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Obviates the need for reworking on walls and bottom surfaces finishing
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We’ve added high-precision finishing tools to our small-diameter
multi-flute cutting tool series.
The free-cutting edge shape solves issues related to vertical wall cutting.
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Inability to achieve desired dimensional accuracy with deflected walls.
Reworking consumes much time.
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Proposed solutions
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Insert shapes with enhanced free-cutting capabilities < 15 L I/ T/ I\:‘”‘r
enable to precisely finish deep vertical walls with = J LN solid endTniH
extended overhangs. .S .20 \
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ASPVmini decreases wall deflection, reducing the time p

spent on reworking, additional work and modification 45 I:

issues during the finishing process. (Refer to additional L

example cases on page 14. 50 \ \‘\'\_
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(EDEISEMEF cutting conditions) JBULMEICH T BEINE Deflection amount vs target value (um)

HHEI# work material - S50C(220HB)
{55 FAREMRE Machine © fi€BY vertical type (BT40)

YUy RIVERZ)D solid end mil ASPVmini

T E1Z Tool dia. :20mm T B2 Tool dia. : 20mm
[E1E52] Revolution : 1,432min! A Y —N Insert : MPHT040205ZEL-0.5 (TH308)
IEDE Feed rate : 572mm/min [B1E524 Revolution : 4,775min™

FEkRM I

YBAFHRE Depth of cut - @p=8.0mm  JEXDE Feed rate : 2,387mm/min Contour cutting

tHAFHE cutting width © @e=0.2mm EAFHFES Depth of cut © @p=1.0mm
ZRHUE overhang : OH=100mm (L/D=5)  {iAJH& Cutting width : &e=0.2mm
22 UE Overhang - OH=100mm (L/D=5)

CThRIV B HEFTL—h

Point Ground chipbreaker

RERITFTL—HDRAIC : ASPVmini

il = 200 200
&0, URHERZIIZ T s0o| BABN:201(N) so| BABTI128(N)
L\ijo 100 Maximum resultant force 100 77l\7/liepr<iirprqrj]7[§§yilt§pit’f9rge’: 7777777777

The ground chipbreaker suppr
cutting forces.
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#HEI Work material © S50C(220HB) = =L
-100 -100

HwH cutter : F1EP20 Diameter 20

A —N insert - MPHTO040205ZEL-0.5 (TH308) ~ '>°

ABO |

e o . -200 -200
SIBIERE Cutting speed © Ve = 300m/min — X (B#E/51E) Wall-surface direction — X(EEE/5M) Wall-surface direction
—HHEDDIEDE Feed rate - z=0.1mm/t = Y(ZD7ME) Feed direction = Y(%b7ME) Feed direction
SHTEIIA Axial depth of cut © @p=1.0mm —— ZAT)  Axial directon —— Z@h)  Axial directon

EAMEY)AHM Radial depth of cut - @e=0.2mm



TH308 | Dﬂlﬁﬁﬁ Applications
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Pure oyt ] TH#H BEANHE 45~55HRC 55~62HRC
Copper Carbon steels  Stainless steels 30~45HRC  Hardened steels Hardened steels
Alloy steels Tool steels ~55HRC 55-62HRC

Pre-hardened steels
Hardened steels
30-45HRC

L/D*

¥L/D: TER (D) L TEREHUE (L) DLHER
¢ L/D:Ratio of tool diameter (D) and tool overhang (L)
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Proposed solutions
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Requires high verticality, even at deep points where the L/D is eight or greater.
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Vertical cutting

depth due to extremely long overhangs.

(HIHEIZR4E cutting conditions)
HHEIF Work material -
{sE AR Machine © #EY vertical type (HSK100)

%%*&ﬂUI Depth constant cutting

T E1Z Tool dia. :@11mm !
A Y =N insert : MPHT040205ZEL-0.5 (TH308) |

[EIE52Y Revolution : 2,893min""!
IEDE Feed rate : 463mm/min

EAFHFES Depth of cut - @p=0.5mm
YAFHE Cutting width © @e=0.1mm

o = . _ _ i : :
xHjb%Overhang : OH=90mm (L/D=8.2)
T 77 70— Air-blow 21 7pm
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Proposed solutions

O REHUEHLES TRELFFRDHEULVRIZTH.
RENMICHEEEZO LITDENTEET,

Vertical cutting improves vertical wall accuracy, even when it's difficult to cut the wall at constant

RIGEOI LIFIMITIEDEFEL.
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The tool wears due to prolonged finishing, resulting in unstable
surface grade or problems with dimensional accuracy.

TUI\—R#l Pre-hardened steels(40HRC)

REMI vertical cutting

TE Tool dia.
A Y =N insert : MPHT040205ZEL-0.5 (TH308) ;:‘.
Eﬁl’\%ﬂ Revolution - h
*DE Feed rate -
EwI 74— pick feed : pf=0.2mm
YAFHE Cutting width © @e=0.1mm
Z2H UE Overhang : OH=90mm (L/D=8.2)
T 7 70— Air-blow
HREMT COBTHEAIEEL,

‘911mm

. 2,893min""
- 463mm/min

i Al ||
#INE Deflection amount:
8.7um

Use only in pushing-down direction.

@ ASPVmini« Y —KE#1ETH308Z% A, = 0.08
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The ?SPVr‘nini in_sctar_ts EZ?therfnew grage "TI;SOS" whi;,;h offers excellent abrasion é ' €K conventional
resistance 1o maintain ni surface graae ana accuracy. m
>
48 Machine © fiEBY3EM/C (HSKB3ZE) vertical 3-axis MiC (HsKe3) = oot
#EIF Work material - SKD61482 Equivalent to SKD61 (45HRC) %
T Tool : K7 Body ASPVM1012R-3-M6 g TH308
A Y= Insert MPHT040205ZEL-0.5 1::! 000
EHIZEE cutting speed © Ve = 250m/min S 30 60 90 120 150 180 210 240

—HHDDIEDE Feed rate - 2=0.1Tmm/t
75 EY)AF Axial depth of cut - @p=1.0mm
RAMEY)AH Radial depth of cut - @e=0.1mm
T 77 70— Air-blow

PNTEFRE Cutting time (min)
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Line Up
2AF-Wro0917 B b4 [ ee T
2 Fig.1 i E
(—#F) g
(Standard type)
Fig.2 0 2
Y579 M) S p Rl B
(Undercut type) r 2
% DC >DCONMS
LF
mea—k | am | A A size (om) Rk A1 H— b R 15 ()
Item code Stock | pio0 | DC | LF | LH | D7 |DCONMS Shape Recommended insert retail price(¥)
ASPV1010R-2 | @ | 2 | 10 | 100 | 30 | 9.4/ 10 |Fis-1 B 22,290
ASPV1011R2 | @ | 2 | 11 | 100 | 30 | 9.4 10 |Fis27uX=hyhip 22,290
ASPV1012R-3 | @ | 3 | 12 | 100 | 40 | 11.2| 12 |Fis-1 OB 26,980
ASPV1013R-3 | @ | 3 | 13 | 100 | 40 | 112 12 |Fis27oX=hyhip 26,980
ASPV1016R-4 | @ | 4 | 16 | 130 | 50 | 14.5| 16 |Fis-1 B 38,710
ASPV1017R-4 | @ | 4 | 17 | 130 | 50 | 145 | 16 |Fis82F¥Z=hv b | MpHT040200 ZEL:- 00) 38,710
ASPV1020R-5 | @ | 5 | 20 | 160 | 60 | 18| 20 |Fis-1 B 44,580
ASPV1021R5 | @ | 5 | 21 | 160 | 60 | 18| 20 |Fis27X=hvhip 44,580
ASPV1025R-6 | @ | 6 | 25 | 180 | 75 | 23| 25 Fis-1 O 51,620
ASPV1026R-6 | ® | 6 | 26 | 180 | 75 | 23| 25 |Fig2 ﬁiﬁfﬁ;’ ¥ 51,620
ASPV1032R-8 | @ | 8 | 32 | 200 | 100 | 30| 32 |Fis-1 B 64,520

DRBBESAVET,
Numeric figure in a circle .
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e code Stock | ives | DC | LF |DCONMS|THSZMSIDHUB| L7 | L2 |DRVS Recommended insert retai prics(¥)
ASPVM1010R-2-M6 o 2 10 20 | 65 | M6 | 94 | 55 145 | 7 22,290
% ASPVM1011R-2-M6 o 2 1 20 | 65 | M6 | 98 | 65 | 145 | 7 22,290
ASPVM1012R-3-M6 ] 3 12 20 | 65 | M6 | 9.8 | 55 |145| 7 26,980
% ASPVM1013R-3-M6 ] 3 13 20 | 65 | M6 | 98 | 55 | 145 | 7 26,980
ASPVM1016R-4-M8 ([ J 4 16 25 | 85 | M8 | 128 | 55 | 17 10 38,710
% ASPVM1017R-4-M8 (] 4 17 25 | 85 | M8 | 128 | 55 | 17 10 | MPHT040200 ZEL(- O0O) 38,710
ASPVM1020R-5-M10 | @ 5 20 30 | 105 | M10 | 178 | 55 | 19 15 44,580
*ASPVM1021R-5-M10 | @ 5 21 30 | 105 | M10 | 178 | 55 | 19 15 44,580
ASPVM1025R-6-M12 | @ 6 25 30 | 125 | M12 | 208 | 55 | 22 17 51,620
*ASPVM1026R-6-M12 | @ 6 26 30 | 125 | M12| 208 | 55 | 22 17 51,620
ASPVM1032R-8-M16 | @ 8 32 30 17 | M16 | 288 | 6 23 22 64,520

[FE] xEBEY v o7y NCERTREFTHNDDF A,
EVAS-SWERY v/ P N\EDEFIHEHRURUBICHEBRIEZRULEVTLEEL,
[Note] When 3 and carbide shank are used together as a set, there is no interference.
Do not apply lubricants to the threaded section or end surface sections in contact with the dedicated shank/arbor for modular mills.
OF BT ERTY . @ : Stocked Items.
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FC - FCD Castirons . General cutting, First recommendation
BSEE 4 Hardened steels H
o BE Y JE size (mm) SR AL/\TE g (F)
RiEd— R Tolorance | TH308 BT RER ety
Item code o s WA BS S LE RE Shape retail price(¥)
MPHT040202ZEL o 0 0.2 Fig. 1 1,520
MPHT040202ZEL-0.5 o 0.5 ' Fig. 2 1,520
MPHT040205ZEL H iR o 0 Fig. 1 1,520
! 4.3 2 2.3 0.5 -
MPHT040205ZEL-0.5 H o 0.5 Fig. 2 1,520
MPHT040210ZEL o 0 1 Fig. 1 1,520
MPHT040210ZEL-0.5 ] 0.5 Fig. 2 1,520
E Features
REITL—H
Free-cutting chipbreaker ﬂﬁf]tﬂ n}]

Peripheral cutting edge

REHRFEMNTEHED LI VRHEIE

THRVIIIERMURER,
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BHEVINI AR EHIS CEX T,
Achieves high-cutting surface grades, even for
work materials whose cut surface tends to be
cloudy, like carbon steel.

Maintains high dimensional accuracy when
cutting, even for tools with long overhangs.

® TA/N-FKL

+ Without wiper edge

IFETINN

Front cutting edge

EE EFINTEICIERLET,
BRYUAXCTAN—HGFERRKZ

This edge is used for bottom surface finishing.
Various shapes with wiper edges are lined up
for each R size.

AIENNTRONBINIELTHERLE T .

Functions as peripheral cutting edge when side cutting.

TAN=FfF&

+ With wiper edge

STV, Makes it possible to boost feed rates when
EKET EFIMIEOZEDE EIFRTE finishing bottom surfaces.
W CEXT,
Snds N
BB 952 TRhU RS )(— RUBEEATERLLEH]
Parts Clamp screw Screw Driver Screw anti-seizure agent
fiZAR
Shape % ———
G =l onllit e & L/ \FEmE ==l ol
Eﬁﬁt vy TR e Suggggg retail / ) Sugggsptzg retail Suggéftzg retail
Cutter body (N-m) price (¥) price (¥) price (¥)
P 240-140 0.5 870 104-T6 1,800 P-37 1,010

U3V 7RUIEEERTY . ARECKDIUEFEHRFEELETOTRODOTIRZBRVELET,
257 T7RUIE. TERI1SmMmUTICTE@EN 1A, TER16mmElEC2AMBLET .

The clamp screw is a consumable part. Since replacement life depends on the use environment, it is recommended that it be replaced at an early stage.

As spare parts for the tools, one clamp screw is attached when the tool diameter is 13 mm or smaller, while two clamp screws are attached when the tool diameter is 16 mm or larger.

