50 Years KIORLOY

Past 50 years of challenge, Next 50 years of creativity.
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Korloy Endmills, New fechnology and technical know—how, the best qualified

ENDMILLS
for increasing productivity and machinability,
"
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F Code System

1 B E 2 040-050-

———O— OO O

Seties Type Endmill No. of Flutes Cutting Dia. Overall Length
o Series e Cutting Dia
I, IP, Z : Infinity-Max Endmill SSEA, AP : Aluminum Endmill

HR,P : High parformance-hiax Endmill IFSE, 8P  : Stainless Endmill
c : Copper-Max Endmill

D : Dia coated-Max Endmill

¥ : Variable Endmill

FM  :Feed-up Endmill

9 Typé F—

Notation OD{mm})
040 @4.0
060 5.0
380 28.0
100 @10.0
Flat type Ball type Radius type
F B R

e Endmill 6 QOverall Length

o No. of Flutes
L
2 Flutes ‘ 3 Flutes ‘

2 3
QOverall Length
Notation L{mm)
4 Flutes ‘ 6 Flutes ' 050 50
080 80
4 6 100 100

B

I_}"z
pow

% The above code systermn is not applied for 3SEA and ZSE.

P




Code System F

RO2 TOO - VOS5 N12 SO

7 8 9 10 11

Corner Radius Taper Angle Taper Length Neck Length Shank Diameter

o Corner Radius @ Neck Length

Corner Radius

Notation R{mm})
Ro2 ro.2
ROS ro5
Long Neck Taper Long Neck
R10 r.o
R15 rs
p=(mm) ; Neck Length T{8%) : Taper Angle
Long Neck Taper Long Neck
Notation {2{mm) Notation = [2+ Tip)
Taper Angle
o NO5 | 5 NOS10 | Se1e
Nos | 8 Nog1s | 8+1.5°
N1 | 10 N1020 | 1042
N1z | 12 Nizes | 12+25°
T(87) : Taper Angle
Taper Angle
Notation : T(@°) m Shank Diameter
T10 | 10 . " : 8
115 | 1.5°
T20 | 2

e Taper Length

Shank Diameter

Motation | Gd{mmy)
Taper Length 806 | 06
MNotation : ¢{mm) 508 | 08
V05 | 5 S10 | 010
vio | 10 812 | 012
V15 | 15 516 | o018

5

Fran

[

% This code system is also for special endmills.
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F KORLOY Endmills

Siz Workpiece
1Z8
: , No. M H
Type | Shape | Designation | Substrate Figure Coated| Used | of % ¢ B & B|POSC
Mo win |mex| & & 5 B B2 E
& © B § F
HPBE2000 | PU203 | e | o | MO0 | 5 sl 6l © 0 O M
High harcness " -
Ball .
Hah speed P
HPBE2000T | PC203F O |ignaaess| 2 | 1| 12 @ © o © m
HPRE2000 | POODSF | eecgmmmmme—= |0 | 9™ | , |5 |2 |@ © o O Fi2
E High hardness 7 £
-
| HPRE4000 | PC203F | smmmgfee————x | © |, naess| 4 | 2 [ 18 e @ a ©@| F12
Radius : -
Hgh speed : ,
e——| ;
HPRE2000T | PC203F o | ihahess 2 (2 (2|0 (@) o ©| Fiz2
HPRE4000T | PC203F | s | o | MO | 4 | 5 | 51l © 0 O Fi2
High hardness =
@ Ball | PBE2000 PC303S | (mm——— | O | MO0 |, |65 g5 g © o ©| Fis
= High hardness : ;
E
2
51]
= Radius| PRE4000 PC210U NSy o High hardness 4 2|12 |e (@) o @ A7
T . )
2 | Flat | VFE4D00 PC215F | a0 | O | General | 4 (25|16 @ C © O 0| Fzo
==
IBE2000 PC220 Ee=———= | O | General | 2 |1 |20]|@ c O O © F31
Ball B
IBE4000 PC220 | (el | O | General | 2 | 3 |20|©@ © 0 © © Fat
Long © o
Bal | |BE2000 PC220 | e————=—=== | O | General | 2 | 3 (20 |© C O @ Faz
o} cC 0@ o
Ball IBE2000-T | PC220 General | 2 | 3 | 16 [© (@) s
IFE2000 PC220 E O | General [ 2|1 |20|© c o @ © F26
< Flat | IFE3000 PO | —— | O | General | 8 | 2 |16 |/@ C O @ O F26
2 = - BN
B IFE4000 PC220 | B —— O | General | 4 [25|20 |@ ¢ © @ © Fo7
IFE2000 P20 | P | O [ General | 2 [ 3 |20|@ ¢ © O © F28
Flat \
IFE4000 PC220 | e Sl | O | General | 4 [ 3 |20 |® ©c © @ © F28
Taper i F2o
Flat | IFE2000-T | PC220 G O | Ceneral | 2 | 3 |16|® ©c 0 @ o -
IRE2000 PC220 | (g | O | General | 2 [ 3 |20 @ © 0 © O F34
Radius =
REcoo | Po2e0 | BESESSS————= | O | Generd |4 |3 (20| C 00O O | Fos

€ BExcellent ¢ Good




KORLOY Endmills F

i Workpiece
. No. 128 M H
Type | Shape | Designation | Substrate Figure Used | of = 8 g. = | Pege
' fisleades |a 2 & 8 55 B(®
Min Max| § % § £ T
o BT S
Cast Iron
S — ' ©
BE2000 FAZ sl | 2|7 |2 [Bl 0 050 F
BE4000 TR~ ——————— Castion, | 4, 1 3 | |0 0 0 @ F41
Steel
Long | peonng B | com——————— Castion, | 5, | 3 |0 |0 0 0 @ F42
Ball Steel
Taper ﬁ Casl Iron, F42
G | BE2000-T FA2 - wen |2 | 3 | e e e =
— Cast iron,
FE2000 FA2 S —— v 2|/1(1®|00 00O F36
| Fat
=E Cast fron, S
| e | | - |9 |3 |2|6fco0e | me
Flat | FE4000 YRR S m—— Costion, | 4 |25 | =0 (8 0 @i Fa7
teel
FE2000 FAZ Ca;:eZ?“- 2c|ls|olo o oo o
Long -
Flat e — Gasl ilon ~
FE4000 FA2 ews— Stosl 4 |3 |20(0C 00O F38
Taper ; E Cast Iron, - F39
Flat FE2000-T FA2 atesl 23 |168|0 0 0 O Fig
ZFE2000 | PC315E | R — General (2 | 1 |[16|@ 0 ©® © F47
Flat
& ZFE4000 | PC3ISE | 4 e General | 4 | 1 |16]@ 0 & o F48
£ .
E ZsFE2000 | PC31SE | R — General (2 |1 |(12|/@ 0@ o | Fe
W | ghort
N | Flat
ZSFE4000 | PC315E | General [ 4 |1 |12|@ 0O © F49
Ball | zBE2000 | PC315E ——— General |2 [ 1 [12|@ 0 © o F30
IPFE2000 | PC320 | — General |2 [ 1 |20G 0 @ © F34
Flat =
IPFE4000 | PC320 L TN — General (4 |1 |20[@ 0 ® © F36
E IPLFE2000 | PC320 T — General |2 |1 |20|@ 6@ © F55
T | Long
w Flat
x pLrea | poso | === | o | cena |4 |1 |m|@ 0B o |z
IPBE2000 | PC320 | (i— General |2 |1 |20|@ 0 ©® o F58
Ball S =
e p—————— e N .

@ Excellent ©: Good




F KORLOY Endmills

Siz Workpiece
1Z8 =
: : No. M H
Type |Shape | Designation | Substrate Figure Coafed) Used | of ¢ B & B|PAge
Mo win |mex| & & 5 B B2 E
g © B ¥ §
Ball | PLBE2000 | PU320 O | General | 2 [ 1 |16 [0 C @ o F59
= : F61
& IPRE2000 | PC320 e | O | Genera |2 |1 |12|0 c © o] e
E Radius - —
E IPRE4000 PC320 = O | General | 4 | 2 | 12 @ c O o F64
X
IPLRE2000 | PC320 N | 0 | CGeneral [ 2 (3 (12| c® o FA2
IPLRE4000 | PC320 = O | General | 4 | 3 | 12 @ c O (0] Fe5
E Stndard| FME4000 | PCo03F | ElESSmm———=———= | O |Highspeed| 4 | 6 |12 |0 © © ©f Fes
w | Long | FMLE4000 | PC203F C——+--- % Highspeed| 4 | 6 | 12 | O © © ©| Fes
Eg Flat | MSE2000 | PCR1SF - | O | Highspeed| 2 |02 1 | © fo} @ ©| Fro
B .
=
Wl | Ball | MSBE2000 | PC2ISF | —i——] | O |Highspeed| 2 (02| 1 |06 © © o F7o
g,g
Egi Flat [IFsesooo | Pezto | EEINEE——— | - | 5 |9 |3 |20|0@ 0 © |Fm
T
@ Flat |sPFEsoco | Pcazs | PRy | - | STS | 4|1 |12|lo@ 0o © |
E
=
ul (LONG | op) raoon | POS2S | e | _ sts 4|1 |12]e®@ 0o © F76
% | Fat
= SSEAZ000 | /01 || e | | Aminum | 2 | 1| 20 |© o F78
£ PD3000 o] '
gg Flat
Eg Ho1 B ;
=E e —— 5 ;
2t SSEA3000 | ooooo i e | (o) | Amium | 3 | 2 | 16 |O © F78
o®©
& | san |sseenzo00| O | esmmm———==m | , |Aumim | 2 | 1 |20 |0 o F79
PD3000 3 { Gt { )
APFE2000 | HO5S ~ | Auminum | 2 | 25| 20 |© © F82
Flat - _—
APFE3000 | H05S - | Auminum | 3 | 25|20 |G () F82
E APLFE2000 | HO05S — | Auminum | 2 | 3 | 20 |© () F83
T | long [N
W | Flat 3
x APLFE3000 | HO05S - | Auminum | 3 | 3 | 20 |O © F83
Ball | APBE2000 | Ho58 — | Aluminum | 2 | 1 | 12 [O © Fa4
Reughing| APRE3000 Ho55 — | Aluminum | 3 | 4 | 25 | O © F84

€ BExcellent ¢ Good



KORLOY Endmills F

i Workpiece
. No. 128 M H
Type |Shape | Designation | Substrate Figure Coated| Used | of Ealinin 'g page
fiute | ytin | Max| & 2 g I
2 & B F ¥
s H ; = Coppat, ; ’ :
: e _—— i
Hlat | CFE2000 | PU210C O |copperatoy| 2 | V| 12 |© © 136
ey . | il
: Copper. :
Neck | CFNE2000 | PC210C e | © : 2 |05 4 [ : F36
Flat Coppet alloy ; o
Copper -
x Ball | CBE2000 | PC210C O loopperatoy] 2 | 12| 12 |8 © F37
5 Long
> | Neck | cBNE2000 | PC210C | e | 0 | OOPP | 5 05| 4 o Fa7
Ball Coppe! alioy =
: Copper, 2
Radius| CRE2000 | PC21oc | [ | O Copporatoy| 2 |20 2 [ o) Fas
Long o
Neck | CRNE2000 | PC210C | i m— (O COC‘""I‘:’I’O 2 (10| 4 [& © F38
Radius RRct 2Ky
Graphite,
Ball | DBE2000 ND3000 | (e | © apreris | 2|4 || B (@} Fa1
3 Graphite ia
Bl e | Moo el | © | aumnun | 2| 2| @ © Fo1
Radius| DRE20c0 | ND3ooo | [y | © Gapiile, | o | 4 [ g © Fa1
Aluminum i
= Nonferrous, .
& | Flat —
a Nonferrous, = &
o PDE2000 DP200 E ~ | ighspced 2 |50 12 (@] Fa3
ZSE200 e < — sl | 2| 14|00 [0 0 0 o Fo5
FCC Cast Iron, - 195
B FCC - —_— _ Cast iron,
Flat | ZSE400 PC22IF | — Steel 4 |14 |50 |0 o @ (o) Fa6
FCC Cast iron, :
= Z25E600 PC221F E - Steel 6 [84]50 |98 0 O = Fé6
E d : = =
2 Alumi
= ZSEA200 FCo E | | o |45 | o (o} Fo7
'g Copper
o FCC Cast iron,
e E = | s |2 || BRGSO B
Er | 25EL400 | oo aeer | 4| 18| %0 [ © (G EN O Fo8
Toor | DE——— RE e -
ZSEXL200 PCoo1F - o 2 |z20| 2|0 0 O O Fos
: rec Cast Iron, . !
Ball | zsBE200 | oo E = | Vgt | 2 [ 18|50 8 G (G O Fog

£ Excellent ©:Good




F Technical Information for H-Max
New PVD coating technology for anti-corrosion and wear resistance

H-Max

@ H-max can be used for pre-hardened steel and heat-treated steel
® H-max guarantees highly accurate machining (diameter and radius)
® New PVD coating technology improves anti-corrosion and wear resistance

HPBE

P Ultra fine grade for tougher edge and less chipping

| longer too life P Combinaticn of the new PVD coating and the
hardened anti corrosion substrate guarantees excellent

- Tolerance performance
Diameter : 0~-0.015 Radius : C~-0.0056

(») Application area (Ball. Radius type)

g 75

E H

E 60 { _+_—\

H-MAX |

§ i

ﬁ - ; : :
« Cutting speed ve(m/min)
3% by diameter

(») Test Result
H - Max
Competitor
= Joint mold core machining (STD11 HRC54~59)

- Workplece : STD11 HiC54~59 i —— ool ffe
- Cutting condition : vc =170(m/min), v:=800(mm/min) 100 = o 125% up

ap =02 ae=0.5, oil mist 75 = =
+ Tool : HPBE2080 PC203F 50 = =
+* Result : 130min cutting time (Roughing), long tool life, 25 = =

wear resistance, no chipping found 0 - -;;ax

Competitor




Technical Information for H-Max F

@ Recommended Cutting Condition (HPBE)

 Woikplecs NAK80, STD61 STD11, STS420 SKH
o {~ HRC 50) {HRC 50~60) {HRC 60~65)
R.P.M Feed Axial depth RP.M Feed Axial depth R.P.M Feed Axial depth
Dlamater[ﬂ}"\.\ n{min'} | vifmm/min) | ap(mm) n{min vi(mm/min) |  ap{mm) n{min'y  vimminin) | ap(mm)
1 40,000 4,800 0.08 40,000 3,360 0.05 40,000 3,160 0.04
2 40,000 5,760 0.1 40,000 4,800 0.10 24.000 2,280 007
3 40,000 7,200 013 32,000 4,620 0.12 16,000 1,020 0.08
4 32,000 5,928 015 24,000 1,920 0.13 12,000 1,440 010
5 21,000 5,040 0.20 10.000 2,000 0.20 8,000 1,020 0.1
B 16,000 3.840 0.30 12,000 2,160 0.20 6,000 540 0.1
10 13,000 3,120 .20 10,000 1,920 0.20 4,800 660 0.12
12 9.000 2,160 0.50 7.000 1,320 0.30 3,600 216 012
16 6,000 1.440 0.50 5,000 960 0.30 2,500 390 015

@ Recommended Cutting Condition (HPRE)

\, Workplece NAKSO, STD61 STD11, STS420 SKH
e (~ HRC 50) {HRC 50~50) {HRC 60~85)
RP.M Feed Axial depth RP.M Feed Axial depth R.P.M Feed Axial depth

DIameter[@}"-___t n{min) | vifmm/min} | ap(mm) n{min) | vfimm/min) |  ap{mm) n{min'y  vimm/min} | ap(mm)
1 40,000 720 0.10 40,000 450 0.03 32,000 300 0.02
2 40000 1,200 0.10 24.000 600 0.05 16,000 380 005
3 32,000 2,280 0.20 18,000 1,140 0.10 11,000 720 0.03
4 24,000 2,640 0.30 12,000 1,320 010 §,000 480 0.03
g 16,000 3,480 0.40 8,000 1,740 0.20 5,300 1,080 0.10
5 12,000 3,450 0.50 5,000 1,740 0.20 4,000 1,080 0.10
10 9,600 3.480 080 4,800 1,740 030 3,200 1,080 020
12 8.000 2.880 0.30 4,000 1,440 0.30 2,700 800 0.20
16 6,000 2,160 1.00 3,000 1,080 0.50 2,000 880 0.30
20 4,800 1,740 1.00 2,400 240 0.50 1,600 528 0.30

@ Cutting speed formulas (Ball Endmills)

» Efficient cutting speed Veff = x Deff x n/1000 (n=min™)

Gl e Slopeangles = 0°

» Efficient diameter Deff calculation formula : Deff:{a_}.:"ap(D—ap} x o) w=12 Slopeanglen = 7°
D-Ci{Tool diameter), Deff-Efficient diameter ¢-15  Slopeangleé = 15°

' o= Slopeangles = 30"

p Efficient cLtting speed formulas : When slope O is 0° Veff = x x Deff x n/1000 ®=217 8lopeangles - 45¢
Deff = Efficient, diameter Calculate Deff as ap with various ball endmills ®=23  Slopeanges - 60°

(*) Cutting speed formulas (Ball Endmills, Slope angle = 0°)

Ex) Diameter - 6mm, ap=0.3mm,
Deff=2.6mm, N=14,000{min""}
Slope angle 0° ; Velf = 113.7{m/min)
Slope angle 15° :
Wefl - 113.7 x 1.5 - 170.6{m/min)

5

Foran

i

Slope angle = 0°



F Technical Information for H-Max

@ Veft (efficient cutting speed) technical data as per depth and workpiece hardness (H-max, Ball Endmills)

Dimensicns HRC45~55 Efficient cutting speed by depth (z-step=ap)
Tool diameter| Ball R RPM e 01 (02|03 |04 05|06 |07 (08|09 1 |11 |12 |13 |14 |15
06 0.3 40,000 75 | 56 | 71 | 78 | 71 56
0.8 0.4 37,000 93 | 61 | 80 | &0 | 93 90 | &0 | 61
1 0.5 35,000 110 | 66 | 88 | 101 | 108 110 | 108 | 101 | 88 | €6
1.3 0.75 32,000 151 | 7 102 | 121 | 133 142 | 148 | 150 | 150 | 148 | 142 | 133 | 121 | 102 | 75 0
2 1 30,000 188 | 82 | 113 | 135 | 151 163 | 173 | 180 | 185 | 187 | 188 | 187 | 285 | 180 | 173 | 183
2.5 1.25 28,000 220 | 86 | 119 | 143 | 181 176 | 188 | 197 | 205 | 211 | 215 | 218 | 220 | 220 | 218 | 215
3 1.5 26,000 245 | 88 | 122 | 147 | 167 183 | 196 | 207 | 217 | 224 | 231 | 236 | 240 | 243 | 244 | 245
4 2 22000 276 | 86 | 120 | 146 | 166 183 | 187 | 210 | 221 | 231 | 239 | 247 | 258 | 259 | 254 | 268
5 25 20,000 314 | 88 | 123 | 149 | 170 188 | 204 | 218 | 230 | 241 | 251 | 260 | 268 | 275 | 282 | 288
8 3 18,000 338 | 87 | 122 | 143 | 169 187 | 203 | 218 | 231 | 242 | 253 | 262 | 271 | 279 | 287 | 284
7 35 15,000 330 | 78 | 110 | 134 | 153 170 | 185 | 198 | 210 | 221 | 231 | 240 | 249 | 256 | 264 | 271
8 4 13,500 339 | 75 | 106 | 129 | 148 184 | 179 | 192 | 203 | 214 | 224 | 234 | 242 | 250 | 258 | 265
g 4.5 12,000 339 | 71 | 100 | 122 | 140 155 | 169 | 182 | 103 | 203 | 213 | 222 | 231 | 238 | 246 | 253
10 5 11,000 345 | 69 7 118 | 135 151 | 184 | 178 | 187 | 198 | 207 | 216 | 224 | 232 | 240 | 247
11 5.5 10,000 345 | 86 | 92 | 113 | 120 144 | 157 | 16G | 179 | 189 | 199 | 207 | 215 | 223 | 230 | 237
12 6 8,200 347 | 63 | 89 | 108 | 124 139 | 151 | 162 | 173 | 183 | 192 | 200 | 208 | 215 | 223 | 228
13 6.5 8500 347 | 61 | 85 | 104 | 120 133 | 146 | 157 | 167 | 175 | 185 | 193 | 201 | 208 | 215 | 222
14 7 7.800 347 | 58 | 82 | 101 | 116 129 | 141 | 151 | 161 | 170 | 179 | 187 | 184 | 202 | 208 | 215
15 7.5 7.400 349 | 57 | 80 | 98 | 112 125 | 137 | 147 | 157 | 166 | 174 | 182 | 188 | 196 | 203 | 208
18 8 6,000 M7 | 55 | 77 | 94 | 108 121 | 132 | 142 | 151 | 160 | 188 | 175 | 183 | 189 | 196 | 202
17 8.5 8,500 37| 53 | 75 | 91 | 105 117 | 128 | 138 | 147 | 155 | 183 | 171 | 178 | 184 | 191 | 197
13 9 6,100 a45 | 51 | 72 | &8 | 102 113 | 124 | 133 | 142 | 150 | 158 | 165 | 172 | 178 | 185 | 181
19 85 5800 a46 | 50 | 71 | 88 | 88 111 | 121 | 130 | 139 | 147 | 155 | 162 | 168 | 175 | 181 | 187
20 10 5500 345 | 49 | 69 | 84 | 97 108 | 118 | 127 | 135 | 143 | 151 | 187 | 184 | 170 | 175 | 182
Dimensions HRC45~55 Efficient cutting speed by depth (z-step=ap)
Teol diameter| Ball R RPM e 01 (02|03 |04 05|06 |07 (08|09 1 [11|12|13 |14 |15
0.8 0.3 41,000 75| 96 | 71| 75 | F1 58
0.8 0.4 37,000 93 | 61 | 80 | 80 | 93 90 | &0 | 61
1 0.5 35,000 10 | 66 | 83 | 101 | 108 110 | 108 | 101 | 88 | 66
15 0.75 28,000 132 | 66 | 90 | 106 | 117 124 | 128 | 132 | 132 | 129 | 124 | 117 | 106 | 90 | 66
2 1 25,000 183 | 7 98 | 117 | 131 141 | 150 | 156 | 160 | 162 | 163 | 162 | 16C | 156 | 150 | 141
2.3 1.25 24,000 188 | 74 | 102 | 122 | 138 151 | 161 | 189 | 176 | 181 | 185 | 187 | 188 | 188 | 187 | 185
3 1.5 22,000 207 | 74 | 103 | 124 | 141 154 | 166 | 175 | 183 | 180 | 195 | 200 | 203 | 205 | 207 | 207
4 2 18,500 232 | 73 [ 101 | 122 | 139 154 | 166 | 177 | 186 | 194 | 201 | 208 | 213 | 218 | 222 | 225
5 2.5 16.500 258 | 73 | 102 | 123 | 141 155 | 168 | 180 | 180 | 199 | 207 | 215 | 221 | 227 | 233 | 237
] 3 15,000 283 | 72 | 101 | 123 | 141 156 | 170 | 181 | 192 | 202 | 211 | 219 | 226 | 233 | 239 | 245
7 35 15,000 330 | 78 | 110 | 134 | 153 170 | 185 | 198 | 210 | 221 | 231 | 240 | 248 | 256 | 264 | 271
8 4 12,000 301 | 67 | 94 | 115 | 131 146 | 159 | 170 | 181 | 190 | 199 | 208 | 215 | 222 | 220 | 235
g 4.5 10,850 301 | 63 | 8 | 108 | 124 138 | 150 | 161 | 171 | 181 | 189 | 197 | 205 | 212 | 218 | 224
10 5 9,600 301 | 30 | 8 | 103 | 118 131 | 143 | 154 | 184 | 173 | 181 | 189 | 196 | 203 | 209 | 215
11 5.5 8,700 300 | 57 | 80 | 98 | 113 125 | 136 | 147 | 156 | 185 | 173 | 180 | 187 | 194 | 200 | 206
12 B 8,000 301 | 55 | 77 | 94 | 108 120 | 131 | 141 | 150 | 159 | 167 | 174 | 181 | 187 | 194 | 199
13 5.5 7.373 301 | 53 | 74 | 90 | 104 116 | 126 | 136 | 145 | 153 | 160 | 168 | 174 | 181 | 187 | 192
14 7 6,800 299 | 50 | 71| 87 | MO 111 | 121 | 13C | 139 | 147 | 154 | 161 | 167 | 174 | 179 | 185
15 7.5 6,300 297 | 48 | 68 | 63 | 968 107 | 118 | 125 | 133 | 141 | 148 | 155 | 161 | 167 | 173 | 178
18 8 5800 206 | 47 | 66 | 80 | 93 103 | 113 | 121 | 129 | 137 | 144 | 150 | 156 | 162 | 168 | 173
17 8.5 5,600 200 | 48 | 84 | 79 | 91 101 | 110 | 119 | 127 | 134 | 141 | 147 | 153 | 159 | 184 | 170
13 9 5,300 300 | 45 | B3 | 77 | 88 98 | 108 | 116 | 123 | 131 | 137 | 144 | 149 | 155 | 180 | 166
o 19 9.5 5,000 208 | 43 | 61 | 74 | 88 95 | 104 | 112 | 120 | 127 | 133 | 139 | 145 | 151 | 156 | 161
& 20 10 4,700 295 | 42 | 59 | 72 | 83 92 | 101 | 108 | 118 | 122 | 129 | 135 | 14C | 146 | 151 | 155

i 0




H-Max F

HPBE2000 (Ball) / 2000L (Long Ball)

