 6
L3F040 M 4 n 45 6
L3F 04016 16 65 6
L3F 040 20 20 70 6
L3F 040 26 26 75 6
L3F 050 17 55 6
L3F 050 22 5 22 60 6
L3F 050 26 26 70 6
L3F 060 17 60 6
L3F 060 13 13 50 6
L3F 060 22 22 60 6
L3F 060 26 26 70 6
L3F 060 31 6 31 75 6
L3F 060 36 36 80 6
L3F 060 43 43 90 6
L3F 060 51 51 100 6
L3F 080 23 70 8
L3F 080 20 20 60 8
L3F 080 29 29 80 8
L3F 080 31 8 31 80 8
L3F 080 36 36 85 8
L3F 080 41 a4 90 8
L3F 100 28 75 10
L3F 100 23 23 65 10
L3F 100 33 33 90 10
L3F 100 36 10 36 90 10
L3F 100 41 a4 90 10
L3F 100 46 46 100 10
L3F 100 51 51 100 10
L3F 120 33 80 12
L3F 120 27 27 70 12
L3F 120 41 a4 95 12
L3F 120 46 12 46 100 12
L3F 120 51 51 100 12
L3F 120 56 56 110 12
L3F 120 61 61 110 12




« 220| For Auminum [ SEZE Copper Alloy »

I Sre) el |
4I—I' = H 4 Flutes Flat L [J[HQOJ% J[&E@

«@ﬁﬁ% %{g ==

DCON

X2 DCON
L4F 020 06 2 6 60 6
L4F 030 09 3 ) 60 6
L4F 040 12 4 12 60 6
L4F 050 15 5 15 60 6
L4F 060 18 6 18 60 6
L4F 080 24 8 24 70 8
L4F 100 30 10 30 75 10
L4F 120 36 12 36 100 12
L4F 160 48 16 48 10 16
L4F 200 60 20 60 130 20
« U20|5 For Auminum / SEHZE Copper Aloy
A
gLt 2u| Zay o 2 Q) Q) Y
=B o = = A J3fFluteslLong-Neck Flat posiz <00

10

cﬁ__r_“

E— e

Lzlo] APMX ~ HME LF X2 DCON =7 DN

S
L3FN 010 03 1 3 1.5 50 6 0.95
L3FN 015 045 Thi3) 4.5 25 50 6 145
L3FN 020 06 2 6 3 50 6 195
L3FN 025 075 25 7.5 38 50 6 24
L3FN 03009 3 9 45 55 6 2.85
L3FN 040 12 4 12 6 55 6 3.8
L3FN 050 15 5 15 75 55 6 48
L3FN 06018 6 18 9 60 6 5.8
L3FN 080 24 8 24 12 70 8 77
L3FN 100 30 10 30 15 75 10 9.7
L3FN 120 36 12 36 18 80 12 n.7
L3FN 160 48 16 48 24 110 16 15.7
L3FN 200 60 20 60 30 120 20 19.7




« 220| For Auminum [ SEZE Copper Alloy »

meoC TSrelfe)
3Lél. Elllclpl 3 Flutes Roughing ( M J\“M“ﬂ{gggg;\?;ggg,

N".ﬂNl I

F2H=Z EDP No. - Mz LF X}2F DCON  Z2H2F DN
L3R 040 08 P - 8 60 6 -
L3R 040 12 - 12 60 6 -
L3R 05010 g - 10 60 6 -
L3R 05015 - 15 60 6 -
L3R 060 12 17 12 60 6 55
L3R 06018 ° i 18 60 6 55
L3R 08016 21 16 70 8 75
L3R 080 24 z 29 24 70 8 7.5
L3R 100 21 31 21 75 10 95
L3R 100 30 10 40 30 75 10 9.5
L3R 12026 1 36 26 80 12 115
L3R 120 36 46 36 100 12 1.5
L3R 160 31 i M 31 100 16 155
L3R 160 48 58 48 110 16 15.5
L3R 200 41 - 51 41 100 20 19.5
L3R 200 60 70 60 130 20 19.5