OF : IBEEBER T, @ : Stocked Items.
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1 EBIE>/v>/0 carbide Shank

The Shanks for Modular Mill

LF LF
LB1 LS LB1 LS
(2] o0 (2] ’ o0
% —I A | _ ; % 0 i N2 DN ;
e g sLEES T g
=} THSZWS o 8 THSZWS e
ATAT Atype B#%1 7 Btype
LF
2 LB1 LS o
=
JEEEn :
(&)
e THSZWS a
CH4A 7 Ctype
% ‘ TI7-7 A\
EmEI— R & XK size (mm) 547 | @RHY S v)vﬁ//\ Eﬁgﬁii
ltem code floconwsftHszws] LF | L1 | Ls | BD1 |pconms| D7 | | GO |winy | Suggested
ASC10-6.5-74-24Z |@ 74 | 24 | 50 #10 25,810
ASC10-6.5-84-34Z |@ 84 | 34 | 50 @11y 27,930
ASC10-6.5-114-49Z |@| °° | M6 s 49 | es | %3 10 - Al (@123 © [ 30270
ASC10-6.5-114-24Z |@ 24 | 90 ($13) 72 30,270
ASC12-6.5-74-24Z |@ 74 | 24 | 50 @10)* 36,020
ASC12-6.5-04-44Z |@ 94 | 44 | 50 (@11) 37,430
ASC12-6.5-120-64z |@| ©° | M6 1oo | 64 | 65 | 12115 | B 442" | O | 39540
ASC12-6.5-129-24Z |@ 24 | 105 (¢13) %3 39,540
ASC16-8.5-95-30Z |@ 9% | 30 | 65 48,100
ASC16-8.5-120-55Z |@ 120 | 55 | 65 52,560
ASC16-8.5-140-75Z |@| 85 | M8 | 140 | 75 | 65 | 145 | 16 | 155 | B (451%% O | 55960
ASC16-8.5-160-95Z |@ 160 | 95 | 65 ¢ 58,900
ASC16-8.5-160-30Z | @ 160 | 30 | 130 58,900
ASC20-10.5-120-50Z | @ 120 | 50 | 70 56,780
ASC20-10.5-170-90Z | @ 170 | 90 | 80 620 63,590
ASC20-105-220-120Z [@| 0> | M0 220 120 100 | 185 | B0 | 195 | B | 4a1yss| © 6,920
ASC20-10.5-270-150Z | @ 270 | 150 | 120 88,690
ASC20-10.5-220-50Z | @ 220 170 $20 69,920
ASC20-10.5-27050z [@| 0> | M0 o0 1 %0 opp 185 | 20 | 195 1B | (4a1yss| O ggee0
ASC25-12.5-145-65 |@ 145 | 65 | 80 64,990
ASC25-12.5-215-115 | @ 215 | 115 | 100 $25 76,130
ASC25-12.5-265-145 |@| 20 | M2 265 | 145 | 120 | 2 25 = 1 C | 2e)+2| © [ 8800
ASC25-12.5-315-195 | @ 315 | 195 | 120 114,370
ASC25-12.5-265-65 |@ 265 200 25 88,690
ASC25-12.5-31565 |@| 2> | M2 315 | 5 %50 | 28 25 = 1 C | eer+| © 114370
ASC32-17-160-80 |®@ 160 | 80 | 80 98,540
ASC32-17-210-110 |® 210 | 110 | 100 99,710
ASC32-17-260-140 |@| 17 | M16 | 260 | 140 | 120 | 28 32 - |c| ¢32 | O [ 118480
ASC32-17-310-190 |@ 310 | 190 | 120 160,710
ASC32-17-360-240 | @ 360 | 240 | 120 202,930
ASC32-17-260-80 |@ 260 180 118,480
ASC32-17-310-80 |@| 17 | M16 | 310 | 80 | 230 | 28 32 - |c| ¢32 | O [160710
ASC32-17-360-80 | @ 360 280 202,930

[ER]
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OF [ IZEEBERTY. @ : Stocked Iltems.
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[Note]

(DCommercial milling chucks or shrink-fit holders can be used.
(@For %3, since the cutter diameter is larger than the shank diameter, there is no
interference at the shank.
(®For 4, since the cutter diameter is smaller than the shank diameter, interference
occurs at the shank.



E=J“:|.__E"l§m =J'\7-Ja The Shanks for Modular Mill
I ﬁlﬁ’/'\vyﬂ Steel Shank
LF
LF
LS LB1 LS
2 ——————— —1 |2 2 —— 1 |5
|
o o o 3 o
e THSZWS e o THSZWS Q
AZALT Atype B4~ Btype
LF LF
LB1 LS
LB1 LS \
%] r %) ? § 2]
T : ez = E—— - 2
S= o oY e g
° THSZWS ° THSZWS
CH+A4 7 (B5—JI\) C type (Tapered neck) D&#A 7 Dtype
T s 77 B2\
FHEO— R HE < & Size (mm) 947 | @mnys ﬁ:/ E*%I(Jﬁ])
ltem code Stock| DCONWS | THSZWS | LF LB1 LS BD1 |DCONMS| D7 | TYPe | Cullerbady | winoy | Suggested |
AS10-6.5-74-0 [ ] 6.5 M6 74 - 74 - 10 - A ?10 — 120,890
AS12-6.5-84-4 o 6.5 M6 84 4 80 11 12 - B [¢11 912 — | 24,290
AS16-8.5-95-15 [ J 8.5 M8 95 15 80 14.5 16 15.5 Cc ?»16 O | 28,160
AS20-10.5-100-20 @ | 10.5 M10 100 20 80 18 20 - D ®20 O |31,680
AS25-12.5-1156-35| @ | 12.5 M12 115 35 80 23 25 - D 925 | O | 35,440
AS32-17-110-30 | @ | 17 M16 110 30 80 28 32 - D ¢32 | O |42,470

[FR] MROI-VVIFevoIlTERTEEY,

Features

[Note] Commercial milling chucks can be used.

(o) :/‘\"77"'1 mmﬂ&&@iﬁﬁﬂi Option to use item with shank diameter + 1 mm
JUTP S XEL

No clearance

l

vV EE (—’RT)

Item with identical shank diameter (Standard type)

E

9 EHmm& (75 -hy )

Item with shank diameter + 1 mm (Undercut type)

JITZ 2 RAH4) . THDURY &Kk

Clearance.Reduces risk of interference.

A B+ ImmAT 1%
FHTHET. BHmED
FHFIVX7&MA5NET,

Using a body with shank diameter
+ 1 mm reduces the risk of
interference with the wall surface.
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Recommended Cutting Conditions

O {Hmf ide finishing

=>4
I?OﬂﬂgiaDC @ 10(2H A ) (2 Flutes) d 11 (2 ) (2Flutes) @ 12(31FH ) (3 Flutes) @ 13(3MA ) (3Flutes) @ 16(4 A ) (4Flutes)
}Eﬂg
>
WHIA | i@ <pe | EATBEVYI | ape |EVATBEVYYI | ape | EVATBEVYVY | ape | EVITREVIVI| ape | EVITREVEVY
Work material Pt ij lJE Modular carbide shank Modular carbide shank Modular carbide shank Modular carbide shank Modular carbide shank
= 2
grade
Sremene 1A (BRI 30 | 50C || AR |BENL| 90 | 5DC || AR |BEAL) 30 | 5DC || AR BEAL) 30 | 50C || AR BEAL| 30 | 5DC |7
eneral | Hspee eneral | Highs eneral | High-pes eneral | Hhspee eneral | Hhs
purpose | aarg | -0DC | -7DC purose | arg | -0DC | -7DC pupose | cug | -0DC | 7DC pupose | catg | -0DC | -7DC puose | g |-0DC | -7DC

n (min-1)  [12,732/19,099|15,915(12,732|12,732|11,575|17,362|14,469|11,575/11,575(10,610|18,568|15,915/10,610|10,610| 9,794 |19,588|14,691| 9,794 | 9,794 | 7,958 |15,915(11,937| 7,958 | 7,958

S Ve(m/min) | 400 | 600 | 500 | 400 | 400 | 400 | 600 | 500 | 400 | 400 | 400 | 700 | 600 | 400 | 400 | 400 | 800 | 600 | 400 | 400 | 400 | 800 | 600 | 400 | 400
—mxiEE i

Mild steels Vf(mm/min) (2,546 |5,730 | 4,775 | 3,056 | 2,546 | 2,315 | 5,209 | 4,341 | 2,778 | 2,315 3,183 | 8,356 | 7,162 | 3,820 | 3,183 | 2,938 | 8,815 | 6,611 | 3,526 | 2,938 | 3,183 | 9,549 | 7,162 | 3,820 | 3,183
(200HB | TH308

L) fz(mm/t) 0.1 |/0.15/0.15|0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 | 0.1 |0.15/0.15/0.12| 0.1 [ 0.1 |0.15|0.15]0.12| 0.1 [ 0.1 |0.15|0.15|0.12| 0.1

(2000 ecs) ap(mm) |15[15( 1 |07|05|15[15| 1 |07|05[15|15| 1 [07[05|15|15| 1 |07[05|15[15| 1 [07]|05

de(mm) [<0.2(<0.2|<0.2|<0.2|<0.2|<0.2{<0.2|<0.2|<0.2|{<0.2({<0.2|<0.2<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2{<0.2|<0.2|<0.2|<0.2(<0.2|<0.2

n (min-1) 9,549 (19,099/12,732/12,732| 9,549 | 8,681 |17,362|11,575|11,575/ 8,681 | 7,958 |15,915/10,610|10,610| 7,958 | 7,346 14,691| 9,794 | 9,794 | 7,346 | 5,968 |11,937| 7,958 | 7,958 | 5,968

Ezﬁﬁg Ve(m/min) | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300
(o= i

Carbon steels Vf(mm/min) [1,9105,730| 3,820 3,056 | 1,910 1,736 | 5,209 | 3,472 | 2,778 | 1,736 2,387 | 7,162 | 4,775 | 3,820 | 2,387 | 2,204 | 6,611 | 4,407 | 3526 | 2,204 | 2,387 | 7,162 | 4,775 | 3,820 | 2,387
Alloy steels TH308

(3OHRC fz(mm/t) 0.1 {0.15/0.15/0.12| 0.1 | 0.1 |0.15/0.15|0.12| 0.1 [ 0.1 |0.15]0.15/0.12| 0.1 | 0.1 {0.15|0.15|0.12| 0.1 | 0.1 |0.15]0.15/0.12| 0.1
L\/{-F) ap(mm) 15151 07051515 1 |07|05|15|156| 1 |07 /05|15 15| 1 |07|05|15|15| 1 |0.7]05

(30HRC or less)

de(mm) [<0.2(<0.2|<0.2|<0.2|<0.2|<0.2{<0.2|<0.2|<0.2{<0.2({<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2/<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2

n (min-1) 6,366 15,915(11,141 9,549 | 9,549 | 5,787 |14,469|10,128) 8,681 | 8,681 | 5,305 |13,263) 9,284 | 7,958 | 7,958 | 4,897 |12,243| 8,570 | 7,346 | 7,346 | 3,979 | 9,947 | 6,963 | 5,968 | 5,968

3R Ve(m/min) | 200 | 500 | 350 | 300 | 300 | 200 | 500 | 350 | 300 | 300 | 200 | 500 | 350 | 300 | 300 | 200 | 500 | 350 | 300 | 300 | 200 | 500 | 350 | 300 | 300

cﬁﬁi@m Vf(mm/min) (1,273 3,820 |2,674|1,910| 1,528 1,157 | 3,472 2,431 | 1,736 | 1,389 | 1,592 | 4,775 | 3,342 | 2,387 | 1,910 | 1,469 | 4,407 | 3,085 | 2,204 | 1,763 | 1,592 | 4,775 | 3,342 | 2,387 | 1,910

A&';yoﬁiis TH308 fz(mm/t) | 0.1 (0.12]0.12| 0.1 |0.08] 0.1 {0.12(0.12| 0.1 |0.08| 0.1 |0.12]0.12| 0.1 |0.08| 0.1 {0.12]|0.12| 0.1 |0.08| 0.1 {0.12(0.12| 0.1 |0.08

45HRC) ap(mm) 15|16 1 (07051515 1 |07(05|1565|156| 1 |07|05(15|156| 1 [07]|05([15|15| 1 |[0705

de(mm) [<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2{<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2

n (min-1) 4,775 7,958 5,730 | 4,775 | 4,775 | 4,341 7,234 | 5,200 | 4,341 | 4,341 13,979 | 6,631 | 4,775| 3,979 | 3,979 3,673 | 6,121 | 4,407 | 3,673 | 3,673 [ 2,984 | 4,974 | 3,581 | 2,984 | 2,984

AN Ve(m/min) | 150 | 250 | 180 | 150 | 150 | 150 | 250 | 180 | 150 | 150 | 150 | 250 | 180 | 150 | 150 | 150 | 250 | 180 | 150 | 150 | 150 | 250 | 180 | 150 | 150

Hardened steels Vf(mm/min) | 955 |1,592|1,146| 764 | 764 | 868 | 1,447|1,042| 694 | 694 |1,194|1989|1432| 955 | 955 (1,102 |1,836|1,322| 881 | 881 [1,194|1,989|1,432| 955 | 955

(45~ TH308 fz(mm/t) |01 |01 |01 /0.08/0.08| 01|01 |01 |008008f0.1]|0.1]|0.1/008|/0.08|01|01]|0.1/|0.08/0.08/01 01|01 0.080.08

SEIHIRE) ap(mm) 15151 |07|05(1515| 1 |07|05|15|15| 1 |07 /05|15 |15 | 1 |07 /05|15|15| 1 |0.7]|05

de(mm) [<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2]<0.2{<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2

n (min-1) 4,138 |6,366 | 5,093 | 4,138 | 4,138 | 3,762 | 5,787 | 4,630 | 3,762 | 3,762 | 3,448 | 5,305 | 4,244 | 3,448 | 3,448 | 3,183 | 4,897 | 3,918 |3,183|3,183|2,586 | 3,979 | 3,183 | 2,586 | 2,586

155 7 Ve(m/min) | 130 | 200 | 160 | 130 | 130 | 130 | 200 | 160 | 130 | 130 { 130 | 200 | 160 | 130 | 130 | 130 | 200 | 160 | 130 | 130 | 130 | 200 | 160 | 130 | 130

e T Vf(mm/min) | 828 [1,273|1,019| 662 | 414 | 752 |1,157| 926 | 602 | 376 |1,035|1592|1273| 828 | 517 | 955 |1,469 |1,175| 764 | 477 [1,035|1,592|1,273| 828 | 517

(65~ TH308 fz(mm/t) |01 |01 |01 /0.08/0.05/01 0101|008 005(0.1|0.1]|0.1/008|0.05|0.1]|0.1]|0.1/|0.08/0.05/01 |01 |01 0.080.05

624iRC) ap(mm) 15151 |07|05(1515| 1 |07|05|15|15| 1 |07 /05|15 15| 1 |07|05|15|15| 1 |0.7]|05

de(mm) [<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2]<0.2{<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2

n (min-1) 9,549 |19,099|12,732|12,732| 9,549 | 8,681 |17,362|11,575/11,575) 8,681 | 7,958 |15,915/10,610/10,610| 7,958 | 7,346 |14,691| 9,794 | 9,794 | 7,346 | 5,968 |11,937| 7,958 | 7,958 | 5,968

Ve(m/min) | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300

ATV Vf(mm/min) |1,9105,730 | 3,820 | 3,056 | 1,910 1,736 | 5,209 | 3,472 | 2,778 | 1,736 { 2,387 | 7,162 | 4,775 | 3,820 | 2,387 | 2,204 | 6,611 | 4,407 | 3,526 | 2,204 | 2,387 | 7,162 | 4,775 | 3,820 | 2,387
Stainless steels | TH308