'HPBE2000T (Taper Ball)

G B @ Sulsirae OD | Tolerance |R Toleran
m 00.8~08 J---002 +C.00%
‘ » OF~[ME | 0~-0.025 +C.010

frnrr)
Designation R @D Bd 24 0 L M
HPBE 2006 0.3 04 5 12 4 &0
2008 24 08 5 1.5 4 50
Q 2010 a5 i 5 Z 4 50
2020 i 2 5 2 & &0
203D 15 3 5 4 2 a0
2040 2 1 3 £ 10 2]
2050 25 5 5 £ 12 a0
206D g 5 7 14 &0
2070 35 7 g a8 18 &0
2080 4 & ) g 16 &
209D 45 3 -0 10 21 &0
2100 & 10 0 11 22 &0
2110 55 11 £ 12 24 =]
2120 & 12 2 13 245 80
2140 % 14 ] 15 30 100
246D 8 16 8 17 34 100
HPBE 2060L 3 53 5 7 14 ar
2070L 5 7 ] a 15 a0
O 2080L 1 & ! G 18 100
2090L 45 9 A 10 0 1101
2100L 5 10 il ihl 22 100
HPBE 2010-T2-26 i 1 3 2 25 g5 1
2010-T4-16 a5 1 5 z 15 50 2
a 2020-T2-41 1 2 3 & 41 70 1
‘ 2020-T4-29 1 2 = 2 2 &0 2
203D-T2-51 15 3 3 4 31 g0 1
2030-T4-29 18 3 3 4 29 g0 2
2040-T2-61 2 4 3 °F a 80 1
204D-T4-34 2 4 5 £ 34 70 o
2060-T2-63 3 53 5 7 A% ar 1
2060-T4-35 3 g 5 7 35 90 2
208D-T2-67 4 & g 11 a7 100 1
2080-T4-39 4 B ) 1 23 100 2
2100-T2-69 5 10 0 13 63 120 1
2100-T4-41 s 10 0 13 4 120 o
2120-T2-71 6 12 3 15 71 120 1 r@@
2120-T4-43 B 12 3 15 43 130 2 [

&




F H-Max

HPRE2000 / 4000 (Radius)

L
H‘.f. | Subsiree oD Toletance R Toleranca
o ”@1 30 PC2E D0B~08 | 0~-002 | 0005
i @7-016 | 0~-2025 | +0010
{mm)
Designation @D @d 0y 0, L r
HPBE 2020-R0.5 2 5} 3 12 60 05
HPRE 4030-R0.5 3 ] 4 18 B0 0§
4040-R0.5 4 6 o 2 & us
‘ﬂ; 4060-R1.0 5 6 7 25 & 1
. 4080-R2.0 8 8 Q 31 80 2
4100-R2.0 10 10 11 a3 90 2
4120-R2.0 12 12 13 39 100 2
4160-R2.0 16 16 17 51 120 2
HPRE2000T / 4000T (Taper Radius)
Q @ & Subsrze 0D | Toleance | Tolerance
D0606 | D--002 | =0.005
m‘ o1016 | 0~-2025 | 0010
(mm)
Designation 20 ad i {2 L r o
HPRE 2020-R0.5-T4-13 2 3 2 13 70 05 2
0 2020-R0.5-T2-18 2 5 2 10 70 05 1
HPRE 4020-R0.5-T2-23 2 5 2 a3 70 05 1
4020-R0.5-T4-18 2 5 2 18 70 05 2
‘t@ 4030-R0.5-T2-24 3 5 4 24 90 05 1
. 4030-R0.5-T4-19 3 ] 4 13 80 05 2
4040-R0.5-T2-61 4 4, b 51 100 Uk 1
4040-R0.5-T4-34 4 g 5 34 70 05 2
4060-R1.0-T2-63 B “0 7 53 100 1 1
4060-R1.0-T4-36 £ ] 73 a5 70 1 2
4080-R2.0-T2-65 2 g g a5 10 2 1
4080-R2.0-T4-37 3 -2 g 37 an 2 2
4100-R2.0-T2-69 10 ‘L 11 83 10 2 1
4100-R2.0-T4-40 10 ‘L 11 43 100 2 2
4120-R2.0-T2-71 12 =0} 13 &l 110 2 1
4120-R2.0-T4-42 12 6 13 42 10 2 2
I«?. 4160-R2.0-T2-73 16 20 17 73 130 2 1
¥) 4160-R2.0-T4-45 18 20 17 45 130 2 2




Technical Information for H Endmill F

Endmill series for high speed machining for high hardened steel

H Endmill

® For cutting high hardened and heat-treated steel under HRC70
® New coating technology improves wear resistance

® A new shape improves machinability

® High speed and highly accurate machining available

() Features
r : . = New grade(PC202S, PC210U)
g stabllity - Ultra fine substrate and AITiSIN coating guarantee

excellent wear resistance

= Special edge treatment
- Special cutting edge design was applied for less chipping
and longer tool life

bef Aft ial ed
ore E;r::::.::m 2 = High accuracy with tolerance-h5

- High quality production system enables tolerance-h5
throughout the whole series.

(*) PBE Series (Ball) (») PRE Series (Radius)

: ; 2 19
Cutting load is \ =
dispersed \ ~ \ precision
.\\ _ er j]
S shape of ball H Endmill radius New shape of ccrner R Measurement result of
tolerance of corner R
= The S shape of ball disperses cutting loads u The new shape of comer R reduces cutting loads
m The talerance of ball R is under +0 005mm 1 The lolerance of carer R is under +0 005mm
= Workpiece D2(AISI) / X100CrMoV5 1(DIN)/ SKD11(JIS), HRCB0 . @.:Lg; 80— @ H Enamil i Competitr A 1 Comptior B
= Cutting conditions Diameter=08.0, n(min-")=4,000, vc(m/min)=100 7
vi{mm/min)=€00, fzimm/)=0.05 85 wwmww <
ap(mm:h&o] ae(mm)=0‘25' dry ’ 2 m\ . . : o o . cﬁmng
o ol d i, loads
= Tools FPRE4080-100-R05 0
15
- Special cutting edge design reduces cutting loads o Cuting tme(S)

and prolongs tool life.




F Technical Information for H Endmill
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(>) Recommended cutting conditions(PRE4000 Radius)

?':3"-. Vorkpiece Pre hardened steel Hardened steel High hardened steel
. (HRC35~45) (HRC45~55) (HRCS5~70)
-.,_Ccndmons__l R.P.M Feed R.P.M Feed R.P.M Feed
Diamefer(a}, n(min) vimm/min) n(min-") vi(mm/min) n(min-') vi{mm/min)
3 17,300 1,250 11,500 840 7.500 236
4 13,200 1,300 8.600 880 5600 268
5 12,500 1,500 8,800 1,000 5100 238
B 10,350 1,400 £.900 850 4.200 280
2 7,800 1,350 5,200 900 3.200 254
10 8,150 1,260 4,100 840 2,550 248
12 5,250 1,260 3.500 840 2100 240

& Application tip

® Shouldering depthiap) and radial depthi{ae)
+ap=0.1D
«ae =0.03D

« Workpisce should be clamped rigidly. In case of vibration,
reduce B.P.M and feed rate by the same ratio

(») Recommended cutting conditions(PRE4000 Radius)

4 Vorkpiece Pre hardened steel Hardened steel High hardened steel
e (HRC35~45) {HRC45~55) (HRCS55~70)
Conditions
i R.P.M Fead R.P.M Feed R.P.M Feed
Diameter@}. n(min ) vi{mm/min) n{min ") vi{mm/min) n{min 1) vi{mm/min)

3 17,300 544 11,300 338 7,500 128
4 13,200 560 8,600 352 5,600 138
5 12,500 644 8,300 400 5,100 144
B 10,350 &16 6,200 384 4,200 144
g 7,800 576 3,200 356 3,200 132
10 6,150 544 4100 332 2550 124
12 5,250 544 3,500 332 2,100 124
& Application tip - ®> = Slotting depthiap)
// // +ap = 0.05D
el _ : +ag =1.0D
,,/f ap + Workpiece should be clampead rigidly. In case of vibration,
. ¥ reduce R.F M and feed rate by the same ratio

(») Cutting condition by overhang

= Cutting conditions of the shank taper type in case of being clamped at neck.
= \When the overhang is increased by 1D, decrease R PM and feed 10%.

= |n case of the straight type adjust conditions according to the overhang.
= Exj When the overhang is 3D and is increased by 1D, decrease R.F.M and feed 10%.

Notice

= Cutting conditions are up to the machine’s condition and the shape of cutling.
= Use cutting fluid that is proper ta the workpiece and produces few temperature reaction.

Ovarhiang




Technical Information for H Endmill F

(») Recommended cutting conditions (PBE2000 Ball)

rl Workpiece Pre hardened steel {HRC35~45) Hardened steel (HRC45~55) High hardened Steel {HRC55~HRC70)
 Conitions R.P.M Feed R.P.M Feed R.P.M Feed
Diameter(@)", n{min) vi{mm/min}) n{min"} vi{mm/min) n{min"} vi{mm/min})

0.5 35,000 1,470 31,500 1,330 28,000 1,050

1 35,000 2,840 31,500 2,660 28,000 2,000

12 33.500 3,010 30,100 2.695 26.600 2,100

15 33,500 3,130 30,100 2,800 25,900 2,150

2 33 460 3,360 23,000 2,800 24,500 2,200

25 25,900 3,710 22,400 2,800 17,500 2,200

2 22,260 3,710 18,550 2,800 16,500 2,200

4 16,730 3,710 14,000 2,800 13,000 2,200

5 17.800 4,500 15,000 3.750 12,500 2,100

6 13,400 4,100 11,000 3,100 10,000 2,500

8 10,700 3,500 9,000 2,700 8,000 2,150

10 8,900 3,100 7,500 2,400 6,600 1,900

12 5,680 2,500 5,800 1,900 5,000 1,550
@ Application tip +ap=0.02D
+ pf= 0.05D

(») Cutting condition by overhang

and feed rate by the same ratio

= Cutting conditions of the shank taper type in case of being clamped at neck.
= When the overhang is increased by 1D, decrease R.PM and feed 10%,

m |n case of the straight type adjust conditions according fo the overhang.
= Ex) When the averhang is 3D and is increased by 1D. decreass A P.M and feed 10%.

() Notice

= Cutiing conditions are up to the machine's condition and the shape of cutting.

= Use cutling fluid that is proper to the workpiece and produces few femperature reaction.

(*) Cutting speed formulas (Ball Endmills)
= Efficient cutting speed Veff = {w x Deff x nj1000 {n = min"')

m Efficient diameter Deff calculation formula Deff = [2.‘.-'éptjD—ap) % )

D=@{ Tool diameter), Deff=Efficient diameter

m Efficient cutting speed formulas : When slope & is 0° Veff = (n x Deff x n) /1000
Deff = Efficient, diameter Calculate Defi as ap with various ball endmills

(*) Cutting speed formulas (Ball Endmills, Slope angle = 0°)

Adiel depih lap}

b
20

18
1.8
17

f

Slope angle = 0°

02 04 06 CE 10 12 |4 "6 1B 20 22 24 26 28 340 32 34 34 36 40 42 44 45 44 50 52 34 B 56 60
Daff

. & e

=2
e
=i
o=217
=23

swe-uoe/

« Workpiece should be clamped rigidly. In case of vibration, reduce HFM

Oarhang

L EjU -
Slope angleg = O°
Slopeangley = 7
Slopeangley = 15°
Slopeangley = 30°
Slope angles = 45°
Slopeangle ) = 60°
R

tx) Diameter : 6mm, ap=0.3mm,

Nefi=2.6mm, N=14,000{min"")
* Vel - 113.7{m/min)

Slope angle 0°

Slope angle 15° ;
Weft = 113.7 x 1.5 = 170.6({m/min)

s

i



F H Endmill

PBE2000 (Ball)

0B (a) = e
shank e 2-0.0%
A‘ @60~ | COD~-0025

Designation R oD ad [l L

PBE PBE2005-040 0.25 05 6 i 40
PBE2010-050 05 1 [ 25 50

0 PBE2012-050 0.6 1.2 6 3 50
PBE2015-050 078 15 5 4 50
PBE2020-050 1 2 6 5 50
PBEZ025-060 i 125 2h 5 ’ B
PBE2030-060 15 3 6 a B0
PBE2040-070 2 1 6 8 70
PBE2050-080 25 5 ] 10 a0
PEBE2060-090 3 3 6 12 50
PBE2030-100 4 3 a 12 10C
PBE2100-100 5 10 12 18 1ac
PBE2120-110 6 12 12 22 110




H Endmill F

PRE4000 (Radius)

H:A he Subsinte @D Tolerance o= ) =
1 }, a0 k ~@55 | 0.00~-0015 % < & ‘§ i ;éf:_‘:
shank ] PRI, ooo | bove0ozs o4 A2 E

(i)
Designation an &d ¢ L r
PRE PRE4030-060-R01 3 6 5 &0 0.1
: PRE4030-060-R02 3 6 5 &0 0.2
@ PRE4030-060-R03 3 6 8 80 03
‘ PRE4030-060-R05 3 6 8 &0 05
PRE4040-070-R01 4 6 10 70 0.1
PRE4040-070-R02 4 6 10 70 02
PRE4040-070-R03 4 3 10 70 03
PRE4040-070-R05 4 6 10 70 0.5
PRE4040-070-R10 4 6 10 70 1
PRE4060-090-R02 6 6 15 90 0.2
PRE4060-090-R03 6 6 15 90 03
PRE4060-090-R05 6 6 15 90 0.5
PRE4060-090-R10 6 6 15 %0 |
PRE4080-100-R02 8 8 20 100 0.2
PRE4080-100-R03 8 8 20 100 03
PRE408B0-100-R05 8 8 20 100 0.5
PRE4080-100-R10 8 8 20 100 1
PRE4100-100-R03 10 10 25 100 03
PRE4100-100-R05 10 10 25 100 0.5
PRE4100-100-R10 10 10 25 100 1
PRE4120-110-R03 12 12 30 110 03
PRE4120-110-R05 12 12 30 110 05
PRE4120-110-R10 12 12 30 110 1




F Technical Information for V Endmill

Improved productivity with effective machining due to less vibration
Variable Endmill

@ |rregular helix angle
@ [rreqular indexing angle
# irregular flLite spacng : Decreasad vibration

(») Performance(Vibration test)

[V Endmill ] [ Conventional |
M D000 M. 2000
o ! . n oo UL (AL
RN IAS JAN 7 \ W1
i T NI >
i o1 g \ 25 & \ e e 131 |
1000 ) A AR \L om0 |kl
2000 2000
-3000 =3000
—— B——F2 Tirme(S)
* Workpiece Alloy steel

~Vibration section

—— N

Bli-——Fz

%vr

Time(S)

+ Cutting condition D=©8.0, n{min")=38183, ve(m/mim=80, vi{mm/min}=713, fz{mmt)=0.055, ap{mm)=8.0, az{mm)}=8.0, Dry

- Taols YV Endmill VFE4080-0680 - Conventional endmill

® Advantage of V Endmill

Type Cutting spead(vc) Feed(vl) vibration

Quality

¥ Endmill 20% up 30% up Minimize

Excellent

- Higher cutting speed and feed rate increase productivity.
- Less vibration realizes excellent surface finish and higher guality machining.

(») Performance(Surface finish)

E =0
= Edge
2
= 49
B
a 20

20 e T Braken Surface

finish
10 - | =
0 ) + Compettor A | « Competitor B
V Endmill Competito’ Compettor Corwetional V Endmill Irregulartlute . IerUIar. ﬂU.‘B s
A g spacing endmill | spacing endmill

* Workpiece Stainless steel

* Cuiting condition D=©8.0, n{min"')=3879, vc(m/min)=100, vi{mm/min)=796, fz(mmM)=0.05, ap(mm)=12, ae(mm)=0.5, Dry

+ Tools VFE4080-060

(») Machining example
8
&= B0
5 B0ea
=) expeciad
2 &
V Endmill
40
— 36ca « Workplece Allny steel
2 g - Cutting condition  D=08.0, n{m/min}=8000, ve(m/min)=150,
vi{mmimin)=600, fz(mm/t)=0.025,
ap(mm)=7, ae(mm)=0.8, Wat{Water-soluble)

Cenvertional endmil

- Toole

VFE4080-08)



Technical Information for V Endmill F

(») Cutting condition
8 Shouldering
Diameter Alloy & Carbon steel, HRC25 or less{Sh, SCM) Mold steel, HRC35-45(STS, KP4M)
{@D) R.P.M{min") [Feed{mm/min} ap{mmj as{mmy} R.P.M{min"} Feedimm/min), ap(mm} ae(mm)
25 15915 1.241 38 0.7 12.732 891 0.3 0.3
3.0 13,263 1,241 45 0.8 10,610 891 0.3 0.3
35 11,368 1,241 53 0.9 9,085 891 0.4 0.4
4.0 9,947 1,241 60 1.1 7958 891 0.4 0.4
5.0 7,958 1,241 75 1.4 6,386 891 0.5 0.5
8.0 6,631 1,241 9.0 1.6 5305 891 0.6 0.6
7.0 5,684 1,241 10.5 1.9 4,547 891 0.7 0.7
8.0 4974 1,194 12.0 2.2 3979 891 0.8 0.8
9.0 4,421 1,194 13.5 2.4 3,537 891 0.§ 0.9
10.0 3,979 1.194 15.0 2.7 3.183 891 1.0 10
12.0 3316 1,194 18.0 3.2 2653 891 12 12
14.0 2842 1,194 21.0 3.8 2274 891 14 14
16.0 2,487 1,194 24.0 4.3 1,989 891 1.6 16

® Application tip
% Gutting condition by overhang

1. Standard overhang : Follow cutting condition above,
2. Long overhang : When the overhang is increased by 10mm, decrease feed 5% & ae 5%.

= Slotting
Diameter Alloy & Carbon steel, HRC25 or less({SH, SCM) Mold steel, HRC35-45(STS, KP4M)
{@D) R.P.M(min) Feed(mm/min) ap(mm) R.P.M{min") Feed{mm/min) ap{mm)
25 16915 1,033 28 12,732 700 25
30 18,263 1,033 33 10,610 700 30
3.5 11,268 1,033 38 9,095 700 35
40 5,947 1,033 44 7,958 700 40
50 7.958 1,033 55 6,366 700 5.0
6.0 6,631 1,033 6.6 5,305 700 6.0
7.0 5,687 1,033 77 4,549 700 7.0
a0 4,974 1,033 88 3979 700 30
9.0 4,421 1,033 5.9 3,537 700 8.0
10.0 3,979 1,033 1.0 3183 700 10.0
12.0 3316 1,033 13.2 2,653 700 12.0
14.0 2,842 1,033 15.4 2,274 700 14.0
16.0 2,487 1,033 17.6 1,958 700 16.0
@ Application tip ?D )
/,-/ //" ® Cutting condition b‘,‘ ouerhang
—" P e 1. Standard overhang : Follow cutting condition above,
///'/ ap 2 LDF‘IQ overhang . Whenthe auernang is increased D\,f 10mm, decrease feed 5% & ag 5%,

s

A




F V Endmill

VFE4000 (Flat)

| he Subsiratn oD Tolerance
shank PGZ15F G323 |CO0~ 002
: 4 O10-@16 |Co0~- 00

Designation @apn ad
VFE 4025-045 25 0 245 G0 an £ B
4030-050 a0 g0 295 o R a0 B
ﬁ@ 4035-050 35 s 345 a0 o a0 B
4040-050 4n £ A5 g1 1240 &G R
4050-050 50 £.0 4.95 12.0 16.40 5C B
4060-050 6.0 2.0 - 14.0 - 5C A
4070-060 70 a0 857 16.0 21.0 &C B
4080-060 g0 a0 - 18.0 - &C f
4090-070 a0 100 897 0.0 2740 o B
4100-075 100 10.0 3 230 5 7L A
4120-080 120 120 = 270 t & A
4140-085 140 140 - 1.0 i &% A
4160-090 160 160 - 60 - a0 A




Technical Information for I-Max F

I-Max is ideal for all kinds of milling operations due to the variety of available choices

I-Max

® Excellent wear resistance and anti chipping due to super ultra fine grain substrate and PVD coating

# Wide application from reughing to finishing

® Various workpieces can be machined (steel, alloy steel, cast iron, stainless steal, and aluminum)

® Long tool life under 180m/min(ve), CNC milling machine
® |-Max is ideal for various kinds of milling operations duge to the variety of chaices
® Multi-purpose machining (shouldering, grooving, ramping, efc.)

