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¥R

Feature

MBEDOIY FZILRAR

Newly developed tool form

Sl E )b < FHEH M Z L
High rigidity and excellent chip flow

- -

X'sIIVTF
X's-mill Geo

BES
Conventional

BEH M ICENZIV<KEIR Chip form

EINk EYIN T 3EE Z i
Sharp and tough tooth

ZHgELY RV

Multi-function end mill

—ADIY R TEEEINIHL SHAEDESE -

SHEEIMIHOIgE XsZILIF
High speed grooving and high precision milling of the side X's-mill Geo

is possible with one end mill.

N3 H SBIINEGITHET4E XsSLUAZOv kb
It can be processed into grooving continuously from > L
i, X's-mill Geo SLOT

RS A DNTICHTIG

Applicable to dry-milling

RS A T CORMLEE - RESMIHEEE
High speed milling and long tool life in dry-process

[ED DINE WS EmAIMNIAEIEE
Superior roughness of machined surface
JX—)L (BNIBGE) MIICEREEINFTRART
(D DFeE =N >

Less burr
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Selection Chart
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Selection Chart According to the Milling Form

N

RIELNE side milling BT Grooving BRI
Profile
\%\ milling
VANT— K e Rt \é !Qh BRN—Y
Van code End mills Slotting Page
BIIR & Cutting depth AR & cutting depth
=1.5D =3D <4.5D | =1.5D =3D <4.5D 2
X'sILIF S
ey X's-mill Geo O O P. 4
X'sINTIF FIT R =
4XSGEOLIRLY| 3. = ") Geo Radius O O O P. 4 ‘r
X's3IVTF ITAT L -~
GElEelL X's-mill Geo Medium O O O O P. 4 :II
X'sIWIF Yv—FaA—F
4GEOSC X's-mill Geo Medium O O P. 8 T
X'sIVI7+ O>FTov?y £
el X's-mill Geo Long shank O O O O O P.10 3
XsIF FIFAALT S0y =
4GEOLSLIRL] X's-mill Geo Radius Long shank O O O O P.10 &
X's3IVoF Z20vb
elsesiy X's-mill Geo SLOT O O O P.12 O
o Z
2GEKOV X'sILTF T8 —IL2KF O =500y (=5%0) P.14 g
1o S \ — h
4GEKOV X'sIVTA TN— LA F) O e P.14 Z
X'sIIVIFHR—IV
O X's-mill Geo Ball O P.16 =
X'sVTF v/ oaK—Ib S
Eaohils X's-mill Geo Microball O pP.18 g
MIVRIIWDTAXCKOTIF LENTFEE THRECTEFWVEENHDET . BT TERCAREERBLTLIEEL, =
HEI IC K DEE A
Selection Chart According to the Work Material 9
wmEM | Al B8&M. | JUHA-FUEUBEANE | ATOLAM | WERAE. 8% |7I329L84, ~
Carbon | & 1 28 EEEE Pre-hardened Steels, Hardened Steels Stainless FEEE Cast Irons FEHERE
Steels | Alloy Steels Alloy Steels, Steels Nickel Alloys, Aluminum Alloys,
itele] Sttt [Fie- _ 45HF;CSteels 45~55HRC 55~60HRC Titanium Alloys Nonferrous Metals
'sILY
XS © | © © © O © O © O =
X'sINVTF IT4T7 Ln =
X's-;\ill Geo I\;edium @ @ @ O @ @ O
X's3ot v—7a—F
X's-mill Geo Medium @ @ @ @ O @ O @ O
XsIVIF OV T4y
X's-mill Geo Long shank @ @ @ @ O @ O @ O
X's3IVoF Z20vb
X's-mill Geo SLOT © © © © O © O © O
X'sIvyFan-i| O :/<—9:§,@ O
X'sIIVIFR—-IV
X's-r;ill Geo Ball @ @ @ @ @ @ O @ O
X'sIVy% v470K-)b
X's-mill Geo Microball @ @ @ @ O @ O




EBINLT. EDEE2000mm/minzEI]
MR CRBEFIMI bl gE

Incredible high feed speed 2000mm/min in grooving
High feed milling by conventional machines

Y5 Features

® UF Y U—XDBATIR. 10 < FMNHEBEEINTLE

Faster grooving by smooth tip flow.

@ 1 RXOIY R TEEBINILESR - SRERAEINIHATEE,
High-speed grooving and high precision milling of side are possible with one end mill.

4HE Performance

M ;EIIBR5: Comparison of Grooving Feed
@ X'sZ)LYAIFEDIEE1000mm/minl ETHREMT.

X's-mill Geo can groove stably in feed over 1000mm/min. tIHEIZ%  Milling Condition
I>K3JL :10mm
YIHIERE  : 80m/min V] I £
(2,550min™) | S
B I SKD11 (220HB) ) |
] skt T TA- P
O RELAMINARE OMMIFREE AIRFREE XIFE

Could groove stably Could still continue  Chipping Broken

XsShF 159 0 0 0 0 0 0 0 © © © 0 O 0O 0O 0 & a

X's-mill Geo

BE&A 15 9 06 © © O O O &4 Ao A X

Competitor

#5819 90 0 O O 2 A A A X

Competitor

500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200
¥ % E Feed (mm/min)
(C DYIHIRAILITIERA T X NATREOYHIR G L EREYET, )

EFAEEI44  Work Materials

k3Rl Carbon Steels AT VU A  Stainless Steels
B, FUJ\—R28 Aloy Steels, Pre-hardened Steels MHZEASE. FY/EBE  Nickel Alloys, Titanium Alloys
BB, AN Hardened Steels i&8% cCastlrons



X's-mill Geo

W ENIMEE  Grooving

(pm)
200
- UIMIS#E  Miling Condition
150 I KIJ)L :10mm
FE YIHIEE @ 50m/min
i (1,600min™")
= 100 - . .
(wear) VEE  :256mm/min
(0.04mm/X) )
50 Gl : SKD61 (40HRC) 5mm §
gHlEH  cT7I0- A\
0 PEIEE  175m omm
X'sIIVTF {thtt &
X's-mill Geo Competitor

B IENNT%EE  Side Milling

(pm)
150
GMISEE  Miling Condiion
o0 I>R3IJ :10mm
;% YIEEE  : 55m/min
B (1,750min™")
(wear) ¥EE  : 600mm/min
50 (0.086mm/H) —
M : SKD11 (220HB) | 15mm
YElE T 77a— ‘
0 N o
X'sITA fto4t a6 i

X's-mill Geo Competitor

H INITEDSHRbD &SN Undulation and inclination

LT WL T LU
)
g T _
I>K3IJL 110mm
PHIRE  : 88m/min
il (2,800min™")
21l | *V)RE 1 1,000mm/min
g (0.09mm/H) £ \
I : =
XL At SA 2B AW 1 S50C (26HRC) |
X's-mill Geo Competitor Competitor gzdgg 0 b 18lI= _’1‘_
. 27 I
EE T T EEET m

M4 Cutting Condition P.20 5



X's =LY

%R Stocked Sizes
X's-mill Geo

' ., Domn
%

NACHI 4XSGEO

LIST 9322 567 (Unit) imm

HE | IR | 2R V1 B AE | R | 2k Vv B HE | AR | 2R Vv I&
Dia. of Mill | Length of Cut | Overall Length | Shank Dia. Dia. of Mill | Length of Cut | Overall Length | Shank Dia. Dia. of Mill | Length of Cut | Overall Length | Shank Dia.