« 220| For Auminum [ SEZE Copper Alloy »

L E E = O] O L\‘
3Lt 2 Al AZ3| QL=

3 Flutes Long Chip Split postz 12<0c

pCon ||

ZIMS EDP No. Q&% ME LIF X2F DCON =28
L3CS 060 22 17 60 6 58
L3CS 060 26 8 - 26 70 6 -
L3CS 080 27 22 70 8 77
L3CS 080 31 8 - 31 80 8 =
L3CS 100 10 32 27 75 10 9.7
L3CS 100 41 - 41 90 10 -
L3CS 120 37 32 80 12 1.7
L3CS 120 36 12 - 36 80 12 -
L3CS 120 51 - 51 110 12 -
L3CS 160 16 - 43 100 16 -
L3CS 160 53 = 53 110 16 =
L3CS 200 20 - 49 100 20 C
L3CS 20056 - 56 110 20 -




« 220| For Auminum [ SEZE Copper Alloy »

4t B 3 AZs) Q0 =

DCs12  12<DC

= A, 4 Flutes Long Chip Split

‘%;(m_ _________ -

3
2
X
CON

FEHS EDP No. ‘ ?|A4 DC LEZ10| APMX FE LF XI=Z DCON
LACS 05015 15 60 6
LACS 050 20 5 20 80 6
L4CS 050 25 25 80 6
LACS 060 18 18 60 6
L4CS 060 24 6 24 80 6
L4CS 060 30 30 80 6
L4CS 080 24 24 70 8
L4CS 080 32 8 32 90 8
L4CS 080 40 40 90 8
L4CS 100 30 30 75 10
L4CS 100 40 10 40 100 10
L4CS 100 50 50 10 10
L4CS 120 36 36 100 12
L4CS 120 48 12 48 120 12
L4CS 120 60 60 120 12
L4CS 160 48 48 110 16
L4ACS 160 64 16 64 130 16
L4CS 160 80 80 150 16
L4CS 200 100 100 180 20
L4CS 200 60 20 60 130 20
L4CS 200 80 80 150 20

12



IE'ILI'I

g e B CULTING CoONdition

=1
< Eﬂia ”Iﬂlg Calculation formula for cutting conditions )

m: ?-’F—%
i
1. ZAEE Vimin) _ mXDxN b Bl E )
Cutting Speed 1000 Tool Diameter (mm)
N: FZ2|H2 (min!)
Number of spindle revolutions ( min~?)
n:HEEE
Pi
2. 3|2 Nimin D) N = 1o0oxv R —
Number of spindle revolutions mxXD Tool Diameter (mm)

N: FZ3|H2 (min!)
Number of spindle revolutions ( min~1)

Z:'d
Number of Flute
3 0 _+_¢E E(mm/min - Sz . ohdetol& 2
Z Felei _' ( 4 ) F - N X Z X SZ Fe:dpertoo[h(mmﬂomhj
N: F52H= (min~!)
Number of spindle revolutions ( min~")

F: 0l&4 5 (mm/min)
Feed (mm/min)
4. 1LE&E6)+ 0]%%‘} Sz(mm/=) Sz = F N: 5T (min1)
Number of spindle revolutions ( min~?)
Feed per tooth NXZ
Z:d

£
Number of Flute

( goﬂlg 7 I§ Depth of cut Simbol )

ap
g ap
y s

IT g "

234, AR ap : SYFHY
%E% :g?:plﬁ Axial depth of cut
For Flat, Corner Radius ae : ZHEQRF
Endmill Cutting Simbol Radial depth of cut