PVD coating

(excellent wear resistance and toughness)

I Super ultra fine grain substrate
I Tolerance (diameter) : 0~0.C08

I Tolerance (radius) : +0.01

(») Comparison

* Workpiece - NAK80(HRC40) Hexahedron, Climb milling- Air

+ Cutting condition : ve=70m/min, fz=0.04mm#t, n= 3,70Cmin", vf=590m/min,
ap=10mm, ae=1.0mm

» Tool . IFE4060-050

| - Max Competitor A Competitor B Competitor G an

30m machining 30m machining 24m machining 28m machining
Edge is good Chipping Rroken Rroken

|

Machining contnued
without toof (ahure

W
"
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I
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F Technical Information for I-Max

(>) Recommended Cutting Condition (IFE2000, Slotting)

?':3"-. VWorkpiece Steel, Alloy steel Steel, Alloy steel Steel, Alloy steel Castiron Stainless steel
e {~ HrRC20) {HRC30~40) {HRC40~) Graphite castiron Titanium alloy
Condmon__l R.P.M Feed R.P.M Feed R.P.M Feed R.P.M Feed A.P.M Feed
Diameter(@),| n(min*) [vifmm/min) n(min) VEmm/min) n(min?) [vimm/min) n{min") vimm/min) n(min") |[vfmm/min)
1 37,500 185 25,400 130 19,300 80 39,700 370 15,000 43
2 18,800 180 12,700 180 9.700 80 19,800 450 8,000 65
3 12,600 310 8,200 190 6.400 80 12,900 450 5,300 €5
4 9.500 3o 6,400 180 4,500 80 9,800 450 4,000 65
5 7.500 310 5,400 190 3,900 80 7,600 450 3,200 €5
5 6,500 310 4,100 190 3,000 80 7,800 860 2,600 85
] 4,800 310 3,200 150 2,500 80 6,000 710 2,000 65
10 3,700 310 2,600 150 1,800 80 4,800 740 1,600 65
12 3,100 310 2,100 150 1,600 80 3,700 780 1,300 65
14 2,700 310 1,800 150 1,400 80 3,400 820 1,100 65
18 2,400 340 1,500 240 1,200 90 3,000 830 1,000 75
18 2,000 340 1.400 240 1,000 100 2,600 890 aso 80
20 1,800 340 1,300 240 900 100 2,400 890 800 80
® Application tip ap . u Slotting depthiap)
L & // . aijr:il;ji[e)ce should be clamped rigidly In case of vibration, reduce RP
. and feed rate by the same ratio
(») Recommended Cutting Condition (IFE4000, Shouldering)
Workpiece Steel, Alloy steel Steel, Alloy steel Steel, Alloy steel Castiron Stainless steel
e {~ HrRC20) {HRC30~40) {HRCA0~} Graphite castiron Titanium alley
"'M\ B.P.M Feed R.P.M Feed RP.M Feed R.P.M Feed R.P.M Feed
Diameter@}.| n(mint) |vifmm/min}| n(min®) vEmm/min) n(min?) vimm/min)| n(minY) |[vi(mm/min)| n(min) |vi{mm/min)
3 12,600 920 8,200 580 6.400 220 12,900 1,370 5,300 200
4 9,500 920 6,400 580 4,800 220 9,800 1,370 4,000 200
5 7.500 920 5,400 580 3,900 220 7,600 1,370 3,200 200
B 6.500 Q20 4,100 580 3,000 220 7,800 2,000 2,600 200
8 4,800 920 3,200 580 2,500 220 6,000 2,120 2,000 200
10 3,700 920 2,600 530 1,600 220 4,800 2,230 1,600 200
12 3,100 920 2,100 580 1,600 220 3,700 2,340 1,300 200
14 2,700 920 1,800 580 1,400 220 3,400 2,450 1,100 200
18 2,400 1020 1,500 550 1,200 270 3,000 2,520 1,000 225
18 2,000 1020 1,400 530 1,000 340 2,600 2,680 880 240
20 1,800 1020 1,300 590 900 340 2,400 2,680 800 240

@ Application tip

m Shouldering depth {api and radial depih (ae)
= ap=1.5D
+ae=0.10
+ Workpiece should be clamped rigidly In case of vibration, reduce RPM

and feed rate by the same ratio



(») Recommended Cutting Condition (IBE2000 Ball)

Technical Information for I-Max F

. Workpiece Steel, Alloy steel Steel, Alloy steel
P {~ HRC30) {HRC30 ~)
;. Condition
» R.P.M Feed R.P.M Feed
Diameter(@}. n{min") vi{mm/min}) n{min") viimm/min)
i 15,780 250 5.800 a0
2 14,400 750 4630 150
3 18,100 650 4,520 150
4 10,500 740 4,200 130
5 9,140 820 3,680 130
6 7780 840 3,160 190
8 5260 950 2,100 180
10 4620 1,020 1,780 190
12 3,780 900 1,360 130
18 2740 920 1.160 190
20 2100 840 840 120
® Application ti
PP P = ap=0.3D - pi=C.7D
= Workpiece should be clamped rigidly In case of vibration, reduce BPM
and feed rate by the same ratio
(») Recommended Cutting Condition (IBE4000 Ball)
" Workpiece Steel, Alloy steel Steel, Alloy steel
S (~ HRC30) {(HRC30 ~)
. Condition
. R.P.M Feed R.P.M Feed
Diameter(B}, n{min) vi{mm/min) n{min) vifmm/min)
1 15,760 380 5.800 130
2 15,760 800 4,840 150
3 13,100 1,020 4,520 220
4 10,500 1,110 4,200 270
5 9.140 1,230 2580 270
6 7,780 1,260 3.160 280
8 5,260 1,430 2,100 280
10 4,820 1,530 1,780 230
12 3,750 1,350 1360 230
16 2,740 1,380 1,160 280
20 2,100 1,260 840 280

= ap=0.3D - pi=0.7D

+ Workplece should be clamped rigidly In case of vibration, reduce RPM

and feed rate by the sama ratio




F Technical Information for I-Max

(>) Recommended Cutting Condition (IRE2000 Radius)

. Workpiece Steel, Alloy steel Steel, Alloy steel
e {~ HRC30) {HRC30 ~)
. Condition
- R.P.M Feed R.P.M Feed
Diameter(@}:, n{min) vi{mm/min) n{min") vi{mm/min)
3 4,410 70 2,200 30
4 3,570 as 1,790 35
5 3,050 105 1,580 40
B 2 630 125 1,370 50
g 2,000 135 1,050 50
10 1,880 135 340 50
12 1,370 105 700 40
16 1,160 85 550 35
20 340 70 420 25
® Application tip
@D
, T - Workpiece should be clamped rigidly In case of wibration,
//f 'ap reduce RPM and feed rate by the same ratio

u Shauldering depth (ap) and radial depth (ag) = Siotting depth{ap)
+ap=1.5D +ae=0.1D +ap=1.5D

(») Recommended Cutting Condition (IRE4000 Radius)

Workpiece Steel, Alloy steel Steel, Alloy steel
e {~ HRC30}) {HRC30 ~)
. Condition
— R.P.M Feed R.P.M Feed
Diameter(d]}, n(min) vifmm/min) n{min-) vi(mm/min)
3 4,410 15 2,200 55
4 3,570 140 1,790 60
5 3,050 180 1,580 70
5 2,630 215 1,370 85
8 2,000 230 1,050 85
10 1,680 230 840 85
12 1,370 180 700 70
16 1,160 160 560 80
20 840 115 420 45

e Vil » Warkplece should be clamped rigldly In case of vibration,
reduce RPM and feed rate by the same ratio

ap

u Shouldering depth (ap) and radial depth (ae) = Slotting depth(ap)
+ap=1.5D - ae=).1D + ap=1.5D

1

24



Technical Information for I-Max F

(») Recommended Cutting Condition (FE2000, Slotting)

\?':}\. Workpiece | Steel, Alloy steel Steel, Alloy steel S!ainl_ess stesl Cz_ast iron . Aluminum alloy Copper
e {HRCZ20 ~) {HRC30~40) Titanium alloy Graphite cast iron Non-ferrous metal
Condmonﬂ\ RFP.M Feed R.FP.M Feed R.P.M Feed R.P.i Feed R.P.M Feed RP.M Feed
Diametet(@}.| n(min) | viimnvmin} | n{min?) | vimmming [ n(min®) | vimmmin | n(min) | vimmimin) | n{min?) | vimwmio) | n{min?) | vimmmin}

1 11,000 55 8,000 40 16,000 45 13,000 120 32,000 300 24,000 240
2 5,500 80 4,000 55 8,000 B5 8,500 150 16,000 320 12,000 240
3 3700 90 2,600 80 5,300 85 4,200 150 11,000 320 8,000 240
4 2.800 a0 2.000 60 4,000 65 3,200 150 8.000 320 6,000 240
5 2200 90 1,600 60 3.200 6% 2,500 150 5,400 320 4,800 240
8 1,800 90 1,000 80 2,600 B3 2,100 180 5,300 340 4,000 260
8 1,400 90 1,000 80 1,300 85 1,600 190 4.000 340 3,000 260
10 1,100 90 800 60 2.000 85 1,300 200 3.200 340 2,400 260
12 800 90 660 80 1,600 85 1,000 210 2,600 340 2,000 260
14 800 90 570 60 1,100 85 500 220 2,300 340 1,700 260
16 700 100 500 i 1.000 78 800 225 2,000 340 1,500 260
18 600 100 440 i3 880 80 700 240 1.800 340 1,300 260
20 550 100 400 75 300 80 540 240 1.600 340 1,200 260

® Application tip oD -‘ u Slotting depthiap)

/ //./ = ap=0.50(D = 03}

L + +ap=1.0D{D < @3}

/ ] lap + Workpiece should be clampeq rigidly In case of vibration, reduce RPM
et and feed rate by the same ratio

(») Recommended Cutting Condition (FE4000, Shouldering)

.r':::f'-. Workpiece | Steel, Alloy steel Steel, Alloy steel S!ainl_ess stee| Cgst itah . Aluminum alloy Copper

] e {HRC20 ~) {HRC30~40) Titanium alloy Graphite cast iron Non-ferrous metal

m RPM | Feed | RPM | Feed | RPM | Feed | RPM | Feed | RPM | Feed | RPM | Fexd

Diameter(B}.| n{min') | viimmmin} | ngmint) | vimmming [ n(min®) | vimmmin | n(min | vimmimin) | n{mind) | vimmmin | n{min?) | vimmiming
3 3,700 270 2,500 180 5300 200 4,200 450 11,000 960 8,000 720
4 2,800 270 2,000 180 4,000 200 3,200 450 8,000 950 8,000 720
5 2,200 270 1,600 180 3,200 200 2,300 450 6,400 980 4,800 720
& 1,800 270 1,000 180 2,600 200 2,100 540 5,300 1,020 4,000 780
8 1,400 270 1,000 180 1,300 200 1,600 570 4,000 1,020 3,000 780
10 1,100 270 800 130 2,000 200 1,300 600 3.200 1,020 2,400 780
12 900 270 860 180 1,600 200 1,000 630 2,500 1,020 2,000 780
14 300 270 570 180 1,100 200 900 860 2,300 1,020 1,700 780
18 700 300 500 220 1,000 225 300 630 2,000 1,020 1,500 780
18 600 300 440 220 330 240 700 720 1,800 1.020 1,300 730
20 550 300 400 220 500 240 840 720 1,800 1,020 1,200 780

® Application tip

u Shauldering depth (ap) and radial depth {ae)

»ap=1.50
= ae=0.1D

+ Workpiece should be clamped rigidly In case of vibration, reduce RPFM
and feed rate by the same ratio




F I-Max
IFE2000/3000 (Flat) Standard

EdI Fig. 1
—ﬂdI Mg. 2
D Tolerance
o [d Substraa 01.0~08.0 0~-0.028
& S | S4i
{mmj
Designation oD ad L L Fig.
IFE 2010-040 1 g 2a 40 1
2015-040 18 g 4 40 1
a 2020-040 2 5 53 40 7
) 2025-040 25 A B 40 1
2030-045 3 51 a 45 1
2035-045 a6 a3 1 45 1
2040-045 4 5 1 45 1
2045-045 45 a8 1 45 1
2050-050 n 53 13 50 1
2055-050 55 g 13 0 1
2060-050D 3 3 13 50 1
2065-060 a6 & 15 &0 1
2070-060 7 3 15 Jata] 1
2075-060 f5a 3 15 [z 1
2080-080 a & 13 [ild] 1
2085-070 85 10 19 70 1
2090-070 G 10 13 70 1
2095-070 95 10 13 70 1
2100-070 10 10 e 70 1
2105-075 105 12 22 75 1
2140-075 1 12 22 75 1
2115-075 1.5 12 22 75 1
2120-075 12 12 25 75 1
2130-085 13 16 25 o] 1
2140-085-514 14 14 25 85 1
2140-085 14 16 25 &5 1
2150-090 13 16 25 ] 1
2160-100 15 16 32 100 1
2180-100-518 14 18 G2 00 1
2180-100 13 20 32 1o 1
2200-105 20 20 a8 105 1
3020-040 2 5 53 40 2
3030-045 3 |51 8 A5 2
3040-045 4 5 11 45 2
3050-050 5 5} 13 20 2
3060-05D 5} 53 13 &0 2
3070-060 T a 15 2] 2
3080-06D 3 3 13 [ata] 2
3090-070 G 10 13 70 2
3100-070 10 10 22 Fis] 2
3110-075 11 12 22 75 2
3120-075 12 12 25 75 2
3130-085 13 16 25 &5 2
3140-085-514 14 14 25 85 2
3140-085 14 16 25 &5 2
Fea 3150-09D 13 16 25 ] 2
' 3160-100 15 16 a2 100 2

l
]




I-Max F

IFE4000 (Fiat) Standard

L il

{</s} Tolerance

o B g | o

; 12 0-C200 0--0.03C

[}

Designation a0 “d 2 L
IFE 4025-040 25 8 & L0
4030-045 3 g 5 £5
lo 403 5-045 By ] B[] £5
4040-045 4 5 1 L5,
4045-045 8 g 11 L5,
4050-050 1 g 13 =g
4055-050 a5 8 13 50
4060-050 & g 13 a0
406 5-060 8.5 & 16 40
407 0-060 7 & 16 A0
407 5-060 i & 16 60
4080-060 A 5 14 Al
4085-070 a5 10 19 T
4090-070 g 10 19 il
4095-070 95 10 19 T
4100-070 10 10 z2 70
4105-075 105 12 22 75
4110-075 1 12 22 75
4M15-075 15 12 z2 7E
4120-075 12 12 Z5 7E
4130-085 13 16 = HE
4140-085-514 14 14 26 BE
4140-085 14 18 8 &
4150-090 15 18 8 a0
4160-100 18 16 a2 100
4180-100-518 18 16 a2 130
4180-100 18 20 2z 100
4200-105 20 20 28 105




F I-Max
IFE2000/4000 (Long Flat)

| 20} g

—od
lig.
L |
ab Tolerance
2 JiCY =T | o
m- 012.0-820.0 D~ = 0,030
(mm)
Designation @D @d 24 - L Fig.
IFE 2030-050 3 6 12 15 50 1
2040-050 4 6 15 20 50 :
a 2050-060 5 6 20 25 &0 1
2060-060 6 ] 20 - &0 1
2080-070 E; g 25 70 1
2100-0%0 10 10 30 = j=le} 1
2120-09%0 12 12 eli] - [=h] 1
2140-110-514 14 14 40 - 110 1
2140-110 1< 16 40 45 114 1
2160-110D 15 16 &0 = 110 1
2180-110-518 18 18 50 . 110 1
2180-110 18 20 Fll (2t 110 1
2200-110 20 20 55 = 110 1
IFE 4030-050 3 & 12 15 59 2
4040-05D 4 E 15 20 52 2
Aﬂg 4050-06D ] E 20 25 52 2
4060-060 5 & 20 [k z
4080-070 3 & 25 - v E
4100-090 10 10 30 - 2l 2
4120-090 12 12 30 - 90 2
4140-110-514 1 14 41 = 110 e
41449-110 1< e 40 45 110 2
4160-11D 15 16 &0 = 114 2
4180-110-518 18 13 50 = 110 2
4180-110 15 20 50 55 110 2
4200-110D 20 20 &5 = 110 2




I-Max F

IFE2000-T (Taper Flat)

a0} . % @d
1
L

ap Tolerance

H-A Substiate 01.0-06.0 0~-0020

o P20/ G | o-dowm

[}

Designation a0 @d L 2 d
IFE 2030-045-T05 3 & 45 10 0.5
2030-045-T10 3 & 45 10 1°
a 2030-045-T15 i ] 45 10 i
2030-045-T20 3 & a5 10 Ed
2030-045-T25 5 & a5 10 257
2030-045-T30 3 3 45 10 3"
2040-045-T0S 4 3 45 12 ne?
2040-045-T10 4 & 45 12 1
2040-045-T15 4 6 45 12 1.5°
2040-045-T20 4 & 45 12 2
2040-045-T25 4 & 45 12 252
2040-045-T30 4 6 e B =
2050-050-T0S 5 3 1] 15 ng?
2050-050-T10 5 & 50 15 i
2050-050-T15 5 3 50 15 157
2050-050-T20 5 8 &0 15 20
2050-050-T25 5 8 &0 15 25°
2050-050-T30 5 8 50 15 H?
2060-050-T05 g ) a0 15 0.5°
2060-050-T10 g a 50 15 12
2060-050-T15 £ # Bl 15 Pk,
2060-050-T20 3 a8 1] 15 20
2060-050-T25 8 8 50 15 o5?
2060-050-T30 8 a ] 15 3°
2080-060-T05 & 10 &0 20 0.5°
2080-060-T10 ] 10 B0 20 18
2080-060-T15 8 10 B0 20 1.57
2080-060-T20 8 10 B0 20 2°
2080-060-T25 g 10 B0 0 25"
2080-060-T30 & 12 B i 3¢
2100-070-TOS 10 12 70 25 ng?
2100-070-T10 10 12 70 5 12
2100-070-T15 10 12 70 25 1.5°
2100-070-T20 10 12 70 Z5 2°
2100-070-T25 10 14 0 25 25°
2100-070-T30 10 14 70 25 3°




F -max
IFE2000-T (Taper Flat)

Pr
----------- S
t
L

; . oD Tolerance

Subsate O 0~08.0 0~-0.020

0 o) SR | 8RS

{mmj

Designation 2D ad L 1 e
IFE 2110-070-TOS 1 12 7 25 G5
2110-070-T10 " 12 i 25 12
Q 2110-070-T15 11 14 70 a5 15
2110-070-T20 11 14 73 25 a2
2110-070-T25 11 14 73 25 25
2110-070-T30 1 14 i} 25 3
2120-075-TO5 12 14 7is) td] G
2120-075-T10 12 14 75 50 1?
2120-075-T15 12 14 75 a0 15
2120-075-T20 12 16 75 ] 2
2120-075-T25 12 16 75 30 25
2120-075-T30 12 16 75 i a2
2130-075-TO5 13 14 75 30 [ o
2130-075-T10 13 14 75 30 55
2130-075-T15 13 16 7is) td] il
2130-075-T20 13 16 75 ] 20
2130-075-T25 13 16 75 a0 z5
2130-075-T30 13 18 75 50 @
2140-080-TO5 14 16 Fje] 25 C.5°
2140-080-T10 14 16 a7 35 i
2140-080-T15 14 15 A2 dh 14v
2140-080-T20 14 18 a0 35 a2
2140-080-T25 14 18 a7 35 25
2140-080-T20 14 18 a2 35 ki
2150-080-TO5 13 18 a7 a5 gge
2150-080-T10 13 10 a0 a5 42
2150-080-T15 15 18 a2 a5 15°
2150-080-T20 15 18 Fje] 25 2
2150-080-T25 13 20 32 35 it
2150-080-T30 14 20 A Eh i
2160-0%0-TDS 18 20 Ml 44 [ o
2160-090-T10 18 20 a3 A0 {2
2160-090-T15 15 20 a2 40 15°
2160-090-T20 15 20 =] 4a 2
2160-090-T25 18 20 =] 4a Z5°
2160-090-T30 16 22 feli} 40 3°




I-Max F

IBE2000/4000 (Ball) Standard

Fig. 1
Fig. 2
- — F oD Tolerance |R Tolerance
| Substate @1.0-080 | 0~-C020 0.1
DR SICESEE
(mm)
Designation R @D od 2 i Fig
IBE 2010-050 05 1 5 25 50 1
2015-050 075 15 8 4 50 1
a 2020-050 1 2 5 5 50 1
2025-060 1.25 25 6 6 50 1
2030-060 1.5 3 £ 3 £0 1
2035-070 - 75 55 & 3 70 1
2040-070 2 4 8 a 70 1
2050-080 25 5 8 1 ao 1
2060-090 3 =] G 1z o0 1
2070-090 35 7 8 12 50 1
2080-100 4 a 2 1< 100 1
2090-100 45 9 10 16 106 1
2100-100 5 10 10 15 10C 1
2120-110 5 12 12 o2 10 1
2140-110-514 7 14 14 25 110 1
2140-110 7 14 16 28 110 1
2160-140 8 16 16 30 140 1
2180-140-518 3 18 18 e 1400 1
2180-140 9 18 20 3£ 1< 1
2200-160 10 20 20 35 ilils 1
IBE 4030-060 15 3 53 & 5] P
4040-070 2 4 3 3 7o 2
@J 4050-080 25 5 & 10 a0 2
4060-090 3 5 & 12 50 2
407 0-090 35 7 8 1= ] 2
4080-100 4 g ! 1< 10C 2
4100-100 5 10 10 16 10C 2
4120-110 ! 12 12 22 110 2
4160-140 & 16 16 30 1< 2
4200-160 10 o0 21 SR 161 P




F I-Max
IBE2000 (Long Ball)

= = a4}
L
oD Tolerance |R Tolerance
Q @ Siheram o .0-080 Di--0.020 1001
. ©9.0-0100 | 0~-0025 | 00
0120~0200 | 0~-0030 | 001
{mm)
Designhation R aD ad i (&
IBE 2030-100 15 3 53 7 10C
2040-100 2 4 & g 100
@ 2060-115 k! a 6 12 115
2080-140 4 8 8 18 140
2100-180 5 10 12 20 160
2120-200 6 12 12 23 20C
2160-250 a 16 15 30 250
2200-250 10 20 20 38 250
IBE2000-T (Taper Ball)
-
T = — | o]
e
L
oD Tolerance | R Tolerance
O @ Sabetrate 10000 | 0~-0020 | =001
. @30-2100 | 0~-0025 | =001
2120~0200 | 0~-0230 | =001
()
Designation R @D @d { Ii o
IBE 2030-045-T05 *5 3 8 10 45 05°
2030-045.T10 -5 2 A 10 45 1
O 2030-045-T15 8 3 6 10 45 g
2030-045-T20 °5 3 B 10 45 o
2030-045-T25 1.5 iz} 53 10 45 267
2030-045-T30 15 & 53 110 45 3:
2040-045-T05 2 4 ] 12 45 057
2040-045-T10 2 4 3 12 45 1<
2040-045-T15 2 1 g 12 15 167
2040-045-T20 2 4 [ 12 45 b
2040-045-T25 2 4 5} 12 45 2E°
2040-045-T30 2 4 & 12 45 ¥
2050-05D-TOS 25 g a 16 2] 0Ee?
2050-050-T10 25 |3 a8 15 [5%] i
2050-050-T15 25 3 g 15 52 1.8°
20350-050-T20 25 £ g 15 52 2
2050-050-T25 25 8 8 15 52 28
2050-050-T30 25 G 23 15 50 3
2060-05D-TOS 3 & & 15 a2 0.5°
2060-05D-T10 3 3} & 14 a7 17
2060-05D-T15 3 5} & 16 2] 3ES!
b 2060-050-T20 3 5 8 15 [5%] o
' 2060-050-T25 3 6 & 15 50 25°

l
]