2 6 50 4 6.5 16 70 8 11 22 90 12
2.1 6 50 4 6.6 16 70 8 111 22 90 12
2.2 6 50 4 6.7 16 70 8 11.2 22 90 12
2.3 6 50 4 6.8 16 70 8 11.3 22 90 12
2.4 8 50 4 6.9 16 70 8 11.4 22 90 12
25 8 50 4 7 16 70 8 115 22 90 12
2.6 8 50 4 71 16 70 8 11.6 26 90 12
2.7 8 50 4 7.2 16 70 8 11.7 26 90 12
2.8 8 50 4 7.3 16 70 8 11.8 26 90 12
2.9 8 50 4 7.4 16 70 8 11.9 26 90 12
3 8 50 6 7.5 16 70 8 12 26 90 12
3.1 8 50 6 7.6 19 80 8 14 26 110 16
3.2 8 50 6 7.7 19 80 8 15 26 110 16
3.3 8 50 6 7.8 19 80 8 16 32 115 16
3.4 10 50 6 7.9 19 80 8 18 32 120 20
3.5 10 50 6 8 19 80 8 20 38 125 20
3.6 10 50 6 8.1 19 90 10 22 50 140 20
3.7 10 50 6 8.2 19 90 10 25 50 140 25
3.8 11 50 6 8.3 19 90 10 28 60 165 25
3.9 11 50 6 8.4 19 90 10 30 60 165 25
4 11 50 6 8.5 19 90 10 32 70 175 32
41 11 50 6 8.6 19 90 10
4.2 11 50 6 8.7 19 90 10 $4#Z(mm) Dia. of Mill HARE(pm)
4.3 11 50 6 8.8 19 90 10 %#2 Above | BIF Upto | Tolerance
4.4 11 50 6 8.9 19 90 10 3 —14~—28
4.5 11 50 6 9 19 90 10 3 6 —20~—38
4.6 11 50 6 9.1 19 90 10 6 10 —25~—47
4.7 11 50 6 9.2 19 90 10 10 —32~—59
4.8 13 50 6 9.3 19 90 10
4.9 13 60 6 9.4 19 90 10
5 13 60 6 9.5 19 90 10
5.1 13 60 6 9.6 22 90 10
5.2 13 60 6 9.7 22 90 10
5.3 13 60 6 9.8 22 90 10
5.4 13 60 6 9.9 22 90 10
5.5 13 60 6 10 22 90 10
5.6 13 60 6 10.1 22 90 12
5.7 13 60 6 10.2 22 90 12
5.8 13 60 6 10.3 22 90 12
5.9 13 60 6 10.4 22 90 12
6 13 60 6 10.5 22 90 12
6.1 16 70 8 10.6 22 90 12
6.2 16 70 8 10.7 22 90 12
6.3 16 70 8 10.8 22 90 12
6.4 16 70 8 10.9 22 90 12




X's-mill Geo

3% Stocked Sizes

X'sSEIWIH SIT7R

X's-mill Geo Radius

aN—

NACHI 4XSGEO [$4Z] R [O—F#F]

LIST 9324 47 (Unit) :mm
sz d—FF& R &R PRk sz d—F#E AR 2R R D/L" ]
Dia. of Mill | Corner Radius | Length of Cut | Overall Length | Shank Dia. Dia. of Mill | Corner Radius | Length of Cut | Overall Length | Shank Dia.
3 0.2 8 50 6 0.5 26 90 12
0.5 8 50 6 1.0 26 90 12
0.2 11 50 6 12 1.5 26 90 12
4 0.5 11 50 6 2.0 26 90 12
1.0 11 50 6 3.0 26 90 12
0.2 13 60 6 1.0 32 115 16
5 0.5 13 60 6 16 1.5 32 115 16
1.0 13 60 6 2.0 32 115 16
0.3 13 60 6 3.0 32 115 16
6 0.5 13 60 6 1.0 38 125 20
1.0 13 60 6 20 1.5 38 125 20
1.5 13 60 6 2.0 38 125 20
0.3 19 80 8 3.0 38 125 20
0.5 19 80 8
8 1.0 19 80 8
1.5 19 80 8 4}#%(mm) Dia. of Mill #F&#(u m) Tolerance
2.0 19 80 8 - O—F
0.3 22 90 10 #8% Above| T Upto | B | DOTER
0.5 22 90 10 3 —14~—28
10 1.0 22 90 10 3 6 —20~—38
1.5 22 90 10 6 10 —25~—47 TR0
2.0 22 90 10 10 —32~—59
X'sZIIH Z5747 In X's-mill Geo Medium

NACHI 4GEOM

LIST 9350 BAf7 (Unit) :mm

SHiE & 2R PR Pk 4+Z(mm) Dia. of Mill FaEZE(u m)
Dia. of Mill Length of Cut Overall Length Shank Dia. %##87% Above BF Upto Tolerance
3 15 50 6 3 6 —20~—38
4 17 50 6 6 10 —25~—47
6 20 60 6 10 —32~—59

8 30 80 8

10 34 90 10

12 40 90 12

16 50 115 16

20 56 125 20

K54 Cutting Condition

P.20



Sharp Corner +—LI\|— < \"

X's SEIWIF Yv—73—7 28F

REm EVAR ITVRII
Sharp corner and long tool life.

Y5 Features

@ X'sSILIF DFREBRES IEHMUOERRINLE "EVAR" 5147,
Newly developed “Sharp corner” end mill.

® SHERBINIZRR,
High efficiency grooving performance.

@ MEIY RENICHREFBEBME—T « VI ZHFRA.

Optimum micro grain carbide and smooth surface coat.

HE Performance
W oy woErs B asEs IHIRME  Miling Condiion

I>RKIJL:1mm

100 frooooo ] ﬂ]ﬁuﬁ’# : 80m/min
(25,500min-")
=) : 132mm/min
;; (0.003mm/X)
iii“ N e e HViA# :aa=1mm.
ar=0.025mm
(Wear) ES L] : SKD61 (53HRC)
YHEGRE T 7Jo-—
. . l PHIES  :3m
0

(pem)

X'sIITF ikt & (A) ftbtt&a (B)

Yy—73A=7 Competitor (A) Competitor (B)

X's-mill Geo

Sharp Corner
M ENIPR5R Comparison of Grooving Feed
® X'sSLYF ¥ v—TO—F (kb EEIS0mm/minTE | GIHIEE  Miling Condition

NI ATEE, ICR3IL :2mm
X's-mill Geo Sharp Corner can groove stably in feed PEBERE  : 80m/min
350mm/min. (12,700min™)
R4 : SKD11 (210HB)
O: I aE X748 L B
Could still continue Broken 2mm

X'sE{b’)?J"/J\f—?’:I—#' OO0 00O O 0O O X

X's-mill Geo Sharp Corner

fis it A

Competitor O X

fl#t B

Competitor O O O X

50 100 150 200 250 300 350 400
¥ V) ¥ E Feed (mm/min)

(C DOYIEIZRMAIZITRRA T 2 NATKREOHIRGEBREVET, )



X's-mill Geo Sharp Corner Two Flutes

EAHEEIFT  Work Materials Y
|
=

[R3Rd Carbon Steels AT VLA Stainless Steels :II
AEil. 7UJ/\—R2E Aloy Steels, Pre-hardened Steels MEAGE. FH/EE Nickel Alloys, Titanium Alloys >
#FE. FEANI Hardened Steels #HEX Cast Irons 5

&R Stocked Sizes
X'sZE)IF vv—T2—F 28A X's-mill Geo Sharp Corner

Qe AN

NACHI 2GEOSC

LIST 9352 87 (Unit) :mm
12 A& 2R Py IR SHE Bk 2R DA
Dia. of Mill Length of Cut | Overall Length | Shank Dia. Dia. of Mill Length of Cut | Overall Length | Shank Dia.
0.2 0.4 38 3 1.7 4 50 4
0.3 0.6 38 3 1.8 5 50 4
0.4 0.8 38 3 1.9 5 50 4
0.5 1 38 3 2.0 6 50 4
0.6 1.2 38 8 2.1 6 50 4
0.7 1.4 38 3 2.2 6 50 4
0.8 1.6 38 3 23 6 50 4
0.9 2 38 3 2.4 8 50 4
1.0 g 50 4 2.5 8 50 4
1.1 3 50 4 2.6 8 50 4
1.2 3 50 4 2.7 8 50 4
1.3 3 50 4 2.8 8 50 4
1.4 3 50 4 29 8 50 4
1.5 4 50 4 3.0 8 50 6
L8 S 20 4 NEHFBE —-14~—28um  Tolerance: —14~—28um

§I4I%4 Cutting Condition ~~ P.21 o
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Efficient and accurate milling in deep and long side

K Features

@ FELBFERBAIEDSH DY v FRARERA,
Adopted shank type and sizes considered high rigidity and usability.

@ SlMEETE/NS Y ADRLWRUNADIRAT. FETHREMAINMNIHEIEE,
Accurate surface in deep side face by highly rigid tooth and well balanced flute angle.