SUS fz(mm/t) | 0.1 (0.15/0.15/0.12| 0.1 | 0.1 |0.15(0.15|0.12| 0.1 | 0.1 |0.15]0.15/0.12| 0.1 | 0.1 {0.15]|0.15|0.12| 0.1 | 0.1 |0.15]0.15/0.12| 0.1

ap(mm) 15/15| 1 |07|05(1515| 1 |07|05|15|15| 1 |07 /05|15 15| 1 |07|05|15|15| 1 |0.7]|05

de(mm) [<0.2|<0.2|<0.2|<0.2|<0.2|<0.2{<0.2|<0.2|<0.2{<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2/<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2

n (min-1) 9,549 |19,099|15,915|12,732|12,732| 8,681 |17,362|14,469|11,575/11,575( 7,958 |15,915/13,263/10,610|10,610| 7,346 |14,691|12,243) 9,794 | 9,794 | 5,968 |11,937| 9,947 | 7,958 | 7,958

Ve(m/min) | 300 | 600 | 500 | 400 | 400 | 300 | 600 | 500 | 400 | 400 | 300 | 600 | 500 | 400 | 400 | 300 | 600 | 500 | 400 | 400 | 300 | 600 | 500 | 400 | 400

C%fis Vf(mm/min) (1,9105,730 | 4,775 | 3,056 | 2,546 | 1,736 | 5,209 | 4,341 | 2,778 | 2,315 2,387 | 7,162 | 5,968 | 3,820 | 3,183 | 2,204 | 6,611 | 5,509 | 3,526 | 2,938 | 2,387 | 7,162 | 5,968 | 3,820 | 3,183

FFCCD TH308 fz(mm/t) | 0.1 (0.15/0.15/0.12| 0.1 | 0.1 |0.15(0.15|0.12| 0.1 | 0.1 |0.15/0.15/0.12| 0.1 | 0.1 {0.15]|0.15|0.12| 0.1 | 0.1 |0.15]0.15/0.12| 0.1

ap(mm) 15|16 1 (07051515 1 |07 (05|156|156| 1 |07|05(15|1565| 1 07051515 1 |[0705

de(mm) [<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2

[EE] O®HEIH. MIBRCEDET, BEI—5Y MEERLTIRE L,
OT DYMHIRHEFTHRGEOERETIBOTT, TEOMITEMIIR. B0, ERBHSCIOREERHBLTIE,
@A, ERTHIOBSE. EOEEF 70% EERELTTEL,
@4V — R OZREEHITL), BEDERICESWBEBLLTFE L,
OHELLIID FRRMUFEEEF Y, MESZVREICASTEETEIBNIBOET T, SEACKELTIRZOBBICRSHN\—ZRDHHREDHREDRE
BEBALT. RENBETELENDBESHAVBLET,
OFAHEIEAG . NHOBNABOFITOTERALENTFE L,



ae % | far
Finishing
O 17(41F ) (4Flutes) @ 20(58H ) (5Flutes) @ 21(58F ) (5Flutes) @ 25(64FH ) (6 Flutes) @ 26(64H ) (6 Flutes) @ 32(88H ) (8Flutes)
<oc |FEED| ape |\PaEBLS| apc |SErEB| coc |IERED| wpe |PaEB0| pe |TarEbe)| HWHIN
DB 32| 508 broc 3 ) 06| 906 |ovoc B8 B 308908 ovoc| B2 5 02 06 o7oc| 2% i) 302 900 o7oc| &% 2] 302 900 b7oc
7,490 (14,979|11,234( 7,490 | 7,490 | 6,366 |12,732| 9,549 | 6,366 | 6,366 | 6,063 12,126 9,095 | 6,063 | 6,063 | 5,093 |10,186| 7,639 | 5,093 | 5,093 | 4,897 | 9,794 | 7,346 | 4,897 | 4,897 | 4,897 | 9,794 | 7,346 | 4,897 | 4,897
400 | 800 | 600 | 400 | 400 | 400 | 800 | 600 | 400 | 400 | 400 | 800 | 600 | 400 | 400 | 400 | 800 | 600 | 400 | 400 | 400 | 800 | 600 | 400 | 400 | 400 | 800 | 600 | 400 | 400 — SR
2,996 (8,988 | 6,741 3,595 | 2,996 3,183 | 9,549 7,162 | 3,820 | 3,183 | 3,032 | 9,095 | 6,821 | 3,638 | 3,032 | 3,056 | 9,167 | 6,875 | 3,667 | 3,056 | 2,938 | 8,815 | 6,611 | 3,526 | 2,938 [ 2,938 | 8,815 | 6,611 | 3,526 | 2,938 |  Mild steels
0.1 {0.15/0.15|0.12| 0.1 | 0.1 |0.15]0.15/0.12| 0.1 | 0.1 {0.15]|0.15|0.12| 0.1 | 0.1 |0.15|0.15/0.12| 0.1 | 0.1 |0.15]0.15/0.12| 0.1 | 0.1 |0.15/0.15|0.12| 0.1 (i\gg]l—-l)B
15(15| 1 [07]05(15|15| 1 |07]05|15|15| 1 [07]05|15|15| 1 [07]05|15|15| 1 |07[05|15|15| 1 |07 |05 |@0HBorless)
<0.2(<0.2|<0.2(<0.2|<0.2|<0.2|<0.2{<0.2{<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2| 0.2
5,617(11,234] 7,490 | 7,490 | 5,617 | 4,775 | 9,549 | 6,366 | 6,366 | 4,775 | 4,547 | 9,095 | 6,063 | 6,063 | 4,547 | 3,820 | 7,639 | 5,093 | 5,093 | 3,820 | 3,673 | 7,346 | 4,897 | 4,897 | 3,673 | 2,984 | 5,968 | 3,979 | 3,979 | 2,984
300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 zz#ﬁ%
2,247 6,741 | 4,494 | 3595 | 2,247 | 2,387 | 7,162 | 4,775 | 3,820 | 2,387 | 2,274 | 6,821 | 4,547 | 3,638 | 2,274 | 2,292 | 6,875 | 4,584 | 3,667 | 2,292 | 2,204 | 6,611 | 4,407 | 3,526 | 2,204 | 2,387 | 7,162 | 4,775 | 3,820 | 2,387 [ Carbon steels
0.1 /0.15/0.15/0.12| 0.1 [ 0.1 {0.15|0.15(0.12| 0.1 | 0.1 |0.15|0.15/0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 | 0.1 |0.15/0.15|0.12| 0.1 [ 0.1 |0.15]|0.15|0.12| 0.1 é;g::lsc
15|15 1 |07|05|15|15| 1 |07|05(15|15| 1 |07|05(15|15| 1 |{07|05|15|15| 1 |07|05([15|15| 1 [0.7|05 (30'_1"%}(;5)'%3)
<0.2(<0.2|<0.2(<0.2|<0.2|<0.2|<0.2{<0.2{<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2[<0.2|<0.2| 0.2
3,745 (9,362 | 6,553 | 5,617 | 5,617 | 3,183 | 7,958 | 5,570 | 4,775 | 4,775 | 3,032 | 7,579 | 5,305 | 4,547 | 4,547 | 2,546 | 6,366 | 4,456 | 3,820 | 3,820 | 2,449 | 6,121 | 4,285 | 3,673 | 3,673 | 1,989 | 4,974 | 3,482 | 2,984 | 2,984
200 | 500 | 350 | 300 | 300 | 200 | 500 | 350 | 300 | 300 | 200 | 500 | 350 | 300 | 300 | 200 | 500 | 350 | 300 | 300 | 200 | 500 | 350 | 300 | 300 | 200 | 500 | 350 | 300 | 300 e
1,498 | 4,494 3,146 | 2,247 | 1,798 (1,592 | 4,775 | 3,342 | 2,387 | 1,910 | 1,516 | 4,547 | 3,183 | 2,274 | 1,819 1,528 | 4,584 | 3,209 | 2,292 | 1,833 [ 1,469 | 4,407 | 3,085 | 2,204 | 1,763 | 1,592 | 4,775 | 3,342 | 2,387 | 1,910 Cﬁﬁ%ﬂm
0.1 /0.12|0.12| 0.1 |0.08( 0.1 {0.12|0.12| 0.1 |0.08| 0.1 |0.12|0.12| 0.1 |0.08] 0.1 |0.12|0.12| 0.1 {0.08| 0.1 |0.12|0.12| 0.1 {0.08 0.1 {0.12|0.12| 0.1 | 0.08 A(”o3y05tiis
15/15| 1 |07|05|15(15| 1 |07|05|15 15| 1 |07|05(15|15| 1 |07|05(|15|15| 1 |07|05|15|15]| 1 |0.7|05 45HRC)
<0.2]<0.2{<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2{<0.2<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|1<0.2|<0.2|<0.2<0.2|<0.2|<0.2
2,809 (4,681 3,370 (2,809 | 2,809 | 2,387 | 3,979 | 2,865 | 2,387 | 2,387 | 2,274 | 3,789 2,728 | 2,274 | 2,274 | 1,910 | 3,183 | 2,292 | 1,910 | 1,910 | 1,836 | 3,061 | 2,204 | 1,836 | 1,836 | 1,492 | 2,487 [ 1,790 | 1,492 | 1,492
150 | 250 | 180 | 150 | 150 | 150 | 250 | 180 | 150 | 150 | 150 | 250 | 180 | 150 | 150 | 150 | 250 | 180 | 150 | 150 | 150 | 250 | 180 | 150 | 150 | 150 | 250 | 180 | 150 | 150 N
112311,872 1,348 | 899 | 899 (1,194|1,989 | 1,432 | 955 | 955 |1,137 (1,895 |1,364| 909 | 909 |1,146|1,910(1,375| 917 | 917 (1,102|1,836| 1,322 | 881 | 881 |1,194|1,989|1,432| 955 | 955 iﬁiﬂfﬂs
0.1 (0.1]0.1|0.08/0.08(0.1|01]0.10080.08{0.10.1]01/|0.08/008|01]|01|0.1/0.08[0.08f0.1]|01]|01008(0.08/0.1 |0.1]|0.1|0.080.08 (45~
15|15 1 |07|05|15|15| 1 |07 |05(15|16| 1 |07|05(15/15| 1 |{07|05|15|156| 1 |07|05([15 15| 1 [0.7|05 S5HRC)
<0.2(<0.2|<0.2(<0.2|<0.2|<0.2|<0.2{<0.2{<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2| 0.2
2,434|3,745 (2,996 | 2,434 | 2,434 2,069 | 3,183 | 2,546 | 2,069 | 2,069 | 1,970 | 3,032 | 2,425 1,970 | 1,970 | 1,655 | 2,546 | 2,037 | 1,655 | 1,655 | 1,592 | 2,449 1,959 | 1,592 | 1,592 | 1,293 | 1,989 | 1,592 1,293 | 1,293
130 | 200 | 160 | 130 | 130 [ 130 | 200 | 160 | 130 | 130 | 130 | 200 | 160 | 130 | 130 | 130 | 200 | 160 | 130 | 130 | 130 | 200 | 160 | 130 | 130 | 130 | 200 | 160 | 130 | 130 n
974 11,49811,198 | 779 | 487 |1,035|1,592 |1,273| 828 | 517 | 985 |1,516|1,213| 788 | 493 | 993 |1,528 |1,222| 795 | 497 | 955 | 1,469 |1,175| 764 | 477 [1,035/1,592|1,273 | 828 | 517 I-:kzﬁekneﬂi@s
0.1 (0.1]0.1|0.08/0.05(0.1 |01 |0.1008(0.05|0.10.1]01|0.08/005|01]0.1|0.10.080.05(0.1]01]0.10.08(0.05/0.1 |0.1|0.1|0.080.05 (65~
15|15 1 |07|05|15|15| 1 |07|05(15|16| 1 |07|05(15|/15| 1 |{07|05|15|15| 1 |07|05([15|15| 1 [0.7|05 e2LRe)
<0.2(<0.2|<0.2(<0.2|<0.2|<0.2|<0.2{<0.2{<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2| 0.2
5,617(11,234] 7,490 | 7,490 | 5,617 | 4,775 | 9,549 | 6,366 | 6,366 | 4,775 | 4,547 | 9,095 | 6,063 | 6,063 | 4,547 | 3,820 | 7,639 | 5,093 | 5,093 | 3,820 | 3,673 | 7,346 | 4,897 | 4,897 | 3,673 | 2,984 | 5,968 | 3,979 | 3,979 | 2,984
300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300
2,247 6,741 | 4,494 | 3595 | 2,247 12,387 | 7,162 | 4,775 | 3,820 | 2,387 | 2,274 | 6,821 | 4,547 | 3,638 | 2,274 | 2,292 | 6,875 | 4,584 | 3,667 | 2,292 | 2,204 | 6,611 | 4,407 | 3,526 | 2,204 | 2,387 | 7,162 | 4,775 | 3,820 | 2,387 Zj_'y[jlﬂﬁ
0.1 /0.15/0.15|0.12| 0.1 [ 0.1 |{0.15|0.15(0.12| 0.1 | 0.1 |0.15|0.15/0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 | 0.1 |0.15/0.15|0.12| 0.1 [ 0.1 |0.15]|0.15|0.12| 0.1 S‘a";eijgeﬂs
15|15 1 |07|05|15|15| 1 |07|05(15|15| 1 |07|05(15|15| 1 |07|05|15|15| 1 |07|05([15|15| 1 [0.7|05
<0.2(<0.2|<0.2(<0.2|<0.2|<0.2|<0.2{<0.2{<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2[<0.2|<0.2| 0.2
5,617(11,234/ 9,362 | 7,490 | 7,490 | 4,775 | 9,549 | 7,958 | 6,366 | 6,366 | 4,547 | 9,095 | 7,579 | 6,063 | 6,063 | 3,820 | 7,639 | 6,366 | 5,093 | 5,093 | 3,673 | 7,346 | 6,121 | 4,897 | 4,897 | 2,984 | 5,968 | 4,974 | 3,979 | 3,979
300 | 600 | 500 | 400 | 400 | 300 | 600 | 500 | 400 | 400 | 300 | 600 | 500 | 400 | 400 | 300 | 600 | 500 | 400 | 400 | 300 | 600 | 500 | 400 | 400 | 300 | 600 | 500 | 400 | 400
2,247|6,741 5,617 | 3,595 | 2,996 | 2,387 | 7,162 | 5,968 | 3,820 | 3,183 | 2,274 | 6,821 | 5,684 | 3,638 | 3,032 | 2,292 | 6,875 | 5,730 | 3,667 | 3,056 | 2,204 | 6,611 | 5,509 | 3,526 | 2,938 | 2,387 | 7,162 | 5,968 | 3,820 | 3,183 Cf?%is
0.1 /0.15/0.15|0.12| 0.1 [ 0.1 |{0.15|0.15(0.12| 0.1 | 0.1 |0.15|0.15/0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 | 0.1 |0.15/0.15|0.12| 0.1 [ 0.1 |0.15]|0.15|0.12| 0.1 FC
15/15| 1 |07|05|15(15| 1 |07|05|15 /15| 1 |07|05(15|15| 1 |07|05(|15|15| 1 |07|05|15|15] 1 |0.7|05 FCD
<0.2{<0.2{<0.2(<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2| 0.2 <0.2|<0.2<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|1<0.2|<0.2|<0.2<0.2|<0.2|<0.2

[Note] (D Use the appropriate coolant for the work material and machining shape.
(@ These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
(® For slotting or ramping, feed rate should be set to 70% as general criteria.