I-Max F

IBE2000-T (Taper Ball)

ap Tol R Tolerance
H-A Subststs O10-080 | 0--0020 [ 0
2] S |te| o
[mirm}
Designation R 2D ed f L g
IBE 2060-050-T30 3 5 -] 15 a0 3
2080-060-TO0S 4 <) 10 20 680 0.5°
a 2080-060-T10 4 ] 10 20 60 1®
k 2080-060-T15 4 8 10 20 60 1.5%
2080-060-T20 4 ) 10 20 60 27
2080-060-T25 4 i) 0 20 60 25°
2080-060-T30 4 5 10 20 60 3
2100-070-TO5 ] 10 12 25 70 0.5°
2100-070-T10 5 10 12 25 70 e
2100-070-T15 5 10 12 25 70 T:B%
2100-070-T20 5 10 12 25 70 2°
2100-070-T25 5 10 12 25 70 25°
2100-070-T30 & 10 14 25 70 &
2110-070-TOS 55 1 12 25 70 05°
2110-070-T10 3.3 ihl 12 23 70 2
2110-070-T15 5.5 ikl 14 25 70 1.5°
2110-070-T20 55 bl 14 25 70 i
2110-070-T25 55 11 14 25 70 257
2110-070-T30 55 11 14 25 70 3
2120-075-T0S 3 12 14 30 i a.5°
2120-075-T10 B 12 14 30 73 1=
2120-075-T18 8 12 14 30 73 15°
2120-075-T20 6 12 14 30 73 25
2120-075-T25 g 12 18 30 73 28
2120-075-T30 g 12 18 30 73 3
2130-075-T0S 5.5 13 14 30 T3 0.5°
2130-075-T10 5.5 13 14 30 73 32
2130-075-T15 55 13 16 30 73 1.5%
2130-075-T20 55 13 16 30 73 i
21430-075-T25 8.5 13 16 30 73 25°
2130-073-T30 5.5 13 16 30 Y3 3
2140-080-TO5 7 14 18 35 80 0.5°
2140-080-T10 7 14 18 35 80 4
2140-080-T15 7 14 16 35 80 5
2140-080-T20 T 14 18 35 a0 b
2140-080-T25 7 14 18 35 a0 2.5°
2140-080-T30 7 14 18 35 80 o=
2150-080-TO5 Tk 15 18 35 80 0.5°
2150-080-T10 75 15 18 35 &0 i
2150-080-T15 75 15 18 35 a0 1.5%
2150-080-T20 7.5 15 18 35 &0 2°
2150-080-T25 7.5 15 20 35 a0 25°
2150-080-T30 7.3 13 20 35 30 3
2160-090-T05 8 16 20 40 90 0.5°
2160-090-T10 8 18 20 40 90 12
2160-090-T15 8 16 20 40 a0 1.5
2160-090-T20 8 16 20 40 a0 2
2160-090-T25 8 16 20 40 a0 25° %
2160-090-T30 8 16 20 40 90 ¥ 14

&




F I-Max
IRE2000 (Radius)

@— oo R — — — —— — ‘]‘ﬁdI

L
p \ ab Tolerance
Subsate 1 0-D8.0 0~-0.020
0 o) G, | G
{mrn}
Designation ap ad b iz Il r
IRE 2030-050-R03 3 6 12 14 50 0.3
2040-050-R0O3 4 & 15 16 50 0.3
a 2040-050-R05 E B 14 16 57 ne
2050-060-R03 3 g 15 15 ) [ukd]
2050-060-RO5 3 & 15 16 ) 05
2060-060-R0O3 g & 20 82 03
2060-060-RO5 g & 20 82 &
2060-060-R1D g & 20 82 1
2080-070-R03 & & 24 70 0.3
2080-070-R05 & & 25 Fige 05
2080-070-R10 g & 25 i 1
2080-070-R15 | 2 s 70 15
2080-070-R20 b & 25 el 2
2100-090-RO3 10 10 a0 - 2o} 03
2100-090-RO5 10 10 a0 2} &
2100-090-R10 10 10 30 - £l i
2100-090-R15 10 10 30 - £l 15
2100-090-R20 10 10 30 - £l 2
2120-090-R05 12 12 30 - 92 05
2120-090-R10 12 12 30 - a3 1
2120-090-R15 12 12 3 = u 1.5
2120-090-R20 12 12 a0 - ol 2
2160-110-R05 15 16 50 - 110 05
2160-110-R10 14 16 50 110 1
2160-110-R15 15 16 50 - 110 15
2160-110-R20 15 16 E0 - 110 2
2200-110-R05 20 20 55 - 110 05
2200-110-R10 2a 20 55 - 11a 1
2200-110-R15 20 20 55 - 11a 15
2200-110-R20 ] 20 bk - 110 2




I-Max F

IRE4000 (Radius)

- 2d
ap Tolerance
O B [ o 2 | 02
o220 012.0-220.0 0~ -0.030
(mr)
Designation @0 ad 24 i L r
IRE 4030-050-R03 3 i 12 1= 50 03
4040-050-R03 4 5 15 15 0 03
@ 4040-050-R05 4 5 15 18 &0 e
' 4050-060-R03 5 8 15 16 &0 o3
4050-060-R05 5 =3 15 15 [520] o5
4060-060-R03 g & 20 54] 03
4060-060-R05 g & 20 54] &
4060-060-R10 g & a0 5 51/] 1
4080-070-R03 & 8 25 - 70 03
4080-070-R05 & ) 25 - 70 05
4080-070-R10 L 8 25 i 70 1
4080-070-R15 & & 25 - k] 15
4080-070-R20 & a 25 - 70 2
4100-090-R03 10 10 30 - [+)] 03
4100-090-R05 10 10 a0 ] &
4100-090-R10 10 10 30 - 50 1
4100-090-R15 10 10 30 - 50 15
4100-050-R20 10 10 30 - 50 2
4120-090-R05 12 12 30 - a0 05
4120-090-R10 12 12 30 - el 1
4120-090-R15 12 12 il i 2] 1
4120-090-R20 12 12 30 - 2] 2
4160-110-R05 18 16 50 - 10 0s
4160-110-R10 18 16 50 10 1
4160-110-R15 18 16 50 - 10 15
4160-110-R20 16 16 50 - 110 2
4200-110-R0% 20 20 55 - 110 05
4200-110-R10 20 20 55 - 10 1
4200-110-R15 20 20 55 - 110 15
4200-110-R20 bEIN] bEIH] 2] - 110 @




F I-Max
FE2000/3000 (Fiat) Standard

&d Fig. 1
g4 Fig 2
’ a0 Tolerance
O d H-A Subsirat 010-080 0--002
M) Shde, | o
(mm)
Designation @D od 4 L Fig.
FE 2010-040 1 B 25 40 i
2015-040 ' 15 6 4 40 1
a 2020-040 2 5 5 40 i
2025-040 25 8 8 40 1
2030-045 3 3 & a5 1
2035-045 35 g 13 45 1
2040-045 4 5 1 45 1
2045-045 b i Bh a5 1
2050-050 = g 13 £ 1
2055-050D 55 5 13 &0 1
2060-050 5 &} 13 ] 1
2065-060 65 3 15 £ 1
2070-060 7 3 15 [ata] 1
2075-060 fh & 15 0] 1
2080-060 a 3 19 £ 1
2085-070 E5 10 13 70 1
2090-070 g b 13 70 1
2095-070 95 10 13 7a 1
2100-070D 10 10 22 7a 1
2105-075 105 12 22 75 1
2110-075 11 12 22 75 1
2115-075 15 12 22 75 1
2120-075 12 12 25 75 1
2130-085 13 16 25 Jats] 1
2140-085-514 14 14 25 &5 1
2140-085 14 16 25 &5 1
2150-090D 13 16 25 =] 1
2160-100 18 16 32 100 1
2180-100-518 13 12 32 100 1
2180-100 13 an 22 100 1
2200-105 21 an 28 105 1
FE 3020-040 2 5} 5} 40 2
3030-045 3 5 2 45 2
d 3040-045 4 a 11 45 2
3050-050 5 5} 13 20 2
3060-05D 53 5 13 4] 2
3070-060 7 8 15 [514] 2
3080-080 2 3 13 £ 2
3090-070 G 10 13 70 2
3100-070 10l 0 22 il 2
3110-075 11 12 22 75 2
3120-075 12 12 25 75 2
3130-085 13 18 25 £h Y
3140-085-514 14 14 25 &5 2
3140-085 14 16 25 &5 2
Fea 3150-090 1a 18 25 ] Y
; 3160-100 18 16 52 100 2

l
O




I-Max F

FE4000 (Flat) Standard

. ! =

- ap Tolerance

H-A Subsirta 01.0-08.0 O~-0.020

@ FA2 Gisoosty | 0~-qowm

[}

Designation a0 “d 2 L
FE 4025-040 25 8 & L0
4030-045 3 g 5 £5
@ 403 5-045 36 ] 10 45
' 4040-045 4 5 14 5
4045-045 8 g 11 £6
4050-050 1 g 13 =g
4055-050 a5 8 13 50
4060-050 & g 13 S0
406 5-060 8.5 & 16 40
407 0-060 7 & 16 A0
407 5-060 i & 16 60
4080-060 A 5 14 Al
4085-070 a5 10 19 T
4090-070 g 10 19 il
4095-070 95 10 19 T
4100-070 10 10 z2 70
4105-075 105 12 z2 75
4110-075 1 12 22 75
4M15-075 15 12 z2 7E
4120-075 12 12 Z5 7E
4130-085 13 16 = HE
4140-085-514 14 14 26 BE
4140-085 14 18 8 &
4150-090 15 18 8 a0
4160-100 18 16 a2 100
4180-100-518 18 16 a2 130
4180-100 18 20 2z 100
4200-105 20 20 28 105




F I-Max
FE2000/4000 (Long Flat)

| Hﬂdl Fig. 2
L |
: oD !
PG ) gt
: 012.0-020.0
{mm)

Designation @D Bd 4 - L Fig.

FE 2030-050 3 6 12 15 50 i

2040-050 4 6 15 20 &0 1

0 2050-060 5 8 20 25 80 i

2060-060 6 G 20 - 50 1

2080-070 g g 25 - 70 1

2100-09%0 10 10 30 = 27 1

2120-090 12 12 eli] - =hal 1

2140-110-514 1< 14 40 - 110 1

2140-11D 12 16 40 a5 110 1

2160-11D 16 16 50 - 110 1

2180-110-518 15 18 50 - 113 1

2180-110 14 20 50 &5 110 1

2200-110 20 20 55 = 110 1

FE 4030-050 3 g 12 15 S 2

4040-050 4 & 15 20 53 2

@' 4050-060 5 £ 20 25 2k 2

4060-060 ] & 20 - B2 2

4080-070 3 & 25 - 70 2

4100-090 10 10 30 - 90 2

4120-090 12 12 30 - <l 2

41440-110-514 1L 14 Ll - 111 2

4140-110 12 16 40 a5 110 2

4160-110 16 16 50 = 110 2

4180-110-518 18 13 =0 - 110 2

4180-110 15 20 50 55 110 2

4200-110 2a an 55 - 110 2




I-Max F

FE2000-T (Taper Flat)

2d

ap Tolerance

H-q} Substrate | D1.04360 0~-0020

a 2d FAZ Gisoosty | 0~-qowm

[}

Designation a0 @d ] L d
FE 2030-045-T05 3 & 10 45 0.5
2030-045-T10 3 & 10 1°
O 2030-045-T15 i ] 10 45 i
2030-045-T20 3 & 10 A5 Ed
2030-045-T25 5 & 10 45 257
2030-045-T30 3 3 10 45 3"
2040-045-T0S 4 3 12 45 ne?
2040-045-T10 4 & 12 45 1
2040-045-T15 4 6 12 45 1.5°
2040-045-T20 4 & 12 45 2
2040-045-T25 4 & 12 45 252
2040-045-T30 4 ] 17 45 a5
2050-050-T0S 5 3 15 B ng?
2050-050-T10 5 & 15 I i
2050-050-T15 5 3 15 ED 157
2050-050-T20 5 8 15 £0 20
2050-050-T25 5 8 15 £0 25°
2050-050-T30 5 8 15 o H?
2060-050-T05 g ) 15 £0 0.5°
2060-050-T10 g a 15 5O 12
2060-050-T15 £ # 15 e} b
2060-050-T20 3 a8 15 B 20
2060-050-T25 8 a 15 EO o5?
2060-050-T30 8 a 15 EC 3°
2080-060-T05 & 10 20 20 0.5°
2080-060-T10 ] 10 20 &0 18
2080-060-T15 ] 10 20 80 1.57
2080-060-T20 8 10 20 80 2°
2080-060-T25 g 10 20 &0 25"
2080-060-T30 & 12 ] =0} o
2100-070-TOS 10 12 25 O ng?
2100-070-T10 10 12 o5 70 12
2100-070-T15 10 12 25 70 1.5°
2100-070-T20 10 12 25 70 2°
2100-070-T25 10 14 25 70 25°
2100-070-T30 10 14 25 70 3°




F -max
FE2000-T (Taper Flat)

o
-$' 2o} - e - ed

oD Tolerance

H-A - Sustrate 1 0-08.0 0~-0.020

0B % 5 i8

{mrn}

Designation 2D ad { L e
FE 2110-070-TOS 1 12 25 70 G5
2110-070-T10 " 12 25 il 12
O 2110-070-T15 11 14 25 70l 15
2110-070-T20 11 14 25 ] a2
2110-070-T25 11 14 25 il 25
2110-070-T30 1 14 25 T 3
2120-075-TO5 12 14 30 75 G
2120-075-T10 12 14 30 75 1?
2120-075-T15 12 14 a2 75 15
2120-075-T20 12 16 a2 75 2
2120-075-T25 12 16 30 75 25
2120-075-T30 12 16 A0 75 a2
2130-075-TO5 13 14 30 75 [ o
2130-075-T10 13 14 30 75 55
2130-075-T15 13 16 30 75 il
2130-075-T20 13 16 a2 75 20
2130-075-T25 13 16 a2 75 z5
2130-075-T30 13 18 a2 75 @
2140-080-TO5 14 16 36 &0 C.5°
2140-080-T10 14 16 35 jata] i
2140-080-T15 14 18 b #0 8¢
2140-080-T20 14 18 35 &0 a2
2140-080-T25 14 18 35 &0 25
2140-080-T320 14 18 a5 &0 ki
2150-080-T05 13 18 a5 &0 gge
2150-080-T10 13 10 35 &0 42
2150-080-T15 15 18 35 & 15°
2150-080-T20 15 18 36 &0 b
2150-080-T25 13 20 35 jata] it
2150-080-T30 14 20 3k ] i
2160-0%0-TDS 18 20 42 21d] [ o
2160-090-T10 18 20 1% <] {2
2160-090-T15 15 20 42 =] 15°
2160-090-T20 15 20 42 g 2=
2160-090-T25 18 20 42 g Z5°
2160-090-T30 16 22 40 20 3°




I-Max F

BE2000/4000 (Ball)

-ﬂdI Fig: 1

|“’"I Fig. 2

oD Tolerance |R Tolerance
ICY RIS
O120~0200 | 0~-C030 | 001
(mm)

Designation R @D od 2 i Fig
BE 2010-050 05 1 5 25 50 1
2015-050 0.75 1.5 5 4 50 1
O 2020-050 1 2 5 5 50 1
2025-060 1.25 25 6 6 50 1
2030-060 1.5 3 £ 3 £0 1
2035-070 - 75 55 & 3 70 1
2040-070 2 4 8 a 70 1
2050-080 25 5 8 1 ao 1
2060-090 3 =] G 1z o0 1
2070-090 35 7 8 12 50 1
2080-100 4 a 2 1< 100 1
2090-100 45 9 10 16 106 1
2100-100 5 10 10 15 10C 1
2120-110 5 12 12 o2 10 1
2140-110-514 7 14 14 25 110 1
2140-110 7 14 16 28 110 1
2160-140 8 16 16 30 140 1
2180-140-518 3 18 18 e 1400 1
2180-140 9 18 20 3£ 1< 1
2200-160 10 20 20 35 ilils 1
BE 4030-060 15 3 53 & 5] P
= 4040-070 2 4 8 a 70 2
6 4050-080 25 5 & 10 a0 2
’ 4060-090 3 6 5 12 %0 2
407 0-090 35 7 8 1= ] 2
4080-100 4 8 8 1= 10C 2
4100-100 5 10 10 15 10C 2
4120-110 ! 12 12 22 110 2
4160-140 & 16 16 30 1< 2
4200-160 10 o0 21 SR 161 P




F I-Max
BE2000 (Long Ball)

& % 2 aal

oD Tolerace |R Tolerance

HA " Subsirate | O 0080 | 0~-0020 | 001

@ a A2 09.0:0100 | 0~-0025 | +0m

: 2i20-@200 | 0~-0020 | =001

{mmj
Designation R a0 a2 2l L
BE 2030-100 1.5 3 3 7 100
2040-100 2 4 4 9 10C
o 2060-115 3 a3 6 12 115
2080-140 4 3 a8 16 140
2100-180 5 10 12 20 18C
2120-200 G 12 12 20 200
2160-250 8 16 15 a0 DR
2200-250 10 20 20 36 25
BE2000-T (Taper Ball)
2T ﬂ .mI
L
oD Toleraice |R Tolerance
) JSIGEE R
3 o120-0200 | 0~-0030 | 000
{mmj

Designation R 2D od ¢ L e
BE 2030-045-T05 16 3 6 10 45 0.5°
2030-045-T10 15 3 6 10 45 1°
2030-045-T15 A5 5 5 10 45 152
é 2030-045-T20 1.5 3 5 10 45 22
2030-045-T25 15 & 53 10 45 a5
2030-045-T30 15 3 4 10 45 3
2040-045-TO5 2 4 i} 12 45 0.5°
2040-045-T10 2 1 8 12 15 1%
2040-045-T15 2 4 & 12 45 182
2040-045-T20 2 4 8 12 45 ¢
2040-045-T25 2 4 5 12 45 257
2040-045-T30 2 4 53 12 45 3:
2050-050-T05 25 3 5 15 52 0&
2050-050-T10 25 5. i} 15 a2 1%
2050-050-T15 25 g 8 15 50 i5°
2050-05D-T20 24 5 4} 14 ] o
2050-050-T25 245 £ 8 15 Al 2 e
2050-05D-T30 25 5 g 15 50 3
2060-050-TO5 5 5 & 15 52 e
2060-05D-T10 3 3 23 15 50 1B
2060-050-T15 3 6 & 15 a0 1.5
2060-050-T20 3 3 23 15 59 2
o 2060-050-T25 3 6 8 15 50 25
2060-050-T30 ] £ 8 15 Al 3

I
e




I-Max F

BE2000-T (Taper Ball)

ap Tolerance | R Tolerance

H-A Substrate | 010250 | 0~-0020 001

a FAD 0900100 | 0~-0025 | 00

0°20-C200 | 0--2080 | 001

[rrr)
Designation R BD Bd 2 L i}
BE 2080-060-TO5 4 o 10 20 &0 n&e
2080-060-T10 4 8 10 20 &0 e
O 2080-060-T15 4 8 10 20 B 1.5
2080-060-T20 4 a 10 20 B0 20
2080-060-T25 4 a 10 20 &0 25¢
2080-060-T30 4 a8 10 20 B0 3@
2100-070-TOS 5 10 12 25 70 05°
2100-070-T10 ) 10 12 25 70 12
24100-070-T15 5 10 12 25 70 150
2100-070-T20 & 10 12 25 70 20
2100-070-T25 b 0 12 25 o 2h
2100-070-T30 5 10 14 25 70 a2
2110-070-T05 55 i 12 25 70 05e
2110-070-T10 55 i 12 25 70 12
2110-070-T15 a4 1 14 25 o 1.8¢
2110-070-T20 55 I 14 25 70 20
2110-070-T25 55 1 14 25 70 25
2110-070-T30 55 i 14 25 70 >
2120-075-T05 A 12 14 a0 75 n&s
2120-075-T10 5} 12 14 30 75 12
2120-075-T15 g 12 14 30 75 150
2120-075-T20 53 12 14 30 75 e
2120-075-T25 53 12 16 G 75 pac
2120-075-T30 a 12 16 30 75 &
2130-0753-T05 85 13 14 30 75 n5e
24130-075-T10 (43 12 14 30 75 1
2130-075-T15 Bk 13 16 30 I 18¢
2130-075-T20 6.5 13 16 30 75 =
2130-075-T25 6.5 13 16 50 75 25
2130-075-T30 6.5 13 16 30 75 a7
2140-080-T0S 7 14 16 35 an n&e
2140-080-T10 7 14 16 35 an 13
2140-080-T15 7 14 16 35 an 155
2140-080-T20 7 14 18 35 an e
2140-080-T25 T 14 18 G5 An pac
2140-080-T30 T 14 18 38 an &
2150-080-TO5 7.5 15 18 35 B0 0.5°
24150-080-T10 7.5 16 18 35 an 1
2150-080-T15 ih 15 15 3h Ho 18¢
2150-080-T20 7A 15 18 35 an e
2150-080-T25 75 15 20 35 an ot
2150-0D80-T30 75 15 20 35 an 3°
2160-090-T0S 8 16 20 £0 =] n&°
2160-050-T10 ] 16 20 20 a0 1
2160-0950-T15 g 16 20 20 a0 15°
2160-090-T20 23 16 20 20 50 e
2160-090-T25 & 16 21 () an pac P‘Q'
2160-090-T30 8 18 20 20 80 = '-*"i




F Technical Information for Z Endmill

Endmill series for general cutting

Z Endmill

@ Endmill for general cutting of various workpieces under HrC45
(carbon steel, alloy steel, cast iron, pre hardened steel, etc.)

® New shape and coating improves performance and tool life

@ Cptimized blade design for less chipping and stable machining

(>) Features

y = New grade(PC315E)
\ chbility - Fine substrate and lubricative coating guarantee excellznt
performance at higr speed and high temperature.

= Special edge treatment
- Special cutting edge design was appled for less chipping

Befaie After special edge and longer tool life
treatment

= High accuracy with tolerance-hd
- High quality production system enables tolerance-h5
throughout the whole series.

(») ZFE Series (Flat) _ (») ZBE Series (Ball)
1
2
i N\ L2
Cutting load is
dispersed
¢
a1 #a2’, Bi’#B2" Irregular indexing & helix S shape of ball
= |regular indexing & helix prevent chatlering = The S shape of ball disperses cutting loads

and improve surface = The tolerance of ball A is under £0.005mm




() Cutting performance

Technical Information for Z Endmill F

Carbon steel [1045(AIS]) / C45(DIN) / S45C(JIS), HRC20) ]

= Cutting
conditions

= Tools

Diameter = @8.0 u Result

n{min') = 7 165
ve(m/min) =180
vi{mm/min) = 1,433
fz(mm#) = 0.05
ap(mm) =8
ae(mm) =08

dry

ZFE4080-070

Cutting length (m]

I

s— Z Endmill

£ Enamill Competitor

+ Cutting =dge treatment for less chipping

Carbon steel [ 1045(AISI) / Ca5(DIN) / S45C(JIS), HRC20) ]

= Cutting Diameter = @8.0 = Result
conditions n(min') =5,175 - e
ve(mimin) =130 s _ in-T;";;
vi(mm/min) = 1,035 & 70m
fz(mm#t) = 0.1 g —  Sm
ap(mr) =05 a — =
ae(mr) =16 : — - Z Endmill Competitor
dry Z Endmill Gorpelitor
= Tools ZBE2080-100 » New grade improvas wear resistance
@ Recommended cutting conditions (ZFE2000 / ZSFE2000 Flat)
oigon [ Al sodndarin e S
: Conditian
o : R.P.M Feed R.P.M Feed R.P.M Feed
D'ameter(ﬁ}"-._ n{min-'} vi{mm/min} n{min vi{mm/min) n{min} vi{mm/min)
1 19,745 175 13,057 100 10,500 70
2 11,360 180 7,560 120 5,300 El
3 8,920 210 5,560 140 4,620 120
4 7,560 300 4,620 180 3.830 150
5 6.300 320 3,780 190 3,160 160
6 5,560 350 3,360 220 2,840 180
3 4,200 380 2,520 200 2,100 130
10 3.260 330 2,000 180 1,680 160
12 2740 280 1,680 130 1,360 130
18 2,200 220 1,360 10 1,060 10

® Applicationtip . 0 _
g

= Slotting depthiap)
< @3 =D (ap 0.21)
<D > 03(ap05D)
- Workpiece should be clamped rigidly. In case of vibratian,
reduce R.P.M and feed rate by the same ratio

s

i

—



F Technical Information for Z Endmill

N

— -
L= =
L e ey
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@ Recommended cutting conditions (ZFE4000 / ZSFE4000 Flat)

@ Cutting condition by overhang

+ Workpiecs should be clamped rigidly. In case of vibration,
reduce F.P Mand feed rate by the same ratio

m Cutting conditions of the shank taper type in case of being clamped at neck.
= When the overhang is increased by 1D, decrease R.P.M and feed 10%.