BE Performance

B /ITE®DERZ= Boundary line during step milling

el —S
5mm

Qo> —S
5mm

X'sIoAOL T vy
X's-mill Geo Long Shank

QoS —8
2mm
—

g fibtt e (09)

bt & (©10) Competitor
Competitor

W iNIEDS34b &fcdN  Undulation and inclination

s

10m

i
1

X'sIoFOL T vy
X's-mill Geo Long Shank

3% V)R ¢ 210mm/min (0.03mm/H)

38 m
31um 1&
144m
i A_L_ 14 4m
O>J IRV O>J IRV
Long End Mill Long End Mill

70mm/min (0.01mm/¥)  35mm/min (0.005mm/¥J)

F1V)A# © 114+11+11=33mm (3EEIV)) 33mm (1EF))) 33mm (1[E140V)

10

22 (124+10) mm

tIHIZ4  Milling Condition

IRI
PIHIRE
beq))
#Hl 47
=Dz
HHIR 2

:10mm (9mm)
. 80m/min

1 0.05mm/#

: S50C
rI7JO—

. 30m

33mm

e
0.5mm

tIEIZE  Milling Condition

IK3IJL
TIHIRE

HHIA
LN )
tlElR

:10mm
: 57m/min

(1,800mm™")

: NAK80 (40HRC)

I7JO0—

:0.4m



X's-mill Geo Long shank

B FAEEI44  Work Materials

k3Rill Carbon Steels AT UASH  Stainless Steels
B, FUJ\—R$# Aloy Steels, Pre-hardened Steels MEASE. F5 /B3 Nickel Alloys, Titanium Alloys
AEH. BEANE Hardened Steels #8% cCastlrons

%R Stocked Sizes
X'sZ)IVIAF avivvro

N e —

X's-mill Geo Long Shank

Bad&E

NACHI 4GEOLS

LIST 9346 47 (Unit) :mm
SHE A& BHIERS 2R PR SHE BIE=3 BHTRS 2R Su
Dia. of Mill | Length of Cut | Neck Length | Overall Length | Shank Dia. Dia. of Mill | Length of Cut | Neck Length | Overall Length | Shank Dia.

3 4.5 12 60 6 16 24 66 160 16 5
4 6 16 60 6 17 255 = 170 16 4
5 7.5 20 60 6 20 30 82 200 20 ¥,
6 9 24 60 6 >
7 105 — 80 6 =
8 12 34 80 8 4%4Z(mm) Dia. of Mill FaZE(u m) s
9 13.5 — 90 8 %#i#8Z Above LF Upto Tolerance 2

10 15 42 100 10 3 —14~—28 §

11 16.5 — 120 10 3 6 —20~—38

12 18 50 120 12 6 10 —25~—47

13 19.5 = 130 12 10 —32~—59

X's-mill Geo Radius Long Shank

rsQenkid H

NACHI 4GEOLS $¥Z]| R [O—F %]

LIST 9348 #4¢ (Unit) :mm
SHE O (3-FEB| IR | BTRS| 2R | Vv I8 SE | I-FEB| IR | BHTRS | &R (Vv U8
Dia. of Mill | Comer Radius | Length of Cut | Neck Length | Overall Length | Shank Dia. Dia. of Mill | Comner Radius | Length of Cut | Neck Length | Overall Length | Shank Dia.
0.2 0.5
3 0.5 45 12 €0 6 13 1.0 19.5 = 130 12
0.2 1.5
4 05 6 16 60 6 10
0.2 16 1.5 24 66 160 16
5 05 7.5 20 60 6 20
0.3 1.0
6 0.5 ° 24 60 6 17 1.5 25.5 — 170 16
0.3 2.0
7 05 10.5 80 6 10
0.5 20 1.5 30 82 200 20
8 10 12 34 80 8 20
0.5
9 10 13.5 90 8
0.5
10 1.0 15 42 100 10
1.5 44#Z(mm) Dia. of Mill #F5%(u m) Tolerance
0.5 . . sE a-FEE
11 1.0 16.5 — 120 10 &#@A Above| BT Upto | i ormil | ComerRadius
1.5 3 —14~—28
0.5 3 6 —20~—38
12 1.0 18 50 120 12 6 10 —25~—47 T 10
1.5 10 —32~—59
14544 Cutting Condition P.21



X's EIVIF AOvbH

B h SEMINEGEII A EE

EEmICX U T3~4E0EERBIMNLZXIR

It can be processed into grooving continuously from slotting
3-4 times faster grooving than conventional end mill

$§F Features

@ KIS Y RICEBNIZ3MT YD < FHEHMICEN BEORUUY TR
EXNAZR DR THRAEEIS (I HTTEE,

By the adoption of the end teeth which has excellent chip flow and

well-balanced three flutes, efficient slotting is possible.

X'sZIVIF 20vhDRZIR

® 1DDREZE/ VAT W TTNRSBIFOIHE
Non-step slotting of 1D depth is possible.

OB L 5% I3 DSELIEID )

B S EERR \O[gE

BT : 1DNFEE%
IVARFYT
TRYUL G

B FAkEI$4  Work Materials

k3Rill Carbon Steels AT UASH  Stainless Steels
B, TUJ/\—R2HI Aloy Steels, Pre-hardened Steels MIEASE. FH/ES3E  Nickel Alloys, Titanium Alloys
SAEE, BEANG Hardened Steels 8% cCastlrons

12



X's-mill Geo SLOT

$8E Performance
W GBI 4EEDLEE:  Slotting and grooving

tIHIZZE  Milling Condition

g OIHI 15m IXRIL :10mm
150
e TIHLEE @ 80m/min
* R (2,550min™")
2 oot M ~EERE BYRE RS 200mm/min
% LA (0.08mm/rev)
B DT 1,000mm/min
(wear) (0.1mm/H))
50 o=ttt ; .
1gEOrUSyps LRSS 10mm
BB A BRT 1 50mm
I I Broken I % : 3007&
e HHHI# 1 SKD11 (180HB)
XsULTF ZAvk fER e NN
X's mill Geo SLOT Conventional IRl eAE L7770
N G (FEOLNEBRITOLLE  Cutting resistance when slotted
N N-cm N - N-cm
3000 1500 3000 ——2ZF 2k (N) 1500
——27Z bk (N) —— bV 7 (Ncm)
—— L% (N«cm) ’ ‘
2000 - - 1000 2000 [ wm M \ 411000
= b z o sty WW“ k
Z 1000 - bt 1 500 % Z 1000[ 1 500 % 2
k N
O
W
0 0 0 0 ~
1000 — o 500 1000 — 10 500
RS (mm) AR & (mm) =
X'sJLTF 2oy fiEkan g
X's mill Geo SLOT Conventional

5% Stocked Sizes
X'sZ)I#* AOvk X's-mill Geo SLOT

NACHI GEOSLT

LIST 9338 84 (Unit) imm
SE A& &R Tr IR 2R PEA:
Dia. of Mill Length of Cut Overall Length Shank Dia. Dla of Mill Length of Cut Overall Length Shank Dia.
1 3 50 4 9 19 90 10
1.5 4 50 4 9.5 19 90 10
6 50 4 10 22 90 10
25 8 50 4 11 22 90 12
3 8 50 6 12 26 90 12
3.5 10 50 6 13 26 100 12
4 11 50 6 14 26 110 16
4.5 11 50 6 15 26 110 16
5 13 60 6 16 32 115 16
5.5 13 60 6
6 13 60 6 44#Z(mm) Dia. of Mill FEE(pm)
6.5 16 70 8 %##BZ Above LT Upto Tolerance
7 16 70 8 3 —14~—28
7.5 16 70 8 3 6 —20~—38
8 19 80 8 6 10 —25~—47
8.5 19 90 10 10 —32~—59
F444F Cutting Condition P.22 13



X's EIWIF JIN=Ib

IV r—IBmiE EDONMIICEE
Suitable for fiber optics component

@ J/\— VI TICHREFAERARTIND O FLEZDH,
Less burr

@ SiE - FHERMIHETHE,
High speed and High efficinecy milling.

® RELBEBMEI—T 1 I TREM.
Optimum micro grain carbide and coating.

4BE Performance

W EDEOHE: Burr B EFEDOHE  Wear
(mm) (um) | RVERRE | O-—FEE |
0.20 0.040
o 015 o 0.030
bj s
= 4 #
T 010 [ e £ 0.020
0.05 groroooeeeeceggpem— XsILTATN—IL 0.010 1=
0 1 1 1 O
0 5 10 15 20 XsIUU4 Rt (A)  ftbdt& (B)
FIHIE (m) aN—JL

IKR3IJL: g1mm

CIHIEE

* )R
VA H
ez )
TIHIR &

1 94.2m/min

(30,000min-1)

» 420mm/min
DRZ0.5mmENT
Bl

1 20m

EEIF3  Work Materials

FGEE/I\v T —I8kam. JEBIEIRI Y —8Bm  Fiber optics component (Optic package, Optic connector)