(@ Ensure to index the insert at the correct time to ensure safety of the tool-body.
(® The evacuation of swarf can cause burns, cuts or damage to the eyes please ensue the correct safety cover is fitted around the machine, and necessary personal protection
equipment is worn by the machine operator.
(® Due to fire risks do not use neat cutting oil as a coolant.
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Recommended Cutting Conditions

Bottom finishing

TE®EDC @ 10(242F ) (2 Flutes) @ 11(2#H ) (2Flutes) @ 12(31F ) (3 Flutes) @ 13(3FH ) (3 Flutes) @ 16(4MFH ) (4Fiutes)

Tool dia.

HeLR

b=l e «apc | EVa5BEYYY | ape |EVATBEVYYI| ape | EVATBEVYVI| ape | EVISHEVYYI| ape | EVISHEEVYYS

Work material R = Modular carbide shank Modular carbide shank Modular carbide shank Modular carbide shank Modular carbide shank
ecommended ¥ H:Il lJE

grade
Overhang R BRI Mo 3T 3] = 3 ZEIT R SR
78 AL 300 | 500 |, o) EVR BT 30 | 90 |, )| FUR BRAD 50 | S0C | ) AR BB 50 | S0C | ) 78 BRI a0 |50 |7

purpose | cuting purpose | - cuting purpose | cuting purpose | cuting purpose | cuting

n (min-1) 4,77519,549 | 6,366 | 4,775 4,138 | 4,341 | 8,681 | 5,787 | 4,341 | 3,762 | 3,979 | 7,958 | 5,305 | 3,979 | 3,448 | 3,673 | 7,346 | 4,897 | 3,673 | 3,183 | 2,984 | 5,968 | 3,979 | 2,984 | 2,586

WSS Ve(m/min) | 150 | 300 | 200 | 150 | 130 | 150 | 300 | 200 | 150 | 130 | 150 | 300 | 200 | 150 | 130 | 150 | 300 | 200 | 150 | 130 | 150 | 300 | 200 | 150 | 130
—nxtEE
Mild steels Vf(mm/min) | 955 |2,865|1,910|1,146| 828 | 868 |2,604|1,736 |1,042| 752 (1,194 3,581 2,387 | 1,432 {1,035|1,102 | 3,306 | 2,204 | 1,322 | 955 | 1,194 |3,581|2,387 1,432|1,035
(200HB | TH308
) fz(mm/t) 0.1 {0.15/0.15/0.12| 0.1 | 0.1 |0.15/0.15|0.12| 0.1 [ 0.1 |0.15]0.15/0.12| 0.1 | 0.1 {0.15|0.15|0.12| 0.1 | 0.1 |0.15]0.15/0.12| 0.1

(2000 lecs) ap(mm) |02[02(02|02]02]|02[02|02]02|02|02|02|02[02[02{02|02[02|02[02|02]|02]|02]02]0.2

de(mm) | 5-10 | 510 | 5-10 | 5~10 | 5~10 |55-11|55-11|55-11|55-11|55-11| 612 | 612 | 6-12 | 6-12 | 6-12 |6.5-13|6.5-13|6.5-13|6.5-13|6.5-13| 8-16 | 8~16 | 8~16 | 8~16 | 8-16

n (min-1) 4,775 |7,958 | 5,730 | 4,138 | 3,183 | 4,341 | 7,234 15,209 | 3,762 | 2,894 3,979 | 6,631 | 4,775 | 3,448 | 2,653 | 3,673 | 6,121 | 4,407 |3,183| 2,449 2,984 | 4,974 | 3,581 | 2,586 | 1,989

Ez% Ve(m/min) | 150 | 250 | 180 | 130 | 100 | 150 | 250 | 180 | 130 | 100 | 150 | 250 | 180 | 130 | 100 | 150 | 250 | 180 | 130 | 100 | 150 | 250 | 180 | 130 | 100

ffrahi

Carbon steels Vf(mm/min) | 955 {2,387 |1,719| 993 | 637 | 868 |2,170|1,563 | 903 | 579 (1,194 |2,984|2,149 | 1,241 | 796 |1,102|2,755|1,983|1,146 | 735 [ 1,194 | 2,984 (2149 1,241 | 796
Alloy steels TH308

(30HRC fz(mm/t) 0.1 /0.15/0.15/0.12| 0.1 | 0.1 |0.15|0.15(0.12| 0.1 | 0.1 |0.15/0.15/0.12| 0.1 | 0.1 |0.15/0.15|0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1
) ap(mm) 02/02|02/02(02|02(02|02(02|02|02|02|02|02(02|02|02(02|02|02|02]|02|02]02]0.2

(30HRC or less)

de(mm) | 5-10 | 510 | 5~10 | 5~10 | 5~10 |55-11|55-11|55-11|55-11|55-11| 612 | 612 | 6-12 | 6-12 | 6-12 |6.5-13|6.5-13|6.5-13|6.5-13|6.5-13| 8~16 | 8~16 | 8~16 | 8~16 | 8~16

n (min-1) 4,138 | 6,366 | 5,093 | 4,138 | 2,865 | 3,762 | 5,787 | 4,630 | 3,762 | 2,604 | 3,448 | 5,305 | 4,244 | 3,448 | 2,387 | 3,183 | 4,897 | 3918 | 3,183 | 2,204 [ 2,586 | 3,979 | 3,183 | 2,586 | 1,790

R Vc(m/min) | 130 | 200 | 160 | 130 | 90 | 130 | 200 | 160 | 130 | 90 | 130 | 200 | 160 | 130 | 90 | 130 | 200 | 160 | 130 | 90 | 130 | 200 | 160 | 130 | 90

C;%ﬁ%gs Vf(mm/min) | 828 1528|1222 | 828 | 458 | 752 | 1,389 [1,111| 752 | 417 [1,035|1,910(1,528|1,035| 573 | 955 [1,763|1,410| 955 | 529 |1,035(1,910 | 1,528 | 1,035 573

A&';yoﬁiis TH308 fz(mm/t) | 0.1 |0.12]0.12| 0.1 [0.08| 0.1 |0.12|0.12| 0.1 {0.08| 0.1 |0.12]/0.12| 0.1 |0.08( 0.1 |0.12|0.12| 0.1 |0.08( 0.1 |0.12|0.12| 0.1 |0.08

45HRC) ap(mm) 01(01{01/01/01(01|01/01/01/01(01|01|01|01]01({01]01]01]01]01([01]01]|0.1]0.1]01

de(mm) | 5-10 | 5~10 | 5~10 | 5~10 | 5~10 |55-11|55-11|55-11|55-11|55-11| 612 | 612 | 6-12 | 6-12 | 6-12 |6.5-13|6.5-13|6.5-13|6.5-13|6.5-13| 8~16 | 8~16 | 8~16 | 8~16 | 8~16

n (min-1) 2,546 (3,820 | 3,183 | 2,546 | 2,546 | 2,315| 3,472 | 2,894 | 2,315 | 2,315 | 2,122 | 3,183 | 2,653 | 2,122 | 2,122 | 1,959 | 2,938 | 2,449 1,959 | 1,959 | 1,592 | 2,387 | 1,989 | 1,592 | 1,592

N Vc(m/min) | 80 | 120 | 100 | 80 | 80 | 80 | 120 | 100 | 80 | 80 | 80 | 120 | 100 | 80 | 80 | 80 | 120 | 100 | 80 | 80 | 80 | 120 | 100 | 80 | 80

Ht?jelneﬂﬁs Vf(mm/min) | 509 | 764 | 637 | 407 | 407 | 463 | 694 | 579 | 370 | 370 | 637 | 955 | 796 | 509 | 509 | 588 | 881 | 735 | 470 | 470 | 637 | 955 | 796 | 509 | 509

(45~ TH308 fz(mm/t) | 0.1 |01 |01 |0.08/0.08]|0.1|01]|0.1 (00800801 |01]|0.1(0.08/0.08f01]|0.1|0.1|0080.08(01|0.1 |01 |0.08/0.08

SElHRE) ap(mm) 01(01{01/01(01)01({01/01(01]01(01{01/01]01|01]01|01]01]01[01]0.1/]01]|0.1|0.1]0.1

de(mm) | 5-10 | 510 | 5~10 | 5~10 | 5~10 |55-11|55-11|55-11|55-11|55-11| 612 | 612 | 612 | 612 | 612 |6.5-13|6.5-13|6.5-13|6.5-13|6.5-13| 8~16 | 8~16 | 8~16 | 8~16 | 8~16

n (min-1) 1592|3183 2,228 | 1,592 | 1,592 [ 1,447 | 2,894 | 2,026 | 1,447 | 1,447 | 1,326 | 2,653 | 1,857 | 1,326 | 1,326 | 1,224 | 2,449 | 1,714 | 1,224 | 1,224 | 995 {1,989 | 1,393 | 995 | 995

5 A NSE Ve(m/min) [ 50 | 100 | 70 | 50 | 50 [ 50 | 100 | 70 | 50 | 50 | 50 | 100 | 70 | 50 | 50 | 50 | 100 | 70 | 50 | 50 | 50 | 100 | 70 | 50 | 50

Hardened steels Vf(mm/min) | 318 | 637 | 446 | 255 | 159 | 289 | 579 | 405 | 231 | 145 | 398 | 796 | 557 | 318 | 199 | 367 | 735 | 514 | 294 | 184 | 398 | 796 | 557 | 318 | 199

(55~ TH308 fz(mm/t) |01 |01 |01 |0.08/0.05/01 01|01 |008005(0.1]|0.1]0.1/008|0.05|0.1]|0.1]|0.1/|0.08/0.05/01 01|01 0.080.05

62HRC) ap(mm) 01(01{01/01(01)01(01/01]01]01(01{01/01]01|01]01|01]01]|01[01]0.1]01]|0.1|0.1]0.1

de(mm) | 510 |5-10 | 510 | 5-10 | 5~10 |55~11|55-11|55-11(55-11|55-11| 6-12 | 6~12 | 6-12 | 6~12 | 6-12 (6.5-13|6.513|6.5-13|6.5-13|6.5-13( 8~16 | 8-16 | 8~16 | 8-16 | 8~16

n (min-1) 4,775 7,958 | 5,730 | 4,138 | 3,183 | 4,341 7,234 | 5,209 | 3,762 | 2,894 | 3,979 | 6,631 | 4,775 | 3,448 | 2,653 | 3,673 | 6,121 | 4,407 | 3,183 | 2,449 | 2,984 | 4,974 | 3,581 | 2,586 | 1,989

Vc(m/min) | 150 | 250 | 180 | 130 | 100 | 150 | 250 | 180 | 130 | 100 | 150 | 250 | 180 | 130 | 100 | 150 | 250 | 180 | 130 | 100 | 150 | 250 | 180 | 130 | 100

ATIVAH VF(mm/min) | 955 2,387 |1,719| 993 | 637 | 868 |2,170|1,563| 903 | 579 |1,194|2984 2149|1241 | 796 (1,102 |2,755|1,983 | 1,146 | 735 | 1,194 2,984 |2,149 | 1,241 | 796
Stainless steels | TH308

sSuUS fz(mm/t) | 0. |0.15/0.15/0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 | 0.1 |0.15]0.15/0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1

ap(mm) 02(02|02|02|02|02(02|02|02|02(02|02|02|02|02|02|02]02|02[02]|02/|02]|02]|02]02

ae(mm) | 510 |5-10 | 510 | 5-10 | 5~10 |55~11|55-11|5.5-11|55-11|5.5-11| 6-12 | 6~12 | 6-12 | 6~12 | 6-12 [6.5-13|6.5-13|6.5-13|6.5-13|6.5-13( 8~16 | 8-16 | 8~16 | 8-16 | 8~16

n (min-1) 4,775 |7,958 | 6,366 | 4,775 | 4,138 | 4,341 | 7,234 | 5,787 | 4,341 | 3,762 | 3,979 | 6,631 | 5,305 | 3,979 | 3,448 | 3,673 | 6,121 | 4,897 | 3,673|3,183|2,984 | 4,974 | 3,979 | 2,984 | 2,586

Vc(m/min) | 150 | 250 | 200 | 150 | 130 | 150 | 250 | 200 | 150 | 130 | 150 | 250 | 200 | 150 | 130 | 150 | 250 | 200 | 150 | 130 | 150 | 250 | 200 | 150 | 130

C%%is Vf(mm/min) | 955 |2,387|1,910(1,146| 828 | 868 | 2,170 {1,736 | 1,042 | 752 (1,194|2,984 |2,387| 1,432 |1,035|1,102 | 2,755 | 2,204 | 1,322 | 955 | 1,194 |2,984|2,387 (1,432 1,035

FFCCD TH308 fz(mm/t) | 0.1 |0.15/0.15/0.12| 0.1 | 0.1 [0.15|0.15|0.12| 0.1 | 0.1 |0.15/0.15/0.12| 0.1 | 0.1 |0.15/0.15|0.12| 0.1 | 0.1 {0.15|0.15|0.12| 0.1

ap(mm) 02(02|02|02|02)|02|02|02|02|02(02|02|02(02(02]|02]02|02|02|02|02|02]|02]|0.2]|02

ae(mm) 5-10 | 5~10 | 5~10 | 5~10 | 5~10 |55-11|55-11|55-11|55-11|55~11| 612 | 612 | 6-12 | 6-12 | 6-12 |6.5-13|6.5-13|6.5-13|6.5-13|6.5-13| 8~16 | 8~16 | 8~16 | 8~16 | 8~16