= |n case of the straight type adjust conditions according to the overhang.

= Ex) When the overhang is 3D and is increased by 1D, decrease R F.M and feed 10%.

(*) Notice

= Cutting conditions are up 1o the machina’s condition and the shape of cutting.
= Use cutting fluid that is proper 10 the workpiece and produces few temperature reaction.

L : Alloy steel and carbon steel Pre hardened steel .
i S inder HrC30) (HRC30~45) Dlaiicss deel
contion R.P.M Feed R.P.M Feed R.P.M Feed
Diamefer(a}, n(min) vimm/min) n(min-") vi(mm/min) n(min-') vi{mm/min)
2 11,560 280 7.560 170 6300 140
3 8920 320 5,560 200 4620 170
4 7.560 570 4,620 350 3.880 230
5 8,300 800 3,780 360 3160 300
i 5,560 660 3,360 410 2 840 330
8 4,200 710 2,520 380 2100 330
10 3,260 810 2,000 300 1,680 300
12 2,740 520 1,680 250 1,360 240
16 2,200 410 1,960 200 1,100 200
m Shouldering depth{ap) and radial depth(ze)
+ap—1.0D
«ae — 0.050
= Woarkpiece should be clamped rigidly. In case of vibration,
reduce R.FP M and feed rate by the same ratio
() Recommended cutting conditions (ZBE2000 Ball)
?';:"-. Vorkpiece Alloy steel and carbon steel Pre hardened steel
= {under HRC30) {HRC30~45)
. Gondition
: R.P.M Feed R.P.M Fead
Diameter(@}. n(min) vi{mm/min) n{min ') vi{mm/min)
1 30,000 2,880 30,000 2,520
12 30,000 3,060 28,8300 2,580
15 30,000 3.240 28,800 2,700
2 29,820 3.420 28680 2,830
3 19,860 3,600 18,080 3,180
4 14,840 3,600 14,340 3,180
5 11,150 3,480 10,680 2,940
5 8,340 2,910 8,040 2,460
8 5,660 2,520 5420 2,100
10 5,580 2,220 5340 1,860
12 4170 177 4,008 1,500
- ap = 0.031
« pf = 0.05D

Owarhang




Z Endmill F

ZFE2000 (Fiat)

(2] e | (2 ‘&
shank T s
\ y “ PCILE @0~ | 200--0025 ;

(mr)
Designation aD &d i L
ZFE ZFE2010-050-54 1 4 25 50
ZFE2010-050-56 1 8 24 50
Q ZFE2012-050-84 1.2 4 3 50
ZFE2012-050-56 1.2 5 3 50
ZFE2015-050-54 18 4 4 Al
ZFE2015-050-86 18 & 4 Al
ZFE2020-050-54 2 4 5 =1
ZFE2020-050-56 2 8 8 50
ZFE2025-050-54 25 4 75 50
ZFE2025-050-56 25 a8 75 50
ZFE2030-050-54 3 4 a 50
ZFE2030-050-56 3 5 9 50
ZFE2015-050 ik 5 10 50
ZFE2040-050-54 4 4 ghl Al
ZFE2040-050-56 4 g | =1
ZFE2045-050 45 53 14 =1
ZFE2050-060 5 8 15 50
ZFE2055-060 58 5 15 50
ZFE2060-060 & g 15 50
ZFE2065-060 8.5 ] 18 50
ZFE2070-060 i g 20 a0
ZFE2075-060 i 8 z0 a0
ZFE2080-070 i & A i
ZFE2085-070 g5 10 jeiel 70
ZFE2090-070 9 10 z32 70
ZFE2095-070 RS 10 z4 7O
ZFE2100-075 10 10 25 78
ZFE2120-080 12 12 ale] oo
ZFE2140-100 14 14 25 100
ZFE2180-100 16 16 40 100




F Z Endmill

ZFEA4000 (Fiat)

= = = — @d
I

Muitinle Sibsirate el il S g <

o B (=) S =

{mrn}
Designation &b 2d ¢ L
ZFE ZFE4010-050-54 1 4 25 50
ZFE4010-050-56 i G z5 50
@ ZFE4012-050-84 1.2 4 3 50
ZFE4012-050-56 12 5 3 50
ZFE4015-050-54 14 4 4 kil
ZFE4015-050-56 14 & 4 kil
ZFE4020-050-54 2 4 5 el
ZFE4020-050-S6 2 B 3 50
ZFE4025-050-84 25 4 75 50
ZFE4025-050-56 25 = 75 50
ZFE4030-050-54 3 4 3 50
ZFE4030-050-56 3 B 3 50
ZFE4035-050 R 5 -a 50
ZFE4040-050-54 4 1 kil
ZFE4)40-050-56 3 11 el
ZFE4)45-050 45 5 e el
ZFE4050-060 5 B ‘5 40
ZFE4055-060 55 g =5 50
ZFE4060-060 & ] 5 50
ZFE40635-060 6.5 a B 50
ZFE4070-080 7 a 20 =ld]
ZFE4075-060 & 2 20 =]
ZFE4080-070 & =} 20 4l
ZFE4)85-070 g5 1C 22 il
ZFE4090-070 g 1C 22 70
ZFE4095-070 a5 1C 22 7a
ZFE4100-075 10 1 25 75
ZFE4120-080 12 1z 3a o]
ZFE4140-100 14 14 35 400
ZFE4160-100 16 1 40 100




Z Endmill F

ZSFE2000/4000 (Short Flat)

@ Cibotic oD Tolerance
‘ i 1:; ~@55 | 000~-0M5
PC315E 260~ | 0.00--0025

Designation @D ad [ I3

ZSFE ZSFE2010-040-54 1 4 15 40
ZSFE2010-040-56 1 0 15 40

a ZSFE2012-040-54 12 4 15 40
ZSFE2012-040-56 12 5 15 0
ZSFE2015-040-54 15 4 22 a0
ZSFE2015-040-56 18 P 22 o
ZSFE2020-040.54 2 4 3 0
ZSFE2020-040-56 2 5 3 .0
ZSFE2025-040.54 2E 4 4 20
ZSFE2025-040-86 25 5 4 0
ZSFE2030-045-84 3 4 45 2
ZSFE2030-045-86 3 6 45 2
ZSFE2040-045.54 4 4 E e
ZSFE2040-045.56 4 6 G o
ZSFE2060-050 6 6 9 50
ZSFE2080-060 8 5 12 80
ZSFE2100-065 10 10 15 56
ZSFE2120-070 12 12 18 %0

ZSFE ZSFE4010-040-54 1 4 15 20
ZSFE4010-040-86 1 5 15 20

@‘ ZSFE4012-040-54 12 4 15 20
' ZSFE4012-040-56 12 6 15 20
ZSFE4015-040-54 186 4 22 o
ZSFE4015-040-56 18 5 22 e
ZSFE4020-040.54 2 . 3 0
ZSFE4020-040.56 2 5 3 0
ZSFE4025-040.54 25 4 7 40
ZSFE4025-040-56 25 6 4 4
ZSFE4030-045.54 5 4 45 2
ZSFE4030-045.56 3 6 45 z
ZSFE4040-045.54 4 & 5 s
ZSFE4040-045.56 4 5 5 5
ZSFE4060-050 6 5 g 50
ZSFE4080-060 3 8 12 80
ZSFE4100-065 10 10 15 &%
ZSFE4120-070 12 12 18 70

5

i o

Fy

i




F Z Endmill

ZBE2000 (Ball)

0B (i ==
shank =l =001
PC315E 060~ | C00~-0025

Designation R oD od [ L
ZBE ZBE2010-050-S4 05 1 4 25 50
ZBE2010-050-56 05 1 a 25 50
0 ZBE2012-050-S4 06 12 4 3 50
ZBE2012-050-56 o] 12 5} 3 50
ZBE2015-050-54 075 15 4 4 50
ZBE2015-050-56 o 16 z P 511
ZBE2020-050-54 1 2 4 5 501
ZBE2020-050-56 i 2 B 5 50
ZBE2025-060-84 1.25 25 4 6 B0
ZBE2025-060-86 1.25 25 & 6 B0
ZBE2030-060-54 1.5 3 4 a8 B0
ZBE2030-060-56 15 3 ] a8 B0
ZBE20315-070 1.75 35 5 a 7
ZBE2040-070-54 2 4 i £l
ZBEZ2040-070-56 2 3 2 7o
ZBEZ2045-080 225 445 53 o an
ZBE2050-080 256 3 6 10 a0
ZBE2055-090 275 55 & 11 81
ZBE2060-090 3 g ] 12 81
ZBE2065-090 325 6.5 a 13 81
ZBE2070-090 il 7 a 1£ 50
ZBE2050-100 4 3 2 14 plels
ZBE2085-100 4.2h Ba 12 18 we
ZBEZ0950-100 45 3 12 18 gluls
ZBE2100-100 5 10 (i 15 4ac
ZBE2120-110 6 12 12 22 110




F Z Endmill

ZBE2000 (Ball)

0B (i ==
shank =l =001
PC315E 060~ | C00~-0025

Designation R oD od [ L
ZBE ZBE2010-050-S4 05 1 4 25 50
ZBE2010-050-56 05 1 a 25 50
0 ZBE2012-050-S4 06 12 4 3 50
ZBE2012-050-56 o] 12 5} 3 50
ZBE2015-050-54 075 15 4 4 50
ZBE2015-050-56 o 16 z P 511
ZBE2020-050-54 1 2 4 5 501
ZBE2020-050-56 i 2 B 5 50
ZBE2025-060-84 1.25 25 4 6 B0
ZBE2025-060-86 1.25 25 & 6 B0
ZBE2030-060-54 1.5 3 4 a8 B0
ZBE2030-060-56 15 3 ] a8 B0
ZBE20315-070 1.75 35 5 a 7
ZBE2040-070-54 2 4 i £l
ZBEZ2040-070-56 2 3 2 7o
ZBEZ2045-080 225 445 53 o an
ZBE2050-080 256 3 6 10 a0
ZBE2055-090 275 55 & 11 81
ZBE2060-090 3 g ] 12 81
ZBE2065-090 325 6.5 a 13 81
ZBE2070-090 il 7 a 1£ 50
ZBE2050-100 4 3 2 14 plels
ZBE2085-100 4.2h Ba 12 18 we
ZBEZ0950-100 45 3 12 18 gluls
ZBE2100-100 5 10 (i 15 4ac
ZBE2120-110 6 12 12 22 110




Technical Information for I' Endmill F

Stable performance guaranteed for workpiece which is under HrRC45

* Endmill €
I" Endmi
® Tough substrate & wear-resisting coating technology applied E
® \\Vide application range in general Use

- Stable performance guaranteed for workpiece which is under 4 HRC

® Saving cost by higher productivity

e e -

ALTIN Coating layer

(®) Product line-up *IPBE | Plus Ball Endmil (01~020)
+IPFE : | Plus Flat Endmill (@1-220)

+IPRE : | Plus Radius Endmill (¢1-212)

(») Application area

H-Max 3
50 oA i :
A

Hardness{HrC)
[+:]
[ =)
1
I
1
|
|

v Enamil

TR . ~ I* Endmill

7

b

H E E M m WaT<EiCce

Hardened  Heal rezsislacl Sleel Slainess Cranzl inon Fhzni-ferrous
ataal Tirznidn allcy ataal matal

(>) Comparison

10C

Processing lencibfm)

LI

17 Endmill Comrpets A Lomaos or g 1+ Endmill Competitor A Competitor 3

+ Workpiece : SM45C

+ Curring eondition : Cutting Diameter=€8.0 n{min")=5173 ve{m/min}=130.0 vi{mminin)=1034 fz{mmAi)=0.1
apimm)=0.5 as{mm)=1.6 Dry

* Tool : IPBE208(0-060

R

&




i

S
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F Technical Information for I" Endmill

7

(>) Recommended Cutting Condition (Flat)

= IPFE2000
Carbon steel, Alloy steel ~ HRC3D Alloy steel, High speed steel HRC30~45 Stainless steel
BEete: (SM50C, SCM, G250, Cast iron) {Pre hardened steels, STD61, NAK) (STS304, STS316)
{20} RP.M Feed (mm/min) RP.M Feed {mm/min) RE.M Feed {mm/min}
{min") Shouldering |  Slotting (min"} | Shouldering | Slotting {min’) Shouldering |  Slotting
1.0 30,000 BOO 480 20,000 400 320 12,600 300 180
15 20.000 600 480 14.000 400 320 8400 300 180
20 15,000 600 480 10,000 400 400 6300 300 180
25 12,000 500 480 8,200 400 320 5,100 300 180
3.0 10,000 600 480 7,000 400 320 4,200 300 180
40 7.500 600 480 5,200 400 320 3100 300 180
50 6,000 600 480 4200 400 320 2500 300 180
80 5,000 600 480 3,500 400 120 2100 300 180
30 4.000 520 410 2,800 350 230 1,600 260 150
100 3,200 450 360 2,200 300 240 1,300 230 130
12.0 2,700 410 320 1,800 270 210 1,100 210 120
160 2,000 240 180 1,400 210 160 240 160 100
20.0 1,600 200 160 1,100 170 130 680 140 80
@ Application tip = Shouldering depth (ap) and radial depih (ag) ) ~ =Slotting depthiap)
vap <010 (N=03) & o «ap =010 N<02)
=020 (D>03) e =020 (D>02)
- a8 1 0,10 {D=0?) Jf
=0.2D (D>02)
= |PFE4000
Carbon steel, Alloy steel ~ HRC30 Alloy stael, High speed steel HAC30~45 Stainless stes|
Distiotar {SM50C, SCH, G250, Cast iron) (Pre hardened steels, STD61. NAK) (5TS304, STS316)
(2D) RPM Feed (mm/min) RP.M Feed (mm/min) RP.M Feed (mm/min)
{min") Shouldering |  Slotting {min") Shouldering |  Slotting {min’) Shouldering | Slotting
1.0 30,000 900 720 20,000 600 480 12,600 450 270
1.5 20,000 a00 720 14,000 BO0 480 8.400 450 270
20 15,000 900 720 10,000 600 480 6,300 450 270
25 12,000 900 720 3200 600 480 5,100 450 270
2.0 10,000 900 720 7,000 800 480 4,200 450 270
4.0 7,500 900 720 5,200 600 480 3,100 450 270
50 5,000 900 720 4200 600 480 2,500 450 270
80 5000 900 720 3.500 600 480 2,100 450 270
8.0 4,000 780 520 2,800 520 410 1,600 390 230
100 3,200 680 540 2.200 450 360 1,300 340 200
120 2700 B20 330 1,900 410 320 1,100 310 180
16.0 2,000 360 280 1,400 310 240 840 240 140
20.0 1,800 300 240 1,100 250 200 680 210 120
& Application tip = Shouldering depth (ap)and radial depth (ae) 0 _ = Slotting depthiap)
- ap : =1 5D(All diameter) e - s ap 120,10 {D=02
«ae 1 =0.10 (D=03) =0.2D (>02)

<0.2D (D=03)




() Recommended Cutting Condition (Ball)

Technical Information for I' Endmill F

m |[PBE2000
Carbon steel Alloy stes] Mold steel ~HRC45 Non-ferrous metal
Biarrioler (SM50C) (SCM, STD, STS, KP4, NAK) ( STD51) (Aluminum)
(@D) RPM Feed RP.H Feed RP.M Feed RP.M Feed
{min™} {mm/min) {min") {mm/min} {min™) {mm/min} {min™) {mm/min}
10 40,000 1,200 38,000 1,200 29,000 800 40,000 1,000
15 30,000 1,270 25,500 1,100 15,000 700 40,000 1,360
20 24,000 1,160 19,000 800 14,300 500 40,000 2,000
2.5 19,000 1,000 15,300 570 11,500 510 38,000 2,400
3.0 16,000 930 13,000 00 9,800 450 32,000 2,400
35 13,700 830 11,400 580 8200 450 27,300 2,400
40 12,000 850 10,000 570 7.200 450 24,000 2,400
50 9,600 930 8,000 550 5700 450 18,000 2,400
6.0 8,000 850 6,400 540 4 800 450 16,000 2,400
50 5,000 800 4,800 540 3,800 450 12,000 2,400
10.0 4,800 800 3.800 340 2.800 450 9,600 2,300
12.0 4,000 500 3,200 540 2.400 450 8,000 2,100
14.0 3,400 500 2750 540 2.050 450 6,800 2,000
16.0 3,000 500 2,400 540 1,800 450 6,000 2,000
20.0 2,400 800 1,500 520 1,450 450 4,800 2,000
@ Application tip = Sloting depth{ap) - 4 /L/‘ﬁp = Shouldering depth {ap) and radial depth (ag}
ap " 8P 1 0.1XR(~45HKC) W i ~0.16xR Rs0.3(~45HAC)
0.08xR(~50HRC) |- - ~0.25xH H=3 (~45HRC)
ag ~0.17xR  FR<4 (~45HRC)
{R0.1~0.5=0.2xF) ~0.0551 {~50HAG)
0.3xR
@ Recommended Cutting Condition (Radius)
= |PRE2000
Carbon steel, Alloy stegl ~HRC30 Alloy steel, High speed steel HRCI0~45 Stainless steegl
BEBloE {SM50C, SCM, GC250, Cast iron] {Pre hardened stesls, STD61, NAK) (STS304, STS316)
(2D) RPH Fesad (mmv/min) REM Fead (mm/min) R.PH Feed (mm/min)
(min™ | Shouldering |  Slotting (M) | Shouldering  Slotling (min") | Shouldering | Slotting
20 11,000 180 180 7.200 110 110 6,000 a0 80
3.0 8,500 200 160 5300 130 100 4,400 110 66
40 7,200 360 280 4,400 220 150 3,000 150 110
3.0 5,000 380 aca 3,800 230 1380 2,400 180 110
6.0 5,300 420 340 3,200 240 180 2,200 210 130
80 4,000 450 380 2.400 240 180 1,600 220 130
10.0 3,200 390 310 1,900 180 150 1,300 180 110
12.0 2,700 Jac 260 1,800 160 130 1.00:0 130 80
@ Application tip . 3 .
u Shouldering depth (ap) and radial depth (ae) en u Slotting depth(ap)
sap =150 ,// “ap =030
rap:=0.1D /// j

s

&



F I' Endmill

IPFE2000(Standard Flat)

IR
shank Dz | 0,00 ~-0.02
24 012,180 | £.00+~ -0.05

{mmj
Designation @n 2d i L
IPFE 2010-050-33 1 3 3 50
2010-050-54 1 4 3 50
O 2010-050 1 fi 3 50
2015-050-53 R 3 4 50
2015-050-54 1.5 4 4 50
2015-050 15 & 4 =]
2020-050-53 2 3 b =]
2020-050-54 2 4 5 50
2020-050 2 G 3 50
2025-050-33 25 3 8 50
2025-050-54 25 4 A 50
2025-050 25 fi g 50
2030-050-53 3 3 a el
2030-050-54 3 il % =]
2030-050 3 & i =]
2035-050-84 as 4 0 50
2035-050 a5 = 0 50
2040-050-54 4 4 11 50
2040-050 4 ] 1 50
2045-050 45 5 =3 50
2050-050 5] B 3 kil
2055-050 65 & 3 el
2060-050 a8 B 5 50
2065-060 85 8 5 40
2070-060 7 B 5 50
2075-060 7.5 a g 50
2080-060 8 a 20 50
2085-075 8.5 1C 20 75
2090-075 ] 1c 20 75
2095075 uh als 2y )
2100075 10 1 25 75
2105-075 10.5 12 25 75
2110-075 11 12 30 75
2115-075 1.5 12 30 75
2120-075 12 12 32 75
2140-100 14 18 44 400
2160-100 16 1 40 100
2180-100 18 2 45 100
2200-100 A @ 45 00

B

3
{)




I" Endmill F

IPLFE2000 (Long Flat)

supstate oD | Tolewance | @ e~ -
hank| O1~012 |000~-002 N/ @ @
@ 320 21020 | 0.60~-2.00 ot =

(*) Long Shank Type

{mrr)

Deslgnation @D 2d i L

IPLFE 2060-075 ] g 16 TE
2060-100 ] g 16 104

O 2080-075 a g z0 TE
2080-100 i 8 A 100
2100-100 10 10 Z5 100
2100-150 10 10 Z5 1350
2120-100 12 12 3z 100
2120150 12 12 az 130
() Long Flute Type
{m)

Designation @D 2d ) L

IPLFE 2010-050-V754 1 4 7 50
" 2015-050-V954 15 4 g 50
Q 2020-050-V1254 2 4 12 50
2025-050-V1254 25 4 12 50
2030-060-V1556 k] g 15 Lilg
2035-060-V1556 35 g 15 a0
2040-075-V2056 4 ] =) 75
2045-075-V20586 45 5 Z0 75
2050-075-V2556 5 g Z5 7
2055-075-V2556 a5 5} Z5 75
2060-075-V3056 & g 20 TE
2070-100-V3058 7 & 20 100
2080-100-V4058 a & 40 100
2090-100-V40510 G 10 40 100
2100-100-V40510 10 10 40 100
2110-100-V40512 1 12 Al 10
2120-100-V50512 12 12 E0 100
2140-150-V50516 14 18 E0 150
2160-150-V60516 16 18 &0 150
2200-200-V90520 an 20 G0 200

s

A




F I' Endmill

IPFE4000 (Standard Flat)

@ ALY [swsue! __ O | Toleance
pCRn shank Dz | 0,00 ~-0.02
: 24 012,180 | £.00+~ -0.05

{mmj

Designation @n 2d i L
IPFE 4010-050-83 1 3 3 50
4010-050-54 1 4 3 50
@ 4010-050 1 fi 3 50
4015-050-53 R 3 4 50
4015-050-54 1.5 4 4 50
4015-050 15 & 4 =]
4020-050-53 2 3 b =]
4020-050-54 2 4 5 50
4020-050 2 G 3 50
4025-050-83 25 3 8 50
4025.050-54 25 4 A 50
4025-050 25 fi g 50
4030-050-53 3 3 a el
4030-050-54 3 il % =]
4030-050 3 & i =]
4035-050-54 as 4 0 50
4035-050 a5 = 0 50
4040-050-54 4 4 11 50
4040-050 4 ] 1 50
4045-050 45 5 =3 50
4050-050 5] B 3 kil
4055-050 65 & 3 el
4060-050 a8 B 5 50
4065-060 85 8 5 40
4070-060 7 B 5 50
40735-060 7.5 a g 50
4080-060 8 a 20 50
4085-075 8.5 1C 20 75
4090-075 ] 1c 20 75
4095-075 uh als 2y )
4100-075 10 1 30 75
4105-075 10.5 12 30 75
41410-075 11 12 30 75
411415-075 1.5 12 30 75
4120-075 12 12 32 75
4144-100 14 18 44 400
4160-100 16 1 40 100
4180-100 18 2 45 100
4200-100 A @ 45 00

B

3
{)