E—hYVO8B@  Heatsink

14



%R  Stocked Sizes
X'sZ)LIA J)I\—)L2WwHA

®%E : 1.5D . . . E‘B 2=
NACHI 2GEOKV X = ASQERR QY 7%
LIST 9366 847 (Unit) :mm
HE | IR |ETRE| £k Vv | €& 5HE NE |BTRE| &2F |[Jvo®| fE
Dia. of Mill |Length of Cut | Neck Length [Overall Length| Shank Dia. | Stock Dia. of Mill |Length of Cut | Neck Length (Overall Length| Shank Dia. | Stock
0.5 0.75 1.2 38 3 ( } 1.2 1.8 2.8 38 3 {
0.6 0.9 1.5 38 3 A 1.3 1.95 2.9 38 3 VAN
0.7 1.05 1.7 38 3 A 1.4 2.1 3.1 38 3 VAN
0.8 1.2 2 38 3 A 1.5 2.25 3.2 38 3 { ]
0.9 1.35 2.2 38 3 A 2 3 4 38 S [ J
1 1.5 25 38 3 [ ) 25 3.75 4.7 38 3 ( J
1.1 1.65 2.6 38 3 A 3 4.5 = 38 3 [ J
SEFFRE 1 0~—0.015mm @@ FEER. A SFEE
OXEK : 2.5DH
NACHI 2GEOKV X
LIST 9366 g7 (Unit) :mm
12 AR |EHTRS | &R (v IR #E 12 AR |ETRE | &R |Yv IR #HE
Dia. of Mill |Length of Cut | Neck Length [Overall Length| Shank Dia. | Stock Dia. of Mill |Length of Cut | Neck Length [Overall Length| Shank Dia. | Stock
0.5 1.25 1.7 38 3 [ ) 1.2 3 4 38 3 o
0.6 1.5 2.1 38 3 A 1.3 3.25 4.2 38 3 A
0.7 1.75 2.4 38 3 A 1.4 3.5 4.5 38 3 A
0.8 2 2.8 38 3 VAN 1.5 3.75 4.7 38 3 (]
0.9 2.25 3.1 39 3 A 2 o) 6 38 3 [ J
1 2.5 3.5 38 3 ( } 25 6.25 7.2 38 3 { ]
1.1 2.75 3.7 38 3 A 3 7.5 — 38 3 [ J
HEHFRE 1 0~—0.015mm @ :FEER. A FEFEE
X'sZ)LIA JI\—=)LAKA
OXE : 15D/ . AR in
NACHI 4GEOKV X — ’ Ll
LIST 9368 £ (Unit) :mm
SE Ik |BFRSE| &k |Dv o8| #HE Sz IRk |BFRS| £k |Jv 78| #EE
Dia. of Mill |Length of Cut| Neck Length |Overall Length| Shank Dia. | Stock Dia. of Mill |Length of Cut | Neck Length |Overall Length| Shank Dia. | Stock
1 1.5 25 38 g ([} 1.5 2.25 3.2 38 3 { ]
1.1 1.65 2.6 38 3 A 2 3 4 38 3 [ J
1.2 1.8 2.8 38 3 [ 25 3.75 4.7 38 ) [ J
1.3 1.95 2.9 38 3 VaN 3 4.5 = 38 3 [ J
14 | 21 3.1 38 3 2 SMERFEE 1 0~—0.015mm @ MR, A AR
O¥E : 2.5DHA
NACHI 4GEOKV X
LIST 9368 847 (Unit) :mm
SHE AR |EFRE| &R |Vvo| #HE SHE AR |BFRS | &R |JvU8| #EE
Dia. of Mill [Length of Cut| Neck Length |Overall Length| Shank Dia. | Stock Dia. of Mill |Length of Cut | Neck Length |Overall Length| Shank Dia. | Stock
1 25 3.5 38 3 VAN 1.5 3.75 4.7 38 3 A
1.1 2.75 3.7 38 3 A 2 5) 6 38 3 VAN
1.2 3 4 38 3 A 25 6.25 7.2 38 3 A
1.3 3.25 4.2 38 3 A 3 7.5 — 38 3 A
14 8.5 45 38 8 = SVERFRE 1 0~—0015mm @ FEEE. A BiEEE

4% Cutting Condition

P.23
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X's EIVIFR—IL

VINER EVIN N EE Z iz
EERDFEE - SRELLFNICRE
Sharp and tough tooth
Very suitable for high efficiency, high precision finishing of molding dies

35K Features

. :J — 773*:)]1’1“*0
Sharp cutting edge.

v —TIEFEIVER

@ REBEERERZE R L—XICDEIFFVINTHEEZ R,
High precision form.

JZxR—=Ib KT
Geo Ball Conventional
Y
! “ IAR—I
0 *7 Geo Ball
4HE Performance
H SKD61 (51HRC) TO%8E Hl SKD11 (60HRC) TD4EE
(um) (/(;E)n(:
160 (FoELTEE)
:iz s 500 |
sk w« o k =
AR ISR B o
B 100 |- e e\ /
¥ # 800 X'sIITAR—IL
O B X's-mili Geo Ball
60 |NRRRNNNIISSI RS [ IR 200 |SENRENNY//ANNNNGNSNNNNSN: - I
Fillccccood  booooooooes
100 fo-foe W
- e
0 : 0 . . . . .
XsINTFR—IL {thft & 0 10 20 30 40 50 60
X's-mill Geo Ball Competitor
HIEIE (m)
tDEIskM4 Milling Condition EIEISR Milling Condition
I>K3IJ)L:R5 #HEls  : SKD61 I K3IJL:R5 #RHI#4  : SKD61
AR : 314m/min (51HRC) IHIEE 1 150m/min (60HRC)
(10,000min™")  tIHIEM I F7TO— (4,800min™") Pilmst : T77O—
%V EE :2,000mm/min HElIAEZE : BAAAINLT ®VIRE : 960mm/min
(0.1mm/X) YHEIE L :44m (0.1mm/X)
H1)A & :Aa=0.5mm PV A& : da=0.5mm
Pf=3mm Pf=0.5mm

EF%EI$2  Work Materials

% Carbon Steels

ATV U AR Stainless Steels

B, FLJ/\—R#  Aloy Steels, Pre-hardened Steels THEAGE. F5/EBE  Nickel Alloys, Titanium Alloys
AE. BEANH Hardened Steels

16

8% Castlrons



3i%3R  Stocked Sizes
X'sZ)VIFR—IL

NACHI 2GEOR [jR—)L#%

X's-mill Geo Ball Regular Shank

LIST 9340 A7 (Unit) :mm
F-NER] s NE [BTRE| 2R [VvioB& F—VER] 5B NE [BTRE| 2R [VriiR
Ball Radius | Dia. of Mill | Length of Cut | Neck Length | Overall Length | Shank Dia. Ball Radius | Dia. of Mill | Length of Cut | Neck Length | Overall Length | Shank Dia.
0.5 1 1.5 3 50 4 6.5 13 20 35 160 16
0.75 1.5 2.5 4 50 4 7 14 21 38 160 16
1 2 3 5 60 6 7.5 15 23 40 160 16
1.25 25 4 6 60 6 8 16 24 — 160 16
1.5 3 4.5 8 80 6 9 18 27 50 180 20
2 4 6 12 80 6 10 20 30 — 180 20
2.5 5 7.5 14 90 6 12,5 25 38 — 200 25
3 6 9 — 100 6 15 30 45 80 200 32
3.5 7 11 20 100 8
4 8 12 = 100 8 AR—JVE#Z(mm) Ball Radius FF&Z(p m) Tolerance
4.5 9 14 25 120 10 - £ K—IVHE
5 10 15 — 120 10 &ElZ Above|| KR Upita Dia?{:féMill -jl;all ;x[;j.-f
5.56 11 17 30 120 12 8 0~—30 +10
12 18 — 120 12 8 0~—40 -

X'sZWIAR=IV OV TIv2 T

X's-mill Geo Ball Long Shank

— B0

NACHI 2GEOLSR A —

LIST 9342 &7 (Unit) :mm
F—IVER | SR AR |ETERS 2R (Vv o8 RV | HHE IR |EATERS 2R | Vv I8
Ball Radius | Dia. of Mill | Length of Cut | Neck Length | Overall Length | Shank Dia. Ball Radius | Dia. of Mill | Length of Cut | Neck Length | Overall Length | Shank Dia.

0.5 1 1.5 6 80 4 9 18 27 65 230 20
1 2 3 10 90 6 10 20 30 = 230 20
1.5 3 4.5 12 120 6 12.5 25 38 = 230 25
2 4 6 15 120 6 15 30 45 100 230 32
2.5 5 7.5 20 140 6
3 6 9 = 160 6
3.5 7 11 25 160 8
4 8 12 = 180 8 F—JV¥#E(mm) Ball Radius #&#(u m) Tolerance
5 10 15 — 200 10 - 1 R—JLE
6 12 18 — 200 12 ZMl2 Above | KUF Upto Dias.’{fMiu 1I;all ;x[;;'.:f
7 14 21 50 230 16 8 0~—30 410
8 16 24 = 230 16 8 0~—40

X'sZE)WIHAR=IV NIV ILRYD X's-mill Geo Ball Pencil Neck

N - 1,

NACHI 2GEOPNR [R—JL3&|x [EEEm] # —

LIST 9344 &£ (Unit) :mm
F—IVER | SR AR | ERNER| £&RE |V RV | HHE NE | EBEH| &K |y R
Ball Radius | Dia. of Mill | Length of Cut | Neck Angle on Side | Overall Length | Shank Dia. Ball Radius | Dia. of Mill | Length of Cut | Neck Angle on Side | Overall Length | Shank Dia.