[EE] O®HEIH. MIBRCEDET, BEI—5Y MEERLTIRE L,
OT DYMHIRHEFTHRGEOERETIBOTT, TEOMITEMIIR. B0, ERBHSCIOREERHBLTIE,
@A, ERTHIOBSE. EOEEF 70% EERELTTEL,
@4V — R OZREEHITL), BEDERICESWBEBLLTFE L,
OHELLIID FRRMUFEEEF Y, MESZVREICASTEETEIBNIBOET T, SEACKELTIRZOBBICRSHN\—ZRDHHREDHREDRE
BEBALT. RENBETELENDBESHAVBLET,
OFAHEIEAG . NHOBNABOFITOTERALENTFE L,



ayf ap
Finishing
O 17(41F ) (4Flutes) @ 20(58H ) (5Flutes) @ 21(58F ) (5Flutes) @ 25(64FH ) (6 Flutes) @ 26(64H ) (6 Flutes) @ 32(88H ) (8Flutes)
<o |ATERY| apc | BRI\ ape |ATERN| e |FAEBR0| o |PArEE| <pe (TirERey) #REIM
£ || 02| 2 roc B2 S| 02 02 -7oc| B2 () 08150 o7oc| B 5| 08| 508 broc| B 5] 302 | 98¢ |ovoc 28 1B 302 93¢ o7oc
2,809|5,617| 3,745 | 2,800 | 2,434 | 2,387 | 4,775 | 3,183 | 2,387 | 2,069 | 2,274 | 4,547 | 3,032 | 2,274 | 1,970 | 1,910 | 3,820 | 2,546 [ 1,910 [ 1,655 | 1,836 | 3,673 | 2,449 | 1,836 | 1,592 | 1,836 | 3,673 | 2,449 | 1,836 | 1,592
150 | 300 | 200 | 150 | 130 | 150 | 300 | 200 | 150 | 130 | 150 | 300 | 200 | 150 | 130 | 150 | 300 | 200 | 50 | 130 | 150 | 300 | 200 | 150 | 130 | 150 | 300 | 200 | 150 | 130 | g smor ey
1123|3370 2,247 1,348 | 974 [1,194|3581|2,387 | 1,432|1,035|1,137|3,410| 2.274| 1,364 | 985 |1,146|3,438 | 2,202 | 1,375 | 993 |1,102|3,306 | 2,204 | 1,322 | 955 (1,102 3,306 [2,204 1322 | 955 [ Mild steels
0.1 /0.15]0.15]0.12| 0.1 | 0.1 |0.15/0.15/0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 | 0.1 |0.15]0.15]0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 (ZL\E%B
02]02]02|02]02|02|02|02|02|02]|02|02]02]02|02|02]|02|02|02|02]02]02[02|02]|02|02|02]|02]|02]0.2|®@0HBorless)
85-17(85-17(85-17|85-17|85-17(10-20| 10-20| 10-20| 10-20| 10-20 | 10521 | 10521 | 10521 | 10521 | 10521 | 12525 12525 |12.5-25 |12.5-25 |12.5-25 | 13-26 | 13-26 | 13-26 | 13-26 | 13-26 | 16-32 | 16-32 | 16-32 | 16-32 | 16-32
2,809|4,681 3,370 | 2,434| 1,872 | 2,387 | 3,979 | 2,865 | 2,069 | 1,592 | 2,274 | 3,789 | 2,728 | 1,970 | 1,516 | 1,910 | 3,183 | 2,292 | 1,655 | 1,273 | 1,836 | 3,061 | 2,204 | 1,592 | 1,224 | 1,492 | 2,487 1,790{ 1,203 | 995
150 | 250 | 180 | 130 | 100 | 150 | 250 | 180 | 130 | 100 | 150 | 250 | 180 | 130 | 100 | 150 | 250 | 180 | 130 | 100 | 150 | 250 | 180 | 130 | 100 | 150 | 250 | 180 | 130 | 100 gz%
1123|2809 2,022 1,168 | 749 (1,194 2984|2149 | 1,241 | 796 |1,137|2,842|2,046|1,182| 758 |1,146| 2,865 | 2,063 |1,192 | 764 |1,102 | 2,755 |1,983|1,146| 735 (1,194 2,984 2,149 (1,241 | 796 | Carbon steels
0.1 0.15(0.15]0.12| 0.1 | 0.1 |0.15/0.15/0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 | 0.1 |0.15]0.15]0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 gg,j:lé
02]02[02]02]02]|02|02|02|02|02|02|02|02|02|02|02|02|02|02|02[02]02[02|02|02]|02]|02]|02]|02]0.2 (3%1?\&{(:-5)@55)
85-17(85-17(85-17|85-17|85-17{10-20| 10-20| 10-20| 10-20| 10-20 | 10521 | 10521 | 10521 | 10521 | 10521 | 12525 12525 | 12525 |12.5-05 |12.5-05 | 13-26 | 13-26 | 13-26 | 13-26 | 13-26 | 16-32 | 16-32 | 16-32 | 16-32 | 16-32
2434|3745 2,996 | 2,434| 1,685 | 2,069 | 3,183 | 2,546 | 2,069 | 1,432 | 1,970 | 3,032 | 2,425 | 1,970 | 1,364 | 1,655 | 2,546 | 2,037 | 1,655 | 1,146 | 1,592 | 2,449 | 1,959 | 1,592 | 1,102 | 1,203| 1,989 | 1,502 | 1,203 | 895
130 | 200 | 160 | 130 | 90 | 130 | 200 | 160 | 130 | 90 | 130 | 200 | 160 | 130 | 90 | 130 | 200 | 160 | 130 | 90 [ 130 | 200 | 160 | 130 | 90 | 130 | 200 | 160 | 130 | 90 | FREREH
974 (1,798 (1438 | 974 | 539 |1,035| 1910|1528 |1,035| 573 | 985 |1,819|1,455| 985 | 546 | 993 | 1,833 |1,467 | 993 | 650 | 955 |1,763|1,410| 955 | 529 [1,035|19101528|1,035| 573 Cﬁi‘?ﬂls
0.1 [0.12]0.12| 0.1 |0.08| 0.1 |0.12|0.12| 0.1 |0.08| 0.1 |0.12|0.12| 0.1 |0.08| 0.1 |0.12[0.12| 0.1 [0.08| 0.1 [0.12[0.12| 0.1 [0.08| 0.1 [0.12]0.12| 0.1 |0.08 A(";y(;‘fs
01/01[01]01]01]01]041]041]041]041[01|01|01|01|01[01|01[01[01[01[01[01[01[01[01]{01[01|01/|01]01]| 45HRC)
85-17(85+17(85-17|85-17|85-17(10-20| 10-20| 10-20| 10-20| 10-20 | 10521 | 10521 | 10521 | 10521 | 10521 | 12525 12525 | 12505 12505 125505 13-26 | 13-26 | 13-26 | 13-26 | 13-26 | 16-32 | 16-32 | 16-32 | 16-32 | 16-32
1498|2247 (1,872 1,498 | 1,498 [ 1,273 | 1910|1592 | 1,273 | 1,273 1,213 | 1,819| 1,516 | 1,213| 1,213 | 1,019| 1,628 | 1,273 | 1,019 | 1,019 | 979 |1,469 | 1,224 | 979 | 979 | 796 (1,194 | 995 | 796 | 796
80 [120 (100 | 80 | 80 | 80 | 120 | 100 | 80 | 80 | 80 | 120 | 100 | 80 | 80 | 80 | 120 | 100 | 80 | 80 | 80 | 120 | 100 | 80 | 80 | 80 | 120 | 100 | 80 | 80 e
599 | 899 | 749 | 479 | 479 | 637 | 955 | 796 | 509 | 509 | 606 | 909 | 758 | 485 | 485 | 611 | 917 | 764 | 489 | 489 | 588 | 881 | 735 | 470 | 470 | 637 | 955 | 796 | 509 | 509 | iorcencd stecis
0.1 ] 01|04 [0.08]0.08| 0.1 |01 01 |0.08]008 0104101 008 008] 010101 |008]008| 010101 008 0.08]01]01]01]008 008 (45~
01/01[01]01]041]041]041]01]01]01[01|01|01|01|01[01|01[01]01]01[01]01[01]01]04]04]04]041]|0.4]04 SElHRE)
85-17(85+17(85+17|85-17|85+17(10-20| 10-20| 10-20| 10-20| 10-20 | 10521 | 10521 | 10521 | 10521 | 10521 | 12525 12525 | 12505 12505 125505 13-26 | 13-26 | 13-26 | 13-26 | 13-26 | 16-32 | 16-32 | 16-32 | 16-32 | 16-32
936 (18721311 936 | 936 | 796 |1,592|1,114| 796 | 796 | 758 |1,516|1,061| 758 | 758 | 637 |1,273| 891 | 637 | 637 | 612 |1,224| 857 | 612 | 612 | 497 | 995 | 696 | 497 | 497
50 {100 | 70 | 50 | 50 | 50 | 100 | 70 | 50 | 50 | 50 | 100 | 70 | 50 | 50 | 50 | 100 | 70 | 50 | 50 | 50 | 100 | 70 | 50 | 50 | 50 {100 | 70 | 50 | 50 =
374 | 749 | 524 | 300 | 187 | 398 | 796 | 557 | 318 | 199 | 379 | 758 | 531 | 303 | 189 | 382 | 764 | 535 | 306 | 191 | 367 | 735 | 514 | 204 | 184 | 398 | 796 | 557 | 318 | 199 | \iorcencd steols
0101|041 [0.08]0.05|0.1 |01 0100800501 04101 008 005] 010101 |008]005| 010101 008 005]01]01]01]008005 (55~
01/01]01]01]041]041]041]01]01]01[01|01|01|01|01[01|01]01]01]01[01]01[01]01]041]04]04]041]|0.4]0.1 62HRC)
85-17(85-17(85-17|85-17|85-17(10-20| 10-20| 10-20| 10-20| 10-20 | 10521 | 10521 | 10521 | 10521 | 10521 | 12525 12525 |12.5-25 |12.5-25 |12.5-25 | 13-26 | 13-26 | 13-26 | 13-26 | 13-26 | 16-32 | 16-32 | 16-32 | 16-32 | 16-32
2,809|4,6813,370| 2,434 | 1,872 | 2,387 | 3,979 | 2,865 | 2,069 | 1,592 | 2,274 | 3,789 | 2,728 | 1,970 | 1,516 | 1,910 | 3,183 | 2,292 | 1,655 | 1,273 | 1,836 | 3,061 | 2,204 | 1,592 | 1,224 | 1,492 | 2,487 | 1,790{ 1,203 | 995
150 | 250 | 180 | 130 | 100 | 150 | 250 | 180 | 130 | 100 | 150 | 250 | 180 | 130 | 100 | 150 | 250 | 180 | 130 | 100 | 150 | 250 | 180 | 130 | 100 | 150 | 250 | 180 | 130 | 100
1123|2809 (2,022 1,168 | 749 (1194|2984 2,149 | 1,241| 796 |1,137| 2,842 | 2,046|1,182| 758 | 1,146 2,865 | 2,063 |1,192 | 764 |1,102 | 2,755 |1,983|1,146 | 735 (1194|2984 2149|1241 | 796 XleJlﬁlﬁ
0.1 0.15(0.15]0.12| 0.1 | 0.1 |0.15/0.15/0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 | 0.1 |0.15]0.15]0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 Stamgij;teels
02]02[02]02]02]|02|02|02|02|02|02|02|02|02|02|02|02[02|02|02[02]02[02|02|02]|02]|02]|02]|02]0.2
85-17(85-17(85-17|85-17|85-17(10-20| 10-20| 10-20| 10-20| 10-20 | 10521 | 10521 | 10521 | 10521 | 10521 | 125-25 | 12525 | 12525 12505 12.5-05 | 13-26 | 13-26 | 13-26 | 13-26 | 13-26 | 16-32 | 16-32 | 16-32 | 16-32 | 16-32
2,800|4,681| 3,745 | 2,800 | 2,434 | 2,387| 3,979 | 3,183 | 2,387 | 2,069 | 2,274 | 3,789 | 3,032 | 2,274 | 1,970 | 1,910 | 3,183 | 2,546 [ 1,910 | 1,655 | 1,836 | 3,061 | 2449 | 1,836 | 1,592 | 1,492 | 2,487 | 1,989 | 1,492 | 1,203
150 | 250 | 200 | 150 | 130 | 150 | 250 | 200 | 150 | 130 | 150 | 250 | 200 | 150 | 130 | 150 | 250 | 200 | 150 | 130 | 150 | 250 | 200 | 150 | 130 | 150 | 250 | 200 | 150 | 130
1123|2809 | 2,247 1,348 | 974 (1,194 2984 2,387 | 1,432 | 1,035 | 1,137 | 2,842 | 2,274 | 1,364 | 985 |1,146| 2,865 | 2,292 |1,375 | 993 |1,102| 2,755 | 2,204 |1,322| 965 (1,194 |2,984 | 2,387 |1,432 | 1,035 cf?%is
0.1 /0.15]0.15]0.12| 0.1 | 0.1 |0.15/0.15/0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 | 0.1 |0.16|0.16|0.12| 0.1 | 0.1 |0.15]0.15]0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 FC
02]02[02|02]02]|02|02|02|02|02|02|02|02|02|02|02|02[02|02|02[02[02[02|02|02]|02]|02]|02]|02]0.2 FcD
85-17(85-17(85-17|85-17|85+17(10-20| 10-20| 10-20| 10-20| 10-20 | 10521 | 10521 | 10521 | 10521 | 10521 | 12525 12525 | 12505 12505 125505 13-26 | 13-26 | 13-26 | 13-26 | 13-26 | 16-32 | 16-32 | 16-32 | 16-32 | 16-32

[Note] (D Use the appropriate coolant for the work material and machining shape.
(@ These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
(® For slotting or ramping, feed rate should be set to 70% as general criteria.
(@ Ensure to index the insert at the correct time to ensure safety of the tool-body.
(® The evacuation of swarf can cause burns, cuts or damage to the eyes please ensue the correct safety cover is fitted around the machine, and necessary personal protection
equipment is worn by the machine operator.
(® Due to fire risks do not use neat cutting oil as a coolant.
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Recommended Cutting Conditions

F IV Vertical cutting (¥EEMITHH &LV Use only in pushing-down direction.
I%jl%iaDC ¢ 10(2#H ) (2 Flutes) @ 11(2HH ) (2Fiutes) @ 12(3H ) (3Flutes) @ 13(3HH ) (3 Flutes) @ 16(4MH ) (4 Fiutes)
” i :
HEAA e «apc |EVATBEYYYY | ape |EVATBEVYYY| ape | EVATHEVYYI| ape | EVASHEVYYI| ape | EVISEEVYYY