I" Endmill F

IPLFE4000 (Long Flat)

poaoy | shank| 01012 [000~002 Ny @\ZJ @ ey
@ 24020 [0.00- 000 fials 7

(*) Long Shank Type

{mrr)
Deslgnation @D 2d i L
IPLFE 4060-075 ] g 16 TE
4060-100 ] g 16 104
0 4080-075 a g z0 TE
4080-100 i 8 A 100
4100-100 10 10 elu] 100
4100-150 10 10 a0 1350
4120-100 12 12 3z 100
4120-150 12 12 az 130
(*) Long Flute Type
{m)
Designation @D 2d ) L
IPLFE 4010-050-V654 1 4 g 50
4015-050-V954 15 4 g 50
:G 4020-050-V1254 2 4 12 50
4025-050-V1254 25 4 12 50
4030-060-V1556 k] g 15 Lilg
4035-060-V1556 35 g 15 a0
4040-075-V2056 4 ] =) 75
4045-075-V20586 45 5 Z0 75
4050-075-V2556 5 g Z5 7
4055-075-V2556 a5 5} Z5 75
4060-075-V3056 & g 20 TE
4070-100-V3058 7 & 20 100
4080-100-V4058 a & 40 100
4090-100-V40510 G 10 40 100
4100-100-V40510 10 10 40 100
4110-100-V40512 1 12 Al 10
4120-100-V50512 12 12 E0 100
4140-150-V50516 14 18 E0 150
4160-150-V60516 16 18 &0 150
4200-200-V90520 an 20 G0 200

s

A




F I' Endmill

IPBE2000 (Standard Ball)

%

R =T * SIS

Oz A-020 | C.00~ 005

{mmj

Designation R @an ad 1 L
IPBE 2010-050-33 0.5 i 3 2 50
2010-050-54 0.5 1 4 2 50
o 2010-050 an 1 53 o i)
2015-050-53 075 1.5 3 a 0]
2015-050-54 fTE 1.5 4 3 50
2015-050 075 15 B 3 50
2020-050-53 1 2 3 4 50
2020-050-54 1 2 4 4 50
2020-050 i 2 6 4 50
2025-050-33 1.25 25 3 5 50
2025-050-54 125 25 4 3 50
2025.050 175 25 B 5 &1l
2030-050-53 16 3 3 & 501
2030-050-54 18 3 A & 50
2030-050 16 3 & & 50
2035-050-84 a5 as 4 7 50
2035-050 a5 as & 7 50
2040-050-54 2 4 4 3 50
2040-050 2 4 ] a8 50
2045-050 225 45 B G &0
2050-050 25 & 3 10 5l
2060-050 3 g & 12 501
2070-060 36 7 a 14 B0
2080-060 4 3 8 15 B0
2090-075 45 9 o 16 73
2100-075 5 10 12 20 73
2120-075 6 12 12 2e 73
2140-100 7 14 15 28 100
2160-100 8 16 13 a2 1ac
2180-100 Y 14 20 K] we
2200-100 10 20 22 40 10¢




I" Endmill F

IPLBE2000 (Long Ball)

HA T @D | Toleance
a K9P | | ppang | [shank| 01012 [000- 002

24016 [ 000000

[}
Designation R a0 ad 2 Il
IPLBE 2010-075 0.3 1 7 2 75
2010-100 03 1 E 2 100
o 2015-075 0n7s 15 (& = 75
2015-100 0.75 15 £ 3 100
2020-075 1 2 E 4 75
2020-100 1 a & 4 100
2025-075 1.6 25 £ i 75
2025-100 1.25 25 2 5 100
2030-075 14 3 £ a4 75
2030-100 15 3 7 a 100
2035-100 1.75 a5 & 7 100
2040-075 2 4 3 & 75
2040-100 2 4 & & 100
2050-075 25 5 & 10 75
2050-100 2a & 8 10 100
2060-075 3 & ¢ 12 75
2060-100 3 & 2 12 100
2060-150 3 6 £ 12 150
2080-075 4 ) g 15 75
2080-100 4 a 8 15 100
2080-150 4 ) d hl:] T80
2100-100 5 10 0 20 100
2100-150 & 10 10 20 150
2100-200 & 10 10 20 200
2120-100 8 12 12 z4 100
2120-150 g 12 12 z4 150
2120-200 g 12 12 24 Z00
2160-150 8 16 16 2 180
2160-200 8 16 16 2 Z00




F I' Endmill

IPBE4000 (Standard Ball)

H A Substrate hé =) Tolerance =
35 . o1~e12 [030~-0.02 @1 ~ J S ‘ { l |
@- ) |z (shank 0121380 | 600~ 000 g Q" @ @ @

{mmj

Designation R @an ad 1 L
IPBE 4010-050-54 0.5 i 4 2 50
4010-050 0.5 1 & 2 50
@ 4015-050-54 [n7Th 14 4 A i)
4015-050 075 1.5 6 3 51
4020-050-54 1 2 4 4 50
4020-050 1 2 & 4 50
4025-050-54 125 25 4 5 50
4025-050 1.25 25 & 5 50
4030-050-G3 i 3 3 G 50
4030-050-54 155 3 4 £ 50
4030-050 L 3 & £ 50
4035-050-54 17k ia 4 7 i)
4035-050 1.75 35 B 7 50
4040-050-54 2 A A a 50
4040-050 2 & a 50
4045-050 225 45 & g 50
4050-050 25 3 & 10 50
4060-050 3 3 6 12 50
4070-060 35 7 a 12 B0
4080-060 4 3 a 148 5]
4090-075 4h 9 17 15 fa
4100-075 5 10 13 20 73
4120-075 8 12 12 2/ 75
4140-100 7 14 15 o5 100
4160-100 8 16 135 a2 100
4180-100 ] 10 22 bt 1aC
4200-100 10 20 20 4a 100




I" Endmill F

IPRE2000 (Standard Radius)

Sutrsate TR i
a @ FC320 @ o1-ore |ee0~-06e Q‘-\y @ T

()
Designation a0 @d ] L r
IPRE 2010-050-R01 1 4 a £0 oA
2010-050-R02 1 4 a ) 02
O 2010-050-R03 1 4 A 39} 0%
2015-050-R02 1.3 4 4 E0 a2
2015-050-R03 1.3 4 4 £y a3
2020-050-R02 2 4 & ED a2
2020-050-R03 2 4 & ED 0.3
2020-050-R05 2 4 & EO a5
2025-050-R02 24 4 a o 02
2030-050-R02-83 3 3 a £0 02
2030-050-R03-53 3 a A ) 0.3
2030-050-R05-83 3 a a 39} 05
2030-050-R10-83 3 3 A B 1
2030-050-R02 3 A A I a2
2030-050-R03 3 4 5 ED 0.3
2030-050-R0% 3 4 a £0 0.3
2030-050-R10 3 4 a £0 i
2040-050-R02 4 4 10 o 02
2040-050-R03 4 4 ] 50 0.3
2040-050-R0O5 4 4 0 5O a5
2040-050-R110 4 4 10 50 1
2040-050-R15 4 4 10 B i
2050-050-R02 & 6 13 EO 02
2050-050-R03 & 6 13 EC 0.3
2050-050-R0% 5 & 12 £0 0.3
2050-050-R10 5 5] 13 £0 1
2060-050-R02 g ] 15 50 0z
2060-050-R03 g ] 15 50 0.3
2060-050-R05 g ] 15 5O a5
2060-050-R10 £ 3 15 e} 1
2060-050-R15 g 3 15 B 3
2060-050-R20 8 6 15 EO 2




F I' Endmill

IPRE2000 (Standard Radius)

Mg [swmae) || pg | T2 TSN
34‘ pCRep | shank otz | s~ 008

{mrn}
Designation ap ad i L r
IPRE 2080-060-R03 8 & 23 60 03
2080-080-RO5 a g 22 [5td] a5
o 2080-060-R10 ] | 20 504] 1
2080-060-R15 a g 22 Jati] 15
2080-060-R2D a g 22 <] 2
2080-060-R25 a & 20 [54] 25
2080-060-R3D a & 20 [54] 3
2100-075-RO3 10 10 25 75 a3
2100-075-R05 10 10 25 75 05
2100-075-R10 10 10 25 75
2100-075-R15 10 10 25 75 15
2100-075-R20 11 10 25 75 ol
2100-075-R25 10 10 25 75 25
2100-075-R3D 10 10 25 75 3
2120-075-R0O3 12 12 30 75 Juke}
2120-075-R05 i2 12 a2 75 05
2120-075-R10 i2 12 a2 75 1
2120-075-R15 12 12 a2 75 15
2120-075-R20 12 12 32 75 2
2120-075-R25 12 12 30 75 25
2120-075-R30 12 1@ 30 #h 3




I" Endmill F

IPLRE2000 (Long Radius)

0B = () = SES8E

()

Designation a0 @d ] L r
IPLRE 2030-075-R03 3 3 a 75 03
2030-075-R05 3 a A 75 0.4
O 2030-075-R10 i a a 75 1
2040-075-R03 4 4 10 75 a3
2040-075-R05 4 4 10 75 a5
2040-075-R10 4 4 10 75 1
2040-075-R15 4 4 10 75 i
2060-100-R03 g & 15 100 0.3
2060-100-R0% & 6 15 100 04
2060-100-R10 & & 15 100 i
2060-100-R15 5 & 15 100 e
2060-100-R20 fi ] 15 101 2
2080-100-R03 & a8 a0 1001 0.3
2080-100-R0O5 & a 20 100 0.5
2080-100-R10 & ) ] 100 1
2080-100-R1% & 8 20 100 5
2080-100-R20 & 8 20 100 2
2080-100-R2% & 8 20 100 24
2080-100-R30 8 ) 20 100 3
2100-100-R0O3 10 10 25 100 03
2100-100-R0O5 1 10 oh 100 05
2100-100-R10 10 10 ] 1001 1
2100-100-R15 10 10 o5 100 5
2100-100-R20 10 10 o5 100 2
2100-100-R2% 10 10 25 100 24
2100-100-R30 10 10 25 100 5
2120-100-R03 12 12 ap 100 03
2120-100-R0% 12 12 an 100 0.5
2120-100-R10 12 12 30 100 1
2120-100-R15 12 12 30 100 A
2120-100-R20) 12 12 30 1001 2
2120-100-R2% 12 12 a0 100 245
2120-100-R30 12 12 a0 100 3




F I' Endmill

IPRE4000 (Standard Radius)

]
IEJ{‘.l,-l

HA Substrte he oD Tolerance L

L@ PL320 pEpiz | 800~ 00 Q‘ @}# @) [:9;;1

{mmj
Designation a0 ad { L r
IPRE 4020-050-R02 2 4 ] £0 az
4020-050-R03 2 4 8 50 03
C@ 4020-050-RO5 2 4 53 50 a5
4025-05D-R02 248 4 a 50 0z
4030-05D0-R02-53 3 3 a 50 0z
4030-05D0-R03-53 3 3 8 50 03
4030-050-R05-83 3 3 8 50 05
4030-050-R10-83 3 3 a8 0 1
4030-050-R02 3 4 a £0 az
4030-050-R03 3 4 a 50 03
4030-050-RO5 3 4 3 50 a5
4030-05D-R1D 3 4 a 50 1
4040-05D-R02 4 4 12 50 0z
4040-05D-RO3 4 4 12 50 03
4040-050-R05 4 4 19 50 05
4040-050-R10 4 4 12 50 1
4040-050-R15 4 4 13 20 15
4050-050-R02 5 5 13 50 az
4050-050-RO3 iz} 5 13 50 a3
4050-05D-RO5 5 51 13 50 05
4050-05D-R1D 5 3 13 50 1
4060-05D-RO2 5 g 15 50 0z
4060-050-R03 5 51 15 50 03
4060-050-R05 5 5} 15 20 a5
4060-050-R10 ] g 15 0 1
4060-050-R15 8 5 15 50 15
4060-050-R20 53 5 185 [<%a] 2
4080-060-RO3 8 & 20 i 03
4080-06D-RO5 a & 20 5] 05
4080-06D-R1D 8 8 20 [514] 1
4080-060-R15 8 8 20 [514] 15
4080-060-R20 2 3 22 [ala] 2
4080-060-R25 a 3 20 0 25
4080-06D-R3D 2 3 20 Jata] 3
4100-075-R03 10 10 25 75 a3
4100-075-R05 10 10 25 75 05
4100-075-R10 10 10 25 75 1
4100-075-R15 10 10 25 75 15
4100-075-R20 10 10 25 75 2
4100-075-R25 10 10 25 fh 25
4100-075-R3D 10 10 25 75 5
4120-075-R03 12 12 ) 75 a3
4120-075-R5 12 12 30 75 a5
4120-075-R10 12 12 a0 75 1
4120-075-R15 12 12 30 75 15
4120-075-R20 12 12 fole] 75 2
4120-075-R25 12 12 30 75 25
4120-075-R30 12 12 0] fh 4




I" Endmill F

IPLRE4000 (Long Radius)

HA Substrae he ap Tolerance i ; <
rﬁ peaon | \shank] oo ooo-noe &w| @ @| @’

()

Designation a0 @d ] L r
IPLRE 4030-075-R03 3 3 a 75 03
4030-075-R05 3 a A 75 0.4
Z@" 4030-075-R10 i a a 75 1
4040-075-R03 4 4 10 75 a3
4040-075-R05 4 4 10 75 a5
4040-075-R10 4 4 10 75 1
4040-075-R15 4 4 10 75 i
4060-100-R03 g & 15 100 0.3
4060-100-R0% & 6 15 100 04
4060-100-R10 & & 15 100 i
4060-100-R15 5 & 15 100 e
4060-100-R20 fi ] 15 101 2
4080-100-R03 & a8 a0 1001 0.3
4080-100-R05 & a 20 100 0.5
4080-100-R10 & ) ] 100 1
4080-100-R1% & 8 20 100 5
4080-100-R20 & 8 20 100 2
4080-100-R2% & 8 20 100 24
4080-100-R30 8 ) 20 100 3
4100-100-R03 10 10 25 100 03
4100-100-R0O5 1 10 oh 100 05
4100-100-R10 10 10 ] 1001 1
4100-100-R1% 10 10 o5 100 5
4100-100-R20 10 10 o5 100 2
4100-100-R2% 10 10 25 100 24
4100-100-R30 10 10 25 100 5
4120-100-R03 12 12 ap 100 03
4120-100-R0% 12 12 an 100 0.5
4120-100-R10 12 12 30 100 1
4120-100-R15 12 12 30 100 A
4120-100-R2) 12 12 30 1001 2
4120-100-R2% 12 12 a0 100 245
4120-100-R30 12 12 a0 100 3




F Technical Information for F Endmill

High efficiency and high feed in machining

F Endmill

Feed-up Endmill
() Feature
@ Widar chip pocket area Highly efficient operation ® Application by workpiece
@ High feed machining possible by dispersing < 250
cutting forces E
T 200
150
100
‘ 50
01 02 03 04 05 06
fz{rmm/}
(>) Productivity example
= Productivity comparison
= A F- T i
g : /| lenmm(ngn feed) ribe Speed Foed D.O.C M:::::::g
'é : Radius endrmill (vc) (r2) ap ae (mm/min)
o v 1
| F-Endmill |
=i Highteed) | ' | 0.30 05 50 | 135000
. Radius ' :
s ; 200 0.00 10 50 90.000
S 2 Flat ercmill Endmill
<
g E:J?I:i" 120 0.05 80 02 45,000
! = Sella Higher productivity by feed increase.’z.s times
(*) Programing information
¥ Ramping ® Helical ramping
Ramningdarcle Eoet [iameter Min. Max.
ping ang {OD) diameter | diameter
1 100% ] 7.8 12
2 80% 8 102 16
3 60% 10 12.4 20
4 50% 12 149 24
#*C DG FaadiToal cantar)
#20h ;W ackining araa
Diameter(@0) Endmill-R CAM-Radius Un-cut part
8 0.5 0.7 0.21
8 0.5 0.8 032
10 10 13 036
12 12 16 1.45




Technical Information for F Endmill F

(*) Machining example

=
ke 90
5
3

o0

70 min.
2l
0 operation
FEndmil Comnpetitor's high ‘sed endmill

- Workpiece STD61+5KT4(HRC 45-50)
- Cutting condition D=@12, n{imin'1=4,000, vc(m/min)=150.8, vf{mm/min)=4,000, fzimmA)=0.25 , ap(mm)=3.8, ae{mm)=6.0, Dry
* Tools FrE4120-075-R12

(») Cutting condition
B Cusp height by radial depth of cut

Diameter Radial depth ae{mm)
(D) 0.1XD 0.2%XD 0.3XD 0.4XD 0.5XD 0.6XD
B o 0] ] 002 0.08 011 Cusp heigh:
& 0 0 U] 004 0.10 0.15
10 4] 0 0 0.07 0.14 D.21 7
12 4] 0 oM 0.08 0.17 0.23

® Medium cut

o ; Mold steel HRC35~45{HPM1, KP4M) Mold steel HRC45~55{NAK55, NAKBO, STAVAX) Heat treated HRC55{SKD11, STD61)
lameter
APM Feed RPM Feed RPM Feed
oD
@D} | mint) |(mmimin) 3POM) | as(mm) | iy | APTM) | AGMM) | miny | 2PUMM) | ae{mm)
8 11,600 0.24 16 9,000 0.21 16 5,800 0.18 16
8 8,700 0.32 22 6,700 0.28 o5 4,300 0.24 2.2
11,200 7,570 3,500
10 7.000 0.40 2.7 5.400 0.35 2.7 3,500 0.30 2.7
12 5,800 0.43 33 4,500 0.42 33 2,900 0.36 33
= Roughing cut
amoter ol stosl HRCS5~45(HPAY, KP4M) | Hold sesl HRGA5-G5(NAKSS, NAKED, STAVAX)| et treated HRGS5(SKD11, STDG)
iameter
RPM Feed RPM Feed RPM Feed
)
(D) A{min?) | @min] ap(mm) | ae{mm) rfpalre'} (e} ap{mm) | ag{mm) Al | (rkfnie ap{mm) | ae{mm)
8 8,438 0.27 3.0 5,356 0.24 3.0 4244 0.21 30
8 6,366 0.36 40 4775 0.32 40 3,183 0.28 40
9,167 6,112 2,546
10 5,003 0.45 5.0 3,820 0.40 5.0 2,546 0.35 5.0
12 4,244 0.54 6.0 3,183 0.48 6.0 2,122 0.42 6.0

* Gutting condition by overhang
1. Standard averhang : Follow cutting conditions abowve,
2. Loang type : Apply 80%: feed & 80% ae.
3. Long overhang : When the overhang is increased by 10mm, decrease feed 5% & ag 5%.

5

Fran

Fy

&




F F Endmill

FME4000 (Sstandard)

i

H:A he .'mg,m= @ | Toleraice
O R | shank | | P20 ooz /-o.ar ~-200

{mm

Designation R 2D 2d o 1 L M{:;‘h";p CAM-Radius
FME 4060-050-R05 0.5 G G 445 16 Qi 035 o7
4080-060-RO5 05 i) & & 24 0 0.45 048
Cﬁi 4100-070-R10 10 17 10 75 a0 o] 165 14
44120-075-R12 1.2 12 12 1 iz} 75 07a 1.4

FMLE4000 (Long)

H-A i'.G\pmm an Tolarmen
0o PO osciz |-001~-000

Designation R oD ad 0 2 L "‘(‘;‘;" CAM-Radius
FMLE 4060-090-R05 05 ] [} 45 30 9 0.35 07
4080-090-RO5 o5 [} a G 44 80 0.45 o8
4100-100-R10 1.0 12 10 7.5 50 100 0.65 1.3
4120-110-R12 1.2 12 12 9 60 110 078 15




Technical Information for Micro Endmill F

Ideal Endmill for ultra precision geometry machining

Micro Endmills

® Enhanced rigidity of neck eliminates braking of the tool
8 |t is ideal for ultra precision geometry machining

® Slotting, Die-sinking, Profiling, Miniature, Finishing

® Camera, Watch, Pracision mold

#% Nolice

Users should operate high precision machine and clamp toal with s’ best rigidity and accuracy
Anti vibration system is required for stable cutting. Walch operation for chip evacuation

(») Micro Endmills Code System

2

Solid Endmill Type No. of edge Diameter Shank diameter
Micro Sclid E :Flat 2 Edges Q0.4 S$:03.0mm
BE : Ball No code : @4.0mm (Diameter 02, G3)
©6.0mm (Others)
(*) Product shape

MSBE MSE

(») Recommended Cutting Condition - MSE2000

i Workpiece Carbon steel, Alloy steel, Cast iron Alloy steel, High speed steel @ Application tip
) HrC45 ~ HRC45~55
| Condition SM50C,SCM,STD STDB1,STAVAX
Bl 9‘-.,| R.P.M Feed  Radial depth R.P.M Feed Radial depth
iameter®).  pmin') | vimm/min)  ae{mm) n(min') | viimm/min) | ae(mm)
0.4 40,000 640 oM 40,000 840 0.01
05 40,000 800 0.02 40,000 800 0.015
06 40,000 960 0.02 40,000 960 0.02
[-n]
07 40,000 1,120 002 40,000 1,120 0.02 St T
08 40,000 1280 0,03 40,000 1,280 0.03 W
L L 'ap
0.9 40,000 1,440 0.04 40,000 1,280 0.04
1.0 40,000 1,600 0.06 40,000 1,280 0.08 . .
3 : : : » D=3 : increase RPM 50~70%
5 Workpiece should be clamped rigidly In case of vibration, reduce RPM and feed rale b‘yf the samea ratio reduce teed rate 40~60%
1. Warkpiece should be clamped rigidly. In case of vibration, reduce RPM and feed rate by the same ratio » Slatting © ap=ae

2. In case of shouldering, reduce leed rate to 143




F Micro Endmill

MSE2000 (Flat)

ﬂdI
H-A Sihetrate (1] Toleranca
0 34 TAN ) lpigF)  coz-0t0 | 0~-002
(mm)
Designation ap d &4 {2 L
MSE 2002 0.2 4 0.4 a6 47
2003 0.3 4 DG 08 40
é 2004 04 A n& 12 &l
2004-8 0.4 3 08 12 45
2005 08 A i 15 50
2005-§ 06 3 i 15 1a
2006 0.5 5 12 18 50
2006-8 08 3 12 14 45
2007 a7 5 14 21 &0
2007-8 a7 3 14 71 43
2008 0.8 5 16 24 &0
2008-S 08 3 18 24 45
2009 0.9 8 14 i 50
2009-S 09 3 14 i 45
2010 1 &} H 3 il
2010-S 1 3 2 3 45
MSBE2000 (Ball)
8o —— @
R =
(1]
L
H:A (Storss’| 00| Tolwanes
@ @ PAF, 02010 0~-002
- B (mm)
Designation R @n ad s 0= L
MSBE 2002 01 02 4 a2 0.4 L0
2003 015 03 4 03 04 £0)
a 2004 02 04 8 0 12 50
2004-S 0.2 04 3 aa 12 25
2005 025 i1 & 1 15 Al
2005-5 0.25 05 3 1 15 25
2006 03 06 A 12 18 50
2006-5 03 0B 3 12 1.8 L5
2007 035 07 A 14 21 50
2007-5 0.35 [ 3 14 21 25
2008 04 08 4 15 o4 oo
2008-S 0.4 0.a 3 16 2.4 25
2009 0.45 ng 5 13 27 50
2009-8 045 09 3 18 27 25
2010 a5 1 5 z a 50
2010-8 X5 i 3 2 3 25

Special endmills order - MSE : MSE2088I-L ! MSBE : MSBE2IGSH-L

E¥. 1) Ciameter 1045, |12 L:52M3=Z20045 1.2-665L

Ex.2) Ball AD.225(00. 451, | - 1.2, _: 66 MSBECO4E 1.2 55L

The digrmeter should be smalar e ©1.0 for MSE, MSBE. Incase of shove G110, please reler o 3SE-Q gne S5BE-Q

B
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Technical Information for Solid Endmill for Hard-to-cut material F

Optimal design for stainless steel machining

Solid Endmiills for Hard-to-cut material

® High raks angle and curvilinear designed pocket for improved
chip evacuation.