0.5 1 25 1°30° 70 6 4 8 14 1°30° 120 10
0.5 1 25 3 80 6 4 8 14 3° 100 10
0.5 1 25 5 60 6 5 10 18 1°30° 130 12
1 2 5 1°30° 70 6 5 10 18 3’ 110 12
1 2 5 3’ 80 6 6 12 22 1°30° 160 16
1 2 5 5° 60 6 6 12 22 3° 140 16
1.5 3 8 1°30° 90 6 EEBEAGARERECANTS, 173015, 33, 55
1.5 3 8 3 70 6
2 4 8 1°30° 90 6
2 4 8 3 70 6 AR—JV¥$Z(mm) Ball Radius #F&Z(p m) Tolerance
2.5 5} 10 1°30° 110 8 - =L
25 5 10 3° 90 8 %82 Above| KT Upto Dias.ltjf%Mill -Eall é{a;ﬁs%
3 6 12 1030 110 8 8 0~—30 410
3 6 12 3 90 8 8 0~—40

14|54 Cutting Condition P.24
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X's EWWIF I470MR—=I

MULLWFEILER - BREY v VI DRATCEREINNTIZXIR
R AN L C Bl

Newly designed tough chisel and adopted shank diameter of 6mm
Very suitable for precision and fine milling

Y5 Features

@ fliEDFVERIREH LWLWFEIVRZKDIRA TERENLZXRER,

High precision milling is realized by newly designed flute and new chisel.

@ Vv VIREEFEEMMTZEDREES umICELEF. FvyvFrIFORVEEZXEICH L.
The shank is finished in 5 um tolerance.

l SKD61 (51HRC) #4T®DRO. 1 D%EE

l SKD61 (51HRC) #TDRO.504EE (O TRy D)

(um)
100
FEILER
80 [------------ REZZ oo
= 3
E ool ulmm
]
% Z
E 40— | T L
(wear) Z
S B
20 £
B
0
XsIVYF v JaR-hOs G2y Y fthtt &
X's-mill Geo Microball Long Neck Competitor

18

X'sITF v17aAKR—IL
X's-mill Geo Microball

e d

Competitor

UIEIESES

I K3

CIHIEE
* ) EE

A4
L1

SIEIZR
I K3
YIHIE®RE
* V) RE
=l

L1z
hN TR

Milling Condition

: RO.1

: 25m/min
(40,000min™)

: 160mm/min
(0.002mm/H)

1 SKD61 (51HRC)

rI7JOo—

Milling Condition

ROSACT Ry T

. 75m/min
(24,000min™")

1 240mm/min
(0.005mm/%)

: SKD61 (51HRC)

I JAa—

T EEIRFRE

BE Performance

0.05mm

0.1mm



X's-mill Geo Microball

l SKD61 (51HRC) #4TDR1.50D1%8E

tIHIZH  Milling Condition

I>K3IJ) :R15
YIEEE @ 179m/min

(19,000min™) »’
= V)RE : 2,600mm/min / ‘
(0.068mm/X) “’

£
(um) . §
P R EAt 5 SKD6] (51HRC) =
PElmst I 7Io-—
100 T IIERR @ EkE4ERRE20%
i) 0.15mm
% 50 [ T e
. I
0
X'sIWTF w4 aFK—Ib bt
X's-mill Geo Microball Competitor

&R Stocked Sizes
XsZ)IIF a4 o0/R—Ib X's-mill Geo Microball

_ ’ fQLna
GEOMR D)
LIST 9332 847 (Unit) :mm
R—ILHE| S AR |BTRS| £ |Yv 98 R—JLER| SR IR |BTEE| &£ (Vv 978
Ball Radius | Dia. of Mill | Length of Cut | Neck Length | Overall Length | Shank Dia. Ball Radius | Dia. of Mill | Length of Cut | Neck Length | Overall Length | Shank Dia.
0.1 0.2 0.2 = 50 6 1.0 2 2 5 50 6
0.15 0.3 0.3 — 50 6 1.25 2.5 2.5 5 50 6
0.2 0.4 0.4 = 50 6 1.5 3 3 6 50 6
0.25 0.5 0.5 1.5 50 6 1.75 3.5 3.5 6 50 6
0.3 0.6 0.6 1.8 50 6 2.0 4 4 6 50 6
0.4 0.8 0.8 2.4 50 6
0.5 1 1 2.5 50 6
0.6 1.2 1.2 3 50 6 R—JL¥4Z(mm) Ball Radius Fr&Z(p m) Tolerance
0.7 1.4 1.4 3.5 50 6 - % R—IvH
0.75 15 15 38 50 6 %#@32 Above| LT Upto Dia?t:féMill -Eall :il;:iﬁsé
0.8 1.6 1.6 4 50 6 0.2 0~—15 0~5
0.9 1.8 1.8 4.5 50 6 0.2 2.0 +10
X'sZIWIF a4 oam—=Ib OvIizxvo X's-mill Geo Microball Long Neck
’ favna
GEOMLNR —
LIST 9334 B{7 (Unit) :mm
R—LEE| S AR | BTRE| £ (Vv I8 R—JVER| S AR | HTRE| £&k |+ I8
Ball Radius | Dia. of Mill | Length of Cut | Neck Length | Overall Length | Shank Dia. Ball Radius | Dia. of Mill | Length of Cut | Neck Length | Overall Length | Shank Dia.
0.25 0.5 0.5 2.5 60 6 1.25 2.5 2.5 12.5 60 6
0.3 0.6 0.6 3 60 6 1.5 3 3 15 70 6
0.4 0.8 0.8 4 60 6 1.75 3.5 3.5 17.5 70 6
0.5 1 1 5 60 6 2.0 4 4 20 70 6
0.6 1.2 1.2 6 60 6
0.7 1.4 1.4 7 60 6
0.75 1.5 1.5 7.5 60 6
0.8 1.6 1.6 8 60 6 #FE#%(p m) Tolerance
0.9 1.8 1.8 9 60 6 $44% Dia. of Mill A —JV 4 Ball Radius
1.0 2 2 10 60 6 0~—15 +10

J4I%4 Cutiing Condition P25 19
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X'sZ)VIF X's-mill Geo
WHElE TR ik E&M. TLN—N A AN B MEAEE. FI 68
Work Material Carbon Steels,Cast Alloy Steels, Tempered Steels A7 L X Nickel Alloys,
e Irons SS-,S-C,FC- | Pre-hardened Steels Hardened Steels Stainless Steels Titanium Alloys
LIS (150~250HB) (25~35HRC) (40~50HRC) (20~45HRC)
Milling Condition
—— ElE# | XYURE | B&EH | XVURE | BEH | XURE | BEH | XUERE | BEH | XUERE
51%(mm) Rotation | Feed | Rotation | Feed | Rotation | Feed | Rotation Feed | Rotation | Feed
Dia. of Mill min™ mm/min min™' mm/min min™ mm/min min™' mm/min min™ mm/min
2 9000 720 6000 430 4000 320 5500 320 2600 120
4 6600 800 4500 450 3000 380 4000 320 2000 120
6 4800 960 3000 480 2500 380 3000 480 1200 120
8 3600 1000 2200 610 2000 400 2000 520 1000 140
10 2800 1000 1800 610 1500 400 1700 550 800 160
12 2400 950 1500 550 1200 380 1500 500 700 140
14 2200 880 1300 490 1000 360 1200 430 600 130
16 1800 650 1100 420 800 300 1000 360 500 120
18 1600 580 1000 360 750 270 900 340 450 110
20 1400 500 900 330 700 250 820 300 400 100
EARAGLE da 1.5D
=
Depth of Cut ar 0.1D 0.05D 0.1D 0.05D
H 1D 0.2D 0.3D 0.2D
XsEWIF ZF147 I X's-mill Geo Medium
HWHEIE xR ek AEM. TLN—F 4R AE - BRANE _ M#EE. FH 48
Work Material Carbon Steels,Cast Alloy Steels, Tempered Steels 27 LA Nickel Alloys,
T s Irons SS-,S-C,FC- | Pre-hardened Steels Hardened Steels Stainless Steels Titanium Alloys
eSS (150~250HB) (25~35HRC) (40~50HRC) (20~45HRC)
Milling Condition
— EE | XVUERE | BEEH | XURE | BEE#H | XUEE | @HER | XUERE | BEH | XUEE
54Z(mm) Rotation | Feed | Rotation | Feed | Rotation | Feed | Rotation Feed | Rotation | Feed
Dia. of Mill min™ mm/min min™ mm/min min~ mm/min min™ mm/min min~ mm/min
2 9000 570 6000 340 4000 250 5500 250 2600 95
4 6600 640 4500 360 3000 300 4000 250 2000 95
6 4800 770 3000 380 2500 300 3000 380 1200 95
8 3600 800 2200 480 2000 320 2000 420 1000 110
10 2800 800 1800 480 1500 320 1700 440 800 130
12 2400 760 1500 440 1200 300 1500 400 700 110
14 2200 700 1300 390 1000 290 1200 340 600 100
16 1800 520 1100 330 800 240 1000 290 500 95
20 1400 400 900 260 700 200 820 240 400 80
AL da 1.5D
i =
Depth of Cut ar 0.1D 0.05D 0.1D 0.05D
H 1D 0.2D 0.3D 0.2D
1. REUIHIEIZITS e BIEO RV W (FEMBTE0Z #28) ZHERL T IEE L), N . W
227 VU AAOBNTOBE. BEEMIEROBOE0%, EOREERDBEDA0%ICLTZE N, EUHIDBE RIETEIOHE
30— POMIRIC KDIRE) O BB DR T B & (F RRTHU THIMIEHEZEBLTIRE L, |
42T VU WHER. FYVERENT T HEEYITYNTMILTREL, '\T/\
1. Use highly rigid machining center(BT50). i
2. In grooving stainless steels, reduce the rotation by 60% and the feed by 40%.
3. Adjust milling condition when an unusual vibration, different sound occur by cutting.
4. Use water soluble oil in milling Stainless Steels, Nickel Alloys and Titanium Alloys.
| § |
I T
07, zn
D ar