13



]
>
P
N
M
A
HH
(9]
g
3
Q
o
=)
g.
3
N\

3 LFXIXp
= = A 3Flutes Flat
1) ZHEA} (SIDE MILLING) 2) EF4} (SLOT MILLING)
‘ 5 I ALz o
Work Material B (AL7075) S (C1o0) Work Material = (AL7075) S&a (C1100)
o | HHAE OS4E  HWA4E  OjgdE o | SH4E Old4E  HHAE  OB&E
Tool Dia.fmm) | Speed (min-1) Feed {mm/min) Speed (min-1) Feed (mmfmin) Tool Dia.{mm) | Speed (min-1) Feed (mm/min} Speed (mi-1) Feed {mm/min)
2 30,400 1,644 15,200 684 2 30,400 1,463 15,200 627
4 22,800 2119 11,400 1,226 4 22,800 1,691 11,400 979
5 18,240 2185 9120 1,292 5 18,240 1,748 9120 1,036
6 15,200 2,261 7600 1,378 6 15,200 1,805 7600 1,102
8 1,400 2,413 5,700 1,539 8 11,400 1,929 5,700 1,235
10 9120 2,556 4,560 1,691 10 9,120 2,043 4560 1,359
12 7,600 2,698 3,800 1,853 12 7600 2157 3,800 1,482
xolat ap < 15D Y
Depth of Cut ae <0.2D Depth of Cut Al op #OSk
17 i
%
EEHZ!.E A
( EHAIZRZH 7|ZH Cutting Condition )
Ll 2L =2
3 Sull Z3H ;s Long-Neck Flat
1) ZHEA (SIDE MILLING) 2) 84} (SLOT MILLING)
I ALK s | At Cs " st (o
Work Material k= (AL7075) &= (C1100) Work Material Se= (AL7075) &t (c100)
o OlF4E  FAE  o|EaR oF | SMAE  olasE  HMAE  Ol4aE
Tool Dia.fmm) | Speed (min-1) Feed (mm/min) Speed (min-1) Feed (mm/min) Tool Dia.{mm) | Speed (min-1) Feed (mm/min)  Speed (min-1) Feed (mm/min)
2 30,400 1824 15,200 760 2 30,400 1824 15,200 760
4 22,800 3,762 11,400 1,454 4 22,800 3,762 11,400 1,454
5 18,240 3,886 9120 1,558 5 18,240 3,886 9120 1,558
6 17575 4019 8,835 1,653 6 17,575 4019 8,835 1,653
8 15,200 4,285 7600 1,843 8 15,200 4285 7600 1,843
10 12,350 4541 6,080 2,043 10 12,350 4541 6,080 2,043
12 10,450 4798 5,035 2,242 12 10,450 4,798 5035 2,242
16 7,564 3,404 3,782 1,702 16 7564 3,404 3,782 1,702
20 6,051 2723 3,025 1,361 20 6,051 2,723 3,025 1,361
molat ap < 15D ap<15D gy
DepthofCut | ae < 0.2D 2e<0D |/ pepncro | 2P = 1D ap=080
ap —gp
A Z

14



C E AR 7|ZH Cutting Condition )

Iél. EI'IéI 3 Flutes Roughing

1) ZHEAL (SIDE MILLING) 2) EEA} (SLOT MILLING)
i | B8 (L7075 L B (L7079
oA 3|MEE Speed O|&£E Feed L=} 3|MAE Speed 0|45 Feed
Tool Dia.(mm) (min-1) (mm/min) Tool Dia.(mm) (min-1) (mm/min)
4 22,000 2,000 4 25,000 3,000
5 17000 2,000 5 18,000 3,600
6 12,000 2,000 6 15,000 3,900
8 9,000 2,000 8 11,000 3,700
10 7,400 2,000 10 9,000 3,600
12 5,200 1,700 12 6,500 3,100
16 4,200 1,600 16 5100 2,500
20 3,900 1,500 20 4,280 2,100
<
De::%r%%;ut :Z ; 2)?5[;) 77 De:%r%:?cut ap =150
ap s S
ap
A= B