® Special edge for work hardening

® Optimized for stain ess steel machining
(Stainless steel, Titanium alloy, Inconel, Steel, Alloy steel )

® Multi applications (Shouldering, Slotting, Ramping)

(») Endmills for Hard-to-cut materials Code System

Coating Flat solid Endmill No. of edges Diameter Tool length
3 Edge 3.0 45mm

(*) Product shape

+ PVD ceating
(Good hardness

with toughness)

« Strong edge
+ Curvilinear pocket
« Higher rake angle

= Substrale
(Good wear resistance)

G) Trouble shooting for Stainless steel machining

Stainless steel machining Work hardening Stainless steel machining Trouble shooting
* Poor surface finish « Low cutting speed

+ High temperature on cutting edge - Sharp cutting edge

* Built-up edge « Coolant for low temperature

* Shear strength in high temperature + Air blow of poalant for better chip evacuation

+ Difficult chip breaking and controlling - Higher harness of substrates and coating

e ld
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F Technical Information for Solid Endmill for Hard-to-cut material

(>) Comparison Stainless steel to Carbon steel

Tensile  Thermal expansion Thermal Anneaing | Hardness Machine
Classifications KS grade | strength coefficient expansion Rate | Magnetic haii dening (HB) Ability rate
{kgt/mm2) {10%7) {10%calfem.s.c) g (%)
5334 3541
Carbon steel SM10C 38~85 114 1.2 o o] 110~180 50~70
SM15C
: STS5403
Masr::ir:ne 8TS410 ~55 95117 59 o o 215 50-80
_ STS431
g
2 S$T5405
8 1 1 ] )
g Femite series | .. .- 50~80 10.4 6.4 ® 183 50~60
; 875301
Aiﬂ?:s'te STS304 5585 14.4~16.9 38 P X 187 3545
§T8318
(*) Recommended Cutting Condition
. Viorkpiecs Stalnless steel Titanium alloy Normal steel (SS, SM) |  Alloy steel (SCM) | Hardened steel (STD})
W STS /Inconel {Under HRC25) {HrC25~35) {HRC40~50)
L LONAEIon
- .| RPM Foed R.P.M Feed R.P.M Fead R.P.M Feed A.P.M Feed
Diametet@J| n(min®) | viimm/min}| n(min®) |vimm/min}| n(min® |viimm/min)| n{min®) | vi{imm/min) | n{min ) | vifmm/min)
2 5,500 240 2,600 90 9,000 540 6,000 320 4,000 240
4 4,000 260 2,000 90 6,600 600 4,500 340 3,000 230
6 3.000 360 1,200 a0 4,800 720 3,000 360 2,500 230
8 2.000 390 1,000 100 3,600 750 2,200 480 2,000 300
10 1,700 410 00 120 2,800 750 1,800 460 1,500 300
12 1,500 380 700 100 2,400 710 1,500 410 1.200 230
14 1,200 320 &00 95 2,200 60 1,300 370 1,000 270
16 1,000 270 500 a0 1,800 490 1,100 320 800 230
20 750 250 400 85 900 270 900 270 600 200

@ Application tip

m Slotting depthiap)
+ Normal steel, Alloy steel
« Stainless steel
« |itanium allgy, Inconel, Hardensd steel

= Shouldering depth (ap) and radial depth (ae)
+ Normal steel, Alloy steel, Stainless steel
+ Titanium allgy, Inconel, Hardened steel




Solid Endmill for Hard-to-cut material F

IFSE3000 (Flat)

|'_I
= Bd'
L
H-A ZT @D Tolerance
: o1~36 | -0061~-0C30
Q B () ) 25 0t
[}

Designation a0 “d 2 L
IFSE 3030-045 3 ] 10 £5
3035-045 35 g 10 £5
o 3040-045 4 5 12 £5
3045-045 45 g 12 £5
3050-050 5 g 15 50
3055-050 SE g 18 =g
3060-050 & g 18 =g
3065-060 85 & 20 a0
3070-060 7 & Z0 50
3075-060 75 & Z0 a0
1080-060 a 5 20 a0
3085-070 g5 1 =y 70
3090-070 g 10 20 O
3095-070 9.5 10 Z0 o
3100-070 10 10 25 0
3110-075 1 12 £5 75
3120-075 12 12 20 75
3130-090 13 16 an an
3140-050 14 16 25 an
3150-090 15 16 40 an
3160-090 16 16 El o
3170-100 17 20 40 100
3180-100 18 20 A6 100
3M190-110 10 20 45 10
3200-110 20 20 45 10

IFSE3088-L-I(V00)
Ex.1) 3flutes, diamatar : 63117, _ 80 - IFSE3063-060-V17




F Technical Information for S* Endmill

S* Endmill &

® Strong cutting edge ensures long tool life.

® Special coating with high oxidation resistance
@ High rake angle and curvilinear chip pocket allow chip evacuation.
® Special cutting edge prevents hardening of tools.
@ Optimal machinaility in stainless steel machining
® Available for steel, alloy steel and hardening steel machining

® Available for multiple operations
(Shouldering, slotting and ramping etc.)

() Application area

2
o
i
e
£ 50
| i T
30 ro TR SEA ..%_ — _J i — —
. . A*Endmill
0 - ~ I*Endmill |
20 s '
L !
H B n M m m Wor<picoe
Hardered Heal rezsislacl iy, Slizel Blazinlesszs wleel Craazl inon Fon-ferrous
ataal Tirznim allcy matal
(*) Comparison
= 200
= .
g’ — —
2 e —
3 = — —
== = J
i —_— _ — |

S* Endmill, Coirgetr ;. Bompeitoid $* Endmill Competitor A Competitor B

+ Workpieece ' 5TS304

+ Curring condition : diameter=@8 .0, n{min-")=4000, vc{m/min)=100, vi{mm/min)=480, fz{mm)=0.04
ap{mm)=8, as{mm)=0.8, dry

- Taol : 3PFE4080-060




Technical Information for $* Endmill F

(») Recommend Cutting Conditions

T

?':-"\. Workpiece Stainless steel Titanium alloy Normal steel{SS, SM) |  Alloy steel{SCM}) Hardened steel(STD)
e e STS fInconel {Under HRC 25) {HRC 25~35) {HRC 40~50)
'-,ICOndlllan R.P.M Feed R.P.M Feed R.P.M Feed RP.M Feed RP.M Feed
Diamete®).  ngmin®y | vimmanin) | ngmin') | vignm/ming | nmin®) | vimmaning | nmin®) | vigem/ming | ngmin') | viimmimin)

2 5,500 240 2,600 90 9,000 540 5,000 320 4,000 240
4 4,000 260 2,000 a0 6.600 600 4.500 340 3,000 280
] 3.000 360 1,200 50 4,800 720 3,000 360 2,500 280
8 2,000 390 1,000 100 3.500 750 2200 450 2,000 300
10 1,700 410 800 120 2,500 750 1,800 450 1,500 300
12 1,500 380 700 100 2,400 710 1,500 410 1,200 280
14 1200 320 600 g5 2,200 B8O 1,300 370 1,000 270
18 1,000 270 500 80 1,800 480 1,100 320 300 230
20 750 250 400 a5 500 270 900 270 600 200

@ Application tip

ak
-~ =
¥ L
/'/.
A ap
= Shouldering depth {ap) and radial depth {ae) = Slotting depthiap)

+ Normal steel, Alloy steel, Stainless steel + Mormal steel, Alloy steel
« Titanium allay, Inconel. Hardened steel « Btainless steel

« litanium alloy, Incongl, Hardened stesl

(») Stainless steel machining

+ Low thermal conductivity of stainless steel alloy causes conducting heat to the tool and fracture and chipping.
+ Stainless steel alloy machining gets easily wear and high cutting resistance,
« High temperature in stainless steel alloy machining lowers cutting conditions and decrease the quality of surface roughness.

(*) Trouble shooting for stainless steel

+ Get low cutting conditions.
« Gel deeper ap than the work hardened layer and use tools with sharp cutting sdge.
+ Use coolant.

“QasSaSaSaawt




F S* Endmill

SPFE4000 (Sstandard Flat)

I H-A Subsiae he oD Tolerance
42‘ PC3z5 | | shank D42 | 00~ -0 08

{mrm}
Designation @D o2d ) L
SPFE 4010-050 10 4 3 50
4015-050 15 4 4 50
fﬁ 4020-050 50 4 5 50
4025.050 25 4 8 50
4030-050 2.0 4 3 50
4030-050-56 a0 5 3 50
4040-050 40 4 i &0
4040-050-56 44 5 1 50
4050-050 50 5 -3 50
4060-050 6.0 5 -8 50
4080-060 80 3 20 50
4100-075 101 10 a0 5
44120075 12.0 1= 32 7h
SPLFE4000 (Long Flat)
. R,
L
( Substrate he T oD | Tolerance
@ & PC3%5 | \shank] G 012 000002
= (mm)
Designation oD o4 0 L
SPLFE 4010-050 10 4 4 £0
4015-050 15 4 € 50
‘9’ 4020-050 20 4 g £0
4025-050 25 4 10 &0
4030-050-56 a0 P -2 50
4040-050-56 40 B -5 50
4050-060 54 B 20 50
4060-060 5.0 B 22 50
4080-075 8.0 a as 75
Tg; 4100-100 10.0 1C 45 100
; 4120-100 120 12 45 100

;
o




Technical Information for Solid Endmill for Aluminum F

Good chip evacuation

Solid Endmills for Aluminum

® Minimum cutting load and built-up edge
® Good surface finish
® DL C coating
- Higher hardeness(Hv3000-7000), longer tool life comparing uncoated endmill

- Excellent lubrication by low frictior co-efficient (u<0.1)
- Good chip evacuation

® Superior in Aluminum, Aluminum alloys, Copper and Copper alloys

(*) Endmills for Aluminum Code System

Solid endmill Application No. of edges Diameter
For Aluminum 2:2 Edge 1.0
3:3 Edge
(») Recommended Cutting Condition (SSEA2000)
Shouldering Slotting
' ¥orkpiece Alumi s : :
uminum alloy Aluminum alloy {cast) Aluminum alloy Aluminum alloy (cast)
e e AT075 AC4B A7075 AC4B
i Condition : ( ) { ) ¢ ) ( )
. R.P.M Feed R.P.M Feed R.P.M Faead R.P.M Feed
Diameten@}.| n(min") | vimm/min) | n(min)  vimm/min) | n(min?) | viimm/min) | n@min?) | vi{mm/mnin)
1 40.000 480 40.000 368 40,000 368 40,000 280
2 40,000 880 38.000 580 38,000 680 32,000 440
3 32,000 1,120 25.000 750 25,000 760 21,000 480
4 24,000 1,200 18,000 800 18,000 800 13,000 520
5 19.000 1.280 15.000 330 15,000 800 13,000 560
8 16,000 1,520 13,000 950 13,000 830 11,000 800
8 12,000 1,520 9,500 950 9,500 980 8,000 840
10 9,500 1,520 7,600 950 7.600 9850 8,400 840
12 8,000 1,520 6,400 950 6,400 960 5,300 840
16 6,000 1,520 4.800 950 4,800 800 4,000 576
20 4,800 1,200 3.800 500 3.800 776 3,200 528
® Application tip . |
= Shouldering depth (ap) and radlal depth (ae) = Slolting depih{ap)
- ae=0.20{D<3) c  apeD{max:12mm)
« ge- = g
ae=0.50{(D=3) e ap

* Warkplece should be clamped rigidly In case of vibration, reduce BPM and feed rate by the same ratlo

(») Copper & Aluminum machining (») Trouble shooting for Copper & Aluminum machining

1. Built-up edge 1. Use a higher rake, sharp edge, cil (MQL) mist to decrease cutting load
2. Low heat resistance could create unnessary stress or and built-up edge
aceuracy problem after machining 2. Increase Ve and reduce the depth of cut for a better surface finish

3. Scratch due to low hardness

5

Fran

4. Low tool life due to flank wear
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F Solid Endmill for Aluminum

SSEA2000/3000 (Flat)

i

=

i

mm

78

$ ””}: : }MI Fig. 1
. % ﬁEE R \) = = ﬂ ed| Fig 2
[
L
’ : p . ap Tolerance

Carbide | | 2™ T o106 | -0010- 0030

o d @ . Pl:lliargm 07 - 10 | 0015 - -0.040

“ en~e2| 000~ -0.050

(mm)
Designation @D ad 4 I Fig.

SSEA 2010 1 8 3 40 1
2015 15 5 4 40 1
Q 2020 ' 2 6 6 0 .
2025 25 B 7 40 i
2030 3 g 12 45 1
2035 85 g 12 45 )
2040 4 g 12 45 1
2050 5 5 15 g0 1
2060 B = 15 50 1
2070 7 a 20 80 1
2080 8 a3 20 sl 1
2090 3 10 22 7a 1
2100 10 10 25 7a 1
2110 11 12 25 75 1
2120 12 12 30 75 1
2130 13 15 32 =] 1
21440 14 16 385 =] 1
2150 15 16 47 =l 1
2160 15 16 47 =l 1
2180 18 13 45 100 1
2200 20 20 45 100 1
SS5EA 3020 2 g G 40 2
= 3030 3 5 19 45 2
3035 35 5 12 45 2
3040 4 5 12 45 2
3050 5 A 15 50 2
3060 & 5 15 50 2
3070 7 3 27 2] 2
3080 3 3 20 ] 2
3090 3 10 20 70 2
3100 10 10 25 70 2z
3110 1 12 25 75 2
3120 12 12 a0 75 2
3130 13 16 a0 ] 2
3140 14 16 a5 o0 2
3150 15 16 47 =l 2
3160 15 16 47 =l 2

Special endmills orcer | SSEABGGEI-L
Ex. 113 futes, diameter | 6.3.117, L G2 33EA30GE 17-G0L
bEx.21 3 t utes, diameter : 6.3, standard typs S8EA3DSS



Solid Endmill for Aluminum F

SSBEA2000 (Ball)

@ O o0

H-A Carbide | | Sucsie ap Tolerance
0 32‘ oie | _pgﬂgu Al 0~ - 003

[}

Designation R 2D ad 2 L
SSBEA 2010 0.4 1 e 3 70
2015 075 15 £ 4 70
O 2020 1 2 # 5] 0
2025 125 25 = 8 70
203D 1.3 3 & 10 70
2035 175 36 53 10 0
2040 2 4 53 12 0
2045 225 45 & 15 &0
2050 2.4 S £ 15 &0
20355 275 8.5 £ 15 &0
2060 g & £ 15 &0
2065 3.25 65 a 20 a0
207D a3 % 8 20 40
2075 3.75 75 g 20 a0
2080 4 8 ik 20 90
2085 425 &5 10 25 100
2090 435 g 10 25 100
2100 5; 10 10 25 100
2110 54 11 12 an 10
2120 ] 12 12 a0 110
2130 6.4 13 16 25 120
2140 7 14 16 2k 120
2150 T2 15 16 40 120
2160 g 1G 16 40 120
2170 8.3 17 20 40 130
2180 9 i 20 45 1G0
2190 ) 19 20 45 130
2200 10 ar) ] 45 130

Special endmills order : SSBEAZSSGI-L
Ex.13 2 flutes, dianete-: 5.3.1:17. L: 80 33BEA3063 17-50L
Ex.2} 2 flutas, diamate”: 5.3.szndard type SSBEA3CE3

« Technique of machining Copper/Aluminum steel

1. With high rake angle cutling edge, sharp tools and oil mist, able to minimize cutting load and built-up-edgs
2. Applying higher cutting spaed and shallower depth, able ta make surface finishing and productivity improved

e ld
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F Technical Information for A" Endmill

Aluminum Endmill Series
A* Endmill &

® Exclusive U shaped flute
- Excellent chip evacuation even in high feed machining &
- U shaped and tuffed flute reduces built-up-edgs. ~

® Double relief angle
- High rigidity of cutting edge enstires high productivity.
® Sharp cutting edge
- For both roughing and finishing
(Shouldering, slotting and ramping etc.)

(>) Application area

Hardness{HRC)
z

40 |-
e - A+Endmill
. | _  I'Endmil TV
L
H B E M m m Vecr<piece
Hardoncd  Heak resistant 2y, Steel Skzinlezs shool Cast iron Mon-fcrrcuz
sl Tilezniarr allesy izl
(>) Comparison
Ao e
5 - -
kT — [
g =N
= —— - e
= — — m—
e — —
5 — — —

A* EndmillCompetior & Rampettard A* Endmill Competitor A Competitor B

* Wotkplece | A7075

- Curring condition : diameter=28.0, n(min"1=8000, veim/min)=200, viimm/min)=1200, fz{mm/)=0.05
ap{mm)=8, ae(mm)=2.0, wet

+ Taol : APFE3080-060




Technical Information for A* Endmill F

(») Recommend Cutting Conditions

Shouldering Slotting
, Workpiece Aluminum alloy Aluminum alloy {casf) Aluminum alloy Aluminum alloy (cast)
(AT075) {AC4B) {A7075) (AC4B)
Condition R.P.M Feed R.P.M Feed R.P.M Feed R.P.M Feed
Diameter(@).| n{min™) vi{mm/min) n{min-'} vi{mm/min} n{min’'} viimm/min} n{min) vi{mm/min)
1 40,000 480 40,000 358 40,000 368 40,000 280
z 40,000 880 38,000 580 38,000 680 32,000 440
3 32,000 1,120 25,000 750 25,000 750 21,000 480
4 24,000 1,200 19,000 300 19,000 800 13,000 520
5 19,000 1,280 15,000 380 15,000 800 13,000 560
6 16,000 1520 18,000 950 18,000 830 11,000 600
8 12,000 1520 9,500 950 9,500 980 8,000 640
10 9,500 1520 7,600 950 7.500 960 5.400 640
12 8,000 1,520 6,400 950 6,400 960 5,300 640
16 6,000 1,520 4,800 950 4,800 800 4,000 576
20 4800 1,200 3,800 800 3,800 776 3,200 508

® Application tip

an

u Shouldering depth (ap) = Slotting depth{ap)
and radial depth {ae) e + 86=0.2D{D<3)
+ 880, 2D(D<3) Iap + 28=0.50(D=3)

+ 28=0.5D(D=3)

» Clamp the workpiece rigidly. In case of vibration, reduce BPM and feed rate by the same ratio.

(*) Aluminum machining

« Buit-up edge

» Low heat resistance could create residual stress or inaccuracy after machining.
« Scratch due to low hardness

- Low tool life due to flank wear

(») Trouble shooting for Aluminum machining

« Use a higher rake, sharp edge and oil (MQL) mist to decrease
cutiing load and built-up edge.

« Increase Ve and reduce the depth of cutfor better surface finish.




F A" Endmill

APFE2000/3000 (Flat) Standard

@L Fig. 1
{% . ) : Fig 2
0 BIOF
Q) B (ws) (o) i
(mm)
Designation @D @d { I Fig.
APFE 2025-050 25 6 8 50 1
" 2030-050 30 5 9 50 1
o 2040-050 40 6 12 50 .
2050-050 50 B 15 50 i
2060-050 6.0 g 10 £Q 1
2080-060 8.0 3 20 g )
2100-075 10.0 10 32 75 1
2120-075 12.0 12 32 75 1
2160-100 160 18 45 10 1
2200-100 200 20 45 100 1
APFE 3025-050 25 ] 3 ] 2
3030-050 2.0 ] 3 | 2
d 3040-050 4.0 g 12 £Q 2
3050-050 50 g 15 £a 2
3060-05D 8.0 5 18 =] 2
3080-06D 8.0 3 20 2] 2
3100-075 10.0 10 32 75 2
3120-075 12.0 12 3z 75 2
3160-100 16.0 16 45 100 2
3200-100 20.0 20 45 100 2




A" Endmill F

APLFE2000/3000 (Long Flat)

Fig. 1
T 2d F|g. 2
H-A pe— T oD | Tolerance
@ Q) & s om) oo imcy
(mm)

Designation 2D ad 2 L Fig.

APLFE 2030-060 30 5 12 60 1
2040-060 40 5] 16 60 1

0 2050-060 | 50 6 20 60 1
' 2060-075 80 6 25 75 1
2080-075 2.0 ) a2 75 1

2100-100 100 10 a5 100 1

2120-100 120 12 a5 100 1

2160-150 160 16 685 150 1

2200-150 IR N 5 1401 1

APLFE 3030-060 3.4 & 12 &0 2
. 3040-060 1.0 5 16 0 2
d 3050-060 5.0 8 20 &0 a
3060-075 .0 ] 25 75 2

3080-075 a0 ) 3z 75 2

3100-100 100 10 a5 100 2

3120-100 120 12 a5 100 2

3160-150 160 16 685 150 2

3200-150 IR 20 i 1401 2




F A" Endmill

APBE2000 (Ball) Standard

H-A Substate he oD Tolerance
a > ) Hogs | |shank] o012 |0~ 00

{mmj
Designation 20 ed 2 L
APBE 2010-050 1.0 < 2 ]
2015-050 15 £ 3 50
o 2020-050 2.0 2 4 50
- 2025-050 25 2] 5 50
2030-050 3.0 - & 50
2035-050 A5 i 7 Al
2040-050 40 < a A0
2045-050 45 5} 9 ]
2050-050 5.0 ] 10 1
2055-050 55 & 11 ]
2060-050 (519 5 12 Al
2080-060 a0 5 15 80
2100-075 1.0 10 20 75
2120-075 12.0 12 24 75

APRE3000 (Roughing)

HA R he | EENCUSES M
d 45‘ HoSs | |shank] o101 |oo0-~00

(mm)
Designation ad {1 L
APRE 3040-050 40 ] 0 50
3050-050 a1l F ) 5i)
d 3060-050 8.0 6 5 £0
3065-0860 6.5 a il &0
3070-060D 70 2 g a0
3075-060 75 2 20 &0
3080-060 8.0 a 20 a0
3085-075 a5 1C 20 75
3090-075 a0 10 20 75
3095-075 05 1C a0 75
3100-075 10.0 10 25 =]
3140-075 1.0 1z 30 75
3120-075 12.0 1£ a0 75
3130-075 130 14 30 h
3140-075 14.0 16 a2 75
3150-075 15.0 16 32 75
3160-100D 16.0 16 a5 100
3170-100 17.0 ac a5 100
3180-100 18.0 ac a5 100
o 3200-100 200 & 45 100
3250-105 2501 Yk 0 I

l
]




Technical Information for C-Max F

(Copper)
Long tool life and good surface roughness for electrode machining
C-Max
Copper Optimal cutting edge
Yespmen] for copper and nonferro.s PC210C

metals machining

® Superior |ubricity, wear resistance & chipping resistance
due to the K-Silver coating layer and optimal substrate

® Optimal for copper and nonferrous metal machining 2 B s

® Various line up (ball, flat, radius & long neck type) ', 'Cmﬁng 'h;e,;[K Silver)

® | ong tool life and good surface roughness for elecirode machining :Emﬁﬂgg&?ﬁr fesiolanoe
Good quallty cue 1o high » Substrate
precision cLiting edge : Optimal for wear and
chipping resistance
(») Machining example
- Electrode machining
Workpiece : Cu (%) 1305
Cutting condition ve=70(m/min), fz=0.083(mm/), ae=3.0, ap=0.6, 120 e P~
Designation : CRE4100-070-R10 100 = — 75%
- Test result L = = —
60 — e
, o= ==
j 20 = = —
Competitor A Competitor B CRE  Competitor A Competitor B
(*) Recommended Cutting Condition
_ CBE/CBNE | CFE/CFNE | CRE/CRNE
i YWorkpiece
LS Copper Alloys
. Condition : R.P.M Feed R.P.M Feed R.P.M Feed
Diameter @}, nimin} vi{mm/min) n{min-} vi{mm/min} n{min'} vi{mm/min}
05 40.000 2,600 40,000 1.800
1 40.000 2,300 40,000 2,000 40,000 2,000
15 40.000 3,200 40,000 2,400 30,000 2400
2 40,000 3,500 30,000 1,500 30,000 1.800
3 40.000 4,000 23,000 1380 20,000 1380
4 32,000 3,200 15,000 900 15,000 900
5 25,000 2,500 12,000 750 12,000 750
] 21,000 2,100 10,000 600 10.000 800
8 16,000 1,500 8,000 480 8.000 480
10 13,000 1,300 8,400 384 6,400 384
12 9.000 200 5,400 324 5400 324
P @
+ap=0.1D, pf=0.2D + ap=1.5D , ae=0.1D *ap=1.5D