X'sZEIIF Yv—T1—F 28H

X's-mill Geo Sharp Corner Two Flutes

HHIEL RIREH . % A&, TLN—N 40 AE -BANH ML FI &
Work Material Carbon Steels,Cast Alloy Steels, Tempered Steels AT LA Nickel Alloys,
0 Irons SS-,S-C,FC- | Pre-hardened Steels Hardened Steels Stainless Steels Titanium Alloys
YIRS (150~250HB) (25~35HRC) (40~50HRC) (20~45HRC)
Milling Condition
— FEEEH | XWUERE | BE#H | XURE | HEH | XURE | BERH | XYRERE | BEH | XURE
% #Z(mm) Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Dia. of Mill min™' mm/min min™' mm/min min™ mm/min min™ mm/min min™' mm/min
0.2 32000 130 32000 120 32000 100 32000 90 19000 30
0.3 32000 190 32000 170 24000 120 29000 120 14000 30
0.4 32000 260 29000 210 18000 120 21000 120 11000 30
0.5 29000 290 23000 210 14000 110 17000 120 8600 30
0.6 27000 320 21000 230 13000 120 16000 130 8000 40
0.8 20000 320 16000 230 10000 130 12000 130 6000 40
1.0 16000 320 13000 230 8000 130 10000 140 4800 40
1.5 11000 330 8500 230 5300 130 6400 130 3200 40
2.0 8800 350 7000 250 4400 140 5300 150 2600 40
3.0 8000 480 6400 350 4000 190 4800 200 2400 60
IR I - - 1D
D%f,:‘ﬂﬁ%ﬁ ar 0.05D (D<1) 01D (D=1) 0.05D 0.05D (D<1) 0.1D (D=1)
H 0.3D (D<1) 0.5D (D=1) 0.2D 0.3D ‘ 0.1D
1.CEROERORE AN EETHEIREIGELEVSEE. BEEERCTEREEV, ENTOES BIEMT OB

2ATVUZAHDBNIDEE. EEmMIFROMEDE0%. &EDREZRDBEDA0%IC LTS,

B.T—IPEMICKDIREICEENRET DL, WRICHU THHIRGZEEL T EE L,
1.When using low speed machines, use the maximum speed and adjust the feed rate.

2.In grooving stainless steels, reduce the rotation by 60% and the feed by 40%.

3.Adjust milling condition when an unusual vibration, different sound occur by cutting.

Y

D ar
X'sZ)Ix OQvIdo v X's-mill Geo Long Shank
HEIE . R . Bk A&M.TLN— 80 RS- BEANE _ H#EE£. FI 68
Work Material Carbon Steels,Cast Alloy Steels, Tempered Steels AT LA Nickel Alloys,
e Irons SS-,S-C,FC- | Pre-hardened Steels Hardened Steels Stainless Steels Titanium Alloys
LIES (150~250HB) (25~35HRC) (40~50HRC) (20~45HRC)
Milling Condition

EEE— FE#H | XUERE | BEH | XURE | EER | XURE | BEH | XURE | AR | XURE

4442 (mm) Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Dia. of Mill min~* mm/min min™ mm/min min™ mm/min min~ mm/min min™ mm/min

3 8500 520 5500 300 3800 260 5000 220 2500 80

4 6600 560 4500 320 3000 270 4000 220 2000 80

6 4800 670 3000 340 2500 270 3000 340 1200 80

8 3600 700 2200 430 2000 280 2000 360 1000 100

10 2800 700 1800 430 1500 280 1700 390 800 110

12 2400 670 1500 390 1200 270 1500 350 700 100

16 1800 460 1100 290 800 210 1000 250 500 80

20 1400 350 900 230 700 180 820 210 400 70

EATALE o 120
’ =
Depth of Cut ar 0.1D 0.05D 0.1D 0.05D
H 0.5D 0.1D 0.2D 0.1D
1 REUTAIBIETS 7ot BIE DB (EMBTE07%H#E) ZERAL TS, %t]]iéiu DHE HETEIDEE

2. AT VU ZAHDENIOHE. BERHIFRDIEDE0%. EDEREZERDBEDA0%ICLTLIIEE L,
37— PEMICKDIRENCREDRE T DEEF RRITIHU THHIRMZEEL T LEE L,
4T VUM MAEE. FYV/ERZNLTHEIFVTYNTMILTLIEE L,

1. Use highly rigid machining center(BT50).
2. In grooving stainless steels, reduce the rotation by 60% and the feed by 40%.

3. Adjust milling condition when an unusual vibration, different sound occur by cutting.
4. Use water soluble oil in milling Stainless Steels, Nickel Alloys and Titanium Alloys.

Aa

ar
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X'sZ)IVy7F AOv b+

fAIEMNT. &L Side-milling & grooving

X's-mill Geo SLOT

HWHElE TR ik A&, TLN—N AT AN MEAEE. FI 68
Work Material Carbon Steels,Cast Alloy Steels, Tempered Steels AT LA Nickel Alloys,
Y Irons SS-,S-C,FC- | Pre-hardened Steels Hardened Steels Stainless Steels Titanium Alloys
LIESE (150~250HB) (25~35HRC) (40~50HRC) (20~45HRC)
Milling Condition
—— ElE# | XVURE | BEEH | XWURE | BEH | XURE | BER | XURE | BEH | XURE
51%(mm) Rotation | Feed | Rotation | Feed | Rotation | Feed | Rotation Feed | Rotation | Feed
Dia. of Mill min™ mm/min min™' mm/min min™ mm/min min™' mm/min min™ mm/min
2 9000 540 6000 320 4000 240 5500 240 2600 90
4 6600 600 4500 340 3000 280 4000 240 2000 90
6 4800 720 3000 360 2500 280 3000 360 1200 90
8 3600 750 2200 460 2000 300 2000 390 1000 100
10 2800 750 1800 460 1500 300 1700 410 800 120
12 2400 710 1500 410 1200 280 1500 380 700 100
14 2200 660 1300 370 1000 270 1200 320 600 95
16 1800 490 1100 320 800 230 1000 270 500 90
AL S da 1.5D
i==h
Depth of Cut ar 0.1D 0.05D 0.1D 0.05D
H 1D 0.2D 0.3D 0.2D
1. RELIAIEIETS 125, BEOR LM (EMBTS0%H#T) #EAL T2, o .
227 VU ZEOBNTOBE. BERMIEROBOE0%, EOREERDBEDA0%ICLTZE . BUHIDEZE RIETEIOHBE
30— OMIIC KDIRE) OB ENFE T B & (F RRTHU THIMIRBEEBLTIRE L, ]
42T VU WHER. FYVEREMTTHEERYTYNTMILTREEL, ‘ !
1. Use highly rigid machining center(BT50). ‘
2. In grooving stainless steels, reduce the rotation by 60% and the feed by 40%. ‘ \
3. Adjust milling condition when an unusual vibration, different sound occur by cutting. ! i
4. Use water soluble oil in milling Stainless Steels, Nickel Alloys and Titanium Alloys. ‘ ‘
: ®
7 =
00 7
D ar
RUUZIMI Slotting
WHI R Bk E&M. SUN—F 3R AE - BEANR _ MHAEE.FL A&
Work Material Carbon Steels,Cast Alloy Steels, Tempered Steels 2T LA Nickel Alloys,
R Irons SS-,S-C,FC- | Pre-hardened Steels Hardened Steels Stainless Steels Titanium Alloys
eSS (150~250HB) (25~35HRC) (40~50HRC) (20~45HRC)
Milling Condition
—— BlEs% | KUV | BE#H | FULEY | BE#H | FULRY | BEE | FULEY | BEH | KUV
51+Z(mm) Rotation |Drilling Feed | Rotation |Drilling Feed | Rotation |Drilling Feed | Rotation | Drilling Feed| Rotation |Drilling Feed
Dia. of Mill min™ mm/min min™' mm/min min™ mm/min min™' mm/min min™ mm/min
2 9000 150 6000 100 4000 60 5500 60 2600 20
4 6600 250 4500 170 3000 80 4000 110 2000 40
6 4800 300 3000 200 2500 110 3000 120 1200 40
8 3600 300 2200 200 2000 120 2000 120 1000 50
10 2800 300 1800 200 1500 120 1700 130 800 50
12 2400 300 1500 200 1200 120 1500 130 700 50
14 2200 250 1300 150 1000 80 1200 100 600 40
16 1800 200 1100 120 800 60 1000 80 500 30