Work material | Recommended %Hj LE Modular carbide shank Modular carbide shank Modular carbide shank Modular carbide shank Modular carbide shank

grade
Overhang | ;9 /B | =#IIT | 3pC | 5DC »7pc| TV | BBIL| aDC | 5DC || AR EBIT | 3DC | 5DC |, [ | BRI 3DC | 5DC |,p | LA |BBIL| 3D | 5DC |70
General | Hghssd | s | 7DC General | Hksed | £ | 7DC General | fighseed | s | 7D G General | Hgrssd | 0 | 7DC General | gk | s | 7DC

purpose | cuting purpose | - cuting purpose | cuting purpose | cuting purpose | cuting

n (min-1) 9,549 |19,099|12,732|12,732| 9,549 | 8,681 |17,362|11,575/11,575) 8,681 | 7,958 |15,915/10,610/10,610| 7,958 | 7,346 |14,691| 9,794 | 9,794 | 7,346 | 5,968 |11,937| 7,958 | 7,958 | 5,968

IS S Ve(m/min) | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300
=] (=] i
Mild steels Vf(mm/min) (2,483 7,639 |3,820|3,310|1,910(2,257 | 6,945 | 3,472 3,009 | 1,736 3,104 | 9,549 | 4,775| 4,138 | 2,387 | 2,865 | 8,815 | 4,407 | 3,820 | 2,204 | 3,104 | 9,549 | 4,775 | 4,138 | 2,387
TH308
(iggll—-l)B fz(mm/t) |0.13|0.2 |0.15/0.13| 0.1 |0.13| 0.2 |0.15]0.13| 0.1 {0.13| 0.2 |0.15/0.13| 0.1 |0.13| 0.2 |0.15|0.13| 0.1 |0.13| 0.2 |0.15|0.13| 0.1

e B erless) pf(mm) 04/04[04|04|04[04|04|04|04|04]|04|04|04|04|04[05|05|05|05|05[05/|05]|05|05]05

de(mm) [<0.2|<0.2|<0.2|<0.2|<0.2|<0.2({<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2/1<0.2|<0.2{<0.2(<0.2|<0.2|<0.2

n (min-1) 7,958 14,324/ 9,549 | 9,549 | 7,958 | 7,234 13,022| 8,681 | 8,681 | 7,234 | 6,631 (11,937 7,958 | 7,958 | 6,631 | 6,121 |11,018| 7,346 | 7,346 | 6,121 [ 4,974 | 8,952 | 5,968 | 5,968 | 4,974

Ei% Ve(m/min) | 250 | 450 | 300 | 300 | 250 | 250 | 450 | 300 | 300 | 250 | 250 | 450 | 300 | 300 | 250 | 250 | 450 | 300 | 300 | 250 | 250 | 450 | 300 | 300 | 250
a3

Carbon steels Vf(mm/min) |2,069 | 5,730 | 2,865 | 2,483 | 1,592 | 1,881 | 5,209 | 2,604 | 2,257 | 1,447 [ 2,586 | 7,162 | 3,581 | 3,104 1,989 | 2,387 | 6,611 | 3,306 | 2,865 | 1,836 | 2,586 | 7,162 | 3,581 | 3,104 | 1,989
Alloy steels TH308

(SOHRC fz(mm/t) [0.13|0.2 |0.15/0.13| 0.1 |0.13| 0.2 {0.15/0.13| 0.1 |0.13| 0.2 |0.15/0.13| 0.1 |0.13| 0.2 |0.15|0.13| 0.1 |0.13| 0.2 |0.15/0.13| 0.1
L\/{—F) pf(mm) 04/04|/04/04/04|04/04|04(04/04|04|/04/04|04/04|05|05(05|05|05(05|05|05/05]05

(30HRC or less)

de(mm) [<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2{<0.2(<0.2{<0.2]<0.2{<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2

n (min-1) 5,730 11,141/ 7,958 | 6,366 | 5,730 | 5,209 |10,128| 7,234 | 5,787 | 5,209 | 4,775 | 9,284 | 6,631 | 5,305 | 4,775 | 4,407 | 8,570 | 6,121 | 4,897 | 4,407 | 3,581 | 6,963 | 4,974 | 3,979 | 3,581

R Ve(m/min) | 180 | 350 | 250 | 200 | 180 | 180 | 350 | 250 | 200 | 180 | 180 | 350 | 250 | 200 | 180 | 180 | 350 | 250 | 200 | 180 | 180 | 350 | 250 | 200 | 180

Cﬁﬁ%ﬂls VE(mm/min) (1,146 |2,674 1,910 1,273 | 917 [1,042|2,431|1,736| 1,157 | 833 |1,432|3,342|2387| 1,592 | 1,146 | 1,322 | 3,085 | 2,204 | 1,469 | 1,058 | 1,432 | 3,342 | 2,387 | 1,592 | 1,146

A&';y(;‘iis TH308 fz(mm/t) | 0.1 |0.12]0.12| 0.1 [0.08| 0.1 |0.12|0.12| 0.1 {0.08| 0.1 |0.12]/0.12| 0.1 |0.08( 0.1 |0.12|0.12| 0.1 |0.08( 0.1 |0.12|0.12| 0.1 |0.08

45HRC) pf(mm) 04|04|04|04|04|04|04/04/04/04|04/04/04/04/04(05|05|05|05|05[05|05|05|05]|05

de(mm) [<0.2|<0.2|<0.2|<0.2{<0.2]|<0.2|<0.2|<0.2(<0.2{<0.2|<0.2|<0.2|<0.2(<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2

n (min-1) 3,820 (6,366 | 5,730 | 4,775 | 3,820 | 3,472 | 5,787 | 5,209 | 4,341 | 3,472 | 3,183 | 5,305 | 4,775| 3,979 | 3,183 | 2,938 | 4,897 | 4,407 | 3,673 | 2,938 | 2,387 | 3,979 | 3,581 | 2,984 | 2,387

5 A NSE Ve(m/min) | 120 | 200 | 180 | 150 | 120 | 120 | 200 | 180 | 150 | 120 | 120 | 200 | 180 | 150 | 120 | 120 | 200 | 180 | 150 | 120 | 120 | 200 | 180 | 150 | 120

Hardened steels VE(mm/min) | 764 [1,273|1,146| 764 | 611 | 694 | 1,157|1,042| 694 | 556 | 955 |1592|1,432| 955 | 764 | 881 |1,469|1,322| 881 | 705 | 955 |1,502|1,432| 955 | 764

(45~ TH308 fz(mm/t) |01 |01 |01 |0.08/0.08| 01|01 |01 008 008f0.1]|0.1]0.1/008|0.08|0.1]|0.1]|0.1/|0.08/0.08/01 01|01 0.080.08

SSHRC) pf(mm) 04(04|04/04/04|04/04/04/04|04(04|04/04|04|04|05|05]05|05([05]|05/|05]|05]|0.5]05

de(mm) [<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2{<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2

n (min-1) 3183(5,730 | 4,775 | 3,820 | 3,183 [ 2,894 | 5,209 | 4,341 | 3,472 | 2,894 | 2,653 | 4,775 | 3,979 | 3,183 | 2,653 | 2,449 | 4,407 | 3,673 | 2,938 | 2,449 1,989 | 3,581 | 2,984 | 2,387 | 1,989

15 A NSE Vc(m/min) | 100 | 180 | 150 | 120 | 100 | 100 | 180 | 150 | 120 | 100 | 100 | 180 | 150 | 120 | 100 | 100 | 180 | 150 | 120 | 100 | 100 | 180 | 150 | 120 | 100

Hardened steels Vf(mm/min) | 637 [1,146| 955 | 611 | 318 | 579 |1,042| 868 | 556 | 289 | 796 |1,432|1,194| 764 | 398 | 735 |1,322|1,102| 705 | 367 | 796 |1,432|1,194| 764 | 398

(85~ TH308 fz(mm/t) |01 |01 |01 |0.08/0.05/ 01 |01 |01 |008005(0.1|0.1]0.1/|008|/0.05|0.1]|0.1]|0.1/|0.08/0.05/01 |01 |01 0.080.05

62HRC) pf(mm) 04(04|04/04/04|04/04/04/04|04(04|04/04|04|04|05|/05/05|05[05]|05/|05]|05]|05]05

de(mm) [<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2(<0.2{<0.2|<0.2|<0.2|<0.2(<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2

n (min-1) 7,958 14,324/ 9,549 | 9,549 | 7,958 [ 7,234 (13,022 8,681 | 8,681 | 7,234 | 6,631 |11,937| 7,958 | 7,958 | 6,631 | 6,121 11,018| 7,346 | 7,346 | 6,121 | 4,974 | 8,952 | 5,968 | 5,968 | 4,974

Vc(m/min) | 250 | 450 | 300 | 300 | 250 | 250 | 450 | 300 | 300 | 250 | 250 | 450 | 300 | 300 | 250 | 250 | 450 | 300 | 300 | 250 | 250 | 450 | 300 | 300 | 250

ATV Vf(mm/min) |1,592 | 4,297 | 2,865 | 2,292 | 1,592 | 1,447 | 3,907 | 2,604 | 2,083 | 1,447 (1,989 | 5,371 | 3,581 | 2,865 | 1,989 | 1,836 | 4,958 | 3,306 | 2,644 | 1,836 | 1,989 | 5,371 | 3,581 | 2,865 | 1,989
Stainless steels | TH308

sSuUsS fz(mm/t) | 0.1 |0.15/0.15/0.12| 0.1 | 0.1 [0.15|0.15|0.12| 0.1 | 0.1 |0.15/0.15/0.12| 0.1 | 0.1 |0.15/0.15|0.12| 0.1 | 0.1 {0.15|0.15|0.12| 0.1

pf(mm) 04|04|04|04|04|04|04/04/04/04|04/04/04/04/04(05|05|05|05|05[05|05|05]|05]|05

de(mm) [<0.2|<0.2|<0.2|<0.2{<0.2|<0.2|<0.2|<0.2(<0.2{<0.2|<0.2|<0.2|<0.2(<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2(<0.2|<0.2|<0.2|<0.2|<0.2

n (min-1) 7,958 |14,324|12,732|11,141/ 9,549 | 7,234 |13,022|11,575/10,128) 8,681 | 6,631 11,937|10,610| 9,284 | 7,958 | 6,121 |11,018| 9,794 | 8,570 | 7,346 | 4,974 | 8,952 | 7,958 | 6,963 | 5,968

Ve(m/min) | 250 | 450 | 400 | 350 | 300 | 250 | 450 | 400 | 350 | 300 | 250 | 450 | 400 | 350 | 300 | 250 | 450 | 400 | 350 | 300 | 250 | 450 | 400 | 350 | 300

Cﬁiﬁs VE(mm/min) (1,592 | 4,297 | 3,820 | 2,674 | 1,910 (1,447 | 3,907 | 3472|2431 1,736 1,989 | 5371 |4,775| 3,342 | 2,387 | 1,836 | 4,958 | 4,407 | 3,085 | 2,204 | 1,989 | 5,371 | 4,775 | 3,342 | 2,387

FFCCD TH308 fz(mm/t) | 0.1 |0.15/0.15/0.12| 0.1 | 0.1 [0.15|0.15|0.12| 0.1 | 0.1 {0.15/0.15/0.12| 0.1 | 0.1 |0.15/0.15|0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1

pf(mm) 04/04|04/04/04)|04/04/04/04/04(04|04/04/04|04]05/05/05|05(05|05|05/|05|05]05

de(mm) [<0.2(<0.2|<0.2|<0.2|<0.2|<0.2{<0.2{<0.2|<0.2|{<0.2(<0.2|<0.2{<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2