( EHAIZRZH 7|ZH Cutting Condition )
P = L. Ix L AXX

ALt Zai g4t 2 X AZe] 3U 2 X AZs]

4 Flutes Flat, 4 Flutes Long Chlp Spllt, 3 Flutes Long Chip Spllt

1) ZHEA (SIDE MILLING)

| Ay
Work Material
Q| 0|&&£E Feed
Tool Dia.(mm) (min-1 (mm/min)
2 6500 650
4 6500 650
5 6000 650
6 5500 750
8 4500 850
10 3700 850
12 3000 850
16 2700 850
20 2300 750
=olak ap < 15D o
Depth of Cut ae =0.4D 7
ap
T eo
.08




shaping your dreams

BRI

£|CH 2819 A% MB

1. QFHSHA| AFES17| FlSHA...

: (_OMPI\
t‘!ﬁ%mﬁ_ﬁzsﬁ %g

! For safe use...

- When using the tool, there is a risk of damage, so make sure to
wear a cover, protective glasses, and safety shoes.

- Do not touch the blade and chips with your bare hands.

- If the tool is worn out, please stop using it.

- If abnormal sound or abnormal vibration occurs, please stop
using it immediately.

- Do not change the tool arbitrarily.

- Make sure to check the dimensions of the tool before and after

dltat
< pocreditatia,
4o Sog

™
1

KS

IS0 8001/14001
CERTIAED

7| §HA| J0|F SHE 241(5ES)
TEL.(032)677-2066~7, 2104 FAX.(032)677-2105

LGN AT 22 37 MR EAT 22 3032 (Y SE)
TEL.(051)319-0924~8 FAX.(051)319-0929

HUHE BRI AT A ER48HT 44 ADIEYEIS 517
TEL.(055)284-3444 FAX.(055)284-3446

- STE A5 miofli= D 9IE0| ASDZ HIEA| HH,
Holg, ost S A8l F=A|7| HIELICE.

- k2 OH2OR DIX|X| DRYAS.

- HE 202 OIX|X| ORYAIR.

- ST7LOMEE 2 A2 E SR 6 FHAIL.

- OIAHS - OJAFEISO| WiBts 22 SA| 22 S| FHAIL.

- STE Y9 HESHK| DRy AIL.

71 - R0l 372 K|E HIEA| 20lsl0] FHAIL. processing.
e e
$H20SGEA|S|A}
ot 0SGFAIZ|A
0OSG KOREA Corporation

WWW.0s(.co.Kr

E oA ¥ opEolA 2T SAE 1092 38(EAE) oM AR A

M 1 2 % TEL(053)583-2000(1%) FAX.(053)583-5553

SHZTH Y CITYA SNT SHSE 138(5MS) AR A

Jle 97 A TEL(053)588-2288 FAX(053)580-2059

Z A B ORYYN EHT YMBEE 125@4S) gEANR2

Mg X A 27IE oloA| 2101 X2 1062 46(A145)

TEL.(031)463-7700(1%), 464-8700 FAX.(031)464-0070

HelEE 457 @32 1113 Hi2tA M 501
TEL.(063)214-5212 FAX.(063)214-5213

HEADQUARTERS & 1st FACTORY
38, Dalseo-dearo 109-gi, Dalseo-gu, Daegu, KOREA
TEL : +82-53-583-2000/ FAX : +82-53-583-5553

E= dix| A

HOSAN FACTORY & R&D CENTER
138, Hosan-dongro, Dalseo-gu, Daegu, KOREA
TEL : +82-53-588-2288 [ FAX : +82-53-580-2059

17F, New Shanghai Infl. Tower, 360 Pu Dong South Road,
Pudong New Area, Shanghai
TEL.+86-21-5888-6600 FAX.+86-21-5888-3300

GALSAN 1st FACTORY
125,Seongseogongdan-ro, Dalseo-gu, Daegu, KOREA
TEL : +82-53-588-2000 / FAX : +82-53-589-1839
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