* If vibration occurs, please raduce R.P.\M and feed rate at the same rate




F:I(:-nneux

(Capper)

CFE2000 (Fiat)

ad
a Stbstrate | oD Tolerance
00508 | 0~0
4 PRADC, o o 3\-0.2;
{mmj
Designation 2D 2d 4 L
CFE 2010-040 1 4 25 40
2015-040 15 4 4 40
a 2020-045 2 4 5 45
2030-045 3 53 =} 45
2040-050 4 & 11 50
2050-060 h F ) Al
2060-06D 5 5 3 50
2080-060 8 8 a &0
2100-070 10 1C 20 70
2120-075 12 12 26 75
CFNE2000 (Long Neck Flat)
M+
™"y
L
e
0B (=) mm =TT
B\ ) ey 258 [ 50
(mm)
Designation D od 0 2 L
CFNE 2005-045-N2 05 4 08 2 45
2005-045-N4 a5 4 0.8 4 45
Q 2005-045-N6 0.5 4 0.6 & 43
2005-050-N& JiRs] 4 0§ A Al
20410-045-N4 i 4 15 4 45
2010-045-Né 1 4 15 ] 45
2010-050-N8 1 il 3] a 50
2010-050-N10 1 4 15 10 50
2015-045-N6 15 4 23 3 45
2015-050-N3 1.5 4 23 a &0
2015-050-N10 15 4 PE 11 Al
20415-050-N12 1.5 4 23 12 &0
2020-045-N6 2 4 3 ] 45
2020-050-N8 2 4 3 a 50
2020-050-N10 2 4 ] 10 G
2020-050-N12 2 4 3 12 il
2030-050-N10D 3 4 45 10 50
2030-050-N12 E; 4 45 12 50
2030-060-N14 3 4 45 12 e
2030-060-N16 3 4 45 16 5]
2040-050-N12 4 5 53 12 50
4 2040-050-N16 4 5 6 14 50
2040-060-N20 4 &} 5 ] i

l
O




C-Max I::

(Copper)
CBE2000 (Ball)
LUR e EI
f: ']
L i
O @ AT 0D | Tolerance |R Toler
C05-@6 | 0~001 +0.005
d pe21c O8ciz | 0~002 | 20006
{mmy}
Designation R an ad { I
CBE 2010-050 03 1 1 4 50
2015-050 0.75 15 15 4 50
a 2020-050 1 2 z 4 50
203 0-060 1.3 3 a [} fala]
2040-070 2 4 4 g 70
2050-080 23 5 5 31 i)
2060-080 3 5 [} [ ]
2080-090 4 2 & & an
240D-100 & 10 10 10 100
2120-110 g 12 12 12 110
CBNE2000 (Long Neck Ball)
P —
i1
Ry 1= |
L
Q @ Subsirza oD | Tolerance
005-06 | 0~001
ol Ll B e
(rmm}
Designation R @D ad (' 0z L
CBNE 2005-045-N2 025 0.5 4 05 2 45
2005-045-N4 0.25 0.5 4 0.5 4 45
0 2005-045-N6 025 05 4 a5 5 45
2005-050-N8 0.25 05 4 05 5 50
2010-045-N4 & 1 4 1 iz 45
2010-045-N6 05 1 4 i 4 45
2010-050-N8 045 1 4 1 & a0
2010-050-N10 05 1 1 1 10 a0
2015-050-N8 075 15 4 15 & 50
2015-050-N10 075 15 4 15 10 50
2015-050-N12 0.73 1.5 4 15 12 50
201 5-055-N14 073 125 4 ik 14 55
2020-050-N8 1 2 4 2 5 50
2020-050-N10 1 2 4 2 10 a0
2020-050-N12 i 2 4 2 12 50
2020-055-N14 1 2z 4 2 14 a5
203 0-050-N10 1k 3 4 7 1w =]
2030-050-N12 15 e} 4 3 12 50
2030-055-N14 15 5} 4 3 14 55
2030-055-N16 15 3 4 3 16 55
2040-060-N16 2 4 £ 4 16 a0
2040-D60-N20 2 4 53 4 20 &0
2040-070-N25 2 4 G 4 25 70 ;*‘-"@
2040-070-N30 2 4 5 4 30 I [

ha




F:I(:-nneux

(Capper)

CRE2000 (Radius)

@d
@ AP OD | Tolerance | R Tolerance
‘; 30° 00508 | 0~001 | =0.005
=t PL210C os-o12 | 2~002 | 0005
{mmj
Designation I aD ad A [E:
CRE 2020-045-R05 05 2 4 5 43
2030-045-R05 08 3 & a 15
. 2040-050-R05 08 4 G 11 50
2050-060-R05 05 3 & 13 50
2060-060-R05 0.4 ] G 13 G0
2080-060-R10 1 3 a 12 B0
2100-070-R10 1 10 1 22 7i
2120-075-R10 1 12 12 2 fa
4
5
O05-00 J~ 0 =0.005
PL210G oe-a12 | 9~002 | 0008
{mm)
Designation r @D &d 1. = L
CRNE 2_0_1 0-!] 4§£02 N4 02 1 4 15 4 45
2010-045-ROZNG ne 1 4 15 & 45
2010-05D-ROZ2NB 0z 1 4 15 8 a0
2010-050-RO2N10 0z 1 4 145 1 a0
2015-045-RO2ZNG 02 e 4 2.3 5 )
2015-050-ROZNE 02 15 4 23 a8 50
2015-050-RO2N10 0.2 15 4 23 12 50
2015-050-RO2N12 0.2 15 4 23 12 50
2020-045-RO5NG 05 2 4 ] ] 25
2020-05D-ROSNS 05 2 4 3 8 a0
2020-05D-RO5SN10 05 2 4 3 12 a0
2020-05D-RO5N12 05 2 4 3 12 a0
2030-050-RO5SN10 05 kS 4 Z5 10 Al
2030-050-RO5N12 05 3 4 L5 12 &0
2030-060-ROSN14 05 a 4 L5 14 &0
2030-06D-RO5N16 05 a 4 L5 15 a0
2040-05D-RO5SN12 05 4 g 5] 12 a0
Fea 2040-05D-ROSN16 o5 4 & 5] 15 a0
; 2040-060-RO5N20 05 4 6 & 22 a0

)
e




Technical Information for D-Max F

Unique diamond coating technology
D-Max

® Unigue diamond ccating technology

® Good surface roughness through improved endmill geometry
and ultra fine substrate

® Wide cutting area from intermittent cutting to high precision cutting

® 10~20 times longer tool life than uncoated carbide endmiill

(») Coating and Endmill geometry

Good sharpness
due to high
rake angle

Optimal coating layer
and geometry for
graphite machining

L

ND3000 Coated

(*) Machining example - Test result
Workpiece: graphite
Cutting condition : n=16,000(mim™!) vi=2,6000(mm/min) ap=1.5mm ae=0.6mm

Wear Detail Wear

130% up

D-Max

(%}

130 130%

—

[T g

100 |-

Competitor FEe=ste——

D-Max Competitor




F Technical Information for D-Max

(>) Recommended Cutting Condition (DFE2000 Flat)

e
. Yorkpiece i i
kp ; Graphite Aluminum alloys Copper alloys
+ Condition
- RP.M Feed R.P.M Feed RP.M Feed
Diamefer(a}, n(min) vimm/min) n(min-") vi(mm/min) n(min-') vi{mm/min)
3 21,000 1,260 21,000 670 21,000 540
3 16,000 1,180 16,000 670 16,000 540
6 10,500 1,180 10,500 670 10,500 560
8 8,000 1,080 8,000 600 8,000 540
(») Recommended Cutting Condition (DBE2000 Ball)
'::ﬁ:'-\_"""Okaiew Graphite Aluminum alloys Copper alloys
Condition
: \ RP.M Feed R.P.M Feed RP.M Feed
Diameter(@]. n(mir) vi(mm/min) n{min-") vi{mm/min) n(min"") vi(mm/min)
4 15,000 1,500 15,900 1,550 11,900 1,150
B 15,000 1,900 10,500 1,550 7.950 1,150
B 13,900 1,500 7,950 1,530 5950 1,150
(*) Recommended Cutting Condition (DRE2000 Radius)
% :
'.I:-.,_I_Workplaoa Graphite Aluminum alloys Copper alloys
Condition
" : R.P.M Feed R.P.M Feed R.P.M Feed
Diameter(d}, n(min) vimm/min) n(min-') vi(mm/min) n{min-') vi{mm/min)
4 13,990 1,180 15,900 870 11,990 840
6 13,900 1,180 10,500 670 7,950 560
8 10,000 1,080 7,950 600 5,950 540
@ Application tip
o ow
F/// o

- Graphite

ap-1.5D, ae-0.1D

- Aluminum alloys

ap=1.5D, pi=0.1D

- Copper alloys

ap=1.50, pi=0.1D

- Graphite
ap-0.50, pi-0.1D

+ Aluminum alloys

ap=0.50, pi=0.1D

- Copper alloys

ap=0.50, pi=0.1D

E

- Graphite
ap-0.10

- Aluminum alloys
ap=0.10

- Copper alloys
ap=C.1D



D-Max F

DBE2000 (Ball)

H:a Sbsras
e N30

fmrm}
Designation R an ad { I
DBE 2040-070 2 4 g 12 70
2060-080 3 8 2 15 50
2080-090 4 ) 5 0 a0
' Substas
| - ND3000
{mir)
Designation a0 “d 1 L
DFE 2030-045 3 8 10 5
2040-045 4 g 12 £5
2060-050 B ] 15 Al
2080-060 a & 20 Al
DRE2000 (Radius)
Subsram
' (mm)
Designation r oD ad 0 L
DRE 2040-045-R05 05 4 45
50

&

o 2060-050-R05 05 G o 7
2080-060-R10 1 8 8 5




F Technical Information for PCD Endmill

Longer tool life and good surface finishes

PCD Endmills

® | onger tool life and good surface roughness
® Reducing burrs at nonferrous metals machining
® 1000 series : Ultra finishing for nonferrous metals

@ 2000 series : Optimal for aluminum alloy, carbon steel, graphite
and reinforced Plastic machining

(>) PCD Endmill Code System

Endmill No. of Flute
PCE : PCD Endmill 2 Flutes

(*) Recommended Cutting Condition

Diameter

©8.0

Work piece ve{m/min) n{min"} fz{mm/t)
Aluminum &lloy, Copper 30~-300 2.000~12,000 0.02~0.07
Reinforced Plastic 35~300 2,800~16,000 0.04~012
Carbon steel, Graphite 10-100 3,300~16,000 0.04~0.2

Special Endmill Order Form

Fig.1

Fig.2

i

Dimension (mm)

Designation | =

r

PDES

# Dapending on customrer requests. we car malks =pac al Erdmill

o
hd

92




PCD Endmill F

PDE1000/2000 (Fiat)

@- anl !E 1 Nl
03 i@ :
L
HA sbsrae
(mm)
Designation @D @ 4 L
PDE 1040 4 i} 15 45
1050 5 6§ 15 50
10?0 o] 5 2u 18]
2060 5 a8 20 80
o 2070 7 8 20 60
2080 8 8 20 60
2090 o 10 s 70
2100 10 10 g5 70
2120 12 12 g5 75




F Technical Information for Brazed Endmill

g # 23

High precision machining with our high stiffness design

Brazed Endmilils

@ Possible to machine with high precision due to high stiffness des gn
® High speed cutting by increasing wear resistance, decreasing frictional

resistance through PVD coating and substrate

@[ ong tool life due to absorbing impact through brazed body

in heavy interruption

e General steel, Alloy steel, mild steel, dice steel, stainless steel, cast iron,

ductile castiron

@ Z5EA: Aluminum, Aluminum alloy, Cooper, Caopar alloy,

Non-ferrous materials

® Coating brazed endmills (special

Guaranteed long tool life due to high new-concept hardness and

oxidation resistant coating

(») PC221F Coating

Top -!rilarqxgma-' "of fardness —

| and oxidation resistance

layer

Main
layer

Imprever
and chipping

Ultra fine substate
- 3 >

‘-"‘ &

New PVD films
New hardness and oxidation resistance
coating

(>) Brazed Endmills Code System

|
Brazed Spiral Endmill No. of Flutes Diameter Shank Dia.
E . Flat (Steal) 22 Flutes ©14 S 0420
EA Flat (Al Cu) 3.3 Flutes Q :Coated
EL : Flat Long (Steel) S0 0420 Coated

EXL : Flat Long (Steel)

BE

(>) Wear resistance test

(W.P:STD61)

(*) Recommended Cutting Condition (ZSE200 Flat)

. Ball (Stael)

Standard Shank
Diametet : none

Double tool life

(*) Recommended Cutting Condition (ZSE400 Flat)

l"i'-.,‘llforkpiece SM50C,SCM,GC | STD61,5TD1 5TD61 l"u;-.,Workpiece SM50C,SCM.GC |  STD61.STD1A STD61
oondion (~HRC30) {HRC30~45) (HRCA5~55) e {~HFAC30} (HAC30~45) (HRC45~55)
== | RPM | Feed | RPM | Feed | RPM | Feed = | RPM | Feed | RPM | Feed | RPM | Feed
Dismetet | ngmin®) |vimmanin| némin®y |vtmmanin| n(min®} |[mmmin) Diameterl@),| ngmin') |vimmmning| ngmin) [vimmanin| ntminy | vtmavming
20 16800 | 182 950 88 560 44 20 1800 | 230 950 133 560 86
25 1300 | 136 750 72 450 36 25 1300 | 205 750 109 450 54
30 1,100 120 B0 &4 370 32 30 1,100 180 B50 95 370 44
4 300 96 500 56 280 24 40 800 145 500 85 280 36
50 850 88 400 48 220 20 50 650 135 400 72 220 30

& Application tip

uSida milling (under HaG45)
-apz1.5D -ae=<0.1D

1 Side milling (over HRC4A3)
-ap=10{Max : 1mm)

+ Above table based on side milling, when it enters to aa direction, you should apply reduced cutting condition
+ When it enters to ae dirsction, for finishing you shauld increase revolution speed and feed in the table



Brazed Endmill F

ZSE200/300 (Fiat)

an| B bl e e e e 24
o L
L
H-A S| 00| Teloencs
O d Cortite i p%f, Al 0~-0.080
- {mrr)

Designation 20 2d Q4 2 L

214 14 18 28 EF a5

215 15 18 24 £7 95

216{Q) 15 16 28 £5 95
247 17 an ao 70 115
218 18 20 an 70 115
219 1% 20 30 70 15
220(Q) 20 20 an 70 115
221 1 a1 a5 AR 115
222 o 20 35 oo 115
223 o3 25 35 75 125
224 24 25 35 75 125
225 25 25 a5 75 125
226(Q) o6 25 a5 75 125
227 27 25 35 75 125
228 ) 25 35 75 125
229 29 32 a0 g5 150
230(Q) 30 e 40 S5 150
231 31 a2 40 =it 150
232 32 32 45 =la} 140
233 a3 32 a5 f=tal 150
234 34 32 &0 85 150
235 a5 g2 &0 a5 1501
236 36 a2 50 an 150
237 37 32 55 ao 150
238 a3 g2 &5 a0 1501
2385 34 42 55 a0 150
240(Q) A0 32 B0 75 150
2408 an 42 B0 75 150
242 42 32 G0 75 140
244 a4 32 65 a0 160
245 45 32 65 a0 160
2458 45 42 65 80 160
247 a7 32 £5 80 160
248 48 a2 65 a0 160
2485% 44 42 65 80 160
250 ] 3 51 =le] THI
2505 0 42 65 ao 160

ZSE 314 14 16 28 £7 a5

315 15 16 28 £7 a5

ﬁd 316 16 16 28 oy 95
317 17 20 ao 70 115
318 18 20 30 70 115
319 1% 20 30 70 115
320 o0 20 a0 70 115
322 22 20 35 &5 15
325 o5 a5 a5 75 125
326 o8 25 a5 75 125
328 28 25 35 75 125

330 30 a2 40 o5 180 ;é"@
331 3 e a1 b 150 I\\l

Special Endmills order : ZSCEOGEI-L
Ex. 1) 2 Tules, diameler .63 |10, L. 60 ZEBE206S | 0-60L
Ex.2) 2 futes. diameter | 5.3 standat ype ZSE2063




F Brazed Endmill

ZSE300/400/600 (Flat)

@d

B

H-A Substrate 0D | Tolerance
d. @ O ngmzf Alf 0~ -£.056
{mrmy
Designation a0 ad 24 iz L
ZSE 332 a2 32 45 0 150
323 33 32 45 Gl 15C
d 334 34 32 32 &5 150
335 35 a2 50 &5 150
328 33 32 35 &0 150
3388 a8 2 a5 &0 150
340 49 a2 52 75 15C
340S 40) P2 a0 75 180
342 42 32 a7 74 16C
34as 13 32 a5 &0 14C
3458 43 2 55 &0 16C
350 51 52 55 &0 160
3508 51 L2 55 &0 160
ZSE 414 14 16 28 &7 =]
415 15 16 25 57 53
‘ﬁ 416(Q) 15 16 28 &5 93
) 417 17 20 30 70 115
418 18 20 fole] 70 115
419 19 2n 30 70 115
420(Q) 23 20 32 70 115
421 21 an 35 £5 115
422 P an 35 [ 115
423 23 25 35 74 120
424 24 25 35 75 125
425(Q) 23 a5 35 758 128
426 24 25 35 74 120
427 27 25 35 75 128
428 23 25 35 75 125
429 23 52 42 G5 150
430 31 32 43 o5 150
432(Q) a2 32 45 2l 150
435 33 32 a7 &0 150
438 33 32 35 &5 150
4385 a8 2 a5 &5 15C
440(Q) 49 32 [=}¢] 75 150
4408 i) k) (=4} h 140
445 43 32 55 &0 160
4455 43 L2 55 &0 160
450 &) ae a5 &0 160
4505 50 2 a5 &0 hlis
ZSE 634 34 32 59 &5 15C
835 35 32 a0 &5 15C
0 638 ad 32 35 &0 15C
6385 38 2 a5 &0 15C
640 40 a2 g2 75 15C
6405 41 3 52 75 150
645 43 32 55 &0 160
6455 45 2 a5 &0 160
650 &0 32 a5 &0 140
6505 &l Faz) b g0 160

l
]

Special Endmills order : ZSCGR86I-L

Ex. 1) 2 flules, digmelar . 63,1 10, L. 60 Z5BE2063 10-60L
Ex.2) 2 flutes. diameter | 6.3, stendard type ZSE2053



Brazed Endmill F

ZSEA200 (Flat)

|.} 5 é i mm ) oD Tolerance
a_ fad) _ RC &l 0~-0.050

[rrr)

Designation aD &d % {: L
ZSEA 215 15 18 28 £7 95
216 16 16 28 5 95

o 218 18 20 a0 70 115

219 19 20 an 70 115

220 20 20 an 70 115

221 21 20 36 6 116

222 o 20 36 6 116

223 23 25 35 75 125

224 24 25 kis 75 125

225 25 25 35 75 125

228 28 25 35 75 125

230 an 42 40 a6 180

232 32 3@ 45 S0 150

238 28 32 66 80 160

240 40 a0 B0 75 160

250 50 @ 85 80 160




F Brazed Endmill

ZSEL, ZSEXL (Flat)

: _\J ——————————— — i ad
[ | 7]
L
( g H-A Subsirie oD Tolaiance
a. @ | m1F_ All & - 0E0
- T (mm}
Designation ap ad 24 i L
ZSEL 214 14 16 30 55 12¢
2186 15 16 30 55 12¢
o 218 15 an A7 £5 146
220 21 20 53 £5 1£C
222 22 20 53 £5 140
225 25 25 70 65 15C
230 30 32 80 &5 16C
232 a2 32 2l &5 14C
235 ] 3z 100 &5 20C
240 40 £2 100 105 22c
245 435 L2 120 o5 23c
250 &1 £2 120 o5 a0
ZSEL 416 18 16 50 5 12¢
420 20 20 80 685 1
Q 425 25 25 70 65 15C
430 a0 3z a0 &5 16C
435 as 3z 100 &5 20C
440 40 2 100 105 22C
ZSEXL 220 20 20 120 5 20C
222 22 20 120 £5 20C
é 225 2] u5 1403 fih 24




Brazed Endmill F

ZSBE200 (Bal)

H-A Bubstrate oD Tolerance
O LY [cotice] | e T [
e . PGZZIF Al 0~- 0050

[}
Designation R 20 2d g} fa L
ZSBE 213 a5 13 16 30 £i0) 100
= 214 7 14 16 30 85 100
215 7A 15 16 a8 6 100
2160 8 16 16 35 &5 100
2147 85 17 20 35 £5 110
218 a 18 20 35 85 110
219 05 16 20 35 85 110
2200 10 20 20 35 B85 110
221 205 21 20 30 65 110
222 11 22 20 35 B35 10
223 {155 23 25 £ £5 120
224 12 24 25 iy n 170
225 *2.35 25 25 iy 70 20
230 16 a0 32 | 70 130
231 53 3 a2 ] an 130
232 16 a2z a2 50 75 140
233 RS 33 a2 50 75 140
234 17 a4 a2 50 85 150
235 7.3 a5 32 50 s 150
2358 7.3 a5 42 50 s 150
236 15 B 3 50U s 160
2368 18 36 42 50 85 150
237 6.5 a7 32 50 o5 160
2378 6.4 ar 42 50 05 160
238 19 k) a2 50 55 160
2388 19 30 42 50 95 160
239 8.5 ] 32 50 85 160
2398 ‘8.5 l] 42 50 85 160
240 20 an 32 50 55 160
2405 bEIN] 40 42 &l s 18I
245 205 45 32 50 105 170
2458 225 15 12 50 105 170
250 25 =] 32 50 108 170
2508 25 50 42 50 108 170
- ZSBE200

Specizl Endmills arder : Z5BE243&-L
Zx 1) 2 flutas diametar 1 63 110 L 80 Z5BE 20831 0-60L
=x.2) 2 flutes, ciameter : 6.3, standard type Z3B=3063

« ZSEA200
Special =ndmils order - 73F APGHEH-|
=x. 1) 2 flutas, ciameter © 18.2, 1128, L5 ZSEA2163 28-95L
=x.2) 2 flutes, ciamater © 17.0, standard type ZSEA2170

e

ZSEL200/400, ZSEXL200
Special =ndmils orde r Z3F 1 QEE-

A




F Special Endmill order form

100

@ oo| 3 —m:— ———————— H od
e et
t2
L
Designation Flute R oD od Bdy o1 L2 L
_ﬁ__}-s'
L
Designation Flute R 9D wd 21 02 1 [
A o
Aol pp| Doemmsape el o0 - &d
‘-\||P'
r
L
Designation Fiute oD @d @ r oy £ L
L
Designation Flute oD r od 2 0o L 0
Za1
@ ﬂﬂi:m—-——-—;j ————————— - Bdt
f
12
L
Designation Flute @D od Qdi s 2= L
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