1. ZEUIATHIZT Sz 8. BIEDBL W (ZBMBTE0%ZH#EEE) Z AL TIEE L,

2.9 —IPEICKDIREICREDNRET BET X ARRICHU THIHIRGZEEEL TS L,
ATV ME#ESR. FIVAREMNT T BB KBETHERRIZRHLIEHSEIEIL T RE V. ZOMORHEIMZINT I 3BEERS A (T770—) TTEALIEEW.
A4RFT VUM MAEE. FYVERZNLTBBEEUIYNTMILTEE L,
1. Use highly rigid machining center(BT50).
2. Adjust milling condition when an unusual vibration, different sound occur by cutting.
3. Use water soluble cutting oil in case of Stainless Steels, Nickel Alloys and Titanium Alloys, and use in dry-process(airblow) in other work material(steels).
4. Use water soluble oil in milling Stainless Steels, Nickel Alloys and Titanium Alloys.




Standard Milling Condition

X'sZ)LIA N

BUEIDZES  Grooving

GDHLAAE UL
Milling ;éndltlon R?tﬁ%n ﬁFfe ;’%E ST OB
Dia. of Mill min™ mm/min |
0.5 44000 250
1.0 22000 300 \
15 19000 350
2.0 15000 400
2.5 9000 400
3.0 7500 400 IW‘ N
eIy 8% 05DLT 70
Depth of Cut D
RIELIEIDEZS  Side Milling
KL - N
Milling ;éndltlon R‘%‘éﬁ%ﬂ ﬁF)e iﬁ A
Dia. of Mill min~' mm/min .
0.5 44000 375 |
1.0 22000 450
1.5 19000 525 1
2.0 15000 600
2.5 9000 600 &
3.0 7500 600 y
HEEYNAAHE | 22 1D 7 4_
Depth of Cut | ar B4 0.02D a

1. SIHHE Z 45 LSO SEIHIL T EE L.

2. CERADEHMORSEEMNEEHIRGCELLZVEEE. REOEHRTTERLIZEEL.

3. T—UPERMICKDIREICEREDFRET D EER. WRICHUTYHIRGZZEL T IZE,
1. Use cutting oil.

2. When using low speed machines, use the maximum speed and adjust the feed rate.
3. Adjust milling condition when an unusual vibration, different sound occur by cutting.
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X'sZILIHR—=I

BERM Conventional Milling

X's-mill Geo Ball

WEE | RS | ARM-S28 | BES-TLA-KUE| Z5OLZEBESR | ;o BEANR
Work Material | Carbon Steels, Alloy Steels, Pre-hardened Steels | Stainless Steels
Hardened Steels | Hardened Steels
» Cast Irons SS- Mold Steels (30~38HRC) (38~45HRC) (45~55HRC) (55~60HRC)
VIEIE IS S-C,FC- SCM, SKD SKD, NAK SUS, SKD
Milling Condition
—— | Bl | xUEE | EER | XUERE | DEH | XUVEE | BER | XUERE | DB | XUEE | BER | RXUERE
F—IVER Rotation | Feed | Rotation | Feed | Rotation | Feed | Rotation| Feed | Rotation | Feed | Rotation | Feed
Ball Radius min™ mm/min min™' mm/min min™' mm/min min™ mm/min min™' mm/min min™' mm/min
R 0.5 32000 820 31000 620 25000 440 22000 330 19000 240 14000 130
R 1 16000 920 15000 680 13000 510 11000 380 9600 280 7200 160
R 2 8000 1000 7600 760 6400 560 5600 430 4800 310 3600 170
R 3 5300 1000 5100 770 4200 550 3700 420 3200 310 2400 170
R 5 3200 1000 3100 780 2500 550 2200 420 1900 300 1400 170
R 8 2000 920 1900 680 1600 510 1400 380 1200 280 900 160
R10 1600 820 1500 600 1300 460 1100 330 960 250 720 140
R15 1100 740 1000 530 850 390 700 280 640 220 480 120
YhA#E |da 0.05D(R<0.5) 0.1D(R=0.5) 0.05D
Depth of Cut | pf 0.2D 0.1D
=& High speed Milling
WEIE | RRE | ASM- S | BEETUN-KUE| RS RER | ;e W5 A L3R
Work Material | Carbon Steels, Alloy Steels, Pre-hardened Steels |  Stainless Steels
Hardened Steels | Hardened Steels
Cast Irons SS- Mold Steels (30~38HRC) (38~45HRC) (45~55HRC) (55~BOHRC)
ZEIEST S-C,FC- SCM,SKD SKD, NAK SUS, SKD
Milling Condition
| EEH | XUERE | EEH | XURE | BEH | XUERE | BEH | XUERE | BEEH | XUEE | BEH | XUEE
R—IVEE Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Ball Radius min™ mm/min min™ mm/min min™ mm/min min™ mm/min min™ mm/min min™ mm/min
R 0.5 60000 3600 60000 3600 60000 3000 60000 3000 60000 2400 48000 1900
R 1 51000 5100 48000 4800 40000 3200 37000 3000 35000 2100 24000 1400
R 2 25000 5000 24000 4800 20000 3200 18000 2500 18000 2200 12000 1400
R 3 17000 4100 16000 3800 13000 2900 12000 2200 12000 1900 8000 1300
R 5 10200 3100 9600 2500 8000 1900 7300 1500 7000 1400 4800 960
R 8 6400 1900 6000 1800 5000 1200 4600 1000 4400 900 3000 600
R10 5100 1600 4800 1400 4000 1000 3700 890 3500 700 2400 480
R15 3400 1100 3200 960 2700 650 2400 600 2300 460 1600 320
YhA#E |da 0.05D(R<0.5) 0.5mm(R=0.5)
Depth of Cut | pf 0.1D 0.05D

*D: IV RZ)LUAE Dia. of Mill R : R—JL3¥4Z Ball Radius
1RV VIWRY DIF EERFHED70%E LT REE L,
2.0VI9 VvV IRBRHUREICHUTRHGZEFTLLEE L,
3. CEADEMOREEERMDELETHIRMGSELEVESE. REEEHTTERLIEEL,
4.0 —JPEBICKDIREIPRENRET 2 EEF. WRICKH U THHIREZEEL T EL,
S5RAF VUV AMZENNT T DIHEFDIYRTIMILTLEE0,
1. When using Pencil Neck type endmills, reduce the feed speed by 70% of table values.

2. When using Long Shank type endmills, reduce milling condition according to it's over hang length.

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

4. Adjust milling condition when an unusual vibration, different sound occur by cutting.
5. Use water soluble oil in milling Stainless Steels.