GEE) QWM. MIBRCADET, BIEI—SY MEERLTRZEL,
OTDYMRGEFHIRHEOERERTOOTT, REOMICEMIHR. BN, ERAMRSCEOREERBLTILE L,
@A VY —OZRIFRHITV, BEOERICKBWEEHELT T,
@HEUID < FRRMUMEEEENES . NMEHBLRBCASTAHTEZBNABOET T, CHACELTEZORABICRS N/ \—ERD HHREDHRBEDRE
BEEALT, RRBBRETHELINZEEBMAVERLET.
OFAEEIMIAG . NHDBNABOFTOTEALENT T,
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Finishing
@ 17(41H ) (4 Flutes) @ 20(58H ) (5Flutes) @ 21(58H ) (5Flutes) @ 25(648H ) (6 Flutes) @ 26(642H ) (6 Flutes) @ 32(84H ) (8 Flutes)
<nc |SAZAERT| apc |IEENY| wpc |AEENS| opc |FEBTO| oo |PArERY| ape (iR #REIM
£ || 02| 2 roc B2 B 202 ) 02 -7oc| B2 (B 06190 -7oc| B2 5| 08| 528 broc| 2 |5 302 | 30€ |oroc| 2 55| 202 90¢ o700
5,617 11,234 7,490 | 7,490 | 5,617 | 4,775 | 9,549 | 6,366 | 6,366 | 4,775 | 4,547 | 9,005 | 6,063 | 6,063 | 4,547 | 3,820 | 7,639 |5,093 | 5,093 3,820 | 3,673 | 7,346 | 4,897 | 4,897 | 3,673 | 3,673 | 7,346 | 4,897 | 4,897 | 3673
300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | 300 | 600 | 400 | 400 | 300 | _primn e
2921|8,988| 4,494 | 3,895 | 2,247 3,104 | 9,549 | 4,775 | 4,138 | 2,387 | 2,056 | 9,095 | 4,547 | 3,941 | 2,274 | 2,979| 9,167 | 4,584 | 3,973 | 2,292 | 2,865 | 8,815 | 4,407 | 3,820| 2,204 | 2,865 | 8,815 | 4,407 3820 | 2,204|  Mild steels
0.13] 0.2 [0.15(0.13| 0.1 {0.13| 0.2 |0.15|0.13| 0.1 |0.13| 0.2 |0.15/0.13| 0.1 |0.13| 0.2 [0.15|0.13| 0.1 [0.13| 0.2 [0.15|0.13| 0.1 [0.13] 0.2 |0.15|0.13| 0.1 %39'1-")5
05/05|05|05|05|06|06|06|06|06[06|06|06|06[06[07[07|07[07]07|07|07|07]07|07|08]|08]|08]|08] 08 |@0HBorless)
<0.2]<0.2|<0.2|<0.2|<0.2|<0.2|<0.2| <0.2| <0.2| <0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2[<0.2[<0.2[<0.2[<0.2[<0.2[<0.2|<0.2| <0.2|<0.2| <0.2| <0.2| <0.2| <0.2
46818426 5,617 | 5,617 | 4,681|3,979| 7,162 | 4,775 | 4,775| 3,979 | 3,789 | 6,821 | 4,547 | 4,547 | 3,789 | 3,183 | 5,730 | 3,820 | 3,820 | 3,183 | 3,061 | 5,509 | 3,673 | 3,673 | 3,061 | 2,487 | 4,476 | 2984 | 2984 | 2,487
250 | 450 | 300 | 300 | 250 | 250 | 450 | 300 | 300 | 250 | 250 | 450 | 300 | 300 | 250 | 250 | 450 | 300 | 300 | 250 | 250 | 450 | 300 | 300 | 250 | 250 | 450 | 300 | 300 | 250 zz%
243467413370 | 2,921 1,872 2,586 | 7,162 | 3,581 | 3,104 | 1,989 | 2,463 | 6,821 | 3,410 | 2,956 | 1,895 | 2,483 | 6,875 3,438 [ 2,979 [ 1,910 2,387 | 6,611 | 3,306 | 2,865 | 1,836 | 2,586 | 7,162 | 3581 | 3,104| 1,089 | Carbon steels
0.13] 0.2 [0.15(0.13| 0.1 {0.13| 0.2 |0.15|0.13| 0.1 |0.13| 0.2 |0.15/0.13| 0.1 |0.13| 0.2 [0.15(0.13| 0.1 [0.13| 0.2 [0.16|0.13| 0.1 [0.13| 0.2 |0.15|0.13| 0.1 gg;;:lé
05|05|05|05|05|06|06|06|06|06|06|06|06|06|06[07|07|07|07|07[07|07|07|07|07|08|08]|08]|08]0.8 (305;};5)'855)
<0.2]<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2 [<0.2[<0.2[<0.2[<0.2[<0.2[<0.2|<0.2|<0.2|<0.2|<0.2|<0.2| <0.2| <0.2
3,370 6,553 | 4,681 | 3,745 3,370 | 2,865 | 5,570 | 3,979 | 3,183 | 2,865 | 2,728 | 5,305 | 3,789 | 3,032 | 2,728 | 2,292 | 4,456 |3,183 | 2,546 | 2,292 | 2,204 | 4,285 | 3,061 | 2,449 | 2,204 | 1,790 | 3482 | 2,487 | 1,989 | 1,790
180 | 350 | 250 | 200 | 180 | 180 | 350 | 250 | 200 | 180 | 180 | 350 | 250 | 200 | 180 | 180 | 350 | 250 | 200 | 180 | 180 | 350 | 250 | 200 | 180 | 180 | 350 | 250 | 200 | 180 | PR
1,348 | 3,146 | 2,247 1,498 | 1,079 [ 1,432 | 3342 | 2,387 | 1,592 | 1,146 | 1,364 | 3,183 | 2.274| 1,516 | 1,001 | 1,375| 3,200 | 2,292 | 1,528 | 1,100 | 1,322 | 3,085 | 2,204 | 1,469 | 1,058 [ 1,432 | 3,342 | 2,387 | 1,592 | 1,146 Cﬁ?jﬂs
0.1 [0.12]0.12| 0.1 |0.08| 0.1 |0.12|0.12| 0.1 |0.08 0.1 |0.12|0.12| 0.1 |0.08| 0.1 |0.12[0.12| 0.1 [0.08| 0.1 [0.12[0.12| 0.1 [0.08| 0.1 [0.12]0.12| 0.1 |0.08 A(";yos‘fs
05|05|05|05|05|06|06|06|06|06|06|06|06|06|06|07|07[07[07[07[07[07[07[07[07|08|08|08]|08]|08| 45HRC)
<0.2]<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2[<0.2[<0.2[<0.2[<0.2[<0.2[|<0.2| <0.2|<0.2|<0.2| <0.2| <0.2| <0.2
2,247|3,745|3,370| 2,809 | 2,247 1,910 3,183 | 2,865 | 2,387 | 1,910 | 1,819 | 3,032 | 2,728 | 2,274 | 1,819 | 1,528 | 2,546 | 2,292 [ 1,910 [ 1,528 [ 1,469 | 2,449 | 2,204 | 1,836 | 1,469 | 1,194 | 1,989 | 1,790 | 1,492 | 1,194
120 | 200 | 180 | 150 | 120 | 120 | 200 | 180 | 150 | 120 | 120 | 200 | 180 | 150 | 120 | 120 | 200 | 180 | 150 | 120 | 120 | 200 | 180 | 150 | 120 | 120 | 200 | 180 | 150 | 120 =
899 (1,498|1,348 | 899 | 719 | 955 |1,502 (1,432 | 955 | 764 | 909 [1,5161,364| 909 | 728 | 917 | 1528|1375 | 917 | 733 | 881 | 1,469 |1,322| 881 | 705 | 955 |1,692 1,432 | 955 | 764 | \yorconcd steols
0.1 ] 01|04 [0.08]0.08| 0.1 |01 0100800801 ]041]01 008 008] 010101 |008]008| 010101 008 0.08]01]01]01]008 008 (45~
05|05|05|05|05|06|06|06|06|06|06|06|06|06|06[07|07|07|07|07[07]07|07|07|07|08|08]|08]|08]|08 SSHRC)
<0.2]<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2| <0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2[<0.2[<0.2[<0.2[<0.2[<0.2[|<0.2| <0.2|<0.2| <0.2| <0.2| <0.2| <0.2
1872|3370 | 2,809 | 2,247 | 1,872 [ 1,592 | 2,865 | 2,387 | 1910 | 1,592 | 1,516 | 2728 | 2,274 | 1,819| 1,516 | 1,273| 2,292 | 1,910 | 1,528 | 1,273 | 1,224 | 2,204 | 1,836 | 1,469 | 1,224 995 (1,790 1,492 [ 1,194 | 995
100 | 180 | 150 | 120 | 100 | 100 | 180 | 150 | 120 | 100 | 100 | 180 | 150 | 120 | 100 | 100 | 180 | 150 | 120 | 100 | 100 | 180 | 150 | 120 | 100 [ 100 | 180 | 150 | 120 [100 |
749 (1348 (1123 | 719 | 374 | 796 |1,432|1,194| 764 | 398 | 758 |1,364|1,137| 728 | 379 | 764 | 1,375 |1,146 | 733 | 382 | 735 |1,322|1,102| 705 | 367 | 796 | 1432|1194 764 | 398 Htﬁiﬂﬁs
01|01 | 0400800501 |01 0100800501 |041]01 008005010101 |008]0.05] 010101 008 0.05]01]01]01]008 005 (55~
05|05|05|05|05|06|06|06|06|06|06|06|06|06|06[07|07|07|07|07[07]07]07|07|07|08]|08]|08]|08]|08 62HRC)
<0.2]<0.2|<0.2|<0.2|<0.2|<0.2|<0.2| <0.2| <0.2| <0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2[<0.2[<0.2[<0.2[<0.2[<0.2[<0.2[|<0.2| <0.2|<0.2| <0.2| <0.2| <0.2| <0.2
468184265617 | 5,617 | 4,681|3,979| 7,162 | 4,775 | 4,775| 3,979 | 3,789 | 6,821 | 4,547 | 4,547 | 3,789 | 3,183 | 5,730 | 3,820 | 3,820 | 3,183 | 3,061 | 5,509 | 3,673 | 3,673 | 3,061 | 2,487 | 4,476 | 2984 | 2984 | 2,487
250 | 450 | 300 | 300 | 250 | 250 | 450 | 300 | 300 | 250 | 250 | 450 | 300 | 300 | 250 | 250 | 450 | 300 | 300 | 250 | 250 | 450 | 300 | 300 | 250 | 250 | 450 | 300 | 300 | 250
1872 |5,056 | 3,370 | 2,696 | 1,872 [ 1,989 | 5,371 | 3581 | 2,865 | 1,989 | 1,895 | 5,116 | 3,410| 2728 | 1,895| 1,910 5,157 | 3,438 | 2,750 | 1,910 | 1,836 | 4,958 | 3,306 | 2,644 | 1,836 [ 1,989 | 5,371 | 3,581 | 2,865 | 1,989 7\7__"/1/;@@
0.1 [0.15/0.15]0.12| 0.1 | 0.1 |0.15/0.15/0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 | 0.1 |0.16|0.16|0.12| 0.1 | 0.1 |0.15]0.15|0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 Sta"ée:jgeels
05[05|05|05[05]|06|06|06|06[06|06|06|06|06|06[07|07[07[07|07[07|07[07[07|07]|08]|08]|08]|08]|08
<0.2]<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2| <0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2[<0.2[<0.2[<0.2[<0.2[<0.2[<0.2[<0.2|<0.2|<0.2|<0.2| <0.2| <0.2| <0.2
46818426 7,490 | 6,553 | 5,617 | 3,979 | 7,162 | 6,366 | 5,570 | 4,775 | 3,789 | 6,821 | 6,063 | 5,305 | 4,547 | 3,183 | 5,730 | 5,093 | 4,456 | 3,820 | 3,061 | 5,509 | 4,897 | 4,285 | 3,673 | 2,487 | 4,476 | 3979 | 3,482 | 2,984
250 | 450 | 400 | 350 | 300 | 250 | 450 | 400 | 350 | 300 | 250 | 450 | 400 | 350 | 300 | 250 | 450 | 400 | 350 | 300 | 250 | 450 | 400 | 350 | 300 | 250 | 450 | 400 | 350 | 300
1872 |5,056 | 4,494 | 3,146 | 2,247 (1,989 | 5,371 | 4,775 | 3,342 | 2,387 | 1,805 | 5,116 | 4,547 | 3,183 | 2,274| 1,910| 5,157 | 4,584 | 3,200 | 2,292 | 1,836 | 4,958 | 4,407 | 3,085 | 2,204 (1,989 |5,371 | 4,775 | 3,342 | 2,387 Cﬁﬁs
0.1 [0.15]0.15]0.12| 0.1 | 0.1 |0.15/0.15/0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 | 0.1 |0.16|0.16|0.12| 0.1 | 0.1 |0.15]0.15]0.12| 0.1 | 0.1 |0.15|0.15|0.12| 0.1 FC
05|05|05|05|05|06|06|06|06|06|06|06|06|06|06[07|07[07|07|07[07[07|07|07|07|08|08]|08]|08]|08 Fcb
<0.2]<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2|<0.2[<0.2[<0.2[<0.2[<0.2[<0.2[|<0.2| <0.2|<0.2|<0.2| <0.2| <0.2| <0.2

[Note] (D Use the appropriate coolant for the work material and machining shape.
(@ These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
(® Ensure to index the insert at the correct time to ensure safety of the tool-body.
(@ The evacuation of swarf can cause burns, cuts or damage to the eyes please ensue the correct safety cover is fitted around the machine, and necessary personal protection
equipment is worn by the machine operator.
® Due to fire risks do not use neat cutting oil as a coolant.
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Field data

O ﬁgﬁjhitkﬁ Comparison of deflection amount vs vertical walls

01 IBMINOHLEEY)y FIRLLR

Comparing the deflection amounts of processed
vertical walls to results with solid end mill

BN 2 (um) Deflection amount
0 1 2 3 4 5 6 7 8

Vertical wall depth

IEERE (mm)

18

.. OF 5B 3@ 18 tO0AvMEL
A.SPVIT;nI Nine Five Three One No zero-cuts
(E0AYMEL) 0w ME# Number of zero-cut times

No zero-cuts — Y !

YUy RIYVRZ)V solid end mill

20

22

24

Wﬁu%ﬂr Cutting conditions

*&%U*Z Work material - S50C (EEOHB)
1%%1%% Machine - .‘fﬁ’_ﬂ Vertical type (BT40)

(ASPVmini
1Y H cuter : ASPVM1012R-3-M6 (¢12-3NT)
427 shank : ASC12-6.5-74-24Z

ERA VY —b mnsert : MPHTO40205ZEL-0.5 (TH308)
tﬂ‘ﬁ'UiEE Cutting speed . Ve= SOOm/mm

[EIE5#] Revolution ©: N = 7,958["]'1“'1_.I

—HHDDIED E Feed rate - z=0.1mMmm/t

EDIRE Feedrate - Vi= 2,387mm/min

A EIHAH Axial depth of cut (ap) =1.0mm
?%ﬁfﬁ]tﬂﬂaf Radial depth of cut (ae) =0.Tmm

;'&Hj b% Overhang - 50mm (L/D=42)

7—57 '\ Coolant - I?jl:'_ Air-blow

HEFR (VUYRIVRZ)D) Conventional (solid end mill)

HYH cuter - YUY solias @®12-4ANT. J—7F comer RO.5
t]J‘E"JiEE Cutting speed - Vc = 90m/min

[EIE53] Revolution © N = 2,400min"!