X'sZ)IVIF I4 - 0O1R—)

BESRM Conventional Milling

X's-mill Geo Microball

Hl TTET2Y [T} g E 3 =~ e
ol —BEERE KA | ALH- S | BEE-TL\-E | ZFUEEEE | e AL
: b7 573 Rolled Steels, Alloy Steels, Pre-hardened Steels Stainless Steels
Material Hardened Steels | Hardened Steels
-~ Cast Irons CarbonSteels SS Mold Steels (30~38HRC) (38~45HRC) (45~55HRC) (55~60HRC)
fﬁ'lll%f* $S,5C SCM,SKD SKD, NAK SUS, SKD
illing
Condition | [Elé5%y |3V RE | EEEH |XVUEE| HEH XURE| OEH |XURE| BEEH |XURE| BEEH |XYVEE | D58 | XURE
K- || Rotation| Feed |Rotation| Feed |Rotation| Feed |Rotation| Feed |Rotation| Feed |Rotation| Feed |Rotation| Feed
BallRadius| Min™ | mm/min| min” |mm/min| min" |[mm/min| min? | mm/min| min® | mm/min| min® | mm/min| min”" | mm/min
RO.1 32000 320 | 32000 320 | 32000 320 | 32000 300 | 32000 250 | 32000 160 | 32000 125
R0.15 | 32000 480 | 32000 480 | 32000 480 | 32000 450 | 32000 375 | 32000 240 | 32000 190
R0.2 32000 600 | 32000 600 | 32000 600 | 32000 520 | 32000 500 | 32000 320 | 32000 255
R0.25 | 32000 750 | 32000 750 | 32000 650 | 32000 620 | 32000 600 | 32000 400 | 32000 320
R0.3 32000 900 | 32000 900 | 32000 750 | 32000 700 | 32000 640 | 32000 480 | 32000 380
R0.4 32000 | 1200 | 32000 | 1200 | 32000 | 1000 | 32000 920 | 32000 850 | 32000 640 | 25000 400
R0.5 32000 | 1500 | 32000 | 1500 | 32000 | 1250 | 32000 | 1150 | 32000 | 1000 | 32000 800 | 20000 400
R0.75 | 32000 | 2200 | 32000 | 2200 | 32000 | 1600 | 32000 | 1700 | 29500 | 1400 | 25500 950 | 13500 400
R1 32000 | 2900 | 32000 | 2900 | 28500 | 2100 | 25000 | 1800 | 22000 | 1400 | 19000 950 | 10000 400
R1.5 21000 | 2900 | 21000 | 2900 | 19000 | 2100 | 17000 | 1800 | 14500 | 1400 | 12500 950 6800 400
R2 16000 | 2900 | 16000 | 2900 | 14000 | 2100 | 12500 | 1800 | 11000 | 1400 9500 950 5000 400
gﬂﬁf aa 0.05D(R<0.5) 0.1D(R=0.5) 0.05D
ofegut Pf 0.2D 0.1D
=R High speed Milling
B " . ; . - i
M| _neng g gn | ARE-S(2E | BEAVA-8 | ASAGERES | e A
.. | Rolled Steels, Carbon Alloy Steels, Pre-hardened Steels Stainless Steels
Material Hardened Steels | Hardened Steels
= Steels, Cast Irons Mold Steels (30~38HRC) (38~45HRC) (45~55HRC) (55~60HRC)
%% $S, C, FC SCM,SKD SKD, NAK SUS, SKD
illing
Condition | [ElEz%y |BEVRE | B |XVEE | B&E XUERE| O&EH (XVURE| EEH XUEE| B | XYEE
#-)v4\| Rotation| Feed |Rotation| Feed |Rotation| Feed |Rotation| Feed |Rotation| Feed |Rotation| Feed
BallRadius| Min™ | mm/min | min® | mm/min| min”" | mm/min| min® | mmM/min| min® | mm/min| min™" | mm/min
RO.1 60000 600 | 60000 600 | 60000 560 | 60000 480 | 48000 240 | 48000 180
R0.15 | 60000 900 | 60000 900 | 60000 840 | 60000 700 | 48000 360 | 48000 280
R0.2 60000 | 1100 | 60000 | 1100 | 60000 | 1000 | 60000 940 | 48000 480 | 48000 380
R0.25 | 60000 | 1200 | 60000 | 1200 | 60000 | 1150 | 60000 | 1100 | 48000 600 | 48000 480
RO0.3 60000 | 1400 | 60000 | 1400 | 60000 | 1300 | 60000 | 1200 | 48000 720 | 48000 570
R0.4 60000 | 1900 | 60000 | 1900 | 60000 | 1700 | 60000 | 1600 | 48000 960 | 48000 750
R0.5 60000 | 2350 | 60000 | 2350 | 60000 | 2150 | 60000 | 1900 | 48000 | 1200 | 48000 950
R0.75 | 60000 | 3000 | 60000 | 3000 | 55000 | 2900 | 51000 | 2400 | 42500 | 1600 | 32000 950
R1 48000 | 4350 | 45000 | 3300 | 41500 | 2900 | 38000 | 2400 | 32000 | 1600 | 24000 950
R1.5 32000 | 4350 | 30000 | 3300 | 27500 | 2900 | 25000 | 2400 | 21000 | 1600 | 16000 950
R2 24000 | 4350 | 22000 | 3300 | 20500 | 2900 | 19000 | 2400 | 16000 | 1600 | 12000 950
gﬂi;t% aa 0.05D
of Gut | P! 0.1D

1.0V IEEDREZA40%E LTLEEL,

2. TEADHMOREEEMHEENHIRMASELEVESE. REEEHRTTRALEEL,

SARATFVVAZENTI Y PGV TIMIULTLEE L,
1. When using Long Neck Type, reduce the feed by 40% of table value.

2. When using low speed machines, use the maximum speed and adjust the feed rate.
3. Use water soluble oil in milling Stainless Steels.
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i SRR
4XSGEO12 AT Ll
X's ITH
— - .
oﬂ SCM440 2,000min .(75m/m|n) it J—
= | 600mm/min (0.075mm/¥) ) ) )
‘ 12 o 0 2 4 6 HIE (m)
- = - - Havld1. 5B E,
RS CAHREEE U FRELRFICE S £,
4XSGEO8 EINLT
X's JIWTH
o] 58400 1,800min” (45m/min) i
8 400mm/min (0.055mm/3) 1 1
N + oom L 10 20 ALK (m)
roA CHERDFA Ky 2EA 5
4XSGEO4.5 &ML X's ITA
3,500min™" (50m/min) Xs IV
P I SCS13 240mm/min (0.017mm/H) | 4yuts
N X
4.5 I bt ‘ ‘
™ . . 0 10 20 mIE(m)
kA 1 480min”' (7m/min) - et E. THERSE,
48mm/min (0.05mm/H)
4XSGEO14 @i T
X's
);I/ 2,200min™" (97m/min)
5 900mm/min (0.102mm/¥)
i X's IIVTF
0 FC250 fthit
I ARt BT g 1 1
14 1t R 10 20 {7154 1 (min)
I77A-— #- . ; . LEEJ‘ET:%)‘SJEZ;DDIE*F%OQT“"'@
& | X 1,080min™" (47m/min) il L XHRo
12i B 200mm/min (0.093mm/%)
7 | A
4XSGEO6 LUy YIHIE oM DREFEE
X's IVUF ;ﬁéég
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KB c RFCLATHRE L 2T A AR,
4XSGEO16XR3 X'sINTF VTR -
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MAFHIFETEENIAADRIA DT EE A IEmm

NI &t
#Hls=I kI 224 () o 8
V) A Shid 23
H]4) A% X
2GEOSC0.2 EIEMT s —
a—7 a-—FEFEE
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S (210HB) 42mm/min (0.001mmyrey) | &8 | X 01 mi
' fitgc | X 04mfiA ‘
0 25 50 PEFER (um)
i BRPEEIOV. MTERLAEICAL,

X's SIWIF A0v b

MAHIFETET)AADEAD T AR IEmm

T &4
#EHIFE T #EEIA4 SR El&xE (LIHERE) xR
E)EE
GEOSLT10 X's | KUY F+5&IT | 2,800min™ (88m/min)
)L’ KUY 3R)ERE
FIK 300mm/min (0.11mm/rev)
z c<\| . X's IS F
dls B TR ERE A8k
<4 750mm/min (0.089mm/%)) | ..
S55C
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EBNLERE @ b
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SS41
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Q
g NI RAE
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] — - a
X's EIoF JiIN—=b SIS TEE VA S OB O T E BT Emm
T4
HHIET HHIM X E455 (SDM1E ) % R
1) A & S
E)ERE
2GEOKV1 YIRS 2mEOEER
BIENT e s
a/N—Jb ZEEEFE
. BREEFE
- FEED 19,000min™ (60m/min) .
N
AT ER 150mm/min (0.004mm/3) L
} (187HB) | _1— 0 20 40 60 80 FEREE (um)
I77A— 1 AR IE3.7TMTHE, X'sIN U4 aN—ILIE
0.3 4mE THIL L 7= p ke nl B,
 XsIATUA AN— LIS ERBERORTIEATV S,
2GEOKV1 AIEmMNT és/\sib;f# gj;iuf;g%g@
@ -
- 15,000min™" (47m/min) fit @ B
SUS304 ’ o
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. — 0 50 100 FEFER (um)
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: BOTHRFLEREFH 5B,
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