—HAHDDIED Z Feed rate - z=0.1mm/t

EDIRE Feedrate - Vi= 1,000mm/min
Eﬂlﬁﬂtﬂﬁé’} Axial depth of cut (ap) =20mm
?%Hfﬁ]tﬂﬂaf Radial depth of cut (ae) =0.1Tmm

%Hj b% Overhang - 50mm (L/D=42)

7_5\/'\ Coolant - ITjD_ Air-blow

01 EEHEFNIMOEEEE/Yy KIRELK

Comparing the roughness of finished bottom
surfaces with results for solid end mill

XD EAEE : Ra=0.49um

Feed direction roughness:Ra=0.49um
FEAMEES :Ra=0.52um
Radial roughness:Ra=0.52um

Feed direction roughness:Ra=0.07ym
FESEES :Ra=0.07um
Radial roughness:Ra=0.07um

ﬂﬁﬂg O ’\IJ 7]"1& Ramp Angle / Hole Dia.

wﬁu%ﬁ: Cutting conditions

?ﬁ‘ﬁllﬁa‘ Work material - 7U} \_ Fyﬁﬂ Pre-hardened steels (4OHRC)
1%%&%*7_& Machine - mgg 3 EE M/C (HSK63 Iém)

Vertical 3-axis M/C (HSK63)
T2 1o01- ASPYM1012R-3-M6(¢12-3NT, CR=R0.5, TH308)
VYUY RIVRI)L(¢12-4NT, CR=R0.5)

Solid end mill
tﬂﬁu;@g Cutting speed V= EOOm/mm
—HHDDIEDE Feed rate - 7=0.1mMmm/t
BT EIE]5A H+ Axial depth of cut (@p) =0.1mm
?%Hﬁtﬂﬂaf Radial depth of cut (ae) =6.0mm
;EH:II LE Overhang - 50mm (L/D=42)
7—5‘/% Coolant - ITjD— Air-blow

TEFHEIEI EANUDIVINTERICDOWNT

Regarding ramping and helical milling diameter. {EFIE 6 Ramp angle & ’:'{7;”17?@
’ — ‘ ESHTH ’ T~ ‘ AUBILATH
Ramping ~~___ .-~ Helical milling
TH#&(mm) 10 1 12 13 16 17 20 21 25 26 32
=AIERIAO o ]
Mafn?ﬁl?ri’ilfanglee 05 L,{-F 0.5° orless
ANUAILTE(MM) | 13~ 19 | 15~21 |17 ~23 | 19~25 | 25~31 | 27~33 | 33~39 | 35~ 41 | 43~ 49 | 45~ 51 | 57 ~ 63
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Field data
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Field Data

INTZEHB Cutting examples BBl Cutting conditions fER Result
TSAFvOER {EATE Tool : ASPVM1016R-4-M8. ASC16-8.5-160-95Z E¥@EEOHVIERL —
E—=IVRN=2D #HI#1 Work material : SCM440(32HRC) OoONITHEFOINDIcD

T EFhT {EAA VY —h Insert : MPHT040202ZEL(TH3084824 Equivalent to TH308) EE-BNIOIHEHIRT
Plastic mold ZH L& Overhang : 120mm(L/D=7.5) =1,

Finishing mold base

{E A Machine : itEY Vertical type (HSK63)

5/))

WAIEER side wall

tDHIRE Cutting speed : Ve=300m/min
QEG Y Revolution : n1=6,000min-"

Y& E Feed speed : VF=2,150mm/min

—F LY DEY R Feed rate : fz=0.1mm/t
A B EDAH Cutting depth : @ap=0.8mm

B ABEIY5ASH Radial depth of cut : ae=0.05mm
£H—35Y k Coolant : 77 70— Air-blow

M /ETEB Bottom surface

tDHIREE Cutting speed : Ve=200m/min
DIEE# Revolution : n=4,000min-!

%Y 3R E Feed speed : Vi=1,600mm/min
—FY -V DXY E Feed rate : fz=0.1mm/t
75 ELDIAH Cutting depth : @ap=0.05mm
RBBENY5AH Radial depth of cut : @e=8.0mm
H—3SYk Coolant : T77 70— Air-blow

Produces reference surfaces
with a single cut and without
zero cuts, reducing the time
required for modification and
additional cutting.

A1 HhALER
BESBOLLEFNT

Die-casting mold
Finishing design sections

fEATER Tool : ASPVM1012R-3-M6. ASC12-6.5-74-24Z

#8147 Work material : SKD61 (46HRC)

fBAA Y —Fh Insert : MPHT040210ZEL-0.5( TH308 484 Equivalent to TH308)

224 L8 Overhang : 50mm(L/D=4.2)
S PRI Machine : #iBY Vertical type (HSK63)

V]

W{AIE SR side wall

tDHI5ERE Cutting speed : Ve=260m/min

D@ EEE Revolution : n=7,000min-1

%Y R E Feed speed : VF=2,000mm/min
—FYI-UDEY E Feed rate : fz=0.1mm/t
B 75 @ ED5Ad Cutting depth : @p=0.1mm
RBEEYY5AH Radial depth of cut : @e=0.1mm
H—3Yk Coolant : T 70— Air-blow

M/E 3B Bottom surface

tDHIRE Cutting speed : Ve=110m/min
@EE# Revolution : n=2,900min-1

%Y 3R E Feed speed : VF=870mm/min

—F Y-V DEY E Feed rate : fz=0.1mm/t
#75@E03A S Cutting depth : @p=0.1mm
RBBEDY5AH Radial depth of cut : @e=7.0mm
£H—35Yk Coolant : T77 70— Air-blow

NIMNEEHSERHOUET. B
BoBRMETEEEERS
. SERELWEROIR
SHLTREE R o7,
Maintains high surface grade
and dimensional accuracy
throughout the cutting process.
Can be used as an integrated
tool for both design and
structural sections.

T80
E¥@EOMLEFNT

Mold components
Finishing reference surfaces

fEATR Tool : ASPVM1016R-4-M8. ASC16-8.5-160-95Z

#Hl42 Work material : SCM440(32HRC)

fEAA Y —Fh Insert : MPHT040205ZEL(TH308 48 Equivalent to TH308)

228 L& Overhang : 125mm(L/D="7.8)
{E At Machine : ¥ 8Y Vertical type (HSK63)

o

BAIEER side wall

tDHI5EE Cutting speed : Ve=300m/min
BER#T Revolution : n=6,000min-1

3% Y& E Feed speed : VF=2,400mm/min
—F)YI-YUDEXYE Feed rate : fz=0.1mm/t
75 @E05A Cutting depth : @p=0.4mm
RB[™EIYIAF Radial depth of cut : 2e=0.05mm
45 —35Yk Coolant : T7 70— Air-blow

RHRIED 2EDEVRET
EEEOML LTI HTIEE
sl TEBEDRIFT,
BIIH0-dRERIRIC
XTI TR DR,
Allows reference surface
finishing at twice the feed rate
of conventional tools.

Achieves good dimensional
accuracy without need for
reworking, reducing cutting
times to half or less compared
to conventional tools.

JL—MonT

Plate finishing

fEATER Tool : ASPVM1012R-3-M6. ASC12-6.5-74-24Z

#il41 Work material : S50C (220HB)

fEAA VY —h Insert : MPHT040205ZEL(TH308)

Z8H L& Overhang : 50mm(L/D=4.2)
S P Machine : ##8Y Vertical type (BT50)

{

H/EE 3B Bottom surface

DR Cutting speed : Ve=300m/min
QG2 Revolution : n=7,958min-"

%Y R E Feed speed : VF=1,194mm/min
—FY U DEY S Feed rate : fz=0.05mm/t
A E0AH Cutting depth : @p=0.03mm
EHEYIYIAH Radial depth of cut : @e=9.6mm
£H—3Y b Coolant : KB4 LDEIA Emulsion oil

RFBAL T —XYNC
WUTELULEDZEVRETH
FoNIERUL/ShI,
TEFHOLRBOTHY,
BERMG) L& TEEEREEM
Ltz

Produces equivalent cutting
surface grades at more

than twice the feed rate of
conventional cermet.

Longer tool life for higher
efficiency and lower tool costs.

g*iﬁ%ﬁu‘itlflgca)54 -Jj- ‘y 7 Lineup of our tools for finishing structural sections

y %28 Feature NT« Body A5 —F Insert o
C e | ex |msr| I82 | 9% | 20— R [0-—7% e
Tolerance class| Efficiency | Economical Tool dia. Flutes Corner R No. of corners
BEOHSVTEBERUNIZHER D,
SRESYZRTLFIBR
ARPF O $6~32 2 R0.3~3.0 1 High-precision radius finishing tool with unique clamping
mechanism and helical cutting edge
RERFTU—DICLBRANNMEEBILERICELS
L@ SEEOBE £ RAWA LR
ASPVmini S O @) @) $10~32|2~8 |R0.2~1.0 2 Compact tool characterized by free-cutting with ground
— chipbreaker and high efficiency based on multi-flute
o specification
DA - SHERICLVEBEROL EFICELILIR
q Multi-function/multi-flute specification tool designed for
ASPV ‘_ y O O O |¢16~63|2~8 |[R0.2~2.0 2 finishing structural sections




MOLDINO

The Edge To Innovation

K. REDT—FIFHABRIERD—FITHD (FRIHETIEHB DO FH A
MoLDINO | [F%FHXattMOLDINODERHEIECTY,

The diagrams and table data are examples of test results, and are not guaranteed values.
“MOLDINO’ is a registered trademark of MOLDINO Tool Engineering, Ltd.

A B2EDTEE Atentionson Safety

1. B EDTEE

(1) TE25—X(R3) PSBNETIRIR. ETADETHIVRRFOIRENELTERELAVE
A RHETEBEHRBEOLET,

(2) 14—ty L TEBICZHERT 2158 . TN UERF CEEMNGVIIISERL T,

2. RFIROTER

() ZEBICH /ST ALY = DLy T T BRI o TV EE T NEADRFFHIERIC
FToTLEE,

(2) f{iﬁﬁqﬂ:\ RELRBEN RELBER ESICEMHE LS T ZORBDOERERNT

7280,
3. ERALDIER

(1) YIHI T BB\ 3K OHE - BEEDHEIE, HSHUHHERBL THL TS,

(2) AR REROBUE L FILWMEEDIL EIFOBREL TTHBLIZEV TIHAZHN AZVEE
BRI OB /NSNS A HB IR T OMRICISU TEHIHISE %8 E (CRBL TTER
{EEL,

(3) 1Y —NIBHEDMFITY . EAPICIKIBL TRET BB AV BVET, £/ YIKTHRET
BZEN BNET ChODREME IFEE £ ¢, XEHZVBBICA-TAFESEIBIY
HYETNT, TREZHERABRZOABICERHIN—EMT ) REDP LDZOREELEERL
TRELBET COMEEEBEOVELET,

B PBROBROBZEZATIHMERLLEVTLEE L,
- AAGEMEIHIEIE, KK DBAD HNET DO TERLENTIEE N,

(4) TEEAROBHLISHAERLAY. BEELAWLEWTES Y,

4. TEICRAULT. R2 EORMES - RO S - TOMHRAF HUELLS| 7Y—5 1 W IVEATER N

BEVAEDEER,

1. Attentions regarding handling
(1) When removing the tool from the case (package), be careful not to drop it on your foot or
drop it onto the tips of your bare fingers.
(2) When actually setting the inserts, be careful not to touch the cutting flute directly with
your bare hands.

2. Attentions regarding mounting
(1) When preparing for use, be sure that the inserts are firmly mounted in place and that they
are firmly mounted on the arbor, etc.
(2) If abnormal chattering occurs during use, stop the machine immediately and remove the
cause of the chattering.

3. Attentions during use

(1) Before use, confirm the dimensions and direction of rotation of the tool and milling work
material.

(2) The numerical values in the standard cutting conditions table should be used as criteria when
starting new work. The cutting conditions should be adjusted as appropriate when the cutting
depth is large, the rigidity of the machine being used is low, or according to the conditions of
the work material.

(3) The inserts are made of a hard material. During use, they may break and fly off. In addition,
cutting chips may also fly off. Since there is a danger of injury to workers, fire, or eye damage
from such flying pieces, a safety cover should be installed and safety equipment such as
safety glasses should be worn to create a safe environment for work.

« Do not use where there is a risk of fire or explosion.
+ Do not use non-water-soluble cutting oils. Such oils may result in fire.
(4) Do not use the tool for any purpose other than that for which it is intended, and do not modify it.

2t MOLDINO

MOLDINO Tool Engineering, Ltd.

R—LN— TU—51 1 ILEiEE

http://www.moldino.com 0120 -‘i 341 56

A4 T130-0026 SEREBBEARMEA-31-11 (£ 1—Uyo HEL LK) TR#&EE7—5~—2 [TOOL SEARCH]

@ 03-6890-5101 FAX 03-6890-5134

International Sales Dept.: @& +81-3-6890-5103 FAX +81-3-6890-5128

[ TOOLSEARGH [ & %é,)

EXTES 0368905102 FAX03-6890-6134  BHEFREE ™03-6890-5103 FAX03-6890-5128 £

RREFEP B®036890-56110 FAX03-68905133  E#ME%FT & 054-273-0360 FAX054-273-0361
RibEZPr 0222085100 FAX022-208-5102  ZHEEXA B 052-687-9150 FAX052-687-9144
FmEsAT ®0268-87-1224 FAX0258-87-1168  ABRE=E%FT @& 06-7668-0190 FAX06-7668-0194
REREXRA B®0294-88-9430 FAX0294-889432  ARuEZFT @ 082-536-2001 FAX082-536-2003
REEFEM ®026821-3700 FAX026821-3711  HMEZEFT @&092-289-7010 FAX092-289-7012

JtREREZPT ®0276-59-6001 FAX0276-59-6005
#HER/EER  B®046-400-9429 FAX046-400-9435

3—0v/\/MOLDINO Tool Engineering Europe GmbH Itterpark 12, 40724 Hilden, Germany. TEL : +49-(0)2103-24820, FAX

&1 [/ MOLDINO Tool Engineering, (Shanghai) Ltd. Room 2604-2605, Metro Plaza, 555 Loushanguan Road, Changning Disctict, Shanghai, 200051, CHINA TEL:+86-(0)21-3366-
7 XU 71,/ MITSUBISHI MATERIALS U.S.A. CORPORATION 41700 Gardenbrook Road, Suite 120, Novi, MI 483751320 U.S.A. TEL : +1(248)308-2620, FAX :+1(248)308-2627
A%< /MMC METAL DE MEXICO, S.A. DE C.V. Av. La Cafiada No.16, Parque Industrial Bernardo Quintana, EI Marques, Querétaro, CP 76246, México TEL : +52-442-1926800
JSY)b./ MMC METAL DO BRASIL LTDA. Rua Cincinato Braga, 340 13° andar.Bela Vista ~ CEP 01333-010 Sao Paulo - SP ., Brasil TEL : +55(11)3506-5600 FAX : +55(11)3506-5677
5 A/ MMC Hardmetal (Thailand) Co.,Ltd. MOLDINO Division 622 Emporium Tower, Floor 22/1-4, Sukhumvit Road, Kiong Tan, Klong Toe, Bangkok 10110, Thailand TEL:+66-(0)2-661-8175 FAX:+66-(0)2-661-8176
A~ R/MNC Hardmetal India Pvt Ltd. H.0.: Prasad Enclave, #118/119, 1st Floor, 21 Stage, 5th main, BBMP Werd #11, (New #38), Indusiial Suburb, Yeswanthpura, Bengaluru, 560 022, Kamatla, India. Tel:+91-80-2204-3600

1 +49-(0)2103-248230
3058, FAX:+86-(0)21-3366-3050
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Specifications for the products listed in this catalog are subject to change without notice due to
replacement or modification.
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